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PREFACE. 

T H ~  prenent volume was intended to have been diemimed with leee 
ceremony than the two preceding, had not circumstances required 
it to be the la& Thie being the case, the Editor cannot allow b l f  
to p r t  from hi Subscribers and Contributors, without expressing to 
them the grateful sense he entertains of their unvarying support. To  
the kind &tance afforded by the latter, he is sensible the work w e e  

whatever merit it may be found to poewm; while to the former it owea 
its very existence, since it is by them that the expence of publication has 
been defrayed. Feeling, therefore, an he does how much the sua.xm of 
bii experiment is attributable to the kind feelings of these his supportera, 
it h with unfeigned regret he finds b l f  (being no longer able to carry 
on his duties as Editor) compelled to announce that the present or third 
volume is to be the Last of the GLEANINGS m SCIENCE. 

But though the Gleanings will expire, and the present Editor's dutiea 
will  ceaae with the present volume, each will have a succeseor far more 
worthy of public support. The gentleman, who kindly undertook the 
completion of the present volume, has announced his intention, misted 
by his brothersecretary, to commence with the present year the publica- 
tion ofa periodical work to be entitled THE JOURNAL OF THE ASIATIC 
SOCIETY. Thie work, it is hoped, may receive support from the sub- 
&ribere to the Gleanings, an the tern and period of publication will be 
the anme with thoee of that work ; but it will have aeveral advantages 
W d e s  that of the superior Editorial ability which the conductore of 
it are known to possess. I t  is intended, for instance, to include in it such 
ppers from the archives of the Society as, though sufficiently interesting, 
are not yet quite suited to the character of their quarto volume of 
Transactions. I t  is notameant, that the selection of these papere should 
be confined to any particular subject ; literary and antiquarian papem 
being considered equally eligible with thoee purely ecientific. This 

done will afford great interest and variety to the proposed work, 
md when to this advantage is added a larger type and wider limits, a 
work ie announced, which it is not doubted, will throw its predecessor 
deep into the shade, and will make good its title to increased public 

mpport, 



vi PREFACE 

I t  will be generally admitted that a work auch an that announced; hae 
been long called for, and that it will supply a desideratum in our Indian 
literature. The regular Transactions of the Asiatic Society appear in too 
bulky and expensive a shape to afford sufficient information to the 
European world of the state of Indian ecience, or to supply excitement 
to the labourers in the vineyard here. No one, who desirea to draw the 
immediate attention of the literary or scientific world to theremilt of him 
enquiries or meditations, will chocrae as the vehicle of publication a volume 
which do- not appear oftener than once in five or six yearn, while ite 
bulk and price* are such as to restrict itspurchase almoetentirely to the 
pomemmrs of large libraries. But the proposed work will be free from 
both these objections. Appearing regularly once a month, and at a price 
which is within the means of all, it wiIl no doubt do much to foster the 
increasing taste of the public for useful enquiries, while under the 
proposed management there is little fear of its proving equally effective 
in raising the character of Indian science. 

If in this particular point of view, the work, of which the termination 
is now announced,appear defective, it must be recollected that the pre- 
sent Editor's menne were lees, while his difficulties were greater, than 
thoee of the projectore of the new Journal ; and above all, that his was a 
first attempt in a country where all first attempts are almost sure to fail. 
The proposed work will follow one which may be aaid in eome measure 
to have succeeded,-it commands theexertions of a learned Society, and 
it is to be conducted by two gentlemen, whose names alone are warrants *- 

of SUCC~SE. But although i t  be sufficiently evident that the new work 
muet aspire to higher pretensions than the preeent one, the Editor owes 
i t  to himself, ae well as to his correspondents, to state that his views, 
in originally projecting the Gleanings, were mch aa to induce him to 
seek for and prefer elementary communications;--and thisso much 
so, that on a review.of the whole work he is rather disposed to regret 
that such papers have not been more numerous, than to undervalue the 
work as being lees recondite than might have been expected. I t  has 
always appeared to him that a great mistake iii made, when science in 
awumed to be eomething eo very abstruse aa to be beyond the compre- 
hension of the cornrnon reader. To him it has alwaye appeared that thb 
character of difficulty, which haa attached to science, is attributable to 

It is cmrfone to oboewe the preference ao generally given to the quMto hrnt 
of p u M i 4 o n  by t h  members of oar kuncd rocieties. Asanmiag that their pm- 
Pose b te diweminde useful information, nothing can be more preportarow. 
obvione, that for one purchaser of a bulky sprawling quarto in which " a river of 
type meanden through a meadow of margin," there will be half a dozen of a com- 
modious octavo, and this without the very important rd?aat.ge of r mdaction of 
price m u n t i n g  to one-half. 



om writern ; for it is not to be denied that we have fewer good writem 
on scientific subjects than on any other in the whole range of human 
knowledge. That it is more in the mmmer than in the mutter that the 
general repugnance to ecipntific pursuits is owing, appearsin the uncom- 
man maxm of t h  excellent works, Mm. Marcet'a Convereatione on 
Chemistry and Dr. Amott's work on Natural Philosophy. No one wm- 
plains of not understanding theseworks ; they are level (to w e  ahaclrnied 
phraae) to the meanest capacity: yet they treat of subjects that heretofore 
had a mysterious terror for the general reader. But that the obscurity 
and difficulty of science ia almoet always nothing else than theobscurity 
and difficulty of the writer, ie a truth that ie more readily acknowledged 
by the =If-taught, who every day find themeelves obetmcted by diffi- 
culties which oral inetrpction, or even a different work, may wgg-t to 
them the eolution of. 

Entertaining viewa wch as these, the Editor conceived that a periodi- 
cal work afforded peculiar facilitiw for treating scientific subjecb in a 

repahive form than ie adopted in more formal works, and in parti- 
cllh might afford to the student advantagee which are otherwise only 
to be f o d  in d instruction. Ia such a work, questha may be pro- 
poeed and answered, by which the learner's doubts may be eolved, or 
obscuritiee illustrated. Even the different views which different people 
me found to take of the same subject, may be highly useful to the 
beginner, as it ia indeed often the readiest means of removing difficulties 
which had appeared insuperable. I t  was in fact thought that a monthly 
journal, such ae the Gleanings, might be made i~t rumental  in recom- 
-ding scientific enquiriw to the general reader, chiefly by supplying 
that elementary information eo difficult to be found at themoment, and 
yet, for want of which, subjects of the highest intereat are found to be 
unintelligible to the unlearned. 

That  the Editor's EUM haa been at d l  commensurate with hie ex- 
pectations, he does not mean to assert : on the contrary he knowg that it 
h been a very general complaint, that the work was not mfficiently 
dementary to effect the object here indicated. Thii would probably have 
corrected itself in time, although it muat have always depended more on 
the cantributom than on the Editor. I n  the mean time, though he ia 
&d to see the appearance of a superior Journal, he iadispoeed 
b think that a work such as he  ha^ above marked the character of, 

I w d d  prove very generally popular, and would receive perhap more 
-ul~gemmt t h  the GLEANINGS ever obtained, or even than the - ~ ~ - 1  a -bly look forward to enjoy, at le& in India. 

J. D. H. 



CORRIGENDA. - 
In Volume II. 

m o t  noticed h the list pnblthed with that volnme.] 

ART. V .  page 349, dek ' so likewise u e  the suborbital rinares' and mbrlihrts 
' suborbital sinwen, none I' 

Also, in th,e specific character, retnooc the brackeb and q u q  from t k  am& 
' rnblymted. - [By  the A~tA0r.l 
Page 360, line 9, from bottom, f m  ' Pentacrinns' read ' Pentncrinites.' 

376, line 15, ditto, for ' maren' read ' mdn.' 
377, line 15, ditto,@ ' oxydiging' read! oxydising.' 
,, line 23, ditto, for ' 18f' read ' IS&.' 
383 line 17, from top, for ' demilenr' read ' demblenr.' 
,, line 29 and 31, ditto, or ' etribe' read 'rtrike.' 

385 line 17, ditto, for ' Ki  f logrammas' read ' Kilogrunmer.' 
,, line 27, ditto, after ' above' inmt ' in.' 

386 line 18, ditto, for ' anthrocite' rend ' anthracite.' 
,, line 22, ditto, for ' Pdam' read ' Palam&' 

In Volume III. 
Page 60, line 16, from top, for ' costar&' read ' buntards.' 

93, line 3, from bottom, for ' geologisb' read ' geodests.' 
121, line 22,,from top, fir  'cooled down to 2b0' read 'cooled down 25 

degnes- 
129, line 8, &k ' or v o l c ~ i c '  
,, line 9, &b ' and which u there composed of rmall cinders, fragments 

of angite, &c. covered by a coating of burnt clay.' 
130, line 9, for ' ahem it to have had' read ' seems to be of.' 
,, line 21, for ' bringing with it' read ' and deposited.' 
,. line 21, fm ' clay' read ' oxide.' 

131, line 27, for ' has been' r p d  'are n p p y a n c a  k e n  of.' 
,, line 30, far ' of a' read renembling a. 
,, line 35, fir ' Hunada' rend ' Nunada.' 
,, line 37, for ' veins' read ' ruins.' 
,, line 41, for ' rents' read ' vents.' 

132, line 4, for ' are of' read ' are partly of.' 
,, line 5, &k ' in w, far as ,they may be ranked under the generd nun- 

of Calamitea and Equimtn. 
line 21, for ' joins' read ' beds.' 

I%, line 16, for outline' read ' ontlier.' 
,, line 20, for ' hornblende' read ' hornblende predominates.' 

Note, line 2, for ' Basacan' read ' Baraean.' 
pw 134, line 19, &k' a,' and for ridge of gneiss' read' ridgss.' 

line 60, for ' Dungndhy' read ' Dungondhy.' 
&, line 16, for ' lifted by' read ' imbf?dded in.' 

line 32,jbr 'Tutki' read ' Tulkl. 
lY6, line 26, for ' the loow' read ' the la era of lowe.' 
193, line 30, for ' J. Pinnir, Eq. '  read' L. J.  Pinin, Aut. EFOE. 14th dir: 
164, line of m u m  for 2 h. 40 m., f w  ' temp. 8.5' read ' 86.7. 

under rain-gauge 2, for ' 1.03' wad '10.3 
280, line 22, for wde' read ' powder.' 
328, line 12, fer : k n g B d  read haring.' 
330, line 29, for ' Chinie' read ' Chimie.' 
346, line 11, for ' Febrnuy' read ' March.' 
355, line 9, from bottom, fa 434' read ' 43." 
,, line 7, ditto, or ' 2 r  read ' 24.' 

356, line 3,(.lr ' knhrnd Batan' read ' ShahrGd-e-Boatam.' 
,, line 8, for ' 45 and 22' read '48 and 24." 
,, line 18, f w  ' that number' read 'half that number.' 

339, line 15, from bottom, for ' lrbou ' read ' labow.' 



LIST 

OF 

SUBSCRIBERS. 

TRE HONORABLE TRB COURT OF DIRECTORS, (By tLe Secretary to Govsmrnent, 
artment,) mu copy. 

TH%I%T%ONORABLE LORD W. C. BEXTIXCX. Bov. Gen. kc. u 4 q .  
THE HONOPABLE SIP C. T. METCALPE, BART. Mem. of Couu. one copy. 
THE HOWOBABLE SIB CHARLES GREY, KNT. Ch. JUR. H. M. Supr. Ct. one copy. 
THE HONORABLE SIR E. RYAN, KNT. Pu. JIIS. H. M. Supr. Ct. two cepia. 
THE VBNE~ABLB ARCHDEACON CORRIE, one Copy. 

Subscribers for twelve copies. 
THE PHYBICAL CLASS ASIATIC SOCIETY. 

Subscribers for four copies. 
HVDERABAD Boon SOCIETY. 

Subscr ib~s  for three copies. 
JAMES CALDER, Esq. Calcutta. 

Subscribers for two copies. 
P. ANDREW~,  E q .  Calcutta. 

Wscr ibers  for one copy. 

Ahmedn-r Book Society. Bnrke, Dr. W. A. Calcutta. 
Alexander, John W. Calcutta. Burnes, Lieut. A. Bombay Army. 
Aabnrq,Col. Sir T. K., K. C. B., Pt Wm. Buruey, Major H. Ava. 
Artillery Book Club, Dum-Durn. Butter, Dr. D. Bbazeepore. 

Byrue, W. h q .  Calcutta. 
Babington, C. L. Ea Sumbhnlpore. 
~ e r .  ~ i e o t .  W. E. b a s t i d .  Calcutta Per. Book Society, Calcuttn. 
Baker, Capt. H. C. Calcutta. Campbell, Dr. D. Mirzapore. 
h l k r d ,  Oeo. &q. ditto. Campbell, J. Eaq. Sylbet. 
Burell, J .  Esq. ditto. Campbell, J. Esq. Cawupore. 
&.Laon, Ma'or W. S. ditto. Cam, W. Eaq. Calcutta. 
k k e t t ,  J. d. ~ s q .  ~ a l .  Cathcart, J. F. Esq. Bogrnh. 
Bedford, Ca t. J .  Moradabad. Cautley, Lieut. P. T. Seblranpbr. 
Beeby, W. '1P. Eq. Calcutta Cheek, Dr. G. N. Banmrah .  
Bell. Dr. H. P. Fort William. Clarke, L. L. Euq. Calcutta. 
&nam, W. H. Eq. London. Cockburn, M. Esq. Calcutta. 
Betta, C. Esq. Rogonatpore. Coignrrd, E Eq. Purnea. 
Blur, Capt. J. Bareilly. Colville, T. . Calcutta. 
B U e ,  Capt. B. Cothck. C~lvin,  Capt?? Dehli. 
B o i h n ,  Lieut. J. T. A Conolly, W. J. Esq. Etawah. 
~ o i e a u ,  ~ i e u t .  A. H. K i t t o .  Cooke, J .  F. G. Esq. Purnea. 
Bombay Branch R. Asiatic Society. Cwmbs, Colonel, Palaveram. 

I M e n o n ,  H. S. Esq. Bareilly. Coull, J. Esq. Calcutta. 
I Boutm~, P. F'urneah. Crncroh, W. Eiq. Dacca. 

-er, fi? M. Pooree, Crawfont, W. Esq. S e h h ~ p G r .  
Bridgmaa, J. H. Esq. Juanpore. Cullen, Colonel W. Madma. 
B-mnn, Lieut. P. Durn-Durn, Curtis, J. Esq. Calcutta. 
Brittridge, Cnpt. 13th N. I. Dinapon. 
Brol~dfoot, Lieut. George, Madma. DeCourcy, R. Eaq. Hunmh. 

I Brooke, W. A. E q .  Benarcb Deed-, J. G. Esq. Saidnbad. 
Bmrn G. P. E.q. C. S. Juanpon. Delbi Book Societ d, Capt. W. Bdandohuhur. DeVerinne, J. M. &. A h .  



Diron, Capt  C. G. A j m m .  

Dove, J. M. Eq. ditto. 
Doveton, Capt. J. Aurangabad. 
Dougl~ ,  H. E q .  Patna. 
Drummond, Capt. J. G. Mireapon. 

Lucknow. 

Dumd, Lieut. H. M. Meem+ 

Eckford, Dr. J. Nnrseerahd. 
Egerton, Dr. C. C. Calcutta. 
Eisdale, D. A. E q .  Bombay. 
Ellerton, J. F. Esq. Dilugpore. 
E r a ,  Dr. Geo. Calcutta 
Ewer, W. Eaq. Chuprnh. 

Pngm, Lieut. 6. H. Delhi. 
F e g u m n ,  W. F. Eaq, Calcutta. 
Fiddes, Major T. 
Fisher, Dr. F. H. Bbaugolpore. 
Firher, Lient. T. S lhet. 
Forbes, Ca%W. d. Calcutta. 
Praser, H. . rcn. Delhi. 
Frith, Lieut.- oL W. H. L. b u m - D u  

Gardner, Col. W. L. Lucknow. 
Gerard, J. G. Esq. Subatboo. 
Gerard, Capt. P. Subatboo. 

Govt. Gazette Press, Calcutta. 
Oowan, Capt. E. P. Calcutta. 
Ooodwyn, Lieut. KunaL 
Grmme, H. S. Nagpore. 
Graham, J. Esq. d c u a  
Grant, Lieut. C. E. Delhi. 

Hall, Lieut. J. A. Kdadghee. 
Hamilton, H. C. %q. Bhugulpon.  
H d i e ,  Dr. J. 
Hardiug Ben. %q. Caleatta. 
Hami#, P. 
Hart, Dr. a. C a m  n. 
Hawkism, C.pt. E. 5. &uSta. 
Hendenon, Dr. J. Agm 
Herbert, Capt  J. D. Lucknow. 
H*, Lieut  A. ditto. 
Hodgoon, B. A. Eeq. Nipd. 
Hohuey, C. Eaq. Calcutta. 
Holcroft, V. Eeq. ditto. 
Hornfray, J. jur. w. Bardwm. 
H0wr.h Dock Corn y, Calcutta. 
Iiuddlestou, Lieut. E' '~0l~ok~ors.  
Hunter, R Pwree. 
Hnnter, C. F"8,. Calcutta. 
Hutchinson, Cayt 0. ditto. 
Hutchinson, F. Elq. Bombay. 

India Gazette Prean. 
Irving, J-a, Esq. Jumpore. 

I r v i n ~ ,  Major A. 
Jacob, Dr. W. 
dames, N. W. Esq. Cnlcuth 
Jeffreys, Dr. J. Puttyghur. 
Jenkins. Capt. P. Calcutta. 
Jones, Capt. N. Cawnpore. 
Jopp, Capt. J. P o o d .  

King, Dr. O. h t o a .  
Kyd, J. E q .  Calcutta. 

Laidlav, J. W. Esq. Jellinghca 
Lamb; G. Eaq. Dacca. 
LangstaB, Dr. S. 
Lighton, H. Eaq. Cnlcutts. 
Liudeaay, Dr. A. K. Kemaon. 
Lindsay, Col, A. Durn-Durn. 
Liston, D. Esq. Tirbwt. 
bckett ,  Col. A. Bhurtpore. 
Lewis, T. Enq. Moradabad. 
Lowther, W. Esq. &nares. 
Lowther, R. Esq. Bulandshuhur. 

MacKenzie, Lieut. J. C a m p o n .  
Macdouald, LC. R. 

n. Macdowal, W. Eq. Rungpore. 
Mschrlan, D. %q. Calcutta. 
Maeleod, Col. D. Moonhedabad. 
McLennan, Dr. John, Bombay. 
MncRiihie, J. Esq. Baneoorab. 
hhwariog, T. Esq. Moomhedab.d. 
Malcohnson, Dr. J .  G. Nagpore. 
Mansou, Capt  J. Cawnpore. 
Mamhman, J. Eeq Serampom. 
Martin, Lieut  R. Allnhabd 
Mat in ,  Dr. J. R. CalcnUa. 
Martin, W. B. Eaq. Delhi 
Master, W. Psq. Calcutta. 
Miller, Capf N. Ahmednuggnr. 
Milner, Capt. E. T. Almorah. 
Milituy Board. 
Montgome Dr. W. Dum-Durn. 
Monrrion, Tieut. C. Bombay Marine. 
Morley, Charles, Esq. Calcutta . 
M o m ,  Major A. Bombay. 
Mueufferyore Book Club. 

NichoUs, Geo. Eaq. Calcutta. 
Nicholwu, Ca t. M. Jubbulpon. 
Nicholson, S. %g. Calcutta. 

Bombay. 
E & E 3 w k  h i e t y .  

Oliver, Major T. Dehli. 
Ommaney, Lieut. E. L. Eng. J d p o r a  

Pakenham, T. Esq. 
Parental Academic Institution, Cakutta. 
Panidhaonrain Singh, Benares. 
Patrick, W. Esq. Calcutb. 
Patron, Capt. J. W. Barrackpore. 
Pennon, Dr. J. T. Midnapore. 
Pemberton, Lieut. R. B. 
Piddington, H. Psq. Jessore. 
Phyfiir, Dr. G. Benuw. 



Paole. Colonel C. Futteghur. 
htt, Q. Eaq. Pnrneab- 
Plrrglrre. Major D. Sangor. 
Pr imp,  H. T. Esq. 
Primp, Miss, London. 
Prinrcp, J. Euq. Calc~ltta. 
Prinsep, C. It. Esq. L. L D. 
Proprierom of dohn Bull. 

l&nken, Dr. J. Debli 
Reno)-, Dr. C. Allababad. 
Renny, Lieot. T. Calcutta. 
Rboda, Dr. W. Cbumb Poonjaa 
Roberta, Major A. Cawnpore. 
R o b i i  C. K. Eu C&utt& 
Row, Dr. J. hod.% 
Royle, J. Q. 
Boaphi, Rev%. 0. 

&ge, Capt. W. Dimpore. 
&dm, C. t. E. Cawnpon. 
-yr, T. %. ~ s q .  ~rrab.  
S a d e n ,  Geo. Es Calcutta. 
sanders, Lieut. 2:~. 
kott ,  D.  Esq. Burdwan. 
seaton, Lt. T. Jumalpore. 
Gerestre, Robr Eaq. Calcutta. 
Sewell, Capt. T. Calcutta. 
Sbar, T. A. Esq. Cbittagong. 
Shortreed, Lieut. R Poooa. 
Simmonds, Capt. J. H. Dehli. 
Skman .  Capt W. H. Jubbulpore. 
Slorne, W. Eaq. Tirhoot. 
Smith. Sanuel. md Co. Cdcuttr  
Smith, Capt. E. Allababad. 
Smytb, Capt. W. M., A. D. C., C ~ C U  
Smyttan, Dr. Oeo. Bombay. 
Society of Natural Hiat. Maoritiue. 
Soabeby, Capt. P. S. Hydembad. 
Sparks, Cnpt. J. P. Gha~ceepan. 
Speed, D. W. H. Eaq. 
Spiers, A. Eq.  Allababad. 
S p i W  ry, Dr. Q. Q. Jubbulpore. 
St rp .  S. P. Calcutta. 
Stereneon. D%..jUI Lucknow. 
s w n ,  Dr. W. m. Barrackpore. 

Stirling, E. Esq. A11yghur. 
Stokea, Dr. J. 
Stwintoo, Q. Eq. Calcuth 
Sylhet Book Club. 

Tmdy, E. &q. Coel. 
Tanner, Capt. W. F. Monghyr. 
Taylor, T. Q. Eeq. Madma. 
Taylor, J. . Dacca. 
Termnneau2apt. W. 8. Dv.r 
Thomas, Dr. W. Calcutta. 
Tbormon, Capt. Om. 
Thommn, J. Esq. Calcutta. 
Thoresby, Capt. C. Ben-. 
Tickell, Lieut. R. S. 
Tickell, Col. R., C. B., Barrackporn. 
Trade Association. 
T rd l ,  Q. W. Esq. Kenuon. 
Tremenheere, Lieut. Q. B. Delhii 
Trotter, R Esq. Qyab. 
Tmyer, Capt. A. Calcutta. 
Twemlon, Capt. G. Aurungabsd. 

Wade, Capt. C. M. Loodhceana. 
Walters, H. ISsq. Q W r a  
Wulow, Dr. W. 
Wangb, Lieut A. 5. Engineen. 
Wells, P. 0. Esq. Mon b 
western, Lieut. J. R 8Jdtta. 
Wbite, Col. M. Keitah. 
Wbite, Rev. E. Campore. 
Wilmx, Lieut. R. 
Wilkinson, W. Esq. Pooree. 
Widkinson, J. E E q .  Tirhoot. 
Wise, Dr. A. T. Roogly. 

~tl, Wise, J. P. Eaq. Dacca 
Wilson, H. H. Es . Calcutta. 
Witbem, Rev. Q. 3. Calcuttr 
Woodburn, Dr. D. Sbergorty. 
Wood. Qeo. Euq. Cawnporc 
Wood, Dr. Arthur, C. m C. StrU. 

Young, Thomu, Eq.  Bombay. 
Young, James, %q. Calcutta. 



DIRECTlONS TO THE BINDER . 
The nheetr of Buchanan's Statirtical Account of 2ill.h Dinajp6r are to be =pa- 

nted from the several monthly numbem. and kept in reserve until the Report 
upon Dinajp b. be completed. which it is estimated will contain a b u t  300 pages. 
and thus form rr volume of itaelf . 

The platen may either be bound up according to their order at the end of tbe 
volume. counting the wren platen of Indian boata as PI . 3 to 9. or they may be. 
placed opposite to the text to which they refer. in the following order : . ...................... PI . I tofacepage 115 

I1 . ditto ...................... 107 . . 111 to IX to follow p.ga .............. 152 .................... XL to face page 220 ..................... XI1 . ditto 222 .................... XI11 . ditto 161 
XIV . ditto .................... 293 
XVI . ditto .................... 289 : ' ?  

XVU . ditto .................... 272 .................... . XVIII ditto 376 
. . .................... XIX ditto 325 

.................... . XX ditto 136 
XXI . ditto .................... 320 
XXII . ditto ....................... 364 
XXIII . ditto ..................... 380 
X X N  . ditto ................... 352 
XXV . ditto .................... 406 

X . .ad XV . have bean inadvertently omitted in numbering the platu . 



CONTENTS. 

No. 96. JANUABY. 
P a p .  

1. Om tbe M i n m k  of th .  Rajaaha1 Clmter of Hills. By Dr. Q. Buehaann, 1 
11. Ohwrvations on tbe C a w o f  the Iporlimg of Ovcrllouing WdIs, or Atteaha 

Fountains, 0 
111. On tbe Ckm : the Krnor of mncient A~~thorn, 14 
IV. Emmination of the Wmter of setem1 Rot Springs am tb. A m n  Cout. 

By J. Priasep. Thq. P. R. 5.. I=. Pb. CI An. 8ac. 16 
V. On the Method of making I re  a t  Rorgbly, 18 
V1. -rks on Dr. Paris's " Philmophy in Sport," a0 
VI1. Analytical Exmirntioo of. Mineral Water fmm the bethan Bills, Tense- 

wr im P m v i ~ e .  By H. Piddiugton, E q .  U 
VIII.  Snlqa t iom fur [be lmproremslrt of Minemlogiml C a b i ~ b .  By J. Prim. 

=P% Evl. I 
IX. On thr Soil in which tbe Cinchona tbrirm. By A. Piddingtoa, Eq. %8 
X. PEOCEBDIR~B o r  SOCIBTIBB. 

1. Medial  and Physieol Society, 9. Asimtic k i e t y ,  PO 
XI. Nonrps o r  E u ~ o r r n r  Rrrsncr. 

1. Captain Kater'a Collimator, 2. All Nature Alive, 81 

No. 48 FEBRUARY. 
I. On tbe Miwnls  in the Rmjmabal Hilln, P 
11. Examination of a Hetallia Buttnu, sappored to be Platins, from Am.  By J.  

Primp, Eq. W 
111. Purtber Ohmerntiom r rprd ing  Value ; a d  w tbemodein rb iah  it h 

treated by M a t r .  Illmlthus and M'Cullocb, U 
1V. On the Errors to wbieh the Bmnweter in liable. By Lieut. R. B h r e e d ,  

Bombay Establishment, bl  
V. On H~dmul ic  Cemmts. By Lieut. W. Snnndcn, Madns Eng. M 
V1. On the Longitude of Dehli. By Major T. Oliver, 8rd Regt. Ben. Nat. laf. W 
VII. l l ~ s c a ~ ~ r r a o u s  NOTICB~.  

1. Contribnt io~ to tbe Zoological Society, 0, Note on the Article w Volw, llB 
VIII. P m o c ~ s n ~ n o r  o r  S o c r s r r ~ a .  

1. Asiatic Society, 9. Median1 and Phpie:~l  Society, 61 

No. S7. MARCH. 
I. O k m t i o n s  upon the Nntuml Water Cemeatsof Englmd, and on the Artill- 

cia1 Cements tbnt may ha uwd M nubrtitutea for them. By C. W. Pu le r ,  
Lieat.-Col. in the C o r p  of Royal Enginwrr, P. R. S., &. (16 

11. Of tha Original Bouree of Wenltb, and Periodiml Inc-, n 
111. An h y  on t b  &me of Billinrdr,, 70 
1V. On Varirtiea in the Animal Kingdom, depending npon promaation 

i p d i d u ~ l s  of different speciu, 81 
V. Popahtion of the Cir y of Dacca, 84 
V1. On tke E r m  of Thermometers, and on a correct wthod  of Qrsdor*n. By 

Lieat. B. Shortreal, Bombay Entabluhment, 87 



I 
VJI. Y ~ s c a ~ ~ ~ r a o o s  NOTICW. pogr. 

1. Mortality in Calcutta, 2. Elevation of the Statioa of Health, at  Cb- 
panji, 1. Mr. Murtou's Method of rcntoring damaged Drnwing Paper, 4. 
De~nonstration ofthe Tbeorem, p a p  160, rol. I. Tr. Surrey, 89 

VIII. P n o c a a n ~ r o s  o r  S o c r a ~ s s .  
1. Asiatic Society, 2. Medical and Phyucal Society, 3. Agricultural and 

' 

Horticnlturnl Society, 90 
No. S. APRIL. 

I. On the Source of Wealth, 91 
11. On the Application of the Jairalmir Limerkw to tbe purparsl of Litbo- 

P P ~ Y ,  107 
111. Some account oftbe L d  Miner of Ajmtr. By Captah C. O. Dixon, Bon- 

gal Art. 111 
IV. An Enay on tbe Game of Billiards, (aontinued,) 115 
V. On the Cooling of Win- with Ice, 1 s  
VI. On the Bubaline Antelope. By A. B. H+, Jhq. 1 s  
VII. Report on the Experimental Boring for f m b  Water in Port William, 1% 
V111. P n o c a ~ n ~ n a s  o r  S o c r a ~ r s r .  

1. Aaiatic Society, 9. Medical and Pb yaia l  Society, 115 
No. 38. MAY. 

I. Geological Obmerrrtio~ made on a Journey from Calcutta to ObJsiptr. by 
tbe Rer. B. Ererest, 1 s  

11. Classification of Animals, IS7 
11 I. On the Enrichment conreguwt to the Division of Production and Comwrce, 143 
1V. Pnocasnrros o r  SOCIBTI~S. 

1. Medical and Physical Society, 9. Agricultural and E o r t i c d t d  Society, 147 
V. A.var.~sas or B o o ~ s .  

1. Steam Narigution, 151 
No. 80. JUNE. 

I. On Conjugate Hyperbolas, 181 
11. Oa lrription and Inland Navigation, aa applicable to tbe Dek'han. By 

Captail1 Oaorge Twemlow, Artillery, 164 
111. Note on certain Specimens of Animal Remains from Ara. By Eugb Palco- 

ner, A. M. nod Y. D. 167 
XV. On observing Azimutba by means of tbe Pole-#tar, 170 
V. Excunion to the Chlrrn PInji Hills, 172 
VI. On the Climate of Fattehphr Sicri, 174 
VII. Notice of the Van Diemen's Land Tiger. By J. G w t ,  Eq. 113 
V11I. Some Account of a new Speciea of Fdis. By B. H. A o d p n ,  %. B. C. 8. 177 
1X. An Euay OII the Game of Billiard*, (wntinued,) 179 
X. Some Account of the Chinew Camram which annually visit Am, 18¶ 
XI. AIALYU~II o r  BOO.#. 

1. An account of Steam Narigntion, 185 
XII. M r s c ~ r ~ ~ r a o o r  N o ~ r c a s .  

1. Metbod of Spelling Oriental Dl- 5 Brron in the Aom.nt of Dr. Biob- 
~ n i a s ' s  Journey to Law, rd. ii. p. 311, 188 

Z I l I .  Pnocaanrros o r  ~OCIETIBS.  

1. P d i c a l  and Pbysieal Society, 9. Asktie e w i e b ,  P b y d d  Clan, -180 
No. 11. JULY. 

I. Of cbe Jadrenee of Capital in Hannfactonr, la 
11. 011 the Sandstone of Inclin. By the Rev. R. Bvormt, rnr 
111 On Conjagate Hyperbolu, 218 
1V. On B h d i g  Mountain Land, Sl6 



V. A- B a l a ~ a ,  
VI. O. the Aristocracy of Science, 
VII. Notioe of a Lightning Explaion in Intrlly, 
VIII. Paocn~n lnos  o r  S o c ~ a ~ r a s .  

1. Medical and Pb yrial Society, 
1X. Noticr of Europan Science, 

Page. 
918 
s2.4 
22s 

No. 52 AUGUST. 
I. On romo oftho Pcdopcrcidd of Nepal. By H. B. Hodgwn, Aq. B. C. 1. 455 
11. Nde on tba Literature of Tbibet. By R. 8. Wihon, E.q. See. As. Soc. &e. $43 
111. On Political Economy, a48 
IV. On the Dentition d Sciuropt- p.nm of Radcltia, 958 
v. M r s c a ~ ~ ~ s s o o s  NOTICM. 

1. A L i t  of Desiderata. By the Ropl Asktic Society, t158 
VI. Paocnnn~rocr o r  S o c l a ~ ~ n s .  

1. Mat ic  Society, 2. Medical and Phpical Society, 460 

No. 35. SEPTEMBER. 
L On tbe Organic R&s found in the Himmalaya. By C.pt. in J. D. Ihrbert, 

Dep. 8ur. Qen. PdB 
11. On the Duration of Life in the Bengal Civil Service, 918 
111. Cbemical Aualya. By Jnmen Prinrep, Eq .  

1. KatLunandi Hot Spring, 2. Obazipur Kanknr, 1. R a n i 4  Imm Snd, 
4. Ceylon Grnpbitc, b. Indian Cad, 871 

IV. On tho C r d i l i a ,  lm4 
V. Climate of the Valley of the Nerbudda. By Dr. Spihbury, Blll 
V1. Note on tbe InEuenca of the Mwu on the Sap of Tmns, a d  tbe proper t i w  

for felling Timber for Ship-bnildimg or &r importmat pprpra. By Capt  
Goo. Twemlow, Benpl Artillery, aeS 

VII. Description of the Hydraulic Heart fbr higat i rn  a d  Draining. By H. Pid- 
din~ton, Eaq. Foreign See. Agr. Soe. -1 

VIII. Hint. on tbe om of Conducting Bods Cor Lightning, %MI 
m. Notice of C a l  near Rosbungabad. By Lieut. J. Pinnu, Art. EL Off. 14th Div.991 
s. P ~ W ~ ~ I U O S  Or &CIBTIB~. 

1. Armtic Society, 3. Medical and PbyrW Society, 2Bi 

No. 84. OCTOBER. 

i. Tho Camnanm Bridge, SW 
XI. Daermimtioa oftbe Latitude nf ICutigora, ia Kwbar. By Lieut. T.  Piober, 301 
111. Of the Emlation of Bent, and the Distribution of Burewe, af tu  theappro- 

printion of t ~ t r  of land, ma 
IV. hmmotrial Altitndsr. By H. 8. B. 516 
V. Coatribntionr in Na tud  Flirtor).. By B. R. H o d p ,  E q .  8ao 

VI. Notice regarding the Anatomical Structnre of the Tongue of the Lemur Tar- 
digradur, or Sloth of Bangal. By J. Taylor, Eq. 9U 

VII.  Fl~ebottorned River Boat., 326 

VIII.  To draw a Tangent to two Circles, 918 

IX. M6t for miring Water at Mimpbr, arr 
X. I r w  Workr at Firorpbr, a27 

XI. Method of 6odinq the Meridian. By R. 9. sa9 

XII .  Account of the Proear of making Iron at  ~mdeab, Sambh.lpbr. BJ 

Robert R m ,  E q .  530 

XIXI. Note on tbe Wountsiol qnd Vo lana  of the Interior of Ark. By Bamn 

A k d e r  do Bumbddt~ am 



Pogr. 
XJV. On the snppaed Adulterntion of Banca Tin. By J. P r h p ,  Bq. Deputy 

Auay Master, Calcutta Mint, 3SP 
XV. Pernaulbueo Cotton in Ara, 991 
XVI. P n o c s a n r ~ o ~  o r  Socr r r r r s .  

Medical and Physics1 Society, SS5 

No. 35. NOVEMBER. 
I. On the Measurement of tbe lndian Msridional Arc, 837 
11. Overland Journey to India. By Lieut. Arthur Conolly, 6th R e g .  Bengal 

Light Cavalry. 346 
111. Answer to E .  R. %7 
IV. Problem of the Arbelon, 364 
V. Good's improved Apparatus for boring the Earth, 366 
VI. An Eusy  on the %me of Billiards, (continued,) 566 
VII. Pmocsanruos o r  Socrrr lss .  

1. Asiatic Society, 2. Medical ssd Physical Society, 1. Agricultural and 
Borticultural Society, 989 

No. 96. DECEMBER. 
I. Expansion of Metala by Heat. By J.  Prinrep, E q .  F. R. 9. 911 
11. On the Copper Works at Sing116na near Khetrl in the SbekhLwati Country, 3W 
111. Alum Works in Hutch, 384 
I\'. Cnsa of Hydrophobia, 988 
V. Note on the Chirh, - 987 
VI. Eartbquske near Delbi, 388 
VII.  Notics of the Pall of an Aerolite. By J. Malcolmwn, Madmr M e d i d  

Establishment, 380 
VII l .  Overland Journey to India, ib. 
I X .  An Eeuy on the Game of Billiardr, (concluded,) 998 
X. Register of Ruin fallen a t  SLgar, Centrnl India, 407 
XI. Table of the full of Rain at Tavoy, from 1st May to 31st OctoLwr, 1831, 408 
XII. Memoir of Major Rennell, 406 
XTTI. Quwtionr concerning the Jew6 of Malabar, 41 0 
XIV. MISCLLLANLOUS NOTICES. 

1. Popuhtion of Centrnl India, 2. Compit ion of Sealing Wax, 3. The 
Van Dieunen'a Lond Tiger, 4. Chloride of Lime, 5. Population of the 
Netberluods, 6. Heiqbt of American Mountainr, 7. Birds dercribed b, 
Hardwiake, or from his papen, by J. E. Grat, 8. Climate of ~ r a ,  9. 
Note on the Stalagmitic Balls of the Kasya Carer, 10. Note on Billiard- 
cue Wux, 11. Note on tbe Arbelon Problem, 411 

XV. P n o c a a ~ ~ n o s  o r  Socrarlas. 
1. Asiatic Society. 2. Mediod and P h y r i d  Swiety, 4% 



No.  25.-January, 1831. . "-.: . .. - . . - " -  

I& tirs Miner& of the Rajmahal Clwfer of Ha. By Dr. F. 
Bucinumuan. 

Tala in the only part of India, where I h v e  ~l&n a gat man of amny 
dispo&d in wbat are d e d  h o r i ~ n t d  rtrrtr; nor ir it mrg w h  

in hllL that thin po*tion ers be hrred, .nd it b c h i y  obsnable on their 
wpufr T h u e i t u m y b e i n ~ t n c e d , w h e m c r a n y ~ a x a v . -  . 
tpsr lure been nude, or wherever thnc  re abmpt prseipiar 8 d  lsorrar w 
aoc -n, for although the h i  rtecp, they us mt broken rody 
.id &e .tones, by which their sllrbcs h a w e d ,  ua genarlly 4 dsc.rhsd -  TOW^& tbe of tbe hills, +, in m y  PI-, tha mcka ur 
.bolntdy devoid of d b l e  atrstiheation. 
Tk great my of theme hills consist8 of what appeara to me to be the variety 

d trap, ailed whimtone, in Tut.on'r trannlation of the Systems Nlrhusl (vol. 7, 
p u p  127), although I am not clenr, tlut it b not a compact lava (rol. 7, page I n ) ,  
bch&n &ieh rtonea I Lpoa of no proper limit. It h f o n d  in detached 
m on the bank of the riva at mnuhsl and Sdmi,@i; but both then, 

1 (hbgy, u a donee, ir of recent growth, and even at b e  present day thu depart 
mmt of it, the nomenclatnre of rocks, is litrle ondentood, and bar received larcdy 
u y  attention from geologirtr. In the time of Lioneon this war still more tbe cam, 
4 in hot, mtwithrtanding bb fame, m a  botanist, minsnrlogl ow- Linncw nothing. 
Wkiutome is a proriwi.1 term, occniomlly applied to greenatone, occasionally to 
bit. ~ r & e  is a gr aniGcpmpound-of -Lrnblends and felrpr, or angite-and 

1 kbpr, according to h a  majority of geologid writen. Rslrlt ir eo~paed  Plw*t 
emtirely of hornblende, and the gmin u ganenlly m minute u to give it an almat 
u m p c l  structure. Compact lava in hand rpeeimem often h r r  a v t  umilan'tJ to 
bit ; it h r i d  by Ja-n hare a l a r  rpecibc gravity ; but tbb 10.7 be h h t e d .  
Th pmoeoceof olitin, as an imbedded mineml, ir mid, where it erisl ,  to form an em- 
)irial distinction of bank. Tba more cryd8lliue.varietiea of thir rock are leu limble 
to bs m b k e n .  I t  would be very iotercrcing to identify aU the rocks here spoken of, 
*icb might be arily done if any geotlemau, having oecuion to visit that part of 
tLe -try, mmld take the trouble to forward speeim~r  to tbe Sseree~ry of tbo 
)bW Cbu Aahtlc Society. 81aeb rpeeiawiu, if u h r p  M a cake of Willdror 
.o.p, d d  be of a -v.nimt s h  ; bay r h o d  haw a frarb fneture m, at l su t  ors 
dd., d *might k put up in ppsr, with a Iakl, .t.tillg wb- obt.iPOd, 
6 t b  UY 0 t h  im th. con..ta'r pam to -&L..-ED. at. 
=w -, He. I. 



and in most other p k a s ,  no .tp&~ of strat&x!ion can be ob6erved. Ita 
horimntat m a 5 . w k r ,  be very clearly discerned at  the iron mine, 
near Partapin, in the 4@eB.;;f Payeeullahgnnj, when it forms the horicontnl 
floor and mof beh&.wbich the ore is contained. 

Very nearly e5 %e above, is what is called hornblende iq mans, which 
diffeers c h i . y  ih,lpihg much softer, although it still retains a great degmc of 
tooghnejis, hpd re.8ic.t~ the action of the air much longer. I t  taken a tolem- 
b h  @j&, .adtho@ inferior to that of marble, with which, however, it L often *a. On account of the ease with which it is m u g h t ,  and of its durability, 

:.$Pq dtone is in great requent cunoog the natives. At Paingti it  L found in rounded 
, :--. 5bobea, immersed in a soft subshnce, evidently consisting of the less durable --. 

-. : - of a rock of the same nature m w  gone to decay. In some places this rotten m w  . - '. has lost all traaa of its origin, and h~ become a deep red mil, in which m m  of 
the hornblende are found imbedded. Massed of serer81 feet in diameter, and qnik  
sound, w t  be procured ; but the natives content themaelm with rmaller ones, 
which they oot into the stones on which they grind the materids for making c w y ,  and 

- many other substances. This atone, some say, should be called'Tiliya ; but 0th- 
allege, that its proper name is Sangkham On the hill named Tanya, near Paingti, 
hea been a quarry of thii stone, from which gmat quantities have been taken, it in 
said, during the Mogul government. The place is conveniently situated, and very b a  
mssees might be produced for building, no part of the rock having m yet decayed, 

The two stones hitherto described, whin and hornblende, were by W d l a i u r  
claseed together, and called hornstone, (Lapin corneus) and both the arru&msnt 
.nd mmencldurr lleem d e n t ,  as both atones possess great toughnem without be- 
ing very hard, and .s their wlonr resembles that of a black horn. Madera minerdo- 
&fa, however, in the progress of their science, which seems, both in arrangement 
.od description, to be retrognde8, have applied the name hornatone to other mine- 
rala which have little or no resemblance to horn, and which are flint in the maas or 
rock. At Sakarigali, close by the edge of the water, in winter, is a Cariow horizon- 
tal layer of this stone, not above a foot wide, but exceedingly difscult to break. I t  
is IUed with the exuvie of a ferm. I t  is divided by fisswea into rhomboidal -, 
from 6 to 12 inches in diameter. 

A rubstance, which natardista include among the days, but called Aj(,ri by the 
natives, is very generally di5used through these hills, and d q d c s  of it hpe 
been, and still are wrought. When perfect it  is a subtatwe somewhat like ddk, but 
la not c a l m u s .  Women in many p- eat it, when bneding, .a in Be@ thep at 
baked clay ; and some of it for this pnrpose is e x p o d  to Mnrrhidab6d. Born nhrm 
~ h t  to write, rub it with water into a white liqmd, with whicb they form kt 
tern on a black b o d .  Finally, native pdnten and g n d m  cover with thisU@ tbc 
moden work on which they are about to o w t e .  The best &hard is white, m d  
rlthongh lit& harder than chalk, seem to be for t~ed  of siliceous stones in a 

* The horizontal dbpositiom of m p p a n  rock ir often a deception, ar may 
rew in Maccnlloch'r Western Isles. The queation ir, Are tbe Rajmahal rocb trappap, 
(i. e. overlying,) or do they belong to the primary c b .  The prutnt  p p e r  p m n t r  
few parliculan on which to f o ~ n d  even an opinion. From the general alledged a h -  
of rtrati6cation, and tbeaphemidic~l rtructure noticed, we incline to wnaider them 
h e  former. 

We refommend the question to the notice sf thome who m y  hare it  in their powor 
to throw light on the snbjsct.-ED. a. 

A remark, an tme  M it  k s e v a q  if we etolude Mohr work, which, d w w ~ ,  
bairng only recently ptrmirhd, .N DIS +WCI to Ilr. .&--ED. GL. 



I h . ~  Gtmd no spcdmeaa of the f i t y  honmtone, ya 
I r h i  i t  prohhk, that formerly mnch has exbed, for every ahen there . b o d  
a kind of imperfect U, which to tight has evey ntanal appearenct of the 
t i s d , h t b ~ t ~ ~ h u d f o r ~ a n d i n t s e t n i n a n i n ~ e d l . t e  state be- * - A4.d .nd Pnty horndone. Partber, in a piea of thh imperfect M, 
which I found on the lad between Sripur and Mqjhuya, are evident hcea of- 
bk imprcaiaos, which m e  to connect its origin with that of the homaonc 
of Shhdpli above mentioned. Still farther, in some pi- of imperfect h w ,  I 
a n  tnce tbe gradations from that stone to a kind of granular qnartzose corn 
mle, mry common in these hi. Although the beet k h d  is white, yet much of 
a propa softnae, as well u of the hard and improper kind coaaists of various pa- 
& layera of different coloum, sometimes plane, at others very curioudy w a d  t 
the wlours arr white, nd, and dirty yellow : I ha l l  now mention the quarries 
the proper Uori that I maw, and of some of which I o d y  heard. 

Om a hill, calkd Khari-pa&, the farthest south on the. range, which I am now 
degn-iiing, is by far the hent quarry that I have seen. It is covered by a horiEontd 

of stow h u t  tbm feet thick, under which it extends to an anlnm 
depth ; but in their operation8 the people have not exceeded 6 or 7 feet. I t  is din- 
@ in vertical plated from one to three inches thick, and aeparsttd by an ochn- 
-nu matter, among which I observed traces of mosses. The platen run north and 
-nth, d are of varions shades of white, but the whitest and softeat alone are so 
bcted for market, and freed from the ferruginons matter. The Muri seem to be 
rh.L lo.tadata call a preeL.in clay, and of a very fine quality, and perhaps, M 

b h s t ,  might be sent with adrantage to Europe. Thin quarry has been long wrought, 
and although situated on a hill belongihg to the southern tribe of mountaineers, 
md cultivated by them, has been considered os the property of the Vfrbhlm Rdjas, 
and on the d e  of their estate went, as a separate lot, to U l a  Gamhau, who paya 
for it 29 Ils. a year. He sometimes has wrought it on his own account, and some 
tima h.r let it to a manager. Wkoever works it, gives to the hill people who quarry, 
a seem of r i a  for each ox-load of three maunds, and this he sells at  Mursbidabdd 
for about 14 Rupee. He ennually digs about 1,000 maundrr (584% Sa nt. a seer) 
aeb wei@q rather more than 60 pounds. 
About 3 miles farther north, on a h i  d i e d  Pogainge, in another quamy of kha- 

rl, which I did not see. When I was in the vicinity, in December, 1810, it had 
bcm o w  lately b v e r e d ,  and wrought for about 6 months, during which 508 
mulncb had bccn procured. 

At Mama Chandi, a amall hiU near Phutkipd, was a mine of k h d .  rhicb hrd 
bccn dug from a L i d  of sloping galley running through a eariole 
wac, e t  aill be afterwards mentioned ; but the deity of the hill, ahout 40 parr 
.go, wan anppored to have taken offence at the people's prying into her e, sad 
the work was stopt. 

On the h i ,  called Oadai-Tunggi, at no gnat  disfan& fmm the .bws, .nd be- 
looSing to the northern tribe of mountainens, is a fine quarry, a m  &. The 
hill f o r m  the N. E. comer of the range overlooking Rdjmahd, and c e d  moat- 
2y of wbin ; but the surface in some places is m r d  with slam fngments, th.t 
.ppar to me to have undergone the action of fire. The quarry is only covered by 
rsd evth from 18 to 24 feet thick. Through rhi earth the workmen dig a slop- - open ahove, and perhaps 4 feet wide, until they ma& the Umi, when 
t l q  dig a gallery into thin substance, and t.Ls out as much rs is w a n d  Every 
p r t h i r  be repeated; as i n t h e ~ y ~ t h e w ~ e x f i l l s u p r h e p s s s a ~ a ,  

binga down the mof ) a merchant hira the hill people fer the work, ad, on W- 



~antoftherLk,gimtbsm4.nnua&~. ~hs~albarak&,.ndmorsanctn- 
m* th.n at ILhui-pahu, and baimg mod J in lay- of dX-t coloun, k chiefly 
lusd M a medicine. In hct, it b what natumlhta d Bole, or perbps LemnLn 
c l ~ y  3 for in water it doa not f i l l  to powder. On one p h  I aaw wmeahat Like 
the .ppwmce of a Kim &ell, but, if ruch, it was w mnch dacayed, u to rrrrder 
ita nrtan ancat.in. 
Tbe lu t  q u m y  th& I rhll mention in on the hill called Modiram, which k a 

little south from Kddgao, and fornu the north-westun extremity of the range 
which I .m now &scribing. lbir qorny u a porcelain day, being of a lers anctu- 
our quality thn the l u t  ; but on being put into water, it kllr instantly to powder. 
I t  b tmt, homer ,  so prm u that of Khari-p.h.r, being b white ; but ita wlour 
ism uniform pale u h ,  nor in it iutermi.ed with ferruginour matter between the 
layers ; and bemg eloss to the river, ita price at  Calcutta m*t be a trifle. I t  haa 
been wrought in 2 placa, pretty .high up the hill. The &atam in uEh hna bcen 
fnw 3 to 4 feet thick, perfectly boricontal, and extending into the hill for m un- 
h o w n  length. Tbe roof md Boor in botb are imperfect luuah M. The nativm 
dng into the lower quarry, without leaving pillars to support the roof, until that 
tell. About 3 yerrs ago they went to the upper quarry now wrought, and hare 
m& a lyF excavation, perbapn 20 feet each way, and they will continue to en- - it until tbe roof fdls, wbeu they will look for some other place. The leaving 
pillan to support the roof, ia a mystery far beyond their pment attainments in 
the art of mining, and when mentioned, w u  d v e d  with numerous frivolour ob- 
jections. 

Very nearb allied to the above &had, and frequemtly iDdced forming alternate 
layen in the same masr of the more imperfect Linda, b the rtony mbanca called 
by the nativer gm, which diEers only from reddle in b e h  hrdsr. It hu not k 
found in large masses, .nd b in general m much intarmLed with ma#err of . n o h  
wlour to which it M y  adheres, it b nera sought after in quarries. S a d  frslF- 
menla that ue found eatted in the b& of tomntq  and which, in the p m  d 
deuy, hare been qmnted fmm the other mattem with which they were -uniuni&i, am 
aometimen collected n e u  Khari-pahar, and used u a paint, for which they resrn 
d l  fitted 

I have already srid, that some of these probably owe their origin to w d -  
stones, .nd of th- there an in this dhtrict a gna t  many. Some ue boritontal ; 
and of thew some seem to be wmyosed of the debris of siliceous rocb united a- 
pther, partly without any visible intermediate cement, as on the arant  to Khui- 
$u, and partly by a cementing matter, in which little m m e ~  of quartz are . 

thickly iutaapmed, u the stratum which wvern the quarry of on the same 
hill ; orhas Pgaia MXUI to be the mere nand of the river, united by some unknown 
proeass of nature, M at low water mark under the hill at  Pai*. In other rand 
s tom,  however, there ia no appearance of stdfication, ho&,out.l or vertical; 

4 The term k h r i ,  we believe, in indirriminatdy applied by tbe u t i r a  toany 
white powdery subatnnee ; thua tbey term chalk and indurated talc, k b i  What the 
rnbstunces mentioned by Dr. Bucbannan are, it is not e a ~  to my. The unctooornerr 
of the prerent variety, and its not falling to porrder in water, would to point to 
indorated talc or potstone. AJ to the terms bole and l e m n h  eby, we need not remind 
our readem that tbey are vague and indetennin8b, being mere local depi ts ,  and 
in reality, mixtnrea of reteral subatenew. Briok, enrtb, or rod ,  would be e q d b  
definite. 

The meylte kind m y  be a dcaomping felspar, mom or l e r  pure. If  w, it 
entitled- tbe name of prcelair  clay.-En. OL. 



and mb acm to me to  be m i t i c   rock^ in a atate of decay8. .e various stagea 
rmry be traced a t  PsthgMta, under the tcmpk of Balemar ; and the most completa 
lpsdmen may be oboerved on the Paqmhu, which h a few miles above Rajmahd 

in many plrcr of the world, form the heat material for building ; bnt 
in t h b d l h ' w r , s o f u u a r n b e  jdgedfromwhatappearson the mrface,theyan 
d lit& or no ars. The only one, that aemm to have been wrought, is on the face 
of the hill a b m  PathargMt, w b m  tbe edge of a horizontal stratum of eonereta 
~ U L I  stone h~ been smoothed, and carved with numeroar hyns, probably of 
tale antiquity. The stone in art.inly very ill fitted for sculpture; but 

to resirt the &a, and probably would mower well in building. A stone of . dmilu nature., but much more perfect, is found on the summit of Kangremvarika- 
DL, which I take to be the crater of an atingnished volcano ; but itr situation & 
too did.nt from water euri.ge to admit of ita being naed. 

E a k h  the grmitea and rertid 6tm& in a state of decay, I mast mention, that 
~ d a  the nortbern and southern extremitka of thin range, at P.tlllvghita and Khari- 
p.hu, thae in large grained grey granite, with black mieaeeous or  shorlaceoas spob. 
At PathugMts the rock ia washed by the Gaqp, and fine massea might, no doubt, 
be pmcured. In tbe very southern extmnity of the divhion, on the Duyarka river, 
b a b t e  rock of rolid gnuit@, consisting of black shorl, with many small speck. of 
rhib gnub. I t  m y  he doubted, howem, whctber any of theae primitive rock, 
h m  B part of thin artan muge, as they are found j u t  on ita extremities, and may 

I hn obssr*td smd bnecianT, with an argillrcsatu cement, containing round- 
sd d u k a  of dinerent kin&. One of t h a  WM in the bottom of the cavity in 
-tok, a place which I take to have been the crater of a volcano. 
A.bba wan oo the hilh between Phutkipnr and Manss Chandi, which mtuist. 
&ell7 of what appears d d e u t l y  to me to be a rlaggy matter, that hu mdmgtme 
tLc .crioo of bn ; but, before I proceed to treat farther on such slags, I mart ob- 
mrre, t&t south from M a w  Chandi, at  Jajpur, on the borders of Virbhum m d  
M a d e d h d ,  there ia a hi, which consiata chiefly of a clay readily cut with a 
L.iEc, but w h i i  on exponure to air becomes somewhat hard, and ia evidently of the 

lutrue with the brickstones of Makbu,  which I have described in my .ccom 
of Myaorc. It b, however, vastly mfkior in q d i t y .  'IWJ clay has a very strong 
m b k o e e  to the stone of M- Chandi ; and mme parts of it, that haw 
b m h d  into stone, are d y  distingubhable, except by wanting the slaggy 

Tbey muat, however, be considered as a kind of bmxh,  an they contain 
-ar n o d u b  in an vgiuuxou cement. 

~ o ~ r e t m n  to tbe daggy matter, which I mtuider as having mdergone the action 
ofmlaaic fin, I a n w t  ~ y ' t h a t  I MW it any when, very decidedly, forming gmat 
mmms like c n m n t r  of Iars, bat on a great many placer I found it in detached 
b k h  i y iq  on the d a c e ;  such M on Pir-pahar, ntar Rajmahal, on Chaundi-pahar, 
oa the md ktrecll Sripur and Majhuya, and on di~?ere~t p u b  of Kaugmawui - 
htDL, which I ammidm 111 the old crater. On M a w  Chandi and Omhi Ihnggi, I 
am indined to  thiak, that the nusser were united into solid rocks ; but, without 

T h n  weum nther an unwnrmtable axternion of the hem nndatoue, judging 
by the preaent practice of gcoiopisb ; bat at tbe time Dr. B. wrote, t e r n  m m  4 
1- ryoely,  and with wide dgai6catiollr. Bvem at  tbe p-t&y thu hdt bu 
# k.. emtidy comctd.-Ee. QL. 

Onmial is a tsrm w r  nearly obrdete, applied by the ddsr  geologidr to l mix- 
tma of bornb&.de u d  f d s p r ,  or hornblende .nd quarts. ED. QL. 

1 M h  guologista confine tb torm breccia to l mok f d  of ~ q d u  fmg- 
I f  rb p i a m  u a  m d d  they EW h tapl c o a g ~ . - E ~ .  GL. 



On tha Ninerob of the 

diegtag,thatdnotbe.scertrined. O n t h e e d g e o f a h r t I t a o L t o b e t h a ~  
of -k, I forurd a stolre, which appeared to me to be volcanic amd 
coqlutiaated ; i the t h smbhna  be- thb stone and the s i l i ceo~  concrete 
h t  & oftea inambmt on the W ,  in wry strong. Thh, togetha with the cir- 
cumsbnm of the rdn of M cont.incd in the sl.g of Mama Chandi, seem to 
imply an a t m d o n  of the opedona  of fin over the whole of thb mineral divbion 
of tbe &bit% 

I have &aid, that K q p m u i h t o k ,  on the western extremity of this range, to- 
w& Parundq appeam to me to have been the crater of a volcano'. I t  is a wni- 
al hill, about 300 feet in .perpendicular height, m d  very steep on all sides. On 
reaching tbe summit, you 6nd that it c o ~ i r t r  of a pes t  cavity, slvroutlded by 
thin ledge, and descending to very near the level of the plain. The ledge now is of 
unequal heights, having in some places given way, especially towards the mt, 
r h  a gap, about 30 yards wide u the bottom, gives accens from the outer plain . 
with very l i a  merit, and &wa the w r t a  from the cavity to escape. Tow- 
the summit, the inner d a c e  of the ledge conaisg of abrupt mb, but the bottom u 
5Ued with the debris of the portiona of the ledge that have fallen. Much slaggy nut- 
tu h to he found, both on the outdde of the h i  and in the bottom of the cavity. 

I have not o b v r e d  any other p k  that qpeued to me to have m y  resemblrncr 
to a crater ; but m y  such may exist, aa I could usmine only a very incon*der- 
.ble number of the hills, md ra it WM by the mere chance of been detained 
by a rainy day, and being idle, that I visited Kmgre~~uikatok.  

I wan informed by Iafundiyu Khan, a fine young man, crssiehnt to the Sum* 
who managed the hill tribes, that about five yavs sgo he head of a smoke th.t 
itrlled fmm a hill named Chapnr Bhita, about .even corn S. E. hom Ksrariya. 
He visited the p l r g  which WM not hollow, and.conaisted, M usual, of earth mixed 
d t h  a gnrt m y  frqpenta of stone. In the day it WM not luminous ; but rh.t 

thin smoke hued continually from a space about 8 or 10 cub& in diameter. 
He hcud, th.t in the night it WM luminous ; but he did not #ee it in that state. 
On throning d upon the hot place, in a few minute# it took fin. W appear- - eontinned for about three years, and then atopt. When I hu rd  thin account, 
I hd long p a s d  Kanrip ,  othenvhe I should have certainly attempted to viait the 
rpot, &hongh the d i c e  wan repremuted an 12 or 14 miles, and the d imp=- 
ticable for any sort of conveyance. 

In this range of hills I saw no traces of pyrites, coal, nor other intlammable sub- - I have, however, been informed, that at Motijharua, on the hilh near Saka- 
rigdi, there is a stratum of coal ; but tht information I llso received long after I 
had been in the vicinity, and from a p n ,  on the accuracy of whoae amounts I 
had wvad opportunities of knowing that m reliance could be placed. 

B m i i  the sl.ggy detached maaaea b a t  are scattered over the surface of thb 
mineral range, then are two other cLsssar of sporadic bodied, that are very common, 
not on the hiher  h i ,  w far ra I MW, but at their roots, or on very low hills, or 
wry often on the plaina that are interposed. 

The h t  of these aporadic msases, that I shall mention, are riliaoly and ue. 
amally found ~a t t e red  over surfaces, intermingled with hagments of whin slag urd 
hnperiect &hmf, and I saspect owe their origin to these bodies under a fusing hu t .  
I found them at the bottom of Gadai-Tunggi, and Chaundi, near the iron mine 
of Partapur, but abow all on the road from Sripur to Majhua, for almost the 
mhok of itr extent, which is .bout 14 m k ,  just in the centre of (he northern part 
of thb minerd range. Many tronsitiom or iotermedi.tc st.ter, betvean the throe 

It -Id be wry da inbk  to h.w a mom particdu description d thin place.- 
Be. Ot .  



mbtancqtarhiehIham.horeduded,mdthe more perdsct dicmns nodnler 
m y ,  I think, be obsaoed. When perfect, they are more or less diaphanons, or evtm 
t-puent ; and many of them a n  crystallized. Some of their substancca are 
cmiform, atbera are in varioua coloured lam, bat in general without the anallest 
interruption of continuity. These layem are mmetimea psrallel,sometimm concentric, 
.Pd several nod* with concentric layem are often included in one nmw. Many 
of the m m  are covered with stdhted pits, as if they had formerly' been c o d  ; 
but eryst.llized internal structwe of mme that are thos pitted on the mrfam% - to prove, that the appearana is not owing to the impmion of animal 
& The cyst& a n  very various. In @ they art clnsters eovaing the 
mrh& ; but in others they are codned b e e n  parallel plates ; while in o h  they 
rhoot from the inner surface of a amooth qlinder, and fill its cavity ; findly, in 

tbcg form through the substance of the nodule very cnrioua an- cavitier 
Tk uttK1. LiPd of sporadic maeaes, scattered on the surface of this mined h c t ,  

i. alcuarrm, snd consists of nodales died g-el In enme plurs, these nod& 
.re w9, lie on the amfact, so an to cover it entirely, and pment n g e u o n  In 
dbar t h q  are imbedded at mme depth in a thick d mil, thro* wbicb tbey am 
& at varioas depths. Thdt rqrhce b nhitc, and very irregnhu, and their 
&ape is rery varions, often branching out like co&. lbq are aaedingly hard, 
.od within of a compact stnictnre, and an entirely u h h r  to the d e a r m a s  nodala 
bnnd in the south of India, which I have described in my account of M p r c  In 
tk interior of the diatrkt they are geardIy found on tbe sub ; bat tocnrds the 
bmkn of tbc ff.qlee are moat ummlly i m m d  in the earth, d in both a n  used 
tor mnking lime; but it is of an inferior q ~ , a n d b w t w h i t e , n o r 6 t f o r t h s  
mide plaster with w h i  w d b  are encrusted ; but m e n  well enough for m o w  
to amnect the bricka. On the hills of Wingi and SDLarigdi considerable quanti- 
t iaarebmled. 

I V t h  d m  matter seems to me to be a k i i o f  tufa@, and to have been once in a 
dt state ; on these detached nodden, indeed, no impmiom can be traced ; and thm 
in .troag raron to think, that tbey are now forming, as it in dl* by the work=, 
tk t  the same arth, from whlch they bave been taken, after a l a p  of some pears, 

fad contain MI ones. But fmtbw, the very same calcazway m b w ,  of 
*h tbm nodnlm COW&, is found in verg brge solid m-, in it wm 
(a h.re flowed am the s u h  of the stony matter, and to hare inmlved many dc- 

prtionm, or to have lodgdontbsmfaceofamck,  intotbrrerioesadl 
prsr of r h i h  it h a  penetrated, so that the two m- cohere. The external wr- 
Ciaofsuch maasea b as nnequal M that of the nodda, and rcsembh. th.tofroma 
cords. 

At Pain@ two very dintinct kin& of thin tufa in maw may be traced. Om a- 
d y  racmbk the stone of M a n i h ~ ,  d a m i  in ny account of Puraniyn, .nd 
which, d e n  I note  that, I amaidered as a porphyry changed into cdareous ma& 
ter ; md in fact it a, d y  rmemblea the argiUaceons breccia found in the hflb 
sadh mt Imm Phn&par, that I have w q  Little donbt of ita having been once of 
a dmi?nr nature. In thia are indved many masses of the hornblende in m, 
which I bave mentioned M constitating the greater part of the h i b  near P a i d  
l'b - of hornblende are dm varioas sizes, fmm that of an apple to that 
of tbe bad,  and kave bean rounded by the p q m a  to decay, before iumhed ih the 
alarmnr mano. Tbe other kind of mlid u l camos  m m  fomd at Wngti consists 
altbe miurnon *fa, invobing pebbles of vari- natures, but mostly of the g m  
* ia(hl.hd reddk, that I hare %&ly mentioned. 

Evidently what in & pub of tho ooantq is allod -. Sea mr 1l. 
rd .  p. SGb u mq.-ED. Or. 



019 tha Miner& ofth 

At Athvgtdt  wain the name &rcoos &taxwe IIM Bawd o m  a s h h ~ ~  d 
the red concrete srndy matter, mentioned as f o r d  there. and entering it. &-, 
h a  united with it into one m u .  
This calcucoaa matter at Paingti h a  dm formecl a very different s u b s l n a  from 

the above mentioned hdfa, or at lea& h u  in Qecry safFued change of .p 
pearma, forming a friable granular snbatance ; but it & traca to Low, th.t 
it hu formerly m b k d  that which I auppoae to haw chrnged from the argillaa- 
o w  breccia. Thia in a very coqidaable masq into which the cave e t h a  d d  
Mndurd ,  described in the topography, h u  been dug. 

In this portion of the dintrict the quantity of me& matter, in 6he form of on,  
is not very condderable, and it b iron alone that iuu been dircovued. The rich- 
est mines of Vlrbhfuu are CIW adjacent to its S. E dde, and prob.bly are co- 
ed with it in mineral dn i ty ,  for.mina were formerly m n g h t  at Virkti  in Solt.n. 
gunj, and at Kalidaspw, in Ambar, both on the eastern side of thin d i ~ i o n  ; but 
these have been abandoned, and are now entirely choked, m as to he 
The former were situated in a ntratum strongly reeembliog the indurated cl.y of 
Jaypw, abovementioned ; and at Jaypw I found platen of iron ore, forming a nuu 
contiguoaa to that clay, and separated from each other by ygillaaom w, 
strongly impregnated with iron. They are not atmcbzd by the map&, have 8 

somewhat conchoidal fractm, very line compact grain, no iuatre, a very dark 
reddish brown colour, and red streak. 
Tbe finat iron mine, howwer, in the district, in on the hill w e d  Ramkol, a little 

wuth from. Partapur, which I have already had frequently occasion to mention ; 
.but thin dso hu been abandoned, the people in that vicinity having bem totl ly 
Maned to sloth. The mine in a horizontal stratum some way up the hill, run- 
aing to an unknown extent betam two solid mssses of whin or trap, which wm- 
pose the hill. The stratum of ore was Mid to have been about 7 feet perpendicular 
thi- ; but, having been wrought exactly in the Mme manner am the quarry of 

on Modiram, the roof has fallen, and the exact dimeasioas m o t  he .seer- 
-. m e  whin immediately adjacent to the ore in decayed, or, as the natives 
not unspUy say, is dead, which rendered the precaution of piUfua stin more ne- . . 

m. The ore is of two naturee. In the upper part of the stratum it in mfter, 
" died laIiya, and b attracted by the magnet ; in the under part it in hsrda, 
ir cdled h i y a ,  and ia not attracted. Wi L Mid to he the best ore, altho~agh 
it would appear to be specifically lighter, and should thedore contain l a s t  
metal Both are black with a common lustre, and contain small @as and do&, 

to me give an appearance of its having undegone fusion. Tl~in in p h b l y  
the only mine in the district, which Europeans would consider worth working. 
b thin part of the district, as well am in the third of itn mineral divi.ionq there 

is a very common appearance, which I think mry possibly vise from fermginour 
rapours issuing from the earth. In certain places all the fragments of stone and 
pebbles that are lying on the surface of the earth, are covered with a kind of brown- 
ish enamel, quite thin and superticid. The stmen thos covered are of all different 
kin&, nor does any one in the Mme #pace aeem to -cape, while similar stona, at a 
little distance, are in no manner affected. 

In September 1810 at Masdhari Pahar, about 10 cog east from KJikapw, in 
the temtoy of the oorthern triba of mountaineers, a conriderahk! 8 p 8 ~ e  of the mu- 
face of the hill, said to have been about 40 yards each way, sunk h w & ,  l a v -  
ing a cavity 10 or 12 cubits deep. Tbe cavity at first m a  filled with water, but 
soon dried. The soil was a red clay, mixed with many fragments of rtom Tbe in- 
termediate country M #) hmczdble, that I could not 6nd mwm to viait thin 
curioelty. 



11.-Ob#rwcOnr or t& C w e  of tAe Gportiag of h f l o w i a g  We& 
or Artssicrr Fmnth .  

to some philasophem, the theory of the spouting rnterr of Artesian 
rpriagr hu bcen referred, aometimea to that ofjetr dean, and lometimen to that 
d rlpbons; a bored well being, u they my, only the sea,nd branch of a luge 
-bob of which the first brcloch im the su&hnnem coarsa, betwan impermeable 

followed by the m m p d  w s t m  mming from a higher country than that 
h w h i i  the he well h~ been formed. 

kemdhg to 0th- such a well can only be umaidered aa a tube, which 
the p m  of water upon 80 a r t b y  or ltony stratum, at which the bored 

W d I t a m h t e 3 .  
\ 

Mr. DicLew, of New B d ,  .Aer h w h g  tbrt, by m e a ~ ~ ~  of bored web, 
water m y  be procured m any p L a  whatever, and th.t it will rise to the snrfaceof 
tb d, independently of dl gravitating preaaure, m p ,  that mawea of water, 
@pit.ted into the a h p a  of the interior of the euth, rre thrrnan out to i b  ear- 
frc by an bats expadm force, throngh the d o n  of the central fin ; and .g$n 
m h h ,  u a sreond aare for the ucent of water, the dect of capillarity,-forget- 
ting that, it this action d b r i q  rnbtmmnean waters to the snrfaca, it pet 
CopMnot&Umnrpringheyoudit. 

Acuwdhg to M. hais ,  thespringingofthe w a t e r o f b o d  w e b  -.to k 
onrimauble to any common law, and can only be accounted for by the 
principk of expamion : ' For," m p  he, " every body which contains in its c e n t d  

.a u p d r e  ~OCM, rnm~mded by envelope of greater or less thickneaa or con- 
&nut&m, h a body in a rtatc qfmeaUhce, that in, m a sbte of continued effort 
against the resistance of these envelopes. It hmmmtly l a d  to drive them 
outwudn, to break and dioaolve them ; and not Wing nhle to do this, it at  lwt  
amta it. expanaive d o n  upon the internal subhneeq agigitater them, divider 
tbrm, rttmnatea them, and p r o w  them u much .s it is possible for it through 
the pom of the atenul envelopes. Thi action of r d e a c c  and r~.mupkatim, ir 

mtur~ the drrt a n ~ ~ ~ t k l  witd oe tk"  Aher distingniahiq thrse kinds & 
ba@mtb, viz. 181. the m t d  tr@atiar, which emulates fmm the eenb.al regi- 
ooa of our p- and proj- outavdr by ladktion the subtile fluids, mch .s 
&c, the ma,pwtic &id, ekehi+, &c ; 2d&, the aiddk t n u v p i ~ d b ,  which 
m t a  from the intcrmedhte regions, and pmjec8, under a vague and m i -  
imptaoas form, the Vui01w gma of which the mass of the hemphere ir eompo- 
mi ; and, 3 4 ,  the week or hddrrl haupirdom, which emmates fmm the layers 
nearest the envelope, a qtl I r e u d d o n  like nocat, and unda an form, M. 
Aaris mya, that, like the blood, which, throngh the impulsion of tbe central locur, 
h e o n t i n d y  uuking an Mort b erhde, by supplying our habitual trurspimtioa, 
d which aprinp out the moment the lancet haa bunt the envelope wbich retained 
it, the centnl water apringa out under the born in obedience to the u n i m d  prin- 
dpleofap.nd0n1. 

Om tbn mbjet, X. h i e ,  dla o-ng tint in the &be, ldtm u a wMe, 
6 of ths t h m  d a  d t ~ l u p i ~ t h  . Imp  preserving the nmo m m r e ,  them 
always emam- from it the n e e  quantitiu drubtile fluid, gua and water ; wbenco 
it klkrr, Ib.1, whereva tbe q n a m s  truupintiw is precipitated, by the aid of a 
hrd wen a a W i n g ,  a local intensity is given to it, by which there is drawn 
I a  rocr a len eatanlive lpar of the aqueonr trampiration, wbicb in ordinary 
r h a  i n  m y  .Imly, with didlcdty, and under a very divided form by the Po- 



In him b e i i  I d u t d e I  Mmqfactdu, M. Moleon has inserted an article on the 
b y  published at New B r n d c k  by Dickson. which had been communicated to 
him b y  one of his London corrapondmb. Thin correspondent ssp, that, without 
profoundly examining the quation, he ventures to m r t ,  that, in his opinion, 
the watera which spring from a depth of 400 or 500 feet (of which there are exam- 
ples in ~ k l a n d ,  in parts at  a great dintance fmm any hills of a similar height). 
.rur aot the product of infiltratiom from above, which feed small springs and welh, 
but that these wonderful and inexhaustible jets ue projected by great subterranun 
-&a, which am. acted upon by gnrt mh?~-voirn of air which the earth contains, 
snd which often met with in boring. The author of this utiele rests his opi- 

nion, lr;,,on the disurg~gement of h@ogen gas which took place during a boring 
in America 1 ; 2dIy, on the vacuities which are o h n  met with in forming wella ; and, 
3dlj, on the circumtmce, that the quantity of spouting water ia not diminished, 
when w e d  wells have been bored quite dose to each other, which induces him to  
think that the p ~ s s n n  of the .ir must there be the cause of motion. 

The workings of minw and qnarria  have shown, that, in certain kinds of ground, 
waters spread out into v e i q  striw, brooks, and even sometimes t o m n a ,  

m i n g  through the c m h ,  &ores, and n a m d  perfomtiom of the interior of 
the rocky strata ' ; while, in o t k  kinds of ground, they form sheeta or  expanses 
of vsriom extent, in Mds of sand, earth or  permeable stones,--and the moment 
the upper stratom is perforat& they rise and spring out with greater or 1- 
rspidity, until they have attained the level from which they come. 

of the envelope. Tbtll there is aubrtitabd a 81mI1, bat rapid and continued tomnt 
for a vague and confused fumigation, occupying much more time and a p e .  NOW, 
it i, extremely probable tbat thu fumigation through the ponv of the envelop i. 
the principal food of yl8nt8, the hrge  tr- erpecially ; the magnificent f o m q  
which no external drought can wither, have, witbout doubt, the mo~aths of their 

open toward8 the ujneona transpiration, which arcends towarda them f- 
the interior of the earth. T ~ u  vital lource of vegetation would be cut of, or at 
1-t graatly diminished, went too many vertical fountaim opened in their neigh- 
boUrbood, and in the ground wbicb bean them.-Unpblkkd Memoir on drl,,,jan 
w&, M. Asah. 

n Tbu boring made a t  the bottom @ f a  dry well, in the brewery of M-,.,. 
~~~d .nd Collok, at Albany. This well was in depth.. ................ 30 fact 

 he wund + through gravel and clay, .................... 11 
Black slate,. ................................................ 41 

At thu depth of 8'2 feet, water W p l  found ; but it wor not abundant, 
the boring waa continued. ................................................ Blackdate, - 

IM) 

At the depth of 250 feet there war a plentiful d i ~ n ~ a ~ ~ ~ ~ ~  of 
hydmgenguintbeM.ek.I.te, ............................ 30 - 

282 
At the deptb of 182 f e d  the water #prong up to the beigbt of four fret above the 

mrf.ee of the gtonnd. 

I  he q u a m e  of Paris, and, in general, .I1 large quarrier p m n t  freqnenr 
ex.mpler of v e r t i p  of ~~~~~~n brooks or cnrrenta uow dry, which m- forrncrly 
hare trnvened the l i m t o ~ l e  u t u  at  d ~ l r e n t  hekhhtl, by msonr of tbe fir- 
tor- a v i t i a  which interloet it in dl directionr. 



S d  is the &is of our thiry of the spouting of rub- waters : it in 
m q  the result of what we daily we in the workings of mines. It is the appli- 
ation of the theory of jcct b e a  md sypbons. It is, in fine, so simple, and so 
lutnd, that it is hudly poeaible to oRer one more satWactoy. 
Tbe thermal waters which rise to the muface from the interior of primitive 

fimnationq owe their springing to the dkqagement of wrnpmned gases, which 
react upon the surface of these agters in the rune manner an vaponr aeta upon the 
water in the Eolypile. 

The springing of cold mined  ga8eOIU waters m y  be mimilabed to that of the 
compression fountain. 
' The cirenmnced of springs which flow dat n p  the dedivities of hills, near1 J 

.L a constant height in stratified countria, and partitularly in those compmed of 
rhcnrotE layers of ~ n d  and clay, & l i i  and Eharrcterise that diqmition of 
water which we have Mid to be in sheeta, and whom? origin b due either to sub- 
temaaean eRusions coming from higher countria, or to b5hathO of snow and & 
writer arrerted by t h e  claybeds. 

¶lain sheet of rater has been likened, by Prof- Hachette to a layer of ice 
of a a i m i i  form to a layer of clay, sand, or chalk. If the water b co& 
oa~rring there between two curved mrfacea, such an two sectiom or basins of 
different diameters, whm upper edges are in a plane, or irregularly indented, or 
putly the liqnidity of the water h the caw of the pressnn which the 
mbe of the bored well measured ; but if, in place of a sheet of Buid water, & 
be mppod a layer of ice, the preMure muld &t, and muld not be i n d i d  
by tbe tube, rad it w d  be changed in i b  power of cohesion 

Wlutevar be themanner inwhichwstmrprsulr underground, in 
km higher to lower gronndr, whether in sheets or in veinr, striper or tomnts, 
rLm it h a p p e ~  to meet with an inue of mty kind in the ground, it insinuates 
itmdf into it, and riaca to a height wrmiponding to the level of its point of 
&pture, or rather to a height which bal.nces the p-re which the water exerck 
@wt the w& of the 4 which contain it '. Hence arise the spntfng tom- 
t a k e  or nrtaral j e l r - d ' m ,  whkh m r  in reeondrrry f o d o ~ .  
Whence. it followe, that, to obtan a upouting fountdn, we murt, lot, Try, 

&sg to the nature of the gmnnd, at a greater or lcsr depth, to reach a flow 
d n& awing from higher b a a i ~ ,  and passing dong, in the borom of the earth, 
betuum compact and im&nneahle rocks ; 2dly, Afford this &, by means of 
well a r t i k i d y  bored, the possibility of risiq to a height proportional to that of 
the l ed  from which it comes; and, M y ,  Prevent, by tubes herted into the 
b o d  wdl, the spreading of the ascending water in the mrrounding nand, or in the 
crdauuI6mureaof therocks tm~bythebore .  
Prom thin it will be seen, that sponting springs may be obtaaed by IWSM of 

in alumst eve.ry mantry that prt?aenb in its interior subterranean sheets of 
-, ktrsm tbe .Itematkg uuI continuom beds of permeable and i n p e t m d l s  
depait., exteading to the c&try or rnonnbim which contain the reraroin of 

~- .h&( l ,  and rhose bwr or dopea ue covered by t h e  beds. 
But it b essential to mp.t  here, that we mart not expect to 6nd w e b  of thh 

e*sryahae, an han been thonghtlessly merted ; for, on the one hand, 
the nature of the ground lometima abwlutely prevents it, an in granite diutricts ; + 41~h&h.ad , i t ipog lWeth . taperforat ion ,mdemm.tav  mull 





fram the poiat to rhieh it mhcq by a s d  gallery, into monte neigh- 
~ ~ i n t o ~ d . g ~ p m p o r e , s n d t b a e ~ t t h ~ b e ~ r o d a e e d ~ ~ &  
Yrifidrl bll, which +t be employed to nuke the water uand to the s o h  
of groan4 .nd beyond it, by employing for this pqmee either a hy&aul& 

(bslEcr Ag.ck+,) which wonld h y a  give a third of the volnme of 
w; or a wheel, which might be placed st the point of the f d ,  and which, 
mrtiw a p m p ,  saitably placed, might m k  the third, or perhaps even the half of 

the d a m e  of rater ; or, in short, any other hydraulic machine of the kind. But 
thae means muld be practicable, only Ln so fu as the welb into which the waten, 
lbopld be precipitated, might not allow them to ran off into a lltrah of p e h l e  

dcporira. 
In ~ooclnding these wnsiderations, and the wosequenees which we have 

from tbem, we rhall mention the c i r c m c e s  which it ia ueccssq to 
examine and a p p d t e  before m l v i n g  upon boring a well. 
1st. It is neceamry to armin. the phylicPl constitution, or the nature of the 

g m d ,  and the dieposition of the surface of the country, with reference to the 
moanta i~~  which overlook it, the valleyn by which it ia inteneeted, and the springs 
w h i i  rise in these d e y s .  The latter it u particularly neccmq to exambe, kfon 
deciding npon boring a well, u many of thun are d natural d l ~  

Sly ,  I t  is of importance.to select a fit person for boring, the art not w, 
merely mechanical, and such an can be pmctiaed by any borer 

Lastly, Besides attending to these e i r c u m e ~  it u necegary to be po#rred 
d pareszrance and courage, which will led lu to diengsrd the del~ya lrnd ad- 
tia often mavoidably wnneered with the opacrtiom of bo*. 

T PIC ART DB TEURY. 

A borer who bu w experienca any entirely fail in the operation oon6ded to him ; 
ud such an occurrence may suBiae to prejudice a whole eonntry w i n a t  bored web, if 
it be the fin: time that they have been tried in it. Too fmqnmtly the borers onndhing% 
bmt eommoa Inbouren, who lollow a blind matine, and are apt to be d b u l r g e d ,  
wka, in s different country, they do not see the wand bringing np the Linda of a r t h  
a d  atone to wbicb they have been accustomed The levelr of water, and the 
manner of determining their rise, are often unknown to them. lometimsr by their 
ba te  to sink the tnber, they prevent the sheetl of water from ascending to the surface; 
and they are freqnrntly dbcouraged, beeaure they do not find, succeeding each 
&, rhe fwautiona in whicb they have heen accnatomed to nee water springing. 
Lady,  mme of them having no knowledge of the art, have been leen e x p i n g  their 
mkmea, witboat any precaution, in the bottom of deep welh, where they mn thr 
greateat rbk when they appmacb imparmable beds covering the rbmb of c ~ ~ p r a -  
ad mter.  T h w  -ten rometiolsr coming from distant and vory d m t e d  raervoim, 
often rise s t  the very lwneot of boring, in mab qnantity and with such impeteodty, 
that the workmen roreely have time to ucqnd to tbe aurloce, and have even p e r U  
b q h w  tbey wow sbls to give any signal of distrar. Fmqamtly the irruptm d 
?be capremod w a r n  u acoompanied witb a dimnkgemeat of ur ,  wbich aapm 
with such n o w  aad impetnaiq, that the workmen are thrown orer, and d e n  bare 
e a ~ p r e d  the eBbct o f  tbia dimqppment of sir to a wolwt Mow npon the body or 
vaa I t  is thia diaenkgsment of air wbich baa led wwe p m n s  to think that tba 
-at or springing of the water of bored wells ia owing to the p r s ~ r e  of the 
800.pberic u r  in great snbterranan cavitiu. If tbis c a m  be admitted for the 
rLi.g of mter at the very moment when the impermeable stmtam is perforated, it 
r a i n  to be oxamimed, why the air once dhgagml ,  the water eootinuea to spring, 
d- it mo begor pndqow prentur from the air. 



14 On the Chim, or Kernas [JAN. 

I I I A  t h  Chfru ; the Kemos of h c i d  AuiAora. 
[From Major Hunilton Smith's Supplement to the order Ruminantia.] 

In our last number we published an account of the C h f n ,  by a gentleman who 
hm had the advantage of drawing up his description from an acquaintance with the 
animal itaelf, whom he kept for some time in a state of confinement. This account 
,,in, d o ~ b r i e ~ ,  prove an acceptable present to the naturalisb of Europe, and we &- 
rive much mtiafsction from w i n g  our work seleded by the author, aa the medium 
of communicating hia interesting obserratiom to the public. It appears that a more 
pefiect description had been formerly tmmmitted to the Asiatic Society, through Dr. 
Clarke Abel, the then Secretary to tile Physical Clans ; but this description, it now 
wpean, by mme mischance, is not forthcoming. The paper in our last number d l ,  
therefore, be the more valuable, in much aa the naturaliatsof Europe appear hither- . 
to to have had no certain or full account of the animd. The following extract, from 
Major Hamilton Smith's Supplement to the Order Ruminantia, in Griffith's tranala- 
tion of Cuvier's Regme Animal, will show the quantum of information which the 
latest and best work on Natural History can furnish on the subject of the Chin. A. 
the work in question la not 7ery common, we doubt not our readers will he 
to see it. If the CM* he really the anme as the A-mcu of AElian, the circumstsnce 
will add another to the many proofi we have already, of the very e x w i v e  know- 
ledge which the ancients had of Natural History. 

The Chi*. (A. Knnu f) The K- of Rlian ia only characterized by horn, 
with the points turned forwards, a hide very thickly set with hair, and a white tail, 
Natudists, viewing the direction of the pointa of the horns as a decisive criterion 
of gronps, have mostly placed this specie8 among the &?dunce, md consided it an 

epeciea, without d d g  to the fact, that the quantity of hair, and the colom 
of the tail, removed it from any known animal of this genus, belonging to that 
quarter of the globe, or even fmm those of Asia hitherto described. No ruminant of a 
low htitude, or residing beneath high mounteins, is furnished with a superabundant 
mat of hair ; and thus we are led to look for the Kemar of Rlian among thwe 
remote from the tropics, or whose habitat ia confined to elevated regions, and to 
consider it as still andescribed in the catalogues of nomenclaton. AMU+ the 
foregoing data, a late discovery in the mountains of Central h i a  shewa ns an 
-dope in which the indications of lElian are obvious ; we mean the C h  or 
unicorn of the Bhotiaa Fmm the accounts which we have received, and tha 
e o n  of the horn by a friend, we are enabled to prerrent 8 notice of this a a h d  
ruficiently distinct to eatablii it an a @a, the probrhle Kemu of f i n ,  and 
to indicate its presumed a6inity with the oryghe groop, at  lerut until subsegaent 
obserration shall have con5nnd or invalidated the opinion. 

The materib from which the notice ia collected, consist in the dewription of 
the skin of a male to which the h0rn  were attached, but mutilated and distorted 
h m  the want of skill or of meana in the native# who procured it, and .Iso in 
several ho rn  sent from Catmandu to Calcutta. Prom these it appears, that the 
iotd length of the animd approaches to six feet, and the height, st the rhoulderrr, b 
more than three feet. The horns are from twenty-one to twenty-six inches long, 
black, slender, aunulated with ring., most prominent t o w d  the front, and e m d -  
ing three-fourths up the horn, the rest smooth and pointed ; they are seated on 
the crent of the frontPls, p d e l  fo the plane of the face, c h  at base, divergent 5 
tb& geaml diredon betwan straight and ly- and the tip turned fom-ard 



of Ancied Authors. 

the had tr ten inched long, seemingly without Id rymary  sinus, and without a 
moht m u r k  ; the eur are abort ; th neck, compared 6 t h  the hody, very long, 
if .t M thia seeming disproportion be not the result of ovemhtching that part ; 

fore-- and w i t h a  are lower than the m u p  ; the tail is eight inches long, 
.ad &aped u in the Aris ; the hair of the animal is rough and very thick, but 
D& quite m hard or  long acl in the Musk, with much of the same quill-like cha- 
~ L % W  : it conceals a fleece of fine roft wool, set very close, and p d  agsinet 
the skin : the colonr of the face and legs is duk,  nearly black ; the neck, back, 
.nd aides, blue-gray sbte colour, turning to rufons on the back ; the belly, inside 
of the thighs d tail, are whitish ; the distinctive charactua of the female are 
d n o m .  

We have here another instance of wool on the skim of an antilopine species; 
a eharrcter not only perfectly wnsistent, but of neesaaity, when the animal m i k  
in high latitndea, or on high mountaim : thus a dmilar cam produces a aimfiat 
deet  upon the A. taigara of North America, the Chin of Central Asin, .ld, 
in&uI, on the Chmwb of Europe. This wool is so abundant, that in tbe notim 
+at from Catm8ndu1, it is described rs perfectly similar to that of the Wild 
.hecp of Bh6+ It is probable that the residence of this animal in the same regioq 
md Mwetiwr in company with the Thibetan Musk, led the Arabian and B w t i n e  
niters to consider i t  as the musk-bearing animal ; and this error wrs the mom 
l i k e  to occur, u they might have known the Mongolian Dscrcl (A. Quthrrcu3, 
who i a  actually provided with a pouch. Of all the antilopine a n i d ,  the Cfim 
ir the one which caespon& hest with Blian's K d ;  and if we cwrider, that 
d b u g h  the apecics is described at present u found in Butbn, the mountain 
&ts are more likely than those of the plain to spread along the ramifieatious 
of central ridges an far .s they can find n congenial climate, then i~ no reason 
to dmy ita former and probably present existence, even in the Caucasian range, and 
to iuve come within the inquiries of Elian, during the military expeditions of bin 
tinv (that is of Alexander Sevem) into the m o u n t a i ~  of Armenia8. The species 
might atill hare remained unnoticed in the elevated wildern- of Central Asia, if 
tbe people of the country had not aam- td  it to be the Unicorn, and since the 
@men in produced, insisted that it is often found with only one Lorn. No doubt 
J1 the Oryge~ are liable to break one of their horns, when we consider their 
Icngb, snull diimeter, and the vigonr and corrrageous disposition of the animals ; ~ .ad we may infer, that the reports of M-du no ancient, M, general, and 80 

pemunmt, depend solely upon t h e  accidents ; and that the unicorn C h h  of 
BMt in, in dl l h l h o d ,  the unicorn of the ancient Pemiam. 

A d n g  to the accouab of the natives, this species resides in the mont inae- 
e a i b k  pine brcg of Chandang, north-west of Digorchu, in the Himalaya moun- . 
hius, on the verge of the snow, and evinced great activity and vigilance. They 

A MS. extnct, for which I MI obliged to J. E. Qmy, Eq.,of l e  British Mureurn, 
Although the rord K-, Kaws, appean a genuine Greek term for a young 

raminant. the derivation vcmr ratbar hr-fetched, and it is, podbly, in oommon 
6 t h  orber G m k  terms, & r i d  from the mom ancient oriental root Kt%, which, 
with its mubtiom, signifying summit, crat, &c., extends over the old wurld. Then 
is a curious coanexion between the mien t  n- of the great r a n p  of mountaim 
md d ramiusats. Thlu Taarur, and Taurua a bull ; Himalaya, Hemala a nm,  the 
Teatonic Hamel ; Iumaa, and b m u r  and Kemu; C~OQIIIS, and G h a ~ - c u  or 
Oxridge ; Coomri, and K&, a doubtful Hybrid of Central Africa, k. 
' &lun's dwcription of its swimming and raidencs in woods, u mom appmpr*@ 

b lkktie tb.n Afr i io  b l i t y .  



l u ~ ~ i a t s  rolnetimer with the mark, and with tbe d, or wild heap of Bh6t. 
Mr. Hodgson, .adrt.nt resident of the East India Company at Waundu, &st 
produced the documentr for a description of the animal ; tbae me, howewer, 
. I r a d y  rome m u n t n  of i t  tMlmitted in a letter from Captain Smith, who 
commanded a party stationed in the esstun puta of Nepdl. In the Calcntt. 
Oriental MGccUaay, are. the dimensions of the akin, before noticed, and commn- 
nic-sted, we believe, by Mr. H o d p n .  Total llmgthof the a n i d  6w teet eight 
inch- ; of the head ten inches ; of the ean four inch= d 'a half; of the 
body four feet two inches ; length of the neck one foot nine inches ; of the fore-leg 
one foot eight inches ; of the hind-leg one foot eight inches d a hnlf ; of the tail 
eight inches ; circumference of the head one foot eight inches and a hdf. 

I t  appears, from the informuion of friends, that the tenn q h l  horn, which w u  
at 6rnt assigned to it, refem to the annuli, which u e  ohle te ,  excepting in front 5 
and from the 6gure shewn ue, we ue indined to coneider a horn in the collection 
of Mr. Parkinson, aUached to a part of the frontal, and formerly belolying to ttn 
h e r i a n  Muy~trn, an of this species. It h about twenipaevm inches long, 
rnmnmd upon the c u m  ; black, Jender, very nlightly lymted, padbd with the 
face, bending ontaards towuda the middle, and the tips turned forwards ; muted 
with twenty-one annuli, moat prominent in front, dated between, and with .bout 
five inahes of the snmmit smooth. I t  h mated on the creat of the frontrh, md 
may have bem the horn which i n d a d  Mr. Pennant to de$tribe hi cinenom 
Antelope, or Ekohqw of Schreber, a having the p i n @  turned forward. We 
kd placed it in the group of %r, with the rnrmhe that thk referred to K* 
in our original atalogne. There in, however, a slight diEemx% the pleknt 
having a u d  l a t d  bend, which we hear d m  not exist in that of the C k .  .If, 
therefore, it doer not belong to the Bh6t rpeck, it in a fragment of one u yet 
mdtwnhd. 

I V - & d i m  of the water of Hot 8prings on t h  Arra- 
cwd : jknn specimens preserved is the ~udeu,; of the Asiatic 

8mOCI"ty. By J. PrinSep, Esg. F. R. S., See. Ph. CI. As. Soc. 
[Read at Meeting of tbe Physical A s i c  So-, 27th Oe+ 1830.1 

No. 1. Bottle labelled " Prom tbe hot water fountrin in Tavoy, 1825." 
The @6c gravity of this specimen wan 1001,7 U 86O,6. 
T-ed with acehte of silver i t  yielded no muriatic precipitate, but a q m d  

b m  shde, mdicative of the pmme of a little ~lphumtted hydrogen. 
Ni- of baytea and o d t e  of ammonia, g8re copious & p i t a ,  shening & 

w p d  w i n t  to ba rnlphue of lime. 
NO. 2. " Prom the Lankyen hot well in Taroy." 2 bottles. Sulphweotu M, 

d c  gravity 1002,3 and 1002,4, very dight trum of rn&. 
On boiling down 1000 gn. of thir rrtar, Party rpbhr  cryat& of sldphote of 

line rers depodted, which weighed, on colbcth,  2,O gn. to which 0,4 of earthy 
pnuptdhm sediment mmt be dded : thir utt, thmefme, foranr the prineippl .ad 
shoa t  role ingisdieat of the T.my hot n p r i q .  

No. 3. " Rom tba S W  hot fooDtJn in Msrhbaa." 
The 6mt bottle h.d a rpeei& gnvity of 1000.8 u M0,6. 
T h e a e o n d h  1000,8. 
They both rboW slight trrca 6f dphur ic  .eid md of h e ,  8nd nooc of mu- 

riatea. 



No. 4. " From the p&i@iog r id i t  at N@ . . 
Tbe rpcdtic gncrity, at the name temperature, ru 1000,7. 

- Raar of snlphnrie acid and l i i  
The lor @fie gravity of the two hat spedmens nnQrrd it mintmating to a. 

~ t i e m m o r e t n d e t a i l :  indeed, thepmdingdtinall~fthemaeemrthe~~ 
~ e l y ,  dplphUs of lime i and tbep ~~ in quality the watw from the 
br aping on the. A h  river, in the Teanamerim province+ of which Mr. P i d d i w  
h~ UI elaborate malyrm. m e  praent s~edm- had ban w long in bottle, 
(kt ir ru nwhm to examine their gaaemm contmta I would beg to nmerk on &. Rbdhyon's aaalpab, that the d p b  of lime being couaidembly m l ~ ~ b l e  in 
water, the proportion of that d t  may probably bare b&n greater, including mmt 
d*b.r ken aetdodoan ~lplphatcof magnenh: the rwne remuk applieato 
tbe qmrabn of the CUM of lime. 

While oa the mbjcct of hot r p h p ,  I hLe the opportunity of recording rome 
~ r m d e i n t h e y e a r 1 8 2 7 ,  u p o n ~ a a t t o m e f r o m  o t h v m o f  
hvriL 
Na 5. From the hot welb in the ~ahadeo hilt, w Hoshungabad, caned by tbs 

Ldha of tbe place Unh- Snmaar'' R. bo#hr rue Blled on tba rpot 
Doaor Spilahuy, who aummpmied them with tbe following maarks :- 

Qn for any medicid purpoaea ; dthough rame ac ted  with itch and orhsr 
awmm dieorden, rem obeensd am- the b.therr : I muld not lanr tb.t 

of either of the w e b  wan n d  hr drinliag. 
Tbs hat of the e ~ e m  well is hardly low e n o w  to &it the hand. A b p  

hdd ova the nerbrn nil ma immdhtdy edqphbcd, proving a eonrtrst dis- 
amgqpmt ofarbwic acid gUhss 
B& of thae mpacinwm had a d of mlphur ; they emitted bubbla of arb& 

. r b s n b o i l c d ; t b e i r ~ g r ; . v i ~ r u ~ n t ~ r l y t h . t o f + r ~ e r ; . s d ~  
&a p m t  (all in minute quantity) nere dphantted, mlui.tsd, a d  arbonaged 
rEdb. 

NO. a m m  a hot rpriag rt SOW, oo the knltr o( the &rtbh in tbr 
moldaya momt.iar. 
The tempercrtare, noted by Mr. E Ravamhnw, wan 136'. 
The specilk gravity asr1004,95, at 88'. Far. 
l b e  abcll& of lime, dphnr ie  acid, and iron, asr proved by their -0 

N i W  of silver produced a copioas pdplta&?, digbtly blackened; .ad 

1090 gn. cmamtrated, were tested in vain for nitric acid, by mlpharic sdd  and 
guUbaf. -The wh&n yielded 6 grab8 of common dt, addtented with a little 
aRaiine mlphmet Decompoeed by nitrate of s i l r a  it yid&d 14,8 p. d 
mmide of d h r ,  eqnident to the above 6,O of mari.te of ralr 
No. 7. ~.tcrtmmarellat~.mdqm~pored,bythedm,tobampaiorf~rthe 

d$ngofkeclo th ,  ingihg.thel .cdyeahf@*nd~*. 
The rpsdde gravity ma found to be 1001,1, at 88'. 
Oas of tbe bottka had a d of dph- by-, when i h  o p -  

- ed : the 0 t h  had nocte. 
r Sdpburie .eid. 
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of platina : had a bitter and srlina tute : cudled with nitrate of 
ailver. 

The principal hqpdkntr of tbi water were, therefore, muriate of a o d ~  and mag- 
ned., and carbonatm of lime and potuh, all in 4 quantities. 
The pecddty of the well comkta in ita having a dividing partition .aog it, 

not reaching deep into the water ; the naciws assert that the water, on one side, is 
detrimental ; and on the other, coming from a apr iq ,  bmc&'d for the 
pmmm of dying : and they pay for the privilege of dra* the latter. 

Tbe abow cursoy chemical rmm;nrt;on wan performed upon both &enq 
side by side, with the mme read&, and the only di&renca obwmmble, ru in ths 
dph&w amell of one of the heboU. I t  is poeaible, that the dphuretted hy- 
drogen may a w e  in bubbles into the ndl on one ~ide ,  and be prevented, by the par- 
tition, from extending to the other side its inhence, which vmld, doubtbi~, be mom 
or  leas injuriot~ to the dye The good quality of the water may be rttributsble to 

carbonated alkali, which may heighten the red mlow of lac in mlntion ; but in 
the . b ~ r c e  of more local information, these suppositiom are altogether gratuitous. 

V.& t b  Method of making Ice at HoogMy. 

I,, -t examion up tba river, I stopped at Hooghly, for the parpose of vinit-. 
ing the Ice FieMs. The principle of the pmcem has been well explained by the late 

was, in a little work published in Loadon, many years ago ; being marelp an 
w b g e w s  qpliation of the radiation of heat from the surface of wn-am- 
d w i q  bodier, during a clear night, when there are no clouda to intercept or red- 
-* t b t  radiation. I t  had been very generally supposed, that the wngdation - dsrr ted,  if not mxtd by erapolaCton ; becauae it waa obsemed, that the M- 

t h o  alwaym nred porous wmeIs. Many are still of that opinion ; wh& 
attribute the succea of the mannhctwa at Hooghly, to an imaSinay &,,- 

) u r ~  of .atpetre in the roil ; and others, .gPin, to the drynees of the mil, 4 to the 
s p o ~  being higher than the general level of the country, a fact pery qwh&,, =.- 
oeptanregardstheriverbaksnearerto Cahtfa .  Mr.Scott,in a h ~  to m. 
gainton, which wan published in B m t e r ' ~  J o u d ,  in 1828, har &WD, tram ex- 
,perhaib of his o m ,  that the porosity of the v d  ia a detrimeat instud of .n 
& a n t y e , s a d ~ ~ m a y b e p r o c u r e d e r e n r r o d e r a e ~ o f  oil: a n d e & -  
rpect to soil and locality, it would seem tht Hooghly & no advmtsge o v a  
h&te snrirom of Calcutta, except in being farther from the l l e ~  Then b no 
r p t ,  on this aide of Beaarea, on w h ' i  frort even appears n a t a d ~ y  in any 
but every l a q ~  town, from c h k u m  upwsrds, is supplied with ice, made in tb 

manner M at Ho~gMy, the facility of obtaising and p w  it beiw 
mr an advance into the interior. The Nuwaub of Moorsbedabad was in t& h.- 
bit of sending ice, by way of m w r ,  to the G o v e ~ r  h e r d ,  in the month of 
May, after it had m a d  to be.procurable in the h ~ a r  hen. 
b the Philospphical Tnwact iou for 1775, there is m abridged account ot tb 

Indian method of Ice-malung ' I  at AUlhabad, Matejil, and Calcutta," from a 
by Sir Robert Barker, deacniing the plan punued by an ice-maker re- 

tained by him for the supply of his own table. An tbat d d p t i o n  b probably nn- 
known to many read= of the Gk=singe, who have never seen the p m ,  and 
Ice beda st Hooghly am mmewhat differently Manged, the now my, 
p r h s p r , P a 4 a d - y  0faphceinyouriptereetbgpariodwL 
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A- a mile tknn the river, and d y  twice M Tu from the new &W, you 
rmddmly quit the dense border of tries rhich e l m  among the native houaea, and 
uri.e upon an open plain which, in the rainy season, is covered with paddy cul- 
tkdon. At a rhort dbtance from the opening, on either side of the road, are the 
fixat ice fields : the rest are all situated within a few hundred pards. '&e be& I 
anmined were on the left, or east side : they occnged abont half the space W n  
the mad and a thick range of high tms, which intercepted the beams of the rising 
w ; they consisted of four rectangnlar acavatioqtwo feet deep, and 115 feet long, 
by 25 feet wide, parallel to the road on the shorter aide. One of them, which war 
empty, appeared to have been n a n t l y  k t  ; the other three were filled with straw, 
which is put in very dry, to the depth of eighteen inches. Two of these were cover- 
ed with tittle circular round bottomed earthen pans, of 9 inches diameter, an inch and 
th- eighth^^ deep, and a quarter ef an inch thick : I give the dimeunions of one I 
maumed as that of the whole, there being very little difFerence of size : they were 
jast mch acl are commonly used in the bazar, for mnstm of grain. The pan8 were 
dl placed touching each other, in row of 150 by 32, so as to cover M much of the be& 
M poaai'ble ; hut as the Pind had been mntberly the evening before, (on the 16th 
Jmaug,) no ice was apeeted, although the sky was eloudlesq and they had co- 
v t l y  beeo suffered to remain without water. In one or two pane, however, which 
*tally contained a little, then was a slight m t  of ice at 7 A. a. of the 17th, 
.od I found the tempnatare of the dry pane only 35, tried by a very small thermo- 
meter left aome minutee in one of them, while that of the air, four or b e  feet above 
tbem, mn 52. The p a  belonging to the third bed were standii  on end, M n g  
q k s t  each other in a row on each side, ready for use. When laid out upon the stmw, 
tbcp are fed with water, by a s d l  earthen vessel, tied at the end ofa bamboo, dm!t 
14 faet long, bp which the most distant pans may be reached without stepping upon 
the bed; and on each side is a row of abont 20 large. ganzkrl, tixed in the ground, 
and kept fuL1 of water ; a span of 6 or 7 feet is left between the beds for the p p l e  
b pus freely, and to allow room for the g&, &c. 
The collection of the ice from each bed, of 4,800 pans, oecupia ten men for tWo 

bum, bcginniing at daylight. Every pan is lifted, and ita entire contenta in quick- 
ly scooped out with a small iron trowel, shaped like a sickle, into a wide mouthed 
gnmlah, which is occasionally emptied into a mat basket, whereby the water L drain- 
ed off, the ice is carried to the fvst rwervoir. This c o d  of a hole in the 
earth, from 3 to 4 feet deep, and 4 or 5 feet in diameter, limed with dry w h w  of 
Umw, and matted within and above the straw. In a very cold night 10 marmds ham 

collected from one bed of 4800 pans-my from a surface of water of about 
WH)O 8 q a a ~  feet, but mmetimw the quantity does not exceed half a mamd The 
d i n g  price on the spot is 12 Rupees per mauud. The bat freeziq month ir 
Ikmnber, and the next beat is Jan- : November is more productive than Febra- 
ary, which hsa seldom more than three or four collecting nighta ; but botb theM 
months yield very little. Perhaps a season may reckon 50 freedng nighh in tbs 
whole. 

Tho ice preserves, or ice  house^, are on the same priueiple as the reamoir above 
described, but larger. It is daily brought from the several W O ~  to the m i p a l  
dealer, a native r h o  has four large reservoirs on the right of the road, opposik to 
the work's I have dwcribed. Three of them were 12 to 15 feet in diuneter, m d  10 
feet deep, including 3 feet of r a i d  earth, and contained ktacar sir and men hun- 
~NYI mumds of ice altogether. The fourth was of much larger -% and had 

contained 1300 mamda last year, but it wan now empty. In one of the first 

three, rtJch wu not full, I QPmined the mtate of the ice : it hd been beaten dr.- 



.nd become a m l i d m g o f 6 f c e t t h i ~ k , s a t  kmdhg tbe mrttddrek,ad 
f d y a n s r e d  with *of nbw. WhenBlled, thaa ice boons ua thickly 
thatched 0% uni the Iw b taken out by a l i a e  nu#sd door. and reat down by 
water to C h f . ,  in quantities proportioned to the demand, e r e y  day, while it lut., 
which b m u l l y  till the latter end of April. Thae ia no ston kept in Cdcntta be- 
yond the daily eanmmption, and that in the horuer of the h e n h i l a a  Bemen the =- 
-oh u e  deep h d a  of two f a t  -, cornmudating with them, Iatanlly, by 
~ r m r l l h o l a b r e c d ~ ~ t h e ~ v l r t a , r h i c h b w t J l a a e d t o . a n m a l . t e , d t  
ocadodly lifted out. 

I wan informed, by the intelligent dealer to rhom the pi@ b e l q ,  that the damrnd 
forice, hcalcutt . ,hadgnstly fallen&. Afewyarsagothsnruauleforei&t 
er nine thousand mumb, U the pmcmt price of ten to tw&e R u m  J but n m  tha 
market d d  be overstocked with three or four thorrr;md. Many 6ddr Iud come- 
qnentlp ban dudone l ,  d the whola mpply of lart muon, not reckoned ao 
anprodactive ow, wan only 2100 ma* Thas rtmliaed but fire rstr of worlv 
in cddty, bdooging to the difikent particq viz. 4 bedo dready described ; 3 umi- 
kr ditto, on the oppaib  ride of the mad ; 7 ditto further on ; 6 ditto ditto ; 
and 6 ditto, abont 200 yards distant, on the right of the r04 the prop- of 8 

medial gentlunm,who b d t  a qove brick ice houe,coeted with a thick mound 
o f a r t h o n e v e r y ~ p m t e c t e d f r o m t h e e u n r b o r e b y  anelevatedthatchmkl 
oves it, like ao nmb* I did not vbit hh mrkr ; but I wan told thst hh iw 
pundr were Lid oat like the mt, d of the rune diwnaiom. 

The lnxruy of ice doa not aLt, I klieve, any where on the other ride of India ; 
althongh in GnrzMt ErOlt k often upon tbe ground, and the nightr are rn&i- 
sntly clear and ooM to prod- it by the Ben& procecla In many p m  of tbe Dec- 
L.n, notwithading ths high trmpastan of the day in the winter months, when I 
wan at Poonah mmed yan .go, in the month of December, I waa muprired at the 
inMe c o w  of the night., (colder th.n in Calcutta ;) after a hot day in which the 
Thewom* had riaen nometimen aa hiih an 82: the u a d  rrsge of the &moon 
Q th.L rr##th being 76 to 80°. No dew, however, wan perceptible upon the grass at 
runrlre, nor did it ever frieze. One night I pkced my rmaU thermometer upon. 
little cotton, in a bollow of the g r a d  favourable for uninterrupted radiation to the 
rky : the cotton waa ssturated with water in the morning, and the ma- stood at 
38; the tempemhue of the ur. aawdmd by panning the instrnmcnt through 
it, being then 46. I bare no doubt, thentore, that congelation might haw k 0b- 
tained upon the snrface of laqe be& of straw or maim stake, conridering the grat 
d- of the atmasphm, d c h  dwsys p m d a  upon that elevated pl.in, by 
w h  meam the influence of the gmund hest, c o r n m a n i d  by the wet cotton in 
eqmbrnt, should be intercepted. Mr. Scott, indeed, states, that be did not 
in making ice whm the temperrtan of the .ir exceeded 41, dthongh Sir H u m p W  
Davy suppaas it may be obtioed under rn temperrtnn of 50. The l.tta opinion 
a p p e ~  to be confirmed by my o h a t i o n s  at Hooghly, nhere the h y g m m h  
state of the atmosphere is much l a s  favourable than at Poonah. Q. 

VI-Ranarks on Dr. Paris's Philosophy in *-'I 

- To the Editor of Qlembgs in Seimcc 
Sin; 

YOU remarks, in the G&-*, jnst mxipea, on t b  aqecial d t p  de=lod- 
ing aIl " d& and mbbiah" from m r h  &s&pd, either by chap- or by a m -  
tivc style or decoration, for the extauion of rrm5hl hodedge antong - - 



o i p q b t o r b a a r  hhuldtbwtobam repnbii or inacawiihaveindnesd me to 
rrba to rwe aota from the work above nand, which hss been d b u t e d  to, and 
ammh i n t end  eridarcc bdimhg the facetioua author of the Enmy on wit. 

TbsmbjedaoftheneaorariU .pputrivialtooomeofyourredem; and,bat 
for tbcir d r ' 8  ceiebritg, I muld not hve ventured to obtrude them on your a t  
tatioo : they sn, in atQnrl form, nothiry mom dignified than peg-top and trund- 
ling hoop, though capable of yiekhg much euphonour controveray. Dr. Pub h 
mrpolvi for dl that follom between br8ckam. 
Tlc Hoop. ah rolling on without m y  dimposition to f d  is oning to tbe -- 

Zorce, which dm it a motion in the dimetion of a t.ogent to the circle, and 
m m x p d y  overcoma the force of gt~vity,"-m in the instance of the glars full 
af rrter being whirled round the hud without rpdling. The acuity in making it 
p &might forarnL i ocumkmd by tha impomibility of giving it each time a stmight 
6omsrd Mor, dded to hqditia in the ground and hoop. VoL I. p. 231.1 Th. 
+she mk .bore quoted ue pme wUage. The hoop morer, l i i  any other pro- 
jectik, n l w g  n i b  impettu continnee superior to ita gravitation ; the only pea-  
lhritkr in ib mode of p q r d u a  being d o n e d  by i b  frietton on the ground, 
nd a m q n e n t  rolling motion 
Zk Top. [ Ib  erect position, when in rotatory motion, is " owing to tbe ecntri- 

fugd force" " You have nlredy leuned, from the action of the ding, that a body 
EIlrPoC move in a circulu path without making m effort to fly o f  in a right line 
from the centre; ro tb.t if a body be d x e d  to a ntring, m d  whirled round by tb 
kand, it dl stretch it, and in a grrrrtcr degree according an the circular motion u 

wid The top, b, b h g  in motion, dl i b  putr tend to recede from tbe 
&.ad witb greater bra the mom rqidiy it m o l m  : henee it folkma that tber 
m m m e r o  ~yporanactinginadhctionpapendicalartothe~; b a  
m w m d l 8 @ ,  ~ d a n  tbCjrpsldlroundwithrrpidityby tbe &II, tk 
&rnIutbe,tht (a)  thetopminequilibdoon ibpointof mpport,oroa tk 
trsmi~oftbeuiranwhichittarnn 
[" It bevident tha2 the top, in rising from oa oblique to a vatted paition, m d  

hrr ib centre of gravity raid." Thh wm nor d o n e d  by tk mt&agal force : 
" it a t i n l y  depended npon the form of the extremity of &he peg, .nd not upon any 
simple dect connected with the rotatoy or ceneitugsl forw of the top. I will M 
~ y o u , t b . t n e n t h e p e g t o t e r m i ~ t e i n a ~  
point, the top M c r  c d  nk iteelf. Let A B C 
b e a t o p r p ~ i n a n o b l q ~ p O r i t i o n , h . ~ t h c  
clld of the peg on which it spina brought @o a hw 
point. I t  will continue to spin in the direction in 
which it reaches the ground, without the l w t  ten- 
droeg to rine into a more vertical poritlon ; and i t  

a'@ 

h by ita rotatory or centrifugd force, that it h kcpt 
__I" 

- .- 
& this original wi t ion : for if we conceive the c * ' 
top divided into hm equal parts, A .ad B, by the line . 
X C, uni snppow, that at mp moment dming i b  rpinnin(l, the coaaedioa be- 
tbae hm p,uh vae suddenly dhmlved, then would the part A By oawith the gins 
force inthedirection a , d t h e p u t B  dthmequdforceinthedireetion b;rh i i s t ,  
M r e ,  these two parts remain connected together, dming the spinning of the top, 
these two equal and opposite forces A and B will balance each other, and the top 

e0(1tinw to rptn on original &. Haviw now shewn that the rot.- a 
ocntrifagd force can never make the top riae from an oblique to a verticd position, 
I l b J l p m c a d t o e x p I . i n t b s t r u e c c r a s e o f ~ ~ ;  .ndItrartyoani l lbe~  



tisfidthat it dependr upoathe bluntnacl of the point 
Let A B C be a top q b d n g  in an oblique podtion, 
m i - t i n g  in a very ahort point, with a hembpbe- 
r i e ~  &odder, P M. I t  is evident, th3, in thh a, 
thetop wil l  not spinnpon o,tbeendofthetraeudr 

, ;p 
X 4 bnt upon P, rr point 'in the circle P M, to which 
& floor I P is a taqpnL h t a d ,  thenforq of - IF 

upon a 6xed and ~~ point, the top 
round upon the small ckcle P M, on itr 

p T 
0 

blantpoint, with very c o ~ d e r a b k  friction, the form 
ofwhichmay bempreamtedbya l i o c O P a t e b t  8ng1entothetloorIFy.ndto 
tbs spherical e d  of the p Q  of thc Dp : now it U tbe action of thir for&, by its 
pramre on one ride of the blunt point of the top, which cansea it to rise in a rer- 
tiul dirsction (6). P d u a  tbe line 0 P till it  meet^ the axh C ; from the point 
CdrrntbelineCTperpend*totheudsaX,~dTO@cltoit; andthen, 
by a rerolution of f-, the line T C will repmemt that part of the Metion which 
paresatright .nglestothe.xb,~~gmduaUy to raiaeitinaverticdpositlo~~ 
in wbich opention the circle P M g m d d y  diminishes by the approach of the point 
P to a M the ash becanam mom p e e & ,  and vanbhsll when the point P coin- 

it rill amthue to r iup  without much friction or any other disturbing fonx, 
anti1 i h  rotatoy motion f.ils, and i& side h brought to the earth by the fora of 
@ty. I. 2661. 

YTbe gydcm," oreh.cakrexcw~sion "ofthetop,depand~~rrpon u a c t l y ~  
rrra principled an the p-ion of the equinoxes ;I--rol. i. p 273, [dz., an nu- 
eqoJ at t rd ive  fome exerted upon the revolving mam. In the one are, thin ia 
]ucnmtouisafromthe.ctionoftha annradmoonontheexasrof mattcrabout 
tbu equatorial regiom of the cuth ; in the other from the partr of the toy b e i i  nn- 
e q d y  a 6 W  by gravity, rhi it in spinning in an inched or oblique position 
(4. To thore pJ&mphn wh*h.Pe m m  to rmd the predent work, if 
thae be any d, and are h b y  lndined to purew the inmatigation of a subj& 
which h.s hitkrto acited f u  too littb .ttention, we bell to submit the following 
mauuks: 

gg If a top could be made to m h  on a point without friction, and in a vsmum, 
hr th awe of its velocity being infkrite, i t  wmld eoatinoe b nvol~e for ever, in the 
urns podtion, withoat d o n .  If the velocity wen finite, it wodd for eva re- 
main unchanged in @lion, in the event of the emtre of gravit7 being dinetly wer 
the p i n t  of rotstion. In any o tha  position (sopposing ita velocity rery great, tboogb 
not hibite) tben would uisc a continued uniform p t i o n .  ; the line which patwed 
through the point of rotdon, and the centre of gravity, .Imp making the sum 
angle with the horizon, or & i i  the same circle round the senith. But 
in dl uti6cii expebeu& the ci- an very remarlably charyal ; if 
hhd the centre of gravity hrrppet~~ to be situated perpendicularly over the point of 
mbtian, the top wil i  continue quite steady, or M it b termed, till nearly 
tb whole. of it8 velocity b expended. In any other podtion the top begh 
to gyrate, bat mbing at dl tiom on the outside of its php iu l  point of 
gyration, the top is uniformly impelled inrPrds, and thb (when the wlodty 

.nd tbe point b m d )  .eh with a fola safgeient for Fpl.gtag the top 
to- its genkgnt or rlmphg point ; bnt when the velocity h much diminirbsd, - 

1 
~ p o a r ~ m e s f c e b l e , t h e g y n t l o o r i n a e r v e i n ~ , r r r d t b e t o p d ~  
hlk"] mL iiL gp 167-4 



Nota on the labow paBm@u. 
fk) YOU 0bserre tbe ~cyldhrr which OCCUnl here. In OOlIMfpllm of hi. 

w ' w  rr link in the chain of his argument, the Author in led to the faLM conelu- 
a b ,  that a top r k q k g  upon a plane inclined to the horizon wil l  have i h  a& 
of mt.rion perpendicular, not to the horizon, but to the inclined p h  (g 
To mait hm theory, the author here converts friction into imgalre, porn 
riich are wboUy dt.imibr. Mution, in thin case, would act only by retarding 
motion of the top, and masing it to gyrate na explained by Dr. b o a  (ree G b  
M, uoL i p. 368). I t  is true, that thin friction may, horn hegnhities in the b 
m h p W  shonlder of the top, uul of the nurface on which it revolm, md from ths 
dmtkity of both bodies, be eeeomprnied by a bounding motion of tbs top ; but a 
.erg plmomemn in fatd to Dr. Paris's theory; according to which, there bound, 
ought to mist in a slight depression of the lo- end of the axb of rotati- .nd 
mihg of the other, this alight revolution being performed r o d  an wq 
ariBe of motion, p l d  between the tangentid portion of the shoulder cmd * 
brer end of the & of rotation. Now it ia remarkable, that the d p h m  
~ b ~ r e r ~ o f ~ ; e o n s ~ i n a ~ 0 f t h a l o ~ e n d o f t h e ~ o f 1 o t . -  
t b  d & p d o n  of the upper ; and for thin very obviom rtsron, thrt the top*. 
ana of inertia is placed between the shoulder, and mot the lower end of the arir, 
but tbe upper. Dr. Park Iw overlooked the position of the top'a eentn of iaerti., 
ad .~oordingb mbtatd the consequence of an impulse applied to the .honlder q 
tbc peg, baiden making the h a b l e  supposition, that friction ia imp* : rsd 
Lk theory, like Dr. Amott's, b disproved by the fact, th t  rr top may rkcp p c r p d -  
e d d y  to the Wmr, on a plane inrlbKd to the horizon, in which aititP.tion it would, , 
mcodng to them? aathorr, of n&ty or tkrp in rr ponition p e q d h h  
tu the nid p h  (3 As Dr. Paria not-favored tbe world with the eetrib of the 

from which he t nca  an analogy between the precession of the equinaxsr 
dtbegymtbna ofatop,Ieaa onlystate,thatit binviaibleto me,.rdth.tDr. 
Irc.Olt.r e q b a t b n  u qaitc -. 

Of tbe last pangraph above &bed, rome m n c l d m a  are not dcdadMs from 
rh.t prccsded ; part is unintelligible, andrltogetber it h.s the air of rr clPds trmk- 
h f m m t h s F n n c h .  I r h U q n i t  t h i a a u b j e c t w i t h ~ , ~ t b e x p k a r t i o n  
which I attempted in the 1st TL of the Qkm'xgr, p. 368, u probably original, andas 
Dr.pui .uys,  thJtbucmbjed b.r b e c n u d d y n e g h k d ,  t h a t t h e d 8 p d d ,  
whj& .ppsua tilere, ia a mtprint for OpirJ, 
T& -.-It atruck me, on lookiq o m  ths above mrk, tkat an e s d k n t  il- 

lprtrrtioaofthe psDdulllmmighthrvebem dmmfrom r h e ~ l r i t h r h i c h r r  
m a t a d i n g i n  a s w i n g u n e x b d i t a  emmhmatpkmmuu,byawqingtb 
PPPQ part of hir body forwar& wbea he m at the forward limit of tbe 0y-r 
ad. brclrratdr when at the bekwud limit ; t h e b y  forcibly c w y h g  the -tre of 

vdllriior beyond thepoiut which i t  vodd ham attained, if the peraon had nrmrined 
l r r i r q . I d ~ ~ t k e l i m i h o f d ~ b y t b s i r n p e b m t B m . o 9 u & e d .  

1 I u v e r o d D r . L u d o d r  t r e a t b e o n M ~ i a h i r C ~ ; ~ m h r  
r I a a j d g e , i t i a r r  mmct, thoq~h.from ialimih, -yrrrli%lt 

&e ~ n t h o r  oommitrsd, while for 8 6r;llrili.r i b Q d o n  of 
c r p m r i o n b y l @ , - a t b i n g w h k h ~ n ~ t d ~ f ~ P s d  A t p ! U h e r t r & , ~ m i e -  
m d t h h k i p d ,  t b . L " i a ~ ~ ~ m * B e a h ~ b * P a r e L . ~ ~ a r f i l l d ,  
t b c ~ m p l ~ p , d t h e & i n d b W & d , ' s  ~ ~ t l y l l l ~ m t b t t h i ~  
i r d j a o o ~ o f  t h e n k u t i o n o f t b ~ ~ t u b t m , m d t b e ~  
~ w i t h w h i c h t b e b l o o d t k a ~ t h s s ~  

Tloc-mayappear hypemifiul; butinwortr  ased9Jddrad 
w t b s m r # d e r * t b s  ~MIICtiO~~fprsrt~lunqitbrerronrble 



absolute s e e u r q ,  am far as the p-t a t e  of 8 and aron of 
this kind, though obvioioas to thorn who have &ended to the mbject, w apt 
to cling with mischievous tenacity to the mi& of thae to whom it b new. 
The podon of the volume contributed by Cap* Kater, relate to the kkecs 
m d  pendulnm only, and, M might have been expected, b @isfactory in execution, 
and disproportionate in extent. The Procrustean rule of muinp dl the volumes 
of nearly equal thickness is, indeed, a radical defect of this Cyelopmdia ; thc wide 
subject of Mechanics, and the comparatively narrow one of the P r o c ~  of Fer- 
mentation' being compressed and expanded into equal hub. I t  ia, however, ra- 
tisfactory to observe, from his letter in the 15- of the 16th July, rhst the d t o r  
has abandoned the restrictions which he had originally i m p d  on hir eon&baton, 
and allowed them " as much space as they may think deeirable for their m e v e  
subjects :" in fatan editions, therefore, tbe defieiancia of m e  b m h a  of the work 
an be remedied. 

Are the meteorological and phyaio-geographical departmenb of the reventh tdi- 
tion of the Encycloplsdis Britanica committed to the cu~donr and modam of rha 
.Professor who;in the Supplement, pohned at ita rpring the &ream of ~no;led&& 
which hundreQ wil l  apply, by mbtituting, for (dl that b expected in meb a work) 

dear and impartjal statement of the principal meteorological facts and opiniom, 
hm own m d e  notions M the ~ I I  of dl t h ~ t  in known or thought of the matter ? 
Any of yow readen, who are p o s w d  of thme and similar pnblications, aoald nn- 
der no 4 rervia to lovm of sekna, by occaaioml notiacr of their p m  .nd 
cdicimw on thek contenb ; M it too o h  happens in thb ooantrg, rhst ur Ency- 
dopmdia in the only -ible mura of information on mnbjeetr which merpeeted- 
ly q u i r e  in-, and the scnvacy md comprehenrirmer of mch a work ir of 
prop0160IL.1 importance to its pommmr. 

D. B. 

VIE.-Analytical Ex-nution of a Mineral Water jiom t h  A t h  
Hius, T ~ s ~ n a  P&nce. By H. Piddington, Elq. 

Wad before the Physical Clw A a i i  Society.] 

lhir artar ms fom* by W. Bruce, Eoq. ; the bottle acu thar hbdled :- 
'' A t h  river, province of T-rhn ; water trom the Hot Springs, rising in the 

Atlua hills, Wed about four miles from the hot of them, in the middle of a grove 
of c o e o ~ n t  m, completely mrrounded with thick j@e, md a m k  and a h.lf 
from the banks of the river : the rater so hot the hand could not bear it." 

W. BRUCE. . 
6rtan8kaior. 

1. Thecorkdtbebottleacu nota vcrygoodcme,but h a c u  w e l l d ; t b f r  
cimumutuce will be mbaequently alluded to. 

2. The ratrr was perfectly limpid, md d v e d  mute min~lte babbb d gu ; i c  
smell and hste were p e d i u ,  they might be termed b i i i n w r  witb a alight p- 
triditg, rsther than r u l p h m  j the rmell rhongly resembled that of m o ~ t  de- 
cayed cheese. The mwt tag c d d  not &ket o truce of ndphnrettd w 
irogaa : a dight .ediment M btan dsposited. 

Ably executed by Mr. Donona ; though mqairimg illastmtios frw few rod 
. eutr, to wbicb the UUJ and expearire rignetto title ppcr might, throughout the ~m)r ,  
be PdvantlgeoPrly r c r i 8 c e d  



3. Tle ~ ~ ~ m p . p e r , b u t d i d B l b t . f c c t ~ d t a r m g i s a r d  
gIL ; thb 4 however, gwe a very raoribk precipitate when lime mtar w u  dded, 
rinthenhmble.mlyl*oftheBath wataa,byMr.PMUipm. 

4. im rpseidc pavitp st tbe temp. of W, wan 1003. 

Teat#.-Fw gau g a u d  

Tbe of fire carbonic wid wan u a m h e d  by w t m ~  
Ihd wate ; aa!tate of lead ; mlnbl: prsdpitate. 

L *henceof  m ) . % n S b y c o q = h g t h  predplt.tcf~nocdhtarotFltlmoP 
pmto-dpbotc of iron, witb t a i n - w e ,  M e d  water, md th6 m h m l  w e  ; d 
tbac, the r;.tu afhded, by far, the a d l e s t  quantity of oxygen to tbe pre. - 

3. Prom tbe want of a mercurial pneumatic appuntrra, the rr.miruttm for nl- 
ega wan n m s d y  omitted. 

4 Th of aa$huretted hydrogen m m  uarbiacd by wlutbn of amtata 
dkd; d v a f o i l ;  mercury; amenioruacid; nitrateofsilver. 

- Di of m q p e h  by arbonate of unmonia ; ud pbaphoric acid, after 
psipitate of the lime. - Ditto of iron by ti- of galla and h e  water; m other t a t  would 
showanytraceofit, bu t th i a rumoa t  dhinct. - Tbc.benadpo~ebymarkteofpltio.ddedtaarrrmb.tcdrd&n. 

lrcidr ~ p n r e r r c o f ~ ~ l p h w k . c i d  bymwia&ofbupk  - Th of muriatic acid by nitrate of ailver. - Ditto of nitric acid by phtina foil, with m d c  acid added to the can= 
centm!ed mlution. - Ditto tmce of presence of combined carbonic acid by nitrate of silver after 
u p h i o n  of the free acid ; giving a mluble precipitate, but in acceding 
minute quantity- * .&ition of & om4oned no tnrbiity, hence no bituminous matter was 

bddinaohtionby.n.1Lli. 
~StdyZ 

~h qrutity ofarbonieacidg.sarsedut& by-8 mlutionof.cat.te 
d- till m futber pre~ipit.b &odd, a d  d m  tb dry p d p i t a t e  im 

nitric .dd, which dissolved the eubonate, and I& t& arulplute of led M- 

u; rbqrpntity ofganbeinginferrsd, by tbcequident a d e  f* tbeaubo- 
~ t . d - f o n a e d :  in tbe.bsooQofany,er at modvery minute pmtiQPr of 

&dies, (incompatible in m y  quantity with the marirte of magnt&,) 
4 + operating without a mercurial pmmmath appuatus, thi. ir, perh.p, the 

n - n r d b o d .  
d &ruts of lead were thm obtained hom 8 oonca ef the rrta, , 

M-0,398, bywcigAtof arbonicdd, s r e s q d t o 0 , 8 6 6 ~ ~  

i f  'dine rmrtter, .. l0$2 
a of taas wera mlubIs in alcohol (of 820,) be& pure mlvLb of mug- 



C.m W m  dable in warm dWhd water, . . 2.04 - 
leavimg iorolob14 .. 6.98 

D. From which dilub nitric acid8 ; dimolved cub. of lime. .. 0,30 - 
E. hvhg the d u r n  mlphtc  of I*, . . 6,68 - 
F. Tbe aqaeom mlntion (C.) weighing 2,04 p i n e ,  gave no tmce of c&maU~ 

or mariatcr ; the sulpharic acid wan precipitated by ace- of buyt., and the nug- 
wria by c d m u t e  of ammonia and phwpric acid; the exemination for alumina 
ru inadvertently omitted. 

Prom the fomgohg produrn of 8 oz. a wine pint of the water may be mtimrted 
toamtsb 

G.racw; arbonicdgu, 1,712 cab. i n k  - 
Qnilu. 

(kliosi r n u r i a t e ~ f ~ l ,  3,w 
protoride of iron, trace, 
cdmute of lime. & a  
eulphtc of lime, 13,36 
mlplute of mqpe& (ad alumina ?) 4.08 

Total 21.04 

Tic &&eat WM collected, by d i n g  the bottle with dintilled water; it m W i  
rrrg h l y  ; tbe quantity WM incomidemble ; the colonr light grey; UKI it dhered, 
rtth gmt tamcity, to the g l m  in which it WM dried. 

Fhdod in a g h  tube, and to the heat of a lamp, finally urged a lit& 
with the blowpipe ; it blackened immediately : a highly fetid and nicheuing o d m  
ms evolved, and a yell~aish oily-looking fluid deposited on the riden of the tube, 
above which were M n e t  of sulphur ; litmas prpcr, and silver foil were in: 
h t l y  din~~lo.coloand, uul water being added, gave a precipitate with acetate of b.- 

; the residuum wan a light fibroue carbon. 
Sulphur rra then evidently prment .in the nediment, and probably petroleum ; 

tor when a minute portion of nulphur WM mixed with the wmmon petrdeum of the 
baav, (curb oil,) and mbjected to the ume prooess, the name phrcnomeaa, and par- 
timlarly the evolation of the f ~ t j d  p~, which, &om its decting the stomach, -- 
not be mistaken, wen? produced. 

Prom the imperfsction of the cork, it is anartain whether the sulphur wm &? 
weh.ofally stupended in the water, or dep i t ed  by the decompition of solphant-. 
t c d h y ~ , o r ~ n r l l y p ~ t i n i t ; ~ b h o w n t o t d r e p l a c e i n m m e ~ ~  
h p e ;  it may, thetefon?, much more probsblp ha* occurred here at a mu&-wer  
tempemtun, and with 8 frupwiter intenuity of light ; but it M questionable, w e  
it would have been no completely cflectal, M to kave no trux of gueour imp-- 
tion in the water. 

L f m o n o f t h e ~ c a n b e p m r e d ,  I8~beheppptoavJ1!n@foiittocor- 
rect tbe uncmhhty; for the peculiar state in which the iron exinbin it, which k 
hitherb only known of the Bath watere, pro& to render the n p h p  one day of 
high importance, in a medical point of view. 

i 9th Jammy, 1828. 

I 8 Warm.water would tske up n certain patbsr of solution of lime. 
* Acetic acid r h d d  lare  boen wd hero. 



vmcSuggdons for t b  Improvument of l)lri&giCat C&- 
rdr, b g ~ a l ,  d t h e  of the Asiatic Son'dy, in pwticula*. 
I& J. Prinmp, Esq. t? R. 8. Secy. Phya C h  ds. Soc. 

Nthough it nup sesm a very rimple task to amnge a cabinet of gdogkd or 
b&dqe&wm in glsg clws or drawem,m~topreaanthem,mdrender 

tbem acmd'ble to inapedon, still there m room for the exercise of sama little 
jdpent, inwcombiithequalitiesof~nchr receptacle, M toadaptittorper- 
hdar loality or climate, and to the clam of a t o r s  who will most fieqnently be 
imiDsd to I 8  iapectioa Before, thuefom, offering a recommendation to the Phpi- 
cd C h a  to incur the expenne of m- up a ret of ~ K S ,  without which it 
i rdee to attunpt a n y ~ e n t o f t b e n a m e m l l s s t o r a o f I n d i u r  - 
a harkd . t & m i n ~ a s b o x r s , o r ~ o n t b e R o o r o f  tbdrmlummr, 
1 l d ~ l e c l ~ e t o m b m i t t o t h e i r d ~ t h e ~ m r h i c h I . r ~ m q n ~ -  
darq in an I n d h  cabinet. 

1rtb.-Wdh regnrd to the C a b k t  i&# 
It dnmld be open to impection, .Id not to touch : the sp&imens ohould be= near 

I a  &e eye n pogl'b4 m an to admit even of examination with a micnmeopq without 
m w d  from their frames :--they &odd receive a full body of light on them ;-4 
Ibc hmpedor sbould view them without being in a constrained patnrs. 

Nor d of tb& anda may be .tt.iaed, by arranging the miner& on rhslveanau- 
ly a d by doors, m that the specimem rh.ll .bolubiy touch the 
II# n d  pbuhg the a b h ,  wbere it m y  be podble, r k d n g  out at right at434 
a d  in juxtapoeition to 8 window. 
hdirn ue, from necaaity, a good deal darkened, to Lap out the bat, 

a d  rL.t little light ir dmitted, gmerally c o w  by resection fnrm the tanaced 
gmmd of a veranda : this thrown into complete obacnrity any objects lying 
-tdy upon tablea away from the whd~ms, and the comtrdned .#itade of 

o m ,  with d n i n g  qa, to behold them, renderr it quite a labour to un- 
&@ke the h p e u h  of a colkcth~ The vertical abikt, on the contrary, 
psam tbe h.d em%, and odas  quite a grarifiation to the q*ht, d o y e d  
by p i n  or f d g m  I t  ohodd have a height of not more than 6 or a f e e t r n d  
~s&aklbeno lhehabe lowZfee t9 ipcbe~fromtbe  ground:--two or tiuse 
kuimatal drawem below may, however, be c o d e n t l y  introduoed, for the 

-I-- WUh r a p e d  to the Spcehrurr. 
It lboald be a maxim to convey am mtrch infonuation an p o d 1 4  on the spot, 

ritb.r rrdBaaa to boob or atlog- :--bat again, the spec- abonld not be 
hidden by p.pcr bheb.-Tbese objem may be .#.Ined, by m e d y  sttaehi~g 8 

d -bed tietst to the specimen, (for ref-, when v,) kid methg 
hth tbe ruw, cornpaition, bcdity, a d  donor's name, of each minea, upon 8 

tablet of paper, placed upright it : from tbe vertical p i t i on ,  the light will 
hn rppoll & 4 it not be liable to be readered illesibb by a eort 
dht ,  r ismgmonthehteofticketahobntdyplsad. 

hotber nuxim &o~,I bq to dLeud, at once, from the rckctcd cabinet of the ru- 
rrr. all bplkatu from t h ~  U t y ,  &ou& p m t e d  by diaerent donon ;- 
d qpk, to the acawdtq to their hahibtr only, and not n 
tb 8epuate w a w h r b ~  of iodiridrul., (the dooor'r nune being always i d b e d  
r .ban m). fl& p & g h l  illutntion of India into a m- 
r o v b b d ~ t ~ o ~ ~ ~ m ~ . o ~ M o b L b o ~ ~ t o t h e t u r r t D ~  



2$ 010 tho !hi2 in which the @ i n c h  thrivu. [JAN. 

A application of q t u u  may be introduced, by clmifyb# the pogqphi- 
d l d t i a  in ene direction, ond the minml apeciea at  right m g l a  t h e m ,  on the 
MVCL Thm, mppoebg one u b i i  to eomppnbcnd the Hhmdayan eoIlection, 
.brig the top rbellnhould appear the name. of the p l . c e s , k  the Weat to the b a t  ; 
dib tb dmawhg rhelvw ander them, l o u l d  be unnged, succdnly, Gn- 
nitq S w  theorderin ~hiehthey~thGm%?dp~af~UUdOU 
-&om thesummi@ of the mountain8 to the p b  on the Swth. Of 
c o r m c , d  an mmngmwat could not bemadcpwfectlytoreprementfacta;but 
it would greatly r*rr the h s g b d o n  rad the mano y is thr pmui t  of geoled 
WY. 
A d i  upable of holw 360 p i m u m  open to view, and an many more in 

tbe d r a m  oonsbwtd on tbe principka above advocated, is liubmitted this mniq 
for the inspsction of tbe Phydal C k  

fX.-th the Soil in which the Cinchona thrjtm. By H. pid&trgtoa, 4. 
CReadbafoltthePhykd ~ o f t b e ~ c  Society.] 

In martuing a collection of m i d  fiPm P m ,  which had bsan mmt to oar rob 

&y V i ~ P r d d e n t ,  I found the f'Uowiug kbsl to one of the 
No. 76. Pridm que se encruubn en Ian margena de G d b a ,  fhm & 8n. 

C W b d ,  legna y medk de N i S., de dkur ooariderabla h fold. del Orts no 
'tiem un solo ubol de b i n 8  y k opuesta &a cnbeirts : 14 orL rn ab eLw & 
pridn que ata Cubeha con o h  del mmmo arb01 con nn apamn dc ), 1827." 

3tanrktfon 
Rock found in the ndghbourhood of Gudha, 8iem of S.n Crirtal,  8 

and a h.lt from N. to 9. and of connidedIs dtitude. Tbe We&m slope hu not 8 

single bark tree, ( C ~ C ~ O M )  and the opposite side m c o v e 4  with them. 
grorinthlrrortofruck, whichtcovsrrd Wirlltheirlavq tothe dcpthof thm 

qnutasof a yud." 
Loo* to the probability that tbL valuable tree may one day become'ur wrkla 

of cultwe, both in India and Anstrrliq perhap even in Europe, it appeamd p m  
Wle, that an .nrly& of the rock might, with propriety, occupy rp.cs in h-80- 
ciety'li recod. 

I t  proved to be, upan exmuhution, a b m p o a i n g  p u l u  dolonite, tbe ar- 
tsrior of which wan friable, while the interior wan psrfbetly COW 

106,06 - 
Reuarh. 

In a mineralogical point of visa, it m rewk.ble rb.r the -of cshnut. 
ofmagnah far d that fomtdintbae M i n h p , r r b i c h ~ p P b -  
liihed in Jarneaon but it in a atrktly phylial fact, that the c ' i  the mat 
rduable medial product of the W I s  kingdom, b found to 8o.rhL an a roil 
s o u # e r l y a m t o e r s l ) . o * P r f h l V t h t - ~ . a ( P r i o t s d r i & !  
b e a a W i ~ t u ~ x d Q d t o c b a a w h k h d r o a L b w r t j r ~ , d h k n d -  
cent economy dthr nnirarra 



l.--MXDlcAL AND ~ T S ~ C A L  SoclgTY. 

S-, 8th J;nrasr. 
b i , m , m . S ~  O r s s n , a n d M i n t o , r r e r e ~ M s m h g l o l t l u l ~ .  'nu 

thm pmacded to the election of Olsum, when the nomhtionr rnrs found 
u follows : 

-e ofMouy-+John OMt. h. ; Dr. OIOm Wdddl  : H. Mercer. - - -  
Eaq. .Id Dr.-SteruS. 

- 
o P a p r r J .  Gmrit, Dr. Wddell; H. Mercer, E.g. ; Dr. 

Stewart;*. dood,Eaq. d E .  W.% ' R.ki4rb Eaq. 
Th Preaiit  stated to the SocietJr, thrt a portrait of thru %metaw, Dr. J. 

~ d . n r , B d b e e n p a i n t e d , a n d a m o n ~ t ~ t o  hiemcmory,~*tothe  
~OftbeSoc ie ty t4Jthat~ect .  

IUJ were thea mbmit&d. A letter from the Secretary 
to hb%f%E&py the Mcdlcd of Mr. h * e t .  - r m o m ,  to 
thr Society, by the B o d  A tratiee on Wuri. a Potu, pcuemted by the A u t h ~ ,  
Dr. Carter. A letter from Dr. Hays, of Philadelphia, a c k n ~ w l e d ~  the receipt 
at tbe 1st and 2d Volama of 8he Beiety'r Tmmction), and pawenhug the 10th 
a d  11th Na. of the Amaian Jownal of the Medial Sdencrs, publiaheal s h e  
LLq. 1849. and in c o n t i n e  of tbr d a  prevhuly d e d ,  &c A letter from 
B.bO0 Bun b u l  Sar, (a Member of the Society,) accepting the office of Col- 
Icctor. 

A ~ n r r e d h m D r . R o y I e , p m  that the Society &odd undertake 
to-a w i t o f  mruai. eta contain& N*m articla 
~ a n p b y d ~ ) l r t h C N . t k o f h b ,  mthrpednrepq.oftheplanhfromwhich 
dm roset.bk mnc&ea us p q u m i - t b e  mode of prepmoq--the nunen and 6yu- 
u b e s  of the e c l e s - t h e  parta of the coun wbemce ob tement of the 
lvdial andbed to them by the%atives, and ==den= r K i  
- d h l ~ p ~ ~ t h e  actnale5cacyofthemralmd*ia,and 
tbe mnlt of their o m  axperiencc. Mr. Royle offen above one hundred qtecimem 
of med- in use in the Upper Provinces. I t  WM resolved, that Mr. Royle'r offer 
be q t e d ,  and that in'adopting his susgeation, Membem of the Society, in every + of the cotlmtry, be invited to f i r d  their d t a u c e  tow& completing the 
pmpod Cabinet, &c. 
Morbid prep.lrtions were placed on the tab4 from Dr. R. Tytler, and Dr. Mac- 

kiawn. 
A  lcrtsr M nd &om Mr. Lowther, with M account of a tbh bone armted b 

rbe caophagw of 8 y o q  man, and extracted by am h i r ion  through tlw mtqu- 
u t h r & o f t b e L e ,  whwetbepaiutof~ebonebdprotrudal. 

Aho, a c a o m d a t h  !%om Mr. BmeIl,  of qpppOI p m t e d  by tbatedbfedicd 
Bqta, oll*ptilityof -of L w  Cau~ticu pulI&%onory c o ~ t l o n . . p d  
-Otherd&amJ. 

A  are of Efpmopbbia, by Mr Ambtu~t Suqpon M t Natin 
Lirer, pm- &% A c u o f A & m d ?  

ApperbyMr. ~ , k m t b a n r e d a n d ~ b y t h e p r e o t i n g .  

%-hl~Tlc  SOCIRTY. 
C1.l of Natural Hirtory and Phynia 

ip.a*dcq, 15th J e w u y .  1831. 
Si Edward R y a ~ ,  Pddent ,  in the C+ : 

1. A  ktta rr read from Mr. G. Swinton, accompanying. 8 parcel of Miwrrl 
8padmam Bwn Am, rCedOed through Mojor Barney, the Rcudent at the Blvmess 
C o a t , h  Mr.C, l rnc  
The miner& forauded, comprixd tho folb* mst.Uh o m  r 1. I-- 

w r i c , ~ p y r i t a , m d u d g r s y ~ : %  Lw4tborg.t.lkrarleu-1 



3. Alldmony, tk he mlphant in grrinr : 4. Redgu, or dphmet of armtic ) 
and 5. M8aguae, the black q d e .  

Of earthy mined+ the following I rryrt.lid m l p h  md c u b ~ ~ ~ &  of lime, 
of &, g n h ,  gnn~te, kc., and f m l  rood, didhd. Aho, a hag of rpina rabia, 
or o c t o W  eomdum. 

But the principal o 'ect of in- ru a button of met.l, nuppopedto be PCllkc. 
A p p n w u ~ b y k - n i h ~ p ~ * p m ~ ,  d a d o u b t ,  
the exinnce of the 6rst five of the f o l l o w i u g ~ t a ,  md r e n d z t h e  pn*m 
of the remainder pmbabk. 

Plating.. .................. 45 Lcsd,.. ..................... 
Oold ,.... .................. 5 Anmi=,.. ................... 
Iridium,. .................. }, Rhodium ..................... 0 
Onmiam,. ................. - 
Iron, ...................... 10 loo 

- - 

m e  propa* giom were, of coarse, only ~ppmximations, M the mmpaaition 
wna moat complicated, and tbe quantity devoted to adpis only ten gnioa The 
W f i c  gravity of the bad WM 17,Z Then could be w doubt, thuefom, M to i h  
being an ore of Platinn; and Mr. h e  hrs the credit of the h t  d k m v q  of 
this precions metal uaory the p l d  dl& of the Avn minee'. 

2. A report on the pro@vm of the Boring experiment, WM eommunintrd by Mr. - 
Bar 

Since the Inat meeting, a further depth of thirty-oevea feet hu baa attained, 
making a total of one Inmdred and forty-nix feet from the d a c e ,  w h ' i  b k p e r  
than h a  ewer Wore bsen d e d  in operatbaa of the kind in India. Tha born h 
now in yellow mad under the clap Unfortunraly, the augur hu been broken, and 
wme delay may occur before an puuhu can be cotwhmtd to lift or pnsh it aide. 
m e  funds put at the disposll of 8 Committee lor thia object have been expen- 
but it ru hoped tlut the experiment would not be permitted to mt at thm atage, or 
indad, at all, until b l n r u x x l l  cmrns it, or inourmountable diict~lties put a peri- 
od to the exertions of the gentlemen in charge of the opendona. 
3. A paper mu read b the h e r e n d  R. Everat, on the reria of F d  Shelk 

sent awn from the ~ ~ y a n  mm+e, by h. ~ a r d  
Mr. Evercat hd been abk to detrrrrmu, by compviron witb the JhgM collec- 

tions of Mr. Tsylor and Mr. C.Mer, d by refsrenes to the n r t . n d u  mrka pm- 
m b k  here, the followbg genera : 

Of Bb& She&. Of C M d  Uduskr. 
1. Prodwtr 1. Ammonites. 
2. TenbntuL. 2. O r t h o a d t a  
3. Peeten. 3. Belemnita. 
4. Modiola 
5. hca .  

Alno Tentadinons remains of om k i d  
Four Qenera remain determined 
The in tMdng eoncla*on to which the investigation hu led wan thb: that 

" there exid, in the Hhdaya  range, rhata, ad- to the d y  r#.anduy .nd 
mndtion formations of Euroge." 

Mr. Everest, b o w e r ,  could ~t fail to wth, that hitherto m ramrim of tbe 
taa vant marine licardr, theIcthpmurnn and Plenicram, the b o w  of w h i l  cozrp 
rbae else mark the pnrence of liy have been metwith by Indian Omlo&n~; 
neither any of the vegetable remains of the name formation, which are both nameroru 
and in-ng. lh t b h  of the L. W- voted for Mr. ~vwedt'n psgr, 
upon the m o t h  of tlut rtkman,  it WM n?~~lrrd, that d u p l i m  of faul 
apecime~ &odd be mt ome, addmaed to Mr. Sowerby, the author of MMJ 
c h c h ~ b g y ,  and the best authority cm nu& nubjecta ; witb a nqm for .np b 
tbar information he may be able to @re, M to their r W t y  or identity with Bri- 
thh wpecier 

4. A rs-andph of the tnrquoh WM eommnniatcd by the tkmetq, rheaing, 
Lhat it wan casarrially a h drate of duminn and coppe+. 

5. The Clva ins& a model of a M m ~ d  Cabinet, made up in m- 
quence of the raolution panned at the k t  meeting, and, qq~roving of the ptiacipla 
of i h  mmtmction, ordered a set to be pat in hand for the Mrwum'. 

J The ~t icolnrm ofthis ?per, will ba given in oar wxt number. 
8 For t u pper, wn, oar ut volume, p. 37b. ' Thu communiattiw will dm be found in the prolent number, p. 91. 



XI. -Ndkr  of &rropscm Sdmcu. 

1.--Cqbim -a ' 

b. mt, mataim w w e ,  ~l bp m-=' K&, ?hich pro- 
mim to be of great lue to the utrollormal o h e r .  A detded dacnption, and 
mmmt of ita performance, will be found in the Philomphicd Trmmabna. 

The following b r t  mda may give ow reuler8 r w ~ e  idem of i t  

be equally comet. Apd any .inquality of temperature, however correct it otber- 
rir may be, must ineoltably e v e  riae to aror.  The polition of the observer occa- 
aioning an anequal distribution of hut, will often be rufficicnt to disturb a ddicate 
M, u every observer, who has used them, JUIQwa, and a fmNori, the application of 
tbc hand to reverse them. That both plumb line and level ue liable to saioua 
o w  in ractice, will be aufliciently evident to thoee who will advert to tbc p we &e 6nt introduced by the present h - o i e r  Royal, of m h r i q  dl 

okmdona for the declinations of the fixed atam to the pohr pokt. or place of 
tk pok ; which he determines independently of either plumb-line or level, by ob- 

the place of circumpolar stars, both below and above the pole. Theheight 
d the pole, again, k determined, by o M n g  the direct p h  of the rtu, and its 
rr&dcd p k ,  as seen in mercury or wakr. 

Thektlerprsetia,whenitcsnbehadrecouraeto, b, pah.pll,ugoodmcan be& 
aired, .Id certrinly decidedly superior to either plumb line or level. The oWti011- 
to it i., that the time lost in changing the direction of the t ehmpe ,  &om a 
&age of .Ititade in the star ; .nd that, requiring, as It W, the moat psrfect rri ieaa 
for ita mccaaful practice, that stiUneda maat occur at  the time the o h a t i o n  k 
rrqnirad, or it urnnot be taken advantage of. This objection k obviated by Captrin 
W r  instrument, which being Plso founded on the same principle M the other, i. e. 
tk perfect horizontality of the surfsee of a fluid at  reat,haa all its advantagra, with- 
sot its defects By means of the collimator the horiwntal point can be - a 

time, without any referenee, whatever, to the place of the stars. 70 m. dearly, the natm and value of the collimator, we ahall *.(n by 
a fact, whuh lllrry be new to some of our nadera, but which they ma earily 

mifi, if they pl- If two telescopes, fitted up with wins, be a d j u d  to the 
rLion of dirtant objects, and placed with their object en& ndjactnt, (no 

lvttcr a t  what dhnce,) and in the he atmight line ; then, if we look throogh 
ooe of the w l a q m ,  we shall see a magnified image of the crrm wins belo+ging 
to tbe other; and we may, if we please, make them coincide with tbe wirea of the te lm 
cope we u e  looking through, to any degree of nicety ; (the maon of this will be ob- 
riorP to an ooe acquainted with the elements of optica.) Thin k one of the h 
on which tbk uae of the mllimntor depends, theother in the following. A body, 
bamg on the muface of r fluid, will, in similar circnmstancea,have the ~meponition, 
By similar cirtxam&mces in meant, being placed in the same diraetion, and having no 
more a o m  of dicltnrburce in the one cane than in the other. 

N w  kt na suppoee a muel, of a quare form, 6lled with mercnry, and having a float 
of the r a w  size (nearly) and ahape. To thi float let a mal l  telescope, with cnma 
rirq and adjtlsted to distinct vision, be firmly fixed ; we ahall have Captain Katds 

For im tme : Let ua suppose the whole apparatus placed to the north of our 
circk, and at soeh a convenient height, that when the tekacope of the circle in pointed 
@y *a) borizont.Up, the cross wires of the collimator will be vGbk ; 
kt the rirer of the teltelcacope cucle be brought accurately upon those of the collimator, 
wo M to coincide moat perfectly; thin is, of course, a d y  done b the tangent oralow 

of th circle ; the stand of the collimator being e f  voted or d e p d ,  
u omriou may require Let a readiog be mr nude, and the collimator 
~ t o t h e ~ u t i m r n i l . o ~ t h e ~ e , ~ y ~ o p e r a t i o n  k to be n p 2 .  
The m q . ~  of tbe two readings will, of coume, give the inclination of the collrrrmtor, . 

it to be not perfectly horizontal; and the difference of either m d q  fmm z, r i l lg imthecrmrof  rcro, whichbeingapplkd+ or-utheameolsay 
rrp.bs, th pl.a of the horizontal point k thuv ob& 



I t  i obviou~, that whatg~er the angle or iachath of ths float, when pl.ad to 
the north of the circle, it r i l l  have the ssme i n C l i n  d m  ranaved to the 
routh, ao that the ntionde of the opsndan counkk~ in meaauring on the circle the 
indination of a line on opposite a&, which L known in each pooitioe to be 
equally inclined to the horiwn. 
Evea in b h t  mc)e trias, Captain h t e r  found the W t  of aror hot to acead 

Y,  and on an awrage to be less than 3". But with im roved instmmenta, and more 
practice, theme l i m b  have been greatly reduced. Dr. ~rlnkley, of Doblin, has given 
the appvltol a very trial, and epenka of i b  performance in the highat  ten^. 
A h k m t m n  still remained ; b appl it to a sd tb  imtnrment. Thin diffid 
hw bees -nth smmo~nred b the Lvmtor, who pubwed in (m be~ievz 
the laat VOL of the ~hilwophical dmmwtionr, a &scription of hh aenith collimator. 
We shall remme the sul&?ct in our next numher, and give m e  idea of this pper. 

2.-AU Nature Alive. 
The accounts which have been recently published, of the s u p p o d  exintence of ac- 

tive moleculea in every kind of matter, whether o d e  or inomanic, have involved 
d m k i o r u  ao a n t e  to all our usual experieng that it required, we will venture 
to ameat, a I[ood ded of faith, not to say. credulity, to believe them in dl their ex- 
tent It b f&liah ? my, that because people requirk full evidence in an extraordinary 
csse of thia kind, their theories urticipate the laws of mtum." I t  b precioely be- 
awe they have no theo n o t h i  but - 4 e n c e  to guide them, that they doubt. If 
th luve m i s u n d u s J t h e  facta of that experience, or iE they have judged too k&ly an7 putinlly, in supp ing  their h t s  to wntrsdict thia diseovey, it ia not the leu  
evidmt, that they an right in asking for every evidence on the subject, before they 
h i t  this conclusion, iwmuch M ohnemm with the mimascope awe full as r i l e  
b be mhhken.-Obaervatiom made with very high powem are nobrio& decep- 
tive, and with low powen the fsets cannot be obaewd Then if the prejudice of pre- 
vioru b i ~  i on one side, there is the esgernesn to make a diecove.ry on the other, 
that dl th' considered, we d y  think the ~ep t i ca  were, on thii o c d o n ,  as com- 
plet&y in re-, as it now q p e ~  they are in fact. 

In the March number of the Magazine of Natural W i r y ,  is an article on thh mb- 
jqct, by Mr. Bakewell. Mr. Bakewell is known favorably to the public, by hisgeolo- 
peal writings, which are diioguished for the simple, intelligible, and common-sense 
viewe t h y  contain, in opposition to the mystified andbarbarous jagon of pl.eading . writsnr Some yeam , hi mineralogy WM one of the few b o o b  from wMch any 
thing could be learued.%e ul. plai- andlobriety of philaophiaing m h  the 
p-t paper. He ahom, we think, to the perfeet Wfachon  of evenbeliven, that 
the m p p d  k v e r y  of active molecules rs certain1 ds inorganic, 
and probably as regnrda vegetable matter, entirely d14." &e=on he atfri- 
bntea chi& to the water, which it is difscult to obtain hae from AnimalCnle. No 
water shourd be uaed for these experiments, but such as hPI been ncentl boiled. 
When this precaution WM taken, there dll a peared motion, but it wss re%rred to 
the agitation of the mpport. The late Mr. W. k i c o h n  observed, that it is imposai- 
hk to avoid the e&cta of vibrrtion in London ; and thii fnct may be convincingly 
nrm in a brein of merm tbe surfam of which is never free from diskubnrr. I t  i 
evident, that if the p r t i z  of dust, which float on ita enrfw, were bro ht under a 
powerful miamope, would appear to have span-us motion. U% with the 
partide of water. M%eweU found, that even placing hi hand ou the table, 
commaniated motion to the perticlea In fact, we ma judge of the extent of mo- 
tion required in th* m, from Lewenhoek's estimate, &t some of the Animalcule8 
wh- mot lo^ so much eurpriaed him, never travelled much farther than a lair'& 
W t h .  On using, for hi support, the stand of a teksco , made pu@y to.=- 
duck vibration, and taking all other precautiom, he folmX"these supposed motronr 
cmee after a time, when the drop might be s u p p o d  to have attained a state of rest 
He concluder, then, that we earmot, without further proof, beontintled of the truth of 
t h e  new rirar But if, as he cays, contray to his expe&ation, they should turn out 
to be a~net, " what new views of nature will the dhovery unfold. Beds of silioeous 
nd, like thae on o w  Hampatead Heath, are on1 wdti a further process of bri- 
traotion, to be awakened into life, the torrent d a t  ~ " 6 , r  them into the oae~11; '7 and the.geo)qglt, while he wntemp nter the organic remaim ofa former world, im- 
)eddedlarold~t.,mllrtregPrdthe&thed~asLhepveatsoffaDreLiv- 

uch~tbedireooeryquyprovetobe, itwmmade,asMr.B.asserta, tcnpcueaga, I ZTLter, au o p t d m  of Liverpool, but no notice was taken of it at  the ti- 
DLtPP. m o h h ,  m vegetable oukt lncq have been f t e q d y  okempd 



G L E A N I N G S  

S C I E N C E .  

N o .  26.-Rebruary, 1831. 

Lon tA6 Minerals in the R+aw H*. 
[Continued from p. 8.1 
f 2.- WuIrm range. 

b tbc former d i d o n ,  I have Mid, that the moat predominant rock is of th M- 

tare at whin m trap, and qaartx is there ratha an aneommon inpden t ,  at  least ia  
m of a p a t  s h  ; bat hcn a luge proportion is qunrtz, and a still greater, a 
k i d  d rmdc juyer or petmailex, crlled I ~ o n u t ~ ~  by the later Minedogbm; 
4 bb.e tm  ilko ow^ stown rru, m into one a n o h ,  by various gradations, that 
it h &Scdt, if wt imporsible, to any when the one beginn and the other ends. 

u W d i f f i c a l t  to say, that these hills an in any degree stratibed, although 
&, .DPPrtima m u m e  an of that form. In general, the siliceous mlu 
M intar&tal by a v u t  nmnber of ~MUIW, horizontal and vertical, cutting them in- 
b - .pprorehing to the form of cubes d prudelopepids ; and when they - 
crpaed to the weather, in a state of decay, these ma-aae~ divide into laym m m -  
rh.r thore of wood, especially if the mass is exposed on an abrnpt v e r t i d  

1 ; if the rurfaee aposed is hor iz~ntd  and leoel with the earth, h e  lay- 
e r ~  nnm -mble + In mme placee the per t id  ~ s s u r e s ,  extending the whole 

I 
drpb of a perpendicular rock, give mmewhat the appearance of basaltic col- 

-7 be especially obnerved in the magnificent ncess called Marak, about 15 
a 16 aila southerly fram M u g p r  ; but in fact, 80  far 88 I 0b8erved, there b no- 
w d y  columnar in the district. 
Tbae hilb arc particularly distinpbhed t h m  of Rdjmahd, by their ragged 
a of naked rock ~rojecting every where on the surface, and form- 

& - of great height and abrpptness. 
'Ib larm a h  the gra ter  part of this silieeoru stone anmmes, b that which 

i h.m j . s p  or petmmila, the hornatone of modern writerr; for although 
considaed as &rent, yet in the specific charactere which are given, 

b, u offen happens, no 14 difference. If we take the char- of Wallerilu, 
pePmil~ is found only in v h l ,  or detached - immersed in ~ O C ~ L I ,  

Irt forma whob roche, then undoubtedly o m  rock h a juper, but it in ge- , & dspvOl rap far from the appePranee of what b ~ d y  called such It is a rock 

77h p d e e  of naming rocb from their pdtion w mode a4 oacurrewe, 
brraM to m y  thing lib cameat o l n w ~ * h ,  u Wt eo~6DQd to Wallarius. Mamy 
~ ~ u e e q r u l l y  0 p e . m m o u m i B c h i r ~ E . .  

RBw lPPLBs NO. 11. 



striking fire copioudy with stel ,  with a Lrge concboidal tnretare, forming, nhen 
broken, sharp edges like a !lint, and ita fractun h a  a rough artby appearance, 
being composed of very fine grdns. In most pvts it w ofdifferent rhades of white 
or ash colour : but in othem it inclinea to livid, and still more often to red, but it & 
meldom, that the dmaa ex&& over a whole rock, it b p m l l y  confined to hywn 
alternating with othen, that are @el and white, or it b anfined to o r  
flakes on a white ground Such more. resemble the stones mmmonly called &per ; 
but whether it could be wrought, or take a polish, I cannot my, hving been unable 
to procure a workman. 

This jasper, or hornstone, met imes  h a  larger grsfns, that each in very din- 
tinguishable to the naked eye, and then it apposchcs near rome of the quarts, 
which becomes granular ; but there are othw s tom,  which ue a Lind of intumedia(e 
between the two species, where a m d y  a arid qaartG approaches very near to our 
jasper ; and there are still othen, which would reun b be e o m p e d  of armrll por- 
tions of the two stones huddled together, and 'rmly united to form, what naturrlist. 
cd1 an aggregate, as will be afterwards mentioned. 

The quartz, in its most perfect form, eonshta of a subatma approaching to gl..r, 
the conchoidal appearances on which, when broken, ue very minute, and are 
known to every one to ditler from the former, r h o  b tsLen the paias to corn- 
p~ the appearance of s pisa  of broken - with that of r flint The qmrtq of 
which also there are many rocks, is sometimes almost pellucid, like ghm, g o m e b ~ .  
red, or stained with red, jnst like the jssper, and nometimes livid ; most of it hrs 
fat unctuous appearnee; some of it appmhiog  to the j m p ,  hu drg, 
looking particles ; bnt, when broken, wan@ the largemnvexitien, that distingnish that 
stone. Again, other portione consfst of wall grains, united together, and soms 
of these have the fat appearana, while o t h m  in the Mme stone u e  m d y ,  and thum 
form what the Minembpjsta call an ngpepte '. 

The quartz again is very often mixed with extraneoas matter, and especially with 
what is cdled mica, which shines like gogold or silver. When thin is in very m r u I l  
quantities, thinly scattered through the body of the quartz, the rock may be 
dered as simple ; and among the whole quartz of this dirhion very few m w ,  of 
any size, could be found, in which a few specks of mica might not be ahown; bat 
when the stone consists of some partick of quartz and othem of mica, heaped toge- , 
ther, and closely united, these particles form what b called an aggregate, and I ahall 

to treat of these aRer, mentioning, that mere quartz is M, fall of &-, 

that it does not cut for building.. The fort of Gidhaur fr, ipdeed, in a me--, 
built of it, or of the rnde jasper from the adjacent hill ; but the masses have not 
been squared by the miwn ; the parallelopepiday as nuiely formed by uhue, have 
been employed. 

To return to the aggregate stones, both what I have d e d  granular qusrtz and 
g ~ u l a r  jasper petrosilex, or hornstone, may be considered M an ; d- 
though it in usual b confine that term to rocks, in which more than one k h d  of 
matter haa been aggregated. 

wh~ll the stone is compounded of g- quartz, intermixed with mealy quartz or 
hornstone, which, in such cases, I do not know how to distinguish, the term will be 

8 The term Aggregate hw been recently rerived by Dr. Hope and Sir Jama Bd, 
but in a somewhat restricted sense. Tbey diride all rocks into Aggreptcm and Crp- 
talliten. The former contain the mechsnicall~ recompwed rocks, s u e h ~  grepacke, 
mndstone, conglomemte, &c.; the latter, the granitic rock., md tbae of simihr 
structure, me our 1st ml. p. 2. In Dr. Bucbanmn'r ow, of the term, it mm lo 
mun compound, b contradiitinctiw to ~impIo.-E~. 



wst-ddttul. Inthisputoftbeclistrictthaemqsuchroclrs,and 
a .ometimas ooloured in rbe same manner as the jasper. In some cases the 

rr d of thin rltapate l a p a  of shis qgmgate, and of simple fat quartz, M 
m 1Lc hill called Khejnri, a little muth from 1\8mp6r. 

I b e  drudy mentioned, that krge maenen of quartz, which do not contain 
rae mkn, M d d o m  found, but when tbe mica and quartz are, as it were, inter- * fOmbined in minute parta placed p.nllel to each other, they form a stone 
rLicL b.r krm called rhistoee mica8; and on the hill Raula, a part of the hansveme 
dnb re~~hing to Jathaumath, may be found stones in all the intermediate sbges, 
h~ pan w* quartz to tbe perfect shinhe mica A little east from Rmta, 
w a hill eabd Bani, this 1- rnbatsna b fomd, in a considerable mass, forming 
a d  hill, catlcd Barap.bu, and in wrought for making the stonee of hand mills. 
It is by t&e aatived cdled the Dndi slooe, and L divided into irregular trapezoidal 
1.6 mquatd from csch other. Is+ By verklol bares, which mn esat and west, at  
ham 2 to 4 f& lrom each other. my, By other vertud fissuns, which the for- 
ma at right g m c d i y ,  at greater dintanas ; and 6nally, by horizontal fie- 
aaq u t8e dishme of from 6 inches to 1 h o t ;  but these @ are M) much shat- 
rmd by snbordinate 6nmuen, that rolid masses, Bt even for makiliag the stone of 
a L.ad mi& cannot be every where p d .  This stone cuts readily with a chisel, 
d doa not radily tvnish in the air. I t  haa a pale greenish hue from the mica, 
lakp, npproachmg somewhat to the n.tnre of chlorite. In some places it is stain- 
ed ral. The gme kind of stone is found at Tahuyar Nagu-ghat, in the same vicinity, 
ktuDotwrQnght. 

Whre rb: .glpS.Q consbta of 8 dbtiuct mattera mixed together without any 
-t order, it is lwdly crlled a grpnitc16, and some such are found on the hill 
Bmy obwe mentioned, e q e i d l y  one leemingly corn@ of qavtz  and chlorite ; 
oae annpaed by black very heavy rehorl, or per* ~~~us iron ore, with s m d l  
qotr d q w  ; and M y ,  one cornpored of white quartz, with a smaller propor- 
tkm of tb u m e  bhck matter. These latter aggqata may be perhaps considered 
ol h t i t i o u n  in thir dnidon of the minerals, as they are on the boundary of a 
territory abounding in such, and quite di&rent from the general mass of which I 
am m w  tlwbtbg. 

The only one, which I consider M properly belo* to thH mineral range, is a 
Use compoebg the small hill called the ICarnuy. (working place) of Labeta, 15 or 
16 milea routhaly from M w .  I t  hss been long wrought for the 6tones of hand 
m i h  The c~rurry k on the southern declivity of the hill, r u ~  nearly east and 
mt, and hu been opened in different places for a am6idembk extent. The e n -  
vations are nor pretty l u g a  One of them, the b g e s t  that I -, might be 200 
feet bag, 10 wide, and 12 deep ; but no irregaluly and unslrilfully wrought, and ro 
clogged with rubbish, that the proper exteat of good stone is not readily determina- 
ble ; .nd tbi. good stone is bounded on each aide by kinds, which in the eye of 

-t diff- ; but which the workmen reject as too hard, and 
to work. The workmen take a piece snitabk for their purpose, whenever 

it w i l y  ; cot it into h p e  on the spot, and then look for another, 
=ti] ,,hole quarry filled with rubbish, that no more millstom are pro- 

* Mia date, according to mat  Owlogistr, or Micscwua Schist, aceording to Mae. 
callocb. The latter term is, perhap, prsfemble, inumucb as tbe rock in qnestion LM 
+umty srw any real -blanae to the slaty structure. The term whht and datu 
8fbrd us tbe marar of dmriminUing tm, rtrnclulW that appear, at tint sight, 
8Xcmdiogly di6mrent.-ED. 

Bor note, p. 6. 



a b l e .  PEocMasarethea e m p b p l l t o d a r  &em; t b i r i r . k M *  
luge maws, which tbe workmen avoid u much u podbb, u being tro&bm 
to break. Fine stona for building might, therefore, be readily proolmd, 4 
it wema to be an excellent mattwial, which wg readily with a chiraL It is ur mi- 
form qgw@c,without a t a u h q  t o ~ t o ~ ~ ~ e h c h m e , a n d & d ~ ~ f  
glassy quartz, united by a greenish gmy r n w  which has no l~ultre, and mi@ be, 
parhapa, eonridered an of the nature of powdery quPrtr or honmtone ; bat itn co- 
lour b +t that ouppdtion ; and in many places, I think, I can trace tbe fo- 
appearance of mica. It contain8 rome small red spots, which reem to me to haw 
arisen from the iron of the mia, when it d-pd, haviag collected in the form ot 
ochre. If wanted for building, the part of the stone above the qnury, which i~ n- 
jected by the workmen, a6 wanting fiMuras to facilitate it# division, and by tbea 
d e d  Kom, mdbe foundthebest, butihdist.ncefrorntherirvmperh.prtoo 
Bnat 

Therilbeommattmofthia diviuionofmiearaL .Isohas some teodeacp toform the 
Kinds of ohy ulled c&+, of which there is a verp connkbdk quarry on the hill 
6. W. from the hot opringa of lU&hda, but which I could not viait It L of 
an uniform blllirb arlour, ht Imcobeeoma white, whm&mdad. It ~IM a DOR. 
greasy feal ; d o a  not readily fall into ponder, when put in watm; nor does it d- . 
here to the tongue. I t  in M y  for writing d pain*. Prom the mcmou 
nstnm of its fal ,  thir might be snrpaetcd to belong to a d.rs of miner&, that rill 
be moh mentioned ; but oa the banlrr of tbe Man, w tb: hot spriqls of B b  
bandh, I f d  the petnmih in a atate of decay, advancing towar&  ti^? famrtion. 
of such a substana ; and at &hor Ghat, 9 or 10 milm from Muagger, I MW a nd 
g n h e d d l i e e o ~  eridently in partchsngedintoakindofc~erllrd 
t h e - r e ~ ~ w h i c h b ~ b y p l q l n r n t w o m e a u a m e d k i n e .  

But m a ,  a c , M  med in writing, m found on a hill called Genya I t  is a rhr. 
tamofan unctnomm~rhichcutarmoothrithtbe knife, sndalthlghoa 
ths f ~ c e  of an arid hi, rerJnr mme moistare, even in March. When dried, it d- 
lmrw to the tongue, and instantly, m b d q  put into water, f.Us to ponder. I t  m 
of a tins white colom, veined d spotted like the diceow roeks, betreen wbi& 10 
bfoand. These rocks haveastrongreaemblancetothea@hamub~h,mcn~ 
tbaed in my account of the ld dirbion of minarls, aa king foand mar Phutkipr, 
bat i&i cement is moat sridently dkow, and it wntpim Peins and nod& d 
qu-, aa dl rn nodala of 0 t h  wbbncsr The wbk baa mors or ka of a .ly 
gy appearance ; rad mme of it has, in my opinion, mod c k u l y  tmdegoae tbe ac- 
tion of 6re. Tbm is, h a r s ~ a ,  mthiag abont the hill, that nsemblea a crater, and 
& b qdte sporadic, in the midst of the 3rd mineral d i v b b ,  oear J.mdah, on the 
bft bank of the Chandan. I ani, however, induced to eoasider it aa a debehed port& 
on of the2nd elam ofm- from itsruaubhnceto thehill named Kahma, 

Thin 'hill, Katanna, is situated a little south from Th.ruh Mallepar, in tho centrs 
of this minad dirision, although it be low to a detached porCion of the judicial din- 
trict of Ramgar, whiih & awmmded by -+. Than L w c , m  on b 
~nna,norhuit , sofaraaIraw,  anyappearanaofacr;.tcs; butitsrtoneir- 
of the aame nature with that on Oernya. 
Notwithtanding the copiom w a m  quiqa, which it contains, thae are the 

tmca of robmic fire, that I have o b m a d  in thh mineral d i d o n -  
The mft matter called c , M ,  formed of the rillaom mcka hitherto mmtianed, 

l e a  me to ape& of a softer of stoma, whieh oempiem much of thh minerd 
diddon, altho~lgh by no means m much M in the Brst Qlhibal portion of the dh- 
trict,wrdidIhurolserveany Mi they ue allof a roPtulutarr5 



~ d t b r n . r a ~ t l y ~ , d d i e c l d t t a b r e a k I r i t h a h . m m r r .  Corn- 
~ a ~ 1 o 1 1 t h ~ ~ , u n d ~ ~ t h d r n o s t t a t b e p u r l l e l o f C 1 h . -  
ntp4r, d them tm rest to the b.olcr of tbe C i p l  river, is a long aninter 
& hill. On betb r i b  it m miliceow, and, in oa place, *here I it, the 
~ ~ b m w b Q e i n 0 a r p p t d ;  batheragothepkcerhich1huloe~- 
liol,rn&erq thaem~s dtbehillrcsmr beoasktofamnch adtermaterid. 
-of& best of thasmtonas, isarcrpfhgiasdhornbbndeinmaas,am- 

rnuU cryatah of the .ame matter, and of a @ black colonr. Tbsm 
i~ a p d  qivrr~  d it wu Munny.nj, where a far workmm hare been h g  

in cutting  block^, from whence hagw of Sm are anisbed .t M-, 
d n o t a u o v e r ~ .  

Vagmdyalliedto the aborc,.tA=jI~-gb6t, awqlit t leroll th from theabova 
~ a p r g , I ~ ~ ~ ~ & o f a h . i l k y ~ , . D A ~ o f p . r a l l e l  
a h@n of different nhaded of grey, but ha* nothing shistose in their text- 
I ~ d c c r k d M & o f t h e ~ . t ~ , 8 . W . w m ~ l O o r 1 2 m i l e s .  - 

At tbe m p k a  I lormd detached mrara of a atom, which di@m only h m  
~b fmrra b its layera, being of differsnt .Lda of lad d white. I nowhere saw 

rock of thir stow ; but it L probable, thnt &re is meh in m e  p h  d 
q.aca;  u t r o o f t h e g . t a . t M ~ l l ( l g c r h r ~ b s c a ~ . g n a t ~ f . a d n i t h  
a ,~~bserrommentedr i tbmanyfo l iagee . cut inre l in .  I t d a r  not take a 
~ p & ~ t h e b m b b & , . a d d a r w C & t b e . e t i o n ~ f  tho a i r d y  u, 
m n , b . t f m P l h e d o m i t t m o n h t i t & . 1 r d 6 t d m ~  I n t h i s m b  

himbad&dmany m u l l c l l b i c d ~ ; h t t h e y  me i n d a s t a t e o f d e -  

m, I cra bmn no ewSsctpra mmemiug tbeir nature. 
g. ~ t b c g r a t a r p a r t o f t h e ~ d t h i i c ~ t h a t I a w ,  rere,hoaever,rhb- 

moe or d.ty, but nope of tbam, .t by the aathe utbts that I tried, could be 
ma&&atly &in far roo- elaten. Some of them pe, prrhrrps, agilites ; but ths 

parr is of Ahtome bornbknde. The one, that ia in the thinnest pktea, lesllt 
~ , ~ f t w x t f r u r n  ~ d o m , a n d t b a t , t h m f a e , i s  the nearest an ugilkce- 
a-baf-ofablnillhhae; b u t i n g r n e r a l L b e y a n b l . c k , ~ r i n ~ ~  

W, "dh a silky Imtre, and mmednm of a fibnmr, a well u of a slaty ta- 

m ; .pd ef tbem contain d p h ,  I pnsame, of hornblende. Tbey take 
polieh ; and wbm rubbed a @ of the urme s u ~ c e ,  le- a 

am&, ro that they might sewe for keeping acmtmts. In many parts, they are 
-t by the natives, who form p h t t m  of them ; or make dabs, with which t h y  

In gcnud, the workmen amtent themdw Kith taking f-ta, tht 
b e a  wpanted fmm the mcka by the atmanu of mountain torrents ; but in 

lame phm thy ham t.lom the b p1'0cW a 811100th nwface, and split mascw 
frm it, r required. In some p h  @-t to proper strata of .kte, I ob- 
d rhi.0& mat* in decay, which appeand to me u a kind of transition ba- 
trsm th d.te and the d j r e a t  siliceoru r d s  ; for it M mom harsh than the 
lropa date, rad in some p h  showed a tendency to the conehoidal frrctan. In 
m phas tbae ahtea contain Pyrites, but not in c a t  quantity. 

V e q  xbedy diial to tbe& ah&tme m c h  are o h m  of a similar coloar, and silky 
hrtrc ; but their stmctare is not at all slaty, and consists of a number of p d e ]  

mbmgly cmglutbtul. These are what I presume aoms natu-ta d rur- 
riosmbatua. In w m e p h i t  bdbparedinthiDprnlkllapnd~6th 
rLitaqruru 1tmaotrpplicdtollrc 

At the MIUI d-,I M . b d ~ f a b h k W c c w c m t t r r , K i t h a  ma; . p d , a e s p t ~ t b e r i r s r h . d W d i t k n , m c l o ~ d m ~ d d c ~  
-met 



M i i  which uwvea ~ambtitntefor~,inibshhhgqpamme,hnedy 
allied to the .boa, ad, u I have mentioned, is gene* diPhwd tba& the nuaa 
ef  quartz. In mme p h  I fou~d  it a b a n d ~ t l y  tmmpumt 8 but the phtea wen 
too small for une. Near Ohornmuo, however, I beamed that there WM a pkce ailed 
Abualq the name which the nativw give to thh suhtauce ; and in p.siag it, mme 
of my followen found pieom tolerably large, which, with the addition of the nun% 
i.doea me to think, that the m b s t a n ~  i~ procured from thuree, dthough thin was 
denied by the nntiva. 

The only rtorrer of this portion of tha district, that nmcrin to he meatioaed, are. 
rbecrluRoaa 

The detached calcareou~ nodnlea called ghnggd, and mentioned in the folwt 
division of m i n e d ,  are in thu a h  very common, and need not be again d e d b d .  
Tbe dareolu matter, in -, h of two kinde, both very different from that of 

the l int  division. 
Dne called &my4 k on the border of the Ramgu dintrid, in the chaanel of the 

Ulayiriver, andhMidtobearmdlrock;  butIdidnot seethe pkee, wr can I 
judge of the extent of caknmous matter. It h a  whits marble, with smallcrpatdh- 
tiona c o M y  heaped togsther, and intermixed with a little yellonish green mior, 
w, that it must be considered as an aggrqpk I t  takes a polish ; but whether krge 
blocks could be pmcwed, I do not know. 

The other calcareous matter, in maso, is called anr+hr, or giant's bonea. The gnrk 
at quantity is found at a place, in the centre of the hillr, d e d  Asurni, or the 
F e d e  Giant. As the lime, produced from thi. subatawe, is whiter and better than 
that made from the nodules, a gresr part has been removed. I t  occupied a lipace, 
on the surface of the declivity of a hill, about 40 or 50 yards in length; and 
from the bottom of the hill extended upwards, from ten to forty yuQ, and reems 
b have formed a crust from 2 to 3 feet thick, covered by a thin mil, iUkd 
with loose mrslles of stone. I t  has evidently been fluid, or at k t  @ d y  depo- 
sited from water, an it has involved many fr~gmenta of stone, some a r t b y  matter, 
and a few univalve hells, of a speciea with which I am not acquainted, and ernnot 
therefore say, whether they are a marine or land pro dud on^. The mrssea of stoM 
that have been involved,vary from the size of the head to that of a adnut, and the 
MAOT, or calcareous tufq doea not adhere very firmly to them ; so that in b d i n g ,  
the msss being very hard, these nodules are pe ra l ly  dmkm out. Near the quurg 
I saw no rock ; but all the fragments involved, and those mda the uhreow mat- 
ter are of a dark c o l o u ~  siliceou matter. In thh plaee I saw a p p u a o m  th.b 
in some measure, jwtify the native name; for one piea of the enshur conthed 
what had very much the a p p e ~ n c e  of a 8.t bone, with a p r o ~ s l  projecting at one 
ad I dm obevved a curious i m p d o n ,  a semi-cylinder about 3 inchea in din- 
meter, and 18 inches long, not quite straight, snd er@ to riew, u if, by b r d -  
iq the rock, the other halt of the cylinder had been removed. The surface of the 
cavity wan wrinkled with transverse folds, like the inside of an intestine, but m y  
have p i b l y  been the bark of a tree, although I have ran no bark with such arin- 
klea ; I rather euppose that thin h.s been the impression of mme mube  mind. The 
greater part of this w h r ,  as I have arid, hsr been b& by Mr. Chhtinn, a 
Polish merchant of Mungger, who, I am told, 0.- to the apenre of crrrisge, did 

Mica canwt be mid to be nearly allied to talc, except in common parian-~ in 
which they are always confounded togstber. The two minerals am c h e m i d l ~  VerJ 
diffemt in amposition, while in e x t s r d  ohmotera ths difference u even p m r -  
Their occuronce, in the rame clan of roch, pmv- nothing; or elr, too math.-ED* 

I hare since found them shelh in tho riven of Goy. 



mot6ndit&antqpmnh w m p e - a p k & o f i t e z e d , w h i c h d i P -  
- i n - m f n n n ~ y a l m m w t h a t I h a w m .  Impelffoundno 
m p t d k d  matter in m y  of the ~ k .  '2his mbaEPnca is .bo found close ad- 
joining to the hot s o u m  of the Angjann r h ,  and by the nativen hau been wrought 
to a tdthg extent. It is in a stratum about a foot thick, lying on loom? d i m n u  
do- to which it dherer, and is covered by about a foot of soil, mifed with stone& 
& 6u as I saw, it contdns no animal d u .  

On the stoma, through which the hot water iwues, both at the manes of tbs 
and at Bhimhdh, there adheres a hmceom matter, no like thin m u r k ,  

tbat I, at  first right, concluded it to be the same ; but on trial, I found that it does 
not &emwe with the nitric or muriatic acids, and ia probably of a siliceour 
ntum. 

I bn alnady mentioned the pyriten found in the date, and tbty meem to ba 
kmghom, but the quantity is very s d  Among this ckss of mined#, the on9  
hoa mima of which I bard, are in the ridge which extends east to Jathaurnath ; and 
m they .re on the bordm of the 3d division, which abounds in similar mines. I nus- 
par that thy, in f k t ,  belong to thin division, and one description may serve for 
both. 

L R s a m i n a l i o n  of a YetaUic Button, mppoacd to be Plattcrhna, frwn 
Aua. By J. P k p ,  Esq. F. R. S., See. PA. CI. As. 90c. 
p a d  before the Physical Class of the himtic Society, 15th Jan. 1831.3 

Tbe a p a h m  WM bunemitted from Ava, by Mr. Charlm Lane, through Major 
m, the British Reaident at the Burmese Conrt, along with a variety of the 
minarl products of the Burmese empire. I t  was accompanied by the following 
ao&x from Mr. Lnne, on the subject of i b ~  locality and extraction. 
" Mixed with the gold dwt, found to the northwud of Ava, are a quantity of 

grab of d, having every appearance of iron ; they are eaaily corroded, and ars 
.Lo &ected by the msgnet : by melting these grains, and keeping them in fusin, 
d the metd is no 10- oboerved to scarify, the enclosed button of metal k left 
rt the bottom of the d b l a  
Thir metal, rhea mixed with gold, L f d  to in- ita brilliancy. The King'r 

anings are made of a mull quantity of it, mixed with pure gold ; it k very brittle, 
d dl our attempts have hitherto failed in making it makable.'' 

c*fiemiMliolr 
1. The rpedmcn waa in the h p e  of a bright metallic button, weighing 45 gmim, 

o f . ~ l o w a i m i k r t o p ~  
2. 'Ilbn specific gravity waa found, on thm t d s ,  to be l7,2 : it did not visibly 

g & t t b e l M g c d c ~ .  
3. When rtraelr lightly with a h e r ,  the b e d  broke into several piem, the 

of w h i i  WM pnser~ed, IM a npedmen, for the ubiiet. 
4. Anotherpiece, weighing about 13 grJns, wan heated under a mu&, at a tem- 

I pmam of 1900.. I t  lost dl brilliancy, and mnmed a dull granular spongy kx- ' ~ d a d v l r b l . c L c o b ~ ~ ; w i t h o u t l w r o f w e i g h t .  
Heated rtrotlgly in a foge, it fused into a h u d  brittle button, with tunishsd sm- 

face, and bubblerr of air within: ths 1- amounting only to one 500dth. Ths 
rime bad, .g.in heated red with boru, held by a pktina apring foraps in 
~ p 8 . m e , w a s c o m p r s s a s d a n d m l d u u l t o t h e f f o l r e p r  Thecaerioroor* 
h p r t d  a dull green colom to the bow, and the heul retained dl itr brittleaar. 



5. A amdl fragment, he;rted -1y on mia, befm tb blowpip% gave out 
Menicdfumea, andcorroded therupportwith.sbinof lithuge;aQeplyin- 
daued globule, of a m y  steel colotu, remained. 

dnalyr*. 
a. 10 grains, or (for convmience of divirion) 100 of the metal, pounded fine, 

dipted three timed in h h  doees of boiling nitro-muintic acid. A residue 
of blue &, or serles, WM left, wEiglaing 40,6. The d o n  of the acid ru still 
pemeptible upon a further digention. 

b. The solution, of an orange coloar, WM evaporated d y  to dqme~, and 
edulconted with dMlkd  wata. A white heavy powder remained insoluble, 
which not proving to be muriateof ail=, normurkte of led, WM set anide for 
@tion. (A) It weighed 17,Z 

C. To the clear neuhal orange solution, was added awarm W o n  of marLte 
of w o n i a ,  which inntantly produced a depotition of minute &ing orange 

of the triple salt of pktina, weighing, when dried, 51,5 equiralent to 
platina, 32,5 

wss heated in a forge, and eoaated into bright metallic platinn ; bat from 
the crucible being partly fiued, it adherd, and could not be qmated for direct 
weighmat. 

d. ~ r e e n s d ~ h a t e o f i r o n ~ n a t p o a n d i % ~ w p u r t e t h e ~ l r b i c b r u  
dried, and found to weigh 3,4 

m e  rolution, tested with mnrirte of tin, atin hewed the premce of platku, .nd 
@ps palladium in small quantity ; but from the wlour of the acid rolutions, it ir 
evident there could not be much of the latter metal. 

The iridium and osmium having been separated from another MMJ of 10 Brdnr, 
i t  irr m, first, to deserihe the treatment which thia had undergone. 

c. 100 parta of the ore were cupellated in an asray furnace, with twice their weight 
of silver, and a tenfold dose of lead. 
No union waned to have taken placa between the componnds sad the a v e r  ; n& 

ther was the latter marked with reticular c r y s ~ t i o n  on the aurface, an is tk 
cw with pktina alloy in general. A spongy, black cruet covered the bead, rad the 
cupel under it was utained of the same wlour ; the appearance of the bone-lsh did 
not indicate the pmaum of antimony, nor of iron, in any large proportion. Tba 
bead (exclwive of the dyer)  had acquired an of weight equal to per ce& f. Wing nitric acid took up the silver and other matter (probably the wm- 
ponenta of the white precipitate A, before described, and a little pLtina lrnd 
palladium ?) the whole matter dissolved, weighing 31 J 

precipitation of the silver, by muriatic acid, iron was immersed, to 
throw down what r e h e d ,  but the excess of acid wos so gnat, as to confound the 
result, by the large adnixtare of oxyde and other impurities of the iron. The whik 
precipitate wan, howem, plainly observable, giving an opake and  pas^ form to the 
greenish black deposite. 

8. The residual black-blue powder, weighing 73,2, wss treated an before, 
with boiling nitro-muriatic acid, which took up the gold and platinn, leaving 
rtill untouched, of black powder, 53,4. The portion dissolved being, therefore, 19,s. 

b. The black powder of g was digested with rods, in a silver crucible, ot a 4 
heat, and washed out with water. 

j. This alkaline solution wan of a bright orsnge wlour: b e i i  left by accident in 
contact with the rilver crucible all night, it communicated to the k t &  a dark grey 
tinge, which is one of the characteristic propertied of d a r n .  Muriatic acid changed 
the orange to the dark brown colour of iridium, precipitating the osmium, whic4 
howver, adhered to the ater in a dhbg black f i ,  and wnld not be wktcd.. 



L The b W  porder, leA mtodal by tk rod., wm boiled in nitro-mml.tic 
acid, which b l v e d  d but 6,3 p u b  (D). (for o m  or num repetitiona of tb 
p m e v  ue aemwary to eUcb the wlntion of the whole.) 'I?Ic rolution was b w t  
oraqc at &rt, but bmme darker Plda concentration, until it N of a demo 
brown. T a ~ c d t h ~ d p h . t e o f i r o q i t b t c r m e ~ E d o ~ w h i c h L a  . . 
dutu@&ng mark of iridium. 

~ a m a n c r r t i w , r o m e ~ a a t ~ ~ w e r e ~ t c d ( a c l h d  
A been w k c d  in tbe wlntion A). Tbae ran fond to be &bb in boiliy 
~ . . n d r e r e , ~ n , w u h e d o l l ; . a d w t u i d e f o r f u r t b e r r r ~ t i n y ,  (8) 

I. Thdeudmatcdrcidwlution,anponrtedtodrynun,yiddeddukkom 
mmi.a d iridium, 292 ; which htlm hmted to 1980' ? Fu. was r d d  
iato the ~mcterhtic bluish black rpange of iridium, w d & q  &s 
t o * r n a b e - a p ( m y ~ . ~ )  o f h . ~ . ~ n a l b t  4aI17 .7  
A of thir sponge, @tai in UIG apex of h b b r p i p  fl.are, ry with 
diilhity, made to urame a metrllic, light grey lrutrq M u m  being much 
more nhretory in thin mpea than platha i t d f .  
Th dark brown colorvof the ~ntnIired~lufioaf,whkhabopmadarkbmrn 

precipit.Dewithunmonk, rhcrrthatwmeiridiummight~rhrdn;rt i l l ,  the 
dc6eieDey upon the or ig id  black powder g (53.4) could only be accounted for, by 
a Lg portion of the oxyd of ormium having been Wpatd 
Thc wiurion j was not dectu l  by m u h t e  of unmonia, m r  by mlpbta of h a  : 

by- d t i n , i t b s l r w d o p r b u ; p m k b o f . m m o a i . t u w d i t v .  
It did w t  ahibit  any h-ace of lad. Until an opportunity olllerr, of 
~ ~ ~ ~ b e u f e t o l o o k u p o n t h w b d e o f  guiridirmr.adommianr. 

r Th white precipitate, 17,2, obtained in th &rt p w ,  WM mbmitted to tho 
b b w i q  tatl before the b b r p i p  

1. ~ a t a d h u t , i t w u d t s r t d , d d i d m t l o w ~ h t .  
9. Orddly raiudthe f)lmc,acqllircdahiintp7-.ndtbsmrttadLJ- 

pated without fruion, la* a alloy oa th p h h  wire. 
3. With borax, it formed an @ dirty green enamel, with ~ c c c u i o d  rpeckr of 

M.ct 
4. On chveorl  it dirsipted in fa-, ha* M o d o ~  m~llw that of arsenic, 

& kaving globales of a steal coloured metal behind : a alight yellow tinge, like 
tht d li- s p r d  around. 

5. Hated on a eupport of m i u  (the moot convenient for min~lte d r i o ~ ~ ) ,  
it g.ra out -of &: theyel lmory&ofladtbmpe~tcd, .ndfased 
with the mica :--bnrilly, a round globule of m b l e  metal remained, imbedded 
a p p ~ n t l y  in m r i a  of iron- 

6. H d  low red, with c h a r a d  powder, in a tat tube, it did not yield a mebllic 
@ of d c  ;--apparently, nquirily a bier heat t h  the tube would bear for 
its dsawporition. 

7. It was quite b l u b l e  in water, and very slightly soluble in mng nitro- 
mmi.tif acid. Ammonia aepumted it thcnce in a bcmknt, white form. 

I M at a l a  to pnmonw, with w, upon the nature of the abovesubstance, 
~IWU the minute quantity submitted to trial. A d *  of lend done would have 

I beem more f m i i  ;--.ad m mention is made in Mr. Lane's notice, of the admixture 
1 of dtba of tbae m e d s  in melting the on, and they are not ~thmise commonly 

feud in am~bination with platinn. I t  ramr rather to be a mhrtan of the araeni- 
am of lad, imn .ad p h t b  ; but it h rb.nge, that arrenic &odd be able to mist 
the h.t of a foqe in a close d b l e ,  withoat snblimation. From my own ups 



rime&, h m ,  I am a m  of rhe difhcnlv of sepeparatiy &ad from platha, by 
beat : for an a l l q  of 8,O gold, and 0,O p k b ,  cupclled with 50,O lead, retained 1,O 
of the latter, without diminntion, under the most violent forge heat. The name, 
in a may be the caw aith anenic, md the hib'Ility of the bead is csrt.inlr 
strongly corroborative of ita prrrence. 

r. The long Bat cqatab separated h m  solution i, being dhohed in w&m, m d  
e t  aide, a deposition of a number of minute, rose coloured cryst&, of 

form, with waxy luatm. They were readiJy fusible much below a red heat, 
qresding on talc, or on b o r y  and learing a black, insoluble atom, without im- 
puting a mlow to the 0nx. The quantity wan two small to allow a further &- 
nation. It is po&, from thek ~ l o u r ,  that they may be a d t  of rhodium. 

The aqueous Bolation, on epapontion to dryness, left a number of silrvg 6bm- 
cyst&, which bore the appearance, and exhibited the properties of, muriate of lead, 
probably mixed with that of platina. 

0. Proper means age not taken to separate rhodium, (should there be m y  pre- 
w t , )  from the insoluble grains at tbe proper stage of thc ~ p ~ k  Pmfeasor Ber- 
zelios has pointed oat m elegant pro- for this purpose, namely, to digeat the n-- 
pected substance in fimd super-snlplte Of potash, which diesolves the M u m ,  
and leaves the oqde  of iridium untouched. 

I mbmitted the Mack insoluble residue D (of k )  to thin pmcaa, bat wjtba 
meccas : neither conld I, by the same mesns, direover m y  trsa of rhodium in 
rpangy iridium of 2. 

Thns, in the f o m i n g  Upsis ,  I ham eslllbli beyond a doubt, the &tena & 
rerm, oat of nine, met&, and a more murue hial would mort probably h.n 
asmtained the presence of the othem. In 8o complicated a nubah&+ little-dapen- 
dance can be placed upon the prupof OM of the sep.nrte togredienu hunirhed by 
an amay of 10 grains. I think, however, the fouming may be LLly ut dorn u ia 
wmpoaition, in round numbera. 

Pirtinr, 25 
Gold, 5 
Fridimo, 
&miurn, } 40 
Iron, ltl 

Rhodium ? 
Palladium ? 

The met.l im undonbtedly, therefore, an dq of pktina, and we may congntuhb 
Mr. Lane on being the k t  to dlcover tbe existence of that precious m a d  h 
southern Ash. I t  would be very mtidactory to obtain, throqh tbnt gentleman'r 
exertions, a specimen of the gmina of metal, before m y  attempt should be made to 
fuae hem, and in larger q d v  th.n the pnrent rupply. Should the pl.tloa 
always have accompanied the gold dust of the Am mines, d have .Imp hem 
thrown aside as a brittle, d e s a  alloy ; there m y ,  pmribly, be a q e  d tbt 
rejected metal procurable a t  a t d h g  coat, and tht roPld, indeed, be a nhubl. 
acquisition for the chemist in Indir 



IIL-Rr&r O b ~ C r n ' o ~  r~gcuding Vdtrs; cad on iAs mode in 
which if u treated by Riessrs. Maltbne d M'Cdoch. 

b bu been intimated to me, that an impre88bn is left on the mind, .ha 
& pagal of preceding papers of mine, pnblished in the ~kmd'y18,  of 

my ernploped the term wkrc, as being epnonimons with utitity; and 
I h.re been r e f e d  Q Mr. C. Prinsep's Eury or M w ,  for agamenb to 

rag moneoas ruch a supposition is. 
Th.t thin charge is not W e r  tenable, f think I a?n jnsti6ed in saying, 

d m  I refer to such p a s ~ g e s  as occur at pages 234 and 235, and in many 
& p h ;  while at the same time I must admit, that in conse~uenm of 

attention not having been previously smaeted, in a particnlar manner, to 
& a~sequmees  of such an admission, a laxity of expression hse, in 0% 

w, crept in, which ought not to have beea permitted, uui which d o r d .  a m  
Alot to the urnsatiwl. 

I am happy that my attention Im been thns called to the subject, .s it 
b&n tbt merrns of placing many of the arguments in new points of view ; 

.ad beeuse it h a  brought me acquainted with a work, full of originallti 
I had not before.enjoyed the advantage of perming.. 

I mart now enter into a defence of the mode in which I employ the term 
&, u it spperrs that I differ in thii from Mr. Rinnep, uui moot i t h a  aritm. 
In Mr. Malthas's mlea for the application of terrna in thii science, the fo&* 
omm u the hat, nundy, " When we employ terrna which an of 
osemren&, in tbe common convrrsation of educated pewnu, ae s h o d  d w  
them w u to .grse with the sense in which they are undmtood, in this m& 
adiay umc of them. This is the beat and most desirable .athoritp for t h  
m a d n g  of WOrdE." 

Now, if I rbonld, in ordinary conversation, say, that water, d r  and san-shine, 
I me valuable to man, I apprehend that all hearers wodd frrllp &tad rlmt 

I mant thereby; and that I should be warranted in thas using the term, br 
tL ordinmy wage of dl educated Englishmen. In proof of the above, when 
I to the m r d  d u e ,  in CrabbSs work on English Synonymea, which I may 
qeoce, the acceptation in which English mrds am ordinarily nasd, 
I bod i t  -bed, m '* a general ud inde5nite brm, applied to what in dy 
good, m amceid u m b ,  in a thing;" and by way of example, the following 
qpot.tion oc4nm. 

1 1 1. r h  - u tho W m c ,  them, and omponding aItmmtiu ought. 
I now Sod, to be mode, at page Z74 ; for inahwe, I have written :-" The calm of 
rrl d.1.5, than, in the primary dwcription of wealth, is not, let ma repeat, the 1 q d t y  of labour of which it m y  be the molt, but tbe quantity of labour 
which it must c o t ~ ~ ~ ~ d ,  will, in pmctiee, be the index by which i b  exirbnw 

1 h ksown : for food, it h u  been reen, might be obtained nitbout labour, and im, 
in fact, in practice, obtained with mnch 1- labour than it will support and 6- 
~ d ,  and yet it u paaued of value determined by cawen quite distinct from 
tb hbwr bestowed in itr prodnction." Hem, for the cam of -1 d u e  in 
tb primary description of weultb, is not the qnantityof labour of which it U tha 
ma&," I -Id my " of labour she :*' and for the fdlowing puylsr, 'c and 
rat, it h poremd of value determined by c a m  quits d ' i n c t  from the l a b m  
bslbred om itr +action," I would mbtitute, " determined by other c a m ,  be- 

L ridr t b  Inhour, kc." And many similar limitation8 will, doubtla, alwwbeN bm 



Life hu no value u am end, but means 
An and deplorable, a menm divines." 

Nor, if we deny the aLtence of such d u e ,  u b hen &tood, re, it 
appmm to me, armpte to oweehru a right of altering the En&& language ; 

rkht which we annot  k Jluli&d in mnming, dem indeed a cue of urgent 
necessity be made out ; unler it be rhckn, that the employment in Politicd Eeonom J 

of thh general and indefinite term, be dtqpther incompatible with the dear 
explanation of thore branches of the science, which are in connuion with d u e .  
But I ree no qecessity for our .srmming to d v e s  thb kame, to a l tv  the 
English language; on the contrery, I conahrs that it b of the impor- 
t.nce cleuly to undemt.nd whrein thh general, ad indefinite kind of value, 
diffen from the mom peculiar and specidc d d p t i o n s  which ue ineluded under 
it, n subpaiea; I thenfore take rome paha to trace, first, the generic kind 
of d u e  to ie aource ; and then tbe rpeeiftc di&renca which dirtingpLh the 
*IU dese r ip io~  of v d w  o m  from another. 

To the aaxaaity alone, under rhi  m u  labom, for continually employing 
c e d n  chmm of bod&-, I cooeaira tht Lk indeenite d u e  must be 
b ordinuy conrarstion, we attribute, not only to the i tma which & d t u d  
o m  d t h ,  but to d o t k  n d  h o d k  rh.bra. This, then, h thb 
description of d u e  to u t i l ' i  done u ita source; ad so far I dmit the j& 
of the observation, that I do auke utility and d u e  synonimoua. But whm 
I come to that which I may term the teehnial d u e  of political economhta, rh.t 

p e c d i l y  uirts in items of d t h  alone, then it b m a  necemq 
point out what considerations are a ~ ~ n t i d  to ita creation. Accordingly, 

I devote the laat paragraph of page !U4, and nearly the whole of thc next 
to this subject; and I shew, that to the d t e u c e  of the kind of d u e  which 
mlwjjvely beloup to wealth, d which I have denominated the appmiabb 
u p t i o n  of d u e ,  it h neeenmy, not only that the bodies poasmsing it &ould 
k neeessuy to man's uttarebth.t they rbould poasms inhere& atiligc - - 
but h that they should be the m d t  of certain Merifices to which man volun- 
m y  mbmitci in their acqubition ; and tk.t these d c e r  should be of & 

nntum, that all  men must be Ilgeed in opinion rrgarding them. Now wh.t, 
I arlr, is thh, but ssying, in o t b a  words, than thore Mr. R i w p  ared, th.t 
& value inhering in i tem of d t b  h.r ita origin in their utility to man, ad 
in the difbcnlty which atten& their attainment; the d t y  under which 
l.bonn for making exertions, in ordv  that they may come into his m i o n ,  
being the name thing, of coarse, in my u the diaicalty of .ft.iamart 
of that writer. 

I, to be sure, say, that it is only to the ereation ofapp.eei.bledue that these 
ingredientci (to u8e Mr. Prinaep's term) are ne- ; and that b the en 
of the ordinary and indefinite d u e  which ocmn in conversation, utility alone 
k sufficient. But Mr. Rinaep appmm to me to monopolize the term wake, I 

dtogether the p r o m  of political economists, and u properly haping no axbt  
mce in other kin& of discourse, while I admit that the tam is of g e n d  
application; that the d u e  @mrly connected with political economy is of 
a specific character ; and that what diatinguiaha it from the indshnita kind, L ita 

appreciable in ita nature. 

r We  bit to our ingeniolu contributor, whether posta, who bare a chartered 
lieenae in tbe ME, and whae vary baautica oflen depend upon a bold abure, of w d s  ; 
can, with afety, be rcCarred to u aatbority for tbo meaning of a wwd uwd in s philo- 
sopbical dirtmion.-ED. 



I t d . p ~ a r , t h m ,  thatMr. PriPrp ma "valw." ~ u I e m p l o y t l ~  
term '' appreciable d u e "  ; and that n both trace ita h tenca  to utility, a n ~ p b d  
* di&cllty of attainment : md I am uuioua that oar .ocordaam in thia pu- 
thk rbould be Loom, for Ibelian we u e o p p o d  to matofthebdiry 

00 the mbject, who, wbm tbey q m e  d t e n t l y ,  aupport the contrary opi- 
' h m ; e ,  t h t  Lboar, ordiMtyd.tLrin~t.lolre,btbcmhmluaofdw. 

We are o p p m d  to most writen~ in anotkr impottant pvCieakr, to which I ua 
& d t o l u r e i t i n m y p m a t o a l l . # c P t i o n ; n a m d y ,  t h a t h o m t t h e y u r  
d t a t e d  o w u b d y  to &nit, tbe paitiw nature of the d u e  inbe* in 
d t h ,  their prindpd ugllmanta do n d y  hinge on the &aid, (uegkct, rwld. 
p i m p .  be a better term,) of the Qbtena of my but d u e  of dat ive  eburter. 
Mthth pealiartoMr. R i a r d o ' a a p t e m b  b e c n ~ t o m t o u t h i a  latter 
rumption, ampled, m it mort unaccountably ir, witb the admimion, h t  pcnitirs 
nhm?berhtmec 

On thir kttcr mbject I have wme fiuUmr okrvdoar to oller ; mnn ti- I 
rodd bring to notia mme -, which go to prom the d y  for . . .  
~ b e t r e c n t b e M n i t e  v.lrrdordiaydboourae,.ndthe.pprd.- 
bLvdueappatJaing t o d t b , U w e d  f h l l y a u n p M d l t h e ~ d  
d n e  mpoa 4 t h .  Thtm, when we come M y  to wmidrr the mttm of the 
d o e  in&ring in the prinmy dacription of d t h ,  it will be evident, u WLDU 

coaidmMe portion of that value o m  wkly in the b e t y  of the proclpctl, 
md not in the dimdty of o u  h; w acormpondingportionof the 
dae, -joyed by that description of 4 t h .  maat be of the general .l hda- 
finite churctcr. Suppone, for inrtrsa, the caw given at page 274, where food, 
be& obtainable without q qrkul twd labour whatever, u still f o d  0 

koome pogerred of d m  of the apprecjabk kind. @wd, the Iandomm who, 
in that case, obtain the food for nothi%, it ia clear ttut it could not pomem 
~ ~ b l e  value; for, in u far se they ue a d ,  it u circumat.aced 
pncLd y like air, or water : to their applabcnriona, therefore, it could not direetly 
be meceptibkof appRckMe drutiw. But prod all productim elures, other- 
& a h t b g  in the community, it would d i d y  powan appreciable d u e ;  
buume, bdon they could obtain it in e x E h r y  for tbeir m l y h t  w u a ,  rpeeide 
amount. of their b u r  muat, in tbe an ruppaed, be u t  in the bdmce, a@mt 

-ti& of food. Here, howercr, dthough to the kadrmren apprs- 
kdoa-the food would not be pararsd, in a direct nun=, of appndrbls 
due ,  both labour and utility being eecnthl to the creation of mch value, atill 
h&ectly the food would become posleuad of thii kind of value., c ~ e n  In tbeir 

for u the option given them in, to beatow food u p  the nuoufr- 
twaa m .n rnluuge for moqyht wuen; to go without rrolyht prod- 
dmgether; or paronally to l h  in the production of rmnuhchra; rb 
food at tbeir dirpord, IM being c o n d k  at rill, into wrought prod-, through 
the meuu of buter, which wrought prodecta us only o t h e h  ob-b 
tbroogb the imtmamtdity of b u r ,  becoma, in a reflex manner. pores#d 
of .pprmbble due eren in the &.tion of the landownem. Now, dtborrgh 
r e  nowbere, in practice, 6nd food obtddsle  without my labour rtukver, we 
J w q n  bod that in roeiaia, rbem prodaetion h a  rmde m y  p m ,  a d d -  
atcy for the mpportof the nqoidte W u r  m obtainable in retwn for much la 
Lbom t h  the o p d v e  . g r i c u l m t  acttully beatom ; they inrui.bly Iri.c 
more than fee& thenuelrer, u I hvealnadph,tbemwaldbs 
m m4 nor profita in agriculture, nor profits, or w a p  own, in any 0 t h  

brrnch of prodaction. 



Thb may appear to be dining -J, and csrrging, to a & 
length, the d y r i s  of the value atually ex* in certain deocriptions of wealth ; 
and perhaps no practical good may m a l t  therefmm. But M the vuionr links in 
the chain of ~rgreemcnt Mdrr examination, appear to be d c t l y  in c n e x i o n i  
and u they go to prow, that, to certain ckraes, the indeanite description of vdw 
does exia in rome hi& of d t h ,  while to other cl- tbe appreciable kind 
exists in the same item of wealth; I have thoaght the matter worthy of o b a -  
ration at pruent, u b e i i  calculated to combat the opinion, that no occasion 
e r i m  for distinguishing, in political economy, between the indefinite value, p r o d -  
i q  from ntility done, and the r p d c ,  .ad sppreciable ralw, which pmcadr 
from utility combined with difilculty of attainment. 

I most now RtUrn to the hruintenciea with which I conceive that I am j d -  
ded in charging the leading writern on political economy, ngvding the nimultanaxu 
esiatence, and non-existence, of d u e  of a pasitive kind. 

Having turned to the tenn " due," in Mr. Malthut's work OI Drlgftiou 
~r Potlthd Emumy, I find him writing thus : " value ha two m u n b p ;  vdne 
br nre, .nd value in exchange: vdm in me in synonimoas with utility; it d y  

in political economy, and in never implied by the word value, when d 
alone." To this I luve the rame objection to offer, which hol&, ss I cunceive, 
to tbe monopoly of the term vdne which Mr. Prinsep has mde. 

Mr. Malthns defines the other meaning to be d u e  in exchange; " the rela- 
tion of one object to some other or othera in exchange, reanlting from the enti- 
mation in which eacb is held." Now, there in ambigoity, and consequently error, 
lwking under this definition; for although it in here distinctly granted, that 
Cis relation of eerrain objeets to othem in exchaqp, is the only kind of value 
which d t s ,  besides value in use, rtill the d t u r c e  of a di.tinct kind of indepen- 
dent, or positive value, ie n d y  implied in that part of the smtenee which 
heats of t b t  d u e ,  in the producte, which results " h m  the eatimation in which 
each is held." This independent vdm in each, annot  be that which in nl.tire, 
became it murt be admitted to exist in u c h  product, W o n  their mi.riollr M 

come to be compared ; it is, in fact, the relation suhirtirrg be*- the mod 
agentq and each of the prodncts; wherean the relatire v d w  L tbe raLtioll 
rubsiting between the lwo products t h e d v e a .  I have conceived it to be of 
puunoant importance, to mark the W c t i o n  which exub ktrcea th# 
.cry difficult relations; d I hare traced wlut appear to me, m y  of rbs 
W n g  errom of Mr. Ricardo's aptem, to the neglect of thin ray pdp& 
diffcreocc He, it now appws, is not the only miter embarmmd by tb 
m t  of attantion to these Wuencea, for here Mr. Malrhus is, airh one M, 
band to be denying, and admitting the existence of positive r d a e  ; .nd furtha: 
on, although he has already laid down, that there in -thing but vJue in pw. 
and value in eu:hmge, he adds, " when no recond object is specihcd, d m  
of a commodity natmdly refers to the auscp which determine the 
in which it in beld." Now the caum which determine the in a& 
a commodity L held, are neither itd utility (value in I=), nor ita rt.ndio(( in 
thin rd.tion, or that, to .no& commodity ( d u e  in uclunge) ; these - 
must be uwething paitively and independently &ecting the prednct in qum- 
.tion. Mr. Mdthum, at page 251, ha .nother puuee in point, in which he di- . 
d y  admits tbe exkturce of vdm of a p i t i v e  natwe. " Two .Tti*'' k up, 
a' are never u c h g e d  with each other, withoat a p d o w  atimatioa of the d w  
of eah ,  by a r e f e m  to the wants of mankind, and the maor of proddon." 
Thir in, in hct, uying, that the h e r e  ralua of two prod- wuld not be known. 



men 8 preriolu know- of the *tire value o f d  8 a prop& 
tbrhich bhdttbhbvtrne, but* c%nnotbedrnittd ~rueb, i f th isbe .  
6 . t t b a s a r a d y h O  k i n d s o f d ~ e  5 d n e i n m e , u u l v d u e i n ~  He* 
Wb gmarl d nnmt important relation to the muns of production, uul the labow 

npmcab them merns, aeem to be quite forgotten, by thoae who imagine 
tkt tba is no rdrtion implied, when tlk d u e  of a commodity is mentiwed with- 
a t  e 4wence to some otber commodity." Here, then, we b e  direct ad- 
mirion of two distinct &tiom ; the xel.tion of the value already existing in pm- 
doctr, rhen thesecome to becompued ore with motbet; and t h e n k t i o n d  
pdm& to the m o d  agenb through rhore iartrammtdity, either orre or both ot 
rba prod- hare b&n q t  into e h k m ? .  Thir .dmiiiw d c e a  for my pre- 
rent purpo6e ; namely, to show, thu m e  other description of d m  ex& b u i h  
nb in nnc, rod d u e  in exchange ; for Mr. Mdthlu would, I believe, be the very 
k t  to admit, thattwosuch r a y d i d r r m t ~ t i ~ ~ t b ~ ~ l l g b t ~ t o k w n -  
knm&d, by beingmadeto pan nndcrone denomindon; monebeingmoreap.bh 
of- . . than he, the a t m t  of error to which we render o d v a  liable, when 
rc - so rag loosely, M to pra, withont b e i i  a- of it, from one of thew 
d&ma to the otber. Baiden then, tbe uul inde6nite kind of value which 
hbem inrZ1bodieswhiebuemwfaltoMn, tbueabbbtdrlaewhichinhver 
gaitirrly, d independently, in dl dtscriptioru of w d t b  ; and which b mmqtible 

1 d r p c d f i c . p p r w L t i o n : u u l t h e r e * , b e d d e r , t h . r + i n e v h i c h  
m m h  the relation of exist@ appreciable d n u  in dWaent pdeetr ,  when r&m 
pdm& aze ao circumstanosd M to be brought into cornpiariron. Th former kind 
d .ppnb.bk d o e ,  skdng bow great d c e  the pommaion of m y  product in- - .ad conmquently how wealthy, or how poor, its pcmmmr may be ; while 
& ktta kind merely shewn, thu wben excbaaga mm on foot, so mach of aoe Lid 
d ammmlky ought, in equity, to be given for M, mnch of =me otkr. 

Having stated, that the denial, or neglect rather, of the aLtence of paitire d w  
m om? of the leding dmradmistica of the popular works on politid -my 
dtbe&y, I must rewt, that I . m t o b e ~ ~ l a a n i a g , t h ~ t ~ ~  
b ef imohed in their argnwnb for the at.bIbhment of tba tbeaier 
tbq rapport ; not that verbal didmiaaiom to the contrary do not exist in them 1 .L 'hm, bd*l what Lr been writtea regarding Mr. Ricardo's work, and 
dmt  lm n w  bssn add of tbe wri@ of Mr. Mdtbns, I h.re to bring,to 
notice, tlut Mr. M'CuHocb, .Itbollgb supportmg Mr. Ricardo's doetrines through 
&irk d thin, has still a great m y  det.cbal pamgca which mort k d y  
rbft the i a d t d e  existence of valne of a paitire and hdepcmht churctcr. 

I N q ,  ha h gone into a nice discrimination between red, uul exhnpble  
d m  ; w, t&t the former corrcapwdr with the laboor which a prodact amb 
rba .CtlYI producw ; while the Loner rgr&r, with the quantity of laboor, or rbs 

of mmmodith pmdnced by others, which the prod& will c a d .  
1 & mot rag clearly andwtand the drift of this argument ; and it appeam to me, 
tlrL Mr. M'CuUocb W f  does not much more clarly know what he - there- 
by; for be dmita, at pye %?la, that supposing the market be not a8ectsd by rno- 
.qdiq (Ir two kinds.of d u e  must be idmtiaL Yet h does cocleeim them to 
k-t; .lid Li. rerm, forthinking t b r t theymns tbe ro ,~  thb; t b r t i f t b  
mckqpbk mhm of prod- were no greater th.n their real value, or h otber 
~ U m ~ ~ f o r ~ w ~ w h u t h . e ~ ~ t b e m , t h e y e o ~ n m r  
id. b them for otbar things. But he luvm that men & + in 
~ ~ ~ p r o d o c 9 . o d , r h u a a o r e , h e l o o k s a p o n t h i s f & , ~ ~ ~  

M $ e r  qfPoliticolE-y, by J. R. lIIColloch, hi- 



rbieh rJla the e x c ~ b l e  vdne of ptodncto above their rul d u e ,  or achal 
cmt. llh m m  a collateral e&ct for a came, in a rpeda  of mphiatry, which, 
I regret to ray, vitiated the &ng of mmy of oar leadin8 politiul ecomomhta; 
bat 1 3  it pan at ppnaL  I do not hm m a n  to enter into the q d o n  of what 
cuum a d&nmce behccn prime coat and market price ; I m y  herufter touch w 
thh, u d u on m y  other simple which appeu to me to be misunder- 
stood, and myrti&d. I must now nClum to Mr. M'Culloeh'r m.anu of treating real 
md relative vdne. Having ealbttd himaelf under Mr. Riardo'a bmwm, and 
bving become penaaded, by hb mema, that it b throtlgh uchmguble, md not 
m h  d d u e ,  that we am to become acqarinted with the wying cireumstanas 
of the diaerent clYrws in wie ty  ; with their i m r e d q ,  or diminiahiq wealth, or 
poverty ; he, dthough perfectly aware how mnck more wealthy or more poor, certain 
changw in productive power m y  render dl dunes, although thm in dect ,  stating 
h m  much the profita .ad nrga which rnppott them, m y  thenby be d t e n d  in 
quantity, b is fwndw thk u a matter of little importma, md u beiq -9 
worthy the attention of politid ecowmiab, when coatmated with the circurmtmce 
of d n  &OM of the prodncta amongst themmelves, remaining unchanged at the 
time in q d o n  ; he tarns his eyea from wlut vitally conamin m d i n d ,  md fua 
them upon what eur d y  be quatiom of inratig.tioll to the curioar : in pmof, I 
beg the readefa attention to what follows. 
" It b almndantly obvious, that dl commodities poamned of exchqeable, mad  

Jllokpaeeaaedofdvd~anddaicrorrrdL"page211. 
" M" that an invariable standard of exch&able value " wonld tach ns, 

mald  be, that the camen which first made A" (the standard) " exchange for B," 
(the commdity,) " continned to a&ct them both to the sunc proportional extent ; 
bat of the notan of thm euuq m d  the intenrity of their opention, we should be 
left wholly in the duk" " Having clscahined that the excbqcabk value of 
m y  OIW commodity mart always be eqmad by the r e W m  it bean to mme other 
commodity, or to labour ; the next object that d.imr oar attention, in the inveotiga- 
t&m of the circumatuIces which determine thin &ion, or of the regulating prim- 
aplc of valne." " It h the quantity of labour required to produce" wmmoditica, 
" tht formn the aingle principle by which their rul vdue ia eduaipely regulated 
urd detumined ;" .ad it will be afterwar& mhm, that when them are na mom- 
polies, and the supply of wmmoditia in the mark3 b d y  proportioned to the 
d d  demand, their exchmgwbk vdue h identicd with their d dw"  '' If 
i t  r b a d  be foand, that the power of a commodity A, to parchase or for 
.nothcrcommodityB,minerarcd;mdifitIhonldJllobefouod,th.r~@ 
baream hd taken p k a  in the quantity of labour required to prod~~ce A, while tlw 
quantity required to produce B continned the -e, & should be entitled to my, tht 1 

oftheesteem inwhichitisheld byi&pom&sor , .adconneq~of  thepmpor- 
tion In which he rill uchanga it for o t h a  thiq." " Nothing that ia vdm- 
ble can be obtained except by the exertion of a certain amount of labour, or of 

force. Thb b the pice that mm muat pay for all t h i q  not rpout.nco&' 
W b y l u t a n ;  and it h plainly b y t h e m q p & d e o f t b e p r i c e , d n o t b ~  
tbu m.gnitu& of the tbgm themeelm, that ral vdue is to be estimated." 

I ham given there extra& fmm Mr. M'CnIloch's work, to show how much im- 
port- he .#.ch to the red vdue of commodities; for he hen gocs the lePgb 
o fWk! , th . tdva luemmt  be the auae ofthe exbtenceof d v e d u e , ~ t h e l  
m*be~rameintheamqeata teo f  marketa; h..40rayr, that the uch.nso- 



.bk rihw of commodities =auld ten& a mthixq but that certain dreamst.nca 
d d n g  them nspeetively, hd mdegow d m g e ,  or had renukd conatant, but 
tbat of the natme of t h e .  circumatancen we rhould be left wholly in the dyk  ; he 
lhwiee tells ar that the *ce man must pay for all things, i m  the nune u th& 

Fdv8hw.. 
Rd I been vriting to eatablbh my own views on this subject, I could not hrs 

m a n  appmpriate language : what then rhdl we say when we 5 d  thh A u k r  
to prove, that the price of mmmoditiea must be de.termined by yay diffw- 

& prhrciplea from the above ; that prfcu cannot rLe or M, if dl commodities bs 
equelly &eted y my change; and that pri- W i g  incapacitated from r h i i  or 
h&q the iaeidentnl cirramst.nee of the relatiom -of prodncta amollgst them- - d n g  unclunged, t ba fo re  the gning of more or lem real value, or 

ryes, to the of labourem, the cnhancemant, or reduction of the 4 
mt of prndaeing commodities, will dect roeiety no further than by enriching or 
impmerirhing the claw of capitalists! He writa thas at page 297. 6'  suppora 
tLt tbe q u d t i e d  of 18bour reqnkd for the production of evey apecia of 

are i n d  in exactly the name proportion, under mch circamsm- 
aq it b quite tbat their excblngerble v a l ~ ,  M compared with each ohm,  
& remain d t e n ? d  : a bushel of corn would not then exchange for a 
q-t&y of m d n  or b d  cloth, than it did before the increamed apenne of its 
prod& ; but eaeh wodd have a greater real value, bemuse each would be the 
prodoa ob a m r  quantity of bbonr. Under these d m m a a n c e r  tAc picst of 
#tier would nmclin ntatioluuy," (the toil aad tmubb of acquiring & 

kQ incnwd,  .ad the toil and trouble of .cqairltion being, bp hir - 
-, & of dl things whatsoever,) " while tbe d t h  and comforb of the 
rocHJ-@ be mataiolly diminid&." AU in that are wodd, I take it, 
hve -me poorer ; the labowem getting r d e r  wages., and the capitalisla I& 

m, md &in, notwithstanding the 6xednw of the relatiom of producta .mow 
; " bat he addas" M the expease of producing-dl commodities b by the 

=-tion e q w  incrmned, it wonld not be necessary to nuke any greater M- 

to ob& one than another, and their relative valuea would be totally d- 
-n Now wht ,  I may uk ,  doer thin import to the d t y  ? it may be a 

'-on to the curious, to watch how the relationa of commoditia e t d ,  
&n changes in the meam of production have taken plaa ; but n o w  - what eo~nrm the mockty, md the pol i t id  sconombt, studying the am 

ol tbe incnue or  diminution of wealth, b the circnnuttmce of dl prod- - beem rendered poorer t h  before. But m, the writen of Mr. R-, 
b v e  otha athim oa hand, and that which b become impolslrnt in their 

sttrmtion, & aot the dimininhing or hcnuing w d t h  of dI &, it L the & 
hriDIlr of product# amongst tbemalwa which they have undertaken to watch, and 

tbey proceed. " But if a general md e q d  in- of the quantitia of labow 
ra@ed for the prodnetion of commoditfea, cannot dter their relation to one mo- 
Q, it t quite obviom that thiu relation ernnot be .Betted b a general md equal - of the he paid for that labour. Pluctuatiom in the rate of real wW 
.~lect & proportion in which tbe produce of ind* in divided between capital- - .od hbo-, dimidding the pm@n beloaging to crpitdi~ts when thy 

.ad it when they fall. But M these C- in the diotribution of 
add to, nor take from the q ~ t i t y  of labour r e q M  to 

w, t b q  annot  d k t  either tbdr d or ueh.ngable value." p- 298. 
lac lPI a sj to taa bottom : Wagw prmraendy rLe, m p  Mr. M'Calloehs be- 
q p l t , ~ m t b e  t o c r c r c o f ~ , . o d * ~ t Q t e m b n o f ~  



over inferior mih, mom toil and trbnbls han become mamay to p w  Eba food 
of the labourer. Now thir L unquedonrbly It.* a cue precindy dmilu to tht 
which he has Just given, w h m  the red d n e  of dl products b been inerured 
jncrenaed difticulty of production. Now, horevu, it hm plased Mr. Riado, + 
after him Mr. M'Culloch, to call thm by another nune ; such a rte of wages u now 
denominated a diminution of the proportion of the prod- of industry bdongiug 
to capitalists ; and M a diminution of the proportion of the produce of indmry 
falling to the hare of the capitairh noun& like a very different grir from an 
inareaw of the expaw of production, it k taken for panted that it in no. He, 
hoaerer, thk question dl lutnrdly eug~est itself to the foIlowm of Mr. Rieatdq 
and it d e a e m  particular attmtion ; for the root lka here of tha erron into whi* 
he hu run. Suppoae, they may my, tht n h n l d  d l m  the d price of prod- 
the toil and trouble of obtaining them, wonld he incnased, either when dl labour 
b.s become leu productive, or when the wages of Lbow had riaen bcuose of the 
d t u r c e  of a neccMity for mr t ing  to worn lands for r a i a i i  rhe food of ths po- 
pulation ; as, in either cue, the rbe of d price conld not be iadiatcd th@ 
ths mesns of any commodity wh.taaacr, whether rilver, or gold, or corn, or mub 
h, therefore it could not porsivy dect  wmumua ; price i m  only known thmgh 

meana of money or mmc other wmmodity, and money k compoaed of silver or 
gold, which are commodiriek Under theae circnmatancen how then could a rise of 
red price be. a r k  of money p r h  ? and if it unnot he a riw of money price, h m  
cani tbearbeofpr iceat  dl? Wemayallowthequemtiontonmain 
Torthepresent, for theae reirmmi f i n t , ~ i t h a n n t i l l  t o b e p m v e d t h a t d  
a combination of c k n m s ~  ia possible, u shall tend to the enhancanent of 
the di- of obtaining all products rhstsoever. If, u I have endamwed to 
show, the d u e  of primary wealth murt dwap make a very near approach, indeed, 
to the highest, which men caa possibly entertain for it, (an inevitable conse~ucpce 
of the m o ~  of the population being d w a p  necessitated to o& their utmmt hboar 
for a d c i e n q  of food,) then anch an event M a g m d  riae of T, p w  
from an enhancement of the d value of food, could never rake place ; the -- 
tion of a large proportion of the popnlation being a n e u m q  conrequmm of such 

enhancement. In the event of a h i n e ,  then indeed we do perceive 
in practice which conenponds with these theoretical imsginings ; and in thh came 
there is no need of my telling my madera, that mmething more distresring, occurs to 
the community than a mere reduction of profits rb the capit.lirts ; the whole frame- 
work of society then wnvulsed, and all productive anticipations us then fma- 
troted. But it is temporary, and paclser : its permanent continuance, and t h e e x i s h a  
of society on its former scale, are utterly inwmpatiblc But it may be d e d ,  whe- 
ther I mean to deny that inshnca have occumd of food king permanently laired 
in price, and wages raised with them, when o w  own country, at  the present day, 
may be. confidently appealed to as an example? I answer, mry manufactaring 
town is a similar example. But is it not the case that people of the neighbowhood, 
dealing with the tom,  furnkh from their yearly incomes, the menno of enahl i i  tho 
townsmen to pay the. superior price of food ? Does not the whole world act aa itr 
neighbourhood, to that emporium of manufactares, England ? If -land done a- 
isted in the world, could riaing price, and n-, then I - 
confidently in the negative. But I find I am anticipatingthe resnltr of w- 
ments with which my readem must be unaequainte8 ; I c.uurot, t h d n ,  upea at  

thii time to carry them dong with me. Should permit my p- 
with the investigation, and should the p a p  of tho O&qarrmrin open to my rue, 

in the promution of I+O comprehensiq and w, dry a uubjsct, I rh.ll k m a t  lupp, 



my readen as go mom n d i l y  with msi the q ~ t i o n  which baa bere bem 
braebed. For it m not rbe riatun of value, and its eonnexion with d t h ,  which 
h d o D e b s e n ~ b y t h e r r i t u q w h o h . v s n o w  acquiredtheconMenee 
of tbe pablici tha rgrtcm of money, m  propounded by them, a p p a n  Jllo to k 
ermnmtm; the p d p b r  which regnhe the qpliation of capital to production, 
4 which detamiPe the evolution of pmfie, .ad their aepuation from wages 
-me ~ w w y m r m a d a s b o d ;  their theoriaof rentI thecaueaIrai@ 
~ t h e s a f o r t h e g a i o , u i r i n g o n t o f ~  u b n g e ;  thephcipkabywhich 
m m a o p o l b b d c o m p s t i t o r s u e g ~ i d e d i n ~ 1 ~ ~ m u t ~ ;  n l l t h e s c , n ~ w  
mrny otba imporbat poine, ue, I feel rsLl d, d i d  by them on hbr 
pineilJa Tbaa ue sweeping c h a g q  which it requires mach hudihood to put 
P m t h , w h a n o o a r i d e r t b e . c k e m l e r k e d t r k n t , d t h e r s L l ~ e e k b r i q  
of -y ol the writem who have devoted themrel~a to the pmecution of thir 
deme But if I can succeed in e r t a b l i i  that crso the origins ~ ~ u r c e  of 
wealth and mmue u at  the p m m t  moment mubken, surprise will cease to be 
~ t h . t m n u n y ~ a l ~ o ~ d d a i s t ;  ~droodcrwil l takeimplree, that on re 
rot- a kSda t im,  8r1 a0 lofty, aad of 8lleh & c d y  p r o p o f i o ~ ,  rhodd b.rr 
been mid, aye, and mt only r a i d  but kept in itr erect, although I believe, I may 
dd, tottering position, for DO great a length of time. Pealing dl thh, I propom 

- - 

tht the next paper dull be devoted to the of thir dl-important question, 

that m ret at rcot, dl mwt be labour thrown away, which u krtowed upoa tbs 
u h m  of Politial J.bmomy. 

N . 2  t h  Errors to which the Barometer ia lid&. By Lieut. R. 
Shortreed, Bor. EsCab. 

To the Editor of Gleanings in Science. 
Sl., 

%m the number of pemm now engaged in malting meteorological o h r t i o m ,  
i, my be expected that a maas of facts will be obrained, so an gradually to enlarge 
.od a up tbe bouodaries of that science. It in, however, much to be ngretted, that 

are ao many observers there are but few good observations. Without 
M n g  to the incompetenq of some of the o k e r s ,  I am of opinion, that the 
-t of goad obeervatiom, m in a great meamre owing to the defects of the inrhp- 

employed. I propoae, therefore, at pnsent, to notice the principal wurcea of 
& obeervable among different ' - e, beginning with the b m -  
w. To t h e  who have paid any attention to the subject, it is aarcely 
to mention tb! barornetem do difer in their indications. The first and most obvi- 
olllerrora .rt, in kingthe extreme points of the wale, and the intamediate divbion' ; 

1 rod bere oxeept t h ~ ~  ande by lhm.  ailbaft, d l b  g l u  oistanu, in which, 
L.naa, ulmn the glu beooma miled wilb oxid. of m e m q ,  it h m e r  alaort im- 
" ' t o n t ~ w i t b u l y  tokrrbkpmckioa. 



thii, w, imnotnowaocammeamitwu-ww M m - h r  
of late, been paid to thii part of the subject, by iartrament maLen. The correcbm 
of d i i o n  in easily .smt.ined, and gemrdy, in mout inrtrameab mr in it L 
sufficiently exact. Bat supposing the d e  perfect, and the tube p r o p l y  illsd. 
fatile soura of errer is the different specific gravity of the me- unp- I t  h 
much to be desired, that philosophen would ylm to we mercPrg of nome dobite 
density ; for until thin is the caw, no comiat8~cy among d i h w ~ t  inmtramarh b to 
be expect&. I would snggeat 13,6 M a r e v  convenient dmsitg for luc 

Mercury of thia rort h p m b l e  without much tmuble, and it docs not mil the 
tube. In the inemmenla n m  employed, it may be found of d l  from 13,2 to 
13,6, m d  oecaeionally 13,65. I t  seldom, I believe, in ordinary insftamenla, e& 
the laat number. I t  might, no doubt, by c d  purification, be obtained of 
density, but muld be more difficult to be procured ; and though it might be d in 
the more expcmive iortnunentq yet it would not be ased in the common on* 
which would thua not be ro d i d y  comparable with the standud men. The 
particular density h of little importance compared with uniformity, uad 13,6 b 
a number more w i l y  remembered than one Yaving a p t e r  number of &urn. 
A column of 30 inchen of mercury of 13,6 will exactly balance a column of 34 
feet of w.ta. The convenience of exyming correct d t n  in whok numb in 
m t  to be omrlooked. 

The next WMX of d-rncy among dilrerent barornetem, is difference in t& 
dhm&m of the t u b a  But aa the amount of t h i  h donatant in the same inetru- 
ment, aod as the value of it is known for dl dimnetem, it ia nnnccemuy to m y  
more about it. Another very common manx of error, is the imperfection of the 
m u m .  The vacuum may be imperfect from three canam, la, from rtmarphaie 
.ir ; 2d, from moistare ; 3d, from the vapor of the mercury itself. 
If tha error a r k  from contained atmospheric air, the mount of it may be deter- 

mined in dl  came^ without much trouble. If it a r k  from contained mobtan, the 
mowit  of the error may likewk be calculated in dl caws ; but the calcuLrion 
muld be rug troublesome, M it would be v, in the fint place, from compa- 
MM at different temperahim, with r correct barometer, to -& the quantity 
of moisture in the tube, and then from the p m u r e  of vapor at the temperature, and 
the e r p e t y  of the tube mid of mercury, to find what preasure it would actually 
exert, and h e m  we should have the consequent depression of the mercury in the 
tube. A formal. for thii puqme might be easily given; but the be& of all moda 
of cometing thin error, is to expel the moihue, by relilling and reboiling the mer- 
my in the tube. The dep-ion d i n g  from the vapor of the mercury, may ap- 
pear at h t  to be inconsiderable. In Barometen which have stood several month 
in the sune place, I have found it mount  to .020 md upaarda As far as my ob- 
m i o n  extend, the error from this canfie is nearly inaenrible for the h t  week or 
teu dap ; a d  at the end of ahout a month, it may not exceed .003 or 005, but it 
in- according to the time that the instrument is allowed to remain un- 
moved I have no meurs of determining the ultimate amount which it would at-; 
probably it depends on the temperature M well as on the time. The remedy is very 
simple ; we have merely to cow the mercury to ascend to the top of the tube, and 
the vapor will be wholly condensed. I would recommend, therefore, tLU in dl- 
w h m  a buomcter is in comtaut uae, the mercury be eatwed to uculd to the top of 
the t ubs  once a week at least, and thua the error wonld be corrected before it be- 
came of much importance. I have examined reverd buometen in this rapect, and 
have invariably found them to atad higher, by a wmiderable quantity, .Rer the . 
mercury had been made to fill the tube, than they did previously ; and I bra no . 



dmM,tL.riftbaprk.tkydsatb-,byrhLbti.C.lcPtt.b 
~ ~ k e p t i n t h e B w c ) p r ~ r O . a , a r i m i k r ~ t r i l l b s ~  

l l b e ~ b ~ i m ~ o f t h a ~ p r o d d o r I t h . b u o l P r r l c  
~ ~ a q I m * o f ~ ~ r .  
kt k betbcbeightdtbsmerrrvgiu apafeetbuomcta, ortbeh.s.tmapbwic 

~ ; I t h a ~ o t t h e b n # P c t c r n r b s , f n w t b w f r e o f r h s b d n t o t b  
Dp Itnrcqairdtobadatdat~httbs  m e ~ w o u l d . t . n d 0 0  introdadq 
a q o u t i t y o f . i r ~ b i c b , a t t b g h n ~ ~ 6 l l t &  tnbstotbe &pth=u 

I d r k t k ~ t r # l ~  
T h c . i r . t t b c p r a f f m k o c c ~ p t r a ~ o f t h t u b e = r , b a t w h i n b o d o e c d  

at t b s t o p o f t h e ~ , i t ~ t b r ) r s  I-=, .adis tbmuoder t&prr*rnm 
h-r,hslreweb.wka= (A-r) (1-r); (A):=*-(I+A) r +  IA; or,fi- 

I-A h - - - -  h'u' 'Ann' A s  +- - -.or,r=A- - A' s' 

2 h (1-A)8 ( i - ~ ) ~ '  1-A + (1-A)' 

w 3  - - + kc.  ; (D). In mort c a m  the first term muld be r d d m t l y  cor- 
( I -  hj 6 

.norkway. P F h u m h y ~ t b s ~ e q u a h n  (A) A,.= (A-r) (I -r)  whnoe 

An I-r  = -- (F). Bat whm tbe deprrrion L 4 A = r very m l y ,  .Id 
I-r ' 

h 
I - s  = I-k nearly, bence k-r  = - very ~ u r l y :  .Lo A - r =  

I -  k 
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Tbe &pradom is, tbadore, very d y  in- u ths vacuum in the tnbe', 

P d h c D e L t h e c o m ~ v e d r r n t . g c o f a ~ t u b e m e r  alhort oneimperfdy 

r Tbb ir true w i t h t  maible error, w h o  the vacuum at thc tap of the tube is not 
h thn aa inch in length. 



Prom e q m t b  (A) we may 6nd a Ithen I ,  A, aed a, us m, or in otber rd, 
by comparing an imperfectly 5lled bammeW with a c o m t  9 we may find the 
qnantityof &con&inedintbetuhe, Pndheoce tlnd tbserrorofiadicatian i n m y  

("-2) ('-*) , (H). If great correctness be required, the bulk of othereaecr= - -. 
A 

the contained air, M affected by change of t e m p t a n ,  must be tclken into amount, 
bat it h annecemq to ealage on this subject, and take up the pycs of your work 
m y  hrther, M any pemon who undentands the preview invdgation, will have no 
d S c d t y  in applying it in any particular cane. 

In all sea, however, it i preferable to have the tube perfedly freed from &, the 
mrest mode of a t b h h g  which, h by boiling. But thi~, in the haoda of an iwxperi- 
enced penon, ie attended with great d q p  of cracking the tribe, to amid which, I 
ah.U hem meation a very h p l e  mode of making barometers n d y  pufsct, without 
boding. 

Rub the tube dry with some silk tied to the end of a wire, or with a p k  of 
tlrrnnel dried and bated, 4 then 5ll it with dean mercury by a paper funnel. Then 
collect all the air bubbled, excepting m e  or tno at the top, and remove them by in- 
clining the tube. Revem it now in a baniin of mercury, and the small portion of 
air which rras left in the tube, will rice to the top. Now qp ly  tbe finger to the 
lower end, so M to keep it u r  tight, or what i be#ar, while it h in the bum, atop 
the lower end tightly with a cork'. Bring the tube w w  into a horizontal position, 
and let the mercury m u  M gently M m y  be, to the top, and by a little are and 
mmqcment, the contained air, expanded by the diminution of pressure, may be 
brought along the tube in a 1- bubble, leaving the tube almost pertecLly filled. 
When the bubble ir brought to the end, the remainder of the tube may be filled with 
mercury, md when set up it will atand almost exactly the same M in a b o i i  tobe. 

In thii way I have filled tuba whiih stood to the name t h o w d t h  of an inch M 

b o i i  tubed and m some -iom I have found the mercury dhen to the top of 
the tnbe, and not fall till shaken. 

It ia probable that a pason may w t  succeed the h t  time he t h  tkia method. 
I wollld recommend, therefore, on fint filling the tube, to a h e  iron wire through 
tbc cork, to the top:; then allow the mercury to fall, by withdrawing the cork in thc 
b i n ,  and then proceul M before directed, to cork the tube and bring to the 
horizontal position ; then by gently withdrawing the wire, the whole of the .ir may 
be brought along with it to the end. 

From a d m  of experiments lately conducted at  Chatham, under the superin- 
tmdenae of Colonel h l e y ,  of the Royal Engineers, upon the subject of 
water cements; it h~ been established, that artificial hydraulic mortar, nearly 
equal in q d t y  to the Roman or Sheppey cement, may be made from very sim- 
p k  matmiah, procurable in a lmm every corntry. Thb di ivery ,  fallowed up by 
an mple  train of practical investigation, with various ingdknts ,  will prove a 
darbk rquhi t im to C i d  Engineers and buildera in Europe, and it h likely to 
ba of the utmoat conwqaena in Auntrim where the nrturrl pazzolana, or mate- 
rid for making water cements, not produced. 

8 In tbh eue, tbe lower end of the cube will rsq* to be ground urPooth, d 
h r p  intsrnrl edge removed, in order tbrt tha oork may be propall iwrted. 



I n B e a 6 1 , w b P a f r o m t h e h M o f t h e g r o a a d , u d ~ e h ~  of thedi- 
a a t c , t h a ~ m o f . I I ~ u e ~ y a p m d t o d . m p , d i n m . n y  
emu, u in b- k ue immersed in rrta i m n d i a t d j  .Aa wnstrnction ; it 
roald aem more argclrtly requbite to employ a cement which should have the 
propaty of huQning ~ d e r  water; and yet, u far M I an learn, thin deaidlo 
qul i ty  hu .ot yet bean hold in say of the mortar8 of tk coantrg. Although, 
thatfon, the d t n  of Colonel Mey ' r  marcha hve not pet been p u b l i i  to 
the mrld, I dull t.Le dvantage of my having been prraent throughout the cowma 
of his experiments, to commnnicrrtc the principal facts elicited tbmhPm, ud at 
the time to ~IGW, bow mccedul hu been tbdr application tow& the f o d n  
of a hydrdk ament  out of nuteri&. procarable in Cdcutta, .nd indeed al l  
om India. 

The armporition of Rorrrm -t, whleL hu been unnnned M a modd for imitm- 
t i o o , ~ ~ a r s f o a o d b y O o y t o n M ~ t o b e a r f & m : -  

Lime, 
Carbonic add, 

1 A rmad by M. hk,  of thc Bodogre Itone, wMch pre&ely m m -  
1 tb.t of S b p p q  in it8 properties, yielded ths following comptmition : 

Cubonate of lime, 
Cubomte of iron, 

1 
I 

Silia, 

O q d  of iron. 

I 
w*, 
Lor, 

I ~hrs . lulp~ prove, that the called Sheppey mm, an ueill.eeom lime: 

with a luge proportion of oxyd of iron, a 8nb~ t .na  that reunr to phy .n 
important put in the mix- 

I Th phcipd -ce bctwenn ths natn~~I  stone, and .n arti5d.l compound of 
the ume c n b a t u ~ ~ ~ ,  must evidently be in the more intimate wmmixtum of 
ingredkntn of the former; for it u not probable that a thorongh ehemicrl combha- 
tion eri.tr between the lime .nd da or a l n m i ~ ,  ~ince the former suth k r& 
dity meparable by an add, leaving the clay apparently in it8 original n a h d  abte. 
The prhdph, tbso, u p n  which C d o d  Pdey  proeeedcd, wuto make M perf- 
*tun u p d b l e  of hi8 m a t e d ,  that L, an exact imitation of the 

rtavbefonerlc~n;andtoderldthit.Rsrrr~jlutintkume~yo 
rirLtheBomclllcmKmt. 
Tba n u t e r i 4  which formd the bub of hh uti8d.l parrolurr, were urbolrrtr 

of lime and clay, in the proportion of 6 puts of the former, to 2 of the latter: to 
tba It N tOud n a m w y t o  d d o t 4 s l . r n b n ~  inpuricaLreuerofwhicb 
lvntionrlllp?amtlybe?Mde. h m a a ~ ~ u ~ t b e p r o p s r ,  



mixture of tbc mrtaiah, I dl detail the p r e c u ~ t i m  nqnidte in this prc l imi iq  
operation. 

Tha carbonate of lime being reduced to a fine powdsr, h mixed np intimately 
with the clay, adding tmacient rster to re& it a stiff pa~te, mch as bricks would 
be made of; after thb, the compoaition is moulded into l a m p  of the d u p e  of 
bridrr, 4 inchea X 3 x 2, md net to dry. I t  is then calcined in a lime-Kiln, until 
the carbonic acid is thoroughly driven off. 

The composition is now to be w a n d  np, d y ,  into 8 wry fine powder ; md this 
operation required attention ; for the m e  composition which will make a good urd 
Imting cement, when well pounded, rill not succeed at all, when badly ground up. 
In the otate of powder the lime h ready for use, md may be p-rved, if  kept fmm 
the contact of air and wate~. When used, it is merely to be mired up with water ; 
a greater proportion of liquid being added when the cement is required te harden 
Jowly, md lean when quick setting is the object : when the quantity of water h very 
mnall, or barely enough to make a pa& of the powder, a very fen minubeq saffiee 
to render it quite hard. 

Col. P d c y  employed blue day, taken fmm the bed of the Medway,in most of bh  
aperiments, and found it preferable to the brown day, apparently from ita con- 
t.ining pmtoxyd of iron, in lieu of the peroxyd of that metal, which, in all caaea, 
proved detrimental to the cement With the brown clay, indeed, it tnas found ad- 
vanIltageous to mix about 2 per cent of pmtoxyd, to make it a good dloy for the 
lime ; and to prevent ita convenrion to the state of peroxyd in the Kiln, a farther 
addition of mme carbonaceom matter, mch as coal dltst, resin, &e. was in EJI caae~ 
fonnd necessug. The onperiority of the blue clay may probably be owing to it6 
containing a pordon of veget.ble carbon, diffused through i+ The proportion of 
carbonaceous matter added, should form 1-15th or 1-20tb of the m m .  

The following are the results of the d o n a  uperiments made at Ch8th.m. 
E.p+ Blue Clay. Chalk. Coal Dw:. Cement. 

1. 27 66,3 697 r v ~ r h = d d g o o d  
2. 27 67,l 699 w U ~ ~ Y  good 
3. 27 65,9 PSI not quite KI ppd. 
4. The same comporition, with 1-15th of di&rent oils md reaim, .Iso lrmremd 

vey well. 
5. Chdk and blue clay, the latter of which had been previously m h e d ,  did 

net form a good cement : the composition falling to piecea under water. 
6. The following anbstances,when added in the ptoportion of 1-15th of the whole 

macs, were found to redtore to the w ~ h e d  clay its hydraulic p r o m  : viz. ar- 
bonnte of soda, cubonate of patash, and muriate of ooda. 

7. CompounL of chalk and pipe clay would not a n m r  done ; but ~ J M  .hove 
mentioned saline ingredients, added before calcination, at once conferred upon thwe 
cements the property of hardening under wster. The proportion, in this csse, how- 
ever, needed m be wq- small, vcuging from 1-50th to 1-150th, according to &- 
C ~ t a n c e a .  

8. Magwain had strong hydraulic qnalitiea, becoming e x d v e l y  hard of itrdf, 
whm immared in r o t a ,  .Ra calcination ; but it hardened withoat heat, and with 

dornasr. Should the limestone med in forming a cement be a dolomite, 
it was h u g h t  it might prove p h b l e  to pure limcstoae for hydranlic p q m e a .  

The foregoiq memoranda nerve to shew the facility with which arti6ei.l p u m -  
may be formed, by M n g  together m i x m a  of clay, lime, and protsyde of 

h 4  with a veV 0- p- ef a m ,  where thL may not be ouppoud to 
a L t  . k a d y  in the clay e m p w  



%m the description of the e m o r 8  employed M limestona in &I hbnkrbr of 
lodi., I ascl led to mqect, that they might redily be converted into hydraalic a- 
men@. Like the Sbeppey hcfa, they are found in hard nodules, and consist of sand 
or clay, intimately united by ealanons cement. Such carcat8, especially M rill 
not slake after calcination, of which many aamplen are &en in Mr. J. Prinscp'a 
tables, m d  which contain from 60 to 70 per cent. of carbonate of lime, seemed pe- 
calmly adapted for the purpore, a their composition would obvi~te the c a t  of 
pounding m d  mixing the ingredients before calcination. 

My own experiments have hitherto been confined to the following apecimem :- 
1. A specie~ of small nodular cuncaz, of a dark colour, is found in theSat Warn 

lake, consisting of about equal parts of l i e  and femrginoua clay, with probably a 
pod deal of decompoeed vegetable matter. This I found, on trial, to constitute, of 
itdf, a very perfect purmlana, hudening rapidly under water. 

2 A mixture of one-fourth of chalk, well pounded up with the above cmcor, 
dm yielded a very good cement, but not quite so hard. 

3. The Burdwan concor contains a much lnger proportion of lime, from 65 to 
75 per cent. : it is, therefore, too rich, by i W ,  to form a good cement, but with 
the addition of one-fourth of blue clay, it anmvers perfectly well. 

4. The rWred lime of Sylhet, M brought to the Calcutta market, worked up 
with eky, in the proportions of 2 to 1, made into balls, and kilned,anewers perfectly, 
though it does not become quite M, hard M the preceding : it seems probable, that 

I this lime may wntain a little alkali, from the wood with which it wan ori@ally 
1 barM?d. 
I The clay n d  in the above experiments, a m  dug up from 8 few feet under the 

pd; it is of a blueish colour; d s g m s  well adapted for +e purpee : it is im- 
pora'ble for a clay to be too plastic ; and when it contains much sand, it is needlesa 
to expect 8 good result; p e r h p ,  therefore, the up-country concurs, called red nodu- 
lu, .nd stony, in Mr. Prineep'a list, the alloy of which is of a much more sandy M- 

tore, may not be suited for hydraulic purpoeea But I am informed, that then is 
.wrhr rpeeia of flat eoncar, formed at the bottom of jbilr, which is more clayey, 
d mny, probably,ruroeed well ; I un told Jso, that the latter is generally preferred 
by rutive builders, for under-water work, either alone, or mired up d t h  a 
ade of h.lf*burned lump of clay, pounded. 

I have not yet been able to procare ~~pecimem of heae concm~, bnt hope in a 
lbrt time to obbin them : at any rrte the procers I have described is so rimple, 
tht it will enable any one engaged in building to sxperimentdize on such materials, 

1 a may be within hi reach, d to provide h i d ,  at pleasure, with a mortar fit 

I br m y  u d e r - w r  InMoIlrg. 
I 

V 1 . A  t h  Jkt@& of DiMi. By Mqkr T. Oliver, 3d Regt. 
Ben. Naf. In$ 

Thc method of lunv tmmitr la now g c n d y  muaidered to be one of the I- - d - - longitudes. Its principal a d ~ t y l e  is tk frc- 
qmncy of occurrence of the phenomenon on which it depend8 ; thveby allowing a 
multiplication of obematiom to any desirable extent, so M to reduce the una- 
vokhble morr of o k a t i o n  to a mean d u c  The c h i  disadvantage underwhich 
it kbwrr, ia the moan's do- of motion,, which is such, that any error in the 
the of ohmat ion  is multiplied 24 fold in the resulting longitude. To auure the 
UmaU a c a u q  of which Ltis a q t i b l e ,  the o ~ o n r  should be compared with 



those made under urotberrdbown meridian, which, M far at  least M obeervations 
in Etuope are conrerned, are aeldom m i b l e  for yeus after they hwe been 
mde. 

We hope that those of our d e m  who have it in their power will comply with 
the request mde by the waiter of the following letter, to communicate m y  cone- 
rponding oburvatiom mde in India :- 

To the Editor of Gleanings in Science. 
61% 

I do myself the pleasure of sending for insertion in your valuable '~lcclriaga, an 
abatraet of mme observations of lunar t r d b  and occultations of stars, made 
with the view of determining the longitude of Dibli 

The lunar transits were dl o h e d  at Gh-ghn, which has been determined 
by survey to be 48 seconds of time, weat of the J a m  die& at Dihli The in- 
tj&ent is a moat excellent one for i b  size, made to my particular order, by Dol- 
loud, of 30 inches foul  length, md the power I have alwaps lased is 60, which it 
bema remarkably well. My chnometer is an eight-day one, by Barmud, and 
dthough not perhaps quite equal to thoee made now-a-days, yet M the time hm 
always ban determined by Stars culminating at no very great inkmala from the 
Moon, I consider it may well k depended on. 

I bhan feel much o b l i  to m y  of your Astronomical friends who r i l l  furnish 
corresponding observations of any of the lunar wannib, noting the time of pas- 
~ g e  of any stars not .differing in declination from the Moon more than lo0 or 
15O : I shall them give mine also for such pad& penode. 

It may well be snpponed, that my calculations are not free from errore ; I have, 
therefore, given the meam of detecting them, should any person feel dispowd (se 
I hope mme one may) to recalculate the observations. The nidereal time of the 

of the Moon's limb over the meridian in all that in required ; if it be bken - - 
for granted, that I am right p w  far, (and I am prepared to furnish all particuhrn, 
if called upon to do so,) I cannot perceive how the results should be otherwine 
than correct. Regarding the time, I have been very minute and particular, 
a d  I do not think I can have committed any error here ; but for the reat of the 
calculations I do confess that I have not always had quite no much patience as they 
require. To prevent any misconception regarding the d a b  where the Moon's 
m n d  l i b  is concerned, it may be M well to say, that I ase the common civil 
mkoning M to the day of the month : for instance, the transit of the Moon's aeu~nd 
limb, on Dec. 17th, 1829, waa obaemd on the morning of the 17th before noon, 
therefore, on the 16th, m n o m i d y  speaking. 

The occultations were observed at  various places within about M) or 68 m i h  
Dihli, .nd tpe resulb reduced to the Juma Mq'id; the differences of longitude 
being deduced from the stlrvey I wan then conducting. The greater p u r  of th- 
&-ti~ns having been made in camp, where I could not have the advantage of 
a m l t  instrument for determining the time, I wan obliged to have recourse to 
equal altitudes of the Sun, m d  aa I could not dnays get these on the day immedi- 
ately before and after the occultation, the mte of the chronometer ~IUI m e t i m a  
been depended on rather more than could be wiahed. Ths malt% horn, (with 
only two exceptions, marked doubtful in the list, and which I should be inclined 
to reject, only that I think it the faireat way to give dl the obnervationr,) will, I hope, 
be found to agree M closely M could be expected. 

I t  em h d l y  be nmasary, I should suppose, to mta into any dctril of the 
method of alculation I have adopted in my transit o k m t i o n s  or oambtiom 8 
but should you, or any of your a~wponden t s  f i  it, I ahall k happy to iend 
y o n a m &  Ca&ul ofeachwrt, compieteindthedetmk 



OJI the Longavch of m. 



Mean of the whole, 5 09 5% 
M s m ,  rejecting the two dosbtful ona, 5 08 b7 

Longitode of Dehli, by Lunar Trrdb, = 5 08 58 
Ditto. bv Oeedtstiolu. = M 

Ditto, msrs of the whole, = 6 08 b5 = W IS' 45" 

Pheu of oLeraoria Alip(u, P u r M ,  IMI, G d n J ,  Ch'hljpdr of G&rg&m 
Mnah, PhulwAri, G u w n .  

1.--ConMbu(lorr lo Zodogical Society. 

We am happy to make known the following extract from a letter from N. 
V i  Ibq. .+xetvy to the Zoologic4 Society of Lordon, to him comrpo-t 
in Calcutta, and doabt not that rhoM of om d e n  who b e  m opportunity, 
rill be happy to aid the Society in the way indicated. 

"We b a l d  be very glad t o p y  the a p e n s a o f  any of thelnimlllof I d a ,  
which you c o d  nend IU dive, more pmticnlarly the easlowuy, gigantic or athu 
EM* cmtudr, or any otber of thq gdlhmcmw bids ; the antilopea and deer, 
acept  among the latter what ue d e d  the nnrboo and the ash, of both of which 
we have abundance in thin country. Among the gdbceolls b i  I would par- 
tieul.rice the pheaoantr, such ss the Impeyan, the horned pheurnt, and the Fire- 
bsele, M particularly acceptable, .od Ibo the jungle-fowl, male and female." 

No& or tlr Article on Valw. 

The following note w u  d too late to be inewted in itr we thvdere 
print it h e n  fot the information of those who have read the paper on Vdue. 

On re thing to the article on Mr. Ricardo's thwy of wealth d value, which a p  
peved in the November number, in wnnaioa with what hu been giren .bore, 
.nd indeed with Mr. K c a d o ' s  work itaelf, I fid that I ought not, 8trictly rpmking, 
to have attributed to him, the denial of the existence of podtive rrlne. ; for thin he 
now here verbally docs. He d m  so, hoaem,  by hnplicatiora ; for he entirely lars 
right of it, a d  mamns ss if none but relative value wae in being ; othenrle, he 
could not attain the conclnsion on which he p u n &  all that is p e c d k  in ii~ doc- 
trine& Aa it WM not the direct verbal admissiora, but the whole tmor of the u- 
gument which occupied my mind in writing that article, I lutarrlly attributed to 
him what hi rwoningr implied ; but thin opem a door to such objections m, 
tboee would be apt to m k ,  who u e  imperfectly acquainted with the mbjed, .ad 
who can perceive, more radily, the words employed thenin thn tee drift of 
-exit, I lhould wish the r d e r  to consider the 8ubject if I attributed o Mr. 
Ricardo the denid of the influeme of pooitive vdue, and not the denid of i b  
tmce in the article in question.-The matter h of no rerl importance. tbm 
that it may d o r d  a lundle to the critic whereby attention msy be mtedfronr 
mrin question, and fixed on what is trivhl, and of no moment. 



w1.-Proccediyy of Sodaisr. 
1.-ASIATIC S o c l a n .  

Wedlwaky, tlr 24 F r k a y .  
Ibc Rmrmd Mr. W i t h  d M r .  Men&a me elected Msmben. Tbs d q  

b p m c e c d e d t o b . l l o t f o r V i e c - w t s ,  wPentbefoll~~whgmeeleetsd:- 
Sir K R y u ~  ; Sir J. FrrfL;r ; St C. Mctalfs, and the Lord Birbop. 
After which, the Comrmrtce of were ekcted u following : *. -. tbe h.Tq. r ; Captain H- Mr. 

h t ;  R M p . 1  Mill; ahtbL3"Riq; M r . J . w ;  u* Lb. 
J. Thomroa. 

The following donatbm d comm- w m  mbmitted : Tbc d 
d bornr of th wild caw of Tcnwcrim, prerentd by Mr. Bayky, with a daerip- 
$ve note by Mr. M ; by which it a that, when full mwn, it  h about 
tbirten - =of anmet -= h r ,  mcept - the M y ,  
~ ~ w ~ u T i i y m o h - p ,  m e  t k r o r o f  mi. A ltogabcr it -*Icm t b e m l c o w o f ~ b u t h a m l l c h h n d r o m s r ~  The d l b a l u g a u *  
boc n u i d ,  IOd with th exCqltiOn of baving a whib forelled, ~~ ths em. 

i a m d v a b l e ,  the form and bulk of the mid. The hunten n y  
it i impau-~e one of th mwn aa dhngh mme- 

tioer thy nuuge to capture a ymly one-ant kiUiag tbe dun. A dried % 9 Boboo RmumnnI Sen. Red a letter from Dr. Myculloch, . c c o m p n p g  
la work on the Abo- of A m r i a .  Tbe Tmmm3mu of ths Royal So- 
ciety, part l, for l-d of t k  - w, 15th rol. put t-pre- 
anted by them Aaociahnr The Ja9mrl  Addqoe, No 1-M .bo pnrmtstim 
copia of mrka from Von Hammar, &&gal, kc. A dacnption of tbe rhelh of the 
P Unb, fouud in Amcria, premeated on behalf of Lba &or, the R e d .  F: c q .  or. mh- to the meeting a i~uatratireLwimp 

m r m v k o n t h e ~ E y t e o f S c r i p b u u  

2-MEDICAL. AND PMTUCAL S o c l a n .  

Sahmhy, the 5th Frbnuwy. 
kferm. J r L w ,  B r h ,  ki d Falconer w m  elected M e m h .  n e  fol- 

commmimtioor were 13bd0re the ~ e e t i n g  : A letter fmm ~ r .  -, 
of Cudddore, witb a paper on ligature of the common urotid utery in Paby, d 
a case of tbe d h  KI treated ; a r t temcnt relative to Vaccination in Bengd, by 
Mr. W. C.mmm. 

Dr. Pmt.iac'r h y  on Scorbutua, and hi remrrtr on Vomiting ; Rajah W- 
C i ' r  ktter on &uiam Chtr8ytta; Mr. Imrthef r cue of ash bone removed from 
tb gullet by 4 operation. Mr. Rogers' cw of Hydropbobi and Mr. h c l l ' 8  
papr on the utility of blirterm of LW Caustic, in p d m o a a q  coorumption, were 
~ n d ~ d t l c a o e d .  

differ from tbat nauall~ praeribed 

1 by Brithh p d t i o n e n ,  both u mpcb the physical m d  m o d  mndltion of the 
patient. In the dminLtrrtion of pnrgativea, he recommends great caution with 

I reference to their tendency of menub debility. Wine, c o d a ,  and bittar, 
I &c. properly dminired ,  u e  productive of beneficial effecra in the 1- 

of tbe ampkin+ Add gaqler  ue to be g b m  freely-d where the hemorrhage ' d bowel rom l h t  am considerable, the m i n e d  acids, m d  w e n t  vryrubk  
u L o ,  ~ b - y  mot, kc. He mm-(. for relimiq. the paim 

in the l imb,  the application of a roller, with frictions and ammatie fomenltionr. 
Inhhamrm ' ' nontheQuufmnCIero IIe,.fternotieingth.titukaorn 

rl*m* =-- b j . ~  c d  E laam rtrt-, rh.r the plant u Perf 

I 



fnguentl ued by the Hindooa, but in some instanas, grounded on a theory 
e n h d y  hative, such an its inerruing the air of the body-for, like tbeir Euro- 

G colleagues of theolden time, Native phpiologis~a have it, that the human 
is formed of five elements, viz. euth, water, air, ether, and light or energy. 

Indeed the probability in, that thie theory m originally purely Asistic, whence it 
extended to Gwxe, &c. We-are further told that the Ckayt fa  is an anti-bilious 
remedy, an well as a febrifuge. I t  is preserfbed in the form of d d  infdon, to be 
taken In the morning. 

The case of a bone dicking in the gullet, when it nmained firmly impacted, 
until removed by operation, h intensting in mom pointa of view than one. Up 
to a veq t ean t  period, wounds of thc U%eoph.gns were. deemed mortal. The ears 
before .ne is, among several, a happy i l l u td ion  of the contrary, as d l  as of the 
beneikd d e e u  of premnce of mind, on oecssiom urgently demanding its exer- 
c k .  The patient in this case wao Mr. Do&worth, a young gentlemm, about 

yeam of a$, who, while breakfasting upon fbh and rice, on the 27th of 
November last, mv owed a bone, which stuck enas-wine in the gallet. During 
the whole of that day, and succeeding n' ht, he sutTered severe pain, and in cone- 
quena of having swallowed some tou$ meat, in the hopes of forcing the bow 
into the stomach, an opposite effect h d  been produced, the Pnrp point havin 
been torced deeper into the throat Mr. Lowther (Collector of ~oolunclshnher,f 
received a note on the following da qrcsenting the condition of his young 
friend. On examination, he found tgit the point of the bone had protruded 
through the gullet " into the fleshy part of the left front of the neck. As mu@- 
cal aid WM not within reach, and as the accident had now been of thirty-hie 
horn standing, Mr. L. felt that' no time wae to be lost. Backed, therefore, by the 
amamewe of a friend, respecting tbe expediency of making an incmin external- 
ly, in order to extract the foreign body--he propoad the measure to the patient, 
who radily cemented. Mr. L. aacordingly procured a bistory, with which he 
made an incision down to the point of the bone, and In the course of two or three 
' minutes, with the assistance of Mr. Ewer, extracted the bone with a forceps, to the 
r t  relief of the patient. Tha eltraEted body wan the rib bone of a small r i d  

ooe, and in it) curved form meaaured about an inch and a quarter. Adheaim 
f h t e r  wu applied tg the wound-md opening medidne, with slop diet, p d b e d .  
n four d a ~ a  the wound healed by the fimt intention. We need scaraly dvezt to 

the highly creditable degree of decision evinced on the omsion. 
Mr. Rogers's case of Hydrophobin, wru in a Sepoy. The d i m  which bad tha 

asual characteristicn, appeared some three montha after the man's bei bitten by a 
dog in the upper part of theleft leg. He was a patient in hospital a t X e  time, and 
after a SF effusion of blood, lunar caustic was immediateiy ap lied, and repeated 
occasion ly for two days. The wound was very small, and h e a h  suddenly. The 
appearance of the bitten part, when the Hydrophobic symptom fimt manifested 
themselns, in described as of a smdl cicatrix on the outer side of the left leg. 
about two inchea below the headof the smaller bone (fibula), slightly elevated above 
the level of the skin. There was no a p p e w c e  of inflammation or ulcerstion, md 
pressure was allowed without occasioning any measin- The patient expind 
three days after admiseion. 

Mr. Boswell's favourable opinion of the counkr-imtati~e powem of Lunar 
Canetic blisters, in pulmonary and other affections, is supported, he staten, hy that 
of hie brother, who also made repeated tri& of the remedy. After full depletion 
in the 51at sbges of Pneumonia (inflammation of the 1 s), and in confrrmed 
Pthisis (cons~~m~tion), he has applied the lunar caustic, r s ~ l i s t e r ,  of about two 
inches square, to the chest every morning and evening, exhibiting, at the same 
time, a dram of Paregoric Elixir at bed time, and giving five grains of Squill pill 
three or four times a day. The d e c t  of such treatment, he statm, is almost instan- 
taaeons. The fluid is discharged in about three ho rn  after the application of the 
caustic, by small punctures-and in three days, let the application be repeated in 
the same place, if necessary. Mr. Boswell has pat on more than thirty blisters in 
the course of c u e m a k i n g  the intervals longer or shorter, as the case required. 
In  Rheumatism and P d  is, the application han been followed by evident 
n In Dyntery, he I&~  u r n  it as a valuable adjuvant. It bu p t  ef- 
fect, M a stimulant, in restoring the energies of the system. The advurt.ga 
which it poseesses over Cantharides, appear to he, that its action in more i m d -  
ate and more powerful. It in d w s p  available, ersy of appliur(loo, rrd nq- 
nodreuing. 
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~ ~ t i A s ~ c J C a n s r J I  t h u t m q ( b s d  orm&iwu f o r k  
By C. W. Puhiy, Lied. C d  in t h  Cap. of Royd -, 
F. B S., &c. 

pun* pabli.bcd by mhrity in Ell&Dd.] 
IWT.ODUCTlON. 

k 1 8 2 6 . ' m ~ - o f h . ~ r s e e i r e d ~ t b e ~ b a i o r r , ~ ~  
ti~IArehitsetPrsryinfatm,tofmmaputdtheooarmeof~~ 
t b r J ~ r ~ o C h  C w p d  R o J r l ~ ~ t h i r E m b l j , h m ~ t ~  
I-isd&ww b ~ q * ~ p m p w t k d l i m a u x i ~ ~  
~ ~ k . * ~ ~ O f ~ ~ b o p e r a f 0 ~ . 0 u t i 8 d . l ~ ~  
a r n t h . o c r r ~ u d d . y , . I I o t w b i e h ~ ; ~ t o h ~ ~ ~ a ~  
~obmmedinrapscttobsdia a b o ~ t t o b a m b j s c t e d t o c b s m i a l ~ ~  
prrprsdforehmial combinrtiw,batdtbaneeadtyof whkh1ruwt r t t b . t  
Iime.rue. 

In 192B, Major Raid bring come O Chth.m for a few montlu, mqmstd 
to r b o r h i m i n w h a t m u w r 1 l u d p m c e u k d h t b m ~ t a ; u d t b s o ~ -  
d of day, whicb warn procured from 8 'kddwabk~ dbtum, having h 
~,adidbsntkindaurusd,u~nsuabtkrpot,whiehtaommd 

for I hd prepucd him for cat.in t.ilrul, formed a very good 
cem!nc Ibb mss accident led me to rcmme, under more h m k  dmm- 
tueq.ainrat%.t/on thtIhd antLelygh up,uxirhcethatperiod,mroy 
hlmdrrd apmimenta of a bare been tried upon the rubject 04 
.rtibd.1cemmt.,ahtJb.l . e e o a n t d w h i e h w i l l p r o b b l y h e r a f f e r ~ h t b  
-dtk RoJrl Soc&y,.od whichwill h b e n o t i d  in.aEuy'on 
~ A r c h i ~ t h a t I p p o r s t o p u b l l b .  
In &a man time, uuder an impremion, that tbe idemma dram from t h e  

~ ~ ~ r , m ~ t b e r s r g d t o ~ O l l l e a r , ~ i n h C o b n i a , i  
hd p h d y  tbmr into u brid 8 h u powible, br tbi3 f o l b 6 ~  
papex, rhieh cootah all& Rula applicable to # pwpomm, .od which 
ba- bea~ kid beton Major-Oamd Sir Alarada B r p ,  the Inrpeetor Oenml 
of PortWutiom, .od through him submitted to hia Lordship tbs IYuta-Ornerd, 
dtbeH0noarrblcBoud ofOrdnana,hu b m l m o h r ~ r u s d b y ~ . p p r o -  
b 8 t i o n , t h . t I h ~ ~  rscr ircdaptbori tytopriPtaLPndaacopjabr~nin  *- 

m w  amus, we. 111. 



The very rrtirktory rernlta of the low aeries of cmpwhantr .Iluded to, ue in 
g r e a t  m e m a n o w h g t o t k s d ,  htdligenaandindm&yafRivate(nm hcs 
Corporal) Junes M e n k ,  d the 19th Company, who aaahd  me in th opatrrirs 
part, sometimes working done, rometimer in the mperintendema of o tba  Pri- 
vates. 

Eatabi*hent for Ptcld ZnrNuclirm, 
C h t h a ,  7th of July, 1830. 

1. The bat nntrvd water Cementa of England am the Y o h h k  Cement, 
PasWpCement,andtheHMichCemen+ 
A. uulysed bf Mr. Psrratt, and otbw e m h t  cbmirb, tbee &om mmht  

of arbonate of lime, ailiu and alumina, with a proportion of tk oxides of 
iron a n d ~ l a d o f ~ o f ~  TO d p a n y l ~ k d m ~ -  
8WllCd3 m-ly, 8 0  M to 4 the p k  q ~ t i h  Or p r 0 p 0 d O ~  of dl 
ie a w p n e n t  parb~, reg* more time th.n uchitecta, mgin&n, or buildem, ia 
full employment, can usually sprue; but to judge whether any rtone be a water . . 

cement or not, the following mugh dpis WU be ~ 8 t i ~ f ~ ~ t o y .  
2. Take any of the powerfnl aci&, such M the muriatic or nitric acid, and pour 

.little into a wine g h ,  diluted with h u t  an e q d  quantity of rater, and into 
drop a fragment of the stone. If it should not efemesce at  dl, there is no 

C ~ ~ E U ~ O ~ I E  or magneaian matter in it, and therefore it cannot be a cement. If it 
should effemesa, and entirely dbohe, it is pun  lime or magnesia, both of which 
are white Ifit shonld effeerpesa, and p d y  dissolve, leaving a renidue, it is pro- 
bably a water cement, or a water lime. 

3. The next tent, and the moat condmim olle, h to burn anotber fragMnt of 
the rtone, in a Cornish crucible, with a cover, in a common fire, or simply in the 
bre itself, without a cmcii4 heating the specimen gradaally, that it may not bunt, 
.nd keeping it dkrrude espo8ed to a full red hat for two or three hours. 

T&e it out of the Bn, Pnd put a smdl fragment of it into a wine glag of dilnted 
muriatic (or other) acid : if it h u l d  e&rPeses violently in the acid, it is imper- 
fectly burned. 

If it shodd not eh-vewe at dl, or very moderately in the acid, and if its 
nal colow be not eh.nged to a much darker one, it h bnrned mough. 

If in the burning, it be ch.ngsd to a much deuker colonr, which is a of in- 
cipient vitrifiation, or if it be completely fuaed or vitritkd, like the clinkers or b- 
in brick auking, it h overb- and will either be iqjured or wi l ed  M a cement, 
by the ex- of burning. 

If, timefore, a calcined rtone do not ellerreace at  all, or very moderately, in an 
add, and if its original d o u r  be not c b n g d  to a much darker one, aRu t.ltin(l it 
out of the Bn, it is a proof of ita being properly burned. 

4. In thh cw, dip a fragment of the calcined rtone repeatedly in water, or pow 
water o m  it. If it ahke and fall to piear, it u a lime, and not a water 
cement. 

5. If it do not ahke h water, ponnd another piece of the calcined rtone in 8 

m o w ,  until it be r e d d  to an impalpable powder, and mix it up into a p k  with 
a moderate quantity of water, by meam of a knife or sp.tal., upon a porccl.in 
.kb,andluradit intoabdintheh~ds.  ItwUlthar mmbeannewarmorbot, 
r o ~ a m ~ t o e m i t f m o k e ; a n d i f i t b e a g o o d  rUs rcsmmt , i tw i I lhmhor  
wainthe -;and! putinto a W i o t ~ , . f t e r i t b e g i n r t o c o o l , i t ~  
continurbud,andacabocowhrdcrio(he~ 



6. A water lime, or m imperfect wmtu ammt, butad in the ume mp, rill MC 
brdea in hating, m d r i n e i t k d d  i.lltopicecqarwillmntianemftina 
b i n  of water. 

5 3.-The Su&ct of Water C-)r mdmnecl 

9. Cdckdrrsarcapsnhreqnire to begnxmd orpoundedtorst.tsof~p&l. 
p o M a , h d o m f h e y u s d  Tbsbat.admatpowerfultnhualeemmtr,.Pler 
b e i q  burned to the p t a t  nicety, are not fit for we, when imperfectly p u l d  
Thc uldncd Harwich cement, which i the hrrdat of the natural calcined cements, 
b ottslrrpoikdoriqjarsdfromLhircwc,~tbe.uwproeeuth.r ayy&d the 
BLcpR cement well, i not capable of redudng thin hvdu s~brt.rrce to-tbe r ~ c  of 
impel* por&r. I believe that thir eireurmtures, which in not ~ d l y  under- 
& k the chief erwe of the Huwich cunent b d q  conridered infer& to the 
o t b e r n r t o r r l ~ t s .  I h a n w Y c s l y e r u a w n m y  o f i t  g r o u n d a o h u i t  
ought to be. 

10. M.i.turq o r e r r a d a m p . i r , r i l l ~ r u i n t h e b a t u l ~ a m m t r  in the 
of pork .  

11. Dry air does not spoil the calcined cement pmder all at once, but by a b w  
bqlma. -When thin powder i quite perfect, i doa not & e m  in a diluted acid, 
but reuubu Mdiwlved at the bottom. By e x p u m  to air, it gradudly absorb / ~ ~ p g r ~ ~ i t t o e ~ - l u . ~ d r Y l i n a ~ u ~ u ~  
-ti1 by degncr it i acted upon M much M the natural cement Mne, previoudy . . would be by the u m e  diluted .eid At thb period, it locla all itr 
para u a water cammt. In the in tamdate  s b t a ,  between the h l u t e  non- 
*-a, d the entire du t ion  of all the caleareoua and nugneeh  par^ of 
the cement, in the diluted acid, it will .ct M a more or l a r  perfect ament, in pro- 
porQn to the period of ita having been expeed to air. 

12 We bound, by experiment, that a small quantity of d i n e d  cement powder, 
erposed to dry air, in a uueer, wan very little iujured for the fint week or two, 
b a  th.t it gradorlly deteriorated, and WU nearly spoiled at the end of the rixth 
rcoL of such eqoaurc At b n t  it ret immediately, and with great heat. After 
d aoccemive reek it ret rbra md dower, .ad with ~CM heat. -ly, the 
warmth WM not perceptible. 

1 ( 4.--MeIAod of TuUng tlc w i d  of tlc Marwfachrred c m .  
., The manaE.chned cementa are .lacry6 put into &-tight CML, after being cal- 
d 4  md palrrrized. The following an the m- of jud& of their qudty. 

13. Put a part of the cement powder into tbe diluted muriatic (or othu) acid 
If little or no eflervemxuce taker p l a q  the cement b d d c n t l y  bwed ,  but it 
my be o v ~ b d  



14. If wmidmble etRmeacmce taka place, i t  may either hve  been underhum- 
ad, or what b more probable, it may have become atale by expornre to air, 
through a defect in the cnak or otheraise. 

15. If the cement powder be gritty, 8epmte the - puta by ~ ~ h i n g ,  urd by 
decrmbtion, or by filtering, and let them at.md in a moiat atate for a few born. 
M j e c t  the und tbua obtained to Lha diluted mmktic wid. If i t  do not dkmwm 
in the d, the ament ha evidently been drltmatd by common ailkkma d l .  

16. If the coarsrr parts of the cement ahodd be acted upon by the acid, after tb 
.bore m n t ,  it is a p m f  that the uldned cement ha not ken properly pd-  
w r i d  

17. If the. cemmt from the art, be in tbe sbte of impalpable powder, md 
efferveea? vsr~r little or not at d, in a diluted add, the chaeer are, th.t.it is good 
Make it up into a moist ball, with a moderue qmtity  of mter, and it ought to 
h u t  in a few minu-, and become e x c e d q  hard. If t h e  efkta do not rake 
p h ,  it must have k e n  overburned, and u good for nothing. 

18. The cement powder that Imata .od indu- in a f'ew minutea .Ttu baing 
taka out of the cank, will be unfit for present me, from thin very cireumatmce, 
which provea i b  superior exeellmce. Yon mmt, therefme, either dilute it well with 
water in uaing it, or let it previously e t d  some days expooed to dry air, to PA- 
vent it from netting too npidly. Thst which eta in about W an hour, and with 
moderate warmth, b in the best state for gmeral pwpoea~. 

19. If the cement from the c a d  be in the state of impalpable powder, but *- 
mace with acida, with a partial solution of the porrdn, it in not to be condemned 
on that account ; for cement, little underburned or rather stde, h not Jtogdwr 
unfit for use, u r aa  proved by the aperimmta recorded in Article 12. Make a 
moist ball with it, and do not put it under water immediitely, M yon may do with 
well burned cement powder, fresh from the kiln ; but d m  it to rtand some hours 
before you immerse it, a d  the reanlt will d c h t l y  t a t  its fitnas or a t m m a  
for practical pupm= 

20. ~ l l  gritty cement powder ongbt to be peremptorily rejected. But auppoa- 
in6 you are at a foreignstation, and it hls come out in this imperfect 8 t . b  fnw 
England, and you have no other alternative between receiving it and p i n g  withbet, 
I would recommend rifting it with a very fine rieve, and pounding the 
parts, previously to uae. 

21. The necessity of cement powder being redaced to the most minnte atate of 
diyiaimn possible, may eaaily be proved thus :-We a amdl qnantity of commm 
H-ch cement from the cark, which u naudy gritty, and make it up into a mobt 

~ t h  water. Pound an equal quantity of the Mme in a common mortar, until 
YOU reduce it tour  impalpable powder; and make another moiat ball with ti&. 
m e  finely pounded cement W will much quicker than the other, and 
more heat ; and will be c l w  grained and bud ; w h i h  the other will m a i n  .oA, 
urd porooa, and will imbibe a grert quantity of water on being immersed; and will 
give out a soft matter like moist clay, on being rubbed when wet @t the back 
of the hand. Nkreover, the finely pounded cement wil l  adhere to the surface of dry 
brick work, from which the eo~ree cement will be liable to detach itself. 

3 I have no r eam to suppoee, tbat this practice preiailr at prwnt, although the 
earliest cement manufacturers in this eoantry u d t o  sell not only cask8 of pure cement, 
but a l a  csrkr of Itncao, consisting of the cement powder mixed with mad, and bear- 
ing, of coune, different pricw. The saleof 8tueeo having becolne obsolete, them 
ought to be no iliciotu lend in caak of cement. - 



f 5.-Of W e  w. 
tZ. A mixture of cubonate of lime with pare silica, and a m h  of arbanate 

of lime with pure alumina, rill rometimea, but very rualy, combine into a water 
cement. 

93. A mixture of 5 mewma of carbonate of lime, with 2 meanurea of any mix- 
ture of silica and d u m b ,  rill generally for81 a water cement, but one t b t  
Lrdmr vwy slowly. and which h not d w a p  quite pdect ,  ar yon may prove. - -  . 
by - 5  marurs of chalk, with 2 meurua of pipe clay. 
44. To the above mixtan of carbonate of lime, &a, and alumina, add either 

the protoxide of iron or the cubonate of mqmah, in a proportion which need not 
exmed onafitbenth put of the whole compound, .nd this rill form an artificial 

water amsn t  equal to tbae of mtwe, A much lwa proportion of the protoxide 
d iron rill mower the ptupma. The m a t  convenient for ume is that which is 
dsbhd, by COW the rala &u& off h m  red hot iron, by d o r - a m i ~ ,  
Y work in a d d - y u d .  

25. lb a h  mi.tarcs of chalk and pipe day, with the pmtoxide of iron, or the 
arbolute of m.gnai., k ing  rather expewire, you may uae, in preference, a mix- 
ture of 5 meamma of chalk, with 2 meawes of the eammon blue or brown clays 
of -re, the latter contain iron in.combination, which pipe clay doea not. 
S. Every compound psed M an artificial cement, m u t  have ita ingredienb 

d n a d  to a state of impalpable powder, and intimately mixed with a m o d a b  
pnsntity of water : then monlded nearly to the r i r  of common bricks, but usim 

k t e d  of a d ,  to prevent adhion,  and aftemrde cat into cube, of about 
kk each ride ; which mmt be compmuxl by b=thgs moderately dried, and 

in a common lime kiln, to the degree before ape~ified in Article 3; .Ru 
*, they mrmt be gronrd to an impdpable powder, and seeared in air-tkht 
cuk, like the luturd cements. 

27. A pmportiolr of h e  cod dust, of about one-twentieth part of the compound 
of chIL d chy, ahodd be m i d  with the raw cement, previody to the mod& 
~ Q J  .Id burning. Any oil, tu, or other combastible, of which coal tar; next to 
dd~ht8ecbeapeat ,r i l luuacrthesamapllrpase .  m e  object bt0resbt.s 
the Loo in the clay, u much u ponible, to the atate of protoxide, d w  
~ o f t h e l r l h u e .  

28. Coal dmt is not abeolutely necessuy to all -id cement ntkm- but 
it M, hrm to any, d oar uperimenb have proved that it often d m  
jt j, mt d w  an additional expense, for it help to barn the d c i d  cement, 

it ir h d  With 1- ah. PlleI th.n WOdd ot- be 

q* 
29. Five measures of chalk, d 2 memum of the blue clay of the Medray, 
& a good cement, if mixed without ucea6 of wster, and burned withii a f o r t  
*t .&r the clay L taken out of tbe river. A long erposm to air graddlp 
& the colonr of thh clay from a very dark blue, almost to a dull or d& 
rhite, md rob it .Ira of itn chemical properties, m M to render it dtogetber m& 
for l water cement, when mixed with chalk alone. TbL h probably owing to the 
g & d  ulmposition of animal md vegetable mstter, cont8ined in the clay. The 

unfavourable effect is produced in a ahorter time, by a m t  exceM of water, 
or  repeated w d u q p ,  whm it u about to be mixed with the chalk. 

30. The b m  clap, being of a much puEr quality, do not appear to be liable 
0 & deterioration by a p u r e  to air ; but they have the diivantage of being 
6-1 coprse, and, therefore, incapable of forming an e5cient cement when 

in tbci; nrtrurl rtrta. Tbay require, either to have the eoMer 
., . 



par@ broken don,  by p b d h g  or pounding, anti1 rednced to m impalpable pow- 
der, or to have them rapurtcd by repeated w a a h b  The blue clay, on the con- 
-, m OW fmm the Medway at low water, by - from one to two feet 
below the mrha of the mud, is in a m&iintly minute state of diririon, without 
rrguiring either of thore troublenome pmcawa. 

31. Thc moot mitable clay for llti6cial cementa nould, M o r e ,  be those which 
contain tbs leut of animal or vegetable matter, and which, mmqnendy, do not 
renaibly dter tbcir d o u r  or cbamial propf-rties, by continued exposure to air, 
.nd which are at the name time in a state of minute division. I am not aware 
that m y  clay of the .bore description, quite fine enough for auch p u ~ ,  is to 
be found in thh rdghbonrhood 

32. None but plastic clays, or t h a a  which u e  capble of burniq  into hard 
round brickn, or authenware, are fit ingredients for water cements. h which 
bnrn into n m d  slag or ncoria, OR& to be rejected. 

33. In ucerhining, by experiment, whether any mi.tnre rill answer thc prposc 
of an artificial cement, make it up, with a modenrts quaatity of water, into ball11 
or mber of about 2& inches diameter, or side, if you propoae to burn it in a wm- 
moo 6replace ; or into'balls of .boat 1 inch in d i e t e r ,  if yon propose to me a 
-3k The ingredients cannot be pomded too be, or mixed too d l .  Born 

in the manner, and to the degree dircmd in Article 3, and then hy the 
of yow cement according to Article 5. &fore you put the mixture into 

the &, *&a proteefed by a crucible or not, let it be dried gradually, md heated 
a little. 

34. A cnrions result dweloped itself in the course of our experiments, at Chat- 
ham. The carbonate of magneh is, in itself, an excellent water cement. When 
alciwd, and made up into a mot t  ball with water, it doea not heat perceptibly, 
and it aeta rerg slowly ; but if allowed to stand for about 12 hours, it may then 
be put under water, and will, by degreen, become equal to the natural cements in 
h.rdnar. 

35. M a p c s b  lime atone, mixed with plutic clay alone, no matter of. what 
kind, produca a good water cement; for where magneais b present in any 
artificial cement mixture, the oxide of iron may be dispensed with. Hence mag- 
mian lime stone and pipe clay make m e x d e n t  cement, although chalk and 
pipe thy do not h p  form a good one ; md the mrgaesi.n lime stone will 
always Mlecad with the Mue or chaagerble alluvial clap, although chalk and the 
same clays am liable to fail, nuder peculiar drcumshncea 
36. I t  is not an easy tmk to determine the precise proportions of magnesia and 

of limq a m W  in any magnwh lime atone by chemical analpski Therefore, 
if we mp-, .greably to the ma l t s  of oar experiments, that in forming an 
artificid cement, by a mixture of clay with this kind of atow, the clay ought to be 
tao-fifths, not of the whole maan of the atone with which it is combined, but of 
the propor th  of arbonate of lime contained therein ; the easiest method of 
dehminiog thin point, will be by experiment; mixing the clay with the pulverized 
O t a e  in d u s  proportions, dl lar than two of the former to five of the latter, 
until rht which forau the beat -* cement shall ba direovered. 

37. The proportion of 5 mansarea of cubonate of lime to two measures of clay, 
(or to 2 of silica d alumina,) which h before been repeatedly recommended, 

the he suitable for utificid cementa, is not impexatire. We found by mput- 
cd experiments, that 1 meuurea of carbonate of lime to 1 marrve of dics .Id 
damin% or 3 of the former to 1 of the latter, rill rsrrsr q d l y  
well ; bat any conriderable aesa or defect of the arbonrtc of lime, beyoad tkw 



ho ~tnma, rpoQl the amt. It WM before o b m d ,  &at the proportion of 
ths protoside OF iron may vary in a dl! grutsr degae. In rhort, the above 
i q d k n m ,  w w  are the most proper for forming an eficient d u a l  water 
eemmt, do not oolpbine in dmlutely definite proportions,,dthongh there are cer- 
rrin limib that cannot be p a a d  witbout mum 

38. Tbe cubomt8, of magnah alone may be added p r d o d y  to dcin.tion, 
to any uti6ckl cemcrrt mixtrue, or to any of the natnral cement stones, both 
being pirlrui.cd, in any qaaotity, or to anr given ucean, without rpoiliq them, 
it being, u m m  before obeerred, an etEdent mster cement in itsell?. 
39. In t h e e  countria, in rhich none bat very hard lime stone ia to be hrd, an 

dkid cement may be formed, by wing a mixture of clay and of calcined lime, 
that ho been long d thoroughly slaked, in the m a d  proportionr, hted of 
pdPlrerising the lime atone itnelf. 

40. Our cxpaimenb 3 ~hPth.m bare .ba prmed, th.t a IUhUrC of quick h e ,  
with alcined and pnlrerised clgi forma a my inftrior cement, &hot& it b 

been uned for that pwpoae, nmce the hetime of the Romuu. In order 
to d properly, dl the i n g d i t s  for an rrter cement, mrut be 

previoarly to calcination, not afterwards. 

) 6.4f ZL Practical Pmpsn to  which Wan. CCaurJ. me app&$. 
41. Pint, instead of mortar for wharf walls, dock#, kc., d more w w y  fm 

the k i n g s  of such walls, an it b not deemed newmuy to use cunent th rowba t  
their whole thickness. 

42. &coudly, for arches over doom and windom, and for bond corn irr the 
W d b  of blddinp. 

By wing cement for such arches. the thrust upon the p k  and abatmenb i, 
done away : dm, by ping cement hutted of common mortar, in three or four w- 
d v e  coumea of brick work, in the walb of a building, in one or two puts of 
aeh lrtory, a bendcia1 bond is obtained. 

M y ,  aa stucco for the external walk of buildings, in which cue  it b 
generaUy applied about three quarten of an inch in thickness, d ia G h a j  by 
~ t i n g .  

44. For all of the above purposes, the cement is h o o t  a l m p  a 
c h  sharp nand, in equal quantities. The addition of a great proportion of 
makes the mixtnre too gritty, and pnvenb it from netting so well aa it owht  to da. 
- 45. Fourthly, for the lining of tanks, or for the covering of camm&a, 
For theae pqnmea, the cement u generally applied about three w m  of 

inch thick, but it is d w a y  d pure, htmd of mixi- it with d In .U m, 
it k ruad to apply it in two 8u-w coats, of about three-eighthr of ur inch in 
t h i i  ; d in tanka or cuumaten, each of thome wrtr mmt be wall worked in 
by the &I, not by Bating. The surface of the 61% ia left rongh or ~lnnn : 
tLe weoad or eIxterd coat, on the contray, cannot be made roo mooth. 
46. lb vcond coat &nld be laid on before the k t  ia quite net, and therefm 

ere phstenr rltollld apply the ht, followed by mother p l u t a ,  who ohodd k 
b madimso to apply the mwnd aa won an W k .  Hence, therc two ecub arm 

one, d m y  k eonridmd u such. Stwm a plutering in cement L 

A alciwd mixture of chalk, p i p  clay, and the cubonah of Pugwri., which 
brrr the btndromert of all the artificial remeats made by sr at Chatham, p m m h  
6imr to becoma a subrtitute for the Qemun litbogrclpbic Itone, than any mubrtance 
I bow. It u my intantion to pmoeulo thir raaarch, but I am not unguine u t. 
Id 8vAcCmn. 



alwap eomwnced from the top dornrudr : and M tba whole euurat be done a t  
once, the edger of the drat p o r r b o r ~  bevelled or doped, and MQ rot@, on 
l e a v k  off work, by rhicb m m n  the new ameat *lied next day b nuda ta 
adhere. 

47. When the n u f . e e o f a w d l i r t o b e ~ r i t h c e m e n t , o r t b e i n m i & o f a  
tank lined, or the outaide of a cubwn.bd roof mated vW it, bebn the 4 
nuaa of earth b applied, the joine of the brick work muat be raked out, and Lt 
the aurfux. be dirty, it muat be rdl claned, .Id it rhoald be wetted before the 
cawnt in applitd. 

48. Cement in i W  ia p r o w  and will imbibe water, t m h  it be well worbd 
np, and p d  in by the trowel, .ad the aurface made quite amooth, which dl 
render it rufacimtly m-w d t h  hr tanka or l r r a k a , . ~  haw been proved 
by the efllcient state of the great rssaroir on tbe wtun of D m ,  and 
by thc dry atate of a partof the mrmita in Chthun k, rLich ainoe they 
h.vc been coated with C m t ,  hn been d M prder m.guiwr. .Itbe 
before this pne~ls t ion Was a the upper of thac eamo.ta m a  
u to uninh.bitable. 

49. Some perso- doubt, whether cement, that hu completely aet, sin 
a m n d  coat of the same mated. I believe that it m beat to amid thi. a n m a p  
menf if poaibla S o m e t w ,  however, it may become abwlutely necerrug, u 
LU b e  -- in respect to two small huh, one executed at Dover, the o h  at 
chat-, neither of which, after being lined with ament of the m u d  
muld hold water. In both eua, 8 m n d  coat of cement wao applied, either of 
a better qualify or with greater cue, which proved effectud. In applying a amnd 
mt of cament, nndu the above ckamst.aas, I would recommend tbt  the 6mt 
m t  should previously be roughed by a light pole pick. 

50. Every eoJine of p a n  cement must be a d i d l y  pl.oteasd from the am, 
which hu a t e h q  to euw the d a c e  of it to crack, in the coume of a h 
days, after it ha6 been applied This precaution b -ry in r eap t  to a- 
ment stucco, of which m d  b a component put.  

51. I u m o t  discover whether a surface of cement b proper for flat roo& or ft.t 
t e r n  o m  ranlts. One inrgnce hu come to my knowledge wbere it has f d e d  : 
but there d m  not M yet appear sufficient experience to decide .g.inrt it. 

52. Tbe Harwich cement is almost black; the Sheppy cement a very dark b r o m  ; 
the Yorkabire cement rather lighter. When osed M stucco tbey, therefore, reqdm 
to be coloured, to make them reaemble atone. 

Q 7.- trle W w h  for cobvrifig Crnent fionk. 

53. It b understood, that different plasteren we very di&nnt a h  for cover- 
ing the cement frone of buildings, and that they endeavour to keeptheir own,mkhm 
mret. The article common to all is whitewuh made of quick l i i ,  to whick 
they add Wpp€!M to take off the dead white, and give it a brownbh colonr, more 
renembling atone ; and with the water, they usually m u  a proportion of beer 
grounds, and sometimen of dam. The dry ingredients an mmetimcs previously 
mixed. with tallow. Someti- .lao cement powder is wed as put  of the e m -  
pound, under an idea, that it mill uase  the whole to be set. Lamp b l r k  and spruce 
yellow ochre have .Ira been h n d  unongat the ingredients d These two 
Iaat mentioned aubatan~ are probably intended to vary the mlour, sad to prodm 
a resemblana of stooe of different tints : for p a t  pains m often taken to imit.cr, 
the joints, &c. of stone work. Sometimes one d o r m  c o l a ,  having a gmmd 
ravmbknce to that of atone, ia applied to the rhds rurbcc. The k#cr motbod, u 



lis. We a r n w t + m g v . r i o t t r ~ ) m ~ o f d l t b s ~ t a k n ~ m t o  b 
nal by plutrrers, in order to P OPT to dbcover, which ue the moat oalhl, 
d w b i c h m a y b e  @ctduaapwhom; batitwill, drmne,nqnirarome 
loprh O dque, before m y  de5&ive eondrrion an be dram from thas ~XP+ 
riiPCptr W e h m ,  bmar, d & d o m r d ~ a , t B c t k a g r O r m d r  md 
~ t p m d r r ~ r u e l e g , ~ ~ p p s l o d i 0 k l .  
M TBe oemsn lndsofchdk  mdblaedayI ro f  an extremely light 

b d c o b n r , r b i E b b a h . o d s o m e ~ a i n i t r a l f , m d ~ m ~ p  

57. C m m t  may be uaed M p u t  for the w d h  of buildings, by mixing it with 
a aon mta tb.n d l  just enable it to run into evuy cxwice. In thin shte it 

very rbrly, lad rrsber lie a mortar than a zmwnt, but ermtaaly It becoma 
M .ad rarmd A much gnater acem of water m i  ruin cement altogether, u 
rcInrrcd, byputtiqcement groutintosbasin,with . b o n t a n i n e h d e l e r r r ~  
w it. Thb dkct, horem, can secrmly take place in groutiq a wall of annmon 
b r a  work, becuiae the ucew of rater h an opportunity of numb# OR, or of 
kkq aboibd by the bricb. 

68. CclMat gro* &odd nmw be d witb pd to form a d o n  f a  
the hmhtbm of baildiqp, it being peculiarly lhbk to t3 in that ritnatkm, 
FIR thfr m t  pmpce, none but the water l i w s  ue applicable, which mmt 
k pshaiocd in the st& of quick lime, immsdidely before they ue uaed. One 

of meh lime to ak or rven mmmrm of gravel, u e  the most wmam 

preporti- 

IL-Of the. Original Source of WealtJi, and Periodical hacrease. 

h m n m t o t b s ~ , r h a t b t h e o r i g i n a l  r w r c c o f r n l t h a n d ~ u e ?  I 
B d t b e f o ~ ~ i n t b e h s k ~ f ~ i  

Chapter lst, 20tb ve- " And Qod said, Let the ratas bring for& abundantly, 
&e moving cmahm that h.th life ; aud fowl that may tly above the earth, in tho 
qan hnunrmt of ~ v e n . "  
Ptd " And QodMaad them, saying, Be fruitI'd m d  mdtiplp, m d  till the mtar 

& t h e m ;  d l e t  foalmultiplyin theearth." 
Uth. " A n d Q o d d ;  Letthe earthbringforth thelhingmatnnsafterhir 

kind, cattle d creeping thing, and baat of fbe earth, after hia kind; u3d it wsr 
0." 

27th. "80 Oodmatdrmminhiirnimsge, in theimsgeofQodmatedbe 
Lia; rmle andfcrmiknatedhe them." 

ZBtb. *' And Ood blamed them; and Ood add unto tbcm, Be fmitfal and mdtiply, 
odnplmirbtbeartb,mdm~it ."  

23th. Aad Ood dd, Behold, I have given you m y  herb bearing need, which 
i ~ u p t m t b s f a m d  dl &.earth; andeverytree, inwhichb the fruit of a m  
ykublgreed; t op i t rh .nbe fo rmmt . "  
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30th. ' I  Aud to evuy bcmt of the d, and to every fowl of the I&, and M 
every thing that creepeta upon the d, wherein then is life, I have given every 
green herb for meat; and it WM w." 

Chapter 3d, Vene 17th. " And unto Adam he mid, Because thou hast hearkened 
onto the voice of thy wife, and hast eaten of the tree, of which I commanded thee, 
mying, Thou shalt not eat of it ; c u d  is the gronnd for thy sake, in aorrow shall 
thou eat of it all the day0 of thy lie." 

18th. " Tbom alw and thirtlen shall it bring forth to thee, and thou shalt eat 
the herb of the Beld." 
19th. " In the aweat of thy face shdt thou eat bread, till thou return unto the 

gmnnd." 
Chapter 9th, Is+ " A d  Ood blessed NO&, and hi8 &OM, and said nntO 

them, Be fruitful and multiply, and replenish the earth." 
3d. " Every moving thing, that liveth, shall be mat for pu, wen M the green 

hwb have I given you all things." 
In the foregoing pasjaged from holy writ, the circumstances of man on earth, 

with respect to what f o m  the basin of all wealth, are clearly described. 
His dependence on food is pointed out. 
The nature and proper& of that which constitutes hie food, u e  dirtinebly shewn. 
 he ~riginal gift of a parent stock, whence all future supplies were to .pring, ths 

dependence of man for th- future mpplies, on the inffuencc of that priuciple of 
fructification and inc-, wherewith God imbued al; vqptable and animal producb 
these arc all fully displayed 

From these passages, we further learn, how man, like that whereon it was or- 
Wried that he ahould auWif, WM dedtbed to be f d t f d ,  and to multiply ; md 
+n, how tbe earth was c u d  for his d, and made the matrix whence not only 

was to be wrung ; but from which noxious product8 and weeds were to spring I 

being thm doomed to sorrow, and to eat in the meat of hiti f r e ,  then and for 
ever. 

Man, therefore, stimulated to a constant iuc- of numbers, and to 
obtain, with pain, and labour, only so much, of that which constitutes the basis of 

wealth, M serves ta hi immediate suboiatence, rnnst, in d l  ordinary eircum- 
stances, be found bnsied in securing and increaaing a supply of these joint products 
of the living principle and of labour : a atore of these must constitute his original 
productive stnck and the periodical reproduction and increase. which procesd. 
from the unchecked pro- of such living germs crs yield him food, muat form his 
original wenue, or income. 

If the food of this s e w n  hsd not been rendered dependent on that of the stwon 
which baa pa+d ; and if, like air, or water, the nukment of man had been ob- 
tPinable by the inflnena of c a m  of which the mode of operation WM obscare ; 
and over which man's endeavours could have exercised no controul ; it is evident 
that hir increasing numbers must have depended for their increasing meam of mb 
sistence, no: on their own exertions, but on the influence of remote c a w  : 
and further, that the storing of productive stock for succeeding years, and the pe- 
riodical reproduction and increw on which, ander existing circumotmce.~, dl 
social urrngementa tarn, would have been utterly unknown. 

Althowh it bra been long admitted, that man's o r i g i i  wealtb is the produce of 
the earth's 8nr f .~e  ; and although it is not my intention to gainsay this truth ; I 
would direct atention, m a t  particularly, to the circumstance of tbt? soil itself being 
p e m y  pusive during the whole period of germination, and subsequent develope- 
menb and i m ~  in thore products, which comtitute the brsir of our wealth ; and 



tbttberulagmt, i n d k d q d u t f d b w m ,  isthcUt.,orwhatIrarytermindif- 
Iamtly, the ria O r  procreative, the r e p m d b ,  .nd inerrmental principk, in- 
bamt in the pmd- thedm which h.re bsm merred with thh prrrtical.r ob- 
jui ia view. 

Tbe rigl principle inharmt in the xwerd stock of organic gams, and not the ' -ire mil, is, th.rdorr, to be trestcd u the m n r a  of future wealth, aod of perto- 
& inmyme ; .Itd we n u t  in vain seek elmwhere for a competent cause for meh 

phcao- ue continually exhibited in tbe repmduetion and increase of wealth. 
Lcr orher .etbc principles be mnbatituted far this power, dthoogh we may perceive 
amon@ them satBcieat c a w  for modification and change, yet we cannot, in the 
rbok range of auo~,  find the mcanr of obtaining one set of producta from the 
&strmdion or modifiertion of similar prodncta : far letm a n  we pRceive competent 
cuueq not only for a reproduction of qualities mimilu to those dentroyed, but for a 
reprod& md in- a h  of the products in which these qnnlitiea inhere. 

TBe kbenr of man. when done applied to existing products, an tfiect nothing 
krt the desmtction of txistiag properties, followed, it is hue, by the acquisition of 
M, (for destmdon of the component matter itself ia beyond human power;) the 
lrrt r d t  Mering, of neasaity, borere?, in many of its m t i d  q d t i e s ,  from 
the subject on which id* waa 6rst exerted ; and labour even, when guiding in 

I - destined channel the physical forcea of nature, aa it may be Mid to do, when 
1 cmpbying tbe stupendom machinery of the p-nt day, can erect nothing but ~r 

h g e .  To this I beg the most p a r t i a h  attention 5 for to labour done h repro. 
dllaion now attributed. 
I& well di& indutry, however, co-opmate with the vital principle inherent 
the rosorred stock of d, and we witness, m the mult, a periodical reproduc- 

tion, md a progressive increase, brought within the reach of man, of those t h i w  
of which be originally feels most intensely the want We witness, on the one hnd ,  
aa th dt&a of indnstry, a destruction of existing properties ; a smooth mil ma& 
rough d the plough, or the spade ; or a d y  spot made wet We nee a modi8ca- 
tion etlkted the wil, and its former products 4 and au alteration in the relations 
of the mil and its former products ; a h ,  a change brought about in the relations of 
the mil, and the reed which man desires to plant : bat we perceive, on the o h  
hnd, M the nsultr of the living principle, the destruction of adrting prope~.ria 
their grdual re-formation ; and the creation, not of one, but of hnn- of pro- 
ducts, similar to the one origidly destroyed ; each capable, in its m, of mnniag 
the same career, provided the circumstances under whiih it L p- cornpond 
in some puticulus, with those of its parent germ. 

considemtiom are important ; M I c~lloeive, that to the want of a m t i o n  
the h e m w  bet- the effects of the vital energy in the og.nic produb of 

nature, and the other active principles in nature, rod batween th- .ad tbe eaecb 
of labour, may be tnrced rsany of the erron of political economists. 

My ryaten of aultb,  therefore, cornmenoes with th. adoption of the priacipb 
warmuted by &.toy, and by the testimony of dl voyngua wbo have visited natimn 
in their infancy; and still moreforcibly, by the denouncement in holy writ, 
U#le ouly aisted originally of that deseription of produce which formu humm 
a&tmmt, u well .a the meana of ita a u h q ~ m t  inmeam : .ad it p w  d* 
tw other eqlully well d l y h e d  principle ; th.t man'm numbem, rod mWiten=, 
at 5mt limited in amonnt, must subaquently inc- hpther in mutual .nd 
m t  &pedepca one upon the other, 

But whether the former principle bve, in fi M, been found in actual opera- 
tba, ir, however, r matter of little conequence & tlie doariP(r I rbb to elucidate : 



Ott the Origind Source of W d h ,  

b r o r i f i f t t n o t b m n r t . l e t l y ~ i s  hars'uamsd, hanun mutrimeat, bsEag 
yiddal, not by the mamt M y  and dadde demcriptionr of orgnaic p d  ; ud 
. 1 1 o q p a i c p P d m c s , w h e t h a d o r a o r i o ~ t o m . a ~ g i f b d r i t h  t h a p w r  
of reprodaction and increase ; it tollom, that ems if m suppmd the awtb, in 
t h s 6 n t ~ ~  prindpdy food, a b r t  period only c d  rluae, e n  
themon hudy and durable prodwta r h . ~  be fo rmdtohm mnrped.tbatsp.a 
r h i c b M o r i g i d l y b s a n p m w d b y t h e r p o n Q l i u t e . 8 d  maid; and hemmit 
foUom, that man, . t i m M  u be u to i n c c e ~ ~  of numbers, will rap suly be 
found suffering embururment on e i k  hand ; on this, by the energy of the vital 

7, him to umstmt incmw, by its inbsrsnt in8mnce on himaelf; and 
oa thrt, by the same influena, exhibiting ita power h the prosrev of dl Qserip 

Of nd0US v ~ ~ Z L  

I am, theadore, jurtifiied in the usumption, that a n d t y ,  in dl ordinary cir- 
cumstanas, may be assumed to exist in an infant .gricultunl popalrtioa, for 
&mum to avert the mineria incident on inau8ieient nowislmmt ; d that 
L ~ l r u n  kbom in, in dl ordinup circ-, continually required for dr- 
dpnpuiDg the roil; . n d f o r d i s p l . c i t h o ~ g u m s ,  thedsPelopaatntofwhieh 
is prejudicial to the well being of nun ; M .bo in praerving and plating, in dm 
m n ,  mch genus done M am edeuLbd to yield him nutrimeat. 

But nun, with his naked hands, is but powerlar when compared with the mighty 
0- he may be datioed to sncoanta ; m d  when we contemplate the gigantic 
c&ets of his antagonist, vegetation, M exhibited in moat uncultivated coantrk of 
the world, WE may check surprise at tinding him LKI very frtquantly. a helplea 
saw@, @-t of the elements even of . g r i c d t d  science, m d  depending for 
mbsistena, not un products which his mamu and induatry enabled him to llseurs 
md incmue, but in the llcaotyand ancertain pi#ma which circumstances asd- 
ly supply, or which the fortune of the chace bring8 within his reach.' 

In thae ckcumstancc~, IU ~ d t h  can hudly be said to &at, all which mm 
at tha! time ~ ~ I J U H  and enjoy, nuking a w approximation to that on whicb the 
h r  .ni& subsist, all of which axemhe, to a certain extent, what may be 
called appmpriative industry, we may ppaa to that state of society, when man, 
under more favourable ci- haa rucaeded in bringing the reproductive 
and incremental principle under hh controd, and w h m  true wealth and revenue 

connequcntlg found. Commencing fmm this point, it will be the province of 
the political sconomiat to mark the b a i v e  steps, by which that poaerful prin- 
ciple is forwd to yield to nun, v t e r  and obedience ; and to p t  to his 
i ncming  numbers, a constantly in-ing quantity of tbe products essential to 
his well being. Nor wi l l  the supposition of great or little krtility in the soil, alter 

principle here usamed, that labour is inevitable ; tor in proportion to 
the k d i t y  of the tmct~ nun & h a  to cultirate, w must he the vigour of oppos- 
& e o n ,  demanding the incited endearnun of many labourem to check its 
tamer: and in proportion to the sterility of the land to be tilled, M, will the 
d t y  ha g r a t  for tbe a#nbimed co-operation of many labourn, in m u r i ~  
and irdgatbn. 

In either case, and in dl sitnatfons, we may, therefore, admit the existence of a 
@W for labour, befaa thrr net mnupl~~ is periodically obtained, w4kh constitrtter 
income or ra~cnm, whether the hrcb at the ha dispoul of man be rich, or poor, 
extensive, or the nrverre. 

From any g h ~  extent of ground, it m self-eddmt, that only a art.in net mrpb 
B a t r s s n a ~ & , d a n a e a r i v e ~ o f s . e e & t h e r a  

."'"6t"=apoiatincxpnd*arr.t*~dsarwp1USmliredir ptat .  If. 
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4 mty of nsd ba employed ; a net return, s d  in some p r o m ,  

r u t b e t b s d t ;  r a d i n u r e s u a a i r e e m p ~ t  ofemd, ap r twik lno tbaabh  
~ ~ f r o m w a n t o f s p e e ~ w l ~ ~ e  d1tbeplanh.by i n h f e h g m t b e a c h  
~ K S ,  durbg the course of their dcrelopemmt, will be prevented comiq 0 full 
growth ant? maturity. There h, therefore, one particular point st w h i  the relatiom 
d outlay, md net retnrn in sesd, an mat advantageous to man, and yield him ths 
~ncCnprodaeti0n;andmm mnstbeintenselyinterated,~tbeserektiom 
.Loald lhcrrtlg be practically wtabIhbed, mtimdated, aa he in, to a constant incnus 

- O f ~ b e I m .  
Tbc ...ae remark hold# with regard to the application of labour on any girm 

attmt of p n n d .  The labour of one mm being mcapabk of fitting, n y  20 
Cor the preuliu growth and fulleat developement of nedul germs; r h i e  the w l i -  
ation of 100 men to the rame extent, might produt~ no egect commensurate to 
~ . a d ~ w i t h . n i a c o m e , a ~ I . b o u r s l . l a r a h a n M .  
*ty men might, however, force from the mil nu& a net rmplor ar r e  

acb with a maintenma?, whik to the labour of twenty-one a lean pro-ts 
rrCPrn would be second If then we proceed with the mppaeition, thd m a 
lut M twenty labouren obtain from Lhi tract, is absolutely eamri.l 
to the nirtcnee of each of these twenty ; and if we suppose, further, that the M pro- 

I d o e  blliay to the rhars of uch of the twenty-one, is short of thin quantity, v e b d  
tht them is a limit to the n~~mber  who eoald be fed by the net produce of that u- 
tent d conntr)., .ad ~ w c q w u t l y  to the number which could be p e r u u ~ ~ t l y  em- 

1 ployed upon it; and aa population must come up to the meam of ru-ce, ob- 

1 tabable by the employment of lahour; we see, on the other hand, why fe- &.a 
thh number will not perrrmently be found occupying this tract. 
in prodactive expendim, therefore, i i  either wed, or laboar, there is a p i n t  

1 r h i h  IMU b intereat& in reaching; and which muat be ~ e h e d :  m expenditure, 
I 
I too, rhiEh be aumot, even if he woald, continue to exceed; for if more .seed be ' thrown into the ground than can come to maturity; the m- of exieteaa arc 

trLm from all who otherwise might h.vc conrnmed it as food; and from t h m  who 
rorrld otherwbe have enjoyed that of which the growth haa been interfered with 5 
.ad thm a reduction of the m- of -mbniitence, and consequently of p p n h t i ~ n .  
hIhma the excessive employment of reed, while the diminution of the 8h.1.e of 
m lvirhmmt falling to the lot of each of the pelsons labouring, and co~llequent 
starvation ef the whole, immediately threatma, wh,ere industry is employed in 
-. 

Conceiving it then to be undeniable, that man's original wealth ia only obtainable 

, n the recornpence of w much labom M the naked savage mast bestow in over- - the mighty o b l a  opposed to him by nature; and that, during the pro- 

, - of an increasing popuhtion, aa each individual comar to maturity, he b r i w  
to t l ~  aociety Y) much labour M m a r  for him own rupport ; .ad taking into c m -  
-n the ineritrbk pmgress of population and wealth, till that extent be 
racbsd in p r o d d v e  expenditwe, which we have pointed out above ; it must be 
pa, tbat the wealth of each period, r i l l  have been p d g  agahat the 
which the popd&n and knowkdge of productive arm v d  by that population, 
dy did p-ribe ; .,,d that after 4 t h  and population have reached the limit 

-ked by the php l id  circumstanca of the country, they -J neither 
them, be found greater or lwr in amount than what they hold, m 

th ~~ of the country remain unch.aged. 
rmmmcd by many nuonem, that when popnhtion b mty, now 1 1 ( 3 * ~ ~ Y _ c d h & u , l Y a . ^ Y p ~ p o h l ~ ~ ~ b ~  



011 the Original Source of Wealth. 

~~ oMaiacd for productive outlay; it hu frirther been mllmed, such 
tracts M w q  in thc p-t times, find wmpuatively rich, and peculiarly fitted 
for yielding such products M man desires, w e n  always in a similar state of sup&- 
ority; and hence the infemme hm been dram, that, a t  such tima, and in such 
l i h r a t i o ~ ,  man lightly euna hi food, and revela in c o m p d v e  abundance. B u t  
these are, I co~l~eive, gratuitom wumptions, not w-tedeither by sound m n .  
ing, or  by the test of experience. Histo'y, on the contrary, represenb man in dmost 
every 8b&G of hie career, ns stmggliing for a suflicient subsltence ; and 
infant and anht ruc ted  nations, with nature's products strong around them, my 
.Me to wring but w t y  meurs of subsitence from the tracts their labour a* 

to keep deu; the extent ol these cdtivated tmcta g d d y  enlarged, rn th 
additional bbour, and increruring knowledge of increasing numberr of the i n h a b i w ~  
become available to thin purpose. 

We find then, that wen in thin early rt.ge of productive knowledge, my given 
a t a t o f  muntry in capable of ultimately giving productive employment to a certain 
popul&~n only ; a d  that all who occupy themselren in cultivation beyond thia num- 
ber, impovwiah not only themselves, but the society to which they Wong : and we 
 leu^, that it b not wen then, more than at  any future period, optional with man tu 
in- hia wealth, provided he be willing to bestow labour only on hia own enrich- 
ment, = thore contend, who treat labour u the sole murce of wealth : all additional 
l.bonr being shewn to be nugatory, unless it co-operate with the principle of repro- 
d ~ d o n  and increase, under circumshnced enabling that principle mom fully @ 

e r t  its power in i n c r e ~ h g  the qnantity of such products, 4.9 constitute man', 
or'@mI wealth. 
The popular theories of the p m n t  day treat labour M being the only so- of 

4 t h .  But if our original ~ 4 t h  be that which is periodically reodered available 
our me then I say, tLat the source thereof k the active principle of per iod id  
w r ~ d u d i o n  and increase, wherewith God endowed such organic germs am ore suit- 
able for human purposes ; and if the Almighty Plso d o o d  man to continual 
w-operation with this principle, then I ssy, that labour dso k emential to our obtain- 
iq the important products in question. And I &&, that it is of vihl  importance 
to the full understanding of the subject, tbat we should neither treat the reproduc- 
tive and incremental principle done, nor labour (which in merely the principk of 

done, M being, in themselves, auflicient -for the Meets which 
follow ; for the leading fallacies into which we should in this cpae run, would, o n  
the o w  h a d ,  be that of supposing no newtaity for human exertion to exist; r( 

frll.cy which h a  at  present w supporters ; and on tbe other, that of supposing 
plen have only occasion to I h u r ,  whenever they may happen to be in want of 
wealth ; a f d h c y  which, in my opinion, vitiates, xqore or  lens, a11 the reasonings 
which have as yet been put forth, professedly with a view to determining the prin- 
&plea of production. 

Neither can any reaeonen, be justified in the assumption, that the soil, in con. 
jlurction withlabour, ir tbe origind source of wealth ; for in so doing, they run into 
tb palpable error, of attributing active power to what is madeetly passive and 
im; an admission from which their own minde must, unconsciously perhaps, 
revolt in them subseqilent nosoninga ; and thus leading them, natumlly, to attri- 
bute active power to the only active principle of which they have taken notice, 

labour; and thus beguiling them into the erron of thase, who origiidly 
attributed all effects on wealth to labour done. 

And if, on the very threshold of the inquiry, a proposition manifestly wroqg, 
W that labour the only active principle coscaned in a e  c reahn ,  q d n c t i o n ,  
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.ad periodical hcraw of wealth, bd permitted, either avowedly, or by implication, 
b Bold ita ground, it h quite out of the qwt ioa  to look for ought but f a h  wn- 
d h  in the sequels for this seiencc can only be p r m u t e d  with succsm by the 
determiastion of a vast number of conaeeutive truths, to the establishment of the 
more remote of which in particular, the correctneu of every precedbg proposition 
is .bsolutely caential. 

Ill.-dn Eanay on the. Gcme of Billiards, 
Tbb following e s ~ y  on the popular game of billiards, taken from a printed work, 

vrra in India, will, we doubt not, be acceptable to many of our subscribers, who 
may be pleased to lee the theory of the game, and may find amusement in tmiq 
&& o r e  play to first principles. Notwithstanding ita qudnt rtyle, it appears to 
be worthy of the attentive rrrder's etudy. I t  will be found to treat pretty lugely on 
r rnp@ new method of play, which it thus .p- u not LKI IMW, for our book 
was puhliihed at  Bath 25 yearn ago. A work like oum must study variety, but erPl 
.ere it otherwine, the p-nt e ~ a y  would demand dmiraion, as a branch of 
p n c w  &ence, not the lean entitled to the term " utility," h e u w  its more im- 

object u recreafion only. 

l n ~ f f o n .  

It b not  r a p p o d ,  that a perusal of the following pegen can be of any rue to a 
pwa ; for, to play well, practice is indispenribly reqoi*te ; and experience, 

tk m& infallible teat of theoretical opinions, seWes to point out the m- ; 
tbudae, the information necessary to that pwpoae h already acqaired, from 
&cnmenta that blend the greateat simplicity with the rtrongeet prooh. Neither 
ia it apcctal, that a novice in the game will derive much advantage from it ; u 
that coarse of instruction, which don la  the most entertainment, haring h a p  a 
pcdikction in its favour, t generally preferred. Yet, whether at the instance ot 
ape frknds, or proapted by a denire to find out intermediate afhnities between 
cumca .ad cgscts, no* viewed in proximity ; ao that, by shortening the -, 
and pmmoting the interconne, the " Inquisitive Traveller'' map be be- -m- 
modatai on the mad to Science ; or whatever el#! may have u ~ @  urged h u t i o n  
of &e m t  subject ; if a few hours thlls employed, should elicit a further in- 
t i @ ~ ~  of  NATURE'^ bas, by which her works may be rubdivided more mi- 
nutely, or &own collectively with better meeerr, thm attempt cannot be ehvgsd 
adtogctbcr arelau. , 

TliJl THEORY O F  THE GAME OP BILLIAPDI. 

Thc motion of a bdl ntmcl~' by 8 CUB', dependr not only on the direction in 
rLich it im impelled, but, very wn~idmbly,  on the manner of striking it ; and 
it m -h.Me into two or mom dir i r im ; which, togctber with tbeir daeient ames, 
ere ma separately brought into new, and sbould be carried h the mind, pr re- 
w e l y  dktiqubhed, tht their e6ecta h composition may dterwmb ba m- 
Qcnd tbe more a p M L  

1 Tba word rtri&s and ita idsctionr, whenever they mew, refer immd8tely to tho 
con; but hit and its ioflectioar, to 8 ball, cushion, &e. 

a Thia in the proper instrument to play with ; the other (not worth ~uming) h w 
bettor thou a trifiiog contemptible  to^. 



-&I of ita putn with tb ph rbaaoa&morrs; md nuybeallsdtb~&- 
Q l g l l T k  

I b a d b f o t ~ r r d m d r d m s y :  ituLafrom.(o:tiOa,bythe .ctionofths 
b.ll, while in prqlrarioll, q&mt the aurfaca of the table : hmbm a mt.tioa im pro- 
dnmsd, mJ.ogom to the rhedr, which change the relathe p d t b n  of thaw par& 
h y ~ a t ~ e ~ t i m e l p a n d t b a t u ~ r i l l b e n . m e d t b e ~ r r u ~ ~ v a ~ .  

There tm motions cowtitate rh.t may be termed the plain gune of B i l l i d ,  
.nd ue h a p  coincident upon the uMe line ; but them are 0th- h, which 
(if inlmdneed) dect  them with rarioua influence, in different direetionr, m&- 
b.oddgrres; andthaMlilerise,with thdr origin andcbractern,itisnow 
-vowed to d i i  and explain, on phy8ial principlw, without the inb-  
-tion of Cn~nc%--the common enemy of hd playem-who u e  ever in- 

anbegotten phantom, betnssn NATUEE .ad her opentlonr, to till np imqizmry 
void#, with metrpbydcd yarcp ; h o p h  thus to Bnd, by the rnbra*on of her 
el monte p.ILktion for rsnt of jodgment, or ddickcy of uecutim in them- 
dm. 

But kt it not be inferred, that it here intended to expunga the word from 
fiyer'r r o a b ~ u  from it- more is endeavoared, than to luve it confined 

due and nuonable born& :where it is madeto rignify only an#'t,con~ 
to upect&on, or beyond derign, it ia without objection ; for then it oecapicr it. 
pmper place : but when it is u d  aa a cauae, originating witb itself, .o in-- 
dent and unacmuntable pritccipk, the phrase then beeomea absurd. Yet in this 
~ r n  it is often IMd ; and, though intemperate or bad phyen (am before o b m -  
d) rrre most nedulom drocatea in favour of ita existence, and c h o m u s  rnp- 
porten of ib authority, from l worthies c k ' d  out of place and notice, i t  
ieo&r-*e) becomen, in pow-, UI Mgrateful reprobate ; for they d charge 
it ~ t h  injutice or ill-natured partiality, insist it rvely does them a friendly of- 
6% and dedue aloud that most of its acts us hoaile. 

Chance and Luck u e  term8 nearly spnonymom, at l u s t  in common asc, yet, 
%ctly oonaidued, Chance WUIM to be, in the technicah of logic, the G m w ,  and 

the .?peck; for though the latter fnquently hu an .dfective to qualify it. 
meaning, M good, or b d ,  &c. it b often .bo without one, and then alwapl taken 
in a good sense. But the quality of Chance, ia unintelligible in this k t  predica- 
ment, and must, therefore, ~~~~~~bly have an epitbet to rpedfy it, which being 
sometimes formed from an inflection of the very word with which it & compared, 
oiz. '' lucky chance," the dintinction at once beeomw mmifeat, and farther p m f  
neda8.  

I t  may not be .mir to hLe notice dm, of a consequence from ming t h w  
t e r n u , e i t L r r u m  . p m  t o t h e ~ o f p u t * p l r p k y a s ,  
o r u  churterr of beinp tht l u m  amepamteuzdinQpendentaxirtenoc; but 
rhi~h,corYidsnd.btrretedy,mPMbepahpde~ied. Thi.wiJl .pparin mch 
triterenwka(which.bo en?mpliQrbir ampamtiye medng) u a h h u ~  
much LUCK, (i. c good Lucn) and I have mlittle. that them ia not a f.ir C R A N C ~  
(i e. r h p l .  accidence) ia pkybg with him." If Lucn then aStr, it mruL be in 

8 Tbu word (not anctioned by the dictionaria) the author ventursl to form fram 
attrition, and uimilste in tamination to ~ ~ o o n ~ u r v n ,  M likely to convey b u  mean- 
ing better th.8 any mingle ow dsrt.bliahed uw, whilrt it precludm (be n d t y  of a 
peripkrwb, which frequently reputed would be intolable. 



r)riam,min @it;  bntitermnotbdoagto thaBntclur, o tberrbei t rndd,  
at one time or other, ba evident to some of the lensu ; and if it beloqp to the 
reord, what M pomibly k the object of ie mhsioll, attendance, or prewna, 
anlsr to influeace the .ctions of mankind : yet, if thir be admittcd, which cannot 

ir bPeaasktent witb tree ageaep, and this b the d0ctrh.d neeasity ; tbe merits 
wbwwf, horanr, being fo+ from the abject of thia edahy, it h not inteaded to 
discnn, having made the deduction only to prermt a negligent incongruity of 
dietion with sentiment, as it is much snspected those words are oftm employed, 

any pncine or dednite i d e ~  annexed to them. If, on tbe o h  huni, 
they be m p p d  only dectiom or qualities of individurls; the two opinionr, 
rbaa aadmd, will be found, like neighbouring ntreamr, converging tow& tho 
me pool, el& to unite upon the way, or having finished their && separate- 
$, to baome srrgnaat in the same placeb. 

To mhm from thin digredon: the pmgrmiw motion takes p 4  rben the 
middle pointa, at  both Ends of the cue, and the centre of the ball makes pmt of a 
right line .t the time of impulsion ; .nd if thia @tion be ah10 parallels with the 
Ihbb, a8 ( k e j g .  1.) it will be rmootheat, lighteat, hnd ~ B C  impeded. For should 
tle cue be pointeddownwards, as b, the motion of the bdl m d  be pady dentmyad 
by d o n  from the table; and, if pointed upwards, an 4 or m y  where e h ,  the 

nme time witbin narrower limits, as 4 e, still farther in e m  augmented. But, 1- - poimtd b r i i o n u y ,  ,ll* power acts -t the it right angb  d y ,  ' d being utended, by a stroke of no more than e q d  violence, bstaeen lhnita thr( 
ambramagreater lntitnde,aad, f ;  i t ~ ' l m l r e n e d b y ~ o n , a n d , i f t h e Q I p c r u  

I be amidmble, will be almost lost in the minuteman of diririon ; till by continued 
o p a t b ,  together rlth the A c e  d i n g  from the mughnwa of the cloth, .nd 
oppaition fmm the dr, the mlocity of the bdl becoma a mnch dimiubhed, that, 
fha&.t Wit lcareel J toncba the surface, it dtemarda (mom emphatiully) rdm, 

I a d  & kngrh onmh.ined to roll, (as tbe only meam of discharging tho progmuh 
b o m w h i c h ~ )  t t h ~ d v . l l c e s t o t h e p i . a o f m ~  

VO be ~0ntinaed.1 

@born MeeLcl'r Compuative Anatomy.] 

pmerationtrLa p l a a b e t n e e n t r r o ~ o f d i d a e n t s p e e i a , ~ ~  
~y i. nid to be Aybrid, hnd b denominated d, or k l f f d r  tbe -01 
which tamr will be erapbyed in the folhmbg obmationr, .r the dormer il 
p n d l y  Psed in a mare rest&W WK, being appliabb to a particalu hy- 
kid.ninul 

I 

a Ih. fmqnsncy of repetition, sad a d i q  mmrks, baidar tbe lrhadity md 
imembtmcy w eemms~ in tbe uoa of them mr&, it u Loped will plli chir did 
#?ah. I 

lbi rtroLe 1. nldan conplrbly w; and, r it m w t  b gives witb any 
prt dth cum 0-1 tbe enshion, nor TUJ cmmmntly in my ritwrion : with tho 



On V&eties in the Atrimnl Kingdom. [MARCH, 

The eirmmst.nces,under which thsw vari& pmant themeha ,  ue th 
f 0 I l o ~ : -  

1st. A gnat analogy in the og.nization to render generation pomiblc. Cuum 
are related, it is true, in which procreation hath followed the mutad copulation 
of d w  and eats, of turkep and fowln, and of the cock and duck ; uzd per- 
fect copulation betaan the Cantha+ nchrnaa, and Wuter niger, h genmlly 
w i v e d  as fact. Even the gnat n u m k  of spccied in the inseet world may 
possibly depend upon anions of thir kind being prolific, such h the reaemblutes 
betaem many of the species. 

Jxarcat~ have, in like manner, been considered as the produce of similar copula- 
tions, betreen individolrls of the genw Bos, and othem of the genus Equas. I t  
hus even been believed, that d m &  difleriag sti l l  more, as rabbits and cats, 
could procreate together, and thoae cats, which have a short tail, furnished with 
a pencil of hairs, and whose hind legs u e  more elevated than the fore, haw 
been adduced in proof of thin opinion. But most of the stories of th sort ue 
entirely without foundation. 

, In the case related by h i ,  i e. perfect copulatiou betwan the k t -  
. u b a  and Ehta  rriger, and doubtlea in others a h ,  (especially where union 
has taken place between animals of different classen,) copulatiou has been m m -  
plished, but h.s procreation been the results thereof? Of thy we are ignorant. 
An for J-rk, these animals are apparently smdl asses, or stunted mules, 
and many circumstances tend to confirm thin conclusion. 1st. AU the signs, 
proper for characterizing them as such, are met with in these animala. 2dly. Their 
diminutive size proved, at  least, that they are not the olhpring of a proli6c nnim 
between a bull and a mare, sinea aninulq in mpect to dimendone., generally 
take aRcr the female. 3dly. Their s u p p o d  origin has n e w  heen attested by 
creditabk witnesses, notwithatanding the fnqumcy of their existence. 4My. 
&ud co~gress between the species, which are rrganled M the progenitors of 
these beiags, hes never been known to take place, rpntaneously, in a stUe of 
nature, though it has often ban the results of nperiments made for the parpore, 

' 
.nd in these csses, h~ been invariably onattended with fruitfdnaa 5thly. Dissec- 
tion has always proved these animals to be either WKYJ or mules. 

Between anirnal.9, whose approximation is closer, we find, on the other h d ,  
that copulation ia fruitful ; but a h ,  that, in nome instances, the produce of thi. 
union are endowed with powers of procreation. Exampled of thh kind betwen 
the wolf and dog occasionally preaent themselves to our notice, so that Bnffon, 
who, at one period, denied the possibility of procreation betwan these two species, 
bas himself observed, and given a dwxiption of cases in which these . 
h.ve reproduced even the fourth generation. 

I t  h equdly certain, that the fox and the dog, the Llama and the she goat, the 
roe-buck and the she-goat, the a~ and zebra, aa well ss the home and MS, produrn 
bastamla, which are themselves, sometimes, capable of p m m x t i o ~  

Tbe experiments of Springer have proved, abo, a s i m i i  fecundity in hybrid 
birdr. Daily examples, occurring in the genus Pringilla, remove .U doubt on the 
rubject. 

It Q worthy of remark, that female bantda an fnquently prolific, rhilst . 

barrenness invariably mistn in d e a  ; and the most pkwible explanation of raeh 
fact appeus to be, that the organa of gmeration (which, in the early mt.te of 

their developement, are female) u e  incapable, in basta&, of athming that degns 
of perfection which h manifested in tbe organization of the nuk gmitrl para 
of reg& animal. 



The faulty of prroonating baatar& b wt eorrdaed solely to the ncighbowing 
species of those animals, in which f m d a t i o n  takes place in the interior of rha 
h d e ,  but we find it Ibo in aaimcrle in which, M in fisher, the semen b p o d  
upon the ma, after they have hued from the female. Many mpecies of cmp am 
prodecal in this way. 
Tbe extreme resemblance b e e n  moat of the n i tom,  ren&m it very probable, 

thrt m y  of the species are capable of mutad copulation. 
2dly.-Bamtuds an more nameroue, and 3 the mame time more prolik, in the 

pwer than in the higher .nim&, becaure, no doubt, the organic power is, in 
the bermer, more.strictly coniined to the phenomena of fornution, md on that 
reout more energetic. To t h i  unae muut be attributed the greater frequency 
of k r t v d y  in birds than in the mamnulir All thcae circumet.nces tend o 
mhstantiate the opinion expressed above, that a great number of speck of 
hect#.rethusprodueed. 

3dly.-htarda are more readily generated, uld are more pmlifw, in proportion 
Y their progenitors themselves possess great powers of procreation. TO thia 
circumstance we attribute the differmt degrees of fertility in hybrid birda, and - hybrid mammals, as well as those by which basta& of the genuu Cmia and 
genm Equu, are EO varioosly characterized. 

4thly.-Tbe d m  of resemblance is, beyond &'doubt, another cause of 
1 & wnnt of e q d t y  in the faculty of begetting bastards. The greater the renem- 

b h a  between the species, and the more gadual the p a s ~ g e  from oce to the 

/ o h ,  the more readily are theae hybrid beings produced, and the more power- 
fXly are they endowed with the reproductive faculty. 

5thly.-According to Buffon, bastards are more frequently malea than females. 
If thia be true, it would seem contradictory of the explanation above given, of the 
circut~tana of female bastards being prolific and malea barren ; a contradiction, 
which iq, however, reconciled by the remark cited by Buffon, M an example of 
.airmb much more prolific, such as the dog and wolf, the he-goat and sheep, 
and the gold6nch and canary bird. Thii, however, ia but an apparent contradiction ; 
for though the form of the genital parts be more elevated in males, inasmuch as 

I 
I they exceed the degree of organization at which the female genitd organs stop, the 

fo&e power b, neverLhelesa, more active in the female, and the ~maller num- 
ber of femdle b t a r d s  appears, consequently, to prove that they are produced 
under circutwtanca less favorable than thm which attend the birth of regular 
Mimrls. 

6thly.-Do bastards present any characterintic n i p d  of their mixed origin, and, if 
I m, what u e  t h m  signs ? 

! Prom certain experiments, by Buffon, upon the production of basbtds between 
b 

th h-goat and seep, in which the offipring had greater resemblance to the 
f b m ,  we shodd be inclined ta believe, that the form depmds, in a great mea- 
m, on the male. Thi is pit ively admitted by Linn~eus, with respect to the out- 
rud form at least ; but M) little u at present known upon the subject, that nothing 
an be laid dowd with ceztainty. 

Thua, the himw~, the pmgeny of a stallion and a she-ma, nsembles the latter 
more in its slender neck, dorsal stripe, M well as in the form of ita hind quartem, 
w W  the mule, bred between a mare and m&-ars, receives from the form 

of hoof, round4 form of M y ,  and a e  aim, b u t y ,  and s-f 
d its patertor pwta. The hinnuu is unall, the mala large. In one d 
rL bastard of a dog .ad wolf, hd more tho form of tho mrle than of the 
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female. K n i  hu rsmuked, ht the use of the fem& progenitor 
idseaus bat of the htard.  

It mast be admitted, that the fonn of cabin p u b  is m i n e d  by the 4% 
and that of d n  other prtm by the Zemcrle;nince the h i m u  has grcPtar 
resemblance to the horse in itr W, tail, and limbs, .ad to the rra in ths 
o t h a  pus of i!a body; the mnle, on tbe mntrary, b the former parts more 
k t h m  of the ura, whht the latter ue modelled on thore of the mare. Thir 
d e ,  hawever, ir not without itr ereeptiona; for example, in a w of baatanin, 
produced by the dog and wolf, one wm formed exactly lire the male, w h m v  
tbe &CT ma COmpomdd of tbe fOnns of both itr pmgenitora. 

v.-P- of the City of Dacca. 
The foIlowing tables exhibit an abstract of the results of s cenrw of the popu- 

lation of Dacca, msde by H. Wdtem, %qr. Judge m d  Magiatrate of that plra, 
lately prenented by him to the Asiatic Sociiety. 

The present enumeration fdls very far short of the estimate8 hitherto made of 
the magnitude of that city, being hardly one-half of the population given by 
Hamilton in hh Guettter, (150,000,) and lea than a quarter of B i i p  H e w s  
more Pagae mertion in 1823, where it b shred to contain 300,000 iah.bitantr, 
.nd 90,000 borures. 

In an abstract, published in a former number of Mr. J. Prinwp's. census of 
Benam, for 1829, the rune rate of diminution wan obaerved, when the exaggemted 
rssumption of forum tima was brought to the teat of actual acrntiny. No doubt 
a similar rate of reduction wodd .rtend every careful enquiry of the sort, and 
until the laudable example net by Mr. Wdtem shall have stimnlated other public 
officers to favor us with atatintical intelligence, founded on equally j u t  .nd .cell- 

nte foundationq we can form 110 Correct notion of the he magnitude of the utia 
of Hindmtan, unless, indeed, it be deemed safscient to cartail, by one-half or m- 
thirdn, the general aeeountr met with in publiutiona on tl& -kpuhrent of tha 
geography of I n k  

Mr. Wdtem obaemen, however, that the population of Dacca most have U r n  oB 
very rapidly aiuce the opening of the free b.ds, for the Chowkeedaree tax, when 
instituted in 1814, WIU levied upon 21,361 hounea, and the .mount collected at sn 
avenge of 2 .nars per howe, maintained nearly 800 Police Chowkeedara,-whereas, 
in the present year, 1830, the nnmber of houses aetaally rssessed mounted only 
to 10,708, .ad tbe number of Chowkeedam maintained, to 236 : henee, in 16 
ye- a diminntion in the popdation of about one half may be ugumed. Thir 
fdling off is mainly attributable to the gradual decmme of the w a n r e  of 
tbmebeautiful cotton fabricka for which Dacca vas once without a r i d  in the 
world : previous to 1801, the dvancea made by the Company, md prirrrte 
badem, for Dacca mudim, were estimated at upwar& of 25 b ; ia 1807 they 
laad Nlen down to one baf : in 1813 the private trade did not aeeed 1,05,9a, 
bud that of the Company wan Mueely more considerable, uul in 1817 the Eng1i.h 
Commercial Reaidehey wan altogether diwontinued. Come cotton piece gooh 
rtill con ti^ to be mlmnf.etnred, tholagh from the extreme checlpnesr, of English 

it not impmhbb that the natim man* will k; JtogetW 
mpemmhd ere long. 
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Notwitbtanding its prereot inaignificloee, rn compared with its former grandeur, 
Duxr. may, n e v e r h k  still be cLused among recod-rate citiea I t  hu a p o p -  
hiom grater thrn that of Plymouth a Bmssels. Some new brick d d n g n  
have rilmtly aplung up here and then :--an oil mill, driven by steam, hu lately 
b&n ueded; and an iron snapension bridge, end three more s t a m  mClinq ue in 
tk eoma of erection, for variom purpaes. 
Ih number of native II1.ler, a$ rhean by the statements, exceecb that of tbe 

femda in the rAtio of 1034 to 100. Thir i the convene of what is found to 
oamrin other countries : it i supported, however, by Captain Wmqhton's cumm 
d Qorukhpoor, w k &  the proportion of mJes to femala given m 108 to 
108, ( O w * ,  1829, No. 12,) but there is great d i M t y  in obtaiuiag ocewrb - 

runnm of the f d  members of f a ,  puticularly among the M e .  

b h h  above 16 27595 Females above 16 121733 Adulta. 49328 
under16 10024 nnder 16 ' 7637 Minors; 17669 

Total da,  37619 
Total feuden, 29370 

66989 

Tbe nwber  of native h b i t a n t a  found actually uirting in aeh h o w  ar c h ,  
I 

rrria from 1 to 90, the average being 44, a less proportion than at Burdwan, 
which b rtJed at Y ; or than at Benaren, where 6 hu ban cummed u a fair 

I 

i .rarge for homes aitaated within the limita of the town. 

1 Mr. Walter's tabla speciff the numbers belonging to each caste and profadon, 

I but we cannot d o r d  room for more than the following gmvJ statement : 

Houer. 
Hidm of the Brahmin a t e ,  ...... 285 
Cdbetri, (marchanta, mrvanta, kc.) . . 376 
Byahye, .......................... 17 .... &dm, includiq 89 trades, &c. 6,359 
Id-, Zmiid6r0, .......... 74 

Inaemh, ............ 1,067 
Ioaepmaent f a d k ,  ........ 1,070 
5 8 p r O r a i o ~ . o d t r d r , . .  .. 6,634 



86 Populcrlion of t h  City of Dacca. p f ~ c ~ ,  

TAB= 11. 

b i d e s  the baildings included in thin statement, an the ruim of the p a l e  erect- 
ed by AzimuaMn towaxb th! end of the 17th century, compared by Bithop H e k  
to* KI.emlin. 

12 Sungutr or Hindoo monrdaiek 
52 Akraha. 
55 Etlee Buees or Templa of Wee. 
4 Christian Charchea. 
3 Kutrssor Caravuueria~ 

Avcrclgr price of Articlu of Food at Dacca, Pam 1820 l o  1830. 

Rice. Years. -- 
A D. I Fi. I Cour I Salt. I Oil. I GU. 1 J&. 1 Turmeric. 

sr. ch. 
2 8 
2 8 
2 2 
1 8  
2 0 
1 12 
2 0 
2 8 
2 8 
2 0 

2 2 

ar. ch. 
9 0 
9 8 

11 0 
11 4 
9 12 
8 12 

10 8 
11 8 
13 5 
10 4 

10 8 

sr. ch. 
9 0 
a 0 
8 8 

10 8 
12 4 
15 4 
16 6 
20 4 
18 0 
8 0 

12 9 
-- 

Thi table s x p m ~ ~ ,  wmording to tbe native marketing cptem, the weight of each 
uticle in mm and cbuttxh, p d l e  for one Rupee. The value of wer, or 
mamd of 40 meem, L not crprarsd, but for our EnglLh reden we may rema&, 
~ t b e b u u r e a b a l i ~ s m o r e t h o ~ l & a r o L d u p o ~ .  



V I A  t h  Errm of !lbmameterr, a d  on a c m s d  Mefhod of 
Graduation. By L i d .  R Shortreed, Born Ed. 

The errors of Thermometas are m notorious, that d y  can any two be found 
to agree in their indications from fnezing to h o i i ,  unleau they be graduated from 
each other, or from a common standard. A gnat deal of the discrepancy in tho 
resulta of the diaerent o k e n ,  are doubtless to be attributed to thb &une hone.- 
f shall give one inst.oce out of the many which might be produced.-From the ex- 
periments of Mr. Southern and Dr. Ure, on the force of steam at different temper- 

I abms, i t  would appear, that their Thermometers, though agreeinS at 212, diaered 3. ' 

at 290 ; Dr. Un'r 290 correepond~ dmwt exactly to Mr. Southern's 293, and there 
L a gradual inG= in the diUerence. of their indicationr at all the interm- 
temperatuna-In order to ancertain whose thermometer is in fault, it is very desira- 
ble, that each of them should be examined by the method which I shall have occasion 
prrsently to propoee. I t  is qnite possible that both thermometers may be wrong, 
bnt both cannot be right. Perhaps I may have occasion, hereafter, to advert to thi. 
rubject. 
When the freezing and boiling pointa are properly mertained, the next object i 

the d o s t i o n  of the d e .  The methods of doing this are generally very defective 
in .nd m- They may be seen at length, in the article Thermometer. p u b  
bhed by the Society for the D i h i o n  of Useful Knowledge. 

Whm a thermometer is properly filled, and exhausted, the mercurywiu flow &ng I h t*, when it is reversed and shaken ; and on hoIdiy it npriglt, it will flow@. 
into the bulb. On repeating the operation, it may be obeemd, that the mercury will 
begin to l u r e  the bulb at the point which last filled, or the vacuum in the bulb 
rill commence from the plaee where it previousiy existed. If the mercarp be ds 
to Bow dong the tube, and at  the innhot be quickly brought into a verticd position, 
.nd &.&en as to bring the vacunm exactly under the bottom of the stem befors 
the W b  becoma full, it will be found, on revetsing, that now the mercury will not 
Bow from the bulb as formerly, but the whole thread of mercnry in the tube, 

from the bulb. This is commonly conridered to be an imperfection in the 
inrtrament, bnt it is easily remedied, as will presently appear ; and it ie by m a o f  
thk thread that I propee to grad* the d e s  of thermometers correctly, in- 
dependent of m y  reference to a common n t ~ ~ d a r d  or register. When the t h d  

in this way from the bdb, hold it in a vertical position, and adjmt the 
tempmmm, lo that the Length of the thread, in the tube, may be nearly. or -7 
qd to hPlf the dist~nce be- the free* and boiling point& In this state re- 
mr the instrument, m as to separate the thread fromthe bdb, and bring the lower 
end to coincide with the freeziiog point, and d d y  mark the termination of the 
llppr extremity. Then make the npper end of the thread to coincide with the 
WiliDg point, and mark, in like manner, the termination of the lower extremity. If 
th.e t ao  w k s  coincide, we have got the eurct middle point on the d e  ; if not, 
th - of the hro is the middle poiut. It is desirable to v t  the operation, M, 
y, if -1k, to get both b wineidwand to prove the former trial. On the enti-  
@ d, f-ing being 00, and hoiiiw 100°, the middle point, M, found, h the 
arrrcet 50, and in like manner may be obtained, e q d y  c o d y ,  the p int r  cor- 
raponding to 25 and 7 5. 

We thw obt,& three inter~~~&te points, rs cornctlp a8 the freezing and boring 
poinu ; if & a of t h a  pohta be tolerably miform, the intermedkts 

m y  0- in the ordinary m y  by rimple division. 





l.-1Varlrlir~ in C&& 
Tbe following list of Pmt~*Mlt baridr ia beliaved to be tolerably mmct The 

ranlta dedmile from it are ratber diRerent, we belive,to the ronclusiom geoeral- 
ly acquiesced in ; we mean the superior hdthiinm of the years 1829-30. In 1829 
drr d t d ~  appear to have been but two-thirdr of what they were in 1822 If the 
number of Roterlnt inhabitnul could be .ccrratdy lacrtained, we u h d  bra 
rome grounds for interring the value of life in Calcmtta. Perhap lome o t m  
could dm PI mme informstion on this mbject. 

buri.b in C h t t a  of Protest.nt C h h t k u  
1820,.. ............ 281 
1821,.. ............ 246 
1822 ,.............. 324 
1823,.. ............ 210 
1824 ............... 278 
1825 ............... 291 

............... 1826 275 ............ 1827,.. !254 
1m ,.............. 2!56 
1829 ,..... ........ 184 
1839 ,.... .-. ....... 2% 

R O ~  l of corxesponding 0-ua mde in ~ * b v  hn, a t  thir ratios, 
md in C h t t a ,  with BMmstsn p ' e h d y  wmprsd, the fdlowing mnlta were 
drduoed. 

~ j r  10 ob.tiool lnrde at 10 o'cleck, the hei$ht u!emed to be 4282 h t .  

By 10 do. da at noon, ,, 
By 7do.Q.  at 4 P. m. 4287 ,, - 

Mean, 4286 

&-Mr. Mwtoa'r Method qfrotdq d.s l lyd  Drawkg P q w .  
A w d  m mmpod of isiaglarr one drrchm, for hche boon in two - of w; &en d m m d  for 15 or 20 minotea Wer a fire. When nearly 

w,dhmty ~ o f c e m m o n  dam, ispowder, a n d & a i n i t t b r o ~ ~  
kine. 

I . p p ~ ~ t h l s ~ h a h e n t h e p a p a m a n t b e ~ b o v d , ~ n d d a a r p : m d  I w d  
it rith tbe &at b w h  M, that the wash shdl be h r b e d .  

Wben dry, I w n h  tbc paper with ck.nnUa, which tells m if a leeand w& be 
v. Whm tba paper h r e c o d ,  I d it a& with phi. water, .ad a Bat 
M, to od any snperflnom ioinglm~, and then abmrb the mperduons water 
rith l dcur pMa of rag. When nearly dry, I throw in my sky, &c. ar m u d  on 

Po4 p.pa. 
4 . - ~ ~  $the Thawen, p a p  160,161.' Vd. 1. n. ihmq. 

PA kiog the Meridian of Greenwich arid GE and SD perpawlicP1.r 
to, t h y  a n  gnat cirela, and of COW= thep @ d y  each 
& tin &q intasect in the pole of PA-Their mutual distance at any 

crvrcllpendiag point k as the rioe ef tb dist.noa ~EOIII their point 
d b e ;  or what m the name tltiug, crr the eot~tae of tbe dirtana from 
PA,& m&&.I . . Jrur thqh  theirPriddle.harceGS : E D ( = G R ) : r  
Bd:oor.sD. R.9. 



1.-ASIATIC S o c t s n .  
W d a d a y ,  the 9th M m L  

The W e n t ,  Sir C. Grey, in the Chair. 
Tbe R n n n d  Mr. Rohcrtaon,andthe Rererend Mr. Proctor wen elected Members. 
u n  sue rad from the Royd Asiatic and the Geo c d  Societies of London. '$ ng the 1st Part of the Trnanadom of the h y s M  C h .  A h  one 

E2E?$akanham, and another from Mr. Bidderbeck, on the rubject of the 
publiation of a Hiry of &I& by the htU!r. 

The following rmlntiom moved by Dr. G m t ,  imd sewnded by Mr. Baillie, 
rere adopted:- 

That, where circamstancm admit of it, the subject of the papen to be read, be 
rtated in the Circnlu al l in8  the Mating. 

That tbe auna of the Membcn to be balloted for, be ah s ecified in the same. 
-I+ upon the m o t h  of the Secretary, amnded by 8 r  C. G -That i t  

be op t rod  with Man- who have s u b e r i ~  for twenty p m  a 3  u p w ~ d r ,  
to wntinne. their pecuniuy codrib~tionr. 

A 1- wan rad from the S h n h r y  to the Physical CIw, forwarding a Report 
from tha Sub-Committee appointed to rupetintend the worh carried on in the 
Fort, for the discovery of a fresh water spnng, and requating a further pecuniary 
gtant in aid of the name. h l v e d ,  upon a motion made by Sir Edward Ryan, 
seconded by Dr. Grant-That, with reference, to the Report nst read, and the pro- 
greas of the boring experiment now on in Fort WiL, a m e r  dnna 

i,W Rupeen bc placed at the d i i p v t h e  Physical C b ,  h r  the contin- 
of the name. 

The f k r e t y  annoonced hL intention of submitting through the Cornmitt- 
the named of onr fo ntkmen for election, as Honorary Members of the 

t t the Committee take into wmidention ah, urd k i e t y .  ~t r m  -13 C 
Report at the next meeting, how far it may be expedient to extend admimion to the 
Society to neide$ts in India m non-snbacribing members. 

Read a letter from Dr. Reuaelaer, ~reaeuti the eontinastion of the daaa21 of 
the NMYI 01 hw mory a t  Nna rm*. %e fouowing boob were p-t- 
b l o t  Volnme of a Dictionary, Bengali cad Engbh, by Baboo Ram Comd Sen. 
The Mawharat ,  in Hidee, by Lakhinuain Pundit. JarroC Ahtiqrc, Nos. 27-28, 
by the Asiatic Society of Pa& Third Volume of the !/Y~.(lctimu of the Society of 
fhmaerce d Agriculture at  Cam, b tbe Society. Twelfth Vol. of the Zk- 
r i m  of the Batauiar Society, by t i e  Amciation. A11bacAo, &tory of t h  
Ommiadu in Spain, by the Anthor. The Meteerobgfcal Regiatrr., for November, 
December, .nd January, from the Snrnyor General's OfBee. A. papa  by the 

wan then red, entitled Notes on the portion of the D i o y ~ u  of Nonnw 
the I n d i i .  

m e  IXth rol., page 93, of the Ruearcho, the late Colonel Widford, quoting 
the Dbmya&ca of Nonnus, saserts that they " are really the history of the Maha- 
bhnrrtr, or great war. A certain Dionpns, he continuer, wrote dro a his- of 
the M h b h t r  in Greek, which b lost, but from the fea fragmenb remsinil~,  
it appear8 that it was nearly the sune with that of Nonnus, and he entitled h u  
work Bcurm(ccr. The Dionysiua auppl deficiencies in the Mahabhamta in San- 
d, such Y some emip t iom from ln i a ,  which it i hly probabk, tmk p h  . m-wce of the blood war:D Sir Wi'il1ia.m J o n e a , k m e s  Mr. W i ,  
a direrent -on of the Gtzcr, although he also wtu &posed to draw a 
p n l l e l  between them and a dindu poem-the Rumayana ; a ..ring himrlf  - 
confident that an accurate comparison of the two poems woufd establish the 
identity of Dionysius, and the elder Rama. The writer p d  to -mine 
the d o g i e s  traceable between the Poem of Nonnus and the g m t  Indian Epic. 
That any affinity between Dionysins and Rams is evinced b the Dio~y,ia,, 
compared with the i&muymrcl, is an assertion, he thinb, whicE a e o m p u k n  will 
ocarcely justify. ' There i s  no reaemblonce between tbe heroes, nor in the conme of erentr, and thm 
whole identity resolves i h l f  into whatever likenem Hanumnn and his A p  m y  k 
tbought to h r  to Pan md his Satym. The opinion of Sir William Jon- rested 
therefore on more unmtiafactory gmunds than he suspected. With the Yahsbhrut, 
there is ~ r b u ~ s  n rather l e a   eationa ion able annlo~y : but we can warcely admit ri& 
Wilford, thnt the work of NO~I I I IS  is tbe bistory of the Orest War, or thnt it aupplia 
a11 deficiencies in the Sanrrit co~npwitiou.~ 

order to W t  this i" a clearer light, Mr. Widson .d- b&fi to the rubjoc@ 
of the two 1.li.n Epics, and gives a d e w  more at of .uCi wh of 
-18kCa relate heb ,  of which India ia the ate or theme. 



ana rehtes, u is well k m  a W i n g  event in the lifa of RAMA, 
h a ,  or O d e .  Having heen & n * w  by his father h-ratha, he 
d o p t d  the life of an Aacetio in the forests, at the murea of tbe Qodaveri, accom- 

led b his brotber Lskshmana and his wife Sita. Tbe latter being stolen from 
by KAvAMA, king of Loncd, $AHA, with the aublonce of Srromvr king of tho 

monkeys, er foresten and monntaineers of Karmta, invaded the capital oi the rnviah- - 
er, took it, killed RAVAXA in battle, eslnblubed V a s s ~ s a ~ r ~ ,  that monarch's brother 
on the throne, and returned to Ayodbya, of which, him futher being dead, be anumd 

*;.r&%\'~t details the dimenkm of the Pandam and Kanmva p" t~w,  who ' 
r e r e  comim by birth ind rival capet i ton  for the throne of Hutina ur. The latter 
rere at 6n t  sucoac3iul, and compelled the former to leerete themrsK" for a rewn, 
u t i l  they contracted an alliance with arwerfnl  prince in the Pun'ab, wben a part of 
Lbe kiogdom mu trnoderred to them. ubmqneutly, tbb wpl l a t  i y  the Panda- at  
(ice, and they were again driven into exile, from which they emerged to anert their 
r if ie in arms. 811 the princa of India toot part with one or other of the contendin 
klmmeo, and a seriaof battles took place in Khukshetm, themodern Tnhaenr. whicf 
add in the dastructiw of Duryodhnn and the other Kaurava princes, and tbe elesa- 
tiw of Yndbiahtbem the elder of the Pandan brpthen, to the supreme mvwei at, 
over India. I ball  :ow o5er a sketcb of that portion of the Dion i aa  which 1 Lv. 
d e u l  above, rembing, however, that I cannot retend to have c n e  more than 
mi l l  inspect t$e work, and forma general idea dPie detailr. Sir William Jonas ac- 
knowledge~ he never rend more than halfof it, and those to whom the eompition i. 
k-, will probably be dim@ to admit that to have e l k t a d  even m mucb, wpl a 
proof of no ordinaq patience and assidAtT. The geueral character of the poem ir 
exceedin Iy lndiao, being of extreme prol~xity. and the coune of the r t q  being 
iacrmntfy ihterrupted by mythological episad-, more curious oftsn than inrtruotire 
or interrating. 

The Hero of the Poem of Nonnm, (a Christian Monk, and native of Egypt, r h o  
&wished in the 5th Century,) is Batch; or D i o n w ,  one of r h w  exploia is 
the amquest of India. In the t h i t h  Book, Jupiten, en& his eon B ~ C C ~ U B  to 
d i e  him to force the impious Indians to drink wine and celebrak 

or to expel them from Asla The King of the Indians is named nm.- 
&, and in this, perhaps, an afsnity ma be found to the K m  Prince f i q o d h .  
Prom -i-th to the twentteth it requires some i w d v  to %d 
my thing decidedly Hindu. The disti~guhhed personage Morrheus, may ~ 1 -  
My, u mnjectnred by Wilford, be a corruption of Maharaja; Morieb, (rs it w u  
ronoanced by the ~reeka,) being, according to Hesychius, the I n d h  term for 

king, .Ird Moi im 1 ing great. In the twenty-thld Book, the follow- of 
B.cchm croon the gdaapes  b various m-, mongst which is that of in- 

&-, .tiU mmmon on tIe riven of the ~ n j a b .  10 the W n d n g  of the 
twenty-sixth Book, Deriaden, after his repnk, .gfin pny- for war, .ad in the 
en-tion of his forces, mme of his troops are sad  to have come from the ~ b n g  
bold of Rodoea, conjectured, by Major Wilford, to be Rotps, and from the Pmpomi- 

mountaim, the western portion of the Imam or H~makpa chain. T h e  also - the Dards, with whom we are familiar in Hindu h i r y ,  M the D~radas, or 
mountnineem of the borders of Kmhmir, and the peo le of Pallione, with a saline 
roil, which place ia d i l  identifiable with the hdo-deythic town Patdene, at  the 
month of the Indua. d t h  these march the hairy-breasted Dusnai Subi-the 
-, pos~ i ly ,  the Suviras, or S u b i  of the h a ~ a a .  We have abo, dong with 
-us others, (adverted to more partkdarl in the paper,) the Xuthri, Arieni, 

1 b& ~-ori ,  Kuplin, whom we t . 0 ~  to H-hmiri-. We have also the s i b ,  
& Sivu of Pauranic Oeograph . kcording to Wilford, Oanr-ades h Ben@, 1 la 0- furnishing nperior dephantu, he mnjectnm to be Ayodbya or 
AU. forccrr obey Deriaden, who $ the mn of Hydaspa, by the nymph 
l &ugh* of the Sun by Ceto the N a ~ d  'l'he Hindu legend maka Dnr@han, 
.ot the mn exactly, but the deace~dmt of the Sun, throrrgh his daughter Tapatj 

N.iod, or Q d b ,  from whom the Tapti river derives its name. thi 
mty-e igh th  Book, a battle bkes place betwen the forced of Bacchu and w- 
b. The Indians are described M armed with s ~ o r d s  and shields, bows and 
-; 4 their chiefs w mail, and mounted on ehariotu, or riding on ele- 
h.ob a ~n the thirtieth=, Morrheus f d b  npon the Satyrs, m d  rounds 

$rgman, the son of Vnlcao, who comes to h i  succo~r, and involva the vinor 
in a flam of ire. Hydmpea c o w  to hi aid, md  extinguish- the flame ~ h b  
d a b t e d l y  Indian, and both in the M b b h m t  md  kmayana, we have npeated 
i n d m t i o n  ot the counteracting elements, fire and water, emplo ed M reapom by 
b e  w.' After a tremendous Conflict, in which the &, rs in Homv 
ape- die-t mdea, Bacchar finding thft the Indians am not to be subdued b; I ~ p r e p - t o s t t a & t b ~ b -  W N t L . v h h e o ~ m L * M U u l r  



P&dings of M a .  

nenm to b d d  him a fleet. A few llna mt the bcgirmig of tbe w- 
Book, cometly a p m  Hindu mtimentn. Ibe Ind~rua, aysNonnm, b m t  them 
dead with tearlesa eyes, considering that the d e w a d  hd escaped the boa& of lik, 
and the spirit had returned to ita circular rmlution,  to the g d  from whena  i t  . first set out. In the t h i i - n i n t h  and fortieth Boob, the Rhadamam, ot Am* 
enter the Hyd~pea with their fleet, which in encountend, under the wdb of D m ,  
bp the Indian flotilla, mmmanded by Daiaden and Morrhellk A mSuiny con- 
fhct ensueband  the war in terminated by the triumph of BBacchus. On the w b l %  
Mr. W h  obsems, that it h dear the Dioayshca hre nothing in common 6th 
the Ramayma, and lit&? mom with the Mahabharat; although tLey no doubt * 
mme andogies in the names of permus d phm. 

There can beno doubt! lhat an active intareoone snbistedbetwesn I n d i n a d  Eglp t  
in the earl J nger of Cbr~rtianity, by way of the Red Sea, carried on h both Arrb and 
Indian rewls.  The ancient fictions, and, it ma, be added, l a m  of t i e  Ulnd-d 
the resti rr of their race. langluge, and religion, found in d h n t  coantrirr, pm'cn- 
Iarll in 8 e  Eastern Archip lap ,  prove that there mu a time when they were enter- 

naripton,  and that t h y  were, u Ronnw mrh, aecnrtomed to m d  tactics. 
bat they shonld r idt  Egypt-t s t  wwc of them probably many, were to be found nt 

Alexandria and other citisr of tbot country, is therefore nothing unaccountable; and 
from them #onnor, himself an might easily hare collectad much mom 
mlnable acceniou to his long .n%$k c m p i t i o n ,  than tk. which It d d b  
a*. 

Cbs of Natural History and Physia. 
Ri+, M u c k  l l tk ,  1831. 

Sir Edward Ryan in the chair. - 
1.-Letterr were mad from the Secreurier of the Royal S i c  a d  the Oeolo- 

gical Societies, acknowl ng the receipt of the first volume of the Phyaial De- 
partment, Anintic Reaea2m.  

2.-A letter from the Secretnry to the Asiatic Society wmmuniuted a Resolution 
of the lart meeti of the S o c i 2  p u l i n g  a further assiignment of R u p  Ona 
Thousand tmrard%e experimen bo- in Fort W i .  

3.-The Annab of the Lyceum of Natural Hut- a: N m  Ymk, and some o t k  
Scientific American publications, were p-ted on the part of that Institution. 

Some dirrssion here occurred on the proprie of tbe distribution af the lk.pl- 
a d o r n  of the C b ,  in mtun for mmpliments 07thii nahm, which led to r e m u t .  
on the general subject of the ublication of p a p  remi at  the Meetingn. The Clam 
adopted the opinion of their 8ommitte of Papers, that many communications with 
which they were favored, more artirmlarly those of ephemeral intereat, might be 
appropriately dbpoaed of by pu!liution in the C?leun&p in Science, a mon* 
journal, edited by a Member of the Society: they would thus a p p u r  in print, 
without the delay unavoidable in completing the v o l ~ m e  of l'mmmdons, and by 
means of the twelve copiea nubscribed for by the Clam, their immediate circulation 
would be ensured. It war renolved, that copiea of the G l & i  should be mt, 
an imued from the press, to the Editon of the following Scientific Periodicala-the 
Bdktin UnivnscUc, the Roy& I w t i h h ,  and the E d d u r g k  Jd; also to  fbt 
following Litera Societies--the Royal Aaiatic, the Madras, the Bombay, the 
Ceylon, and the?;atwian. The Commitbx of Papen to exercise, m mnd, their 
discretion in all mattem connected with thin subject 

4.-A letter wan  ad from 0. Swinton, Esg. Chief Serretup. to Government, 
transmitting a specimen of the Ava Platina, in grdnr, ~ v e d  h m  &jor 
B u r y -  

An ~t is now ascertained, that tbe Mineral cornea from a lace d e d  K.nnee, 
on the K u e n d ~ m  rim, which i~ the uMn b o u n a  of &.uipr, we may 
hope soon to become better acquainted with the tiea of the Platha m i n a  
of Am. 

5.-A letter war read from Dr. Gerard, on the subject of the f d  &ell &at. 
of the Himmalaya. The shells resembling the Unio, rere mMly found in a loosa 
stratum of black slatey schist, minutely ulverized, and at a vary iv  elevation 
between t~ i r teen  and fifteen thounand fw both upon the declinty of che 
Speetee and upon the outward corresponding dope of the marginal rocka. They 
also occurred in the mil of the fields, and upon the d a c e  of wnnte tracts, in a wide 
hollow between the limeatone rocks, which contained the profarion of peetens aad 
other shells imbedded ; t k y  an never found in the massive shell formation itadf, 
but abound in the loose mil, and are sometimes &&ng to, o r  i m m e d  in 
whist. The ammonite8 occur in the &tone on the s-mit of the d-w 
roclrs above-mentioned, at  an elevation of thouslad fect. One u, 



ve&dlyatthisdtit&,clp@ tobe bormedofd~rtrat.of"rbeRrock, 
black alate, and horisontal d t o n a "  
The terebratul~, detached and in mass, wCte particdurly remarked in the Laitche 

Lang Cb.io, the third great ridge of the Hiimalaya, at  an elwation of menken  
tJmssad feet, altogether distinct from the other formation. 

Dr. Gerard is preparing a geological section of the Speetee d e y ,  which sill 
&y m i s t  in developing tbe facts of hi most interesting researches. 

6.-A stuffed animal, brought from Van Diemen'a Land, by Dr. Hendenon, ru 
presented, by hi permission, for theinspeetion of the Society, by Dr. Grant'. 

7.-A fragment of Calcareous Rock, received from Dr. Govan, of Soob . too , r~  
presented by the Hon'hle Sir Charles Grey; sapposed to contain the f d  imp=- 
sion of a lizard's tail. 

8. A paper was read " on Artideid Hydraulic Cementa, by Litenant W. h d -  
en,  M a d r ~  Engineers," communicated by the Secretarya. 

The thanh of the Society having been voted for thene varioas mntriiutionr, the 
Clur pnreeded to the inspection of the new Compemnthn Bars mvided by 
Aon'ble Company, for the mearunment of base linea in the orand h g o n o d a l  
Swrey of India They were p W  along the a p m t  exactly M p m  f m  

$ith the various apparatns-mounted, ti shew the m~trnct ion;  the d j h e n t &  
&c. Captain Everest, Snrveyor General and Superintendent of the Triaommetrid -- 

~ w e y ; a r t e m l  into a c o m p i i  and highly int-ting explanation of t6e mbject. 
He h i t  adverted to the great difficulty of performing, within & limits of 

T ,  that apparently simple operation of mennuring a straight line;-the n m -  
ber of l loar  nnits in use amow different nations, all at  .variance, though nomi* 
&rived fmm the same primitive sour- rhe human foot, and the barley wm : th. 
very ~ ~ n t  date of their d ler@u b e i i  compared by Captain Kater's experi- 
ments under the orders of P d i n t .  He trsced the origin of the modern me)- 
c.urementa of the earth to M. Richer's observation on the dimihhed le~@ of t k  
ueonds peadulnm at Cayenne, in 1672, .nd the conaeqnent invmtigation of tha 
figure of the earth by Hny M and Newton, which stimulated the exutionr of the 
phihaphem of h c e ,  I&, Sweden, and laat of all, Englan J to (h p u  
mlntion of this important problem, by the rn-t of meridianal ara in dif- 
fmnt  pmta of the world. h )be chief ~ C C W ~ C ~  of the results of thew depe- 
om the base or portion of the line actually meaaond, w e y  muns wen mtlgbt oC 
aaainii perfection in the btrnmentr need for this parpose. Wooden mds w m  
rabject to warp and 1 then, from hnmidity;-hains to wear at the joints, aad 
vary with d t c r n a t i o n s h  and cold ;--gkumds were troublesome and w e . -  
Tbe Frmch had at Last the merit of introducing a compound bar of plPtina 4 

I brasq which, by the anequal expa ion  of the two metab, alwa pointed out it. 
o m  cometion for tempemture ; bnt Colonel Colby, of the ~ d a T ~ n o & &  
Swey ,  tbe inyentor of the present appu'atps, h~ surpaoaed them, by doing 8-y 
with all n whaterer. The prinu al of his invention, as far M it in m i l e  
to eq1aEEk brief a notice, is u f o L .  B- a p &  nearly as m d  
.g.iu with h u t  M steel ; two ban of Uwae metab, ten feet in length, are in pm.  
tie, therefore placed aide by side, sa one inchapart, and finnly united ~ t h  in l tbe an t re  ; upon heating these, the r a ~  bar rill q m n d  one part in t h m  m m  

0th- : if therefore their en& he united together b a mweable her ,  
p j a i ~  two i n c h  beyond the s*l bar, (making the w d  1mgt.h of the h. 

t three inc es,) then a point at the end of thin lever will dm remain M, kam 
we have two aimilu triangles superposed, the mid- of wEch are three add two 
i n c h  mpectirely, and their wisble  baeu (i. e. their expanaion) crLo in the m 
ratio. There are similar lwern at hoth ends of the double bur, m tbat the 
beheen the fine dots sdjasted upon them?, remrjnr i nvv tb lc  Then ue three 
plin of bum, which am laced in extcnsion a lox  the line, and djnnted by mema of 
a~d~aiq.~~lampe:&en&oftheb.nue e p t s k i . c h e ~ ~ p r t , t o ~ t ~  
duke  or iturbance, and thin diitance is 8et off by mapr of double mieroropa, u, 
f i t t e d a s t o b i i t h e d o t s o f  twoadjuxntbul:  thew are .Ira corn- 

ted, that Urb d i i c e  apart may be invariable lik=e rthe bul. It dl 
E&iu~t  to give rome idea of the rfectbn of this mode of meamkg, by 8 t . t  
ing, that in an rrperi lntai triai of Q: * in LO&. ~ri*t ~ro.*, a 1- of , 

6 1 ~ ~  hundred and aixty-seven feet was twice m d  with a ditrmnce in restllt of 
on1 & of M inch, which ib equal to of an inch per mile. Former operatiom 
of d e  beat gw1ogis1a, have freqnentl varied npwud~  of ten i n c h  in the mile. 
The k b o f  tbc ClM'rem VoteBto captain E- md t h e M e e l i n g W d  

at 11 P. M. 
J Tbe notice wbieb aecom n i d  tbir r p e i l s s n  will bs hund in our next n w 7  
a ~ h i r  p p r  w u  p u ~ t i l d  in oar l u t  n111~b.t~ p. M. 



2.-MEDICAL AND PHYSICAL SOCIETY. 
mu*dg, 5tA March. 

The Resideat in the Chair. 
Iha. MseNab, Bruce, and Voight were elected Memhers. 
The following communications d v e d  sines 1-t meeting, were I.id befon the 

Society. 1-A letter from Mr. Grierson, (from London,) foraardi  a print of the 
at Sympathetic Nerve, and an Articulated Skeleton, formerly ordered by the 

g e t y .  2-A letter from Asaimtaut Surgeon S p y ,  (p-ted by the Medied Board,) 
on the manufacture of Glauber'a S d t  at  Cawnpore. 3-A l e n a  from Dr. Steven- 
son, His Majesty'r 13th Light Dragoons, from hichinopoly, with a rpeeimen of 
L i c k  Pulgadx, which is used M a Dietetic on that el& of India. &-A communi- 
cation from Dr. Minto, with a rpeeimen of hmbr i t  from the stomach of a 
child. 5--A report on fractures, h Mr. Raleigh. &An account of the Cholera 
which sppeared on board the H. C. 6hartered ship Abercrombie Robinnon, on her 
voyage from Bombay to China. 7-A book, with detail of all the c m  alluded 
b in the above report. &An account of the Medical properties of the HmiforCo, 
or  Myrobolan, from Rajah Kali Kissen, presented by Mr. G m t .  9--A Report of  
experiments, by Mr. Taining,to ascertain the Medical properties of Sen- produced 
a t  the Honornble Com an 's Botanic Garden, Saharnn re, and sent down by Mr. 
Ro le. A specimen of R i I ~ h u b a r b ,  prepared by Mr. Kyle ,  of Sahamnpore, au 
laigupon the table. Mr. Sp 's letter on the manufacture of Sulphate of So&; Mr. 
Preston's communication on&ature of the Carotid Artery ; and Mr. Raleigh's report 
on fractures, were then read, and gave rise to some interesting discasaioa 

Snlphate of Soda, or Glnuber's Salt, it appears, exisb in a native state in ditPerent 
parts of this count That prepared and reported on by Mr. S p y ,  is derived 
from a m i n e d  2; well known to the natives by the name of K b e  Mufie, the 
former word being the Arabic for Alkali, and the latter Sanserit for earth. The 
only uae made of the salts, by the Natives of Oude, is to give it to their sheep, i t  
being supposed to have the effect of fining the fleece. The face of the counhy 
whence it is brought, is flat, and intersected by deep ravines. I t  abounds in tLe 
neighbowhood of Onaoo, about ten miles from the banks of the Ganga, and is in 
bard striated masses, mixed with sand In rendering the s d t  free from impuriria, 
little di5cnl h experienced. The process adopted b the Natives is both easy 
and simple. 7 t  couhta  in boiling the IR.n Huttie in l t t l e  more than ita weight 
of water, the whites of eggs having been previously beaten up and mixed with i t  
until a pellicle forms. It L then allowed to stand for about half an hotu, that 
the im urities may aubsidt-ofkr which the su matant li uor is set .side to td~ .  T h h  p m e a ~ ~  h repeated to hr t c  crgtals  L m  any remaining 
z t r i t i e s ,  and the s d t  is then h i d  apart for use. o pounds of aN treated 
in thin manner, ylelds one pound of pure Glauber's Salt. 

With reference to Mr. Preston's deviation from the a s d  mode of M n g  
Paley, be statea, that he conceived general1 that the operation of t 
Carotid Artery might be hnd rrmuiae to wiaadvantage in diaeanea of mx 
especially such as we have reason to believe depend upon congestion, intiammation, 
o r  irritation of that organ ; M ita principal effect would be to diminish the supply 
nf blood, an object we have more or l a  in view, in the treatment of cerebral 
affections, althou h it cannot a lwap be accomplished by depletoy meas-. 
Venesection, and &e application of lmhes,  often innease the determination to the 
head, a d y  by the disturbance they excite in the system, and partly by the reac- 
tion w%ich freqnently follows their employment. A more durable and more decid- 
ed effect, it  ap red to Mr. Preston, might be induced by this operation than by 
any mode of d e p c o n  ; and he inclined to the opinion that ~t might entirely remove 
or  greatly diminish congestion, and chronic inflammation of the brain, and i ts  
membranes, the cauee be believes of many dieeaseJ, which the common mode of 
treatment too frequently fail of relieving. At length, a cane came under Mr. 
Preaton's care, which appearing hopeless, the disease being altngetber unaffected 
by the remedies employed, and the strength beginning to sink ; he determined o n  
?in$ the common carottd artery, which he did accordingly on the ri h t  s i d t b e a r -  
mg tn mind the circumstance, that injury of either hemisphere of t%e brain effects 
the side of the body opposite the lesion, and here the paralytic affection was o n  
the left side. The case ia minutely reported on for about twenty days &r the 
operation, but the paralysis, it w m s ,  was not cured ; though the man had some - 
what improved, having recovered the power of articulating M distinctly as befon 
the attack, which did not exist before the operation ; and be iw able to walk about 
with the help of a stick. 
Mr. Raleigh's p p e r  is in cantmaation of his report on the tnatmcnt of frsetura 
-ding to the prindplw laid down, .ad with the appwatum recommended by Mr. 



Amabury, in eloddation of w h i i  8cvenl are given. T h e  strongly illortrata 
tbc gmat improvement in the tmatmcot of frwtwea which Mr. Amabnry'a plan 
hrs introduced, for in fncturea of tbe kg, the limb bei ~ e u r c d  according to 
it+ p.tieat, instead of lying on his - in ired, .eeof8ing to the old ryltem, 
for man meuisome &ya-may l i t  np or  walk .bout b the help of cruteha. In  
chmid fmctnm of the upper part of the ~JI@ bone., & dcsey of the fracture- 
bed, in promoting and atabluhing union, without Leaving any appuent deformity, 
i s  p e  hy t h e  Mr. Raleigh oonduder, by repeathg Mr. Anwbtuy'm 
injPlwtrw @art tbe ure of the 8cvenl appuatnms, In cuw to which they are 
not a p p l i l e ,  reminding thow who make rue of them, that in d l  eua of fracture 
.bore the middle. of the thigh, the fractare-bed rhoold be had neoune  to. Mr. 
Raleigh'r expuiuu* h a  convinced him ofthe d t y  of a#sndiog to thia inj lm- 
tioe 

~.-AGR~CULTURAL AND HORTICULTUML 80cl~TY. 
Mmdy, Mard 9,1831. 

Sir &ward Ryan, President, in the chair. 
Tbe following tlemen were propod, m d  admitted as Members : 
D. McPulan, &. C. G. Blqrave, Esq. W. Bcll. E q .  Capt. T. M. Taylor. 
Sir Edward Ryan read a letter from Mr. Deverinne, the Superiutmdeatof the 

Sockty's f u m  at  Dacca, roliciting permirdon to caltivate, for hir private benefit, a 
piece of Imd containing a b u t  120 bee gab^, 1yingMacent to the f u m  and the river. 

A at.tement wm delivend of Mr. Deverinne's mnnexion with the Sodety: by 
which it appeared, that on a former oeclrion hia d a r y  had been r a i d  from 10U 
to 200 Rnpeea per month, but he was then bound to enter into no mpgemrnt .  
or unicea, baidc tho& with the Society. 

It a m  contended b~ n e m d  memberr, thatan u i a a n a  with Mr. DePerinne'm 
petition would be an mooration on the prioeiplm?  ha Society. 
Thc roped ru negatived by r o t a  of 8 to 2. 
sir edrud ~ y m  read a letter from ~ r .  ~ C T ,  on the eril deefi of a w- 

rice produced in different pa- of Be& Expuimcnb had k n  tried on p a t s ,  
with the wont  p o ~ i b l e  results, from which he y l u e d  that thin grain ir anwhole- 
mme. The letter ordered to remain for fn t tm wnsideration. 

Mr. Robimn read a kt ter  from Mr. Henley, of Barripore, to Mr. C a d a ,  on the 
mbject of the d t i v r t i o n  of augu  at  that place The rpecimenr were not intended 
to prove that the manufacture had yet arrived at m y  degree of perfection, but  
merely to rhew, tht a certain wrt of cane, hitherto mneh neglected by the natives, 
ir w r t h y  of cultivation. 

A n o t h r  ktter from Mr. H e n l q  w u  read, which rhted, that the proper mmon 
for plantin Cotton ia from M u c h  to May. Mr. H. a h  tendered a comidemhle 

nantity o f  South-Sea-bland Cotbn raed, which i. of a much ruperior qudity to %rt imported by the Compmy. 
Resolved, that Mr. Henley's tender be accepted, m d  that he n a i v e  the th.nks 

of the Society. 
Mr. R o b i n  presented a bottle, containity the seedr of ruioir wrts of plan- 

tain~, from Captain Jenkins, to enable the Soc~ety to make experiments for rearing 
the frnit in the manner that ia now adopted with a lea, pem, &c. 

Specimeau of T-rim Cotton, from Mr. F. f!arri~, of Campore, were ua- 
I m i d .  A member observed, that though the Cotton wan of a coarse description, yet its 

w h e w  wouldadmit of ibbeing mixedwithsomeof afinerquflitywith gnat advantage. 
A petition was rud from Mr. W. B d ,  for the a a m t u m  of the Society, to 

enable him to procure the n-en for mpplyiug C d c n t h  with hermetidly 
d e d  v~getables. Mr. Robison observed, that '' uticler of a aimiiu description to 
the rpcimens sent by Mr. Bull, are bronght out from England, and are readily 
rold at  exorbitant prima. Mr. Bull being in diitredn, ia not able to advance  hi^ 
ahcme, without aid from the Society; we have only to consider how far hia pro- 
ject comes within the views of the Society." 

The spreimens to be kept for examination. 
Sir Edward Ryan proposed, that i t  be ncm rtated on what artidea premium 

were to be advanced in next Janua Mr. Parker recommended that premium 
be given for the pmduction of v@?k at  the periods in which they are now not 
procurable. Resolved, 

That premiums be given for the bent p v y  m a u p s ,  pi&-applen, m d  other 
native fruits. 

Mr. Earle recommended that a Committee. be formed, to examine the prodnction 
on the soil. 

The Resident, in concludon, proposed, that a notice of the preminrna to be given 
tbi year, for the best Sam lea of cotton, fruitr, and vegetables, be forthwith dram 
up, and widely circulated J rough the interior, which wm d d y  agreed to. 
Thc meeting broke up a t  6 o'clock. 





G L E A N I N G S  
III 

S C I E N C E .  

No. 28.-April, 1831. 

I.-& the S o u r c ~ ~  of Wealth. 
5 %--Of Afay/achmd Wcallh, and of tL I~conc p / M r r f o c t u m r .  

& to mind the a h l u t e  dependence of men upon food, and when we 
*on tbe continued rtmgglea they ui? d t r t e d  to make for ita  pa^^- 

-, = an rad i ly  discover the o r i g i d  motive by which  tho^ are act-, 
who k b o u r  in rendering other prod~xt r  beaidu food applicable to the purpora d 
hei r  fellow men. Tbey d to p r o e m  a -tenanee from thcws who hava =me- 
thing to spare, and who, under these circunutances, mom intenrely &ire the en- 
joyment wrought producta are capable of affording, thro the p t i 6 u t i o n  the 
quantity of food b dclrlted to yield, which sufficer to supply the wanta of 
rmnuhctanr.  

h a g b e  m w  the csw of the nun who h n t  applied metal to ~griculturr l  ilrrtru- 
menb : these, slal with iron, however rude and simple, mnst be considerably 
more powerful and d u d e  t h  any before in IW : .griculturalista will therefom 
.redly give the w e e t o r  the food in excbmge, which he may require: if in 
m d y  circnmst.aces when he 6 n t  wmmencea hia trade, hia demand in return may 
.be m more than ~ a ~ e d  for his anbsutence while employed upon the instrument : 
but u the utility of thin implement beco- known, many more rill be n q o i r d  
at his than he un podbly  supply; d he may then pnscribe his o n  
tvmr to hi8 ctutomen. 

We have meen, that man's original income w ~ i s t s  of the net produce which the 
nprodnctire principle leaves a t  hia diapod  ; this, therefore, we may reckon the 
,pi- wealth of the mie ty ,  in wutdist inct ion to the produce of mere ma- 
nipht icm,  which ir wealth of a eecondary description. We have aLo seen, that at 
an, time, in the coarse of the p r o g r e ~  of enrichment, the aurplus of primarp 
d t h  let free for man's use, an only be a near approximation to what serves to 
satisfy the w d  of the pelsonr through whome instrumentality it is obtained. In- 
d i v i d d ,  in the early period of m i e t y  now under consideration, con thaefbre 
hare hut little at their diapoul, to d i e r  in exchange for wronght goods. Where 
one IMC. d i i l e ,  what r i l l  repay the person who prepares an item of aeeondary 
wdth,  them wil l  be haodredr who cannot part with the quantity he requires ; and 
yet, howerer wall the diapoubk f ~ d  pouaed by i n d i v i d d  may be, wrought 
products may be rn eminently W u l ,  that even the least wealthy shall be willing 
-to racrihe a portion of their pittance to obtain them. And, provided there be s 
-pWpcet of rurarr in acqairing what they w intellllely desire, they may thus be 
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mgsd to inemsing vigilance and e x d o n ,  in order that thq  may be d l e d  to 
dd sdiciently to their income. Many, on thesa accounts, mart be abb to make a 
transfer to the p-rem of wrought wuer, which bevl a d l  proportion to their 
whole income, who would look with apathy, M being beyond their rach, om 
mannfactnm which required the payment of a much Lga proportion. 

It follom from t h a ~  considercrtiom, tbt in proportion M the recornpenre de- 
manded by manufacturers for their pmdnct., f& or rinn, r, murt the &d 
for them be extended or c m t d  
' Now if we admit, hat the de of ten articles, each nr l idng twenty meanurea of 
corn, b r h p  a ler qgqpte gun to the d e r ,  than the d e  of Bny of 'the anme 
dcles,  at tm -urn 4 ; we muet dow,  that the maker of imtrumentr shod 
ritb m e w  with whom cam we opened the d k m i o n ,  in place of enriching him- 
relf, by continually r b i n g  hi# wbea the demand gna brisk for hi wupa, 
might nltimntely be producing a contra?y etrect. Hi true interat h com~%ted, 
not with the height of the rerompem? obtained om each article rold, bat with the 
.molmt of the gain realized in the qgmgab, on ail the d e s  he may he able to 
d e c t  withii a certain time. He may prefer, indeed, to get a high priee on a few 
uticler, provided that high price enables him to mbist in comparative idleuan; 
but thH conduct could only, for a short time, dect  witty'; for orher k b o m ,  
w i n g  hir easy circnmntmces, would speedily 0ock to tbe trade, and the snpply 
vonld be brought to market bg a mew cl.ss, in place of a siwle individd There 
will he no difficulty in hding proper workmen to e m t  thL ; for however rare the 
genias which originates happy inrrntiom, no extraordinary powem u8 requi6it.h 

the procees hsr been once suggested, practically to apply the w e  inrention. 
Although the geiua of tbe manufacturers would be greater, when a mle WM 

dected of fifty uticka at  10 measurea each, th.n when ten only were rold at 20 
mersnns each ; yet it d m  not follow that they will always enrich themaelves by 
inrrecuing the supply, and reducing the price demanded Tor each product. 

If, for instance, they could only b d  a d e  for 60 of their pmducta, when they 
reduced the price of each to 8 m a w n s  of corn, d i m  imporeriuhment followa ; 
in return too, for the m r  exertiom u w  in making the larger supply, than 
rere required in preparing the smaller. 

Between a very m t y  supply at high priced, and m a d r e  q p l y  at wry low 
prices, there must, therfore, be some poiat to which prices mu& rapidly make aa 
approximation ; and that point mast have bem gained, when prices have seffled 
to that which h found to bid, when the manufactwm enjoy the greatest asgn- 
gate of gain; their only w i v e  bringing any v i f i c  quantity to market, no mom 
or  lecm, being to eecm thb greatest aggregate of gain. 

If we now suppose the wrought product. of the manufactnrer to hare been 
bronght into general use, each particular dacriptioa of wareo, being paid for froin tLe 
net produce beyond their m consumption, remaining in the hm& of the agrid-  
turd c l m ;  u c h  member of that class wil l  now be found regulating hi exertions, 
not by what might wit hb own particular consomption, were it entirely corn- 
of food, but by what wi l l  feed hinaelf, and serve to A m b u m  such ~~ 
.bo, M minister to the higher @cstim, now bronght within hi. reach. 

' 

The quantity md nature of the productr of .gricu!ture, the primary 4 t h  of 
the society, will be presently accommodated, therefore, to the anticipated & m a d  
of manufacturers, as inevitably as tbe produce of mmufacturers will he q d a t e d  
by the anticipated demand of agricnlturh. When mutual demand and supply 
regulate one another, we may be mured, that there will be a comtu~ t  approxima- 
tion to ruch atate of thingu, M lmvor the whole rocicty in the b a t  porrible cirnrpr- 
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stancea, mmpadble with their pnseot kaowIdge of productive arb ; that 'tbm mil 
' 

tome to muL* at thlr time, only so many wrought commodities an, on the sum 
of the rda efected, yield the greatest aggnpte gain to manufacturers ; and that 
there ri l l  be o f f n d  in uch.agc for t b ,  only so much agricultural produce M 

tbe ealthtom thrd it most to their interest so to appropriate;-also, that any sub- 
m q ~ ~ ~ t  irrcgnlarity in the supply, either of rrot~ght wuea or of food, will tend to 
tbe impombbment, not only of one, but of both dawa of producen~. Suppone .n 
r m 1 u d y  great mpply of wro~~&t warn ; and mmufacturen, for the sake of ob- 

a mblrtmca, may be under the nccmsity of forcing a sale at p r im fu 
Wm what yielded, on the whole of the sales effected, the greatest sggngats 06 
pin.  We may readily imagine the effects, in a sinking price, of a small exmw of 
supply, coupled, M it w n l d  shortly be, with unusual eagerneaa amongst man&- 
tmers for p r d m m u  But obtaining wrought BooQ at a price belor that for 
which meh rara codd permanently be brought- to market, would entail ultimata 
impovdmhwnt on the @dm dw ; beunse, M the manufacturer's circum- 

cue dd, so must their &dent demand for food be reduced .Ira ; and a 
glut bromght on of that which, in its present amount md form, was prepued solely 
with a rier to meeting their contingent demand 

If the mpply of nought  aver were, on the other had ,  d d y  redaced ; from , 

&h dedciency of supply, manufacturers muld not be enriched, but imporerhhed ; in 
wrmquum of the rhing priced of rronght @ which might be demanded. An 
d k h t  demand codd only exist for a certain quantity of wrought produce, w h i i  
the pria demanded for each article WM of a c&dn amount ; ni8e that price, and 
cbe products .re taken out of the reach of the mnap r'm had a nmd ex- of 
tood to q u a  beyond their own wnsumption ; an4 they ue left accessible to the 
few only, whose incomes an lyle : the high pr ia  cannot, thenfore, hold ; mad the 
b m e  of the manufacturers mnst be less in the aggregate tlun it WM W o n ;  

the dscient demand of manufkturefl for food, on which the well being of 
dthton m w  depends, mlet sufer corresponding reduction. 

Wen the supply of food, the primary wealth which alone gin- being to the 
mt, to suffer diminution, it h evident that all wodd be imp-ed; and even if 
rbe mpply of food rere to be mddarly i n d ,  enrichment would not n-nIy 
fo- ; y r i e a l t u h ~  then eagerly seeking pnrcbers  for their puhbb le  m, 
the equilibrium of demand and supply muld be ; and it w u  by the sdti 
tmm of rhlr qd ib r ium that all were best enabled to obtain that which they most 
&irsd, m d  rere thns kept in the best circumatanm. 

I h.re endewonred to trace the income of manufacturere from the savings agri- 
wodd be tempted to make in their o m  consumption of food, m d  

from the greater exertions they wodd be induced to make to m r e  the greate~ 
mjoyment wrought prodnctr yield ; although my theory involves the supposition of 
& greatest exertion of labour b e i i  already rmde, m d  of a constant wmimion of 
numben, whenever the m e a ~  exbt of m p p o m  an Increase of the .gridhtral 
c l ~ ~  ; pogibly, h o m a ,  the intensity of immediate enjoyment, anticipated from the 
-tion of vrwght goods, may jimtify the suppition, that sacrificed and aer-  
tioar d d  be m& by individuals, which the desire to provide their own inenar- 
iq nambcls wnld not dect. But in the probable event, of momght wares mm- 

into lua, befm tbe utmort,~presd of popaltion, it h obrioru, that proriding 
e t  food done for the b i n g  numberr of their c b ,  will terse to be the 
raft motira for exertion with .grimlturbta; and that .grimkwal population, 
4th corrapondhg adtivation for their mpport, rill now p r d ,  with reference 
s t & p o r c r e a j o p d o f ~ f o r a e h k r d i r i d o J , ~ t f o o d  d o g  but foodad  
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thme mngbt ware~ rlra, which contribute mom immediately than a andl m 
of food, to pusod enjoyment ; agricultural population would, in thu care, fail to 
increase m much as it might have done, had food continued man's only r a n t  : the 
joint population, both agricnlhual, and manufacturing, will, however, be M pt, 
.nd b rob ably much grmter, if we admit that wrought w s n r  can m e  M a motive 
for such grater exertion, M a m m  addition to food wrs  indequate to all 
forth" 

If, however, rc suppone lhe  n o u g h t  vans brdught into we, to be instrumenb 
cap.ble of abridging labour; spaded, for instance, to wpply the place of the naked 
hand in turning over the roil ; then the source of new income, for the suppqrt of 
the new class, would be palpably d e n t  ; for thereby, the labour neeemmy in 
ral ir ing any rpedhc quantity of the net produce of the mil, would be greatly re- 
duced ; and each mltivator's patchsf ground rendered more fit for the full deve- 
lopement and increme of hi. aeed. If, with the co-opention of m much induetry, 
unaided by manufactured implemenh, ~ c h  WCs were given off by the repmdw- 
tive energy as enabled the existing population to live, and to increase in numbw, 
sorely when a better mode of cdtivation is intreduced, the means of living m d  of 
multiplying must now be vastly enl- ; whether for the consumption of a gmw- 
ing .gr ical tud popal.tion, or for the subsirtence of manufactwem, the produce 
of whose labour in more desirable than f d .  On this subject more will be mid 
when we come to treat of capital ; mean time it u obviooa, that on any given ex- 
tent of co~mtry, there F n  only be obkined productive employment for a artain 
number of manufacturing, as well as  .gricultnral labourem ; and that the extent 
of the secondary wealth must bear some const.nr relation to the primary wealth 
which the country an give off ; for after the greatest net produce has becn ob- 

,tained from the land, and after the reciprocal demands of agriculturbta and 
manufacturers have been accommodated to one another, any attempt at  a further 
production of wrought products, like attempts to f o k  increase from the mil, by 
dint of labour alone, must ba nugatory. Thua, if after the aggregate gdna of the  
mannfactrrring class have reached their maximum, more labom be sunk in thii 
mode of production, the food enjoyed by the whole class must be less h u  it  wu 
before, owing to the reduced remunentiun in primary wealth, which win b. 
given ; in other words, to the fall of price which is inevitable, and which in not, 
M&r these circumstances, more than compensated by the extension of dca ; and 
yet more labourers are ' w e n t i d  to the creation of t,he greater supply, by which 
they are impoverished, than were required for providing the smaller aupplr, by the 
sale of which they were rendered more wealthy : a diminution of the numbers of 
m.nufacturers in therefore, under these circumstances, inevitable; and the further 
extension of their markets in interdicted. 

In what has been written, I have endeavoured to eskblinh the ultimate connex- 
ion with, and dependence on, the reproductive and incremental principle, of d 
wealth, and all revenue, whether primary or  secondary; for although we h.va 
ran the roeiety enriched by the addition of all the m a g h t  goods which were 
produced, still we cannot forget, that it wu thii most important principle which 
yielded to the cultivator, that which formed hi income, and which periodically 
gave to the mnnufactmr, besiden, the means of his 8ubnutmce. The manufacturer, 
by giving w f u l  qunlitiu to native products, which they did not before possess, 
added to the income of the society ; the rednlts of him I.baur, being mom desirable 
thnn what the caltivator possessd, both clasaa were r e n d i d  mom wealthy ; and 
both had the mema of enjoyment incream3 by the  s n b q u e n t  exchange of their 
m ~ t b  producbi .nd .Ithough the manipuhtion dec tsd  by the mrsufaetarer 
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tharincmmcstbewea~ortheraic~~~ra (dpdIij+tb.t*r uw prnkrr 
or cotempomamu exhibition of the m p d u d v 8  cdqp+m umld be no @o- 
d i d  kame on which to sllpwadd that 4 t h  rhieh rp*@m the rimph m ~ -  
dih.tioa efl&ted by the mnnnf.enuer. . .. .. .-= 

I n t h : ~ i n g , I t r u a t t h e d q m i m c a  o f ~ n t l i i e h u e d ~ & t i t t ,  dtbepsr io- 
dial income of the cLvcr preparing it, apoll tbe principle o f  pahd$d &uc- 
tion and in-, bu b a n  made ndiciently appumt ; and that the *+$~pr- 
m W k y  b d i i y  muk out, of thae p m o m  behg mabhd, by any co*bb . 
astioa of msre umided b u r ,  ( a *  o n ~ y  actira p*ph of pmduetrm,) tomod: :. 
tain either the d t h  which fo rm their ioeOme, to make any periodical gain wiu t -  ' .:: " : . . . 
mr, or to in- their wealth at will, whmsrv they may be inclined to work. :* 

I trust thia .bo h a  been made snaciently eridsnt, thar the ordinary market prim 
of wrought r a m  is  that by which the produan, rs r clan, am m a t  mrichd, 
and aot tbat by whiih they uc m a t  rtrcritaned in tbdr circumat.llca; a A h  
Smith hu b&n undrrstood to nay in such p.urger n tbe following, " the mcmd 
pria, M the price of free competition," " b the lowat which can be taken ; it u 
thebratw~ichthevlkisancommd~rllordtot.lre,datth~&con- 
tinne their bllsinar" WmW 4 N~H.rU, Book 1. Chap 7. 

When rc conrider how i n t u d y  man u intuatal in d k t h g  certain m M -  
axiom of the m i l d  of itoprodwc, and that he h naked d unumed by nature, 
we at ooe perceire motive mf&ient for him endenvoan at ni.lring such combinn- 
t i o ~  and ammgements of natural products, ar ahdl iDcruM him power, in tb. 
.rduou struggle againat. t h a e  o k h c h  to enrichment, by which it b him f.ta to 

~PP&. 
By studying tbe h of aahm; by making himself conrsrrurt with tbs 

didnctive properties of bodia, (for no two bodies in nature .re alike in t k  ;) 

and by m  combining fbae bdias, that they shall act, one upon another, in the 
manner he anticipates, mrs evcntruily umr hinuelf with ruch mighty power, 
rirRully to bring the elemmb under bin eontrod. Now rhee &&a CUI only b. 
brought .bout by the pomawm of .eeumuktiom of food, whenwith to Support 
L b o m  while emplqed ; and rnch employment of food t o m  the invertmat 
of apital  in produdion. 

But from the aid which man receiver in production, by thm appropriating 
mmruktionr of capital, we must again remark, that nought, independently, 
mdts in the dupe of repfaduction and hcreue ; that no renewal, or incmre, 
taker place of producta uch &r the kind destroyed ; that a mere mod&atioa 
ia e%cted, accompanied by a mmrpondiug dertmction; and that the. q d t i e  
of each product acted upon, are chmged, of neceuity, by the operation to which 
~h.n!besnmbjected. 

In the carlieat r taga mn of dvurccment, man, intuitively, I may any, m l L a  
w of a p i t d  to aid him laboar. The aavsye is rarely found mthout hhis r p w ,  
or hir canoe : m y  it is one of the diinctive characta l t ia~  of wealth, as pcali- 
d y  proceeding from the i n t l w m  of rntiond beingr, to be the joint m a l t  of b y  

reproductive porn, of W n r ,  and of capital : for the employment of capital 
mmt be conrequent on a mental operation, a calculation of contingent, and 
lomewhat d h t  r ad t a ,  by which man u determined h making a pr-t d- 
kc, to wean a future and a greater good. I haw, indeed, heretofore been dir- 
cnaing w d t b ,  M moulting from the living principle, and hbonr ; but I did ro to 
ksep the subject desr at tbe o u w t  ; d karw it u not till after capital hu 
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been sccmnulated iito mfrcj,\@ has become a pecnliar pomwmion, that its 
decta on the e w ~ l u t i o ~ = ~ . & ~ t r i b ~ ~ t i o n  of income, can d i r , ~ ~  be per- 
aired. .\ . . ' . *.: 

Suppow mm,.-ik.$= original mdeavom at obtaining food, to employ pointed 
rtidrs, or %n&-b' the preparation of the soil ; the mda inshameats he then 
emp1oyp.v .mqnestionably capital ; some little labour must have been beutowed 
in- these ; m d  the net produce subsequently obtained k the joint m d t  of . .tdd:iUbr principle in the d, of labour, and of capital. But ea each individual hu . . .. 6 tbe power of picking up, and ueiw similar sticks or stones, the whole income '. 'af the h t y  may be  id to be composed of the reeompcne of labow done ; it 
king impoimible to determine what has been. the redult of the W w ,  md what 
of th; capital employed. 

But mppow an individual to dimmer a new, and better mode of clearing and 
b i n g  the mil ; by the employment of spadm for instance: he is enabled to 
d e e t  ths name extent of work in a much Ieaa time ; and to Meet beaides, a mom 
complete clearing and d n d n g  of the soil ; thns Wing it in a better manner 
thm before to become aclwively, and e b ,  the matrix for that particular 
development, md mbaeqnent in- on which b h  subbtence and enrichment 
depend. He c d d  not, however, have obtained his spade for nothing : he either 
devoted hia own time and labour to its p r e p ~ t i o n  ; or gave aome other pnson a 
recompense for the time and labonr bestowed on it. This recornpew, whatever 
ita amount, or the food he might have been aiding in producing, had he not 
been basitd with the spade, is a regular investment of capital stock in productive 
employment ; snd the whole diffmme between hLa net produce at the end of ths 
manon, md the net produce of thase cultivating similar tracts with stick., or 
stones, constitutes the profits of the capital thns invested. 

Again, it is highly probable, that the joint co-opernti~n of many labourers, at  
p d ~ a r  seasom of the year, would be more effectual tonvds securing a r r t m  
then m equal quantity of labonr bestowed day by day, and in such manner as a 
ien unaided individudn could apply it. But the occasional and m a a b l e  employ- 
ment of the greater number of ma, could only be eflected by one, having by him, 
a &om of food equal to their conamption during the term of employment. Snch 
an appropriation of food would be an inventanent of capital in production ; and 
the daerencq between the produce of a tract qo tnated, and of m y  other similar 
tract, which had not been thw cultivated, would form the profits of the stock M, 

invested. 
These examples will be auflicicnt to sbta the nature of the infinenee a& 

by capital over production ; and to exhibit the evolution of profits, and them 
dependence, in agridhue, on the coopemtion of the reprodnctive principle. . 

They will be snaieient stso to point out, how very differently capital s c ~  in 
production, from m y  conaivable accumulation of labour; end how gnat the mb- 
con&ption, on this subject, muet he, which is i n v o l d  in the mode, now in com- 
mon m, of treating capital, IUJ beiw merely the accumulated labonr, directly 
and indirectly applied, of which pmdncta an the result. 

In the fvst caae given, for instance, could we with any show of troth maintain, 
that the i n d  produce coming to the ase of the man first employing a spade in 
cultivation, would ever have been obtained by the labour, directly employed in 
making the spa&, m d  tbe labour directly employed in tilling the groirnd, if 
both of these quantities of I h n r  had been appmpriated directly to the 
tilling of the p u n d  ? Or could we, with any rhta of resson, maintain, that 
~ g r s r t u ~ , ~ t o  t h t 8 I d k  p o r t i o n ~ f ~ ~ * c o ~  
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the upads, t h  would o t h a a i  f d w  to an e q d  q ~ u v  of d d e d  
m k  in cultivation, were ander the intloaree of the u m e  l a m ?  Ye& 

both of thae 8uppoaitio~ ue m x a m d y  involved in the idea, that capital in 
merely renmal.ted labour; and M waged ue all that cm fall to tbe lot of labour, 
in the idea, dro pmdent ,  that pro%@ ue the waged of the acclunalJed Inboar 
which h u h  unploped. 

Bot the e m r  involved in this misnomer, r i l l  be more apparent, rhm we d- 
&r the other  are given ; w h  a greater produce m the m a l t  of .a e q d  quanti- 
d @mar, merely from the circumstance of that e q d  labour being more ruson- 

.bly applied. In thu are the capital, or  what would be termed srroneoudy, th 

.ecllmakted lnbonr, is d y  the mue in amount M the direct labour; and yet, 
dm thia amount is employed M capital, andwbm it ir employed M labour, it 
gives d very diferent mal ts .  

If capital were merely accnmakted labour, it would act in giving off producta 
prcdrely M labour acta, and the p rodm of qd gumtitied of either wonld be 
c q d  But they act on production in manners perfectly distinct, .rrd producr 
c8sct. in no way andogous ; and, therefore, it appersr to me, that nothing but mir- 
c ~ ~ ~ ~ p t i o n  can follow the are of the p h r u a  " accumulated labour," or '' labour 
in the k r t  raort," of which prodncta are the malt, when n wan, in reality, th 
capital which has been r o d  in their production. 
The produce d labour and capital conjointly, can never be obtained by the mepa- 

rate inflmce of either. Why then, by d i g  capital labour, md labour capital, 
rbould we confound them palpable and important dintinetiom? The immedh 
labour, rod the nccumalared labour, bestowed on a product, must convey the idea, 
that a product b solely the result of Inbour, which labour haa, a t  more than o w  
time nr place, h brought into operation upon it : but it convep no distinct idea 
that the mnl@ of previous labour h.pe been so admirably dispmed, and K, applied 
to aubeequent prodnctwn, that a mul t  hu been obtained, posribly gwt ly  beyond 
what direct lnbour, how much saver  accumulated, could ever have yielded. Whn, 
on the otber hand, we ntate a produce to be th m a l t  of capitd, being pmioarly 

hm wry diflerently from labour capital may dect production, we J 
ona get rid of the idea that mere labour, however greatly accamukted, had hean 
the sole agents ; we know that other productive M.ngementr, bsider mere workiq, 
M been introclrred; .rrd we know h, that a uer clan of pnsom eweend 
in production M priaap.l, hu come into employment ; w h w  incomsr are of a 
nature diaennt from w a p ,  becaw of @sir being andrr the inflnena of lam nry 
diaaient, indeed, from the regalJing tbe ineomca of m m  labourerr. 
La EIE now, rfter thia digmmioa, examhe, in detail, tbe mmner in which i d -  

rid& arc I&cted, by tbe inbodaction of capital in maam into cultidon. The 
motive for limitiug production, by which a capitalist ia rchuted, diasn from that 
by which a permu in guided, who, without the lw of accnmulatiotu, dress th 
roil, in order that he and bh may r n b i  on the whole produce r ea l id ,  in a- 
to the m for next moon's d. Suppore that I and my family, wn&thg, in & 
of five -M, realize from a certain tract, without the aid of accumalated apit.l, 
n ~ x d y  m5cient for our d n t t m n a  ; and that we Bnd, rben pame than five mrt 
on thia tm3, dthough o w  so doing may i o a a r e  the produce, yet that re do not 
iacmaae it in ruch proportion, that a tidl maintenma for ri., or my grucer nnm- 
buy ir aet free, beyoad what u required for e d .  Thc employment of labour, chars- 
fore, which could by um be dected, had reached itr u tmat  rha 6n worked oa 
the spot : more could not rubist thaeby, b e a u e  their e.btca& &pahid on the 
p m  of thb hrrd : tbsrs wald mt k found fewer permanently working h m  
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became numbers spring into being, while increasing food is obtainable for than ; 
and a g m t e r  quantity of food must have been obtainable than actually was realized, 
if any nnmber, less than five, were employed in this cultivation. I n  the uure above 
given, it may be supposed, that our labour was continual ; that is, day by day, the 
work of five was expended. Now it might very early be discovered, that the twelve 
months' contin~ied labour of 5, might be far inferior, in point of productiveness, 
to the work of 25 labourers, for a fifth part of the year ; the time cholen for set- 
ting these to work, being determined, M it  would be, by the suitableness of 
the season. Thie, however, -not be done without the possession of an accumu- 
lation of food, equal tS, tbe sbpport of the Labourers while thus engaged. Suppose 
that I obtain such an accumulation of food, and employ i t  in cnltivation, and 
that the following is the consequence :-formerly 5 men laboured through the year, 
and realiaed, say 10 measures each: my also 10 more measures were required 
for seed ; the grosn produce wrs 60 measures. Now I advance subsistence for 25 
labourers for a fifth part of the year, o r  50 measures, and for seed 10, total 60 ; 
and a t  the cud of the year, in cansequence of the greater efficacy of seasonable 
3abour, I find an ex& beyond this, equal to  the support of myself and family ; 
the gross produce realized being 110 messures. I have wumed,  that seawnsbly 

' applying labour, f ib the soil, no much better, for the reproduction I nought, M to 
give off a ten-fold increase for human consumption ; w h e m  the net i n ~ a s e  for- 
merly obtained was five-fold. I and my family have, however, ceased to consider, 
u our gain, the whole produce beyold geed ; the former amount of produce has 
become productive capital, and must be reserved for next year's operation. The 
mpital sunk was 60 meannrer ; and the clear surplus gain, on which I now depend, 
the profib of my r a p i d ,  were 50 more : this was my aggregate of gain, and my 
rate of profit wan nearly 84 per cent. What geed formerly was to reproductionj 
in  the ere of the person then principally concerned in the cultivation, so is arpi- 

' .L.l now, which includea both need, and the advance for labour ; that only being 
now looked upon as net gain, which is in ex- to both. 

Having now sunk so much capital in cultivation, my rate of profit being 84 per 
cent. and my -ate of gain being 50 measures, it by no means followa, that , 

zhis is the greatest aggregate return obtuiuable, o r  that this rate of profit, is what 
. 

s h d l  be permanent ; the success 'of obtaining an equdly great.income M formerly, 
.for the support of my family, without their being necessitated to labour, which baa 
attended this investment of 60 measures in production, may l e d  me to try whether 
a gnster outlay will not wain tend to my further enrichment ; I, accordingly 
rink, say 110 measurea in cultivation at  some future time, and employ, in proper 
season, doable the number of workmen, and 6nd the following to be the result : 
I realize a gross produce of 10 measuns to replace seed, 100 to repay the advance 
for 50 labourem, and net profit 55 measures ; total gmes proceeds 165. Here we 
see, that I have gained my point in obtaining a larger aggregate of profit. The 
nlation of outlay and profit were formerly as 60 to 50 : and they are now M to 
110 ro' 55 ; or, in other words, the rate of profit has fallen from nearly 84 to 50 
pu cent  &ing again succensful, I will proceed, therefere, in this course of enrich- 
ment as far M possible : my outlay is ugain increased by the employment of, say 
25 labowem more, o r  for seed, 10 measures ; for 75 labourers 150 ; total outlay in 
apit.1160 : and my gmes return on this occasion provea to be, say 220 measum : 
hem again I am enriched; my aggregate of profita being 60 measures in place of 
55 ; although tbe rate of my profits haa fallen from 50 to less than 38 per cent 
Suppose I proceed, and rink 200 measurn in outky, and that my gmss proeeedr 

ocl tbm ~ioa, 259 : I Bad th.t I have o v a  cultivated j that my aggregate 



of profib b maerty redudon, 59 in pkee & 60 mwarss being now my pecuiiu 
income, in return too, for the greater riek and trouble of roperintending the 
employment of a capital greatly i u d  in amount. The rate of profits hi now 
& -to .bout 29 per a n t  : but it cannot for a moment be auppoeed, that I will 
prrevem in sinking capital in production to an artant w great; that I, a free 
agent, '&king only my own enrichment and ease, will voluntuily bring on 
myrlf the iucreued riek d trouble of superintending the employment of a 
grutcr capital, to be rmdered poorer in the end by w doing : I must ti-y 
dm my productive expenditure, and bring it to that point at which my g.ins ue 
great& in the aggrqpk I may, per+, hd, t h t  when outlay WM 160 merrureo, 
my qgrepte gain w u  mcb, that I could not, by sinking mom capital, increrue 
it ; or, perhapa, that although .a i m e u e  was obtainable, yet its amount, in pro- 
portion to the great additional outlay with which ir w u  obtained, w u  m trifliop. -. 
ag not to compensate the greater riak d trouble of superintendence. In this cam 
my profits d l  sink permanently, to somewhere about, or perhap bebw, 38 
per ant. I my permanently, for I cannot, by withdrawing capital, nLe tJ& 
rate without impoverishing myself, my more thsa I cm enrich myself, by i n c m  
iqg the quantity of capital employed, and thur bringing h u t  a reduction in the 
rate of profir: w little indeed s W  I be guided, in determining prodn@ve outlay, 
by the nMte proportiom of outlay and net profit, that, but for aome accident, 1 
m y  nmr give them a thought ; all on which I was bent, being an increasing ag- 
gregate income, for my own exclusive are. I t  is true, that by sinking 200 meas- 
in production, the land would *by be forced to yield the means of subhteaee 
CIJ gnats nnmberr,thnn when a lean outlay was effected ; that h i d e r  yielding 59 men- - for my me, it would give rupport for one-6fth of the year, to 95 labourera i, 
.rrd if thir dirpoaition continued to be made by me, and a similu disposition by 
d & Igricultnrd upitalisb, the country would support a much gnrkr number of 
the labon& c l a ~  than it could do, when capitalists studied only thek own pecu- 
liar mriehment. I t  L alro true, that s t i l l  more kbowem than the abote might, if 
& to work, with an increasing expendihua of capital, d i a e  sufiient for their 
*a, from that and every similar tract, s imi i ly  treated ; the falling rate, 
d r e d d  q p p t e  amount of profits being, for the time, dirregarded. We 
M, however, that them Q a point beyond which even hboarrrr, if ret to work 
4 t h  the aid of mmulations of capital, could not be benefitted, by increasing their 
numben ; for ultimately, they could not wring from the soil suaicient to subsist 
th numbem employed. But M a previoar advance of capital is a necessary condi- 
tion which .must be fulfilled, before this effective employment of labour can be 
brought about ; whether, while giving off increoring aggregate profits, in excess to 
am, or while m d o w i q  up the income of the capitalists b i b ,  it u quite - 
.bard to calculate on any ruch employment being given, or on any extent of em- 
ployment to capital, which d m  not only feed the labourers, but reimbune also the 
capitalist for his Increasing risk and trouble, in making and d i i i n g  of the p a &  
dvmcea ; d r the capitalist, in making t h e  advanar, u guided, not by the 
m t s  of labowere., but by the study of hi own enrichment, it is quite impwiblr - 
h t  he rhould sink in employment, m y  portion of cap id  beyood what inrarer him 
the greatest agg%pte g.in. 

Although then the existence of capitdab, and the evolution of an income for 
their rise; hinder8 what might, under artah improbable circamsthncea, Im 
the greatat y i l e  employment of l a b u r  on the rand ; still it must be remem- 

I bered, that i t  re entirely owing to the existence a d  emplopmmt of Qlefr rcerunu- 
MOM, that any thing beyond a subsiatcnce for a q popdntion ia ob&- 
abb at dl. Thus, in the hypothetical ase, which nor rnzl M an illiuhtkq 
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there was, klors the employment of ap i td ,  h l y  Id*, md h bdividaas & 
my family, who could wring a maintenance from the extent of soil w&b it fa 
fn my lot to cultiv& : thls maintsluaee w n  &ummed to be 50 manures of foad 
With the a s s h e e  of capital, however, the meam of maintaining h e  WP at  tirst 
redred ss profits, together with the meam of M a g  25 men M e s ,  for a fifth 
part of the year ; and afterwards, when api ta l  bad found the mob *table a- 
bent of e i a p b p m t  on the eoil, the m- of mbsietencc for 75 men for a fifth 
part of the year, (or for 15 men for the wbole year,) WM rulissd, beides 
fie subsistence to which my protita of 80 mamnrer waa qnal. There cannot, Bere- 
fme, be gromd of mmplaint, that capital, and the existence of arrpitdists, keep# 
the uumbem of labamem lor ;  the& only permitting ao many, and no more, to 
labour M s d b  their particnhr v h a  : for if, at any time, snch an impramiod 
nhoald get abroad sad be act& upon, the meann of ruhsistence, obtained from thir 
dngle trae6 of lend, and from dl land cntiwated under similar ckumtancd ,  
*odd be reduced from what mppotted 21 individuals, to what fed only 5. 

The age just given, exhibits the efTecta of the h t  introdaetioa of m?urnal-s 
of capibl into agricultnre, opaatinS on enrichment, by merely permittiw a bettet 
disposition of labour, with reference to the time of its application. Sbaald th 
land, mkqnently to the fill1 employment of capital inveated in this manner, be 
mbmitted to the Mlnence of labourera working with impmved tools, in the prepa- 
ration of which an upmditure of erpital wan neceasay, thin new mode of appl* 
capital will give another i m p h  to production, u folloas :-If the u p W  hd . 
o r i g i i y  set h b  laboams to work with pointdl atich, and now a n d  them with 
spades, he wonld, if he tried to raia only the r a m  g m ~  pdrree  M before, hd 
h i m d  enriched, by the difference between the expense of feeding the gteater ndP- 
ber of ill-found laboaren, t~nd the r d a  number of well-eqnipped workmen, now 
regufeite to fleeting the name extent of work. Whatmr his income wan, that Lo 
still enjoys; and in addition, he obtaias all that h bem wed ia labonr, and 
ahich fhherly constituting a part of his productive onthy for the mmhg sascm, 
in now become the profits of that put of his u p i h l  which is vested in toob ; in thin 
arse we may presume, that the rate of profits accruing to the capital fs high ; 
dm, that there hasnot M yet been invested in this way, 80 much capitalas may ulti- 

.matdy find profitable employment there ; and that the relation of outlay md n d  
return, are not as yet such aa are lllrdy to be permanent. In the illosttntive we 
above given, we have supposed, that when the capitalist ceuedto add to h b  outhy, 
there waa sunk a capital equal to the support of 15 men for a year, or 150 mea- 
s u m  of grain : let ua now suppose, that the cost of toola ir 4 mewsum, and that 
the employmtnt of toola does away with the necemity of employing more than 10 
workmen. Here, productive outlay la reduced from 160, including aeed, to 114 
measures ; and the g r o ~  produce being the ume  as before, profita are i n E d  in 
amount to 1 0  meaanres, and their rate raked to nearly 88 pet cent. Let os 
ruppoee the capitalist to proceed, increasing his outlay am before, w long m his 
profita in the nggregate experience inc- ; and, after a time, it will be found, 
that, in accordance with the principles already explained, his rate of profits dl 
again settle to a certain point, below or above whih it in not permanently found 
to atand ; and at thir time, he will be found to be in better circurrmhnees thah he 
ever wan before ; and to have the means at hir &pod, of expending a 
income than it waa ever before in his power to enjoy. 

The employment of m m n h t i o n r  of capital tending w eminently to the mviq 
.of labour, and consequently, to the saving of the meam of supporting labour, wo 
m q  calerJate on the benefit of a u d  employment becopling every day more pu- 
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-known. k d a w i t 8 i m p o r t . r r e e ~ b e ~ e v e r y d a p m o n I w l i f e 6 t ,  
aa .ocistp dvracer,  the most rimple, M well M the complex pmceawa may 
be d m r t e l y  found to be pneeded by an accumulation and appropriation of 
w i d .  TheK . c a u n u l . t i o ~  being akolutely eanentid towardm efecting the ra- 
riom pmcemes, to the id-  of which the exiating d e t y  looh for thsir meuu 
of mbsktam, rill be keealy nought, and will come, naturally enongh, to be 
amkkd, M ponmmaing in thsnuelvcm, the i n m e n t a l  and reproductive pro- 
perty ; which praperty in reality, the vital principle, done enjoys. The ~ceumu- 
Itiool, of capital, in d n g  a greater proportion of the r e a r b  of the reproduc- 
tk pors to be available to the use of man, cooperate mth thh principle ; and 
virhdly, timdors, produce t?c mum effecb, in ss far M man is immedutely con- 
cerned in the nmult. I t  4 tbaefore, very natural, that productive capital hould 
come to be conridered the original and independent source of wealth, by pewnu 
notlooking very deaply in to thenrbjec t ; . rrd i tuqui tear t . iO , that inp~  

r acmmalntioar of productively employed capital, d be eanridered equally impor- 
t.d porarionr,  toward^^ recnring .n income to tbek proprietom, M tracts of had, 
tbe nutrix within which reproduction w d  inenue ue effected ; or M .rarer of thoac 
ray pmm cbmnaalra, which m the deporitnriea of latent life ; d the revenue, 
paiodicnlly filling to the aae of upit.lists, d be M d m t l y  anticipated, and 
u regularly redid ,  r the income proceeding from the direct idusnee ofthat 
poru which done, in reality, reprodncen and ykl& iacreue. 

n.-On & applieafion of the Jabdtrfr Limealone to the pwpomj of 

LitAograplty. 

In the 5th number of the Gkmdrgs, for April, 1829, the h t  intimation of the 
ahcovery in India, of a @mtitu.te for the German litkgmphic atone, wan girep 

the riesti5c world. At that time a confident hope w u  apreued, that the Jd- 
nlmlr  rtone would be found adapted for dl the ordinary purponea of lithography, 
rod even for the lhv descriptioqr, qf work. The experience of nearly hyo yeam bar 
fully realized the expectations then enterta&d ; during the above periodl the stoae 
ham been extensively d, indifferently with the G e m  lithographic stone, in the 
current routine of printing. and the perfection of the impmmiom obtained from the 
lvrioe &, is mch, r to lave  no doubt of its perfect atility. 
Pa fine c W  m p v i q s ,  a deacription of work not much pmcthed in India, 

Use Jdulmlr rtoae h not euctly saited, but for dl ordinuy purporca in (he wide 
nnge of art to which lithography u applied, there m no haitdo11 in pnwrowcing 

a aariliuy mad mlmtitute, for the more c d y  foreign adale. 
At a time like the p-t, wbslr the dishYbed atate of the continent t h m t m n  to 

b@nupC, if not en t idy  to mupead our commedd relatioar with the country 
rbeoee the l i thopphic rtooe h~ hitbarto basn b o o t  ercltuivdy prooared1, 
iL mutter of pxi policy, if not of mightier coaride* to shake oll 
r-u &pm&me on tomigo lvtiorvforthhvtieledsupply, andtodraw 
on our o m  mnrcea. The mending of lithographic stonea to Irrdi., now that tben m 

proof of the mateid axk t iq~  m rbundurce in thb country, mi be an injn- 
didoar outlay of funds, whih  might, with greater bene6t ana economy, be expedad 
en the spot, devoid of the rbka, Mart.inty and delay, r#end.nt upon indenb to 

Tbe b e ~ t  Lithqnpbic stoue~ i r e  found in Bavuis. In France, dm, an inferior 
h r i p t i o n , u  mat with ; bat it i l i t L  a t d .  
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Europe. Thh, however, h a point left to the consideration of the pmctical litho- 
grapher, who will not hesitate to a d  himeelf of .any improvement in the art, not 
attended with increased expense or trouble. I t  may, bowever, be a matter of 
more than curiosity, to consider the feasibility of supplying Europe with 
the Indian materid, and thw adding mother benefit to the many which 
England h derived from h a  Eastern powmions. I t  h estimated, that exclusive 
of duty, which, it in hoped, would not, in the first instance, be imposed, as being a 
measure ill caldnted to fwta an infant export, the J d d m i r  stone could be suppli- 
ed, in the London market, at  about 4 t h  of the p r i a  of the German stone, and pro- 
bably still lower, were the demand to become atmsive. But as thie branch of the 
gubject may be considered out of place hen, it h left b mercantile men to follow up. 
The p r o m  of improvement in every branch of ut, h generally tardy ; the h t  

~ t e p  is the great diacdty, but that mxomplished, the bringing it to perfection 
cannot be considered.other than the pluring m d  comparatively light tank of proving 
m d  improving another'a labors. 

Be that as it may, in this imbna ,  no littlejedowiea a n  in the way to cant a 
shade over the merits of the invention, for the field of art here ia too confined to 
hope for roy thing like an opinion being given, based on the test of severe and varied 
experiment. I t  h in Europe that the question must be decided, rod to that 
it referred with-confidence. The plate which accompanies this number will go far 
to exhibit the capabilities of the Jdsalmir stone, but it may .bo be ~ t i e f a ~ t o r g  to 
1-, that the opinion of practid lithograyhem, who have tried it in 1ndG b 
mtirely in its favor. 

The Government, h o m e r ,  who am the c h i  conmuurn of the lithographic 
material in thii country, would map the greatest benefit from the introduction of 
the J d a a l d r  stone, as it h cheaper than the German stone, and perfectly adapted 
for dl common writings, forms, papera in the native charsctenr, and similar w o r h  
of which the greatest portion of lithographic work executed in this counhy, 
conshta Private establishments a h ,  could they provide an ample supply of it, 
would, no doubt, be glad to avail themselves ofthe m u r e e s  of the country, instead 
of trusting to a precarious and desultory import from Europe. 

With the view of misting, as far as may be practicable, in farthering ro desir- 
able an arrangement, the following particularn are offered. 

Dumption and Aaalyrir gf the Jab& Linurtau. 
m e  J d r a l d r  limeatone, which h found in detached mamm forming the munmit. 

of hills, m t i q  on randatone, is of an ochre yellow, or when polished, of a reddbh 
brown colour. I t  b& with a snbrcoochoidai hrchm. in the lage, hsving thin 
flinty, and ragged w; tbe frrtun in tbe small h u n e n e  The textaue, or. 
compition, as it h aometimer d l e d ,  h b e  granular, sornethi~g like that of chd 
f i ~ ~ t  amdatonea, but with s h i i  fseeta, intempem& w nn to give it a d- 

aptdl ised appwance. It frequently contain8 organic remains. I t  ie harder, mom 
-orow, and more brittle than pure limeatone, urd yet, by the follorriw udysis, 
it appean to be little else. I b  specific gravity WM found to be 2.61 in ur or* 
state of the atmgsphere ; or when saturated with water, of which it tool np 0,5 per 
en:. 2,66. 

The following mPlysh wan kindly furnished by Jam- Rinaep, w. of the Cd-. 
wtta Mint :- 

Carbanat of lime, 97,s 
ochreow earth, similar in appesnuux to bole, 2,s 

2 per cenL of moisture hnd been previouslp driven off. 100, 



'R.oar of argnaL were d d y  woght for, but without rueeasr. 
The &we andysb u sndlcient to ahow, that our I n d i i  stow, though not an st4 

p k a o ~  h m t o m ,  which in the proper character of the best lithographic stones, 
h.r yet, in i b  freedom from magnaia, a d.im on our attention. This freedom 
from m;rgneah, with the pecalivity of i b  grain, fit it for every ordinary wrt  of 
work, and except in the chalk department, it will be found a very nseful material 
to the Iodiao lithographer. 
h prepring the JJsllmIr stone for use, no variation taken place in the urmd 

proeea okerrrd in Uthogmphy. The c h i d  and printing inks, the transfer 
paper, d other parts of the manipulation, are the anme as when using the German 
.tone. There is, hmerer, one exception which require careful obsermtion, for on 
it dcpeiub the mar of the whole operation. 'Ibe rlech r t m  md pumice, 
genenlly d in polishing the German stone, will not bring the J p l m i r  m a w  
to th.t high degree of polish, absolutely requisite for a surface on wbich t w f e r  

tp be mde. Unless the Jdscrlmir stone be brought to a high pitch of polish. 
good impnssiona are not to be expected from It. As this part of the p--diffe" 
widely from the usual pmctice, it dl be here minutely detailed, commencing at the 
point rhea a rough trimmed slab is auppoeed to be laid out for thepu-oiKrind- 
fnS and polishing; the lithographer, in practice, will, however, only be concerned 
&b the latter; the former being the work of the lapidary, and only reqnhie 
rhn the d a b  are first brought horn the qoany. 

Method of W i n g  and Polishing the J&(Jmir $lone. 

% slab of Ja ldmlr  stone to be polished, after the ineqnditia hare been removed 
by the common atone-cotter's tool called the pint, is brought to a g e u d  ]me], 
by chirelling furrows .croon it, in a direction parallel to its aides, about 14 inch 
apt, w that the mrfacg in thii state, h~ a chequered appearance ; the internah or 

d formed by the furrowa being romewhat r.ised : these are reduced 
&, to the level of the furronr, and the stone L now ready for the operation of 
*,which may be divided into three separate herids :-lst, the rough grinding; -. 

-&, & -thing ; and 3rd, the polishing. 
grinding i performed with a gritatone rubber, and the surface of the 

*m L, during the operation, kept constantly wet. The larger the s~~rface ofthe 
rub, & more perfectly will the surface of the slab be reduced ; this operation 
& contind until all the muks of the chisel have entirely disappeared. Then the 

hr commenced, with rubbers made of common lac and corundum, 
~y of &ree kin& : viz, coarse, medium, and fine. The method of preparing 

(hre be &bed hereafter. Their application is similar in all reap- to 
th.t of (he gritstone rubber ; the surface of the slab being kept constantly wet. 
It must be o & d  hoaemr, that no one rubber is to be changed for a finer one, 
larti) it h.r entidy &aced the mWhea  made by the one used immediately before 
it, which may be easily ascertained by observing whetha the surface of the slab 
.ppeam uniform all ova ;  for N the mark8 made by the coame rubbers will be lar- 
p th.a thm of the finer ones, their presence on the surface will be readily detect- 
ad. The operation of the fine rubber must be continued until the surface 
spumes a g l o q  or pearly appearance, when it is neuly ready for polishing. Should 
my rercrkhea appear, they mart be removed, by ruing the coarse corundum rubber 
qaiu ; and until this be efected, a perfect p o l ~ b  can never be given. 

The b t  operation, that of polbhiq, is performed with calcined tin, (the peroxide,) 
a amall quantity of which is laid upon the m u h e  of the slab, and a few drop of 
water are added. This L to be well rubbed in with a pad made of 4 or 5 folds of 

' 

h e  calico, nnming the d i d  tin, ud adding, o c c p ~ i o d y ,  a few drop of 



water, ss may wem necessary. Tbe lenger thin Operation ia centinocd, the mare 
perfect will the polish be. 

The grinding uld rmoothing need only be performed when the stone b to b 
+t from a mugh a. Any two ddn once nduad,  may he mbbed together, 
d it aill d y  be n-, whee they u e  su5ch t ly  ground, to uae the b e  
corundum rnbbas, to give the wrface the pearly rppurana before the poliahiog b 
w m m d .  

W - T h t  ia  making tba fw~orir, w h  levelling the ~ r h e e ,  it iu  mual, bt, 
moo- tbe stow bier with - dar ,  ( p r d I y  red ocbm end water,) tLt the pur 
which hu been mobmitted to the opcation of the chk l ,  may be distingulhd fmm 
that which hol not; is  abite marble this is indimpansable, for tbae pa& wbiah bay. 
beem #one over, cannot othembe be distingnishub and a good level can never be given 
to any wry light colored marble without this precaution. 

The Connmn, &bbW#. 
The proportiom generally in making the corundum mbbem, are for the 

m, lac 8 j corundum 1 : for the medium, lac 12 to 16, and corundum 1, by 
veight. The b e  rubber is made by mixing the grindings of apt-, corneli.ps, 
and the like, with Ire ; and an the lnpidsried' wheeb, upon which theg are ground, are 
Q& of comdum d kc h, the grindinp mast contain a po&m of thooe 
&ale; their proportion. in coerpoeition, mast vary according to the nature of the 
etone from which they ue ground ; but 6 of kc, to 1 of g r h h g a ,  may be considered 
a good proportion generally. Tbe lac is first mslted, snd the corundum, after it 
&a Been reduced to a powder, mixed intimately with it ; the wmposition is then 
moulded in the shape of a brick (about 6 x 4 x 14 iech) with a handle of wood, 
.bout& hcha, long at one end, having a riae of about 30 degrees, for the eon- 
vmiemx of working it. 
The method of preparing the peroxide of tin, may be found in Dr. Henry's 

Chemistry, vol. 11. page 135. 
Having thus given a detail of the introduction of the Jalsalmlr &ne, I shonld k 

wanting candor were I not to explain, that I lay no claim to the original dhcovery 
of the mte r id  ; that credit is due to M officer of Engineems who gent it to Cdc- 
with many othem, to be experimented upon. I am sstiafied with heing the fint 
individual who haa brought into we a 'subotihte for the Qerman stone, a point 
long aimed at  in Europe, and where, at t b i  moment, they are engagedin attempting 
to make artificial cements to answer the same purpose. 

F k m  numeroas apecimena of stones which, from time to time, have been sfat to 
me for experiment, I hare little doubt that a stone passessed of qualities similar to 
the German, will ultimately he found in the liss formation of BundelPhund, or on 
the Sylhet frontier ; perhaps a h  in Tenasmerim. 

A stone from the neighbourhood of Mssulipatam, tnnsmitted by the P r i v a t e h -  
try to the Governor General, is pocmesd of lithographic propeden, and tolerable 
impre~iom have been produced from it ; but as the magnesia in ita wmpodtion k 
in exoess, it is difficult to keep a clean rurface, or to prevent r h h g  whik 
printing from it. I should esteem it a favor, if mmeof your scientific redem, midiG 
in the provinces, would take the trouble to exa+e the quarries in their n w b o w -  
hood, .ad procure, for the purpoee of experiment, speeimurr ( b u t  6 i n c h  4- 
by 16 thick,) of atones, having any resemblance to the true li-ic ma- 
w : the lighter colored, the better. Sand-stones, or marbles, would not be ewvic8- 
able, but meamha  in the l i i t o n e  formation, would probably led to mcceafd 
remlta R S. 

Lieut. J. T. Boilmu, Emxutirr Eqinwr, A p .  
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rn.-smM dcoounl th ~ s n d  ittinu of~j ik .  BY capccrin C. a. 
Dixon, Ban. Art. 

l'be M b l u c  a ? t u a w d o n t b e e r s r f s e s o f a ~ o f W k , ~ ~ ~ , .  
m rstber &I part encircla, tho city of Ajdr .  Tld# m, &oqh dmrted at 
the d i r t n a o f h l l f a  m i l e i h m  the wra about 1060 fd(,ol, dakhst.ad. 
tbe fort of TItagerh ; is in the vicinity of th6 m h r ,  nbt mom tbm 4% feet 
.bare the plain, or lmel of the +.hy. Tbs apwtamh of the Maant miner 
.n at rariotls heighta on the side of tbe hllb, ironr 108 to 350 tat; +bib tba 
mtemdhte space between the aksmt ~~MII, mw work& oempla 960 yudr. 
No information exiata ss to the pmbrbk psrlad they rrae &at dbeanrsd 
or *ed. That they b e  ban In tlse for r long time, d o u b d a  m a q  an@- 
rier, b utiahctorily attested, by the numbai that are ass lying onemployed ; 
perhap from the drcumgtana of water having interrupted the p m  of the 
rortmcn, or fnnn thair compurthe anpmductivenm. At the dkt.nee of 900 
ymb from thbrpot, w the rame range, a& d minem, which, from aome came, 
h.re fallen into dimre, and the rrmc ia observed In a dbtinct range, d h n t  16 
mik from the town, in .n opposite direction. The depth of mme of thaw nor 
in uee, q, perhapq with reference to the extent of the work, be nahed rn .a 
dditiod argument in farour of their age. 

To raeh M have been accustomed to o b m  the proeer followed in Enrope, 
tk mode h e n  practised b detllated to excite rurprbe. The colonring of the 
nrf.ec having indicated the p m a m  or proximityr of the ore, a perforation L 
mado In tbo hill; of course in nomo instPnces u~ucce~~fu l lp .  Having once met 
rith a win, its conme b pumued; no furtbu excavation being made, than L 
sa5kknt to admit of a man moving on h b  handa If Ihe vein rhould np.nd, 
ahd i@ n m o d  cam an open space, so much of it M b u n n e e a s y  for a free . 
mmmunidon,  b Bned by pi- of rock, which so far facilitate8 their prollnrr, 
by obrLtidg i b  r e m o d  to the d a c e .  In punuing the coarse of a vein, enwr 
ofta ue not unfrequently met with. The mort productive is f o n d  ; whib 
r~a,m in hsd b the minor ones, when their advance in the mda b r a n c h  ir 
ocariolully cheeked. The nyatem of mtricting the communidon to the tom- - COUIU! of tbe rein, p n d ~ d e s  the practicability of removing tbe w.ter ; in u 
rnllch M rh.fe, gallerieq adits, and the mud coneomitmb found in rimilar cased 
in Enrope, if not quite unknown, are altogether neglected. Neither b much 
iaawrenimce experienced from the presence of water; rince on meeting with 
thb tempo y ohntmction, the workmen have rrcoume to more elevated branch ,  
at in their abscna, make ntw ones, m d e r  v e h  b e i i  my abundant, again 
nramiag work ih the lower corn on €he advance of the hot 8mmn. 

'lW ore 18 found in what may be termed r condnuoua vein; itn b d t h ,  gene- 
e, average# from 3 to 6 incba ; though sometimes it t diffuMd much rider. 
A# tk oonrmnnic&tiou L KI n m w  md Winding, the dlreetion of the vdm can 
only, with tolerable mmacy, be .leenrined, by mesm of a cornpm. Tbeir 
aanr, generally 8ptlLing, btu N. E. or rather be- the N. E. and E. points. 
Ib r  th. .bo+e nuon, their d8clhdon fa dimcult of mersurement. The daumt 
oC nome course8 b, b r  r mhort dirunn, har ly  papmdiculu, s t e p  bdry cut in 
*brioel hrtaciliWingtbrpuu~e~ftbe~itm*r;whUehmort,thef.U+ula 
bMan M and 40'. The o n  i, m i l y  traced, lrom the innnmerable B l d w  
pvrlela of "hi& it t compod. I& colour is very variable, doubrlar hPm 
b rutarr of the roil in which it n emkdded. Sometima it ha8 a black .pp- 
-, ~ ~ k a b l y p o r o l u  orrpongy; a to thsn it laof r d e c p m l ; t b r M  
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prevalent is yellow or ochry. These u e  dng with eompua th  sue : that imbed- 
ded in quartz, and fonnd in beautiful eryshlr, and, in a great memure, free from 
ntrqneous snbshnces, called by the native8 rsrfma, and mld, as taken from the 
mined, as antimony, is the mwt di&ult to be r e m o d  ; l ump  of thin ore, weigh- 
ing from 2 to 3 lbs. have been wed as antimony, for I.bomtoy purposes, in the 
Ajmk magazine, in their naturcrl #tote. Tha 8- through whiih the vein8 
traverse, are of various natnm; randstone, free and slaty ; ebak, and qnutz- 
rock ; neither do they aucceed each other in any thing like ngalar order. As an 
instance of thk, the main branch of one of the mines, about 200 cubib ( X i -  
nally) deep, now passes through a mil composed of chalk1, or rather greasy, 
~ponsceons earth ; sometimes beautifully streaked, at othera perfectly white, 
and of little density. As the rock is never blasted, and as in meeting with qaartr- 
rock it m i s b  the toola, the workmen have recotme to a very simple method; 
which is in lighting a fire of wood below, or alongside the spot, and thereby, in a 
degree, ccrlci&g tbe surface. This measure is resorted to, on leaving off work 
for the day, about noon; when, on their return the following morning, tho 
' object han been effected. and the amok dissip.teb 

The -Is, like those in use with every native artifiar, &re few, .Id of amp10 
r n m c t i o n .  They conaist of two or three hammen of different weighb ; some iron 
=&h, or we* edged with ateel, and a few one-armed pickn. They commence 
work &outs& Having freed themselves of every article of clothing, they 
enter on their operations, each man bearing a amall lamp in his hand. On the 
on b e i i  dug, 'it is broken into smell pieces, for the convenience of esrriage, and 
pl.oed in small bamboo baskets. As the gallery is not wfaciently high to 
d o w  of the workmen standing upright, they sit on their haunches, a m n w  
in a row, from 4 to 1'2, according to the capacity of the mine, ,and p w  the basket. 
on from one to another. When the whole hss reached the foremost -, 
move upwanla, and .grin - themselves. This is continued anti1 the mouth 
of the mine is attained. Once or twice a month, it becomes ne-y to W&,, 

that portion of the paasage last worked; the OR generally occupyiug only a 
smdl ahare of the course. This extraneous matter, on being dug, is r e m o d  
fmm hand to hand, in bssleta, as with respect to the ore. As the a p e d  
of several of the mines are close to each other, it be conjectured that the 
workmen occasionally meet.  his is of frequent occnnw~ce; and ps each 
main branch, which is designated a mine, b e l o w  to individual head mi- 
the dispute of to whom belongs the vein both have reached, by different 
co"mea, is determined by panchalet; the result, generally, Wing the erection of 

wall of loom stones on the point of contact, when each pumues a different 
c o r n ,  or miner vein. This meeting of different channelr is m far -1, 
that it materially tegds to the ventilation of the branch=. No &tinct -- 
vation is made to effect thin object ; neither Is it ~eqniaite; as the air receirn 
a f d l  circulation, by passing through numerow Rnb.  The temperature is pmtty 
uniform at ell seasons, and as the workmen rarely remain more than 3 or 4 houm 
below the surface, they are very healthy. The rockn are m adhedive as to o b h t e  
the n e m i t y  for any artificial support. The only inconvenience to which they - 
ocusionally subject, is the falling of the heloose stones piled dong the ides of & 
branches, which bloch up the communication. Thus the workmen are 
COM for many hours in the mines: the only clew to their l i e n ,  being 

1 Mat likely indurated talc or potrlone, u tbe mined i8 indi5erently called ; 
, 

although tbe impropriety of the former term, at leul in tbu cue, k more than 
doubtful .-ED. 



tMr a h a ,  beyond the c s d  time from home; whm on diseanrp, a party 
of workmen immedi.tely proceed to extricate them, by clearing ths rubbiih from 
the branch. 

In accordaace with the customs of the natives, the work L chiefly conducted 
by the descendants of thm who ham followed this m p a t i o n  from time immemo- 
riJ. The ex- incurred in the di5erent divisions of the labow, k borne by the 
Lad m h  ; the g o m m e n t  taking a share of the metal, M lord of the manor, and 
pmch.sing the at an aslligned and rather fa~oulable price T h e  r n d  
bf the d n e t l  being remarkably limited, fnnds for the prosecution of the work 
rcn h a t o f o n  met by admmm from moneylenders. These were only granted 
at a most exorbitant intmat, which engrased the gra ter  portion of their p d k  
On the oeauion of some of the mines demeaning in productivenesq thereby rendering 
the reimbunement romeahu precarious, it by not beem u n d  for thae men to 
withhold their d a t a n e e  ; when, .s a natural consequence, work in a degra caned. 
Uoda thin arrangement, the prodaa of the dm, it k evident, WM wlely regu- 
htcd with nference to the means, or d t  of the chidoparcrtiver 

But thk aptem hM recently undergone a complete change. Admcea are u r n  
nude without interedt, by the government ; and M the miners are wholly eman- 
apted from the n p r i o w  p p  of the moneylenders, the wbole of their earningr 
ue secured to them : independeutly of thin &d other boons, the material8 reqaisite 
in the aeentlon of the work are purciused wholeaale, .Id given out to the work- 
men M requisite, at prime coat Tbe resnlt hM fidly jutifkd the expedient. 
Work by latterly been comiderably augmented, while the indolent babita of the 
miaaq  contracted nadu the former dirheartening ayatem, mre daily wearbg OR. 
The rruon is obviom. Tbeir eunings formerly went to enrich the moneylendem 

at p-t, u c b  inerrue of labour conpbuka directly to their psnonrl 
d-w= 

Tbe prodm of the mines h u  hitherto bem very limited. The a n n d  quantity 
mct.l 8 d t e d ,  a- about 850 ert. ~t i probable the results of the pracnt 

year will exhiit  double thir amount. Indeed it k eonjectarrd, that tbe mpply m y  
be very greatly incraued ; but ch~? dedenund for the metal d, of c o w ,  matdally 
regulate the extent of our operationv. 
The pmcea~ of matalliring the om, may be divided into four dintinct opsrr- 

tiom. 
1. Tbe ore having been dog and brought to UIG d a c e ,  .r d d y  noticed, it 

is  Ipnrd out on the hill, I d l e d  for a few q~ue yurL at tbe aperture of the mine, 
4 there d o r e d  to remain for a 8hort time, if wet, until it h u  become perfectly 
dry. I t  is then beaten with cylhdrial  ban of wood, from 3 to 4 incher diameter, 
and about 24 fat long ; ma end being thinned and c a d ,  for the conrmimee uf 
d w  the p p  of the hand. Seizing the b.ndls with both h d ,  the workmen 
continue beating it, until the whob of the metallic putides haw been 
.from the matrix. The latter t from time to time collected and thrown down tbe face 
of tbe hill : .fhr baing completely pdrsri.ed, which u effected much 8ooner tb.n 
would be imagined, from the rude manner of execution, d freed from 
matter, it u truuferred into bwbts, d removed by the misvl  to - 
pmika tbnwi th r r t a .  Th. t thmrtwnrnaymtbembjcc t to~apr imof~  
bad mlaen, thq h m a  statednumberofbvhtrof p u l r v i a a f o ~ t o - ~  
tbc washing pita ; m that when industdoum, their &fa work ia gmarlly corn- 
p lc tedin4or5horvr  

9. In tbe abmnca of running mamr, fr hd to .rtidd.l manr ; tbe 
& p h t o f r h i f b b o e b r r d i n  mrl i ingpi taor~okr ,rh iehuef l lbd  from= 
~ t r e l l , ~ b p l l o c k r , i n L h r u r u l ~ o k d i n ~ L n d r .  



Some dccount of tln Lead -Mines of Ajmlr. [ha- 

Tbesecncavatiom are from 10 to 12 feet upm,urd 3 or 4 deep, uui ha* bscn 
dlled with water, the work of the om-wuhem wmmenm. Eirch mm h a 
wooden tub, its shape being the frustrum of a cone ; altitude 18 inch- ; diunetar 
of the top 3 feet, and bottom 1 foot. &Ping p l d  themaelm on ths mge of the 
pit, and on a level with the water, and a portion of the pulverized ore being 
thrown into the tub with wme water, they ue able, from its rlupe, to keep t& 
tub floating, while the con- are violently stirred up with the haada. AAer 
h ~ v b  been well, mired, the om is alloarad to rubide, by grrdudly draw tbs 
tnb baakwvQ end forwardo on ahe surface ; and as the metallic putidea, from tbdr 
gravity, qnickly rink to thebottom, t h e u n d d o t h e r  impuritia areessilyskimd 
off by the bud. Thir opention is repeated 20 or 30 tima, until the ore be com- 
pletely cleansed. The aedimentcoUocted in the pita u, from time totime, removed, 
and the water renewed once a week, or ohener, when the evaporation in c o d -  
&* 

3. The wuhiug having been completed, the om in than delivered o m  to l 
r p n n t e  wt of peopb, who, having intimately mixed it with it# w e h t  of fitah 
cowdung, roll it into d l  W, .bout the dzq of a pigeon's egg, and dlow it to 
remain exposed to the influence of ths nun, until it beeom- perfectly w, when 
it is d y  for melting. 

4. The procau of rmdting in marked by the he rimplkity that chure ta i sa  
the previoun opemtionr. The furnace is nearly cylindrical; upper diameter 11 
inches, lower 10 i n c h  ; altitude 3 feet. Three clay pipea ue luted to the ciream- 
ference, md nerve to communicate the blast from .s m ~ y  Wrs ; while frog 
their rather angalu rhape, a hole is left for cleuing the end of the pipe, or dnhg 
up the ignited ore, at tbe n n e  time that them orificed dlow the workmen to 
obsrre tha rtrte of fnaion. E r h  helbrs a m i s t ~  of a hlf dmred goat skin the 
smaller end being tied to the pipe. The month of the akin held in the handa, u 
wmpnsssd by a man heuing hi weight perpendicularly on it. They are worked 
aimultaneoualy, and tbe b h t  is m &pored as to fall in the ceutn of tip hsa 
The .perture for the encape of the ~lcoria, u 5 indm higher t h ~  the tap or metal 
hole on tho oppoaite side. Two a d v ~ t a g a  attend the mixture of cowdung with 
the ore. A cheap fuel is furdshed, and from ita wide & p i O n  in thin medium, 
rdded to the rphericity of the W, the minutest particla an expored to the d o n  
of the tire, and a moet complete fusion is effected. By the use of cowdung, the 
upendltnre of chucoal, the only fuel, is v a r ~  incoderable. H a t  to three 
qnar(ers of a numd ir amply d a e n t  for one rnard of rimed metal. . l r  it hu 
been lighted, the furn.ea iq from time to time, alternatively fed wi!h balh .nd 
ah& In about 3 or 4 hoarr the om h a  become perfectly liquid, when the 
scoria hole im opened to allow of ita Tbs metal is then d r a m  off, and 
ran into mod& The ~beequent tappings rake place about every how and a halfR 
4 or 5 being the general number. TBe quantiv of metal smelted in one b y ,  (or 
a b u t  9 h n , )  from this r d  furnum, am- from 2 to 3 cwt. The worst 
one yieldw .bout 31 per cent. of metal ; the gmsrrl run 10 ; while the bmt gioa from . 
60to58percent. 
On revienmg the proeas in d l  ita strga, the qaation mtumlly a ~ ,  add 

not improvement he dvant.geonely introduced ; or do & o p e d v e q  in their 
p-t rude my, nuke the mwt of tLe work ? The intmdoctiou of nuchinfry, 
by m ~ ~ u a l  labour, ten& to a diminution of upenae ' ; and 
were localities to favow ita doption, and the M to k m m m m a r r k  
the wale of operatiom which would thm he extuded, ita MO would be erpedknt 
I t  is* ho-, infurad, tht  load circwmtaacea are U n f . v o d l e  to tbe memum 

ThnwiU m d  d m  8- tL. priadhbwr, u w d u t b a  kindofmrk-B% 
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4mL pogerses no ~ v i g a b k  river to the north, south, or weat. The only 
outlet i the Jmm ; the m a m t  point, A p ,  being 230 m i l a  dirtant a r t .  The 
sxea of prodaw beyond I d  wants coald, thedore, only rseL a market on 
thb rim; inumwh as the expense of land m@p, dded to the d u b  leviable 
by numerous alvrounding otatem, would enhwe the value of tba metal, and rends 
it too dar for pare-. Again, there are no MU& or running a t r e u ~  

I in this vicinity, whore coulser d d  be turned to account, in tbe aid of machinery; * 
and Jhagh the charge of extracting and metdining the om may, compadvdy 

I e, be erpedn, still, considering the Qovernment in their aituatioa u 
junior partners, a portion of tbe profits, not principals in the worka, 
their revenue in now totally freed from ridr; while they are epared the incon- 
raiQee of a luge outlay. An immediate expense for a proopcctive gain, it 
d be lleeauy to incur, in proeeediag upon Eoropmn principls, in ripkii 

I rh.fts, kc. kc. It u true the depth (from 2 to 300 &a 'obliquely) a d  tortuour 
C o p l r c  of the M e a ,  reader the mnoval of the excavated ore the most difscult 
md upendive part of the procma; and although on vie-wing the o h  d i v i a i i  
of the work snpedcially, we am idi to dieparap the d i v e  Customs, a 
more intima& acquaintance. with their p m c e d n p  reconciles ua to theii practice; 1 aad while we w& at the aimpUclty,,tbe leading chara&rk& of their o p e n  
rioay rn .n tompelled to .ELacnrkdge oiu aurprk, h t  the mults  are ro 
hvoarrble. 

I 1V.-An Essay on the Game of Billiards. 
1 [Continued from p. 81.1 

/ 

I But a tH motion, md a fmcrth in direct opp i t ion  to it, which, between 
them, take in all the radii of a circle, having the middle of the ball played at for 
its centre, must be taken notice of a little more at large. 

I Tbey a r b  from striking the ball in such a manner, that it will follow, or 

: &urn from the other, directly or obliquely on either aide, an o i r c u ~ e e n  or 
fancy may require. One of rhan or seconduy porn- m called WALKING ; 
it b produced by striking the ball A, a any where (as at b, ree Fig. 2.) in the 
gemicirck, psMing through ita middle, intercepted W e e n  the part it rents on, and 

I thJ dimetricdly opposite, bat in a direction mbove ita centre ; by which means, 
after hitting the ball p, it d a t e s  from the point of contact, in the most remote 
divir'mn of a circle, as C a d e n o t e d  by W. and when in action, is frequently taken 
for the r e d  motion already mentioned, into wbkh it at length dedina. The 
other L cakd TWISTING ; it m produced by #hiking the ball as at d, in the name 
semicircle, but in a directiw below fb centre, which rmLer it radiate after 
cootact, in the opporite division4cnoted by T, and wmpleted the circle ; where, 

I Tbe middle of ths boll ia hem, and will be hereafter nred in c o n t n d i a t i n e ~  
to tbe centre-wbieh will be uaod strictly ; and it ia intended to. denole tlmt p r t  
of the aurf.ee, with respect to the boll played at, which ia in a right line hetwe& 
the centru of both ; bat ra to the ball played with, that pnrt of the surface, which 
b dmck to giw itthe prgesaire notion mat completely, IU ha, been already 
&wu. 

T b  enpitad A d e  the &, a bitting k l l  ; and P tbeposriue, through- 
oat tbia inq;iry. 

a Thia circle m to be auppored borirontal ; but itr rap are not atrictl) rertilimar, 
m the figure mpraantr. They will be rbrrn W t w  IUUO oorrectb upom a kqsr 

. ado ,  wben trmtcd of lors partiClJu1~. 



An E s s q  on the Game of BiUimdr. 

being excited, rather by a reverse in the mode of application, than a change in the 
nunre of the principle, it rula with q u d  influma. 

The second position of tbe coa here repreunted, is cboaen d y  to u h i i  the 
Theory more clearly, by making the m t n r t  with itr former place mom perfect ; 
for it L obvious, the middle at the but-end annot, by n u o n  of the cue's thidcn~ 
h, be m much d e p W  ; neitbcr, per@, is it dray8 eligible, u f u  M it 
anbedone; beuxme,iftheriokhemmidurble, the ballwill boanee from 
it, in a line prusing through its centre from the point of impalsion, (ree 8, b, Pig. 
3.) and torn in the air, (see Pig. 4.) with too s d  a a h  of the t0 

carry it e&chully to its object ; wbereu, by M n g  the but-end, d .t the 
u m e  time applying tbe point somewhat higher t o v r d r  the middle, an t, (I, in 
thas  Lh.t line will approach narer  to a coincidence with the progruaire ; 
and the b d  be leas apt to rise ; while, if the dinetion be equally distant from the 
antre, the hriating powbr an ruder no diminution. 

Hena a ball is often struck thus, and eonsidemhly higher, as e, f, with good 
dec t ,  providing the ball played at  be remote ; and the degne of violence, M well 
u the mode of applying it, b a l d  he in proportion to the dbtrnce betreen the 
balle, m as to have as little of the progresrim, and as much of the h t i n g  motion 
M possible, at  the time of contact, their action being in e p w t e  directiom. Be- 
urn, if the bdh be far asunder, and the imp* small, the twist d he qaicll.J 
overcome by the roughnew of the cloth, and sink into the attritive ; but, if it be 
great, the taist will he m &wise, and the ball fly o m  the anme space with l a s  
interrnption fiom that impediment, rs a former observation shews, and conse- 
quently less conrumption of the h i s t  imputed. If, on the other hand, the bdh be 
not f u  aaunder, and the imp* great, the ball impelled will at first k apt to 
rise (as above explained) ; and to hit the other befon it f& into l w d  motion ; 
or, should that not be the malt,  the twist will be counteracted, by the quantity of 
pmgmdve force remaining after contact, with which the bdl had betn over- 
charged ; and proportionably deah-oyed. 

They) effects also u e  rotary ; but (abrtr;rctedly conrideFed) the centre of motion 
ir not confined to the external  part^ of the b d ,  u they neverally fJ1 in r u a e d o n  
upon the table, like the a l h i l f o c  ; for the ball, according to the nrtnre, manner, 
4 force of the shoke,ia often driven with a tendency to move round points beyond 
its snrface, and its mume may he assimilated to (mee Fig. 2.) that which taker place, 
before the pmgreesive be sufficiently subdued, to cod-, and form the attritive; 
or, the compass may be m reduced, u to have itr centre within the ball's surface, 
(e Fi. 4 , ) d  produce locomotion, by rn- of repubire agency .gainat the 
cloth, without much attrition or any p r o g r d v e  aid 

This h t  e t ,  a twisting stroke may exhibit very clearly ; tor a low appli- 
cation of the point will detach the ball from the able, without imparting almost 
any pmgnssive motion ; but a temporary n e p d o n  from the table, with m W l  
a share of the pmgmaive, u n  scarcely (if possible) be produced by a walking 
sboke; neither can it take place until after rellection, nor even then be sesn 
didnctly. 

Yet atriking the ball merely u heretofore directed, in order to make it twist, 
with the point of the cue unprepared or smooth, served to little p u p e  ; for 
ita absolute tendency ahrwards must be upaards, in the line a, b, from which 
r e d h e d  courwcl howwer, being c o n t i n d y  =tea upon by the power of gravity, 
it will be diverted ; and dacribe a panbola, aa a, c, according to the law of 
projectiles. 

But, should the point be rough, temporary hold b taken of the ball, and 
both, like indented machinery, m for an iruhnt locked tqpther io tLe kqd- 



tisol their mrheer.; r b l h & e e c l l r n o f t b e k n d ~ i . t 8 a l i o e d d i l a e -  
tiom, tbeeqnilibriumofitapum~datroyedbytbe &ole, in a ratio Qparsd 

thc d i m  of a a ) l l ~ d ~ t r i c  circle, in the k t  Fv. to wbich it L a t m q p t  ; and 
thc W, obedient to Ita .* irurlir, undergoing lam chmqp by add ing  rhn rub- 

bpdw on one side, and its own might and raht.oae from rbs a&, ar, th other ; 
h n m  bukwud  round itr centre, presenting the patr immsdirtely behind, in 
quick mamrion to the cue's anrface. For d l  ronnd bodka can with ~ J N  form 
be tnrned about their centre, than driven in the progmuive only ; bemare, tn t b  
fimt cue, there b no nsirtance fmm the d r ,  except what uba; from attrition in 
its rotation-the ball atill oeenpying the mme place ; and the oppodtiotl from the 
.G inertia d m ,  ia very much diminbhed; bnt locomotion h e i i  an inrspmble 
character of the aewnd, the impedimenb are more conriderable. 

T b i  rill appear in a stronger light, by extending the a n d p u  a little ihrtbsr. 
l t~nr (DOE the line a, b, and its puallclr, Fig. 5.) that part of the ball at a, w h i i  
receiva the impredon, u a m t  move in the prognrrive only, otberrire t h  by 
forcing all the reat of which the body wmisb, to pu in conjaoetion with it, u 
it mora to b, throngh equal apuxr, id q d  timea ; rbcnas, by turning mnod 
itn centre it d e a c r i i  in the periphery of the ball, an u c  of q d  extent, (m e, 
6, FI. 6.) while part within the circle, or without ita phne, rbstbv tbs 
motion be concentricnl or parallel, ia auried with an inferior degree of d&y, 
h propodon to ita d i c e  hom the u b  on which it tnnu and nuy k a- 
p& by the sector, or mixed  triangle,^, b, c, ~nrrhncted by l i aa  rdiatinghom 
the centre of the ball, to the atremitied of the uc it dcscribw ; each & h i o n  
of the intercepted portion, representing, in aritbmetid progmrion, 8 ad- 
tuent prticle. I t  b appears, by drawing the lme of b i i t i o n  c, d, and invert- 
ing the p i t i o n  of one hdf, riz. a, d, c, into c, c, b, a qudrilatard 6pre c, e, 
i ,d, b formed, the breadth of which, d, b, b e i q  qua1 to half e, b, b a mem 
proportional to the mm of its motion; but the w iwrics excited, h u it. 
motion, therefore the naiatance k but half b. Thw, by obeying the impelling 
power, in moving throngh a space corresponding with the force impnral,  .lu) 

at the same time avoiding the di5cnltiea opposed, by r i t h d r a w b  from them ; a 
conflict between Natnre and & b moat effectually prevented, while rotary motion 
mecmr b be employed M the me-. 

Or, should a ball be strnck above the middle, in a direction below the pint 
resting on thc table, M b represented (Fig. 7.) a similar d e c t  may be produced. 
Here the p q r e s i v e  motion ia impeded ; and a line drawn betran both puts oi 
eontact, a lever of the 2d kind, in the order of mechanics, viz. the point toaching 
the table, the fulcrum, h t  portion of the ball perpendicularly beyond it, the 
weight to be overcome, and at the p u t  struck, the power, which, heimg in direct 
proportion witb the dirtmce between the line of diRetiw and the fulcrum, ma- 
leqoently (if similarly applied) increases, n it b advanced toward. that pomt 
of the aemicircle to which it is perpendicular, a ; wbere, after travming an 

ue of ninety deg* it lonea its name-in other respects being atU the same ; 
and M it paneen beyond thii boundary, (mpposing the atroke made hom the op- 
@te side,) q u i r e s  that of walking. But, when a ball is struck in this manner 
to d e  it twist, M it cannot obey the impube directly, it b apt to elude the effect 
by re&etion from the table ; and besides the inconvenience from attitude, the por- 
tion of the cue before the right, is not only freclnently very small, bat to the view, 

6 It b hest formed for thir p o r p ,  by alopiog it, and uually prepred by cWkr 
u a aubatsnce t h t  doa leaat injury to the cloth. 



srill fiu&er diminirhed by its elevation ; so that the d m  must be m the srme -- 
.an anout.ia ; n d t h a  a n  the cue be applied in thir i n e l i  .ad mted diMoll,  
without mach danger of tearing the cloth : -for which m n r ,  thi 8- t 
addom nore t&n an expedient, when the w of the cue b confined by the b.ll 
being dose or  aeu to the cashion, md the e&ct cannot be produad o t h c l l ~ k  ; 
or, (if in a more opm situation,) to avoid m w  a foal ' orre, d e n  the in tv r r l  
between both belle b d ; for the horizontd dirtana, o m  which the point 
ef the me morm rffa eontact, dmeaea, M it deviates from the horitontd line ; 
tb.t ir (w Fi. 8.) if the line of impnk a, b, ahould be placed u C, 4 it rill 

borLontrlly only to c, a, a distance considerably leas. This motion, with 
uw, m y  be cleuly exhibited in of elow opemtim, by t* the 

W upon the ah, with a dry f i w r ,  or my other soft and rongh s n u  ; 
but M, in ~loying the game, it in never designed to take place, till it hits another 
W, the d i d o n  given should part&? of that n-ry for the prograaive Jlo, 
4 be a eompition of both, u the case may require. Here a h ,  it b obviom 
& point must be chalked, and that the companding parts come into sw- 
acahn  u before. I t  may be dded, when rotary motion excited by the cue, and 
the p u t  of tbe ball struck, are upon the name .side of a perpendicular line 
m b  the centre of the bJ1, it b d e d  twisting : md when on opposite o i h ,  
it m d e n o w  w.lking. 
In a view of thk laat power, or etBeet of power, which .k the revem of the 

fol.mer, rod with which it h u  been in some mersure contrasted ; in order ta b. 
more explicit, it will be mcedeq to revert to the part the b d  reeta on, from which 

-*tion of the twkting power began. In the &at arc of ninety degrees, 
tkt i from thence to the middlemf the aunicircle beforementioned, the cue 
mast be held with the but-end lorn than the point (see Fig. S.), 80 M to impel the 
bdl in a d i m h  above i b  centre, which b in thin case necesaq to make the ball 

; and being thus d y  applicable to a very s d  portion of thb arc4 in 
the ordinary way of holding it, the power here may be considend M dm- 
d m  : &, in the upper uc of the semicircle, though tbe back-hand be some- 
what r a i d  above that pi t ion,  this imp& may be given e d y ,  and with increse- 
ing effect, w tar u .boat the middle of it ; .ad might till the cue became a tan- 
gent to the Ml's surface, (the poww being u the distance between the line of 
direction and the centre of the ball,) wonld not the deflection of the arc be thm 
dmost identi6ed with the line of impube, and make it impodble to prevent 
ths point from dipping ; or though it should not dip, the s m d  part expo& 
to the invading fora, being instantly detached by turning under the atrob 
"& the & body lies intrenched below, and participates equally of the im- 
pragioa Parde ; the walk imparted, M well u the progressive motion, (witbout 
w m  the other ia of little UE,) must be verg trifling. It is better, themfore, 

to the b d  in some intermediate part of the arc, where the point will 
mt be so apt to dip, or the force so quickly evaded, and a eufliciedt of the 
m v e  may be rsceived. The iume obeervation may be made in playing 
for a twist, w h  the weight of the W l  &ta the chalk, and in the only diEer- 
8nCL 

ThL e&t like& branches into a division, collateral with that of haisring ; and 
may be produced by etr iki i  tba bd l  a h  above the middle, but in a direction 
beyoad the pad w h n  its mats, though below its centre. (sa Pig. 10.) Here, 
too, the pmgresdiva motion is impeded by the table ; neither can the ball obey 
the impthe directly, otherwise h by pwing through its nub, and it is 

6 Tbis will be fatly explained hemafter, with -mlr--to 
kr a note. 



cm the mute rcooat likely to bs dsotad by thsk mutual ebtieity, hopping 
or ricocheting frequently, as  i t  advanas ; no that the walk thus p d h  eaawt 
be rup great, though often wppored otherwise, when the ball after hitting another, 
mora with a celerity not mnch reMed.  TI&, however, rhould be m i b e d  to a 
diRmnt awe, and M the consequence of their eentrea not being oppmed in an 
horiwntd line, at the time of contact ; but let it In remarked, the centre of gravity 
lyiug above the line of direction, if the point of the cue be rongh, and the ball, 
M o r e ,  cllullrot disengyle ituelf, at the instant of reflection from the table, the 
d t  must be the contrary. The name expedient by which a foul rtroka may be 
prevented in playing for a taist, will serve here likewise. 

I t  may b, from appcenroce, be supposed, that the walking b greater than the 
twbthg power, beme the W hr more motion after hitting ; but this is a mh- 
tkr, and taka pLee from wnfoundiop it with tho= of attrition 4 m n ,  
which concur ia c u r y i y  the bail forwud ; whereae, the other power mover in op- 
paritton to tbcm,..nd umnited by any w-operating aid, till, wmbined with the 
*action of th ball played at, t h w  allied forces are overcome, and i t  rehvnr 
with the difference. Beaidea, to give &effect to eitber, in e'vsry degree ; since the cue. 
r has h shown, rhoold be cut, prepared, and relatively applied, precisely in U e  

man=, over surf- e q d  and s i m i i ,  and nometima the aame ; 
tauning tbe point nrpectivcly, because the objects are different, with every t h i i  
eLs in oommon betmen them, i t  may be wduded, that (aktracted from there 
intsrPening powenr) both an e p d  

A kterd twkt o r  robtion h, n u y  be given, by 8- the ball s&waPe, 
with the point of the cue chalked M before ; and tbongh the &t be not e&iIy 
diurroed, in p-n, it M very s e w i b l w  tbe &gle formed on -ion horn 
rhscuahh,tbecheckit d w m  fromthanee,changbgthecentxeofthiitwiator 
markm, to the point of contact ; for, rnppae  the W divided into an i n d r b b  
n m k  of horimntd pJanm, and three of those, rcprewnted by thme w n c m h i c  
drda (ies Fig. 11.) on o w  of which tbe c w e d  arrow i intended to exhibit tbia 

rot&on, given to i t  by tha me, a, b, in a direction at *ht qk with the 
&, C, d'; and 8nppoaing thb @cot equally distributed through all ita pub, in 
pro~orCion to their dLtuee from the csntm e d y ,  M hm been before ex- 
&&&; &em, &la the cbord e, f, dsraibatbeuce,g,thediametsrath,u 
dvmdq to i, d rill urim drmwada at 4 t h r o ~ h  which point, o r  with 
a *  from it, .ccordingto &,- tbebauwillberetlected. Tha 
two inMm p h e s  are praeiwly (as it may be mm) in the u r ~ s  prcdhmmt,  .nd 
.o is ererp other OM wlweof the W b compmd. 

6 A hall played in t h i  manner often mrrer to a good purpose, wbea the cannon ball 
i a  within the balk, and neitber far from the atring-line, nor near to a aide-curbion, 
&r both wbite balla hive been pocketed, or off the table ; tor, by playing back 
w i m t  the end-cushion opposite, in the urnal way, the danger of going out dtbm 
W k ,  from the application of too much force, prerenb tbe IUO of a radleiaot d w -  
to lsnd the ball m high, on it.  return from the balk-ad, M tbe player w t  Like. 
Bnt, if he ahould mike  the ball thnr, a p i w  t h t  prt of the dde c d m ,  jlrt b q d  
tbe strim#-lim, I t  will return within it, a d  occupy a p h  high en*, to a m n ~ d  
pal l a ing  h r d  in one of tbe cornor podretr ; d in mlw ritoatioala with t& 

. I t m r ~ ' s  bd l  ia cb. bdL, a mnon m y  be expected withcon6denre, if tho 
phym be .eourtomed to tho atroka The far~ber froa the cushion +yed @art, 
tbw hll is Lid on the wing-line, tbe better ; for the intaior angle will ba greater, 
*ad the stroke therefore more w8lcisnt, or l a  of it n w  to accomplih the acme 
d+--(See addi t iod  noto in Appendix.) 



onthe Coding 0 f W h  ~ 1 ~ s .  

V.-On tha C d n g  of W i w  with Ice. 
I h e  community of Cdhtta  are much indebted to tbe gentlemon who b snc- 

ceded in pmvidhg a supply of ice, which, it b understood, will continue to be 
furnished d&g the whole of the hot armon,--. luxury we have nerer before en- 
joyed in the lower p r d n a a .  At the price tixed, of eight MUM per s&~,  it wil l  be 
found to be more eamomial than saltpetre, and there can be no question M to 
its mperior Wcaey. At the he time, it in not improbable that the rpsculation 
may fail from a t  of support, through inattention to the proper mMna of using 
&ice for the m l i o ~  of wines, and owiq  to the jedoasy of the &bdrb,, who m&t 
be opposed to the general introdaction of i b  use, M depriving them of their per- 
huinitm of the ultpetre water. From the fint esaa, many people will k led to 
Imagine, th.t the pmau of cooling with ice b more erpensive, hding that it amm 
tbem a seer of ice to cool a bottle of wine, when their 66&r coola it M rell wita 
4tpet.m at half the cost Properly rmuuged, one q n v t v  of a seer of ice b quite 
mfficient to cool a bottle of Cluer much more effeudly  than any && u n  
do with saltpetre. The best mode of proceeding b, to place the bottle m a  tin 
v d ,  cased with s t ~ v a  of wood. -The tin venel Iou ld  not be Larger tharr 
w i l y  to admit the bottle, md deep w a g h  to ~ Q W  the lid to be put o n  The 
ia beiw unable to fall down between the bottle and the rides of the tin erst, rill 
lie r-i the neck, or rather the upper part of tbe boae, below the neck, .nd in 
melting will find i b  way dom the sides. But the gnat body of cold rill be kspt 
applied to the uppe.r part of the bottle, and thus the portion of the wine 6 n t  cooled 

demxnd, d a w u m a  portion rise, until tbe whole b reducal to the 
gegne of cold the ice, in melting, can cornmanicate. If to the 8 iws of ica k added 8 

hmdfrrl or tm of culinary salt, the amling effect will be very muchincreaud . 
h the smdl quantity of ice above mentioned cannot be applied all round the bob 

tie, the above method is the only cart& a s y  of securing dl the bene6t of im liq- 
f&on. If placed round the lo- pu't of the bottle, no cold would be coemuni& 
ed to the upper portion of the h e ;  and .bo, if the bottle be kid on ib side-in .n . 
ordinary &, m d  the ice p l d  over it, M roon M it begin@ to mdt, it dow down 
the sides, and tbe upper part of ths bottle will not participte in the cooling e 5 e a  - 
-idea, the luge m w  of the kden b d C I U T ~  off a grut portion of tbe cold. 

I t  must be obviom that there d d  be a p t  wmh of nutai.l if ice were em- 
ployed, like d tpehe ,  to cool the water in the &. But to t h w  who will not 
a e  the trouble of inatrueting thcir s e m t r ,  aud yet am willing to pay m y  p r i e  
fat cool wine, a method may be sllggested of allowing the &be% to cool the wine, 
rs m d ,  with dtpet re  in the common &; and when the water will dL.olve no 
more dtpetre, tke temperatun m y  In further reduced to m y  extent, &ort of the 
f m i q  point, by adding ice. 

TO cool four or five bottled of wine at once, a common horse bucket wodd an- 
Wer very well. The bottled might be placed in sand in the bucket; the sand com- 
ing up to half the height of the body of the bottle. The ice (and salt) at the rate 
.of 8 aecr to each bottle, would thm be about the upper p u t  of the bottles, the sand 
preventing it from f d h g  down. Being heavier than water, the sand wodd re- 
;.in at the bottom, even when the ice liquefied, and the melted ice would thas con- 
tin= to ~~urround the upper portion of the boukr. The bucket ahodd have a 
cover, or a eoane blanket should be thrown over it. 

To those who may not be awbre of the d e c t  of culinuy ult  in conj-n aith 
ice, it may be useful to remark, that a thermometer, pkced in melting ia, vill not 
fdl below 32 ; but if about half the quantity of d t  be mixed up d h  the ice em- 
ployed, the thermometer will sink from 84 or 85, the tempemtare of the .ir to 20 

or 25 d e g m  below the freezing point above mentioned. This f a t  k W& knom 
to the nati~er who make ice cnamr. 



PoaiJcript. 

S i n & n i t i q t h c . b o r e , I h . v e t r i e d t b c ~ t r i t h t 8 e r c r a d , ~ d t b o ~  
it b, upom the wbok, conrenht,  yet ct it rruta row of the cold, a better may, I 
thinl.bedarirtd. T o ~ l o r m . c h d t h e h e e d c e t o f t h e i a w u m r t e d , I m . d e r h  
bUowiag trial :-I pat 9 bottler of water into 2 tin mel, one of which fitted *ht 
to tbe lower part of the b o t t l e , t h e o t b a r h d a ~ . 1 1 r o n d , o f a h t W m  
inchinbreadth; t h h ~ . # e r w u ~ l e d r i t h ~ m ~ t o t b e d p u r o f t b s a c e ~ o ~  
ths bottle, .Id ow the top of the #ad w u  p l e d  a qnarter ofa leer (#lb.) of ice, 
with tm J.r& (40s.) of ..lt. Tbs ..lpc propor th  of ics lad u l t  wem 
packed romd the neck of the other bottle, which nu m e l d  in the a h t  f i t t i t ~  
are, in a h i h  mr no #ad ; the water in both mr at 80°, In h l f  an bout 
all tbe ics hd melted ; the both in #ad mr of the tempwatnre 62*, that w i k t  
d w u  55O, so that 7 O  of heat WM derived from the d. Such a aoncl& 
m ~ h t ~ h . r e b c e n p d t e d ; ~ i n r h e ~ s a r s r h e i c s d a r i n r  tbebat n e c e u q  
to w l t  it from a lugw mma of hated auttcr than in the other. I un,of opinioa, 
h, thrr r more eligible p h  u, to have a m t e  tin ar mde for each bottle, 
to 6t tbc 1 y r  part of it u nearly u pouible. Tbe ice b e i  Lben packed about tbs 
neck of the bottle, m mnfined by the tin cane, which &Id r s r h  within an inch or 
roof the cork ; b e i i  of the ume  d u w t e r  throughont. Thae rcpu.tc c u a  rhonld 
be d l  pLeed in a large tnb or bncket, in dm contact one with mother, but not 
tonching the sides of ths tnb. A cloth being then thrown over the whole, they 
may be left for W a n  Bwr, at tb. end of which time they will be found eoolsd 
dorn to 25'. 

Orthe followiq umtgement, which, howaru, I b e  nemr bird, might bn p d u -  
able even to the above. Let a circular tin p b  be mde, 6- the interior of the 
bncM a little lomly, and supported at a certain Light above the boffom, by rered 
dp.  of tin, bent ro rs to lay bold of the + of the bucket. Let a c m h h  nnmber 
of hok., of a d k i e n t  diameter, to Jlow a bottle to p m  through them, be ant in 
this tin p b .  Thae hola mtut not ha too ly le ,  or the ice will dip down be- 
tween the bottle and the edge of the tin. There dould .Lo be a & i t  q.ce 
M between the opeairy to plum the ice upon. TBe ioe bcdq dbpoced nor 
r o d  the neck of d bottle, will be gradually melted by tbe heat sktmetd 
from the bottle, .Id the water ri l l  trickle down the sida of the bo#la. I t  wil l  per- 
hapa occur to the ruder, howera, that in thh arruyement, although the melting 
of the ice prodncea itu full effect in lowering the tempet.tarr, yet that rs even Jtu 
king converted into water, it b still au&Aedy cold to aborb much hat ; the 
u ~ g e m e n t  which wnfinea it r o d  the bottle mlut be tbe preferable.. But it L 
to be conridmd, that the water mort trickle my r h l y  down the s i b  of the 
bottle, no that by the time it ruches the bottom of tle'bncket it u mont probably 
of the tcmpmturc of the bottle ; and secondly, that the tin veaacl encloning the bo#b 
must give out a good dal of heat, the which u all got rid of in the u m n p ~ s n t  
jast denmibed. 90 that I think there are good theoretical grounda for preferring thir 
m a d ;  but not haring' tried it, as I have the other, I cannot proaouna pmitiwly, 

In the trial above noticed, I had occarion dso to o h m e  how very slowly hat w u  
&orbed again by the cooled bottler of water. Being examined after a period of two 
houn, one w a  f o d  to be of the temperature 65O, the other 60° ; UJ that roP buJ 
loat ooly 5 O  of the fall etrect in that tima 



On the Bubdne Antebe. 

VI.-On ibe Bubatine Antelope. (Nobis.) By H. B. Hodgson, Esq. 

The Tkir of the Nipalcm. Hlbitat NepU. 

Spceii Chwaerer.-Black and tan maned Antelope, (fonr tea8 in the hale,) 
with bor t ,  conical, recmed,  grooved, and annulated, horns. 

This remarkable species is entirely devoid of the eharaeteristic elegana of the 
p n u s  to which it belongs. I t  is a large, coarse, h m ~ ,  animal, with bristly, thin 
& hair, not unlike that of the budhlo ; and, as the female L distinguished by the 
dngalar (and, as far aa I know I ,  unheard of) circumt.na,  of having four teats, 
I p r o p  to nune it the Bubaline Antelope. The body is short and thick, with deep 
&st : the neck, abort and atraight : the head, c o a m  and spiritless; though not 
remarkably large : the eye, poor : the limbs, (for an antelope,) thick and l o r t  : 
.nd the h&b, short and compact. The general form, proportions, and attitudes, 
the atyle and character of the e m ,  the hoofs, the hair, and, more especially, of 
the testicles and mane, belong r a t h a  to the goat than to the deer kind. 

So, liewine, do the mannera of the animal ; which dispose i t  to solitude, and to 
mountainona situations. I t  is seldom found in herds, however small; and the 
gram m a l a  usually live entirely alone, except during the breeding season. Of all 
the deer or  antelope genera of these hills, it  is the most common. I t  tenants the 

region, equidistant from the snows on one hand, and the plains of India on  
the other ; and though i t  -be found every where within that central space, between 
the Sutlege, west, and the Teenta, east, it  is more frequent in the eastern than in 
the western half of the tract so defined, or, in Nepd proper. The female is scarce- 
ly dintinguishable from the male, by her somewhat inferior size, a m d e r  horns, and 
mther paler colours, being in every other respect, pkciaely like him. 

The mature male measurea h m  the tip of the nose to the end of the hil h l l  J 

five feet, and standa upwards of three feet at  the shoulder. In his ordinary quiescent 
attitude, aU the four legs are perfectly upright ; the back, horizouhl;- tbe neck, 
slightly raised and straight ; and in him we look in vain for the gracefully bowed 
neck of the antelope and deer, or, the taper stooping hind limbs with which t h q  
Beem eper ready to bound from the earth, and npon which they ~ a r c e l y  appear to 
tread at  all ; yet the influential characters of this animal a n  decidedly those of the 
antelope, as  will be made apparent in the sequeL 

The horna, in the f i l ly  grown male, are annulated more tban two-thirds of their 
whole length from the base ; a d ,  in such males, the terminal one-third is perfectly 
smooth and polished. The rinp are closely set, equally prominent all round, and 
blunt-edged ; and their continuity is broken by a numeroua series of i d  Ion- 
gitudinal grooves, running from the base upwards, as far as the annulatiom which 
they cut, and even higher. In young animals the gmoviug extends nearly to the 
t i p  of the horns, whereas the annulation is c o n h e d  nearly to their b w a .  
core of the horns reaches almost to their extremities. 

The basal interval of the horns is from three-fourths of an inch to five-eighth: 
the divergenq a t  the tips, tmy incomiderable : the arcustion backwards, uniform 
m d  well defined. The horns are quite round, short,-as short a l m m  as -, 
and .cute. 

1 I believe the Deer ;nd Antelopea reaemble the gonu and sheep in having 
only two t a b :  but I have little p e m m l  experience of the matter, and no good book 
to refer to. If my supposition be correct, the p m n t  rpeeics will  form an interatiog 
link between the dwr and o r  kinb. 



Tbe cur u e m y  and an* erect, no8 mnch o p e d ;  tbe  id&^ nell 
l i ~ d  with low wft hair ; the t i p  lrtber rhup, .ad not tufted. 
Tb, had t (u already noted) not inelegantly k%e, though coure d erp- 
dwb. 5 the t.pering considerable, and unifonn to the muzzle: the eye (for an 
mtelope) poor and mean ; the suborbital rhous,  quite round, ~ m d ,  distinct, and 
& ; the tam, goat-me, large and p h t ,  rad hairy ; the hoob, rho* h, 
& thick; the teeth, void of cb-ten ; the hair, couae, brutly, atr*ht, 
.porely wt  0% and claely applied to the skin ; the entire neck, and hrlf the .hod& 

with a mi-erect, straight m-, composed of bristles, rather l o w  and 
mta than thae corering the rest of the body, in character p a t  or rr*ber +- 
&; w nune on tbe pectoral surf.ce of the oceL ; nor any u m b h a  of om 
&e chin; the tail, rhort, MITOW, and deer-like. With regard to mloarq them 
L, in thin rpecie~, mme little variation, independent of that c . w d  by wr 

Igs : 
k t  the following may be d i e d  on a8 an adequate daeription of the m* 
htbbrapcet. 

 be whole nrpcrbr parto of the animal, and the neek, below, M -11 u h, 
am pwe bkck,-the hfcrd p.rtr black, W y  mixed with euthy b r o n  red ; the 

C & ~ U  perding greatly over the fonner on the l imb  above the : the 
y- pt~., insider of the limb, and eatin kga below the knees, M well the 
G&. of the ars, and the mnzzle, dirty white. The outaiden of the he MU, 
lae & mt of the muperior surface, but dotted r i b  the brown-red of & n ~  : 
& p a i o ~ h ~ i c  region, n w l y  naked, and of an earthy nd, mixed with BnJ 
4 rim-, the same : irides, brown-md : b r n r  and hook, black : l d e d  
r L i n o f t b e ~ ~ - =  

t h  female, the black of the s ~ p r i o r  put6 k full than in the male, 
,&a mixed with grey. In her, too, and in the young mde, tbs p . ~  .bow 
h b e d  M white, u e  sprinkled often with the nd prevailing on the pa* n u t  to 
w; and, h t l y ,  the belly in not immaculate white, but h~ a bkck uprink-. 
The Nipal- d this a i m d  the Tar : rad the chaBe of it is a f .r~arite diremion, 
with the Gooroong hibca especidy, who a s d l y  kill it with poisoned m w s .  It 
b speedy, M might be i lfvred from what has been rdd of i b  make. I b  &rh 

my and had. But then is plenty of it, and t h e  mountain-, r h o  
to look to the qmtity, more than the quality, of such flesh, M a Hind00 00- 

-t&emslicit food for t h ,  prize the Th& very highly, and hunt him r e v  

wly. The folloring uc the die and dimenrions of a b e  mahue male :- 
feet. in. 

w t h  of the body, h m  the rctting on of horn, to root of tail, 4 18 
Lmgb of the head, 0 114 
Lcngh of tail, (flesh only,) 0 % 
Ditto ditto, to end of hair, 0 6 
Height of animal, shoulder, 3 1 
Depth of c M ,  1 3 4  
Eleight of fore leg. to line of chest, 1 94 
U t m w  girth of the h d ,  1 9  
Ditto dim, of tbe body. 3 2 
Length of en-, 0 74 
Ditto of horns, (in atmight line,) 0 8 
B d  diameter of ditto, 0 19 
B w l  intmd of ditto, 0 0) 



l05 Report on the Espekdd Boring for *ah water. [APRIL, 

W*ort en tha + m a d &  Boriq fbt B h h  Wcrkt in Fort 
William. 

[Read before the Physicd Class Asiatic Society.] 
Dming the rainy sesaoa of 1830, M e a n .  ROM and Kyd, snd DT. Strong, the 

gentlemen entrusted with the Erperimentd Boring, were obliged to confine their 
operatiom, to the preliminary measurea of sinking a well, constrncted of earthen 
rings, on the native plan, to the depth of 30 feet below the surface of the ground. 
The earth at  thu depth was of m sandy a nature, that the workmen could not be 
induad to carry the n l u f t  lower ; and it ru deemed advisable to prepare a quantity 
of sheet iron tube, to be forced down into the perforation, when continued thence 
by the auger, should the nand be found to fall in, and impede its p m g r e ~  down- 
w h ,  according to the Report r e d  at the meeting of the 19th August, 1830. A 

of 250 Rupnr was expended upon the construction of the well, and the 55 feet 
of tx~beu, and the erection of a convenient shge over the well, fitted with a 23 fe& 
ship's pump, which ru obligingly lent by Mr. Kyd, for thepurpome of keeping the 
upper shaft free from water. 

At that meeting we wen appointed a sub-committee to inspect the worka, and 
re were utis6ed that they could not be nndw b e t b  management. 

At the mcatin~ of the 27th October, specimens wen prodnad of the d 
s t r ~ t a  of clays, to the depth of 109 feet, which rgreed in every respect with the Re- 
port of the former experiments, under Colonel Gustin. Mr. Kyd had fitted up a 
widas, with tackle and p d e p ,  which wen  found highly c o n d e n t  for raising 
the rocb perpendicululy. 

At the Meeting of the 15th January, it was report& that rm additional depth of 
87 k t  had been at-, making the whole shaft 146 feet, beiq a fen feet deeper 
than had hitherto been reached in the former experiments. At this depth, the born 
was in yellow sand, under the thick beds of adhesive clay ; and, consequently , i none 
of these situations whence a spring might be looked for, &&ring in qu&ty fiMp 

the brackiah watem, of the upper or 30 feet nand : an, however, then prored to be 
no head or hydmtatic pmamre, such w could raise the ra ter  of the lower st- 
to the surface, and as the oozing ahove kept the && constantly full, it was im- 
poslible to ascertain whether any difference of quality exinred, without sinking 
;ubes ; a measure p o r t p o d  as long as it was porrible b reach to still l o w  st& 
with the bare auger. 

The instrument unfortunately broke at  .t period of the work, md a&r mmc 
imffectual attempb to extract the fmg&ts, it was loand n- b fonx it on 
one side into the sand. 

During the delay thus a d ,  much w d y  earth sunk into the shaft, so that each 
of the task-work was but a repetition of the p d i g  day's labour. 

By pelseverance, howeva, t h e  difficulb have been overcome, and the anger 
d n  lodged in a light clay, under the yellow sand, at  152 feet from the surfaa; 8 

specimen of this clay is now presented to the Mwum.  
~ l though  the falling in of the earth still continues to counterb.lncenurly all the 

exertion8 of the workmen, the superintendent in c- (m man wed to such ope- 
rations in Europe) feels more confident of success than ever ; that is to MY, he is in 
b o p  of carrying the ah& to a still greater depth, until the p m m t  stratum of clay 
shall be perforated, when another chance of an overtlowing spring rill be &ode& 

Mean time, the whole of the fund of Rupees 1000, put at  the dispoul of the Phy- 
s i d  Clasq bas been expended; and it d l  be necesury to obtain a further grant, if 
it be deemed a d v h b k  to pmaemte the undertaking. 



We.brt.fnfrom&riag.nyew)eeclua oatLe.Itimde~aecr o f t h m -  
mcnt, rirree coqeetrue-must be out of plrc,  when we hire the meuu of rubmit- 
tiog tbe point to actual trL1; w h n  tberc us thick r tmh  of c l ap  ruperpmd on 
sand, .ad this again upon otber  clay^ or roctr of a coorktent mhm, md h.* u 
inclination from land of a higher hvel, it cannot be dnmsd impadble, that the in- 
6 l t r s h ~  of rain water from tbe up pule^ h d d  extend under the d u d  c l ap  
dBmgl,routobefidlyrt.ebedbycwurgsr. T b a q d o n t h e n r e u n r t o b e ,  
whther the expenrc likely to be ineamd dl prore omtd proportion to the objd 
rolyht ? It n an opinion, that u Ion8 u m y  progmr downwudn ern be mule by 
tk nub, tbe work rhollld, on m account, be given up ; mery foot @ed, ir, at  m y  
rate, a valubk rogPkirion to our knowledge of tbe stmtkxrioa d tha Calcutta d- 
Iuvium, and that done would be rutscient wunnt  for oar continuum until the m- 
dtia e r e o ~ t m d  dull kcow imurmountable ; or until we m y  at lurgth be u, 

htn& r to obtsin tbe mccar nntkiptal, up011 tb commmeunmt of #he m- 
-. 

(sillreal 
J.  w. POREES, 
J. KYD, of the Phpri- 

JAMES PRINSEP, 
ul ckra 

VII1.- Proccediwr of Societier. 
I.-~IATIC SOCIE~. 

Phpricll C l u .  
Wcdrudy eoenimg, tk 2Qd dfl.  

The Hwonble Sir Ed& R a, Praidmt, in tha h c r .  
1. Spa&ms of the Cod from G e d h  on the Nee-, or Kumd- Em, 

praented in tbe nrme d' Mr. Assicrt.nt S u p n  D. Richadson, M- 
-meat, with hu obarP.. t io~ hereon ; the cad w u  met with in the roR 

dhtrict, on the boundvg of the Manipur territory-& rirer .nd v.llia 
&and with detached m- ; the cad frequently d m  tha form of the 
rbea& it ru derived. Tbs Bt~aunr report it to be d m  am a fael, without ths 
jd dmod to kap it ignited. 

2 Specimenr of the P o d  Boner b r m d  in tbe dghboarfiood of h m e ,  in 
Am, were presented by Mr. Cdder, accompanied with a notice on the subject of 
them, by Dr. Pdco~~??'. 

3. A larga quus brick w u  hmwitted by G. Swimton, f i q .  on the p u t  of 
Cqt$in I h v i b .  I t  w u  dug Up at in h a m ,  and is ruppaed to indicate 
the ah-, at an early puiod, of 80me fortreu on that rpot, which tradition 
&ba to Man S h h .  

4. A d fragment of clay d t o n e ,  brooght np by the borer in tbe Port, 
from the depth of one hnndnd and rixty feet, and praented by Mearm Rosr .nd 
Strong, excited comiderabk intercat, r it seemed to indicate rh.t tbe rock hd 
been 6nally reached. 

5. A paper wan d, on the &tamhation of the Azimuth in Trigonometrieal 
&mep, by Caprain Eppat. 
Thir embrwzs two objccts of practical importance in Survep, whem 

. ~ ~ w a q  in the bearing of a atation nktirely to the meridian ir reqnirite. 
e bcariog i uually found by observation of the Azitnuth of a circumpolar rm, r 

.t ih greateat elongation from the pole, to the east or rest. The calculation of 
, &is Azimuth depndr upon three element. : the latitude of the place; the North 

of observation. Supporing the 6mt or 
reemdelemamtobe a t  tk time of making the calcuhtionr, 

E. dedpcer diffefential form& for the 

1 Thir ppar win appear in 0.r nmt nambw ; the prticulom are, tbrrsfore, 4t.d. 



inbodnction of the earreaponding eornetiona requisite in the Azimuth fomd, w, 
aa to avoid the necessity of going through the whole operation again. 

The differential formule for changes in N. P. D. further enables the o h a  
to compute a set of observations for many nights in succession, by merely fin* 
the daily variations in the other parts co uent thereto. 

I t  has always been a desideratum to e x 3  the observation of Azimuths to nome 
timebefore or after the exact period of the maximum elongation, withom resorting 
to the laborious formula of Spherical Trigonometry to work out the resulb. The 
oecond part of Captain E.'s paper providea a rigorous formula, also di f femm,  
for this object ; and it points out how the process may be simpli6ed in p d e ,  
without diminishing in an appreciable degree its practical accuracy. An .n 
arample of its application, he deduced that the polar star may be conaidered 
stationary in Azimuth for the space of four minutes and seven seconds; and th.t 
for half an hour prior and subsequent to the maximum elongation, the variation in 
Azimuth is only one minute of space in lat. 24'. 

Tables for all these minute corrections may be computed with facility from the 
formula given. 

6. Read. also rome obaervationa made in a journey from Calcutta to O w  
poor, by the Reverend R. Everesty. 

2.-MEDICAL AND PHYSICAL SOCIETY. 
At tbe Meeting held on the 3d April, Mmrs .  Key, Gedded, Keir, and Jacob, 

werc elected Members, and Mr. Hitchcock, of Leicenter, a Corresponding Member 
of the Society. The following wmmunicationa were then laid befon the 
Society :-An account of Lithotomy on Natives, with Calculi removed by open- 
tion, by Mr. Burnard. A caw of diaease of the hand requiring amputation, with 
a model and preparation, hy Mr. Puller. A cane of tumor of the Orbit suc- 
fully removed by operation, by Mr. Egertcln. A ease of Pancreatic Sarcoma of the 
Orbit, by Mr. Is ining.  A case of oweons tumor of the lower jaw, surressfolly 
excised, with a drawing of the same, by Mr. Brett. Seven cases of Lithotomy on 
Natives, with specimens of the C a l d i ,  by Mr. Brett, of Shajehanpore. A urss 
of Lithotomy on an European, with analysis of Calculi removed from Nativw 
by operation, by Mr. Twining. Part lst, of an fi~q m r l  txmmou f W e ~ 8 .  of 
B al, by Mr. Hutchinson. A letter from the Secretary of the Rio de Janemm ~zcal Society, stating the formation of the same in 1829,-having for ita ob 
the improvement of M e d i d  Science generally ; and enclaing a wpy of the $ 
plat ions of the Society, and earnestl requesting the establishment of an amicable 
communication and co-operation wit1 the Calcutta Medical and Physical Society, 
on Medical and Scientific subjects. A printed account of the Siamese Twins, 
prawnted b Mr. Strong. Dr. J. G. V0e.8 The& De rimimtione hu-; pre- 
rented by Lr.  Keir. Several objeets of Natural History from Pinang, w e n  
presented by Mr. Waddell. The case of Ahscesa of the Liver, formerly laid befon 
the Society, and Mr. Hitchcock's account of Cholera, were then rad and diwwaed 
by the meeting. 

The ease of Hepatitis waa that of an European admitted into Hospitd on the 
14th August Inat, with the usual symptoms of acute inflammation of the liver. 
About the end of September, the symptoms indicated the formation of an Abecesa- 
and in the course of the early part of the ensuing month, this was placed beyond a 
doubt. At length, on the 30th of October, the case terminated fatally. The man, 
a t  the commencement, had declined being bled to the extent prescribed by h u  
medical attendant. On inspection, after death, it was found that an eaormoua 
abscess had formed in the right lobe of the liver, part of the contents of which 
had escaped into the chest. 

Mr. Hitchcock's paper on Cholera, comprises a general aewunt of thi 
N. of the disease, in its epidemic form, u it  appeared on b o d  the%it'Bbhk' 
Company's Ship AbrrrromWe Robiruon, in the month of Atlgnst, 1828. On the 
morning of the 10th of August, the ship railed from Bombay, and although them 
were not more than twenty on the sick list, yet, by far the greater part of the 
ship's company had been reduced b illness during the detention of the vessel in 
port. The weather was squally anBwet, as in n s d  in the 6. W. monsoon, and 
the ship's dmtination being for China, her conise waa continued in a direction 
along t h ~  Malabar Coast, at a parallel distana of about thirty mila. The \loth, 
11th. and 12tb, p.ssed without anv addition to the sick 1~-y On the morning 

' Tbim p p e r  will appear in our uext ; the n b h c t  of it u, tbenforo, omitted. 
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of the 13th, howmr,  four cares of Cholaa manifested themsslvm, and the nature 
of & being but little sarpected, was not noticed by the unfortunate indivi- 
d d  until the atage of collapse had intervened. From the 13th to the 18th of 
Augurt, the d inem continued to prevail on board the ship. The symptoms need 
m t  be dwelt on here, as  they were thoee that nsudl are in thin dineme. The 
-ent consisted of the exhibition of hot hrandry and water, with laudanum, 
v e d n ,  y d  the exhibition of scruple doses of Calomel, &c. &c. In the state 
of cob-  s~napisms and blisters were applied to different pans of the body. 
The w u m  bath, with flannelq was also ipplied, when deemed necessary. Neither 
on the use of the warm bath, nor of venesection, d m  Mr. Hitcbcock give a very 
favourable opinion. The former seemed to increase the spaamodic affection, with a 
mse of suffocation ; and in no one single urse was the heart's action quickened or  
invigorated by the latter. 

With reference to the primary cause we have, observes Mr. Hitchcock, th& of 
the most im rtant parb of the body labouring under a loan of vital and nervous 

w-the o p p d  by iome invisible, unknown operation, and sinking 
c n e s t h  a load of dark carbonaceous blood-manifested by a labouring pulse, 
by a deficiency of animal heat, and by the colour of the blood transmitted. The 
brain, chemically as well as mechanically, suffering; in p u t  from an important 
interruption to the change and transmission of the blood through the lunga, as 
well as from some serious imprenuion made upon the organ itself, by the morbific 
agent; which effects yere most fully evinced by dilated pupil, giddiness, and 
stnpor. And lastly, the lunga themuelven appeared primarily affected, u was seen 
in the impediment offered to the free circulation of the air, occasioning a short and 
hurried reapiration, a purple coloured lip, and, from the appearance of the Mood 
itself, marking an im rfect deearbonisation. 

All these changes, gee conceives, are produced h some extraordinary ehrurge in 
the principled of the surrounding atmaphere ; or  wlat is perhap equally probable, 
from m mhalation of some kind of malignant mriform particles which have their 
rise in a c h i c a l  or electrical change m one port or other of the name. " I am 
aware," Mr. Hitchcock proc&, "that this opinion mast be subjected to objec- 
tions, because it is not demonstrated, and because it may be nrged ;-why then 
should not d l  who breathe the same atmosphere, and m closely in contact with 
ach other, universally suffer from the same ? To this, I would reply, that it is jnrt 
as probable, that the specific agent now alluded to, may be formed, o r  be u sud- 
denly disengaged, aa the electric spark that shoots from i b  original sooree to the 
newest object of attraction ;--or like miasmata producing ague, it may require a 
certain atate of the system for a developemeut of ita mdignant effects. The latter 
of the two, I am inclined to think the most probable, although unable to trace, in 
the pksent instance, any signs of a p r e d i s p i n ~  cause 
" If the effective cause or  caubes, cannot be accounted for m this o r  a similnr way, 

how much less may be credited the opinion of those r h o  have saspected its pre- 
sence in vapours arising from stagnant wsten ;-from rice, in a state of d e c o m p  
sition, as well aa other vegetable mattera ; -or have accounted for it in the rud- 
den change of temperature, o r  even traced it to errors in diet ; when r e ,  who have 
M e r e d  almost beyond precedent, were far removed from the eteuvia of either of 

some forms of fever, where the same agent is p d u c i o g  in one a continued, and in 
another, an intermittent type, sccording (aa is supposed) to the predisposition of 
the subject, or a rxmcentration of morbific influence ; so also it may be in epidemic 
cholera, and I doubt not ia." In a word, Mr. Hitchcock is inclined to think that 
cholera, as it bas been called, u a specific disease, and as such, is nowine liable to 
be produced by m y  common cause whatever ; and that its action is general upon 
d l ,  and occurs alike under all circumstances, and in every situation ;-no predisposing 
murc klng at  preaent wignable. The total number of deaths from cholera, on 
b o d  the dbercr& Miwon, w u  24-and of recoveries l k r m k i n g  in all 
38 mea. 

a The maximum distance to which Ynlaritt can travel, h u  not yet been determined. 
It  ha^ been proved, that it can produce itr morbid effectr at a dutn~tceof three, and 
oren of firs mila. Dr. HaeCulloeb m even of o inion, that the yoiron n~u be wafted 
f- the .)om of IWlnnd to t h  uf Scotland t k  6.u ~ i n d . ~ E ~ .  d o r .  Gu. 





G L E A N I N G S  

S C I E N C E .  

1.-Gwlogical Obrm~aQioM d om a Jowmy  fnnn Calcutta to 
Gh*, by tha Rev. R. Everest. 

[Read before the Phy- Clew himtic Society, 20th April.] 

Not fir beyond the 6ftieth milestone, on the road from Calcutta to Be-, 
begin to obaerve that we am @ d y  leaving the alluvial plain of Bengal. The 
mil m u d  us b'turned more or les to a red clay, m d  our road tier through a 
*h nand, rwh as would be d o n e d  by &integrated p i t e ,  corn@ of 
e m  of felrpar md quutz,'witb mme mica, .nd a few rare black grains, some of 
which look like fmgmenta of hornblende. 
A little before complctin~ the 73rd mile, I olmrved a gravel intermingled with 

the red day, which resembled the gravel we aftemme in W t i c  or voleaoic coun- 
tries, .ad which in there wmpoaed of srdl &d&, hagmentr of augite, &c covered 
by; coating of burnt clay. In our present the grains are globular, or nearly 
m, h.om the size of a pea to that of a hazel nut, and when broken, show a f- 
of an iron black or red colour, and are fnll of rmall cavitim ; but they are earthp 
.nd soft, yielding w i l y  to the knife. 

~hese appeamcea continue sa we advance, and we besides we aagulnr fragmenu 
of a COB= aandstone' lying about ; meh a might, by clisitegration, form 
the reddish sand abqve mentioned. 

With these changes in the mil, 'a chaage in the level ha .Iso U e a  place, but 
the r k  i m harely perceptible, that we trad on it a long while without Wn8 
made aware of oar situation, by the existence of lower land before ua 

And u we find o d v e s  Pmoog a succemmn of very gentle undUktiom, we p m  
mar the bedn of streams which no longer deposit mnd, but fine sand and gravel. 
Every traa of the alluvial flat b dianppeared ; over such a country, and, upon 
the whole gradually &ig, we reach Banchreb. Hem the rurface prcscntr ru 
4 t h  the w e  appearance, but a well, fortunately, gave me a sight of the rock he- 
aer*b. Below two or Lhree feet of gr8nitic and ,  wan a well defined straight slaty 
godu, dipping rather to the westward of the north. It very frimble, owing to the 
decompcmitionof the mi-, for .bout 10 feet down, and then suddenly becomes sotid. 
I h d  no memu of knowing whether t h i  dip u u n i v e d  or  no in the country 
~ 1 1 1 l d ;  for, except wme luge water-worn blochr, seattered about, the rock 
jr dy my where to be ewn. Once or twice I met with it exposed in a 
4 watercoume, but much &tarbed by vdm of large grained quartz and felapar, ( w h k h t n W i t .  W i ~ ~ c w ~ o i l . n ~ ~ ~ d ~ p d r e ~ f a n  



Jluded to ; and we h d  bloclrr of a reddish brown looking atone here and 
t h e ,  from which they have evidently been derived. These pieces have, I believe, 
been c d e d  clay ironstone; a m i n e d  qaite dilleretit from the clay ironstone which 
is found in the Englirh coal districts: I t  h about the q, gr. of 2.8. and seems to 
have been produced by the decomposition of granite, with. perhaps, some magnetic 
iron. The slaggy appearam? u ocusioned by ita numerotm irreguLsr hollows mam- 
mellated inaide, and indeed some specimela d e w  much of. s tah t i t i c  form. Many 
g+nm of quartz u e  imbedded in it, .nd the quartz g r a d  of the granitic soil often 
hu .n iron black or  red d n g ,  which shows it to have bad a similar origin. 
l b a e  who remember the deeompoaing state of granite in tbe neighbourhood of trap 
rocks will not be at  a l m  to secount for this; to-those whodo not, I will refer to Dr. 
&bmg'r work on v o ~ o e ,  w k  be states, that in granitic couutriea which 
an, or  have been subject to eruptions, the febpar and mica of the rock is in a rapid 
state of decompition, owing to the carbonic acid gas, which is every whcre f3rced 
throogh fimurer in the rock. T h u  L called by the French, the " maladie du granit," 
. ~ l d  we sea that our granite here has, some time or  other, k troubled with a 
"rnlladic," and a wide spreadingone too, so that we may reasonably infer that it ham 
Nftered from the anme cause. The iron-stone itself, from ita mammelhted and im- 
perfect stalactitic form, seem to have been d leaat wmitluid ; and from i ts  

and earthiness, can only have been a deposit from water. So that if we 
conceive a spring to have issued from the rock, bringing with it this iron clay M a 
=diment, which&adually agglutinated together, and hardened, we might expect to 

* 
b d  such appearances 88 we now see. I two or  three timed came to placed where 
thir iron-stone neema to have cut through the granitic rock aa a vein ; at least i t  
formed a reddish st& or  band on the surface, for some distance through the 
whitish grey debris of the g n e k  ; but there were no meam of ascertaining its con- 
nection with the solid rock. About four mil- to the south of Banchreh, a path- 
way, in the jungle, crosses a considerable  ma^ of it, for near a quarter of a mile 
Loose blocks of it cover the surface, and in some spots we stand ankle-deq~ in the 
globdar gravel ; but beneath the m t a  of the grass and bushes; it is solid fur .r 
could bedetermined. A pathway which ran parallel with the Pwt, at  the distance of 
4 or 500 yards, gave another sight of it, but the soil and thick vegetation, prevented 
my tracing it further. We cannot, therefore, know wherher it continues ac- th. 
country aa a dyke, o r  is merely here in the msss. 

These b another substance which confirms our conjecture respectin8 tbe origin ' 
of this iron-stone. And that b the 'I  Kankar" or  limestone, of which pi- 
every where rcattered through the soil. These pieces crre usually,from the biignesa 
of a &nut to three or four times that size ; but they are not such pieces .s would 
have come from the breaking up of a solid bed of carbonate of lim;; they are fuU 
of irregular hollows, which are sometimes faintly mammellated inside. They a m  
covered with a whitish or  yellowish white powder, 6 u t  the fresh fracture L of a 
brownish grey colour, and the atone compact, aria somewhat harder than common 
chalk. The newly exposed cavities inside are lined with minute cryntals. The irre- 
gular almost dendritic form of t h e e  pieces, and the hollows, which abound in 
them, lend us to beliwe that they have been deposited round otheraubstancea, either 
in a vein of the rock or at the surface. 

Those familiar with the productions of what @called a "petrifying spring," or, in 
stricter language, an encrusting or  c ~ ~ l c a m u s  spring, will hardly hesitate to believe 
that they am~frsgments of such incrustatioab They too conkrin grains of quarts, 
and in these, aa aLso in the iron-stone,mme minutesilvery specks are to be obserrred, 
which look like mica. 



If we recollect that  bed^ of the red clay, which hare bsm called Uerite, aad I 
beliere pi- of the accompanying iron-atone, form, M it wen, a Fringe to m t  pirt 
of the Bay of Bengal,covering the edge of the granite of ei thv!rranla,  and lying 
betreen it  and the sen, we may have some idea of the uuca which h v e  formerly 
ken in operation, from the dectr we now see. Of which a u r a  the many hot 
q r i n g  in different p a N  of the country, are prohably the only remairu at  p-f 
At Penmg, the only other place in which I have yet wen the granite of Indii tbe cr- 
tent to which decamponition has tuken place ir utonishiq.  A u v e g s  hu been 
cited u a remarkable instance of granitic d e m m p i t i o n  ; but in tbe former place 
I bare seen it more remarkable .ad extensive than I recollect to hn done in the 
latter. 

Prom Baocbnh we go in a dinetion about N. N. W. for 32 mika to Rmip& 
on the bank of the Dunhb,  where the Coal qits ue situated. We ue on s gradual 
descent the whole of the way; though the further we leave Banchnh behind, the 
more lwei doea the coontry before M become till we a t  laat appear to hrs returned 
to the Bat plains of Bengal. Before reaching R.l l i j ,  C l u t ~  hill, a rounded gra- 
nite looking muss, that we see at B a n c M  to the N. W. beus to the e u t  of moth 
from as, and from this a mu-ion of poinb and ridges appear to reach to the 
north of the went, to the h e n  of which the low country extmda, m that we ue 
partly mcircled by them. We ~s the rock appearing through the mil rhortly 
after l a r i n g  B a n c k h ,  a h e  grained daty p e l s ,  though for no great extent ; but 
for w e r d  milen before reaching the DunM.; all ia hidden from ak 

On the southern hank of the Dun- which ia very little bebr the 1 4  of the 
plainswe find beds of a brownish, crumbling undrtone, uxl a miuceoasdule, -1, 
borizonhl ; bat having crossed to the oppoaite ride, r e  mcmda t o l d l y  r e p  rbpq 
to the height of from 150 to 200 feet, or- atm!a of the u m e  cntmbling -; 
'dip irrepdar, generally from west to S. west. There h u  been a rmall eruption om 
the side of the hill, probably occasioned by the spontaneonr comburtion of 
4 mtrrta heoath. 

Blocka of a porous lava, with piecea of hard slate imbedded in them, of remi- 
ritrided slate sticking together, of burnt shale, red and white, and -ria, ue mingled. 
in a m.se not less thao 130 yardn across, and in Iume places from 12 to 14 feet thick. 
Th whole, or nearly w, a p p n  to have burst forth in a line of rants nnder the 
c m t  of the hill, and to have pushed obliquely down a hollow in the dope, till i t  
reached the Bat ground, through which a rtrerunlet (the H u h )  runa neu  i~ 
junction with the Damirda. 

Prom the upper to the lower extremity of thir l o q  heap of 16, ia about a gau- 
ter of a mile, and we we from the waterworn cbannels that intcnect it, that i t  L 
much lesa than it once was. Sometime ago in the main bed of cod 75 ft. helow 
the surface, the workmen had ruched to within 30 yards of the western end of 
what I have described q a line of renb, when a quantity af what they d e d  &J 

burst in upon them, and nearly filled the gallery in which they were., ard which 
h.s been abandoned in consequence. Cinders they are not, but m e d y  burnt &ale, 
such u would be produced by heating ahale in tbe open air. 

' 

About 10 y d s  to the went of thin spot the mtrrta had rhifted, w, that iwtsd of 
ri&g obliquely to the m u s  of heated coarse mbbkh, they rbe directly *t i t  ; 
but u t h a c  a h i b  ue not uncommon in the ~tn!a, we a n n o t  draw my catdn 
inference from them. 

The bed of cod rt present worked ia 8 or 10 feet thick, md is probably the 
main bed in th formation ; for they have ruak to wme depth beneath it, but thr 



corl manu knms thinner r they dacsndcd. The lamima of the cozl rhow 
between them an appearmce of woody fibre, which I do not think is uncommoa 
Ihs cod ieelf is in qpeuance much lika the Stgordshire 4, and barns in the 
ume  manner, laving a white uh. The reget.ble muah in the ohale are of the 
u m e k i n d u  b i n  EngLml, i n m h r u t b e y m a y b e r a n k e d n d e r t h e ~  
namen of ed.mitea d e q W 8  one or two of them are not unfuniliu to me; 
but for further infornution on this hud, I beg to refer to Dr. Falconer, who har 
f;&n p o d  enough to gire his attention to them, d whose detailed account of 
them may shortly be expected. I b e  mreIy to obreroe, that the impnssion, of 
d i c h  muthted specimens have before bem ~ n t  down, and about the nature of 
a w y  conjcctnns were rahed, appears to have been a reed. But I nwer 
mlleer to ham reen any similvto it, and it h peculiarly abmdmt, and may be 
a i d  to be ehoRctehtioof thin formation. 
The -&tone seam which' dta&te with thoee of shae and c d ,  cm more 

than I recollect them in England ; yellowish, and coraed with ochry 
stains. Two specimens which I have esamhd,  one from the surface, the otber 
from .bout 20 feet helow, and which waa reckoned an nmarlubly diacult to work, 
botb dapesce rtrongly with muriatic acid They are, hcurever, principally 
compmed of fine granitic sand ; and probably the carbonate of lime has only acted 
.II cement to them. We have no mesnr at pment of aacmtaining the thicknau 
of t h e  calcareoor joints; but the specimen from the other bank of the DK- 
m a  in not ulcueous.' Witb the randatone nlternotes a rnicarrogs shale, of a 
light ochry yellow colour, ly well M the +rk blue and blacLish varieties. 

No dykea have yet ban observed to eat the coal strata; and though Mr. J- 
in his paper on them, speak8 of some trap or greenstone layers, I was not fortunate 
enough to diseover any such. But about 12 miles off appear thne cones, add by 
the natives the Pachete hilb, which, from their shape, m u t  be trap ; and it is not 
imposnible h t  dykes may berafrrr be trsccd from them, into the @.cent 
cormtry. A comidemble hot spring ir rsid to rime near them, and two othrs  
rimed in the neighboarhood of Wpj, one 27 milti to the west, in the bed of 
the Damiida, and one about the same distance to the north, beyond the Adji rim. 

Of the extent of this formation little in known. To the esstward d no,-&- 
eastward, its limib have not ban traced. To the north we are not wit- &- 
dance that it reacher, at  least, to the bank~ of the Adji : for a quarry of s~ndstonc 
m worked there, and the rtone used in large slabs, for &ing. We know th.t to 
,the muth-east it doea not extend to Banchreh; but 25 mil- to the muth of thh 
latter place, at Aminagar, a stone h worked similar to that on the Adji. To fie 
nest, a coal pit is worked 20 milea dietant, on the bank of the Damhd., but the 

are said to be cut off by primitive rocb not much beyond thh. 
I had no mesns of .scerhining the nature of the rock till I got near Amch.tar, 

about 50 milea f a r d ~ ~  on, when it appeard to be the Mme tart of conntry, and of - granitic mil, which we see about &ndUeh ; but shortly before we ruch  Am&- 
u we we a conid hi &re US, arfiich appeua, urn appmwh it, to vary some- 
thing in shape, and become like the projecting p u t  of a highly inclined bed, dip- 
ping to the north. I t  is a gncnstone atratilk& composed of luge  and distinct 
cryatala of hornblhde, predominating in a bre of dark grey felrpar, a menitic green- 
,tone, if such a term be dmiiible. We see in the dietance, to the west, one or two 
cones, which, judging from the range of thir, are probably connected with it; uul, 
for aaimilar nason, we might suppo6e the three cones, I have d e d  thf~ Prehetc 
hills, to be put of the m e  line. 



Beyond Amchatac we pacm over A tolarbb k d  -try, with a mil of grad& 
&brir, in which K& owmionally aboanb. I had -not the opportunity af 
seeing the rock more than twice, exponed in two s d  w a t e r c o ~ ,  before m h -  
iog Ch.sr Once there appeared a distinct paasage to sandstone ; a collection oi 
small mg& g n h  of q n v t z  and felspar, with p a d e l  d e r  of mica spuingly 
interupereed, and crumbling under the hand, an appeanrnce which I at the time 
d r  attributed to the state of decompcmition of the rock, than b any c t u q p  in 
tbe formation. The dip here N. E 

To the north of Chasa, we see a detached mountain1, thing abruptly out of tbr 
low country at its base, and distant fmm m, perhap, 10 or 15 miles. I t  can h d y  
m c h  to a lea  height than 3000 feet above the sarraanding p%n, and, from itr 

.nd appearance, is probably granite or goeb. 
AS ae continue to advance from Chass, we see another mountain range fronting 

m, and running from N. E. to S. W. perhap rather from E. N. E. to W. S. W. 
Ia peculiar outlines strongly mut it M being composed of g d t e  or g&; 4 
the mountain we to the north of C h a ~  is probably only an outline from it. 

In this p.rt of our way we begin to obrerre a chPnge in the rock round us, 
we have an opportunity of meeting with it. I t  bar still a slaty atr(lc- 

m, with hornblende .ad not mica; but before WE reach the Dambda it be- 
come more maeeive and rugged ; the hornblende, and the rock hae partly taka the 
rppeuance of trap. The dip is yet steady b the enat of the north. 
On crossing the Dam& we nee the rock exposed on me furtber'bank. I t  

thrown up at a conriderable angle, and shows a m  to sandstone, similar to what 
I mentioned having aeen before coming to c h .  But on .sanding a few 
over the edgea of the strata, there k no longer any doubt of ita nab. Lyen, ofs 
d ~ d h e i  mi-or sandstone are wxn alternating with a blaish urd w h i M  , 
rh.le, looae and d y .  Thedip too LM changed b the N. W. 

Prom this place to Gnmeah, a distance of thra or four milea, we pe parrer the ' 
edges of such strata, mostly sfdl grained yelloaiah &tone, not differing much 
from that of the eoPl s t rab  at hnipqj, except that in this am?, rhale 
with it but sparin~ly. 

A tittle befom reaching Gomeah the dip gradually changes from the N. W. to 

muth, aad be& of a purplish and blackish s u e  begin to predominate. h 
going doan the Imt declivity, lesl than a qaarter of a mil? before reaching tb 
bungalow at Onmeah, I turned adde down small water c o d ,  and - ]a&, 
enough to 6nd in the slate, mme impreesions of the reed of R.niganj; cod 
atmu themselveu may probably be found not far to the math. I have been pm. 
t i m h  in naming this locality, ae those who h v e  time and -tion co m p  a 
Goomeah will be likely to find abundance of remains theres. 

It i. impmwible to see t h i  ehale full, M it is, of the imprersionr of decayed ~clget.- 
bles, and then to look & the country munctaidely direrent from a r e  
granitic formation, but rather M it were, detched piema of such a formation, 
rising out of the low p h h  M i&dn out of a ma; it u imposible to sae tl&, 
;nd not remember the theory which r u p v  the h t  formation of Europr 
to have b&n a number of ideta composed of primitive roekr, and that in the bellorr 

1 The fawtu Parimmth mountain.-ED. 
On referring to Mr. Jona'i paper, I re, that *h ths D-hda, at 7 mila 

a k r e  itn coduence with the Bancan, shorn tbe primitive roch in i(r bd, yet the 
ad f-tim u wntinued in the dlmction of Jerilperh, and with tbu olu ra4rtoru 
ul A l e  L prohblj united. 



~ o n g  them, wen deposited be& composed of their debria, m d  subsequently of the 
vegetables which grew on them, of which theory we here we w beautiful an ill- 
tration in a dintant land 
, An we leave GGhmeah r e  ascend, by a regular slope, up the side of the great 
~ g e ,  which we had oheewed u fronting M on leaving Chm. The rock, M far IU 

see of it, b here granite d pels; mom granite than we hare yet seen, and 
6thout  hornblendc Once, between Chud and N u k d y ,  Lhem WM a dintinct 
p.asage of the rock to -&tone, similar to what I have twice before mentioned, 
but only for a few yardn. Between Nvkandy and Hauribagh I had no mersr 
of ascertaining the nature of the rock. 

At Hazaribagh we are on a granitic soil, md  apparently on a level, o t  nearly 
so. In fact we stand on the back ~f tbe great ridge from which the riven take 
opposite directions, and which, to judge from the map, mast reach fmm RajmeW 
nearly to Nagpur. 

We leave Hazaribagh, on gentle descent, which becomes more apparent 
we dvance, and about 12 o i  14 miles further on, come to a low of hilla 
running nearly east and west. It is the same rock we have seen at Amchatar, and 
on the eastern bank of the Dam- a rienitic greenstone, passing to hornblende 
rock ; d it haa here the dintinct features of trap, a rugged ridge of gneiw oeca- 
d o d y  rising into cones, and cutting the country l i e  thick dykes. Our a.x!at up 
i t  b trifting; but when we are on it, we see before us a precipitom d e ~ x n t  of ofre- 
rJ hundred feet, at the foot of which lies a low country, iritersected by others of 
these ridges or mountahus dykes, which, though irregular, moetly take d dim- 
tion parallel to the one we us on ; m y  of the blocks on the desesat ue 
av. 

We have hen  an erample of the Ghata of India, u they are called, and we may 
not anaptly compare it to the edge of a basin nearly full, 

About 3 miles off, in the valley, we come to K a t c a d y .  Here, in the bed of 
the rivulet, the rock b gnek., rather inclining to a gritty gneiss (if such a term may 
be naed), highly inclined, and dipping to the south. An ita taoge is parallel to that 
of the trap &e we have just passed, thin tatter hss probably bunt  forth ruther 
between the strata than cutting them. 

Four miles further on, at KatcPmsandy, the rock was porphyry ; a base of greenish 
pey compact felspar, with b l o t c b  of n reddish and brownish colour in it, d in- 
temeded by a network ~f quartz veina--ot quartz of such a lustre u we 5 d  in 
reina in granite, bnt a ~ I I U  translucent suhtana,  approaching to chalcedony; dip 
6. The hot spring gnshes out in a stream, apparently as thick M a man's finger. I 
 as prevented from making such observatiom on it u I could have wished, from a 
crowd of people, who were employed bathing t h d m  in it, and had made the 
whole a dirty puddle. 

For about 25 milea further on, we p m  over a country nearly flat. Tbe rock 
which we ree occasionally runs through thore various and undetipable c h n p  
which are usual in the paaage from primitive to t ru i t i on  strata, and which it were 
tedious to attempt to describe, aa those who have ever reen ouch formations, m& 
know ; sienite, rienitic granite, sienitic gneiss, porphyritic granite, -ue - that 
trill perhaps iuclnde most of tbs vuktien ; the geaerrl dip is to the rooth. B e f h  
reaching the 267th mikdone, I met with well4e6ned N.t. of gneiss; in the bed of 

rivulet dipping rather to thq east of south : a little way on the other side, wem 
h~ of )rllorish alate day, aimilu to what nu7 be seen in the Ranikqi rtrrtr, 
d i p p k  rert, but nearly horirontrl Nculy 3 milea fiutber oo, at Dm- 



gndhy, we rae the r a m  kind of h t a  erposed in a rivulet ; hut tho* the bane is 
the nme, it here contains a number of pebbles of quartz, sienite, rienitic and por- 
phyritic granite, mica slate, and perhaps flinty slate, mostlyrounded, hut some angu- 
lar. Neu the 270th milestone, the crystallinerock again protrudes above the soil. 
RPm the direction of the streun, re might belime rhat thii bed h only the termi- 
lutioll of a formation which is expanded in the lower ground, in the line of BBghel- 
par. The notice. of cod at  P d m h  miEhi a h  led IUI to conjecture its comec- 
tion with that quarter. 
The crystalline rock u mentioned, wan a compound of hornblende and febpar, 

nth- what we should describe as sienite than greenatone ; hut 7 or 8 miles farther 
on, re come to rugged ridges, similar to what we pPssed before reaching ~ a k -  
undy, and the rock b again principally hornblende. With this we sometimes nee 
m m  of a white felrpathic mck, in a state of decomposition, which sometimes con- 
bins mica or hornblende, and occssionally a large p i n e d  granite ; h ~ d  these are 
partid appeanmees, and probably only masses that have been lifted by the trap. 

After crossing these ridgea, we come by a rapid descent upon the alluvial plains of 

@anger One or twodetached m- of roek appear in the distance to the 
north, probably they u e  sienite; the nuin formationrtillappemn inthe distuxx, to 
& south. Between the 300tb and 312th milestone, 1 observed two out~iers from 
thb, o a r  the road, both principally felrpathic, with mica and hornblende. 
The above observation8 are the only dam which I have had to fo? the .eeom- 

prnying section. The tea- of the country are probably familiar to many, and 
thorn who have atndied the change of granitic and rienitic rocks, where they paar 
moch into each other, can only know the difficnlty of drawing any distinction8 be- 
tween them, even where the roek is uncovered, the vegetation scanty, and the cli- 
mate fawunhle to exertion. How much more w, M it M y  to be, where on these 
points we find a lamentable diference ? 
Yet notwithatanding these difsculties, and the equivocal nature of the rock in 

rmsy p h .  it sdmetirnes takes a decided chuscter ; as for instance, at the two 
-ahats I have described to the west of Hasarihyh. In the two points I have 
Mtiad to the east of this place, viz. near Amchatar, and on the eastem l m k  of the 
Dun& it is lean marked ; but as I see thenis  a Totlri Ghat between RaLin- 
jab d H s z a r i i h ,  it may perhaps be found there. 
'h gradual p a s ~ g e  of this hornblende rock or tranrition greenstone throqh 

ricnlte to granite, and the manner in wbich the layers of it lie between those of 
gneiss; lead M to conjecture that the two rocb have remained long in contact in a 
rUe of complete fnaion. On ruch a supposition rienite and rienitic granite may be 
only portiom of one or both roch, the nature of which has been partially changed. 

Thw mica, with abont 15 per cemf of quartz, and nearly the whole of its iron &- 
ducted, woulddiller little in chemical composition from felspar; the ~ m e  mica 
a&, with the addition of some lime d oxide of iron, would have a similar com- 
p i t i o n  to hornblende. 

manner in which the trap hacl bunt out on each aide the ridge, and its par- 
tial appearances of stratification, which shew that it hnn pashed betweeo the .trat. 
n!ber than cut through them, are indicative of intern and long continued pmnmre. 
The inclination of thcae tKda or dykes (for they most likely partake of the natnra 
ofboth) to a common axis, rendus it probable, that they are connected heneath; 
and, if this be dloired, we can hudly r e h e  the inference that they haw b6m the 
prhw5p.l which IUU upheaved the intermediate mur of granite & - 



Betnesn the 325th and 330th miles we nee, 6 or 7 mila to the sonth of m, 4 or 5 
cow, in a line rising out of the allavid soil. Tbey wereevidently once continuona, 
u may be m by the long heap of ruins whieb yet comeeta them ; and they are 
remukahle instance of the extent to which thme detached mamw hare suffered by 
degradation. 

About 10 miks &er cmssing tbe son  River, at a place called Jemolrh, we 
come to a low range of hills, whose outlines ue totally different from thore we have 
jwt left. An ontlyiog maa of thin WM near the road, a h e  grained, highly conso- 
lidated, micacmru sandstone, yellowish, and greyish, bplitting into thick layera, 
whick might be wed as flagatonen, or grindstones. This detached portion of the 
atrata wan nearly horizontal, hat in the main range, M far M I could o h m ,  the 
Gp WM m#uhljr inwardo, according to the direction of the range, which extended 
to the 8011th and the went; m that we had approached the formation at it8 N. E. 
corner. Same of the projectin8 points a p p d  to have been t h m  up at  a con- 
riderable angle. The height of thisrange is here inconsiderable, prohably not above 
400 feet ; it rum parallel with the rod for 3 or 4 miles, and thep r e k  further to 
the muth. I t  probably reach- to Chunnr, and b the north erstern extremity of 
the gnat mndstone formation of Bundelcand. 

At Ghrfpur I hare had an opportunity of ohseming the K& ~rmcwhat 
farther. Th pkca  hem us k g e r  thnn I saw them at h e h r e h ,  and in their 
fantastic shapa, reaembh very much the flints in the English chalk. 
Tbe bank of the river shows a &ion of a l a p  about 4 feet thick, f p e d  of 

tbae pi- Thh layer b gradually last in the day, above d below. In mme 
place thin layer or &?am is doable, with several feet of clay intervening. I t  some- 
times dnishes, or the lower layer hnmchea off u p +  to the higher. 

I t  resembles the chalk flint too, in the manner in which the loom? pisees u e  im- 
bedded in the clay] and in the k y e n  being d l  cornpored of detached piema The 
clay itaelf u yellowish, probably from cdcareoua mixture, near the K&; 
but when pure, it is a s t i l  clay, of a light bluiah colour. Such a depoait is not now 
formed by the rim, which at present only deporita, here, a wry fine sand. It is 
not, therefore, improbable, that the whole corntry around h a  once been the bed of 

lake, which a dight difference of level would yet make it, during the rJny season. 
In con6rmation of thii conjecture, and also an shewing tht  recent origin of 

Kuahr,  I must state that I have found bh-wa te r  shelb, small Planorbes, and 
fragments of what I believe to be a Lymnru, in the clay below a layer of Kanhe. 
These shells may be diatingniehed from the recent onea which are waslied into the 

r i b  of the clay, by showers, and becotne irnbdded in it, a it cansolidaten in 
the wet weather, by their very crumbling condition, so that i t  b hardly 
possible to ~~rve specimem. The Lymntea I have not yet seen recent in thir 
part of the country. 
Tha manher in which the K& pieced are found &tend over the Whole of 

In& in a remarkable fact in Oeology, and d o g o m  to nothing I b o w  of else- 
w h .  I nee, from Mr. Hardie'm paper on the country hetween Bsrod. and Udey- 
par, that they us equally abundant, several hundred miles to the w e  and in a 
-try dmilar to what I have now described, being principally cornpored of sienitic 
e t e .  I am happy to h d  that I agree with so excellent an ohnewer in opinion 
m to itr o+, A that it h.s been a tiepait from caleueoua springr. 
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olMwkel'r opinion being coo0rmd, we aball ba fotcect to alldw th. exLcaw of oviprow ~aur i . l i a .  Mockel tblnka that the ptaenae of 8 toat u not am i5 r rent id  character ofa mammary gland, .dy mom tbaa tbe p-nee of extarnal organa of gooantion b . rent ia l l~  ebaracterutia of the gland. of the M X U ~  

gl(sm; he, moreover, m i d m  that the very gnat nuibiliiy of the broad mouth of the Ornitborymblu may render it capable of aneking where than ia no i a  
teat. Tbam a n i d  bare little analogy with birde, but appmwh s t u b  nearer to tbe Yammalir, and reptilea. Their raabluee to tba Lttor, in puticdu, 
rru pointed out long r i m  by Dluwril. 

~ ~ b o n i t e d u f u u t b e ~ ; r h k h u c r e y l o q ~ h o o k e ~ o n ~ r h o r t e r t h . n  thehind ...................... Bradypm ,.... Shb. 

.......................................... 
.................................................... morp fh.n ho, 10 p.Ehy&rm.tr 

Hoofi to the number of 11 RuminrmtL 
................................................ one only, 12 Solipcdr 

PAMILT I~~R.-PACHYD~RMATA.  Q m u r  
&e on dl the fat, mrtlrle prolonged into a 2 lqp *, ...................... Elephu,. ..... Ebpbt.  

........................ ............... ................ ....................... ......... four on all the feet, { a p ,  H i p p o p o ~ l & , l i h . H o n L  % 
Hoob, twoonly towhiitbeground, SW Hw. 

.... fo" on the fore feet, a d  three on the h id , .  ............................................ Tapinm, Tapir. 
thm on dl tbe feet, mru& furniabed with one or tw hornr, ............................ Rhiaooa#, ... Rhinoc~or. 

......... ...... 
....................... ...... ..... . 

dedduolrr, proper to the malts, and to a a d  number of fenulcq C e m ~ ,  Ikw. 

................ 
pcnirthg, hind legs much diorter thnn the fore,. C.melopard . l i r ,G~  

........................ ......... 
horsr, Cam.. ..Oar+ 

b o k ;  withtbebrue DN. 
8.ra ...... Sbesp. .... Antslope, .... Antsbpa 

b ............. Or ........ . . .................. .... ............ in the upper jar ,  mm in the lower, M w ,  Musk. 
rhort in botb jam.. .................................... Wg.. .... Camel m 

z 





IIL--Oftk-conqumta~ th -O/P* 
and C-. 

I I f m l v r r ~ p p a e , ~ h . t f m m t b e a r l i o t t i m e , m c n h d d c m t c d ~ ~  
of tbeir o m  labour to the acquisition, not d y  of the utiek. of tb ?rimy, 
bat rLo of tbc r e e o d q  description of 4 t h .  whiab cbq rsplrlad, rrr m.1 
ndilyaMaira how prt a n . d n n c e a u y b e m u k t o ~ b o t b t b e r m P g h t  
.ndr8~neL=UkSoferhtcna,.nd wnuqnmtlyin h c m u h g t h e i ~ m a d r l l ,  
when tluma e n j o h  p.rticllhrly fa.wrbk d m  or  m r  pi.,, for 
~ ~ ~ l i o b o f p r o d n c t i o n , t & e u p o m t b u e l m d  o a x w  
+w,ucbqanpmseoterithhtage. 

% t h e h u r h n d m a n , k . i d a t b e l r b o l v o f h k M t o . t t e a d t o , h u h  
fsbricatbn dm on hb b.odr, of hir a & d t m d  inrePgmh, bolueLdd mtrorllr 
d dotha; Lbur,u a p u t  0 l l l ~ o f  hhlrbollr ~begi+sntorgiePltm'e, h 
plot of ground he occupies, muat, on Lhh account, he fittad in u inferior dog- 
for being pscaliuly tbe & of that ceprodwth h a  hir primary r a l t h  

obtained; d hence a comparatively 4 incoma of thh d a a i p t h  d 
: again, M there an be expeaed but little M t y  im any L n n b e q  

penon's muiring wrought mmmoditia, he hu to k w  hn cdthiorr ; rn L 
must, beaides, in preparing mmy of rhew commoditko, labour under pea t  din& 
ranbges, and be auhjected to the inamvenienm of kng reueb for what be reql inq 
before heanpmeeed, theraw mrJeri.Lof hbrua,andtLcLookforprr)uiw 
them not being d o b W l e  on the very spoC be occupier; m re may 
imyiac, bow grmt an imreue of poww u o b U ,  wlvm WPeLion w ~ r a  w 
he divided .moagrt diatinct cl- of labourn;  and tho ineora upon hi& 
anen are rnpporkd, comprising uticlea both of prinury rad a e c c d q  d t h .  
being thna rut ly  in&, re may .Lo see how an srtmrion of popuktia+ 
must follow the inhodaction of such a system. 

But llndv the snppodtion, that man d o a  not now labour in tbe pqumthr 
of what he h i d  u d h a t d y  to conanme, the dvantyea attending the d i e ion  
of production having been perceived and felt; the w~umpt ion ,  which u the ad 
d .U productian, must now be preceded by i n k d a m p  of the peculiar pro- 
d m  of ach indiridlul ; ud hence we we at once the n d t y  for that barter- 
ing and truling which pmnilr in 111 dornced countrip of the world; .nd 
we ree, at the same time, the source of the gain which each obtains, on w q  
commacid tramaction. Lf two individuals, one pecah ly  expat in the fabri- 
cltioo of cloth, and living where loom and his raw materi.b were readily obtain- 
able, but ignorant of the arts of agriculture,-and the other ignorant of the 
modr of working adopted by lpinnen and weave- ud nettled in a mmpara- 
tively fertile tract,-were each to quit their o m  peculiar occupation, and become, 
in their own pasom, both weavers and husbandmen, to the extent of their indi- 
ridd wane; it Q d e s t  that the quantity of food, and the quantity and qua- * of clothing, redzed by both, would be inferior to what, through the divkion 
of prodnction, had been obtained. Now the difference between the quantity of 
food obt.io.ble when the husbmdman labolus in raking the aupply for both, and 
in tbe quantity of cloth obtainable, when the weaver laboura in fabricating cloth 
b r  both, u the fund which form the gain on the commercial interchange. 

!lib principle u in comtant opention wherever commerce can have being 
whether betma and man, or between nation md nation ; m d  it in vdn to 



look for m y  commercial interconme, except where t h e  m u m  g.in. n% 
tor inrtame, if the weaver h u l d  be w happily c h ~ ~ ~ ~ t m c e d ,  that beaidea tbs 
doth for hb o m  we, in fabricating which he enjoyed adrantages, he lived in a 
c o a n ~ y  ao fertile, that he obtained a sufficiency of food, with lea &ur than - n q M  in prepuing a quantity of cloth equal to a seeond man's conmunp: 
tion; he would doubtlea have no dealings with the husbandmm, with whom we 
hare jlut supposed him to be in commercial intercourse :--it would matter not 
to him, that the husbandman wanted cloth, and that he had food to offer in 
uchmge for it; if it WM a less quantity of food than he himself could Iris% o r  
if it wan m equal qnratity, but obtainable only through the greater labour of 
f&hthg more cloth, there muld be no gain ; there would, in fact, be lou expe- 
rienced by him, if he htened to the proposal of exchange mrde by the hasband- 
mur. J u t  ro it in with mtionr; if one produces corn alone, and the o thu  - 

/ produced both cloth md corn, it matters not whether cloth can be obtained mu& 
mom r e d l y  in the one than in the other; there can be no commercial intercoume., 
llnhu both  OM gain on the transaction. - 

We have j u t  m, how an increased income comes to be obtainable by ths 
ultimate consumers of goods, when these have become the subject of comm& 
inter- We must now proceed to trace the formation of the income which it 
U, in the p m  of time, to be the peculiar lot of a commsreial c l w  to 
4 q ;  and iddentally to shew, that it is not between primary and seeondy 

d t h  done, that advanbgeotl8 commercial interchange can take plrce ; ae shall , 
txau? this p v  nuder the mppition, that primary wealth alone eristk 

8-ing men to labour under a neceaity, not only for one dencription of 
rqlet.ble or animal products, but for aeveral ; and euppoeing that one individual 
cccuph a tract peculiarly adapted for one description of production, while 

' 

another m p k n  a tract peculiarly fitted for reproduction of a Werent natare ; 
if each endeavours b m k  a proportion of both product4 they will both have 
to labour at a dinadvantage ; and the joint reproductions of both will, on the 
whole, be l a ,  than if each devoted hu time and h d  to the production for 
which the wils were peculiarly fitted. The incoma of both will, themfore, be 
incrrssed, by each appropriating their lands to their proper purpose, md by 
their subsequently exch.nging the produce. Now let us suppose, that each pro- 
ducer, carrying hia goo& to hia neighbour, is, in personally dectiug thin exchrmge, s 

no taken off from attention to hia peculiar bnsfnesa, that the utmost pomible 
reproduction is not made available by hb labour. If then an arrangement c u t  
be effected, by which thin interruption is avoided, it follows, that a Bream prod- 
than before wil l  be rendered available for human co~umption ; that .n inmaned 
income will be given off periodically ; and the means created of supporting an 
inereaeed population. Suppme, then, a camer to step between these two produc- 
em; if the superior reproduction, consequent on these pusonr heing allowed to 
devote their nudidded laboar to their peculiar business, be more t h  sofecient 
for &p supply of his wants, it will be manifessly advanbgeoos for both p a r k  
to employ him : and this is the origin of the income which, in later tima, i t  
comes to be the peculiar lot of the mereantile dam to enjoy; .s of that 
greater general enrichment which taka place amongst thoee l u t i o ~ ,  where mer- 
chants are found in employment. When conntriea, like men. devote themsslrea 
peculiarly to tbat description of production for which, by =tan, they are best 
adapted ; and when they establish2 in conequeace, comwreial intercourse witla 
euh other; tben, not only will a claw of mereh.ntr realize a newly evolved 
income, but the general income of the two counttien will .bo exper&na a 



Division of P d t i o n  C e ~ c 7 ~ e .  

car r rqmding  in- ; for r e  kve e n ,  th.t it  never can be to the advantage 
of produeen to give a commercial clam employment, d m  they Plso are enriched, 
a t  tbe mme time, by employing them. 

It hs been asad to my, that commerce enriches individuals and nations, by 
each what is reqnircd more for what b required l a .  But this cisplanation 

doen not appear to me to  go to the bottom of the subject; i t  shon-ronly how , 
pbple rill be better accommodated after the exchange of their products, than 
C b y  were before; and not how they will be enriched; not only by obtaining 
what ir better ouited to their ultimate consumption, but by their obtaining also, 
in a quantity gmntly increased, that which they respectively want; and,it givca 
no inright whatever into the nature of the new income which supportn the addi- 
tional dlss in society, Lrongh whome means commercial interchanges are effected; 
md this appean to be a most weighty charge to bring againat the theories of Politi- 
al Economy which are now current ; for they all profess to give explanations of 
UK nature of that enrichment which u consequent on commerce. 

When a clam of merchanb haa come into being, and when, in conseguence, ' 
prodoaim in accommodated to this n e t  order of things; theae merchants, in 
pbea of being the mere hired carriers in which they have their origin, will, in 
time, take upon themrelozr the risk of disposing of what each producer yields, in 

to  that which mtirfies h u  own proper consumption, of his own peculiar 
c8mmoditie.s. They will, then, l i e  the rnanufacturem, have it in their power, with 
nirreacs to their own peculiar enrichment, to 61 the prices at  which they will 
d l  to the ultimate m n s u m m  ; and liLe the maanfaetorem, they will h d  their 
d e b  extended in proportion aa they lower the prices demanded, and they will 
6md t8hnde l res  enriched, only so lo& .s the increasing number of  sale^, edeeted 
3 a I m e r .  price, II&&II more than b compensate, in the aggregate of gains, the 
reduction of price on each article mld. Indeed, as we shall now auppose, that no 
m b l e  comwrci.l interchange b deeted by the direct agency of the pro- 
* of tbe w d t i e a  b a r t e k ,  re mast look upon the determining of the ' 
Pic8 at which p r o d u d  cpn be mld, aa depending not on how the c h  of 

Ilom are moot enriched, but on how these can obtain, together with 
thb fnt4lmediat.e d q  throngh whose instrumentality so much h'as been gained 
in prochwtim parer ,  the greatest aggregate of gain on the whole t d o n .  As, 
In the former case, there wan no 1- but, on the conhay ,  a great gain to the 
commanity, by nunufncturem permaoently eelling their waren at  that price only 
rbieh i m d  them the greatest aggregate of gain ; so, in the present case, the 
same #plea will insom the greatest possible enrichment to 111 other chnea, 
w k a  the mcrchanm a h  come into the receipt of the p t e s t  W b l e  qgqate  
of @I. The d t y  for giving M &come to a new clans, baa not rendered a 
g r m ~  payment neoauy by tbe mmmnnity, on each of their consumable com- ' 

moditig : od the contruy, if this new ClVg failed, not only to cns te  a radng, or 
M kummae equal to their o r n  conrumption, aad e q d  to the enrichment of tb 
C ~ N U  of p d a c e m  tbemrslm ; it, like the carrier bctre~n the two @dm- * of om former iUuotmtion, could never hare been in employment. 
Tbs o h v h n  principle here. elucidated doer not, .s I have said, a p p v  to be 

~ W U  ; abe it  muld pot ba hid down, u it  is in the works o f  the popular d i e m  of 
the b y ,  that tbe oaly muom why p i n  should be obtainable by merehmta, when 
tbac coma bsrrrsn prodocen aad ultinuts conrumen, u d y  b u m  tham 
rnrrrhntr hve barrmsd, in thsir busineea, a qolstiv of hbom in the ordfny 
pr& to tho g.inr thy ralid. , If thi rea, indeed, the ame of the gain8 of 
-& thmtbrmnw rulewouldhold goodipfrror ofmrypn~n w h b  



-, who, wheiber rdvsu@mdy or not for tbe miety,  amdnned to inter- 
posa himself between the original preplvers of @, and t h w  by whom they am 
dtimately comamed I t  is beecrw through a mving of time, or Irbow, M 

i n c h  power of produdion hrs been obtained, which yielcb a r e t m  not d y  
equal, hut superior to the gain of the merchants, that their b u s i n c ~  beeomam i 
so- of gened dvaatsgt, or onq indeed, which can exist at all : and not merely 
kana they have coatrived to thruat themsolves between comumcm and prodms- 
m. If then bbould be no dep6te in which the prodncu of different dencdptbm 
of indostry conld be obtained by little and little, to meet the immediate m u  of 
conpnmers, the division of production would nccesmrily be incompleta: the 
p h i p l a  which prove the enriching conrequemw of the division of pmductioq 
cat.blieh also the enriching consequences of every thing which tends further to 

tl& divbion : and it will readily be seen, that, when different c l a ~ ~  of 
p rodurn  devote themaelvea exclusively to the wholesale production, each of 
o w  demription of wues, while the consumption effected by each individiul in 
the -9, m that of a small quantity of a vast number of different products, 
tbol.e mwt be in d t e n c e  the meam of obtaining products in retail, before the 
d-n of production can be looked on as complete. The gaixu of the retail dealerr, 
.nd of the society which employs them, proceed, in this c e ,  from the ~nperior 

of that industry, whih is thlu enabled to devote itself, mclusivcly, 
to wbolesde commerce and proddon.  In the eare of the rehil trade, if the 
mmbers of the community ultimately consuming goode, could obtain from one 
wtber, through the means of wholesale dealers, as great a quantity of prodnctr 
u they do when a class of retailus u established, they never would employ the 
retail dealem ; .ad the reanon of the above is precisely the same as that which 
would d e e  the two sgricult~diite,  whose case we formerly wluidend, from 
eplploying the carrier between them. 

I t  it not, m y  mom than in w h o w e  bwbms, merely heerare b u r  happew 
to be employed in the r e d l  trade, that men comeat to give a mmmmxation to 
those who carry on this hade ; but, aa in the use of the employment of d l  other 
mrchmts, .nd mere deden in wmmodlties, It is becaw the society u anrichcd 

' by employing them, that they are enabled to make their gains. 
b what has baen written, I have endeavoured to atsblish, and t~ keep ~ o a -  

stantly before the mind, the nltimate connexion with, and absolute dependence of, 
all w d t h  .nd dl revenua, whether of a primary or wcondary nature; whether 
p- from actud reprodoctibn, from manufactures, or from commerm, on 
the reproductive and Pndiecrsmentpl principle : for although we haw aee~~ 
mriched by the dd i t im  of all the wrought  ware^ which were produced ; by tbs 
h r e u e d  net produce m l v d ,  rhea  uun were, through the &M of the,divuion 
of prod- d e d  to dewte themsdvm exclluively to one peculiar busiear ; 
and &bough we have mukul  the further enrichment, and evolvement of gmed and 
p.caliar income, which follows the establishment of the mercantile c k u  ; nrill 
m cannot forget, that it ia thL purrnoant principle of reproduction md incraue, 
which yields, in tha h t  instma to the cultivator, that which form hu  inawe ; 
and which dord r  support, not only to him and his, but of which the meey p- 
i s ~  from h i ~  hanh, ie exchange .for nought  producb, yields periodically the 
mppwt, and forms the bania of tbe income of tbe m~uhcturer; and which, be- * ahen propar orkngemente have been carried into effect, for i d n g  tbs 
p w  division of produotion, aufticea to yield support to, and to form the bair of 
th b w m  af am c&qw Jlo who &vow thenuelvm to commerce. 



The w n h e t m ,  by giving desirable ut i0c id  qrulitkr to native pradoeq 
whiib they did wt hefore powan, dded, doubtlesr, to the number of useful pro- 
duta o f a h  tbe h m a  of cbarocieCy i o e o m ~ ;  snd the m e m h n t , b y  
spring the other pmducem fmm intermprim, died all, more sglciently, to 
devote tLemselved to tbeir peculiar Lboun ; and altbolyh the manipulation of th 
at.lmf.cturer, ud the intervention of the merchant, thas increase the d t h  of 
the &Q, we mmt p u t ,  that ritboot tbe periodicrl exhibition, md - t i n 4  
c o - o p t i o n  of the reproductive and incremental energy, there could bra b m  
w p&nbA return or  increase whatever, on which to urpemdd tbe wed* 

J rhich @up from tb dm+ dw of the manufmchmr, o r  to support the 
cloaa mppl  in commerce. 

1V.-P+occe&ngs of Sm'eh'es.~ 

I.-MEDJCAL A N D  PHYSICAL SOCIETY. 
At the Mating of the Societ held on the 7th May, Dr. Brydon, of the Bombay 

Medied Service, m d  M a m .  jkOIwell, Ginders, and Bl.ekwood, oL the Bengnl 
~ b l i s b m m t ,  were elected Membem. Tbe following commuuications received 
&we h a t  Meeting, were tben pr-nted to the Society-Brat, second, and third 
prta of Mr. Hukbinron'a h a y  on Fever; a C a t d o p e  ofone hundred and twenty 
rpeeimeor of Rurmbe Materia Media from the vegetable kingdom, and a sample 
of amylaeeom fecula, prepared from the mot of the JdropaMaahtu, caltivated at 
Moulmien, by Mr. W. S. Andemn, St.8 S o w n .  

A kttm from Dr. R. Tytler, with a dm* reprraenting r d i d  condition of 
barley, during the gmwth of the g& ; a u s e  in which the Ergot was adminbtered 
with much W t ,  by Dr. W w d ,  pre8enkd b Dr. Mouat; a case of aucceaaful 
operation for stranplated Hernia, by Mr. J. B. &ton, Cudeldore ; a rue-ful 
are of ligature of the right common C ~ t i d  A-, by ditto ; two copied of Mar- 
a W ' r  P g o l u  Summary of Vwination were preaentui by Dr. Jackson; Mr. 
Brett's ease of exostosis of the lower jaw, and notes of cases of Lithotomy on  
N a t i v q  and Mr. Burnard's papex on the lume mbject, were then mad and disenrs- 
d by the Meeting. 

~ . - A ~ R I c u L T ~ ~ ~ L  AND HORTICULTUEAL SOCIBN. 
At tba Meeting of the Society, held in the T o m  Hdl, the 11th instant, 

Sir EEkard Ryan, Presidcnf, in the Chair ; 
The following Gentlemen were elected Members of the Society : Me- John 

John Brightmen, John Svinbac, a d  J m a  Nspier L y d .  
On the motion of Mr. Robieon, Mr. Carr was appointed h i s t a n t  &nerd 

secretary. 
Read a letter from Mr. H. Piddingon, dated Nimtnllah, lla ultimo, v t -  

' 

hg a paper entitled " Dmipfim of the HymmJu Heart Jbr Jrv&ation and 
~ , , "  and hnnnLsbd b him from the 25th No. of the Spanish Annals of 
&ncdtnm of the Havannd, together with tha No. which eontrim the p lah  
dkmd to in the paper. 

Red a letter fmm Mr. Maingy, C o m m W i  at  Moulmien, dated 4th March 
laat, sending a umple of Tobaceo, the p r e d u ~  of Virginia Seed sent to him by 
the Society, and rnchiing a wemorsndum, by Dr. Anderson, deacdptive of the 
method pursued by him in cultivatiag it. 

Read a letter from Mr. G. J. Gordon, asted 2d ultimo, presenting two bottles of 
Cvraeu hdigo  Seed, received from A m r i c q  by Mr. Palmer, and believed to be a 
apecia m t  h m ,  and more vduable than the Bengal plant. The Secretary 
idmmxl tbe Meeting tbat tkme bottles of seed had already been handed to the 
Akm Committee for experimmt. 

R e d  a mmnd letter from Mr. Maingy, dated Modmien, 7th ultimo, -ding 
two brga of oaclenned Ter.sscrim Cotton, and another sample of Tobacco 
ha the Society's Sial : also one from Sir Robt. Cplquhoun, dated 7th gz 
prcmtiog, h the ume of Mr. Swinton, rpecinrens of Amcan Rice, and cnclm- 
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ing Mr. S.'r commnniation to him ; one from Mr.W . C. Hurry, dated 7th 
to whom these speeimem had heen submitted. his opinlon on the aune 

s opinion to Mr. Swinbm. The Secretary wlls requested to mmmanieate Mr. 
Read a letter f ro~n  Mr. J. C. Mushman, dated 20th ~lltimo, d r y  thra 

hundred copies of the Bengrlee Venion of the 6mt Volume of the Society's 
Transactions. The most tdnl thanks of the Society were voted b Dr. Carey 
for the grrat lahour he h ~ b e s t o w e d  on this tmnslatiou, with no other uniatance 
from the Society than a common native copyist. ' h e  Secretary WM repuented to 
wnd a proper number of copiea to the h e m e a t  bere, u well UI to the Court d 
Directors, and aLo to distribute them among the Memben of the Society. 

Rend a letter from Sergeant Major Watnoo, dated Durbungah, 22d ultimo, 
submitting the Plan of a s  I m p m d  Hurgrrrfm Machiru, for drawing and raining 
water : alw one from Colonel Cwmbs, dated P h m n m .  26th ultimo, rgretti 
the want of an r i c d t u d  Society at  M d w .  w d  requesting to be supplied 3 
American ga%land Cotton, H a v m d  Tobum,  G-, and o*er - 
Secretary was requested to reply to Colonel Coombs, and afford him such asriatance 
ss the Society's present stock enabled him, combtmtly with loud deuundr upon 
him. 

Read a letter from Mr. M. Lprroletr, dated Atchipore, 27th ultimo, enclosing a 
' 

letter to his add-, from Mr. Ryan, dated Philadelphia, 8th November kt, who 
romises to aead Cotton ! h d a  m d  Planta commissioned by Mr. L u d e t a  for the 

L e t y ,  by the first v-1 that should leave that place in the w u b g  spri : .Lo 
one from Mr. H. Turnbull, dated 28th ultimo, mbmittirq eunples ofvo- 
gmwn by him from the Virginia and M u y b d  Tob.cco Seed,. pnsented to him 
the Society : and two from Mr. W. Prinaep, dated 29th ultlmo and l l t b  i-r, 

on two specimens of P w n h  and S h t t e  Island Silk, presented by Sir  
EI,"~d"%ym. in the name of the Lord K i p ,  at b e  Meetin8 of the W~IM 
Committee, on the 7th ultimo, and which tbe Stcretarywa~~ r e q W  to aubmit to 
Mr. Priusep for his opinion thereon. The T. WM requested to c o m m ~ i c . t .  
the substance of Mr. Prinsrp'a report to HIS Lords ~ p .  

A letter was read from Mr. W. Smith, presenting two bottles of a m p a i o r  
kind of Bean, produced from a plant received by him from the Lle of R- - 
and communicating mnl ~ r t i c a l a r ~ ~  as to the t h e  of sowing, &c. ho 
from Mr. DeVerine, dated is day, submitting a statement and plan of work 
done at Akra, from the 17th November last to the end of Inat month tbgetber 
with an Abirtract of Ex nditure, and dm samples of V i  ~ a r y ' ~  .~d 
Peninn Tobacco, and o r &  W d  and Bourbon Cotton, the pd of the 
Farm : and a paper by Mr. John Brightman, on a mode of eultivlrfing Michoker 
here, whicb he had found very auccessfd. 

Sir Edward Ryan submitt& a letter from Dr. Robert lptler, @,Sir Robert 
Colquhoun, dated Gorruckpore, 2d ultimo, w l d n g  two Drawings, by Ensb  
Kewney, of tbe 50th Regiment Native Infanby, of the disesser Q- 
alluded to in the Doctor's letters read a t  the l ~ t  Meeting; and wmmllniating 
additional particulars. 

Dr. Strong pmmted  about a mmnd and a half of Cob, the produce of plult. 
gmwu b him at  Russspugla, and which had not been shaded. 

The &rre"Khaving submitted a recommendation of the Agricultural Commit- 
tee, (at its last eeting, on Thnrsda the 5th current,) that twenty b&gPhr of the 
Akra f i rm should be set apart for t i e  cultivation of (3-, Toraipl, &c., d t h  
a view to the improvement of cattle, &c., the expenres whereof should be defrayed 
out of the general Fond of the Society ;-it wan. 

Resolved,. tbat this Fund could not bear tbia apenee ; and b a t  UI these could 
not be dcfru yed out of the Akra Fund, furnished by Government for the cultivation 
of Cotton, ~ o h a r c o ,  Silk, Sugar, and other exportable articles of B.rprud-, 
the measure must be delayed L111 a future period. 

The Hydraulic Heart, communicated by Mr. Piddi-n, coruist. of a horizontal 
qlinder, part of the circumference of which is cut out, and upon this prut u 6xed 
a chest, and in the sides and coven of which, are valvea for the d i n h i o n  and 
apulsion of the water. The interior of chi* appamtua b divided into two pub. by 
a partition fixed to the corer, and which at  ita lower edges, terminated in a moveable 
Asp, turning on an arris in the centre of the cylinder. On the upper p u t  of the h t  
M a herd, terminating in a pipe, for carrying the water raised. % apparatus, u 
described in a plate, is fitted into a simple frame-work, to keep it upright., and b 
wrought by the oseillatin motion of a lever, with chains and pulliea, g i v i q  motjon 
to the h p .  The m o v d e  &p, reducing alternately the capacity of o w  aide of the 



qlinder, driven out the water thmngh tbz erpalrbn dm on the one side ; while 
that on the other is driven in by its o m  weight, and thin, reveraed immudiatelf 
bl the' d l a t i n g  motion, produccs the srrme effect on the other side, which thus 
pvea a considerable stream of water. 

Mr. Maingy states that the Nativgl about Moulmien prize extremely the Virginia . 
Tobacco, which yields much larger and liner l a v a  than the Tobacco of that 
country. 

Dr. Anderson, in hi memorandum, t h ~  describes the mode followed by Mr. 
Afuagy in cultivating the Virginia TobPcco. 
" The reeds were w r p  in a hed, and whsa their l a m  werb about three incha 

long the were transplnated ; the ground being frepared by hoe iq  deep i ' m u n ,  
m a  laidrbwn in small bea and the mil nor rawn np to corer ~ t ,  form~ng amall 
hillocks, a t  the diatance &&m b u r  or fire feet fm.11 a c h  other. One you 
Tobacco plant w u  planted on the b p  of each of tbare hillplu, wmtemd and s h a d 3  
mntil ittook m t .  The lower I s  v e ~  were removed from time to time, bein .mall 
and worm eaten. When the plant N a b u t  a cnbit h i p ,  the top wua pior& OW, 
l a r i n g  six or seven learea on each plant. Shoot. whic struck out from the axillm 
of tbu leuva were inched off, and the planta were mulaed every eight or ten days 
with the dkininga o! a stable. When the learer began to change colour a d  w u m e  
a yellowmarbled appearanre, they 'were conridered ri and at this time8hoota left, 
bod thrown o11t blossoms. Tbe leaves when eut w e r e k p e d  togfther for three days 
in a hotar. when they became yellow. They were then spread I I ~  the shade to dry 
Cw eight days, after which the were tied together in bundla of threqaad hung 

' 

m p  the raften of a abed to dry t io~~ngbly .  
On the apcimens of Rice sent by Mr. Swinton, Mr. Hurry reports that be b at  a 

bas how to d u e  them, M they are of kinds totally nnaaleable either here or  in 
England. Two that he had marked with red iak, m u l d  answer for the M e  of 
France or Eastern markets, if Letter cleaned. That when Major Burney wps 
here, he (Mr. H.) had caused a quantity to be pre ared in the Ben@ manner, in 
Major Bumey'a presence, that he might initiate 8 e  ~ r r a e a n  m d  Twoy people 
Tbat the black kind is much valued by the Malaya, and that the red io used he& 
by our boatmen on account of its cheapness, being the common produce of Bal- 
bson and Cuttack, and bronght here daily in boats, at p r i m  which he t h i n b  
would effectual1 prevent the Arracan Rice finding its way 80 far. 

The improodkungaricm w a t e r - r ~ i a i n ~ ~ a c h k e ,  described in Mr. Watson's letter, 
which is accompanied by a sketch, is on1 m far claimed by him as he Im invented 
the method of making it work, without Ling dependant on a spring of a a M  from 
s hill, which is a great advantage in this country. 

At a late Meeting of the Agricultural Committee, Sir Edward Ryanhad pnsented, 
in the name of the Lord Bishop, two spcimena of Silk, the first froits of the labour 
and attention lately applied to this production in B o m b  . One specimen w~ 
from Pmna, and had been raised by an Italian htelr1&d there, through the 
infinenee and encoursgement of tbe Collector, Mr. Gis me. The other specimen 
van from the Estate of Pramjee Cowasjw, i? U t t e ,  who has lately brought some 
worms, and two akilhl managera, from CLna Mr. W. Prinse-p, to whom these 
rpecimens were submitted, and whcwe gmt skill in such matters is well known, 
nude the following report upon them. 

NO. 1; P d  Skcin. letter A: Np. I, of foor to six ewooar, WOOM 
be the denominntiou here of a thread of t h i  alze ; hanh and dull, ~ I U  very much 
the appea- of China Bilk; the thread is very uneven, tlaeep and endy ; 
t b q s  t- apply to the want of e y l  compctner in tb* thread; the fault 
arising, mou probMy from u m e  de ect in bringiug the different cocam thread. 
tqlrther: it is obviated here by a wheel, which crorw the two thr- as they ri.e 
wet f r m  the b i n ,  and mervea to bind them firmly b6f01~  they run .In@ the mkein 
on the reel. I t  would he a defect leriowly felt b manur~cturen of Silk of this aim." 

NO. 2. 7% Salsrtlc Bkcin-ruther bner, gut  would bs m n k d  under the ua, 
c k r  of A. No. 1, b a r  to air e-m. I t  is bright, dl and blellow, tbe d o u r  
ri!e u pore ar the Poonab 811k, bat quality geoerally superior, and the realing 

eededlj  m; this thread ia round even and strong, but I1 should be leu end i n  
cha sksln ; it ir dieicult to jodgeo/ this deteet unlm the skein hpr escaped hand[ 
by &is d k  i suyerior to any that is exported h m  Baagal, . ) t h o 3  
d y l e  akeih are occasional y men of aqua1 value. 

* In  both the dore  Fuctoriea the re-eliug mi bt be much improved, h adopting 
tbe 8;- of ekein, inatead of imitat~ng 81.1 wh~rh m e a  fmm d i m ;  it rn 
w m  eully har~dled in the making and puttin u here u well 11s being more coore- 
nientl, . p p l i d  to purpoaa in UXI 8ilk%i!~ of kngIand.*' 



Mr. Smith deami is  the Bean, fnrnisbed by him to the Society, an an excellent 
regetable, and usudly u t e n  in the name manner M Windsor Buns when young, 
and dso very good in a dried state, with the skim taken off. He recommends their 
being put into the ground either at  the commencement of the rains or  the beginning 
of the cold weather ; they grow like a rnnner ,and require support, .e they spread 
very much, (three Laving covered a space of fifty feet,) giving two crops during tho 
Ksron ; the time for gathering them being when the pods begin to tarn white. 

The following ia Mr. Brightman's mode of cultivlrting Artichokea. 

" T* swd oarht to be wwn in the month of Ootober, in a rich mil. When tbe 
ant IS ahont a foot hi h it should be tramplamtad, say three or four tima, every 

L e n  or sixteen days, L r e  : ~t is placed in the spot in which it is intended that ~t 
sbrmld. b a r .  W b e ~  the phnt IS pat into the ground for ibe last time,the root ought 
to be well covered with okt mansre, and the earth heaped up in a mound round the 
lant, of a pretty paod eircnmference, and about r foot hi h. or in proportion to the 

Eeiaht of tbr pkmt. A -11 ditch should be made ronwf the mound to hold water, 
mb~ek must br given very plentifull every w m i n  and eveai~g.  B the shove 
mean, Mr. Brightman bas had ~ n i c k t r  10 hi. rgen, since tbe mj$dL of Much 
every four or f v r  days, a dozen orsix-, op to tbe&naing of May. 

Dr. Tytler's letter is in continuation of his l ~ t  communication, and is accom- 
panied by two beautiful drawing, executed by Ensign Kewne of the 50th Regiment 
Native Infwtry. He state0 that tbe disease of Barley and dk, which those draw- 
ings represmt, bad not ( h r  a minute search o m  many m i l a  of p u n d  dong the 
bank6 of the Gangen;) been detected by him even in a single ear of Wheat- that  in 
instances where Wheat and Barley were intermingled in the same field, he found the 
& h u e  affecting the Barley but not the Wheat; and that in his opinion the distemper 
dots not owe i b  origin to moirtnre, became in a Jeel, in the neighbowhood of 
PatharghRta, he found sound Barley wing in the water, and diseased Barley on 
dry p u n d  above the Jhll, from w h i c E e  infelr that, in this particular, the diatrsa 
differs from that called Smut. 

There were submitted to the Society statements embraci tbe whole operatiam 
at Akra, since Mr. DeVerine heume Snpe-intendent of theyarm. The Committee 
of Management had, a t  firat, difficultim to overcome, botb in the condition of the 
land and unwillingness of the oatires to work for the Society; patience and 
perseverance had however overcome d l  these, and in the short space of six months, 
the Farm exbibits a most interesting appearance, ninety-8evea bIgahs b e i q  
already covered with Cotton plants, partly id bearmg ; six bigaha being under 
Tobacco ; tbree high under Sugar Cane ; two and a half blgahs u n d ~  Indigo. 
rained from the Seed of Bengal, Hindoostan and the Camraa ; and four bfgabs 
under the West India Arrow-Root 'plant; while bvo hundred and two more 
bfgahs were cleared of jungle, ploughed, harrowed, and ready to receive Cotton 
and Tobacco Seed, ro soon M a fresh supply shall arrive from America, of which 
the Socie is in daily expectation ; the greater part, of the Seed sent out by the 
Court of %irectora, if not the r l~o le ,  having failed. 

The specimens of Tobacco prodncrd from the Farm, appear to be of a qnality 
much superior to any hitherto raised in this country ; and the Cotton appuvs to 
offer the same promise of su- 

Ons specimen of Cotton m i d  at Akra, from Sea Island Seed, presented by 
Mr. Palmer, and planted m November k t ,  ras carelally compared with lome 
Sea Island Cotton sent to Mr. Henley, a Member of the Society : (Cotton of the 
same dearription M this sunple, ia July 1830, was d i n g  ia the Liverpool 
market at  the rate of 14$d. per Ib.) The Gentlemen who compared these speci- 
mens, harin$ themselves much experience in the d u e  of Cotton of different 
dewriptiow an the markets of Europe, were of opinion,. notwithstanding . 
the strong prejudice wbich exists against d l  Cotton grown in this country, that 
the Cotton grown at Akra would, at  the very lowest, fetch from 9d. to 10d. per 
Ib,  whkh n a higher price than the m n d  beat Cottonrent to the Live* 
market from Am- 

The Meeting adjourned. 



v.-bdysss of Books. 
AS AeColnt of V U I C ~ ,  E d  0f P--8 e r d  d t k  Slcrr hkd#a1** 

in %tbk I&. By Q. A. P h p ,  Eq.  Cakmtta Omernnuat Pnu, 1830. 

In oar 6nt volume we (lac a rhart no& on the then recent aperimenta ma& 
with a vim of introducing s t a m  navigation on the river Ganges, This, with the 
exception of a few parrrsraph. in tha new#-papen, Ls all that until lately we pos- 
Kased in the ahape of docurnen@ beariw on the history d the introduction of 
steam navigation into India. Many who hare felt htkrestsd in the pmgmm of tl t i~ 
great improvement have lamented the want of an rceauible 4 eo i l ee td  

r .coormt, which should exhibit M well what h u  b a n  done, u what still &ne 
to be sceomplished. It was, therefore, with considerable mtirfaetion, w noticed 
the publication, at the Government Prea, of the work, the title of which we have 
given above. For tbe copy oMigingly rcnt ma by the author, we return oar bnc ' 

.eknowledpcnta, and we shall avail oumlver of it to give to our rcdm~ mme 
idea of the content. of the work. 

It Q a compilation, as r e  learn in the preface, from every milrce which could 
throw light on the subject. The m e r d  oBcial document. M a g  on Fqueation, 
were placed at the anthor'r dirposrl, by order of.Gorernment. To t b e ~  he hr 
.dded what could be gleaned from the nen-papers, or private eorrrnpoadcoce. He 
hy h ides ,  wnanlted the vviaua offieera, buildem, and o thm conaceted with the 
illhoduetion of r t u m  & in India, and he h~ thus, at the arpenra, re 
cam e d l y  cbweive, of m r m d  labour, o o M  a body of i n h a f i o s ,  whi& 
thore interested in the &tory of public improvements will be duly a p p d m .  
And dtbm#b the dry alatureof rrrch a r u k  wiU, in a meuure, p&a& it from r q  
gened .l, the Author wil l  .tin obtain his mud in the &factory m-, 
that hi rolnme mast dwap mmdn a MPII~ of S t a m  Boat Hitory,or, to are h~ 
o m  worck, " a record of m y  rekence" far all who may h intermtad eommer- 
t i d y ,  pdenhaU)r ,  or o&idy, in a rubjeat, the importesa of whish ir ercrg &y 
iacmoing (hrowhout ths civilized world. 

Our Author tnata, in succaclion, of private rpeooLtbv :--04 government am and 
rimr stsunen 4--olerperinrentll voyagca on the : - and  on the question of 
river t l y  ; 4 n d i n g  with A com)uiron of tba m~@tion of the A m s r i e s n d  In- 
dim rivere; hs hu added plrm and wmtima of & of tbs s-, and etebmp oi 
mast of tha mtin boafa in are on thh .ide of Indk ; U the h#e* will prove in- 
tefiting to the geamdig of o w  &, who may, like wnelras, have beem fre- 
quently pap l sed  in dbtiogtlishing tbs OaW f o m  tb.Pa&UI, or the 
fnw the Prkwr, we ham obtained pedmion fnm the gan- who sketched 
th- to nuke UM of hh plats, in r t r k i q  off the ret vhich adomr the m t  
napbar of the Okariy,  , 
Our notice of them wil l  lutufJlr t.lrs plseedsocs of ow & dacrlption 

dtk.t#nrantileod?ea 
"Whoever b lived uputheb.nt. of the grut Ougg andof t b H o o & a b a  

muut h.re been with the rapid sweaaioo of bo- DO* up and 
doanat 4ll suwms, M d  paet..tingths c-qin.11-. AllthehrIla 
s t r a a u  ahicL rLe in the nodmn hilh, an ~ v b b l c ,  more or ler ,  throlyhoat the 
y-, to the foot of the Bnt range!. The I l u w q a  a* Q n r ,  in Rohil- 
d, *ugh eornpvrtircly mail, ue opa above h.lf the y w .  The h m t a ,  
Chowka, and Dewm or Qogn, in Oude; the b p ~ ,  O d d ,  4 B h m # e e ,  
m Goruckpore and Behar ; the Kooree, Mrhanaddee a d  Tea& (the Attri of the 
p h i q )  in Ppnrab .Id Diujpoor; mid on tbe dde of h a m  .nd EylLk, the 



Bnrhrmpootur, with some of itr tribatdea, and the Soorma and Mepa, admit of 
navigation at  dl ~~~ IJOUB.  The straw which flow into the Gangen and Jumna, from 
the muth, have a different C-; mere hill and nplnnd torrents, dry most part 
of the year : eves the Some, the largeat of them, is not navigable above Dunwlon- 
g r ,  situated only twenty milen, from i e  entmnee into the Ganger. The riven of 
Bondelkand and Malwa have rocky, beds, and frequent f& and rapids, which 
renda even the lvgast of them, tbe Chumbul, ,scarcely fit for navigation at 
W r t  dirtance from i e  c o d n e n a  with the Jumnr  
The boab used in tb m i r e  commera, are of varioue form urd conatrnc- 

tion, influeneed by loe61 circpmta;ioes. Those depicted in the present work may 
be clamed and explained in the foliowing order ! the platen unfortunately bear no 
6 g u d  rden-. 

The Pi-c ir, as i b  name Gmotar, of ~ump@& inrmduction, and is used chiefly 
for the ~~IUOMI aamumodation of otacers in the &ce, tnrvelling i n b  the interior. 
I t  hg sometima two, and spmetimeb' one mast; two spacious cabii; the crew 
consists of a m n g  urd 12 to 20 dashees, and m t s  from 12 to 20 rupcer diem. 
The BU&CTOIU has a hall and rudder of native cansmtion, with one mut,  

qnare rigged :-two roomy cabins ; a crew of mpnjee and d a n k ,  and from 10 to 
18 o m  I t  b principally daptsd'for h c k i q ,  and dram very little rater. 
fi B h d d  ir emmtidy a row boat, with d i n  a c c o ~ d t i o n ,  for rbort trip; 

chiefly used in the neighbourhood of Calcutta, and thmughont the Delta. 
The Mor Au*ikc, (pacock feathered,) is a native pleaswe boat, moved with pad- 

dkn md r k d ;  itn peEnlisrity conruta in the campy, or rUte d i m ,  h e i i  in tbe fore 
part of the vessel. 

The Sol. Modher, (golden faced,) b .a E q h h  adspta& of the ornunmM 
pdve  b t e  boat, for the G o w n o n  aenud of India. I t  is represanted in the 
&etch am rigged for the Irh expedition in tow of the HoegUy Steamer. , 

The P.icl. and Krtmq ue the baggage boata of Hidooatan ; of caul timber, 
jhtb&omad, with &s hating outaides, not so musguble an a punt or London 

; rbdr great b d t h  gives them a very little draught of water, and renders 
them fittest for the cotton and up-country prodnets, which require only a dry andoe- 
cure raft to flmt tbem down the rtream : these an? the only clinker-built boatsin me. 
Ths O o U ,  or common baggqe boat of the Hoogty and centrd &ngd, hrs a 

'dwp bow .Id smooth rounded side : this boat is the best for tracking and giling 
befon tbe rrind, md L tolerably manageable with the oar in smooth rater. 

The D m  P~~ mom weatherly, although, like the hemt,vitbt k d  ; +the . 
h t  and most handy boat in use for general t r d c .  

The Paamwe and Dingee d8er  only in size : thq dip in the bow, and m n  

upwudr to p d  :--the name of the former oeem to import ttut it shodd 
carry 500 maunds, but in practice this boat varies much in size ; it is of l*t 
draught, urd oatrtrip a Rnnm before the wind. 

The Calcutta B k  is the cargo boat or lighter of the port, It hu an open hold 
for brgkge, md a amdl nutted d m  netern for the uer. 
Tba Hdo has a circular bow and #tern, and gnrt proportionate ,beam : i t  in 

mitcd for heavy freight, rurh u amb, bricks, kaokur, &c 
The Soondurbm B d r a  A-hka,  h~ a burthen from 100 to 6,004 rrm~nde; it 

b r i w  an-wood for the Cdcutta d E f  There 40- other b8ta for lime. 
rice, mats, kc. tdlckirtg through the r u t e m  crrel., which may k el- and& 
thisheid: it bnmost  unweildy boat,and~ ~v@edmedyb~&tides,gnidcdby . tow boat 

m e  k t  or Bolm, h a f l o o r  ofanin& h o l h ~ I p h d t i m b a , . d  
~ r i d e r , d y . # . c h e d b y m t t a n m i n e , n i t h r t r i p l o f b u n b o o a ~ . L b e ~  
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m e  Z h & d  9a& hu a 8.t bottom, brollght up at  m to tbc p m  .ad 
stem : it ir of rtmng build, and a*utroetcd apechlly tor tka rrlt M e .  

Ihe Sa1m h 8 kind of long ana, m t  out of a rolid trunk of ud timber : ths 
bottom L &t d thick, which naQr it, .Itbough nuroa, d i f i d t  to wertam. 

m e  Dmwa h, in like mmnar, nnde of the hollow butt d of the Tvec P.lm 
tm. It ia 4 by the tbhmeh to pnnt h u t  the W-water M e .  

An Jmort d e g  tuiw of o h  native b t a  might bs m m d  : rome wiU 
be fomd in the recompmying plat+ rbence they will be mom d y  mdmmod 
than by description. 
so b m  is the 11l-n of the bmga, from eddia, p t a  of rind, 

rhiftiog & mnkm trar, and falling huh,  that tbe premium of I m r -  
8=e on l roy.6e to Campoor (% per mt.) h abrolutdy u high u on OM 

t o ~ : t b e t i m e q u i n d t o m o n n t . 6 i n r t t h e r t m m i . b o r e l l n i g h u m i  
whik tka u p e m  to a tmreller, unylng curglne bqpgc, proddim, md wrsanb, h 
q o ~  the ume rale. Tbae e i r c ~ c a ,  combined with the extraordinary rnc- 
cma of rteuD naription on other riven, were ru5cimt to draw the attention of v- 
eal.tan, and led them to lbok for e q d  advantap from ita introduction on the 
G.lya, which b w  to dnw .ttentiod .boat 10 ~ e v r  e. 
" Tha boat bnilt rt Lucknow, by Mr. W. 'MeLett, in 1819, for the'Nnwab, m 

tbe bnt v d  in India propelled by rtam." I t  w u  f~rnirbed with au e d e n t  
little dngh agim of 8 hone power, from the Bnttedey worka. We believe rbe b 
still ud n a plarllre boat of puaage to the p h  gudmr, Jthongh h a  repaim 
m8y bL, U Mr. Prinrep up, DWly nql- 

The m mpplk.tiorr of rtam poww ru mde by dhc kte Major Sehalch, to 8 

kmt, in1%22: ita p o r m ~ f o a n d i l u a ~ c k o t ; d t h s P k t o w m e o n -  
.arttd into 8 hating httag in the Aman expedition. Sbe ru .ftu*udr rold, 
.Id &mm&d, and her hall 5 d y  sunk in a gale, in May, 1830. 

The .nd fmae of the Diana wwe curied om by Mr. &barn, to  chi^, 
a M t i o n ,  in 1822 ; thence trrmdacd to G a l a  they rue pumh.ee$ by (ha 

b 
- boaea, and fitted into a new v e d ,  in 1825. She ma first unployed u a 

4 - M j then rold to Gomnment for the R.ngoon expedition, when h e  p r o d  
ruefuL The v d  hu b a n  principally wed in the Tenuuerlm prorincea. 

' 

e n t i o n  of the Indian mmmdty  wn,  by thk tkne, M y  dirt to the adran- 

, yl of 8- navigation ; mb nuny ochemea wen an@ for rhortening the 
v q w  to .nd from EqIand, by ateam cornmudcation, either round the . 
h p e ,  or through the Md- d Red Ser A geneml meeting, in London, in 
18% =and with Mr. Jo lm,  tn doptiqtheformer route :-bat Cmptain John- 
.bne, w~ - - in prdming the latter, proaedcd to Cdcuth with a 

to ~b Meet ; after w e d  public meetings, in 1823-4, a 1arg.e m W p t i m  
fand vm mid,  for the encoaragement of m y  attempt by either route, made be- 
fon  the e x p e n  of 1896 ; with limitdona, M to time, of 140 days, for the double 
voy.ge. 
,b a &date for the prize 11111 held oat, the Eafcrpr&e WM the drat vessel put 

in h n d  ;she w a ~  intended for the Cape voyege, ud mu already in proErers whm 
Captain Jolutaton reached England, and WM entrnated with her command She 
wsa Iamched in Pebrnq ,  1825, d yrived in the Hoogly, in December, airn a 
very f8tig~iing voyage of 113 drrp, 63 under ateam, and 40 under nail, entirely diw- 
appointing the euggvated expectations of the r h ~ ~ ~ ~ - h o l d e m  and the peblic. It w u  
8 fortunate circamrtnce for the speedatom, that the B m e  war ru then at  itr 
height, .nd chat the Government, haring proof of the utility of rtenmem in the ner- 
vieen of the Diorcr, were willing to take ba off tbeir hndr at prime tort, m t d h g  
.Ira Caftsin Johnston in wrpmmd. 



" Government bad no -n to regret the pwchaae, although the wm wm so 
aear its cloae. The certainty of her p.ssage to and from Rangoon wu w, grert, 
a v n  when the north winds protracted. the arrival of uiling vest&, that dm 
wan m t l y  employed in carrying despatcher, and in no inrlnee M e d  to out- 
run wery other vetawl. She mde two entire voy- within the fim month. 
Her accommodations, too, proved highly wfd to sick o&em and othem re-join- 
ing their +menu, or returning from the campaign. She has a h  been med M a 
transport, and has mmetimea mastered three hnndred men on boud. 

On one occasion, having brought the newm of the fint cess~tion of h d t i e s ,  
many days before Captain Snodgmm arrived with the despatches in His Majestfa 
ship CILompig dthoogh the Champior had uiled befon the E n t m  men reach- 
ed w n ,  she ~ v e d  the !l'reoaary above uix l a b ,  by preventing the trannmh- 
rion of stores, fresh contra& for tramporb, and other erpenses, which a dehy of 
twenty-four hours would have incurred. Again, the final new of the peace, de- 
spatched under similar circumstances, by Hb M Jesty's P i p  dlkgatm, WM antici- 
pated by the Enlerprire. Such a vessel, at the commencement of the war, would 
have avoided much of the severe rdering of the troop at Rangoon, which aggra- 
vated the mortality among the Europeans, while thdr diakem WM unknown and 
wuapected in calcaua." 

A memomdum of her d c e s  & given in the Appendu, whena it appears, that 
from Janaary, 1826, to Febmary, 1828, she made 25 voyaged, in dl 14,000 miles, a t  
an merage rate of 5.1 milea per hour. In April, 1829, she WM made over to the Bom- 
bay Goremeat, bbt failing b ~ L i s f y  their upeebtiom of her n p d ,  was 1- 
tralufemd back to Cale~tb .  

Mr. Taylor, who had d e d  from the London humciation; wan memitime zed- 
lady pwuing the Suez reheme, and had launched the 5lat of a rerim of ateam tugs, 
intended for the Red Sea, in October. 1825. The Envbwr a m  a model of a smooth 
aster tpg, hut wan totally un6t to putend with a heavy s a ~  and it aar a work of 
no 4 dauger to bring her r o d  the Cape, although dimantled of her p+a. 
She reoehcd Wcutta only in September, 1826, a month after the JuCiaau, a vmel 
of 521 tonq leaden with co&, intended M her c o d  

Nothing conld be more unfortunate than the raul t  of Mr. Taylor'r prof-. The 
J& was sent home under heavy mortgages f o r ' q a i n ,  &. The & h h u  wpr 
forfeited through involvements here, and ig Eogland. She WM too late for the Cd- 
cuttasteam fund, and the whole train of stamera intmdad to be connected with h a  
wan d y  abandoned. 

.j Ths Elubwr haself UM converted into a ship-tug, and while she had the river to 
herself, wan very s d  :-a joint-stock company pllrchwd her, cut down her 
paddles, (no doubt duly calculated by the engineem at home to give her a maxi- 
mum &,) injured her r a w  i n c d  her consumption of cod, and after mlking 
a lesing concern of bcr for M V ~  yeam ha+e recently sold hu for one-third of 
her prime coat. 

I h e  counter claim of Caphin Johnston .ad Mr. Taylor to mnnneration &om t& 
Indian rubscription fund, have w, fmluently been % theme of -on hen, &.t 
it is needless to revive the topic. Thua much, however, m a t  be conceded by pw- 
tien: the former, commanding a P i p  or ighl ly  planned by his rid,--punaing,the 
mute diaspprov& of by himself,-embarking none of kin own eapitd, and hiling 
in all the advantap contemplated, was yet rewarded hadmmely and permanently 
while the latter, aguming the line which, if any, must eventdly be sueeesrfd, stak- 
ing his own meam, and all tlut his credit could command, producing .lro the beat 
rereel, was denied a slqre of the premium ; was irrecmerably rained ; and, stin 
bent upon carrying hb projects thro&h, hu laat perished m&ably i?.the &el 
h . v i n g k e n l n u M e d o n h L J o r v l w y o v e r l d f r o i n B ~ i n O d  1830! 



Tbe Fdror, formeTly Lold Y u b f m l ~ s  yacht, had pem Walt out on rpceokdon, 
during tbe Bnrmae war. She arriwd nmkr ernru, in March, lsa6, but not M- 
h g  a purchwr, w u  dinnuntkd of bw m d h r y ,  and converted into an opium 
Buk. 
Tbe To&. met with no Mtm mccute M a medation. She 6nt trkd 

Chili, where her q e m q o ,  in a 6t of madnem, 6Rd a p k l  into her magazine, .ad 
-Jea the after psrt of the v d ,  with himwlf and several pqneqem.--She w u  
tbcn m d p d  to Cacn#a, (April 1827,) exhibited p t  capabilities M a tug, wpr 
panLwd by Cbvmment, at Ra. 61,000, and was trannfemd to Bombay. Oncn 
mote, b o r s r a ,  our friendr in tbe west, who eeem to e q w d  imporaiilitia from 
mbmmm, were dh&W, and the T e k  was wnvertuI into a p l euue  yacht for 
tbeOooernor! 

In 1846, the Engin& of the D(rmo, Mr. An-, planned and lmilt, at Calcutta, 
two &k atesmem, the Cmwt and RreJy, wbich daeRe mention, in proof of tho 
didicnlty of uunring rnnzsq nnder every care,in the introdaction of any mntlty in 
theamdnctofordiruya&in: bui l teeo~rmiul lybynat ive~ters ; lmdrrhb 
om pmarl ehnge, M pilot, commander, and weer ; trmming behgm Chin- 
m d  .ad C h t f . ,  and plying for p.armgm in a port h y s  nordedwithrbippiq; 
modmh also in their c h q p  ; still the utmost effected by theam boata baa been to 
-7 @ tbc apmar of day, rlthont any retnrn of tbe capital invested. 
Tbe Farda b the let of the rtamerr u yet built m private speenbtion : &a 

w u  b h e d  a the new Homb Dock, on tbe Blrt Jan-, 18B, dedgned u a t q  
for the ahipphg of the port, for which rhe certainly combinen all d&dk qud&+ 
mon t h  my rc#l ro employed. 8bs ha two 60 bone @na, with a wpm 
b o k :  krlodsddrrryL(iz.1~ ftet,ritbelepcaday8donboard: rhehathespeed 
d tbe h r l k v ,  ud w-ble odmatage over her in rough water. By way of 
e q e h t  rbp was a n t  to China, by her m e n ,  Merrrr. Mackintorh and Co., h 
Muchlnt,tmiagtheJaMhuapi~untnder, and.eqpittedbmelfwd,aafuu 
qmla velocity, making tbe in 38 d a m  whi i  the Red Rowr, a fa& d e r ,  
w u  reckoned fortanate to arrive in 43 &ye. On the whde, however, the m tug 
rprtem d not eem conducive sitha to expedition o r  eeommy. The neaarity 
of c b i n g  the bdlm every 3 or 4 days, b a reriorv defects belim Mir i obvi- 
.tedmthe&tcrprire, b y a ~ p i p e a t t h a f o o t o f t h e b o d a .  Tredgold'smrk 
entheSteunE6sme,ghathecalcnlationaf tbeqamntityofwatertobeejcctsdto 
preserve the bulk of a eonatant apedie grr.*. 
~ ~ O o m e n t h . d p . i d h i g ~ h W u t w o ~ n s , b n t g e t t h e b m e -  

dtl daired h m  thair acquinition, dariag the Bmmae war, me m h  u to induce 
~ r r c o m ~ o n t o t h e C a n r t o f D i n e t o n t o  nndontengir1ea6ttedfortwo 
vmal mkb. lb Court approvbg tbe mawre, obtained a tranrfv of two pair of 
10 hone enginas, then m atom, at Dcpttord, and shipped them to India, in 1826. In 
a qmmtc department a mferemm home had dm bum sanctioned upon the 8- 

tion of Mr. Scott, the commissioner in h m ,  for two p.ir of boat engin-, &pkd 
to tbe navigation of the rapid rivers of that &st& : h d t i e s  hd termLutsd em 
.g ofthe fotn vrired, batthe p l m w a s p r a c ~ u t e d t o w m p l e t i o n , . n d ~ i n  
1837 ra [anached four Gomamat &amem, the Ormgu ud hew&&, and 
tac H q l y  and Bur-. 
Tbe C?msgu and IWW- were built npoa an English model, M 10 gan brigr of 

war, by Mcmm Kyd and Co. npon a contract of Rupea 12Li,000 for each. 
" To rmn I I ~  the qnalitka of $bee vesndn, i t  must be dmitttd that draw 

*toompchrrtcr,rithrcfmmbthcirpma,udthcdfturioaof*pd- 
dlc .hm,  .ad harenot thespesdrhich ~ w d d p k d ;  udtbatbquea- 
pabb ofbutlittkprogrwaIlg.inrtantroagbssdrind. B u t a w i t h t h c a d ~  
( b r l . h r v e . I r r y a n u d c g o o d p ~ W ~ ~ c u r p o t k ~  At  



ZoNble ser-boats, to keep up the eemmuniation with our ~n paasioas on the 
asten aide of the Bay, wM, without them, ma ld  be atom& more d&& of 
protection, and productive of large uncertain upanme for the tmmport of tronp 
a d  enpplia. Ttrcy facilitate the colltction of the rimeam tiom the & pio- 

and enahle the Comminiouer to make Li drcnits of controd, at rewm 
wben it wollld otbarrLe he impoaible to proceed ; .rd tbey abridge @p tlre 
tQm of their darrtioll a t  all timea. By mean6 of one of thaa (the towing 
the Ncrdd. yacht) the Commander in Chief made hu  tour of inspection to Chi#r- 

4 
gong, and the r*Jionr on the Annun  Cosst, in Huch, 1829, which cotdd not Iuve 
been etTeeted in don& the tinrc by a * v d  They a n y  to tht 
mast, and fetch it from Cuttack or Chittagcmg, and m m  than once have been lue- 
fdly employed $n mplring remittanea to and fmm M h  or Madipatam. T h y  
M able, at all timer, to bring up troopr from the Chinaship, when the weather 
too rough for the river nhmers, and can proceed with them to the depbt at 

C h i d ,  if requid. Although not mmpuahie with d b u i l t e x p d y  hr 
-g, &hey are competent to that rcRiee in ordinary caas, and ue ~pecidlp w- 
fnl in thia way, when the regular tuga'(rach m have hitherto been employed on the 
Hoogly) could render no aar- w h t m r .  They can atam at om stmtch, 
in&mns,toPenang, Muhe.,orCeylon5 mdracitdairrbletoderotek 
to SU& parpoee, they might aadoubMly be vuy lllcfal M 8tesmsn on the Pilot 
&tablirhment." 

The I f - 4  and Bwhaqmtw rers alw bdilt by contract, the kttsr by Meaan. 
Kyd, the former at the H o w d  Do&. Tbay were of equal draught, aim, and re- 
l i i t y ,  though differing in aonstmcthn and shape : " They have been &clued to 
be equally well executed, M ng.nL materLL ud m r l u n d p ,  and in amdance 
with their reapactive amtractu.'' Nohitbrt.odtng them p d e h m ,  borsm,  them 
k m uenn ly  of 20,400 R ~ l p e a  in theirmst. which w d s g  onnclvw nnabk 
filly to comprehend ; it is, no deubt, partly attributable to the eortlp Lneb 
timben of the latter v d .  &b@thu dhzcpmq be- tbe d&s reds, b in 
the consumption of eods; the H~oghly b w a i q  iulf u much qpin M ths 

, &uhPmpootw : thb  fact dwrvw to be fully inveatiq.ted, M it can srle Apm 
man thmohecaaae; eitherthetngincmayly?bdyfilted, w h i e h m & d y i  
L paddlea m y  b e r o o a r m l l , ~  tBeboatmrphetool*tfor tbe atmamporer; 
in the latter cam?, the Hooghly would be the better mad for a tog. 

According to the origlna design, one of these boats ru for a voymge 
h a m ,  and the cod  depbta had a h d y  heen m t a b l i i ,  when the urml of our 

preeent Governor Qened gave a new imp* to the rubject of r i w  shmem, .nd 
led to the more decbk and intendug esperimeat of ascending the gmat O w  - 
itself, r tank hitherto unattempted, if we exapt  a p& trip by the Gout, in 
1826, .a high rs MaIda, beyond which .h WM M l e  to stem the rtnngth of the 
earrent. 

Aher the d routine of m i n d  and reports, (tbe necaury preliminaria of a 
c w  in the coancile of a atate, which b bound to furnish rrssonr, or aa it k tech- 
nically cdla " to 1118ke out a -'' for the highex nu thor ib  at h-) th i  
H q M y  wan dispatched to Allahabad on two successive experimental r o w  ; tb. 
M in the height of the f r e s h  of Septeatber, 1828 ; the aesond in the hottut 
and driest month, April and May, of the following year. 

To renda the expedition aa decrive aa pomible, Captain Johnrtou, and Captain 
T. Prinmp, Engineen, were ordered to accompany it, and colkt evwy informath 
regarding the river, and the ditlicultiea of napigation, &. We muat rdu our 
to the work for full account of both npeditio~. 



T b e ~ ~ d ~ t s m b a ~ ~ U h p , r s d t b e n t t Y n l 4 ,  including 
1 2 day8 detention at  Benara~. The whole passage, I I ~  and down, 1613 miles, took 386 

~ t r o d r r s t e u n , ~ a n m r r g e ~ t c o f 4 ) m i l ~ p a h o a r .  The-- 
M n g  3 k t  8 inchea, with 806 mmmb of Bur* cod on board. Tha quantity 
of h l  c o d  ras 2!245 marub of ad, .ad 408 of wood : her motion through 
the water was rerm milw per how, whence deducting the mean docity of the 
strum, 4 mila, 1-a a net p v  of h e  mila On -g from Allahn- 
bad, the ~ ~ & g r o l m d e d o n a n n d h n L , r n d r u o n t y ~ ~ f r o m r p e e d i n ~ ~  
whole of the dry rcplon there, (u was the fate of the Comet in the Moonbed- 
.bd river ht year,) by th fortuitopr dect of &ring her, had and stem, 
athwart the ameat, which, forming m sddy roold her, by degrras deMd away ra 
much of the rand -to sbeuofftharc#lUrigbt .nglestotheab~bywhieh 
rherarrethed: rhenoaceda r ,  theforesolwaternponhsrbrodaideenrblal 
La to drag her &IS, until a h  again ran ink the nand, md tbb proarr eonti-. 
Poed irvearibly dl higbt, until rhe cxtriatad harrslf. 

Her &~oad eqd i t ion  war a t h d d  with infinite fat@, from the mcemitp of 
rseLing for c l u n d n  throagb the wmeaoua ahoala of the dry meanon : an alteration 
in ha d d s r  hd m d e d  her more muqambk, but her eea poop accommod.- 
tion, tbough better adapted to the &rce hut her cna hd to encounter, (104O in 
ths d i n , )  war an impediment to her ateeriq a g a h t  a rtroly westerly rind. She 
dnddcmrnrrylstllrrantofonly 1 mileperbaur,batthir.drsnt.(lcwarlorttohar 
on crceomt of her havy dranght. She got to Benua with di5cnlty in twenty-ona 
&p, a ~ d  coald not useh Mimapoor for wmt of W. Her ragrge up md down, 
1WS m h ,  occupied 410 h o l y  which awn, after deducting the dctour through the 
8undurb~,  uoe4dcd her formu trial, both in time d in dirtance trammed, from 
&arindiogofthelorwatereh.MeL. 

Amoog other mefnl rernlta of t h e  nperiePents, whida ds fackdy  proved 
that thereexisted n o i n m r m o u n t . h l . o b t . c l e t o t h e d ~ t d a r i ~ ~ -  
mvigation, we annot  omit to notice. the mvbed chart6 of the G q p s  and Delt. 
chum&, publimhed by that able md lamented ofhm C.prrin T. Priorsp. V d d i e  
information a m  .Ira contributed in Captain dbbton's and Mr. Wuden'r n p o ~ ,  
and especially in a memoir by Chptain Smith, of Eogio&n, on the navigation of the 
duma, and its conflueam with the Ganga. It b to me tha opiniom 
and mearcher of weU informed md practicd o m ,  laid open tor general edihf.- 
tion, i~ t end  of being mnrigned to oblivion the moment dtm their ephemenrl DO* 

in a Secretary's budget. 
~ 6 a m e r e m a r k w i l l . p p l y t o t h e n a m a o ~ ~ m ~ ~ y  brought Mdsr 

dire- in the Marina Board, or in rpeei.l Committees, bn subjects connected 
6th Steam Navigation, ouch M, the rub~ th t ion  of rtslmm in the CompuLy'a 
Pilot d c e ;  the tug e m ,  and form of tnga and barge# M adapted for tba 
Onqp. We have in the volume M r e  ur an abmtract of th opinionam of the per- 
rollr bat q d 5 e d  to judge on such points, frequently followed by an experiment 
to verify them; thanks to the resolution .ad rpirit of inquiry which lure k 1 y  
rbuacterixed the Ben@ Government. 

me moat emmtial point of ICW&I,J the draught of the SteaIIWr, without waken- 
lng her reetion for the mpport of the boiler and machinery, hu been rcamplikhed 
by Capbin Forb1 ,  in a boat launched in Septemkr ht, which drew only 10 incha 
tmpty, and 2 feet when loaded with the weight of a 40 bone e q k ,  rsd 5 dap' cod i 

* The plan of Capt. Pwbea' Steam tag doa not ot with the s j ~ c i 6 a t i a ~  in 
App. A. 3. which dm to a b t  with a do& trm ; but tbe principb ia rb. 
tbcb. 



mile lam than the steamar'a ora velocity. 
A nubegmnt apmiment which w8 witmad, pre a more decided adrrmtqe; 

the result waa quite puodoxic8l rU the first view, & to prore that 
ow. could be equal to two ! The a t a m d a  m&mm velocity dona w8a stated to 
be 7 miles, h a  eolgine-8 making 30 atrokes per minute : with the float aetem, W n  
with 68 tom of kentiedge, the haximum velocity atBiaed w u  a mile, the pmtoa 
maJting28otr&s:-Now tbeseuurnbemueveryneulyin theument io;andar  
(he ammmptioo d c o d r m ~ t h ~ a o f t h e @ r o n , t h e s u n e q l u n t i t y o f  fnel 
u wouldhare c4nlveyedtbe anptrltepma toa g i ~ ~ c e ,  meted tD arrp 
bwrhithawiththetagastera; hgewuacleugainof morethaaPto1iathework 
&me, with a o a m i h  of one-fourteenth only in the W occupied by the p.suga 

The d v a t s g ~  of k p h g  the wcommodation boats detached, baa been mom 
tol lypmd i n t b e h e t m y a g e o f  tbeOoocrnorOsncralnpthe country; on thb 
o m i o n ,  both of the -river aturnem having reaaeh in tow, resched Bemwea in M 
&p, o r ~ u a 0 2 b o ~ r s o f s t s r m i s g .  T h e ~ o m ~ o f t h e ~ w e r e g r e d l ~ '  

while the ntemn bmta hd more room for their feel, and were more obe- . 
dRnt to the helm : the -the pUOe had .Lo bowme more rlrllfal in pointing ou t  
the chnocl ta be f o H 4  

~ntheothn*ofIadb,rttbc-ofSirC.Mdeoba,~N. the steaaP 
bmd&*g.SkndvilitheBcaSd.1bl~b.tMmdaa~t 
o b j e e t , . a d a d o f 4 1 1  tons, t b w b D d s q ,  farai.htdwithpowerfnlenginea, 

hnnched in the begin* of the pmaeat year. We h e  always thoaght tbat 
&e only hope of .earmplishiog thb derdrable object by its adoption M a public 
-. In the onset, no doubt, it would be a source of cqcme without resum; 
but how many haadred 04- of lem utility command a national outlay of greater 
.nnd mount  ? S M  the con- ofdesp.Dcba and public officers, to 
(1.7 nothing of the early d p t  of political mmmeretl intelligence, L worthy 

C 

of a pecuniary secri4ce pater than ia here demanded. 
Tbe ~ ~ h - ~ m & q ,  deepIy lsden with 11 dap' d a ,  atmtd on the 20th ~ a r c b ,  

.sd nrhed Aden, ha next cod depbt, an the 7th April. Her voyage to S- -- 
pied 31 days of actual oteaming, and 11 in ~vim detmtiow, which may wr 
be avoided. S S  encounterad contrary ainde and head m, and an i n h i e  nari- 
ga+n up the Red &a Tbe dhm% was 5872 milea, a  daily a- of 
140 on ber log. 
" mi trid voyage hu by some been conaidered M a hilare, becsllse it waw leas 

rn-lal than it might have been." The M t  neema to lie in the adoption of a 
-1 dependiag on intetmediata W t s ,  in place of a po&dd stumer, of burthen 
like the ffiterprk, which can make tbe whole ran at once. Captain Johnston had 
indeed shewn by a otatement (Appendix E.) that when constantly employed, the latter 
regel beeow ea~nornieal than th Gbgu or Iwoloudy, the a- 
port of d~ is obri.tcd. 

The Bug4 L f d q  hrs j* w w  dslnufed on her -d voyage to Suez, with 
P a t  M c e  packets, and r e  heartily aish her wcaa~,.anticipating thrt she rill m h  
her deatbtim to &e isthmus, in lem than a montb, whence anothm month wUl 
easily take the kttem on to Londonw. 

We muat conclude our pment extraas ii.om Mr. Q. A. Rimefa work, with his 
g e n d  table of Indii  Steamem, mmming, for a tam aee~sion, his observationr 
on  the river Gangen, which being of a aciantik eb.rrreter, have .n a d d i t i d  c b  
Do our d c e .  

This w u  written rmse m t h a  rince: the return mjaga of the Hqh Lidtap 
prord m a t  taliam j .Pd rbo mr avMe copa with the prorailing rpring ,Q. 



Uawal  DwAptiom of fhmm in &ifid India. 

above mewomneatr ue according to Act of hrl iamsnb u mrb 1- tb d U t b  ; tb h g t h  frm fore put of-, olda tba bomprit, torft put L$ 
~ p u t , a b a g l * n b b i t J k e e l i  thebm&b,at the b m d a t ~ a b v a r d w b & . 1 * 5  - 









G L E A N I N G S  

S C I E N C E  

X o .  3 0 . 4 u n e ,  - 1831. 

To the Editor of Q W n g  in SeiencG 

SIB*. 
I t  ie an old nmuk, that rdantihc u e  fonda of extending thebo- ot 

the department to which they are a#.ebed, than of its principh 8 .nd 
that, in consequence, ovenighta are d o d y  toaad to in the very 
of rhore acienm which have been moot hborioarly ealthted. 

What I am about to lay before yon, will dord a rtrilring illnuration d $be 
above olmervation Few br~oches of 8 c b ~ G  ham been more sniduoarly 
tivated than that of Conk Sectionr T h q  have bean hsted, a it &odd mm, in 
cverg variety of way, both with and without reference to the cone ; and yet it 
k a mingdru circumstance, that in dl the lrutLes which I have had m oppor- 

' tunity of examining, there ia either no direction given for snch m elemenlr). 
proponition M that of cntting a pair of Conjnpte Hyperbob from C o n j w  
C o w ,  or the dimtiom, if given, are erronema. 

The boob which I have c o d t e d ,  are R o b  Sin's five books ; the h- 
the on Conks contained in the Scholi. to the 8th Prop. bbok L of N m n p r  
Principie, by Le Senr and Jacquier ; the artidea in b' Encydop#Ua ; ~ b -  
Robertaon'a (of Orford) four boob ; and the very recent work of H. P. h i l t o n ,  
of Gunbridge, 1828. To these I may uld, the lit& tmatben of Vince and Peaco&. 
Tbougb all t k e  Authon ue diffrw in upkinlng tbe properties of 
hyprbolu, not one of them given the 1- hint M to to conjugate hyperbokr 
cm he cut from conjugate cones. 

The only author within my w h ,  who ape& expnrly on thk mbject, k Dr. 
Hutton; and the following k hir definition of conjugate hypaboly  M given among 
the dehnitions to the chapter on Conic Sections, in the 2d vdnme of him count of 
M.thunrtiea "And f h e r ,  ifthere be four conm, (PI. XIU 6g. 1.) CMN, COP, 
CMP, CNO, having all the enme vertex C, and all their uer in the ume I;lane, 
.nd their sided touching or e o i n c i i  in the common interreeting lina MCO, NCP; 
tban if there four c o w  be dl cut by w e  plane, parallel to the common plane of 
their uk, there wil l  be formed the fonr hyperbolq QQR, XBT, VKL, WHI, of 
which each two opposites u e  equal, and the other two u e  conjug.ta to them ; M 

bqe, in @re 1." To be mn of not mhpprehending the meaning of the lbors 
dahdtion, I lure consulted dl the mrSbemrtidurr of my ncquaintnnce, and tbey, 

MEW SBRlmI, NO. VI. 



withont exception, clgeed, tbrt their idev of the f o n n a t h ~  of conjugate h y p -  
bolas, by the intersection of the cone, WM prse*dy what Hlltbn h.r ban Inid down. 

And yet, notwithatanding much high authority, it b certain that Hatton'a de6ni- 
tion M wrong ; lad that conjnpte hyperbob will not be produced in the m m e r  
he daeribes, n n h ~ ~ ~  the f0nr cones ue d e q d .  To prove the tmth of th i ,  it i 
neaamry to mndder tm euer Ow, therein the p h a  of the  hyperbola^^ 
ue perpendiculu to the p k  of the bue of the ame, rrli k Hntton'r 
supporition ; the other, thvdn they inclined to it. I dull content with 
cumining the 6nt cue for )be pnrent, leaving the reeond to a future o p p m d t y .  
Let ar take the tm c o q j w  cow u given by Hutton, PCO, OCN, (m 1.) 
.rd suppore that the plane of the hyparbd. SlV, IWH, b pcrpmdieukr to the bus 
of the cone ; and since the q l e  betwarr the side and the bum of the cone PCO, k 
COP, m that between the ride and bue of the other cone OCN, b CON, and t h e  
q l e a  are the complemeots of u c h  other. Then let tbe &IUI of the b w  of 
PCO, that is, the altitude of OCN, he T, and let the tangent of the awle COP, that 
i, the cotangent of the angle CON, be 7, then the dtitnde of PC0 = rdiar of barn 
of OCN=r 71 now let the distanceof the centre of thelmmofaehcone,n- 
apeetivdy, from the plum of the h~perbo1.11 SFT, IWH, that 4 the l i e  jo- the 
ecntreof t h e w  of u a h ~ , m d h p o i n U A a n d E , o r t h e b B A a n d ~  
which, by Hntton'a hypotheti*, are. e q d ,  be b, and thir in evidently equal 
to the perpendimlam drawn from the points F and W, rapectidy, to the l h  
joining the apes and ctntrs of the cone PCO, and OCN ; let the point of the inter- 
&n ot thae perpcndicdu~, and tha joining linat, (which cannot well herepre- 
~ n t e d  in the figured, bnt may w i l y  be mpplied by the i m y l i t b n , )  he X and 3 
then the A's FXC, WZC, rerpectively, are h i l u  to half the vatinl A'# of their 
rerpeetirecona; a n d b F X = b = W Z  byhypothenu, m XC,rhuia, the &- 

of F, the vertex of the hyperbbla SFT, from it. centre = b 7 and ZC, the dtt 
1 

of W from the centre of IWH = b X - 7 ; th.t L, the --trm 
6 

of ~ m ,  ia b r and of IWH ie. T. The q n e n ,  hmforc ,  molven itself into tht ; 

haring given the hyperbola s FT, w ~ W G   mi-tmxuver~ ia XC, whors abach ia 
*A, and whore ordinate in tbe perpendiealu AT, to find i h  d - o o q j u g ~ t e .  

6 
If that be e q d  to ZC, or .;. , then b IWH the coq/lrg.ts hyperbola equal to SET, 

but not otherwire. 
Now, for thin purpose, to avoid confnaionr in charactera, let ns expm the - 

equations to the hypsrboh, by Suucrit let-, thue q = r,,/ 2 + W' 
w 

in which, rs d, q u the ordinate, V the remi-tmmene UL, themi--- 

jugate, and w the a*; and then 3 - -- .R now here, ur &re, 
-4/2 ww x - a  

I t  hllowa, therefore, that the true d-eon jnga te  uir to the hyperbola SIT, k 
b1 tht h, the dktance of the plane of the bypcrlok from the d e a l  triangle of the 



tbe t.npsat d COP, or nmltipUal by tbe tulgemt of CON. Tbas hypeAoI.r, 
tbarsfore,-tbecoojugate, a a p t i n o w u r e , t h t  4 r h o . t b e m j u g a t e c o ~  
am both eqtul ; or, in other wordr, w h n  the *la COP, CON are each 45O. In th.t 

To get the tme coojugate hyperbolam, tba cona mwt be cut in a dierent man- 
ner. The p k  of tbe hyperbolas, inrted of being tlua anme, mnst be st right anglea 
,to ea& &a ; that ia, in 5gwe O, pl. XUI. kt CFA, CWE be tbe p h e a  of 
theracial trbgk4of tbu w-, mdlct-YTx,YIZ betwo pl.ncr p d e l t o  
tbtm, cnttiog the wna st right angla to each &, and to tba of the wna, 
rir PAO, OZL, then the b y p d n h  formed by tbe intaaeetion of YTX with 
t b a c o n e P C O d Y I Z d t h O C L ,  amamjogatetouchother. 

Thetruthof thbiaobrious, h i t  b plain, W T P ,  tbedk tmeof  theplaneof 
tbe h p r b o k  YXT, from the pkae of the bsd triangle CFA, b e q d  to the 
rmi-trumame u i a  of the hyperbola YZI 5 and dmilrfy IW, tbe diotance of ths 
p l w  of the hyperbola YZl, from the plane of the wrtial triangk CWE, b e q d  
to the 6 - t r u u v  uk of the hyperbola YXT. I t  followe, therefore, that to pro- 
dnce m h ~ b o l a s ,  the con- mmt be cut by the rune plane in the m i n e r  
oommonly directed; but to prodtrea +ate byparbob, the conjngatemna mmt 
be a t  by plan- perpendicular to u c h  other. 

I rh.ll forhear considering the m o d  case, that in which the p b  of the hy- 
perbola are inclined to the p b  of the bue; M it wodd extend thin letter too much ; 
and my chief object b attained by haring pointed out the error of the commoa 
ida  of Cmjngrrte Hypabolu. I may, perhap, addreas pon on it at a fnture time. 

In R e d  Enqclopmdii art. Hyperbola, it h rtated. " It may be marked, that 
while opposite hyperbolas muat be regarded M two di&rent branchen bf the u m e  
m e ,  conjugate hyperbolsr are two diflerent curves, p t ~ n i q ,  indeed, lome ana- 
logow propcrtieo, but d l y  unconnected by the law of continuity. For in the 6rst 
p l n ,  when a p b  cub two opposite conic mrf.ea, it p r o d u a  no more tb.n two 
oppooite hyperbob, without the smalleat trre of the conjugate h m k ;  and in 
tbe n u t  p h ,  if we c o ~ i d u  the hyperbola as it b determined by m W b d  
eqmtion, no mch quation un be found, that p d n g  the u m e  +m of 
the w-ordinates, dl comprehend d l  the hw conjugate hyperbob." 

It may be obrerP.sd, that dtbougtr the hyperbolm w a t  from conjugaW cona ia  
tbecom&on way, are not conj-te to uch, yet t h q  us d m f k  to these conjugates. 
Thb b notiad in the mw edition of Hutton'r Collns of Maqematics, edited by 
Ohthus  Ongory, 1828, of which a few copia ue jnst come out to India, and which 

mani &rub idd i tbn r  to the 0kgh.l &rk. In VoL 11. pa& 105, the 
krt menteawe of the qnotdon. rhich I haw dmdy &en h m  the old edition. b 
d t e r d o t b e ~ :  " ~ r l l l b e f o r m c d - t b ; s l o a r h ~ l a s ~ ~ ~ , F B T ,  
VKL, WHI, of which each tm o p p d t a  am q t u l  ; d each pair rarmbkr the 
cqjngatutotbs o t b a r t w o , u b m i n t h e d  m; but thquedaot -  
r r t d ~ t b s ~ 0 l l j ~ ~ p t d y w l a e c l t h e h w w ~ a m r l l e q l d ; d  tbm,tbe 
hypwbohlsctiosu,amdtqtul.Iro." N o ~ n r , b m e r e r , u e g i r r n h m t o  
cut the rcarUe coqjqatu. I t  may .Ira be nmuked, that the up-ion, "each 
pair w e d l a  the coqjrylata of the other two," b not correct mathematical 
lzqpgu It &odd b "d pair k lirnikr to the coqjlrg.ta'0f theother 
tm," M may enily be prored; for t k j  am hatwan the name ~ y m p t o t a ,  
.rd bypexWu tht hra tha uymptoter, am d m h  to d other. 
RL q .LO b &own thum; the tnamemuird tbahypsrbokcutfrom 



tbeumePC0 b br,  a n d i t r m q j q p t e u h h b .  Hence t h e t r m m m u i r  of 

the hyperbola conjugate to that, h b, md it. wnjngate uL b T. N o r  tbe tram- 
b 

vvre u i a  of the hyperbola cut, by Button's method, from the cone OCN, hTi 

uditaamjqab?, (byre~~ninginthe MCM awmerwiththe wne OCN,mrith 
b 

PCO,) is A lhen b : b T : : - : b; that in, the proporCion of the transverse 

The n-IU rs#rroin and hipthg  tracb which maybe traceddl over 
the DeL.han (and which, it h kliered, ms mde chie5y prmha to the devuhting 
ran euried on by the Brahnuru .rrd mkr mom, againat the Budhht acrd 1- 
triber), dnce that the country had attained a high otate of cultivation and 
pmrperity ; and it h believed that their mid would nnev such., 

Tha Mahrattu, who ktely held the coanlry, wwe a nation of plunderers, 
who forced the lado into culdvatbn, by extend aids ; ueh Potail, or head man 
of a rEU.k, being a robber, an well am cultivator, who foraged in naighbotuing 
countria, for and cattle, to d l e  him to cultivate the arid tracts, on the 

phian of his ntrut, where no premutions were then taken to hwband 
the periodicrl rains, an was worl Mda former and more latled gommentr. 

Tbe Britiah received tlua kada from the M b t t a a ;  and nine they ueitber 
admit of the cjrternd aida obC.iwd by the cultivators o f  Mahratta gomnment., 
nor have put in order the r a ~ o i r r  and higathg canaL of the Budhist and 
Deo governmenla, it in probable that the wantry will not repay ita =pews. 

It k beliered that, by a due attention to three points, the Dek,hm might a& 
become (whrt it once undoubtedly wan), a populot~ ud rich county, abounding 
in large citier mi mutr. 

l*-higation, by meaw of weira or dam, with aide c b m d a  h m  tbs 
rocky falls of all the stream, 

2rrd.-In'd tramport of rurpllu prodace at a cheap rate, rod exempted from 
mxatiow tramit dutie8. 

3nl.-Pall employment for the pmaent plundtwhg t r b ,  by u d n g  to be 
cnpmQd, on pablie u o r l ,  a portion d the crsh n o r  diamipated in keeping 
tbem in mbjectioa, and in outlawry or idbneu. 

Rcnmh en Iwig&. 

' h e  periodical min~~ M in the Dek,han chiefly during the months of Jnw, 
July, Anpat, and September, and then in such abundance, an would be ample 
for the whole year, if the supply me hubanded. 

&in, rovvQ the end of the yeu. and a h  in March or Apnl, there are 
generally hmry showers, which seem natnrdlf and bme5cially purpored to re- 
plenLh the muvoirr and trakr. 



I t  d be m&kt,at -to rsp.irallthe.ndcntruervoin.ndd.mror 
rcirr, and rureh for dl such strums M have rocky Nlq nuking the 
retain tbe upper level, and flow dong the b a h ,  (a interrnedktely between the 
bank .ad bed,) until they can be p a a d  over p n n d  fit for cultivation, or to fill 
ruch natural or arti6ekl tanh and reaervoin, M may be formed, or be available 
within their coune. 

The rocky hllr u e  the p h  from whkh the ri& M@bg a n a h  should 
branch off; their m o u h  being cut in the mlid rock, ro that tbem would oe no 

d.ogaofthe-enluSinetbe.pertan. 
In mme maw, w h  a wnterhll u fu distant from l o r n  ground, and that 

high  bank^ in t .mne,  in temztd by r a b ,  it might be a d k b k  to put down 
-1 (pip) or pipwork, (embedded in the rolid rock of the bed of tba stream,) d- 
dently large for the stream required, m M to convey it from the w a t u N l  
heighth to the put of the river, or sds, oppodte tba lower gronnd r e q u i e  
to be irrigated; then by r.idng a pillar, with pipework within it, the water 
wiU h e  to ita original 1 4 ,  and p w  over the bank to the l o r n  ground 

Nor ronld thb be ro txpuuiw an might at 6mt be imagined ; the nrtivea of 
the Dek,h.n are pvticalvly expert in excavating rocks ; they do not, (an might 
be ruppod,) w n h e  t h e d v t r  to rmdl tooIs, but on the eontruy, when 
they have extensive worka on hand, they aw l y e  rLedgc hammen, in which 
a t a  of #tee1 pointed chiml~~ may be fixed; md they c o r n  their legn with thick 
leathern wwm, whibt working with them. 

About twelve thouund R a m  per mile, might be alculatal for aml or p i p  
work, imbedded, air-tight, in rolid rock, to d m i t  B mt.pl, twelve i n c h  in 
dlmcta, d lowiq  that chnnun a u l d  be obtained wu the rpot. 

For thir method of wnveying a atream, it mattem not whst d i p  or insglu- 
U t i a  are p d  over 8 the &n6ned water will always attain  it^ o r i g h l  lev& or 
marly m, when a pillu (with a continuation of the &-tight piped,) u mde 
for it to ri8e in. 

Particular l d t h  would debmine the mode of conveyme; what u p u -  
dcululy advocated in thu paper, b, that the atmama of the Deck,h.n, ixuteul of 
being allowed, M at p m t ,  to run want6 to the ocean, should at every 
N1, be retained at their then exhtiq Iml, and be tamed off to the right and 
left, to irrigate dl lands, and to fill and replsnish dl the utifiei.l or mtard 
tanlcn on mrmoirs, that the rtrsun r i l l  run to. 
Tbe bed. of every b r o d  aah o&r ready-nude r e m d m ;  thry h l d  

be banded off by mcceaaiw wein at the rocky wakrfdls, u rcU to nt.in 
a mpply of water u to tarn the mrplru wsr the country lorw d m .  

Nor,withrg.rdtothelyarhmdthelkk,h.n,meh utbeOod.my,tb4 
Kiatnah, Prd rhe Nwbrrbd., it h believed that tbe time ppproacba, when if ap i -  
td i&ofrapee t .b Iec~ .ndfrmdr . r s  pamittedto rpccPLta exterairdyirr 
the interior of India, meh rirar may be made m~&pble. 
Tbe h a d m  whkh would .ceras to the Omamncnt and country, tbmfrom, ur 

too evident to require elncidstion. 
T b e o ~ a t o t b e l u ~ n o f t h e ~ r h e n a p p e u t o b e ,  
In Want of avdablc capital, popdatbn, .ad produce. 
2nd. T h e M l e t t l s d r t . b o f t h a t r i k r w h o e c o p y r o ~ p u D o f ~ b m t .  
3rd. Thc rocky f.llr in ths ~ ~ V W S .  



It h hoped, thrt the tm fint o b j d n s  rill, in time, be removed by the wine 
wm which appear to be in eontemphaon, reg* the Mnr of crpi- of 
a respectable class. 

With regard to the third objectioth the d t e t  of thtppcr would be g1.d to have 
tbe opportunity of p m d d y  proving, that thee  rup fa& d o r d  the m e m  of 
id*, on en extemive sale, the a m a a d i n g  country lower down the stream, ao 
u to produce ddc.  for -port ; and that they by no m m u  offer i~nrmolmt-  
able obgtrnctions to mdgndon in the praant advanced state of the seiencea. 
b h  of a cheap a d  very durable mture, may be formed in the rock at each fall, 

by a fm lb. of p-h, propdy applied to form cavitiea for l o c h  when pro- 
caring n t o ~  for building the r e i n  or damn. 

I am prapual to prore, that tbe~e lunken h ~ ~ h  may be made at a cheaper rate 
rJsed locks, (ulculated to reai8t Indian torrents,) posribly could ; and I be- 

1 ' i e  that tbeir adoption would, (prorided Lben were produa and population m a -  
Eimt,) mda both the Nerbudbh and Gdverg ,  (the Ood.very M high as t h  
j d o n  with the m a ,  and the Nerbudda up to the confluence of the  mat 
wipith it,) navipble, if camed into effect On a eompnhemive wale, combin- 

the formation of weirm or bonds, for w o n ,  with the meam of tramport for 
surplar produce without the former the latter would be of no use. 

The tribes of p l a n d m  at present infesting the banks of the larger riven, and 
the b i b  ncar them, might be formed into h d s  ofwork-people; in the h t  inswee 
to m m d  the worka ; then to cut down the brestr, a d  to work the boats a d  
nfta ; eventually they might be nettled aa dtivatora and boatmen ; a podon being 

M organiaed garudr. 
If the Nerbudda, or any om of the larger riven, were bonded off for i&on, 

and supplied with Foci-locka for naviption, aa an experiment ; it would, I konaiwa 
be found, that from ererg b d  or dam, branching off from each waterfall, them 
would be a subordinate canal which would irrigate the amand ing  loner muntq, 
m d  in many inrt.ncem, m n v q  the produce into the lug& stream. - 

Thm m d  cuub might be made b fill d l  the m d  ~ b r  rhich dry np dar- 
ing the warm month, and would replenish dl tanka near at band. 

S l y r  might be m d s  ; cotton, silk ; iron be produced, and be smelted ; in short, 
the rcsourcw of the country us unple ; and vaat ttrrcm of rich land u e  nnocca- 
pied : but to give tbe impetru, it k aboolutely neeessarJ th.L respectable Enm- 
or P m ,  (or w h t  mnld be still better, the two together,) should be permitted,.nd 
be e-mged, to employ tbeir c ~ h  in rpscala t io~ of the sort adverted to. 

Retired of the Honorrble Company, who would be d l i q  to devote 
their tims and capital to thia end, might be encowaged w to do. 

M.np hill bncta ur almost vboll J umrplorsd ; their resoarea may be p a t  ; 
and it ia well known that come of them abound in m i d  wealth ; and t&t the 
h d n  on the midea of hilba neu  rprig or streams which admit of irrigation, am 
by fu the mwt pmdnctive, thougb at  praent overgrown with l&t wood# or 
gma, which rrincca their richem. 

I t  ia belimed that d and iron abound neu the solvcer of the Nerb*, 
amongat the Mah. Deo hilb ; .ad cod b.s been found in detached p k  bmogbt 
dam by the Ton.h river j which runs into tbe Nerbadd.h, w H u u h b d .  
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III,Notc on certain & c c h  of A n b d  Remuitaa fm Avo, 
p T d c d  by Jamea Calder, Esq. V. P. to tho Muamtm of the dd& 
Society, by Hugh Falconer, Esq. A. M. d M. D. 

[ R d  .t the Mating of th F'hpid Cka h. Soc. 20th April, 1831.1 

Tbae rpeeiwnr of A n  besib raa proenred, witb aome didlcnlty, from tbo 
neighbonrhood of Rome, where the d & n ,  by Dr. Cmwfd, hd bcan previ- 
onsly lluds : we may b o p  em long, to h.rs a richer rrorbmnt,  throrrgh the w- 
tiom of Mnjor Barney ; b d  in the mantime, it a u y  be inhrsrting to the Society 
b know wh.t individd foaila of the n n m k  hare kan idmthd with t h m  
bma, by Dr. Cmwflud. 

I t  mlut be prembed, that the following attempt at d b r r i m h d q  the a n i d  to 
which the fmi l  boats belonged, ir mhmitted to the Society with great di5dena, 
.nd ir contesredly imperfeef Had tbe maan of cornpubon beem mom extenaim, 
.n .eearatc list might hare been made out : but no recotme could be hi to the 
&letom of any mahgwa i and the only available mnrca of information, 
Cnrier'r m w m  Fordla, .Id M m o h  in the OaobgM Trmuetionr, by 
Bwkhd .Id Clift. 
Pllrthsr, thin note daa not p r o b  to contain my thing o w ,  or to make 

any ddltion to the lirt of besib from A n ,  M y  dlcorucd. 
'IbtrCllUiPrVCcoIPfjOCdtoq~pedB. T b a e ~ n o m u i n e ~ t r a h - w a ~  

rbell, nor any specimen of tbe depo*t in which the ramin8 am bund ; but it u 
believed to be the same diiuvid formation in which the re& d smwm4h .n 
fotmd in Enrope and A m e r h  

The rpechezu conlist of -ted partiom of bone; many of them colond 
with iron The hylmartr d y  -, .nd fewofthem beuing d of 
.wition. 

Of tbe Pschydarora, thcrs uc boner belo* t6 WO th rhiwaanw 
and d o n .  

No.1.A. k a f r r ( l m e a t ~ o f a l o a g i ~ . I d m t i a l m t i m ,  of8 
molar tooth of a mutodon, with a portion of the .tt.ehcd jaw, and a ne&y m- 

tire fang. The chuackm ue not rn5ciently marked to detadm the rpsek., 
but it rermr to approach moBt nearly the rut& lu(dnu of Mr. Clift. ( h L  
Truu. rol. ii. p. 11.) 

No. 1. B. k a portion of the middle of the f m n r  of a mutodon. 
No. 2. A. k a portion of the bra j a r  of the Mt ride of a rhinomm, cont.in- 

i q a  perfect tooth, which h b&n .Eeidcnt.lly divided. I t  h belonged to an animal 
now extinct, and of luger rize thmn the rAfromor mwmcmw of thu corntry. 
Tbc form of the tooth u di5erent from that to& by Mr. C ~ ~ ,  bat M the 
~tenvuy,fmmwearing,r i ththergeofthe.Ir imrJ,  it b.oar~.autterto 
determine whether or mt it belong8 b 8 ditrermt speck. I t  rercmbla very daelp 
in fmm tbe rhbmw -W of the 08wmmr P a r k  of Cnrhr. 

No. 3. a, b, & c. Are rrrtebrm from difkmnt put8 of the spinal column of 
CkcDcdilrda. S o w o f t h e b o w  a w i e d t o ~ ,  r e re  f o n d  to belongto the 
kplor+h of th Guy., or a spcdsr very nearly Jlied. 

No. 4. a, b, c, & r. Are o u t o ~  h p w b  of WO k g 0  p m  of h d ,  tb. 
c.ga.ndtryoays. T h a ~ ~ ~ ~ h # o f  t h r sa&dBk. r8*  p r ~ p & n b t b  
othm bow. 
Tbac an? mml rpscimeor, anup* the gmm put of thr colltction, to 

r h l c h D O a ~ e r b . ~ e b s r n ~ ~ t e d t o k *  Son#dthm mrrllll~~ked, 
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md the iodividaala to which they belonged might be huarded with a tolerable de- 
gree of eocl8dence ; but when the dha fell rbort of &ty, It .pparsd bet- 
ter to p m m t  the baa without attempting to mame them, than mn tbe rbk of 
giving mimomen, and mukding otherr 

A mnwpodmce h r  haem dbeomrsd between 8 @men from the H i p ,  
a n d k d  the t r h y s  or-, -An; thae un be 1iUledonbtth.Lwhen 
rs h.re .I! opporhmitJ d m&ng a c o m p h n  of the f d  boos from both 
pkca, f u d m  coinddcam rill bo brought to light 

- 
To the .bold d d p t i o n  we take tbs opportunity of subjoining the following ex- 

tract from the Jonrnal of 8 Mission, deputed by Major H. Burney, U iden t  at  
Ava, to Yenaqpng, in h o w  of proenring a lvga wllection of the fogil remainn. 

The expedition waa unsnearsfal, but we cannot help surmiring, that it WM 

only ro from a misconception of the object to be sollght ; for Mr. Bedford sop, in 
two plaeq that the ground waa every where rtrewed with fragmenb of " petrified 
bonea and trees ."-He seem to have looked for rkeletom in a more perfect state, , 
and to have imagined that such had been collected by Dr. Crawfd,  which is far 
&om beiig the m e .  

&tractpon the Jo-l qf &&cwy H. hdford, depJrd b Yeaagynrg, ir 
dsr, im  r a c h  of P d  RMfrr. 

Thwday, 13th Jsrunrry, 1831.-Arrived at Yenangyonng at 3 P. a. I waited 
upon the M y o - d ,  and rhowed h i  the order which I had received from theLhwot- 
tux. He said that he did not know the pl .a  where the fossil r e m b  were pro- 
curable, M he had only nsided at  Yenangyoung for a few weeks ; but that be 
would aend for people to guide me to the spot early to-morrow morning, and that 
be himoelf wodd acwmpany me. 

He further dded, that the inhabitanb of the village nm in a slate of extreme 
irrmbordi~tion, in consequenceof having been compelled, by the Myo-thoogyee, (who 
b at p m n t  in Avq) to wntribute 2,500 vbs of silver towdm the payment of 
the 4th imtalment ; the gnater part of which they e r t  hss been pecdated by 
the MYO-#Wee himself. They have pulled down hi holue, and hi family have 
0 4  to an a d j w t  village for protection. They have desisted from drawing oil 
from the w&, aad are determined, if the Myo-tbogyee returns @a, to a h -  
don the p h  altogether. On thb account the Myo-ouh posaeraca little or no 
infinence over the people, and I am +d that it will not be in hi power to render 
me much a~iatance. 

14th. Set out at day-break, accompanied by Mr. Abren, the Myo-euk, 
.nd 26 coolies. We proceeded about 4 miles to the southward, when we arrived 
at the hill of Maw-kng, or M they pronounced it Main-kia. I could not perceive 
the nlightcst vestige on that h i ,  or on the ~ m n n d i n g  ones, of former a c a v a t i o ~ ,  
but a few mileal beneath the snrface, in every direction, we mw fragmenb of 
petrified bones and ht& We commenced digging in different plaeas, to the depth 
of 10 and 14 feeL Tbe mil mr w d ,  rmmixed with loam or clay, pd very clore 
m t e d  undstime. ARer 10 h o w '  unremitting kbonr, we left off, having 
met with nothing to reward our honble. The Myo-ark mid that rhb p1.a did 

MWJ to the district of Y v m a g ,  but wan id the jagbire of M-a-nee, 
d Wm mrder the Mycouh of the village of Nswrg-h. And.tiut he mdd 
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brtb.tpsnon to meatme .tmyborteariyto-oonmmoming,nbq @a 
rid,) add d o u W a  pkk me to tb suet qmt rhae Mr. Crawfonl procmsd 
him colkctbn, r it w r  fkom that dl& and mt from Y w ,  that Mr. C. 
obtained hir coolies. 
15th. Findiry at 10 P. M. that tba m- who hd bssn dispatched lut 

night to Nyonag-h, had not retrrmed, I WM w the aoe of waiw u p  ths 
M y 4 ,  when the dk-wwm of the Petroleum relb called upon me, urd uid, 
thatnot l o a g q o h e  MfomdthepsM&dhadofmEkphant,atapkcealled 
P I o r y r q  KM-but, and he hi, no douht, but that mom d d  be got by 
d i e .  HeuMth.rtbeMyo-4ukurdbcrers&ytocodaetmetothepkas. 
with the anma complement of coolies M I hd p t m b y .  We .ceordingly at o u ~  
.ad a wJk  of 3 m i 4  arrived t h a  I t  Laituated due nor tbu r t  from Y w  
y.+y, between tba ribgw of Twun-dpag and Tkmq-rq - e W ,  .bout hdf a 
mile from aeh. Tbe latter rinye L situated very agreeably on the e u t  bank of the 
Pp-gy .+y  river, whkh b tbm, at tb rcraa, h u t  36 f&t bmd. T b s d h p  
umWnr about 350 i n l u b i ~ ~ ~ h ,  who cvc principally employed in nviDg cattle fa 
the adjawat oil wellr T h e p h  supposedto wmt.in f d  d i n  a m d l  
hill, .bout 110 k t  high, like the h i  of the Mdr-idmi the surface u 
fragments of bona and pctrifbd mod. We dug in dilbmnt plus to the depth 
d l 1  .ad 18 fee&, buttocmd nothingworth the troobkof amybg away. -On 
ow md home I told tbe M y c d  tlut I h-rd that the hill of Poyd--, 
(which t vinible from this place, but L mneh  mu^ the town of Tw-& Lh.rr 
Ymaqyaq , )  contained f o d a  ; at thL they dl laughed heartily, and the MJO-d  
replied, that the highest peak of Ponp' - -  b inacmnible, and that it WM a 
popular belief that w h e r  rucacded in attaining it. summit, m d d  infallibly 
obtJn whatem he wished for. On thin account, when my pemn mrlta .II 
wmawubh repwst, it t cartomary for them to td him to go po*p.i-hq. 
Wbacl we h d  macbd the M y 4 ' r  ho~lae, I uLed him, why other people hd 
been able to proears tb& d rby I codd not m a t  with the ume ruccaa r 
apecLlly r I hd brought such a positive order from tba L h o t - t a a .  Tha 
dU.o- replied, that when the British Resident WM on his rcry to Arr, that 
llaptleaun .ad the Rangoon T84re-&ngyer dcaired him to collect M mcmy foedl 
-maim u W b k ;  .ad when a d k h t  quantity WM aneetal, th.t a proper 

muld be mt from A m  to t.Le them amy. h compli.nee with thir 
nqm ht hd d d y  mit out people to oolkt them, IQ to the period of Sub- 
. r M c r  Riehudron's &. Mr. Richudron told him that he c u m  by order 
of h j o r  Brurtey, and in c o n 6 e q u e ~ ~ ~  d thir he M given him the wbok collec- 
tion, .fhr received a doaccur of 4 b o t h  of brandy and 4 l w d k ~ c h i s h .  
He Ie d&d, that Major Burney had  taka^ d o m  hb (the AMau-wool'#) 
w, .ad l umwrmdum of a peculiar rcu on his fonhud, omrioncd by a 
m n  of hb .Lull. I told the Myo-od, that M Mr. Abnu WM anxiom to 
mrn, d u I bad r&drsd p i t h  i n j u n h n r  from Major Bluncy d tb 
W-ra motto bra Y - q  until1 m c c c c d e d i n e t h e h e ; t h t  
I &odd be under the d t y  of writbg immedktely to A n  to inform him of 

ill -; and that, if bc wished to avoid the severe dirplarum of hiq 
Q ~ r m r ,  ha bad better #train ersly dlort to urmt me. Thb .ppsMd to rkrm 
& m d ,  .nd he i m d i l y  writ for all the had-men, d coudted with 

w. A &ort time- heeatrated me to defer 4 t h  to Ara 
rmtil the &y lltv to-mom;  .Id Adad, that u the h d - n u n  of N~orc6-l.  
hd mt thought pmpa to come to m, d t h o q h  bc h d  promised to do m, that 
rewouldgo tohimto-morm*  mod^& urdRymcr more whatcouIdbeQne 



170' On o b s m h g  & Polar dltar. [Jm, 

16th. &t out dong with the Myo-04 for Ng-la, in 8 lyle boU Wo 
-.rritad them about half put 6 A. m., and m t  for the bud-man of the village. 

said, tL.t prsoiolu to Mr. Cmwfnrd'r arrid then, the villllrge had beeD 
-ed by banditti, and all the inhabihntr had Bed into the jangle ; d tlut 
rhm the Stam-boat raa aground d y  opp i t e ,  the rill* nu oeeapid 
by a Bb, and d a d m e n t  of roldien stationed then to protect the villsge, m d  
induce the rillrgan to rsftnn. And that, at pnsent, then wan not a singk inha- 
bitant in the place, d o  waa praent, d m  Mr. C. made his colleetioa He, how- 
mu,  pcokmcd hi readhen to miat me in my rerurchea We spent the nst 
of the b y  in hmly the eomtrg between N y q - k r  and I-, but 
uufortumkly fell in rith n o w  worthy of notice. 

Fieding that I eoald m t  succeed unla6 I n m h e d ,  .L lcut, a fortnight a t  
thii p h a ,  I rsqoated t b e M p o d  to famiah me with a boat in order that, 
I might return to Am; &er having suretsd 8 promire from him, and the 
A-, tht they rotlld hn no nranr untried to collect a8 many petrifisd 
boa- 80 p o u i  He mdd, on m account, coowt to my ntuming overland. 

BOth. Chrbok the Row-bat at P q a h + n p ,  and took a small packet for 
Najor Bmmey. 

To the Editor 4 G l 4 n g r  in Science, 

SIB, 
A friend baring b@t &I my notice the f d i t y  of obhirdng Asimaths from 

the Pdwtar, and beliering tlut it would be very areful,in low wr tban  I.tih&s, to 
rafaring people, I have drawn IQ 8 table of Asimmtha suitable for pmpasll of 
modarata accuncy, which I hag to offer for publication in your -a. 

t un, Sir, 
hp, aeca Yeend, Dm. 1830. Your mort obedient 

B. 

Ermnpk. January 18, 1830, in Nwth L t .  280, and EUt Long. 770, at 18 h 
f 1 m. 30 8. the angle hetween the pole rtu and 8 station WM olwwed, 116.471 fi 
dhde of the rtu 469 39', whi i  ita magnetic bearing WM N. 4Y W. Reqaind 
the true bearing at the atdon, d the magnetic deviatron. 

Abk. Add togather tbs sine of tbe hour q l e ,  the sine of the nortb polar & 
oftbertu,.nd r L c c o h a  or, at the dtibde, deducting 10 from the indu; 

the radndcr will be the h e  of thd d o n g a t i o ~  in A.imuth, which, if rrst, m d  
be added to the o b c n d  .ogle, or subtracted, if went, for the magnetic devh&n ; 
the diferemzo between the o k d  and the wmputed elongation, if at  the same - (w or r a t  of the meridian), or 8 W  if at 8 contrary denomination, will 
be& deviation, which rill k mt or W W ~ ,  UXOl'dhg 48 the o b a r s d h h u t h  ir to 
the left or right of the &elong.tion. 

By Lagwithnu for the tme baring of the station. 

h m 6  h m r  
k. Longitude, . . . . .. 77. = 5 08 00 
W e  at place of Okeermtion, 18 21 30 
I 8  

2 ' 2 1 = ~ i n A R , f 0 ~ , , , 1 3  1330 

Sun's A IL  18th Jan. 1830, .. 10 0 18 
+ 2 2 1  - 

Sun's AB. Corrected = 2 0 0 2 3 9  



reSl.] us obw the Po& Stw. I71 

Hocu f . . . . 21'06' 15" S i  9,5564 
N.P.D. .... 135 34 Sin. 8,4437 

I Altihk, .. . . 36 39 0 &c. 0,MSB - 
PoLrt E, .. 0'38' 29" Sin. 8,0489 

obcrrca An& . . . . . . . . lw 47' 001' 
PokrhFht, .......... 03829 

T'mebedq d stdon,.. 187°2Y 29" 

Or tbe b g d t h  of the W s  N. P. 
D.qybeIral;themPltinglo&thm 
will b the loguithm of the Azimuth, 
inrw of the Log. sii  : T ~ M ,  
How angle, .. 21. 6' 15" S i  9,S!S4 
N.P.D. .... 13534 Sin.3,7585 
Altitmk, .. . . 36 39 0 see 0,0188 

Log. d SlW' =: a,36s7 
And SW'= O030'3O" uhefom 

Correction for Altitude for 
Hours. Minutes. 1 elonpntion in Azimutll. 

0 0  0 0 0 4 0 0 8 0 1 3 0  

By tk Tabk fa th Dcrl.ttr. 
Hour angle, 13h. Urn. 35.. 
Table, 13 20 -3P 
Diff. pa 5 m  -+ 4 
Cometion for Ntihde, + 4 - 
-Bur, 38' ~~ N. 49 W. - 
-Eut. 1' 2P 



' For the mariner's purpose, the latitude may be Caked u the .Itltadt of the rtu. 
The polestar be iq  viaible till m-riaa with the telercope of a common tboda- 

lite, dorda a good opportunity of okerPmg the beuinp at the pedu, up tha 
HimalPyt~, which are ofteneat seen at  that time. 

It may be remarked, that the moat favorable time for d i a g  theae o ~ o n a ,  
lriU be, when tbe is h u t  ita greateat elong&ion, or 6 h o w  from the m d -  
dian. 

We urived at  Chatak a t  about 5 P. H. of the third day, Ihn laving Data, 
.nd might have done it in 3 or 4 boors l e ~ ,  h.d oar navigator known the mutm 
u well u he does now : there we dept, and next morning stvted in a Bhanlir 
for Company-Gmj, whence, with the agirtance of poniea and elephmta, r e  reached 
Pandua, about noon. At thin place then in a mountain torrent, which is aceessibk 
to very small boats at most aeaaons, by being dragged up lrpida in aevum€ 

p k -  
Our servants, with our wage. and provkions, cuae on tram Compmy-O.nj to 

Boardeaux, which u never Pmdua thm Company-Gmj. At Paadus, the p w  
halted till evening, when it kgan to rain ; but beiq dl in hlgh spirits, thii 
little inconvenience WM &regarded by many of the party, who m d  on 
to Teriah-GMt, the very foot of the mountain, and got wet thmagh, arriving 
about dark : the na t  dept in 8 guard home, and started at  four the next morning 5 
thus avoiding the rain. A great pcut of this r o d  ison the border of the a& 
which runs paat Pandua, the bed of which is cove& with pebbla of dl 
dzea and sorts, grnnites of wioun c o l o q  mygdrloidal aandstoq and 
limmtone. At Teriah Point a bund is being constructd, I believe with r view 

- of obtaining r great depth of water, d enabling boats to crpprosch within the 
lange of hilb; but u far an I could b, meem WM very problsmatial, and 1 
think the lobor would be better bestowed in improving the stcent of the pam I 
n w  nothing but sandatone and nodules of iron ore, contaming loose qeutr und 
dl the way up. The p v u l  of oranges, betel nut, and the wild pine apples, giver 
my dilrerent chmwter to the ancent, from that .L bdui ; M d u the h a  
of the hr, oak, rurd rhododendron. Near the summit, at  the villya of MIMIU.~, we 
w e  suddenly on a platform of rock, with a t remmdm pcrpmdiealv pdp iee ,  
whclux, we enjoyed the gloriom view of a lovelp valley, about two milea brord, 
and @pa 1500 feet deep; into this, various waterfdh and d m  tumble, and 
in every direction add to the splendour and richnm of the 6ccne; lit* 
and ptcha of cultivation, with orange grove% appear at  the bottom. I 
it probable, that a road may he brought into thia r d q  below, .nd th.t 
m t  to C h h  may he,rn.de here, by a much ahorter mute th.n the p-tj 
. ~ u  w i n g  Mwlll.i there h a d a n t  ; then a s m d  plain, the rLe .Rsr which 
brought ru in full view of the CMrrah atation, at a distmce of two miler Tbe 
Chirrrh Samtarium is bounded on the weat by a rocky &, which in 
mnali hilh ; one part of it runs north, and m a  f d h  into a deep valley, over 

precipice: thia v d e y  forma the 'northern or eastern boundary of the station. 
It is much 1- than the M w m d  valley, but aeitba w deep, nor ao p k t w e q ~ e ,  
and hm w e d  @a of varioua dimemiom, wme at l ab  300 feet in fdl; 
md (be v i m  a m u  utendn to the Jatia d M w p C  mount&w, of which 



m hrd o a e ~ t g l i m p e . T h e g a r e r e r y ~ t ,  d m u a t b e k  9to 1- 
k t  in altitude; to the wuth there ue fine &WIU, and the Mmmd d e y ,  into 
which the meky & d k h q p  i b  w a k n  om precipiam. The clim~te 
of Chim-Wqji appe~rr to be delightful ; we was there, the thermometer, 
in the how,  Mged from 5E0 to 72O Pu.i and, excepting wmo m i e a t   fog^, w 
d u  c l o d  Bitting put ar, the d e r  au q p h t  

I WM m little htigued with .sanding the hilb, tht I took two @ 
ihe suae evening, which I atPibute entirely to the rJimrtrl for io tba 
wdk Ilprt.in was fatiguing to me. The nut dry, we d t e d  th or 
of Cbinr, which k evidently thriving ; dl the people rcrm mpb* .Ild checr- 
M, and oew houm ue rpr iugi i  up in h o w  p k .  A r e  &- 
these hills is found in the cemeteries, where r t o ~ ~ d  ue arrebd in D # O O ~  ag 
wuy person, (male, I beliere,) who may die : for the mon powerful d mltby ,  
,$me, and cometimen five  tone W k a ,  rudely hewn, uc set up; (fig. 5. pL 13,) 
mme M high u 16 feet, with a wrt  of table monument in front of the middle obeli&, 
rakl to contain the head of the dcceued. Thae memo- of the desdue evuyrrhsn 
in .pCh wmplete pmermtbn, mbuched but by the hand of time, tht there can be 
no doubt of their being held in gna t  veneration; and I l d ,  that the chief 
w o w  ceremony of the people conrbted in offering at  that p h  to the 
m m  of their m a t o n ,  in which point they aeun to &mimilate rifh the 

Fmm Chim we p ~ d  on to the d.ge of MlrmlB, a rbort from 
there h a valley, fu more beautiful than that tat Mrumai ; more =ere, - 
ruicd, and with a la w t y  sprinkling of rillaged and ea l tb& i t~~ ;  but no & 
,.eription could do j w h  to its beauty without the u d  of the pencil. The - 
to the rilLgs of Man116 is through a p;lsrage, p d y  natunl, and putly utihd.l; 
.bout 9 feet high, and 6 feet b d ,  through the rock, which when elowl, forw 

burisr of no mdl dif8eulW. h&r pami% through thin, the mrd a m t i n q  
$be m e  brudth, but cwjota over head, .od wind&g for 60 or 70 yv& ; it W h t  
m to tbc dlnge, fmm the south aide of which w u  an a t e ~ i v e  rim over 
plrin, in which we muld tmm the conme of the S6rm.h and other riven, throsgh 
t h e p ~ f m a t l e ~ t 6 0 ~ T h e  ~ o f t b c S 6 ~ 1 1 ~ I ~ a r e r r r y n m u k b l a ~  
and r e  bd a complete view of the track of the steam h a t ,  from Cbanrg.q~ 
to CW.h Tbk situation in delightful, m d  we were told th.t a cool b m  
b N i i b l y  blew f~pwudr  from the nilley below. The vbt. of mountah on m& 
aide extended, at h t ,  7 mila ; and severd r d  hilh spring up in the d k y ,  & 
of which muld k c d e d  a dun ta in  in Enghnd. Tbc inhabitanta Boekcd m a d  
or witb f m h  S& orangea, m d  a few dried SWM o r q e a  ; and seemed dl 
hppy, contented, and well p l d ,  at  the notice we took of them. Oar pIeirnn, 
in beholding such smiling f w ,  war v ~ t l y  diminished by the oEence o & d  to 
our olfactory n e ~ a  ; the went ~ i t t e d  by the and d m ,  mom -7 
mmubling tlut of A dirty dog kennel, fall of dried ffih, th.n any ebe I 
an imagine; tbe houra proved not lea8 dirty than the fnh.bit.ae, rho rbvd 
thcm with their p i p  and &gs. After leaving M d 6  we rcmt to a u m  in a 
limestone rock, into which a rtream of wa ta  e o n t i n d y  muh Tb rocf 
rrim of rhomboidal rpu Q i t  ; and no doubt, variom fonnr of -ht k 
M on reueb ; but for thia I lud not time, neither corrld I into tb 

u w ,  bring no moms of puring the water : I brought a m 7  a few rpsiwa. k 
prrrins from thh cave, homewud, I met with a g r u t  qau~gv of &tb iron- 
~ t o n e ~ ~ k M ~ t t o ~ b o w i t b e c a m e ~ l ~ o r r r t b s p l . i n .  
Tbe n u t  day we vkited the M m u  capern, to the ertrsaltp d wbid  

ts w: thir, a h ,  ia in r liwrtone rock, but & 



nrlnctites, and the floor of it, d the mtrma, atrewed to a pWw deptfi 
than I could remow them, with thome singular globular con@onq of 
which it h.r, pazzlcd mineralogists and geologiat8, to account for the forma- 
tioa The entrance not being atmight we noon Iwt the day light; .fbr 
which, about 50 paar h u g h t  ns to a chimney, up which we climbed rome 
d i c e ,  .Id then turning to the right, through a horimntd bole, a m e  to 
a dif6pdt pamage, of about forty feet ; then a dencent. another turn to the righf 
and a further passlrge, of about 50 y a r h  brought aa to another chimney, after 
climbing abieh, we fonnd oanehm in an oven-shaped cell, about 50 feet in dkme- 
ter, and perhapa as many in height: in this hall there ue stalagmite pilLus up 
to three or four feet high, and lluge massea of -ruing sblactites, hanging 
down from the mof. The Winh people have a M i t i o n  of i b  king the m i -  
deuce of a spirit, u h h d  h b h ,  and cue a h i d  to enter it without viaitom. 

After lenving tbe caran, we returned to the village of Mullmd, and proceed- 
ing along the tops of the precipices of the northern aide of the valley, a t e d  
two beautifid waWb 5 the smallest, by oar measurement, WM 158 feet, being a 
single fall of one branch of the stream, which bounds the h t a r i n m .  Thir 
we v i e d  only from above; but myself, and one or two more of the party, 
emambled down to the bottom of the other, which mast be between 250 .Ild 300 
feet, and formed a much morr beautiful m e  altogether than the Bnt, both M 

teguds the dell into which ita falla, and from the greater magnitude of ths 
m h e s m .  

The fourth day of sojonm, we Piclited only the h a r  of Chirm, where, though 
&ere were a multitude of females .asembled, them wan no wise, or scolding. 12 
thae people were not 60 dirty, their good tempers, and freedom from prejudice 
of eurbes ; their strict adherence to truth, and their honesty, would render them 
really valuable sewanla 

I rish I could persuade you to make a trip thither in September ; a month 
which it is d w a y  desirable to avoid in the p l n i ~  of Bengal. 

I ahall send a few geological specirnenr, and aome cwiolp in6ecta, collected 
during o w  a c n n i o a  C. 

With reference to the nmuh at page 213, of the April N~unber of the Gleaniqp, 
f Mer o rt.tement for one year, of the monthly d t a  of daily o h a t i o n s  taken 
at 9 houm 13 minutea A. r. and BA.27n P. M. (the times at which the mean tern- 
pg.hue of the 24 houn b shown by the Leith howly obswvations to o m , )  mm- 
paatxi with the monthly mean temperature obtained from the mcsna of daily ohm- 
timt&en at mn-rise, and at  3 P. Y. the coldest and wumat periods of the 24 
h o w .  The obserntionr were made. at Fattehpbr, north I.titnde 25O 56'; eart 
kmghie  80° 45', a pl.ee, the mean temperature of which, by many o & d o n r  
of dscp well water, t 78°,50 ; fwther eatablinhed by a seriu of doily obmmt i01~  
for tm ~eur, nu from Octoba, 1826, to September, 1828, at am-rhe and 3 P. w. 
d which furnish the nearly a i m h  m d t  of 78°,61.-The m a n  preumue d the 
buometer, reduced to the freering point, in the year exhibited in the .subjoined 
t.blq WM 29,293 ; aad the fall of rain i n c b  26,36 ; bein# h u t  10 ineba 

than the annual average. The evaporation &dated by Galbrrith's Tables, 
m l y  to tha idea ruggated in Dmiel'r Meteodogical &nays, vu 97 inch.. 



Tbs tkmometxkd -am b 9 , n ;  while in Calcutta, in 1889, the 
only 6,42, and the evaporation 125 inches. At Seri-, WM b Fo~go  "0- 

of the driat of the habitable @om of the globe," the thumometriul -, iq 
1816, wm 14. 

I Mean temp 
Montb eratare at! 

k 13m.r.u 

.... 78,94 
Nmembsr ,........ 68,37 
December, ........ 60.69 
J ~ a w y ,  1829, .... .59,67 
February, ........ 66,51 
March, .......... 7 9 3  ............ April, 91,65 
May, ............ 96,50 
June, ............ 94.32 
July, ............ 83,74 
Augrurt, .......... 83,59 
September ......... 86,68. 

Extreme 
cold. 

ct. Nor. Dse. Jan.-Feb. - 
--- 

---- 
-. 

- 
March - 
3,22 - 

900 - 
- 

904 - 
,18 

V a - N o t i c e  of tha Van Dbnm*r Land ltgur. By J. Grant, %. 
pb.d W o n  the Phyaiul Clam Asiatic Society.] 

Through the k i n k  d my Mcnd Dr. H m h m ,  I h.re the pleaawe to m d  
tor inapedon of rhs A&& Society, tb rtam &in of an animal from 
v, Meq~sn's kad. It L ulbd b the w t h a  the Van Diemen's Land ZYger, and 

ray to .hap. Wbctbv it bo ~o~ with the creature called 

& vM .M Hyma or not, I will not take it upon ma to may ;.but the -- of the BoeictJ. rill judge for tbcPyaw, am far u the following quota- 
tlolp frOm tbs U Hobart Torn AkP.luck may Wle them to do lo : " Considerable 
m . n b a a  o the lYtin Hyem prowl h.om tbe nunmt*nr neu thb, (a grazing farm 

to a p t k m a  in Hobart Torm,) in qwmt of prey .mow the floeb, .t 
-*kt, Th dnphcrl n tk&m ebligsd, dtu&# the h b i n g  m n ,  either to w.Lcb 



Notice ofthe Van Diemenpa Land Q m .  

bi Boeb dnripg the night, or to melose them in a fold One of r$ae h d  
jmt  been m$t M r e  the p w  p d .  I t  mersund six feet from the anout tothe 
tail. The skin b ha t i r a l ly  rhiped with black and white on the back, while the belly 
and nkh of l gny d w .  Its mouth raemblea that of awolf, with huge jaws, 

~~~t to the em. Its are h r t ,  in proportion to the body, and it hu 
a rl+ a p m c e  ; but in &g, it bounC like a kmguoo, thotlgh not with 

* f e d a n i a b y o m g i n a p o u c h ,  likemoltother qasdrapedr. 
of the country." 

If the .nirml jwt described, be identical with the one now nnbmitted to the 
Sodety, it mart have been a lyler individual. When the &ter in the Almlaaek 
s!aka that h b  animal meuured sir feet from the snout to the tail, I conclude he 
m w ,  from the snout to the end of the U Tbe newly killed m i d  too, it will be 
remembered, would m w w e  longer than an ill-prepad dried specimen l i e  tbir one, 
"hi& m m m  from.the snout to the end of the tail, fow feet nix inchea Tha 
& v o f t b c a n i d i s b a t n e g l a ~ m d a t . m y .  Thecbuacterandthehead 
k -ldrh and d v o r o a r ,  with a very deep mouth. The wck of the specimen 

long*h, .nd anrymmetrid ; but I Uhiblte tlut to the mode in which it h u  
bean staffed 3 and it is proper to obcrsa, that the rpedmm m a  pmdd to Dr. 
fI-P-fbr if he had hnd M opportnnity of preparing it him@& it wonld have 
o w ,  I doubt not, a very didhmt appearma. The Iega bo, espeeiJly ths 
b i ,  have rdered in the prepamtion. Extendiry from about the middle of tb. 
d o r d  &n to the insertion of the tail, you will obnerve a succession of black 

atrip, from the appearma of which, I presame, and its prowling habits, 
h e  cruture ha6 o b t & ~ & i b  name of the V. D. h d  Tiger. You will further 
obmve, that it h~ got the m u p i a m  or v m t d  sac, psculkr to a certain clam of 
pim.ls, he.nce tsrmedMtw&atrr. Thir p u t  of the animal, howem, on account of. 
&e of the prep8rati011, does not uhnit of 6atisfrctory developemmt. 
it h u  got fiw clawed tom in each ton foot ; hud, horny, and somewhat blunted, a 
if intended p d y  to dig or burrow. The hind feet lure  got four clawed toes w h  ; 
the c h w ~  b e i i  rather longer and sharper t b  t h e  in the fore feet. 'Ibe teeth, 
in the lpedmen befon us, are u follows:-Incison 1, s m d  and regular, with the 
exception of b r ing  a worn appeumeo, ea if they hd go- thm* hard SeRia. 
Canines I+, latge, cheek teeth 11, or taenty-tro teeth in c d ~  jar. It h miden< at 
@glance, that the creature h neither a tiger nor a hyena, u ita pop& name would 
lead one to suppose. A refwen- to w t h ' r  A W  Khgdor &om, that it belongs' 
to the family of the Dayurf, which, according to Cuvier, is the fourth of the CUT- 

MUI: being, MP the same authority, dirtinpidied from tbe Sm+gwr by 
b.+ tao ineimm, and four cheek teeth lew in each jaw than the latter. Thus 

main to tbem only fbrty-two teeth. Their t.il k desdbai as covered d 
over with long hair, (from which their nune b derived, k n m  and ollpos,) and 
i t  is not pdensile. In the specimen before us, the tail is corered dl over with 
bur, but that h.ir b not long. The D~ym'i ,  r e  am farther told, inhabit New 
Holland, .nd live on h ~ b ,  -, kc, rometimes penetrating e v q  into the 
hoaks, where their voracity render them very ~urseumlubla pats. Eight varieties 
of the Dcytrnu are specified in Orlflth'r Aafmal K l l d o m ;  uul of thwe the specimen 
now before us muld appear to approximate most to the dog-- or Dcyvru 
c ~ ~ ,  whiih is described u yellowish, brown or my, u luge u a wolf or  
dog,-crnpper marked with t r u ~ ~ ~ m e  black b.ndr, and &ii comprerred Accom- 
panying L a faithful copy of tbe dm* of the d q - f d  Daqww, an in 
Grimtb ; but the epithet d - f i e d  would be much mme appliabb to it, I submit, if 
like tbe plate. Tbs back s t r i p  and the an, howevw, identify it an the nme d- 
d , o r a t . n y r r t e ~ r r r i e t y .  Theattitode,Iamratherilu?linultothink,~faaci- 



fuL But there b mother d i h l t y .  Tbe D-, in Onpth'~ mdul Ki+m, 
in stated to have cheek teeth jj, rhea8 the specimen under consideration had 
cheek teeth jf, or 12 in the upper jaw, and 14 in the lower. I t  is h stated in the 
same work, M a distinction unong others, be-tween the S- m d  the D-4 
that the former have in all fifty teeth (M), m d  the la t tv  only forty-ho (42),--the 
specimen before us, however, ban in d 44 teetb. Looking, then, at the difference 
between the shape of tbe head, especially in the cut of the mouth. between the animal 
before us, and the fignre and h i p t i o n  of the Dmyrmu CpwcepbAU, 81 repreaeut- 
ed and dacribed in GrifEth, is there not reason to rnppore tbb one to be an unde- 
~ribed variety ? In that ease, by way of convenience, and looking at i b  wolf-like 
exprwion, we might dhtiognbh it M the Du~yunu Lwcocepbk. I leave the 
subject, however, in good hands, and have to apologiss for theseheatyand iuwnclu- 
rive notea ;,but I thought, defective M they are, that, they might, perhapq escit4 
those wbo are better qplified to. a closer examination of the subject, 

YII1..-So,ne A c c d  of a ww Sptn'es of Fdis. By B. H. Hodpon, 
Esq. B. C. 8. 

Belis Moormensh. Tbe Moormi Cat. Habitat ,Nepal. Spceipc churaeltr Cat, 
d t h  long, moderately full, uniform tail--deep bay above, p& below ;- ears 
and tip of tail, black; white chin ; and face ntriped lengthwk with 68 .od 
black. The only specimen of this spech  d i e h  I have ever been able to procan, 

, 
WM a h e  mature male, e n t  me dive, about 2 years back, by the Prime M i n b  
of Nepal-with the intimation, that the animal plurented to me w- the 5m.t of the 
kind erer taken-tbe people of the ceuntry ha*ng been, by ita capture, 5m.t apprised 
of ita daIjsteoa in Nepal. I t  wan augh t  in a tree, by wme huntem, in the midst of 
an exceedingly dense foreat, situated in about the latitude of the great valley ; 
the habitat of the species may, therefon, be praamed to be the central of 
& mountah, or, that portion which lies equi-distant k r s  the mows of the 
E i d a y a ,  and the hot pkins of Hidoontan. Though only just taken when it 
WM brought to me, it bore conIinement very tranquilly, and p v e  evident sips of a 
tractable disposition, md cheerful unsuspicious temper; w much w, rr to convince 
w that a judicious attempt st taming i t  most wcceed. None mch, however, WIM 

d e ;  and when the animal, after a 6 months"impri.o~lent, died of dkme, he 
WM still, of conrse, unreelaimed from by wild a ta te  of manners and temper ; in 
whi& state he m a n i f d  considerable ferocity and high courage; the approach to 

cage of the huge Bhoteah dog, exciting in him symptom of wrath only-none 
of f&. 

Thjn species, in point of size, L nearly midway between the large md r d  cats- 
being .r much larger than the latter, as he in smaller than the former. In i b  general 
form, proportiom, and aspect, however, it in decidedly mom allied to the great cats 
th.n the small ones, and indeed resembles the small ones only in the rho- of 
its nose, and the agreeable expression of ita face. 

I t  has a long, wmprased body, with rhort legs, not remarkably stout ; short 
thick neck ; head of conriderable breadth and depth, with &.rtcd mrm ; now 

1 Mommi, name of tbe tribe inhabiting that part of tba hills in wbich the Cat mr 
taken : but the animal being a rtrrngsr to tbeir qmintanee, I annot obtain a 1-1 
n m e  for it. I t  is, doubtlsr, new ; and tbe  ME I b v a  given it will do u w d  u 



~ , r b r c d . k a p t ; t ~ ~ a i l c l y ~ ,  anddllieadaithla--ercet, 
roanded, md untnfted at their *; tail long, rounded, d uld uniformly 
haired ; ig tip dightly tapered. 
The hind legs am ammidembly longer than the fore oned ; and an distingnfahed 

by the trae pudine hgth of the frmora joint or member, indicating, h i e  all 
other parts ofthe a n i d s  form, very gna t  agility. The j am are v-powesfd, 
bat the teeth not mtieerbk for anperiority of size ; and the front ones may evm 
be raid to be small; they are alno chme set, snd camp& bterally, except near 
the extremities., where the lateral compression ceases, and an oblique tronerrtfon in 
obmerred both from without mid within. The rnastachioa are large and nxystout ! 
the brides above the eya,  4 or 6 in number, and a m d .  The expression of the faa ,  
(as already noticed,) L dewid of ferodty, and agreeable, approaching to that of the 
d o m d e  At. llre whole mperior ps lg  of the animal, acept the -, and tip of 
the tail, and m k s  on the faa, are of an uniform, deep, rich, brown red or bay. 
The e m ,  and tip of the tail, (above) black ; and the marks on the face, pale baB, 
e .  with black. With regard to the inferior parte, it may first be observed, that 
their general hlle is that of tbe +or prN, only considerdy pder: hut the 
pectoral earface of the neck forms an exception, beq u dark 88 the body above. 
The h ides  of the fore limbs are paler than t h ~  of the hind, beiq whihiriBh buff; 
md thcy are, beaides, marked with mnrVme durky barn : the pam ducky, 
&fmckledwithgray5the ugpcrlip,p&M,mth3puallalmmofbkckdob; 
the lower lip and chin, white inferior surface of the tip of the rril, the - ; 
innidea of the urs, like the inferior putr guu?rdy, hut paler, or baB colour. It 
remlinr only now to -be tb mark on the animal's fare ; and as these 
 roba ably =we, at lust in psi+ to chamctehe the rpeeiea, I hall net them down 
minutely. T h a  are three principal mark# on either side the had-- .born 
the eye, a d  two behind ths m e .  Thdr general form in linear, snd their 
pd direction bugitadid ; bat the liner ue not mphr, nor th& dir& 
rhietlp -0 pproceeding fmm behind the gape, nevly to the angle of 
the b&, &IL&, ingcmml, p d l e l  to uch othar, tending to appm-te b e h k  
a d  the one .bore either eye, being rather arched above the centre of theepe. 
the b a e r  lines too, two rho* l h  put off obliquely, m tbey approach tk 
opaDioS of the am. The central m d  krger portion of thew mka is whitish M; 
the ~ r g i d  portion, d romd, black. The mlrstschi have their hscrl h.lf 
black, W r  terminal hdf, whit* b d ;  the eyes of a freewed 6-h hue, like 
(be domatic cats, and below them h a d.sh of whitish batl: the - &rh, 
white ; the n d a  black. Dimemions uld size u follons :- 

h g t h  of the body, from tip of snout to setting on of tril, 
Length of hsd,  total, 
Naps to v, 
Eyer to anout, 
Lcryth of the a, 
Length of fore leg, to the line of the M y ,  
Ditto of hind ditto, ditto, 

. Height of mimal, at shoulder, 
Length of the e m ,  

Nepal, March 20, 1831. 



IX.-dn Essay on tha Guane of Bilk&. 

[(htinmd from p. 119.1 

W palup3 it may not be imgroga to intmdnca nome d on the merim 
of an opinion, that The angles of Pccidmea and rsll- ue q u a l  ;" 8- 
it h advanced m h r d y  by the 6nt aathoritiq snd qpl ied  by 
ranrc, to the pmmmt mbject, with a latitude of exprarion, not qndihed by any 
r~rpt ion,  M might be erpedcd when reduced to p- if any wae mp@ 
to be; ud none h.viPg ban mde, the hircst hfmoa follom-an opinion that 
mme e&ted. Yet (mth due &&mace), the most rimple act, by rhicb info- 
tion c u ~ b e h d h  t h b c a ~ , h . L o  themoatumvindngproof, that t hcda t r iw  
h mt enly arowoor, bat, that i b  unimdity b mom frequently -yed b 
om imtmce & o m  in playing the game, nhra i& b not f.llrreibun. For, la 8 

b d  be atruck or d r i  indifferently with any thiq agaimt the cuhion, .t m 
mgk l a  tlylr aright one/ 4 t h  h a o f a c d h m  mdrr&ation marked: 
tben revem the rBoLe, by nuldng the line ol rsfleation t h t  of .ecidenee, and 
the bdl  wi l l  notberaaectedintheotber, bnt,inalinemakingthenmoteangls 
with the cruhbn cuddenbly  Irr, if not pmcnted by a twist. This dhinu- 
tion evid&ly trka p h  from the rotary motioru in aid of tbe propwaive, and 
if their id- be not denied, mluely dthar mch cowomitants of the pmgra- 
dre, u M dmwt p h y n i w  h c p a d k  from it, h u l d  be mentioned abstract- 
edly; or, admitted M giring MI intermptioD to the d v e r a a l i ~  of the doctrine, 
by involved. But, to bsu ~ l p  the paitha in m e  maman, it may be said, 
Billiudr (M a particular g.me), rhould be excepted ; and that thc doetrim will 
bold xmm8 completely in any other view. k it tben mpported by the game of 
Tau&, when ewry Teanir-player kaow bow much the angle of d l c u b n  
dqads upon the muumof wing t b e U  withthe racket? If Tennm will 
be alled a putieakr game .lrq it may be ~ k e d ,  what game h not ; 
.Dd hor maup inrt.naes it will quire, to u n h h p  tbe naption thb dochine 
har met with? Let thepaition becvried &farther, t o m y  projectik,from 
a a ~ o n  ban, to a common bullet 8 if it o b t a i ~  there, for whaI plvpors are 
p n  rUled, but, in ordcr, by a twirling motion in a plane at right q l e a  with 
tba pmgrawirt, to di#um the rotary tandaq e q d y  uolud, and thur corrsot 
tbe lbarrtion of tbs ball, in ita K i t  to the objeEt aimed at: or if rotmy 
motion beadmittal,itb prammsdrimihrcuvawill  b e a l l o w e d t o h  rimikr 
&&tr hem .Lo: for iO k of no conseqwux, abetha they proceed from 8 

sru, racket, ar  gun-powder; the m h c e  of a billiard-table, the floor of a tsnni& 
court, or the bvnl of a g t u ~  Moreover, if the digmmion would not be thought 
00 great, by infriqing the Qputment of me tqhp ia ,  the view might be extend- 
ed f r o m p . l p a b k , h a r y m ~ t o  d r u d m a n d ;  ud appliedtbaawith no 
betta 8- : fOT, bolr the pvcickr ~ b f  fol'med, 8 h  imp@- 
ing upon a rarfia, be mppoeed to float, m d  roll along it, if the of d e c -  
tbn, be e q d  to t h w  of accidence? or, how an a whispering gallery be 
uroanted for on a principle which preclndea the poaribilig of cooglom~ation ? 

But the hallowed ground, upon which (it h conceived) thu doctrine, when ap- 
&d to light and eolourr, chidy m t a ;  although it ahodd be approlichcd with 
ltin more c h m q e d h  ; it h hoped, rill not be thought profaned, by flicker- 
ing~ofdarkmidtreznnlo~~eoqjeettnc %-, lengthofdPrrtion,.od 



&t Essay on She Ganw of BiUiardu. 

consimility before and nAn reflection, with which they are endued, and the 
precision their variow r a p  dinplay, together with the facility of making and 
multiplying experimental meem to have recommended these subjects for examination, 
8s paramount b all o t h m  in the field of nature, and fittest for the purpose of hav- 
ing the merits of the pnsmt  quation ascertained. But it appears, M if the 
h e ,  which (looterad by the greatn- of a name), is now so much rerered, 
and d e n  with mivend  m y ,  had ita birth in a confide-perhapa too firm, 
(though multing from careful and perneverin& invcatigation thm directed,) and 
ans thence traderred, rather by analogy than o t h m i a ,  to mattem not supposed 
u favorably snbmisaive to experiment: yet if the inshncw W y  brought 
forward, wherein it hns ban endavowed to show this principle cannot hold, 
deserve any notice ; may not the same kind of argnment be used to render the 
position at least smpected ; and negative universality made the inference from 
many particulars, with M much propriety, M positive from only one; and 
still more so, should the validity of this putienlu instance be at  all disturbed, 
by hypotheam not at  war witb reason, or esbblished principlss ? 

I I t  d be admirted, that with regard to light, no variation between the angle of 

-den- reflection h.s been observed to take placeeither through the interven- 
tion of many rnirrorq or my dhtmm? the eye can comprehend, after repeated trials: 
bat it d w  not follow, that what h.s not appared to our limited faculties ern hare 
no existence : =dl if we consider the wonderful minuteness of its particla,compu- 
ed with the smallest divbion of matter which can be distinctly p&ted b onr 
senses; M also, that no two points within the same horizon are su5ciently 
distant to give the least idea of i b  progressive velocity, why may it not be 
projected from the luminous body with r o w  motion likewise, and its momen- 
tnml have a similar esect upon the angle of reflection, for aught we can per- 
mire to the contrary ? But waving this, which aeems to lie beyond the reach 
of intuition, and though some bodies a t  least most be allowed to have rotstion 
antecedent to reflection, no amdl degree of it is acquired after, from the very act 
of striking against the reflecting snrface; because the point of -ion being 
lhrap nt!tmmdy between it and the direction of the d e n t a l  line, whatever be 
the form or nature of the projectile, a tendency to tarn in proportion to the interval 
must be the consequence. How then even light, which is now the wbject principally 
before ns, can ckim exemption from this law without destroyiag its materiality, in 
the didiculty snbmirted to be removed before received opinion ehould pasa M proof 
of stkrling rate, or currency be onered for its anany. 

But to retarn. Players in their novitiate, not knowing how much the angle 
of reflection depends upon the manner of striking the ball ; when it diffen, 4- 
bly from that of accidence, are constantly finding fault with the cushion ; though 
the charge is often more properly attributable to their own awkwardne~, by not 
holding the cue in a line with the centre of the ball. This is a very m u o n  

1 I t  hnr been found that the force with which bodier move, is, M their qusnti- 
tier of matter multiplied by their velocities; and Astronomers have proved from 
the eclipses of Jnpiter's rstelliter, thnt light mover two millions of timer faster 
than a cannon balk at  the moment of discharge, when tbe leaat grain of sand 
would be intolerable to the molt mtubboru part of the h11rn.n frame. Since thrn 
i b  particla, with all thim velocity, make no painful impremion on so delicute an 
organ am the eye, we are I& rational means to be awured of their extreme 
minutena. 



f.iliry, which look-, aptly placed at a d i r tma  before the pkpua, mar 
clearly perceive ; .ad if not corrected euly, grom into a confirmed habit ; yet 
its ill dfectu being mnhneh to the active ball, and not materially taking 
pkcs tin .fbr redeation, are W r e  not p d u c i r e  even of eminence, in other 
aecative departmenta of the @me. All of this dewription (which b by far 
the more numerous), should invariably play back with the but-end of the cue, 
lateral .ecaracy being the l ea  neceuuy on account of its breadth, u the middle 
of the W must be strock by lome part of it; and sudden opposition, which 
always promotes a tendency to twist, may be pmented by trail&. But the few, 
to whom a shict and timely Utention hr given established daim in the 
other class, should aa nniformly play back with the point; became that 
power, which acta against the progreMive motion, M has been already shorn, 
and c o q u e n t i y  makes a greater impetlu wctasary to drive the ball the sams 
distance, may be prevented by a walking s-ke a h :  and still more puticulnrly 
where much form h required ; for, not only the caahion may be ntrnck with mo& 
eraetness in the p u t  designed, the he b e i i  l ea  detached from its object ; but, the 
bodily frame b less shaken, and the nervea thrown into lea  disorder ; on whid  
amount, for a little f&n&W or doubtful advantage to be gained by a few strolres, 
i t  hen not seem a d v h b l e  (where coolness and c o m p u r e  are. M, essentially 
mammq), lightly to we mema that may dishub and d t  themelre8 for the 
rest of their play. ' 

Here it may be noted l i k h ,  the point of the cue should be always a little 
rod; not only becatme it better m e a  the purpoee of twisting, or walkings 
but, the middle of the ball k more truly struck, by being tbns formed: for, 
mppore (LW Fig. 12) a, b, to represent one position of the me, w h  the middle 
ir Q.etly opposed to it, 80 in the progreaaive; in that ase, it h immrteriPl 
whether the point be round or flat ; but ruppose the position ch.nged in the act of 
striking, to c, d; then, it appeua, if the point be flat, the ball will be driven 
Wwada 8 ;  bnt if it should be round, it wi l l  be struck in an intermediate part 
with aberration from that intended, and ita motion be torarb I: yet, 
am it is a h  more apt to dip from the b.12 extremes should be avoided, making 
it at k s t  sufsciently round, that dl ita may describe similv ueher, when 
tumed upon ths bridge am a centre. 
Alro, a rhort bridge, if it adrnitn of striking the hall with mfticient forrr, b 

preferable to a long one; thir may be wen (in Fig. 13) where 6, c, repment 
put of a cue, emPPily in the line of direction, and d, the bridge ; there the 
hand which fornu it, ia mpported by the table, and ntadinea only k required : 
but the chief mcul ty  rcdta upon the back-bud, which b without support, 
and at the name time, to give the impetu in tha line of direction. Snppom 
then, in striking the W a, a variation from the original poaition (which very 
few plsyaa, if my, an altogether avoid) ; and the cue to oeeapy the p b  
of the dotted lined; it h obviona, the edge of the point wollld strike the bdl  
in the middle : but if at twice the distance from the bridge, it u q d y  pkin, 
the cue, without altering the angle, would rug twice u much; t h t  b, thr 
r h d e  M of the point, .Id mino the b.ll h o r t  entirely. 

(To be -4) 



[Commnnierted in a letter from Major B q ,  dated An, 9th M, 1831.1 

The Chinese mdem visit Ava between the month of January and April. They 
tome from two principnl p h  in Yunan, in China; from T,heng-ye, which the 
Bum- call Mo-myen or Momien, and the Shans Mmq-men ,  or Meng, an& 
fmm Trli. Both of thege plaees may be seen in most of o w  m a p  of China : the 
former, under the nome sometimes of Tong-ye-chew, Chew being the Chineso 
term for a city of the m n d  class. I had s u p p o d  this to be the Menang-Meng 
mentioned by the Chineas, who travened overland from S i  to China in  1652, 
until I learnt that there in a seeond toan of the sune name, ritua&d more to the 
w a r d ,  and called Mennng-Meng-Lao. But the Burmese name Momien would 
lead one to believe, that it is the same place as Mien, which the Tartan, conquered . 
from Ava, in 1272, as d d b e d  by Mareo Polo (Sce Mden'sedition, page 441) ; 
and the Burmeae and Chinese, with whom I have conver6ed on the subject, admit 
that Momien, which b only a corruption of the %an Menang-Meng, belonged at  
one time to Ava. The C m n m  consist usually of 500 to 1000 men each, and ars 
25 days trading from T,heng-ye to Ava, and 30 or 35 days from Tall. Their 
maehandize is brought in bamboo parmien on rman ponied and males, each of 
which lm a load seldom exceeding 100 Iba. in neight. These mimais are in a 
miserably poor condition, and they are directed on the journey by doga, some of 
them of a large size, like the Kambehntkadae species, or like the wild dog near 
Nipaul, described in Bishop Heber's Journal, only much larger, (Octavu edition, 
m1. 2d, p. Bl). These dogs u e  emsscalated, and one of them has, unasaally, charge 
of 15 Ponies or Mdes, which he keep  from atraying out of the road on the jour- 
ney, and watches at night ; on which service he has been known to attack tygers. 

The C a r a m  put up at a village situated about 13 mila to the north of An ,  
(six tainga, and not &, as Mr. Cmdurd reporta in him work.) The villageis ~lPmed 
Md, and inhabited by a good many M u n i p o o m .  The Chinese put up withiin 
ntensitre p a l i e d  enclosares, sending their d e  out to the county to gmze. I 
have made repeated visits to thin village, mmmpanied by a Chinunan who under- 
s t a h  English and Malay, and I have been much intereded and p l e d .  The in- 
side of the enclosure is M full of men, merchandize, buntle and talking, as a lvge 
Junk which has jwt amved from China a t  one of the eastern ports. Very few of 
tbe t r h  nndmtand h e w ,  but there ia always a head man who acb like the 
Supmmrgo, or Captain of a Junk, superintends all da, and i referred to, andt 
apparently much mpected, by the r a t  of the Caravan. He has nnder him a 
htm, wllo wperintends the weighing, and keeps an account of the heal-. I 
rnnprised to tue no few Burmese near the Carcrvans. h i d m  two or three colleo- 
bon, a a mall esgWbhment of 10 or  15 men, there are no Burmew gaard, 
or pemu to maintain the peace, or watch the Chinese, who ue allowed to go b u t  
the county aa they plaw. 

The merchmdize imported by these Cmnvm conrirs of copper, which L 
brought in the shape of pots and other utensils, the unwmught m a t e d  being pro- 
hibited to be exported from China, coarse raw siUt, hartd, or yellow sdphuret of 
useaic, muak, and the skin of the Mid which b it ; hsms, honey, paper, lygs 
iron pots and pans, sweetmeatq large straw hata, fans, d n u t s ,  chestnuts, dried and 
candied fruits, pmn of the China kind, (beingsomethin& between the apple and 
p w ,  and not very good,) and n e m d  others, what an d e d  e k - e h  uticler. 



Many of (be nweehneab .ad dried ha*, .ad r m a n ~  o t h a ,  kchex are brought 
tn nm.U paper puceb, eontaimng only abmt a vim or 3) lh. each. The harrm ur 
d l  but very cheap, rdling thii pear for rmly 1 dal yer vim; or about 
uuus per mr. ' The honq  is most ucenent, being beantifally white and pore, 
and M thick M butter. I bought some of thb for only 4 j annas per m. The 
price afterrards rose, fmm the demand increasing. The Cmivans a h  bring tea 
compmesed into round c b  or balls, called by the Burmere stone tea I observe 
*tthis kind of t e a t  u d b y t h e T a r t a n ,  d o  d it brick tu ; and tha t the  
leaven are supposed to be made into thesa balb or cakes with the 8- of aheep'r 
blood. Tbm ua two kindm of tea. The one in round balb im d d  to be the pro- 
duce of the 8h.n countries, and I think it coarse and bitter. The other, in round 
flat akes, is the produce of China, and when you an .rrnstomed to the pcali 
fl.vonr given to it by the m n e i l m m  snLmtuna, or aemm, with which it t made 
into cakes, you wil l  thidc it vhy  fair tea. I t  & here for only ) of tical per 
v b ,  or about amas per seer, and h cheaper, and I think better, than the tea 
brought by the Chinese Jmka to the Eastern blandm. The poor both in England 
and India would be bappy to it, but it b, at  present, brought here in very limited 
quantitia. 

Opium a h  is imported by theae CMV(UU Before their amval I had made 
atenaive enquiries to ascertain the fact, whether thh opium w u  really the produce 
of China, and I raa led to believe that it wan nothing more than Company's opi- 
dulterated. No Chinmum here could give me a comet description of the Poppy 
p h t ,  and I learnt that there Cmi- hay Company's opium, and take it back 
with them. But having llrtely examined a e v d  of the Caravans, I am now satisfied, 
that the opium imported* them is really the produce and manufacture of China. 
They immediately recognized the capsule of a Poppy, which wan shown to them, 
and dwcribed the p m  of extracting the opium. They assured me ah, that the 
Poppy p h t  h a  been cultivated for the laat 8 or 10 yearn at a place called Me-dm, 
two days' journey from Tali, but that the cultivation is limited, and carried on 
d y ,  for if the Government of Pekin became aware of it, the cultinton would 
low their livea. The quantity of opium imported by thede Cmvana thu year, in 
very wiiticmlt. 

Amongat the Werent articles brought by theae Caravans, I was mortrtruckwith 
mme bales of c o u ~  woollens, which had a piece of lead attached to them, with tho 
Company's a r m  and manufacturer's name. The traders lgd me, that thin 
cloth had been imported at  Canton ; that they had given 2& ticals a cubit for it in 
that p u t  of China, w h m a  they had come; but tbat here they wuld not get 2 
ti& r cubit. I aaked the owner of the 190th to give me the piece of lead, bearing 
the Compnny'r armu, but he o b j d  to i a  being m o v e d  from the dothi &owing, 
aa I had before heard, that thh stamp b much prized by the Chinese. 

The C m m  return with hardly any thing, except cotton wool, which b e r n  
np to Mad6 in large B u r m a  boa& In January and February there boa& could 
not ascend the Imwadi to within a mile or two of Made, to ,a dill.ge called 
T h a d - w ,  where the cotton was tramhipped into small can-, 4 or 5 bale8 in 
each, and the canom were pulled up to Made. The cotton ir brought to Mad6 in 
very large bales, from which i t  h hLm by the Chime traders, and packed into 
amdler bales, weighing about 120 to 150 lbs. and made no an to fit the backs of 
their mulea and ponie8. In the abaenee of cotton uxem, thh ingeniow. race corn- 
pnss the cotton into qmder compam by m w  of pita dug in the ground, over 
which a m n g  bamboo mat in laid, and the cotton and mat am. then f o n d  down 
topther, d packed to the riGe required. 



The Chinese trade ir nuder the soperintmdence of the Olp&n's broths, Men- sa- 
gyee, who finds it a very profitnble department. His oBieers at M d  d mea 
that the number of trade- arrived thh year, amounted to 5000, and that the value 
of each trader's investment does not average more than 20 ticals. 

But the most extraordinary circumatanca which I diecovered in regard to these 
Chinese traders is. that almwt the whole of them am Mahommedaua. A few only 
who import hams are not ; the rest are regrkrr Mahommedaas, refusing to eat with 
the Burmese, and killing their meat according to Mahommedan rites. Several of them 
can read a little Arabic ; one man produced a religion8 work in that hguage, and 
read several passrges to me in a loud chanting tone. They informed me, that they 
pouwsa regular Mahommedan prieata and templea at Tali and Pheng-ye ; hut they 
could give me no m a n t  of tbe time when, or the manner in which they were con- 
verted to the Mahommcdan religion, observing only that this event mar red  a @ 

-Y Y- ago. 
Many of the Caravans make two trips in the year ; but about 10 d a p  journey 

from Ava, there is another mart, to which many of these traders arry one load of 
cotton, and return for a second. All the traders wear a bandageof cloth round 
their ancles, and half way up to their Lnees, in order to protect their legs, they soy, 
from thorn or other injury during their journey. The dialect spoken by t h e  
traders is not understood by the Macaa or Canton Chinamen here. 

I have taken gnat  pains to explain to these traders the advantage of some of their 
Caravm going down to Moulmein, showing them the route, and assuring them that 
they would obtain much lager  p r im for their h a m  and honep, and every 0 t h  

description of goods, M well an much better ' returnr, particularly money, to take 
back with them to China. Phmg-ye is close to the upper part of the Salueen, and 
were a British post established as high up that river, an lat. 20°, I make no doubt 
that some of these Caravans would be noon drawn down to Moulmeiu. Zen-may, 
which traders from Yunan annually vbit in the same manner as they come here, ir 
to the southward of 20 degrees of latitude. 

Manden, in his notea on M a m  Polo, supposes that the city of Mien, conquered 
by the Tartam, in 1272. '' must have been the old city of Ava, or some one of d e r  
times ;" and heseemqfrom some coincidence of datealto give the preference toPagahm 
(pp. 448,449.) But sccording to Burmese historians, old Ava wan not founded until 
the year 1364, and Pegahm is mnch more than 15 day's journey from the conbnes 
of China, or province of Yunan. The Chinese traders told me, that the large d*, 
which they bring down with them, are the natives of a country about 40 dap's jour- 
ney from T,heng-ye. These a n i d  are, most probably, of the Mme breed of 
Thibet dogs, which Marco Polo, and Turner, in hi Embsssy to Thibet, notice ; d- 
though certainly none of those brought here are so large an " MIXS." ( M a m  Polo, 
11-19.) 

Some of the Chineae traders invited me to accompany them to T,heng-ye and 
Tali ; and I feel assured, that if a good undershnding continue between the Burmcse 
and ourselves, the plan of penetrating into ' C h  by thh route of YIIIIIUL, may be 
adopted some day, by an enterprising Europan. The Chinese traders call the qmt 
where these caravans stop, Khintoyan, from a small pillaee nerrr Made, named by the 
Burmese Kywon-day-uen. In Sir G. Staunton's Account of Lord Macartney's Em- 
b u y  to China, (vol. 2nd, p. 239, qarvto edition,) it wi l l  be reen, that the tea used 
by the Emperor of China, and highly prized in that manby, is the produce of the 
routhem province of Yunan, made up into balls, by means of rome glutinous liquid, 
and supposed thw better to prewrve its original flavour. 



XI .-Annlyus of Books. 
An Accaml of Steam IcwIr, and of Proceedings comucted with S t e m  Nauiga- 

rim ir &ifiah India. By G. A. Primp, E-q. CcJnJta Churmmu Pnu, 183K 

[Concluded from our I@.] 

In our laat number war, given a brief abstract of Mr. Q. A. Prineep's neant pnb- 
lication on Indian Steam Navigation, with reservation for the present ocearion, of 
his oboenations on the peculiaritits of the Ganges M a navigable river. 

Where a writer h not himself prolix or redundant, and where his remarks rum 
hIl to the point, the difhculty of condensing them is much increased ; and ne know 
not how to clmae a middle course between embodying the whole of his chapter, 
and contenting ourselves with a mere index of hi deductions. 

The ch.rcrcteristi features of the G a w  ue fully h ' k d  in Rennell's Me 
moir ; bnt that great geographer seem to have been much miaed M to some of 
the elements of its mvigabiity; rnch aa average depth, slope of mfa, and 
dbckarge. 

Thus he atme*, that '' at 500 milea from the sea, the channel in 30 feet deep, 
when the riocr u at irr hut,  and continues at l u s t  of the rams depth to the oea ; 
while no spot below AUahabad id known to be at any time fordable to an ele- 
phant." Again, he concludes from an inntrnmental level of 60 milea, made by ordm 
of Mr. h t i n g s ,  that the average dope of sol-face is 9 i a c h  per mile : bnt the most 
m i o m  error of dl is in his suppoaition, that the quantity of water discharged by 
the Ganges, in the freshes, is only a timen greater than during the dry weather ; and 
&at the melting of mows, or ahowem among the moanthm, contribute so much u 
om-half to the annual h e 1 .  
Thc real circnmatanm of tha mighty Qaqa are widely different. It is ntrictly 

a tropical river, sabject to alternate trssbea and droughts ; and with exception, per- 
hape, of the Delta itself, the country throngh which i t  flown is remarkable for the 
perfect contraat of its wet and dry ceawns : h m  October to J m ,  it m y  be said 
tlut not a dmp of rain is eeen ; while daring the remaining thne montbr, it f.UI with 
but little intermiesion : the eonsequence is, that great W d t y  p 4  in the 
bnlk of the streun,.pdthat the maximum and minlnum dirchvge ue more n w l y  
aa 100 to 1 than in the proportion quoted from R e n d  Tbe fob* tabL 
h the data from which this estimate, rude M it is, hau bear worked out : 

&dtRof  doerage A w q e  -ffe 
Ibim. Swm. rurface. depth. oebcity. per rand 

Gangen at- April, 1400 ft. 3 , 7 5  ff 1410 fL 29090 cub. ft- 
Rainq 3000 58,O 26400 1372500 

Do. at Sikrigal1, April, 5000 3,O 5000 21500 
R h ,  10000 28,O 26400 1850000 

For the sake of c o m p h n ,  the eircamrtanca of the great Amairan river, ur 
mbjoined, an extracted from fmm Captain Hall's * 
Mi&&: ] Lowest ebb, 2400 50~0  3OOo 1 O O O q  

Muimum, 2700 100,O 13200 100OOOO 
Theavenge dischuge of the (3- throughout the year, m y  hence be ealcal.ted 

an 250000 cubic feet per recond, at Benua, and 500000 at SiLrigd : which i. 

1 Awtber error, committed by Major Benuell, not noticed by our Author, but one 
which b u  dom mrious Ium at home, in W i n g  to falls deduction#, is probably due 
to a mirtakeof tho printer: be uwrta, t h t  the water dtb. frarbes bdQ in r u s p i o r  
4th of ita weight of silt or nand : now thir must evidently mean either 4th per cmt. or 
" q~I" h t  is 2t  por cant. and tha latter is the wtmwt that E.D k . U o w d .  



much in u c a a  of Rendl 's  entimate, and nearly on a par with the Mimimipi, 
an derived from the data of Captain Hall and Mr. Duby. Our Author con- 
h this q d i  by the following wmparbn  of the rain which may be suppored 
to W1 within the mnp of the respective corn of the two rivers. 

Area of A r m  A d u -  
country A d  Q.. A d .  Tot& pediture Ratio to the 
abooeDeIis. rain. Delta. rain. rupply. by river. wPP'9- 
q. miler. inch. aq. ma. in. mil1imc.f.  mill. d.f. t .  

Gang- 332000 50 28000 84 59500000 15768000 26per cent. 
M i h i p i ,  8.86000 18 14000 60 53300.000 17344.800 32 ditto. 

The riru diachage is d e r  in India, because of the greater absorption by the 
dried-up soil,-the greater hert,-and greater consequent evaporation. In the 
m i p i ,  the. bulk of water i s  never ao disproportionate at different seasons, an in 
the Gnngea, being only M 10 to 1 ; and hence the gnat  advantages it offem to steam 
ahgation. 

m e  superficial profile or slope of a river forms a species of hyperbolic curve, be- 
maen the. rapid declivities of its source among the uplnnds, and its tangential disai- 
potion in the ocean. In proportion M the supply of water increrses, the cnrve rhea 
h the centre, the two extreme8 remaining stationary : the maximum rise muat be 
b k d  for about mid-coume, which m y  be set down for the Danes, M between 
Ben- a d  Mhbbad. SO backward are the generality of the world in observ- 
ing the ordinary phenomena of nature, that it wm with diaculty Captain Primp 
could collect the following scanty materirls on thii interesting rubject, in the 
Memoir on his New River Chart% 

Baro. Dldamfror Slop afthe Oreatwt kiumm Rire in bco 
Phce. skwtiar. t b e = a  Zmer. amucol rirr. mama 

feet. m k  incha. feet. feet. 
AtihttipA,... . 550 1150 ? 10,O ? 7,O ? 
Cavnpore ....... 0 1070 ? 16#? 10,0? 
uhh.b.d, ...... 335 939 6 45,6 29,O 
Bemws, ........ 270 800 5 45,O 34.0 
C ~ I I ~ I ~  ......... 130 464 4 29,6 a3 

. ...... d&nghe, i5.-  297 4 or lem, 26,O 25,s 
-Y 

Clutss, not quite 
adain ,  ........ ? 358 ? 2e,6 ~ , o  

Agnnbeep ......... ? 200 ? a, 9 23,o 
Cdcum, ........ 10 190 1 790 6,7 
D ~ e a ,  @Y-Y) ? 120 a 14,O - 

There is an apparent anomaly hence deduciblle; namely, that the slope of the 
river in any point above the mid-course, will be less during the rains tbm in the 
dry eeason ; which is ahgether a t  variance with the lam of running water, bnt 
the explanation is readily food. " The bed of the G m p ,  i n d  of haring a 
wntinuous slope, consimts 01 a series of pools neparated by ahallom or scmd-bus, 
a t  the crossings of emrp m h ,  PII muid  perhapa be the state of dl large r i m  
emptied in an equal degree." Whm the river has. an unlimited width, these are 
due to the ab rad i i  f o m  of the cnmnt  of greatest reloeiq, m sweeping m d  the 
bend of a reach ; in other pl- the e&Et may be i m a d  by local nsiebnce, 
ruch as is formed by the m n e  ghab at Bennree, in front of which the stream h u  
r dcpth of 52 feet at l o r  wrter, rberau in the crominga of tha mrehr above .pd 



dnalyses of Book. 

below, or w h  the whole breadth of the r im has c q d  docity, kem tb.n 
5 feet are found in the dry wason'. 

Tbe mrfrrce of the river h at that time a swim of e p s ,  or dtsrarts deep I d  
water, and rapid ahallors ; which, though they cortlidembly impede the M*- 
tion of luge craft, rvrc nodonbtedly to keep the rim open l i t  boa@ m& 
longer than if then rrre none of th& utlliaal damn ; since the in nu^ of dope 
d e d  above, would otherwine tend to drain the whole dry in a short time. 

The higher the river in d e d  the more marked bemmea this syatem of pooh 
and &-bus : In the S i i i  s b o 4  Captain Wall, of the Hoogkb, found 5 k t  
water, hut near Ahhabad the p.sscrge ddlowm to 1 feet : the ntumer's progrea 
wan vrated below Mirzapoor by a shod of 3) feet, &%tcbg dLg0ndy rror 
the river. 

Beyond M.h.hd the date of the rim & .till mom anfavourable to naviptioa : 
" Of the difficulty of pnaning up the Gmgm in the Brst six milea above the Fort, the 
am," Captain Smith f cuq  " ua ouch, as rill not -t my holding out 
apectationr of their n m d  : the pr inc i i  o b s t m d ~ ~ ~  b felt at the juncthn of the 
two riven, where the lvge body of und and d y  matter brought dorm by the cur- 
m t ,  particularly of the h q e s ,  k deposited near the eddiem and d& water, b again 
ruspended by the rtream, M the riven, rising and t.Ulng an tbty are amt.ntly 
doing in difemnt lev&, alternately dintnrb each other, and +n depaited in 
sxm r i t a a t i o ~  ; thw forming a aidlow and continually shifting bar." In tbe dry 
aeamn, the river manden  h m  bank to bank ~ o q l  extenaim mdn, cntting it- 
r l f  a channel, n e v d  feet deep, in what wan the bottom in its m l l e n  s-; so th.L 
in mch plrces the mfaca  of the rtrtun is freqnently mom than m n  feet below 
r h c l e v e l o f t h c ~ p u t o f  thebedh the &! 

Little ean be done to improve the navigation of each placea ; the grert perpen- 
dieakr rise precludes the po~ibili ty of cutting a new coutae, which wodd require a 
depth of 60 feet; and the a b c e  of supexfiekl rUaa in the l o r n  Daoab m t r  
the adoption of the mom economical form of a lock canal. Captain Smith 
not amrider that steam tow boa@, of s d  drryht ,  could be advantagamsly em- 
ployed ; and indeed, i t  should be remembered, that when once the win& r)l.anl b 
f o r d ,  the m d s  alongside umwer the p q m e  of hckbg path,  and tbat it b 
only the want of water which impedea the progracl of bocrta 

Thii oaeer h n  been employed in removing obatacb of a mom rerbar nature in 
the Jam= : a The practicability of removing the ledges of rocka in the bed of thm 
rim, by bbting, rrrs pointed out and reted upon by C.pt.in Irvins, Eng. who ru 
obliged to pr& to England, in 1826, fnim injury nedoed at BhBhartpoor; the work 
JIM .ice bem condaetad by Captain Smith, and " a n d y  the rocky ohtawtiom 
have been blasted and clured for mom than half the d h c a  to.lbrr, i n c l d q  
t h ~  of Knrreem Khan, where the whole h n e l  ru ro intsrsgerad with roeka, 
thpt the extreme difficnlty of getting throngh amed romtimea a Wentionof 
week Thh p u  w u  opened h t  peu ; and a t  the ume time dam v u  con- 

uructcd to *, adgi~pcrnaay b :kc ~ r b n ~ l ,  by which p q  of 
boatr ~LI laportad to have been facilitated in a degra pd4a crt-." It h 
worthy of attention, that although thc natural rocty dam ru nmored, the -ke~- 
mty WM felt of rnbetitntie(l another more m u q p b l ~  one of m d ,  to pmant the 

1 I n  an sbmpt angle of the Job- near Hasiaahd, tho d q t b  t ~ ~ u r r W d  b tb 
*heam, nmouutr to 79 fwt, aIthoogh in rk reaches above .ad below, them ue nd 

than 4 k t  nN.-P. 



Anuiysas of Boob. 

Tbe Qengcr of the aune of the great river, mince Cokbrooke's M a p  of 1796, 
have been m i n e d  within tolerable limita, by the nconnoitaing myage of tha 
Hooghly : thore of the Jellingbee d Bhgarutec have been .ecmmtely laid down 
in Captain Primp's River Charts, from Mr. May's r a r n t  swsyl .  

~ b o v e  B-, the high-water channel dw not appear to have undergone much 
alteration, but below that spot the character of the river changes, and its W r  
are composed of a lo& atluvinm : the f d o d n g  ue a Eew of the principal a k - .  
ations within the b t  30 yeus. 

The mouth of the Sujoo, formerly 2 miles below Bullen, m now 1 mile above it, 
and the latter p h  is upon the edge of the bank. From hence the old md the 
new course croon one another like the interwooen coib of a doubie corhcrew ; 
abandonin& the banks of Cbupra, encroaching upon Dirupoor, depositing a. 
wide strip of cultarable land in front of Baakipor, and cutting away a breadth of 
2 mila at  Futwa. 

There are certain points of intenectioa which remain, in a mennure untoucl~ed. 
in this oeeillrtion of the stream, and experience neema to have pointed these out sl 
the sites adapted for building; such u e  P a m ,  Bar, Soornjgutta, Bagh~llpoor : 
lome are fired by natural or  u t i 6 c i d  obetrcles, AE the rocky pointa of Colgong 
.ad Puthaghat., and the brick bmtbns of Monghir d Rajmrha. 

&low Monghir the new c b e l  4 mila to the northward, leaving r 
luge of chv-land neu Seetacoond. The i s h d  in front of Baghnlpoor, hem 
been more than half eaten away, brioging the stream to i b  ancient course near 
that town : '' should it direct its f o r a  once more round the high bank thence to 
Souludpj ,  we may again behold the formidable Colgong rocks, aa in Renndl'a 
time, and in Colebrooke's remembrance, surrounded by dry land." 

At the present moment the famed pam of Peerpointa is deserted by the main 
river, which holds its mume in the very centre of Colebrooke's islrurd of Dcrr 
f i ~ o o r ,  and a comparatively tranquil stream w d m  this place, dreaded by 
a m ,  the p q e  $0 which is closed entirely during the dry month. The 
pver, M if to comperuate for deserting such a spot, is however apparently b d -  
ing its way afresh into the Terryagullee bend, under the foot of the beautiful 

which upnu their green masses to relieve the otherwiire dull monotony of 
u a d  md water. 

At Rajmrha, the hat permanent rallying point is panned, and the river app- 
pulp to ceam i b  commna  of l ay  bend of soFt alluvium, and betake itself to an 
opposite chaanel, " when it hPr overshot the curvatrue propo~Goned to its magni- 
tude." 
The b t  sentence, (from the River Memoir.) dudes  to a principle pointed out by 

CIptain Prinsep, that in running water the magnitude of every elbow, or c u m  lit a 
changeofdirection, is in direct proportion to the momentum, (or body andvelocity,) 
of the stream. Thun it may be generally remarked, that the radim of curvature for 
the nindingsof the Ganges, when full, is about 26 or 3 miles ; md if a mean line be 
drawn in the direction of itu coluae, it. meanderingo may be rudely rep-ted 
by semicircla of 3 miles radius on either side thucof ; the whole breadth of coun- 
try, thenfore, liable to alterrmte corrosion and & p i t ,  wil l  be about 6 milen. The 
bends of the JeUinghee and Bhageemtta have a cumatwe of aths mile nuliar ;. 
those of the Matabhluyla are of less thnn fth mile ; while after their union in h 
Hooghly, the radiun increares gradunlly to nearly 18 mile at  Calcutta. 
In the map of the Bbageemttee may be t d  a f u r k  exempliication of t& 

p,rinciple in the gradual extension of the circle, until at U the rurrow neck is cu6 
through, .nd the rim h t ~ t l y  desertr the long mu? m u d  the bow, for % 



.borta, .emrthebthntm. & l e L ~ u s l i i i t e d t o m m a l l r h e m ;  l u g e  
seldom p.rine the remicircle. 

Tbrn is one advantage in a tortnour eonme ; namely, that it dimintshes theslope, 
and connequent expendihm of water, and .Ira the corroding action of the s-. 
W e n  the Jellingee rscr~fid by r aeries of cuts, it would noon become liable to the 
dungcs o h e d  in the Bbrgcsrattee, .ad the ontlet would be claed to navigation 
urliar than at prerent. The most *ble ontleta, sncb u the Chnndng are a- 

, mmely rrpentine, and take off from the main river, m y  milea lower doan m 
the othen, which diminish  by mend feet the slope of their surface. 

&fon dosing the subject of the ch.nges of the Q.lyer, as dmuld mention the 
great dtention in the Burhampoohu since the days of R e n d .  The Jmp, thea 
one of the minor bifaratioaa of the Mqpa, bu of late yearn become the prineipd 
sueam; while the oldbrod clumel,irmnedLtelp Mow ita earn ,  b gradually Wing 
up, md is u, &allow, that " Mr. Lamb cmmed the Burh.mpootur, rt Cuttpdee, 
w i t h ~ ~ t  wetting hia feet, not finding r atram any where more than a few inche~ 
&p, and which he could not c l e u  ritb a jump.'' 

The J a y e  a m m p  a mils in breadth, .ad .ad great rapidity. l 'l~e tendency ot 
thir new outlet for the eaaten~ f r a b  wi l l  be to d e n t e  the p e r i d  of inundatiod 
in the Gangs, until the latter r i m  sbdl have d u g e d  for itaelf a more westerr 
outlet down the C h u n d ~  or other SUIKI~JUU seek. " Agricnlture may, perham 
alder; t h e w a c t i o n  of indigo on lor bndr will b e m e  more precarim ; bmt 
ibe mawion of both riven, .nd the intacorvle between them, will be g r d y  im- 
proved" 

XI1.-Miscelkmeouu Notices. 
l-&t&?dqf .p~u&l. Orhrtrl-: trr0n k I h ?  dccorrr~ of lk. Aicbrala3~ 

Jorry to Law, od 11. p. 211. 

- . We us wry to hd ,  from the subjoined note, t h t  the letter published in o w  
19th Number, Mr. Richardson's doarney to Laor, h, in pwing through 
oar h.nL, been subjested to dorm objectionable mntiktions in the names of 
pl.as ; owing putly to the newnere of the u id  names to aq and the occrrsional 
iIlegiiity of the m a n d p t  ; partly to our igmance of the method of apelling 

'followed by the writer. We need h d y  o h m ,  that names of p l am which are not 
hnih,  &odd d w a p  be written with the utmost distinctnera ; because. the sense 
of the pruwge .Bo& no clue towuda deciphering them, as with ordinary words. 
Indeed, in m h  aaea, it woald be a good rule to adopt the printed chumter, w em 
to render mist.le impomible. The miter of the note wi l l  probably be anrprised to 
b u r ,  that with rqlvd to the word Xu-rug, c o n d  by us into Men-aag, we 
mbodd again h e  mule the mame mistake, but for his illnmtntion by the Rsnch~rord 
peu, u, exactly like an r rcrs h b  u formed. With regard to the h e n d  c a w  of our 
grievous mistaker, we submit we are u little in fault ; for if the public, or rahr  
Oriental rchokn, rill not lgree to adopt one m m  of spelling ustern worda and 
ma, how k it poaible there ever rhould be any thing like comctaesa. We 
bare now, in fact, M many modes of spelling nearly an there are writers; and with- 
out knowing before hand which method the writer intends. to adopt, it i of cowno 
very di5cult, if not impmible, to avoid much miet.kes. We think it a subject of 
m p t  that Sir William Joner' aptem is not u n i v d l y  adopted, being that adhered 
to by two learned societies ; r c i r c u m a W  wbicb, in a matter of u, little import- - u the preference of one mystem to mother, might surely be allowed to decid. 
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the question. We m n o t  perceive the force of the objection commonly made to it, 
of the uncouth appecuanee of the words. Oriental names, written according to any 
.patem, must appear uncouth to the Ewopcsn eye; but if the reader is  enabled 
to pronoaace the w o r d c o d y ,  this + i  little. Or ifmitten will have, eseh h b  
own mode of spelling, they sbould add, either in a parenthesir, or at  the foot of the 
page, an English or French word, in which the name combination of lcttars oacw, 
the pmnncbtion of which shall be a key to that of the foreign word. As we ham 
heard nothing but objections to oar adoption of Sir W. Jones' system of spelling, 
which some of our readem inform ru, nuke such Md havoc amongst their old k- 
miliar frienb, that they can scarcely rscognise them again, we feel half i d ined  
to adopt thii method ; M it would prevent the possibility of mintaka by any one, 
yet would not interfere. with the spelling preferred by each contributor. As thug, 
jn the word in qmtion, Mcn-uag, (pa Pr. ; far.) H e n  it m ohviona the cu ia pro- 
m o d  M in the French word pen, m d  a in cag, M in the English word fa. 
'' I see, in the July number of the Q k a d q 8  of Science, No. 19, my letter to yon, 

Mr. Richardson's visit to Lm, published. But I could have aished 
tlrs Editor had allowed my orthogmphy M to Siamese and Barmere names to stand. 
The a of La-born b l i e  the two letten in mr, and LabGn will not repmaeat the 
sound. The word b Goung-&wag dm, and not OGng-bhg. The Burmew 
grain b Whyen, and not the odd looking word printed. The S i p m e  coin ia FAm- 
~rg. and not Thcuung. The Siamese and Shm word for a t .  ur country, i. 
#or-arg, the n being more like the name letters in the French word pc5 than any 
English s o d  I ahdl have the &ties upon me for the word which has been 
printed by mistake for country, Menang. When I lkve time, I p r o p  to send 
i o n  a map of Shan, with some observations regarding Dr. Richardson's map, in 
which he be8 made Mewang, hug,  &ye, etc. far too high, encroaching upon 
Chi=, the frontiers of which have been Pseertained, from actual obser~ation, by the 
-J&& Wi yon kindly mend t h e  notes to the Editor of the Okmhga." 

1.-MEDICAL AND ~ Y S I C ~ U .  SOCIETY. 

At the meeting of the Society, held on the 4th instant, Mr. J. Hdl, Dr. D. Russell, 
Mr. W. Morgan, Dr. H. Mackintosh, and Mr. J. Kellie, were elected MemFrs, 
and Rajah Kalikissen a Corresponding Member. ,The f o l l o ~  commumcataoonr 
were laid before the Society. A letter from Mr. Heward, of e Medical Boar4 
at Madras, announcing his appmacbbg depuRve for Empa, and expressing hi. 
beat wishes for the continued prosperity and welfare of the Society ; at the name 
time enclosing a donation of five hundred rupees, to be applied in furtherance of 
the general objecb of the Societp. The thanks of the Soc~ety were voted u n d -  
mously to Mr. Heward, and it waa pmyoaed that the amount d hi present should 
be appropriated to the improvement of the Library. An account of Cholera, by 
Mr. Henderson. Dr. H. Mackenne's b y  on the employment of V e n d o n  in 
the cold st.ge of fevers. Mr. Galt's cane of fever, terminatiug fahlly by rupture 
of the heart Dr. R, ler's case of d e  bib. Appendix to hi former report 
an Vaccination, by MrTmemn.  

Mr. Hutchinson's Esaay on fever waa then read and d i i  by the Meeting. 
'Aiter some prefatory oboervations, principally having reference to the work of 
Doctor Johnson on the dheum of tropical climates, Mr. Hutchinson remarks, 
thct the ordinary caeaea of fever have been laid down, with sntticknt w, by 
the Medical writem of Eumpe. In the mume of hi own experience he rhtss, u 

the mmt prevalent, exposure to the sun at all times, but m-y a t  
Eh"3tthy -ns ; sitti in damp dothes, a too tiw usc of cold w-hy f~l l la ,  a 
too %mut or protmca m of the cold bath, r sudden reduction of thc 



ht, u a mriow principle direng.gsd in the deuunrkion of a n i d  and vege- 
table rubatmum+ and held in lolotion or ampendon y water or atmospheric air, 
roA by itr action on the hosua h e ,  under drcumtmcea favourable for the 

thy- it n imporible for as to give -em an . h h c t  of it. How ir the r p r a d  
of pldemic d i  to be -anted for ? Th.t there b m easentid niffmce 
in the constitution of the ahnosplum of thb country from that of our own, Mr. 
Hutchinaon apraaed himelf ntirtied of. I t  nyy not be improbable, ha rnppmr, 
that ita atsk u modi6ed in every &&rent atnhm on the r w h e  of the g l o b  
In what lbu didvcnce consutr in, he d e a a  hinuelf unable to upla in  Per- 
h a p  it u a better conductor of doric,  than in more northern latitudes, or p- 
~ ~ S W J  a greater capacity for latent caloric, and mnrequurtly for retaining mobturn 
and nulvL in wlution ' B u t b e t b e a p c r l u t  it m a .  cimry one who Lu 
s t t ededto thernbjecrd lcunf~  thatwe fee l thecoldo~rintermors  b t m d y  
in thb awntry than tbe d.te d the thamorneter mnld amu to warrant. Thua 
with the thamomcter at 65O in thh conntry, we dull feel the cold as inintenvly u 
we &odd at 35O in England. Now this annot  depend entirely on onr mn faeliqp, 
for it k pmptrbid that Iadi.nr who ntarn home, ue p d c n h r l y  kumsibla to 
cold for some yersl after their arrival. Thir and 0 t h  c i r c n m s W  mentioned 
in the paper would ~cun. Mr. H. thinly to indicate a power in the abnorpbem 
of country, of removing .nimrl and vegetabk hut,  to which we have nothiq 
s i m h  m Jlqlmd, and be a p p n  din to eofllleet it with a p&aliuity in ita 
dectriul coUt&n. He dimden the of Bmgd into three diatinct nd- 
aiq rir. rimple, idiopathic, and udent f e w  ; the rcrmc d i i  complicated with 
leal in&.mmation, and the cwgariva or jungle f m .  Into the detail of the morbid 
phenomena of theme, u d l  as of the tmatment, we cannot enter here. The IM- 
jority of f e m r  in this country am, he con&cs, p r o d 4  by Malaria, uui the 
=verity ot the symptom rill generally be in proportion to the activity or con- 
m-n of the pohqn ? which the patient has been expored. He rtrowly 
COU&ZIUU the luge and mdmmmmW are of calomel. 

At a m e  held on W d n d a y ,  the 8th J u q  G. Swhton 5q. in tho 
chair.- 

1. A ordm of Geological rpeeimenr of the r& in the Tennurrrim Arehipdyp, 
w m  presented in the name of Lieutenant R. L d, H. C. N. 

2. Abo 8peeimew of vegetable impnriom in cod and sh.le of %n@j ;- 
t m r n i t t e d  b the Reverend R. Evereat. 

2 
3. A -pL the  WOO^ o~ van Diemen's ~ a r d  - -ea, with 

note in aphmtion, from Dr. J. He*. 
4. A nport from Dr. Strong .nnonnmd, that the borer in the Fort had a#.iosd 

an additional depth of five feet ainee the hat mcdn& in dl one hnndred ud 
8ixty-fire feet, and was still at work in a roft d y  day. 

5. A paper WM then mad oa the i c t m  IS& by the Rsrerend 
R. &erest'." 

6. A notice h Captain Herbert w u  nd, on the H i m d a y a n  P d l  &maha, 
explaining, in g c k d  t e r ~ ~ ,  the stmctan of th.t g m t  mountainour range, and 6 
cirenmtanca of the dircoruisr in F d  M i n e d o n  mrds t&rein during cbs 





G L E A N I N G S  

S C I E N C E .  

No. 31.--July, 1831. 

l&f the l+ence of Capital in Mmf&a.  
1 h.ve M directed attuntion to the dectr  of W i t d  in inc- tbe dbpombb 

~ 1 -  of that primup darription of waW, on rhieh the wbob income d the 
roeietg tlltimately dependa; and it m d  he o h a q  from a dktmnce to tbe 
rsrrouiuga cont.iaed in the d o n ,  which nhorr the mtin dependence of the 
rsooody, on thim primary M p t i o n  of w d t h ,  t h t  capital, in itr appliadon to 
msnaf.etanr, atmot d t e r t h e ~ ~ f t h e c o n e e c t i m b e t r a n t h e f o ~ u r d  
the latter. 
Let on ruppoee acclunaktions to be approprutal, in the 5xwt inatma, In udrtiDg 

-i kr the division of labour in manuhctnra. 'Ilxme who dr& a p i u  d t h  t b  
object in &w, would k enriched by the diderenee in the eort of feeding tha 

n a m k  of labourem which wan rcpuired, when Ute workmen rnre not in 
mutual amperation, and when they were not esclmrely aqpged in one pvriclllar 
p m  in the prodnction of a Eut.in q~lrmtity of rua ; .nd the smdler  expend- - nrnr neaauy, when mohul coopention and exclmive employment in one 

have ban introduced, and have bmnght with them superior rk i i  .nd 
knowledge. We may d y  imagine how mcb in p r o d o d ~ n  may be brought 
.bout, by the mere appropriation of capital to the proviaion, in r rait.bk mihution, 
of food qd to the labowem' consumption while employaI. 

But producing the sune quantity of warn rs before, 4 obtaining the former. 
price for them, dam not enable the apit . l ir t  to m l k e  the greatat ponible q- 
m t e  rum of profits, although it m y  eauble him to obtain the gnrsert gain on 
~h individd uticle sold We have . Inady marked the awes  which determine 

< nunnfactums in bringing epseific qwti t ies  of tbeir gwda to market before a p i t d  
h employed ; we mnat see whether the name cclruer are in operation, now that 
~ d a c t i o n  hm heen pncedcd by the acmmnlation and appropriation of a p i u  

If while man- worked individlully, and withont concert and cooperation, 
& &nand for wrought w u w  WM mch, that 500 articles wen br6ught to -let, 
.Id given in C L ( : ~  for 5000 m a m m  of corn ; and if, at this time, the pro- * of 550 article# m k  the price of each to 7 meamrea; or if the reduction 
of the mpply to 300 d c l a  8h011ld RLe prim onfy to 11 m ~ a n s ,  there being in 
thr wekty, only pemne~ rdc ien t  to take off thk qtuntity a t  thb price ; it is 
rridmt., that u &ty then rtood, there  odd be rrrlired, in this b h  dnlj 
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Of the Iguence of Capital 

6000 menanre of wrn for the sopport of manufactarers ; and thia under the rup- 
position that the raw material coat nothing. 

Let w now suppose a capitdiet to take on himselfthe p r e p d o n  of theae wares, 
and that, with wncert and cooperation, the name quantity of work can be etrected 
by a much smaller number of than before; ~y his outlay in fadi ry  
workmen in equal to 4000 mursures of w r q  and that he supplies the whole prodace 
consnmed ; hin profit on this rpecal.tionh themfore 1000 measures, if he continuer 
to bring only the aome qyntity of goad to market as before, and to sell the articlw 
at the same pria. But his desire to i n c r e a ~ ~  his gain will induce him to lower the 
price of hi pods, and to employ more workmen ; and to rink more capital in 
production. There were only in the society, persons.capable of pnrchari&500 of 
these war- at their forper price ; hut as he inc- the supply, and lowere the 
price, there will necssuily be found many more p~r~lm8era. What then will gnide 
him in bringing a specific quantity, and no more or leas, to market? By keeping 
the supply at  500, he gets, a n d  iudividarl article A d ,  a higher gain ; and yet 
he will be found to increase the rupply, although the inevitable condition of & 
obtaining a demand for this greater supply ir his lowering the price, or getting a 1- 
gain on each individual article sold : his incmnhg aggregate gab must, therefon, 
be what guides him in so doing : he muat 6nd, that a greater aggregate profit than 
1000 measures is obtained, when he r i b  more thrn 4000 mwures in thisemploy- 
ment. If he sinka 4500 meaaurea in pmduction, and d e a  therewith 675 articles, 
and tell8 each at  mersurea, hi profit on the t r ~ ~ a e t i o n ,  wil l  be 10w mea- 
sures : and this fall in the p r i a  will be evidently to his advantage ; the gab, on the 
p t e r  number of d m ,  being more rhn su&5ent to cover the 1% incident on the 
sale of each article. His rate of profits, when he furnished the arought warm through 
the means of r capitol of 4000 meanw, war 25 per cent ; when he sinks 4500 
meseurea in production, h i  rate of haa sunk to about 224 per cent : thii 
change in the rate will not, however, any more than the fall in the p r k ,  tend to his 
impoverishment ; it will wcomgany b~ enrichment. Sbould he, thw encoqrrgad, 
proceed in increasing hh productive capital, say to W0 meaeures, and bring to 
market 750 articles ; and thep 641d a uls for this number, only when the price falls 
to 7 measurea of corn ; he will have brongbt too many products to market ; and 
realize, an the whole of dq, an aggregate profit of only 250 measures ; his rate 
of profita rill then have rnnk to 5 per qent. But we cannot imagine that he will 
penwere in this equrqe; it is impossible tlut he should ; thii extent of supply 
cannot, therefore, become permanent, nor can this be the permanent rate of profits 
inthistrde. 

After prices have &:led down to the point at  which they must be permanent, if 
the capitdiet ahould, by the introduction of better tools, or machinery, effect 
mother saving in productive outlay, his nrte of profit8 will again be increased ; as 
@ &  be bin profib in the aggregate; and he wi l l  b d  himself again in ruch 
*tan-, as to be @enriched by another reduction of price, so long as the 
lose on each article sold, is mpre than corn-M by t$l: r+ension of the market 
for his wares. 

In the abeve, I have supposed the m~ in one particular trade, of but one 
&pitaliat : I have bean, therefore, studying tbp: @es by which a monopolist would' 
be guided in determining outlay, and permitting a fall of price. But in so doing, I 
have, at the same time, been pointing out the laws which would &tarmine the price 
of wares, and the extent of supply, if these wares were produced by hundreds of 
cornpetitom; for whether we suppoee the capital of 4500 measures to be employed 

I 

by one, reeking to enrich hiodf ;  or the capital to be 450,900 of memaren, and 
I 



employed by 1000 capitalinto aiming at  the suns object, the same mot iw mnst'in- 
5uatce alike, the one or the thousand : if, under the existing circnmtances of the 
society, t h m  a n  be a demand for only a cenrin aumber of articles at  any partictflar 
price, which I believe to be ~tisfactorily shown, and if a fallina below. or increase 
beyolld Lhis quantity, b r ine  im-hment on thoa engaged in tbeir broduetion ; 
it fillom, inevitably, that monowlirtr and free trdas have the sune intereat - - 
6 u t I y ,  in mpplying markets. 

It ir not, therefore, owing entirely, as has been gemidly snppmd, to the infln- 
ern? of competition in trade, that p r im fd l  : thin event would take place, it 
ippears, although perhaps more slowly, if competition were not known ; and it is 
dot the case, M v e  have been freqnently assured, that when the loweat permanent, 

4 or as it is tamed, the n-ary yria,  is obtained, the manufactnrem are in VOTL~C 

cirmrnst.ncea than when p r i m  are higher. And we find, fnrther, that the mrd 
monopoly h a  been, in a peat mesunre, a bugbeu ; for believing in i b  influence, to 
the e&nt genetally done, is bclie~ing tlmt men p d e r  great prias to great gains ; 
which it is impossible they ever a h d d  hare dbne. One ch& of tea, and one cheat 
only in the English market, would dl fbr a higher prim than if thonsands of aimi- 
kr chest4 were to he met with. If obt.ining high p r i a  .lone were a monopolist's 
ob)ect, why should more than one chest be imported ananally by the Bast India 
~omprnp ? and if obtahimg high price be not the ob@t of manopolisb, what then, 
I ask, is their object ? Tlte answer mast be, the l-: aggregste @in. It in v e q  
tme, that a limited number of individuals in a d h n t  quartet perbaps, cannot brmg 
pmkcta to market at ao cheap a rate, M separate indhlduals, eagerly endeavouring, 
on the spot, to lower the coat of their wares ; and that an excluiave management map 
bc incapable d m  conducting trade, in all Its detaii, to meet the whole contingent 
demand which might, but from this incapacity, spring mta exisaha. h e  removal 

s thm of monopoly and restrictions, might tend materially to national enrichment ; 
wt however by inspiriq with another principle of action, those w b  supply tbe 
i u h e t  ; bnt by tmdiq to a rednetbn in the cod of production ; to a canseqneni 
diminution of pria,  and to m extension of demand and consumption ; by which 
not only greater gdnr would be made by the trading class, but a greater enjoyment 
inuured to the greater number of individaale, within w h s e  naeh the product is 
hronght, in cuneeqwnce of a fall of price. 

With every fall in the price of any d c l e  in actual demand in eociety, the 
d e t p  b mtdtably enriched, and this not virtually but in reality ; for d l  con- 
rumem of cheapened articles, b e s i k  being able to supply themselva as formerly, 
m u t  now be pommed of a dmpo~ble fund equal to the d iLrena  between the 
m t  and the former price; and as dl inevitably expend their whole income. 
either productively or nnproductively, (mere hoarding being out of tke qnestion,) 
there mnnt, after 8nch an occurrence, be called into existence a new and eI?ective 

5 &nand for mme other rues, if not for a larger quantity; or better description or 
thma waren which have been cheapened ; man's desire for wrought wares is, we 
kmw, limited only by the want of means to procure them :-lowering the price OF 
wares is an increase of these means ; for the revenue of the d e t y  consista, origi- 
dly,  of the products periodically given o r  by the influence of the llving principle in 
food ; and subsequently of these, together with the wrought products oflabour and 
capital, which are, to the nltimate po asessors, much more desirable than the food 
oS&ed by them in exchange. If then the command of thebe more dedhble pmdpm 
be i n d ,  the real ~ d t h  of  the roeictp has heen increased. Let -'keep in mild 
that important reprodact ire power in which the income of society 
.nd the probable redinem witb which iadivididwilr dl d ~ i r e  tJ&dm of. 



portion of the rernlb of this power, or increme their own aertions that mry obtain 
wtul m u g h t  @, whm the# are brought nearly within their naeh ; and we' 
may underabnd, how an incrused gnantity of food may come into the market for 
the support of an i n d  number of manafsauriql Irbourem, whenever, by a 
fall in price, the useful producta in prepuing which they are engaged, are brought 
m low, that slightly inmemd exertion, together with forhamme and cue on the 
part of the lower and moat numerom orders, sufscea to aecare tbem the new and 
p t e r  enjoyment the chempated manufachum secure : what m a  former1 J wasted 
or  neglected, when it WM manifcat that nothing more desirable could be had in 
uchange, may now be hmhnded with frugality and care, when usdal mticks ntek 
only, an an equivalent, little beyond what had before been consided u of 
or m amount ; and thm the ch- of the wuca made use of by the poor, - 

may work a change, from dothfnl and carelam to f@ habits, of v u t  importance 
in inawning the wealth of the society; and may ultimately render that d t  of 
the reproductire principle, which WWJ ~ n f s c i n t  only to the precariom support of 
8 kmdy of MV-, e q d ,  throtlgh the UWaUS, psrhaps, of t h ~  Pery Il&!W& 

whiih have been cheapened, and through the management and frugality induced, 
possibly, by the nry articles, to the comfortabk m.intenanca of equal numberr 
.s before, and to the SugpOrt, bedidea, of those by whom the nought  artidem 8re 
prepared. BakIea, therefore, the nea demand for nought  warra, pmmdag 
from the d i s p b l e  income of thore who now hare less to p.y for the comrnoditia 
which have been cheapened, we tee the rudiments of further dsnrurd for the 
produce of new manufactarem, after the iatrodaetion of any important improm- 
m a t  in mannfadnra. 

When capita lint^ are found no longer to add to their productive capital, we m y  
mst assured, that they then divide amongst themaclra, a greater .ggngste .mount 
of profits than t h q  ever eajoyed before ; or than they an obtain, nith .ay 0 t h  
amount of capital, than that which in a c t d y  in use; and that cornamerr hats 
becrr enriched by the p t e r  command than formerly which L now enjoyed of 
manufactured @. Nor u e  we to apprehend, u a permanent conaeqnace of the 
i n t m d d o n  of capital into manaEaehueq .ad of tbc employmrmt of more di-t 
tooh and machina, any diminution in tba demand for WJOUIWI ; b e c a w  .I&- 

labour in required in producing the s m e  quantity of warra as . before ; ya a 
pea demand, to the extent of the income now dkpoubk, baa been inerit.ble, on a 
rednetion of price, for a larger quantity of the lame, or some other wrum ; m d  to 
this, we are to add the new demand for such additional produce of man- 
M thoee c m  now offa,  to whom, before the reduction of price, the use of m u g h t  
goods waa d e M ,  as requiring, before it could be Moped, the aacri6ce of too 
great a proportion of their pi#.nce of food 

Although it is quite i m w b l e ,  beforehand, to rpenk with any thing like art&- 
ty, as to the ultimate consequences of the introduction of any quantity d capitad. or 
of any particular deacriptioo of took and machinery into manufactwea ; still, from 
the above d d e r a t i u n s ,  it s p ~  obvious, that any improvement in the .N, 
&e&q commoditiem in general me, however alight it may be, will tend not only 
to the enrichment of capitaliata and consumem, but to the distribntion among 
l a b o u ~  .Ira, of as large, and possibly a larger aggregate of wages, than could 
ever have been expended amongst them under fonner circamsba- I t  ia too true 
that mioery must, for the time, be the lot of many workmen, on their being 
na~ssitated to change their hahita and their tmb ; and that thin suffering mast be 
mtemh and omerr, in proportion to the ruddennea and extent of the changes 
introduced in  prOadre proeawa But even there rucklcn eh.nger carry .tbsir 



om p.llttirs .&mgwith thcm ; forthe more rapidly impmv&u?nta an introducedd 
the more rpeedily will pr im be lowered, and ultiamta demand extended : at the ' 

rorrt, tbb  rtPte of a&ring an only he temporary ; and the increasing pumclllent 
wlfare of the whole mciety, must W t e l y  outweigh the pasring r d e r i q ~  06 
the few. 

Although the introduction of u p i d ,  and improved procarer in manufaetura, 
tend to national enrichment, by pennsnently lowering the price of wrought good., 
thir m not the eOcct of the introduction of i m i l u  p- into agricultare ; in 
tha cultivation of the mil, theae improvmmnta only permit a similar p m i m  
b of popnbtion and wealth, to what Wrea plaa in underpeopled and fertile 
countria, in p k  of musing a pananent fall of p r i a  : for if we ruppac capital 

< to be harried on the h d ,  on the ommena of an improved agricultural procan, 
.r we h.re mpp& capital to he harried to nunufwtures, the i m p o v e ~ h e n t  of 
~ W t a  wodd he inevitable.-We have oeen, that what counterbaknca 
the &MB off& in the price of erch w r o w t  article sold, in that greater extension 
d which inuva a greater .ggreS.h gain than ia obtainable when price k 
hi&, and demrnd more limited ; and thin M DO, hecam no limit can be Aigned 
to each man'r eomumption of d u l  wrought waren. As we increase the din-. 
ble income of erieh, or d l e  him to obtain mom wrought WUWI for a lere &mi- 
dcrstion ; we only bring within his ruch  goodr superior in quality, or quantity, 
to tbom he could obtain befora The case is very diffemnt with regard to fowl, 
tac produa of agriculture; the demand for thii w, of wmsaity, limited to the 
wnmmption .etaally deeted by the u k t i q  numben of mmliod, which 
cornamption remains nearly the name under all circumst.ncer. What brought the 
iacreui& quantity of wrought goodr to market, w w  the certainty that manor=- 
tann wen? thereby enriching t h d v e a ;  w k m ~  the aut.inty that .gricul- 
t u n h t a  would impmerish tbemrehcq by s d h l y  insuring the quantity of food, 
w u l d  e&ctually ktcp down the mpply to the wanta of the exbtbg populat.im ; 
.nd m d d  prevent capital bein# applied to tbe knd, except gdually,  and M 

pophtion incread. If we allow, that demand for food could not incrucu, while 
tbe m n e  popnlatkm ouly WM to be fed ; we mmt vt, that a MI in the p& 
of f d  ceuld not be rceompied by that atension of deundd, which more than 
c o u n t e r b a l d  in the qpgate,  the low on the ode of d rpeci& quantity of 
the article mld; and if we allow, that the d t i o g  popaktion hsd previoluly 
brought to m u l e t ,  ruch quantity of wrought good8 IS they found most conducive 
to their interests, and which wan eqaivdent, in the &ation of both parties, tw 
the quantity of food o f f d  in exc3ung~ ; we m u t  g ~ t ,  that produdng a greater 
qp.otity of food, would only reduce .griealturaluta to the d t y  of oflering, 
in exchange, for any given quantity of m ~ h t  @, a larger quantity of food, 
timu they could have obtJned the rune warn for before.-Food, b e i i  the 

i prim- item of wealth, forms the baain on which the whole rqwmtmctun of 
earichment rats ; the populatiin, the d t h ,  and the revenue, mddenly d t e n  ita 
quantity, and the economy of the whole syrtem in at o n a  &mnged. In the 
nrroninp in the openill6 of thb chapter, I have calculated on an atension of 
caltivntioo n following the intmductbn of capital and improrementa into a @ d -  
tun : this extew'on must, however, he nndcrcltood to .ceomp.ny the pmgnar 
of popul.tion, precieely M thme e x t d o n s  of cultivation did, w h i  
sup* to l e d  mckdy to that point in enrichment, at which we took it up, 
w l k  a new p- w e  opened to it, the introduction of capital. If weal& 
d population had then made an approxbation to the limit to production .od 
haeua, whic4 tho p h p k d  circuaut.nea of the couPtry, bptbu with tb 
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btvkdgei of p d s r d r e  arts de6ned ; tbe impmvdmmt in pmducth .rts w M  
re oontanplted, mart rirterlly hre removed the M e n  by which they were 
opposed ; and must have permitted a second pmgmaion of enrichment, and of ** 

If the m a l t y  of obtaining food sn5eient for m in- population, be tbe 
-of the progresaof that p p a h t h  baing repressed ; the direct Iabunr, requisite 
(O obt.ining an increud quantity of food, must, ia ordinary c i ~ ~ ~ ~ t a n u s  In a 
~ p p l e d c o u n b g , b e ~ l y ~ l o g r e e t , ~ t o d t h e ~ d t h o k t o ~ ,  
+ a to obtain it by tbeir o m  b u r ,  awidsd by capital ; a of food, 
*& a man's comumptkm, must, tberetore, be e q d ,  in the e&imAon of lobour- 
m, to what e q d  labour woubJ produce Q m y  other b n s k s ~  ; .ad if sgrienlrursl 
a p i & ~  cra eommaod the prodwe ef so ma& labour for every mch memure of 
corn as for mm'r support, it is d-evident that they can fed little intereat in 
&&ins q i h l ,  and snperimtedeg its outhy in producing mare food than the 
-te already obtriaed, merely that they may gire more of tbeir food for an 
qud quantity of wrought p ra loa  ; while the former quantity must, in the atima- 
tion of the manufacturing clam, hrre been an equivdent for their waren ; nor wil l  
they h i  it more Lo tbsir intuast b dak an addltion.1 apical, for the mere mpport 
efagratsr m b e r d  @c&md hbomem tkn~vearartidtoinbuingthem 
the command they wek of m u r u t k h d  goods, md of pmvidhg for the arnk of 
tLei o m  in- numben. In the hterd,, thm, behnen the h e e n t  
of a m ancr of mrichaeat, and the sub#pent approdmahn to the limits, 
which the n&m and extent of the coantry, and the atate of productive ug, 

+be,aItbolybthe diSndtpofebthhg.rarefoad, with the ridof capital, be 
a o t s o ~ a s t o d t h c ~ o f t h o s a d ~ o g W m i n i ( l p r o d o c t i o n , p e t  
4i cannot nndar food more cheap, or of more w y  acquisition thm before, to tbe 
mere I.bonm; b e c m ~ ~  tbs capital l~casay for aiding in this p u p a e ,  annoti 
be obmiaed by the wedg who desin mo to employ it, unleu the apitdist be 
&&ed at the w e  tiaM ; md the Iabonr required to raise food withont' the d d  of 
~ p i Q l  b, as it WM before, a, great, as to rm as a check to the increase of 
dach population, 68 IMVG only their labour tu offer. The price of food, then, 
mrist be nsvlp pcrmment; and the q d t y ,  aeeosrary for a mm's ragport,, 
munt always command, in tbe market, whatever prod- his labour would 
produa elmbere,  darimg the time tbe food yiekla him ruppert. 
But although thsn  cannot beafdofpriceiafaodof.nymaequenee, them 

rill probably, with the prognm of qgicultnrd &nee, be some slight reduction ; 
mgrhlt~unl a p i t d h  rill be neasrarily more w W i  to part with food, when ita. 
quantity is mom n d i l y  thu before, rlrseeptible of iacmme; the manufactu- 
poplll.rion rill feel the bendkid influeace o( thii disposition, m d  will 
qrasntl J  ME in nambull, d darge a h  the number .ad nature of their pro- 
dactr wn rapidly, than the mare increase of population and &mud would led  
olr to arpat; md thie reacting on t h m  with whom it r a t s  to increase cdtivstion, 
d who M only atherwioe interested in utending cultivation, to provide for 
their m in& numbsr, ths p- of @~altnre will also proceed in a 
d o  wahn td  on tbue accomk ; agriculture md mmufacturem, acting, alter- 
rarely, as awe and effect, one upon the orher; till again the greateat extension of 
adtivation h~ been whieb ir eompetrme with the gmatest enrichment and 

of the claes of agricultard, ond with them, of m u M n g  txpitalists. 
h may be objected to the theory dplroeta which I would establirh, that men 

ammt know, M y ,  when pmfita have sanL to that rate, beyond w h i i  theii 
twtk  fall brings impmMm0n& te individ* and cowqacnt redsoriolr. 



of the agpgate amount of p d  realized b the =bob roeiety; thmt w y  
produeerr, who bd not been able, or Wsg, to i n e ~ ~ s  their o d y ,  on the 
introduction of improved p- in produdon, muat, a f k  the h e  hnd 
place in the rrte of profits, h.vc known notbins but incnrsing impoverhhmrmt with 
wcrym~boeq~entkllintbeirt.ts;  d t h a t t b n  d s r L e d e 4  m rcnderhhnm 
-mUl.tiom u p r ~ d ~ t i ~  Of RIsnlle ar, his f o m  .eeumal.tiom hrd becorns, 
by .imilu a p p h p e n t ,  wodd tempt men atill to thnut capital into pduction, 
t U l p m f i t r n M L t o a ~ e r y 1 o w ~  B u t i t d k n m a m b e r e d , t h . t t h e s ~ ~  

a csr(.in amount of upital in nunufacturea, tends to .a immadi& 
r e d d o n  of the rsllipg price in dl coplplodities in the nurkat, to the pnpurtio. 
ofuLichthirercrrdupit.lbdheem.pplied; more thanaeert.in quantity d 

\ 
not fiPdinS a vent, vithoat the occurrenw of such a redoctiom of price rr 

p ~ u b  during the dtana  of a gluf. I t  rpatten not then to g e n d  production, 
m m  certain individual8 have friled to take advletage of the opportunity, when 
it cnLlsQ, of haedng the& productive capital, and with it their gains ; and it 

it Q little, if, owing to the perseverance and luge dispodle capital of 
m e ,  who continue, in despite of glutted marketa uxl loss, to sink their growing 
-IU in poodaotion, it rbould so bepen, that their leas d t h y  eompb 

& nubstantid ; the sUuggle could only he temporuy ; .ad the quantity of 
~ i t a l  .etrully found yielding an income, in any branch of b n a i m ~ ,  muld be 
~ t h e s m e i n t h e e n d , . s i f a o s a c b  ntrq@e had t.lren place; pmvkkd ng 

&&n of the c a t  of production had been dected, which homer t highly 
H b k ,  in consequence d tb compeltien. 

mere  is h a  likelihood in apicullaro thn in nunqf.ckilw, tlut ovcrtrrdiaq 
should take place j the rourep of reproduction and inenrpe baing more immediately 
upder the eye of *e .gricultwal capitalist, hy dependence on itr amperntion $ 

evident. If, howem, an wceas of capital should he forced into employment, 
& have seen, that by wch a proaeeding, the upitdint only bring8 opon him.r?lr, at 
first, unrequited trouble and rig ; .n4 ultimstely +\uta impoveduuent, if he 
should permere to errch ur -tent, ae left the lrnd inapable of feeding the 
number of l.bo~uers, and repaying, Bi(h an incrured rSgrrSate of probt, tho 
whole kcrepre of capitd 8unk upon it. 

It may he M well, at thin plgcc, futher to advert to the f.lre notiom n- 
garding that of which yroducta are th rault, which ue engendered by th@ 
uae of the term6 " .cc~unulated labour," or " labour in the lcat mnort," in pl.ce 
of the term capitd. In Mr. M W w ' s  work on Dehitiom in Pol i t id  Emno- 
my, page 242, we find him stating, tbat the wnditionn of the nupply of pro. 
ducts are the advance of the accumulated, .nd immediate I.boar expended i. 
their prodnction, with the p m h ,  nupendded, gf thore whose advanra ue 
iastrnmmtal in effecting the prod&ion. Now thb eertJnly conveyn the ida, 
@at products are the reault of labour alone, rome of which u directly, and WIW 

indirectly, applied j and that when a upi tJ i r t  comes between hbonren and 

the cowurnen of product6 awaiting from labour, them rh.ll ba .a &up 
laid upon the commodity, to make good hi. profitr ; or if w the view of tho 
ease given by Adam Smith1, re may nuppose, that on thk oouilion, a deduction 
L made by the capitalist, to form his profits, of + part of the wagen of l h a r  ; m d  
that the consumer goes free: understand t h y  hovever,ae we rill, it b quite clew, 
tbpt a w m q  notion ia created by the employment of such ternu ; .rrd that no dear 

1 8- hi cbapbr on the Component Putr d Priok 



idea is given of how capitol acts in production; its distinctive property, that of 
only being bmnght into opention, when a ~ v i n g  is thereby etleebd in apsllditnn?, 
is kept completely ont of sight ; and the circumstance .Iso h nnnotioed, that by 
the influence of labonr .Ipne, how greatly noever aeclunnlnted, .ad applied .L 
merent timen, it would be utterly impusnible to o b t h  a i d u  d t s  to t h e  
which capitol yields. 

If, as I conceive, there can be no employment of capital, except in er#r when 
the amount of prodncing labonr can be dimini.h.d, in a degree, at lumt, e q d  to 
the amonnt of the profits ; then it qpeam, that in no cane rhoald we be j d b d  in 
supposing, that the mat of a product w have an addition for profib tackad to it 6 
nor can it be necessary that a reduction, eqad to profits, ahodd he mde from the 
workmen. When a capitalist sinkm his .ecumdationa in production, the coat to 
conanmen may not, in the fint instance, be reduced ; although to the p r o d a d ~ e  
capitalist it mnot he lenaened : bnt if the mring, e t l d  through the menam of 
capital, be any thing considerable, the consllmerr will ultimately obtain the pro- 
dncta on more easy term, for the h e m  already adduced, whae I crceoant fop 
falls of price in wrought waren. 

Capital being that portion of malth which in devoted to f.cili* .ad tnereuing 
production, the motive for its .cenmaktion rill exbt in its falleat force, whn, 
through some recent improvement, a saving has been cffected in productive onthy ; 
and when, in consequence, ruch a change has been bronght abont in the relatiom 
of outlay and net return, M indimtea the poaaibiity of increasing the capit.llst'r 
income, with inemmen of I& productive onthy. With the progrese of .ecumabtion 
and employment to capitol, the power of in- fresh .ecumulatioun will m u -  
d y  be diminished ; and the net proceeds, rrrulting from the employment of any 
rpeci6c quantity, will be gradually becoming leas ; while, at the same time, the 
power of making accumulations will be becoming greater, on acc01111t of the 
increasing richnesr of the c l a ~  of upit.lists ; and thh di5culty of findiog m 
investments for upitd,  together with thu h h g  rate of profib, will reeaMy 
proceed, till all openings for the employment of new accnmultions have been 
filled; and thin will have been effected, when capitalints 6ad it imposlibleany 
lmgv to increase their rhua of the inenrsing national income. The snriehment 
conseqnent on the improvement in produetion, will now ham become mmplete ; 
and no further addition can now he made to the productive capital sunk in business, 
till, from other improvements, further facilities be dorded for obtaining h i L r  
results, witb less outlay. Should such disooveriea he made, and in a free and 
enlightened mciety t h q  may be of daily oecnrrence, national wealth wiU .gpin 
be pmgmaive ; the rate of profits will .gain be r a i d  ; d profitabh employment 
will be again obtainable for new aocllmal.tiona. 

The progress of dad wealth doer not then depend on the men  progredn of 
accamul.tions, ready to he apprppriued to prodnction, as we am continually told 
by the teachem of Polit id Economy ; but on the power enjoyed of 6nding prd t -  
able investments for new accumulations : and natioor ue not impeded in their 
adranee, by that Ions of the power of accumulation, which writera on the rubject of 
wealth lead as to attrib& to the continual frlle which they m W v e  must be taking 
place in the rate of profits ; the rate of protits being conridared, in their rystemr, M 

inevitably sinking, till the whole mm realized becomer an evumcent qwti ty .  On 
the contrary, it appears, that when profits hare fJlen to their loweat permanent 
rate, it is then that accumulators will be fonnd moat eyler and ready to ~~lltead 
for employment for capital, whenever new investments ocnu; and it is then, th.t 
weq p r m  enterprle, howeyex d4 wi l l  find rptcokton ready to mgqp in 



it ; beeuw, it is then a h ,  that the disposable income of all producers, lind of the 
whole mciety bddes,  in greater Lhn it ever WM &re. After a period of p m -  
.ire enrichment, whm the country b moat wealthy, and has girenthegrmtest 
possible employment to capital, then it is pmbeble compkinta will be most g e n e 4  
of the nhcknas of b t u h  :-the labouring popal.tion, owing to the impulse 
.Irerdy given to im inererw, will be procediq,  at  tint, in such ratio, M su&d to 
-ply the formerly pmgraoive dunrnd for their labour ; while that demand h a ,  
in kt, uwd to be pmgmoive :--many men rill, therefore, be foundeagerly weking 
employment M laboarsn ; and, up to that time, M d that could be ~ r a l  from 
Che national rennue, r e d l y  fond  profitable pduct ive  invertment, the uvings, 
with thii object in view, wi l l  have gone on inereuiag in an accelented ratio, and, 

\ for came time, u v h g  will rtill proceed in this ratio, while the profitable invest- 
mmm rill have been completely Wed :--the stutling appeuana will, therCfore, be 
praented, of no investment being obtainable for u v i q p  ; and thin rtate of thingo 
r i l l  &ect not only what war uved after production h.d ruched i h  utmoat points, 
but d other prariow acauuaktiom a h  ; for then will be the time, when markets 
will begin to be fleeted by the glutll consequent on omrhding : dhtrem, therefore, 
will be inevitable, and the cry of f a k g  back in riches, and in trde, and anticipa- 
tiow of impending national rain, rill be in the monthr ofmany. In reality, however, 
trds wi l l  ul-y s d e r  no diminution; and rill be only subjected to the 
temporary derkgmKnt and IW conoequent on glum. I t  will-ham-bsen for the 
lrst addition to the labouring cl.sr, and for the b r t  immaw of acmmulat io~ 
of u p i t d  d y ,  that employment could not be found. 

I t  is known d .dmiUed, tlut ammal.tion in a compound ratio, -not proceed 
for ever; d the impomibility of productively inv- mry conceivable E- 

mula t ion  of capital, m u n i v d y  Mt. But although thb ultimate conuequencs - bs known and felt to be inevitably true, rtill the proximate awes, and the mods 
in which the cinnunst.nca of production operate, in continually limiting the 
employment of .ceamulations, have bean, I apprebmd, but very imperfectly 
undmtood. Our greatat anthoritim in Political Economy appear, indeed, oevec 
to hare studied thin most important branch of their subject; for we find them 
d l  ineo-nt here ; at one time dcal. t iug n if d ~ a m u h t i o m  of capital, 
whaumer  their amount, were, of necumity, capable of setLing labourera to work, 
productively and profitably; while, on the other hand, ra find them d m i t t i q  
the influence of competition on production ; and on the exhence of a full com- 
plement of wealth, depending on the physical d polit id e k . e w a  of the 
country nuder c o n e i d d o n  :-we have lattuly had it mainkbed, on the one 
w, that production cm only be limited by the want of productll to be inter- 
chmpl ,  and that capital cm alwayl be met to m r k  in pRparing the deficient 
product# ; while we, on the other hand, 6nd the ume  anthon .dmi#inS, tlut if 

e the product. rhih alom could open a vent for other products, wexe food, the which, 
owing to the nature of t b p ,  could not be mrceptible of indefinite ine- ; then 
them would u i s t  a limit to production, and to the h m u e  of demand and mpply. 
-I hare said, that those writerr, who moat dreanoudy maintain the theory, that 
i.-& production inevitably opetu a wnt for additional products, do allow an 
-tion, in the event of d d i t i d  food being the only suitable article for taking 
rach products out of the market, as happen to be then in ucesa Thir, however, 

only do incidentdy, and no great importmcc is m h e d  by them to th. 
rircanutrnce i their gedbe l i e f  being, tlu! wealth in unbounded; th.r if p m j l l ~ h  

Sea tbr writings of I. Say and Mr. Mill on Puiitiml EOODOP~J. 



do not sell, it is clolely for want of other producb toopcn a m t f o r  them; and that 
the opening of the new vent, the nrntof which may, for a time, impede produetion, 
it is dwaya in the power of man to e&ct ; it being believed by them, (a c o w  
quence of their treating labour M the s d e  mume of wealth,) that man enjop the 
power of continually increaning wealth so long M he i williig and able to bm&w 
labour and capital on the production of ouch deacriptiom of artidea, M are suited 
to the d i fhmt  mark& of the world ; a knowledge of whiih auitablenesr, although 
k may not be porsesred now, it i dwaya suppoeed may be gained hsreoftu, if 
sen ars only willins to d e  the rsquinita inquiry. 
. In Dr. Smith'n W d t h  of Nation#, we ue taught to cdcakte on countries 

a full wmpkmmt of rich* " whichcannot beexceededundu theexiatbg 
c & u v  of their soil, aad climate, and their d tudon,  with mpect to other 
a m ~ a . "  ( W d t h  of Nations, Book r. Chap. IX.) We ue, bmidea, conahntly 
reminded, th.t falb or r k a  in tbe r&ea of profits, depend on whether the mlm- 
~g In question b approaching to, or d u g  from, thin state of full enrichment. 
me a of a limit to prodndon is, therefore, M mtid d a m ,  on which 
J1 his reasoning regarding profits and wqea hinge. Indeed, he attributes vmt 
in flu en^ to the a5ecta of competitimn ; and the existence of competition, of 
necersity, impliea not o d y  tb cxktcDce of a lirnit to prodaction, but the actad 
influence of approximatho to that limit, an exhibiting it8 e&cta in thorc varis- 
tbps of the mtts of profit*, and of wasp, whicb he attributea thereto ; for it i 
bpoaaible to conceive, that there sbould be that struggle for prodnctive employ- 
ment to capital and labour which competition implies, u o h  the quantity & 
~ q l g m m t  itself were subject to mme limitation. But in that very work, in 
which we have remarked the author contemplating, not only the elisrena d a 
limit to pr0du*% but the c o n s a t  ~~ &to, of thst limit oa the prod- 
al.sees ; we 6ad it rt.ted, " tbat the extent of trade does not depend on the - 
itself, but on the trader." That " when a producer baa more stoek t b  aafficer 
g set h i l f  to work, bc dds to his productive establishment, by emploping 0- 

or mme j o u r a m  ;" no reference being nude b the rtote of the market for 
Iia aam ; .ad wc find tbe ah& of the Dr.'s nasoning acknowledge the j e  
of thb axiom, thst inenuer of capital, of the fund for setring labourers to work, 
if brought into employment, mmt inenrrc the wulth of the community : for 
wealth, he srya, b the mdt of prodm4ive labour, and " labowem, productively 
employed, reproduce a*h apyJL1, the value of the matenab consumed by them 
during production." " If," he further says, the society were ann~ully to employ 
J1 the labour which it can annually parchme, M the qa~at i ty  of labour muld 
increase greatly every p, m the produce of evey s n d i  year would be of 
d y  greater value than that of the foregoing; but," he continues, ia rm 
country in whiih the rhale u u r d  produce is employed in maintaining tbe iu- 
duntrions; the idk every whcm wolame a grest partof it; accordingto the 
m n t  proportions in whieh it is annually divided betreen Qooe two difaant 
o r h  of people, its ordinary or 8pCTage d u e  mtmt eitha annually i n c r e a ~  01 

diminish, or continue the same fmm m e  yem to .~othu." 
Here then, although the influence of a b i t  b poductiaa is weentid to tho 

reasonings of Dr. Smith, we 6nd the doctrine distinctly laid d m ,  that it is optional 
with natiom to become as rich as they p k ;  and &hat the wle &tion 
ne&sssry to increasing d t b ,  in the feeding of the indmhiws, in place of the idle; 
a docthe which bia followers have pushed to the extent Jrcldg pointed out. 

Dr. Smith no where pointa out a -on why capital and laboar should, at  one 
time, be p o d d v e ,  wrd at o h  unproductive, of income or pmfib'althoagb 



employad, at both tima, in a nunaa Ihnihrr in e v q  apparent mpect : Indad, br 
invariably &atm on dl .eeunral.tbnr of capital, and on dl hbo- m be@ 
of d t y  productive of gain, when employed on the prepantion of " mch utiebr 
.r are, for mme time at  kt, q m b k  of darrtioo, and of baing exchanged for 
roms other producf" 

Another error into which h. &nitb mas, d *h ih  pmaded the wridqp 
of all rubreqwnt ruranen, u thin. He judga, inruLMy, of the enrichment d 
eapitdirts, by the t.ta of the +t M, and not by tbeir atnonot in the w- 
gate. He has thm I d  dip the only mods of tr8cing the operation of the limit 
to production and enrichment, and har left thaw altogether unaertdn; and he 
hm, mnaequently, been led into tbe conbdictiona jmt remarked ; on the one band 

I ntating, that with hrmaem of capital, .nd tbe wiU to employ it in production, 
r d t h  most epar be pmgmeive ; whiIe, on the other, he e l l s  rrs, that wtmtrics 
an enjoy only a ccrt.in complement of w d t h  ; and calcllkbs on the inflneaca 
of wmpetition for the means of employing apihl ,  a t h i i  nhkb a d d  not be ' 
known, but for the very influence of that limit, the Qbtsnoe of which be would 
meem to deny. 
Look at the more mrnotc -ces of thwe &n, in the concldow o t  

bir followen: thq ,  looking mkly to the rate of prodb, rsuo~ tlm, and era 
warranted in w doing by their text boot The productive powen of laboar are 
greatat in agricultum, when, with a d onthy d capita, a high mtc of pr&m 
ia realized; and when the productive pmaa of labour are gnrr, the pona & 
accnmulation b gmat in proportion ; for then it h that the mrplos prodm r e d n -  
ing ratiafying the wants of prodaem, h the moat. Am the rsta of pro& 
fall, the power of accumulation saUm redoctins; for it m by tmn&n h.om the 
meme of the produrn that capital h rdid With the loss of the poaa & . acmmnlating capital, which the fall in the rata of profit8 is mppaed to c a w ,  & 
pmpaa of wed& is retuded ; for d t h  yearly inmeaning, rapidly or 
h l y ,  M tramfern h m  rsranas to productive capital, m hrge or small. With 
the f& in the r e  of profib, e 0 w - t  the 9-t of apihl, 
b&g m m p d  by a d e r  and rider rstturr, m cultivation in extended 0w.r 
inferior mils, tbe power of fivtbsr accamaltion * a g d d  diminution ; 
.nd thin prowedm till it b dt inutdy lat, by protit8 bang abm&d altogether, or  
at  leut  bronght tom low a rate, that the m o t h  to .oeomaLtioo nases to ae+ ~t 
h time capi- will be living from hyd to month, and will probably be in 
worn c i r c u m w  thrn l a b o m  ; and t b ~  braaght to thin m a t  shvlgd 
d&, that w b  countria m a t  ~mprwed, and uc wnwguently most 
&thy, tbsy have the M d ~ p o u b l e  w&, .ad the t w ~ d l ~ ~ t  power of w n -  
muktion. 

But if the reanom d m m a d  in this h y  are at all correct, it in shorn, th.r at 
the time the of enrichment and popahtion ue amsted by obshcla ofered 
by the p h w  ekumatanca of the cormtr~, to@k d t b  the e & t h #  knowledge 
of productive ut. among the population, then the p o d  ofumal.tion b great& ; 
and then .11 tbe prodnctive dasaes, of which 8ociety is mmpoaed, are actually in the 
eojoyment of hger incoma than they amld pogibly hare pmemed before. In 
proof of the hemxtwu d theme conclwkxu, I appeal to the apdeoee of countria 
which have m d e  the m a t  marked progrem in enrichment; and which have 
a-rly mde, rb.L will be d l o d  to be, the moat new approach to the 
pbw limit to p d h ;  sad 1 rL, whether it waa.not in ruth wanhia 
I h . t t h 7 0 f ~ n h t i o m  w u  t h e p k r t ?  and wherher i twaanota t tka  
t ipy ,Wthj l  power exhibited i k l f m a t & c k ( l y ?  Rlmwrer rmopahgs 



Of the Inputme of Capital 

Mered for the productive emplopeat of additional capital, waa it not then, and 
then, that they m r e  most speedily filled ? Wm it not then .Iso a rmrttsr of mrn- 
p a d m  inditlennce to the society, how rapidly mtiond capital wan datroyed ; 
bec.ase fnsh accnmaktiom wen already prepared, and 'warting emplo-t, to 
supply any deficiency which might occur ? 

Prom this g c d y  neeived opinion, that the rate of p d t a  mast amtinually 
.ink, till profitn a n  lost al+ther, or till they are M, tr i f l i i ,  that the motive to 
accumulation cmca to nct, we are led to wnclude, that the agency of capital in 
pduct ion is a melf-acting principle, which hnmm its unforhumbe pomemon to their 
&vit.ble ruin ; a power which pro* i W  forward, in despite of the wishen of 
those who happen to be proprietma and employers of M, d y  an a d a ~  
But upital, it must be recollected, m -per n, and posaaum no inherent powen 
of ykldiq incream? or revenue ; and it an e5ect nothing, in as far M the periodical 
reproductionof wedrh is concerned, without the cooperntion of the reproductive 
principle, and of the W u r  of man, guiding ita mergies in the particular direction 
he dtsins. This agent, powerfnl M it in, is under mmplete eontrod; why then 
shodd its proprietors roluntady permit i t  to work their ruin ? and this it sill 
most unquestionably do, if agricultural capitaliata persevere in adding to their pro- 
ductive outlay, rfter they - to obtain i n d u g  aggregate a m  of net produce 
fmm thdr lan& ; and if mrnnheturas continue to incrcaae the production of theii 
rues, attu their Lmme, in the aggngue, experienced itr greateat inereua 

It has been my endeavour to prove, that ths progmn of wealth do- net depend 
on the prognsr of increasing accnmulatiom of capital ; but upon increme of the 
power of employing capitd, in a manner which s h d  secan to ita employar 
in-ing m t e s  of profit ; and became of the intenw interest 111 c- 
mwt  feel in keeping production c l o d  op M nearly M possible, to that pointwhich 
nun's prwait nu rnh ,and  present knowledge of productive artn, permit. 11- 
conceim, that there will he a mutinad preslmn of pduct ion agaimt the manr of 
employing capital ; pndrely as them mast ever be a constant pressure of manLind 
agaiunt the menun of rubniitence. Theme, too, indeed, are in fnct, eonPertible pro- 
p d t i w s  ; for what doea kcreddug the m- of mbsutence mean ? It must ba 
enawered, that increming what Ihve  denominated the primary k r i p t i o a  of wed&, 
constitutes an increane of theme rneanr :-d if it be asked, what are the mtans of 
employing irureared capital in production ? it mwt be answered, thet these m m  
exbt only when mom of the meam of m b a i  can be obtained as a m m p e -  
for the employers of increpring quantities of u p i d  

From the way in which I have treated progrsgive enrichment, after the general 
mployment of capital har been introdoced, it may seem, that if my doctrines be 
correct, profitn mast oceasiondy rbe much higher in their rrtes th.n experienw 
w m t n  na io admithg : that in a mantry, for instance, which in a dart period 
doubles or treblea its productively employed capita, the pmfih of stock will be 
mmetimes found, during the interval, at 200 or 300 per cent. But e n  when new 
inrestmentn am most eagerly aeekiug new capital, we mart keep in mind, that in 
manufacturn the openiqp for the employment of capital, conreqwnt on improve- 
ments, uuy follow, with much more rapidity than suffiaa for thegrortb of dditionrl 
hboun to meet the new demand for hanb ; beta- eapitd mn be .ccnmulated 
in a much shorter period than population can rpring mto being. The rya of 
the labourn must therefore rite, .nd capitalists mrmt compete with wch other to 
obtain workmen, even on terms lea advantapow than Mn; the ob&t thy 
eagerly pnrsue being to iucnase the aggregate amount of their d p t s ,  without 
reference to cbe owill&ow in the M& which, during thr in-4 m y  bo occnphg. 



With the widest eoncshable opening for the employment of new capital, whi&, 
ran ryes to renuin 6x4 ,  would rake the rate of profits to a very great height, 
this nscesury dependence of enrichment on hbour mart produce the etiseg of 
coanrerrding, for the t i h ,  the rise of the rUe of profits, and the cheapening of 
product; and of h m ~ f e n b g  a 1- share of the ~ncrmwd @ins of the capitalbt, 
to the labonring du, to mco- the more mpid i nenue  of that bra& of the . 
population, the abaeua of which L now the main obt.de to the p r o m  of 
d t h .  We might, thaafore, after o b t a i n i  d o n s  of the power of e m p l o y i ~  
capid,  witnar a fall, in place of a rise, in the n t e  of the net profit+ whicb. 
d l y  find their way into the pnmm of the capitali i  : nay, many oversroguine 
npedaton might actually impoverish t h e d m  from this mure. But not- 

< withstrnding the impetuonity and indiscretion of individual dventunrr,  which 
might l ed  even to their ruin; and notwithtanding that the necesrity for 
obtaining workmen on their own terms, might more than counterbalance the riw 
in the n t e  of prohts, still it rill obviody be to the interest of the class of 
productive capitalists, to continue accnmddng and throwing new capital into 
employment; became an annual income rill thereby be mured to every rum 
of capital m invated : and M the tbotlght uppermoat in the mindm of all produc- 
m, most be, how they an leeare an inersuing income; it mart be mme 
ponerfal obstacle, amounting in- to nothing lwo than the artainty of 
mbeqnent impoverishment, which can check the bringing of new capital daily 
into employmeat. At any mte, the c a w  h e n  dgned, a n  rdc ien t  to prevent, 
m d life, any nuch appeamkee M profits in g e d  extravagantly high in their 
rate; and practically, tbe only perceptible of the openiw of new invmtmenta 
for capital in manahcturcs or trade, will be, a rising of profits, emmewhat beyond 
their minimum nte, (that rite, I nresp, to which they will have a constant . tendency to fall,) conpled, at the name time, with ur incnusd damad for labour,. 
d a general h o w  of bcutle .ad activity. 

We have jru~t now, bmem, contemplated a riae in the w a p  of labour, from the 
competition of apitrlbm for workmen; and M the Lbouring population, no 
doubt, i n d  with the inm%a of their wagm, a reactionmart pmamtly be 
eqmiend ; and new l sbo~nn  preming into being. the competition wil l  presently 
be on their ride for employmen+ The wages of kbow b&~g, aha? the introduc- 
tbo of capital into production, ur in- part of tba productive outlay, it 
follanq that a fall of wages will produce sBecta pncLely rimilu to such improved 
application of capital, as, by reducing outlay, altered its proportion to the net 
profitr of the q i d l t m .  Another rim in the rate of profib will now be experienc- 
sd, which d l ,  M before, be attended by another eaension of employment to 
u p i d ;  and this will procad till p r d  have again settled down to that rate 
which h a p v  to c o m q m d  with the greateat increue of qgreg8te g h  to the 

* 
whok el= of c a p i d h .  

When not only profits, but wags beaida, have fallen to that minimum rrrte, 
below which they cannot permanently mmdn; than enrichment will again hare 
nwe up to thst limit which p h p i a l  upus, combined with the p p e n t  state of 
Lnowledge in pmdnctive arm, inevitably pracrikr ; and at this period, as before. 
greater d t h  rill be in dteuce, and p a k r  amounts of revenue will be 
distributed through the whole d e t y ,  and throngh mry clam in the roeiety, than 
w d d  ever have been ralizcd at any former period. 
In tbc an of i m p r o v ~ t a  in agriculture opening the way to a more ex- 

taodcd invwtment of capital in that branch of prodaction, we me an immetliata 
p m t a t i v o  to a rary high rate of profit4 in the circumatsncr of the efficient 



!to6 Of the InJuenee of Capitdin Manufactures. [JVLT, 

demand for food only i n c d n g  with the inmame of the population ; m d  in the 
direct interest which cultivators have, (when the option hrqpens to be giveen,) of 
constantly keeping only m much capital employed on their lands, M yields them 
the greatest command, at  the l m t  cost, over wrought productn, and insurea them 
the greatest sggtegate of gains. 

The rate of agricultnral profit, which holds when there objeete are etkted, must, 
of n-ity, be near the minimum rate ; as the stock of food mind, must always 
be near that quantity for which there b a demand, and clone upon that which 
would constitute an ex- of mpply. 

When the wants of mankind have become varioas, and include, besides food, 
an i n h i t e  variety of wrought productr, the net proceeds mult ix~g from the 
influence of the reproductive principle, do not, by m y  means, suffice for satisfying 
even the labouring clam ; when, therefore, a fall of price takes place in thoee 
wrought articles which this clam deem molt essential to itr well being, the surplus 
income, thus at  their disposal, for making mme additional purchase, will proba- 
bly be devoted to securing a more ample proviaion of food for their rising families. 
After wages had sunk to that low& rate, which is only sn5cient for keeping up 
the existing population, such a cheapening of wrought goods might admit the 
coming to manhood, of an increasing number of labonren ; and the wbequent  
competition of them for employmat, would, of necessity, bring about another 
fall of wages ; now a fall of  wage^ being, l i i  any other reductions of productive 
outlay, a sufficient c a w  for enabling a llrrger capital than before to find profitable 
employment, the relatiom of outlay, and net return, experiencing thereby a chsnge. 
m d  the rate of profit8 rising beyond their minimum ; a circumrfanee apparently 
so triiling, M the cheapening of pots and pans, o r  other common utensils of the 
lower ordem, may s u 5 a  to came .n important pmgmaion both in population 
a d  in wealth. Nor ronld thin apparently trifling cause be the only one, amomgat 
other and remote changes, which would be capable of effecting a virtual removal 
of the bvrienr hy w h i h  the pmgred8 of wealth had been opposed : it is indeed 
impossible to detail all that might h v e  a tendency to produce this desirable effect ; 
the following may, however, serve as instances, and thoasrmda of others will not 
fail to suggest themselvss to the reader. 

In a society well advanced in knowledge, wherein food forms bat a trifling 
poportion of what each consumes, .griculturrrl eayitaliatr will not estimate their 
income by the quantity of ma produce, actually reproduced on their lands, beyond 
what ha8 b a n  comnmed M eced ; they will judge of thin by the net gain which 
they can realize in the market, estimated in the current medium of exchange ; in 
other words, by the power they enjoy, of exchanging at will the produce of their 
lands, for tbe whole range of reared commodities which most contribute to their 
comfort ; and IS produeen, in everg branch, have each accommodated their pro- 
duction to meet, as newly as possible, the average wishes m d  demands of all their 
neighbourn, t h i  power d l ,  in practice, be indicated by the readiness with which 
the products of the agriculturdists, or any other clam, are convertible into 
money, or whatever may have been c~)tahlhhed as the common medium of 
exchange. Thus i t  b, that a tract of the most fertile h d ,  from which a net  
production in kind b o h t a i ~ b l e ,  of three or  four hundred per cent. might be lett 
waste Y a deeert, on account of its d h c e  from any market, where the net 
produce could innure a command of d thoee p f ~ d u ~ t s  conjointly, without which 
man, with hi p-t habits, a n n o t  &t. The whole aeesl beyond what & 
been expended in wad and agr id tura l  labour, might be ~ ~ ~ m e d  in feeding 
men md cattle naceuuy to trcmeport i t  to the market. A m 0 1 u 1 w ~  - 



marsh, a torrent, might prod- deetr linrilu to thee of distance, Wht 
interest then codd any capitalint have, in inking  hi^ w d t h  in m unprofitable an 
~&rtclLing ? Let, however, a 4 be cat, reducing the charge for carriyls ; 
a r o d  be made; the marah drained, or  a bridge thrown acnaa the torrent; and 
how di&rrntly would thb fertile tract be aimmatmeed? That fertility in the 
mil, which formerly was not available to enrich~ment, would now, in m u m  
with the reproductive principle, the labour md capitd of mur, become produetiw 
of revenne d of wealth. 
So far we have mntempla&d the p m g r a ~ ~  of enrichment, checked by no caw 

extr-as to itaelf. The dmence of the conjoint .ad d p r d  action of the 
three concomitants which are essential to its existence and -, together rrith 

< the phpical circumstanar of the country nnder review, having alone interfered 
with the progmm of enrichment. But when we m ~ i d e r  the inevitable d- of 
h l u t e  and ill-directed p o r n  in individualr, and of national animosities, in the 
dark .ga of an infant world, we may readily p e d v e  the causes of many 
i m m m t a  to thin natural caree~ ef wealth. When we .gain consider the new 
a d  intricate relations which, in the progrss of time, cannot fail to rpring up in 
a mciety, conforming to &tins hwa and customs, however almard d- bai&u.g 
there may be, together with the effecta of subeqneut counter enactments, framed 
under the deluaiom prob.bly of fabe theories, donbly entrqlling the involved 
maba of this big* artificial mb,  we may readily imagine hm wide a field i 
open, in the old world, for aiding the progmm of wealth, by the dteratioa and 
amendment of i~titutiw end hahits : for the e&ctr of mistaken policy 
are, as reguds production, analogom to the natanl . l k a  d r d y  adverted 
to ; the fiat of dapotie p e r  &ng, in many -, hrriara more inmpenbls 
tL.n Alpine ; d liability b ub i t r ay  d o n ,  cmahing, ere it h u  strength 
to bmd, the b e n t  germ of r u t i d  enrickma~L 

II.-On the Sandstons of India. By the Rev. R Everest. 

before the Phyaicd Clam Asiatic Soci*, 8th June, 1831.1 

In thc 17th NO. of the Okaring8, a w-riter who has given us some vduabkf 
information respecting the rocb of the BhvrpGr district, after describing soma 
varieties of ~ndotonea, inforrrm M, that " t&y belong to that gnrt formation of 
nardatone, which b now wry generally conaidered M id& with the New Red 
~ . l l d r t o n e  of the English Oaologbm." 

Now as I un one who do not ~~ in the gmenl opinion, that their 
identity hrs been ahblinbed on more th.n a very dietant .nd even tr i f l i i  an- 
between them, I have pmtarrd to my a few wodn on the subject; premising, at  - 
the name time, that I have no further information on it than what I have obtained 
from the writer's pnrcnt paper, and the two p e p  of Captain F d i ,  one in the 
OsDbgfcal Trarurrctiau, and the other in the hiatic ltemudm. But, as the 
d t e r  ~eems to hint that he b in ponneasion of came dditiolul facts, (&e p. 146. 
line 37, and p. 147, laat pangraph,) in that case, the p-t remark8 must only 
be understood M a d upon the advocates of the A o n  for fiuther evidence. 

Captain Franklin's papen, or papr ,  (for they are nearly the sune,) M the onl J 

om in which any ~ ~ M O M  ue adduced in mpport of the opinion ; .ad thge ~ . sonr ,  
if I rtate them rightly, are as fonowa :-(see Asiatic Rea-ardwa, p. 248, &c.) 

Int. That the formation' inclrrdor a number of be& of variegated mulu, .ad 
I@@. 
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Zdly. That it is quarried for u c h i t e c t d  purposes. 
3dly. That it h anliferom. 
4thly. That it in horizontally sb.ti6ed. 
5thly. That it h anconformably s t r a W .  
Now thrae bed8 of variegated m u h ,  and grits, an not deeirive marh of distinc- 

tion between the new and old Red S a d t m r .  They m y  be seen in both. I t  h 
that We- called his firat Aatz Sadtone, the " Bunter Sandrtein," from thL 
c&.eter ; but it is equally trne, that geologists in England were at a lom to know 
which of these two formations waa meant by the name ; until i t  waa found that 
the a old red" on the continent WM an unimportant bed, subordinate to g ~ -  

wake. 
For thc Mke of an eymple, we will go no further thm the ' I  Outlined." In 

p. 468, note, we find, "Red and~ariegatedgits~alternaring with slate-chy." Engliah 
qukalent, " Old Red Sandrtoae." Any on8 who hos travelled over the " Old ' 

Red," may call to mind similar imtanaa. 
I n M ,  M it h a n i v d l y  allowed, that t h e  two formcrtio~ an only mccersin 

deposits, produced by the wearing away of the prinury rocks, we can hardly 
mppoac, that their diffeerna of composition would be muked in the ume 
county, w h  both came from the anme rocka ; rind, were it m, atill l a  should 
we have a right to draw any inference from much a cbmcter, in a distant country, 
where tbe rocks from which they were deposited, may have been totdly different. 

With respect to the m n d  reanon " that it is quarried for architectural 
purpones," tbe m r t i o n  dl equally apply to moat of the adatow of the d 
formation, M well M of the Old Red Sondrtone. 

The third recpon is the only one I can estimate to have any weight with it, via 
that "the formation in saliferom," and on Qi hed the ehlemx is far from 
satisfactory. The " Red Marl" of Engl.nd, and the djoining continent, M noted 
for containing extensive beds of rock d t  d gyprum. In the BhartpQ dirtrict 
we find there am " no deposits of rock d t  and m u m  ;" but " the mil b 
impregnated to a great depth with soliae particles, and a d i n e  efflorewxnee very 
generally appeam at the surface.. The majority of the w e b  too .re hwLLh." 
I t  does not clearly appear upon what r d  thin mil rats,  for shortly S t n a u d s  
the queation M d e d ,  "Am mch d i n e  soh found only in c o d o n  with rock  
of the Nem Red S a d t a u  formation I" so that the roil here is dmply the dluvium 
of the great valley of the Gang=. I t  seem that in the wells from which the 
~ l t  water is drawn, the " richest wrtu" h procured at a depth of from 57 to 60 
feet. I t  in, therefore, probable that there h no extensive bed of rock anlt below 
that depth : that there b none above it, h of come  proved by the sinking of tbe 
web. Captain Franklin's evidence M to the name e&ct " The mdstone," he 
mys, h soliferoas, because " the p h h  below u e  saturated with d t  ;" that y 
I presume, the alluvial p l h  of the Ganges below the pam of Tam There an 
d m  d t  m r h  on the banks of the Tons river, but it is not mentioned from 
what m u m  the d t  u derived. I conclude, therefore, it is not a '' Bock Saft." 
h d t  springs occur in the Northumberld wal formation, (see Mr. Wynch's 
paper in Geological Ikrrsactiom,) no inference wnld bedrawn from their prcsmce 
in a rardrtoae, even were it proved that they h u e d  from the rock itself, and 
were not the mere drawings of a d i n e  mil. Not a word is medioned of the 
gypsum, a more constant accompaniment to-the " Red Marl," tlun the rock oalk 

1 now come to the fourth ruson, " that it h horiwntdly strsti6ed j" and the 
hfth connected with thia, "that it L unconfornubly s h t i t l e d "  
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The writer haa forgotten, that the horizontal and uncomformrrble sbstificatioa 
of the New Red Sandrtme, which he b r i q  forward aa a general fact, (sea p. 
146,) " Since the formation of the Ncu, Red Sadtone, the strata have not been 
rubjeeted to the action of those violent causes, &c." is a circumstance peeulii 
to the English formation; that on the continent of Europe, the "New Red" b 
conformably stratified with the inferior strata ; and that the difference in England 
only shows, that the inferior strata were upheaved before the New Red w w  
depoeited I t  is upon no farther reason than thii, as I understand him, that he 
b e l h  the strata which basset out in the northern portion of the district, to be of 
anterior date to the other ; and again, in the laat paragraph, '' The older Sand- 
stnu#, which have been described in the BhartpQ M e t ,  have, in other situations, 

t been obnerved to b m t  out through the Newer San&tolcr." It b to be regretted, 
that he haa not explained this more clearly. hs the fact is stated, I should rather 
believe it to be owaaioned by a partial dislocation of the same strata, such M 

would be produced by a force upheaving from beneath, and which is common to 
every formation. In what manner he can prove the two rocks to be of &tinct 
formations I am at a 1088 to conjecture. 

We will now look a little further into Captain Franklin's pper,  M them the 
evidence with reapect to these two pointa is equally inconclnsive. 

The firrt ran& of hills at the T- pass, finds the rock horizontally rh.tified ; 
and at the seeond or Kutsa pass, the same. Prom Kntss he visitcl several catarac& 
in the conrse of about 40'mil&; of which Biihohi ia the ht, and Cachei, on the 
TOM river, the laat; and his remark! on them are, "From their mmponition, 
i t  is evident that the whole nnge of hilh in which they are situated, b a mars 
of Sadrfone; they show sbo, that there is a vdley in the mbjacent strata in thin 
put, by exhibiting distinctly the pknc of i~~~lination of the uarie#(rtedrirahrmr 
which being uppermost at Bilhohi, central at Bonti, lowest at  Kewti, and disap- 
pearing helow the surface at  Cachai, +sly dntoru a rubrideme, the ax& of which 
(a, perhapa, roncurhm abw: the Tom river; and this appear8 to be the thickest 
part of the formation." He then comes upon the limeatme, which he haa desigoat- 
ed M ' Liu,' probably incorrectly. I say so for no further r c a ~ n  than that it 
is not a ahel& N m u t m ;  whereas the liaa and the oolite# are nearly made up of 
ahella. A stranger to geology could hardly travel 5 miles on the lias, without 
being struck with ita numerous remains. Captain F. travelled full 100 milea upon 
thin limestone, and found in the whole way but one M, of a very umertah 
nature, as I have been informed by those who have seen it. 

A little beyond Tendnluii, Captain F. p- to the primitive r o ~ b ,  and hi. 
' 

mrda are, ''After descending the hills, and advancing about three miles into the 
valley, a new field opens ; the lower rocks are laid bare, and exposed to view, 
m d  instead of horizontal stratification, they become highly inclined, llometimsr . perpendicular, and altogether unconformable to t h e  I have just p d H  

Now the term " unconformable" here, b not naed in the sense in which the 
Engliab geologuta have used it, with respect to the " Nno Rd." 

The &no Red here, b mid to " m t  unconformably" upon the o l d e r m b ,  
because the horizontal planes of its strata are seen mating npon the edged of the 
rtrata of the older rocks. Captain Franklin says, the older (primitive mks) 
were "unconformable" to those he hYd j u t  passed, or seen at 3 mil-' distance, 
which can only mean, that the strata, at  that distance from each other, had 
d-nt angles of inclination. 

From hence Captain Ranklin turned to the north to Gt. Deori, and from 
thence paased, in an e ~ t e r l y  direction, acrosr the boandary of the 8 c u d r t 0 ~  to 
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the primitive roch at ielelpbr. An far as the Bundrin hills, the w d t o r c  did 
not appear to di5er from what he bad wen before ; bnt when he came upon the 
Kymar range of hilb, (the next to the primitive rocka,) he found it I' c o m p d  
of siliceons gritstone, which evidently passea under the wrdrtorcof the Bund.in 
hills ;" and in his paper in the Geologiul Tmm~~t ions ,  he gives nome important 
additional information, that " it cornpod of quarts rock, varying to siliceour 
grit, and the strata are nearly perpendicular." So much for the horizontal 
atratification. To the west, near Googri, these strata ue " intermixed with clap- 
date a d  schistoee limmtonc" 

Captain Coulthard, who h w  IiLewiae published a Map of thin part of tbc 
country, has coloured rhis M transition; but whether from any further evidence+ 
than the approach to quartz rock, and the highly-inclined stratification, he dotr 
not state. According to such a mode of reasoning, the "New Red" i sure 
always tc! be horizontal; becanse the moment theangle becomes inclhed, it ir 
declared to be a ditrerent rock. 

I have lookei at  Captain Franklin's section in vain for my mukn of rbatifi- 
cation in the randrtone: but he states, that at the Bonti cataract, it -bla 
qnarb rock, which indicdw the granite to be near. 
In mother paper which he has written on " the D i o n d  minea of Pannq" in 

the same formation, a resemblance to quarts rock b alw rtated to exist in the 
lower beds, at the Bagin waterfall ; " and in a11 the glens, particularly in that of 
the B.gin rim, black biturninow shale m p a  out from beneath the. mdrtrme." 
Further to the wt, at Sabigerh, " black bituminous shale riaen to the surface," 
which woald seem to imply either that the strata riae to that quarter, or if they 

horizontal, that this bitnminoos shale bed fded, as we advanw 
eastwar&. This distinction is df wme importance, and it i a pity that the 
&t has not been well ascertained. 

i t  will perhaps be ~ k e d ,  if these reasonings are thought inconclnsive, by what 
means is it possible to distinguish the Nno Red Sar&tone ? If we look back a 
little at the history of the quation in England, it will shew us. 

In the earlier stages of English Geology, the position of the coal, with respect to 
the 8 a r & t ~ ,  wns not clearly ascertained. I n  some pl- this but was u i d  to 
overlie, in other8 to underlie the first. Now, ss what are. called the coal strat., 

themselves composed of rmrdrfou, and shale beds, alternating with beds of cod, 
m d  each of these beds an variable in thickness, the mere position of a g r d  
thickness of randrtone, either above or below the coal, would hardly entitle it to 
the character of a separate formation. It might be said, on the other hand, that 
this randatone wns only the upper or lower bed of the coal grits, romewhat mom 
developed than wual :-that the coal had failed towards the upper or lover end 
of the series, a fact common to all alternating bedo. But it was observed, th.t 
with the lower beds of coal altunated a fourth member, viz. a limestone ; that as 
the coal failed the limeatone beds gradually increased, formiug wmetimw h w  
mountains, either of the limestone itaelf or of limestone a d  shale interatmtified, 
m d  distinguished as well by their m i n e d ,  M by their organic remains ; and that 
there was usually a considerable thickneaa of this limestone between the cod and 
lower randrtone. Viewing then the whole as a seriw of beds of randrtou, limeatone, 
ahale, and coal, repredented by the numbers 1, 2, 3, 4, the wries would stand 
thur. 

1 predominating, with 3, towards the upper end 2, rare.-Old Red S d t o n e .  
2 predominating done, or with 3-1 beginning to appeu.-Mountain 

limestone. 
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1, 2,3 alternating with 4 rare-Millatone grit, and limestone hale. 
1, 3, and 4 alternating.-Cod formation. 
Nor it is obviou, that without No. 2 on the timestone, no division could erer 

Lave bren made between these beds, varying, an they do, infinitely in thickness,- 
in pasmgea into each other,-in altunatiom with each other,--and repetitions. 

But it wm found in the Somersehhin wal field, that s h a h  snnk through the 
horizontal bedo of mulrronea, came upon the coal strata, inclined at  a considerable 
angle, and a aection (of the banks of the Avon, I think,) atTorded a complete ex- 
planation of the phenomena. The coal rtmta, mountain lime, and Old Red, were 
highly inclined, M in the d o n  I have drawn above. Upon them " rested un- 
eonformably" the New Red, the lowest bed of which wan aconglomerate, containing 
pebbla of the older roch, in particular well-marked o w  of the mountain lime. 

This unconformable poaition of the strata har been found to obtain universally 
in England, and, like the horizontal position, is a local phenomenon, with respect to 
this h t  eireumstma. Of course, if a plain surface is heaved uniformly, it is still 
horizontal ; it is only when one part is more heaved than tbe reat, that it becomm 
incliied; I could multiply instances of this in rocks of all sgek 

Bnt to the qnention at reat from authority, I ri l l  refer to some papem of Pro- 
h r  Sedgwick, on tbs ~ d t m u ~  of Scotland, and the "New Red" of 
northern part of England.-(Geol. Dana. vol. 111. part 1.) 
The h t  of theae is a paper on the aewndary formations of the inland of Arran. 
The Profemor fin& in the cliEs on the coast of Amn, an extensive section of 

the strata expaned to view ; and they are shortly M follom :- 
I& A grut thickom of .adtone, with conglomerate, highly inclined, and 

" conformable" to the rocks on which it liea 
Thtw rodtone bed8 " resemble the harder varieties of the New Red Sanaitmv of 

bghd, and exhibit a blotched and variegated character. Below these lie another 
ret of beds, tbe upper portion composed of red and grey variegated blotchy 
mark." " Ironstom nodules u e  i n t e r s p e d  among these beds, some of which 
have t b t  fabe cleavage ao characteristic of portions of the Nrur Red Sardrtrmc." 
Then come -me thin beds of red limestone, containing dda of the genera Pro- 
&:a and SpiMiv, mrrlr aod encrinitea. Then come coal bedo, with their usual 
vegetable remains. Then a limeatone, " perfectly d o g o o n  to the mountain lime," 
with products, orthoamtitea, a spiral univalve, encrinitcd, &c. 
L.st of all, in succession, come, " bedo of a highly indurated aan&tau of a light 

red tinge, alferuating with mauu of indurated rhak of a rrd, grv, and grcmuh- 
pq rnbrs." " With the above is a calcareous conglomerate, and subordinate to it, 
irregular coontiom of nearly compact carbonate of lime, not to be distinguished 
from the corn-atone of Herefordshire." 

Theae characters, and the h e n c e  of vegetable remaim, indace hi to believe it 
to be the Old Red Sandatone. He mm up hia recount of it M follow8 :-" On a 
g r u t  d e  it is to be viewed m a red conglomerate, with many mbordioate beds of 
.urlrtrmc, which cannot, d t k j i v m  the nahm of tlpebblu, or the ceRcrJhtg prb- 
cipk, be dltiqubhed j h m  the newer congbacralr; dk run the .ond#lm pf 
tAt ow icriu be dwdbed u d@mmyf+on that of the other. 

The existence, however, in the one & p i t  of beda of u e n r c e o ~  powacke date, 
mar the bottom, and that of the corntone in the upper part of the formation, 
strongly identify it with the Old Red San&tou. Moreover, independently of any 
~ c h  dhtinctive characten, the intcrartion o/ the well-dealoprd group of tke 
- w e r m u  aerkr, enabkr w, with certriclty, to npcrrate the two great wit. of 

, 

q - u e  fron, each other, and to car- t&r wfth t k  mdopw m a d e r a  
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9f ~ q l i r i  geabgy. Here. then I take my stand, and I cdl upon any one who 
attempta to describe the radtbncr of India, to point ont the cod measurea and 
mountain lime, with ita charactemtic fmiln, above or below them. We may remark 
here, M an inatma of the deceptive nature of mineral charactem, ~d guide8 in 
c b i n g  rocls, that the paaiuge to grsnwacke,.which he citea as characteriatie 
of the, Old Red, and which has nsudly been considered M deciiive of it, belongs, 
M we we from his next paper, to the Caithnegl schist, which schint be masidem 
n eqniralent to the coal meacturea ; though there is grcat doubt whether they are 
not to he referred higher. He concludes, "If the mcb of the A m n  d o n  
were assumed u the g e n d  type of dl contempomueous deposits, there would 
be then no objection to a cbification attempted by some geologists, wherein dl 
the rocka of the o r d m  above. Qseribed, are considered M belon~ng to one great 
formation of mrdatau, to which the carboniferous series is subordinate ;" and 
" we thimk this clrssiheation may have its advantages in comparing the contempo- 
raneorm deposits of remote regionr" To thin remark I lend my humhle -t, 
and propose to d ours " The great .am&tone," or I' Red aon&tonc of India," 
at  l e ~ t  until we know something more about it. He adds, in conclusion, what 
I hare before stated, that " want of conformity is not an element wbicb will assist 
as in grouping together, or sepvating contemporaneoas deposita in different pa* of 
the earth."-See instances, in proof of thk, in his Paper on Magneaian Limestone, 
note p. 39. I must not be undentood M having asserted, that it in not possible to 
identify the N w  Red Sardrtme by its internal charreten. I believe that it is ; 
.nd I should cite, from the paper j u t  quoted, some of the leading characters of 
i a  great divisions, M a proof that it might he so. First then let ua nee, the 
md slate, with its peculiar fosril fish, or the magnenian limestone, with ita 

charadem well marked, and ig suite of fosails, or the red marl and 
beds of gypgum, its constant attendants, or the red marl with beds of rock salt 
.nd gypsum. Not a d i n e  soil, not brine springe., beeanae, as this formation 
appeus to be of no great thicknas, the brine n p r i q  might belong to the 
primitive rock beneath. 

I m u t  not omit here, that there an some circumstmcee about this formation, 
which thou& far from decisive, lead us to conjecture that we ought to assign i t  
an earlier place tbhn the Nm Red. In the first pkee the tramition rocks, (and I 
include under that name, the carbonifmua series of Conyheare,) have been f o ~ d  
to he more n n i v d l y  distributed over the globe in essociatioa with the primitive 
rocks than the eeeondary ones. I agree with Captain Franklin, that the s a d t o r s  
which exten& to Rajhmd L probably only a continuation of this formation ; and 
I sill go a step farther and MY, that all the detached rrrrrdstmv formations which 

to he met with in the primitive range, between the Soan and Hooghly, are pro- 
h b l y  only outliers from it. We have reaeon to believe that the Bundelkund for- 
mation contains d ; d has been proved to exist in many of these detached 
baains ; see for h.ditie8 OLEANIROS, NO. 19, k " Palamom Coal." Between 
Rajhmal and -, on the flank of the range, consists a formation of 
carboniferous &tam, probably little inferior in extent to that of Bundelkund. 
Regarding, then, these detached piem as belonging to one formation, we may 
urge, in the w n d  place, that it contains d. Thirdly, we state its constant 
&ation with the primitive rocks. New Red a h  does rest upon primitive rocks ; 
but an aseociation so comtant as thin can hardly be said to be without weight, 
cspecidly if we recollect tbat the primitire rock is more nsually a syenite or sycni- 
tic granite, than an earlier member of that formation ; and spnite is next in sac- 
eweion to the nn:h d the carbonituoua ~ i e s ,  and t aot unusnally conwcted. 



6th  them. OW Ionrth n ~ n  sh.ll be, i b  frequent patmge~ into granite or gncisq 
.od quartz rock. Oru 5fth, that it b interatrati9ed witb clay-slate ; and I ~ t l y .  
that from the great rarity of or@ remainn in the blue limeatone which m a  
upon it, the chanced are, that that rock is of an a r t i e r  age than lien. These p- 
.onings I Laow u e  hconcluni~e, bnt I CUI hardly deem them ~~uperttnom, for it is 
dwsp k t  to look at a qmtim under dispute in e v q  posaible point of view. 
Let me not be eonridend ar d d n g  Cnptdn Franklin's laboum. No one can 
s p w  them mom highly thn I do. And I have only to dd my hop,  that thin 
p d l m ,  a d  0 t h  of interest in tbe p l w  of Indi., will shortly be n- 

to or, from the l i W  patronage of the French Government, and the re- 
.smhr it  hu mcoumgd into the N a t d  H i q  of the tonnby. 

I 

Note by the ArtLr.-That n l t  axids u dwp in the a r t h  u any mineral with 
which we nm aqminted,  ia proved by its frequent, or almort nnivanal oreurrenm 
in I a n .  P w  iwtanse, rome of the lama of B t m  are n i d  to have yielded9 per 
m t .  ofcommol~ r l t ,  by d m p b  d i n g .  Tbe m i w n l  aprinp of volcanic countrin 
a m  wily atroqly imprepatad with it, m d  in this m y  it is liable to be d e p i t e d  
i s  a11 formations. 

The writer in the Okaniylr doa not mention aulphate of lime a# occurring, which 
ir eomhmtly praent in the rock n l t  k t i o n a  of Europe. He nys, the nlta, an, 
muriato, s~~lpbate, and arbonate d Soda. Now if rre turn to Mr. Prinwp'a 
Analysis of the hot springa near Horeinabod, we 6d that tbey contain mnriated, 
mlphnted, and arbomted alkali. Need we then warch any further fw tbe resum 
of the d i n e  particla of  the mil in the BhartpGr diatrict ? N a r  & a e i ~ b o d  the 
p- of nline depaition is yet going on. What h e r  of there hot spri*, wben 
t h q  a p p m c b  the mrfaee, and percolate throngh the mil ? Do they not partially 
evaporate, and l a m  behind them part d their nlina contents? I t  would be difficslt 
to believe that they did not. But it h mot anrsuonable to a n p p ,  that thenline 
moil of the BLu(p6r eomtry, orra it. origin, like the kadar  and ironatone, to 
rpringa long Rnoo dry, d which probMy bunt  forth abundantly, either 
R a d t . w o d y  witb, or immdiatmly a h  the eruptiom, which we learn from 
Capbin Conlthud'a paper, barn tdeo plane in tbe Saugor district. 

111.-On conjugate Hyperbokrs. 
To the Editor of G u  in Schce. 

SIP, 
I un induced to tmuble you on the subject of Conjugate Hyperbolas, .ad 

Ih.U hua amrider the are in which the plrrne of the hyperbola is inclined to the 
p b  of the cona. And thh qph mbdirida itself into two other caaea, Brat:-that 
in which the p h e  of rh hyperbola u inclined to the bane of the one pair of opposite. 
cones, and perpendicnlu to the other ; and aamd, that in which it is inclined to the 
bues of both poim of o p  cones. I t  win be su9lcient to conaider the first of 
tbem c u m  ; d bere my object will be limply to show, that the common mode of 
consider& the mbject b mug. I am not M yet able to ~y how it is to be corrected. 
I t  is more di6icdt to represent thia case by a dingrun than the former, and I must, in 
thir Rspect, make greater demand# upon tha reader's imagination 

Let ABC, DCE, and BCD, ACE, (Fig. 3.) be two pain of opposite cones, mutu- 
d l y  conjugate. The p h e a  of the b m  of there conm are the p h e s  perpendicular to 
the paper psssing through the lines AB, BD, DE, EA, which are the diameters of the 
b o f  the respective cones. Let T, U, V, W, be the centres, and let these planes 
be represented by AFHB, BQSD, DKME, ENPA, respectively. Then let FGH 
MLK, be in one plane, inelined to the bawa AFHB and DKME, and perpendicnlar 
to BQSD, ENPA, PJ that the angle GICT rhould be acute, and L W  obtuse, the' 



On Conjugate Hyperboka8. 

one being the mpplement of the other, and each of the angles RZU, OFW a right 
angle. By this arrangement will be produced two hyperbolas, mutually op- 
posite, rib FGH, KLM, and two o(bem, mutually opposite, viz. QRS 
PON. Now ILB the common plane of all these hyperbolas is perpendicular 
to BQSD and ENPA, SO it b dso perpendicular to the vertical section, which 
may be. made by cutting the co rn  ABC, DCE, by a plane perpendicular to 
the paper, pasdng through the continued atmight line XGLY. Hence two p a d  
of the hyperbola FGH, on each ride of this plane, viz. FGX, XGH are mimi- 
lar and qud to each other; and for (be w n e  nasou, KLY, YLM are also 
mutually mimilar and e q d ,  and the straight line GL is the transverse ari. 
of the hyperbolas FGH, KLM : the question is, therefore, under theae circumstances, 
are QRS, PON the conjugate hyperbolas of FGH, KLM, as according to the 
common definition they o q h t  to be. ? I t  is veryeasily seen that they are not ; for 
if they were, then GL should be the conjugate axin of QRS, PON, and its half 
L A  the semiconjugate. Now aince QRS, PON are perpendicular to the bsrea of 
their cones, it follom from what war been demonstrated in my forms letter, that 
their semiconjugate & ia equal to their dubce from the vertical d o n ,  p a d e l  
to them, of the cones BCD, ACE ; that is, to the line UZ in the one cone, nnd W F  
of the other ; and each of these evidently is equd to the perpendicular from C, the 
point of,contact of the apices of the four cones, to the line GL ; that is, the perpendi- 
cular from C to GL must be equal to Q A  or AL. Now this is impossible, because 
the distance of the hyperbolas QRS, PON from the parallel vertical d o n s ,  viz. 
the lines UZ and WP, or in other words, the perpendicular from C to GL may 

be. conceived to remain the same, while the angles GXT, LW, and conge- 
qumtly the magnitnde of the line GL, and its half GA, vary. That is, the conatu~t 
perpendicular is e q d  to a quantity of vuiuble magnitude, which u aboard. 

Let as now rappose the cones p l d  in the rituntion represented in the aecond 
figure (Fi. 4.) of my former letter, and let a plane, perpendicular to the paper, p w  
through the line GL. I t  in evident thin wil l cut off two opposite hyperbola FGH, 
M U ,  of which the s u n i ~ v e r s e  is GA. By the uune notdona as in my former 

Then letter GA = V, GX =q,d=x = B, and T = d m '  
to get the vdae of q, that is, the semiconjugate of the hyperbolas FGH, MLK, we -- 
mast take a fourth proporti04 t o , / ( ~ ~  x GX) x GX, A G and J u i Z  
Supposing this done, and 8 to be the line, and let GA be the perpendi~i~lar from O 
to the line AC, then GA in either equal to, leas, or greater thnn 0. First let it be. equal, 
then if a plape perpendicular to the paper be drawn through GA, and produced both 
wayn to B nnd IT, i t  will cut off from the cones BCD ACE two hyperbolas, whoa 
trwveme axin will be GA, or the conjlupte & of the two former hyperbob 
FGH, MLK, andm far the object may be said to be attained ; but the rev- of thin 
cannot be shown ; namely, that the conjugate & of the new hyperbob in equd 
to the tm~vene axis of the former. Next let GA be leas tlun 8, then then may be 
two points found in the line AC, which may be joined with G, and a plane d r a m  
through them, so as to produce two new pairs of opposite hyperbolas, with the suns 
property of their transverse axir an the former pair. If GA be greater than 8, then 
no hyperbola of this kind can be. produced by a plane parsing through the point G. 

I t  still, therefore, r e m b  to inquire, how to cut off from the cone ACE a 
hyperbola, whose transverse axin u 8, and its conjugates Q A  ; or to ahte the matter 
more generally, the problem in W :-Having given a cone of infinite rnagnitnde. 
the angle It whom apex b known, required to cut from thonee a hyperbola, w h  
ua uc given. 



In mme ewr the problem u evidently impouible ; in o thar ,  no doubt, it b 
pom~W. Sneh of yoar readen, as lure leisure, m n l d  mnfm a fwour npon me by 
explaining the lit. of them two ara, and .bo tbe ablution of the problem in 
the cnne of i b  ps i i i l i ty .  

IVY& Shading i l fotmtin Lond 
In  m e  of the former numberr of the O ~ N I N O U ,  there h v e  been &la 

upon the different methods of Sh.ding Mountain Land: tbs method which ob- 
Ljm at the Royal Military College a t  Sandburst, hu not beau mentioned. 

L 

the R q d  Military Cdlege u the principd rbod for topographical plan- 
dmwing and surveying, in the United Kingdom, and the place w h m  the marr 
intended for the topographical department of the British S W ,  u e  educated in 
their art, and wnrequently aa tbs system held there, m w t  be mxuidered M 

hir ly having a daim to the appellation of the Eylirh, it  deserver a place 
among the wed methods in nse. It h a  not t b t  ideal mathematical precimion 
in the d e p t b  of s h d e ,  wught after by the Germans; a precision which they 
propose to p r a m e  even in the m a t  huti ly taken &etches in the 6eld. The 
bppl iab i l i ty  of thir system to practice is &-evident ; for where un be the 
reason in weighing and masnriDg the ink, o r  the breadth of lines, to repre- 
r u t ,  with mathenutical accurq,  8 declivity, whore degree of indination h.r 
k n  gnessed by the q e l  ? In ~ r r q i n g ,  the dqlrre of indination of tbs grad 
mast be estimated by the eye, and practice will u u b k  a  mu^ to do w with 8 

fowide~nhle degree of forre*efm, M any puron, who has had any experiena, 
muat be fully aware. Absolute perfidon is not to be obtained without a k- 
bonr in the musarcmenta, and in the plan, far beyond w h t  any sluvey - 
mr be worth; but in fact, this rigid exactnesr and precision is not n e v  
for military p-, to which C~ME of topographical rurveyr I wkine  my 
remub: an approximation sudjar, but of warre that approximation m w t  
m r v e  ur little M pocmible, and in no notable degree to the q e ,  from 
troth. The principles of the method taught at the two department. of the R o ~ d  
Military College, reduced to the fewest pouible worda, are as f~Uorr:-lst, a m- 
tical illumination-2d, tbs maximum degree of ahde represent. an ine* 
of a b u t  4s0, that Q, the steepeat dediviti&rd, perfect whi- rep-b the 
horizontal p h e .  A deviation from the rule of verticd illumination is panit- 
td in laying in the detail-trea, buildings, &c in order to make the p h r e  
more pleasing to the eye, and to give the objects relief. Sludiug by the pen 
done, without tbe aid of the bn~sh,  in hatcher, is executed at  Sandbunt in a 
atyh untquded in any part of the world. The younpr  Stevens, who died them 
b u t  two yeam ago, moet ingeniously introduced a crowing of the lines, which 
soperbly reprerrnted the gradual swellingr and 1-0- of the surface, with all thr 
delicacy and accuracy of the most cleverly handled b n u h  ; since hie death, 
owing to the time this very high 6nisb mmnmed, .nd the opinioxu repeatedly 
given in the b r d  Room, that a lesl labonour method would ammcr, the 
crossing barbeen laid aside. The beautiful appearance of th= p h ,  in which 
the evident consumption of time, and the immense labour were w apparent, 

I The advantage of tbd German method is that it is copabk of repmenring 
any degree of accuracy obtaioable-gocur by gu-m.uwment by msarm- 
merit.-ED. 
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induced a mcientific o f c e r  of high rank, member of the Board, to expreg & 
r w t  that m much should be done upon a material, from which i t  wan im- 
possible to multiply the c o p k  by the p-. The grestcrt muat be t.Lm 
in military plans, to represent distinctly the m e r e n t  mmmmdd of ground ;'to 
accomplish tbii, at Sandhurst, when a plan drawn by the brush is receiving 
Ita last toacbes, a light shade, o r  tint, which may be called s ncbnitung ,had, 
(an it  nrbm*ta, to UJG a military tam, the lower to the h i e r  leveb,) is thrown 
over all the plan. Except the most elenrted summits, ita deepeat tint, which is 
l d d  upon the lowest bottoms or  valleys, is very light, but it is made to vary 
in deqee for each level. In shading ground npon the principle, that the degne 
of sbade should be in an inverse ratio to the intensity of the light falling upon 
the spot to be represented, UJ in proposed by the Oermsnr, we doubtlam make 
a nearer approach to idCal perfection than in the method just mentioned, wbere 
81.11 inclinations above 45- are blended in one undistinguishable shade of perfect 
blackness ; yet for military parpoees this latter method is, .b it  is hoped tht fol- 
lowing d l  prove, decidedly preferable. In the Srst place, every general ofcer ,  
into whose hands a plan may be put, though able to read an o r d i i  map, and 
to understand that the sWer lines an roads, the more waving, rivers, and that tbe 
dark blots are hills, yet is not to be mpposed cormwmnt with all the details of 
surveying and topographical delineation. In looking at  his plan, and findiag 
a hill shaded with four parb of ink, to six of water, and consequently snfliciently 
pale, he might very possibly suppoee that it would be perfectly acceaaible to troop 
of all arms, and to save the time which might be lost in a detour : think himself 
quite ode in ordering a body of cavalry to pass over it ; be would be much surprized, 
on coming to the spot, to find a steep precipice, having an inclination of 53O much 
more nteep than any nnrivetted rampart, preaent itself, and practicable only for 
goata or $gem. 

In plan, executed in tbe Sandhurat method, such an inclination would be deli- 
neated in perfect blackness, put on brokenly, to represent the jngged projections of 
the rock. Secondly, in nature we find none but the stiffest mils take natu- 
rally a slope m steep as 45O, on which account thia is the steepest slope used in 
tbe construction of permanent earth-works; any slope more steep than 45@, be- 
comes a precipice, and will be found almost invariably to consist of bnre, or d- 
most bare rock. Thirdly, all plans fade. AB a plan becomes old, and h~ 
been a sbort time in use, the white parts of it become discolored and darkened ; the 
pale shadings will fade; therefore, the light tiuta used to represent the declivities 
below 4s0, in the German method, would become almost inappreciable. In making 
this objection, it is not to be inferred, that the Cimmerian style is advocated ; in- 
deed, the commonest fault with young draughtamen is, the making tbeir plans 
too black; these aspiring Rembrandts, tbinking that there is no possibility of 
giving effect, but by using the extremes of black m d  white, make the smoothest 
gravel hill, stand forth in all the grandeur and nlggedness of rock and precipice. 
If excessive blackneaa be intolerable, objections equally lie against the other 
extreme ; a medium must be held between the two, and a plan muat be shuled 
with mmcient depth to  be distinct. Fourthly, by making the maximum shade to 
represent 4!i0 of inclination, the variation in depth of tint, between the different 
degrees of declivity, becomes more easily appreciable, particularly to the unini- 
tiated. In M attempt to reduce the method, having the d m u m  shadeat 45', to 
a table founded upon a theory, arising from the actual illumination of the ground, 
the following line of reamning was tried ; that the degree, o r  depth of shade, be 
in an invure ratio to the intensity of the light dected from a given space upon 



tbe surfsee of the p a d ,  u it frllr mpon the p h *  in whieh the ep ir m p p u  

On the horimatd plane. the light f d b  pmpadhhrly, .Id h throm b.dr, of 
corure, in the name path. At 45O of iDdhrtion in tbe rruf.oq tha light u thrown 
off in a direction prrallel to tbe bo r im,  and un wmr recum to the plane of rbe 
eye. At any intermediate angle b e t r a n  tbae tm, the U@t ia mibctcd m u tn 
fill upon that plane more or l a r  o b l i q w ,  a d  rhe pmdl rill illuminate a 
or a d e r  space upon the plane in which tha eye ir r a p p o d  to be mbuted, ac- 
cordingly, u it may fall with greater or I a r  dqme of obliquity : .nd 
quently the inkunity ofthe reflected light h thrt phne rill dsaaue u the porLion 
illuminated by the pencil shdl i n m .  

fobwing table is alculated .ccordh&. 

I i I i i  i 1 I 
34 32 

&dona objectionr lie a g h t  it : the principal of which h, that the degrea of 
dse l i ty  a n  not indicated with sufficieit uniformity ; as for instance, the sh& 
repraeating s b p a  to 2E0, are included in four  part^ of ink ; for the next six and a 
haif degrea from 2E0 to 34O.5, five more parts of ink are allowed, and but onepvt 
of ink u kft to reprement the remaining 10°.5. m that the differen- of inclination, 
-in the gre+fm dedivities, are to bedistinguished but by very trifliiagvariatiom in the 
t ini  But in fact, few draughtamen, except the Qermuu, ever trouble their hudr 
M to the intensity of the light as it f a b  on the ground, or on the plane of the qe, 
after reflection ; nor h it essential that t h q  ahould. The object is rimply, that the 
degree or depth of shade should repredent a certain degree of inclination in the s r -  
f.ce of the ground ; and the clureat and most intelligible manner in whichto regal.te 

-that --or depth of shade, is cartainly to make .conventional arrangement, that 
the parta of ink, speaking with r e f e m  to the twenty oap of ink and water, ahall 
be applied in the direct ratio of the incrude of dcelirity. Thia h the common pmc- 
tia with dl English draugbtsmen who u e  not tbeoriab ; and it has the advantage 
of baing the plainest and least complicated of all the method8 which have been 
dmid. Even those who aim at ahibiting, with abmlute precision, the measured 

founded upon inclinations of the ground, may we it with as much ulmtage as that 
the intensity of the direct illumination. Here follom a table :- . 

NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
, l l  

~ n k .  

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 .  

10 

Water. 
.- 

10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

Inclination. 

0 
4.5 
9 

13.5 
I8  
22.5 
27 
315 
36 
40.5 
45 



The method in which d h p  i lbtht ion b allal a t  SIiedharrt 
the 1 9 m A  matbod, b t o t d y  inapppliuble to military p h ,  there being no p-i- 
bility of u n d y  e%pKWbg ths ~omnundr on the Bide of the g&und. 
m e  only imtunx ia which it wd st the Royal Military CoUege, in in the 
plans of fo r t i8ca tk~ ;  and srca hue, notrritbrhding the advantages it hm on its 
dde, an antiquity, the of the sge agdnet innovdon, and the pleaahg 
-ety of l i t  and rhds falling in dtunrtely, opinions hare been frequently 
gi- against it ; d if it have m t  M y  given way, it doubtlean soon will, to a 
more d l  method, in which the dagres of shade will repnsent the command, 
'without refawum b m y  other contiwency. Another styk of topographical 
dmwing, d e s e m n ~  pre-aminently the mppall.tionof the pictorial, hss been attempt- 
ed. The plan is drawn in the actual ~ b u n  of the kndeerpe, and the light is 
made to fall in an oblique direction, 4S0 ; the eye in pl.ced in a plane, having an 
inclination to the horizon of about 20°. A plan of pcut of the county about the 
lakes of ~~, .od of lome mountainom and wooded ground, illtwtmti~e of 
some military operatiom in the W a t  Indiw, done upon this principle, and upon a 
rerg large aade, made a splendid appearance; but the subjeetr wen p u q o d y  
selected with a view of exhibiting the effect of such a method. I t  can only be 

in particular urer, and b not at d l  suited to g e d  purposes In the paper 
upon ti& suject, in the 14th Number of the GLEANINGS, the attempts of our map- 
,&en to r e v t  tba ineqdties of the surface, are most justly cemured ; 
nothing can be mare a b 6 d  th.g ibdr didlig8 : *p  re m6de to look like 
hills, end hi& like v d 8 p  ; and the unfortunate rivem are m frequently made to 
meander up the sidea of mountains, and along rocky and precipitons ridga, u i. 

plains and glem. I t  would be in vain to trace their principles from their 
*&ice ; they appear to darken the map without any rule, other than thci own 
caprice: the French map-m.km are not much superior; they however do try 
to adhere to the rules forthe oblique illumination The Qermcms arc arzaidy 
better, but their work is dreadfally r o a m  E. M. I,. 

In the course of the laat few  ye^, the incnssing a c c u ~  of ecienti6c maear& 
has rendered necessary corresponding improvements in the implement6 employed. 
In %he balance and unit of weight, and in the unit of measure pcuticdnrly, itmtru- 
men@ indispensable in d m a t  every operation of a chemical .nd p h y * d  nature, 
the first philomphem of their day have introduced eslential improvemeat8 : of the 
latter we hope hereafter to give our readem some idea, in describing the ocr measur- 
ing ban for the use of the trigonornetrid nwey : at pnxmt we W confine our 
.&tion to the former object. 

Captain Kater has d d b e d ,  in the Cabinet Cyclopedia, a number of the moot par- 
fect bdaaca used in England, and his account would have been complete, b.d he 
f a ~ r e d  us with pktes of the most ingenious or delicate of them ; in thin de6cienq, 
however, he in not singular ; for in most worka on pechanical phiIoaophy. we &~d - -. 
-ted-a c l u ~ n ~ y  6gnL erronmu in the commonest principles; (plate Xt 6 ~ .  4.) 
which few mpeetable instrument makers would d e c t  for imitation. 
The real upon which the delicacy of a balance. depends, are to6 4 

known to need repetition at length : the beam b regarded as .a intlexiile bar, 
turning upon an edge or fulcrum in its centre, and carrying two supports, at  equal 
distances, and in a right line, on either side, (fig. 1.) The cmtrs of grcrvity b 00 

much below the Ncr~m, aa to enable the beam to pmem a borirontal p d t h  



When the outer knife edges or mppmtr are .bore the Wmm, n in fig. 2, the 
dighteat deviation from the horizontal p i t i o n  r i l l  caam the &ceding urn to 
m - t e ,  until coanterbdmced by the dhpl-t of the centre of gravity ; 
d n a  the lever of measurement b estinutai an the Beaontd he,  or h as tbe 
d e  of the angle mule themwith by e i t k  arm : hen the rapports ue below tbs 
falcram, am in fig. 3, it ia o b v i o ~  that the cuanding .rm -(10 elo- m d  
conaeqnently the angular movement, with a &n addition of weight, will be pro- 
poflonally dimiibed. The Hind6atani balance is a srmple of this erroneom 
conetrodon, and with all the appeaMce of jpat delicacy, u in reality much in- 
ferior to our commonest apothecary's &. It corvbts of a very slight steel 
beam, (fig. 5,) M o d  at the aotre and tbe two endn ; t h n q h  thaa  bola  are^ 

introduced the wtrea upon which it tarnr : now even rnppoaimg tho thns bola to 
be in the m e  line, the Mcrum m e t  rest on the SF, while the rapparts turn 
an the h e r  snrt-; which are the cond i t io~  of &. 3. 

When the edges of the fulcrum and mppo* m circokr, as muat be the a ~ ,  . 
more or lest+ in all luge barns, it should be r e ~ ~ ~ ~ ~ b a r e d ,  chat the codt ion of 
c q d  leven reqnirw that the horizontal lim should pg thmugb ths -of 
these curves, (figa A. ud B.) prodded that the In lmm upon a plane oarfree : 
if this surface ia curved dm,  it taker much from the aeent.ey of weighmenb, ths 
descending lever being shortened by the oblique eontact of the edge mdliq~ thenolr I 

t h q  by shifting a loaded common beam with tho finger to s i b  side of its 
mpport, A prepondarna may easily be produced, of very notable extent. , 

1. In delicate balances, and of t h m  done we m treat, it u necawuy th.t the 
. d o l e  materiala ahodd be as light an b conmistant witla proper a- Steel, 

tbmfore, aeems the fittest material for their constmetion every where but in Ben- 
d, when other incondmces  ocmr fmm tbe rw of thin &. Pktier b unfit 
for the purpose, or esrhinly not m fit sr an alloy of silver and copper, whkh pm- 
recs leas than its weight. A hollow auM of this mbatmce may bs made 
lighter, and aa rtrong na a steel beam : b~ hu the urns advantap. Some 
makera p d k  an open hmm beun, and this form is -7 preferable for rerg 
h v y  h d a ,  but for deli& work it has an air of needlean power, and a want of 
cornpaetama Captain Kater thought lightnar m e%m~W a property, that he 
eamtr~cted hb standud beam of a mahogany plank, 70 inehea long, 22 wide, .nd 
2 thifk, t.pering from the middle to the extremities. such an imhment  
d@bebetterdaptedtotemponryp~tbmtoeo~taw. 

2. 'Ilbe knife edges or f d m  should be exactly padd to each other, .ad at right 
m g l a  to tbe uL: in olden bdances the fulcrum wan generally a rqrura c m ~  
piccerirsttcdintothebeun,ud filedunderitstnoatnmitiestoan edge; thim 
defect b nor avoided, by grinding the fulcrum pi- into trimgdar prisms, and 
.ecrinl( them through the beun Q mans  of a cylindrical dxdder-piece, turned on 
the lathe. An exemplification of thia structure h given in 6g. 15, of a Wolbton 
hl.na ; (.Lo in 6g. 7.) it p-ta the h- dvantege of cu adjrmhwnt rerti- 
d y  for the C C U ~ W  of gmvity ud collimahn, .Ird m y ,  by of two 
aptan screrr, for the equalization of the uma. The u - t n d o n  of the end 
rpporLI does not require u, much nicety : the name 6@m points out a n u t  a d  
h p l e  anstmdon adopted by Mr. Robinrm : the pr im b fitted into a divided 
pba st the md of the beam, which act8 u a strong q h g  eompmad or  
opeeed by two r d  renra ; by the oblique p d o n  of the cut, s minute motion 
upads im .Lo obt8imd for the a d j e n t  of collimatioa 

Mr. Robimon hr rbe merit of introducing another improvement : in dl former 
b l . o s q t h o ~ ~ m r t . i n a a b y r h m r p o r t i o n r , . t r b e a r ~ t i a ~ y , d  ' ' 



& knife edge, which snbjedted them to continual and nnqud  wear ; this he haa 
obriaM by making the prinns bear on tbeir whole leu& : Captain thM 
describes the construction of some splendid balances made on tlie principle, for the 
m d d n g  of the mighm of Oreat Britain, dnpliatea of which were 6ent out to 
tbe new Calcutta Mint by the Hon'ble Court of D i t o m  1-t year. 

The etntral knife* of the beam I un describing, was made 6 inch-, m d  
the two others 5 inches 1008. They were triangular p ~ m s  with equd rides 
of three-foartbr of rn inch, very c u e f d y  fiaisbed, and the edSer u l t i m t e l ~  
formed to an q l e  of 120°. 

Faeh knife-edge waa acrewed to a thick plate of b r w ,  the surfacea in contact 
having been previonrly ground together; and a p W  were acrewed to the 
beun, the knife-edgw being placed in the name plane, and aa nearly eq&t.nt 
md parallel to each other aa could be done by constmction. 

" The support upon which the central knife-edge rested throughout i b  whole 
length, wan formed of a plate of polhhed hard steel, scnwed to a block of w t  
iron Thir block war p d  through the opeuing before mentioned in the centre 
of the beam, and properly a tkhed  to a frame of erst iron. 

"The stirrups to which tbe d e n a s e  hooked mated upon platea of polished steel, 
to which they were attaebed, and the under surfaces of which were formed by 
carehl grinding into cylindrical segmenb. These were in contact with the knife- 
edgea their whole l a&,  and were known to be in their proper potition by the 
mnwpondence of tlrdr extremities with t h ~  of the knife*. A well imagk- 
ed contrimme nss applied by Mr. Bate for raining t h  beam when loaded, in order 
to prevent ~ n e c e s s u g  wenr of the knife-edge ; and for the pnrpoae of adjusting 
the place of the antre of gmrity, when the beam waa loaded with the weight re- 
quired to be determined, a m e w  carrying s movable ball projected vertically from 
the middle of the beam. 
" The performance of thb bdrnce fully equalled my expeehtiom With tao 

bandred and fifty pountb in each sale, the addition of a single grain m o d  
an immediate varistion in tbe index of one-twentieth of an inch, the radius being 
bfty inchw." 

In the m a k t  tulance of the set, the end supporb have a spring adj~tmant,  
which rill d i p  be understood by reference to 6g. 17. Ln the b a l m  j u t  & 
acribed tbe k n i i  are of steel, turningupon agate planes; but for thb c o ~ ~  
i t  might have been better to have eo~tructed the whole of agate, rounding of the 
edges sli i t ly,  to obviate the danger of their chipping under heavy press=. 

3. The next point of importanca in mnking a ba lma  is the mainten- of its 
g o d  by relieving it from shocks and friction, as far aa possible, both 
during and a&r use. Thir objezt has been nanally attained by lifting & baun 
off of its edges, by a sliding fork, end b r i e n g  up rnpports under tbe scale h. 
Mr. Bate h~ introduced an important improvement in the mode of effecting 
the refief of the edgrs, which will be rendered intelligible by referenee to &e. 
pempedve view of one of his baknces, in fig. 6 : a strong triangular frame, haring 
a vertical motion communicated by a iwer and spiral Begment bebw the st.ad, 
liffa off the bearingr of the two end suspensions, BO m to free the bum entirely 
from connection with the sclle p m ,  during the process of 10- and unlo* 
them; by a further turn of the handle below, the beam itself is raised of. 
itr fulcrum by two Y elides, which catch a o r r e ~ ~ ~ n d i n g  bruu, pins pmtrad- 
~ I J  from the beam above the prism of steel, aa is a e m  enlarged in Qs. 7 rurd 9.. 

In callsing the beam to descend, the snpportl are filat diseng.ged, M, that the 
wight. a n b e  nearly counterpoitied by the suspeluion from the brur  pine, More- 







the real k&?ddga m brought to beu. This improvement b of the greatat im- 
por tma to the preservation of the good qnalitien of a b.kace for luge weigh& ; 
and there u nothing difhcnlt in itm adaptation to the ordinmry commercial par- 
pa in a more simple form. One amendment may st i l l  be saggestedto the maken ; 
IInmdy, that the false ~ l p p o N  or pins should be situated in the prolongation of 
the true edga, to prevent the rubbing which mnat take place, when the relief is 

quite v e r t i d y  directed : nay, it would be bettv to hmase the length of the 
p h m r  themselves, and relieve upon the outer extremitk of them, using the re- 
-ed part of the ed@ only for 6 n J  adjustment of the weight. 

I do not think it mcemmy to enter into a minute detail of the c o ~ t r u d i o n  of 
the sewal parta of these very effective balances, because it may be found in the 
Cabinet Cyclopedi vol. v. p. 286, or in the Phil. T~Mo. for 1826. And the general 
form will be understood from the accompanying plate XI. 6gs. 7, 8, 9. The 
beMl are made of cast bronze, with featber e w .  
The plan of making the relief of the f u l m m  upon a portion of the edge itself, 

hd mgpstad itself in the construction of an accurate u m y  b h a ,  of which I 
have taken the liberty to trouble you vith a representation in Plate W. Am 
therears a number of practical conveniences introduced in thk inrtnunent, 8 

short M p t i o n  may not be without intvcrt to thooe who have conatant we for 
balance of exceeding delicacy : that of which I un speaking will measare ona 

ten thousandth of a grain, with 100 grains in tbe d e s ,  which m equal to the o m  
mdlionth part of the whole weight. 

1 .-Of t h  B&e ifnlf. 
Tbc beam, (figure 13,) i mde of a double cone of silver with one-Cod coppa, 

beaten hard, and very thin : it b twelre inch- long, md weighs leas rhrrn a 8 t h  
beam of only half the section ; the csntm block IS perforated to admit a tamed 
ahoaldw-piece, (fig. 12,) containing a prismatic knife-- of wte, which t 
protected by a thin d r e r  elurtic jacket, fitting c l d y  over itm upper sa rka .  

The Wte prism is two and Iulf in&= long : it w.s ground and polished until 
the line of light on the edge was no longer visible under the microscope ; tram 
Wing worked by the hand on the hones, it acquired a very small degree of curva- 
tan towar& the centre, (6g. 13,) of which advantage was dterwardn takm'. 
The length of the prism is of great strvice in preventing any lateral motion on tbe 
beuinga, bat its principal object wan to do11 room for thne different supports, w 
that the same beam &odd hare thrss dqma of semibiiity, .ccording to the par- 
pose for which it might be reqnid.  The mode of cflecting this object is repre- 
rented in fig. 13 ; when a6 b6' & a', are ths three pain of rapports, d l  nude 
of poliald agate. 

The first, or common mpportn, cc', me made with comve murfaces, as most 
convenient for ordinuy we, in preventing the d i s p k m m t  of the b m  ; they 
were attached to the npper st.ge, .Ird bore upon the p u t  of the knife* muat 
to the bum. The llert pair bb' me fitted upon a moreable mtch ,  (6g. 11.) cap- 
able of rising through the opening in the b m  stage, just sdciently to lift the 
fnleram off of the 6xed supports d. The crutch was worked by a wire p.sring 
through one of the bran p b  of the stage, and connected by a lmr and rod with 
one of the flower omamenta in the corner psdat.l of the cane, as may be traced in 
the seetion, fig. 14 ; the surface of the bearings bb' wan only rligbtly cwed ,  and from 
their application to the part of tbe prism outride of the ht, the poritioaof the tul- 

8 The en& of the primm were berilld off to point, m u to allow no contact with 
the cw6ning wallm oftbe mopport; and tbn point ought not to be neglected by 

u tha want of it b a mourae of much trouble in many excellent klnn~.  



cram was slightly loaend, lad that of the centre. of gravity of the beam eona 
qnently rained, both combining to give increaaed sensibility to its motion. 

The third net of bearings m', w m  constrncted in similu manner, working 
onbide of bb', and lifting the bcun clear of them : the motion in both caned wnm 
communicated by m b ,  to avoid m y  shock to the edge. The a n r f e s  of cm', wem 
p u n d  pertectly plane, and nen highly polished : the inmue of sensibility due to 
the dep&din of tbe fulcrum may be estimated by the number of oecilhtiom made 
by &beam, which were f o n d  to be mpectively on cc', 7 ; on B Y  4) ; and in a: 
odly a per minute : but the .Iteration in the figan of the bearings, the perfection 
of the + from b e b  seldom used, and above dl. the depnssion of the cemtrnl 

fulcrum below the horizontal line, which is the condition exemplied in 2, 
combine in rendering the balance more than three timer as ansible under the latter 
c i r e n ~ c e q  f. e. the index travels over thr ia  the space upon the divided u c  
below. As it in convenient to meanare very minute frcretiond weights at once apan 
this ye, it wss necamaip to provide for a change of the divisions with the change 
af bearing8 : it L needless to d d b e  the mechnnierl contrivance for this o h p k  
obj& ; d c e  it to MY, that the division6 for ad, comapond to 3000th. of a troy 
-; md that d d o n  may be made to a third of that quantity : a lens in tixed 
fn fwna to md oE the indications. Tbe end mpporta, with tbeiu tinge., are entirely 
~ f ~ t e j t h e i r p r h n ~ a r e  10- t h n o s l u l , t o o p p t h e  teadeneydtbe& 
~ ~ d d l k a t o d v e ,  and t h m w e u t h e e d p :  i m t u d o f f h r e e s i i r h , t b e  
=&a are ~uapended by a b e  annuled silver wire, attached to a earred ann of 
the d e  pan, to obviate the a c k b b  liable to occar from catching hold of tha 
thmdr,rithtbetong,inptdngorremovingtheiod. 

2 s W  tk Scsk B&. 
It may not #eem mperIlnons, after so minute a dencdption of the b d a n a  i W ,  

to say a few wordr on the subject of the cam which con& it ; for when such 
m instnunent in in constmt PIE, a n u m k  of inconmiencPa are sure to strike 
the manipulator, which might be remedied by the communication ofhis experience 
to the &st. l b r  instance, it may be remarked, tbat glazed wooden -, are not 
mitable to thin country :-the wood warps and admits dart into the box, and the 

frequently mkl ; tba s t r w  of the w h  h e  are .bo a conatant source of 
annoyance, from thdr Wing ; eqecidly when weighing operations are to be 
con- nuder a puakhu: spin,  when the frame supporting the beam Nndr 
on the floor of the cam, small weights sire c o u d n ~  m i d ,  d . d u t  lodgw in 
cpcy nook : many aneh p d c n l a n  might be pointed out, but it will anaww the 
nme  parpore to dencribe the athmpta made to remedy them in the i n m -  
ment no r  under review. 
Tbe am, (hg. 10.) comirCs of two p a d  :-m orrter ornamental stmd of d, 

.Id an inner bmn fmma, g h d  on dl dda lbore and below, with plate g l m  ; 
the front a r h  was connterpoiaed by weights in the bwk colnmna, with m-  
d e d  dm h in'lieu of atrhga, pasuing over pulleys of ar large a diameter 
u the entabktnre would coaarl: bat farther to prs~cnt the neca9ity of 
opcning ud thin a r h  during work, a small s u h  m a  nude to rise from 
below, by pram@ upon o w  of the h o b o  of the Boww oraunenb in Ute centru 
compvCment of the pedeutal (e), it wan ilxed to a frame of iron, working I i e  the 
parallel motion of steam e q k ,  and properly coanterpoimed, m dl be under- 
stood from the nction in fig. 14. By the side of the knob e, wan mother knob d 
conaected with tha supports under the scale-pans, and duly counterpoised, .Ira 
without the intervention of strings or wheeb ; the Mme motion, therefore, which r s ~  
tbe balance in action, sened, when neacsary, to elm it from axeso of air, by bring- 
in~npthesd*,arrd  ria w d .  Thecsntdportionofthepeaatrl~ 
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pmwided with a drawer, opening from b e h i  into which the substanus weighed 
rae&pooited, t h r o r y h a m d  rpringtq-doorinthe Boorof the erse, to 
their incnmheriq the case. The dimenaiona of the pedeakl w a e  20 inchss by 16, 
and i n c h  high ; the total height of the care w ~ 8 0  inches, and the whole a p e -  
of wartraetton, by native workmen, both of bll.oee and - WM 158 R u m .  

An rome apology may be due to your readem, for troubling them with ro && 
ed a dedcription of a bdma made for my own purpoaea, and not likely to wme into 
p w a l  me, I will, in wndnsion, show how much mom h p l e  meam may be 
qplied to .#.in neuly an e q d  dqlne of cuxtm~y, by extracting Doctor 
Blrk's umnnt  of a " very Sensible B W '  from the A n d  of PhBLorophy, for 
1825. I t  L reprcrented in Plate XII. fie. 16. 
" A thin p h  of 6r wood, not t h i c k  thrrn 8 d b g ,  and 8 foot long, three- 

tenth of an inch broad in the middle, and one-tenth and 8 half at each &, ia di- 
ridedbytrursrmclinea intotwentyparta; t k b ,  ten p a r h o n u c h i d e o f t h e  
middle. There are the principal divisions, and each of them is rnhdivided into 
halvea and quartern. A m  the middle u 6xed one of the m a l l a t  needlea I b a l d  
procllre,toraoe~an&;anditisfixediniBpkcsby- o f a l i t t l o w  
wax. The n d o n  of the divisions u from the middle to each end of the harm. 
The falemm L a bit of plate brus, the middle of which lia flat on my tabb w h  
1 ure the -a ; and the two en& are bent up to l right angle, ro M to rt.nd 
npright. ' l l w e  two ends are ground at the name time on a tlat hone, th.t the a- 
t r e m e ~ o f t h e m m a y b e  inthenmeplane; andtheir d L h n a b d -  
the needle, when kid acma them, rests on them at a rmdl dirtaow from the r i b  
of the b a n .  Thcy rLe ahore the rarkee of the table only ow-tenth .nd a War 
two-tenths of an inch, ro that the beam b very limited in its play :--see&. 190. 
" The weights I ure are one globnle of gold, which weighs one grain, or 

threeotbemwhichweighone-tenthof agraineach; andaboanamberof r d  
ringaof6ncbruswire,ma&inthemuurvht d e d b y  Mr.Lerrir, by* 
pending a weight to the wire, and wiling it with the tamion of tht weight r o d  
a thicker bram wire in a dose r p i d ,  after which, the extremity of the rpird he iq  
tied hard with w a d  thread, I put the covered wire into 8 via, .nd a p p l h  a 
.hup knife, which is rtrnck with 8 huMIm, I a t  hrongh a gmt nnmher of the 
wik at o n e r t m h , . n d 5 n d t h e m ~ a r t i y e q d  to oneawtba  M W ~ &  

h?d. b I m h . p p e n t o b e  t h e ~ ~ t h p u t o f a g r a b a o h ,  or300dtbrPr 
weigh ten g m h  ; but I h v e  o h  mu& lighter. 

"YouwiUperaive,th.tby mansofthaeweighh,pkeedondiBers~tpubof 
the heam, I a n  leun the weight of any liULe nusr from one grrin, or a li* mom 
tothe,&,thof .grain. Forifthe thingtobeweighed weighrooe&itrill, 
when p k a d  oa o w  d t y  of the bam, connterpoim the large gold weight at 
theotbusrtrsmity. Ifitweighs halfagrrrin, itwillwanterpoLetheheavy~ 
weight p M  at5. If it weigh ,?,thof agrain, you mnst p laa  tba heavy gold weight 
a t  5, and one of the lighter ones at the extremity to connterpobe it ; and ifit weigh 
only one or (qq or three or four hundredth. of 8 grain, it will be wnnterpoiud br 
ow. of the d gold weights p k a d  at the h t  or d, or third or foarth divi- 

If, on the contrary, it weigbr om grain and a fraction, it will he connterpoir- 
ed by tJte heavy gold weight at  the extremity, and one or more of the lighter o w  
p- in rome other put of the beam. 

16Thh heam hy nerved me hitherto for every pnrpore; but hd I oceuion 
for a mom d e w  one, I w d d  make it wi ly ,  by taking a mn& thinau and 
Ugh* .lip of wood, and grinding the needle to give it an edge. I t  would .k 
k c u y  to in& it cury 4 m a l a  of p.pcl for wtb$w p-". I!. 



OI, the Arbtoway of Scims. 

V I A  the Arisrocracy of Science. 

To the Editor of Gleanings in Science. 
SIR, 

I t  has been sdd  with tmth, that Science in of no conntry in particakr ; and 
that with m e  solitary, bnt striking exception, the practice of dl civilized mtiona 
throughoat the world is uniform in considering her votariea an belonging to no 
c b u  in particnlnr. Hence the freedom, the eqdi ty ,  the f*cc c~cruclvy of the 
constituents of learned societies on the continent, contrasted with the uclnaion, 
the formality, and I may add, the jedoarp observable in similar institaka in Eng- 
land. For one practical man in the latter, will be found ten theorists, or mdM- 
duals vhoae only recommendation to the honor of being ranked with men of science, 
is the strength of their purse, or superior 1 0 4  porition in society. Hence ail our 
g n s t  improvements in the arta and sciences haw been accomplished by practical 
men, from the humbler lrnh of life: witness an Arkwright-a Watt---. Fulton---. 
-Davy-a Lameace; while on the continent, it will be observed, nearly d their in- 
mt ions  have been the result of the labor of p r o f 4  seavm. In England, the 
,& majority of the memben of bodies termed scientific, have no claim to that 
title, the weight of practical talent resting with the u n c M  and hnmbler ram of 
wience. The natural consequence of this state of t h i i  in England in beginning 
to be felt : many individuah of soand scientific acqnirements, but who had not the 
good fortnne to be considered " c&ibV' to the bonon of the Royal Society, or 
Society of Arts and Manufaetnns, in consequence of not moving in a line of life 
mficiently elevated or ariatocratical, have been received with open arrrm by the 
l m e d  Societies of the continent. I t  has been sarcastically nmmked, that t h w  
individuals were '' wff-8eirnh@;' that is, pwsessed of too much pa t i ca l  know- 
ledge to deem it safe for them to he placed in contact with the mssa of p-ce 
which could be sifted oat of mme of the learned and scientific bodiea of England. 
& the canoe what it may, we nee how the wrong has worked its own cure, in tbe 
" Meehaaies Institute," and the establishment of that able and practical pnblica- 
tion, the " MECHANIC@ MAGAZINE." 

Prom thir barah picture, let us tarn to India-I sbonld be wanting in rapcct to 
many gifted individuh, from whom I hare experienced much kindness, were I to aa- 
& th.t the arc in similar here. There is not amongat the European portion of 
Society in India, rich au it in in a concentration of talent, far exceeding that 
of any other of such limited extent, any institution specidcally directed to 
th- objecb, to which the Society of Arta and Manufactures of London devotea 
its attention. Indeed, there ia hut one learned institution on thia side of 
Iadi., the h i i c  Society; and its honors are not attainable by men of the 
c l w  in qneetioo, whose claima it would, howmr, be but justice to conai- 
der, and policy to admit. Practical men, eonsc io~~  of their own powen, are 
too proud to solicit notice ; and not being p o d  of influence, or rich enough 
to command the honor of becoming membera of societies, whose very existence 
depmda on their profassion of cultivating literature and the arb, rest content with 
their own attainments, and their knowledge perialea with them. Under this view 
of the sue, the recent proposition of admitting honorary local members into the 
list of the Aaiatic Society, in truly praiseworthy and liberal, with whomaaver it ori- 
ginated ; and I trust it Gill be camed into effect, thereby gain in^ for the Society a 
w t  acassiou of strength, not merely numerical, hut rich in that which consti- 
tutes the chief recommendation of all scientific or leuned societies, the aggregate 
of pnctiea information pouemd by their memben. In  d l  such bodies, tcr speak 



rithont of?ence, and to take an apt simile from the most industrious of the insect 
creation, there shonld be two cl-; the scientific and the opetati-the 
queens and the working bea. Without the mistance of the latter of these classes, 
a body may be very lenrned, and very scientific, but its efforts a n  not productive 
of practid benefit ; much theory ir started, and but little practice elicited. 
The establishment of the Physical C b  of the hia t ic  Society, b, in a great 

degree, improved the nphere of utility of that society, no long confined to ah- 
reeumhes dating to the past, rather than in attending to the more i m p h t  
p i n t b t h e  present and the future. 

In my hr~mble opinion, the most efficient rervice which men of information epn 
do, is to elicit the latent redources of the country ; to bring into operation modes 
of procedure in any branch of economy, superior to those at  present receiv&in 
ahort, to add to the sum of existing knowledge regarding India, whatever k likely 
to be of practical utility, to the country or it8 inhahitaab. 
The GLEANINGS have recorded mnch valuable information of the lutdn &- 

ve* to, but a vast fund re&, which will never be available, until the utidcial 
dishctioo, which pervade society in this country, shall be waved in the equal eye 
of ; and in this reepeet, all men of information, whatever their occupation 
or 4, (rnd there an very few individuals of 8cientific acquirements, who 

not be found nspeetrble also,) be admitted to benefits to which they have 

VI1.-mice of a Liglitning Explosion in Intally. 
To the Editor of Gkaninga in Seienea 

m e  daily papers have related several instaocea of the disashonr dlecta of the 
mnn on the morning of the 13th instant, partieolariziug the death of severs 
n&vea who were killed, and the manner in which some hounea wen strnck by l ight  
nbg. Thinking that an account of the effect of the electric fluid, on an upper- - 
-med house in Intally which has not been mentioned in any of the public prints, 
nuy be intemting to your readers, and induce some of your corre-dpndeota to 

through your publication some useful information M to tbs moot 
efflcieut method of guarding a g h t  such accidmts, I beg to tmuble you themwith. 
I un persuaded, that many of the lightning eonductom in Calcutta an so im- 
properly conatrncted, as to be mom likely to produn, than avert mkhief ; for I 
have observed some resting upon the roof, 0th- having no connection with the 
gmund, arid some tixed to the ride of the h o w  by long iron fastenings driven into 
the wed. 

The house referred to in Intally was rtmck about 3 A. M. on the east side, or 
rather south-eat corner, from an explosion which apparently spread in an horiMntal 
direction; the wall of the house being split below the upper cornice, immediately 
over a venetian window of the back staircaw, down the bolt of which the fluid ; 
but in corning in contact with the brickwork, at the bottom of the venetian, the 
m c  fluid seem evidently to have separated ; part Wending inside, perforating 
the brick stairs, and part pwing outside, probably from the attraction of the damp 
r& ; the latter evidently f o r d  its way t h m q h  a parrpet d l ,  o m  a prdecting 
lower m m ,  bixndmg to the long bolt of a v a e t t n  d m  below, from the elad of 



Lightning Erplosiorp in IdaUy. 

which bolt having no immediate attractive power, it split the frame to  pieces, tin it 
nrched a small bolt at the bottom, the brass work of which it bent 

On reaching the lower story, both branches of the electric fluid seem to have 
apread in different directions, with different degrees of power ; the shoagest 
attraction appears to have been from the hinges m d  iron fastenings of a venetian 
door, which opened from the lower room mentioned to an inner one ; part of the 
fluid having passed up the frame of this door, and through the wdl, above, till it 
rachedthe venetian of a dressing room, immediately over it ; part of which venetian 
i t  destroyed, attracted from one iron fastening to another, and finally passing up 
the bolt, penetrated the brickwork by a r m d  hole, and ereaped outward jwt  below 
the cornice'. 

I have thus described where the electric fluid did most damage, but its pRscna 
was traced in no less than seven rooms, four bathing rooms, and the back stair- 
ease, in dl twelve different places. In one of these two children were in bed, and 
in another a young man ; through the brick wall of whose room a very remarkable 
d l  perforation appeared direct to the handle of the bolt of a venetian door, 
standing open against the wall on the other side ; down this bolt the fluid aeemed 
to have pawd, and entered the wall again by mother s m d  hole, exactly even 
with the bottom of the bolt l; this room was in the north-east corner on the lower 
story, and the lightning had evidently been attracted by a long iron rod standing in 
theadjoining bathing room, other holes in the wall appearing at the top of the 
rods. 

The proprietor of the house war preparing a lightning conductor, but had not 
erected it when this accident took place ; it h now put up, being about t w e h  
feet higher than the roof, with a pointed gilt copper cap. The lower extremity o r  
base mb on the ground, two feet distance from the foundation of the house, 

in a leaden pipe, which extends about fifteen feet from the h o w  in a 
sloping direction, nuder ground ; to which he ia adding two other leaden d s  or 
b ~ c h e a ,  which will u tend still further, and he abont five feet deep ; water having 
now risen in the hole dug for the purpose, within two feet six inches of the sur- 

pee. He intends erecting another conductor, in the same manner, at  the north- 
west corner, distance from the first 100 feet; also laying narrow platen or rods of 
lead upon the roof or a&, connecting the same with the conductom. 

Upon exnmining the premises, it appeared to or more probsble, that this fracture 
under the cornice, waa owing to a mond stream of lightning having been dL- 
ohar~ed from the wet roof iu thia place :-the direelion of the fluid oonld generally 
be pronounced from the nature of the perforation, which w u  like a clean gimblet 
hole where it entered, and w u  brokenaway with the stueco, where it camped. 

2 This mu a very curious example of a deviation of, perhaps, fifteen feet made acrw 
a room, and through a solid wall, for the mere object of running a few feet down 
tho metallic conductor, and aftwwardr resmming it. coum below. Another singular 
perforation waa made through n wall to the corner of a picture frame, hangiog on the 
other side ; after miling the gilded work at that place, and on the opposite corner, 
the electric Buid returned through another hole in the wall. 

1 The lightning here also leemad to us to hare traversed downwards, as the 
plaster mu knocked away at the top of the rod. All the circn~nstanees dere- 
loped in thin instance, tend alrongly in favor of the employmeot of conductors; and 
we agree with our correspondent i n  thinking, that the str ip of lead on the roof 
would aaiat materially in conveying nway any accomulntioo of electricity there- 
from:-it might, however, bc sufticicnt to place tho rod near one of the rain 
spoutr.-ED. 



Proceedings of Soeietibs. 

Hoping that the prerent eommnnication may draw forth rome information om 
the subject of electricity, which may be arefrrl in mvhg the livm and property of 
0th- 

I am, Sir, par  obedient semnt,  
A SUB~CRIBEL 

' P. S . 4  had almost forgotten to mention, that the roof of the back st.irelre 
whew the hotme was struck, is about four feet below the main body of the houae, 
which makes the seeming horizontal stroke appear more remarkable ; but it hu 
been suggested, that the fluid probably descended perpendicularly, but had w 
&ect on the upper part of the wall. from i tabei i  wet from the rain, which gave it 
a conducting influence. 

Sam&y, 2d J 
Dr. Stracb, Depnty Inspector G e n d  o f $ ~ ~ i t a l s  at Madras, and Mr. Rnt- * Surgeon, His Majesty's 55th m m e n t ,  aue elected Memberr 

e following letters wen, read. One from Mr. Piddington, of Neem- 
tollah, with specimens of Part I. and 11. of hia Botanical Index of the Lin- 
oean h e m  abd Species of plants, with corresponding native names, which 
r i l l  prove an nseful work to all pvsoas interested in the rtud of Indian Botan; 
and Materia Medica. One from Mr. W. Bell, Antiitant &wge~n, Kemaoan 
Lad Battalion, relative to the topical application by natives, in certain in- 
flammatory affections, of the inside of the skin of a crow recently killed, in the 
same way that Baron Lam ahtea he had wen the inside of the skin of a sheep, 
while warm from the anim$ a plied to severe his -  of tbe body. A report on 
the dine- of A ~ a m ,  by Mr. L e ,  Assistant S . Report on the diseasa 

monalis, by tbe onme. An of Penmg, b ~ r .  ~osaee~. An h y  o n  ~ t h i s i s T  
account of &e Salop, or Orchin, procured in Kernsono, with a mmple of the 
article, by Mr. Lideaay. Abstract of a meteorological register at  Loh~oghaut, 
in Kemaoun, for twelve months, by the lame. A case of i n A a m d o n  of the 
v e i ~  after venesection, by Mr. Playfair, Superintencling Surgeon. A mpy of 
Mr. Christie'r work on Cholera, printed in Edinbu h in 1828, was presented by 
Mr. D. Campbell. Mr. Machell, Member of t h e t n d o n  College of SurgeoM,. 
preeented a copy of his work on cold and warm batha, w e d  of whch, as well 
an other apparatus, he hsd sent to Jhgd .  A we of very bad ulcer, cared 
by Mudar, WM presented by Dr. H. Mackenzie. Mr. Grant presented a trans- 
lation from an oriental work on the Pulse, b Rajah Kali K i m  ; and a statement 
forwarded by Dr. A. Murray, 23d Native Idantry, received from Dr. Honigber- 
ger, in the lervice of H. H. Maharajah Runjeet S i b ,  relative to that genUeman'r 
practice in hydrophobis Hi principal object is to keep up a copiou -pun- 
tion for several day6 from the bitten part, by appl the actual caulery, o r  
w h e n  that is declined, a blister ; and a d m i n i s t e r i n g ~ c o m p r d  of m a u v  
a d  extract of tobacco, until certnin sensible effecta are produced A specimen 
of l u g e  Cobra w u  presented by Dr. Tytler, .Uuded.to jn 8 ease m n u y  kid 
M o m  the Society. Mr. Cameron's report on Vaccm&on; Mr. Henduron'r 
atatanent res Cholera on b o d  the H. C. Ship Bmukbhire, in the lur- 
bour of Bombs- r. Tytlw's communication on a d i d  condition of Buley, 
and Mr. Warrand's case, where the Secalc cornuhtm was snccersfdy adminiatered, 
were then read and disc& by the mee . 

MI. ~ l m o n  commences his report 3 the remark, t b t  the 8- of v d -  
ortion has continned stationary for some yeam in Bengal ; and that it meets with 
uactly the same obstacles, ac. thocle mentioned by Dr. Sbwlbred, M far back M 
1805, and wining principally from the jealousy .nd machinations of the Ti*#, 
or  small-pox iuoculators. Notwirhatondq these prejudices, however. Mr. 
Cameron testifies, that vaccination still maiurclins its ground, and many respect- 
able  native^ In Calcutta have their children regululy v.echatod, F e a t  



nnmben of the lower el- are duly vaccinated by the mccinaton attached to 
the department ; and of late, he thinks, they shew a p t e r  dispoeition to avail 
themselves of the antidota t b  forme~ly ; owing p r o b b b  to the p t e r  p m -  
lence of small-pox, of which -they have a very eat horror. In come- 
p-s of the p a t  pmalentx of 4 1 - p o x  at  many o r t h e  ~ O U  .& 
Presidency, for upwards of twelve moaths ;-at Mr. C a m m ' s  m p t i o n ,  a 
letter was addreseed to the different Superintending Sngeons, hy the Media l  
Board, calling upon them to furnhh information on the subject, and desir iq to 
know if small-pox had supervened on vaccination, and to what extent. In the 
replies received, although the disease prevailed epidemically, not one cane is men- 
tioned of genuine amall-pox occurring aher vaccination. In many cases that  
bad been previously vnccimted, a modified disease shewed irself at  several E&- 
tions, which went through its m u m  mildly, and disappecrrsd in a few days: 
thns shewing that althongh vaccination b not entirely a preventive against 
small-pox ; yet that, in those casa where it does occur, the d b  b eom- 
paratively mild, p w i n g  off without leaving those dreadful couwqwnca 
t h k h  eenerally follow an agganted attack of smdl  pox. We are t b m f o m  - 
(lrrpes Mr. C.) fully wvranted in d g ,  that Vaccine Inoculation still main- 
b i n s  its ground 

With the view of coalqnering the prejudices of the Natives, on the subject of 
vaccination, Mr. C. ad- to the fact of Government having directed that 
Native Docton, edncated at  the Medical Institution, BO ably pmiided over by the 
late Dr. Breton, should be instructed in Vaccination, and sent to out-stations 
where the natives had previously no means of availing themaelves of this blessing. 
He bears gratifjing testimony to the reault of this experiment with Rspect to the 
Native Doctor sent to Munneepore. Tbs vaccine vesicle, M it  now aisg in 
India, has been refeatedly compared by Mr. Cameron, throughont all its at.ges, 
with the platen o Dr. J e n n u  and Dr. W i a n  ; and th conqmnd,  he thinks, 
in every a k n t i a l  particular. We regret that want ofPspace doea not admit of 
our quoting some of the reports from the up-country stations a d d  to by Mr. 
C., nor of giving his n m a r b  on imperfect v d n n t i o n .  Suffice it--that m c c i ~ -  
tion h imperfectfirst, when the fluid employed h.s lost some of its o+ 
pro rties ; secondly, when the persons vaccinated are soon afterwards aEected 
w i t R n y  contagions fever; and thirdly, when they are aflected a t  the time of 
inoculation with some chronic cutaneous disorder. 

With respect to Mr. Hendemn's statement on Cholen at  Bombay-It h pre- 
mised that the H. C. S. Bmrricbhfre, with a crew of 150 of the ordinary age, a 
larger proportion than usual of whom bad not before crossed the equator, 
anchored in Bombay Harbour, on the 5th June 1830, with a cugo almost wholly 
consisting of coda dud cases of military stores. Her p m  bad been favonrable, 
and there were only five men on the sick l i t .  From the 5th to the loth, the 
work on board was very light. The weather during that interval vss always 
sn!try, particularly on the 6th and 9th. For several days before the arrival of tba 
ship, the weather had been cloudlesq and the thermometer and barometer nearly 
steady, the former at  Ma and the latter at  29-90 inches ; and from the day of 
arrival until the loth, the thermometer had indicated a gradad rbe of 3', and 
the barometer a corresponding fall of 0-11 of an inch. As soon M the ship 
arrived in the harbonr, the crew were pot on fresh proviaions an usual, and on the 
Itb, water WM proc~~red from a well belonging to Jemsetjee I jeebbo , and con- 
veyed from it to the casks in the boats by bhecnties in their skin-. I % s d  h a  
the character of retaining water longer than most others in dry seasom. By moat 
of those examined, it has been described M thick and d i l o u r e d ,  by some u 
being slimy, and othen observed animalcule in i t  

On the 6th and 9th. both sultry days, there were squallr fmm the N. E 
accompanied with thunder and lightning, and a little rain. " The squall which 
occurred on the 9th has been described, by all who were questioned regarding it, 
M being arrompanied with a chilly h h t  of air from the N. E. for &out ten 
minutes, and followed by a hot n u  o r  wind from the same quarter. Some of 
those who were examined saw nothing very remarkable in the squall, f i le  
othera remarked at the time, a peculiar lurid apqearanee in the sky, and d~&b 
the alternations of the hot and cold b l ~ t a  as h n g  very audden and uncommon. 
&me even remarked a peculiar anplursant smell to accompany the N. E. -d. 
At this time, many of the crew were seated on the forecastle ; but they sp&dily 
went below on the first appearance of r u n  with the squall, while, at  the 
time. the ports of the gun-decb were dropped, or  half clod.': 



Abmt midnight of the 9th, tbe first man was taken ill, while sleeping in hi 
hammock, mar the fonpart of the skp. '' Some h o w  el@ before 8 weond 
case occnmd, and only six caws of the disecllc hul occurred before four P. r. of 
the 10th. From tpat time, during the night of the loth, and until noon of the 
ll?, tbey were mcnaslng ve faat." The Srugeons of the other sh ip  had lent 
them a d  during the night, and wTen the h d t h y  were removed to Butcher's Island, 
and the sick to the General Hoapitd, dwen men had died, and about thirty 
had the d i i .  Many were .ttcrelred in their lummch. d while litting .t 
light work on the poop, some when attcndiq 0x1 their conunder, and there 
seem to have been no exemption from the attack from any sitnation or emplo 
mmt. Of two men who went on shore immediate1 after the q u l l  of the 9$ 
in perfect hulth, one WM seized with cholera and &ed on shore. Of three men 
who went on chore on tbe morning of the loth, .nd returned to the ship in the 
evening, two wen, attacked add died on h r d .  During the night of the 10th. 
few or none of the men who were well went to their hammocks, partly from the 
number of sick, who were hanging up ; partly from the number required to wait 
on their comrades ; but principally from a dread which the men had to go below, 
which induced many of them, as appears, to prefer walking the upper-deck 
part of the night in a dejected state. After the removal of the crew to B u t c E i  
bland', thirteen were taken ill on the Ilth, five on the 12th, two on the 14 th  
two on the 16th, and two on the 18th. which last were cases of relapse. The 
Monsoon rains set in on the 16th. Of the whole crew, ninety-four men were 
taken more or less ill, 6fteen died on board, sixteen in the hoe ital, 
and seven, on the island. The state of mattem on b o d  the H. 8. 5. 
e(iinbur#h was comiderably different, but our limits will not admit of 
our entering into the particulars. I t  appears, that several of the crew of the 
Bmuicibhire were in the pradice of squeezing green limes into the shore water 
which they drank: many, howmer, were attacked who did not adopt t h i  
praotice. Though the heat in the hold wu,  to the feelings, p t e r  than on deck, 
the proportion of deaths among those who worked in the hold was two in ten lesr 
tban among the rest of the crew. The sail-makers and quarter-masters, employed 
at  sedentary work under the awning of the poop, suffered more aeverely than 
other parts of the crew. Some of those who recovered, described their illneao 
to have wmmenced with panic at the havoc the disease was making. I t  did not , 
appear that any unnsual state of the atmosphere was perceptible for some days 
before the ship made the harbour, that the men were in the habit of sleeping on 
deck, or that they got out in any of the qnalls while in the harbour. I t  did not 
appear that the sufferers had indulged themwlves to an unnsual extent in fruit 
o r  in water. Nothing in the investigation which could lead Mr. Henderson in 
the least to snspect the p-ce of contagion. 

If the epidemic on this occasion WM not dependent on a peculiar state of the 
ahnosphere, it wan, Mr. H. thinks, i n d ,  at that particular time by ths 
meteoric changes which occurred nearly simultaneoml with the attack, and 
which were attendant on the setting in of the S. W. .&onsoon from the 6th &I 
the 10th. "The first shower of rain falling at  the end of May, on the deaji 
animal and vegetable matter accumnlated thmnghout the dry reason, and the 
npid decay of marine animal and vegetrble mattem thrown, by the prevailing 
winds, on the N. W. coast of the Isbnd, and which is at that surson very apparent 
to the s e w ,  may be considered aa co-alstent with an increase of cholera in 
Bombay at that particular time." The prophylactic preeantiom in cholera must 
be of a very general nature. Among others. Mr. H. recommenb the avoiding all 
sources of debiiity or over-excitement. There should be a proper regnlation 
of the diet, drink, and clothing. This will wusist in attention to the quality of 
the food brought to the ship; in the supprrssion or restriction of the nre of 
fruita ; in the filtration of water ; and in the nae of woollen clothing an much M 
possible. 

With respect to the disease affecting h r l e  crop in thiu country, Dr. Tytler 
states that, ip the upper provinces, it is w e d  t6n, and that it annually destroys 
an immense quantity of the grain. The dieend substance he deem an orgnnirad 
body, which is demonstrated by ita making it8 appamnce in the arliemt stage of 
the grain's growth, and gradually increasing in size till the ear M fully formed, 
and filled with this black matter.. This substance is very poisonous, u war 
proved k r t  year, by the cireumstauce of some chickem which .eci&nt&y 

1 A lmall Ialond .boat fom milea up tbr barboar. 



Notices of ~ e a a  Science. 

devoured a few e m ,  all dying in abont twenty-four hours afterwards. Between 
the standard of sound gram and that of the extreme disease, which the drawing 
forwarded by Dr. Tytler represents, there are, he states, many shadw or  degrees 
of distemperatnre, in all of which the diseaaed grain is liable to pmduce a 
deleterionn effect npon the animal system. The cause of thin dietemperature t 
wholly unknown. 

VIII.-Notices of European Science. 

On Cadetlm and Milk.-(Braconnot.) 

F r o m  the Quarterly Journal of Science.] 
An excellent, because practical memoir on milk has been published by Df. Bra- 

connot, in the Anmh & Chimie, xliii. 337, which offera many appl ica t io~  of a 
substance long, but not thoroughly known, not a few of which we anticipate will 
hereafter come into use. This substance is easeous matter, o r  as he had called 
it, Caaeum. 

Soluble caseum, and its applicatione2,500 parts grnmmes) of the curd of 
new cheese, as sold in the market, were heated to 212' I or some time ; it contract- 
ed, and became a glutinous elastic mass, swimming in much serum, and dried, it 
weighed 469 parts. I t  was a compound of caseum, with acetic and lactic acids: 
being divided, put into sufficient water with 12. 5 parts of crystallized bicarbonate 
of potassa, and heated, it dissolved with effervescence, producing a mucilaginous 
liquor, distinctly reddening litmus paper. Being evaporated carefttlly, with conti- 
nual agitation, it left a soft portion which, aa it is cooled. acquired consistency, 
waa draw? out between the f i n p  into thin portions, and then dried in the air 
npon a aeve, it weighed 300 parts. This soluble caaeum is a supereaseate of 
potasaa, containing still butter and salts. I t  resembles isinglssa, is of a yellow- 
white colour, translucent, and of a stale taste : it  is perfectly soluble in hot o r  
cold water, producing a fluid rendered milky by the presence of butter. 

In this impure state the substance is easily prepared : instead of the bicarbonate, 
the potash or  soda of commerce may be used. The following are hints for its ap- 
plication. Like gelatine, it may be preserved without alteration for any length of 
time, and map be obtnined in enormous quantities, if required. Associated in va- 
rious ways wtth food, it must prove of the greatest importance on board vesseb 
for long voyages. Its aqueous solution, sugared and flavoured with a little lemon- 
peel, nlakes an agreeable and nourishing drink for invalids. I t  is apowerful 
cement : its solution, evaporated on glass or  porcelain to drynesa, cannot be re- 
moved without injury to the vessels ; ita hot concentrated solution has been ap- 
plied with great success to join glass, porcelain wood and stone : the same solution 
forms a brilliant varnish ; being applied to paper, it make8 labels, which, when 
moibtened and attached, adhere with great force. I t  may be used instead of 
isinglass in dressing silks, ribands,.gauze, preparing artificial flowers, &c. I t  has 
not answered in endeavours to clanfy beer, but is equal to milk or  cream in the 
clarification of table liqueurs, giving them the softness and qualities of age. I t  may 
be used in place of creamed milk in the clarification of beet-root, sugar, syrups,. 
&c. in conjunction with animal charcoal, without exciting any fear re-gardtng the 
presence of serum. M. Braconnot thinks also, that by the help of a little ammo- 
nia the greater part of the curd, previously separated as above from its serum, may 
be taken up and converted into a dry substance. Thk. with the help of the 
earthy salts, will be of great service in clarification; for having dissolved some of 
this preparation in water, a small quantity of muriate of lime and sulphate of lime 
in powder was added ; the liquid remained clear whilst cold, but the slightest effect 
of heat made it coagulate uniformly throughout; the coagulum gradually con- 
tracted, and a perfectly clear liquid issued ftam it. 

Milk has always been considered as a certain antidote in some canen of poi- 
soning. The soluble caseum will perform the same office against most of the me- 
tallic salts, but there is reason to believe that white of egg is better than either 
against corrosive sublimate. 

Chemical properties of Coscarm.-Caaeum ia an acid which, because of its ten- 
dency to combine with almost every substance, it is verv difficult to obtain pure. 
The solnblr caeeum already deoeribed is to be k l v e d  ih boiling water, pat into 



a funnel, the aperture of which is stopped, and left until a layer of creain has 
collected on the surface. After removing this, a little sulphuric acid is to 
added, which will form a clot of sulphatc of caaenm ; this i. to be well w u b s  
and then heated in water, k i th  just enough carbonate of potash to dissolve it. 
The mucilaginous liquor formed is, whilst hot, to be mixed with its volume of alco- 
hol. I t  is necessary that no deposit form at  the moment ; it  should occur only in 
the c o u m  of twenty-four hours, and will include the butter, the sulphate of 
potash, and part of the caseum. All is to he placed on a cloth, and a clear trans- 
v a t  liquid will pass, which evaporated to dryness, leavea c m u m  pore, except 
m retaining a minute portion of pohsh. 

Caseum, or caseic acid, ~ I I M  obtained, ia a dry diaphanous substance, resem- 
bling gum arabic in appearance, and unalterable In the air. I t  reddens litmus pa- 
per, is soluble in hot o r  cold water, forming tramparent viscid adhesive solntions, 
yielding by evaporation transparent pellicles, which again dinsolve in water. The 
mineral acids, except the phosphoric, when added to the liquor, unite with the 
easeum, and prodnce white, opaque, coagulated insoluble maasen. Very weak so- 
lutions are. not thus coagulated, ns may be seen by adding a little diluted sdphuric 
acid @ wch ; heat does not cause the effect, but the moment a little lime is added 
i t  happens at  once. Milk, with twice its balk of water, is not eoagolated by sulphu- 
ric acid cold, but apply beat and the effect is produced, because a little phosphat. 
of l i e  in the milk then becomes sdphate, and acts M above generally ; the com- 
b i i t i o m  of cheesy matter with acids are impatrescent. Well w ~ h e d  sulphate of 
caneurn was left with water for a long time ; it  gradually disappeared, but pro- 
duced no putrid odour. 

Vegetable acids precipitate cdsenm, unleas in exeeas ; potash, rod.. .ad ammo- 
nia produce v q  soluble comgonnds with it, which are perfectly transparent, un- 
d t a a b l e  by nir, and resem le gum. AU earthy bases and metallic oxides form 
insoluble compounds. AU salts, except those with base of potash, soda, or  ammo- 
nia, combine with caseam to form insoluble compounds. Even a little eelenitic 
water put into a solution of cclfeum, though it causes no change a t  first, yet, 
wben heat is applied, produces ~nsoluble pellicles, which are a compound of the 
caaeum and earthy salt. The snme or still more striking coagulation h a p p a  
with sulphate of magnesia, and acetate of lime. 

Strong alcohol does not d e c t  caseum, weak alcohol diesolves it, sogar rendem 
a solution of euvum more liquid, gum arabic renders it quite insoluble, probably 
from the preeence of earthy salts in it. Infusion of galls sets with it as with 6 t h -  
tine. M. Braconnot suspects that vegetable albumen is nothing more than c w u m  
with some earthy salts present. 

Zmpmocd Mill.-Beaides caseum and batter, milk contain# salts, &c. which a m  
not puticukrly desirable. M. Braconnot took 24 litrea (4.4 pints) of milk, 
heated it to 113' P., gradual1 added dilute muriatic acid, and agitated the whole. 
The cord formed contained &e cnseum and butter, and being separated from tha 
whey, waa gradually mixed with 5 grammes (77 grains) of crystallized sub-bo- 
mte of soda, reduced to powder and warmed. NO water was added, hut the whole 

ually d h l v e d .  I t  had the weak acidity of recent milk, and formed about a 
alf litre of cream (a fifth of the first bulk), capable of numerous applicatiom in . P- 

domestic economy. If made up to its first bulk with water and a little sugar, i t  
forms a milk more agreeable than the original, o r  it may be f lavoud,  &c. and 
ased ns cream. If it be heated with about its weight of sugar, it beoomes remark- 
ably fluid, and forms a perfect1 homogeneous syrup of milk, which wi l l  keep for 
any length of time, and which, ty the mere uldition of a sufficient quantity of 
water, forms a perfectly homogeneow white opaque liquid, which is in every re- 
rpect like sugared milk of improved flavour. The syrup diluted with water f o m ~  a 
nourishing drink f a  invalids, carefully evaporated, but not beyond a certain limit, 
o r  the butter wodd w y t e  ; it  gave, when cold, a soft confection, which left 
for a twelvemonth in a d y  stopped boule, underwent no ch-. This, wben 
apwed in thin portions to the air, was rendered quite dry, and could then b 
crushed and kept for any length of time without el-, being always reconvuti- 
ble into uoeful stater by rhe mere ddit ion of water. 





G L E A N I N G S  

S C I E N C E .  

a I.--On swnc of th Scolopacidm of Nepal. By H. B. Hodgson, E q .  
B. C. & .m 

I t  ia the more enpecial pnrpore of thh ppe r  Po describe two new, or, at least, 
very mre and interesting species of Snipe, found Nepal ; very faithful drawinga 
of which, large M life, ae appended to the paper1. But, u these rare speciea, 
do btfully allied, in some respects, to both woodcock and snipe, will be best illas- 
tn? ted by a comparison with the ordinary types of the two genera, .ad aa-b 
judge by my nnmerous specimens of the common woodcock and common snipe, 
with reference to Shaw's descriptions of them-tbeae my strrndarda of wmpariaon 
m d d  not seem to be free from locd V ~ M ~ ~ O M ,  Isball precede my account of the 
8pcciea Brat alluded to, by deseriptio~ and drawings of the common woodcock and 
mipe, as they occur in Nepal. Thia manner of proceeding d l ,  I am awcue, -e 
my paper long, and perhaps tedious ; but the beauty of the drawinp (the wo* 
of 8 native artist, in my service) may atone for the tediousnean of the dwriptions; 
and, at  all events, I cannot otherwise insure accuracy-not to mention, that if the 
Nepalese typea of the common snipe and common woodcock, prove to be indeed 
.rietia with reference to the European birds, I shall, by my additional hboar, 
do, I Mieve, au acceptable aervice to the Science which so apeably  omures my 
kiaure houm. Shaw userta, that the common snipe ia twelve inches long. The 
mane author's generic character gives the anterior toes connected at the brae by a 
membrane : and he ad&, that this bird is not &y gmgwioas. A great sport- 
ing author, again tells me, that the modcock weigh from 12 or.. to a Ib. Now 
these are f&f facta they be (not to mention others), which cue not rrconcilu- 
ble with my experience in Nepal. 

SmropU R a u l i c o ~ m m o n  Woodcock. 
The fineat spedmeno of the woodcock procurable in Nepd, m a r e  1% 

incha long, with a bill of nearly three inches, and8 weight of 11) or.. Ordinarily, 
the fully grown birds reach 13 inches in lengtb ; but their average weight is not 
.born 10 oz. I nerrr weighed, MW one, that was fully 11) oz.-md that was an 
m w d y  large and fat bird, killed n e d y  a t  the d m  of the -n, or in ApriL 

The woodcock makes hi appearance here, probably, about a month alter the 
close of the rainn, and remaim with as till the aiceasion of the hot math- ; so, 
at least, we presume, from what we OM here, and know of the general habits 
of  the b i f o r  the fact of hir being migratory at aN is not capable of p i t i r e  
ascertainment, owing to the density and darkness of our woods, except daring the 
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cold months. We shoot him from November till April, inclusive; and the 
earliest bird seen was on the 1st November ; the latest, on the 3d May. Prom 
the multitude of small-sized birds killed in November, (11 inches long, and 5 to 7 
o t .  heavy,) I conjecture, that the woodcock breeds near to us in the north, just be- 
yond the influence o f  the rains, that he remains on the Indian ride of the Himalaya, 
except during the rainy and hottest months of the year; and tbat during the other 
8 months, by descending and ascending the various stepe of the ladder of the 
Himachal, he preserves (as be may, almost without an-effort), t lut  moderate tem- 
perature which he loves. The central region, equidistant from the snows, on one 
hmd, and the plains on  the other, seems to be his favourite abode. But in the 
coldest months of the year he deacends to the lesser hills immediately overlooking 
the plains of India, and even to the great forest, at  e e i r  foot He has been twice 
found, in December and January, in the midst of the plains of India-nce in the 
DO&, and once close to Calcutta' : but these wcurrenees must have been casual. 
In  the great mountains of India-uch aa the Vind'hya, the Syhadree and the Nflgiri 
-be is almost as common aa in these regions. The woodcock moults soon after his 
arrival in Nepal ; and again, just before his departare-asauming a freab garb for 
winter and for summer-the latter, ~ p a r e n t l y ,  considerably more brilliant than 
the former. The tints of the plumage are subject to great variation-but the 
general co lom,  and their disposition, are perfectly uniform. The woodcock i n n -  
riably seeks his mate before he quite us, in April : but at other timer, he k seldom 
or  never found in her immediate company-being, in his habits, one of the most 
solitary birds in existence. He is a bold bird, and lleemingly much less shy of the 
neighbnurhood of men and houses than is usually suppored. Small and open as 
are the Residency grounds, he frequently .lights in them, nnd stay# till killed. One 
bird visited us for four nuccessive yeam, and remained throughout the season, on  
ewh occasion ; becoming, a t  last u familiar as any bird with his habits of life, 
could be. Sbaw observes, that the woodcock feeds chiefly by night--proceeding, 
regularly, to and from his day-time retreat for that purpose: In Nepal, a t  least, 
his retreat is ever the same with his feeding ground, and he fee& by day, dl day- 
and, I fancy, only by day. He is almost always found in the rills which intenect 
our woods in every direction, and in which he feeds. He runs freely, bnt Bies 
heavily, most unwillingly, and fur a very short clistance, unleaa much h e d ,  
fwhen he will break cover, and getting into an open space, exert, at least, for r 
ew moments, all tbat great power of wing which he posclesses, though moat loath 
to use it. But however s m d  the'coppice which he has chosen for hie abode, for 
the nonce, hardly m y  degree of annoyance will induce him to quit it entirely, 
unless there happen to be another cover cbse at  hand ; for which he will, in that 
case, make; but not before he has been flushed and shot at, several times. 
experience of 10 yeare' duration warrants my affirming, that t b m  is only one 
rpeeies of woodcock in Nepal, which I believe to be identical with the common 
Europe sort: and, as woodcocks and most other Scobpaeidd ue found in 
abundance here, either as passengers or periodical residents, theabsence of the 
so called lesser cock, induces me to join those who doubt ita existence, aa a distinct 
species, in Europe. So far as I have observed, the woodcock invariably riser 
silently-the snipe, on the contrary, almost invariably, piping. 

In respect to the external differences denoting aex in this bird, S h a r  says, that 
"the female is mlkr ,  and her coloum 1- brilliant." I confess myself unable 
to detect, anatomically, the distinctive signs of sex in the woodcwk ; but I ham 
procured many couples of them, which circumstances demonstmted to be male and 
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female, and I have always fonnd the lager  to be the blacker--the smaller, the 
redder, and, I should say, the more brilliant, bird. The following is an aecurnte 
description of the perfect state of the plumage : front half of the head? above, 
dull gray blue, or a&, with a black mark at the bane of the bill, and here and 
there visible indications of the black bars on each feather within : back hslf of 
the head, and d o d  d a c e  of the neck, black divided tmuveraely by three (or, 
including the foremost, four) pale yellow red barn : from the mouth, through the 
eyes, and a little beyond them, a broad black line : parallel to the above line, 
another shorter and narrower, across the tan : orbits, buff: remainder of the 
aides of the head, nddiah buff, dot!ed with black : aides of the neck, the aame, 
but darker, and the dots dongated to short transverse bars, an yon dewxnd the 
neck : chin, immacolate white : pectoral surface of the neck, dull reddish yel- 
low, cross-bad,  with brown black sigzags, and exhibiting, in front, a gorget 
formed of the h e  black and chesnut hoes of the back : breast, the same, mar- 
gined round the shoulders of the wings with the lower horn of the black and 
&not Innation beginning above : belly, to the vent and thigh, the aame ; but 
paler, with the difewnce of intensity in the ground colour, distinctly marked 
. r r o~  the bottom of the breaat : nnder td-coverts, the aame, but the ground- 
colour and marks, both brighter, and the latter often aasnming a lanceolate 
form' : upper parta of the plumage, elegantly bured, spotted, streaked, mar- 
bled, and variegated, with black brown, black blue gray, buff rusty red, and 
chennnt red, dia@ in rowa, eroMed and interrnpted at intemls, by lines and 
marka of variolu shaped, in a manner defy in^ description-save only w f.r M 

it may be distinctly noted, that two parallel lines of the palest of thoee colonrs in- 
A b l y  rnn lengthwise down either side of the back, margining the scapulars, 
both above and below; bottom of the back, and snperior tail-coverts, the came, 
but less vcrriegated, and redder: qaille, duky  black, t r b g u h l y  indented on 
both w e b  with red: tail, jet black, with the tip blue gray, above, and glossy 
white below; and the w e b  indented with reddiub, aa in the quills : bill, fleshy 
brown, with a cold blue tinge, and dark tip : legs, blaish fleshy gray : iriiea, dear 
brown. 

GaUimago Mcd(Cc0mmon Snipe. 
In Nepal, aa in England, the anipa u not entirely migratory; wme birds re- 

maining with us throoghont the year. But the greater portion go and come, like 
the majority of the OtaUlrruru. Tbey arrive towards the close of the rains, in 
Angust and Septembe-d depart when the drought is at its height, or in 
May. Tbey ue most .band.nt at the close of the rains, when the whole coun- 
try ia covered with rice then ready for tbe sic& ; every field presenting a swamp, 
just freed from water. 

In the spring, t h q  u e  found in the corn and mnatard fields, near to permanent 
n w m p  ; of which thep are mapy in Nepal. In the winter, they are acarce, from 
want of cover. 

In Nepal, the snipe ia decidedly ~ ~ d ,  when not stinted for feeding 
 round, exceedingly m. In October, in a single rice-field, twenty and thirty bida 
will be found, huddld together : and every Indian Sportsman knows, that in a 
daipe-country, his two guns are nwer sdered to grow cold. I am told, the like 
La the case in heland, M well M in thoae few counties of England, which alone 
are gaited to the habita of the bird. England is nut, generally, a mipe-country : 
and to thia circumtana I attribute Shaw's error in supposing, that " snipes do 

8 1 Vide Bhaw, xii. 45. 
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not usually assemble in flocks'." Their manners, in other mpeets, are well 
described by Shaw. They osnally rise piping, and go off against the wind with a 
rapid zigzng flight ; and to a considerable distance, except in very hot weather, 
or, when their site, for the time being, is surrounded by a county unfitted to 
their abode. When the snipe reacbea Nepal in August and September, he is in full 
feather. About a month after his arrival, or towards the close of September, he 
m o u l t k a n d  again, six weeks before his departure, o r  in March. The fineat 
rpecimem measure from 104 to 11 inches, never m o w w i t h  a length of bill, 
varying from 2) to nearly 3 inches. The fullest weights vibrate h e e n  45 and 5 
oz. Shaw says, that the common snipe reaches a length of one foot. May I be 
permitted to doubt this ? since, just before, he has described the great snipe, 
and given it only the same measure of length. Shaw says notbing about the 
snipe's tail, nor mentions any distinction in that, o r  other respect, between the 
male and female birds. I know not, therefore, how to account for a peculiarity 
which I have noted-which is, in itself, very marked, and is usually concomihnt 
with other lese decided diversities. I have noted these points at  d l  seasons, and in 
birds of all sizes. They ntuy serve to discriminate two sep- species ; though 
they, probably, refer only to more or  less perfectly ndnlt s t a t e  of one--possibly, 
to the sexes in tbat one. 

In  Nepal, then, at  all seasons, from August to May, I have killed many snipes, 
invariably distinguished by a hi1 of from 22 to 28 feathers-of which the 6, 8, 
or  10 laterals, on either side, are narmw, hard, and acnrninated; and many 
others, at  the same times and places, as invariably possessed of a tail of from 14 to 
16 uni/nm feathert i the former b i d ,  too, a lwap characterised by shorter bi, 

* and internal wing-coverts, much more regularly and beautifully barred. The 
drawings, large as life, which accompany this paper, will suffice, after what I ham 
said, for the complete illustration of these points, which I now leave to more 
competent persons to decide the character of, having wearied myself with vain en- 
deavours to come a t  the secret : for, I have been perplexed, not informed, by what 
Shaw ~ y n  of the internal wing-coveria of the great snipe, and of the medial o r  
common snipe. 

Of the former, he observes, " beneath the w i n g  beautifully crossed with whits 
and dnsky bars," and of the latter, " beneath the rings beautifully tessellated with 
cinereom andwhitiah,"descriptionswhicb, as far as they go, not very inaccurately 
apply to the first and aecond of my birds, respectively: but neither of these 
birds, wuredly,  ia the great snipe of Slraw, and both of them, ingeneral plumage, 
answer su5ciently well, to the common snipe's appearance, as depicted by tbat  
writer. Then, @, Shaw's generic character of the snipe gives " mterior toes 
connected at  the baue by a membrane," whereas both these birds, the Jack, and 
the two large species, to be presently d e s c n i ,  have, all alike, the toes cleft. 

Regretting that I cannot refer to a later o r  more anthoritative mrk, I 
rhdlkow proceed to describe the appearance, in full plumage, of the common 
rnipe of Nepal. The pern~aaent colour of the bill is pale brown, but it is frequent- 
ly ovedaid with a greenish yellow tint : legs, dull bluish, most o s d y  supratint- 

s The expreuion is dubiolu: if it  mean that they do not nrually Jqy in flockr, 
like the golden plover, kc.--granted : but if it mean that they do not ur~~ally f e d  
sod reside together--that they arc not commonly found, in r u t  numbers, in one and 
the anme spot-I toy it is no further true, than as they arescarce in any pnrticnlar 
country or reason, from wme one or more circumataucea of uncougeuinlity with their 
habits and wants. Quaila do not Jly in floclu or eoreya ; but they am locia1 and 
gmporioua murely ? 



cd with yellorish pale green : ih, brown : entire top of the head and nape, black, 
dotted with reddish, and margined on both sides, and divided in the centre by 
reddish yellow lines, running lengthwise : cheeks, pale rnddy yellow, dotted with 
dusky : chin, yellowish white and immaculate : from the gape throligh and beyond 
the eye, a duaky line, and another smaller one acmaa the e a n :  neck, dusky 
and pale ruddy yellow-the coloum disposed lengthwise, but not very distinctly, 
m d  on the lateral surfaces, in nearly equal portiont-on the d o d  aurfaee the 
dusky prevailing-on the pectoral face, the reddish yellow: breast, the =me, 
but the colounr paler and more indistinct : quite round the bends of the +a, 
on the aides of the breast, brighter ruddy yellow, with the ma& diposed mostly 
crosswise ; but irregularly, many of them being wedge-sbaped : sidea of the body, 
cross-barred irregularly with dnaky : entire belly to vent, pure white: thighs, 
the same, with occasionally a few faint dusky cross b a n  : internal tail-coverts, 
pale rufoua yellow, with dusky zigzag ban, inclining to wedge-form: internal 
wing-cover@, consisting of nearly equal parta, of pure white and black, disposed 
transversely : upper part of the back, black varied with some rufous yellow dota 
and incipient ban, and margined on either dde by a clear broad longitudinal line 
of ruddy yellow : ~capulan,  and f l q ~  falling into the line of them, the rome, and 
rimihrly margined, but more variegated ; the dots spreading into limes, and de- 
rending either web, till, by approximating below, they become cuneiform : lower 
part of the back, (beneath the large scapulay plumes,) add superior tail-coverto, 
yellow red, crosa-barred, but irregularly, with dasky black : q a i b  dusky, the 
dge,y of the primaries, and tips of the secondaries, (mve those alresdy described 
aa falling in with the mpulars,) white : U t e 4  wing-coverb-the d e s t ,  
dusky, tipped with white--the cenpab, dnaky, cross-barred, with dull impare 
rufous yellow, or  dull yellowhh, barred with dusky-the Irugest, dusky, with 
white t i r .  The tail kas the central feathem for 3rd~ from the base, full black- 
for the t e r m i d  third, orange, crossed near the tips with a m w  dasky band ; 
the t i p  themselves pale orange : but even them mtral feathen have their 
black basal portion indented with orange : and M you approach the l a k d  fea- 
thers, these indentations spread into bars, and fade n w l y  to white ; tip of these 
leterala, pure white : the extreme late& dasky, vaguely barred with whitiab 
tow& the tips, and clearly tipped with white. 

The bird, which hm 14 to 16 uniform fenthen in its hil, ie distinguished from 
the above, by having the extreme lateral feathem of the tail more distinctly and 
regularly coloured-the ground being, in them, whitish, and the bars, (which am 
distinct,) dnsky ; and, by having ita internal wing-coverta, except tho= m or  
three long ones adbering to the sides of the body, white, very inconsiderably and 
irregularly marked with black. Here and there is something like a trans- 
verse bar, or h e r  cuneiform mark, the variegations being, for the rent, like 
blotches more than barti-and half the coverb being entirely devoid of them. T h i  
bird hna too, nlm& invariably, a longer bill than the other ; but his general 
plumage and characters, with the exceptions noted, entirely alike. 

I t  should now become my bwineas to deseribe the two new and rare upeciss of 
pnipe, the aceoant of which WM the original sole object of thin paper. Bnt before 
proceeding with that account, it will be n- for me to advert to the conh.dis- 
tincthe pointa of the genera Soolopu rod Qallinago, in order that it may be scen 
upon what grounds I afterwards w i g n  those two species to the one genus, ntk 
than to the other-although, in truth, I am much lesa interested h u t  their 
king coasigned to t h i  o r  that genur, than I pm with the circumrtana of their 
forming to intereating a link between the two. Comparing the b i b  of tbe 
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woodcock and mipe, it may be remarked, that the woodcock's beak is much shorter 
in proportion to ita sizea, thicker at  the base, and more uniformly attenuated 
to the tip ; that the upper mddible is less rounded, or, more cut out by the groove ; 
that the tip of the bill is more obtuse and less rugme 4 Ohd the division of the 
mandibles, at their tips, more abrupt. The nostrih an alike in in genera. Tbe 
tarsi and toes of the woodcock are smaller in proportion to ib aize. The wings of 
the woodcock am fuller, and have the longest flags nearly an inchd~orter  than the 
longest quills. Lastly, the woodcodr'a tail consiatr inrariahly of 12 uniform, roft 
feathers. 

On the contmry, the snipe's bill is laager, less thickened at  the base, fuller on 
the sides, la* uniformly attenuated-there being a decided thickening of the bid 
near the tip-the points of both mandibles, more acute and km abruptly sundered; 
the rugosity more marked. 

Tbe legs sod toea of the snlpe are longer, though the latter are similarly deft to 
the origin, M in the genus Scolopax. The wings of the snipe are more angular, 
the fimt and 1-t feathers being equally long, and the centads very much shorter 
than either. Both genera have the first quill usaally l o n g e s t b u t  the 2d mme- 
times equal to it. And, to conclude, the snipe hPll the tail variously feathered. 
both M to the number an6 character of the quills; the later& being, for the 
most part, very narrow andhard. Between the two genera, b i d e s  the nmark- 
ahle distinctions of munnen m d  size, there are two unemng diagnostics-which 
are, that the tibie of the woodcock a n  clothed entirely, and that the nail of the 
hind toe is truncated : whenrs, the snipe's tibic are par t idy  nnked, and the nril 
of his hind toe is s b u p  and projecting an in the foretoes. I should not hesitate 
to charaatnize the woodcock, in h b  manners, cu rok'tary wwdlander-the snipe, 
in his, M a ~egmbow tenant of the opsll county. 
If them distinctions be sanvatsly dram, both the birds about to be described 

mhould, I conceive, be migned, upon the whole, to the gmu &Usago ; though 
both of them, in the nuterid points of manners d aize, approach the woodcock 
almost in the rame degree th.t they reeede from the d p b b e i n g ,  in tmth, about 
midway between Lbs two in both mnpecta ; d though, beaides, one of 
them hm wings of a non-deacript character, differing from tho- of both geaera, 
and resembling entirely the winga of the genm R h y n ~ h ~ ,  

OalIinago Solitorfa f Solitary Snipe ? Hub. Nepal. 
The subject of the followibg description was, I believe, discovered many years 

back, in the M L ' ,  or woody and marshy belt of land, confining t h e  mountaim 

* I never kund a woodcock's bill exceed three inches, and tbat length is equalled 
by tho bills of very many snipes. 

4 It, however, is only a culual visitant of the TarLI ; its peculiar habitat being 
these mountain#, from which it 1118 y be ruppcaed frequent1 y to ism, into tbe wilder 
tmco, at  their itnmediutc bam, dunug the coldest months of the year. Five y e ~ n  
bare now elnpsed ~ ince  we fint found it here. We hare killed m r e d  ofthe specie; 
eveq succeeding year, in our excunmns b r  the purpose drbooting cocks. Many 
rtufied spaaimetu have, since the period of the dircorery, been awmnniarted to w i -  
our i n d i r i d d n d  amonpt otben, to Mr. Smith of A d ,  who ha. puMubed a 
pmcty drawing of the species, an correct aa any drawing done frao a single dried 
~pecimeu mu be. 1 only speak eonjectumlly, when I may, tbat thu ir the speeier dil- 
covered lome yenn back in the Tarhi, and still oceosiouslly found them. Very 
possibly, therefore, tho bird is entirely new. Nay, it ie p i b l e ,  tbat the TarPi bird 
may be identicul, not with t h i  @peeiwJ but witb the o w  rubwquently dacribed: 



.Id the pkinr of India. Bat I hre notfoaadauydccriptionofltinprint~it 
being c la r ly  not the uma witb the great miye d Shaw, (&. Zoology, xii. 
51.) The name, however, ia an atrrmely pod one, (Solitary Snipe,) and ahodd 
be r e W ,  if not pnoccllpied : for the bird im amiwotly dirtiqplbed h9m tbe 
common njxzies by his rolibry hbitr .  He -uree, when fully grown, 124 
mcbu, of which the balr u M y  3 krcba. H u  weight, varying with h h  condi- 
tion, h from 5 to 6 on-, and up& He ir, in Nepal, entirely migratory, . 
apptuinCr and d h p p a r i n g  at the ume time with the woodcock. He is a wry 
rye bird-more M, by mwh, than the d ; and of conme, than the cornmom 
mip. In nun- M in size, he u d y  eqaidirtant from the cock and saipe. 
H e  is never g r q d o m ,  r l d o m  being bound within ranral .cm of him mate evm : 
.nd he nem resorts to the open country, m r  to the can- of mob. H i  
famarite ute h a I-p on the c o d a m  of a rood, prodded the awunp be fringed 
rith brrmhwood 5 for if not BO rrrmed, ba rill lrot &equant it. He haunts, like- 
d ~ ,  the bushy r i b  that descend from mat d OW precipitous woods in& the 
mote country, m d  when Bwhed, he wil l  g~ up and down them ; but never 
follow them into the be cover. If much .krwd he will .sarrd the mountain 
bmw, and alight on a bue part of it, lreu the Lep, o r  mud away, with wnLhing 
rap id ie  to another hroat.ble mite. H b  w t  is exmdhgly  np id  and devious, 
Like that of the common mipe : and U e  tb mipa,  hi^ l in t  Bight im often a 
long one. No bird of the kind u W a r  to &ill. J d g h g  from many .pccimeng, 
.ad many chmstanea, I infer, t h t  tbe m d e  di&n frcnn the fern& in be* 
ntba mullcr, and more highly colonrtd, a ~ d  not otberrks 

The form of thir speder h very elcg.nt, nrcl.- that of the common snipe, 
4 without that dnmpirwr of figare for which the woodcock u olmervabk. Re- 
ferring to the part icalu account, given abort, of the d h p &  of the common 
roodcock and common mipe, I cannot bdtu daeni the bill, Iega, r i n g ,  and 
tril, of t h b  bird, than by o b m i f l g ,  that t k y  ya with those of the snipe, just .s 
thy dhgree with thw of the woodcock. A d ,  M thb bird h.s neitherthe 
plumed f ibie,  nor the h e t e d  h i d  toe mil, which belong M p e e u l i l y  to th 
p m  Scohpas, be must be considered a snipe, witbout doubt, noraitbtanding 
hia solitary habit., and avoidance of the open country ; the more espeeidly as hir 

appeamna and colours are those of the mipe. Indad,  it is not easy to 
mark cluzrly, the distinction in point of colmring between t h i  and the common 
species of snipe ; the coloun and their arrangement being, in both, essentially the 
w e .  T h e n  is, however, this one invariable distinction between them, in point of 
colour, that,  where^ the common anipe's belly u entirely immaculate white ; the 
belly of the rolitary anipe is, except a narrow portion down itr very centre, cross- 
barred with dnsky. For the rest, it  can only be observed satisfactorily, on this 
head, that all the coloun, including thoae of the bill and l e e ,  ue p d a  in this 
v i e r .  I t  may be particnlarly noted, that the conspicuous longitadiml lines of 
the back are, in t h u  rpecier, usually pure white, though, sometimes, rufereent white. 

p a i b l y  even it may be dt@rslt from both my birds, which, in the laat event, will 
botb be d i m r e r i a  made here. 

i hare just ascertained, that a I a r p  sped- of snipe rnitr the Nilgiri mountains, 
witb tbe woodcock, and that thir s w i m  hubsen suppored identical with tbe Oallinago 
major of Shaw. I en~imly doubt tbu identity ; and believe, that tile Nilgiri snipe 
mtmt be tbe n m e  with the lolitary, or tbe .eolopceooa snipe of this paper. But be 
that u i t  may, it may be u well here to add, that both the Nepalere specin were 
dimorered before the Nilgiri mountains were beard of as a amatory retrmt for Euro- 
p m ,  and of wane, therefore, before the-NiIgiri snipe w u  discovered. 
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His marks, too, us mostly lrm decided, and more inclined to dote tban 
Having notiad, that in the common mipe there are, (in many, if not in all circum- 
ahnces,) two kinds of tail, it bacomes necessary to observe, that this species pos- 
s e ~ =  the many-feathered tail, with the lateral p l ~ e s ,  very acute and narrow. 
He baa not, however, ao many feathera in the tail as has that form of the common 
a p e c b h a v i n g  only 18 to 20 feathers with, the 8 to 10 laterals, extremely mu- 
row and hard. Were I satisfied about my competence to give a spec& character, 
I ahodd specifically denote this species thus :-Large, pale, aolibrp snipe, with 
tail of eighteen to twenty feathus; the laterals narrowed and hud;  and belly, 
almost entirely harred. 

In this rpecies, the rmn' are m t ,  perhaps, quite so long in proportion to the 
bird's size M in the common o n d  the tibid am feathered rather lower : legs, 
Beshy yellow, or  full yellow, never tinted with m b h  : bill, palest fleshy brown, 
auffased with cold blue, and free fmm grecniah tinge : iris, pale brown : entire top 
of head and nape, brown-black, dotted with rufeseent white, and margined on 
Both ridea, and divided in the centre by longitudinal mfencent white linen; bat 
Lines lew distinctly defined, o r  more interrapted than in the common species : 
cheekr, whitirh, dotted with pale daaky : chin, white and immaculate : from the 
gape through, and beyond the ayes, a pale dusky line ; and another s d e r  one 
parallel to it, below : neck, pale dmky or  eu thy  brown and d e s c e n t  w h i t c  
the coloum disposed lengthwise, but indistinctly, and, on the I.terrrl surfaced, in 
nearly eqnal portio-n the dorsal surface, the dusky or  brown prevailing-on 
the pectoral face, the ruf-t white: breut, the same, but the colours paler 
and more indistinct, and m i x 4  with some tran8veme dusky zigesgs : round the 
benda of the wing, on tbe rides of the breast, brighter d e s c e n t  white, with 
the marks clear and t r w e m e  : centre of the breast, whitish, with transverw 
Loscow bus : sides of the body, white, with tmnaveme zigzags of brown black : 
sides of the belly, to the vent, the ume : mere centre of the belly, immaculate 
white : thigh4 white, with ocmional rmall d,mky eroas-bm : internal tail- 
coverb, palely d e s c e n t  white, with pale d d y  transverse. z i g q  : internal wing- 
'coverts, conristing of nearly equal parts of pure black and white, disposed tram- 
tersely : upper part of the back, imperfect black, variegated with numerous dots, 
and aome d l  irregular tramveme b u s  of yellow red, and margined on either 
dde with i broad clear longitudinal line, of white, or rufeacent white : scapulus, 
and f l a p  fulling into the l i e  of them, the name, and similarly margined ; but 
more variegated with bars and cuneiform mnrka : lower part of bnck, (under the 
long acapulam and flap,) and superior tail-coverta, yellow red and dusky black, 
in equal puts, disposed in transverse zigwgs-but both coloum, and their dis- 
position, much more distinct on the fpnner tllsn on the latter part : quills, 
dusky, all tipped with white ; and the outer web, a h ,  of the first and second 
quills, edged with white, o r  fnlly white : e x t e r ~ l  wing-coverb-the smallat, 
dusky, margined with white-the centrals, d i i  rufescent yellow, barred with 
pale dusky-the largeat, dusky, with white tip. The tail, with its central feathera, 
for t ths  from the b m ,  black, for the terminal fth, orange, crossed near the tips 
with black-the t i p  t h e m a d m  rufoun white, and with the laterals, rufeacept 
white, becoming in the extremes, pure white, t r a v d  with numeroq  clear, 
dusky, bur. 

S c o w  GaUiaaga: (Nobis.) Woodcock Snipe. Hab. Nepal. 
This most interesting species was discovered in the valley of N e d ,  m r a l  

years back; and, in the interval, many specimens and drawings have been com- 
municated to gentlemen resident in huh, who take interat  in Zoology. None of 
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them hm, however, IIO far u I know, (nor wu any entitled m to do,) publiihed an 
.ceonnt of i t  : and, therefore, whibt I claim, at  all n e n t r ,  the d h v e r y  of . i t  
I may p r o d  to the daeription of itr size, manners, and appearance, M to th.t 
of a probably still, ner bird. I propore to call it, for rersons which will soon 
be apparent, the woodcock-snipe, o r  rcolopaciom~ d p e  : but if that name sewn 
cacophonom~, o r  improper, I wodd then soggert that this specied should be called 
the Nipdeae s n i p i t  being, u far M I yet know, peculiar to the ea te rn  half of 
these m o u n t s h ,  or in other words, to the Nipalese dominions. 

It is, I believe, entirely a bird of pmage, coming and departing at the same 
time with the woodcock and snipe, l ~ t  describet&to which latter it y, nearly 

- u may be, equal in sire : for, thollgh its d i m e m i o ~  of u t m t  are, IUIUBII~, not 
quite m great M thoee of the solitary snipe, owing to itr more dumpy figure, and 
rhortet bill and wi-its weight in equal o r  greater. Its spring moult is not 
completed till the middle of May, when it h.s paired, and h on the e re  of 
'de-ming, that u, its migratorineas; which, however, ss in the - 
of the woodcock, a n n o t  be prored. The latent excumion in which t h i  species 
w u  proennd, wm the 11th of May. Three couples were killed. T h q  had 
paired : and their moult WIU well nigh 

The full grown bird mensnra 12) inchen ; and its weight, varying r i t h  ita con- 
dition, k from 5) to @ oz. and upwards. I t  h rue, and solitary, u the last ; 
and in ita mannen maker a still newer approach to the woodcock than that bid 
does: for iB flightr are short, and unwilling; and if alarmed it nill qoit i l l  
m u d  hannb upon the conllues of woods-not, for the neighboaring hue hill- 
t op  ; nor, for rome new congenial site at a remote distance, like the 1101iw 
mi-but, for the adjacent thick cover ; into which i t  will, when much annoyed, 
unhesitatingly enter M though it were a woodcock. 

In  ita dumpy @ore, and comparatively short b i  considerably thickened a t  
the baae, and thence pretty uniformly attenuated, it rwembles the woodcock, just 
aa it  differsfrom the d p e .  Its tail u rhorter than that of the preceding, and 
h~ 16 to 18 (very rarely 20) feathers, r i t h  the later& narrow m d  bard, bat 
l a m  decidedly IIO than in the mlitary or  common snipe. Its tail, therefore, 
in genenl chuacter with that of the genw Qalkugo. So, l ikewk,  do its lega and 
feet, which have the turd and toea fully M long as in the common snipe--and the 
tibib an rn more denuded. The toe8 are cleft to their origin : the hind nail, 
10% and entire. But i t  u to the wings of thm bird that we must look for the 
&fictive mark of the specier ; in as much IU, being eotinly devoid of the long, 
hard, and mminated character of the p a t  qnills of both woodeoek's and snipe's 
rrings, and, indeed, of thore of most of the Scolopacide, they are peculiarly d i i -  
n&c. The rink .re, for a bird of thi family, decidedly short-they are, be- 
r i b ,  rounded, mft, full, and bowed in or  concave. The 2nd quill u e q ~ I  or  

6 I Lave Ibis reason takes p r t i c n h r  p i n s  to determine the migratoriocr, a 
&.emin, of thu species and of the preceding one : tbe rault  bas been to rtisfy 
myself that both are lo, but only by aapul&n:  f a  they stay with IU till the l u t  
moment, h d l a  of the b a t ,  and only driven out by the multitudw of l e a c h  infest- 
ing their banno after the rain8 hare r t  in. 

My dikarir, or sportmen, who continued making tbe round of all the p1.m 
frequented by thew birds, till not one wu to be men in any of them, j u t  raw the 
di tary  snipe oa tho 3btb May, d tbe reolopeioru s p i w  on the 8th June.- 
JY19,lSsl. 
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mperior to the fint : noae of tbe gcrcrt qnilln are at all h d c h e d  or pointed ; llor 
do they greatly exceed in langh the central featben of the whg. bt 
flrrgs and first quills are equal-and, so far, the wings of t h i  #ea agree with 
those of the Ape, whilst they d i W  from those of the woodcock. But in their 
fnlnesa, or conaiderable curd uniform breadth, they an mom andosow to the 
woodcock's wings. As I have already hinted, the RIpcho ' s  wings exactly 
resemble those of this p x i e s  of snipe, which, like the Rhyncheu, hm a cornpara-, 
tively soft, straight, and feeble flight. As the bird last described hm a g e d  
nbemblance, in point of colonr, to the common snipe, with the particular die- 
ence of being paler ; so this bird bears the same general nsemblanee to the ordi- 
nary type of the genus, with the particular diaerence of being much darker. 

I should characterize the 8pecies thus-large, dark, aolitary mipe, with short, 
soft, rounded wings, and belly entirely barred. Top of the head jet black, oon- 
fined and divided in the fashion of the preceding, with r n f m  yellow: d o r d  
face of the neck, also, je t  black, with more or less freqoeat rnfereeat f l o w  
marks, disposed lenghwise: top of the back, full black, almost alrayl imnncm- 
late, and margined, in the manner of the t h m  preceding, with pale mfom yel- 
low, often smeared with bluish : scapnlus, the Mme, save that.one or two. of th 
longest are variegated, with one or mom trnasrerse zigzags of pale mfom ydlow, 
besides being tipped with the name colour : all the heap near the body and f . U i  
into or approaching the line of the aupnlan, black, .adorned with lrge and 
frequent transverse zigzagn, bars, or cuneiform marks, of do-flalsscent gray, 
(often tinged with bluish,) occupying M much space M the ground colour ; md dl 
these plumes tipped, likewise, with the colour w d t u t i n g  the bur and marks I 

most of the external wing-cowrta, the mame : small c o r n  at the angle of the 
wings, long coverts of the primaries, (which, however, M welt M t h  bantud 
wing, are concealed, except when the winga arc expunled,) and bsstard wiags, 
dusky-black, faintly fringed or tipped with impure whitish : quills, dark dnsky, 
K.arcely tipped with whitish : lower back and superior tail-awerta, dull d d h b  
and dusky, in numerous, equal, tranmroe ban-the latter part more dull and 
indistinctly coloured than the former : tail feathen with the cmtrrls t o w  th 
base, jet black ; towards the tip, deep chesnut banded, M usual; md the t i p  
tkmselves paled-with the laterals, gradually losing their d o u n ,  till in tbs 
extmmes, the black b d  portion becomea dasly, and the termid red part, sooty 
white, which is c r o d  by one or two dusky barn : lateral .ad pectoral surface# 
of the neck, blue smeared b d ,  and black or blackish ; proportioned and disposed 
rs ip both solitary and common snipe : chin, ruf-t white: b m  blue-smear- 
ed buff, barred obscurely with blackfnh transvene r i m :  m t  of the body, 
below to the vent, whitish, with nnmerous dusky ban, as in the woodcock r 
thighs, the anme : internal tail-coverts, with theground rufeaceat, and the muks 
black : internal wing-coverts, alternately crossed with dusky-black and whitish, 
the former colour being the ground, or prevalent hue: iris, dusky: legs, clear 
plnmbeous, or plumbeous faint-white : bid, a pretty full b m ,  mually tinged 
with cold blue, and paled below at the base, em mud. The male ( jwng by 
circumstancen) is rather smaller and darker than the female. The following are 
the r i m  and dimensions of the four birds described in this paper, .nd I t.ke tb. 
liberty to recommend particular attention being fixed on them. 
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Tip of bill to end of tail, .............. 
Bill, length of, ...................... 
Ditto, b a d  height of, ....... .;. ...... 
Leu& of t8i!, ...................... 
Expanre of wmgll, .................. 
Length of tarsi ,...................... ......... Ditto of central toe and nail, 
Weight, ............................. 

Remark by the Editor.-The o r i g i ~ ~ I  of the above paper has beto f m s r d e d  to 
Elylknd, with nine i l lmtdve drawings of the natural aize. I t  in here printed, not 
only .s a d t y  agnimt ita being loat, or i@ miaurrging, but a lw to gturd against 
anticipation. The h w i q  we regret not b v i o g  received; they consist of 1. Two 
of the woodcock ; one ataodiog, one flying. 2. Two of the wlitary snipe ; do. 
do. 3. Two of the reolopaciow enipe ; do. do. 4. Three of the common anipe ; 
one atanding, two flying. Of there W r ,  one hrs the variegated, the o r h a  the 
uniform bii. 

11.-Note on tha Literature qf Tlu'bct. By H. €I. Wilson,  Esg. 
see. Ba Soc. &c. 

The extent and general character of the l i temtun of Thibet have been, for some 
time p t ,  accurately described. The Missionaries who visited Lnam in the + 
ginning of the 18th century, atated correctly enongh, that it WM voluminous; that i t  
was devoted chielly to the doctrines and legends of the Bauddha religion ; and that 
i t  wan originally derived from India. I t  does not appear, however, that m y  of 
them mr cultivated the language of Thibet with rulllcient assiduity o r  raemr ,  
to h v e  developed, in detail, these general positions ; and all that they have left UII 

of Tbibetan literature, .s embodied in the Alphabetun T ik f r r rm of Oeorgi, L 
j d y  pronollneed by Mom. Remuat  to be in the b i h c d  dcgrae m e w  and un- 
Mtisfactory. 

Tbe subject of Thibetan litmature has subsequently engaged the attention of 
r v e d  eminent rho1.n in Europe, as Adeluog, the author of the dlitlkidda, 
Pallm, the Ruaian traveller and naturalist, and in the present day M a p s .  Klaproth 
and &musat. As long, however, ar elementary worh ,  grammars and dietionariw 
ue wanting to place the langnage of Thibet within the reach of Eumpesa &dents, 
i t  u not to be expected that much convemanq will be obtained by them with the 
literature : accordingly the two dbtingamhed individuds lant n d ,  Khproth and 
ILmwnt, admit the imperfectne~ of their enquiries, and are obliged to have 
rceourw to Mongol and C h i  antbon for such i n f o d o n  mpectiag Thibet, 

they P==-. 
During the kt few y e w  the approximation of the frontiers of Brithh I d i  to 
k of L d a k h ,  and our improved intercourse with the Bhot countries, and with 
Nepal, have given a new interest to the subject, and h v e  m t a d l y  excited a wuh 
to beaome better acquainted with the Iangmgea and Iiamture, the m o d  6 d n p  
and religioar principka of the people. The meam of obtaining such information 
am p t  &leetire, but they have been latterly very much augmented, curd u a  likely 

~ V C  bnporturt a u x n i o ~  from the &bow of Mr. ~ I M  De Kbrba A rubsr 
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and indefatigable member of our Society, Mr. Hodgwn, the d d e n t  in Nepal, 
availed himself, as the Society ia aware, of the local opportnnities he h a  enjoyed 
to collect a very considerable number of books current in that and the neighbouring 
countries : many of these he has p-ted to us ; others he has been authoriced td 
p m r e  for the College of Fort William, and they llso have been t r a n s f e d  to 
the Society by the liberality of the Government. Hitherto, however, we have 
benefited but little by their pnaeoee; the language and the characters being 
unknown to any of our Calcutta members. Thia defect is about to be supplied, 
and Mr. Cmma bas expreneed his willingnesll to compile a detailed catalogue, 
with such illustrations M may prove advisable, in conformity to a wish expreaned 
by the Government that he ahould undertake the task. Mr. Cmma hrs also 
prepared a Grammar and' a Dictionary of the Thibetan language, which he pro- 
pow to complete and publish during hia stay in Calcutta. 

The sbort period tbat has elapaed since the amval of Mr. Csoma in Calcutta, 
has not admitted of his entering upon any particular examination of the boob 
in our possession. I t  appears, however, that in addition to rundry detached and 
miscellaneous volumes, we have in our library an entire and nearly half a duplicate 
copy of one of the great Thibetan collections, that called the KAH-GYUR : of the 
other, o r  the STAN-GYUB, we have not an entire set ; although i t  is poaaible that we 
may have some of the works of which i t  consisto. This is a matter for 
further examination. In the mean time, Mr. Csoma has favoured the Society 
with catalogues of the contents of both works, derived from original authorities. 
These, although far from being m minute ss to leave nothing to be deaired, offer a 
number of novel and curious particulm,'some of which I have extracted for the 
information of the Society.- 

The KAH-QYUR in explained by Mr. Cmma to signi5 'translated precepts;' i b  
principal contents b e i i  tbe moral and religious doctrines taught by S&&inh. 
and hi discipler, and tmnlated from Sonscrit into Thibetan, by tbe joint labour 
of Indian professors of the Bauddha tenet*, and of their ablest converts among& 
the natives of Thibet. The introduction of Buddhism into tbat country ~ook  p l a g  
according to original writers, referred to by Mr. Cmma and to the u n i v e d  
tradition of the Lamas, in the reign of Srong-tsan-gambo, in the 7th c e n m  
of the Christian era. The principal worhs, both of the KAH-GYUR and STAN-GYU~,  

were translated in tbe eighth and ninth centuries, m d  some parts of them in mom 
m n t  periods. The STAN-GYUR being a collection of a similar chnracter, as the 
KAH-QYUR, M the name imports, o r  'Translated instructions.' Mr. Klaproth, who 
s p e ~ k s  of these work8 as the QaAn-prr and Dan-jmr, mistaken in designating 
the latter M a commentary upon the former. 

KAA-GYUB. 

The KAA-GYDR conaisb of 100 volumes, arranged in aeven principal diPisiom or 
classes, termed I. h l v a .  II. Shcr-rWa. III. Phal-chhin. IV. Kou-beg,. V. Do. 
VI. rWycug-daa. VII. Gyul. These are mostly contractions for a p p e l l a t i o ~  
of greater length, as for instance, No. 11. S k - c h l d g  is properly ~ h m - r o b ,  
K#-pbo&hr-chhh-p. Each has also its Smacrit equivalent, sswe s L d  presently 
particularine. 

I. Dvkra Fmaya. Education, discipline, o r  propriety of conduct. This class 
consha of 13 volumes, comprising a variety of treatisen in Even principal 
divisions, upon the discipline to be obrewed by the nligioua members o f  the 
Buddha faith, illustrated by legendary anecdotes of Sakya Sinha, d other indi- 
vidual~ of distinguished sanctity. 
11. She-chhia ir The name of this d iv in ik  at  h l l  length, is a literal traneJlti?n of 

the S a d t  drya Pqjd P&mnilh, o r  venerable h & e n t a l  wirdom. The c h  
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eont.inr in twenty-one volruna fire mrb, so termed, and a rixth of a more mis- 
Qllaoeons &scription. The fimt five are dbximinated recording to the number 
of they cootain. The fimt and greatest being known as the A y a  Safa 
S a h d h  Prqjd P&a&, or  that which has 100,800 atanzaa ; the others are the 
Panchaaiuatihu Sdadka, AahDlbk.. S a h m i h ,  Dana S a h a d a ,  and AIAIa S a h o r  

rlhr, from their containing 25,000, 18,000, 10,000, and 8,000 sbnw. They an, 
dl to trat of the mme subjects, the metaphyrid notionr of Buddhism, an taught 
by S.Lpq and to differ only in the extent to which their elucidation is amed. 
Thh portion of the KAH -BYUP is highly estemed, as the text book of the prevailing 
uet of the Bauddhsr in Thibet, especially of the Madhyhierr division of the 
followem of U k y a  I t  is dm called the YBm, or  mother ; Pr*, o r  m o m ,  
being considand as the mother of the Bodhiaclhau, o r  cdtiv. ton of divine 
intelligence, and is no doubt the work intended by Klaproth, when speaking of 
a Mongol translation of the O d - j w - o r ,  am he explainn it according to FtemLt,  
h m b u e  d U c u n ;  he ohaervea, that a Mythology, in 12 volumes, u n d a  the 
title of Y m ,  has been added to the 100 volumes of the f3und-joiw. The YBI 
k not, however, an additioo, but part of the series, and is full of re l ig iw .ad 
moral speenlatio~, m t  mythologid deseriptiona. 

What rendem this portion of the b e - o y v n  particolarly interesting, is the 
eircumtaoce of our p m e ~ i n g  the original, as well as the translation. Amongst 
the miscell.neoas volumes presented to the Society by Mr. Hodpon, b a &- 
plete copy of the A y e  &fa &hadha, P m j d  P&ram'& in Sanscrit, in the L m b  
characters, in five large volumes, of four and five hundmd leaves a h .  There b h 
aduplieatecopy in the Devanagari character, and consequently the contents of this 
work are readily acassible to m y  Sanscrit scholar. To examine them, however, 
even supedcially, would m p y  a considerable time, and it is suaicient at preemt 
to lrdrert to the existence of the work. I may add, h m a ,  that Mr. Csoma 
and myself have severally translated a few p a p  of the Sanserit and Thibetan 
copies of the 6nt Khand or  aection, and have f o o d  8 elore and perfect coincidence 
between the two. 
III. Phal-chhia: Bmddhmafa Saaga : Aeoei.tionof Buddhas. This consista of ri. 

volumes, chiefly ownpied with prrises and Iegenda of diffenmt Buddhav. 
IV. K m - f q :  Rerna-Lufa: The jewel-peak. Thh is a collection of Bauddha 

doctrines and legends, io s u  voiumes ; maoy of the p . s ~ g e s  are in the form of a 
dialogue between Sdkya and his disciples. 
V. Do : S1m .-Aphorisms, brief rules, o r  dicta. Thirty volumes belong to 

this class, containing 76 different w o r k  on the metaphysical and m o d  doctrines 
of my. ; legendary .ceounts of that tucher, or other B a d i h u ,  and BoaWahosr; 
Rayera and hymnr a d d 4  to them, and discllrrions on the cooaequeoca of 
actionr as witmaned in reputed births, o r  the doctrine of the metempychmis. 
M. Mymag-dm: Niw&na Sbtm : The doctrine of emancipation from uiatence, 

b contained in the two voluma of this clans, along with a detailed reconut of tbe 
librration of Slkya himself, which h uid to l u r e  taken p l a a  in Kburupa, o r  
Assam. 

VlI. +: T a r h a :  Mysticism. Tbu clam is formed of 22 volumes, the subject 
of which h a eystem of mystical and magical wonhip, d o g o a s  to, o r  i d c o t i d  
with, the Taafriha ritual of Hindurtan. The principal work, in this c l w ,  is d l e d  
the K&&-cWa, the c i d e  of time, or T a t h a  Raja, the king of Tantru. I t  is 

said to have been fimt made public at a kbulolu city d l e d  Shemhdn, supposed 
to be situated near the Sihon (Sita) river. The work wan thence carried to Indh  
in th 10th century, and thence to Thibet in the 11th century. W a  thim, t h e  
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u e  w o r b  aescriptl*e of the incantations and worship of the eight Wdeeseq the 
Nq* ~ r o h b l y  of the Hindaq and charms for the cure of disspses, and for 
acquiring varionr superhuman facrrltim. The collection indlldes abo hymns and 
playerr to the chief objects of Bauddha veneration ; cud one work, the ta t  book 
of the oldest seet in Thibet, deacriby the different emanations of Adi Bhddha. 
The original author of most of the contenta of the KAH-OYUR is suppewd to  be 

Shkya. His instauctions and pnsehings were oral, bnt they werecdkcted and 
committed to writing by hia disciplen. The P r a j d  Phranilcl, is in this manner, 
aselibed to Karyapa, who waa one of Ukya's most eminent pupils, and succeeded 
him u Hierarch. Ananda, his successor, compiled the D o  e l m ,  and Nyi-us-kboo, 
a Thihetan, the Dd-wa. 

The prinaipd trsnslabm of the KAR-QYUR were, of course, in some number, but 
they are not very numuous, and the same rumen frequently recur, such an those 
of the Indian Pundik Jia-mitra, Prajnyaverma, Surendra Bodhi, Anandasri, Vidya- 
k a n  Sinh, M a n j d  Gerbha, and others ; and those of the Thibetan Lotaavas 
or interpl-etem, Bande-ye-ahas-de, %g-yesh-de, Kawa-Apal-Be-, Lnhi- 
dwangpo, Suchenrin Zang, &c. There were also some Chiieee in this number, 
and some collectionr are said to contain tnrmbtions from Chieae torks.  

B T A N - O Y U E  

The STAN-GYUR is a collection of a still more volnminous description t h  the 
preceding, m d  extends to 225 volumea. T h e  are divided into two p t  cbwen, 
the Qynt and Do, or  myrticol doctrines and miscellaneous aphorisms; the former is 
contained in 87, the latter in 136 volumes. Beaides these, one volume is filled with 
Sbltm, hymm to the Buddha m d  BodAiratww, and one volume is an Index. 

I. Gyut. This, as in the KAH-GYUR, is a collection of Tatriha works, to an ex- 
tent which it would not be easy to parallel in India; the 87 volumeo containing 
2640 dilrerent works. As the catalogue of Mr. Csoma does not specify the San- 
wri t  names, it is not possible to judge of their identity with similar works in this 
country. But those of the KAH-GYUR are not identifiable, and the same is pro- 
bably the cnse with the treatise of the STAN-GYUR Although, however, the works 
themselves may not be e x d y  the mure, there is no doubt of the identity of 
the subject, M we have works on the formation of the ;Y&h or myatical 
diagram, on the cure of diseases by charms, on the worship of evil spirits, on the 
practice of Yoga, on the attainment of superhuman faculties by the performance 
of magical rites, and the repetition of m p a W  phnrsea and words 
The great abundance of Tmtda mysticism in the Buddhism of Thibet, and also 

mdoubt  of Tartary and China, is rather inconeistent with the abstract and quietarian 
wpirit of that +ion. HOW and d e n  they became asaoeiated is a matter of inter- 
,&% enquiry, not only for Thibet but for India In both countries the system of 
the Tontrar is, no doubt, subsequent to most other forms of worship ; end in Thibet 
its introduction appears to have commenced with the Kakr Chaka,  in the 11th 
century : and it is worthy of notice, that it ia derived from India only intermedi- 
ately ; the origin of the work being referred to a mom northern +on. The histov 
of the Tmtrro r i d  in India h far h m  baing mertained ; but the greatest, and 
perhaps the wont  portion of it, is commonly considered to have originated in the 
N o r t h a t  of Hindustan, and in comparatively modern times. I t  may be wo* 
while to enquire, how f u  Thibet may have repaid India with the spells of the 
Tantrcu for the speculations of Buddhism, and whether any connexion mb- 
a h  bemeen the Sh.mPna?irm of Siberia, md the mysticism of Thibet and Hin- 
durtm. 



1831.1 Note on t h  Literatwe of mbef. !24Z 

n The Do, or clus of the STAN-GYUU, is not oaly of a muchgrmter extent, 
but it k also of a mnch more miscellaneous character than the corresponding din- 
.ionof the K*H-ovuit. A number of the volumes treat of the same a w b ,  and 
m y  are commentr upon them, or on some of the works of the KAH-own, bnt tke 
krger portion b not exclusively Bnddhist : many of the volmner belonging to the 
senad literature of the Hindus. Thna, besides accounts of the diflerent philo- 
mphicd schools, which a m  probably controvemirl,and therefore connected with tho 
religious eystem of Bauddha, there are oevemil works upon logic, rhetoric, and 
6.nscrit grammar. There h .Ira a t e n  of the 4- Kwhe, or lexicon of 

Sinh, and of a poem-the ffcgka Dvtq or Cloud M-r, of Ka1id.s. 
Tbere are works on medicine. and on the meeh.nicrl art& A Nita Suhq or 

of civil govenmmt, and a tradatbn of the verses oa the name avbject 
h b u t e d  U, CMnakya. There are .bo #vend vvoehukrien, S d t  d 
Thibaur, and sonre original grammars of the v e r ~ ~ n l a r  dirled. 
% mture of both thse works will now probably ba . e c n d d y  apprehended. 

Tbq .ae collections of the work6 of different antborn .Id translatom, and 
eonreqwdy, of worh of different perioda The greater nnmber of the mrb 
contained in both, are ruppooed to have been tradated, a8 above obae~ed,  in the 
8th and 9tb antnrien of our era ; and with r p r d  to the &A-OYUR, thia i~ no 
donbt co& ; u beside9 the uniform tendency of ita component parts, the mma 
indkkbb qpsu to have baa employed npon the translations. Prom thr ,  of 
anune, the or T m a  portim~, b to be esceptsd; the principal work of 
which, it is mhorledSal, masot introdomti into Thibet until the 11th century. 
The came -.the 8th d 9th ceatruim, are d g d  for the t r s~ la t ion  of the 
principal portiom of the STAN-OYUR, d nray be correct in aameinstmca ; but the 
more mhllaneoua mtnn of the cobstion renders it probable, that the worh 
take a much wider range of dDte than t h w  of the KAH-OYUR. The anme cirmm- 
stance may be inferred from the vaat no91be.r of writerr specified iw the authors, 
who could out have been contemporaries, or nearly so. Few of the ~ ~ ~ l a s ,  too, 
either of M & o r  Ldrosm, aLfhongh mom of tb ism, an the mme M t h m  
of the KAe-erun : on tbs oLha h d ,  there u e  aome names of p t  note in the 
atdope,  u Shac of tbs &d&i~h.o, ManjrYri, A W i  m d  Mlibeys, and tho 

NwN- 6- .od Arydsra, W ~ O M  MILKS are not to be found 
.moll@ the coxttributorr to ~ K A H - M O P .  

The rProei.tion of punaSta, and lemrned natives, in tbe preparation of meh 
ro lumhur  h d d o ~ ,  .Ird tbs ~ ~ ~ 6 a i u e n t  developcmmt of a mtiowl l i -m 
from a foreign source, in the mume of one or tm centnrieq ue arc-- 
of c ~ n a k k a h k  in literuy h w .  It is c h ,  that a porarfnl inflwem 
must have been .nd the civil and dighm antherith mnrt hare praseeot- 
ed the tuk with ringuk spirit and 4. I t  w n  aho mutrged with mt 
judgment, and one of the 6mt may be recommended to a mom enliitencd 
people and period. This war tbe pqtmtioa of a mbPluy of the Sanserit 
proper luma .nd the h s c d  and pbilmphical brrm of the original rorlrs, with 
their e q n i v h b  in Thiktrn; and it waa thn ea&d the authorities, that in 
dl future ttmnsl.tiona, t h e  eqniv.bow r h d d  be imuirrbb employed. 'n~h 
~ b n l u y  atill erktl, in rbrea fornr, varying according to their gmakr or l a a ~  
e o p i o o r m  Ooe of them, the middle cme, prepved in the time of R . l - ~ - c h ,  the 
$)& p r i m  fmm 8mng.wmn-gunbq the first p t m n  of Buddhimr, M compriad in 
the S rm-ovuq  cmd a copy of it h in the haods of Mr. Cwmr, rbo propoaes to 
d r e  a e n i o n  of it. A rpsoimen of the work u m W a  to ths mrsthg. It dl 
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no doubt furnish a moat convenient dw to the whole aptem of the Ban- 
hitb. 

Considering, therefore, the KAE-ovur and STAN-OVUR M collections embodying . 
the litersture,wred or  pmfane,of several astnries,the next question to determiw 
in wben they were f int  formed. This, however, is not precisely known, but i t  ir 
probable tbat they did not srsnme their p-t shape precisely until the b@nniq 
of the last century ;similar collections, perhap, existed, but not aac t ly  tLe ssmq 
and i t  WM not anti1 they were committed to tbe p r e ~  tbat they could be 
u wcnre from thoee variatioos to whicb, from their extent and the unconnected 
character of their contenb, they were particnlulp liable. A conviction of t h u  
may have led to  their being printed, which was done by order of Mi-vmg, Regent 
of Lwa, between the yeam 1728 and 1746. The fimt edition was printed a t  
N u - t b q  near Tesha-lung-po, and the u m e  place b atill celebrated for i b  typo- 
graphy. A d i e r  edition, but one highly p a ,  is printed a t  Derghi, 40 dap east 
of Larcu. The Nartbang wpiee are printed in very large typea on long a l i p  of 
paper, made from tbe bark of tmea, especially the bark of the Daphne irwkrrclkr 
ef Wallich. A printed copy costa about 1000 Rupees. Copies at  least of p u t s  of both 
worlrs, are also met with in MS. rometimes illuminated with paintings of Buddha 
mints and divinities, and sometimes esecnted in characters of silver or gold ; k 
have revera1 specimens of the latter. The m t  of the w o r b  preventa their b e i  
very widely circulated; and fea, except m o ~ r h  of mme note, o r  indiridnaln-of 
d, pocaeda copies. According to Mr. Klaproth, also, the Mongol version in not 
procurable, without permiasion from the D U  Lama, or  the emperor of  chi^. 
Thii is not the csse in L.d.Lh, where a wLh exhb to multiply copk an much 
M p i b l e ,  and facilitate their p m h a e .  

III .Ab Political E e o m y .  
An it is my misfortune to differ from the writer, who IIM lately favoared as aith 

rome obeervationn on vdne ; (GLBININOS, NO. U), et eeq.) I beg to state a few of 
the objections I have to ofFer to them, M shortly M the lutnre of the subject will 
d o r .  To  begin with hia emqniry into the n;.ture of value, (No. 20.) After iwo 
prefatory awertious, one of which is, that " man cannot exist without fwd, water, 
and air;" he goes w to tell as that, 'I Before man volmtarily exerts hkneelf in 
any acqhkion,  the gratification, the d o n  is calculated rubeeqnently to realize, 
mmt, in his opinion, be more than sufficient to counterbalance the sacrifice'bub- 
d u e d  to in obtaining it. He mast compare and bplaoce in his mind, before h e  
proceeda to action, the one againat the other; and that wbicb preponderates, he 
muet d o n  the moat W i a b l e  of the two." Or, in other words, as I understand 
him, he mwt  compare the nsefulness of the object with the labour or  eost of ob- 
taining it. Now m w t  people would be inclined to d the comparison t h w  made a 
'' vduation," and the result of that valuation, o r  the measure of the usefulness 
of the object, in terms of the meam, or cost of obtainiq~ it, the value. Thue,'for 
instance, a man in a state of nature climb a cocoa-nut tree, and obtains a cocoa- 
nut. Here the climbing, or cost of obtaining, would be the value of the nut. But  
our writer would think otherwise, for he adds, " tbe reault of the comparison, 
must, in the great majority of w, be in favour of the poaneseion (of the object). 

I Hence the existence of an idea of value attaching to such possessions, aupmmor 1. 

-thing wffh  which man IIJ a moral agmt ia ~ r c m t . ' '  I a n n o t  divine the 
meaning of this last phrase, unlw i t  be equivalent to the plain English of " aupe- 



*totbe E Q C o f ~ t a a m , . ' n d i f m t c h a h & b e t b s ~ i ~ , a t i l l l e m  
can I conceive why it ahodd be m rtrrsgdy o b d  in the e x p m .  But, to 
rscprn to tba point ; after& ahow rCltmarr, be pa oe, '' Vdne then n not, strict- 
ly speaking, a quality exktiog in u y  admtance, bnt at is an & e t h  q f t k e  nid 
of am." S h o d  tkh be tme, he h a  cectainiy foand out nomething new, for it u 
w h t  I ventnre to my, nevar eetsrd  inte the h d  of l ay  one before, and I con- 
gmtdate him on him -; bd I hna ts allblnit to him whether, in rnch $ 

tbe dkuuion on it b not rather ndthim tlre prmince of writers on the hu- 
man mind, and altogether foreign to Polirid Economy. For my own pu+, I con- 
ku I s h l d  M roon hare t h w t  of half-a-crom, or a yud musnre, b e i i  an 
n#koth af the mind. Howaver, in h i  next p u y . p b ,  b inform us, thrt 
" altbongh net.phfrially heawl, there be no 8uch quality in bodia .r d n e  ; still 
u there mllrtemruireapenmptionof val~~,inwlwctionwithart.ia 

which man's u h t e n a  h depeDdwt ; it may not, in ordinvy diaooune, lead te 
enw to treat of the inevitable concomitant, as if it d l y  erirted in tlut, with 
Which it h ever foand conjoiod" I t  u to be pranmed, that h i  here h, 
Pat " the preeeptton of d u e "  k what a i r t o  in tbe mind, whiah, we need hardly 
oboeme, h a ray different tlring fran the d n e  W d t i n g  &re. He next 
popoar, to h.ut of this inevit.ble coacomirut, " u if inheriqq in the dm d 
b d k  already pointed out ;" and baring thm .&ed a meaning of hie ow* to 
& e m  d u e ,  be draws his c o d m i o m  fmm it, which "are directly o p w  to all 
nLting theories on the s u m "  that " in place of labow king the c u m  of tb) 

of the value, it h the pmiotu airtaros of d w  which i the origi- 
nal awe of tbe exhibition of lahour." A, thi cordluion snLirdy &ponds oq 
the pacalk  & he hu given to the word value, w murt now turn to h k  
defence of hi meaning in a further number, (GLBANIN~~, NO. 16.) 
. He neenu not to be aware that it is usual among men, when reuoni~g OD any 
mbjeot, to a p e  to make ors of ar t r in  terms, which are oikn reourring, in but 
.om sole, purpoeely to obviate .$he inconrmleoa of bvkg ditrvut condwbm 
drawn from the ume  p r e m h ,  which might be the cnae, if any term in t h m  pre- 
laisa were ueed intwo di&rmt m; t h a t t t m e ~ u e o i t e n ~ e d , . r r d  
-here they are not, it h the cuatom to rejeet .U weonday and met.pboricJ lpapr 

ings, and to nuke aa of the wards in their original and proper rcorsr. NOW, u 
what b lmeful and &airable, h oftam alu, valuable, it happsnu that one of the 
mwdary  maninga of tbc word ' rrrlnable,' b ' deairubk,' a ' useful,' and thiqp 
&hat ue deairrble u e  sa id ' t obeofdue '  or'tohavvvalue.' Having &the 
word in this mame, he turna to Crdb'r  %-mu, a work of no authority what- 
ever, justi6ea himself by a poetical qwhtbn, wbas ' life' m mid to hare ' - 
value,' maning, that it h not d h b k .  But b t bound in d h u n b m  of thi kind 
$0 nmke rw of tcnm in tbeir k t  and propar Pnbrr the contrary k 
cxpmwly agreed upon ; for there would be no end to the wnhuion produced, if 
~ r r r y  man -ere entitled to ch- hi own meaning for rbe ume word, and thm 
.to draw conclusions fmm it. The qtlertion, t hedon ,  for M b, what h the proper 
meaning of the w r d ' d n e ? '  I t a p p c ~  to be a t n n r l d o n o f  theLatinword 
+, .Ild to be symaymocu with ' price,' 'worth.' So far Johnron'r D w  . . 
b118 M, but we haw another metbod of the true meaning of r word, 
rod that b, by wmpuiq  it with im dsrintiva. Thar from ' value,' we have 
J dunble,' and ' to value.' Taking the tint of thew, we may mat of any thing 
walnahk that it ' hu a due,' or can be d u d .  Now M the niter telb ~ 8 ,  rh3 
e, water, and ~~ uv valP.Me, kt him wt three cup, o m  Md with each, 
befom.bim; Ist 4ipl d.e, or liplnirstbe~ookabof ~ h c ~ p j  btmw 



their rdoer. It h that the double d n  sdjeetioa, ia d 
m, derived from the mot, ' due , '  should not have explained to the writer 
iCs trpt meaning. Thcu, baidGs ' vduelcu,' anid of a thing on which no d u e  a n  
be act, became it h not desirable ; then i ' invaluable' s p k m  of a thing on which 
no value can ba wt, became it h so crccedingly dedirable. Vdue i the rault  of mm- 
pariaon, and the moment r e  loss the meuu of making this compuison, or vdlu- 
tion, we also lo# the i d a  of d11c Were tbe term ' d ~ b l e '  rynonymoar with. 
'what ia redly good, or believed to be m,' M the writer, and Mr. Crabb would 
have no believe, then ' indaable' would be rimiLr in meaning to ' underirable,' to 
which it ia, in fact, directly opposed. When, in addition to thh, we find it expressly 
laid down that 'due,' synonymour with ' utility,' is not wed in Political Economy; - 
what shall we think of the writer complaining of what he calls the ' monopoly of 
the term ?'. Well, indeed, may he deplore it, for wben the Imt emme i cut off f o r  
nsing wordm in doubla senem, then " hh eccupation'r gone." He afterwards t.& ur 
thnt he mtends to mn6ne hia me of the term ' value' to that 'value which is appre- 
d.ble,' and a p l h  to w that ' vdluble bodies,' are thore which an suaceptibae of 
'specific dnation,' or of being admated at certain quantities of that which is in 
immediate m d o n  with the d o a m e a a  and perceptions of the m o d  wta, 
who us the sole percipimta and appreciators of value. Wu thin debition given 
with a view of making the subject clearer to w ?  

In bin second paper, we find hir peculiar v i m  more M y  developed. To rt.ts 
them briefly, but I trimt fairly, they are M follorsl :- 
la Man is under a continual keaai ty  for food, which ia the ' Wi of 

primary wealth,' the only amenti.l to h i  existence, besides water and air. 
2d Thue is a tendency .bo in human population to ontlpn the meuu of 

mbahtence, or the quantity of food that un be procured. 
3d. Therefore, there mnnt Jways exist a large portion of the popalition of a 

county, who will be willing to give tbeir utmost laboar in return for a -- 
subsistence, that is, for a bue safsciency of food to support life. From hmce it 
follom : 

4th. That the utmart exertion of which individuals are up.ble, b&g tb 
ume, or.  nearly so, a d  the quantity of food safscient for tbe soppod of each, 
k i n g  the same, or nearly so : we have the mema of knowing what quantity d 
Irbonr, or its prodnets, a eertdn quantity of food will command ; we ham 
mmething'6xedand determinate,' a' poaitive or p ~ a r  v r ~ m , '  which heelacwhaa 
call8 an ' invariable due. '  (Should this ba m e ,  he hrs direorend an invariable 
ntandard. of value, the r an t  of which has been m much regretted ; a discovery 
rearcely l ea  notable than h h  pneeding ow.) 

5th. No price, and d u e  of food, u n  be continually created & 
obtained, which it hsll now become usual to conrider M the ultimate destroyer 
profits, and the sole cmtor  of mt for Iandlordm. 

6th. An the I.bomx will never receive more t b  a mars rdcieney of food, 
and the m u l t  of hi labour on the soil will ba a produce considerably more, the 
ovwplns will fall to the shan of the owner of the had-thw man's mcusq 
wants being 10, and the produce of his labour 15 or PO, and the v u t  majority d 
mankind being ready to give, for the pomeuion of 10, their utmost exertion ; and 
for thii,though producing 15 or 20, they will only be recompenscd by the nedpt of 
10, ' t hae  who cannot live by mannfactnns, will readily o&r to taka upon them- 
d v w  the labour of fully working the mil bpon any t e r m  the original .gricultarbtr 
may be willing to accept, and hence a landed gentry b created.' He lULl a f t e m  
~Wh.tkeomaoftbsmodsrnthanjeoof~t.?" Apdhonuyddow.  



N w  =-on% I t h i ~ , M * t l u t t h m v c l r i o a r  ( 4 , 5 d 6 , )  maybe 
hi* Qducsd ar c o r o ~ ,  from the coneldon i m d i y  p&ng them (3). 
i t  h with that we have to dal. If that a n  be p r d  to bebPe,Ih .vem 
objection to o&r to the mnrequenb. 

Th.r I W m t  be .ewtd of -tbg him, I will state it in hu  o m  
mrdr: "The labourer's n u m b  @ng upon that amount of sahaiitsllee, 
which tbae W, (the @tarirtr and clrpi*,) un be tempted to batow, 
in achauge for the d t l  of the utmort u e r t i m  of them poor people ; the ati- 
mation in whkh that ia held, whkh r d e a  for the sapport of a humm being, 
mlut be tben u great as it w u  in the daya of printhe rndeneas and poverty, and 
must quaUy command the utmmt exertion, which a human baing is capable of 
batowiq." There ue few p u b  of the world I know of, where man yet d t a ,  
u he did in the d a y  of " prirtine nulemam .nd pmarty." The only p u t  I cam 
oJ1 to mind, ia the southern end of the Mday Paninrula, aud some of the neigh- 
boaring i b & ,  w b m  a race of aborigines ue asid to exit, who ham mado m 
proger w h . t m r  in imprmsment. T h q  am arucquaintal with tbe uae of cloth- 
w. T h q  hn no sort of habitation to shelter them from the weather. T h q  ham 
no f i d  of implement#, either for tbe k, dtirrtion, or domestic p a r p m .  Thep 
& w t  nn uae firing for eookiug their food, but r u h h t  upon rueh raw fruie u 
the f o r m  .Bod  them, with the wldition of w h f e m  elm edible their tuuidui 
M a n  niw. Thae d e d  kmocentr, no doubt, atam that quantity of food which 
a h  for the support of a human being, an an e q M e n t  for the utmont exertion 
of which they us capable ; but in m other prt of the world that I member. 
&a the mumtion bold @ I t  im utterly f.lre of men in England, .ad through- 
a t  the m t  of Europe ; it ic equally M, in moot p u t ~  of him,  perhap the whole 
of A m d a ,  and that put of Africa which N krt known to M ; therefore, speak- 
ing of the wdd in @, we may -, that i t  h f.lw altogether. One would 
*ink the writer lud ~ e r  sfam .n Enghh and appurtenaucu. Did ba 
- & s a d  eaten tberein, d ~ k h o w m l r e h o f t h t w ~ n n p e ~ m ~ ?  I 

grater io value than rhe mem measan of raw corn necevvJr to support 
life.. Let him nut look at rhe mode of life of ths Hindoo labourer. Bar not ha 
Jlo di c l u p d m u  ? If the writer k still inclined to maintain hir anor- 
&u, let him 611 a measure, my of barley, mdlcient for a mur'm daily food, and 
kt him .rt a Hiudoo to give him hir utmart exertion for a day in ach.lyle for it. 
k t  him au Englii labourer a similar qaestion. h t  him a h  consider for 
what quantity of corn a W o o  codd be induced to give h i  u tmat  exertion for 
&day ; and a h ,  for how much of the m e ,  an Eng1lthm.n codd be induced to 
work for a day; urd then let him .rt W f ,  whether he ru not dreaming when 
Ls d e d  food 'invdabls' in i b  vdne w h  compared with labow. Having 
thus l o r n ,  u I conceive, tht h i  mnduaion i fabe, we have n u t  to ob#rre by 
what wuu he has managed to arrive at  i t  The effect not ahting, the ddgcd 
atme b been i~ud lds l l t  tu produce it : he bring fad the tm&ncy in haman 
ppal. t ion to outran the mauu of mbhtena,  but &lly k w p  out of sight, the 
amw tb! counkract it6 fnB-. Thw he rt.tsr the term requirite. for doub- 
ling population at 35 yeam, and infar, that w b e r  that rate of bmeue Qa 
mt take place, great put ofthe popal.rion are in the destitute. rt.ts before alluded 
to, ready to u c h q p  thdr utmost d o n s  for the nus quantity of food s d -  
c h i t  to sapport life; forgetting tbrt of the three k l u ,  m o d  ratmint, vice, 
and mimy, the two h t  will coma lugcly into action before the third u felt. He 
eta kfore ur the cam of a counhy acquiring itr o m  knowledge of ~ i c u l t u r e .  
thatr iw (be apprehcndm), become progmmivd~ more capable of yielding food to, 



Oncreming nambm. 111creming numbeta bring dtb 6am incraeing -, 
. ad  snceeeding genernhm mrrt be beaehcCiag, not only by t& permaaent e&etl 
of all their pllsdswrrof'r hbour, bar by the eoatiwdly ineredog knowledge of 
facts, handed down from their progenitors. And win, "We am not from tha 
e x p e r h a  of th W& .t luge, j-tied in conbmpla8ing such rapid p l~grsas  in  
@culture (a to a- a g l a ) ,  except in the uw of now, fertile, and onbroken 
countries f.lliag into the hands of a people well vensd in the arts of sgr icd tprs  
These even@ mast ever be looked upon w erceptioua to the ordinary amm of 
Brodnetion, whicb thm century, d the nest, may have to witnemi, bat  of whick 
n r e a e d i g  generations will know nothing." But moat of the countries, the his- 
of which we know, have no8 acquired their own k a w k d g e  of sgriculbm!. Tba 
knowfadge of the means of prodwing corn and wine war derived from cucicot 
Egypt, which country sent out colomsb, with the knowledge of their progenibrq M 

far M India on the East, and the Tbracian C h e r ~ ~ n e s e  on the North. Tk Oredu 
q a i n  sent colonies DO the neighboaring islands the North of the Black Ses, Sicily, 
and Italy. The Roman# brought the art  with tbcm into Spain, Gaul, Germany, 
and Britain. So far, then, from t h e  n n t s  being exceptions, &odd We not rather 
my, that during the whok anme of ancient hisbry, from the hbolora timed d 
Osiris to the Roman emprom, " new, fertile, and nnbrokm countrice were coatinu- 
Jly failing iuto the hand8 of a w l e  well veraed in Ibe rn of .griadtnre," from 
the Atlantic to the Indns, from the Meditmaaean to  the Baltic. During the dark 
.gm the progression wre probnMy raspended ; bat since &en, the dkovwy of 8 

fourth continent, and an istand (Aorrrdutia), near1 y qll.l to a fifth, hu given ample 
scope to colonization. Tbe miter seems to have no more idss of new eorutriem 
mpplying the old with corn, in erehaage for mannfactnrea, than he ham of th. 
pdbilility of migrakbn. He says, " For instan-, in place of some labom Wns 
neeeaslry, .s at present, for o h i n k g  from tba earth'r muface t h e  i t e m  eon- 
stitntidg primay wealth, on r h i f h  our s n b i ~  depmb, t h q  had bscn p~ 
curable mere1 y for applmpdation ; still ar populatien mast come np to th 
of mbsistence, t h m  who fimt possessed themselm of the land, and of the means 
of making this mere appropriation, would presently enjoy the power of withhold- 
ing that food which was in exceed to their own cubsnmption, and this they would 
inquestionably do, unlea6 those who m b q u e n t l y  came into being, made it worth 
their while to bestow this excess upon them :" I MY, that plxtting the eaa gene- 
rally, they would enjoy no such power. The overplus of population would natu- 
rally pass beyond the frontier continually further, and further or ,  where they 
might live on more easp terms. Part might, perhap, remain behind, employed i e  
manufactured ; and the landlordn, living n u r  a market, would enjoy a price for 
their produce equal to the coat of carriage fkom distant conotriea. His caa cam& 
bppen  until the whole wurld is peopled to tbe fall. If re hin to McCnllach'a 
n o m  to the Wealth of Nations (rol. 4, London 1828), re h d  (note 2, debaih; 
mnrcea, &c. of valne), that "the expenditure of labour is not the only lorrrcre d 
exchangeable value. Provided a commodity or  product in demand em be appro- 
priated or  enjoyed by one or  a nnmber of persons to the actasion of otherq it may 
have exchangeable d u e , "  and the instance is given o f a  waterfall on a mao's atsae. 
Are we not then mrprieed to find the writer taking this wry caw of appropriation, 
and holding it up as a discovery of hia own, a phenomenon to be explained from 
his own reasoning, in opposition to Mr. McCullach and his school. He ham 
changed the example for one of his own, and then drawn a wrong wWln6ion Prom 
it. Colonies are in M, far equivalent to an actual extension of the nrrfra of the 
mother-country, u they ue  contidudly ocnding ~ I C  plbdna  of c d M  



to ma&& H t h p m n t  cire.msturca oftha rod& huarsmigbt 
hppen, in an idand or other distriat qamted from the r& of the aorld, shem 
no cekmh could go mt, nor any produce could come in. And, thirdly, it might 
happen in a wwt ry  where a body of hndholdsls having usurped the l w a r i r s  
power of the &a&, made ose of that power to prohibit their fellor-citizen8 from 
migrating, or fmm exchanging their ~ u f . e t a r e d  goods for food produced in new- 
ly peopled anrmhies. But such a set of men would d e w m  to be mprded ar no 
be#sr tb.n a public nnieance, like a manu of locosta, or a blight on the hameat. 
Yet it is M y  protmble, that even in this cam men wenld be again d u d  0 

the pristine state of p e d y .  Having, in spite of the law of population before 
alluded to, oece m k d  the-Ircs into ciritiw+tion, and enjoyed. portion of what 
the writer tern ' aecoodary wealth,' thh haa part1 y become emential to them. 
For inetame, if the landlo& of Europe me to allow no mare to the labouring 
class than a b a ~  sufscimcy of corn to =tidy hunger, what wonld be the muse- 
quena? Posseasiag neither clothing nor lodging, wonld not great part or the whole 
of these wretched bemgs perish ? Undoubtedly they would. And thin leads ns back to 
his first asnertion ; (No. 1,) that food is the only esantial to man's existence baidea 
water, and air, and here we reach the mot from which all his fillaeiea spring. 
Food is MI (he only essential to man's existence. Clothing and homing are nlm 
m t i a l ,  at l e ~ t  without the tropiea. Thus, iwtesd of the rest of the commu- 
aity being placed in a state of complete dependana on the original ryicdtlrrist or 
hndlord, sa that hs can nt pleasure withhold h m  them his mrplos food, and 
mmpel them to hbonr for him on his own term8 ; the dependance in r e e i p d .  
'Pbe p w e r  d wrn needs the lahours of the clothier and the msson, as much m 
laep need his. 

The snbstana, of the writer% argument is not new. It b the daily cry of admcates 
of Corn Lam, and advocates of sinecures, that no increasing prim and value of 
food can be obtained, nor the contrary; far the market is so orerstocLed with 
hbom, that the law of competition &uld pment the labourer by any menus 
getting more than he d a s  ; l ea  than that, he cannot exist upon. But they srs, 
in general, too wary diaputanta to state rn boldly M the writer does, the only cir- 
camstanma in which their assertion would hold good, namely, d e n  the population 
is in a atata of utter destitution, ready to erchange their utmost exertions for a b 
d e i t n e y  of food to support life. Ow writer too, though he has atate13 thin caw 
rn a matter of fact, wodd scem to think it a little preposterow, for we &Id him in 
hh next paper endeavouring to extricate hiamelf from it, f o m i n g ,  that in w doing 
ha is dcs(rging the very foundation on which h h  conclw~ian rented ; we bars 
it snppoaed, that " some wrought rarrs ue .s nece8&y to the esistmee of man 
as food;' and he allom, a it is very trne thnt in practice there is nothing whicb 
pommm an intrinsic, or inrariahle REAL VALUE." Hen, too, we hare him b h m i  
Mr. Riardo for maintaining, that '' althongh a million of men msy, after the 
htmdsction of improveme& in productiw, make double or treble the a m m t  
of richer; they "ill not therebi have made any inerase in value," beeaum 
*ith the nrl immraee of wealth, appreciaton of d u e  ( i. e. population), mu& 
inenase. 

But same time muat e h p e  before the population CUR inensre, and during tbat 
tlme, at laat, Mr. Ricardo'# ursertion will hold trm. The phme d i m p l i  thim, 
for it is not " they will w t  also make," m if referring to the future erect of tbsi. 
prodgction, hut "they will not thmhy have rmrde," meaning, that bT. the merw 
kt of proddog, they will not .Iso have created b h g ~  to UWIUII~ For tLe ftd 
'aaot &ram,' r e d  p b . M g  in-;' for, ns hir o m  d htb 



On Political Ahnomy. 

next p y ~  ''We rnmt nhp a l m l t c  on a mixed mall from the atdkthg 
influence of the prolific power and ltunriom luhita" 

In thin paper he given 1111 the following piam of information : '' if what WM arm- 
tid to aman's rupportbetween the harvest, were 24 mwmrenof grain, m d  if twenty, 
on m y  given tract of country, wen the n u m b  of hbolvan by whom exertions the 
greatest net produce, or 400 meuara, could be o b w e d ,  tbe labour of 10, or any 
number leas than 20 awing a net reprodnction to be smlred, brr in amount than 
400 meunrea ; while the employment of 21, m any number more rh.n 20 labowem 
tending to the evolution of a net produce, greater p a h a y  thm 400 m a n m i ,  
yet not equal to 420 masurer, or what might be .holutely eaaential to the mppon 
of the additional kbonrer; in thir c.re, neither more nor feaer than 20 L b o e  , 
a u l d  be fornd exiating on that t-" He hu forpptten the Capitalint, who mart 
bave advanced at  least a yur's mpport to the laborurn, and will probably reqnira 
mme intemL for that advance beyond the 400 mararer. In the note he ad&, "The 
matter to be determined in practice, is the point at  which the gmateet net ~rggrr- 

gate rehrrn is obtainable; m d  the quertion of the proportiom which may happen 
at this time to hold between outlay and retnrn, b one of mere curiocity." So that, 

t h e d  mteof interest inacorntry be5  percent andaman f ind r th tby  
hying out a? 100 he can gain a p d t  of 10, bat that by hying out a? 400 he can 
only gain, on the whole, 16 ; the proportion ubt ing between outlay and retnrn wiU 
be matter of mere curiosity to him. He will lay out the larger sum I We n u t  cow 
to  hi^ mnuh on Mr. Ricardo's syrtsm of Wealth and Value, and we 6nd the fol- 
lowing passage : "But it may be mawered,, thnt Mr. Ricudo d m  looh to the 
quantity of labour of which produd ue the mal t ,  with a view to detemiahg ori-. 
ginally their d value. This, h o r m r ,  I maintain, he ongbt not, in umahtenq, to 
do; for he denies the &team of red, or of m y  kind of d u e ,  except what b 
relatire." On thin point he is continudy mhrep~~13t ing the Political b n o m m b . ,  
Be c b g w  them with denying the exhence of ral vdw,  aad looking only to the 
n l . t i o ~  of products with prodncta They do neither of theae. Theg allow the 

of rul d u e ,  and compare each warate  product with Irbonr. 
In Mr. McCulloch's noten before quoted, we 6nd '' the real value of a commo- 

dity is m w d ,  or determined by the mount  of the wriha it hu coat, or the, 
)&oar required to produce it." He it is who hu made the blandv, by hin igno- 
rance of the meaning of the word ' real,' which he h.r m p p d  to be synony-. 
mom with ' positive,' and therefore that, by denying the existence of m y  but. 
relative, t h q  were also denying the d t e n c e  of red  value. The g r u t  dimes 
between him and the Political Economists, is thb, They take lahour M their ulti-. 
mote rtandud of value, not blind to ita defectq bat aware that any farther investi- 
gation could l e d  to no areful reaulf He endeavowa to gn a step futher, and prove, 
that the ' inrarhbk standard' exi~ta in food. Having written 9 obumn p a p  on,  
thb, he at h t  o m ,  thnt " in practice then is only a very rongh approximation 
to it ;" which neema to be about the BUM sr no a p p r o x i d o n  at  all, for M re 
before qwted, '' in plrctiee t h e  M nothing which poawmes m invariable due." 
By a quibble, in the meaning of the word ' d u e , '  he contrived to give m three 
forma papers containing 20 pqes, and he nor employa 9 pyla more on hir own 
mirt.le of the word ' real.' Thua we 6nd him bhming Mr. Ricardo for confonnd- 
ing ral price with relative price, .s he chooaea to call it. The truth is, Mr. Ricardo. 
.wr ral price (cast of production), md uchlngeable price M convertible terms, 
which ha had fully a right to do, beuuae, g e n d y  speaking, the one will be iden- 
tical, or uearly ro, with the other. He may nee thin explained both in McCnl- 
bch's mte  on Value, above-mentioped, and Mr. Mill's Elemnta, ehp. 3, &on 2, 



u, h l y ;  that I annot m p  any, bnt o& who had never r e d  it, or had 
utterly forgotten it, or hd determined to quibble on it, could doubt ita truth. 

We next wme to his remuk~ upon w d t h  and periodical in- He begins by 
quoting 12 t e m u  from the book of Gend, to prove, '' The dependance of man 
on food! The nature and propertier of that which co~t i tu tes  hi food! The 
o r i g i ~ ~ I  gift of a pusat IW, whence future supplies were to spring ; that 
r u t o  eathisbradintheaweatofhisbrow,"&. IfIwmincIinedtobegailty 
of the hd trste of quoting that ucnd book upon every oa=ion, I could 

prove that clothing WM aa asentkl to man, in a fallen 8-, food ; might 
Law beliered all thin without the mthority of Holy Writ, but what then ? Next 
ha d L  Ked '' the procratiw, reproductive, and incrementd principle," and telb 
M that wulth i not produced by labow done, but by " well-directed hdustrp 
co-0-g with the vital principle inherent in the stock of Ked ;" 88 if 
one were to my, "A rteam k t  is not impelled by ita steam engine done, but 
by ita ateam engine eo-operrting with h o i i  wster." There are t ru th  certainly, 
hut it may be worth the writer's while to condder, whether they are not among 
that Ckg of truth, which people a r d y  denominrite ' trukms,' and fit meditation' 
for that kind of ' incremental' man, called a child. However, he te.lla M they am 
" important considerations," and that from not having attended to h m ,  the 
Pol i t id  Economists have fallen into error : now thin is exactly what we want him 
to rhew ur. Again, in the n u t  page we have, " The f.Uncy in, of snppdng men to 
have only occrrsion to labonr, whepever they may happen to be in want of d t h . "  
Althongh we might hare suppored that the good men, who undextook to instruct the 
world, were perfectly a m  that a man could not make Lkr corn grow by  tand ding 
on bL head, or m y  such antic, it does not follow that they thought it measmy 
b inform their disciples of the same. However, let them speak for themselves. 
" Labour may be defined to be any sort of d o n ,  or operation, whetha performed 
by men, the lower animals, mschinery, or rcrtwral ~ W J ,  that tends to bring about 
any dedhbk r e d b  :" and, " But when it is &I that the d u e  of the commodity, 
or  product, is determined by the quantity of labour expended in ita prodnetion, 
r d f f ~  & ody made to that rprcie of Uow which u pouurrd of value, 1h.t u, 
Lo t k  hbour ~f man, or of capital rspended upon the toady, or pr&t. In 
m~ far 88 non-monopolized natural qenb concnr in production, they do w h t  h . 
done grrtir Their labom a n  often of vastly more consequence than k of 
man, or the capital produced by man ; but 88 they are performed spont.neody, 
they an neither valnable themselves, nor can communicate that q d t y  to m y  
thing else." (McCulloch'6 Def. of Labour.) Next we have a long distinction 
between -pita and labour, with an allowance that capital i. only a better dhpo- 

rition of labour, yet it is not " accumulated labour." Thar a man m&es a 
aprrde, and worb with i t :  now he will, by this, get a much greater return t h  he 
would by labouring, from day to day, with his fingem .lone ; therefore the two 
must be different. 

Enougb hu been said to rbew that the writer's viem on Political Eeonomy are 
at variance with those generally received at pneent: but then is one other point 
on which he differs from most men. I t  h been usual with t h w  who have en- 
riched the world with great dkmveria, to broach their peculiar views, at  6rrt with 
-&nee, knowing that t h i r  single opinion WM oppoaed to that of nnmben, who 
bad e q d ,  and puhap,  better meam of investigating and j udging than they hi. 
Would not the writer have done well to have agreed with them in thin partic*? 
Might he not have rtated his own views fairly, but modedtly ; compared them with 
those of hb opponents j d leCt the world to judge to whom "the o u t n g e o ~ ~  
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fdldes," " the lame and impotsnt conclruiona," " the rotten foa!&Ckm'' be- 
longed ? We find him, a t  hir w t t i q  out, a c ~ ~ b g  the Political bmomhb of 
advocating the infillibflih of Mr. Riardo, b & ~ ~ t b g  by t& th8t they ~l.imed 
for their leader what none in modem timer, but the p p i r t s  etu did for thei- 
namely, that his bare assertion wan entitled to implicit confidence. He baa 
confonnded "the infallibility of Mr. Ricardo" with '' the infallibility of Mr. 
Ricardo's msonings on a particular rnbject :" t h e n  being M much diffamcc 
between the two, M between ' I  the infallibility of Newton" and " the infdlibility of 
mme of Newton's reasonings." 

If there be any thing of cowectneaa in the foregoing remarks, one third, .ad 
last truth, forces itself upon or, 6s. that our author has thrown no mew light 
on the subject of Political Economy. He tells ua, '' that if he be found nnconscioudy 
tripping, he will be happy b be informed of it." I have taken him at  hi8 word, 
and trust to his good rense to receive candidly my honsst criticiisrn. 

1V.-On tlu Dmtitian of Scinmptwua---a g ~ n w  of Rodentia. 

'<In this remarkable character, the Flying Squimlr  of Siberia and North 
America agree with those of the Asiatic islanda; but the latter, o r  at  least tha 
best known species among them, differ, according to M. P. Cuvier, in some mi- 
nute particulars of their dentition. The differences which he has ohserved and 
figured, however, appear to be little more than might be produced by detrition of 
the crowns of the teeth ; a d  we cannot, therefore, regard the genun fonnded by 
him upon thk single consideration, ur by any means completely established." 

Oarrlcm and Menagerie Zwl. Soe. v. j.p. 186. 
.- 

The cranium of a species of Sciuropterpu' or  Ptermyr, whichever desii- 
nation may finally be determined upon, being in my possession, I woa induced, by a 
p e ~ d  of this prrasllge, to compare its dental system with that of Sciunu : md the 
following o b o e ~ n r i o ~  are. the resuit of my examination. My specimen, I should 
premise, was, I believe, from Sumbhulpore ;but  probably the same genns, if not the 
very species, may be common to the Archipelago, and to Continental India. 

Fortunately, a specific description ia not required for our preaent purpose; for 
if it were, I have not immediately by me the means of furnishing it : certain cir- 
cumstances having prevented me from taking the proper notices at the death of 
the animal, which I had neglected to take during its life. I purchased i t  from a 
common shikuri, who stated, that he procured i t  in the hills, which, judging 
from his description, are situated on the bounds of Sumbhulpore : and although 
In a rickly state, owing to an injury received when caught, it remained in my 
poaaession for aeveral months, till a t  length i t  died of d i a r r h m  In size it some- 
what exceeded the Scirnu rrasilclw, or  Malabar s q u i d  ; the colour was that of 
tbc ChmchilIa larigrra, which animal i t  .Ira nearly approached in the silky tex- 
ture of its beautiful fur : the tail WM long, and the flying membrane ample. Ip 

M. Q. Cuvier applia this term to the flying aqnirrela of Sibern and North 
Ameria, but to them hi. brother, Buon Cuvier, had prerioluly given cbs name d 
Pferorryr; and M w good could a r k  from the change, both being equally eapreriw, 
or inexpremive, I have followed up the idea of Mr. V i p ~  in the above work, a d  
applied the new term to the oriental genw. 



disposition it WALI very gentle, and a younger specimen, formerly in my v- 
don, bemme, in a little time, so tame, u to run k l y  about the h o w ,  without 
evincing any deaire to eac~pe. Faithful to the call, jumping on the lap, and 
licking, or phyfnlly biting the hands of thoae with whom it wm well acquainted. 
Thir dectionate l i l e  creahue never seemed qnite happy, but when b e i  fondled 
and cares&. Unlike to some species of its kindred genera, it never injured the 
furniture, nor did any mischief whatever ; whilst ita extreme beauty and grace of 
form, vying with iU loveliness of disposition, well adapted it for the reception of 
tb.t dection we ue all so ready to bedtow upon the tribe, to which this interest- 
kg little animal belonged. 

Jrelm~.-The inchon of both jam are of a d u k  brown colonr, unfumwed, and 
rather weak for an animal of so large a size : the lower pair have two flat surfaces 
.J (be apex, the externd one being formed by attrition against the inner part of 
those of tbe upper. The latter ue very rhort, and abruptly acumiarrted from 
the inai&?, to form a cutting edge : the snrface so produced being mmeahat 
concave. 

M&u.-The molaren are ahteen in number, four in e ~ ~ h  side of each jaw, 
and in the upper the m d  rndimentq, or ~easllory tooth, is p M  in contact 
with the 6rat molar. 

Lower jaw.-The molan ue tormed by two very ngu)u, cmp& fold8 of 
the en~mel, projscting a little on the outer side, and two rather larger fol& in- 
ternally, with irregular wnmlutionr to form tbe superior surface. On the top of 
the first molar the anterior exterior fold rhea into a prominence, and the other 

' 

three have a similar projection formed by the anterior interior fold. In size the 
h t  molar in the smallest ; the seeond somewhat larger, AIIII the third and fomth 
u e  larger dl, and e q d  to one another. In form ; the fimt is rounded befom 
and behind, the second AIMI third ue n w l y  sqnare, being only a very little convex 
behind; and the fourth is qnue on the anterior and exterior, a d  rounded on 
the opposite sidea. Of f q ,  the first molar hrrr two, the anterior one being 
rather longer md more dender than the posterior ; the seeond and third ham 
four faoga each, the two exterior being lager  than the two interior ; but the 
fonrth molar h two rather small f v  in front, a large and long one behind, and 
ur intvmediate minute one on the inner side. 

Upper jw.-me acceamry tooth consists of a single prism, fixed in its m k e t  
KI clorely to the first molar, as to w m  p& of it: whether, M in the tribe gene- 
d y ,  thim tooth f.lb out when the animal attains to the adult state, I know not ; 
but my specimen WIU full grown. The first, second, and third molan a n  of 
m l y  the MIM con&uction, the crown b e i i  formed by three folds of enamel 
m- acmes, from the outer to the inner side of the tooth, where they are 
pinched up, M it wen, into a cryst.lliform pyramidal tubercle; of these folds the 
firrt .nd second ue compressed, but the third in open. The fourth grinder is 
formal in a similar mmncr, on ita uppe~ mrfice, to the other three ; hut it is 
m d k r  than t h y  ue, and rounded posteriorly and internally, instead of being 
q n u e  on three rides, and rounded only internally. The fangs of the whole four 
&t of two outer a d  one inner ; rba former being straight, slightly divergent, 
.nd s d  ; hut the htter u curved greatly, and divergent, and very large, that 
of the second tooth having one or more small spines on ita inner side, which 
m i r e d  into a corresponding pit in the al~eolar procesa. 

In the work which I have above quoted, it is stuted, that " in 111 the other 
qdllrreb, the lower incison are long, directed forwards, and much mom nvrow 
.od mmp& than the upper, which are strongly curved. The m o b  are four 



an  each side of either jaw, and w u l y  e q d  in size, d t h  their crowns a- 
by ekvated lengthened tubercles, variondy disposed in thoae of the upper jaw, 

. and in the lower, forming on each tooth, a kind of circular rim ~wromdiag a ten- 

tral deprarsion." 
The only spee ime~  of the tribe in my pasesrion, ue of the S. rrciru .Dd 

S. pdmurmn, and the teeth of both species m e r  from tlxma rhieh I ~ T C  rttclnpt 
ed to deocribe, in the following particdm :- 

1.-The lower incisom of Seiwvr are long, u tnmely &up, md with a fbt 
internal surface, gradually rttennating them from the bue, ahere it joins the 
gums to the apex :-but those of Schrroptmu ue compuatively short, ad &r- 
tened at the apex by attrition .gainst the upper incieom; die in- rPrfre 
being concave. 

2 . 4 1 1  Sdvvsthe first molar of the lower jaw h similu to the otba t h e ;  
but in Sdu+optmu it d s e n  from them, in haviog the m& prominent mbctclc of 
i upper aurface on the anterior and on&, i ~ t e a d  of the vlterior and invr sick. 

3.-In Seiunu the grinding surface of the molars of the lower jaw is useoth, 
k ing  6lled up level, or nearly ro, with the folds of the ezume.1 : but in Sefmp- 
yenu- then k a  ~~~~ion, more or 1- deep, between every fold, gi* 
appearance of roughness to the tooth. 

4.-In Sciww the fimt mokr of tbs upper jaw b aot luger than the laat, rod 
it is much less than the second and third : but in Sciuropterus thh tooth h mu& 
larger than the l ~ t ,  and w l y ,  if not quite eguJ in size, to the rceoDd and third, 

5.-In Sciurw the emawl of the m o h  of the upper jaw l dmpo8ed in tuber- 
cles (or elevated ridges, with bem d t h e n  s tubercle), uound and up- tLe crown 
of the tooth: but in Sdwoptou there are ekvevated ridges of mrmd ranged 
.ern= the tooth : fnw the outer to the inner side, where they ue p- & 
J before mentioned, to form a pynmidnl, cryrtalliform tubercle. 

6.-ln S c i w  the f ang  of the upper m o h  are generally l ea  divylmt  
&a of the nmc teeth in Sehrrptenu: a d  &innerone h not rn hqe corn- 
pared 6 t h  the outer two, nor 60 mucb c w e d  M in the ktta gmou 

m e  question hen  arks, CUI them poinla of d i P u t m ~  bo oving to " *ti- 
of the crown# of the teeth ?" The fobwing facta are againat this suppdiom. 

Detrition done could not produce and maintain the change of f o k  k 
the incisars of Schop-. 

The diEerent arrangement of the enamel of the teeth co111d not uLe from 
detrition. 

Detrition could not effect a chanp in the relative size of the teeth. 
h d  M y  the effecta of detrition become mom perceptible IU the &.l .dm 

m c e n  in age : but my specimens of Scb*u were both youn(ler d m &  t h  t& 
one of Scirroptmu, Pnd consequently their teeth could not owe their comyudin 

such are the facts which appear strongly to con6n.n hi. F. C u r i d r  dir-ibll Of 
the Oriental Flying Squirrels from thcwe of Siberia and the New World; .od it 
maLcs not against thin divlion that Baron Cnvier omitted it, it w br, 
shevn that he had specimens of each kind before him, a h a  he formd hir 
Pteronyr. 

Some stress may also be laid upon Bson 's  remark, eondrmed M it baa b, by 
succeeding Zoologistss; that the aaimdr of the Old World M mt feuad in tb 

1 This h u  latturly been denied, but the examplea to the coatmry are a fsrr .ad 
wen so doabtful, that bay rhould be looked upon nth- u arwptioa t h  pmo- 
rd rule. 
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New, ucepting towuds the north, where the two grist portion8 of t b e d d  ua 
united. And this observation will be regarded M correct in a greater or 1- 
degree, according to our opportunities of knowing how wonderfully spedw, 
genera, and even families, are affected by the influence of locality. 

I must conclude by observing that the foregoing remark, rue merely pn ad- 
mtisement, that the settlement of thii question b desirable. Indeed, withont 
the means of extended observation, with no good work to conrult, d (M tbs 
reader must readily have perceived) with very limikd practice of daeription, I 
could only presume s6 far, as to point out what in wanting to the atisnee, rrBt?? 
than attempt to supply it myself. 

1. d Lirr afD@&rata.-BY T E E  ROYAL ASIATIC SOCIETY. 

1. A comparison of the lllnguage~~ or dial- tLmoghout Pol- 
2. An scconnt of the euly communiutiotm between Europe and Ash, whether 

commercial or military. 
3. An aecomt of the idtntiom of in Lud and slaves, and of muria@? 

among all classes of the inhabitme of India 
4. The history of the nrions rettlernecrta of foreignera which have taken place 

in India from the a r l i a t  periods, and embracing both Europuns and Asiatics, 
with reference to the motirea of s a d  donisation, tbe circumstances attending the 
r a r i o ~  wttlrmentl, their eebetr upon the original mhabitanta of the county as 
regards their religion, manners, cuetomr, and political inatitntiom, and the pre- 
seat cadition of Phck d a a a d . n t s  actually existing in India Under this head 
would be includsd the Jewa of Cochin, the Afghans, the Paracer of Sumt and 
Bombay, and the Mabommedans of all dawe~, M well as the nativea of different 
European countria which have been connected sd Indiia, M Qe Portuguese, the 
Dutch, the Pmmh; the Dues, .nd the Englhh. 

5. Am amonat ei the mod w i e n t  Hindu drawingr d paintings, with their 

w- 
6. An account of the moot ancient buildings in India, with the suppoeed date of 

their e o n .  
7. An m n n t  of tbe wonhip of demons in India, Ceylon, kc. 
8. An account of the astrological aptem of the Hindus, &c. 
9. An account of the temple of M d r a  in the C.m.tic, apeeifying ita dimen- 

daar, number of pillua on each ride, whether it hu a cupola or not ; i h  reputed 
date ; whather it is Jsin, Buddhic, or Brahminieal ; and whether its walls or founda- 
tiona are composed of very luge stone6 or not  The addition of a gmund plan and 
rectiom is vary dedrnble. 

10. Tbs same p a r t i d u s  rclrting to two temples at Belganm, 80 miles Eut of 
Goa ; .nd whether their p i l h  appear to haw been turned upon a lathe. 

11. C o p k  of dl the alphabets now ured in India, iatra et &re Goylnr, and 
in tbe Eutern Archipelago, with their rdw in English lettenr, and the miqp 
of thcb namm when they .re rignificant. 

12. Copies of ancient Hindu inscriptions, with tranacripta in Devanagari. 
13. Copiee of all the nuneralausedin Asia, whether formed of letten or 6gures. 

with tbeir v d o w  forms. 
14. ha* and descriptions of the vuions lrinda of mariner's compassen and 

Maka imed in Ibk, with the nuner of the principal w h b ,  of the siglv of +a 
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.zodiac, the manrionr of the moon, and of the cycles of 12 animalr and of 60 day .  
o r  years. 

15. Lists of d w ,  spices, met&, stom, Be. in the d o o e  Logny. of A s i i  
mitten in their respective characters, with their pronunciation and meaning ip 

English. 
16. An account of the mode of inheritance among the Naim by which p r o m  

descends in the female line. 

w.-Proceedings of Societies. 
I.--ASIATIC SOCIETY. - 

Wednetdoy, the 6th Jdy, 
The President, Sir Charles E. Grey, ia the Chair. 

A nsolution wan passed, that residents in the M a d w  andBombay Prenidenciea be 
el igible~Honotarg Members, but that it is inexpedient to admit permanent midenfa 
in any part of the Bengal Residency to the m e  privilege. 

The following donations were pmeated : Two Penrl Oyster S W  f r o m v d l  
Models of the Culinary and Pauu Veaseb of the Hindus, by Rajah Kalee ruhen. 
An impression and drawing of a Coin with Cu6c characters, found d hi too l ,  pre- 
sented by Dr. Care on the part of Captdn Crawford. A brm eqnenhirn Bgnre, 
midto be that of $aj& Salya, found in S i l rm,  in the h t t e h p u r  district, pm- 
wnted by Mr. P r i m p .  Read a letter from Mr. Thomason, Secretary to Govern- 
ment, forwarding eighteen Coins, found a t  Khurrah, in the Puttehpur district, with 
remarks upon them by Mr. Thommon, and by the Secretary. Meteorological Regis- 
ters from February to May, were prrrented by the Surveyor O c n d .  A copy of the 
Nul-Dumun, printed a t  the Lithographic press, was pnsented by the Propnetom 
Several works were presented by distinguished foreign Societies and individuals. 

A letterwas read from the RoyalAsiatic Society, forwarding a number of qn& 
from the Soeietyl, slso from Profersar Milman, and co ies of Iarcriptionr found 
in  Arabia. I t  was resolved, that the Society's queries $uld be pnblished in the 
G o n m u ~ n t  Gazette, and thoae of P r o f a o r  Milman be referred to Principal Mill 
and Mr. Iptler, for such answers as they may be able to furnish. 

The following papers w e n  then r e d  : An account of K d i  Ghat, Bc. by Rajah 
Kalee Krishen. A communication by Mr. Wdten ,  on tbz population, &c of 
Dacca. Obervations on the CatPlogue# of Kah-gyur and S h - g y u r ,  and other 
communications on Thibetan Literature, presented by M. De Komsm. 

Mr. Walter's results have already been given in abstract in our March Number. 
-The following an his obeervationa on the cotton fabries of D m  ; which used 
to be M) much in request. 
' I t  would be: curious to cornpore the gradual decrease of the population, 

with the fallin8 off of the manufacture of those beautiful cotton fabrics, for 
which this city was once without a rival in the world. The first falling off 
in the Dacca trade, took place sg far back as 1801; previoas to which, the 
yearly advances made by the Honorable Cbmpany and private traders, for D m  
p~uslmns, were estimated at  upwuda of 25 Lam of Rupees. In 1807, the 
Honorable Company's Investment had fallen to 5,95,900, and the private trade 
to about 5,60,200. In 1813 the privste trade did not exceed 2,05,950, and 
that of the Honorable Compan was scarcely more considerable. And in 
1817, the English Commercial &sidency was altogether di iut inued.  The 
French and Dutch Faetoriee had heen abandoned many years before. The divi- 
sion of labour was carried to a great extent in the manufacture of fine muslins. 
I n  spinning the very fine thread more especially, a great degree of skill was attain- 
ed. I t  was spun with the fingers on a ' Twkmah,' o r  fine steel spindle, by young 
women, who could only work during the early part of the morning, while the dew 
was on the ground ; for such was the extreme tenuity of the fibre, that i t  would 
not bear manipulation after the sun had riaen. One Rutti of cotton could thas 
be spun into a thread 80 cubits long ; which was sold by the spinners a t  1 rupee 
8 annas per sicca weight. The Rwfwgnr~, or  duners, were slso particularlyt 
akilful. They wuld remove an entire thread from a piece of muslin, and replace 

1 They will be found in the preceding page. 
* Printed in o w  prarent number. 



it by one of a finer tatun, The cotton lued for  the finest thread, WM gman i~ 
t h e  immediate neighbourhood of Dacca ; more edpecially about Sunergong. Its 
fibre is too short, however, to admit of it. b e i i  worked up by .n except that 
most wonderful of all machined-tbe hu- b u d .  The art  of m&ng the very 
fine murlin tibrics in now loat-and pity i t  h that it should be so.' 

Physical Claw. 
W~~ carnirg, the 10th Augurt. 

Captain J. D. Herbert in the Chair. 

A letter fmm Colonel T o m ,  C. B. wm read, communicati the penniaaiip 
of his Excellency the Commander in Chief, for the absence o f ~ r i v a t e  Connelly, 
of His Majesty's 16th Foot, from his Regiment, while employed upon the experi- 
mental Boring in Fort William. 

Several Oeological specimens waived from the Reverend R. Everest, w e n  
exhibited, illustrative of his o b a e r r a t i o ~  on the Ramgerh dirtriot, rend at  a fonner 
meeting. 

A specimen from the name of the late 
B i o p  of Calcutta. 
A paper waa rend on the Fogils of the Burdwan Cod Strata, by Dr. Fdconer, 

Acting Superintendent of the Botanical Garden at  S e b n p G r .  
An Anslpah of the specimen of Graphite, o r  Plmbago, from Ceylon. was - .  

mmmunicaied by the Se&tuy. 
An examination of revend varietied of Indian Cool, WM .Iso laid before the 

Society. 
Professor Moll's experiment in Eleetro-magnetism w u  aftemrds exhibited t4 

the meting. 

2.-MEDICAL AND PHYSICAL SOCIETY. 
Sahcr&y, tk 6th k y r r t ,  1831. 

M m .  H m q  and Scott w e n  elected Members of the Society. 
& r e d  letters and comm~nications were then presented to the Smiet 

following papers were rend and diaclurd by the Meeting. Remarts zd% 
employment of blood-letting in the cold ~tage of intermittent fevers, by Dr. H, 
Mackenzie, who is stationed near Annkan, and has extensive opportunities of 
ueerl.ining the value of that treatment, concerning which hia paper chiefly treata, 
Dr. M. is no advocate for the indiiriminate use of the lancet, but in all regular 
intenbittents, ond where the cold stage in distinct and strong, he speaks most 
highly of this remedy ; and indeed states, that b finds benefit from it in almmt 
all cases when  the early period of the pvoxyam can be distinctly cucertnined : 
other remedies are used at  the same time, and the utility of moderate cathartics 
is  strongly urged. as mcesary to insure the succear of any other plan that may 
be tried in ven. Quinine is by no means overlooked ; on the contrary, i t  has 
been used with the grenteat benefit, in conjunction with bloodletting a n d p u p t i v u .  
Dr. Mackenzie strenuously adrism that d l  investigations to nocertain the &ucy 
of venesection, in agues, should have the bene6t of the careful personal observation 
of the Medical men themselves, trusting as little u possible to the report of 
Nntive assistants, o r  the opinions of patienta 

Mr. Preston's Report was next dkuued : i t  relates to tbe efscacy of tying the 
common camtid artery in bad caned of Epilepsy. Tbe result of one operation 
appears to have been favornble, in so far as that a plethoric patient, who had been 
mbject to Epilepsy of very severe description for five yeam, had the operation 
performed upon him on the 4th Febrnary, and hd no return of the diaesse a t  the 
date of bis report on the 13th April. 

Mr. L inde~y ' s  paper on the Salcp Mtrce, prepared in the province of Kemaon, 
would lead lllr to expect ample supplies of thir nutritions article, which h alwayr 
of high price in the Calcutta market, and often not genuine. 

Another Report of Mr. Lindesay's WM laid before ths Society, contdning an 
abstract of Meteorological Obervatiooa, for twelve months, at  Lohooghat. As an 
example of the tanperatwe at  that atation we may state, that the highent tempe- 
ratnre ohserved at  any time in the months of July and August 1830, WM 

76O if--lowest 61' 6'. - 
Mr. Leslie's Report on the Medical T o p o k p h y  nnd Dircases of h m ,  consists 

of three put* The b t  b t h e l o d t i u  about Gowhattie, .od their i d u -  
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cna m cansing d k n a e - t h e  s e m d  k a hibt.org of the d h . m - ~ d  put thrw 
relates to the treatment found most edicadous. An Appendix b annexed, shew- 
ing the variou - of riaced disePsc in forty-- cases. 

VI1.-Notices of Etiropean Science. 

Om the Lfmilr of Papa&atbk-By M. F d a y ,  Eaq. 
There is a paper in the b e t  number of the new Joarnol of the Royd h t i t u t i o u  

on thin subject, which bearing, M i t  dws on a v y  intwenting theory, our readus 
dl, we doubt not, be glad to we noticed. We al ude to the explanation which h.s 
been offered of the origin of the Aerolitea, in which, it is a neeMary assump- 
tion that d l  the ingredients of t h e  singular bodies are vaporisable, more or  less, 
a t  ordinary temperaturn. Thin opinion had been acquiesced in pretty generally, 
we believe, and extended even to all matter. Sir H. Davy and Mr. Dalton are 
mentioned by Mr. Farraday, as two of the moat eminent mpporters of it; their 
opinion being that evaporation never c e d  ent idy ,  but wss in action, however 
drminished, even at  the lowest temperatarer, d from the moet appprenfly fixed 
rubtances. 

An evident corollary from this dogma would be that tha earth's atmosphere 
would have no limit, and conaeqnently that there could be no such thing as free 
space. But from the regularity of the planetary periods recopised by Astrono- 
pen the latter opinion most have been, to say the least, doubtful ; and from the 
following co~iderationa, first brought forward by Dr. Woollaston, the contrary 
opinion was not only rendered probable, hot the aetual limits of our atmosphere 
fired. 

Atmospheric air, like every other portion of matter, gravitates towardsour earth, 
and would in consequence condense into a fluid, were it not for the antagonist 
grinciple of elasticity, which occasion8 it to dif ise itself in every direction into 

ee apace. We may consider then the actual condition of our atmosphem as the 
effect of the adjustment of them two forces; and we see from the phenomena, 

2b".her wer of elasticity greatly ex& that of gravity, at the aurface of the 
lasticity is dected by two circumstanns prcame and teaperahrre, or in 

otber words, the more condensed or preaaed sir is, the more it tends to diffuse itself 
and fly off in every direction. Also the higher the temperature of air, the greater 
its power of d i h i n g  itself. But M we recede from the earth's surface, the pressure 
aa well as the tem eratore continually larsena ; so much so, that at  a height of  
~ a r d y  4 miles %e elanticity is already diminished to oNe-mw.  Bnt in this 
distance the power of gravity, whic6 tends to oppose the nnlimited d i h i o n  of the 
gsseow substance, is llcarcely lesrened in an appreciable degree. I t  in obvious 
then, that the difference between these antagonist forces in less at  that height than 
a t  the surface. Proceeding higher, we find the elasticity becoming rapidly less, 
while the force of gravity is still nearly the same, so that at last we shall reach 
an ele~ation where these forces are in equilibrium, and where a particle of air shall 
be solicited towards the earth by tbe attraction of gravity, quite as much as it is 
driven in the other direction by the force of elasticity. Here then, there will be a 
limit to its difision, to its evapordbn, and all beyond that will be either a vacuum 
o r  occupied by some fluid of greater elastic force. Dr. W o o l l ~ t o n  fixed this point 
a t  about a hugbt of 50 miles ; a height at which the force of gravity m u l d  onlybe 
diminished about one-fortieth part, while the elastic spring of the air would be 
probably diminished bD one-five thonsandth part of what it in at the surface. 

Thi conclusion, which is so clear and convincing, was naturally extended to alE 
mutter, and it was thouuht that there was a limit to the vaporisation of every 
subetance, and consequently that in a temperature sufficiently low there wna no  
body that might not be considered fixed and totally deprived of the power ofgiving 
otT vapour for the time. Still this conclusion was not a t  variance with the theory 
before alluded to; for though most of the ingredients of these singular bodies 
might be wnaidered p a  sc as tixed in the ordinary temperatures of our atmosphere, 
It WM not known what effect the presence of aqueoos pspour in the air might 
produce. I t  had been remarked in the distillation of certain essential oils, how 
much more readil they rise in vapour by the addition of a little water in the still, 
and it  WM thouggt that something of the same hind might happen with regard te 
other rubrturcen. Accordingly Mr. Farrulrry undertook a aeries of experiment. 



on tbis subject. He endoad in a eerie6 of phials ccr(eia d i w  mbatan&r 
and certain &m In glars tubes e n c l d  in thoae phials, but with their 
month left open. The onbstnncee in the tubea were dholved in water, and 
the phiab hermetically d e d  m d  laid by for four yearn. At the end of that time, 
the phiale me opened, and their wntmta and t h w  of the tubea examined, but in 
no m hrrd any t h i q  but water p d  from the one to the other. 

Them were 18 of these bortleq the contents of which and of their enclord p h i  
M shown in the following table : 

Phial. Eficlarrd tsbc. h w b .  
No. 
1. Solution of Sul- C tab of Murkts of Half the ra ter  has p d  from 

phate of Soda, with a %$a- the phial into the tube, but no 
dmp of Nitric Acid. trace of any other change 

2. SolntionofNitrate hsed Chloride of SO- All the water hm plssed into the 
of Silver. dim. tube ; no 0 t h  change. 

3. Solution of Mu- Crpstdr of O d i c  Acid The water remained in the phial ; 
of Lime. a ?erg rmJl portion of the Oxalic 

Acid h d  p d  into theSdutioa. 
4. Diluted Solpnric Crystallized common NO change of any kind. 

Acid ; .q. pts. Sdt. 
5. Solut~on of Mu- Crpstals of OdrEe 0f.A ~ n a l l  quantity of h l i e  

riate of Lime. Ammonia. AT was found in the Mrviats 
of L i e .  

6. Solutionof Potash. White Armenic,in piecea The Solution had in three yeam &- 
and powder. solved the glum, but no trace of 

Arsenic WM fwd in it. 
7. Sulphuric Acid. . . . . Thk waa rome of the Acid nsed in 

these ewtrimmta, meserved for . - 
comphon. 

8. Dilute Sulphuric Muriate of Ammonia No c h m p ~  
h i d  ; 9 pta. 

9. Solntron of Per- Crystal8 of the Fern-  Ditto. 
snlphate of Iron. prossiate of Potuh. 

10. SolutionofPohsh. Prqrneots of Calomel. No change, except by the r o l u t h  
of the &so. 

31. Ditto. ents of conmive Glsss corroded and the Potah be. 
ublimate. FT cow mild. Cry8t.l of corrosive 

Sublimate on the lower r u rka  
of the rtopper. 

12. Solntion of Chro- Chloride of W, in The Chromate of Laad bad acted on 
mate of Poiaum powder. the g b - d t  doubtfd 

13. Ditto. Nitrate of Lead. in ap- Ditto. - .  
cltllb. 

14. Solution of Iodide Chloride of Lead. No dung% 
of PotusL 

15. Solution of Mu. Crystah of CubooUe A part of the water psrscd into tb 
riate of Lime. of Soda. tllbe-no other change. 

16. Dilnte Sulphuric Nitrate of Ammonia, in The Nitrate moist. The Sul hnric 
~ c i i  f-. k i d  was fonnd to contain'kitric 

Acid, no trace of wbich wan dir- 
coverable in the sample No. 7. 

17. Solntion of Per- Cryat& of Perm-prua- No change. 
dpha te  of Copper. siate of Potuh. 

18. SolntionofAcetate Iodiate of Potassium. The Aeet.ts dry. A little Acetic 
of Lead. Add in the tnbe and Iodida of 

Lad in the bottle. 
Fnw tlrw aperimenb, Mr. Pamaday cocoludu " that there is m reanon to 

believe that water or i b  vapour confers volatility, even in the slightest degree, upon 
thbee substances which done have their limits of vaporisation, at  tcmperatura 
a h  o r d i n y  occurrence, and that mneeqnently natural mpoaation cm produce 
DO effects o f t  is kind on the atmosphere." 
" I t  would a h  a pear that Nitrate of Ammonia, Conwive Snblimate, Oxalic 

Add, and per* &alate of Ammonia, are aubstonces which evolvc vrponr at 
wmmon temperrturer.", 
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Lb, the Organic Remaim fd in the Himma1aya.- 
By Capt. J. D. Herbert, Dep. Sur. Gen. 

[Bd Mra the Phpied C l u  &tic. Society.] 

T n m  more el& portions of the 4 ' s  mrfm hare alwayr in a pudcnhr 
mama attmctd the a m t i o n  of geologintn, in conrequence of the greater dmlope- 
meat in which rocks ue t h en  found. The I d  plain8 an mry when mmpmd 
of vast .cerrmnlatio~ of the more recent debris, which conceal in a grut m w ~ l a  

.am of the rrmttri.ls forming the crust of our globe : in mountainolu 
countria only it is that the nature m d  order of the strat. can be obsaped. in 

conntrics thew am hid from our dew by the thick coating of mbbih with 
which the deatrneths clgencie~~ drays  at m r k  have @ d t y  covered them. 

I h e  greater tbe d m t l o n  the greater hm been supposed to be the interat 
d e d  (o geological investigations ; yet this Ir not dwaya the crsc. When the 
W-aa theory rrs in rogue, the occnrrma of marine orgmic remains at great 
ck.rtjt~~~ ras nccasdly  conaidered a point d codderable interat ; but h c o  
a h  rlern (to my tbe least, +Iy probable) M to the possible origin of the 
v t  ineqnalith of the d ' n  n& hare become current, the occurrence of 
.aeL p b e a o a e ~  at thb or that c k ~ ~ t i o n  h~ cased to form a &cutsion of the 
RIM in-. 

But tbon& the qmmtiba of the altitude at which shells am found hu loot mnch 
af i h  0- h m  it dam aot b l l w  that no intnest of another kind may not 
8-h to i t  In fact, from the 4 m d  p e m c e  with which the biatoy of 
dpdl muim b been racmtly p m e d  in Enrope, many points of inqu j hare 

up rideh aleoUsd to intewt the geolo+t in a very high degree. By 
aooprLy the ddb domd in the same rocb at di5ennt p h  and again in 
Mereat mcb, noob d tk obecnrity which had concealed what is ulled the order 
d m)srpaitioa in tba www M hna baa dhipated, md 8 strong light thrown 
on tbh rat hbraCimg b d  of geology. In thu way fmi l  nmainr have coma 
to be eoaridard M the mont certain m e m  of determining the true place of a for- 
n u b  in t h  @ mdcr of mpupodtion ; and mineral composition (in which 
i d a d  it dwap Lmrnr tbrs WM great latitude), is again frequently altogether 
omdmkd ~ t b . # u d ~ ~ d n e r e r b e r e c o p k d  byacommonob- 
m a  U the ume formation with the liu of England ; but the fmil remaha 
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found in both being identical, and some of them peculiar to th8t rnank of 
the newer strata, no doubt is left of their correspondence in o n k r  and paition, at 
1-t in the mind of the experienced geologist. 

The application of this teat to rock* in the same neighbowhood mnrt rt oam 
be admitted as legitimate; that it may be extended m n  to rocks of tbe rme 
amtry most will concede ; but in pushing the principle atill farther, it  wi l l  become 
a subjkt  of consideration what is the postdatum on which the dednctiona from it 
rest In applying it to rocks found on  opposite sides of the globe and in 
climates the most diffmut, do we not assume that similar animals must hare l i d  
h widely rparated ~oidit iea,  in climates sometimes directly opposite ? Again, rbrt 
do we m u n  by similar animals ? Does the term include the rnme rpccir., o r  m e d y  
different species of the r a w  gmw f Here are questionn which can only be ansuered 
bv an ertensive induction. If answered affirmatively, they would d o r d  a 

to the investiption of many curious facts in d u h n t  countries ; but tbey onfor- 
tnnately require for their answer those very factr they are intended to illletrrtG 
Geologist8 have perhaps h t i l y  adopted the least troubleacme view of the 

and have, I think I may say, warned what should Lave been the object 
of tbeir inqaiy. I t  bas in this m y ,  fOr h tance ,  been attempted to c o n e  the 
d m t a  of the Himmalaya in which o-ic re& are found, with the secolduy 
and tertiarp rtrata of England. Geology i.8 not however yet ripe, for the admirrioa 
&thoat question of the opinion on which thia e o n h i o n  re& ; and m.ny mom 

, must be wllected before it can be viewed M even prohble. In a en 
of thia nature, in which verp distant localities. are concerned, we should had m i n e d  

notwithtanding i b  latitude, a safer gnide ; for M Humboldt ob- 
, the rocks are the same in every dimate, but not so the organic productions whether 

or vegetable. f i t  is meant is, that though roch oscillate much, their 
oscillations are performed round a mean type, which b the same in every c o u n t y  

' 

bon-er diaerent the locality. Even the oscillations p m e  a certain nrem- 
b l a c e  ; and however g n a t  the varieties may be of a rock fomd for instance in m e  
country, similar types will be found wherever e k  that rock in extensively dmlop- 
ed. But the with O ~ C  p d n c t i o m  is very diirerent. Amongst them & 
instmcea an few of an individual adapted to live in different d i m a t a  ; and emn in 

. the snme climate, how often do we o b s m e  mclividds conhned to a limited m w  
where the arrangement of nature h u  been undisturbed by ? P e b p  horn 
the opinion, which would advowte the comparison of m i n e d  comp&ition M a 
means of determining the identity of the supposed member of any formation, u 
applicable with 1- modification to the primary and ~ c o n d a r y  than to the tertiary 
~ 1 -  of rocks ; althongh 1 conceive we are far from being a h k  to pnmonnce @- 
tively, without a much more extensive collection of 0 b n w v a t j 0 ~  th.Il we 
command. 

The tertiuy strata in Empe have been tally studied, o w h g  to the a b h  1 
a d  variety of the organic remains fonnd in them ; but re ham rn yet f m  & 
of these strata in other parta of the globe. Tben tertiary strat. haw h i tha to  kea 
found in countries of moderate elevation : it  b not unlikdy then, rlmald B e  
conjecture which traced them in the Himmalaya mountains prore to be w d  
founded, that the examination of them a t  auch enormoos elevations may be attend- 
ed with the diiovery of v&os p a r t i c u h  of interest, and i t  Q much to be d d r -  
ed that the subject could be prosecuted with that energy w b i h  im imp- 
,warnuts. But for this very redson I would u g u e  .gainrt o m  * . t o o  arily 
the opinion, which from cbe examination of a f s r  rhsllr would at onrs j m p  to th 

I 



fbwa in the Kunm+a. 

eoaeldon, -that such a rock ~ e l o n p  to the liu formation of England, such a one 
to the oolite, &G and rest aati&ed with this eonclnuion, M if no more were to 
be leuned. As a stimulus to inqni ry ; m a  means of engaging in it thtme who h m  
an opportnnity by obremtion of supporting or overturning such an opinion ; wu 
need not object to ita circulation ; bat we rhonld b careful to take it for what it L 
mr(h d for no more. We rhould not adopt IU a dogma to be b e l i d ,  that 
rhioh h111d rathw be considered as a query to excite dbcnrsion and examination. 
An accurate and complete hietory of the organic r e m a i ~  which have yet heen 

dbcoPered in the Himmalaya, would be a d n l  memorandum for the geolmt.  
To & it ra l ly  nsefd, however, it o q h t  to contain drawiogs of every remain, and 
puticnluly full and accnrate information M to the loulity, which should be 6xed 
php icdy  and gsologicrlly. The execution of rnch a work is to this rxtent bow- 
ever I feu neuly i m p d c n b l e  ; for of the remaim found many have been aent to 
&gland, and are d o n b k  distributed beyond the power of an u&kd indivi- 
d d  to trace. As however it u imporwt to make a commancement, I shall here 
threw tqethw rucb particdam M I have had the m w s  of laming, in hopes that 
my imperfect m m t  may rtimulate others to supply my delidencia, and particu- 
Lvly to correct (if I have made any) my mistakes. 

I may commence. with a very general and cumory view of the geology of them 
mounlinr, m M to show what L the d beuing of the quation of organic re- 
maim, and what L its nd intereat. 
The Himmrlaya mountaim may b geologically divided into 3 distinct zona ; 

which in their fully developed character are rufeciently well de6ned, though it 
may often b dieicult to trace the exact b o n ~ w .  

On 6rst approaching them from the plains, randstone is the rock met with. I t  
ir of an ugill.eeous and thquently conglomerate character, containing immenm 
qnantith of rounded stonea. It h distinctly rtratified, and d i p  pretty regnbrly to 
the N. E. the inclination of the strata being d d o m  more than 20° or 25O. To 
what formation of Europe this sandstone in analogous, appeara to be atill doubtfd 
1 am myvlf inclined to think it mast correspond with the newer red sandstone, but 
my want of acquaintance with E m p u n  rocks, except in hooks, of mum learn 
my opinion open to dhent.  Thia sandstone seldom attaim an e l d o n  of mom 
than 3500 feet above the sea, or WOO above the plaim at its feet. 

To the &tone succeeds the zone of schists. Thew ue at fimt argilhceom. 
afterwardo miueeonn, and latterly tdeose and chloritk Thia deacriptioi how- 
mlut not be taken too literally ; for there are often be& of 8rgillrreeom or taleole 
or chbritic schist in the middle, while miuaoos  rchirt may b found on & t h e  
bordar. But the above ir the general arrangement. Thin zone a t t a i ~ ~  great 
elevation. Ita lowat k v d  may b about 1500, its highat 7 or 8900. Thers 
achirts a n  alwayr strati&d, but it h~ appeared to me that the strati5ution is 
more irregular and mom di&dt to to than in either of the other zones. Be& 
of limestone and potstone are found in thL tract, and towards its superior limit 
beda of hornblende schirt. In the forrner oecum the copper mines of theae mom- 
t d ~ .  The mica slate of coum often p- into quartz rock, which mmetimea 
coven r g r a t  extent of country. I t  is frequently intemected by reins of a 
porphyritic rock, composed of quarteore arenaceous bue, with i m u  -tala 
of hornblende dimemi~ted. 

Tbi tract is phyricaUy nmulcable for attaining ita greatat elevation on i b  
ronbheru d nor tbm atremiti* while between it M of l a  height, forming in 
frt, if ths ~PCID ~arfuz only be corvidored, 8 wrt of trough or boria A pecu- 



li.rity of gedogial mhebm acoompanying thin is the dlqdtion d o q  this 
30- lmel of granitic h c b  or -4 ewh of comparrsirely rmall Qtent, fm- 
qumtly putting on the a p p e u m a  of Peinr, and distributed et inkmala do- the 
line from the Kalee to the Sutlaj. 6awdIy  these granitic being in rb. 
West tract, are thelaaelres & very high ; bat an exception k found in the Chb 
mountain, whioh attaiun the elevation of 12 000 feet, and fonna the d of a 
very lofty, densire, and wdl defined range. G n e k  u aeeasiooaUy met with oa 
&he borders of thae pdcbes of granite, but never exkmively ; and bepolld it .kin 
s d  the rnieseuma schist. 

The third zone M that of the Himmdaya proper, the snowy q itaelf ;  ad 
i t  u c o m e ,  without an exaption that I know of, of gnek The 8- 

tion u always marked, g m n l l y  regakr, and like tbe sandstone dip to the 
8. W. The conasqnema w, u har been often noticed by t r a w ,  
phtraard faces of t h e  mormtains are and predpitons, M e  to rb. 
N. E. are of easy declivity. Profemr Juncron describe8 the a t rs t i6dhn of 
pxit mountain rangea ar dipping on each aide tcwwardr the somlllit, M d i n g  
of tbir kind m u m  in the Himmalaya. I t  has been alao said, I ktieve by the 
anme authority, that all lofty mo~mt.in ranged are granitic ; but ndtber is W 
true of the Himmalaya : the highest pe& are wery wbere compoaed of gneim, the 
strata of whicb m y  be clearly diatiqpbhed, d e n  bare of wow, thmmgh a 
Granite har no where bem found except in &M, and t h e  n i m  ue p e r a l l y  
#null with m e  exception. Thia in at Wongoo on the Sntluj, where tbe granite in 
of rame extent, tholagh atill, .r I satisfied myaelf, but a large vein. 

The g n e k  is of very d o n s  character, .a far as colour snd p i n  am con- 
cerned, though alwaya very regular. consbting of the uanal ingredhte d k d  in the 
d p ~ ~ p o &  g ~ e t a ,  nchorl, ky.nite, carbonate of lime, green quuta, ud 
bpcintb. m tbe moot ordinary irnlnulded m i n e d .  A rpeck of mtiy gdd har kea 
found in a specimen from m e  of the &te reinn. 

If re m w  consider what p d ,  we ahall perceive the interat attaching ts 
the q d o n  of og.nic rcmmi~. Ist, None have erer been f d  in the rrd- 
atone, with the exception of mall p a t c h  of r i t e  pretty g a m d y  dirtrikrld 
thmogh it. Thin u BO  fa^ in conformity with ib chamcter in Europe, wbrre f e r  
if any organic rermrins have ban found in it. Nor do I know of any ha- 
am bem detected in any of the nchiib, which it ia evident from the above 
dsseriptio~l belong to the primary clam of rocks. The arglllaesose schbt doa 
h o m e r ,  where in coatact with the mndntone, put on very much the a p p e ~ s e s  ol 
gray-waeke, and a very great proportion of it ia well dofined g r a y - d e  dut ,  in 
which rock organic remaim hare been fonnd in Europe. And tho+ I haw 
rbaoe stated, that no organic d n r  are to be found in thu rock, I mrmt not 
omit to mantion, that Dr. Qovan lm dencribed a timeatone occurring in the gray- 
naeke slate aa cont.inhg ogdnlc impressions 8 though no details on t b  sntriQol 
Love ever been laid bdom the pablic. Recently too the name p t l e m m  hm 
tmmmi#cd to a friend in Calcutta a portion of the mme rock, mid to contain an  
impreeaion of a liaard's tail. The m b l a n c e  hornper WM, I think, but funt, and 
the general opinion appeared to incline to sceptieirm with regard to the& 
d u e  of this eganic remain. But with every deduction made m them scorer it 
would perhaps have been only more correct to have mid, that oqpnic maim ham 
k e n  found wry rare&, if at all in this rock. 

Granting e m  the veritable cbaracrer of these remains, they am loand only on 
mthern limit, and at no grist d h t ~ c e  from the heIlandrtow, wbere it may b 



fd in the H i m d q .  

a p p ~ t h e m d r h u n ~ t i t r p r i i m r y  Ehrrettr p t f i d l y d e d o p d .  BU  in^ 
ruperior part of rhis cone, .nd in the g ~ d m  w, mthg Of tht kind hu ever 
hslrdetectcd 

T h e @ m a e ~ R . t i b s d a d d i p p i q  a t m ~ i a d i l v t i e m Q t b e N . &  
&ecomqueoartobeapectsduc,thrtin p m m d h g t o t h e  nertbeawmlths 
same mccaah of rtrrta would be found, but at p t a  &diem. And tl&~ ir 
t h f . e ~ d L h o P g h t h e b ~ e r t o f t b r o e L t o t b e M l t b b l l b t ~ i n e r t m t  
to thore on the nonth ride. Miaecolr  d t  with ib amc&tea g& 
rq to my-wuke  lLIe or ~ y - w . s L e ,  which mcka m f e u d  at very mt 
den ti^^: l i . P a t 4 n a r i t h ~ r e n u i m b h d h W i n t h e s e m b , a n d a t  
nwh a n e b v . t i O n , t h t t h e ~ r W . l r r y b e ~ t o ~ a t v c r y g r u t  
j~&I~tr,  d men the uipcr6ci.l Qporita whiah haw becp d o d  #krclirar. It m q  
beplppsrhereto note ,uthe~11~0fnunyernneolp  kkmon thegeolog711~ 
-dl u p h p i d  cb.rrcter of the Trm~~-himm&yu~ unmpia, that the term 

or tab& &md anwt with my pro* be applied to such pm-t of them as 
we lure any muuu of vidtiq, or even of vierring at a dbtmce. This subject I 
h r e W y  diemadinmyrepor tof  thesurvey h n b k h I u ~ ~  byordcr 

rrdrtnsrcn, iatrrscetcd by deepruhs, t h a b a h d t o r m ~ b ,  orbyrhergorgwof 
&th and ata?pncrs, a d  that any th& like a plain er moderately md&t- 

img d e y  of a mile square is not to be found. In fact, when it h cowidmd that 
tbc tmct in qPation u oecapisd by the SntlPj d Indua with thet branchen, i t  
. u y r d l b e m p ~ t o b e u J ~ l a t h e r ~ a p L t a u .  
Tbs oecrureo& tLcn of tbs organic rcmriar we lure lately had before ns, 

rwld recm to be mnre -nt for our expcthg tb tsrttarysCrrta much 
.arer to the SOM of gneim, than jd& fmm tbe uamkqy oa 6he mhern  
ddan.bouldmpacrto5ndthpL A a a ~ ~ o f ~ ~ ~ ~  
r r c s t d t h e h i c h . i a o f m o a n t . i ~  intbemrld, .ndthemudl inclination d 
r h a ~ t b y m u 6 t b e ~ a t h i g h r b . C L t l 1 ~ ~ t k . e r e c k s  h.te yetbeein 
obarsd to w. Ar a eordl.ry we m y  expect, that tb slrpemdd 
, , , d , , , , " t ~ . b e c m t ~ r i l l b e t o d a t a ~ t ~ ;  m d i n t h i u w y ~  

e d l y  be a central pl.teau or table laad far bqond oar frontier, of whkh 
~ ~ ~ r o u e s l y a p . c L e r u t o b w e a ( y l i m p s e .  

Ii.ving thw C M O ~  J illuatrated tk p h p i d  structure and geolw of the tract 
h ,&n, I pmceed to notice the w e d  eccoectvnoeer of organic muaim with 
.LA I .m qerintcd. 
The ht Poria of o& remaha from tbs Himmalap m o n n t d ~  ru I beliere 

&red from the E.et of thm hnduk river bhghg down, with tk rtoscs in ib 
bd, qezimens of A m n o d q  the of the Hindw. An nothing m known 
at tbe time of thr golw of tbs moUOL.iD., the fact .tb.Ctd lirtb d m ,  and 
jndeed wam only known p6rh.p to tbom who htemted tbsmmlrar in ths hbtory 
and nature of Hindu ohuP.one9. Tbe next ooeomnce in point of time ru tbe 
~ l e u P c d b y E n m p a n r r a i d e n t i n ~ d t b m ~ o f  fd bonm 
u w e l l u o f d n r e d k r i n h h i a t e o f t b e ~ r y r u y e , . o d r b e i r ~ i p  
conmema u UI utiEh of aport. Thas brma ware d a d  lW& err Aor, lightning 
bonea, n the cuprarion m y  be tnad.ted ; ad thy rae valued, not only an 
.hums, but .r mcdioiur ; belonging in the ktter c u e  to tbe J.u of a k o ~ I ~ ~ ~ t r  
An hry wnrLt ekidy of cubomat8 of lime, it apparr tlut tby were not w&td 
for th ia dliee. Wbo rrs the fint discoverer of thew bma, d s p p d  tb. 

i n a t  belonging to them in Europe, I crmnot poritively my; I rather t h i i  bow- 



e m  i t  waa Cdptain S. Webb, then mrwyor in Kemmon. He took home a collecl 
tion of them, which from an incidental notice in the Relipvid Diluoinrue we learn 
wm inspected by the Rev. Dr. Buckland, whose speculations on the subject of 
bones found in cares excited so much interest some years ago. Mr. Traill, Com- 
missioner in Kemaaon, subsequently made what appeared to me a v e v  intensting 
and valuable collection, whioh was presented to Mr. H. T. Colebrooke. These I 
had an opportunity of examining, and I shall here state what occurred to me, ar 
well as what I could learn of them locality, &c. 
They consisted of bones of sizes, including crania or fragments of crania of differ- 

ent animals. One specimen, which was a very perfect one, was a cranium apparent- 
l y  of a goat or deer, the cavity of the skull W i g  occupied with a congeries of 
crylcals of calcareous spar. In l i e  manner, the larger bonea had their caneJk filled 
with these crystals, which appeared to have taken the place of the medullary sub- 
stance. All these bones were completely mineralised, being converted into &- 
nate of lime, with ocasional incrustations of an arensceons or coarser carbonate. 
Dr. lucklsnd says of thaee he examined (the bones taken home by Captain Webb), 
and of which he refared several to a species of horse and a species of deer, that 
they were unchanged except by the  lo^ of their animal ingredients, W i g  dry and 
absorbent like grave bones. Mr. Traill's collection was evidently of a very dilkrc 
ent nature : the mere handling them was rufficient to convince any one of the com- 
plete change they had undergone. 

Sometime afterwards I was fortunate enough to make some acquisitions of the 
sune kind by Mr. Traill's assistance, and as far as I could understand derived from 
the same loedities. These, as the J were described to me, were on the northern face of 
the ridge which separates the basin of the Qangea from that of the Sutloj, and not 
fhr h m  the town of Dumpa This ridge is several days journeg beyond the 
h e  of snowy peaks forming the zone of greatest elevation. On one of the p~sser 
examined, the Uts Dhura, elevated 17000 ft. wan found a bed of limatom 
containing organic remains though not well defined-such a limestone as in Europe 
would be called transition. mi limestone belongs to a gray-waeke schist, which 
m u d s  a micaceous rohit, following in order the Himmalaya g n e k  ; p t  these 
bones were asserted to have been brought from a spot not 5 days jonrney to the 
north of this, and considerably elevated above the bed of the Sutlnj. I am sorry 1 
havenot the means of submitting this collection to the Society, but the accompany- 
ing ,two specimens may give some idea of the nature of thew remains. One .p 
pears to be a fragment of a bone of a large animal-it is, as is evident from its 
weigbt, completely mineralid. The other ia a npecimen of silicified wood. Whe- 
ther it came from the same place I know not, but the collection contained several 
rimilar specimens. 

From the same people from whom these bones wereobtained, great nnmben 
of druMdtu and of Bekrslaifu were obtained. The former wben unbroken were 
el-idal shaped maeses of a black iron clay, approaching to the nature of clay 
alate. Ontaide they are perfectly smooth, M if rounded by attrition, but on b d -  
ing &em theimpression of the Aamordle~ in discovered. Many of them, however, 
which externally were not diatiupiahable from the others, yet contained no 
impressions in their interior. Concerning the locality of thene or of the B c l d t a ,  
I never could get any c l w  information beyond the fact of W r  be iq  found North 
of the range before-mentioned, which, M it k the boundup of the Honorable 1 
k p u ? y ' r  -tory, was likewise Ch.( of my investigrtiom. 1 



With the exception of thew p a r h h s ,  dl t b t  we know or hate hurd of o w  
remains in the H i m d a y r  we owe to the spirit and parrrsring enterprize of Dr. 
Gerard. H i  repeated viita to the diaerent places where thew ramaha are to be 
found mart hare nude hi fully acquainted with dl the circnmstancea. An oas 
of the most interesting of h collectionr h u  been recently under the WML 
d e d n  of the C h ,  and u all h lettan accompanying them have ken r e d  
. tour  meethge., it would he at  once 11~1ese .ad impertinent in me attempting 
a history of hi labom and discoveries I may however st&, if it he only 
to connect tbeae collectionr with the others, that they consist of A n M i l e ~  
.ad B e h u i t u  like tbe othero, and in addition of OrtAoccratitu; that like .them 
they come from beyond the region of the schiib, which succeed to the Himmalay. 
gneiss in going northward ; and that, in addition to the above, them ue what 
I have reen in no other adleetion, ioeks apparently formed entirely of &Us, 
and containing several species in the most perfect preservation. These 1- 
I need not MY are tho= which have been made the subject of a recent 
rwd before the Clw. Dr. Gerard h~ however, I believe, never met with any born 

I may conclude this meagn notice with the e x p k o n  of a hope, in which I M 

rare the Clam will join with me, that Dr. Gerard wil l  rhortly be 
commnnkmte. to ns the particulvr of his dteovery M to locality, kc. and th.t 
by this mema there be a ~ u r e d  to him the honor of being the first b-, 
which considering h i  indefatigable 4 in the anmination of the. in 
question and the many years of h i  life he h u  devoted to it, we rhonld he m v  to 
mee matched from him by a later ok rve r ,  who w u  indebted for hi knowl- of 
the phenomena, and his examination of them, to the liberal and eommmiar t i~  
spirit which Dr. Gerard hss always manifested. 

Note by ah Secretmy.-The accompanying plate, hss besn etched from 
the more- finhhed of Dr. Gerard's f a i l  shclla, prepucd to be 
printed with the Rev. R. Evereat's memomndum upon them in the Asiatic 
R e a r c k .  Them organic relics are gmmlly  in w mutilated a state that 
few of the characteristic types are discernible, and Lhe difscnlty of naming 
them is i d  by the want of works of rrfermes on f d  conchology. 
Much uncertainty therefore- still p r e n i l  in the nanua .rripd, and it b 
hoped by circulating the @mu in the GLEININGS to elicit farther opioiom 
on the subject from t h w  who rnalre conchology their peculiar st*. Than 
.Iso who reside among the h i  may, by reeing what the d i  of 
the Society possaoea, be better able to relect frerh varieties, and compkts 
in time thii interesting =ria of Himmalayan forsilr. We a d d m  oumlrcs more 
particularly to Dr. Gerard, to whom we already owe w much, and who hu 
prombed a geological d o n  of the Spld &ley, in which they were dhowred 
by h i d .  

~~ to Phte XPII. 
1. (a) Numeroar blocks of gray ail iceo~ l ima to l l c (o r  alnream to4 

50 pcr ant. of reddish d), filled with sbellr and cants of a mull 
inquidre eared b d v e ,  reambling the amdl Peerem of the York W. 

b and c ue mutilated spec ime~  of a lyler &y of p t m ,  pmkbly the ume 
nhell in a more advanced rtate. 
2. (a) An naequidved bivalve shell with adccp farrm on the back, the mb- 

m t u a  of whkh M g e n e d y  clungml into cryltanine arbonate of lime, ~md in 
a singk upecimar into ironrtoae ; it u imbedded in a hud slate of a dark gray : 
the lower d y e  u frequently parhed rr h fiIPn 2 0). Mr. Ere ra t  mppora 



tbem to below to the genlls Pmdretrr, and tpmparrs them to the Pro&f,d 
bcstica, depksed in Ure'r GeoIOp~i 

3. Spmhens of a pIalted *ty of Terebratda, some detached, othee 
lmbedded in a maairof bhhh  g a p  llmtstade (containing @ per Cent. of pute 
white sand). ¶%use shell$ W r  lit* fioq those M, abundantly found- in the 
inferior oolite near Bath 

4. Many detached specimens of an equivalved transverse bivalve, transversely 
rtrfated, and the valves crendated on their interior margin ( c  d.) kta external 
ahape is rirnilar-to that of a sliofivariety of Unio to which it was at first referred', but 
Mr. Even& points out the i sence  of lateral teeth and ridge, and inclines to refer it 
to the geum of foasfl Trigmia.  gome larger varieties esemble the V n w  and Donar. 
Many of the aheb have undergone considerable p&. The w e  band c ace 
too triangular m the drawing; the lower part should be more rounded. 

5. &dl very trans- eqnivalved bivalves of a black colour, belonging appL 
rmttp te tbe geim uodiola. 

8. A variety of Arca. The drawing somewhat too thick. 
7. ImpWlkd frngment of a large shell, which may be a species of Dow f o r  

OIflcs ? Mr. E-t 8UppOSeS it an Iumeramw ? 
a Tbis and mwd of .the following specimens are varieties of Amndtw,  of 

wkhh tha spedhe names cannot be assigned for want of boob and platmof retereaa. 
k -blm the Anrmmifa rtelcbrfa of the liaa in Ure'a Geology. 

9. Resembles the Orkli te  or the Nantihcea ot Lamarck. 
U. Bean a sstraag resemblance to the Naxfikr pompillur of the same author. 

P&a d tbs white original shelly substance adheres to the dark gray cast, and exhi- 
bii minute transverse a h  on the interior surface, which are lean marked on the 
htsliod clurb-the substanee'of the shell ia exceedingly thin. 

11 and 12. Shew the di6tinct characteristics of the two commonest specier of 
d-~a: tbey an'freqnehtly mineralized by pyrites and iron clay. 
13 m d  14. Reprwedt the rounded nodules when flrnt broken ; they beIong to 

the same speck as fig. 12. The annular ridges divide off into loops on the back of 
tba rW, ( m u  vertcbmlw of Sowerby ?) 
U. A speciea of Cirrur. . .  . 
16. T b  rhell corresponds very closely with the plate of Sowerby's A m m m i t e ~  

rdkcrilicriur given in Lamarck, which is a fossil of the Bath oolite. 
17. A ~ d e t y  of Ammonitu not determined. 
18. He&: resembles the l b b o  omahrr of the lo- oolite, (Sowwby.) 
19. Caat of a patelli-form shell. 
20. The drawing of thin 6gare is faulty; the cone Ima too lPqls an qb, I )  

i p p e ~ r s  to belong to the family Trrbinacea, genus Tamitelk. 
21. Undetermined, perhaps ~-'nrammeur t L. 
B. O r t ~ a t i t a ;  enclosed in a nodule of iron clay. 
89. DetacM OrtLcr td ter .  Thin shell does not ditrer from the Eqiish one. 
81; Bclnnnitw, &mrnon and of dl dimensiom ; the furrow t doeper rhn 

most of the English specimens. . . 
' ' 95. l h p e n t  of the back of a mtudinoor animal. . 
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11.-Om the Durntim of Life in t L  Bengal Civil Service. 

T o  the Editor of Gluninga in Science. 
Stn, 

Under the impression that questions in Political Arithmetic am not foreign 
to the object of your work, and that they dl pmve interedting to many of yoor 
readem, I venture to lend you the following rtdtemenb regarding the duration of 
life, amongat the c h  of reridenb in this country, who constitute the h a g a l  Civil 
Service. I am, 

Your obedient Servanf 
J. T. - 

1. 06lci.l rehrna ~ubaequent to 1790, which have b e c ~ e u e f d l y  examined and 
versed by every tart that could be applied to them, present the following r a u l t ~ .  
Thy are thrown into a tabular form for convenience of refucnce. 

The tenn " who left the wrrice," iocloda all W ~ O W  MDWS hare been strock 
06 the list, in coo~quenea of a raideoca i s  Englaod of upmrdr of 5 y a m ,  w e p t -  
an- of the pension, diuninal from the service, or any other atwe. 

All are entered who died, wbiht their oamsr mmioed on thr lirt, whether at cb 
time resident in India, or tempornrily abcnr from it. 

1 -- 
Number of Saa- 

WM. 

1790 to 1828, 
1790-1827, 
1790-1826, 
1790-1825, 
1790-1824, 
1790-1823, 
1790-1822, 
1790-1821, 
1790-18'20, 
1790-1519, 
1790-1818, 
1790-1817, 
1790-1816, 
1790-1815, 
1790-1814, 
17-1813, 
1790-1812, 
1790-1811, 
1790-1810, 
1790-1809, 
1790-1808, 
1790-1807, 
17-1806, 
17-1805, 
3790-1804, 
17-1803, 
130-1802, 
1790-1801, 
l7G1800, 
1790-1799, 

2 

Numberof writ- 
e n  appoint- 
ed inthaesea- 
sons rtspec- 
tirely. -- 

852 
809 
762 
714 
685 
670 
646 
633 
620 
603 
584 
569 
551 
533 
Mr 
498 
486 
476 
464 
452 
436 
419 
395 
366 
341 
311 
289 
262 
246 
217 -- 

15396 

6 -- 
Number who 

remained in 
the wriiee a t  
theeod ufeach 
yerial. 

850 
800 
732 
670 
6'28 
600 
569 
545 
517 
487 
457 
437 
415 
394 
360 
344 
327 
313 
295 
272 
252 
232 
203 
177 
143 
119 
98 
82 
68 
54 - 

11440 

3 

Period of 
yenn subre- 
queot to en- 
teriqg the 
meri~ce. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

4' 

Number 
who left thr 
reriiee ill 
each periud. 

0 
0 
4 
7 
15 
19 
25 
30 
35 
39 
42 
45 
47 
46 
54 
59 
62 
63 
66 
72 
75 
7Y 
86 
84 
93 
93 
91 
85 
85 
79 

1580 

5' 

Number 
who died in 
euch period. 

2 
9 
26 
37 
42 
51 
52 
58 
68 
77 
85 
87 
89 
93 
93 
95 
97 
100 
103 
108 
109 
108 
106 
105 
105 
99 

I00 
95 
93 
84 

2376 
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2. Some illoatration may be necessary to explain the several positions in this  
table : thus, out of 762 writers, who were nppointed during the seasons from 1790 
to 1826, in the period of 3 yenrs, after entering the service, 4 left it, 26 died, and 
732 remained in the service a t  the end of the period. Again, out of 246 who w e n  
appointed in the seasons, from 1790 to 1800, during the perind of 29 years, 85 left 
the service, 93 died, and 68 remained in the service at  the end of the period. I t  ia 
useless to extend the computation beyond the period of 30 years, for the numbers 
would be so small, that they would lead to very fallacious reanlta. 

3. I t  may fairly be assumed that the mean age of writers, on their arrival in 
the conntry, is 20 yearn. For investigating the duration of life, the number of 
those who leavethe service may be thrown out of the calculatjon. We shdl  then 
have several ratios, the first term consisting of the number who enter the service 
at  the commencement of any period, minun those who leave it during that period, 
or  the difference between each entry in column 2, m d  the corresponding entry in 
column 4, and the second term, the corresponding number, who survive at  the end 
of snch period, as entered in column 6. These ratios may be redaced to a con- 
tinaous series, by adapting them to any convenient standard. Price's Northamp- 
ton Tables are those most commonly in use, and we will therefore take as the 
nbndard 5,132, the number of penona assumed in thoae tables to be living, a t  20 
yecvs of age. The following will be the result :- 

4. The last terms of the &?ma1 proportions constitnte the required table & 
the duration of life. The annual decrement ia imgalar. m d  sdrnita of d j e e n t  . 
from the periodical avenges, as entered in the last column. Ben& ue erhibited, 

Age. - 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Anuual de- 
cremmt of 
life. -- 

119 
94 
52 

103 
104 
104 

;; 
73 
74 

86 
130 

101 
" 
179 
262 
158 
261 
143 
210 
159 

852 : 850 :: 5133 : 5120 
809 : 800 :: 5132 : 5075 
758 : 732 :: 5132 : 4956 
707 : 670 :: 5132 : 4862 
670 : 628 :: 5132 : 4810 
651 : 600 :: 5132 : 4729 
621 : 569 :: 5132 : 4702 
603 : 545 :: 5132 : 4638 
585 : 517 :: 5152 : 4535 
564 : 487 :: 5132 : 4431 
542 : 457 :: 5132 : 4327 
524 : 437 :: 5132 : 4279 
504 : 415 :: 5132 : 4225 
487 : 394 :: 5132 : 4153 
453 : 360 :: 5132 : 4078 
439 : 344 :: 5132 : 4021 
424 : 327 :: 5132 : 3953 
413 : 313 :: 5132 : 3839 
398 : 295 :: 5132 : 3803 
380 : 272 :: 5132 : 31373 , 

361 : 252 :: 5132 : 3582 
340 : 232 :: 5132 : 3501 
309 : 203 :: 5132 : 3400 
282 : 177 :: 5132 : 3221 
248 : 143 :: 5132 : 2959 
218 : 1 9  :: 5132 : 2801 
198 . 98 :: 5132 : 2540 
177 : 82 :: 5132 : 2377 
161 : 68 :: 5132 : 2167 
138 . 54 :: 5132 : 2008 

Periodical 
Averages. -- 

] 65 

} 69 

75 

1 81 

] 143 } 190 
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in one view, the table in the mllph M ulculated above ; the adjusted table, in 
which the irregularities have been distributed over the whole series of years, M 

ing portion of Price's Northampton table. 

\ 
equally M possible, with reference to the periodical averages ; and the correspond- 

\\ 

I C~vil  erviee ivil ervice Prim's Northampton I ".~n.h T i l e .  I ydrAt% T i l e .  ( Table. ---- --A- 

Age. I Number r h o  I Number wbo ) Numberwho 

5. The comparison is eurioua, a8 shewing that up to the age of 42 the Bengal 
Table is more favorable to life than the Nortbampton ; that at 43 yearn of age, i t  

nearly M possible the =me, and after that age, far more unfavorable. In thi. 
respect, actual observation bears out the common remnrk, that the climate of India 
induces premature old age. 

6. The table is remarkable, M it  ahem the effecta of an Indian climate on 
European c o n s t i t ~ t i o ~ ,  under the most favorable circumstances. Amviog in the 
country at  the most advantageoas age, subject to little exposure, with incoma 
aufsaent to command all the comforts of life, sod with facilities for renonting 
impaired health by temporary removal to  another climate, the decrement of life 
in the Civil Service must undoubtedly be less than amongst any other e l m  of re. 
ddenta in the country. A more extended comparison, therefore, w i h  the tables 
commonly known in Europe, may not be uninteresting. Out of 60 persona sup- 
paed to be living of the age of 20, the following table shews the number who 
r o d d  a a r ~ i v c  s t  the expiration of each s u m u i r e  interval of 5 yarn ,  to 
the mml t a b l a  specified. 

20 
21  
22 
27 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Corn lete 
that RCe. 

5132 
5120 
507.5 
4956 
4862 
4810 
4729 
4702 
4638 
4535 
4431 
4327 
4279 
4225 
4152 
4078 
4021 
3953 
3889 
3803 
3673 
3582 
3501 
3400 
3221 
2959 
2801 
2540 
2377 
2167 
2008 

'Die in t b .  
. in te rva~ .~ tba t  

12 
45 

119 
94 
52 
8 1 
27 
64 

103 
104 
104 
48 
54 
73 
74 
57 
68 
64 
86 

130 
91 
81 

101 
179 
262 
158 
261 
143 
210 
159 

0 

Complete 
Age. -- 
5132 
5069 
5005 
4940 
4871 
4807 
4739 
4670 
4601 
453 1 
4460 
4388 
4315 
4240 
4163 
4064 
4003 
3920 
3835 
3748 
3659 
3563 
3453 
3323 
3173 
2998 
2800 
2602 
2404 
2206 
2008 

Die in the 
interv.1. 

63 
64 
65 
66 
67 
68 
69 
69 
70 
71 
72 
73 
75 
77 
79 
8 1  
83 
85 
87 
89 
96 

110 
130 
1 50 
175 
198 
198 
198 
198 
198 

0 

- -  

Complete 
that Age. -- 

5132 
5060 
4985 
4910 
4835 
4760 
4685 
4610 
4535 
4460 
4385 
4310 
4235 
4160 
4085 
4010 
3935 
3860 
3785 
3710 
3635 
3559 
3482 
340a 
2326 
3248 
3170 
3092 
3014 
2936 
2857 

- 

Dm in tho 
interval. 

72 
75 
75 
75 
75 
75 
75 
75 
75 
71 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
76 
77 
78 
78 
78 
78 
78 
78 
78 
79 
0 
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The annual per-antage of d e a h  between the a p  of 20 and 50, stands M 

CarlisleTablen ............. 
DeParcieux ............... 
Dr. Halley's Breslaw Tables, 
Price's Nortbampton ditto, .. 
Price's London ditto, ...... 
a n g a l  Civil Service,. ....... 

follows :- .......................................... Carlhle Tables, .92 pu c e n t  
.............................................. DePareieur, .95 ditto. 

.......................................... Breolaw Tables, 1.40 ditto. ....................................... Northampton ditto,. 1.47 ditto. 
............................................ London ditto, 1.79 ditto. 

...................................... Bengnl Civil Service, 2.03 d i m  
To tbese may be added, from very nccurata computations, 

.......................................... &ngd Army,.. 2.95 d i m .  ........................................... M d r a s  Army,. 3.25 ditto. 
7. The Honorable Court of Directom have lately granted some valuable 

Number who survive at  the age of -- 

boons to the Civil Service :-the absentee allowance for 3 years to those who are 

20 

60 
60 
60 
60 
60 
60 

obliged to return to England, on account of certified il: health, the furlough allow- 
ance for three years to those who have resided 10 years in the country, and the pen- 
sion of E1,000 after 25 years' service. The effect of these rules can be but imper- 
fectly foreseen. They will prohably lesxn the mortality, from the age of 20 to40; 
increase it from 40 to 45, by the inducement they will bold out to endanger a broken 
wnstitntion, for a few more years, in hopes of obtaining the pension ; and materi- 
ally lessen i t  subeequently to  the age of 45. 

25 

59 
57 
56 
55 
55 
56 

NOTE 6y the Editor.-We thank the author of the above contribntion, and ngres 
with him that the subject is one of high interest. and deserving of further inves- 
tigation, which we trust it will receive frcm himself. We observe Ile is in possession 
of some calculations rerpecting the chances of life in the Military Service of Bengal 
and Madras, and we bope be will transfer them to our pages. We would at- 
suggest enquiry into the proportions between the premiums charged by the Life 
Insurance m c e  in India, and those which are charged in London, making allow- 
ance for the Government duty in England, and for the profits divided among the 
rhare-holdern. Some intereating result3 appeared upon the analysis of the risks in 
the Oriental, which the Secretaries of that office exhibited to the proprietors about 
three yearn ago, when the term of the former Society expired ; and in 
various modifications in the system were adopted, which it is understood, have 
greatly affected the profits. The principal alteration was a resolution to reject dl 
risks from M8dr.s and Bombay, as it was found that while the Bengal risks sew- 
rately hnd yielded considerable profit, the whole of it wasabmrbed by losses in the 
other presidencies. %. 

The statement confirmed the general result of our author's tables in respect to 
the hazardous period between tbe ages of 40 and 50. 

We have not very carefully examined hin tab la  ; but they appear to require 
farther illu~tration in eome particulars. I t  would have been desirable to give in a I 
repara? column (between two . .  ; - 

- !, -, , .' 
. . .  ;I.'+../ . . : . .  J .  .r ' t .  , 

.I. , . 

30 1 3 5  - -  
56 54 
54 
53 
51 
50 
52 

50 

44 
42 
34 
34 
27 
23 

40 

51 
48 
44 
42 
39 
42 

51 
49 
46 
45 
47 

45 

47 
47 
39 
37 
33 
34 
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year, which column m n l d  have furnished more e .  data than colamn twofar: 
calculating the mortality a t  each period of service; as, for instance, suppose that in 
ten yeus, from 1799, t h e n  were 217 appointments, (quere, &v& ?) of wbich 
20 m u d  in the first year, and two died in the w a n e  thereof ; the mortality 
wonld not be two in 852, bnt two in 20, or  10 per cent. ?-and although at  
tbe end of the 10 yearn it might be 77 in the aggregate, (if the deaths in 
the 5th column be calculated from 1790, instead ofbackwards from 1828, which 
we suspect to be the c w , )  this could not be taken as the mortality inci- 
dent to so many residents of 10 yeam, hut merely M a proximate average 
for 217 lived of five yearn' residence. I t  would seem also that the accuracy 
of the results must be afected by the 4th column in a degree proportionat8 
to the relation between the number stated therein, and the number of deaths and 
sun-ivom in the service ~t every stnge ; fnr, ifwe throw them out of the calcula- 
tion by deducting them from the number of appointments, we may, by continuing 
the series, arrive at  some period when the @urea in columns two and five will be 
q n a l ,  and column six will bc blank, although there may be living some 20 o r  30 
retired civilians enjoying their " otium cum dignitate" and a green old age, which 
with mpect  to half of them, migllt bare endured if they had remained in India. 
The objection here taken will be more palpable, by supposing the Civil Fund in 
complete operation, and that every suwivor of 22 years residence taken advlot.ge 
thereof; (it h unnecessary to complicnte the calculation by assuming a proportion 
of furloughr.) At that period, our cornapondent's table gives 232 surviwn, which 
added to 79, (the number stated to have qnitted the service,) gives us 21 1, to ha 
deducted from 419, the aggregate number of appointments. Hence re obtain the 
proportion of 208 appointments to blank snrvivorn, instud of 340 to 232, sr given 
in our correspondent's second table. I t  appears to us therefore thnt his results ue 
f u  too favorable for the chances of life during the firnt few yean  of reridenee, and 
perhaps a little too unfavourable towards the close of his series. But we perteive 
still other difficulties in the way of a correct result, which will be obvious to our 
intelligent contributor, who may not have nuterials from wbich to trace the 
dmths in the service, each to its proper year, reckoned from the arrival of the 
individual, which seems to be the only way to ancertain the influence of the 
climate upon h* constitution. 

111.-Chicd Analyses. 
[Communicated at  the Meeting of the Physical Clam Aaiatic Society, 

10th August 1831, by J. P r i m p ,  Esq. Secretary.] 

A mineralogical cabinet is of comparatively little uw, un las  the composition of 
the substanca~ it contains is ~tkfae tor i ly  determined : it should therefore be the 
constant duty of those in charge to examine the new specimens contributed m- 
r i o d l y  from vlriomqaartern, before tbe intereat excited by their novelty is  &at- 
ed m i s  observation d m  not apply to the generality of geological specimens, of 
which tbe nature is reU known ; bnt to local varieties, mineral watern, metallic 
minerals, and mbrtancea whose chief claim to notice l i a  in tbe knowkdff of their 
composition. W i t h  this view, I beg to put on record the following rough a D a l y ~ ~  
m.dc since our last meeting. The water of the Katkamaadi hot spring, the 
Guip6r  han&ur, lod  the arenseeou iron o n  were received from the Rer. & 
E v w t ,  d are alluded to in his paper I. The graphite was banded to me by Dr. 

1 Published in a former number oftbe G ~ n ~ n ~ n o r .  



Spens on the part of the late lamented Bishop of Cdcntta, who took every oppot- 
tunit? during his visit to the rarions places of his extensive diocese to bring for- 
ward and encournge objects of commercial, agricultural, and scientific intenst. 

The varieties of Coal were chiefly obtained from the cabinets of the Society ; 
unfortunately I was unable to certify the genuineness of some other f r q m e n ~ ,  
which should otherwise have been added to the list. 

1. Kutkumsundi Hot Spring. 
Specific gravity of tbe water on arrival in Calcutta 1000.22 ; sme I1 of sdphu- 

retted hydrogen, which disappeared on expoaure to the air. 
700,000 p. evaporated to dryness and redigested in distilled water, left a gritty 

deposit weighing 0 . 5 2 ' ~ .  which before the blowpipe melted into a yellowish 
glass :-it rendered borax opaline ; and wae set down as a mixture of silex, sul- 
phnte of lime and oxyde of iron. 

The wlution yielded bare traces of sulphuric acid and iron :-with nitrate of 
ailver, a compound precipitate was thrown down of muriate and carbonate : the 
qunntitiea were altogether too small for stricter investigation ; t h e n  waa no sign d 
maqnesia T l ~ e  contents are therefore carbonic acid, sulphur, silex, alkaline 
muriate and sulphate, and iron. 

2. G&oipur K a d a r .  

Hard nodular : used as a building cement, and for road making. 
.......................... Comporitim-Water of absorption, 1.4 

Carbonate of lime, ............................ 72.0 
Carbonate of magnesia, .......................... 0.4 
Silex , ......................................... 15.2 
Numine and oxyde of iron, ...................... 11.0 -- 

180.0 -- 
3. Iron S a d f i m n  R&nigunj. 

This seems to be a stalngmitic deposit, or incrustation, of oxyde of iron over 
grpnitic sand,-resembling in the manner of its formation the katrhur, or calcare- 
ous tufa of thiscountry. I t  may be remarked, that the natives are said always to 
apply the term k a n h r  to thin ore, as well as to the nodules of lime karhur ; but  
thin may perhaps be a corruption of the word khangar, o r  melted slag of brick- 
earth, to which the ore bears a strong resemblance. The fern~ginous matter vas 
probably derived, in the shape of a carbonate, from the mineral springs of the vol- 
canic hilh in the neighbourhood. 

Cornpition-Protoxyde of iron, .......................... 49.0 
Silex, ....................................... 37.2 
Alumina,.. .................................. 1.9 
Water and carbonic acid,. ..................... 11.2 
Loss , ........................................ 0.7 - 

100 - 
No signs of acid nor of aulphiu w e n  discovered on heating'red some of the mi- 

neral in a glass tube ; pure water alone was given off. 

4. Graphite porn Ceylon. 

The specimen of plnmbsgo brought from Ceylon by the late Bishop of Calcutta, 
is  of the species called Scaly Graphite. Its texture is micamus,  disposed in flat 
prismatic fibres, which are evidently crystalline, and appear to have an acute 
rhomboidal cleavage ; hut from their flexibility, it is not easy to take any mea- 



1831.1 Chemical Analyses. 279 

sure of the angles, and under the microscope the facets of the lamina appeu 
rounded and uneven. The laminae can be split with facility, and are somewhat 
tough and unelastic : their lustre is bright grey metallic, resembling apecular o r  
miclrceous iron ore, and they soil paper with the usual streak ofhlacklead. 

' h e  mineral is found apparently in small lumps of an inch or  two in diameter; 
and judging from the impurities adhering to the aurface of the nodeles, the 
gangue, or parent rock was probably gneiss : the fibrea seemed in some specimens 
to be cut off by a transverse vein of quartz. 

The specific gravity of a fragment, firat deprived of aa much air aa could ba 
separated by im~nersion under water in racuo, was found to be 2.37. 
100 grains heated under tbe mufae of an assay furnace, required peveral b o n n  

for their incineration ; and when they appeared to be reducrd to an ochreous uh, 
solution in nitromuriatic acid proved that a number of the scales had still escaped 
the action of the fire : before the blowpipe, the substance wsr equally refractory. 

The lose of weight, after complete incineration, was 62.8 gm. The oxyde of 
iron WM separated from the ash by means of nitromuriatic acid, and the earthy re- 
midue analysed by fusion with potash in the usual method : the wmpositiun 
thence deduced was a s  follows : 

Carbon, .................... 62.8 
Iron ,....................... 5.4 {cnrbnret o f i r a ?  68 

Silex, ...................... 21.0 
.................. Alumine, 

Lime, ...................... 0.2 Earthy impurity 32 
Magnesia, .................... 0.1 
Mangsnese, a trace, and loss, . . 9.31 1.2 - - 

100 100 - - 
Suspecting from the large proportion of earthy impuriv in this analpis, that 

mme of the matrix had remained mechanically mixed with the graphite, I select  
cd some of the fibrous crystals with care, and submitted them again to the fire : 
The results proved that it was the case : 

.... 1. The graphite uncleaned lefl, as above, iron and earth, per cent. 37.2 .................... 2. Roughly cleaned, left a residue per cent. 18.5 
3. Crystals  elected with care,. ................................... 6.0 
4. Another t r i d  left the very amall proportion of .................. 1.2 
The two laat residua did not entirely dissolve in muriatic acid, indeed the for- 

m a  yielded 0.3 of silex on analysis ; it  is di5cult therefore to w i g n  a definite 
composition to graphite, and almost justifiable to suppose that the presence of 
iron itself is not indispensable therein. In chemical works, the amount of iron in 
the carburet is made to vary from 5 to 10 per cent. but 1 find in the last edition of 
Un's  Dictionary, that "the researchen of Kamten have proved beyond a douht, that 
p p h i t e  in merely a peenliar form of carbon :" in proof of which the graphite of 
Barreros in Braail is said to leave hardly any aah when burned. 

In  the present instance it is clear that the earthy impurities an merely mi- 
dental, and, as might naturally be expected from ita crystalline form, tbe minerd 
itself is quite pun.  The o n  bowever would require careful dressing before i t  
could be converted to m y  useful purpose in the arts, and it differs esecntially from 
the quality of plumbago preferred for making pencila, which in described an a 
corn- close-grained e i l e  graphite of great purity. Having been favored with 
a fragment of the Borrowdale m i n d ,  from an English cabinet, I wu anxions to 
xnukd a compu.tire examination of it  ; but I m a  cheeked at  the oube t  by the cor- 



rosion of the phtina mpsnle upon which the incineration war to be &eaed. Copi- 
o w  fumes of sulphur, and of a white oxyde were given off, and a crust war 
formed on the platina, which proved to be an alloy of bimuth and lead. 

The sulpburets expelled unonnted to 10 per cent. ; the renidue after burning 
was 52, so that the carbon in tbh  specimen, apparently so well adapted for mak- 
ing pencils, war lean thau 40 per cent.! Its rpecsc grarity war 80 high as 3.16, 
the cause of which was explained by the presence of the metals. 

The graphite of the Himtnala~a hss been fully described by Doetor Abel and 
by Captain Herbert, as to it* external characters. From it8 low specific gravity 
(2.27) I was led to suppose that it would prore more pure than the crude Cey- 
lon mineral, and this opinion was confirmed on submitting a portion to the name 
treatment : The reaulh of a rough analysis gare. 

...................................... Carbon, 7 1.6 
........................................ Iron, 5.0 

Silex, ...................................... 15.0 
Alumina, &c. ................................ 8.4 -- 

100.0 - 
Another opportunity of making a comparison with English graphite ars 

.florded me by the arrival of a supply of finely pounded " black lead," for the me 
of the Calcutta Mint, purporting to be of superior quality. Here again however 
I wan disappointed, for an analysis of 100 grains yielded the following mulh : 

Hygrometric moiature expelled from the powde,. . 2.7 
Carbon burnt off with difficulty, ................ 53.4 
Iron taken up by acid,. ........................ 7.9 
Earthy impurities,. ........................... : 36.0 - 

100.0 - 
There is m far aatisfaetion in finding the Engliah specimens deficient in purity 

to such an extent, that it inclines WJ to a more favorable opinion of the Ceylon 
.nd Himmalayan varieties, and proves that they may be applied to all the pnr- 
poses at least for which the former are imported into India. 

The Ceylon graphite has only been known commercially four or five yean : the 
Government had shipped sinall quantities of it to England by way of trial, and i t  
nuawered so well that they were induced to receive it, amoogst other articles, in lieu 
of revenue a t  a fixed valuation, when they were suddenly surprised at  the quantity 
of this novel currency offered in payment ! A large heap was thus accumulated, and 
.a the island abounds with the mineral, and there are no padlocks upon the mines, 
m in Cumberland, it might soon effectually destroy the i~conle  of the Borrowdab 
company, if introduced largely into the English market. The natives of Ceylon 
b a k e  no use of it. I t  might be well worth while to import Bome into Calcutta for 
a trial of its m e c h m i d  uses, now that the application of machinery is inc-ing 
daily. Some of the picked fibres ground between two smooth surfmes of g& 

did n o t  produce the slightest scratch, whereas the pounded black-lead from G g -  
h d  immediately scratched the g l w ,  and was audibly gritty under friction. 

5. Yarieticr of l&u Coal. 
My process of analysis, with respect to the specimens of Coal, was merely di- 

reeted to the determination of the percentage of the aqueous and volatile matter, 
and of the earthy m i d u e  or a h  ; the pmportion of coke or  cubon in e u h  
specimen was deduced from the lou in burning. 



IdiL Coal. 

' 100 grains w e n  first dried on a sand bath to expel the water :-(this operation 
was imperfect, inasmnch as it is always uncertain whether the 108.9 on drying 
should be esteemed mere hygrometric moisture, or whether a p u t  may not bs 
dcrirrdfmm a partial decomposition of the coal : in most cases two trials were 
made, and the agreement between them was very good, unless the heat was carried 
M) high as to commence the expubion of smoke,) After b e i i  weighed, they. were 
charred in a well closed m c i b l e  of silver o r  platina, and the loas ascertained. 
The coke was then incinerated by exposure to free air under a muftle at  a tem- 
perature of about 1800°,and the ashy residnnm waslastly submitted to thebalance. 

The Coals under examination may be divided into four varieties : 
1. Cmnel Cod. Comprising the Burdwan, the Sohhgphr and the Hoshangahad 

coal: also specimens from Silhet, Ava, and Maniphr. 
Tbe distinctive characters of this coal as it occnrs in India, are as follom : 

specific grarity above 1.3, and nnder 1.4 ; massive, colourjet black ,resinous lushe, 
fnretnre even, fragments trapezoidal : does not soil: burns with bright 
cake# slightly on coking and assumes metallic lustre' : leaves much luger  m a  
than good English coal, and gives out more gaseous matter. I t  is therefore 
lesa snitable for coking, and for close furnacea, though well adapted for blaze fires. 
I t  o c m  in seams from 1 to 9 feet in depth, and generally under shales and coals 
of inferior q d i t y .  The coal from Palam6 differs considerably in quality from that 
of Burdaan, but will be found perhaps to assimilate more closely to it, when the 
lower aeams are thrown open : of two samples obtained from Captain Sage, ex. 
off. at  Dinapoor, one had partially a glossy surface, the other was d d  and of 
alaty fracture : much gas was given out, but with littie or no flame. A specimen 
ffom SohAgpQr, eontrihnted by Capt. Franklin, haa a higher lustre, and resembles 
more closely the Burdwan coal : it  is accompanied as usual by seams of slate coal. 
The Silhet o r  Laour coal, on the contrary, appears more bituminous than that 
of Bnrdwan ; and disengages jets of flame, becoming soft and adhesive like com- 
mon English pit-coal : it is of a bmwner colour, foliated texture, and resinom 
lustre ; one species is friable readily between the fingers, dull brown-black colour, 
amorphous, and leaves a brown streak on paper : they both bum fiercely in the 
forge: some very hard slate..coal o r  bituminous shale accompanier the Silhet 
specimens. The Ava coal is of very good quality ; I am however doubtful of itr 
locality, some specimens being labelled, Tank-kimk, and 0th- Kunzdva river, 
in the latter case it should perhaps be classed with the lignites. 

2. Anthracite, or SIatc-coal, comprehending specimens from B ~ h e l p Q r ,  C h d a  
(near the confluence of the Warda and Nerhada), SobAgp6r, &.-It generally 
accompanies the. other coal, and in fact every variety from true coal to mera 
shale or slate may be met with in the same locality. Sometimes one, some- 
times the other predominates. This species abounds in vegetable impmaions ; 
Specific grarity above 1.4 ;-fracture slaty ;-cross fracture conchoidal ; coloar 
lpey black ; no. lustre :--soils the fingers ; inflamer readily, gives little heat, and. 
leaves a slaty white ash, varying in weight from 20 to 50 per cent. of the coal. I t  
is of little use a s a  fuel, hut might perhaps be turned to profit for the gm which 
i t  gives out in great abundance. 

3. ZAgnite, from the Derah D6n valley, in the Himmalap, and from themoun- 
t a b  pmser between Maniphr and Ava :--ah in the shape of fossil almonds from 

' Apparently from the formation of a thin cont of plumbago on the surface : i a  
wme ewr the platioa crucible waa eutirely lined with thin a m l a  of this subatana 
which were at 6 n t  suppoced to be ferruginolv until tried by the blowpipe. 



%meore. The compoeitiom of dl of t hae  apes in the quantity of volatile mrtta 
given off, consisting in gm.~? meanre of 4ueoun rapour. They all shew the 
woody fibre, parrieulrrly after charring, when tbair ~rremhlance to wood ehareoa 
is complete : specific gravity variable according to the texture, w h i i  is mnaLimer 
massive, with high l ~ t r e  resembling jet, 4 at otben fibroua : colour brown or 
Hack : lortre rubom or dull ; f r & m  even : no vegetable i m p r e s s b   ye^ 
d i s e o d  : occurs in kulated massea, er in very thin -ma in tb m d y  grit on 
the tludr of tbe Dam D b  rdlq. To d n  the nature of the v e U  mattar 
erpdled, I hated 10 grabs of the pounded lignite in a bent tube over mercury : 
s t  first much wata came over, then a yellow b i i o u s  liquid, and at the name 
thaeabundnnce of gu w u  ertriooted, of which 4 cubic inches were collected, when 
the experiment was nmeated by the fmion of tbe g h  tube. The gas groved to 
contain 30 per cent. of osrboaii acid ; the remainder, mixed with oxygen, 
aploded with a faint blue h u e ,  shewing that litde or no defiant gas is dorded 
by this coal. I t  h not folxnd in sufficient abunhnce to be worked with advantage. 

4. Gbree Cod. Under this bead I have inserted two specimens of Chinese cod, 
brought round by the Porbea steamer frem Canton. In appearaace they differ 
a e d i q l y ,  though n w l y  dike in composition ; No. 1 W i g  of perfect g h  
lustre, irw greycolour, brinle, low qn?cifk gravity, frncture rectangular with shining - - 

facets. No. 2 is alaty, dull and earthy, streak brown black ; specific gravity 
higher than that of slate cod ; lenm considerable .eh : they both require a high 
temperature for their combtion, gire no dame w h a t ~ r ,  ad .~consequeatly 
found to be totdly unfit for the Mi furnaces of the mteuner. The first mt 
seem, however, admirably adapted to take the place of coke in clore furnaces ; in- 
deed, it sgnea dbael y in compoeition with the coke made from EogLish cod at t i ~  
Mint. 

The coal from New South Wdes b not included in tbe above d h p t i o n ,  
sin= it belongs so entirely to rPotber part of the globe. hdeed it w cl&y 
bles in external character, u d l  .s in cornpasition, the English reo e d ,  that I 
a t  fimt imagined some mistake had been made in taking the sungles, .nd I w m  

to verify them in the store-yard of the Hon'bk Campy's Commhari1ps 
where a quantity of thh d is lying for sale. I t  is reputed to have leer strength 
.s a fuel than the Engliah cod, and to be unfit tor making coke ; but this is contra- 
dicted by the m a l t  of ita adpis. giva Out r ~ h  mom volatile mtter,  but 
the residual ash is equally small, md of the chuacterbtic brown colwr ofthe 
English coal ash : the dab-co& g e n e d y  leave a white .sh. 

The following table comprises the rewlta of the several dm. The fad 
column, containing the water expelled, in kept &tinct from tha three d i c h  fol- 
lea it under the head of composition, la it is u 8 ~ d  to include all 
products together. Should the water be looked upon an hygrometric, the p e m -  
tage of carbon and ashe6 must be increased to obtain the true cornpolition of 
coal : thua the Baghelpur date cod aRer deducting 10 per cent. of water ~011- 

Volatile matter, 22 X ' = 24.4 ...... Carbon, 40.5 Xditto = 45.0 
....... Ashes,. 27.5 Xditto = 30.6 - 

100.0 - 
Prom the last column in the table, it will be seen bow totally unfit are moat of 

the I n d i i  coals for the purpose of making coke. The B u r d m  coke, with the er- 
ception of one specimen, would contain nearly a quarter of ita weight of earthy 



i m p d t p ;  the slbet would be still worse : tbe anthracite of Baghelpar would 
be nearly half earth :--some of the mountain cod from Ava would yield a coke of 
better q d t y ,  but of very little density. The Chtneee ~1mc-e eorl slow forms a 
remarkable exception to this unfavorable conclusion against oriental coal, and 
deserra to l rak  at  the head of the list in mpeet  to its purity M a coke, although 
in specilk gradty it does not come up to the character of the English fnel, neither 
baa it the rpoag). textan which maat coatribata much to the glowing combustion 
of tbe l a m .  It d l  be remarked, th.1 the asly midm on the aaalph of English 
coke (Wo. 2) much d e d  what should have been expected from the compesi- 
tion of the coal whence it w u  formed; this may be explained by ~ p p a i n g  either 
that portions of the ~ h ,  probably the dkdh d t n ,  ne volatiiized daog with ths 

matter wher, euddenly decompred at a high temperature ;-or that con- 
riderable variation exiata in the quality of tbe material aha@ in tbe coke arm. 
Whatever may be the came, the same deterioration might be looked form the cot- 
ing of Indian cod, which would tend to lower rhcm ati l l  more in the d e o f  am- 
p h n .  

Tab& of hdh and other C d  asdprd 

2:) Ditto, ( I I I I I , . .  ........................ ................... 27!'rrarunrore fossil ~ d s ,  
?Y,(:l~incsc plancecoal, .................. 
zil,Dtttn, enrtl~y, hlintl coal, .............. 
3~llC'oke from 1:n~lisll conl, .............. 
:!],Coke from Burtlr~an conl, (China-kltn',).. 
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Denominntion. 
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...................... En~lirrh pit coal,. 
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1.282 
l.RRL( 
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0,820 

2lDitto on the Inrue scale, ..................... 
:: xr~r Solltl~ 11';~lvs coal (arerage) ........ ...................... 4'1%11rdman coal, 

nitto, another specimen, ................... ............ 0 I)itto, (froro Chinn-hkr i , ) .  
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10 I bitto, liahtrr colot~r-ql:~tr, . .......... 
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l'?,l<nsya hills (Chrrro I ~ i l n j i , ,  hrst, ........ .............. 13.1)ttto .......... rlnty, 
13 /  Dittn. hrown friable,. ................... 
l:liI':11:1rn(i slaty cod ,  ................... 
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T h e  following areextracted from Mr. Muahet's Table, in Ure's ChemicalDiction- 
ary, to complete the comparison. 

1 I I I 
Vol. matter 

47.0 
42.8 
56.6 
8.5 
4.3 

13.0 
16.7 

--- .............. Cannel Coal, Derhyahire, ...................... Ditto, Butterly,.. ........................ Ditto, Scotch, ................... Welsh furnace. coal,. ........................ Kilkenny coal, ...................... Ditto slaty cod, .......... Stone coal found under basalt, 
I L - 

NOTE-As many of our readers may wish for further information concerning the 
localities of the coal alluded to in the foregoing paper, we subjoin a reference to 
dilkrent numbem of the GLEANINGS, which wiU supply the deficiency. 

I. A full acwnnt of the Burdwan coal field will he found in vol. i. p. 261. 
2. The Cbinakbi stratom has been lately discovered by a gentleman in the Burd- 

Sp.Cr. - 
1.278 
1.264 -- 
1.337 
1.602 
1.443 --- 

nan distriet, and it promirn to be a valuable aquisition. 
3. The PnlnmG nnd SohagpGr coal district is deleribed in vol. ii. pp. 217,318. 
4. The Silhet con1 isalluded to by Mr. Jones in vd. i. p.204. 
5.  An account of the Hahnugabad or Towa Nala colt1 is inserted in the present 

numbrr, along with a plnn and section. 
6. The so called Baghelphr con1 waa discovered in 1829 by Cnptain Turner : "In a 

ream near Patsnndnh, to the west of Rajmnhl, and in the same mnge of hills : there 
ia a good road from Colgong to Patsnndah during tho hotwenther, and during the rains 
a hill strenm is navigable for a considerable part of the way. Plrtsandah is distant 30 
miles from Colgong, the nearest point on the Ganges." The coal is loaded there at 
4 nnnas per maund ; hut what has been hitherto extracted, bas prored very bad. 

7.  The Chanda cool is only known from apeeimena brought by natives, and appG 
rentlj picked up in the bed of a dry Nala. 

8. The Himalayan lignite in described by Captain Herbert in the fimt volume of 
the Tranmtionsof the Phy~ical Clau of the Asiatic Society. 

0. Of the Manip6r coal, we hare Dr. Richardson's notice in tile proceedink of thm 
mame Soeiety, dated the 20th April 1831. GL. rol. iii. p. 125. 

1 V . A n  the Crocodilia. 
To the Editor of the Gleanings in Science. 

SIR. 
Perhaps the moat successful mode of eliciting information concerning the Cro- 

codiles of India, would be to lay before your readers an account of the specirs 
which have already been denmibed, and which are regarded as distinct by the 
first Natnralists, and then to state the characters chiefly to be relied on as spe- 
cific distinctions ; I therefore send you as correct an account as my limited 
meam of information have enabled me to draw up, and I Lrust it may prove oae- 
ful by enabling tllose wbo have not paid m y  particular attention to Zooloogy, 
to direct their observations and inquiries into the proper channels. 

Crocodiles in Cuvier's distribution of tbe animal kingdom form a family which 
he plaees at  the head of the Saurian Reptiles, though by Blainville, (and in 
this he is followed by Latreille, Gray,. &c.,) they are considered as a distinct 
order under the denomination Emydo Scmria. In the following observatiow 
we shall consider, them as . a  fern* containing three genera, the latter corn- 
sponding to Cuvier's sub-genera. 



Bodyelongated, covered with large onseaus wales, those of the baelr being created 
in the middle : feet four, with five toea before and four behind, the three inner 
with nail6 : hind feet entirely or partially webbed : teeth numerous, pointed, form- 
ing a single row in each jaw: tongue fleshy, Bat, and attached almmt entirely 
to the bottom of the month ; tail flattened on the sides, with a strongly dentated 
crest, double at the bane, hut single towardn its extremity. 

The following table will at a glance emhle any one to determine to what p u s  
m y  of the family belongs. 

Qenucl. 
nearly equal, ml~zzlealender, very long and rather l a y e r  atthe top, CatMkr. 
unequal : 4th loner tooth into a groove in the upper jaw, Crccodilur. 

on each side received into a hole in the upper jaw, Alligntw. 

Genua 1. &via&. 

Snout slender, wry long, and rather Iuger a t  the tip : teeth nearly eqd, the 
4th of the lower jaw on ench side received into a notch in the upper jaw : hind 
feet webbed to the toea and dentakd on the external side, two s m d  holea in the 
skull behind the eyes. 

1.-G. Gasgetice, CUP. (Ibngirorh*. Schoeid.) Teeth 18, head very broad behind, 
and forming a rectangular 6gure, a third broader than its length ; orbita vug wide 
and f u  apart. Cranial holes large, length of the snout about an eighth of that of the 
body, two lit& scales only behind the head, followed by four trcmaveene ones, which 
ue continued to those of the back. Habitat, India. 12 to 18 feet. 

2.-G. tenuirorhir. Skull longer, but not no brosd aa the last, with the snout in 
nearly the Mme proportion. Upper surface of the s k d  forming a qnan b e u  
the orhita, which are longer than broad and little apart : the hack of the s k d  
ddmded by two paim of o v d  scdea followed by four casinated serrla, p k a d  
msvemely ,  m d  eighteen d o d  ban& ; 2% feet long. 

N. B. Curier, in the laat edition of tbe ' Animal Kingdom,' gives the following 
note, 'Add the little Gavial (Croc. TemrirorMa, Cua.) Paujas. loc. Sit. pl. X L M I  ; 
if, indeed, i t  be a &tinct rpecies.' That the small Gavial is a distinct species, there 

be no doubt, if muked differences in the size and proportiom of the  pa^ 

forming the head, to MY nothing of the reat of the body, are to be qarded 
specific charactem Besides, what can the d l  Gavial be, if not a nepamte 
species? either a dwarf o r  a young animal : it  may be the former, but certainly 
ia not the latter. I have a skull in my paasension, the bones of which are much 
more comlidated rhan they are in the cranium of a G. Gangetica of double the 
length, and the latter L beyond dispute a young animal. I m y  return to  thi. 
subject on a future occasion, but avoid raying more, IU it k m t  my intention at 
present to do more than record the opinions of others. 

Genus 2. Cmcodih. 
Head oblong and flattened ; teeth unequal, the fourth on each side in the lower 

jaw received into notches in the upper : in other respects like the Gavials. 
1. C. a r l g b ,  Cnv.-Nilotic Crocodile. Length of the bend double the 

breadtb, sides nearly straight, giving it an irregular triangnlu appearance. CranM 
foramina broader than long ; muzzle irregular and rough, especially in old .nim.lr. 
Immediately behind the skull on a transverse line are four little m t e d  scrla, 
then comes the nuchal plate composed of rix created scaler : these are followed 
by two single d e s ,  and afternards by 16 trlrnaverae d o d  rows, the anterior 12 



of which hare each six ensted =aka, whilst the remainder, which are s i h w  
between the thigha, have bot fow in each ; besider thew, there u on each ai& r 
longihdiml row of reven or eight created wales. The lateral ridges of the tail 
do not bewme distinct till the sixth raw, and then f e rn  two cnrts, which nsite on 
the seventeenth or eightmath row, so n to form a aingle ridge, which w m t i n g  d 
eighteen rows, is continued to the end of the tcril. In cowequencs of the r e p l d t y  
of the scales, ridges, &c. M. Cuvier sap, that the back of the Nilotic Croeo- 
d ik  a p p n  M if paved with quadrPnylu stones. The sales of thc neck and 
back are wider than long, md those of the belly have a pore which b more e r  leu 
distinct. Colour of the back ia a greenish bronze, npeckled with brown, whilst 
that of the belly is of a greenish yellow. Length is said sometimes to e x d  
30 feet ; habitat-the Nile, Senegal ; and according to Hardwicke, the Ganges 

Curier remark8 " that the different c d e s  exhibit some variations of details 
in the muzzle, and in the lateral scales of the neck. But aa to this point, and still 
more aa to the muzzle, the variaies muat be much more namerolls : md M. 
acoBp0y acknowledged that .o:hing iJ nau fvgitive than t& f- 0ycncrUkr. 
&J mnch b this the case, thrc I cannot venture to elevate to a spec& r u k  sonw 
4 sent from Be@, by Dorsoecl, altbwgh tbeir had L more con- thu 
the rest of this genns!' 
Tbe C. ah, C. A(v+~u, C. I.ncwu, aad C. comphruhu, of -y 

are reppded by Covier .s rvieties ofthe Nilotic crocodile. - 
2. C. biprahu, Cmv. pronu,  Schneider. The b u d  diUen from that s f  the 

Nilotic Craeodi)e only by two projecting crests or rid#es, which extend hwn tbe 
anterior edge of the orbit marly paralld along the snout, and are then gruhally lo&, 
&&a of the back o d ,  their long axis beimg from Wore brckwaNL. The 6nt 
mr hr four, the fobwing hart  six, tba then are three r o n  ai(b rix, a d  h 
with b u r  wales-the entire numbw d r o m  being 17. In pang hdlridruls, tbaa 
~ p o ~ ~ t o d l t b e d o d r c l l e a .  The rsnhrl  poreaam.loveryobriomi~tbi. 
s@, md hence Sehneider h~ given it the trivial name of ponu. ~~ dm 1 

which flow tor.& tbe Idam oars. Cnvier received from Cdeatta a 
skeleton I7 feet in length. 

3. C. acutu, Cur. Haytiam Cracedfle. The snout u lorycr than that of any bu 
Crocodiles, and prominent at  its base. B d t h  of the bead at the articulation d 
the jam is comprised twice and a qnarter in the length : length of tbe &m 
is little more than a fifth of the total kngth of the head. On the middk of th 
muzzle, a little in front of the orbits, ia a rounded convexity mom or lesl d b k  ; 
scales on the back and neck very similar to thore of the C. +arfr, bat on the 
back they form four longitudinal ridges, of which the middle two are not ma& 
a, Ails t  the outer are very pmminmt,md some of them acatteted my hp- I 

larly : md there are not mere than 19 or 16 trauaveme rom to the root of tbs trik. 
In the tail are 17 or I8 rorrs before the nnion of the two rreda, aiter Lcrs 
are 17. The middle ridges terminate at the 18th or 19th row. The h e d  ir to the 
length of the body M 1 to I&. Attain the length of 16 feet and more. Habitat 
-St. Domingo. 

4. C. rhombifn. Forehead very much arched laterally, from the anterior angle 
of each orbit a soft straight crest p-, which quickly meets ith fellow, md with 
theinner edge of the two orbit forms a kind of lozenge incomplete b e h i  
The extremities are covered with very strong created nudes; connhy unknown. 
Cuvier haa only seen two specimens of this animal. 

5. C. gakahu, Cuv. SLunue Cromdils. Two bony cnrts, one behind the other, 
' on the middle of the skuU : in o t h e ~  reapecta resembling the Nilotic CrocodiIe; 



h . b i t r t - r i ~ ~  of Sinn; only k n o w  from the account of the bench mkin- 
uonariea 

6. C. bi,cut.hu, Cur. Bhrk Crocodik, Admaon. Nape, umed with two large 
pyramidal d e n  in the centre, and two smaller ones in front. Muzzle lers dong.- 
& than in the Haytian Crocodile, though more so than in the other species. 

7. C. cataphractur. Cuvier urw a specimen of thin species in the Museum of 
the College of Surgeons in London, but as is too frequently the ease with the 
Zoological collections. which grace or rather dingrace our metropolis, no note 
mpecting its origin had beeu prererved. Muzzle longer and narrower than in the  
Crocodile of St. Domiugo, but it is the armow of the neck which more particular- 
ly characterizes it. After two oval isolated plates come five scaly bands, contiuuoue, 
with each other and with the scales of the back, formed each of two large square 
scales. The two h u t  are very broad, the following three diminish gradually, and 
altogether they form a cuirass as solid as that of any Cayman or Gavial. 

Genus 3. Rlligafos. 

Muzzle broad and obtuse, the fourth tooth in the lower jaw on each ride d v e d  
inte notch in the upper, bind feet semipelmete, and dl the feet without indents- 
tiom 

1. A. &h. Muzzle parabdic, depreosed, scalea of the neck four. N. America. 
2. A. Sefcrqs. A trans- ridge between tbe orbib, neck armed with four 

bony bands. Guiana and Brazil. 
3. A. palpbroars. Papabra  bony, neck armed witb four bony bands. Guiana. 
4. A. Itigmhu. Palpebrebooy, neck armed with irregular triangular urinated 

rcalek Onima. 
This paper having extended much beyond the length I anticipated d e n  corn': 

mewing it, I shall not, as wna my intention, mahe any obserratiou upon thC 
characters which may be regarded ar apeeific, more specially as they are given 
in detd, in the desviptiw of some oi the animals. Very little haa been said 
concerning the Cayman* o r  Alligaters, u, tbey have as yet beeu found only in 
A d a  I t  may be .sa well to state, that the above obaerv.tions are take. chi* 
from the article ' Croeodik,' in the Encyclopedia Metroplihna,  and from the 
' F d  Remains' in Q r W s  trandation of Cuvier. 

Your constant Ruder, 
W. 

V-Climafe of the Valky of the Ncrbudda. 

To the Editor of the GLaniogs in Geience. 
Sl P, 

In No. 16, for April 1830, ir a notice ef tbe c l imte  of Barelly : you perhap 
may deem it  interesting to have 8 similnr statement of the c~imate of the valley 
of the Nerbldda. 

I have the pleasure b annex a tnble for 5 years, king the moat perfect of 
mry month that I poaaess. The first year was observed at  Nurninghpoor 1, a a- 
tion aituatcd wutb  of the Nerbudda, about 50 miles from this, in a south lvesterly 
direedoa. The nmaining year WWJ o k e d  at  Jubbalpoor, situated according 
to Capt. F d i n  in Lat. 23' 10'40". N. Long. 7g0 58'15' E. a t  an elevation of 
1500 feet. 

. . I  This sbtion is,cnlled Gurrnpra  in the Army Let. 



February i820 was the coldest month I erer experienced in thin of h l i a ,  
during a residence of upwards of 10 yeam.-On the 4th, 5th, 20th, and 22d of that 
months the thermomete~ was at and below 32". In the same y w  you will observe 
that the lowest of the maxima for May is 68". the most u n u s d  day 1- have ever 
witnessed in the hot winds, the moraing being cloudy with showers to noon, and 
from thence to 8 P. M. constant drizzling rain from N. E. remainder gradually 
clearing. 

The coldest and clearest weather on the Nerbudda is from E. and N. B-In 
the cold seaaon weaterly winds bring clouds and increased temperature. 

North weatem are almwt unknown in this part of India. The nighhts in the hot 
season a n  generally cool, and in the rains particularly 80. 

I remain, 
Your's Obediently, 

GEORGE G. SPILSBUUY. 
Jubbulpoor, 1 

lrt May, 1831.1 

~ u f r r n m  a d  Minimum Range of the Themameter fm 5 gear8 on the Nerbwldcr 
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V1.-Noh on ths Influence of tlis Moon on the Sap of f i e r  ; and the 
proper time fot feKing Timber fot Ship-buiIding or other importad 

pwporcr. By Captain Geo. Twemlow,  Bengal Artillery. 

If an I n d h  rood-cutter were told to cut down timber during the time when 
the moon approached the full, o r  at  m y  time when the a p  wrs perceptibly up 
i n  the tree, he would a y  ' Maharaj, ucnse  me, do not order it so, the timber would 
be uselas, and wonld won be full of inlects, and be subject to rot.' In fact, 
nothing short of actual force would induce him to commit what he would consider 
8 glm6 act of folly. 
The British legirkture, with a view perhapa to necure the best buk for tanning, 

order Government timber to be felled when the a p  in in the tree ; the c o n r o q u ~  
of which in, that s h i p  built with such timber a n  in a few y e u r  subject to dry rot 
and to destruction by inreets, where- s h i p  built in India of timber cut down when 
fna of sap, are known to be far more durable. With referenm to this subject i t  
may be mentioned, that the writer of this p.per hd occasion some yeua ago, 
in hi8 capacity of acting field engineer, to erect tunporq ahe& for tho 
public stores of . a  divbion of the army .bout to cantoon; time p W  and 
the n i n y  r e w n  approached ; he therefore gave orden to the head carpentar 
of the department to proreed forbhmth into the jungle on the north bank of 
the Nerbuddah river, and to cut down a sufecient number of trqa ; the carpentar 
protented againrt the measure, and alledged that the maon being nearly a t  the 
MI ,  every tree cut down a t  that period of it8 increm, would amuredly be 
dtstroyed by the goom, or  wood i w t ,  and by rot. Howwer his statement 
not being fully credited, and as time w u  valuable, the wood waa felled before 
the wane had commenced, to tbe astoniabment of the natives, who all firmly 
believed that the timber would be worse than useleas. And m it  turned out, for 
w o n  after the roofs were 6niibed. a whitedti t  waa observed to drop out of the. 
timbers, md before the clone of the year the roof fell in, and had to be rebuilt. 

I t  will be found that the natives a11 over Indi  invariably watch for the time 
when the MP in out of the tree, both with reference to the moon, and to the season, 
and it is believed that to thin in some degree is owing the prime quality of the Indian 
teak and other wooda ; though no doubt it is greatly attributable to the dry sit- 
tion in which the t r e e  grow. 

I t  may be interesting to ascertain what notions on thii aubjeet (so im- 
portant as regards the British Navy) amongst the ancient Romans ; weareinformed. 
that  they had great regard to the age of the moon whem felling timber for impor- 
tant  purpores,-that they generally cut timber during the wane of the moon,- 
never during the incnase, o r  approach to f d ;  b e c a w  trees were then found most 
to abound 4 t h  sap, the chief source of putrefactioa, 

If bark is eaaentid in England for the tamerieq might it not be stripped off 
whilst the tree m still standing, or particular trees be appropriated to that purpose ? 
for if it  should admit of proof that the best searon for the bark is the worst for 
d i p  timber, s m l y  ships should not be srerificd to good leather. 

Since the aap is the cause of rot, would it not be practicable in these wonderful 
timea to draw out  either by heat o r  properly cosmtructed suction pumps, all the 
up, and then to form into the vacuated pons an infusion of charcoal and sulphur, 
o r  m y  other prerewing mixture d i c h  might have the effect of deterring the 
approach of imecta, and al preserving the wood from rot ? 

The writer of this paper has mnde inquiries regarding the practice puraued a t  
N.miuck.on the W v e r y  river, where much timber b cut ; he haa been informed, 



990 Influence of the Noon on the Sap of Trees; &c, [hi. 

that the wood cutters fell the trees dnring the moon's dark period, and drag it in, 
o r  remain a t  home when the moon's in0uence in dreaded, and that they choose the 
reason when the tree is most void of sap. 

Let us not be blinded by the splendour of our present knowledge, but institute 
practicalexperiments to prove whether or  not the natives have reaaonin their method. 

It may be, that the sap of a tree hul its springs and neaps, as much influenced 
(proportionately) as the water of the ocean: and this may lead those who have 
not experienced the banefnl effects of the moon on a feverish temperament to 

I 

w u i e s c e  in the actuality of the moon's influence on all fluids. 
The trial by the barometer is not an appropriate trial, because metals an '  

&=red differently from fluids and wood-but place a joint of meat within the in- 
fluence of the moon at full, and observe how quick will be the p r o g r e ~  of putrefac- 
tion, compared to what would occur to a similar joint exposed during a dark night. 

Philosophers have calculated, that the attracting influence of the moon acting 
on the tides of an ocean is about four times greater than that produced by the sun. 
If the moon w influences one h i d ,  may it not act on the human blood, the sap of 
trees, or any other fluid, proportionately ?--at all events, i t  may perhaps be consid 
&red, that the subject is deserving of notice. 

Anrungahad, April 6,1831. 

P. S.-Might not an essential oil o r  eoneentrated cake of  an mtringent property 
(fit for tanning leather) be extracted from the extensive Bauhnl, Neem, and other 
forests of Hindoostan and the Deckan, a t  a rate, and of a kind to admit of its 
exportation to Europe for tanning leather, and with a view to extend the preserving 
influence of the astringent principle to t iaber (alter it is felled) by the application 
of an essential oil extracted from the bark ? 

The trees cut down in the Indian forests, whilst procuring ;be extract of the b a r b  1 
might be converted into charcoal, or pmerved for use as limber, and i t  might per- 
haps be p o ~ i b l e  to make Tar from it. 

In  the event of the feasibleness of the project being recognized, any pereon who 
might attempt it, would of course ascertain all particulars regarding acts of parli- 
ament, prohihitiug the importation or  use of tanning ingredients, o r  duties thereon. 

i 
Nms by the Editor.-Reg-arding the interesting subject of our correspondent's 

communication, we have also received the following letter. We hope that some 
of our friends will be stimulated to undertake a seriea of experimhtr to determine 
the actual fact of the mwn'a influence on the .ap, before proceeding to speculations 
on i t .  c a w ,  and mode of operation. 

To the Editor of the OIeaninga in Science. 
SIP, 

Perhapa many of your readers are not aware that the natives have a notion, that 
I 

bamboos and babool trees cut down during the light half of the moon are more 
subject to be. weevil eaten than those Cut down dnring the dark half. Whether it is 
so or  not, I am not capable from experience of giving an opinion ; hut the fact might 
be easily ascertained by those who are interested in the sale and purchase of timbers, 
and the investigation might lead to some useful experiments, which would ultimately 
be the means of preventing the timber in our houses from going M, rapidly to decay. 
As a small spark can produce a conflagration by contact with combustible mate- 
rials, it may not perhaps be too much to expect that this trifling hint, followed up 
by the acientific, may be of use to the world in general. 

I remain, your's obediently, 
Upper Provinces, 19th July, 1831. X Y, Z 
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VI1.-Description of the Hydraulic Reart for  irrigation and draining. 
By H. Piddington, Esq. F o r e i g n  Sec. Agr. SOc, 

[Translated from the 25th No. of Annals of Science and Agricoltnre of the Havan- 
nnh, for the Horticeltural and Agricultural Society of India.] 

The Agrimltnnl Society of Paris, in March 1827, awarded to M. Dondier i h  
gold medal for the m e h l  modi6cations of this machine inmnted by him, which ran- 
der it applicable to yricultural p n q m c ~ .  

The Hydraulic Hart  consists of a horizontal qlinder, part of the c immfer -  
a c e  of which is cat out, and upon this put b fixed 8 chest, in the eider and co- 
ver of which are valves for the admimion and explrlsion of the water. The in* 
rior of this appurtnr  b divided into two parh by a partition fued to the cover, 
a d  which at  its lower edge terminatu in a movuhle flap, which turn on an 
SL in the a n t r e  of the cylinder. 

On the n p p a  put of the chest ia a head terminnlkrg in a pipe f w  crrryiog th. 
water Irised. 

PI. XIV. fig. 3. Lateral elevalon of the Hydraulic Hurt.  
4. Vertical nection of the m e .  
5. General elevation of the machine on c rmallw d e ,  to show 

the mechanism for moving the flap. 
The same letten refer to the anme objects in all the figurn. 
A. a cylinder of copper, 8 inches in diameter and 10 long, placed horizonhlly 5 

about one fourth part of its circumference is cut out, and a rectangular brsed 
& a t  B, the rider of which arc cut to fit the cylinder, is fitted upon it. 

The two ends of the cylinder A and of the chest B are closed, and, a t  the p u t  
corresponding to the ark of the cylinder, two holes with leather collan are left to 
allow the  moveable axis B to pass through them. 

C (fig. 4.) The fued partition resting on the sides of the cheat and on the axis E. 
D. A moveable flap or  wing fitted to the axis E, filling np exactly the space form- 

ed by :be en& of the cylinder and the concavity of its inner circumference. 
The edges of this flap are fitted with s l i p  of copper, which press against the 

sides by means of apringn, and thus diminish the friction. 
E. The axin on which the flap D is fixed. 
Tbe interior of the apparatus ia thus divided into two variable cavities, betweep 

which no communication can take place on account of the partition and the flap D. 
The admimion valves, a a a a, are fitted in the aloping sides of the chest Ba q 

the expnlsion valvea, b b b b, are upon its cover ; they should be of a size-to allow 
the water to pass freely. 

P. The head of the apparatlls, terminated at its upper part by the rising pipe 4. 
H. A pulley with a double groove fitted on the axis B ; two chains fixed to thp 

ends of a lever I (fig. 3) are passed round each of the grooves of the pulley H. 
This apparatus, fitted into a simple frame-work to keep i t  upright, is wrought 

by the oscillating motion of the lever I, which, by its chains and the pulley H, 
give the same motion to the flap D, which thus describes an arc within the 
cylinder, whose length will be determined by the proportion of the lever to the 
diameter of the pulley. 

The moveable flap, reducing alternately thecapacity of one side of the cylinder, 
drives out the water through the expulsion valves, b b, on the one side, while 
that on the other is driven in by i b  own weight at  the admiasion valves a a, and 
this reverred immediately by the heillating motion, produrn the eame effect on 
the other ride, which thw giver a considerable meam of water. 



Hints on ths we of Chhdiq Rods fdt Lighing. [Qplrl. 

I t  is easy to calcnlate the force of t h i  machine, which will nise at every stroke of I 

the lever a volume of water determined by the arc described by the flap Dl its radim 
and the length of the qlinder A. The force required to mow it will be as iU 
velocity, and the weight of a column of water whose b v e  is equal to the flap D, 1 
and i b  height that i f  the rising pips-Means should bs taken to prerent any 
substances in foul water from clogging the valves. 

VII1.-Hints o n  the use of Conducting Rodsfor Lightmq. 
The violence of thunder storms, and the numerom accidents that occur in ~ 

Wngal, render it an object of great importance to endeavour to prevent as much 1 
as possible the occurrence of fatal consequences from lightning. At thL -n I 

f& days pas, wlthout bringing us accounts of its fearful ravages. 
In thii neighbowhood, within the last month, I have heard of nix hoouaes haping 

k e n  strnck by lightning, which killed one man, and knocked d m  fou?othem 
besides doing considerable damages to the premises. For t h e  reasons I am led to 
mppose, that a few hints on the beat method of averting this evil may not be minter- 
eating to your numerous readers, and may direct the attention of others to this 
important, and too much neglected subject. 

This may be accounted for, by some people being incrednlm M to their efficaq, 
and others, from ignorance, neglecting to erect them. So that we find many luge  
houses both public' and private without them. In rome imtancea, 1 a n d e n h d ,  
the rods have been removed, from the erroneons supposition that they were dan- 
gerous appendages, and likely to attract the lightning to the building, which 
would in all probability otherwim escape. Nor is the idea without some appear- 
ance of truth, not from the inef6cacy of the preventive means, but from tbe careleaa 
manner in which the conducting rods are constructed and allowed to get injured, 
when they may convey the lightning in an improper direction. The inutilityof 
rods, when not well erected or allowed to get out of repair, nar strongly impressed 
on my mind a few d a p  since, when esamining a house which had been struck by the 
electric fluid a short time before, although there was a coductor about 30 feet 
from the part which had been struck. In this case a high semicircular ve.rnndal~ 
close to the river attracted the electricity. I t  demoliihed part of the cornice, divided 
itself and descended along two of the pillars I in one of them near the cmtn, a hole 
was tonod, to where it came to the level of an iron rail near the bottom. Thm 
it divided by the attraction of the iron on each side, and the pillar fell from t h ~  
point. It then passed through other pillam on the same level, leaving a smoked ap- 
pearance, and a quare hole, about a quarter of an inch each way ; descended to 
the ground floor, bunt  open and shattered several doors, and knocked doan two 
ttervants. Such an example may be supposed to milihte againrt the w of con- 
ductors ; but on examining the situation and state of the rod, it immedi.tely =- 
plained its inutility. The pointed extremity was broken off, and the p w  which 
should have been above the house was completely bent over the panrpet. The 
rod was fastened to the building by strong pieces of iron, and its inferior -mi- 
tg fixed in a large stone. This proves the necessity of attending to the carefd 

The large dome of Qovernment H o w  in Calcutta may be imtanced, u a re- 
markable example. Elevated above the buildinp in the neighbourhood, it forms o 
powerful conductor of electricity, on the top of which i. placed a figure of Britannia 
studded with iron pmuga, M if to defy her Father's thuuder. Con such a habitation 
be considered rpfa ? 







1831.1 Notics bf .Coal near Horlrungabad. 

e o ~ e t i o d  and preservation of rods, from tbe inlluence of the &her. When 
thir hrs been done, there appears to me, from the numerow facts on record, ao 
truth better establimhed in Naturd Philomopby, than that of rods, when properly 
constructed, preventing the fatal effects of lightning. 

The following nmarks on the best kind of conducting rodr may not be c o d .  
dered melm. 

1st. A bar of imn, 2 inches in diameter, g r a d d y  diminishing in size to it. 
upper extremity, and sdciently long to extend 4 or 5 feet above the higheat part 
of the building, and terminating in an inch of pointed platim, or a foot and a half 
of gilt copper, which retains ita fine poinb. The thick end of the rod b to 
terminate in a thinner piece of 10 or 12 feet long, which after p a ~ i n g  through r 
cylindrical cavity of brick-work filled with charcoal, is to extend from 
the building in the direction of a well or river, and terminate in r r e r d  
points. To defend thin termination of the rod from runt, and to convey the 
electricity more readily to the ground, the charcoal will be found useful. The wn- 
ductor is to be h e d  to the building by a thick block of wood, M, as to mine it 
about two feet from the surface. 

2dly. The extent to which thefie rods defend buildings m miid to form a circle 
with a radiw the length of the conductor. So that a building of 140 feet in diame- 
ter may be defended by a rod of 70 feel8. When two conducton ue nquired 
on the aame house, the upper part may be made to branch off dong the building, 
baring rereral points on the top raised from it. 

3dly. The part of the hwa r h i h  m highest and m t  to any hody of water 
is  to be preferred for the erection of conducting rods. 

The erection of such rods will not cost more than from 20 to 30 rupees: M t h q  
form a artain prevention against the dangerow, and destructive erects of lightning, 
i t  may be naturally *why then should any one cndaqer kis life .Id proper. 
ty when it can be avoided on such eawy term ? 

June, 1831. 

&Notice of Coal near Hohngabad. By J. Finnio, E q .  
at a Meeting of rh! Physical C h ]  

m e  Coal strata are observable on both banks of the B h w n  Nudda, n m  l 
high hill called Jamgurh, about 33 miles south of Hoshungabad, and 8 mila 
.oath of Bhoord., the haad of a Pergunnab in the Bait001 dimtrict, on the wmt 
of the road going to Baitool. The river apparently h~ cut its way t m  the 
w, thence RIM emtward, and empties itself into the Towah ; in which river tbc 
coal w u  first diecovered, and which gave rise to the supposition, that the cod 
to be found somenhere on the banh  of the former river. I make no h e s i t a h  in 

that the d i i r e y  will not prove of any benefit to trede, owing to thepmr- 
neM of the coal, its scarcity, its out of the way situation, and the dificulty of work. 
ing it. The rough sketch I have the pleasure to send, (PI. XIV. 6~ 1 and 2) wih  
the rpecimcns, will aid you in comprehending my descriptive account of the p i -  
tion of the several minerals. The bed extends N. and S. d i p  to the W. and d m  
not appear E. of the ghaut. Len@ h m  the ghaut to where it dwppean 16 h~ .  

NO. I. The earth on which the c o d  bed lies; ib depth could a k 
mcerkined, owing to the woter of the r i m  coming : i t  b howmr above one foot. 

No. 2. A very thin rtrstnm, -0 inches thick, of wal ; does not u k n d  far -t, 
and appearr to p a  into No. 3 bitnmino- shale, a stmtanr fow in* in t k k -  

s A n m b  do C h k ,  nrl. 16%. 
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am. No. 4, Iron stone m d  shale ; lies next above No. 3, and is five incha in 
thickness. Resting on 4, is a stratum of cod in such very thin plates, that i t  
t a s  dimcult to obtain m y  specimen larger than No. 5, a three inch stratum. No. 6. 
ochry brown iron ore, lies immediately above No. 5, commences where the 
cod first appeara, and only continua visible for a few feet, a five inch stratum. 

Above all in a stratum of sandstone 11 feet high, which shwtr  .up above tho 
alluvial soil, and overhangs the coal bed, which the current has worn away. 

X.-Proceedings of Societies. 

 AS ASIATIC SOCIETY. 
At a Meeting held on Wednesday, the 7th September, 1831. 0. Swinton, bq. in 

the Chair. 
Mrssrs. Burnonf. Lassen, and Lanulois, w e n  unanimously elected Honorary - .  

Members. 
Mr. J. Colvin, proposed by Mr. J. Prinsep, seconded by Mr. Wilson. 
Mr. De Noye proposed by Captain Tmyer, seconded by the Rev. Dr. Mill. 
The Secretary submitted the annual m o u n t  with Messrs. Mackintosh and Co. 

shewing a balance in favour of the Society of Rt~peea 10,147 9 10 ; &o the Col- 
lector's report of collections and outstandmg bills on the 31st of August, 1831. 

Read a letter from Mr. Da Costa, requesting subscription to 8 Persian Transla- 
tion of the Elemcnta of General History. 

Resolved, that the Society decline snbacribing. 
Fm tk nfwcum. 

A specimen of China Grass, from Cuttack, and a h  a species of Country Coehi- 
neal, were presented by the Rev. Mr. Garrow. 

A model of a Kettle, by Raja Kaleekrishen. 
A skin of a large Snake, by Mr. Davis. 

Fm the Library. - The 7th volume of his Ottoman History ass presented in the name of Mr. 
Von Hammer. 

The third number of F+ua presented by Professor Ottman Trant. 
Several numbers of the Journal Asiatiqne from the Editors. 

- The following Books received from the  Booksellers :- 
Hardwick's Zoology, 3 numbers; Cabinet Cyclo d m ;  History of Prance, 

rol. 2 ; Western World, vol. 1 ; Herschel's Natural Lience; Mission to the Cd- 
muk Tortan. 

The MeLeomlogical Registers for June and Jnly, from the Surveyor General's 
m w .  

Resolved, that the thankn of the Society be communicated to the donors of the 
above contributions. 

Some Persian Coins, collected by Colonel Wileon, and others by Lieut Couolly, 
were laid on the table, with drawings by Mr. J. Prinsep. 

An abstract of the H,Dulva, or firat portion of the Kah-Gyur, was presented by 
Mr. Csoma de Kwrooe, of which a notice by the Secretary was read to the meeting. - 

Colonel Wilson's collection comprises 
1st. Thirteen silver coins of the A m i d =  dynasty, with the usual symbols .ad 

inscriptions. &urrhrus &urrAcor Apawqs cucpyen)s 8urcuos mt+avos cprhrMqvos. 
Most of them could be recognized in Vaillant's work on the Numismatic history 
of the Arsacidae. I t  was supposed that one coin bore the name of ' Mithridated 
in Phaeoician characters, but nearer inspection shewn it to be merely the word 
&wrhcas badly executed. 
2d. Two silver wins having on the obverse a Grecian head--on the reverse, a 

species of seeptre, encircled with a wreath, with the worda on one C V K A ~ L W ~  (perhaps 
evrrhclo.~) T I ~ L O B C O S  ; on the other apxa 8uov--Aa#vAos. A Timothew Dionysos 
reigned in Heraclia Pontica, A. c. 356 (Pinkerton, II. 302.) 

3d. Six silver coins of the S~ssanide  dynasty ; a crowned head and Pehlavi 
inscription on the obverse, the fire altar and two attendant priests on the reverse. 

4th. Also some Alexandrine and Roman coins: one having an equestrian 
@re on one side, and on the other a man riding n n a dolphin, which could not  
be traced in any work of reference in the Society's L r a r y .  
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Lieut. Conolly's collection consists of one pold coin of the Sassanian dynasty, 
with the head and fire-altar very rndely mecuted : four gold coins with ~nserip- 
tiom in ancient Kuphic characters, but too much obliterated to be decyphered 
by any but an experienced medallist. Also two silver coins of the Kbalifs of 
the race of Ommieh : on the most legible of the two, the inscription informs us, 
that it wan struck at  Wdt in the year 129 Hij. (A. D. 746). 

In  Hallenberg's Nunritmutu On'cntalia are described several coins of the same 
period, tbe legends of which precisely correspond with those before us : the nearest 
In date is of the year 126 Hij. (A. D. 743). Menvau the twenty-first Khalif and 
fourteenth of the race of Ommieh came to the throne in 127 Hij. and was killed 
in 132 Hij. being the last of that family. W a i t  the town, on the Tigrin, at  which 
the coin wan struck, was so called, says the same authority, from being half way 
(~niddle) between Basra and Kufa: it was built b Ibn-Gjuzi A. H. 75, and 
remained the seat of the Khalifat (or at  least of d e  coinage) until the Abbas 
s u c ~ i o n .  when the capital w u  established at Mohamedinh, or Baghdad, u 
proved by coin8 struck in the year 137 Hij. 

2.-MEDICAL A N D  PHYSICAL SOCIETY. 
At the meeting of the 3d September, Messrs. Shean, Foley, and Wataon, were 

elected Members, and J. N. Casanova, M. D. of Cndiz, was elected a Cor- 
responding Member. A communication was then laid before the meeting 
from Dr. D. Stewart, of Howmb,stating the case of a boy who had received a severe 
injury of the head, with extensive fracture, nnd deep depression of a portion of 
the skull. A diagram descriptive of the injury, and two portions of bone remov- 
ed by trepanning, accompanied the communication. The case was remarkable, in 
consequence of the fracture of the inner table of the bone running to a distance 
of nearly half an inch from that of the outer table. On this account some devi- 
ation from the usual mode of operating was requisite. Prior to the operation, the 

.patient was quite insensible, and the worst symptom were present ; after the 
operation, he spoke in a composed and rational manner ; and all the bad symptoms 
disappeared. 

The following communications were also submitted. A cane of dislocation of the 
neck from a fall, which proved fatal next day, by Mr. Twining. Preparation from 
a subject, in whicli dlseased hip joint followed a severe injury on board ship. 
Case of a native woman, who was so severely lacerated by a tlger that it was 
n e c e m q  to remove the arm at  the shoulder, b Mr. J. Blackwood. Account . of a singular nervous afection to which the ~ a &  a t  Pinang are subject, by 
Mr. Boswell. Case in which the operation of lithotomy was followed by tetanus, 
and the patient was cured, by Mr. P. H. Brett; and a cane of fungus tumour 
in the orbit of a native, extirpated s u c d u l l y ,  by the same. 

The following comm~lnications, formerly presented to the Society, wsre then 
read and discussed by the Meeting ; viz. Mr. Galt's case of fever. This occur- 
red in a S-poy, who came to Hospital after nn illness of a month's duration, 
and died suddenly of rupture of the heart. The case was remarkable, from the t 

laceration taking place at the apex of the organ. There were appearancen about 
the heart, indicating chronic disease of long duration. Dr. R. Tytler's com- 
munication contained an account of a Hindoo, who was bitten in the foot by a 
Cohm de Capello. At the end of t l~ree hours the man became convulsed, and 
searcely sensible. Ammonia, brandy, and laudanum were adminiatered, and 
the wound was ncarified. The patient recovered, but his limb remained swollen 
for some days. Mr. Preston's case of ntrangulated Hernia occurred in an 

a " Eeropean, on whom the operation was performed after the patient had been 
suffering symptoms of strangulation for ten days, during the first six of wbich 
he avo~ded coming into Hospital. The bad a mptom ceased soon after the ope- 
ration was performed, und the patient recovendin a few days. Rajah Kalikissen's 
comm~~nication is a translation from an Oriental work on the Pulse. The pre- 
cautions, which :ire directed in native medical works, to he observed in feeling 

. the pulse, for the purpose of obtaining usefnl information regarding the patient's 
state of health, and the nature and tendency of any existing disease, are minutely 
but  fancifully described. The whole account haa relation to  imperfect notionr 
of the old doctrines of the Humorrhal pathology, upon which the s stem of Ben- 
gallee pathology and practice would appear to be founded. ~ a c i  modification 
of the pulse described, is referred to a morbid condition of one or  more of the 
different humours, to which the attention of the Physician is almost exclusivelv 
directed. Accordingly, as one or more of thew may be supposed to be affd, 
.o is the Physicim's opinion, diomosl, and mode of treatment guided. The 
easay is a curious record of one b&ch of a system, which rtill, to-a consider- 
able extent, e t a  in this wantry. 
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G L E A N I N G S  
xu 

S C I E N C E .  

I.-!l% Cmamnawa Bridge. 
Wx feel p k u m  in bringing to the notice of our readen, that a subahntlP 

bridge of &one bar been recently erected over the c u r u n u n s ~  river at NobatpGr, 
on the h i h  r o d  from Calcutta to &W, and that it war thrown open to 
tamveUem in the month of July of the preaent year. 

The Cuunrusur takes its rise unong the Rota6 hhilb, and Born into the Oanga 
Ohuiplr and Buxar : it partakea of the character of moat of the hill 

-, in g i g  marly dry, during the hot mouth ; and in being mbject to sudden' 
& impetaow Boo&, in the rrinr. The breadth of thechannel from bank to bank 
.t Nob.tpQr b 300 feet; the winter shaun is a b u t  half as broad ; and the 

rise of the water b nearly 30 feet, bringing it clore upon the level of 
the snrrounding country during the A n y  w o n .  
TBs -of this river have, from time immemorial, been considered impure by 

&e HindC, upon the authority of their h a m ,  and other sacred works. 
~ m t c r u  &ki, in his account of the sanctity of Oya, inculcates, that ' r  by the 

of the water of Karma&, d l  virtuow works are instantly destroyed;" 
indad rwh is the purport of the name itself. The Pudma-puran g i m  the follow-' 

hhtory of the origin of the severe denunciation against t h i  unfortunate river. 
Rdarq the monster demon of Hindu romance, who ruled in h k ,  the supposed 

u p i t d  of Ceylon, h d  carried off Situ, the bride of Rutma, and wan in conaequeuce 
b e o i i  in hi fort- by that heroic demi-god, at the head of a powerful army of 
IJ-. He endeavoured tp propitiate Siva, to aid him at thin juncture, and w 
fu succeeded throngh the i u t e d o n  of the goddesr Dmi, that the safety of k n c a  
ru promid, provided Rcmsaa should n u c a d  in transporting thither a limgsm or 
emblem of Sin,  which he should find on the K&a mounbin, without allowing 
i t  to touch the ground on its journey. 
aoolll. accordingly set out for K a i l b ,  and ha* obhined the Sfua liagem, 

n!turd without delay. When he had got as f u  ar Bydyaa&h, or the hill of Byjlutb, 
7- and I d a  conarted together m ingenioun uti6a to thwart hL purpose. 
z*8 approwhed, and accoated him in the semblance of a holy brahman ; while 
Pbru, the deity of waters, p a n d  invisibly into his belly, and produced w grim- 
o w  a commotion therein, that he war constrained to p a w  on hir journey, a d  
all upon the counterfeit bratman to ansit him by holding the h g m n  for a mo- 
ment. Indra joyfully took the image from his handa, and set it upon the grotmd, 
=hQc it b t l y  k a m e  6xed and immoveabk. Facrr*su merP timr had w Wed 
*.w UIIB8, NO. IS. 
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the capacious interior of the demon with aater, that ib dIachnrge produced a lake 
which was hence callad Ka&a. 

Under these circumstances, it h not surprisiag, that tiae believers should ettri- 
bute deiiling qualities to the stream, and avoid contact with it, especially after 
performing a pilgrimage of purification to Gya, Pryag, KwM, or  Jqu6rk .  
Many pious Hindus have accordingly conceived the laudable project of thmaring a 
bridge across the river, but from the ill s u c c e ~  attending their attempts, a supa-  
stitious dread has by degrees prevailed, that mme calamity wonld fall upon the 
head of any who should undertake the hazardom tank. 

Upwards of a centn ry cyo, ia the reign of Aulernglr, the Subadar of the k w m  
district attempted to erect a bridge one mile to the south of the present atructnm, 
but failed. Some of the materials arestill to be wen in that part of the river. Abont 
60 years aga, Rai B b h  Mal, the &wan of Himat BehMur, commenced a similar 
work very near to the present rite, hut with qua l ly  bad mcrrss. In 1780, Ahila Bai, 
the celebrated Marhatta princeas, deputed agenb to erect a bridge upon the 
spot, hot probably they were engaged upon her numerous embellbhmenb of the 
ghats at Benares until her death in 1795, M nothing se.ems to have been done here. 
Again during the residency of Mr. Duncan, Ndna Farnavlq minister of the Poone 
state, set to work in earnest upon t L  comtruction of a b r i w ;  after labouring at i t  
for ten years, andexpending, (according to current report 14 Inkha, but in rerl ity) 
between 2 and 3 lakhr, his death put a sudden stop to ita promcution. Hc had, 
however, overcome the principal dificultiea, which conaiskd in laying w a r e  foun- 
dations in a soil formed of deep oozing sand. A vant quantity of materids wan h 
collected, many of which were afterwards carried off by the wmindara and villagem 
of the neighboarhood and used in their h o u w  : a handsome well was uamd with 
a portion of them ; but this appropriation WM l a s  to be regretted, u such a work 
is equally w f u l  to traveller8 aa the bridge itself. 

A few years since, the Government went to the expence of necting a rope m e  
pension bridge of 300 feet span, for tbe accommodation of foot paasengem and the 
d& runners : i t  lmted well and is still in existence ; but not having been repaired for 
two years, it is now considered to be dangerous. I t  was contemplated at one time 
to replace this rope bridge by one of iron, and a proper person wcu deputed to 
mamine the spot ; hut this plan finally gave place to the more worthy object of 
which we now announce the completion. 

On the 9th Jnne, 1829, Rai Patni Ma1 of Benarea, well known for the nnmerous 
templa and ghats erected by him at  Mdthura and Bindrdbun, volnnteered to corn- 
plete the bridge commenced by N b a  Farnavlz ; contrary to the instanma of hb 
fnmily,who were alarmed at the prospect of some pemnal calamity ensuing them- 
from, and as much perhaps at the prospect of sinkinga vast sum in what was 
dered a fruitless project, he remained staunch ; although at the very outset him aife's 
demise might have been esteemed an evil omen ; and his offerwan encouraged by &I- 
vernment, withoot however committingitselfto any of the I ~ M  he proposed, which 
rere,  1, permiasion to use the materiala formerly collected ; 2, rssistance from the 
palice in procuring carts, &c. ; 3, the eemcea of the Secretary to the Bmares Corn- 
m i t b  of improvements, who had furnished a design for the new bridge ; 4, a remis- 
sion of the heavy duties on Chunar stone ; and 5, a confirmation of the title of  

Rqia Briurdvz NChnum,' which had been conferred upon him by the king of Delhi, 
during Mr. Seton's residency. The 4th boon was rendered nnnecessclry by opening 
a quarry expressly for the work, on the sandstone hills, 14 miles to the 5. W. of 
Nobatpdr: the eractment of the duty wonld nearly ham doubled the cost of the 
rtones, had these been brought from the Chulur quarrim. 
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Coaesraing the plan and progrem of the work, a brief notice will s d a .  Of the 
former, plate XVI. will rem to  gin a toterably 80- ideal. The original native 
b a g  ru to have bd r m n  u c h s  of 17 feet s p n  : to take a d v ~ t . g e  of the p k n  
already bllllt it a9 determined to throw two of t h c a  into one, m J i n g  three quai 
ueba , rb ich  with the pien ahodd occupy p m i d y  200 feet in apaa  The remicircu- 
hr form was prd& on aeeonnt of the gr-t rim of the river, the n e c a a q  height 
ofthe md way, the symmetry of the damtion, (since for mom than 8 months of th. 
year, the lercl of the wnter remains 2 step8 belaa the spring of the arch M shewn in 
thesketch,) ud the umreniaaee of cutting the stows to one model. Tbt s p m  of the 
a r c h  is 53 feet, and the depth of the massoin 3 f a t .  A mal t  of brick is laid over 
them to prevent any infiltrntiaa of vnter throng11 the jointa trom above. To  the 
p h  m &en a &on of 30 by 13 feet: tbe m u f r a y  i 25 feet mda, uul pedactly ho- 
rizonbl. Tbe centering c o ~ i a t e d  of6  h m e a ,  each composed of four p i e m  (Bg. 3.). 

M to be ss light M possible; forit mrut be marked, that no machinery conld be 
employed in the conrtnrctioa :--every stone rrrs to be m i 4  and posited by direet 
human labour I-6gorer 5, 6, and 7 am intended to exemplify one iolrana of t b h  
in the simple native mode of carrying stones : the number of m a  n i o ~ m r e d  
uxord i i  to the weight to be lifted, and fmm the combination of hers ,  the 
weight &xsvarily bears equally upon the wpportbg shnuldm of d l  tbe purqirr 
o r  carrierr ; with a myar of 16 men they readily move a atom of u many maunds, 
o r  ahont fourteen cwt. 

E u l y  in 18Z9, operations rers commenced by earbudrmg ths western half of the 
rhcr ,  M repmmted in fig. 2 ;  the two pim required on the enat k i n g  d d y  
provided or  needing but slight alteration, .ad the a t o w  of the intarmedi.te pier of 
the old rtracture serving, on mmo~rl, for the third new pier. 

Upon dewily the raad it PM found, that coffer damr o r  Whi of atone had heen 
k i d  down d l  .eraen the river for a b d t h  of 60 feet, ro u to convert the wbola 
bed M it  wereinto a mlid rock. Mwt of t b a e  rercbedthrough the U y  rtntum, 
20 feet deep, d rested upon the firm c h y  below1. Seme of them m d d y  
filled up either wholly or  in part with masonry, MI that there was but little 
di5mlty in coepledlrg as much of th. rprcs ss WM jndgcd ruS&nt for tbs 
mupport of the n e r  p i m .  Such hthb M remained un6nirbsd were therefore cleuued 
of sand to M great a depth ss could be attained, o r  until the aoder mmnry WM 

loat witb, and wen then filled with dhh, or  grouting of rough s t o m  and Imrkrr 
lime, the latter of which forms an excellent hydraulic eemenh u ru su9cimtly 
~nmd by the di5colty of braking away the old mcrsonry ; three co- of s q u r -  
& stones brought the piers to the bed of the river, and six more to the spring of 
the a w b a .  In April 1839, the first arch WM turned, and tbe two o h m  com- 
menced ; but a sodden rise of 26 feet in the river, in the m u n e  of one night, urried 
sway the rhok of the ceateriryr, fortunately without m y  materid damage to the 
mnonry. 'Ibe two remaining utbai were thrown ma in the hot sea800 of 183 1, 
and by dint of great exertion the roadway w u  made puubk by July ; tha 

We hove heard from the Raja, that be has deviated from the original plan here 
engraved in two rerpects : firat, by omitting the *mi-domsr over the receases on the 
pien ; and lecoudly, by substituting a plain pampet for the blurtrade on the wing 
walh; hi. rorrcetiour arrived too late to be attended to, the plate baring been previ- 
ousl y struck off. 

a Thew kothlr are oanltracted of long mtona auited togetha by woodm wedpr, 
(u In fig. 4,) formhfj q o a r e  cbamben d about 15 f a t  dkmeter ; they rwt upon a 
rod.. huw or jamoaf, wbicb is sunken through the nnd b~ the promr of under- 
ligvi, M pmslird b j  the w e l l - d i p  of Bcogol. 
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.tones of the p m p e b  and bdlrrb.da am now p r e p d  at  the quarrieu, md will 
be net up u won M the d ahall become paasable for artr. 

The estimated coat of the bridgc, d l r r i r a  of what had h laid out by N k  
Farnadz, was Ib. 100,000, a mm which has not probably been exceeded under tho 
careful management of the Raja, whose son, Rai Ram Kinhen, acted throoghont u 
executive superintendent on the spot. Tbe frirndly aid and advice of Captain 
Qrmt, executive omar  of the Banera didion, on d l  technical pointr, and mat- 
t en  of architectural t.ae, is particularly alluded toin the Raja's communiation to 
xu. He frequently d i b d  the work, and saw that it rar proper1 y e m t a d ,  w that 
on the r e m o d  of the centres, then ras no aemible sinking of the crown of the 
arches : the whole detail of the co~traetion ru however conhied to native ma- 
wns, and r e  bur  the execution doa great credit to their h a d  mutree'r skill 
and exertiom. 

The Caramnasur bridge may well m e  to wind np the h e n  of d l  im- 
provementa undertaken through the public spirit or philanthropic piety of Patni 
Md. We think it but juntice to his character, to make known the many other 
mrkn accomplished by him, and to hold him up to his wantrymen an an exam- 
ple worthy of imitation, while unong the rulers of India the bare mention rill 
be sure to draw upon him a full portion of the mpeet which such patriotic acts 
should ever command. We can but spare space for a brief notice of each. 

In 1802, he rebuilt the temple of Dirag-V*h at hfh~hua ,  at an expeace of 
Rn. 70,000. Daring that and the following years a h ,  he WM engaged upon the 
constroction of the h f a l ,  a magnificent stone tank at dd&hmra, which umt not 
less than 3 I.bhs of rupeea. 
In 1803, he rebnilt the temple and well of Bbarbaddnaa?, for Ra. 10,000. 
In 1804, he conrtructed a splendid well or Baoli at J w a k r t u U i ,  when pil- 

grim were much troubled for want of water, ha* to arry it thither from a 
distance of 24 milts : it mupied 2 yu r s  in buildiig,.and cmt Rs. 90,000. 

In 1805, he constructed three ghata at  K d k h  md ~~-~ n a r  
Patid., at  an expense of Ra 35,000. 

During the year 1806, in the neighboarhood of Hmidwnr, he spent Ib. 90,008 
upon aeved ghata and templa. 

In 1809, he erected a handsome semi or &&a of stone, near the temple of 
Radba Ram ThPLur at Bidruban, for the convenience of tmvellen, at an ex- 
of &. 60,000. 

In 1810, he expended Rn. 50,000, in the embelliihmentr of K.u(u1, a p l m  
much frequented by the Hindus of Delhi. 

In 1821, on a h i t  to Gya he de~oted IL. 7000 to the repair of many of the 
mcred places there. 
And finally in 1831, he wmpleted the Cnmmllps~ bridge, and it is nodispuyc- 

ment to say, that thii lsat work is calculated to be of more Iaating utility and 
celebrity than all that preceded it. 

P. S. Since writing the above we have learned with pleasure, that the Right 
Honorable the GOVERNOR G~NRBAL has been pleased to confer upon PATNI MAL 
the title of Raja, and that he was invested with the Khekief appropriate to his rank on 
the 15th October, at Ben*res, by W. A. BEOOKE, Esg. the venerable reprerentatire 
of the Gorernor General at that place. LORD WILLIAM BENTINCK has also been 
pleaaed to direct, a~ a further testimony of his approbation of 8nch laudable under- 
takings, that a drawing shall be made of the new bridge at the expence of Govern- 
ment, to be 6ent to England for the purpose of b e i i  lithogrrphed by an eminent 
utist, that wpiea of it may be distributed unong the Rqja's frisndr, u u 
mong  0 t h  natirea of dhtinction throughout India, 
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II.-Detmmbdon of tha hidude of Kurtigora in &achur. By 
Lieat. T. Fiahsr, Dep. Ad .  Qr. Nr. Gem. 

Tbe full account of the double altitnde instrument, given in the memoirs of the 
llrtmnomicrl Society of London, with the notice in the 1st No. of Q l g n ~ ~ n o a  in 
BCIKNCE of the particular instrument with which the annexed o b a r r r t i o ~  WM 
ma&, preclude the llaarrity of again describing it. - 

I t  may however be u well to remind the reader, that tbis instrument is intended 
to snpenede the employment of a level an a zero, and conaisb of two separate per- 
tical circla, to be need contemporanmasly (or very nearly m), in the measurement 
of the angle formed by a heavenly body, d its imqe rellected from a trough d 
w m r y  or other horisontul surface. Thu, while the teleocope of one circle ir 
pointed to a s tu ,  that of the other is dkected to its image, and &r their separate 
d n g r  bnve been registered, the p~ i t iona  u e  rerened, the elevated telacop 
being &premed to the imcy. and the d e p m  telescope elevated to the object ; and 
mw o b a e d ,  completing the maanrement of the angle on each circle, 
-pensating for the error in collim.tion, and for any change in the position of 
the points, which may have taken place in the interval between the two obrer- 
v . t i o ~ :  either the corresponding times or asimntha m u t  of coune be noted 
d t h  the altitader, in order to reduce them to the meridian. 

To uve the labour of t h i  l u t  reduction, the obeervetio~ contained in Tab. No. 
1, were made w near the median, u to render it uoneceaaary ; the contact of the 

.nd object heing completed in the one telescope about eight or ten second. 
belore ths tramit, and that in the other about the m e  time after i t  The r w e d  
obrc.nrAo~ in this cam are n e c a a d y  mde on a snbwquent night, which is a 
&&mltage, an then is a chance that in the intermediate time unequal changer 
m y  take place in the positions of the mier6meters ; tbi risque, however, does not 
appur fmm experiena to be very great, provided the interval be not considerable. 
It may a h  he urily detected by noting occasionally the differences of cach pair of 
micrometers when directed to a 6xed mark, the position of the instrument being 
.t the ume  time verified by muns of the t e l o p e  under the horisontul circle. 

f i n  ringle altitudes only are taken, the level on one of the telescopes ir d 
a zero, the telescope b e i i  C i t e d  to a fixed mark, and the 4% on ita 

being carefully noted, with a view to detect any changes that may take place 
in the p i t i on ,  either ofthe instrument bodily, or of the micrometen severr;lly. 

The dvantagee of the instrument are sufficiently obviow; besides enabling w 
to diapenac with the level, urd thereby cutting off all its uncertainties, we have a 
complete r t  of obeervatiow on two circlea, independent of each other, except u 
regards the small differences that depend on any chlnge in the zero pin&, .nd 
consequently each set may he estimated at twice the value of one made with asingle 
altitude instrument. 

The only objection to which the conetruction appears liable, is the sboanerr of 
the tramverse a h ,  which it is difficult to ksep level, as very s m d  inequalities in 
the pivots produce sursible effects on it, and the circle i conrequenlly 1 i . b  
to be thrown out of the vertical ; which in measurements made near the zenith, or  
.t a considerable distance from the meridian, may be productive of rome error. 
Plrctiully, however, this disadvantage bas not been found m great, u might h.re 
been expected from theory ; and it should be o b m e d ,  that the error ari . iq from 
thin uust may be compemakd, where the latitude only is wught, by observing pain 
of stan, which have nurly equal meridian dtitader, but are on opporite & of 
the zenith. 
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I. O h f i m  made with Dolfond'r D d k  dltilcdeZn&umcnt at K a r w a .  
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* These obarat ionn curnot be considend a Air t a t  of the amuacy a t h h b l o  
with the instrument, beqnse the accordance in the m u l b  dapanda partly on the 
uucbesa with which the N. P. dhtnnce of the ohm ured han been determined, 
nspectingwhich it is known there b a good deal of unesrtrinty (to the u k n t  in 
mme instnncen of five m n d s )  among cren the Oremwicb stma (ra P a r u n ) .  
Perhap  the most &factory proof of the iartrument's power woald be drawn from 
a cornpariron of a number of mesmmments made of a n g h  on different pnrtof the 
circumference by o h m n g  mud stcus repeatedly, but thk  required more leissm 
than I can a t  pnrent devote to the subject. 

~ o T L - L ~ ~ u ~ .  Flshef a 6 n t  table continuer in the form of the two aeta at tbs 
bead of the list throughout hia = r i a  of observations ; but an the printing of i t  at 
luge, wonld have occupied a considerable apace, we Lave vmtnred to *track the 
remainder, and put its contents in such a shape u rtiU to rher the power of the 
instrument, the variation in the redings of the two tclaeopsr, and the calculated 
latitude fmm each observation. 

In the w o o d  table also we have omitted the two d u m n r  containing tho 
rudings of the mimxopcs ,  and that containing the North Polar dkt .nca of the 
stun, which latter may be found, if required, from the correctad dtitade and 
deduced latitude.-ED.] 

111.-Of the hh'dion of Rent, and tha Distribution of Rmmnue, Irf,ttr 
the upproptiation of tracts of land. 

Before the mom scientific employment of capital, which awmpaniea man's 
i n c r ~ ~ ~ i n g  knowledge ; and before that concert and co-operation of mnny indivi- 
d d a ,  which the employment of capitol impliea ; m u ' s  power, we have eeen, ia but 
m u l l ,  of obtaining a clear anrpltu for his own peculiar rw ; whetber the land hs 
cultiv.ta happear to be puricutuly fertile, o r  particularly the revene. 

In  an infant society, in a country where population is scanty, the capability of 
the roil to yield nutriment to such quantity of w f u l  vegetshle germ8 IU L ulti- 
matsly found aspporting a r d y  increued population, u utterly unknown, and 
tboM who originally appwpriata certain portions of the roil, realize no income 
from their poaeesrion beyond what is obtainable by every one, who is willing to 
appropriate unoccupied ed, and to put memi into the ground when cleared. 

The i w -  of men, in auch circumrta-, can be~known only u the recorn- 
pence of the labour they besew ; for the amall tract of land which each cm take 
into cultivation, with b k  limited ability to clear and dmsm it, k capable of yielding 
a w t  i o a a w ,  only equal to the snpply of his urgent wants ; and every one ia free 
to make new appropriations of uncleued tracb~, M the necctmityoccurs for an u ten-  
sion of cnltivation, The -on of the soil can therefore at  thir time, recrve 

AII tbe numbem of men incraue, and with them their power of Ilrbonring, and 
of taking, with the aid of capital, luger  tract. under their care ; and ar, the wrdth 

' i n  the above I am of mom making no allowance for such varieties in tbe qm-  
lity of the mil na cannot fail to exut in all extensive tmcta : neither abdl I in tbs 
following reauminpr. The general principla elucidated, will t h u  strad 00 a  ell 
determined b i s ,  and tbe diwuaion will be tbol rwdaed  l a r  inrolmd ; a d  a h .  
we hare aaeer ta id  the etreeta, on the development d rent, d limitation in exrat , .  
which ia an mtkihute of the mil, rr a n  deteraim tbc i n t d . L .  ~ D O U  of rub- 
ti411 i e  q d t y ,  which ia an accidont. , 
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of society increases, and, with it, the knowledge of productive arts; the pmgnr- 
dvely increasing numbers will be enabled, not only to work, with a pow- e q d  to 
their greater numbers, but with an efficiency, through the more effectual aid 
obtained from capital, which sets free an income continually increaahg in a gr- 
proportion than the numbem increase, who are actually employed in the produc- 
tion of food. The revenue of the mietg  will then, u we have seen, be divided 
under two heads : it will be known aa the waged of hboru, and the profits of the 
stock of capital employed. 

But during the time that these inmensea of income, and evolvemens of distinct 
profib, have been taking place ; another separation of particul~r income from ge- 
neral revenue may also have been on foot, under particular circuuutmces of 
proprietomhip in the mil, and if the cutom had come to p r e d ,  ~ o n g s t  injivi- 
duals, of keeping considerable tracts in their poaemion. 

We have men, that each successive improvement, in the mode of applying 
capital to cultivation, raked profits from that rate to which they, of necessity, have 
8 tendency to sink, to some higher point ; whence it war the decided interestof the 
productive, and indeed of all clasees, that tbey should experience ruch reduction 
rn is brought about by the more extended employment of capital. To those how- 
ever who, besides being the possesson of capital, are proprietors of certainportions 
of the soil, provided tbey appropriate the lume extent of surface u Wore, to their 
own exclu8ive use, the power hm been secured of continuing to realize the same 
conatant rate of profits, from the employment of the =me amount of capital : 
ruch amount of capital, I mean, had been actually sunk in cultivation at the time 
when the rate of profits had experienced increase. We have seen that cultivation 
conld only be extended, aa population iucreaaed, and offered an effectual demand 
Tor increased quantities of food;-that it conld never be the interest of the culti- 
vator to b r i n ~  M, much food to market aa served onlv to sink ita  rice, while the - - - 
demand experienced no increase, calculated to counteract, on the aggregate of .Plea, 
the loss incident on each particular sale ; in ahort, that the introduction of improve- 
ments in @culture doer not lower the price of food; becaw such anevent 
would imporeriah cultivators. If then, after the introduction of an improved 
protean, the rate of agricultnd prohta be raised, aa we have suppoeed in aprePioua 
mtion, it is evident, that if the capitalist, there adverted to, were proprietor of the 
mil, he might always realize, on a capital of 114 measures, agrow return of 2PO 
messarea ; or a rate of profit of about 88 per cent. ; and this is an advantnge enjoyed 
by him, not becaw he is capitalist only, but because he is a proprietor of the 
mil also. 

Now if, at  this time, the average rate of profits, obtained in 0th- brancba of 
bnsinesa than agriculture, wan somewhere about 25 per cent and if there w u  
U c u l t y  experienced inobtaining productive employment for all the capital that 
might be (~~~umulating, it is not improbable that mere capitalists would willingly 
oEer to advance their aeeumnlations, to be allowed to cultivate this tract ; wn- 
senting to pay to the land-owner, the dilkrence between the 25 and 88 per cent. 
realized ; and in thin event, provided it were suacient in amount for his aupport, 
the landlord would enjoy the differena at his ease, under the d e n o h t i o n  of ths 
rent of his land. 

But it is dw probable, that aa population increased, and offered an effectual 
demuul for more food, it might be to the advantage of the capitalist to dnk a greater 
capitd thrn 114 meaaurea in actual production : his object will now be, k t  to 
d r e  a grow produce e q d  to the payment of hi labour and need, or 114 m a -  

* 

mrer j and m n d l y ,  to redkc sdcient  for the payment of him rent, or 78 j 



and lutly, to iinaraua hb o m  ntt pmbtr fmm 18 mavam to some lager qnan- 
tity. If he mnk 200 meaaura in actual prodwtion, and the m a l t  obtalned were 
in the g m ~ ,  320 meuarrr ; then he m n M  ham raeaeded in effecting what he 
pmpmd, vir. h o m  enrichment : for them will be, for the repayment of capital, 
200 marnrer ; of rent 78 ; and for profit 42 meanma; total 320. The rate of act 
produce obtained, for the are of both landlord and upitaliit, will have fallen from 
88 to 60 per cent. ; and the ratu of net profit aetnally falling to the capitdirt's share, 
will have fallen from !Xi to 21 per mt. Shonld he @n find that a ~ l e  could 
rsdi ly  ba etrccted, if mole food were brought to nurket; and, with this view, 
runk 50 additional meuura  of corn prodactidy, or 250 mecuans in d l  ; and if he 
r e d i d  a gror prodnce of 373 mannra,  he rill d l  hare effected what he aimed 
a t  : for hls productive capital, there will be 250 marurea ; for his rent, 78 ; and for 
net profits, 45 meaura  ; total 373. H t  rate of net profitr will now have sunk 
from 21 to between 18 and 19 per cent., and the proportion of net produce, g o i q  
to the formation of nntr  and profitl conjointly, will haw sunk from 60 to 
betwoen49 and 50 per cant. 

Now s u p p  any additional outlay yklded no inerears of return for the ac ln-  
rive are of the capitalit, which more than counterbalanced the troubk of superin- 
tendence ; then the net ineruaa, going to the UKI of the farmer and owner of this 
l a d ,  would permanently be about 60 per cent. on the capital sunk. If, however, 
the averye of p d t r  were lower than 18 or 19 perant .  in other bnncha of 
burioar, dthough no g r d 4 r  capital could with a d ~ h g e  be sunk upon thii land, 
still offem might be ma& to the landlord, of a higher rent, by those who were 
d o m  to invat their new accrunul.tionr in production. If the arerage rate of 
pmfita were 10 per cent. the landlord mnld m W y  be abk to denund from 
iris tenant a rent of 98, in place of 78 m w a m ;  and falling to obtain it, ha 
would t r a d e r  the farm to another. Now it mast not be supposed, that in eon- 
tcmphting thu fall in the rate of the h r ' s  peealkr p d t q  and thin nductioa 
of hk  aggregate @a, I am at all impugning the principle, formerly laid down, 
that tk rate of net retarn mnnt, in .grimlhuq be that whkh hold., when q r i c d -  
~ t r 6 n d a n y i n c r e u e o f o u t l . y  t c l rd tonodcqaue inaa reo l  their.ggrrg.te 
p r o h  ; for hare it k eridant, thrt although the h e r  con#ntr to the lowering 
of hir net receiptl ; and although, by thin fall, hin qgrqpte of g a b  u reduced, in 
the present are, from 45 to 25 meunrer ; still the q g q a t u  of produce, actually 
mt free for the enrichment of landlord and fumer, by the expenditure of so much 
capital M b employed, in not altered in the h t  ; it bar only come to pus, that 
because mumal.rio~ of capital were in pro(lnrr, and bemare it MI happened, 
&at the general rate of pmtltr in r n a n n h e t u m w ~  c o r n p d r e l y  low, the o m e n  
of  a p i t d  paderred we% their funds wpw,  and bringing them a q p l u  
incorn, to 4.8 them lying idle, and bringhg no income ; and that they thought 
i t  to their interat to be p i t t e d ,  by the landlord, to are hin knd for chir pupme, 
m n  wbcn rbep lud to pay him mon for thb prhilege, than othem had done W o n  
It  k by w v o l u n t q  u t  of the farmer th.t hb profitr u e  reduced in their aggre- 
gate amount; and although o h  may m p p h t  him in wmeqames of their 
qemes~ to obtrin prodnctirc employm~nt for their accumulatio~, dl it u not 
the ar, tht mom a p i t d  hu been t luuat into employment than w e d  to h n % ~ ~  
prodoctbn inthe qgregatu; and that, from thinaare,the.ggngdeof profitm 
Bu bean redwed : for when DEW tcnrstr offer the landlord a greater rent for tho 
pw of hi -0% they merely bring their capital to fill the plrcs of the formu 

. trout'# u p U ;  a d  extant of production L an- 
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IP JI Im& were of the name dq~aa of fertility, m d  q d l y  mil s ihued with 
nrpeet to markets, and if the rame improvement hd been introduced in their 
cultivation, which was adopted in the tract under consideration ; it i evident, that 
the same extemion of cultivation m d  the same evolvement and increase. of rmt 
would have generally taken place, provided the amounts realized under that deno- 
mination were sufficiently great to form the iadependent mean8 of support to tbs 
proprieton of the kad : and that every tract from which, by the iatroduction of 
the improved agricultural promm, an incnrsed grow reproduction was obtained, 
would be yielding profita equal to the average profits obhined in manufactures ; 
rents to the kndlordr, increasing with the incmmhg derire of api ta lkb to m . b  
their new accumulationr productive; and wrgeq increming in the qgrepte, in 
proportion to the incmahg number of khoum, whom the capitaliat., virh 
the concurrence of landlords, had found it to their adv.nt.ge to bring into 
mploymenL 

Oue of the luding prbciplea upon which we have maoned in thb euaay in, that 
wherever a quantity of food sufficient for the support of a man L obtainable, with 
an exertion of ro much labour aa man u able to make, there a man will be found in 
being. Now, in the very onbet of the u n e r  of enrichmmt,it may be tnn,th.t a nun, 
without the aid of implementa, and without suficient command of capital to enable 
him to work in agriculture, &ciently, and in due season, might barely rake from 
the soil, with his utmost exertion, what rufficed forhis maintenance. But t h i  is 
the easn after capitol bar come into operation, and after fitting and acientihe ar- 
rangemeuta have been made with regard to the treatment of the soil and d. Tbe 
employment of spades, for instance, in doe s e w n  inanred, in the illnsh.tive can 
already given, to the penom making rrse of them, if they thenwlvm continned to k- 
bour, a much pxtm quantity of food thra aufhced for their actual support. Still. 
however, the principle is true,tht ardiciwcy of food will call a being into erirtcmee 
for its conanmption. Let us suppose then, that thir cultivator found more needy 
p e m s  than himself in exttence, and offered them a sufficiency for them support, 
on the condition of their de* their continued laboar to hi pu- The food 
he formerly raised h i d ,  he now raises through their means; and the q w t i t y  
realized, if all were offered in uch.nge for labour and ita result., would inevitablr 
exchange for a greater quantity of labour thra M been nezesssry for i b  production. 

The advantage here pointed out, would originally be enjoyed by all who M no 
much capital to rink in cultivation r nerved for thin end, whether lad were, o r  
were not, still lying waste for future appropriation ; and the result6 of thir advant.ge 
we hve,  in the last section, been tmabg rs the profita of the stock of capita thrv 
invested. Bnt if there were greotu di5cultiea of any kind to be urcomtad in 
breaking up md cleuing new tracts, than in proceeding in the re& routine of 
cultivation in old lamia, and if, at the rame time, there were mcmy capitah undcrac- 
cumulation, there would be an immediate evolvement of rent properly soulled; tlut 
is, there would be found many personswilling to offer the proprietor of the cultivat- 
ed tracts a remuneration out of the p r o d  thence rea l id ,  merely on the wn- 
dition of hk allowing them the uae of land. 

It is e ~ ~ y  to say, unappropriated land dat ing,  --body wodd ret to work u 
farmen, under existiq proprieton ; each would at  once run to unoccupied waan, 
and become himself not only cspitdiit, but Imdlord also. But many mare penom 
must be posse~ed of capital enough for carrying on the routine of improved culti- 
vation than can be poum3.d of w h t  wodd serve for bra l ing up new l.ndr; a d  
u, therefore, there m u t  be a greater demand for old than for mdund 
the prno~u r l n d y  in pomdon of thae cultintod rrrrctr w i l l  cdoy dPrnWm 



superior to WOW, who prepow to appropriate an equal extent of new b u d ;  
.nd this difference in their dremnstaucca m i  immediately be known, b y b  
d m x a  with which other poorer capitalists would offer rent for p e n u s o n  to 
make me of the land. Thore who are passessed of mfident capital will of COUTM 
broceed to the new tracts; and when these are brought on the footing of the old 
oned, tbeae person8 will be in the same circumstanca M the ownm of the old 
hub, and will hare the option, M these had, of accepting rent, or of continuing in 
their own persom the double odice of landlord and farmer. 

But although, for the sake of hewing distinctly the gradual rise and p q r e m  of 
the different incomes of the mere labourer, the capitalit, and the I d l o r d ,  I ham 
ltuted with the ~upponition that, in the first. i?nttance, the fwd d z e d  wan only a 
recompenn for the labour actually sunk in obtaining it, and although, in the rer ia t  
iahncy of knowledge, thiu might hare been tbe caa in many pvts  of the world ; 
rtiU whm in the more favored regiom, we come to consider the extraordinaq 

- fscllldity of every apecia of ueeful p b t r  and animclls ; whsn we contemplate the 
of Ood tovardr M, in placing a t  our command, M tbe mana  ofoar subu-  

tcnce, lirky gcm wWh of themaelves work that m n d e m l  yeuly increase by which 
are enabled to enrich oarselres, it wi l l  be natural to suppose that in the bettar 

miL and climata the food of man will always, afterdue knowledge h.s been acquired, 
h e  been obtainable, with much lew than man's naremitting e x e d u  ; and that the 
pemona p a e n e d  of theland mast, cowequent~, alwap have had a command of 
greater labour than WM mtkiient for the mere work of  culture. We may 
p u t  t h m f m ,  without doing violence to the principles with whieb we started, 
that .fter tbe knowledge of applying capital in the most ordinary manner to pro- 
drrtion, md after the modes of i b  practical appb t ion  have become known, i t  
will be found, that the continuow labour necenauy for producing food is much 
leu than& food obtained in return will adice to support. But thiu food will, 
notwitbtndmg, command M much labour M can be supported by it whilst it lssg ; 
be can^ of the inevitable law of population, to which man is subject ; and owing to 
which, then mast mr be poor labonma springing into being, ready to oSm their 
continuoru and uncening nertion8,for what m@ca  to yield them continued mppOrC; 
and although the employment on the soil of wry small capitain in the mat obriotlr and 
ample ways, may be in the power of almwt rnT one in a new and under-peopled 
country, and may d c e  for yielding the mereat necessaries of life; dl thh may ba 
fu from securing to the indigent, M ample a supply of food, M those already in the 
pamession of clear tracg of land can d o r d  to gire : a command of the labour of the 
indigent, must therefore, I apprehend, be mry shortly m r e d  to the proprietom of 
tracts already in tillsge. Tbe power of obt.kring more food than snpportr tbe 
labour with which it is obtained, mart be an drantage enjoyed only by the ownem 
of cultivated mcts and holden of mtkient capital ; m d  on these accounb, wheracr 
the land is rendered capable of yielding qruntida of food, bearing a large propoltion 
to the labow;mnk, it will be found, whether rent be p.id or not to a dintinct clur 
of land&, that the elemenb of thb denomination of income do d y  exirt; 
for the land-owners and capitallb mmt be in better than t h m  
r h o  ue not poasawd of the soil, and of  mul la ti oar w h d t h  tobring new 
tracts into till*. And in comeqoence, it erentually comes to be a matterof 
choice with them, prvvided their pommions a n  &ently atemirc, whether t h w  
rin themaek keep capital in employment or aot ; mrny k i n g  n-y 
Q o* them rent for the nee of that which b alredy in a 5t atate to be tbe 
matrix, in which alone that npmdmction .sd inrmra a, rbkh not o n b  
yWdn w b d t b l  to reprodues the cap&& and mpport b e  Lbopr batowed UP 

it, but a copridurbk acar baidsr. 
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The rentof I d  tbmpmuxda l i . o m t h a c i ~ ~ ~ t h . t ~ n  wnrui)t 
tpringing up wherever A m b n i i c e  u obtainable, can be mpported by tbe p r d  

' of reproduction in larger n u m k n  than ue n m u y  for actual co-operation wi$b 
the principle of reproduction. Now, had the Almighty acted differently towardr 
h h c r e ~ t u m ;  had he secn fit to ordain, that nnder the most faro~lnMe c i m -  
rtancer, a mere sofheienq for the sopport of the requisite labour rhould k given 
off in agriculture, then it b clear, that n n t  m r  coald h a s  uirted; and that 
however engerly men might h a s  & a i d  to be pc#aessed of food, i t  could I K ~  

have more than repud the laboar actually in ita prodwtion. 
In this cue  there could have ban no reconduy wealth whrterer ; the laboor - for producing the food which supported the rgriculturhta being just sap 

plied from the whole prodace, them codd have tristed, not only no repurtc c h  
of landlords, but no meam even of mpporting the I.boanr while en& in pro- 
ducing any itemof m n d a r y  wedh. I t  u impwible then, that after qricultnm 
b undrrrtood at all, them ever should a b t  r time when he. produce of qd kboPr 
in agriculture. and mmufactnrai would be exchanged on e q d  turns ; the p r o h a  of 
.gricultlue mmt have been the malt of lea labour than it could support, whib 
the prodna of m a n d m  must m e d y  ham mvd to maintain the labour 
bestowed; and the difference between the two mart ham formed the dewnbr 
of rent. M well M the means of furnirhiq rupport to the dam of mabetaren : 
*thoat rent then, or r d m  without the rndimenta of mat, tbsn c d d  have bcea 
no wealth in exintenn, except food : and w h m r v  rulth of a aecmaup. 
& found, there the price of food mmt have been comparatively high M wntrutd 
with wrought Wares .  

I have deemed it n-ary to rhcr in different pointa of vim, d t o d d  
thor long upon what rppars to me the true nature of the source of rent ; for tha 
theories now in vogue trace it to a w%y different origin. They .ttribw i@ ex- 
h c e  only to the 1- p e r i d  of production, and to the inawing h t m d y  of 
d h  alone, on the part of adenre and inmasing p o p u h k ,  for the pocucaioll 
ef food; M if i b  m p h r  d n e  hd not alwap exited: and not *e to 
tbii most important circumstance, that the differcncs between the p r d  d 
e q d  IAb0lAr l@clllhJn m d  m-, ~ b i e h  they tbe hm 
price of food, M contrasted with other products, proecsd. from the law of pe- 
palation, which must ever have bean in force, coupled with the peculiar pro- 
ductivmeeu~ of food, from man's inevitably springing into being wherever nouhh- 
m a t  ia to be had, although l a  tban man's utmwt labour su88cw to niae thh mu- 
+art ; while m ry other product, which may be offered for this suflicienq of 
w, mart be the result of a mm'r unremitting labour, for the time Ihefood ho 
obrrim inexchange u d ~ d 8 k ' d  to licld him support. I t  b very tme, th.t but 
for the of men in needy &urn-, and not comectcd with a&- 
,,,& .n interebaqe. M thin could wmr be effected; and tberefom, tbe high 
price of food, estimated in other produb, n art . inly attributahk in p u t  to in- 
Wty of demand But thy overlook the most important part of the subject, the& 
k t  fm the peculiar praductivenea of that which wnrtitum food, thin dilkr- 

in the dat ive  prices of food and other p rodub  wuldnerer have existed, - if the demand for food were more iutenne than it has ever been known to be 
in the mwt populoarcountriea ; and having made t h i  one faLa mumption they 
p m ,  amneomly of course, in all their subequent r e u w i g .  If demand 
doaa s i e e  to mhe the pries of food in one inrture, it mmt eiFsct tbe s u w  
object e m  after; and thm they argue, that ar popuLtion becoma more .nd 
mrr dams, (b. Aemlna for food becoming mom rrwt more intame ia came- 



q.aws, the m n l t  mart be a w n t i n d j  h h g  pr i ced  food& a r a ~ y  in- 
clauc of popdathi  andwithtbeBrrtrka in the price of toad, the rants d 
the h d o r b  haviv  begun to be formed, t k q  rahaequudy mpaienoe wn- 
t i n d  incmwe witb every r n c d n g  rim. And hawe a landed gene i. 
placedintha ntont odions ofli,~hts,ufaUenlngon the ine re r r ingnecedkof  
tbepoor. ' 

N m ,  although I mod frealy grant, h t  intccrsity of demand for food mt cxiU, 
bcfore it an a m n u a d  d t k  more, or m mnch, labour u hrs been runk in its pro- 
doction ; atill I i e t ,  thet it u owing to tbir inkunity of demand only, when 
anpbd with the pacnliu fecundity of food-with its baing able, in fact, to rupport 
man for a longer time than he murt be mgqd in aiding in itr growth-that rent 
bu exbteam ; and that intensity of demand .low could never create rent : and 
1.f- irult, that inerearer of rent, in place of being obbiDlble from inc- 
of intmrity of demand for hod alone, proceed from improvements in man's pow- 
era of co-operatlv with the prolifie principle in this business of reproduction, 
ia .Ileh manner, m shall, in a rtill further degra, alter tbs difference betwan the 
hbohr oeassuily expended on food, md the lahoar the food will support wbm ob- 
t.iaed ; coupkd of coarw with that intearity of daire for food which aver mnst 
be in eJdrtmee, m l o w  M m m  & rubject, M rrs allow him to be, to the iduemce 
dtbe principle of popnl.tiw. 

I rh.U h e m d k  advert to circumehnaa utuier which appeamma may rsem 
to tvrmt tbe wnclmioa of theea -n, that tbe price of food, and witb 
it mt,m only with the (Irorth of population ; and shall here d the .#ention 
to what qpean v e y  gmedly to be overlooked in disquisitions regarding rmt  ; 
umdy, that tbe eod tu t ion  of mciety must he peculiar, and that accnmulatiens of 
a p i t d ,  and tmda of row co~uklerable ertent, mart be in tbe possession of i d &  
derlr e n  mch a rubeirision of the general produce can be made, as will call into 
oirtmas a repvrts ohma d Imdlordr. I t  ir Idd d m  in n c m t  worb, that rent 
b th.L partion of the euth's produce which k paid for the original and in- 
datructWa pmem of the mil. Now thh proporibion 4 ambigmas ; for although , 
tbe ume original and inda~tmctiile powen te which rent is attributed must ever 
bs in force, dl thir payment, under that p d i  den om^, cannot be nude 
Pnla* tbere ue in mciety pmom in circumstanced to make a ru5cient advanea 
of ap i td ,  to inlure the continnation of rncb atended cultivation M in competeat 
to yielding mot in a meparate form; and nnlw then be landlords in pos- 
d o n  of tracts of land so ertmsive, that this pe& share of the net pro- 
ceed~ of cultivation rhdl rtlttia for their comfortable maintenance at  the 
very lu s t  ; wbereu the proporition would eem to imply, that original and 
indentmctible powera existing, rent .Ira mmt alwaya u ia t  : the powm of the 
land to yield rent being o r i g i d  and indertrclctible, it follown, tha8 the mil 
mwt, M I  have d d y  8 h ,  be a l n p ,  while under skilful cultivation, 
y ~ d n g  what may be cdkd  the elemenb of rent; dtbongh it by no muns follows 
that w&ty rhould be no constitnted, or that poaamioun of such extent rbould be 
in the hande of indiridnah, M sh.U determine, under a particular denomination, 
any rpeci.6~ portions of the net produce into the handa of certain indiridodr 
living at tbeir w : and this w n r i h t i o u  is important ; for d t b n g h  exirting 
thoria of rent m y  seem to account for the appearances exhibited in such a 
r t t s  of d e t y  M Qirg in Europe and A d a  ; still they uttedy fail to e x p u  
eves in appearance, the circnmrt.aca of the clawea, &pending Per teair -er 
on the cultivation of the mil, in other p u ~  of the world, w b m  lud ir heM 
~ ~ t s n a r a f r o m t b a s w i t h w h i c h E u m p s u v ~ ~ .  



To the further elncidation of the mhjeet of rent, I wi l l  here bring to 
how very much natnn and her r a p  have bean overlooked in the theories of lrOa 
writern ; and how sadly her inflnea~e, in her procreative and reproductive du- 
rscter, has been misundemtood. 

I t  has latterly been oaual to suppose, that in agriculture, men in the most h- 
vorable situations, the net produce can continually be reduced, till an i n c m  of 
only 10 or 20 per cent. or whatever may be the ordinary rate of profits in trde, h 
obtained through the influence of the reproductive principle; and wnaequmtly, i t  
hm been inferred that the last doses of capital applied to land, and the k hactr 
taken under the plough, give nothing in the shape of increase gmte r  than 
arm to yield a return only equal to that obtained by other employera of pro- 
ductive capital. I have endeavoured throughout to shew, that thia is a f & ~  
 rumpt ti on, and that the extension of employment to capital on the land, M 

only continue to be made, m long .I increasing volumes of produce are given 
off in the shape of net gains for the ese of those who are interested in fixing 
production at some particular point. Let UI now take the matter a little more 
in dekil, and see how a cultivator could be brought to commit the egmgiour 
folly, of which theorists confidently aMnme that he moat be guilty. 

M. Humboldt, for instance, bean witness, that the reproductive powem of the 
Bananr are such, that 50 perches .of land yield, when planted with thue trea, 
rn5cient for the ~obaiatence of fifty individuals ; and this in return for the inveut- 
mmt of capital amonnting almost to an evanescent quantity ; for the fruitsgrow 
in this abundance almost spontaneously; the sole labour requisite, being that of 
removing the old trees, after the fruit they lure borne is ripe. With such repro- 
dnctive power at  command, ean any circumtanar be conceived poeaibly toe&t, 
under which it could be to the advantage of the cultivator to aink so much 
capita in this employment, that the net pmeads should so sink, as to yield 
only 10 or 20 per cent. on the capital employed ? Suppoae, the labour now 
required in removing the old trees to be equal to what one man can b a r ;  
estimate thin capital at  PI0 and in return for 810 sunk, thae h j?500 worth 
of net return; or a clear gain of 2500 pu cent. (4900 per cent.) 

Again I have reason to believe, that in ordinary rice grounds in Be@, which 
yield only one crop a year, the outlay on ten biggahs of 1,600 quare yards each, is 
in round numbers as follows :- 

B 8. d 
5 maunds of 80 lbe.each, for seed, at 2 shillinga per maund, 0 10 0 
5 ploughs hired for 12 d~p, at 5 pence per day, 0 19 0 

10 days labour of 10 men, at  2 pence per day, 1 0 0  
10 days labour of 5 men for cutting the crop, 0 10 0 
10 days labour of 5 men for bringing home the crop, 0 10 0 
2 days labour of 5 men for thrashing and winnowing, 0 4 2  

* ~ o t a I  outlay, 8 3  13 2 

The ordinary produce of this land is 100 maunds of grain in the husk, or of 
clean rice, ready for eonsumption, about 50 maunds; which sell8 in the market a t  
2 shillings and 8 pence per maund. 

50 Mauuds of rice, at 2 shillings and 8 pence per maand. 6 13 4 
15 Kohunr of atraw, at4 s h i l h p  per kohu~,  3 0 0  

*Total produce, b 9  13 4 



The diflsrsacs betrrsen outlay and at retarn b, in thin cam, Z6 OJ. Pd, and the 
net f i n  is at the rate of k h c n  150 and 160 per cent.. Now I a&, by what ms?am 
i t  codd ever b m e  the interest of tbe adtivator, or of the proprietor of the land, 
if be wen a q m a t e  person, that mcctmidy increaning doem of capital b a l d  be 
sunk on thir land, till tbe net p d  fell to 40 per cant. ? We may mrt mmrued. 
%r tbe country is most dmwly peopled, that my eiTort, in the small n y , b  
been made to render the spot M productive M potsible; that a greater outlay 
could not, with advantage, take place in reed ; or in ploughing, in weed in^, or in 
mttiqy ; h r  many d v e  yean~ have p r o d  the p ramt  outlay to leave at the 
end of tbe rewn, the greatest net pin. Capital +ht podbly, with advantage, 
be invated on the land, in tbe introduction of new manrva a d  -; and a 
m n d  crop might perhaps be adrant.geody obtdned from the n m e  land by 
jodiciour arrangements. for irrigation daring tba dry ruuvl ; and that in thh way, 
an m t e  of gain might be d i d ,  which rhodd bau a fall@ pro- 
portion to the whole capital sunk, is re ry m b l e  : but that it should GTW be to tbe 
admtage of my partim to thrurt capital en the land till the n u  p r o h a  fell to 
the ordinary rate of profit in trade, I cannot be ptmarded. 

If now we tnrn from the t~tudy of b a n a n ~  and rice in b o p i d  dimam, to mib 
and skim, where all im comparative sterility, to the wha t  lamb of w h d  for 
instance, we &all still meet with m u l b  marly simiilu : the avenge outlay apom 
100 .era of wheat land may, I believe, be taken at  about k'350 ; which inelmdm 
team, and wear and tear, manure, taxes, and KI forth ; and the average return may 
be taken at  250 q m n  of p i n ,  with about 200 loah of straw. If the prim of 
w b t  be &3 per quarter, we hare 8750 for the grain alone; from which if 
&SO be deducted, then renuins a c l u r  mrplor of k'400, evey yeu, or a II& 
increase at about 115 per a n t ,  withont the d u e  of the straw. Under whatdrcnm- 
atancacodd it become the farmen, or tho landlord's intenrt, to ineraw tbe 
wsd, the tam,  the number of Inboaren, kc. while the nme tIyskm of dtivaticn 
prwdtd, till retnm bore tbe propodon of 10 or 20 per esnt. to outlay ? 

But all the instances I have given are, it may k uid, thow in which tha repro- 
ductive powen of nature a n  exhibited under peculiar advantap. Be it lo ; let 
na tnrn to the bleak hill ddes, or to the moots of Scotjn~~d, wbem 1,000 .era of 
land may yield only snfseimt nourkhment for a Bock of 100 shcep ; and we s U  
still Bnd h t  the deep fanner .ad landlord can n m r  be inkrated in per- 
mitting the e x h i o n  of capital on their land, till net return sinks to meb rab 
u is calcakted on by polit id cconomkts. 

In good puture I d ,  I learn, that a Bock of 200 ewes, on 100 acra 6f land, may 
be calculated to produce my year 2W) bb, uch of which at 3 yeum old ia 
of e q u a l d w  with the parent ewe, h i d e s  having Jieldcd mry year a Bees. 
Let ur therefore suppone the case of worn hndr, where two thowand .cm yield 
only u much the 100 good acm, where the sheep have far to travel for what they 
at, and where they are exposed to many accidenb, and that every mmnd ewe bean a 
Iamb, which is in three p n  a prime shcep ; then after the l a p  of the fint 3 
yean, then is d i d  a periodical inmaw of a h t  50 per ant .  in stoek alow, 
beAda the valne of the wool. The capitd mnkin sheep mtwt alwayl yield the 
nme rate d inersve m d  profit on the ume extent of land, m long M the u- 
tent ofthe stock is properly adapted to the pmm of the lu& on which it b 

Tbere MOOU lome error in the dculotim of the preceding rt.(emenlr, but u the 
pr amount will not bo materially affsfted, wo lmro them u they rtand in tho M%B. 

ED. 



g r m d ; a d f t w m a a b e t o t b e ~ o f ~  putyroto imeuethc rraL 
thrttbe.brpPaLdbeumDe d i r r c d f r o m m t  dsdckllt -:the 
gmde~apit.l,tladar,rhicheubemaLthrbep,m~Lth.trhieb~.ac& 
~ t b G ~ ~ d & e t ~ h , d d r i . , f r o m t h e p r o c m -  
t i r e p e m a f t b e  ~EI&. aut ever be ~kyopdtbtrrtcofnetaUaun 
wbich may be rcclorwd, la tbe time, tbe a r a q e  rate of profrtr of tbe day. 
~ t a c n , I m m i k  it q.iteia~poriblc,thatanyappLk.tionrofapit.l 
.bollldk mdc in- omnaion with qridtum mdthe p d w t b n  offood, 
rhicbbaidaproht., @)J L.ornmwh, d o a n o t y i c l d t b e h h  ofrent 
d W ; M d r h h ~ ~ ~ p ~ , k a a c O o d b M ~ h k b w n ~ l o ~ t s d  
rabk pdodhm, that they rhll yearly yield a  four-fdd, a five-told, and in 
OM am a Mty, a a h.odrrd-fold, nay, roputima 1000-fold ; nod be- 
ameuooogthe .nimriL,vhich God h.s ILopLesd lloda man'r annrmrd, be 
b u o r d r i o s d , t h a t ~ b y y a r t k e r h . L 1 ,  h m a t m b e a t k u t , a t r o - M d  
iacrruc d embers:  .Id B d l y , b e a o r  it mwt kvitably be always to the 
d~tqadmantostrive , . tm.ceommodating rad andlabour to tbe milat 
bh dirpoul, and live-#to& to the trrtr where they m q  6nd their DO- 
W t b e  gatar poaible netprodudon . h r l l b e ~ r t f r e e f o r h i s m e ;  
- t b e g a t e r t # r r r p r a l & d o a w t i n f v r c o i a c i d e m t b a & e t d  
l@or20prrn+whiehhrccLoocdahirrrtarnintrde. 

N m , I i n d a h d t b e  above ~ i d c t . t i ~ t b a t w b e m a n u n ~ p a h  
hbrelf m r l i l fd  c o q m d o n  with the reprodtbctive and procratirr prisdple, tbe 
dcmeetsof rent u r , y u r b y  -,in every stageofprod&: a n d w h a ~ o m r  
eoartimtionof rodccynuy hold; w h e t k a p u t  of thene tp ra loabeae t ldde  
mda that dtoominaIion; or  ahether it entirely pa to the naeof the hbonrcn 
r b o ~ m r t o n t h . o i l ; t o t h e r r m ~ o f t h e I r b o r u , t b e r c p r o d n e t i m  
oC the apiW, and the fonnrtion of the income of the employer of the capital, 
rhicfi nmayplrriwrly b a r a h 8 n n k  to render puticdar t n c t ~  applkd~leto 
certain k d p t b m  of dtivatioa, for which in tbdr mhud .t.tc thq were not 
d+d; or wbetber, Iloda a di lhmt nystem of ornurhip, i t  may p to rbe 
m e r s m p p o r t o f t b e h o l h t c k w a , d h ~ a n n e s ~ i n t h e h K b  oftheper- 
mna who mn the ground. If, for inrtrrre, an infant mchy wan to qrrd 
&adfomacormby, i n t b e m m m r I h a v e  w p p w d  in the- Waioar, ach 
~ ~ , d . g . i n b n r L i n g m t o n s r f i m n L . ;  euhtakingposrariond 
mmllchvuantkod u merely deed toykhifoodakmefor t bc i rnmbas ;  it 
h eridmt, from wbat h.s .bme bccn rbcm, that although tk retarn ach 
obahd for tbe capital of rsed and implements employed, mart be at the rate d 
.oms Lardrcb per a n t  (a rate fully capable, in a roeietp difFerratly c o h t e d ,  
of yielding b&ka raga, a  profit to apit.lirt., and a  reat to I d o r & , )  still it N 
eqnally midant, that but a maieiency tor the m.intarrsce of the diaaed 
~ c o a l d b e o b ~ f r o m  t h c r d t m c t a w h i c h  e41h.d in ocaptioa; 
.od that nothing but a IPM rmintrrmrcs woald nu be erolved for tbair con- 
mmption, wen after tbc whoh country hd become damely popdom, 4 .Aa 
soma ~ l e a d v a n c e h d  been ma& in the knowledge of the prodPctim 
uta ;  dthsmronr f o r t h  amntryrolltinuhg in thL rt.ts, ofyiekliagmem 
mgea for all ita inlubitanta, are tbas : &y, that thc umpb W i  d jpo- 
ranee of the people, keep them contented with food do- atmmdiug i. 
ob- rhir with perhaps put only of tbe labour of the hmiy,  m they mlret do 
w h  meh a d  of inaaw ir given off, generation .ftsi generrtioo wt 
mre ; a d  in ~~nrrqaence, uramnhted no capital for indircet appliution to 4- 
e, or to m a n e m a .  Undu thae -a rro a ~ a  w d d  erkt 



.Ofthe fivoluh'01, of Rd, &. 
of a sise more than mdlcient to feed the men who Uved and laboured on them ; 

no investmeah could found for w i d ,  of a greater vdue than the occu- 
pant could obtain, by a m o w  probably of r put of the ensuing crop If, in 
auch a s l t e  of society, a government wen to step in, and to hse, before it d- 
ed its da th t ion ,  a tmth, or a fiftb, or a half of the produce ; it ieI manifcat, that 
thh might be dected, the population failing, or keeping back in a cormpondiq . 
degree : but it ieI obo eqoally manifat, that the produce cbus appropriated, could 
llspabe legitimately entitled to the name of rmt  ; (rqd tb.t th-t men in pow- who 
~erci led thinmthority, however tbq might be the lonkof rh. mil, and of the luck- 
les inh.bit.nb, conld never 8 t . l d  towar& them in the true relation of Iandlorda. 
If d l  t hae  laboonn worked a little, and w m  idle during the r u t  of the ycu, r b q  
t h  would in reality enjoy the b ~ u  of landlord's share : if one half laboured 
amtinudly, and the other remained idle, the idle part would live upon the d, 
tbwgl ponibiy not the nominal mat. l a b d l  .grin advert to thu put of rbo 
rhbject, when re come to the c o n r i d e d n  of such tua, am form a proportion of 
& (( .~g prod- of the roil . meantime I would point out again, what I uukG 
mured, m e  page8 back, to 6s on the attention, that rent doar not inevitably 
proceed from the aorsr g t a e d y  urigwd to its fornution, in recent work oa 
ptitial economy ; d y ,  the limitation of tbe extent of the land, and the ex&t  
uce of wietia in the roil ; 'togaba vith such Htendty of denund for food u 
d m  only k old and fully peopled countrisr : but W other euua must be in 
~~, ere rent can be known u a &in6 income, for a dir tk t  dm ; u, for 
bta~8 ,  the p m h  of larger m o n o ,  both in land 4 in capital, thrn 
mtke for the mere feeding of the labourera ; and the duporition, on the p.ut of 
ths inlubitsnts, to invat mvra of capitd in dtivation, in conjMetiolr with tba 
pealiar fscllodity of pluah .nd roirmlr, to which J1 incrsw J t e r  i(r kind o w a  

br-. Foreumple. it hobvbus, that whether r coantry wen m i f o r d 7  
kt&, or partly f d e  and putlx rtarile, it might still be covered with a pop* 
tion. ameng8t whom no rent, or profit#, were known by di~tinct dmominat io~;  
md it L Jsu, that tht population murt be in proportion to the fertility of tba 
ruiemt~ecr; 4 i t i e I . L o  deu,tb.twhcther tkedirtriet.mre f a r t i l c o r h  
mrura, Lhs wbob population wodd,whmeva popuLtion WM full, be fonnd l iv iq  
from Lurd to mouth; although t h q  h.d amongat them the elementa both of 
p 6 h  u d  d mnb. If, in OF dietrict, on one .en, a produce of 10 mmmua 
obtdwd from an expaditwe in rsed of OM mulrue, 4 if the balance my 
r 6 c a  for tha hepport of one man ; while, in . n o b  l e ~  fertile district, an acre, 
fram an e q d  expenditure, yield only two menura of produce, an extent of 
Irrt.a, e q d ' t o  nine .ertl in plux of 0% rill be required for the support 
of -h indiridd ; .lrd both men will be in the 8ame circnmstuuzl, both 
dl h.re wh.c ruppoN him .nd no mom; .nd in neither we will there 
& a kdlord .nd a p i d h t ,  ~DOWU dbthdy M each; and the labour either 
krtom mrut be Lhs u- which it ieI d d  to apply. Now hem ut all ths . . hl6lM, limitation in extent, variety of mils, and a dew population, 
whi& .rs genaraUy stated M being all-au&ient in che evolvement of rent ; and 
-ieg but a dY of labourers in being. Limitation in the extent of diepor- 
.ble ksd, md the exbtmce of vuirtier of roil, togerher wicb daue population, 
by no msuu therefon &an the existence of I.ndlord~ ; and it appurs to me 
a matter of great importwho? to know the nuom why rent may not be in &t- 
e n ~ ,  with a d e w  population, offering a full denund for d l  the food that can 
h produced, and while in6nite varietia a i s t  in the qualitiu of tbe roil; and 
t9.h urupd ibdSeocedCp~& SOtmthae c W t l 4 e a d 0 ~  but 



an the rh te  o f d e t y ,  conpled with the power p o a m d  by all primary nal tb ,  of 
being obtained with less labour than it can support; for without this knowkdp?, 
the circumstances of the whole of Agricultird Anin, and of many other p e  of 
the world, would be qnita inCompnhensible. 

I ham mid, that the elementr of rent will alwaya be girm off, wherever agri- 
culture, M a ncienee, b knorn;  whether the cxceaa reproduced beyond what 
m5oed for supporting the producing labour, and for yielding the rate of profit3 
of the day, be swdlowed np by a deDM popnl(?tim, exclusively emplayed on 
minute portiom of land for a part of their time; or whether it be net cui& 
yearly, to replace a capital which may have been invested in fitking a mil for 
certain descriptions of cultivation, for which by nature it WM not calculated : and 
in this latter way I admit, that h an improved corntry, where manufactllra 
flourish, the Iaat capital sunk in raking food for the use of the manufacturing . 
pepdatian, may yield merely a sdciency for replacing the capital stock employ- 
ed and the profits on that rtock. Bnt although thii may be acusiondly the 
came, it will still be found to be tme, that to the capital, .in immediate co-opera- 
tion with the reproductive principle, a much greater rate of pro* than 10 o r  
20 per writ. is given ' off; dtbough thb greater rate may jult auffice to bring, 
in .the whole couree of a leuc, the average rate of profits of the day to the 
p a t e r  capitalwhichmay indirecrly have been sunk in manuring, in paring and barn- 
ing, and in otherwise altering the nature of a soil ; and after tbe product, in tbe 
m u m  of A term of yeur, h~ au5ced to repay the capital originally advanced 
with its ordinary pro5ta during tbe interval, I conceive it to be probable that 
in moot euu, the greater net nproduction than ssrpa to form the pro& -of 
the day, t~ulmequently following the ordinary expenditure of need .ad labour 
olrly, will ultimately find im way into the landlord's hand#, M rent. Why, 
I r o d d  mk, but with thin dew, nheuld hndloml~ ever permit the ocenpath 
of their Ladr ? pcmns must o&r the-m a return for the favor bmto,wed, or the 
8e of the land can ncmr be obtained. Periodical reproduction and iocmue go 
on in many more wap thrm one ; and if the expense of keeping land always fit 
fop the growth of wheat, be m h  M to swallow up all the incmaee yevly girm 
olT beyond the LIB& profib of trade, it will be manifestly to the kndlord'a in- 
tu change its destination, and give it to some one who will grow oats, or graze aheq~, 
or eren let rabhita breed on ik For under mme one of them qstemr of muuge- 
mmt, however bad the land, a much greater annual reproduction mwt be evolved, 
than 8115- for a e  repayment of the atoak so i n m a ,  and the ordinary profitm on 
that stock also, and therefore for tbe formation and payment of rent ; and by ahat- 
ever syntem the landlord is indiriduUy most enriched, that rill ultimately be 
found to be die one pnmued in all countria, where extenrive tracts of land have 
become private property. Hence it may be in fed ,  that whatever the extent d 
capital may be indirectly employed in agriculture, all landa in old counhier, 
when society m properly d t u t e d ,  will be found yielding rent. 

I t  haa been mud, in the later mrka on wealth, to treat all laboub and ~ p l o g -  
ment of capital, M if d l y  enjoying the reprodnaive and innmental pow- 
if in fact they were thermalvm original murce~ of profit and wagen ; and i t  b n  
become the custom to wmider d l  the powers of nature which tend, in any way, to 
min t  man in his endeavonra at effecting the'modifiation of products, ss parsing 
the power of enriching mankind more eficienay than the soil, than the . 
matrix in which alooa reproduction and incruse can be elTeeted : and thin kallw 

tbs ail. done b limited in its extedt ; while the aid obtainable from water, from 
W-*,from wind, a n d f r o m ~ , u e e r a t o b e h r d ~ d . 1 1 o r i l l t e  

# 



Of tL Edutiw of Rent, &c. 

nuka mc of them : and it b e  coaaeqlwntly became tbe common opinion that, in 
.gricllltare, nature doea no more, nay even k, t o d  enrichment, than the 
Ma% in every other branch of pmdrrtioa. But man on tbsre grounds, the attempt 
to impnp (hs rupcrior prodoctivellca of agriculture o m  all other employment 
of a p i h l  u futile ; for air and water, winti andrun, are labonring M onramittingly 
in ngricnltnre, M they .cur be in dsng, in bleaching, or in m y  other p- 
whemin the d o l l  of the h u n t s  in made UM of ; labounq too in the prose 
in m-@on mtb a power which m completay loat skht  of, that of ~ p m d u c -  
tion and increme, while in all other prowma which can be imagined, the elementm 
are kbo* mldy in the work of modi6crtior~ Were then no inuaw e&cred 
of M u  pmdacb to t h a e  coapumed during production, c o d  we haw m y  in- 
rreros of prodlldr after their kind ? and without thh how mnld r e  connt om 
a u t  year's income, king like in m t n n  to that of the Imt ? How than can it be 
for a moment r apped ,  th.t the power of modlli&n, the pow- of obt.iniw OW 
e t  of products di- in tbeir mtumj by the datmction of another be a 

mnnx of d t h ,  and periodical imnuc ,  erespt in mbordLurion to thU =pro- 
ductive d incremental influence, by which alone, yur by ysu, r like income u 
trolved, mtEciit  for the support of LU elurer ? 

An rhen it a p p . y  that the rate of net proaseda roa1ired, beyond wh.tL expended 
h p r o d d o n  in agridtnre, mtlrt always be bepad, and in moat c a m  m y  
beyond what.m are in the habit of eo- the average r a b  of profit of the day; 
.nd that the difference between the two gar, where d e t y  b properly -timed, 
to tbe are of tba landlord, under tha dcmmhtioo of rent; d M it .Iro.ppan, 
that r h a s r s r  the nprodnctire principla hu M direct iducnce on tba cma- 
tion of &me, tbe rate of net return mrut hrs been high; it followa that rent, 
in such a atate of roeiety, mart d r a p  bs obtained for the we which madeof the 
laud; i t b a t t h e  aame time true, that, iatbe e a r l i a l t r g a o f  roeiety, utbera 
wolald be but f m  .ceumulatiom of api td ,  and but few manufadwing at.- 
bluhmcntr, them could hudly be pomened a criterion by which to form & judg- 
ment of tba Warema betwwn the return acta~llly r e d i d  by a cartain upendi- 
ture on the land, and the return u%dky redzed from a aimhr expenditure 
in otber brunhm of production; and, aa, at the umetime, it iprohabla, 
that thore who tbcn actually tilled the ground, with a vie+ to raising themby 
a mlmistaace, w e n  in pooadon d what d y  sewed to keep them in being, 
tbe existence of mt, M a wpurte income for the rnpporL of a reparate 
clan of propriaton, owld not bs known : mill, however, it is clur, that itm 
e l m  wen them, ready to show t h e d m  rheaever the land rhould bem 
appertiooed to indiddub, u to form conridsrrble -tea : and M soon M the in- 
eras of b u g b t  prod-, and of l m q ,  put it in the power of the propneton of 
these a t a t a ,  to I a e b  tbe predna of hudre& and thonundm of mu, on their 
om pmond  g d h t i o n .  Whsn .Lo a maniafactnriq clan hrs sprang into 
uiamce, living oll meh of the produce of clgienltarsu is beyond the comt~mptian 
.of  tho^ W a 8 u d y  eng+ in i b  prod& ; and when the uramuhtionu3d 
appropriation of upiW in every brureh of buninam hu erubled mankind to arecr- 
tainwhat the avenge rate of gaim in t h  vuioun oeeapationr may be, thenthe 
qa rn t ion  of reat b m  tbe profib of bruioar p r o d  ; and then it eomr to py 
that tba farmer's on h b  yearly expadibn, ue f o r d  to accommodate them- 
r d m t o t b a  rate o b W  b d o t h r  pmducera, .rd that the renboftheland- 
lord are raised with every fall in thaa rrta of profiw Thsn .Lo it in, that 
tbe rd11e of rcd at.te comer to be atimatul, by a compariwn of w h t m  
old capita4 u mwt bo prid in Lhrir purehw, #night make in trde, or 



mrmnhc&; u d  the wt -la obtiimbls, beyatd all aort of prodllcrioa , 
and the prodts of tha day, u looked oa M tbe herest, or pro& of tbe sam 
thus sank in tbe pwch.rs of tracts of land. It in not probable, that such an 
investment of capital rill be called an anhd invdng of capital in production, 
for it cannot hut he known, that the real invrstment of capital in produetion is not 
the fee rimpleof a landed a&te 5 bnt that the yearly ontlay of the hrmcr is the. 
m l l y  productive capital, n p n  which he obt.im, whatever may be the u t m t  of 
the aceg reprddnced, only the average profits of the day an ansincome. Indeed, 
ifmany accamahtiona should happen to be neeking investment, offers, M we 
have already remarked, may be made to landlords, for the urn of their land, which. 
leave an income to the farmer even below the rate of profits in trade ; the pm6b 
in trade eannot, we have wen, be forced permanently below a certsin rate, and r 
certain aggregate amonnt ; if, for instance, society d e n  a dcmaad only for 1OOW 
hatap while the price of bata ia 10 ahillingo each, and if the prime cost of the hat 
rbodd be 9000 shillings, then the profits of hatters d l  be 1000 shillings, or 10 
per a n t .  and they cannot be brought permanently lower, if the d e  of 15009 
could only be efested at 5 ahibga each, and if the sale of only 8068 could he 
e i f d  at 11 e i n g r  eu:h ; in this eue only 9000 shillings ,muld be pcrma- 
m t l y  invested in hat-making. Bnt although profits migbt be at  10 per cent. 
in manufactures, they might be at 6 or 4 per a n t .  in farming, and with theif 
f.ll in the rate, thdr aggregate might d.o be suffering redaction ; for the sinking 
of these to rn low a point wonld be broyght .boat by no new i n e m e n t  of 
additional capital, which wodd tend to reduce the aggqnte  d net produce 
achdly  d i z e d  from the lmd ; bnt by the intensity of denire, in persona p- 
resred of .ecumulationa of capital, to be working an farmers on certain lan&. Tha 
idea which prevail in all recent worb  on political economy, an a re.eon why a 
farma's p r d t s  should not fall below thore of other producem, is, that tbe f m  
can withdraw hL capital from thia mode of production, .and vest it in other 
branchen of b d n a w  where profits are higher, and hen- that an .reryle state d 
pmfit m m  p m d  in all oecopations : the whole @nor af my u p m b  pa to 
.hew thi wnmption to be unwammted; andthat thh power of shis  from tad61 

to trade at will, upon which men no mntieually ~ ~ M O U  in a b t r u t  rpccal.tioas, cam 
only be enjoyed during tbe time that production in ergerly rccli new invest- 
ments of capital, and cannot exist w h m  approrimationa have bcen made to th 
fall extension of prodaction. My nasonings have, I hope, tended to prove, th t  

.n approximation mast be continually made to t b  atate d fdl prodcl*, 
which pnelndcs the posaihility of shifting h m  trade to trade at will ; becuue it 
h.a been she&, that at all times, all clssses a n  greatly interested in the fulleat 
employment being given to capital. Farmem' p d l t a  may therefore be greatly 
under the average profib of trade, and this not because of their having u, 

mnch cspitd in their basiness an tends to the diminution of net r e p m h d o a i  
but becaw of the competition which must exist for the rue of M, in a 
country where rwd pnrsaita hold out many peculiar chums, mch n t h a e  who 
are btPicd in  tow^, in trade and mmnfacturea, can never h o w  or enjoy. 

An esteemed correspondent, who han lately made an indng tow in the 
North Western hills, in which he han risited J ~ o ~ ,  and thd nourn of the 
PIbu river, pauing thence over the B o m b  pw into the valley of 



tir8.tlrlY hrrrtuthe ~ t . C I C o f ~ o b s r r a t i o n r , w i ( b  the 
mnlting kightr  thence a b h e d .  The obmvdolu rnrs compared with tbae 
pPblhbed inth;e QruNinaa, u trtscl at rhc8ln~orGsacnl ' s&a.  The Bamme- 
rer of ow a m q o d d  mmt however, * .pprdend, b.;e been subjset u a 
coerl.nt error, judging at hut by tbe d c n h t d  height given to Budly, 1090 
feu, rlmnw w anmu4 b d m  it to be more tbm fact. H. 8. R rlll, 
we hbpq give ua rome .eoaant of the imtnunamt and itr memu of adjustment, 
pc,rtiecrl.ely of the Mo point. . 

1830. Hour. PU.U 39' 2 ' 9 .  LauBty. 
May. 
27th P. u. 26.757 81 . &nlu of rhi AglagM'h N6h 
mh . a P. w. 2 4 . ~ 4  BS m ~ h  viny.  

Y Y  6 P. U .  W30 M Top of B h y d u  Rill. 
29th 6 P. u. 85.189 74 Korl Vil.ge. 
30th A. w. 24.757 71, Top of J o m t  Iim. 

.31st 6 r. u. 24388 1[) JandnCI Village. 
Jnnc  
Iat 9 A. u. 24.953 724 Dbabrf MIage. 
md 10 A. u. 84850 66 Tempk at  crat of range between 

Dhbrf .nd M a w  
3d 6 A. M. 83.741 55 Matlad Village. 
4th 9 A. 1. 25.592 70 Banks of Jnmm under Bartot, 

temp. of Jnmru water 55'. 
5th 9 A. n. 24.560 70 Kne6, .bout 300 feet above 

Jlrmnr 
6th Noon. 44.136 82 KanaalG. Temp. dJnmlu54'. 
7th 10 A. u. 41.892 87 B.n&Tsmp. of J a m ~ 5 2 ~ .  Temp. 

of hot a p h g  n e u  B.ndr 1590, 
of on the edge of which 
the spring riam 49O. There ir 
ahighly h n t i f d  cstuacthere. 

8th 7 A. w. 41.936 55  ad. 
Y *  1 P. u. 30.552 64 Jnmnotd hot spring. Temp. of 

Jnmm water 42', of hot spring 
168.. 

9th 6 P. u. 19.888 45 Tmtr, 5. E. of Wl. 
10th Noon. 18.648 M 8ammit of EUll8. E. of Kusill, 

on the road to the Bumpro paah 
11th' 3 P. n. 23.170 67 Ram. 

2lstto25th 
May 1830. . 23.328 666 Mean of 8 o b K d o m  at the 

" oaks" at M d r l .  
Do. Do. 29.518 W.26 Ditto, at  cormponding times in 

Calcutta. AltituQ deduced; 
about 6796 feet above Calcntt.. 

&pt. 
14th 9 A. Y. 23.276 64 The " Puk" nur M@ 
15th 6 A. u. 26.077 72 KuuainL 

Y *  3 r. u. 25.545 81 hkwarf.  
16th Norm, 24.115 80 N&tldt. 



318 Barometrical AZtihrdca. [OW. 

2l8t Noon. 21.816 60 Dwban Hi,abont 1000 feet bclm 
the top. - 

25th 9 A. u. 24.860 73 Bijowll. 
27th -- - Temperatare of T o w  rber at the 

Jh6111-58~. 
28th 6 A. M. 26.068 56O Baals of the Pdbar under J i b .  

Temp. of river 6S0. 
30th 6 A. M. 25.446 54 Do. do. under Noud. Temp. of 

river So. 
Oet. 
1st 6 A. Irr. 25.242 55 Rae5 Hdt. 
2nd 6 A. m. 24.905 52 Rur6. 
3rd 6 A. M. 24.237 , 52 Ck&. 
4th 6 A. td. 22.163 50 SmtaBr. 
5th A 21.584 45 Jan~leg. 
6th 8 A. m. 19.693 20 Mti. 
99 1.45 P. u. 17349 43 crest of B u m ,  or -ndO 

; no snow on the treat o r  
nonth face, but large q m  
on the n o d  side. 

8th 8 A. M. 20365 33 Tenta North of P a .  
9th S I I ~  rise. 23.040 51 Buran. 
10th 7 A. M .  23.968 50 Kilweh. 
11th 6 A. M. 23.56A 45 Under Yaaa. 
12th 7 A. M. 23.512 49 PaniG. 
14th 6& A. M. 23.310 43 Therandeh. 
15th 7 A. td. 23.254 45 swan: 
16th 7 A. m. 24.106 52 Gomkot. 
18th 6 A. M. 26.785 67 RdmpGr. 
19th 7 A. M. 23.064 53 Nowra. 
20th 7 A. td. 23.500 52 Samarkot. 
28th 7 A. M. 22.882 41 ' Koelo. 
30th 7 A. M. 23.270 51 Mom. 

At BareUy. 

Dee. 1830. Bar. 32". T. A. Dep. 
11th Set. 28.890 63 9 3  

10 P. I. 891 57 6.5 
12th O Rhe. 971 49 5.5 

9 A. M. 29.043 54 5.5 
2 3 0  P. M. 28348 65 8 

Set. 838 624 11 
9 P. td. 912 57 7.5 

13th R k .  944 49 5 
10 A. td. 980 57 5.5 
Noon. 803 63 6 

Set. 842 62 7.5 
15th 1 A.M. 900 55 5 

% A. N. 949 56 4 , 

Dec. 15tb, 1830. Bar. 32O. T. A.Dep. 
Noon. 28.893 63 6 
O Set. 806 62 8.5 
9 P. M. 852 57 4.5 

16th Rim. 905 49 5 
Set. 768 63 5 

8 P. M. 814 69 7 
17th 9 4. M. 29.003 55 4.5 

11 P. td. 28.919 56 5.5 
- 18th Rbe. 967 50 6 

19th 9 A. M. 29.002 54 5 
3 P. M. 28.809 71 8 

aOth 9 A. M. a951 56 6 

The tbeaau- raa kept in an open northern ruadah,  the barometa inrid. 
ule holm. 



At MculM. h r .  30° 26' 35" N. 

1830. Nar. Bar. 32O. T. A. 
3rd 9. A. Y. 23.389 62 
,, 4-20 P. M. , 383 61 
4th 0 Rk. 402 51 
bth 9 A. W. 401 65 e 

Noon. 407 59 
3 P. M. 417 61 
0 Set  417 60 

6th 9 A. w. 44 1 59 
4 P. w. 446 60 

7tb 0 Rim. 454 39 
3-20 P. u. 491 59 

0 Sat. 512 48 
8th 0 Rke. 490 40 

9 A. ac. 485 57 
3 P. Y. 476 60 

1 8 1 .  Nor. Bar. 32'. T. A. Dep  
9rh 9-20 A. W. 567 5F 

4-20 P. Y. 544 59 
10 P. M. 550 43 

10th 10 A. W. 558 50 3 
Noon. 558 59 3 
3 P. M. M8 60 4 
0 St. 551 59 4 

10 P. M. 541 43 0 
11th 0 Rim, 499 43 0.5 

9 A. w. 499 54 2.5 
Noon. 484 55 6 

1.45 P. w. 465 55 4 
2 P. M. 446 54 3 

24 P. M. 446 54 4 
34 P. M. 416 53 3 

Thermometer and barometer elow to an open window. 
Bar. T. air. Alt. deduced. 

M n o  of six obscrrrtiom at hrelly, l8.9156 59.91) (O. 

Ditto Ditto at Calm-, 30.054 73.28 
Mun of anotba r t  of 6 ditto. Buelly 20.8873 ) 1(0(1.*. Do. Do. CdcuU.  30.033 70.366 

Altitude 1090 fe t .  

The following nra the approxiomte Altitudes of the foregoing pllcsr. 

feet. 
Top of Bhagd6r Hill. 7226 
,, of Jo,unt HilL 7586 

Jaudnd 5697 
D b b h  4992 
Temple on range. 7453 
Mati ih  6366 
Tcnb un&r Barkot. 4256 
Katn6r. 5355 
K u d L  605 
Bulb. 7501 
Ka~aUi. 8511 
J~~llootri .  10503 
Tenb S.E. of K u d l l .  11842 
Top of Hill, S. E. of do. 13256 
Raar 6994 
Tenb at  D e o h  8900 
RmH& 4539 
Rur6. 4935 

faL 
C h l p 8 .  5713 
Bnrtwu. 8260 
Jrogl4~. 8918 
Ud. ' 11232 
Cmt of Buran P u r  15036 
T a b  N. of ditto. 10S8 
Bumn. 7M6 
Kilwah. 6123 
Tents under Yuu. 6623 
Panid 6731 
Tharndeh. 6971 
&ran. 7003 
Qoralrot. 6023 
h p C .  3064 
Nowra. 7243 
&rn.kot. 6683 
Kalo. 7361 
MOM. 6895 



1. Tk Mwh Deer. 

As I believe nothing what- b known of the Musk Deer's period of gats- 
tion, or of the appearance of the yonng at  birth, I note down some parti- 

' 

cnlars npon these points, which I recently had the good lock to p o s 3 e ~  my- 
self of. 
General Bhim Sen, prime.Minister of the Raja of NCfl, keep a number of 

wild animals and birds, at large, within the lofty encloanrd of a walled garden. 
Amongst the former are several Musk Deer, males and females. 

In January lut, a male and female, the former of which had been taken a b u t  
year, and the latter, more than four yeam, previoasly, had sand mmmeree 

together; which mdted in the birth of a mingle little one, of the male ar, 
in June. The intercourse of the wen wan frequent1, and conducted without 
m y  shyness, in the presence of the keepers.. The female's period of gerhtion 
was about 170 days. 
Tbe young when born was marked with oblong spots, of a mty mlonr, dim- 

posed, linearly and lengthwise, down either aide of the body, pretty mnch - 
& see in the yonng of the wild hog and of several species of deer, which 
uc alwether immaculate when grown up. The UttlBMmk had, aho, n e v d  
rounder spots, scattered without arrangement, npon tbe hams. The legs, rhonldar, 
neck, and head, were unspotted; and jn this respect, u in momt atherr, the 
anpect of the young WM simihr to that of the parenta. At two montha and 
a half old the spots began to grow indistinct, and, no gmt while rfterrnrdr 
&appeared by confnnion with that sprinkling of mty hue, which M protdsdy 
intenpersed with' the dusky brown gronnd colonr of the animrl, when mature ; 
and which admixture began generally to display itdelf in the young one about the 
yle mentioned above. Soon after the snbject of thb paper WM begotten, the fathe 
made hh eseape by leaping a wall fall7 amen feet high. He ass parsued and 
recovered; bat broke hi heart in the chase. The mother is d l  in c o n k -  
merit, and in high health apparently, notwithstanding the very annaual heat 
of this climate and w s o n  to an animal whw lutnral habitat b amongthe 
glaciers of the Himalaya She has, bowever, (M have her compmionr,) the 
advantaga of never being pent up in a cage ; and in the @en when she resides 
she can easily choose a moint cool lair, nnder veq umbrageom, trcen. Hers 
she repown all day, 4th her cub Wide her. She still rnckles it, though i t  
has cot its teeth, and already crops the herbage oecrsiondly. Thm b ped 
no sign of the tusks in the young one, male though he be. 

No peeuliu cantion ir observed in respect to the diet of the Maeln. They 
get daily a small portion of grain, and this, with garden -s, and rh.t . 
the animlls pick up for themselves, constitutes their food. The yonng Musk 
in now approaching the completion of hi third month, and amwere to the 
following description in form and colours. L i e  those of the mature animal, 
bin quiescent a#itndes indicate the most atraordinuy elasticity of frame. He 
rtandn upon his toes nther than upon his entire hoofs, with all'the fonrfeet 
placed in clone opposition : the fore legs being, at the same time, nearly straight, , 
bnt the h i  ones extremely but. Notwithatanding, howmr, thii t~toop in 
the hind qautus,  the cronpe u still greatly higher tban the withen, .Id 
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trom the lormar to the latter the back makca a slightly c u d  lsrge fall. Tbs 
junction of the 8hmlden1 and neck b very low,'with the neck bowed considm- 
bb,  but the head carried rather high, and the sars erect. 'Ibe buttochs are 
large and full; and appear mom ro than they ra l ly  ue, from the outward 
ret of the thick erect mat In that part, whereby ths tiny tail in completsly 
concealed. The young a n i d ' r  coat & nearly M lang, and q d k  M fall, M 

the mother's, but it h~ no woolly fleece beneath it: the hJr ia ow and half inch 
long, clowly and erectly ae-t on, wavy, rtlright, thick, but weak, haring a qnii- 
like appearma and feel, but no s w .  IhuuZion urd the dcmncops 
b o w  no peculiarity in the ehnctnre of the hair. 

The body. and neck an short m d  compact; m d  e b  (hmn tfie IIatnrs 
of the coat) heavy, bmt not w in rdity. 
The coarrme~ of the hair d a  the .limb, too, appear eoane, tho@ 

really tine M well M lo*, especially tbe hind o m ,  which have m n  an extreme 
clongstion. The herd is s d ,  and rounded; ita rertid d i m d o n s  very 
inconriderable ; the tapering, moderate ; the muzzle, W y  formed ; the qe, hqp,  
md of matchla  wft lwtre ; the eu, h g ,  M ~ W ,  rounded at top, and, in 
A word, hue-like; the whole expmdoo of the head, p t l e  and engaging M 

pomible. The hoof6 an nurow and sharp : the fabe boafa, long and extremely 
acute: the muzzle, very mobt : no m b o r b i i  buras:  pupil8 of the qea, 
&uMveme and bd-l inear.  

The m b w  m dark euthy brown, unmSxed upon the had ,  ntck, ahonldem, 
.od l imb  ; mixed with rnty npoa the rest of tbe body above : inridea of limb, 
&er, or, gray brown: helly, dark, M .bore : pectoral serfsee of neck, with 

&k mtre and pala gray a h ,  the eolonm being dicrposed lengthmke In dl 
their exteat from the hud to the chcst: inferior surfice of the head, dirty 
white; inside of the ears, and a patch proceding from their bass over the front, 
.nd -ding in a narrow qe-brow, the name : on .the lateral surface of the neck, - to the junction of the heul and neck, twu or three large white spots : ean, 
tip@ with black : hoofs, d u k y :  muzzle, jet black; irides, very d u k  brown. 
In conclurion, I may obrerve, that this W p t i o n  of the proportions and form, 
and colom of the young mnsk, will serve almost equally' well for the matrve ani- 
mal, from which the young in only distingnkhed by the peculiar spots ducribed 
in the beginning of thin p p e r  ; and which, M already observed, are n o r  nearly 
oblitetated in the young. 
Tbe accompanying rketehes, Wte XXL] exhibiting the young in a variety of 

attitudes, am done from the life, and are very rcenrak*. 

2.-Cerow Jmdi. (Mihi.) 
The Jar& Deer. FIabiW, the sub-Hidlayan mqp, and &al,foreat. 
Spe@ ehursctcr.-luge, d d y  and tan, Deer, with trifurcab, 

mmire,  gtmnlated, round, recwed, and diregeat horns. 
This large specia stamla 4 feet 4 inches high at the shoulder, and -- 

from the netting on of the horn to the root of the fad, nar ly  6 fee+ 
I n h b ~ f o r m a n d a r r i . g e b e b a n  m d d e m h b  reeemblmcetothast.gi 

bet, hi hind lcga being nth longer in proportion to bh fore, and his hocks &OM 

than in t lu t  spteia, hb attitude at r a t  b ks~ elegant, with the brek too mllch in- 
&nedtoluch,andtherhouldentooLor. N o r h u h c t h s ~ t i e h o n u o f t h e ~ ,  
In hb 0- qaiaeent attitude, hb osdr h mtmcted M f u  M nuy be, to re- 

lieve the weight of the d m  horn : it hu then a cotuhmblc drop from & top 

': Wa bare been f o d  t omi t  Ih4 third e r a  of the ~mng ma& in r sitting p m  
tam, fbr m a t  of s p . c k E o . .  



aftheibonIden,.ndthao(~trudborLkg. T b a b . d q w i n t h i r  .fcitu&u 
I 

cons&rably a d d ,  and the witherr very decidedly lower than the croup. But, 
snch is the elasticity of entire frame poamwd by thir krge and weigbty an id ,  
t h t  he h~ only to chrrnga his @tion in order to r a k  the forequartem to a 
h e 1  with the hind, to straighten the back and even to give it a concare bend, 

At rat  the neck nppeur to be short; but it is, in fact, long and dender--w, 
b n g  that, high u the Jar&  stand^, he can grase without the lecut bendii of tbe 
forelegs. The body is f d ,  but not clunuily heavy; and there is connidembh 
kted compnrrion of the barrel. The legs are long and slender, tho+ no( 

i 
W t l y  so, owing to the coameaa  of the hide .nd hair. The hoofs an lolyirh 
and nurow: the neck thin md long: the head rmall, light, and e l rgnt ;  of 
rmall vertical dimemiom, but still having a comiderable w r i n g  to the d 1 
formed muzzle. The sys hu only a modsnb lartm and size, the mruzle 
M very moist, and the suborbital sinuses, S-rhrped, u m d  with thin gentu, 
of medial sire, and dearly, but not strikingly, defined. The tail M modemto 
and void of character; ths hair wiry, wre, applied to the 4kin, atraight, 
and having no peculiar elo@on on ady p u t  of the body: the h o q  very 
massive at the bue, and grcrdunlly tapered to theiu r h q  pointr ; the 6- 

very rough 'and gmal.ted, u in the stag; the reeurp.tioo, very slight; ths 
divegncy, great. They have but two bru~ches fmm the main rtem; oqp ritnated 
a t  the bue, and'the other, abont a foot from the tip of either horn ; both, thick 
and conid ,  and the former in old mimds nppmxkdng to the n h  of the rtsm. 
The eun are h g e ,  wide-opened, and broadly rounded at top, with lirtle'hair 
them, and a lmat  none outaide. Large M they M, thsy give no u n p l e d q  e x p m  
rion to the face, but rather the contrary, as the animal quietly wavar them to and 
fro, fanning hi head. The Jar& only wants a finer coat, and nomewhatlighter md 

' 
more gracefuny curved horn, to make him be conddwed beautiful. An it ia, o m  
cannot but admire the combination of so much elasticity of frame rPd so great 
evidence of speed, with s a d  aize md strength u he exhibits. 

Be iuhabitr the whole a t e n t  of theae mountah weat and east from the %Wj 
to the Tit. : but only that half of their breadth, between the sam and pl.inr of 
India, which lies n u t  to the ktter. He never moves higher from the  phi^ than 
the position of the great valley of Nkpfl, and is moat common in the tra& adjncent 
to the lowlands. He is frequently met with in the great Saul forert at the foot d 
the mountains; but never, I believe, in the open plaim. So far M I know, ths 
apecies is not very gngarioas ; not so, certainly, in the hilb. The J d -  lo- tbs 
forests, and wil! not ever quit them for the open country : but, to ju* by hi. 
make, ,and 1)y the comparative numbera t8und at the foot of the mountaim 
and in their interior, I fancy he is no otherwise partial to mountains such M 

ow's, than u he is compelled to sak the seclusion they Word, or ia educed 
by thenoble gunitan of w d  in which they are eveq where arrayed. lb 
general colour of the JuAi ia dmky brom, sprinkled with boa ry surface. before, 
Lpd with mty, behind; except the bead, which h.s the red grinlding of the 
fore puta : pectoral s u r f w  of the neck, and belly, and oabide of limbs, as far 
down as the hocts and kneea, dmky brown, like the superior surface. Bu#ocks be- 
bind, and inddea of limbs, M far down as before noted, bright rusty : residue of 
the l imb  to the hoot%, paler,or albescmt rusty, with a duaky rtripe down the fmnt 
vf each leg : round tbe eyes, bawd of the eam, and under lip and chin, rnfescent 
uhite : upper lip bhckhh, and a patch of the name hue on the lower lip belowtba 
ppe:  tail, unmixed dtuky bmm, blended with the bright m t y  of the buttock 
d y  where it come& itrelf d t h  them : nude md hoob black: iridea d d y .  



I h e ~ 0 1 1 1 m d d s 8 ~ u ~ o n r : -  
P k  

~ o f m i n u l , f m m k t t i n g o n o f h o ~ t o r o o t o f t r i l ,  5 8 
Height of anid, at the fore-quarter, 4 2 
Ditto ditto, at the hind-quarter, 4 6 
Length of head, 1 3  
Ditto of tail, 1 0  
'Ditto ditto, to end of hair, 1 4 ,  
Ditto of the ears, 0 @a 
Utmat vertical nr- of the head, @ Ik 
LeDgh of the neck, 2 0 
Ditto of the body, fmm the fon angle of the rhonkkr to 
hind uyle of the ham, 3 8 .  

Depth of the body, at the chent, 1 7 .  
Height of fore-leg, ill a atrdght h e ,  2 7 -  
Ditto of hind ditto, ditto ditto, 3 04 
Iangth of the horns, in a rtraight line, t 5 -  
Burl girth of ditto, just above the ring, 0 s t '  
Basal intend of ditto, 0 26 

, Dir- of tips, 2 1 
Weight of horaq 85 lb. 

Tbe accompanying .&etch Pl. XXI. of the Ju&i & addrably faithful, emy urd 
.atad. 

P. &-The m.tai.lr d the above description an principdly derived from a 
Onfol b p e d o n  of a living Jdi, which hu bean for the k r t  I8 moathr, in the 
sodogid pnh (the term is apt and therefore m y  crs well be rucd) of the IUjs 
of NCpU. The individnal in q-tion k a m.b ; and ru up- of a y a r  old, 
when trlen. He L gentle md tractable, except during the rutting mnaon. 
It t w a a w y ,  however, to go- him by munr of a noone p u e d  ,through the 
artilege ofthe hem. A f r i endhurc lggerbdtome , th . t (houghtbb~bas  
rtLJnsd hbfull dimuuiim o f a x t m t , b h u n o t ~ h e d t h e b a l k w h k h ~  
tro maturity ; and that, u he k extremely inclined to o W t y  in the wild atate, the 
qmia un hudly ancape from tho ehys of awkwud p m m w ~  .Id bea.riosar 
of makc. 

The ume friend .Ira o b s e m  that, like the rtag, the JuA7 b mtlrb addicted to 
&wing in the mire, that hh 8psei.l habitat in ths lo- MIa and Sarl jkat ,  and 
th.t in tbe old a n i d ,  the horn are "ightkr  d larger than my rtrtsmmt makes 
them. With rekeuce to thb Luat poinf, I ham mmackod my Wrn for JuUr 
horns : and out of rix pair found in it, ham Kketed OM of cart.lnly aomowhat 
patar mza t b  that oet down in ths description. 

Thafokrring ~ h r i s e m d  dlmemh~oftbb pair of bornr- 
Peat. In. 

w, h . W h t  liw, 4 55 
Ditto, dong the c w ,  4 11 
Bud circuit, a h  dre r4ga, 0 * 
Weight, including tlut of an at&ched f r y ~ ~ e n t  of r k d ,  I-. 
Bud interrd of horn, 0 3 
Divergency of tips, P 0 

In the horn, now rpoken of, the development of the h n t d  6 d a r  b Wry 
atMrdinuily grut, w, grut  that them bnncha us r a m l y  at all inferior in 
thiclrrreu, .Bd not murkably m in length, to the min rtem of the horn Tbe) 



u e  directed np* in 2 h e  born, the convexity oC which h lateral ; and tbwe 
braocher have y n e n t l y ,  when reen from the front, the lnnated form m often 
obsme4 in the h o r n  of the m. 

These 10- branch- d k e q p  from the oataide of the nuin atema : the upper 
branches, on the contrary, an put off k w a d y  from the main atema, that b, in 
thin particular pair of ho rn  they &or, in all the othen I powas, both . 
upper and loam branches are put ofi outwardly from the trunks of the horns. 

Note regarding the Brbaliw Antelope h i b e d  in No. 98. The term " Bubaliue" 
u pre-occupied, baring been applied to the Hartelasst Antelope of Sooth Africa : we 
must therefore provide another name f a  tbs Z%Ar of them hill#, or mtber we will 

1 
Mow the modern urpge olld w k e  both tbe r d p r  and leunod mama one, by dyig- .I 
mating it the TAJr Antelape, Arklopa n d r .  

V d e y  of Ntpcll, Augut Z O t l ,  1831. 

n - N d i c e  regarding the Anatomical Shvcture of the Tongue of the 
Lemur Tardigradus, w Sldh of Bengdl. By J. Tanon, %. 

In d i t i o n  to the singular distribution of the arillvy and iliac adarksinto 
parall@ b m c h q  discovered by Sir A. Carliale, in thir md other ah-moving 

the , h a w  &u&gralur p r e m t ~ ~ ,  on d i i o n ,  a remarkable arnctun 
wd with its tongue, which, M Car M I know, h.s not yct bean described b r  
oomparative. .Irrrtoolirtr 

The tongue of the .nioul m hk, narrow, and elongated, M in moet of the 
-, and porsessa upen its superior d a c e ,  at it. b w ,  three petiolatsd 
or incupped papillm, (aimik to t h m  of the S W  M&os md S m i s  C y - h , )  
ulrngsd in the form of n t-la, the apex of which is directed towarda the 

pharynx. But what mnden it p d L r  and worthy of notice, is the existence of a 
body not unlike tbc kmgua itleli in dupe, occnpyhg the same dtuation, and 
.pp-tly perfordog the ume  4% M the btta (commonly called the worm of 
the tongue) in tbe dog. 'I%ia li-1 or* meuurea about one 
iDchinlength,dhrlfaninrhInbrslldth, andeanbepmtmded f f o n i t h e m o n ~  
to n conriderable d . ,  an may be o h e d  while the animal ia drinking. It m 
of a white colour and of n h n  m d  deuce textan, being corn@ d a b d  . dla&oue  plate, d rith UI dutie tendinom membrane 8 by a dlrplicatara 
of which it h .Hu?hrrl to the rmda n u f a c e  of the tongoe on one aide, and to the 
p d ~ - g b u i  m& on the o h .  Its anterior extremity m apex b free, and ia 
divided into 8eVeInl 8- pointed PIDOma, nomewhat raembling the teetb of 8 

comb, while at it# s i b  i t  pmcst. n fimbrLted apparurce lii that described by 
Cuvier* in t& tow of the opmmm. It diffar, both in i a  6gum d atmctare, 
therefon, from the vermitorm faacidus of tediaorrr fib=, found in the m e  
itrurion in the w, but appeus, db, to execute the nme fanetion M it, 
riz. te curlii tk tagvc in tahg up lipid. by hpping. Cuerius, and aftmm&, 
Blnmenbach mcribed thb  uae to the lytta in the dog-the latter anatomist, from 
obwmhg a corrp.pondhg shuctum and nimila~ mode of drinking, in the opamm ; 
.nd an the Lemur taka up liquids in the aame manner M them animals do, , 

may inferthat theogrnheredacrihedir.Iroaabarrienttoth.tparpora 
Dacca, 12th October, 1831; I 

* Lecoru D'Anatomie Cornparbe, Tome 11. p. 688. 



In your A n d p b  of Mr. Primp's work on Sbrm Navigation, in the 29th 
number of THE OLMNINQ~,  there is a note, page 157, stating that, " tbe plan of 
Captain Forbes' a ~ u m  tug doer not accord witb the syeei5cation in Appendix A. 3, 
which d e n  to a boat with a dowbk ~IUM ; bat the principle in the rsme in both." 

If in the term " 60th" you dlude to the plan rnbmitted by me'to the M d n e  
Board, (a drawing of which on a ndnced male, is in the next page to that of 
Captain Forbes' ;) I must beg l ave  to aubmit a few remark, with a of 
hewing there h not rnch a i m i i t y  between tbe two plan8 M many people rap- 
porn?, and M yonr note above dlnded to impliea, nor do I think it can be fairly add 
that the aaneprfneipk bu been'followed, (dthongh that term wil l  probably admi0 
of great latitude ;) they are. both ahdlow flat-bottomed boa@, but the one ie 

by a aptem of t m ~ i n g ,  and tying, connected from one extreme of 
the d to the other, and imbedded, rs it were, in the I h m e ~ o r k  of the v d  ; 
whik in the other, the connection of the trussing and tying is bmken in the 
antre, by a rimpie frame work in the dupe of a p d d o g r r m ,  in which the 
principle of both trass and tie is bmt sight of, witb regard to the relath position of 
the might it hr intended to support ; for although tbe same, or nearly the aune 
u ~ g e m e n t  of matarids is adopted in a flat-topped roof, where tbe upper bori- 
zontd beun is the tnua beam, and the lower the tie, yet ths wcightn to be mp- 
ported are ao rsrp dif%rmtly situated &a! e o m p r h n  bahaa them rill ool 
hold ; for viewed M a roof, the whole will be f o n d  to mt upon the 
tie beam! and it is only through the medium of the queen postn, that it m 
bro+t to bear upon rhe raftem, (the d h p d  timbers at  eaah ertrslw'of 
the frame work, bg. 1,) and .gain, the pracn p m  are not .Md on by any 
&cct strain, the principal weight being placed at a dbtanca from-either, w M to 
exert ita pnssan in a t m m e m  dinetion on the Boom and deepen, and t-k 
tkrm to the gvmportr and tnwu. F i  1 and 2 are the plan and elemtion 
of the boat designed by Capbin Porbes ; Fig. J in an &vation of that designed 
by me : ths l a m  s h m  one side of the boat, in which the trnsae~ and tia U,N 

imbedded M befom mentioned, the tmbsu ranniDg inride the timbers, .ad the 
tia made of 8.t iron, and shewn by the dotted b, outride, botb heing 6rmlj 
boited together; and the spaces between the timbers, being BUed up with d k n a l  
cheaka, follo* the course of the ties. Fig. 1 hewe the fmn@ in theniddlcof the 
boat, being anoo1111d with the rids I t  is kia down .s a prhroipb in comtructhg 
frune work, intended to mis t  p t  prasan, that dl " openingo betman the 
t i m h  should be triaaglcr, and that d l  qnadrilaterala shonld be avoided if 
possible;" a principle I have strictly attended to in the dedign, which exhibii sir 
rechngled triaaglea firmly connected. In Csptain Porbes* de4ign there are two 
-led trbglee, with two qudrilUelrL intapossd ; which inteqmmit&n 
certainly a p p a n  to me asuboesion of the primciph of tnur(rg. If the floor timbsrr, 
.nd deepen are of mlscient ecsntling to mpport the -ht, and m i s t  the rhar 
of the engine, then it follows that thin fmme work which 8- at  the bsight 
of 13 feet from the mhce of the water (at 2 feet dmqht),  might dl be dirpQled 
witb ; h (to quote Captin F o r k '  mrdr) tJuy u e  bat " w m y  d r  iW wind 
opposing puta;" if there be not m n g  enough, then I rhoald q, that a pbg 
of timber the size of the trw~ beam from B to D, laid in tbe &#ten of tho bort 
and bolted to the deepem, would be more dcetim than pLeed ss it now is ; for 
mpposing the timber in quation to be 10 inch- aqaue and the rkspar the run% 
w m b i i  thm, they would be e q d  to ore piece of 20 h c h a  dew by 10 brod.  
a d  I fed rum it d m argument to rhew which of the two b ahhtd 



bearthegre.tsrtatmh~ I tmaybe nidthat th i ibeamisrnpport td lhr tba~t~  
enw bams,shewnintheaectionrtbmagh C d D ,  m d e o i t b ;  bn t the rh r inm 
both in in a transrem direction, and they they, for the n v o n  ibom rhted, vwld 
be more effective in the bottom of the bor t  

In the old aptem of roofing, I beliere one d tbe greatat faoltn m a mt 
sf harmmy (if I may be allowed the apreaaion), in itn merPl m, for while 
mme were so placed M to a b w  of that "&ling down," M workmen term it, whi& 
Wra place more or lecninall roofs,othur resisted it, and thereby d- the whola. 
Now I may be mistaken, but rometbiog of thin mrt appcam to me conspicuon~~ i~ 
Captain Forbea' plan ; for allowing the cenfre of gravity of the .nd 
Kilv to be at the mt ion C, any " e' down of the bottom of tbe bort 
of that point, would pull upon the bolt wych p w a  through C, and' cam a do- 
geetion onthe tnm beam B D, in which rhte it would act M a doable le- 
rpon the points B and D ; e being one fnlcrnm d f the other : that this would 
tske plaa I am not prepared to say, but it seems clear that them is nothing bnt 
tbe transne rerbuna of the timber to prevent if 

Sbould yon conrider thew remarks of wfficient intereat to obtain a place in polu 
mrk, they may s u r e  to correct M erroneous opipion, which haa gone abroad, that 
& boatwhich hu been built is after r~ phn; and this opinion would neem to r a ~  
mpon mbetter gmnmb than dmply beawe the Gonrnmsnt at one time ro ordved 
K Bboold p a  be dcrLpor of any further infornution on thin m4ieet, I rhrU will- 
ingly fiumirh yon with a copy of the r r a n l  opinions of the neo~hera of the Com- 
mit- who nat in jndgment on the two p h  

Dimsod Hatbotw, Spt. 16th, 1831- C. COWLES. 
Norm by t& Editor.-The mlvrk alludd to by Capbin Cowla, did not in my m y  

p&t to the plan a d  alerationof hi. model of a # tam tog, but to the draming of 
Captain Porba' tug, wbicb appeared to IU on rending the work, to diffir from t b  
rpsei6ation of the mme boat in App. A 3, in having only one longitudinal trnm 
beam itutead of a pair of parallel berma made on the anme principle. We barn 
pleuurs bowever in giving inrertion to the expaition of our eorreapondant'a plan 
of m o t i o n ,  which p l e a d  IU much in the model, and premented no error ofprir- 
ciple, except in the dight unavoidable cnrratnre i n n &  of the trlurer t o d  the 
bow and stern, md in the b.nrrerm t i m h  which, if wa mirt.le not, f m d  p u t i  d 
qcradrilateral figurer. 

VII1.-To druw a Tangent to two circlcr. Plats XIX. fig. 6. 

A good deal having appeared in the public printn lately, respecting the Hindoo 
, College, it may not be nninteresling to publish the accompanying solntion of a 

Oeometrical Problem by one of the pnpib thue, Radha Nath Sikdar. The mlutim 
t altogether his o m  dlcovery, and Ihsre  not altered a word in his composition. 

6 
L e D M G d H N C b e t m d r d e q i t k q a i r e d t o d n w a  hngenttothm. 
h t  A be the centre of the ckcle QMD, and B of CNH : join AB. Divide it in 

&e point L in much o way that AL may be to LB M AM to NB. 
m m  L draw LD, touching GMD in the point D ; join AD ; throngh B, d n w  BC 

@el to AD, and let it meet DL produced in C. Then DC b the tangent nq-. 
&awe the triangler ALD and BLC an aimilu, AL : LB : : AD : BC 

and Jlo by construction AL : LB : : AM : BN. 
Whence BCsnd C t in the circllmference of the circle NCH. 
Ikcanae CB is parallel to AD, the angk BCL b a right @e. 

&uceDChthctrp(eatto boti~tbucircle~. 



=.-Ma for rcriring Wcdr at M i r e .  
T o  the Editor of the G l a n i n p  in Seince. 

SIR, 

I m d  P U  the roclSb sketch of a mode which I I.Wy saw a t  MirupGr of draw- 
h lor I h r t i d t u r a l  and Agricnltuml pnrpooa ; should it be of m y  service 
to you as a leaf in your valuable n o q q ,  or  w f n l  to the few who tarntheir 
thoughh to the value of cheap and expedit im irrigation, I &all be happy in hap- 
h g  communicated it : not that I Batter myself it pomsm m y  norelty; for my 
uperima in the m r l d  and in boob hrs been too limited to c o d d u  that an 
invention, which I hare not myself seen or baud of before. 
Pkte XIX. fig. 7, will fully explain the particular p u b  of the machine, 

whiih has the advantage of reqnir iq only oae bullock and one driver, to 
be relieved at 12 o'clock, to draw up for six hours a constant supply of water 
by two d t r ,  which dteraately w e n d  and descend u their mpectire wheels may o r  
may not be hooked to the ,clog d. Supposing the upper wheel c, aa in the sketch, 
to hare drawn up the ndt, and the water to be discharged by the mouth, the chain 
of that wheel is unhooked and applied to the lower w h d ,  which then drawn up itr 
attached bucket; while the hat, the wheel being k, falls down by itc o m  
weight and fills, and t h w  each alternately perfonxu the evolution. Both bnckeb 
might discharge their contmb on the same side of the well, and the paUep m u l d  . 
of conne he Jlo on +at side, only one above the other, each horizontal to itr 
wh&l and lieparated about two feet in their perpendicular; and thia path.p. 
would be the simpfat way, as a tier of the eke* with regard to the month rlring 
r i l l  shew ; bet it would be l e e  clear on paper, I hare made it diff-tly, & 
tba uLe of explaining the plan mom rudily to the qe.  

I remain, Sir, 
Your's obediently, 

X Y. 2. 

X.-Iron Work8 at &qb. 

Having lately bad an opporhmity of visiting the i m  w o r h  of nrorpdr, and of 
examining the whole proear by which the metal is manufactured, I have dram 
up a h u t y  account of it  for inrertion in the GLEANINGS, ~hould  you think it m r t h  
a place in your pyla. I have Jlo procured rpecimens of the wrought iron, which 
baaever, doem not appeu to be particularly good of its kind ; but a portion of i t  
rh.ll be f6rwu&d, if required. Not having ririted the mines, I un unable 
to state the n u a m  in wbich the iromtone is quarried ; but from the a p p e u ~ a c s  of 
tbe o n  it~elf, I should imagine, that i t  b got a t  with very little dsculty.  
The Nunoul o n  is of two kin& ; the one wrt king nodular, o r  produced in 

d l  Inmpo, theexterior of which u of arnsty colour, while the interior hasa bright 
metallic fracture ; and the other kind is produced in large masses, apparently of a 
dighrly b i n v  structure, r e d l y  fracturing into rerg small p i e .  I am not, 
however, aware, that them is any differem in the component p v t r  of these two 
om. 
Tbc FIrozpGr ore, d e d  Bkrl, b found in concretions of various sircr like 

kkhr, .ad prermta the same appearance both internally wod n t e r d l y ,  lm.riog. a 
dull urthy hcture, &rued tluoagboat with iron rust, and y i e l w  a much 



mdlu return of metal t .  the Narnonl stone. I sndmvoured O e m m b h  
quantity of pore iron obtaiued from each kind of ore, but the meltem gave very 
loose data for thb parpore, and stated that the retmm w e n  only from 15 to 25 per 
a n t .  

The following is the p ~ o e e ~  employed, as'far u I had an opportanity d 
anminius it. 

The o n  of both kin& b firat broken up with hunmem into Itrp small piecen, 
aboutthe size of a child's marbles, which are mixed with an equal quantity of 
charcoal (the fuel being bought in this neighbourhood at  25.rnpees per hundred 
mannds), and the furnace ia t h  loaddwith this mixture, for the Narnoul and 
Flrozp6r or- are smelted together. 

The smelting furnace, called dfthkr l ,  ia merely a square receptacle ( a  ), 
leaving an opening both above and below; the upper vent serving for the 
admiasion of fresh materials, while the drosa N U S  out from the lower orifice into a 
hollow sunk in the ground pa shewn in P1. XIX. fig. 4. A wall with two dwr- 
r a p  is built at  the back of the furnace, and supports a lean-to under which the 
bellommen sit and ply their task day and night : two neb of men being employed 
for tbia parpone. TWO bellom only are used at each fnrnaee; the nozzles being 
imerted very low down, nearly opposite to the lower external opening : the bellorn 
.n of great size, and are made of a single skin from an u n u d y  kge * 

The iron, which ia but imperfectly melted by this pr-, conglomemtee or akea 
into a luge maan b w u d  the bottom of the receivers, and the dross rnns off 

holes punch* with an iron mow-bar from time to time through the l o w  
epaning, which beeom= stopped np by the half-fused mineral. 

m e n  a sufscient maar of metal has been smelted, the lower opening is c l d  
out: the u n b m t  c h u c ~ d  and mehllic scoria are carefully separated, (being h t  
cooled by dashing water on them pa they are raked oat of the furnace,) and then 
the lump of half-melted iron which remains in the receiver ia forcibly dragged out 
by meurr, of large iron pin- (A) d e d  a+, while i t  is .Iso pashed 
Mth crow-harm th-h the bellowY-hole from behind. Thin is but a clumsy o w -  
tion, and consumed mnch time, though the maan which I saw extracted seemed to 
be barely a cubic foot in size. Heavy wedge-headed hammers (B) a n  now used 
to trim away all snperfluoue knob and lumps of impure metal from thia mau, 
which is next carried to the refining fnrnace or forge called CUR, w h d -  
ter b e i p ~  thoroughly heated it ia again broken up into smaller piema by meaw of 
the same hammer, and is then forged in the asual manner in? bars .bout a cubit 
in length and tm tingem thick in the middle, tapering at both enda. 

Dnring the operation of forging, one man holds the heated iron npoa the mril 
a d  t a m  i t  from side to side, while three othem beat it with sledge ham- 
mers. 

Tbe iron b rold upon the spot by retail, at 10 e m  for one rupee, or 4 rapcer 
per mnmd. 

Your's very obediently, 
A. E. 







XI -dIctJwd of $ding the Iaridian. By R. 5. 

Tbefollowing method of finding the meridian t not. w, far M I know, commonly 
to be found in book, though it be very simple, and ruficienrly correct for ordinary 
pnrposa. 

Direct the central wire of the -it inrhment  to the pole star, and note the 
time and altitude. We thua have the approximate meridian without any trouble ; in 
thin position of the imtrument, o b a n e  the tramit of mme r h r  near the zenith : 
we thnahare theapproximate time of the s t u d  transit, and if the star be within 10' 
of the zenith, the time u, found will he within about one minute. of the truth, in 
Indian Iatitudcs ; and the error will never unonnt to w, much, if the pole a t u  be not 
at  its g r a b s t  elongation. It dimininha dm M the s r u  in neu  the zenith. Bet 
for the pnrent purpose the time so foundin d c k n t l y  accurate; uaumingthen the 
time M) found to be correct, find how far the pole rtar ru distant from the meri- 
dian at the time of observation, or its horary angle = H A ; thtn with the hoar 
angle, and zenith and polar diitancer of P o w  the deviatiw of the truuit  from 

tbs trne meridii  b thw found; sin deviation = sin A; thinrill b e . p  rin Z D ~ ~ 

a e d y  within two or three nconL of the trnth. The right rrcenrion of Polar& is 
within a few wcoadr of lh. ; and itr polar distance & very nearly lo 36' ; thew 
m y  be used in ordinary ersa. If the zenith d ihnee  of tbe star by which the 
approximate time ia fonnd, do not exceed 5', the error of the meridian so fonnd 
rill ~ . u e c l y  in thin country ever crceed 5", M) that thia method, b e s i b  being rim- 
plc, u rufhciently correct for almoat m y  p-. By taking 1'36 M the polar 
dirtnna, and one hour u the AR of POMU, the result will M e r  err beyond one 
minute. 

There ir another my aimpk and shpictly correct mode of finding the deviation 
d the transit instrnment in azimuth, from the otwmed error in A R  of the d t  
of two r h n .  Let P Z p (PI. XIX. 6g. 8) he the meridian, Z the zenith, and D Z d 
the poaition of the transit instmment out of the mrridian. D and d the observed 
poritiona of the  tars, and Z D and Z d their renith dlrt.ncea : D P d the o b s e n d  
error in A R I t  is required to find P Z D, the error in azimuth, or the angle 
which the imtrnment makm with the meridian. By the principla of syleria, r e  

sin D P d ain Pd- sin err AR sin Pd ; 
hare sin Dd: i n  D P t i : :  rin P d : sin D - 

sin Dd 
- 

sin D d 
sin D sin PD-sin rrr A R  sin P D sin P d  

d ros inPZ:dnD ::sinPD:sinPZD= sin P Z  - r inPZ sin D d  
or in words, add together the log. dne of error in AR, and the log. sin- of rha 
respectire polu dintancas, .Ird fmm the sum snbatmt the log. sine of the co- 
ktitnde and log. sine of the obeerved ditlerma in the pohr distances of the two 
stars; the remainder L the log. rine of the error in azimuth. The same formula 
holL good, whether the stars be on the urns or opposite sides of the zenith. 

In .LI ordinuy crsa D d will be obtained cgrrectly enough, by taking tbe tab* 
instead of the oboerved difference in polar diat.na. 

The error in uimuth ir YE, when the o k r v e d  difference in AR is too great; . .nd N W, when the diicrence u too small-both rtur being above the pole. 



XU.-Account of fh Procsss of making Iron at Amdsuh, war 
thttbmp;.. By Robert Rom, Esq. 
[Red a t  a me8tiag of the Physied Class.] 

I observe they make iron at  this village, proenring the ore from a n n g a  of 
hills about 2 miles to the north. They pound the ore to powder, and h v i n g  
made an oven of clay, round, and open a t  the bottom, and nurowed on the top, 
with the tube of clay in the centre, above the oven or  f i n  place ; they 6ll the tubs 
with charcoal, and having fire underneath, they throw the powdered ore in small 
quantities on the charcoal in the tube, and the melted contents fall into the o m  
the mouth of which is closed up with clay, to prevent any air getting in, except 
what proceeds from a couple of bellows. The bellows consists simply of a 
round piece of wood about a foot or a foot and a half in diameter, which is scooped 
o r  made hollow about half a foot, and thb  is covered witb a piece of deer skin, 
and tied down tight to the back with a string; in the centre of the skin b a hole, 
within which is a bit of stick longer of course than the d i e t e r  of the hole ; to 
this stick a piece of string is fastened with a loop at the other e n d  There is then 8 

piece of pliant stick about three feet long 6xed on the ground,dmost upright ; the 
loop is fastened to the top of t h i  stick, so as to keep the string pretty tight. The 
bellowsmsn stnnds, with one foot on each of the bellows, and covers the holea 
with the back part of hi feet, except when the wind is to be admitted into the 
bellows, and this is done by moving up and down with each foot a l t e d y .  The 
mouth of the bellow8 is a hollow piece of stick about 2 ft. long, and being fixed in 
the block tight conducts the wind to the furnace through a amall opening left for 
that purpose. The quantity of wind dorded  by this simple kind of bellom is as- 
tonishing-[see Pl. XIII. 6g. 5.1 The iron produced ir in rode bpd- lump., 
but  I endentand, when more refind, i t  is of a good quality. 

XUI.-Nots arr the Moturfainr t a d  Volcanos of the Interior of Asia 
By Baron Alexander de Humboldt. 
[From the Annales de Chinie, Oct. 1830.1 

Volcanic phenomena belong no longer to fbe geological branch of knowledge 
done  : the geour l iv  of their bearing upon the system of the world, entitla them 
to the first consideration in natural philosophy. Volcanw in a state of ignition, 
appear to be the effect of a communication between the interior of the globe ia 
fuion, and the atmosphere which e n v e l o p  the hardened and oxidated crust of o a r  
planet. 

The successive beda of lava gash out like intermittent springs of liquefied &. 
The coata of them formed in succemion seem to repeat be fm our eyes, on a smuU 
d e ,  the formation of the crystalline rocks of different ages. On the crest of tbe 
Cordilleras, as in the south of Europe and in the west of Asia, a marked con- 
nection is traceable in the chemical action of actual volcanos, or thore which 
give birth to XI& : inasmuch as their form and position, that is, the smallest 
elevation of their summit or crater, and the weakest part of their aides, where not 
streagthened by table land, permit the discharge of the earthy matters in fusion, 
.Long with .alra, or  mud mlcanoa, [such m are met witb in South America, Italy, 
the Tautidc, and the Caspian Sea,] ejecting fist, large hlocka of rock, flames and 
a i d  vapoun ; then, in the next atage of comparative calm, vomiting forth muddy 

naphtha, and mephitic guer. 



Nds on the V & w  of Aria. 

The d o n  of d u n o r ,  propdyro called, tham Maifab a done camkction aitL 
tbe f o h n ,  l o m e t i m a a ~ ,  rometimea slow, of Ln& of gypum and of rock 
dt, inclnding petroleum, coadcmcd hydrop~ ,  nlpht1r8tted iron, and wurionally 
( u  at Rio Hudlaga, to the cut of tbs Peravian Andes), large m u c l  of galena ;- 
d w ,  with the origin of mindsp-  ; with the deposit of metallie group8 at dif- 
ferent epocb from the bottom npwuds, dtber in mh, in m u c l ,  or in intimate 
combi t ion with the rock in the lnighboarboad of d l i m  vdw; with 
ear tbqnah of w h i t h e  effkcb mmt not be rcrguded u pnrely meeh.ni fm 
t h q  are often accompanied by ehesia l  pbenowaa, such u the e m w i n  of ime- 
q i~nb le  g u ,  smoke, and laminoar m u t k r  5 and M y ,  with the npharingr, either 
htantureon~~ o r g d n d ,  of luge portio~ of the earth's madam. 
The intimate connection hetwtd?l the a h  dencrihed pknoarenq derived from 

rrgudiugrolanic eoergy u the action of the interior of the globe upon its outward 
coat, halured to explain in the prmentday, anumber of gcologidand physical fnctm 
which before appeared inexpliuble. The analogy of hm well rceorded, and the doon 
observation of recent phenomena in mrionc plum, lead no by degrefa to gum whrt 
mast have h a p p e d  in the remote qp of the world. Vdendcity, or the k- 
flwmce uerched by the interior of a planet upon its exterior, in the di6ere.t &gaa 
of i b  cooling, through the inqualiica of m t i o n ,  of fluidity and lolidity, in 
which itr component parts are found, d, bmy much w e a m a l  in the present day ;- 
thh action from within oatwanl im now r&imd to a few poibEq intamit& k 
time, leu freqnently changed in locality, mmh simplified in itr ehcmial e&&, 
producing only mlu on a small r a l e  around s d  openings o r  awiar; .Id 
exhibiting itr power at  great dictmcm only in feeble quakings of tha cruet of t b  
dobe in particular dimtiom, which have remained the same for ages put. 

In tbe time immediately prior to the e x b b a  of the human nee, the action of 
the interior oftheglobe upon the crust, which waa then incrusing in ball, mnct have 
modiecd the temperatm of the atmosphere, MI am to render the whole of the globe 
habitrble to t h w  prodllctionr which am now rrgsrded aa h o p i d ;  d n a  when the , 

&ts of radiation, of cooling on the muface, and of the dat ive  &tion of ths 
urth to the son, ham tended to limit the d i d 5  of alimnta to carraponding geo- 
graphiul p i t ion .  

I t  ran alao in theae primitive ages, that the elutic fluids, pd~.ps, the mort 
pmvfd wutm of volunic force, bunting through the midated andcongealed 
E ~ L ,  o p e d  crevim therein, and introduced not only in the shape of dykea, but 
in dl &M of irregnlar m-, other matter of great dmrity, ruch ra ferrnginoru 
Wt, acluphynr, and metals. It is the difference of local conrtitution that 

eauvs the discrepancia between the observed acceleration of the pendulum and the 
trigonometricd musarer taken on the earth's surface. The epoch of the greatest 
geological revolutio~~~ WM precisely that, when the commnnkationr between the 
liquid interior of the planet and i b  atmosphere wen mort frequent, and acting upon 
tbe m t  number of point8 : hence it may be uid, the tendency to acb l i s s  
communi~tionr hu a& the ckrcrtion, in different qa and in diffemtdirectiom, 
(apparently determined by the big of the epoch,) upon long cmiaq of, firrt 
tbe great mountain chins, such M the Himmalap and the Andea ; then the -- 
tainow raoga of a I- elevation, and Iutly the gentk undulatiom which embellish 
the hdrupe of oar pl.inr. A. a prwf of these npherrvhg6, and a record (-ding 
to the ingeniou vie- of M. Elk de k a m o a t )  of the relative .ge of thore monntPinr, 
1 In wcn in tk Adea at C u d h m ~ ,  extemive formntiot~ of uadrtone s p d -  

umm the pldm of M . g d . l c ~ .  and Meta, ahnost without intamuption over tahb 
tad1400 to 1600 toLa high; d l a t d y  @nixithe northof A8b in*Ud chrin. 



332 On the suppoddd&atim of k a  TFn. [om. 
1 

the anme bntidi l . r ia  rori l  Lq u, edebmtedin the low regiom of i[ru 1 
and Yrticbe : they occur upon the ril$e of the chain, m on the plateau ktveen 
fkreaowsk and Jckathcrinbonrg, embedded in appropriate soil, [tmdr & q p r t ]  1 
rich in gold and plat in^. Again, t h e n  is farther evidence of the s u b t e m m m  
retion of elastic fluids, in raining up continenb, d h t ,  and c b r i  of mountainr ; 
in displacing rockr dong witb the organic remains contained in them ; in forming 
eminexma and depressions by the fd.lling in of the vault, m is obserrable in the r m t  
of Asia; thus tb waters of the Carpian sea and lake A d ,  which may be regvdcd 
as the focus of this depression, have their lwel 50 and 32 toires 1300 and 200 feet] 
M o w  the lwel of the ocean. The obsewationr of hknwa. Hoffman, Helmersoa, 
a. Rose, and myaelf, prove, that this &b.wment exten& even as far as Saratow and 
Orenburg, on the Jaik river ; and apparently it continues to  the south-weat d m ,  m 

I 
far m the lower branch of the Sihoun (Jaurtes)  and of the A m w ,  Jihoon (Oxor). I 
The depression of so coluiderable a porLion of Asia more than 300 feet below the I 
mean krel of the ocean, muld not, until ww,  be v i e d  in i b  proper light, becam 
cmr obsewatiom had bitherto been made in cormtried more or lean rumnnded by the 
wa, w b m  similar phenomena ocmr  only in a very minor degree. The formation of 
this concmity in the surface of the mrth-weat of A h ,  appars  to me to Bave in- 
timate connection with the uplifting of the m o u n t a h  of the Caucasua, the Hind6 
Koh, and the table Indl of PersitJ which are immediataly south of the Caspian 
.ad  the M & e k  : perhaps llso it may be allied to the upheaving of the vaster 
mw, whicb is MI vagoely and ineometly desig~uted m the table land of central 
Asia. This concavity of the .ncient world is doubtkm of the # m e  nature as the 
cratasof Hippuchor, Archimedes, cull Ptolemy,on the moon's surf- wme d 
whicb are 90 milea in diameter, and which may be compared to Bohemk, with 
more truth than to the little coned and cratem of our preaent volarna. 

XIV.--On tlu supposed Adulteration of Banca En. By J.  Primp, Ebq. 
Deputy Assay M a s t e r ,  Calculta Mint. 

The tin trade of Siugapbr witb China has suffered materially of late, from a 
rnpposition tbat the n~etnl bm been brought to market mixed with l e d  and otber 
inferior metals. A great deal of i t  wan sacrificed thus, at  a depreciation of 
25 per cent. in Canton, and the evil continuing unabated, the merchanb of 
Singapdr, in July last, traormitted a number of specimens of the rejected tin to 
the Mint Master in Calcutta, to be submitted to chemical examination. I haw 
been requested to give publicity to tbe report drawn up on the occadon at thim 
office, with a view to satisfy the public on the subject. I should premise, how- 
ever, tbat it must be regarded only m a report upon the specimens themselves, 
which were apparently cut from the corners of the blocks of tin; for a similar 
depreciation in the Calcutta market of a quantity of tin from theSIrr ib haring 
been brought to my notice, [where also the musten proved to be of good qualiv,] 
I found on breaking the ingots in Lnlf. that the interior was a compound of seori. 

and refme dust, concealed from view by an outward case of good mekl. The 
mme may probably prove to  be the case with the tin rejected by the Chinese. 

Report m Sixgaplr Tin. 

' The eight specimens of tin handed to me, m t h  a letter from M a r s .  Thoman 
and Co. of Singaph, were submitted to chemical examination, to ascertnin whe- 
U~er any .ad what other metah were mixed with &an, which might render- 



Lbem unfit for the pmpora to whkh tin u &bd in wmmcra and the arb, and 
thnr d e p m h  the value of the B8nc8 Tin h (he mukeb  of China or of Eruope. 

Knowing that the rnbject nu of comiderable imporbce to the meruntila 
world, I did not confine myself to ruch a romgh mode of tsrting M b urual with 
the m y e n  of thin metal in Cornwall, who pronounce at once upon its q d t y  
from i b  colour, weight, and mdhbi l i ty  ; but went thromgh a chemical mcrlysir 
of each specimen, wherein it w u  newly impomihle to be deceived an to tbe p r a e u a  
of my other metal in any influential proportion. 

The following table praenb the rceulb ; the lccond column r h m  the apeci6c 
gravities of the serelrl umplea taken after they had been melted, cle.ned, and 
iminated, and a h  the appearance of the edge of the strap, though it b di5eult to 
say whether the slight rough- or & rere  owing to inferior rmlleabiiity : 
I ahoald rather ray that d of the aamplea wen? perZeetly mR and eqrully ductile. 
Slight variations in the s p e c k  gravity from 7.30 @ 7.35 may perhap be nnaroid- 
ably due to direrant depea of condenution of the u m e  quality of tin nuder the 
hammer or the roller. But M the admixture of even fire per cent. of lead bringa 
the rpeci6c gravity ap to 7.4, and every addition bewmea mom and more perwptl- 
ble in the increase of weight, thin mode of testing the metal would of i t d f  
probably m w e r  ervy parpow of commerce ; while the o m t i o n ,  from i b  dm- 
plicity, Q within the reach of thow nnacqorJdsd with chemical pmceaa. Ths 
radiert manner of wsrt.ining the specific gravity, and astbfying pare- M to 
the h c e  of lad, Q to lure  a kge rid bdet mould with a undl orihee, from 
which a dean bullet cur be cut 017 when cask in it. The buyer or d e r  m y  then 
melt a r t a o d d  master of pun  tin, and cm8 it in the mould fint, to serve u 8 

mmpuiKm for the rest : if the tin of commereejyive a bullet of the u m e  weight, 
i t  may be enteemed pure, (provided always tbat it b pafcetly mallmhle ;) if it Q 
heavier, it may be saspected to be adulterated with l&d, and the proportion ma, 
be W i l y  dcalated from the table of rpecidc pritia k e n  rnbjoined : 

Spec& gravity of d o y r  of Ti  and Led .  
Prrc !I'in. Pure had.  Spca~c  gnnn.ty st SO0. Dff. 

100 mind with 0 by experiment, 7.30 
95 ditto 5 ditto, 739 .09 

90 ditto 19 ditto, 7.48 .09 

85 ditto 1 5  ditto, 7.62 .14 

75 ditto 25 @y Birhop Watron), 7.94 6 2  

66.6 ditto 33.3 dim,  8.16 
60 ditto 50 ditto, 8.82 
0 ditto 108 11.40 

' I t  may be msnmed, that a e h  ddition of ose per cent. of lead, up to 15 pa cent. 
of the ktter, in- the npeci6c gravity of tin 0.03, or &th put. 

To the bullet-trial &odd .bo be added 8 htl of the homogeneollrnar of the 
ingob: thin ir simply uart.iped by &king thm with a mallet : if they rlry 
cleuly, they may be judged to be d i d  ud geod ; but ifthey emit a dull nnelutic 
sound, then m room for rrrspidou of fraudulent ulmixtnrc within, and rnch ingob 
should be either cut in half, or remelted for the satisfaction of the p n r c k r .  

, Baidea l ad ,  them b uo wtrl that it a n  be worth whik to adulterate with tin, 
d e s r  it be zinc (spelter), and the pnsence of the h e r  would be amxrtained by 
the circumrtaoce of ita impairing conridaobly the mdeability of the tin. 

With regud to the present umples, I should pmonnce them perfectly good in 8 

mera8tile~mme ; and by no munr W l e  to the dednction of 25 per cent. on their 
value, r t . tcdtohvekcr ,cuctcdin  theChinamarket: r rhps rcen tageof lud in  



th cempod ahodd give an &teamot of h l l  three per cent. in tbe price, setting 
uide ull conrideratiolu of the utility of the tin being diminhhed by the adultem- 
tion. A m u l l  dditioo, bowever, of one or two pu cent. of l e d ,  would be M y  
d k w v m b l e  in prrdioe. 

For the mtIsfactiou of t h e  who would repeat the d y a h  of m y  of thc speci- 
~ ~ n s ,  I beg to atate briefly the process pnrsned. 

100 grr, were digerted in boiiing nitric acid until converted entirely into a 
white rob-nitrate. The solntion WM then evaporated to drynm,  d the precipi- 
tate rediptad in boiling distilled water, and 6Itere.d: the subnitrate con- 
into a peroxide st a red heat furnished the proportion of tin, while the filtered 
liquor and waahinga mucentrated and treated with rulphate of ammonia yielded the  
led in the &ape of rulphue : the r e d i n g  solution waa tested with p&tC of 
p a t d  for iron and copper, and lratly with cubonate of potash for zinc. 

The peroxide of tin wm separately d o e d  for antimony, arsenic, tungsten, &c. 
but without find in^ tracer thereof, unlcaa the yelbw colour of tbe oxide might be 
attrktaI.de to a rligbt coatuuination with antimony, a point requiring fortha 
experinbent to determine satbhctorily, bet from itr minutenma, not of mnch con- 
leqlvnce on the present occasion. I hare &ce tried M. Gay Ltumc'r method of 
rspurting antimony from a nitromnri8tic rolution of tin by the immenion of a 
p b  of tin, but without dlcovcring any h c e ~  of the ruspected metal. 

Sampler of 

P. 

H. 

L 

I 
XV-Penurmbuco Cotton in Ava. 

[ h h c t  from a letter from Ma)or Burmy, Resident, dated 10th October, 1831.1 I 

' S i n a  I mt yon OOI& of thc Theenban-wa cotton, I have found t a o  o r  tbm 
planta of the regolu Pernunbum cotton. The Burmese call this Thmbon- 
wa (rhip or  foreign) cotton, and deseribe i t  to be a pmnnid, growing to .large 
wee in thii country. Ita leaves dm am very large.' 
A few of thii w e n  sent by Mr. Swinton, Chief krctary to Ckwernment, 

to Fort Glorter, andwere t k  immediately pronoonad it to be Pernambuoo. Some 
of the nee& were presented to the A g r i c u l t d  Society, and another portion dm to 
the Botanical gardens. 

Previomly to Major Bumey's d i i v e r y  of thc Pemambnco cotton tne in AI., 
he had fonnd mother species, which is .Iso a perurnid ; tho trunk u thick 
u a nun'r thigh, and admitting of a man climbing up it. 



.The laf a d  rreQ ammwb ~tL. thoudtbaebtLoapkotmrnmonh 
this w n u w  : and wt only u e  the lsedr much more ady n m o d  from the cot- 
ton, bnt the staple of the cotton is nnwndly long ; no rrmeh so hrdcsd, that the  
Burnme find fault with it for this quality, ud do not me it  for any other purpom 
thm that of making wickn for their l amp.  Tbe plant yields the cottan in the 
l a m  sad of Febrnuy and ILdurh and put of April  The d ue not p l d  
like those in the Permmbaeo cottam.' 

XVI.-Procseding~ of Societies. 

MEDICAL A N D  PHYIICAL SOCIETY. 

At tbe Meetin of t h e  Medical and Physical Society, bekl on tbe Oatobsr, 
Dr. M-n, !!nlgmn, H. M. 3d Bulh, Dr. Arch. Campbell, S o n ,  and 
J a m a  Lwdar ,  E q .  Auistant Surgeon, M d r u  Sawiee, and W. B. Taylor, En 
Amkitant Surgeon, Bombay Service, were elected Memben of the Society ; J. % 
Porteoua, Esq. Surgeon, of Edinburgh, WM elected a Corresponding Member. 
The Society proceeded tD the eonsideration of a question p r o p d  at  the Imt  
Meeting, mpeetinv tboae who may withdraw their names from the list of Hcm- 
berr, advertin putrcularlyto the Resolntion p 4  on the 4th April, 1B.29 ; andit  
w u  now reJrec~, h t  m y  ~ e m h  who mar  withdraw from h e  h i e g ,  snime- 
quendy to t h h  date, shall not be re-admitted mtbont being balloted for, in the r a m  
manner ur other Members on 6nt joining the Sodcty. 

The following commnniutionr were Len p m m t e d  tn the Meeting: 
1. A letter from Dr. Fleming, Seorsrarp to the Mediul  B o d  of M d ,  with 

w p i a  of Medical Reporta recently p n h W  at that Presidency. 
2. A letter from Mr. Preston, of Cudddore, stating that the caee of inrstemte 

epilqmy, on wbich he performed the operation of tying the common carotid utq,  
remained qnita well, not having lud any return of the epllcpsy rince the op- 
a w n  i a period of seven months. He .Iso mentiom having tied tbe common 
m t i d  artery in two other casea since bin former report, one of which W= in. 
patient sn6er iq  fmm diseue of the bblrin after ferer, tbe other a of bemi- 
plegu ; both thaa were recovering. A atatemeat of thwe asa at  a later period 
u sromlsd, M well M the ulterior ranlts of the two former operationr on the 
urotid.  - 

3. A letter from B. White, Eq. at PWM, with a W t e r  of tha Rain-gnyys 
a t  that Station, for the months of June and Jnly, 1831, by which it appean, that 
the arntity of l r in which fell in Jnne wm ioeha  1-21. and in July 6-75. A dmi- 
h r  Lister will be sent for the reat of the m o w n .  

4. Anatomid  description of extraordinary formation in a honun fcetw, pm- 
m t e d  by Dr. d. N. Craanova. 

Mr. h a e l l ' s  Medical Report and Dr. Cananova's dgcription of the lab 
w e n  then read and d k d  by the Meeting. Mr. Boawell's letter accompanyh 
his report, adverta to the confirnution of his former statement relative to the bene- 
f i t ~  derivable from the application of b l h l m  of Argent. Nitrat. in varionr d h r -  
d m ;  u m i l u  good e&eta IUC recorded in the p m e n t  report, which contab 
details of several urm. In Mr. Boswell's letter mention is aloo made of the nn- 
meroua aws of leprosy which exut  in the island of P e m g ,  .ad he stater m opi- 
nion them entertsined, that oome kinds of leprwy are anquationably wnt.gioun, 
but d u a  not describe the dingnortic chucrcten of such species of tbe diseva 
H e  uates, that orders e x i t  to prevent d l  convicta dected witb that d h  from 
g o i w  at  large, or  mix' with others ; and be promises oome further wmmani- 
a t i o n  on the subject. 3. Burel l ' s  employment of rcpated bbtcrs  of Agcnt. 
N i t r U  in pulmonary d k a a q  with tend- to Wtbisis Pulmonalb, appean to 
have been remarkably successful in many of the uees W e d  to the Society. 

Dr. C w o n ' s  anatomical deacri tion of the Lusua N a t u n ,  which came under 
his observation at Lagnna, near hanilla, ia the Philippine Lland~ ; d e u  
minutely the structure of the subject, an delineated in three well finished d r u i n g ,  
which .ccomp.llied his eauy. The Secretug announced to the Society that the 
5th volnme of Truuactions, now in the prea,  is nearly completed, and will be 
ready for publication .ad dbtribntion unong the Memben of thr Society in the 
toune of the month. 



e b e *  V) *s 
C*,!? ; E ' " N ~  -: -- n %-- 

a n - I  , o 01 o a 0 0  
h 0 - n  8 3  m h m  m- 'a"'?, C ? V?-  
+I 0 0 - 0- d I !- 

. . 

3 

. d U d d d d d  

i i %  . o ~ c ~ , y , ~  -;2:*513$;2~;2~78 ~ ~ g g ~ ; ~ ~ ~ ~ ~ ~ ~ ~ $ g  I 2 
.ruoJr?a ~E5,5~.3,.3,9t=U,.3,U-O02-t= l - - h _ ~ l - . , ' 2 ~ l ~ ~ ~ t - ~ l - ~ h - I - I I - I h h h ? ~  j L= 

U 

E : E  
. . . . . . . . 

a  . s - D F U 6 ; i  6 d d a ,  a s - 0  . i a " , j 6 d  
.pu!fi I I; . * , i d  C T 5  ji 4; 64; 8 .= 15.w C "a -'A- 

E t G  

I 
o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ m - ~ - o ~ ~ ~ ~ ~ n - ~ ~ - ~ m ~ a ~ e ~ ~ ~ ~ ~ - ~ ) ~ o ~ m ~ n ~ o ~  

+ - t JO 'lal'r'u's . saldo(l  ~ ~ ~ r n ~ c ~ a m = n - m m a O t - + ~ a h r a - n r n ~ ~ m o o ~ c 1  / $  
f. 

-- 

. . 

t a'- " 0 ' "  .?-"2-'3""3.'.'.. " - * . tm., - Et- -5?9 -v)_'=3-q 1 :Jad,ll; ,, 1 6gs2cz ~ Z G W , ~  m n a 3 a 6 w.y 02 
z u l - * . n m m m  m n , - t - . - t - a - h , -  m b l ~ t ~ l - t . l ~ h b , . . - , .  ! z  
2 2  ' O C C O I P ~ J  Z~?;SG~ - ~ ; + = ' = . t - m . o o  - n ~ l - a - m m o t - n -  % 

-II1>., Jal I - >  '? '" -r? - '32 - -? c- ' ~1 -altlOJI!fl 1 ~\c--~m-m~s-~;n-p-i= / q. 
3 

1 
'lllllO1u aqa JO 6oa 1 

L 



G L E A N I N G S  
m 

S C I E N C E .  

I.-& the Jfeaacrcmcrrt of the Zndicar Meridional Am. 
The East India Company h a  frequently received the pinha of the wienti6c wmld 

for the attention it ham uniformly hentowed upon two popular and ~ s s h l  b r m b  
of knowledge, Botany and Geography: of the former, it is out of our prorince 
a t  present to r p k ;  of the latter, we have but to adduce M eridcncs the 
eplendid m a p  and charts published under ita patronage, not only of the eountrira 
d i y  included in its extensive pormsionr, but, we ma7 .srcrt, of most of the 
cutern hemisphere, from the Cape of Good Hope to China. I t  ~UIJ alwaya main- 
rained a marine rurvey ertrblkhment for the cumbution of the coutr and ray 

on both rid- of India; while, on the continent itself, surreys have bsen conducted 
on the mart extendre d e :  true it is t h t  many dirbietr remain hitherto almost 
onuplored, but thin is h e r  attributable to the magnitude of surface than to the 
ddciencp. of m w  or aertioa. Whemrr  collision with neighbouriq stater h u  
opened ; road to regions kitherto untrod, the opportunity h.r never bctn lost of 
collecting geogmphierl PI.-; and, if time permitted, of completing an authentia 
survey. 

No Government would, however, lay a clum to merit for worlrr of so obviomly 
aaeful a nature, md one so inditpenruble to ita o m  interatr : at any rate, it is not 
of  rucL that the phihogher would expatiate M ' a liberal h n  to science, wherehy 
the Honorable Company have thrown the mgll Govarnmenta of Europe into the 
*bade.' The trigonometriclrl rurvey of an arc of the meridian ir altogether of a 
different description ; it is purely of a scientific chweter, and although, like dl 
other kentifie laboom, it naeets itr utility upon the practical burinan of life in a 
hundred different rap, rtill it is neither esrenri.1 to the d i n g  power in the assea8- 
ynent of ita territorial revenues, nor, u a member of alate F i w c e  Committee dt- 
eovered, to the dAk travelling civilian in &aping hu course to wme lacr4ve 
m o M  appointment ! 

For their W y  patmnye and mpport of thin v u t  and upenrive undertakiog- 
for their renewal of vigor in its pnrnuit after twenty-five yeara of unrunitted 
support, tbe Comp.lly'r Gorernrmnt daerrar, the palm of unqlulitied prrle. 

We dude here to the supply of new i~ t r amcn ta  lately brought out by the 
aurrcyor-gcnal for the p r o e e m t i ~  of the nmainder of tbe meridiolul murure- 
meata on a scale of grandeur and accuracy hitherto uneqarlld. 

I t  in OUT d a b  to lay before our r a d a r  a description of thwa inatrumentr, and 
of the impmvsmentr introduced in them by the advanced &ill of Bririrh urirtr, 

wrw smlrs, NO. L 
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aided by the personal experience of Captain Emrest, acquired during his connection 
with the grand rnrvey in central India under Colonel Lambton. 

But, an many who take in our journal may have but slight acquaiutana mth ths 
purpose or with the detail of trigonometrical measurements, we propose to make rhe 
subject more familiar by prefaciagit, with a brief & a h ,  fint of the historical c o r n  
of this branch of knowledge, and then of the practical opentiom numury in 
measuring a meridiod arc. 

As mon .r the astronomen of the ancient world had arrived at the concldon of 
the globular form of the earth, i t  would seem an u a y  step for them to hare for- 
med a rough estimate of ita magnitude ; nothing further being requisite for t h ~  
pnrpose than to know the travelling dirtnnce between two pluea situated north 
m d  sonth of one mother, together with the difference of latitude M marked by the 
shadow of the gnomon of a sundial at  each place. A long in tend h w e m ,  e lapad 
before any such speculations ensued. Nothing of the sort is to be met with in the 
~tronomical worka of the HindC, and although Aristotle (3bO B. C.) vagaely 
mentions, that the mathematicians of hLday estimated thecircnmfemce of the e v t h  
a t  400,000 stadia, tbc first who appear8 to bave aimed at  the solution of the problmr 
on &isfactory datawas Eratmthenes. Prom the distance between Spene and A l a -  
andria, he determined the degreeto be equal to 700 stadia, and the cireumfercacs 
of theglobe, therefore, to be 252,000 stadia, but hisestimate is now of little avail, as 
there erhta no means of d i v e r i n g  the value of the rtcrdirm or unit of his d. 
The next operationon ncord, and perhaps the fint  actual musurement of an arc ol 
the meridian, wmthat undertaken by the Arabian sages under Cdiph N m h f m ,  on 
the plain8 of Sinju, in the year A. D. 827. They divided into two yutiea, one pro- 
ceedii to the ronth, and the other to the north, measuring their way anti1 tbq 
fonnd by their cuhokrbn that they had c o m p d a n  amplitude of t r o  degreca ; but 
the nccuracy thw attained by experiment fell hor tof  that acquiredbeforeby tbe Grc- 
cian philomphen, for it gave only 561 miles tothe degree; nuless, u has been mr- 
pected, an error h u  crept into the Arabic mmwr ip t a  consulted by tbe European 
astrowmen. 

Seven hundred yean intervened before the subject WM taken up again, in the 
beginning of the 16th century. Fernel, in 1526, measured the distance from Parim 
to Amiem, by conntiag the revolutions of his carriage wheel; the difference of 
latitude am already known, and fortunately Amiens lay almoet dne north of Pa& 
w that although thin line has ban, from its favorable aitnation, remusored and 
verified no l a  than three times, very little change, M it happens, has been neca- 
nary in Fernel's original determination. 

Snellius in 1617, had the merit of introducing the method of tri.ngolation into 
geodetic measurements, which we shall have to describe more fully by and bye. 
A few yean afterwards, Norwood measured the arc comprised between London 
and York ; but his work shewed allthe r n d e n a  of a first attempt, and was in error 
to the extent of 400 tokes on the degree. Meantime greater p r o m  WM making 
in Prance : Picud in 1665, had introdnced the important improvement of teleom- 
pic sights and micrometen to instrumentr for menanring angles, and had remen- 
rured the Amiens' line with UI error of on1 J 15 toiaes. Richer too had dbeorrrrd, 
in 1672, the diminution of gravity towards the equator, by the dtaation of the 
rate of hh  astronomical clock at  Cayenne, which made it neoessrvy b d u e s  the 
length ofit# pendulum 1-10th of an inch. 

By the beginning of the 18th century, the magnitude and @re of tha urth 
e n g r d  more md more the attention of mathematicians. Huygens and Newton 
won engaged in the consideration of the quation, and the ktter demonrtrrted 
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from the laws of gTnritdion, that the rotatory motion of the earth must canse an 
enlnrgement of its equatorial diameter, and a c o ~ e q n e n t  flattening at  the poles. 
The most simple and effectunl means of verifying this hypothurh ww by meuur- 
ing arm nf the mmidinn in different latitudes, and the French academy bouts  the 

I 
honour of having set the example, and put in execution the moat difhcnlt and deci- 
live pa* of this undertaking. 

In less than h d f  a century w e n  accomplished no lean than eight new memore- 
I 

menu. 

the Dunkirk arc, by Cmini  and Labire. 
the Lapland arc, by Maupertius, (LC. (re-examined carefully by Svm- 

the Pernvian arc, by Bougner and de la Condamine. 
the Cape of Good Hope arc, by La Clrille. 
the Roman arc, by Boseovicb. 
the Piedmontese arc, by Beccuir  
the Austrian, by Liesganig. 
the Philadelphian, by Mason and Dixon. 

I Thae operations, combined with eaperimentr on the length of the pendulun, IeR 
no doubt that the earth wan in fact flatteoed a t  the plea,  but the resnlb were not 
ruaciently accurate for determining with precision the dagree of compmrion, o r  

1 even the absolute dimension8 of the globe. I t  was at  the memorable epoch of 
general innovation in France, when a new rystem of weights and meuurer was pro- 
p& by Cursini, depending on the length of the terrestrial quadrant as an nnit, that 
a mimultaneom impulse once more actuated the l e a d  world to complete the 
investigation of the earth's figure, aided by new instrumenb, new methods, and new 
formula of calculation. 

In 1780, Mechain and Delambre were entrasted with the externion of the French 
arc mnthward to Barcelona and the Baleares Isles, (which w u  completed by Biot 
m d  Aragn in 1806,) while on the north it w u  united to the English triangulation, 
then in progms under General Roy, who had brought himaelf into notice by h h  
careful ~ n a s u n m e n t  of a base on Hounslor Heath, in 1784. Upon Lh death, in 
17901, h u  important portion of the tank devolved upon Colonel Mndge, who by 1802 
had carried a meridian line from Dunnow to Clifton. and has sinw extended it to 
the northern extremity of the Orkney Isles, whither M. Biot, who had distingnisbed 
himaelf at  the southern extremity, wan depnted by the French Academy in 1820, ~o 

aid Captain Knter, of the Royal Society, in conducting the find experiments with the 
pendulum, and fixing as it were, the key-stone to this aplendid monument of labon- 
and wience. 

We have thus in a few words pnraued the h i s t o r i d  coarse of g u n l e t i d  opera- 
tions in the west ; having purpowly reserved for separate notice the Iodi.n 
trigonometrical suwey, wbich from our nearer connection with it, as  well as  from 
irs rant wale and intrinsicmerit (bearing in fact a competition with all t b t  bas been 
effectetl in Europe), is, on our part a t  l e ~ t ,  entitled to a more lengthened review. 

In a former part of this work, (vol. 2. page 76,) we have dewxibed the origin of 
the Indian survey ; wc shnll therefore, make M short a recapitulation u is consic 
tent with the thread of our history. 

1 Sir~cs thia period, the English triangulation bas been carried into Ireland, nnder 
Colonel Colby'r charge. The French and Italian arcs bare nlw been united by a 
perpadicular arc ou the route of Mont Cenir, and uo doubt many trigonon~etrical 
oprrutioss 11ave proceeded in other European countri- with the detailr ef which 
we are u yet unacqruinted. 



After the sncetgfal termin.tion of the war with Tip6 S&b, BrigadeMajor h b -  
tonbrought forward his plan of a geographical survey of that part of the peninsula. 
His fint idea w.s confined to throwing a aeries of t r imgks - from M a d m  t~ 
tbe opposite cout ,  but in the prosecntion of this object his enlightened mind soon 
resolved to combine with it the measurement of as many degrea of latitude am the 
limits of his survey might enable him to subtend : his design wan fortuitwrly 
aeconded by the arrival in India of the dnplicatua of the insinnmeats employed by 
General Roy, and it met with the cordial support of Lord Clive and his council. 

Major Lambton U in 1801-2 established a L n t  series of triangieaon a me- I 
ridional are of one and a half degre,  35 miles to tbe west of -Madras. He subse- 
quently &bandolled this line, and selected the Dodagontab meridian &pending I 
npon a twice-memured bane line at  Banelore. The object of thh  substitution 
wm to obtain a clear run to the southernmost point of the peninsula, which waa 
effected by February 1809, making a line of 4.50'; a suspicion baving bowever 
arisen on the calculation of the resulting length of a degree in the latihde of Do- 
dagontab, that the plummet had bansubject to somedeviating influence, a new are 
WM carried northward from Pdgar to Q6tf in 1811, m d  the wried was extended 
3  degree^ further north to Ddmargidda, by the winter of 1815 ; making in dl an 
arc of nearly 10 degrees in length. 

During the three following yearn, owing to the Pindarl war, the eshblhhment 
was employed upon the subordinate ares of Lavend@ and Kylurgerb. ACUTC 
opemtiom wereonly recommenced in 1819 ; a t  which period Captain E v e m t  ru 
misted in the grand work. For three yean  in sueeezaion the disutern mcounter- 
ed by the whole party were of the most discouraging description. The NagpC 
country was one impenetrable jungle, hitherto entirely unexplored ; tbe climate I 
was uncongenial both to Europeans and natives, who were overcome by privations 
and sickness. Colonel Lambton came to Calcntta ; and Captakr Everest ru I 
soon after driven to the Cape of Good Hope, to recorer h h  health. 

In  1822, the veteran Colonel WM again in the Lld ,  measuring a b u e  in the 
valley of Berar, near a place called T a k d  Kh4m, where he w u  joined by Crptrin 
Everest. He had dispatched his medical attendant, Dr. Voyney, viA Calcutta, to 
Agra, for the purpose of neonnoitring the country along which the surrey 
wm to proceed. 

Although the Colonel had not for some yearn taken m active part in the mea- 
rurcment of the angler, be seems to have had some reluctance in yielding the 
honour of his undertaking to a coadjutor ; he deputed his .aristnnt, therefore, to 

the net of triangles weatward towards Bombay while he himaelf should 
continue the main line ;-but he had already done u much u could be expected 
in the short space of human life, his energy was gone, he wm among strangers, 
m d  in a pestileutinl climate. He sunk under an attack of fever in January 1823, 
and w.s buried on the field of his labourn. 

It had been Colonel Lambton's ruk to confinehis operatioas to the rainy neaaon, 
when alone, he had by experience learnt, the atmosphere wan clear enough to 
emble him to see his distant signals, and avoid the effect of lateral refraction. Thi 
qs tem however was fraugbt with the most ~ i n o u a  consequences to the party,and i t  
became one of Captain Everest's firnt studies to introduce a d i a l  change in the 
w n  of out-of-door exposore. By the adoption of night signah be WM not only 
able to overcome the haziness of the winter months, but also to continue h h  o p -  
rations thronghout the hot winds. He met Dr. Voysey at  Hyderabad in June 1823, 
and took the field in his company on the 3d September following. The roots of their 
former sufferings however were hut imperfectly eradicated, and a freeh upOsum 
to the rune  influences brought on a return of the symptom : i t  vu under 
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diudvantage of continual a t w h  of fever that Captain Everat pwhed on the 
triangulation to Knlianptir, and determined the latitude of that place by an ample 
eerier of celestial observationr Dr. V o w  fell a victim to the climate in De- 
cember 1823, and his companion WM finally cornpalled to quit the field a second 
time at  Bbaorba, Iat. 24O lo', and take his departure to Enrope; having previourly 
completed the prolongation of the measnrement to a total length of 16 degrees. 

We need not advert mom puticnlarly to the operations of this period, since an 
interesting account of the whole WM given to the public during Captain Everent's 
rojonrn in England. 

During his absence, the subordinate bfheen of the entablishment were employed 
in extending a series of triangles westward, along the Vindkhal mountainm, to 
h a m ,  Paton, and Calcutta, wbich hrs been completed within the l ~ t  few montha; 
and the find operation of m e ~ u r i n g  a bum of verification has, M our Calcutta 
mdem are aware, d r e d y  made eoasiderahle pmgnrs dong the BvrlrckpC road, 
a line admirably ruited for such a purpose. 

Having now terminated our brief historical ontline of geodetical operations, 
we may proceed to deacrlbe the procut of necuting a trigonometrical survey, with 
a very curaory mention of the instrpmenta mnally employed thereon, wbich will 
enable us better to appreciate the merita and excellencies of the chefs d ' o ~ u e r  
destined to aupemde them in the continuance of the Indian arc. 

The principles of tbe whole operation may be stated in a very few wonb; #r4t, a 
lineof mfficient length (five or six milen) is mwured with the utmost attainable 
wnrrey,  upon the surface of the earth ; ncadly,  this meuurement u expanded 
north and south, in the dimtion of some meridian line by meanr of triangles, the 
rides of which can be readily calcnl~ted from the given barc, and the three mea- 
anred angles. Tkdfy.  The arc of latitude, comprehended between the extremi- 
ties of the expanded line ir determined by the inclination of the vertical or plumb 
line, with regard to tbe fixed stam. 

AS the mecrsured B A ~  LINE is the fonnd.tion of the whole work, its m a -  
snrement demands every porrible accuracy of execution : the line ahould be u 
long M the aurfree of the ground wil l  dlow ; and not less than hdf the len& 
of the average sidea of the large triangles. The two ends muat be permanently 
atablisbed by dnking a mass of stone or metal into the earth to w r y  the ad- 
justed pointa at the extremities of the line : their position muat aLo command 
a view of the fint triangle etatiom, with two of which the b w  mhould form a right 
angle as nearly M possible. (Pl. XXIIL %. 1.) 

There should be buem of M a t i o n  at  certain distances (about 100 milen apart) 
to check any erron in the first, which would o t h e r w i ~ ~  go on diverging M the tri- 
angulation proceeded ; being in fact a percentage upon the length of the whole line. 

Wooden rods or perches were employed on d l  the older meuurementa, without 
any precaution to shelter tbem from the retion of the weather : in the Peruvian arc, 
they were even occasionally suffered to Boat on the water. The i e i t i e s  how- 
ever, produced by humidity and change of tempusrruc, wen too great to =ape 
notice long. O t m d  Roy found -n to abandon them in the English bue, 
.nd after an elaborate seriea of nperimentr on the dilatation of vuioua bodies, Le 
gave the preference to g l ~  tubes of 20 feet long, which appear to have performed 
their duty with extraordinary precision ; thcw When do not seem to have been 
wd in any snrvey, having heen snpemeded by the introduction of the Lun- 
d i d  foot steel chain, which lad  the advanbge of greater rimplicit~. The defect. 

of the chain were, the wearing of the hin~en, the difeculty of rtrekhiog it d- 
rays  with equal force, the imporibility of knowing iu pmisc tcmperatw, and 
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the danger of shaking the register marks by driving the stretching ponb in t h e  
p o u n d :  these were in some measure compensated by the rnpidity of pnasing over 
the line in spaces of 100 feet at  a time. The line a t  Misterton Carr of 26,342 feet in 
ImN,  measured by the chain, is not supposed to err more than two inches from 
tbe truth. 

The French academicians made use of double todm of platina and braas, 12 feet 
long, so fitted tegether that from the nnequal expansion of the two metals, a register 
pointed out at  one end the mean temperature of the whole apparatm, and the 
consequent correction for temperature was easily applied. 

But Colonel Colby baa lately introduced, in the Irish survey, a compound bar 
which nullifies all the corrections for heat, and provides in the most perftct way 
for the several adjustments of horizontalig, collimation, and juxtaposition ; at  the 
expence, i t  must be confessed of some little increase of trouble in the field, though 
an the other hand it naves all calculations of reduction, a principle to wbich 
English artists seem particularly attached. Thin is the form of measuring rod now 
adopted in the Indian Trigonometricnl aurvey, in fact the apparatus brought ou t  
is the exact duplicate of that invented by Colonel Colby. 

Two barn, one of steel, the other of brasa, are placed side by side in a long wooden 
box, and united firmly together by their middle ; they are alro connected at  their 
extremities by levers or cross bars, projecting on the side of the steel bar to about 
twice the distnnce between the bars : the levers carry ve y fine dots imprinted on  
silver discs, so adjusted, that the difference of expansion of the brass and steel 
keeps the dou  d w n p  at  the same distance apart. This adjustment is experimentally 
made by submitting the bars to alternate heat and cold in a proper apparatas : but 
i t  can easily be calculated from the known expandons of a h 1  and brtm, which 
are nearly M 2 to 3. The bars are enclosed in a double ume of flaunel and derl, 
ra t ing  upon rollen to allow of free motion : thcy are Y feet long ; and them 
am six pair, 60 that when placed on tripods, six inches in advance of one another, 
they occupy a length of 60 feet. Tbe avoiding of contact between the ends of the 
bars is essential to their steadinem : the six intermediate inches are n a d  of by 
means of double micmacop,  connected firmly together, wbich ue also provided 
with componnd b a n  for compen~t ion  of temperature. In  the microscope a t  the 
two exhemitiea of the aeries of bars, a third microscope is p l d  between the 
other two, having a longer focna for the purpoae of rending off a minute dot on 
a plntina disc fixed on a steady brass tripod, which is cslled the register, maintain- 
ing its post while the barn are moved on. We need not here advert to the minor 
ingenious coutrivancea for levelling, moving, and protecting the apparatns, as we 
hope on some future occasion to  be permitted to give our readers a drawing of the 
whole qparatus. 

The base measured by Colonel Colby, with theae bus ,  near Loch Foyle, in Ire- 
land, was rubmitted to the most rigomus examination by comparing the ditlkrent 
parts together, and the extent of variation was found to be only 3 inches in u 
many milea. The Indian bars were also tried by order of the Court of Directors, 
in Lords' cricket ground, and the discrepancy between two m e ~ u r e m e n t r  of a 
line of 567 feet was only 3-40th of an inch. Any one who has witnessed the Rlahu 
cpmardi with them on the Barrackpfir r o d ,  will easily believe the attainment of 
an equal o r  even greater precision here, from the firmness and evenness of the 
ground, the steadiness of theclimate, and the host of experienced ruweyors engaged 
in carrying it forward. 

n. Next to the base in importanae cornea the system of TRIAaouLATloN, which is  
however so far independent, that it con& a principle of verification within itself, 
well known to every geometrician. Whera reeuracy in so  i n d b p e ~ a b l e ,  i t  h of 
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c o r n  necunry that not only the meaaure of dl three angles of a e h  tri.nglo 
shall be taken, but that the triangles shall be knit together by numerous c m  8ightr 
u chech : wherever a heragon or pentagon is formed by the meeting of five or s k  
triangles, ur additionalcheck upon the whole b gained : the aver* m g l a  hoeld 

be M near to 60 dq- as the nature of the countrywill admit. (fig. 1.) 
The Englib and Prench metboda of taking angler aredistiDguhhd from each 

other by the u m e  peculiarity as WM pointed oat in their manner of memuring s 
bue-line: the one may in fact be called the practical. and the other the theoretical 
method: the circle of Troughton, always employed in English suweya, by coastruc- 
tion muntainr a perfect horizontality, and dependr upon the beauty of its division 
done for the true mearurement of the angle. The reputing circle of Borda, med 
by the French academicians, on the contrary, seekn to overcome errom of division 
by bringing the whole circnmferena of the instrument in succersion within the 
measured angle. It also necessitated a theoretical reduction of each measured angle 
to the plane of the horizon. Again the Eagluh surveyors generally place their circle 
orer tbe centrea of their station8 ; the Prench almost invariably bad a cometion, 
both for tbe eccentricity of the s igds ,  and for that of theobrewer, to say nothing of 
the smaller one, for thatof the under and upper telereope of their repeating cirela. 
Delunbre, where it WM pofmible, obvLted the correction for the obewer's place, by 
placing himself in the direction of the (mSent to a circle supposed to be described 
about the triangle under measurement, on the principle of *la at  the circum- 
ference, having tbe same k, being q d  : A being the true centre of a station, 
the observer p l d  himaelf at  D in a tangent to the cirde ABC ; the direction of 
the line AD being found by the equality of the angled CBA and CAD the former 
of which had been previously determined. (%. 2.) 

The French generally took twenty repetitiom of each horirontalangle, together 
with tan meaaurementa of the zenith dintan-, or dip, to redna the former to 
the plane of the horimn ; whereas Colonel Mudge, from the nature of hL circle, 
could m t  well utisfied with four or five reading of each azimuthal angle only. 

With d l  the accuracy of both methods however, differenca of 1 or 2 mnd.s ,  
and sometimes even 8 or 10, are observable in the b a t  ngintem of tunmid 
mgla ,  d lateral refraction will always tend to oppore a limit to thdr .eeary 
hardly short of the former amount. 

The wperiority of the new circle nude by Troughton for the Indian Survey, 
consists in its having 5 mkmocoper, which d o -  of the angle being mad on 16 
different parts of the divided circumference, with one revemion of the tel-pe 1 
in the beautiful contrivance for lifting and turning the htrnment to change the 
position of the zero ; and in the subt i tu t i~n of a microreope in lieu of a plumb 
line, to adjust the instrument centrally over the station dot. Thew i m p r m m ~  
will be acknowledged by the practical surveyor to be moat valubk, in the mving 
of  time and trouble to hinuelf, u well u the removal of many urua of -r ta 
his instrument. 

The pointr determined for the poritiona of the aeria of t r h g l a  are dktbqpiirh- 
ed hom the theodolite station by munr of wlr, and t h a e  are found to rrquirs 
many precautio~ in practice : fimt, M to the direction of light thrown upon them, 
M it is sometimer only the illuminated portion which in v i a i b ~ m e t i m a  the 
dukeaed : Mechin's angla have differenm of 30 ~eondr due to t h i  urn. & 
condly, M to 8bape and use : In bee, pyramids of pknL or cow of straw work 
wen rwd where n.h~ral objecta, such as towem and spires, were not at hand ; *ht 
signals could not be employed, becauae of the revolution, .midst the horrom of 
which the Lboun of the a c d m i c i a ~  demanded erution u much u i n t r e p w ,  
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I t  is generally rimmed, that for day o h a t i o n s  a r i p d  mark should clubtend 
an angle of three seconds in space : if projected upon the rky, it shodd be pdnted 
black ; if upon green foliage, white : 

In theEnglish survey, under CoLMndge, Bengal lightr were introduced na signals, 
and they seem to have added greatly to the precision of the englen, as well aa to 
the facility of observation in dull weather. Reverberating lamps, or Argand kmpm 
fitted in the focus of parabolic mirrors, soon supplanted the tronblesome fin-work, 
and Lientenant Drnmmond, in the Irish tripnometrical rnrvey, has further im- 
proved this kind of dgnd by the rubstitation, in lieu of the oil bnrner, of a frag- 
ment of lime ignited by a stream of mixed oxygen and hydrogen gases, which 
presents an intense light, visible at  an immense diatana. 

The signals brought oat by Captain Everert are of three kinds : one, the rever- 
berating lamp for night-work, already described ; the second, a heliotrope, or circtl- 
lar plane glasa mirror to be adjusted over the centre of the station and to r e k t  
towards the observer at the theodolite a portion of the mlar rays : the light pro- 
duced by this simple contrivance is w powerful an to penetrate the morning mists 
of India with great ease. The principal dificnlty in the use of the heliotrope con- 
sists in giving a right direction to the reflected my : thu h effected by meam of. 
cross win  placed in h u t  of the heliotrope, in the uartained d i d o n  of the dm- 
cant station, npon which the light u a n t n l l y  directed I n a  the theodolite i. 
placed another heliotrope throwing ita image in an oppooite direction towards the 
signal station. The third is the lime or Drnmmond light already mentioned, for 8 

description of which we mast st prerent refer the reader to the Imt volume ofthe 
Philosophical Transaction#. 

The triangles thus being found with the Utmc~t uxursey, and corrected for 
spherical excess, or the rotundity of the earth'# aurfaca, the lengtbr of their aid= 
are dednced from the original bane, and converted into a meridional line by bear- 
i n p  taken at every rtation, that h, by measnring the angle formed by a side of the 
triangle and the north-pole. Azimuths of the polar #tar, at itn greatat elongation, 
east a d  west, supply thin point, and where the alential and terrastrid sights can- 
not be coincident, a smal l  lamp 6xed a t  a convenient dituree is inhodneed as a 
referring point or meridian m u k  : the lens of thk lamp m adjastedw that the light 
may h o e  towards the theodolite in parallel q. 

The field operations, being now #apposed to have been carried over a snflicknt 
space, are terminated by the meuurement of a bane of veeri8ution with dl the 
precautions described at the commencement of the work. 

HI. It now remdns for the geodeat to & m i n e  the wleatial arc comaponding 
to hi terntrial measurement : in other word#, to find the latitude of hi extrama 
(and it requisite, intermediate) rtatiom. 

m e  latitude derived from the mn or circum-polar sbrs  of moderate eleration. 
inpol- the Marhintiea of polar tables, of detiection of the instmment by heat, of 
refmtion, &c. ; in all great rurveyr, therefore a senith =tor haa hitherto becn 
employed: thii u nothing but along telescope fittad with s portion of a circle of very 
large radius (8 or even 12 feet) for observing the altitude of stars within a very 
few degreea of the d t h  where the retrsction is nearly insensible. The zero of the 
instrument in marked by a very delicata plumb-line, hut it h too well known to 
require further description. 

The stam oboerved with the zenith e r  have to undergo comction for nutation, 
prscessiou, and aberration, llnleas they can be compared with the simultaneom 
o b o e d o a s  of mme atablirhed observatory in the neighboarhood; in thi. 
country much could never be the cue, a d  even in England tbe erJ.loeuea 



.f Modgab htituden exhibit dircrepawiea of 5", while the vadation of h b  
theodolite d a  addomexceeds a ru th  of that quantity. Part of t h e  errom may 
be due to the inrtrummt, for it is doubtful whether the great dimensions of such 
kbscapa, nith their wooden h e  work, givea them any real advantage over 
metal on- of mom portability .ad compactness. Captain Evenat, however, deter- 
mining to f n r  the IndL. uc, u far nr posdbk, from the errom of catalogues, calcn- 
lntiom, and imtrameclta, har commiasionedfrom the firat of English utiatn, Trough- 
tom, two three-feet circlea of exactly similar wartruetion : one will be placed at 
uch extremity of his meuured meridmnd arc ; and the same stan, and any 
number of them, r i l l  he obrerved with the two instrnmenta simultnneoasly for 8 

8n&ient period : nothing can promhe p t e r  perfixtion of result than thir simple 
plan, and the liberrlity of the Court of Directors in disregarding the r m d  
addition of expence, daervcr the highest praise. 

Part of the errom of the vertical q l e a  attributable to the attraction of . 
mountainous m- upon the plumbline of the instruments : thia c a m  of irregu- 
larity brs been experimentally investigated by Maskelyue, Hutton, and by Playfair 
in his mrvey of Scbehallien in 1774. The cometion in most c a m  was thought 
trivial enough to be omitted in Mudge'r m r q ,  but Don Rodriguez in a very able 
m m a  reconcileclan anomaly which m e  out on the publication of the Colonel's 
mwurement, whereby the length of a degree seemed to decrerae, instead of in- 
creming, tow- the pole, by p- that the local attraction of Arbury hill mm8 
have inflnenesd &latitude taken at that place to the l a g  extent of five w n d s .  
C.pt.in Everert in bin account of the Indian survey given a similar instmce of the 
necuuity of attmding to thia circumsbnee, wbkh Colonel Lambton was inclined 
to diingard. The plumb-line of tbeir tenith sector on approaching the e%e of th .  
lofty table-land, north of the Tapti vallq, was drawn perceptibly to the north, 
snd vitiated the lntitudea taken in the valley to the amount of a few neeon& 

Connected with the trigonometrical detuminalion of the earth's @on ,  u c  
u p r i m e n b  madein nrioun puta of the world upon the length of the recond'r pea- 
dnlum, no much encoumged within the h t  few yeam by the introduction of Captain 
b ter ' r  convertible pendulum. At Madns, and on 8 rmall island, neu  the equator 
(G-ox k t ) ,  Mr. Goldbgbun hrs already provided as with a most elaborate w- 

of experiments on this rubject, which .gm more c l o ~ l y  than thaw made in th .  
Atlantic, with the other d e d u e t b ~  of geodesy. To complete the equipment of the 
Indim m m y ,  a h t e r ' r  pendulum with dock and a tripod rtrad, simikr to tL.t 

in t b  pol.rapeditions, h been supplied : .ad a duplicate inatrumemt ban, r e  
-&.rnt.od, been alw rest to the Company's mtrononaer at Bombay. A fint aerier 
o f o ~ r v a t i o ~  with thin inrtrnment has alrecrdy been made at the Survey= 
Oemral'r OH-, with thereaulta of which we hopein due time to be made acquainted, 

&Ton conclnding our brief a d  imperfect rketch of trigommetrical operatiom, 
it might be expected that we rhould enter br idy into 8 rtatemnt of the resulu d 
3 1  these vast undertakings, and their influence upon the rum of onr k w w l e d ~  
r e g d u g  the eract shape of the world. But h m  we must be still more brief, for, 
even wen we competent to the tas)r, this ekmeutnry a y  were not a fit p h e  
&=urn the many subtle pointa upon which the fint geomstriciana of the day 
at variance. I t  h u  b- found, that none of the three ~ r i e r  of aperimenu 
directed towards the nolution of the problem, namely, those af the pendulum, 
the meridionrl arc, and the perpendicular to the meridian, yield a perfect accord- 
ance with one nuother: .nd many have hence m p p d  the earth to & - 
h e g d u  d i d  beyond the reach of mdhematical rrulpsh Mr. Ivory ha8 hqwever 
taken np tbe qwtion in the mode k t  dcubtwl  to a m  tha liPLiL( of wcu- 
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tainty : after patiently examining how far many of the poinb a t  v r h m  
might be traced to the formula of calculation used in the survey, and in thi. 
r a y  expunging so large an anomaly an 200 fathoms in the perpendicular dc- 
gree of Dunnone, be. applies an assumed excentricity of the ellipwid, 
to d l  the arcs, perpendicuhn, and pendulum lengths, hitherto accounted o f  
any nuthority, and shews that the theoretical awumptiou does not diaer from 
th; practical k a l t s  more than can well be attributed to aaavoidable errors. Ha 
thinks it therefore established that the earth is a replar mlid of revdution, having 
i(s meridians truly elliptical, with an acentricity not much differing from , :, . A. 
far an India Q concerned, it in &factory to rce that Colonel Lambton's and Mr. 
Goldinghm's labours are among those which have received the most implicit con- 
fidence in Europe ; and their result8 t d l y  very nearly with Mr. Ivory's warned  
ellipticity. We may feel assnred, that tbs remainder of the t.sk will inspire an in- 
creaseof confidence proportionate to the superiority of the imtrumenta n o r  in- 
troduced ; and we may look forward with eager interest to the recommencement 
of the campaign of science under the auspices of one so well qudified to lead in 
the field as its present condactor. 

IT.-Overland Journey to India. By Lieut. Arthur Conolly, 6th Regt. 
Bengal Light Cavaly .  

Quitting London 8th Angust, 1829, r travelled through France and Germany 
to  St. Petemburgh. There two English friends joined me, and we proceeded w- 
ther viB Moscow, and the capital of the Don Coasackq througb and over the 
Caucasua mountains to the capital of Georgia. At Tiflia we sold our carriages, m d  
buying horses, rode across the Arras to Tabrfz, where we spent the winter, in 
the very pleasant society of the English then at  that place with the British meion .  

Wishing to follow a new road to India, I engnged a nativeof that country, many 
yeam a resident in Persia, and much in esteem with the English there, to accom- 
pany me on an overland route. Syed Kedmut  Alf was as unprejudiced no learned, 
and I h.d more than one occasion to congratulate myself on having such a com- 
panion. 

We rode from Tabrfz 6th February, 1830. The anow lay deep on the ground, 
and our road wan a narrow foot-path, which, if we mused, we were plunged up to 
the homes' girths in the drifts on either side. We left Tabriz still in the depth 
of winter : 15 days after, when we reached Tehrdn, such was the difference of 
dimate, that the tree6 were in bloawm. 

At Tebnb our object was to obtain bills for the road. The late envoy, Sir J. 
Macdonald, had mast kindly authorized me to draw upon him during my journey, 
m d h a d  referred me to his banker, a HindO, at T e b n h  : at  this time bowwer theman 
was absent at  Yezd. Shortly after our arrival, a severe eartl~qnake drove the inha- 
bitants from their homes, and businm was a t  a stand. Though earthquakes arewenta 
of common occurrence In Persia, the panic spread by this one was great ; severnl 
bourn  were thrown down, and part of the arched brick bazar fell in ;  we rods 
through it after the firat shocks, and saw the deserted shops open, with the various 
goods displnyed as for sale. In all open places were grouped families with their 
most valuable portable effect!, : in some cases tlic sick had been hurried from their 
bouses, and anxiety was on every face. Unable to get bankers' bib, we thought 
0ursch.a fortunate in obtainbg fmm a Parsee merchant fora dm& which 



added to  what we before possessed, we mlcakted would pay oar e v  to India. 
We converted the whole into gold ducats, and w n r e d  them in bela round our 
naiata. 

T o  AltrabM, throngh Mazenderdn, o w  journey was delightful. I t  is a pro- 

v i a c ~  of mountaim, which are clothed from bw to summit with the forest a n l  
fruit t n e s  of Europe and Asia. The wild vine tames itrelf round the large trees, 
m d  drop8 its tendrils from the highest branches. The wdnnt, the mulbury, the 
pear, and pomegranate trees were m profusion ; and thelr blorsom were in beautiful 
relief to the dark foliage of the forest tries : the turf w u  green and covered with 
flowera, and the wild rose m d  the hawthorn perfumed the air. The nurow vd-  
lies between thc high mountains are cut in steps, like the hanging ga;dem of 
Lahore; through erb one run# a stream, .the r a t e r  of which raised to the level of the 
higheat atep, falk stcassively npon the otheninto it8 bed %.in. On these descent8 
" groan r i a ,  the staple food of thc inhabitanl, urd a a  u t i d e  of considerable 
export. 

Mazenderin b m nnbealthy province ; the vill~ged are high up in the moun- 
t.ins, and a few only of the men'come down into the valley to look .fter 
t h d r  riee grounds, and profit by travellm, who do not follow this road in summer, 
on m u n t  of a malaria which is mid to be p r o d u d  by the thick foreata and satu- 
rated vallier. 

We pused through Sdri the capital of Mazenderdn, which thollgh called a fortress, 
is a place of no a t req th  ; and we spent a day among the still mylnscent  d u e  af 
the palaces of Shah Abbb at Ashrnf. Hence we had a view of the Caspian &?a, down 
to the very coast of which rum a thick forest ; through thh we travelled to Aatra- 
bid, .nd took up our lodgings in the merchant's caravanserai. 

AstraMld is a moderately sized town of no strength, sitdated cloae under the 
richly wooded mountains of Elborq I t  is chletly inhabited by Cujjeral ; and being 
a frontier town, is governed by a prince of the blood royal. 10 miles north of 
Astrabdd is the river Qfirgdn, on the fertile banks of which you f in t  meet 
the  Thrkmdns. Thoee who arc seated near this river affect an allegiance to the 
Shah of Persia; but it is a very nominal one, and they have w little regard 
for his Majesty's fellow subjects, that they catch and sell them when they can, 
An AstraWI dares not KO to  Q6rgRn without the safeguard of a Tfirkmdn, nor 
doer a TGrkmin think it prudent to  come to Aatrabsa without the gnuantee of 
a townsman. 

We presented letters f i i c h  the Parsee merchant a t  Tehrdn had given na, to 
merchants of the h a ,  who receired us kindly, and who answered our inquLies 
about the possibility of our getting to  Khiva, by engaging to eend us there safely. 
W e  w e n  accordingly introduced to one Orauz Kouli, a Tlulrmin, with whom our 
friends were in tbe constant habit of dealing for horses ; and he aaid that he would 
provide a man to conduct us then.  To  have wme pretence for the journey, I as- 
sumed the character of an Armenian merchant; the Syed took that of my p-r, 
and we purchmed for the Khiva market, red silk searfa, kerman shawls, furs, and 
some baga of pepper, ginger, and other spices. For our own uae on the road, we 
were advised to take rice and tea, and our friends kindly baked a large supply of 
biscuit for us in their andedw (inner, o r  women's apartments). 

April 24th. Rode with Orauz Kouli and our two Persian friends to Gh&. 
Pour miles of our road were throrlgh a wood, in which was a vast lake, and our path 
lay chiefly over the heads of many strongdams, r.ired, that the water might be kept 
for rice grounds ; then we rode for six miles a c w  avery rich meadow, over which, 

Tbae of the Wibe from whiob the preunt Shah of Penia ha* origin; 



in wery direction, herds of oxen, homes, mod camdq and lags Bocln d 
sheep i s d  goats, w e n  cbooling their prstnn. The banb of the river 
dotted with neat black tenta, in camps of from 30 to 80 families. O m a s  K d  
led us to his onbeha on the bank of the river, and hospitably enMt.ioeP pr till 
we qnitted it. 

The G(ugBn m-nres 60 par& from bank to btmk : i B  bed b deep. and in 
gr ing ,  when the snowr of the Elborz melt, t h e n  ia much w a k t  in i t  ; but in ram- 
mer it is shallow : the water, though not clear, ie rweet, a d  wry d r i b b l e .  lBra 
miled breadth on either side L cultivated with the fiaest wheat and barley; th. 
ground ia jnst turned up with a wooden share, (to wbicb is yoked a home, bullock, 
o r  camel,) and given an increase, i t  - said, of from 70 &I 100-fold. 

The T6rkmRns now to be noticed, range fmm this river northward to thk 
parallel of Khiva, and eartward to the b m h  of the Oxus, divided into l a m  
tribes, which have so lort r q a r d  for their eommoa origin, that mony of them a n  
a t  variance with each other. 

. The large tribe of '' Yim6t" occupy the hnka of the Gdrgrln 50 m i l a  cast 
from the sea, andextend np the right comt of the Caspian to above B a k h  b y ,  
when meeting with the small tribe of " Attah," they turn and range the d a u t  
eastward to near Khivaa. 

The " Gbklans" are a smaller tribe. A few miles of nentral ground are left on 
l?(ug$n between them and their enemies the " Yim6ts." and they then p0am.a 
the hanks of that river for about 90 mil- till they meet another enemy In th6 
" K6rds," who were r e m o d  from the T u r t u h  frontier by Shah AbMq tht 
they might be between the TGrkmlm and hi people. The ' I  Gbklans" do not 
a t  most range more than 40 miles north ; at  enmity both with the "Tekhhs" 
and the " Yim6ts,". they a n  obliged to keep back upon Persian Khom~611, 
m d  may be considered UI subservient to the Shah I living a more settled life 
than other tribes, and having fine lands, they lrke much grain, and have grea 
b& and flocks. 

m e  " Tekkabs" range from north of the " Gbklans" up to Khirs, and kpd 
tbe pnrdlel of Merve, are found upon the banks of the Oxnr. They nnder  f d  
allegiance to the Khan of K h h ,  and are the mwt  powerful tribe we knowb. I t  b 
chiefly the <' Tekkah" T6rkmdns, who make inroadt into Persia ; tbey either d e  l 

descent upon a rillage, or lay wait for a klrfila; kill the old d ~ g e l e & , d  carry OR 
captive those who a n  strong or handsome. S l a v a  are rald in the mar- 4 
Khira and Bokbara twice a week. 

The TGrkmlns rove the desart in parties proportioned to  ita fertility in diffe* 
ent parts. They prefer a wandering life, and though they may settle t h e m d v a  
on  any fertile spot, they keep up connection with the rovers in the desut, 
and generally return to it. The rovers p o e m  many camela, and abo flock8 
of sheep and goats, which manage to thrive upon the l w t y  vegetation of th 

* 

8 Turkish word for camp. 
A mnll tlibe of Yimirb called Ogarjell, are settled on the e u t  const of the 

a; they have boa@ and catch fish, which tiley suit and sell in Persia. They 
a h  reap much p r d t  from Naphtha, which rises in wells, dug for the purpose. Pm- 
fitingfmm their intercoune with the Russians, they are mid to be more frieudly to them 
than their inlaGd brethren are. 

South of Merve till they meet the Us*, are found small tribes, chiefly branching 
eff from the tribe called " Salorr."  them^ are ge~~emlly known by the appellatioa of 
Serrnxa, on accouut of their being thickly seated aboat Serrox : they form a eon* 
deracy, and occasionally take part in the quarrels of the K h o h  ahiuftain~ 



Thee on the contruy who c t t l e  n e u  fine landr, keap bat f c ~  
c;.melr, and have large her& of cattle, besida their Bocks. They both n a r  
B fine race of bone, which when d with the Arab M rery ruperior. T k  
extraordinary marcher that thtre mimds m* when their mutern are on a foray, 
prove their mettle.-The food of the Tdrkmhs h whmtea or barley b d ,  b&ed 
h ambarns, curds, frequently r i a  (or Y a 6 )  .ad roar-milk, rad occmiondly 
mutton, or epmel'r flesh : he i r  drink h butter-milk. The T h r k d o a  wbo roor 
t o w a d  &IUn a n  dependent upon Yeha for rupplies; thore beyond, get 
W r n  from K L i q  u tbey can raiee no p i n  in -the denat% AU have a share im 
the cultivated Ian& partied of the rovm coming in at rowing and reaping tima. 
Their luxuriea are articla of gayer clothing than they can mmnf.cture themrelm, 
a fcr spicw, coame 8og.r and t o k w  : there thing6 they get chiefly from petty 
merchant., who come among them with a " u u f  mndnit" huw Persia. 

Every great tribe ir divided and rubdivided into smullsr clam which, retaining tho 
common name, bavc each a distinguhhing one ; that probably of a patriarch who 
Went Out from a large misty to form a new one : u for instrace, 

Yimht, .. . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . .. . . [head of the tribe.] 
ChCi, SherruE, Baimm Challi, Cowjuk Tatar, . . [4 main branches.] 
Jaffer Bi, Yelgoi, Auk, Otaboi, D6vechi, &c. [to 20 division8 of these.] 

The diviaionr of tribea have their undemtood r q e ~ ~  : within than are many 8- 

t h r  ; placea where forage ir molt plentiful, md water beat : and tLcy rove from 
m e  to another M the herbage becornea eduusted, not a y i n g  more (aith tk 
exception of winter time, when snow i on the ground) than from mix to ten day# 

each. 
Our host introdneed ru to an elderly laan named Plmali, omer  of four camels, 

who eDgRged to take us and our merchandise ufely to K h h  One camel curid 
a pair of cajivad, for the Syed and myself; two othen wen laden with o w  
wrchandize, (the 4th w u  to be got at the d a d , )  and a P e m h  aervant, Me- 
abed Nouroz, a Tabdzi who rpoke Turkhh, and who took the aI*r of AbdY- 
I d ,  u better rounding in S6ni ears, stationed himdf  upon the r p k  bage. R r d ,  
our guide, led tbe much on foot ; .ad young K h i h ,  who Iud brought a 
Kslmuck Tutar dri for r d e  to our h w m  bsiog about to return home, .ccom- 
pmnieti ru on h i ~ i w n  home. 

We quitted h u z  Kouli'r tent on the morning of ihe 26th April, 1930. A t  
parting we p m n t e d  our boaten with a red milk rerrf, (not to affront her with the 
olrer of money,) and receiving in return " Kholb +din, Allah Yprin"-you am 
wdmme, Qod be with you,-ae commenced our jonmq. 

We c& the G6@, where the watw WM up to the honer' girths, and 
taak a nobly d i e i o n .  After six mila we lost the meadow land, and entered 
u p  a light, dry mil, where, uve here and tbere pstchm of good v, grew only 
ma l l  thonu and wetdy bruhea We bdted at evening from balf p u t  5 till 8, b 
graze the camels ; then continuing our march two and a hdf  h o w  more, Uted 
till four in the morning. 

27th.-At bdf past 5, forded the Attruk river, dintant about 27& mike from 
O w n :  it h 40 y a d  broad, and when we erorred, the W a r  ru ~lp to 
tke middle of a man'r thigh. I t  w u  no muddy, that we wuld not w u h  with, 
much l e a  drink it: the T6rkmbm however =mod to t h i i  it very Clood, and it 

' Wood ir borat to a red heat, and the dough is covered up in ib uhea till baked. 
a Bruired wheat. 

Woodm c r ib  dung like pannier# on a camel'r aide, 4 f ~ t  by % Open to d 
weathen, on which we u t  or lay on our bddiog. 



may be so when ita mod han settled. In  early spring thin river overflown itr 
banks, aud the Thrkmdns sow jawad*, and melon need in the alluvial groan& 
We saw no tents hen ,  and soon lost the good soil. With the exception of one 
hour's halt, we travelled on all day till 5 in the evening, when we halted at  a long 
pool of rain water, and collecting a heap of weeds, ruade a sort of fire, at  which we 
boiled some rice and tea. At 8, we resumed our march, and kept on a northerly 
c o ~ ~ r a e  over a bare county  all night till 4 in the morning of the 

28th-Halted one hour, and marched on. Paseed in  the morning over the re- 
mains of a town, once apparently of good extent, and ar i t  seemed, systematically 
laid in ruin ; not a stone was upon another to mark the form of a building, but 

i 
square well-burnt bricks lay in detached low mounda over a considerable space. 
At one, we came to 22 Yelgoi Yimfittents, and got some camel's cLdal, (butter- 
milk,) the acid of which was most refreshing in the heat. Six miles to the west of 
us wrre the ruins of a city called Meahid-I-Misrdn ; two minarets and a mosque 
were seen hanging in air above a cloud of vapour. Here we altered our course to 1 
N. N. E. and travelled at  a less quick rate that day, the 29th and the 30tb, over the 1 
snme sort of country, which I will here describe. 

The desart generally is of a light mil, white, and inclined to be naady, yet 
so  f iru~,  that in tlry weather camels barely leave the print of their feet upon it. 
This soil produces thorns and weedy bushes, much camel thorn, a mot like 
the stem of a vine, called T a b ,  and stunted Guz bushes. Much of the ground u 
quite hard and bare, and in partn spring patches of coarae grasa, doubtlem~ when wa- 
ter is near the surface. A third fenture is the sand : this ia either apread looeely 
over the plain, o r  is gathered in broad ridges, which assume some consistency. In 
mch spota the Tfirkmdns love to encamp : the young cattle thrive, good water i~ i 

found at  no great depth, and the camp is more private and sheltered from the 1 

windP. 1 
On the 30th April, in the afternoon, we came t o  the bank of a nullah, into the 

dry bed of which we descended. Thia after a while led ua into deep ravines, pnd 

from thence we panned into what appeared to be the dried-up bed of aonce very h q e  
river. We journeyed for two hours N. E. up this bed, and then halted to cook 
a Iamb, which way roasted b h Tartme, on ramrods, over the tmnk of a withered 
tree. My con~panion and I parting from the centre, walked each to a bank, and m a -  
snred about 500 ordinary paces each ; the soil differed from that above, having more 
stones and pebbles, and against the left bank to which I walked, and which wrs w y  
high, many large atones were collected, and the earth near it wan coned up an if 
by the strong form of water. For some distance the banks would run at  a b rad th  
a b u t  equal to that we measured, tben they would be entirely broken into 
a succession of parallel deep ravines, each the size of a nullah. It mart hare 
been a great convulsion of nature which tore the sides of this river open. Mom- 
vief tulks of an earthquake, which happened 500 years rrgo ; we heard of a 
v a t  fl& at  that time, but the Thrkmdns have no books, neither hare they 
very positive notions about time or eventn. We set off wain at  8h. of a dark rainy 
night, in which not a star rhone to guide us. After an hour and a half, we qnim 
the bed, and got into a narrow path between rocks : we lont our way m o n  thm 

They give this grain to their honer (thoagh they cl~iefly feed t b m  upon barley), 
and think the young Jawari stalks, wbicb are very sweet and htteuing, good food 
for their cattle. 
4 Wild leeks, and a sweet mot called Kouruk, are found in such apotr; fim 

par alm gmws in the mod, bat every blade is far from itr neighbour. 



o m ,  and W l y  halted ~ ~ O O I  3 to 5 in the morning, a t  a spring of deliciom water, 
rising from a plateau of b e  grsu. The hills were apparently of volcanic origin ; 
being formed of merently composed rocky strata, irregular and of various coloum. 
On some of the nurow bts between the hill8 grew excellent grass, and here and 
there a small tree. We marched away from the spring N. E In an hour we got 
upon the plain again, and halted near some Guz bmhes, with which we made a 
fin to dry our clothes and bedding by lo. We travelled the whole day aerom a 
b u r e n  white plain, on which there w u  not a blade of grim,-not a weed : in 
parb the surface w u  encrusted with dt, and the bones of a esmsl which lay 
bleaching in the sun, wen the only sign we had of any other one'r having p@ 
over so waate a p h c ~ .  Before us WM apparently a forcat, but when we neared 
i t  a t  evening, we found only large hmhes growing in deep sand, with hem and 
there a stunted tree, ao much had the mirage deceived us, a l thoqh  we had 
bewme accustomed to ita illasion. A cuckoo wcu dnging on the decafl b m c h  
of a r m d l  tree : we MW some beantifally colored paroquets, the body green, 
h e d  and wings of a rich brown color ; and desolate aa the reene was, there WM 8 

beaoty about it in the rtillnen of broad twilight. Oecuionally, during our journey, 
we had started a hare from a bmh ; many antelopes bounded scrosr the plain, and 
the d m  rat (an animal rather rlighter than a common rat, with a tuft 
on the tip of its tail, and which springs with four feet like a kangaroo), waaevery 
where common. At snnret we left the hard plain, and by a heavy nandy r o d  
between weedy h b e s ,  kept on our course till half paat eeven, when we came to a 
large pond of w a r n  ailed Chin Mohamed, w h e n  we halked all night. 

MG 2d-As we w e n  about to m u m e  our mute, a party of T h k &  born- 
men &me upon m a t  a gallop, one of whom we recognized aa the brother of o a r  
Ghrgdn host; another M the brother of our guide H m a U  ; the other two wem 
ill looking villains, whom we had not m n  before. hd ridden, they raid, to 
our sssitanca, one S6lt.n Mohamed having set ont  with a party to rob and m u -  
der m, and we mast turn aaide y i th  them to a p b  of Mfety. Tbough we mw the 
lie on their coantenancea, we felt our belplessneaa in the deaart ; so told them that 
rn we wsrs their guwtr, we wonld of courw go where they thought fit to con- 
duct M. 
They led us back for four d.ys and nigbb, M T ~  the rod bad come ; a t  

one time affecting kindncrr, a t  another dbplaping their ill-feeling t o m r &  as; 
convincing m that their story WM f.bc, and th.r we bad them only to fear. 
They avoided dl camps, and were joined by 4 0* on the rod. &rly on the 
morning of the bth, wa came to a 1- b m n g  ~ I m a ,  where me many hqe 
euwoed e b a z  (doma) in good n p d r  ; muad One of them (not to be out of 
fashion,) we performed h t " ,  b~.8w a black slab (SUP- to ham fallen 
from heaven with the boly one now in the m m ) ,  fixed in the wall out- 
*dm. C66 characten wen cot on a atom within, of which the S p d  co&~ 
only read Btrrillak, probably the opening v e ~  of the Koran. 

Hence we m u c h 4  five milea west, and pPsred C ~ O W  by the wuth  w d l  o f t &  
ruined city I)i&d-t-Mbreau. I t  wan h u r - s g ~ a ,  each face of somewhat 

10 Thcu bills am called Anjlri. About 90 mila distant w our left w u  a r a s p  
higher billr called BaIkln. We learnt that there were aevarl mprinp and mwb ver- 
dure in them, and that nmnj Thrkmhnm lived in them during the summer. 

1 1  Tbeceremouy of walking round a ~ ~ m t i h e d  PI-, which is suppored to balance 
-my aim. My friend f e n d  that tbe j  were compounding for tbat of killing ar, and 
that tbeJ had come there to make the deed " hallal," u the W a h a h  p imta  thoorht 
they did by rxc ln i ing  " Allah ho Achr," when t h q  cut thou victim'# thmU 



more than ) of a mile. We counted W bartiom in the moth-mil, chiitlyof 
burnt brick, and emme of them double, like two ants of one ahell. Being on a 
camel, we could eee over the broken d l ,  befon which war a nur ly  filled-up 
ditch : there were many ~ i n e d  hotma, and in the centre two r e v  high mima& 
and a mosque in good repair. On two r i b  wen remains of hih-arched gates, much 
as now front royal reaidenwe. in Pemia. In advance of the rauth wall waa a vat& 
tower, and fronting the eastern one, war a large s t d  mosque, in ucdlent  re. 
pair. Outside the city had evidently beem mixed gardens and houwa, and at - 1 
miles dirtana we passed a moqoe, round which we thought we could d i shgukh  
where the M r  and walks of a garden had been, from the rain rerting in the 
former". 

We kept on towards the sea, a little to the south of west, meeting no one ; bat 
during the whole of this day, we riewed m a r b  of buildingn and canaute, which 
proved that the plain had once been populously tenanted. The remoinr 
were evidently Persian, rhearing that the latter people had yielded to the encroach- 
ment of the Tbrkmdns, until tbey had been brongbt up by the billy country, 
which it would not nuit the Tartats fo occupy. An hour after runret we halted 
at a patch of coarse grass, and o w  conductom buried themselrsr ia kc+ping d i m  
in the rain, a tire by whicb to cook a young deer, which they had ridden down. 
We had gradually become leu cordial, sad I believe kept a wary eye on each 
other, aa we r e b i d  our ums, w, tbat we were coneiderably alarmed whm eru 
servant, who alone understood Turkish, told ns hat the Tfirkla6nr intsnded to 
murder us, and proposed being before-hotrd with them when they lay dore to 
deep, seizing their h o w ,  and riding to the coaat, or to btrabid .  W e  rsj.cted 
this murderour and wild propod, but p d  a most c~mfor tkm night, a r p d  
to rain, and in fear of being attacked. 

The next morning our guides thought propar to came to t h  point. They uid 
that I WM reported to be a Rursian spy in Ahbu Mt.sa'r earrice, t r a v c ~  with 1 
load8 of ducats on my muter's busipw, and that they must exambe oar 
te judge how far the story WM correct. They were much dinrppointed on the 
examination of our effeots, to find pepper inrted of dueah ; but begged w to produce 
our purees, and on various pretences, deprived us of half our money, and nome of 
our clothes. They then uid,  t h t  the chngtr bebg now pant, they would e u w t  
us back to Khiva; but suggested that M our money 4 prep.bion bad both 
deemad,  we had better recruit them from AstmML' They vdunteered to c u r y  
the letter to our friends, but forgot not to promise to cut our he40  OK if we vrom 
q h t  a g a i ~ t  them. Tbey then helped to load our c 4 ,  a d  rode away with 
the letter, leaving us with our m a d  guide Pirwalf, who led ua a- the d& 
in all directions for two daya, having for object to keep ur out of e h t  till him 
friende returned, and fJattering h i d  that we did not know in which dinetion 
were ping. Oa the evening of the recond day, aeeing rome tents in the d & ~ b c q  
we threatened to shoot Pirwall if he did not go to them, and much agairst hL will 
be reached them about 9, by moonlight. 

The enumpment belonged b anot4er t n i  Rrrall fonnd ope of bir own bweh 
who had married into it, and he made us guests in his tmb. We were with thir 

la Of Wescbid-i-Mkb we could obtain no satidacbry acconnb : the T l r k m h u  
esteem tbe place boly, and carry tbeir dead to be buried there. T k  who L d  bwa 
witbin the walls said that there were many Cbfl inscriptions, and tbat coins i m p 4  I 

with the =me character had been found there. There nre leverul large ruined towu 
besides Meshid-i-Milrean in advance oftbe p e n t  Persian frontier, wbicb, perhap 
only fell to ruin when tbe founder of the KarantniLn d p u t y  invaded KhoruPn at ik 
deurh'of Shah l m w l  Sufi. . 







tribe nine day#, mlmhed with them, and MW a~uck of th& mode of life. They 
marcbd  with great regularity I the ramen had the chief share of the labour, m 
rtrikiag and packing the t e n 4  kc.  and d~rriag the march t h q  led the camels on 
foot. The sheep were driven ahead by tbemaelvea, and the men on horses, 
patrolled en all a id~s ,  at  a g r u t  disbtnn. hr t h t  course of r k  march, we made 
8 few acqnnintnncrs in the new " Onbe&" mid should hare been inclined to 
think h e m  very p!mmnt people, had we not feared that they woaldaasiat to 
eel1 us. The Syed p r o f 4  himeelf a rigid &hi, fresh Erom Mecca Sheriff; 
and such war his k t ,  tbat ha began to establish m in8uca& over these supenti- 
tiom Tartare. He talked much of the dignity of the Prophet, s vioktal  m the 
p r w n  of his dclcednnt, rad of tbe bate vengmnm that wwld f d b w ;  d 
on tbe other hand, he uttered hard Arabic sentences, and d an m t i l r  

'deer's Ain,  in writing charms for the prosperm i n c ~ w  of man wd beast- 
A M U h  and I p r u t i r d  a lit* physic; h a  rhough they began to loot kindly 
upom us, they were rby d d i n g  n r r  pad, an Tfirkonlns a m  bowd not to 
bterfme h each other's again. A q l l ~ n c l  which they h d  with P k M s  tribe, 
and tbair baring no a b m  in m, lad them gradually b think ill-uaed pe- 
kr we owed our =ape to tbe providential arrival in camp d two merchsnta fr& 
AstnbM with #nods for turle. Tlrae men kaew us, and tdd w that we were report- 
ed to bave been muntered, (a  wick ofour captom, to t ry the d k t  of announcing 
eu den&, t k t  they might, if our f r i a d s  appeared I-&@ to our lem, d l  us.) 
The Persiuw who poaaesssd a considwJIa influence ia tbe m k h ,  rt ace em- 
braced our cwee (thuakr to their being Shuha),  and & the n l m n  of - 
Syed, Jedared that flvy had st.rted from AskabM some dayr rooaer t h m  
Bnd beem their intentiom at tbe Leicitation of our friends, who w e n  anxiow for ow 
return ; and we, to give force to this db, which was pretty well uodentood by all 
pnrties,' conr td  tlle leading men with praseata from what m a i d  o f o w  pro. 
-7. They m i n g  that it war m u e  to t k i r  profit to d t  tban injure w, 
kffaed them.elvea nt lvst to be convinced that we were by right free yny 
a d  turned round mpon firwdi, whom t h y  disliked for Ute urn* tbey bolr 
his tribe. He not being able singly to make had agairu( the whok uq, rr 
forced to admit, that he had no better reason to prevent o a r  choosing wr rod,  
tb.m the fevr rLPt it  iuigbt bethought ha had not kcpt hia agrwment with m. The 
Syed in answer, begged hi to dismiss such an crraoeour idea from his mind, and 
d-l.red publicly that for no man had he a bigher e r n ;  he then on th. 
spot engaged, from one of the wcmbled comymy, horses to w r y  M back to the 
fromier. We rtarred that night under escort of a dozen T h k &  mercenaria, and 
our two I'emian fr iedr,  and rode 160 mil-. to AstrabM ; in which tom 
found ourmlva again on the 19th of May, rde ,  but without money. 

The Caspian d a r t  has been described. We sntiskd OU~U~~VLQI th.t i t  would not 
be d~fficullfor a power stronger tban t h e T 6 r k m h  to reclaim a ceoeidsrable portion 
of it inland from the eorst. Much of the soil, (tbat especially btween the riveam 
Gurgan and At~r&k,) in good, and water k f d  at very la @pth k e h  th. 
ourface. 

Of the T B r k d n  character I believe that we w e n  able to form a just -&, 
from the opinions of many who lived n e u  them, and from oar own experience. 
The ~ ~ r k r n i d r  u e  like other wandering triber, f a d  of tba ba of ofeviflnm, 
hut little inclined to forego tbeir own inkre* by bllowing the spLi of them. 
They profess the S6ni Mohamedan religion, but if tb ty  ever hul a real -d 
any feeling other tban superstition, u s r i m  ~ ~ p s r w d c d  it. They a n  iu many 
asa guided more by old curtom than by the ordinanca of the Mobamedan ha, 
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thongb they cm glad of a text tbat they a n  tarn to their own pnrpaes ; a d  they 
give great latitude to the one which authorisen them to make war upon K d n .  

The hospitality of a T6rkm6n is of that sort which will indna  him to give you 
b r e d  in hi8 tent, and to fall upon yon when yon are beyond its precincts ; and 
though be will keep good faith with one of his ownrux,  I donht whether be 
wonld not find alaw to evade a pledge given to a stranger if it was much his inter- 
est to do so. They a n  great thiem, greedy, and crnel ; and it is I imagine 
chiefly to the cowardice of the Persians, that they owe m y  reputation for bravery : 
they a d.rb npon a mrer of frightened people, cut down a few of the lesst 

-valuable persons, and do not find it difficult to drive OR the greater p u t  of the r a t  ; 
but wben they exchange blowa with the K(uds, who an good soldiers, they are 
g e n e d l y  worsted. 

The men, who have an overweening idea of the c o ~ n e a a  of their ECX, lad d 
their part of it especially1', lounge abont idly when at home; bat tbe]r are u p l h l e  
of great exertion wben m y  thing is to he gained by it, and conaidexing the immenac 
f k m e  that both they and their ho- csn undergo upon thesuntiest face, it  must - 
be admitted tbat few irregular troopa are e q d  to them. We expected to find 

them the very Parthhna of old, and to ritnras prodigies done with the b a r  and . 
arrow ; but we hardly saw this weapon : the sword and light lance, w e n  in gaw- 
ral use, and all who could d o r d  it had a gun of some sort o r  other. 

The drem of the men u very similar to that of tbe Uabegs: a u m e z e l b ,  d 
ze jamas", alkbalik86, and a u m e l  hair &hl' belted round the waist over all : 
h w i a n  boots with pointed iron tipped hab, and a sheep rkin u p ;  but the two 6- 
named articles freqoently sn5ce them, and they are not p r t i c a l u  abont wearbg 
m y  nice article of clothing that they happen to ligbt npon in a atranger's w u d r o b c  

The women are d d  in a long c h e m k ,  open in front, which renches down to 
the naked heela, and covers I believe a pair of ze rj-. They wear the hair im 
two long pluted tails, with a bunch and ornament at the end : young pjrb puC 
theirs '' a la Madonna," but it is the privilege of a married WOLMII to put upon bar 
h u d  a b u o y  and ugly cap, something like a hussar'r : from the hack of thh 
d r o p  a red rilk surf, and in front are strung as many gold coinr IN the h r u b n d  
u o - a f o r d  . 

The T G r k m h  marry at  a n r y  carly age. Women are esteemed among them .e- 
cording to their knowledge of the " menage ;" conquently,  a widow is mom in 
nqueat than an unmarried girl. They have very arbitrary l a m  in r q u d  to tbeir 
progeny : children born of other than TGrkmin fatbera nnd mothers, a n  &Led h& 
(literally, alaree), and neither they nor their d-dm& ever lose the appellation. 
though they live among, and on t e r a ~  of general quali ty with the &gr or freemen. 
In speaking of them, a man will my, Koul-e Otaboi, Koul-e Yelpi, Be. The krm u 
not one of reproach, but the TGrkmdns of unmixed descent do not from cnstom in- 
termarry with them, and retain certain peculiu privilega, the greamt  of which 
extends even to tbe life of a Koul, whicb an Eeg may take without entailing upon 
himwlf the blood feud, which would be the consequence of his killing a freeman. 
This privilege hns its limits, for the freemen of a tribe -teeming thenwlrw pro- 

I 
tectom of the Korils who live with them, would resent an abune of it 1 and wedded * 

8 1  The Syed once nying to P f r m l l ,  that he bad wme thoughts of settling in the 
d m r t ,  and slaking lor hi# daugl~ter lo wife, mu aurwand by thin dirty sad N(nwl 
old villvio-Nuy, my, 8yad Ago,. joke'. a toke, hot nothing of t h t  if YOU p l w .  i 

" vsrt. Trowmn. Shirt. 17 Cloak. 



M the Ttirkmdns a n  t o  old eustomr, thh  one will probably become yearly inffn- 
ential, as the Konls form d m d y  a large majority among the tribes. 

The T6rkmRnr capture many beautifulwomen in Persia, but prefer making monq,  
by selling them in the markets of Bokham, and Khiva, to tnking them to wife. 
The women of pure Tartar blood are p r o d  of it, and ill disposed to share their 
lords with a stranger; 80 that a man will for the sake of peace content himself 
with a wife or  two of his own ract. Of the pasaion of love, M civilized being3 
imngine it, they have bat a faint idea, and indeed if they valued peraonal above 
other attractions they would noon be dirappoinkd in their wives ; for the hard 
labour that the latter perform soon camen them to lone the little beauty that c a b  
be found in a Tartar girl's face, and to appear aged : a really old T6rkmln woman 
l w l u  as if she war made of lecrther. The women are very d d o m  idle, and talk 
little ; when men are convening near them, they draw up a small piece bf cloth from 
their bosoms over their mouths, to r i~ni fy  that they take conee& only in their own 
occupation. They are assisted in their Iaboun by s l a m ,  who live very much 
like dogs. 

The tents in which the TClrkmLa live the year ronnd, are made of stick frame- 
work, covered with thick fells. They am light and roomy, and u e  a defence 
agairnt all weathen. The accompanying sketch designed from recollection, may help 
the description. Poor p i e m  of frame work are set up in a circle, place being left 
in it for the lintels of a wooden door. To the top of this frame are fastened the en& 
of long pliant sticks, which bend up in the shape of a dome, and are fixed in a 
circular hoop of wood, which forms the top and the chimney of the tent. 

T b q  are a dirty set the T6rkmdrn, and subject to mucL disease. Water m but 
sparingly used, and they wear the same clothes for a lockingly long time. In the 
Oubeh of 45 tents, we saw few whose eyes were not partially dec ted  : there were 
some bad cases of ophthalmia, a atone-blind old woman, and a raving r~~ndman. 
Cutaneous disordem and rheumatism aeemed to be common, and we saw cases of 
leproay, and elephantiaaiall. Taking into consideration d l  things connected with 
the T6rkmBna' mode of life, their exposure to the extremes of climate, their bad food 
and their total ignorance of medicine, &c. a conjecture may be hazarded, that the 
population of t h e  nomade tribes is not on the inc-, and that M m y  n o r  
inhabit the desart M couldbe supported in it. 

We were on the road towards Khiva, (not I imagine the usnd one,) 127s 
houn, of which we marched 848, and halted 438. I think we were justified in laying 
down aa a rule, tbat caravanr march nearly two hours for one that tbey halt, 
and laded camela do not advance a t  the rate of more than 24 miles an hour ; M, 

that, if the number of dayr march to any place can be Mcertained, the distancemay 
be nearly guessed. 

From the 26th of April to 19tb May, the thermometer in the shade at  noon 
ranged from 76 to 80 Parn. there WM mually a light wind r t k h g ,  and the  night^ 
were cool. 

At AstrabBd, we wera w fortunate ar to get 50 tomaurn caah, for a bill o n  
T e h h ,  which bongbt us homer, &c. and paid our expenses to MmMd We wrote 
t o  our friend, reqmt ing  that money might be sent .to m a t  that city, and &er 

10 0;e child m s  hrought to IU who n a mat extmordinal). object ; on his l s p  and 
a r m ,  large e x c r m n c w  of bone had formed : tbey wera cavered like theother bona 
with f l sh ,  and the veiru w u e  carried over them ; the child'r h d t b  .nd spiritr did not 
swm to bs atfbcted. 



n d y  s month'r detmtioa by tbe Riocek*, who prete~lded that he wodd 
our  property, we toak a ~ c o n d  kave of the to rn ,  aod travelled 8 c m  

I 
EIborz moootcliw to Shahrud h e t a n ,  where tbe pilgrim for Meshid usemble. 

We jained a party of 600 pilgrims, (Persians, from dl parts of Imn, m d  ~ n b )  
sod by the route of  Gubzawmr and Nesh.pore travelled in u r e a  fmr of the Tfil k- 
m h  who i d &  the r o d ,  to the b d y  city. The whole distance is about 279 mil* 
160 of which to the large town of Smbznwar are t h r o n g  a k r e n  cnnntrp, 

I 
and the three first m u c k s  ate 40,45, and 22 miles, with no wder  betwen tbeln* 
The country gradually bpropen to Neshapore, which ia a very BourlsbiPg 
eity in an extensive closely cultivated valley. Hence, for 28 miles tbe ro*d 
goes throngb a plain wdl-cukirated country, to the foot of tbe Elburs m o w -  
kins, which yon cross by a tnmendws d t u l ,  and hard '25 miles to che city of 
Lbc ~ a c r s d  Imam Run1*, e h i d y  tbroogh fine e e ~ ,  a b i  ~ v p l y  the Eity riLL 
every kind of f ~ i t ,  amid which am bnilt amdl r i l l q p ,  and the cuontry aeab of 
the ricb. 

Tbe holy cityof Mabid is large, irregular, and dirtp, yet it in a eity worth d n ~ ,  
bor in the centre of it are some rpkndid e d i h  rriscd in bomw of the mint 
I m h  Rem,urd pilgrim from every part of the enstern world rursemhle them, 1 U O W  
w u l r  yearly. The fixed poplll.tiw may m o u n t  to tbnt nun~bes, and the greatw 
p u t  of tbese ace r o w ,  wbo mly tnke tbought how &I make the moat of t k  
pi lgrim who visit the rhriae; from the high yrient to the seller of h a d ,  all bare 
the same end, and not content with tbe stranger's money, those in trffice about Lbg 
saint appropriate to tbemselvcm the very dues for k q i n g  his temple in p o d  re 
pair. Thm a b e  rtone currl which ran through the city and h e  g w u  q u u e ,  

dry, becwre the motaadl had turned the water off upon his own melon 
grounds. M a ,  from the time d Nadir Shah, h seen strnnqe vicilrsitudes. Th. 
desccnd.nta of that monarch u e  .till there, though onnoticed and in poverty. Two 
yema before we visited it, Mohamed Khan K d l  of Turlut, had expelled How111 
Zlhn, hbebab's si&, by rtrat.gea ; and nominating himaelf Lord of Mrshld, laid 
r heavy contribution npon the i n h a b i t s .  Shortly before our arrival the cbiif uf 

I 

Kelit, in concert with (he Tlvkmins, bad thecity in close blockade tiLl he was killed ; 
and tho& a son of the sblb L nominally governor &re, he finds it nwessnry to 
beallied withsome ofthe chiefs against tbeotbua. These chiefs are n turbulent net. 
and preaerve pretty e q d l y  thebalance of power; onewho rbews a wish to makehim- 
.elf plwh a t w f r  than bb aeigbboum, ir s w  to be m i l e d  by tbem in cltnrrl t 
We werc at  MesbM from 38th June to 13th September. During tbat period the 
werage heat of the t h e m t a r  + the elude at the hottest time of the day, WIU 

8 g 0  ; once tbc therrclomater rose to 9a0, and wss never below 76O. In Sapten~brr, 
the nights b c p n  to be very cold. Every n-ary of l ~ f e  is cheap nnd ylentllg 
h e n  ; the buars m filled witb the c b o k t  fruits of every description, whch 
are witbin the mean8 of  the poorest During tbe whok time of our stay, wg 
received no letter from o w  friends, nor conld we get money for bills. An arluv 
u n t  from Her& by King ~ a m r i n Y 1  to co-operate with the Lroops of the Khrd 
cbief against theIYlrkminr, wan on itr return from Me8lild; a ~ i d  we being rltrsimm 
of t r r d l b g  so d m p o u e  r rod in d e  company, the Syed redoubled his erer- 

I 

We learned tbat this yonth w u  concerned in the onrrsgo p n c t i d  npo; m, and 
hsd ordered nll our book#, instruments, kc.  to be I~ruught to bi111. 

10 Fraaer has written minute, and very accurate accul~nta uf tlu, city of Mrn11:d. 

Sl Son of Shah Mahmhd, and heir to the AffgbHn monurchj, thou~lr  rebel. keep 
him from bia throne. 



tioss b get momey. Some few promlbd to try a falls* in our favor, but invarir. 
bly pitched upon an unlucky V-; and w h o  we applied to the Vadr, to whom 
and the Prince I had brougbt introductory letters, requesting him to vouch to 
wmemerchant tor our respectability, he v m t e  in answer a mont elegant epistle, 
in which he swore by the fortunate bead of the point of the world's adoration (the 
Shah) that there was no money in Meshid. At 1-t we were relieved tllrouph the 
amiSt.nce of a MUIah of He&, an excellent man, who had come on a ~~i lur iu lq~e .  
Though be hadno money himself, be persuaded a young Yezd merchwt, desirous 
of ririting his relatiow at Herlt, to ndvance IM 200 tomauns, to be paid to hi8 
partncr at Tehrin: t h u  worthy merchant assisted us at  a profit of 200 per cent. 
u ~ d  took some d b e r  advnntaga of our situation. We dispatched a cArld to Tel~rAn 
with p r a n k  q e r t  fur money, and he eogrged to go there in 12 days, and to 
follow M to Herit. On going to take leave of the Vazlr, he cornwended me to the 
prateUh of two or th~se c b f s  of K&s army, and we paill our debts, and 
&am+ our servant, wbo would aceomprmy us no further, giving a. Ilk reurom 
for parting h a  a w h  m&nt mastem, 6heik Sadi's fabk of the two cats, a story 
in id t&ly  rell tdd in the " Sketcha  sf Per&" 

IIL-An- lo E. B. 
To the Editor of the Gleaning in Science. 

Sl It, \ 

A, the investigation of truth in my object; and this too in a ~ i e n c e  of v a q t  

practical importance, which, to my apprehension, is at  the present day greatly 
minunderstood ; the notice of my crude lucubrations, which appeared in No. 31 
of tbe GLMN~NGE, has given me plemure ; inmmuch an it  has assured me that 
Mme, at  luat ,  of my heavy pqpcrs had been read tbrough. 
This notice, it i true, contained nothing but censure ; much of it, no doubt, well 

merited ; and much which, whether deaerved or  not, I was sorry to see ; not so 
much because my df - love  WM thereby hurt, ss because the far greater part of the 
observations were not directed to pointa of r e d  importance to tbe seience ef political 
economy. What oerarion war there, for instance, to waste more time on the 
question, of whether we are juatified or  not, in uaing, in ordinary convenation 
and compmition, the term value, metaphorically ? O r  of what moment ia it, 
whether the employment of the term value, (with refermce to that quality thereof, 
which is indefinite, and not rmeeptibleof appreciation,) is a metaphorical employ- 
ment of the term or not ? My opinion is, that t h b  is by no means a metaphorical 
rile of the term; for I feel mured ,  that in the infanq of mciety, when terms a m  
first employed, a perception of value must universally Lave b a n  made, which 
must have been indefinite in ita nature ; from the absence of any conventiond 
standard whattoever, whereby speci6cdly to arrange vhious product.. The 
employment of the term in an indefinite sense must therefore bave been uaual in 
every language on the face of the earth, long before the perception of specific value 
could bave been made. Nay further, in the moat refined societies of the present 
day, where the application of a standud of value to every naeful product has been 
long familiar, still the perception of indefinite value must precede the perception of 
that which is definite; because man muat w e r  apprehend that quality which is 
geaeric in its nature, before he perceiva that which is specific. But after all what, 
I repert, is the importance of the dkuasion ; particularly in a criticism of my lucu- 

U In the monner of the Sorten Virgilianr. 



Answer to E. R. 

brations on political economy, in which it is distinctly laid dnwn, that the value, 
peculiarly existing in wealth, is that which is definite, and which is susceptible of 1 
specific appreciation ; and that, as such, it is precisely the pnsitir-e or  real (if this 

I 

term is preferred) ralue of recent writers on politicd economy, when they .re 
consistent in the employment of their terms. I 

What I had written on this subject does not appear, to me a t  leaat, calculated to I 

favor the employment of " terms in a double sense ;" upon which alone " my 1 
occupation" as an arguer (for I cannot here use the term nasoner) appears to my 
critic to depend. Let all this pass, however, for it is mere waste of words. l can- 
not however help expressingmysurprize a t  finding a writer, whom we may presume 
to be familiar with abstmct speculations, confounding hypothetical renaonings 
with details of facts. Thus when I purposely exclude from my reasonings the in- 
fluence of all restraints on population, saw want, in order that we may form jwt 
conclusions regarding the principle of increase in man, under these circumstances, 
I am taxed with ignorance of the influence of moral restraint and vice in certain 
societies ; and when I hypothetically treat of man, aa depending solely on onr pri- 
mary description ofwealth, I am gravely told, that man would die of cold, in some 1 
parts of the world, unless he were clothed and housed ; and again, when I reason of I 

a country, without any reference to the existence of other countries, whether unoc- 
cupied, or full of inhabitmts, in order that the effects of the principles already in 
operation may be traced, uninfluenced by disturbing caucus ; colonization, I am 
informed, has been on foot, ever since the world began : and, when I state, that 
in actual practice the naked hypothesis does not hold, and that certain counter- 
acting influences must always be in operation, I sku told that one-half of my writ- 
ings are occupied with the contradiction of the other half. 

But let ua come to what is of moment ; the determination of the truth of the 1 
theory of wealth now in vogue ; upon which a majority of the British legidatore 
profas themselves determined to act ; the theory I mean of Mr. Ricardo. With 
this view I beg leave again to propound the following queries : 1st. Are the relations 
subsisting between wealth and man the same tin the relatiom subsisting between 
the different articles of which wenlth is composed ? 

2 d .  Is i t  through the mean8 of lhe relations subsisting between wenlth and man, 
o r  is it through the means of the relations among the commodities composing wealth, 
that we may learn how man is enriched or  impoverished ? 

3rd. If i t  be through the former ; then, I ask, how can arguments regarding 
the latter lead to true conclusions about wealth ? 

4th. Does Mr. Ricardo, in his celebrated tlreorp of profits, conduct his reason- 
ings on the supposition that the relations subsisting between wealth and man are 
tobestudied ; or  that the relations aubaisting amongst the items composing 
wealth are to be looked to ; o r  does he reason inconsistently upon both of these 
assumptions ? 

5th. If he does, how can his rensonings be correct ? If he does not, let me in- 
treat any one to explain how he does arrive a t  his conclusions ? 

6th. Is not Mr. Ricardo's doctrine of value and profits allowed to be the mas- I 

terpirte of the existing science of political economy ? h it  not adopted by Messn. 
Mills, McCulloch senior, kc. ; and are not all the reasonings of the liberal prim, 

reganline corn laws, free trade, taxation, and wealth, generally conducted on the 
mumytion that Mr. Ricardo'm chain of arguments is irrefragable ? 

Theseare some of the pointa diwusaed in my papem in the GLEANINO~ ; and to 
tbere I apprehend a critic, really master of the subject, would have directed hia at- 
tention. 



But i t  may be answered, the attention of the present writer ham been devoted to 
tbese subjects ; and that be baa aet the matter at  redt by referring me to McCul- 
loeb's note on value in that author's second edition of the " Wealth of Nations ;" 
and to Mr. Mill's work on the element8 of po l i t id  economy ; in which works it u 
clearly explained, that the relative and real value of pmdncb are identical, and 
that nothing but ignorance of the existence of these explana t io~ ,  or ' I  a determi- 
nation to quibble, could l e d  one to doubt the truth of the propoeition." 

I regret to ray tbat I have neither of these works by me, nor un I conreniently 
k t  them ; but I have rcsd them, and neither perceived myself, nor heard from 
others, tbat either of these writers did more than attempt to illustrate Mr. Ri- 
cardo '~  principla on thin very point ; I will not therefore go to the com~nentatom 
aod illurtratom, but to the original work wbich theae writwa enduronr  to make 
more generally intelligible. 

The distinguishing point of Mr. Ricardo's theory of profit ia, that m y  eauuea 
which affect all commodities eqeally, cannot produce an alteration in tbeir price 
or  value ; m d  tbat the only c a m  which can d e c t  the y r i w  of products am 
such m d e c t  them uwqnally. 

Let ns take no mm's word for Mr. Ricardo being right in this conclusion; 
but let ur trace the stepa by which he a r r iva  a t  it. When the necewity exista 
for resorting to w o w  lands for the snpply of food, an enLaocement of the value 
of food takes p~~ rrlafiveIy to the men who obtain it ; becau8e food can only he 
rained upon w o r n  wilr by a snperior expenditure of labour : whik at  the same time 
all other products requiring only the anme labour as before for their production, 
and all of theae being equally aBected by the enhanced didlculty of obtainiag food, 
they must continue to  stand, relaffocly to m e  orothrr, precisely aatbey did before. 

Here then we have it laid down, that the relations of man and food h a v i n g , h  
altered, (by more labour being nrcasary to obhin food than formerly,) therr/wr 
the value of food is rained rehtiueC to him; and we have it further laid down, that 
d l  prodncb of industry being equally dec ted  by this rise in the value of 
food, and the relatiow of the~e prodvetr a m s g c t  t k c k n r  being nndtered, there- 

forr their valuer rchfioclj to o w  another are unchanged. We Bod from this part 
of his theory, that Mr. Ricardo ia attempting to go two ways at once, when he 
reawns regarding the value of product. : in the fimc place, that he is moving to- 

wards the relatiom of men and products, when belay8 the price of food must r& ; 
and in the second place, tbat he ia moving towards the relations of prodncbamongst 
thmndvm, when he up that the value of all these will remain unchanged ; in 
the OM ease, tbat he i looking to the real, and in the other case to the relatim 
value of the products in question. 

N o r ,  I beg any person to answer me thaeqamtioas. Is the value existing in food, 
the Mme thing exactly in itm nature, as the value existing in any other comma.. 
dity? If the rame, then why ru~son  regarding it on two diverent principles ? E. R. 
tells me tbat Mr. Ricardo nsea real value ( c a t  of production), and exchangeable, 
o r  relative value, aa convertible terms ; and that he had a right, on his own pre- 
mises, ao to do. This Is telling nle tben, tbat the value existing in food, in the 
case above given, is the name, aceording to Mr. Ricardo, in its nature, .s the value 
existing in other products ; and in this I am ready fully to agree with him. If 
this be ao, tben I anawertbat Mr. Ricardo had no right to reasonon very different 
principles indeed, regarding the values printing in these two. Bnt be does eonti- 
nually reason aa if tbey were different ; and ont of thia very asrumption of tbeir 
diEerena, springs b u  belanded theor). of profits. If, u y a  be, there rhoold hea  
clur of apitaliata, between the productive labonrera and the w m u m e n  j tben, 



For- 

+hen food mse in price, M all upit.lhta would be equallr aU'eeted, by the m. 
banced cost of feeding their workmen ; and M the dntioas ofail suseepwat pro- 
ducts of intlust ry would remain nnchanged, (or m other words their relative valna 
\ronld remain nnaltered,) the consequence would he, not that the valoe ofcommcr 
d i t i a  wonld rise with the enhanced cost of feeding the hbourer ; but thattbe 
gnins of the capitnlista would he rednced. I a p p a l  to all who b e  stmdkl th. 
subject, to MY whether thu  is not Mr. Ricardo's theory of profib ; and I a p e  
to all a110 enjoy the reasoning faculty to say, whether tbis theory dar met in- 
evitably spring out of the cwtnrdictory assumptions, that ralne, in ane dencriptioa 
of wealth, proceed from the relationn of man and aEcrtrh; ah& m other descrip- 
tionsof wealth it proceeds from the relations amongat themmlveu of the cornlee- 
dities constituting we~l th  : ia  other words, the tbeo y rests on the admipion, t b d  
the value of f c d  is purely real, o r  positive in ite nature ; and that the valne ef 
other ymd~lcts is pnrcly relative ; and I farther appeal to the same parwr to kww, 
whether It can be justly said that Mr. Ricardo had a right, on his own premises, 
to tnnr coot of production (red vahe) and relative or  exchangeabk value (the 1 
relations of products amongst themselves) as being convertiMe terms ; they being 
actually t n M  hy him M thkge ao very di8trmt ? 

If, enys Mr. Ricnrdo, there be a clrw of api ta lmb to take upon tbemcires tha 
charge of feeding labouren, mt agreater c a t  thaa before, then a rise of w y ~  an- 
not raise the price of eommoditk n maintained by Adam Smith, kc." But s n p  
poee tbere was no class of capitdisb, what wonld happen? In tbis we, population 
is s ~ ~ p p a e d  to h r e r s e ,  and a rerort to be reudemd necemry to w o w  soib t b n  
tho= formerly yielding food ; tbe labonring pophtioa, BOW mpportd om wn 
~ a l a a b l e  food, works MLI before, a d  padaeea otber items of wealth ; dl of which, 
k i n q  eqnally a#ecLed, cannot +ary in their relstions one to another ; therefore ac- 

1 

cording to Mr. Ricardo, they canmet be dtnd in price-their value ar price cuad 
rine ; and hence an enhanced diaculty in obtaimieg $IC food d all I a h m m  u to 
p ~ d n c e  no effect whatmer on consumers. Consumem, ia this ease, ss in tbe 1 
use where capitaliaU were in exisraecs, manot be touched, beean= all prod.co 
bare been alikc dec ted  by the ch.qe; the fishermm, the wearer, tle batter, 
the bosier, and the worker in the @I mme, can none of lbem nrge a pica lor 
a b i g k r  pnyment in their ~eighbour's cnmmdities, which ia no( rn jart a p4en in 
the others' mouth.. If rhu be ro, p r i m  in m m a d i t i m  must r e w i n  ~~nchsnged, 
and  old being only a commodity, prices in money .bo ;-in orher werds, can- 
sumern cannot he affected by a h e  of awes, and capihlistr there are none apon 
wbo~n to s h u e  the charge ; 1 snbmit t U  agreeably to Mr. Riurdo's theory, 
higher prices would be obtained for food than formerly, a d ,  w other dl& 
whatprer would be produced. Is this p a r w e  ? Bw we are justifled in d i n g  
whence is tn come the means of paying the i n f n u e d  price for food.--It m a t  be 
paid for in comrwditier, agreeably to Mr. R i c h  but i s  w h 0 8 ~  mmmoditk.e ? 
Mr. Ricardo shall anrwer ur thL question. When tbe prioe of food risaa 
i t  ir because the increme of wealth and capital have occuioad a new 
&maad for food, which will be infallibty attended with an incnawd prodw- 
tion. To  circtllrk? this incraued quantity d food, even at the MUM price r 
beiore, Inore money is required. Whenever a commodity m reqri.rd in grutur 
alpndance thao before, it?l relative value rises compuntively with t b a e  c o d  
tier with which its purchase is made.-If more bats were wuted, tbek p h  
would rise. and more gold would be given for h e m . - 4  more gold were required. 
go4d would riee, and bats wodd fall in price, aa a p t c r  quamtity of h a  and 
dl olber t h i i  would then be necamry to p u r e b e  tLc umo q ~ t i r y  of p l d .  



Bat to say that the price of food will rir when it is more in demand than formerly, 
ia to aferm a poaitioe contradiction ; for we first my gold will riae in relative value, 
in consequence of demand to circulate increased quantities of wealth ; and second- 
ly, thnt it will fall in relative vallle, because the priceof food will rise; two effects 
which are totally incompatil~le with each other. T o  &y that food is nriKd in 
price, ir the same thing as to my that money is lowered in relative vallle, for it is 
by corn and otber commoditiea that the relative value of gold is estimated1. How 
then is the price of food tq rise, when recourse is had to worse mils? How 
is money lowered in relative valne, by the circumstance of men requiring mom 
food than tbeir former extent of cnltiration can supply ? More money, on the 
contrary, is required to circulate the greater quantity of food for which t h e n  ir 
now a demand, by wbich cultivation h extended : it  is therefore more in demand 
than formerly, and higher priced relatively to  food and all other products; at  the 
very time, when, by Mr. Ricardo's supwit ion,  it is to be of lesr relative ralue 
compared to food than it had been before. Now I again appeal to the remning  
public to know what chance we have of amvingat  truth, by following Mr. Ricardo 
in his syateln ; in which we find that the relative value of product. h made to be 
the sole regulating principle ; while we at  the name time find, in the very first step 
in the theory, this regulating principle L utterly inapplicable ? If there can be no 
rise in valne in m y  product unless accompanied by a eormponding fall in valne 
in other products generally, (and t b h  the theory of p d t s  and the system of 
relative valueti requires,) then there can be no rise inthe price of food ; money and 
all other commodities being, at  that very time, in increraed demand, ss well u 
food. No r k  of wages can therefore take place, and no fall of profim; and hem 
appean to me to be tbe demolition of that fair fabric, the new theory of profit.. 

Let me beg of some one of Mr. Ricardo's admirers to =plain, in what way the 
relative price of food is to rise and affect consumers, when an i n c r u ~  o t  
popularion renden demand more hrkk for every commodity, and maker a resort 
neceasa ry to worse lands than those formerly under the plough ? A relative rLe in 
food is nohing more tban a relatire fall in money and a11 other commodities ; dl 
of which ss well as food must, by the supposition, Lave simultaneously experienced 
increaned demand ; and with increaeed demand a riw in value; which rise in 
value cannot possibly be simultaneous in all thingr, in one let of prodoetr 
being, according to the book, only relative falls in mme other w t p f  produck 

Is it not clear from the above, that the attempt to go two ways at  once, endr in 
standing still; and that a system BO condncted contradicts iteelf? Yet thir u the 
system we are called on to support and to believe and rdmirr ; and upon which 
E q l i s h  slateamen promise to leginlate. 

E. R. dislikes my writings ; ~d be has every right to  do w, if he ple~8e& I do 
not ask him q a i n  to read them, although in them he will dnd all I have now 
advanced. But he of c o u m  likes the writ* of Mr. Ricardo.-Wi he be w 
good .s to look over that author's main work again, and endeavour to reeoncib 
him with himself. Do not let us be referred to commentators. Let E. R take 
Mr. Ricardo's defence into his own hand; I Y ~  thL for information's sake, 
being anxious to know the truth. 

1 For a prallel chnin ofreawuing tothe above, see Ricardo on political economy 
and taxution-3rtl edition, p n p  100 and 101 ; where he sndsrvoun to prove thnt 
prim of commditiem would not rim 00 a rile of  wag^ ; under the aupposition that 
mowy came from abroad ; for money coming from a b d .  I hare here euypaad i~ to 
be pmduced nt borne like soy otber eurumodity ; in both the muooinga ure 
mqudly apylicuhle. 



[Nor. 

If a rise in -he in one sot of commoditiem mast be, what Mr. Ricardo acmmcs, 
s mere fall of value in d other commodities relatively thereto ; then i t  foUowa 
ineontestibly, that snch a thing as a simnltsneons increue, o r  diminution of 
valne in commodities, is utterly bpoasible ; m d  it followa also that the .ggre- 
gate of existing values can never experience any increasc o r  diminution whatever; 
every increase being nece~nnrily met hy a comeqmnding decrease. The rpp l ia -  
bility of the theory of relative values to the actual c i m m s t a n a s  of m a n k i d  
may be judged of from this obrerPation alone, without diving into the m-a 
of p o l i t i d  economy. 

But lest it ahodd appear that, in trying to  turn attention solely to the e m  
of existing systems, I am tacitly reoouncing whatever may be original i n m y  
own views regarding wealth ; I must offer a word or two in answer to E. R 
w h e n  he 1ssert8, that no good can he expected from my telling people simple 
truths or  trnhma with which they mast already be familiar. First, then, I 
would have him remark, that knowing a thing to be h u e  when it is snggared to 
yon, and prosecuting a long r e r i a  of consecutive inductions, with dae allowance 
for the weight of that truth, are very different affairs. I un led by E. R. to 
infer, that all political economists are well aware, without my telling them, 
that  the co-operation of the vivifying principle in seed, with the industry of 
man, is emnt ia l  to enann  periodical return and increase ; and I am laughed at 
for my endeavours to fix attention on such ample matten. Will E. R. be so  
good as to  inform me, upon what principle the arguments m favor of unlimited 
freedom of trade a n  conducted ? I t  will, I apprehend, be found, that they are 
only tenable on the supposition that all commodities are d i k e  the products 
of human indns ty  and capitnl; I say however without fear of contradictiw, 
that a pfoportion of commodities only, is the result of industry and capital ; 
m d  that a proportion is the result of industry and c~pi ta l  in co-operstion with 
t h e  principle of reproduction and increase. If there had been no oceasion to 
call attention particularly to this circumstance, it could only have been, 
because political economists actually did take this consideration duly along with 
+hem. ~ b i s  however they do not do; otherwise they could not argue, that 
nations, in importing and exporting every conceivable description of commo- 
ditics, imported and exported d ike  the products of industry and capital. 

Mr. McCulloch is made t o  speak on thin subject to the following purport : "h- 
bour may be defined to be any sort of action, o r  operation, whether perfotmed 
by men, the lower animals, machinery, o r  naturd qmir,  that tends to bring 
rbout any desirable result." But  when it in said that the value of the commo- 
dity or product is determined by the quantity of labour expended in its producti- 
on, reference is only made to that species of labour which is powessed of value, that 
&I, to the labour of man, o r  of capital expended upon the commodity o r  product." 
Q m t i n g  with Mr. McCulloch, that the co-operation of the  turd ogc#r, vege- 
table life, is labour, and that thin description of labour is performed spontaneously, 
still I maintain, that this species of labour h posselleed of value ; that is, to use 
his own expression, that i t  can communicate that quality to its peculiar productv. 
Thus let us suppose a country in which unlimited abundance of unappropriated 
land exists, that in thin country the society is composed of agriculturists and 
manufacturem ; does or does not the food raised by the agriculturists, on which 
the manufacturers also are subsisted, enjoy, in those circumstances, a value equal 
to more than the value of the labour and capital expended in obtaining it ? If it 
does not, it  will not be mined. If it does, whence then originates thin value ? 'Aim 
wsperat ion of vegetable life b not that of a monopolized namd agent; for 



there is abundance of good 1 4  on which to set i t  gratuitously to  m r k ,  if i t  
pleased the society 80 to appropriate the land. Here then we find a 'd non-mono- 
polized natxral a ~ e ~ t ,  concurring in production, and giving ita labour ~ r a l i s  ;" 
and yet creating d u e .  Yet Mr. McCullwh snye, " in w far ss non-monopolized 
natural agents concur in prodoction, they do what is done gratis. Their labours 
are often of vaetly more consequence than those of m u ,  or  the capitel produced 
by man; but as they are performed spontaneously, they are neither val~trble 
themselves, nor can they wmmunicate that quality to any thing else." A faU of 
water which shall propel mill w o r h  is a natural agent, which may he valuable in  
ibelf to  its owner; and may be productive of ?aloe also ; it may be substituted 
for more expensive descriptions of labour ; and being a tlring of rare occurrence, 
its appropriation may insure compen~t ion  for its nee. This Mr. ,VcCulloch would 
call a monopolized natural agent prodnctive of value. The good Ian& of a coun- 
try being all appropriated, and vegetable life being a natural agent which ooly 
acts advantngeously to man upon such land ; thin also, according to Mr. McCulloch 
is, in a fully peopled country, a monopolized nntnrd agent, productive of value ; 
curd in both t h e  crrses the reot, o r  compemsntion, for the use of the fall of water, 
and for the arre of the soil, proceed from the same cause, excltlsive appropriation, 
or, M he t e w s  it, monopoly. But a n  the two eases parr~llel ? in both of these do 
the mtnral agenta w-operate with man in the name mnnner ? The mill stream, 
to  my apprehension, aids man in the mere work of modifying and changing 
existing qualities in bodies ; while the vivifying principle co-operntea with man, 
by enabling him from one thing destroyed poasaaing a speciec quality to gst an 
increase of perhaps a thousand similar things possessing similar quatien in return. 
Can i t  be believed that this is a difference of no importance, and can it be ~ a e r t e d  
that it is n difference which political economists have so noted and attended to, that 
no oecmion does exist for calling to their minds the axiom which I would enforce, 
namely tbat wealth can only be periodically reproduced and incremed, " by well 
directed indnstry, when co-operating with the vital principle inherent in the 
reserved stock of seed ?" 

When a sufficient cause is shown to exist for the evolution of more than will 
cover outlay in capital and in labour, and more than salficient for profits besides, 
a sufficient c a u e  is shown for the evolution of reot ; whether the approprintion of 
the matrix wherein this cause operates, be complete o r  not; or in Mr. 
Maculloch's phrase, whether monopoly exists o r  not. This sufficient cause is, 
1 submit, to be found in the influenee of the living principle alone ; and this suffi- 
cient cause I maintain to have been greatly, if not entirely, overlooked by al l  
recent writera on political economy ; most certainly by all those who insist that 
monopoly is the sole cause of rent, it has been overlooked ; and by none more 
particularly than by him, who maintains, that the exclusive possession of a fall of 
water is a similar posassion, with respect to wealth, aa esclnsive property in 
the soil. 

But  I find I am running over ground already marked by my own footstep ; and 
that the present and former priuta are falling nearly on the aame spots ; besida, 
I am dwelling too long on an nnmriting theme. 

My motive is a desire to have my mind srtbhed one way o r  other ; either tbat 
existing theorier are right ; or  that they a n  ; and I shall feel greatly obliged 
tither to E R. o r  to any other of the contributors to tbe GLRA~INQS, if they will 
put me in the wny of obtaining the s a t i a f d i w  which I seek. I am m t ,  I hmt, 

wedded to my own conaita  ; and if it can be shown that the exirti~g theory L 
right, 1 shall gladly throw them off from me for ever. 



Problem of the Arbelon. [Nor. 

N.-Problem of the Arbelon. 
To the Editor of the Gleanings in Science. 

SIR, I 
Having lately sent yon a specimen of Hind6 proficiency in mathematics, it 

may be a little interesting to send one of  Mobamedan intellect too. Happening 
to mention ta Hakim Abd6l Mojid (a well known literary character in Calcutta) 
Archimedes' problem of the Arbelon, (of which the render will find an account in 
theQuarterly Review for February 1810, p. 103,) he took it home, and in aday or 
two bronght me the accompanying solution, which I accompan). with n translation. 

Your very obedient Servant, 

(Plate XXII. fig. 2 1 .) 
8. 

(Plate XXII. fig. 22.) 
On a given Ytne, as AB, let there be n semicircle AHDKR, and also Irt there be 

semicircles on the segments of the (given) line, viz. AETC and CPRMR. Draw on 
(the point) C of AB the perpendicu1;ir CD to the circumference, and the circle de- 
scribed lipon CD is equal to the figure included between the semicircle on the line 
AB, and the two semicircles on its segments, that is the figure AETCPRMRKDH. 

Join AD, BD, so as to produce the triangle ADB, then tile angle ABD is right; 
dacribe upon AD and BD two semicircles, viz. AID, BLD, and the arcs 
AETC, and CEMB, and CFEHD, and DUROC, being similar, are e111ral to the 
similar arcs AID, BLD, that is equal to the arc AHDKB, and the two arcs CHD, 
CRD, that is the circle CHDO, are equal to the f i ~ u r e  AETCPRMBKDH. 

Q. E. D. 
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V.-Good's improvtd Apparahu for boring llre Earth. 
We hare been requested by a correspondent, to give insertion to the following 

extract from the London J-1 of Arfa and Scimccs, 701. VIII. p. 247, describiug 
several tools, contrived by Mr. John Good of Tottenham, for assisting the opera- 
tion of boring the earth : the tool marked 19, wns found very tweful in extract- 
ing the broken rod in theexperiment in Port Willialq a few weeks since. 

Plate XXII. exhibita the newly invented implements; fig. 4 is an auger, to be 
connected by the screw-head to the length of rods by which the boring is carried 
on. This auger is for boring in soft clay or sand ; it  is cylindrical, and has a slit 
or opening from end to end, and a bit o r  cutting-piece at  bottom. When the earth 
is loose or wet, an auger of the same form is to be employed, but with the slit o r  
opening reduced in width, or even without slit o r  opening. A siolilar auger is 
used for cutting through chalk, but the point o r  bit at bottom should then project 
lower, and for that purpose some of these cylindrical augers are made with move- 
able bits, to  be attached by screws, which ie extremely desirable in grinding them 
to cutting edges. Fig. 5 is a hollow conical auger for boring loose sandy aoils ; it  
bas a spiral cutting edge coiled ronnd it, which, as it turns, cause  the loose soil to 
ascend'up the incljned plane and deposit itself in the hollow within. Fig. 6 is a 
hollow cylinder o r  tube, shewn in section, with a foot valve, and a bucket to be 
raised by e rod and cord attached at top ; this is a pumping tool for the purpose of 
getting up water and sand that would not rise by the auger. When this cylinder 
is lowered to the bottom ofthe bore, the backet is lifted up by t11e rod and cord, 
and descends again by its own gravity, having a valve in tbe bucket opening up- 
wards like other lift-pampa, which at every stroke raises a quantity of wnter and 
&and in the cylinder equal to the stroke, the ascent and descent of the bucket 
being limited by a guide-piece at  the top of the cylinder, and two small nobs upon 
the rod, which stop against the cross-guide. Fig. 7 h 8 tool for getting up broken 
rods : it  consists of a small cylindrical piece at  bottom, which the broken rod s l i p  
tl~rough when it is lower, and a small catch with a knife-edge, acted upon by a 
back-spring. In rising, the tool takes hold of the broken rod, and thereby enables 
the workmen at  top to draw it up. Another tool for the same purpone is shewn a t  
fig. 8, which in like a pair of tongues; it is intended to be slidden down the bore, 
and for the broken rod to paas between the two catches, which pressed by back- 
springs, will, when drawn np, take fast hold of the broken rod. 

Fig. 9 is a tool for widening the hole, to be connected, like all the other*, to the 
and of the length of rods p d  down the bore ; this tool has two cutting-pieces ex- 
tending on the sides a t  bottom, by which, as the tool is turned round in the bore, 
the earth is peeled away. Fii. lO is a chisel, o r  punch, with a projecting piece to 
be uaed for penetrating through stone ; tbia chisel in by rising and falling made to 
peck the stone and pulverize it; the small middle part breaking it away firnt, and 
afterwards the broad part coming into action. Fig. 11 is another c h i d ,  or punch- 
ingtool, twisted on itu cutting edge, which breaks away a greater portion of 
the stone it beats against it. 

The manner of forcing down lengths of cast iron pipe, after the bore is formed, 
b shewn at  6g. 12 ; a in the pipe in the socket, at  the end of which a block b is 
inserted, and from this block a rod c extends npwards, upon which a weight d 
slides. To the weight d cords are attached, reaching to the top of the bore, where 
the workman alternately raises the weight and lets it fall, wbich by striking upon 
the block b beats down the pipe by a succession of strokes ; and when one length 
of pipe h~ by these means been forced down, another length is introduced into the 
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socket of the former. Another tool for the same purpoee h s h m  at fig. 13, 
which is formed like an scorn, the raised pnrt of the acorn strikes @nrt the e d p  
of the pipe, and by that meana it in forced down the bore. Whm i t  hqpenr  th.t 
an auger breaks in the bole, a tool simiinr to  that shewn at 6g. 14 b introduced ;on 
one side of this tool a curved piece in attached, for the purpose of a guide to con- 
duct it past the cylindrical anger, and a t  the end ofthe o h  & h a hook, which 
taking hold of rbc bottom edge of the auger, enablea it to be d m 6  up. 

Wrought iron, copper, tin, and lead pipes, are o m i o n a l l y  w d  for h i n g  the 
bore; and M these are subject to bendn and b r u k s ,  i t  in necesrarp to  introdurn 
toola for the pnrpoae of straightening their rid-. One of these bolais  shown at 6g. 
15, which is a bow, and is to be passed down the inaide of the pipe, in order to preg 
out any denta. Another tool for the name purpose is shewn a t  fig. 16, which b a 
double bow, and may be turned round in the pipe for the purpose of .trrjgbtening 
it  all the way down. Pig. 17 in r pnirof clams, for turning the pipe r o d  in tbe 
hole while driving. 

Whenloore s t o m  Iry at  the bottom of the hole, which are too I.ge to be 
brought up by the cylindrical auger, and cannot be conveniently broken, then it h 
proponed to introduce r tri.ngPlsr claw, as 6g. 18, the internal notchea of which 
take hold of the stone, and M the tool rber b r i q s  i t  up. Por raining broken 
mdn, a tool like fig. 19 ia mmetimeb employed, which hm an angular claw that 
dip under the sho~tlder of the rod, and holdn i t  f u t  while drawing tlp. 

In  rnising pipa, i t  is necessary to introduce r tool to the inaide of the pipe, by 
which i t  will be held fast. Pig. 20, h a pine-apple tool for this prim: ita s l r r b a  
t cut like a rasp, which passer w i l y  down into the pipe, bat  catches M i t  in drawn 
mp, sad by that means brings rhe pipe with it. Fig. 21 b a spear for the nume 
pnrpopore, which eaaily enters the pipe by springing : at  the ends of i s  p r o y  there 
are f o r b ,  which stick into the metal M it  in drawn np, and thereby hise it. 

These are the new implements for which the patent is granted ; in the procawof 
boring, there does not appear to be any thing new p r o p o d ,  but that there o e v d  
bola are to he employed for boring, peckhg, and otherwire panch..ting, mising 
the earth, and extracting broken or injured, tools. Then are d m  m o @ o ~  
for employing long buckets with valves opening npwlvd in rbur b o t t o m  for the 
pu~~poee of drawing water from these wells when the water will not ROW over tk 
snrfaee ; also lift pumps, with a sncceaaion of bucketa for the ssme pnrpoa ; bpt 

M these suggestions poseem little if any novelty, i t  cannot be intended to claim 
thun as p u t .  of the patent. 

M.-An Essay on the Game of BiUiards. 
[Continned from p. 181.1 

K~therto, a amsidmtion of the game bu been nearly c o n h c d  to  the ball phyed 
with, as i t  re& the different ways of striking i t  : T o  examine, .ad account for 
the effecta of both, after hitting, will he the object of the next endmavow. 

S u p p  a ball perfectly elastic1, .s A (aee fy. 14) and to  hit another at  m t ,  of  
equal weight and uze, M P, with their centres exactly in tbe Line of direction ; th 
bitting o r  active ball will give up to i t  tbe rhde d itm o m  motion, and stop 

Elasticity is that power which many bodia bare towards a reeovery oftheir 
original form, and would be called perfect, if equal to the form that changed it. 
What immediately folloln is u much a tat, M a wnqalaence of this perfectioo, 
but no body h u  yet been known to poalar that property w amply. 
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qn-t a t  b, the point of contact: but, should i t  hit obliqnely (see fig. 15) 
the p u i v e  ball P, at  whatever Wee, will bedriven in a r k h t  line d r a m  through 
its centre from the point of oontact, and with a relocity invemely as its deviation 
from the line of direction, compounded with the lw of motion in A, the actire 
W, is euried off by the diffenna, m.Liqij an angle with the line of acci- 

&- d w a p  v t c r  t b n  a right one, d invanely wmmennurate with the por- 

tions o p m  
It b obriom t h u  angle of d e e t i o n  cannot be w r m d  u a right one ; for rince. 

in the former urc, wban the W r  are centrally and completely in oppoaition, the 
& one u not driven back beyond the point of contact ; therefore (a fortiori) 
i t  unnot take place where the oppoaition is l e u  ; and the angle mart increue r- 
cording to that diminntion. Besides, otherwise the balL must have an h i e  
force more than equal to the qgreasive ; whereas, on the contrary, reflection 
simplya, (that L) without these r o t u y  motioas which influence it conformably 
with their charricters, as already described, hrrs ever proved it to be inferior. Tb 
walking power ope- over thinangle with a tendency to enlarge it; and, although 
i t  n u y  be increual  at the anme time with the progreasire ; not only, its increment. 
of motion arc a lwap proportionably rm611, but the quantity performed in any 
delinite dirtsnce, r e g h d y  lus,  as the other kcomen aogmented : w that increas- 
ing the violence connteracb the means of enlarging it. 

The twisting power influence8 thb angle to an 0 p p i t e  purpose : bnt, as it ma, 
be i n c d  by violence, in a definite dirtance, witbout adding to the progrcrrire 
dm, the retire b.ll n u y  be dram back upon the line of accidence or towardr 
it, and the angle accordingly in a great measure reduced. This power i r  
most d c i a n t  when the b& am not further .sunder than a free use of the 
cue m& necessary, becaurq in that cue ,  having lem attrition to contend 
with, it wil l  themfore be leas diminibed, and wnmequently retnrn with a greater 
quantity. Moreover, the angle rault ing from such a rituation appears to be 

than if the hllr were more removed, though no twisting should hare 
den *lux; h w  the active ball rtruck a t  different d h h c e a  upon the same 
right line, between the centres of both, will be most reflected from it, when the 
i n t e d  i, shortest ; though the passire ball be hit in the u m e  part preckly. 
But thir -cllrrion (admitting the statement) ia drawn erroneourly ; for the line 
of m i d e n a  horn which the angle rhoold be musured, also changer with the 

This may be seen in fig. 16, by potting A, A, t o  reprerent the nctive ball, 
p, the passive, a t  different d i s h c a  upon the u m e  line 6, c; and the dotted 

l i n a  d, d, c, r, thore of accidence and reflection respectively ; and thongh the 
portions o p p d ,  ria. f . f ,  increwe with the interval as tbe figure shews; the 
refleetioll from the original line 6, c, will not be equivalent to the angle which 
atten& a diminntion of the distance. 

Hence it h obvious, that giving back the active ball in the line betwe.cn both 
produced, when not within reach of the cne'r point (which ia sometimen  do^ 
in careless play), alters the augn1.r relation with a cushion or  pocket; and, b 
leare the position with respect to both unchanged, it should be pot back w,  
that the centre may occopy wme place in the puallel g, A, M f. 

But the active ball can nerer make w great an angle as n right one with the 
motion of the p s ~ i v e  ball, except by means of twisting; yet, were i t  not for 

s This nu). be shown by ampending two equal balls from the rameoradjamt  
poiow, and letting one full agaiut the other: the angle thus formal between tlu 
liner of accidence and r&tioo will always be ebtwe, and comeqne~~tly apmof 
of this inferiority. 
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rotary motion, and their imperfectly elastic nature which will not retibote in 
adequate proportion an the quantity of aggressive force in-, it  m d d  be 

always of this mapnitude: But, although to this extent they cannot s e p m ,  
these circu~natances (granting a choice of situation) render them efficient of my 
angle less, till they cf~incide : or  to be more explicit ; one ball, an A (see Fig. 
17)  heinp driven from the point 6, in a tanpent to another aa P, the q l e  
which hoth thus make after hitting, is the nearest to a right one, and greatat 
tbat can he made ; hrrt, if driven from the several poaitions c, d, c, f, g-, h, i, 
k, notwithstanding the oppoaition, and of conwquence the reflection also, be 
incremed with earh advance, the vertical angle will be in the same order progra- 
sively diminished, till at k, whence they hit centrally, i t  vanishes altogether, the 
artive hnll following in a line coincident or correspondiog with tbat wherein 
the paasive ball moves. 

This may be fi~rtlrer illnstmted by snpposing A and P, divided into eight o r  m y  
other number of parts, and only the two divisions immediately sdjoiniq to  be 
excited when the active ball A is driven from the point b, whence the o p p i t i o n  1 
must be lennt; conseqr~ently the quantity of direct force turned towards refleetion, 
will be affected hy no more of that deficiency from elastic perfection, than resides' I 

in those parts wltich receive the impression ; and a situation necessary to inc- 
that opposition, will also add to the quantity of that latent principle which p r o m  
a drawback on the reflecting line; for, by altering it from b to C, &c. to h, 
though the absolute reflective power be enhanced a t  each promotion, the opposition 
becoming more direct ; the concussion which the balls undergo, penetrating rt 
thesame time further from the point of contact, will r0nw into action this attenu- 
ating quality of matter which lim dormant in the portions behind ; and t b u e b j  
deteriorate reflection, without n ~ ~ r i t a h l e  or any alteration in the dimtion of the 1 
passive ball-the otber constituent line of the angle in the proposition. It muat 
therefore be diminished in the like ratio. 

An effort, o r  tendency towards lateral rotation, arises from this indirect oppo- 
I 

sition also ; and orny sometirttea be perceived; hut that it always exiata, dl I 

appear, by supposing c, rf, (fig. 15) equal portions cut off from the balls on opposite 
sides, changing their centres to the line of direction, c , j ;  as in fig. 14;  then 
likewise, the portion on one aide being opposed by an equal portion on the other, 
and no predominating influence to torn the scale, the balla may be &I to be in 
equilibrio. I t  is plain therefore, that, not only a difference in direction must take 
place, by restoring these crescents, wbich alter tbe centre of gravity, and d e s t r o ~  
this equilibrium ; but also, that the crescent of the active hall, being unoppnaed, I 
is warped from its rrctiliueal course, by tbe violence its complement receives in 
reaction from the pnssire ball, and carried by itn momentum, horizontally and 
slowly round, having that part of its sorface, which came in contact with the 
other, an a centre or focrrs point of its motion. A similar effect is produced in the 
passire ball, brtt its crescent having no momentum a t  the time of contact, it  is of 
much leas consideration. 

Lnteral rotation nctinp, as it seema, obliquely against progressive motion, may 
be conceived as solnewhat analogous to the power of gravity, making the ball, in 
subservience to the law of projectiles, describe a parubola, whose principal v v t n  I 
' Giving to a neptive quality a pasitire place, may be a crnat for a critic, 

but the nuthor'm chief aim i~ to be explicit, and if that abuw admiairten tn t b ~  
pnrpow, he will readily admit hi8 acumen ; with the mme view only, be bar m e -  
times veutsred to expree his meaning figuratively, Theory haringn little claim 
to this indulgence, beyond the bouudr of Practice. 
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(if t h m  generated, and the ball wnR after bitting) is cammonly a t  o r  near to the 
crescent point e, though subject to be further removed by the stroke, and the 
power greatest in ita nascent state ; whence it declines uniformly, and deviating 
h m  tbeline of direction according to the superiority o r  inferiority of the impelling 
and repelling powen respectively, the ball proceeds, gradually unbending ita way, 
as g, h, ec.;  hut, if the ball moves under an influence of the twisting power, SUB- 
cient to overcome this forward and rotary effort of the crescent, its agency will 
succeed, and banging on (M it might be) o r  attracting the line ofreflection, change 
the former termination of the parabola into ita origin ; and also make the ball 
descrihe tbnt curve backwards, increasing or  decreasing aa similar circumstances 
may preacribe'. 

Some map snppose, as thew crescent8 are the immediate causes of lateml 
rotation, that the quantity should bens their magnitudes ; but let it be observed, 
i t  bas the progressive to contend with, and that the same means, via. obliquity of 
opposition, by serving the purposes of botb, renders the effect nugatory ; or  from 
the eccentricity of itr curve, nndistingniahable from a right line. 

The parabolic curve is fully evident to a common observer; but the horizontal 
o r  lateral rotation, whence it partly takes its rise, is not very perceptible ; becaum 
it requires much more quickness of aigbt to catch the parts of a surface as they 
come and go, if the body be uniform, and the colour o r  whiteness the same. The 
curions, however, by a close attention to the red ball, (abonld the colouring not be 
quai ,)  may frequently perceive it, aad the experimentalist may render it still 
more visible by wing contrasted coloum for that purpow ; but even the most 
determined weptic may be convinced (if a digreasion will be allowed from elastic 
to  non-elastic substances, without changing the principle) by saspending two 
non-ebstic balls, for i ~ t a n c e ,  of clay, o r  wax, from nearly the aamepoint; M, that 
by drawing one backward to a convenient distance, the o h r  may be hit obliqnely, 
and afterwar& adhere to it : tbe horizontal o r  lateral rotation in t h h  caae, can no 
looger he a matter of doubt, nor does it appear how the effect can be attributed to 
any other cause than that already ~tated.  
h has been joat shewn, that a ball impelled by a twisting stroke, obliqnely 

against another, will after hitting, deacribe a parabola backwards ; but, if that 
stroke be combined with the means n-ry for horizontal rotation, i t  will dii- 
cover a tendency to thatfigure unasshtedby any opposition, and move curvilmully 
the breadth of an inch or two, within the dhtanceof a few feet, by which the direct 
intarponition of another ball m y  be entirely eluded ; for lhir purpose, the ball 
sbouid be struck upon the side, and high up also, with the but-end of the cue 
m i d ,  after the minner c, f, (in fig. 3) ; and thus, it will be made to circulate 
(as it proceeds) in a plane cutting the horizon at  M angk of about forty-fire 
d c p x a ,  producing the above effect. 

(To be continued.) 

l.-ASl~Tlc SOCIETY. 
Werlrremiay, 9th Nwrmbcr. 

The Honorable Sir Charlcs Grey, President, in the chair. 
Mr. J. Colvin and Dr. DE No).- were bnllotted for and unanimoasly elected. 
The Secretary submitted a correspondence with Mr. C d e n  on the subject of 

Mr. Bruce's legacy. 
Referred ta the Committee of Pspem. 

6 Tbr abovo am the linca of ndiation, to which the second note in page 115 alludr. 
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For the Mumn-Vanow Asiatic weapons and a suit of man, p m t r d  by 
Lieutenant Anderson. 

Hornn of rarious kinds of deer, presented by Captain Herbert. 
Sprcin~enn of Rocks from pen an^, by the President. 
Resolved that the thanks of the Society be given to the d o w n  of the above. 
f i r  the Librmy.-The following donutions were received. 
The Pbilmuybical T r a d o a s  for 1830, part 2, from the Society. 
Transactions of the Medial  and Physical Society of Calcutta, vol. 5, from t h o  

Society. 
M e d k l  Reports, from the Medical Board of Madras. 
Pour Nor. of the Vicnna Review, from J. Von Hammer. 
Edinburgh Philcwopbical Journal, Ncl. 19 sad 20, for January, and April, 1831, 

from Profesor Jamieson. 
Archseologia, vol. 23, from the Antiquarian Swie . 
P i n t  volume of the T r a n ~ e b  uf the Plymouth'fNtitntion, with a letter from 

Mr. Ross. 
Journal Asintique, Noe. 37, 39, and 40, from the Asiatic Society of Paris. 
Frngnlens Bouddhi ues, and description du Tubet, by Klayroth. 
Rmlved,  tbat the &auks of tbe Society be given to the donors of the above. 
Read a letter from Captain Ruddell, transferring to the Society, a further collec- 

tion of Tibetan manuscripts. 
T l ~ e  Meteorological Register for August sad September, p m n t e d  by the Surveyor 

General. 
The following books received tram the London Boobellen, nitice the b t  meet- 

inp, were laid on the table. 
Came's Letters from the ht, 2 vole. 
Cabinet C clopedia, 4 vols. - history of Prance, 2 do. - Ditto of England, 2 do. - Ditto of Netherlands, 1 vol. 
Lftamy.-Submitted the ah t rac t  catalogue of the 2nd, 3rd, and 4th d i r ~ i o n s  of 

B e  KAHQYUR by Mr. Cosmn. with a noteby the Secretary. 
Read a letter from Sir C. Grey, forwarding a paper on the h l o g y  of Penaog, 

by Mr.Watd, with specimenn. 
Reaolvd that the thanks of the Society be girem for the preceding communica- 

tion, and that it be referred to the Pbysical c l w .  
Submitted a Journal of a Journey from Ava to Kenbd, by Dr. Richsrdson. 

Physical Clans. 
, - 

WeYcc&r&y Evrnkg, 16th N m b .  
Tbe Honomble Sir Edward Ryan in the Chair. 
The following co~umunications were read : 
1.-A letter from N. A. Vigors, Esq. Secretar to the Zoological Society of 

London, dated 20th January, 1831, expressing that %ocietY9a acknowledgments for 
the handsome collection in n a t n d  history, presented by the Physical Classthrough 
Captain Franklin. Also, forwarding printed copies of the Society's Proeeedi- 
in which an account of the objects in question is given. 

2.-A letter from (3. Swintun, Esq. transmitting three balls r e n h e d  from Cap- 
tain Rawlinson, Political A p t  at  that Court, ~uyponed to have fallen from the 
atmosphere during a thunder-storm near T o n ~ h o ,  in Pepu. Their exterior a p p p  
.ace precisely rerembied tbat ofrusty iron abot ; weigbt 1 to 2,000 &ns; up&. 
grav. 3.4 ; texture grannlnr ; colour grey ; not attracted by the magnet. 

The mineral wan analyzed by d i p t i o n  in muriatic acid, which took up tba 
iron. the residue was then boiled in nitric acid, which acidified the sulphur ; dur 
gxunhar mod remained, from which, try tbe usual proem, a portion of the 
earths WM separated : the cornpi t ion  wan in ronnd n n m k n  ss f o b w e  : 

Sulphur ............................................. 20 
Iron,. ............................................. 34 
Silcx,.. ............................................. 39 ...................................... Alumine and lime, 7 - 

100 - 
The absence of nickel, chrome, and m a t :  mu folly ascertained, and am- 

8 ueotly, the non-meteoric origin of the 18. they - m ~ro mpt from w- 
d%u pyrites, o r  impure bi-rdphuret of iron. 
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3.-A l e m r  from G. Swinton, Eaq. was red, communicating mtm& of let*" 
from Major Burney, Resident at  Ava, and forwarding other mineral prodactions 
of that country. 

4.-A aeries of Oeolo~icd  specimens from the range of hills a t  Chem Punj( mr 
pmentcd hy the Rcaident. 

They romprise varieties of ~ r a n i t ~ e i n u - m i c n  and clay slate-hitaminon8 
shalmoal-mndatone and pens tone .  The ~eology  of the Kamya hills boa d- 
ready rrceived rlucidatiou from Lieutenant Fisher's B e d w n s  and surreys. 

5.-A complete scrim of the rock" at Penanp and t i e  neighbouring Island3 war 
transferred from the General Secretary to the Phyrical Clam ; they were pment -  
ed by the Hon. Sir Charles Grey, on the part of Doctor Ward, accompanied by 
a paper on the Geology of the same Maude, the reading of which war defered to 
the next meeting. 

6.-Notices and drawinps of the Ratv8 deer, the JMral ,  wild goat, and Nvaur, 
or wild shrrp of the Himalaya, were received from B. 13. Hodgson, Eq. &ting- 
Resident, Nipnl. This zenlous naturalist charnrtrrisrs 1111 three animals am of new 
species, and pwulinr to tho= hills, unlrss the derr should prove to he the same 
with the L'mw ~UanGac of Java, hitherto hut imperfectly described. 

7.-A paper on the migrations of the Notaforn and Qrailalmcr, ss observed a t  
Kathmandoo, by B. H. Hdgsoo,  Esq., was then rrad. 

.The author commenrce hy dencrihinqthe local peer~liaritics in soil and climate of 
the valley of Nipbl. It in an oval of about sixteen milea longest diameter, elerated 
four thoofiaud five b a u d r ~ d  fret above the sea : temperature penerallj ten ti) tifteen 
dcgrrcs lower than that nf India. The valley is populous, dud industriously culti- 
vated during the spring; the winter heing too revere for vqetation. In the rains, 
plantations of rice cover the greatest part of the land, which ir Booded for the 
purpose. 

The wading and uwimming hirds generally make a mere stage of the valley to 
and from the vast plains of India and Tibet. Mr. H. cl- them under four Leab  : 
-1. Those which psss the valley without alighting. 2. Such am alight and re- 
main a few days or week*. 3. Such ns scck the valley for the entire s e w n  ; and 
4. Such na dn not appear to migrate at  111. 

The migration southwards of the saipes, teal, ducks, heron, storks, cranes, and 
woodcocks, respectively follows in aucce.saion frour Angust to November 4 and 
their retrrrn tnkes place in the mme order. k g i ~ i a g  with the commencement of 
March, and continuing till the middle of May. The wild swan wns seen hut once 
in Nip61, in the midwinter of 1828, and was regarded am a rara a d .  The teal, 
widgeon, and coot remain for the whole se.sou upon aome few tanka. Also cor- 
morants upon the larger riven within the mountains. The red-legged gull, the 
pelagic tern, and even the Behiug eagle, have bcen met with at  this distance from 
their natural habiht, the ocean. 

Tlranks were rooted for the several contributions. 

2.-MEDICAL A N D  P H Y ~ I C A L  SOCIE~T.  
Weetiy nf the 5th  Noumber. 

C. Dumb Eaq. Civil Surgeon at  Poonq r m  elected a Member of the Soeiety, 
and Monsieur Julien Desjardina war elected n Corresponding Member. Variolu 
~~~~~~n Medicd Works were laid on the tnble, and it wss decided that the trans- 
mtions of tlle Calcutta Medical and Phyaical Society h transmitted to Cadiz, and 
a series of their publicntions rquested in return. 

The following eommunicationa were then pmented to the Society. 
1st. Remark' on the Climateof Bangdore and on the prevalence of Hepatitis at  

tlrat stntion, fmm Dr. Mount, Surgeon of H. M. 13th Light Drngoons : f o r w d e d  
hy Dr. Stracban, Deputy Inspeator-Geuerd of Hospitals, H. M. S. Mdras.  
2d. A letter from Dr. Robert Jamieson, preseating two numbem of the Edin- 

burgh Philosophical Journal. 
3d. A letter from Dr. Grierson, forwarding Traven'a work on Constitutional 

Irritation, Cbri6tiwu on Poisons, and Abercrombie on the Intellectud Powem ; 
and inclosing a propoealfro~n Mr. George Simson, of the Royal College of Surgeona, 
London, to furnish the Society with Auatomicd Cnsts of Diesectious, and of 
the gravid ntcrus ;-accompanied by a specimen of the engravings in his work, 
descriptive of tbe musclea of the human body, for the use of artists. 

4th. A communication from Dr. Tni l l  of Liverpool, through Mr. Rom, 
sekwwledgiug on the part of the Committee. of the Royal Lustitution of Liverpool, 
Is receipt of the 4th volume of thh  Society's Tranrretions, and returning th& 
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for the same. Dr. Traill a l l ~ d e s  to the Meeting of the Geman N ~ u r a l u t s  md 
Physicians at  Hamhurgh, in September, 1830, where it  appeam that there waa a 
numerous assemblage of literati from all parts of Europe ; thme of the medical 
profeselon held a meeting every 2d day, for the discusmion of medical aubjeeta : 
among other topics wbich occupied their attention at thew meetinp, Dr. Traill 
mentions that the treatment of Syphilis underwent especiul inquiry. That d i s a r  
in now treatednt Hamburgh witho~ct Mercu y, Nitric Acid, or Samaparilla; simply 
by frequent ablution, antiphlogisties, and rest. A particular account of this mode 
of treatment was preparing for publication in the West of England Medical - -  - 
Journal. 

5th. A letter from Dr. Boawell of pen an^, with a short notice of a case of 
Tubercular Sarcoma, occupying the scrotum and penis, and obstructing the Bow of 
urine ; in conwqnence of which, inflammation and ulceration took place about four 
inch- above the r mphysis pubis, and an apertnre formed there, at wbich tbe 
urine wan voided. 2 would appear that the fistula communicated with the urethra 
nitbin the symphysis, and not directly with the bladder ; for the patient had the 
volnntary power of expelling the urine in a jet with aome force, which could not 
have happened unless there existed a power of retaining the urine in the bladder, 
nntil a considernble qoantity bud rcccum~~lated. 

6th. A lrtter from Dr. Neil Maxwell, of the 3rd Light Cavalry, a t  Sultanpore ; 
with a parcel ofn dried plant, wbich is in high estimation among the inhabitnab 
in the vicinity of Benares, and with the trooperr of the Regiment, for the cure of 
persons poisoned by auake-bites. The native8 amert tbat many persona had beea 
mred by this medicine, d t e r  suffering the worst symptoms. Dr. Maxwell s p e h  
of having forwarded the flower nod leaf preserved in spirits, for the purpose of 
having the class and order ascertained. It is to be regretted, tbat the preparation 
has been lost, as it might have enabled the Society to determine whether the plant 
be the Ophiorrhizamongos,or the Ophioxylon serpmtinum. As faras can be made 
out from the dried rpecimen,it is either oneor otherof these plnnh which has been 
rent w the Society by Dr. Muwell ; and probably it is not the Oyhiorrhiza, as Dr. 
Wallich observes in a note in the Flora Indica, vol. ii. p. 545. '' The lenves arr 
unequal in size in each pair, which is more or less the case in all (he specin of 
Opbiorrbiza," and this distinction cannot be seen in the apecirnens which bare 
been received. Tlre natives near Benares name the plant D a , d  or  Adh& 0 4  
and they aaacrt that it is acertain cure in the worst cases ofsnake-bites. Dr. 

i 
Manvell atatea, thathe hm not had occnsion to prescribe the remedy himself, but 
that a short time ago he waa called to the Hospital to see a man who was reported 
by the messenger to beinsensible, in consequence of n snake-bite ; on Dr. Muwell'a 
arrival, be found the man sitting up in bed, and complaining of great iuternalhe~t, 
but otherwise quite well: the prompt relief in this case was aderibed by the native 
Doctor, and the other attendants, to the ~uedicine now under consideration. Tbe 
entire belief of the natives in the virtsesof this plant, is c o n ~ i d e d  by Dr. Muwell, 
a sufficient ground to cause a series of experiments to be made, for the purpose of 
ascertaining the nah~re  of its medical properties. 

7th. A letter from Dr. Desnoyes, of the Mauritius, promising to draw up for 
the Society, an account of the malignant fevers of hiadagascar, and of the viscerd 
disorders which often arise in the courae of thosc fevers. 

The following papers were then read, and discussed by the Society. Remarka 
on Dracunculus, by Dr. John Milne, of Bombay. The author is decidedly of 
opinion that the Dracuncle is not a wormL, but a diseased lymphatic; which 
be aescribes, after extraction, to be a slender pellucid tube, varying from the thick- 
ness of the bass string of a violin, to the size of a horse hair. 

Dr. Tytler's case of eruptive disease of the scalp, occurred in a Hindoo, aged 20 
years; it bad existed for six months, and had not been cured by the wmediea 
used by nature. The disease con~isted in a species of warts on the scalp, wbich 
wrre removed by the knife, after wbicb a caustic application was used for aome 
da 8, and the dise~lle was cured. A highly finished drawing accompanied this-. 111 Mr. Boswell's statement of a singular nervous aRection, to w h ~ c l ~  old Malay. 
are subject at  Penang, he gives an account of a disease, which in several of irr 

* A recent examination of several specimensof Dracanc~~lu~,  sent from Bomb 7 to Dr. Duncan of Edinburgh, prove beyond all doubt the lllcorrectnns of Dr. Milner 
opiniou. The exarninnt~on wna mode bv Dr. Grant, proI'eeu,r of Cumplnrive 

i 
A~~utomg in the London University, who ha.'*' IIO haiurt~ou lo proaounoing every o m  
of them to blong to the common s mien of Ouinm wurn, (Tiluris PlcdioenrL).'l Yidr 
Ed-b*rgh MeeJlcal and Surgical .hurncrl. No. luti-p4ge 116. 
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qmptomr,  in a al$ht degree resembla a combination of byrterh and chorea. Tbe 
lath, or paroxysmof the affection, is bmnght on by sudden surprise or  by loud nois- 
es, and at the moment the patient imitatea the motions and gestures of any other per- 
.on he -;-tint throwing down any thing which at  the time may be in the hands. 

Dr. Casanova's observation wan also mad, relative to the dissection of a subject 
whose habits during life had been the mnst intemperate for many years, who was 
for the last two years cons*mtly dyspeptic, nnd ultimately died s~~ddenl!.. There 
was a quart of serum in the cavity of the peritoneum, the omentu~u much loaded 
with fat an11 firmly attached to t l ~ e  sigmoid flexureof the colon-one-third of the 
stomach towards its pyloric extremity was of a yellow color internally-and at  
other part. of ita mucous membrane, there were red patches, with m a w s  of lymph 
adherent. The liver was of a peculiarly pale color, the left lobe enlarged, i b  ex- 
terior rough and tulwrc~~lated, and tbeue tubercles extended through its wl~ole 
substance. A foot of the lower portion of ilium w u  much indurated, and of a lirid 
color; ilr corresponding portion of mesentery highly inflamed and iudurated ; 
the mllcoua coat oftbe small intebtinea w.s lined with m a a m  of red congulaand 
frothy mucus. 

Mr. Bl~ckwood's case of amputation at  the nhoulcler joint, was in a Hindoo 
woman, whose arm and shoulder were dreadfully lacrerated hy a tiger ; 16 looun 
a f k r  which accidenttheoperation WM lrrrformed : the wound readily healed, although 
there was difficulty in saving sufficient integ~~luenta to make a covering to the bone. 
I t  is an instance of the facility with which natives of India recover from very 
e v e r e  injuries. 

3.-AGRICULTURAL A N D  HORTICULTURAL SOCIBTV. 
At n Meeting of the Society, held on Thursday, theBrd November, 1831, Sir 

Edward Ryan, President, in the Chair : Mr. dan~ev Pnttle, Mr. John Hastie, and 
His Highness NawPb T u b h e r  Jang Bahaidur, were elected Members. 

1. The Secretary informed the Meeting, that owing to the smallness of the snppliu 
of vegetable sedn  from the Cape, Sydney, and other phces, this season, he bad not 
been able to supply all the men~bem ; and, therefore, witb the consent of the 
Garden Committee, he had purchased an investment of Cape garden d s  per 
Belle AUinrce, offered by Messra. Alexander and Co. nt one hundred and sixty 
rupees, from which such individual8 M grill required seeds, would now be sup- 
plied. 

2. Read a letter from Mr. J. Thomaaon, Deputy Secretary to the Government, 
dated 15th August last, sending, by desire of the Honorable t l ~ e  Vice-President 
in Council, the cop of a letter from tbe Bombay Government; and requeat- 
ing to be furnislleJ with the information respecting the culture of hemp, 
and the manufacture of gunny bags, in Bengal. Thew letters were referred 
to &boo Rnm Komnl Sen, who kindly undertook to make tbe necessary inquiria 
into thin subject, and to report the result to the Society at  its next Meeting. 

3. Read a letter from Mr. Swinton, Chief Secretary to Government, dated 
26th August last, transmitting, by deaire of the Hon'ble the Vice-President 
in Council, an Extract from a despatch from Major Burney, Resident in Ava, and 
a paper on Cottou therein mentioned, to ether with two baga of Cotton, and 
specimens of Nankin Cloth, manufactured ty the Burmeae and Shaims. 

The specimens were submitted to the Meeting, and compared with otbers of the 
same kind of Cotton and Cloth given in thin country, which showed that the 
Burmese cotton and manufacture were very inferior. 

4. Read a letter from Mr. A. Bushby, Officiating Secretary to Government, 
dated 30th August last, sendin by desire of the Hon'ble the Vice-President in 
Council, mme Egyptian Sesame &ed for dirtribution ; and requesting the Society 
to report bereafter, whether the Oil obtained from the roduce is superior to that 
from the seed of the same plant at present grown in fndia, known by the name 
of the Tee1 plant The Secretary informed the Meeting, that as the season was 
far advanced before the seed reached the Society, he had immediately sent por- 
tions of it, and copies of the letter, to the Allipore Garden and the Akra Parm, 
and also to such Members of the Society as tie thought would give it immediate 
attention, and furnish reports of the result. 

5. Read n letter from Captain Wade, dated Loodeanah, 15th August Irut, 
informing the Society, that he had established a garden at  that place for the 
purpose of acclimating plants from the Seikh country ; and describing a Inode of 
transmitting cuttingr to distant places practised in Cabool. 

6. Read a letter from Captain H. B. Henderson, dated 1st September last, 
forwarding a packet of mre !k&, not connected with Agricultural and Horticul- 
turd,  m d  a letter to the address of the late Mr. Leycester, from Mr. Telfeir, of 
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the Maoritins. Mr. Telfeir's letter and the Seedr were refemd to Dr. Carey, for 
the purpose of examining them carefully, and repnrting how they sbonld b 
dinpoaed of. 

7. Read two letters from Mr. T. Harris, of Khanl Boulyn, dated 1st S e p t e m k  
last, and this day presenting a specimen of Cotton grown by him at  tbat p l m  
from the Upland Georgia, furnished to hiru by the Society, together with t h m  
balls of Thre.d spun from tbe same at  Santipore. 

Read a letter fmm Mr. J. Willis, dated 22nd September last, reporting on the 
ahove specimen of Cotton. 

8. Rend a letter fmm Mr. H. Piddington, datrd Nlmtala, 3d Srptemher last, 
forwarding some Mauritias Aspnrngua Seed, and a commnnication dated 16th 
June last, received from Mr. Newman, the Superintendent of the Royal Botanic 
Garden there ; together with a paper hy Mr. Newman on the colture of Aspa-. 
Resolved, that the Scrrtnry be requested to send a copy of Mr. Newman'a p&er 
to the Garden Committee, together with a pnrtion of the Seed, and that the n s t b  
retained for distribution to the Members. 

9. Rend a letter fronr Lieutenant Brotherton, dated Secuudrnbad, 14th Sep 
t e m k r  last, directing the Society's attention to the culture of Qnrss, the Olire, 
and the Manioc. 

10. Read a letter from Mr. D. Andrew, dated Mnlnauth, 28th September Int ,  
p-nting a hnx of Cotton Seed, produced from what had been furnished to him 
by the Society. 

1 I. Read a letter from Mr. Swinton, dated 29th Se tember last, presenting a 
letter and apeeimena of brown Cotton, cultivated at &nevelly, whrch he had 
received from Mr. Speirs. 

12. Read a letter from Measn. Willis and Enrle, dated 6th ultimo, p-ting 
a bag of Safaower seed, and a paper on ita culture at  Dacca, by Dr. Lnmb; duo 
some Bareill Paddy Seed. The Secrrtary informed the Meeting, tbat he had 
according to t i e  requeat of Messrs. Willis and Enrle, forwarded to the S u p e r i n W -  
ent of the Akrn Farm, these seeds and copies of the above letter and mclosnre. 

13. Read a letter from Mr. W. Bruce, dated 27th nltimo, p ~ n t i n g  for dbtri- 
bution four bags of Bushire Cotton seed. Resolved, that a portloo be mt to  the I 
Akra Commit&. 

14. Rend a letter from Mr. H. Piddington, dated Nlmtala, 31st ultimo, p m t -  
ing some English Vegetable Seeds, and particularly a Pen called the Scymitar P a  
Resolved, t b t  the seeds be sent to Allipore, and that the tbanks of the Society be 1 
ofired to Mr. Piddington. I 

IS. Read a letter from Mr. John Bell, dated 2nd instant, presenting a cop7 of 
his Treatise on the cultnre of Sugar and Diatillation of Rnm in the W a t  Idles  ; 
.Iso on the culture of Cotton, Indinn Corn, and Guinea Q r w .  

16. Mr. Kyd presented some Van Dieman's Land Seed Potatas, brought round 
by Captain Gray, of t h e h a a  Canck'ta. Resolved, that the Potntoes be sent o 
the &leu at ~ l l i p o r e .  

17. Mr. Ballard presented papem on the Cultivation of the Indigo Flant, as fol- 
lowed in BengnI, Oude, and Tirhoot. The Secretary wan requested to forward 
copies of theae papera to this Government, for the purpose of being transmitted m 
the Government of Bombay, M promised by the Society, in the letter of their 
Secretary of the 26th January Imt. 

Sir Edward Ryan stated to the Meeting, that the plan@ which the Society had 
entrusted to his care, all arrived at  Cbera K n j l  in excellent condition ; and that, 
under the direction of Mr. Cracroft, they would be planted in such pllrces, and in 
such soils, as in his judement might be beat suited to their growth-thatthe ee& 
h ~ d  also been distributed by him to the residents at  C b h  PGnjl. 

I t  might perhaps not be uuintereating to the Society to know, that the late Mr. 
Scott hnd establinhed experimental gardens, at  three places, on these H i l l t i o w  a t  
Cbera Phnjl, one at  M y ~ f i g ,  and one at Nank1.o. 

,ft Chha Plnji, the ground was certainly not well selected, nor were the plants 
in this garden flourishing. At Myrag, the ground is rather too much exposed to 
the cold winds so prevalent there, and the soil not the best tbat could have bem 
chosen ; but notwithstanding these disadvantages, European fruitrand vegetables 
thrive there-the fig is particularly luxuriant, and some plan@ of this description, 
taken from the Soc~ety's Garden, are now placed there. On the 23d September lnet, 
he found there excellent peas, lettuce, and new potatoes, smdl, but well Bavonred. * 

At Nanhlao, which appears to have been the favorite residence of Mr. Scott, them 
is an experimental garden on a larger ncde, and more attention appesra to h a m  
been paid to its produce. AU the European fruit trees appeared ~.ery thriving, p d -  



cularly the apple and plum ;--of the vegetables, he could padelllarly speak t o  the 
new potatoes, of whicb he brought a supply to Calcutta, and which he would have 
y-ntedto the Society, had it been possible to fix an earlier day for this meeting. 

Every place on these Hills bears testimony to the liberal and philanthropic spirit 
of the late Mr. Scott, which led him to leave no experiment untried wbich might 
l e d  to useful and beneficial results. At Nanklao, Mr. Scott I~ad, at  great expence, 

rocumd two fine English bulls, some English cows, and Native cattle, in the 
!ope of improving the breed ; and t h e n  is every resaon to believe, that the attempt 
would have led to a g r a t  improvement in the breed of cattle fof this description 
a t  lemt) in t l~is  part of India. It was with great regret that he (Sir Edward) b e d  
t b t  this &ablishment would be immediately broken up, and the cattle driven to 
the plains on the Goh4U side of the hills, and sold by auction to such natives pr 
mi ht choose to hecome purchnsers. 

ft might ~ e r h a p r  be not al-ther out of p l a ~ ,  to say a word o r  two npon the 
general character, production, and climate of these bills. After ppssin~ the valley 
of the Bogop6rl, about 14 miles north of Ch6ra Pdnjl, the whole character of the 
hills is changed. The atmosphere become8 dry and bracing, and instead of tropical 
plants and trees, those of Europe begin to present tbemaelves-the lowest point 
of the valley of the Bog. 6d, in the road from Ch6ra Pdnji to MoBBso, is higher 
t b  C h d n  After Mo&dno, which is nearly 6,000 feet above the level of 
the sea, the thistle, the fern, the nettle, the wild apple, the pine, and theoak, a n  
be M n ;  and there is every reason to conclude, that moat European trees and planb 
would flourish on thia aide of the valley. Of the variety of flowers whicb appear in 
the gram, which is never higher than two feet, m d  generally about one foot, only 

very experienced Botanist can attempt to give m y  accurate description ; but 
ccflJnly any common observer must be struck with the variety and beauty of the 
flowers with which the grass is so richly studded. Native huts and villages are 
but thinly scattered over tbe country; patches of cultivation, as is the case in all 
mountsinous countries, appear on the aides of the hillr, and the land seems to be 
selected with judgment, and is certainly very productive. Of the cmps he 
o k n e d  growing, wrur a root called Shplaua, which the natives sow in April and 
May, and which ia ready for use in October. There w e n  several pieces of 
sown with a white seed called Kukur-4 Dun, which h also sown in April and May, 
and reaped in the beginning of November. The Indinn corn is very fine m d  I-, 

is a apecies of cucumber cnltivated by the natives. 
Mr. Scott appears to have been strongly impressed with the opinion, that t h w  

hills might become of great importance as a Sanatarium for the Europem inhabi- 
tnnb of Bengd. He (Sir Edward) so far he rrur ah!e to form any opinion, 

concurred in Mr. Scott's opinion that Cldra P6njl is not the k t  spat 
that could have been selected for this pnrpooe; but until our political relatiom 
with the inhabitants are plnced upon mme more secure footing, it is only to this 
place that Europem could at  present resort with any degree of safety. 

There are many places of higher elevntion which a p p r  very superior, in point 
of climate, to Cl16ra Pdnjl ; but Nanklao is not one of t h w  places : it, like Chera 
P b j l ,  is the first table-land in ascending from the plains, though on the opposite 
,ids of the chain of hills ; and consequently, like Chbra PGnjl, is much more sub- 
ject to mist, fogs, and rains, than Myrang and other places in the interior. S p b  
might easily be d e c t e d  near h ' e ~ a d ,  Mo*, .lfo@b*, Myrang, and between the 
latter place and Nankleo, which are well adapted for the purpose of a S a n d u r n  . 
but C h e a  Phnjl has facilities for building wbich none of those placea pos~ss : t h e 4  
i. an abundant supply of limeatone on the spot, whereas none could be found, u 
far m he could perceive, after panning the valley of the Bogapini. It had other ad- 
vnntagen, and a greater facility of access by the plains, whicb is of no alight 
i~~~portance,  when the greater part of the supplier must come from thence. 
temperature, nothing can be more delightful tiran Ch6ra Pdnjl. The highest point 
that the thermometer ever reached in the month of May in the shade w u  760. 
September of thia year, it wan occasionally higher. Houses are rising mpidly at 
this place, and roads arr being formed, whicb nothing but the want of funds 
prevent from bein8 very extensive. 

Sir Edward further iaforr~~ed the meetin that, on his leaving CMm Pdnji, 
Major Watson had furnishmi him with a numger of plants peculiar to the Owmw 
hills, whicb have been forwarded on his arrival here to the Society's Cuden. 

Sir Robert Col uhoun, Acting Secretary to the Garden Committee, reportal the 
arrival from the tape, on the Belle Allian-, of anumber of fruit treed, whicb were 
now in the Society's Garden. On the motion of the President, it  was resolved to 
rend a lnrge proportion of these to the K ~ y a  hills, to be p la ted  at  the -rd at.- 
tions under inatructions from Mr. C ~ c r o f t ,  who had kindly under*en to - &PI 
d b p d  tq the bat  Idvantge. 
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S C I E N C E .  

I.-Expansion of Metab by Heat. By J. Primp, Esq. P. B. a 
Hadng been reqnwted by Licnteaant Wilcox, the otscer lately in charge of a 

trigonometrical aarreyof the Bnhmaputm river, to aseerhid the rats of expansion 
of the b m ~  rods ared in murnring the bare of his series of trianglw at Rangamad, 
I think it will not be uninteresting to pat on record a brief account of my experi- 
ments, dthongh they may not offer any great nore'ty eitherin the prowe adopted, 
or in the mults obtained, and although the aear accordance of the latter with 
former experimmta of a like nature, can badly hope to he regarded M any mn- 
finnation of the labourn of the eminent philaophscs who have, at different tlmes, 
devoted their .#ention to rimilar -ck ,  with meam of much superior 

-w. 
Lientenant Witcox's mersllring rods are f0rnmdaf.b wire, one quarter of an 

inch in thickness, and twenty-five feet in length, mppor0sd.bT a trusaed frame-work 
of deal-wood, constructed on the plan adopted by Captnin Herbert in hie Hima- 
layan mrvey ; one of them is represented in phte X M I .  6g. 1 : the curve given to 
the longitudinal pieam of the wooden frame h the rame M they were found to 
8a6ame when laid horizontally, rnpported only a t  the two extmnities. Tbc 

, w t l i n g  of the wood-work, one inch qua,  u not d c i e n t  to give perfect stiffness 
to the frame, even when rnpported by a tripod in the centre M represented in the 
plate, but tbe b m ~  rod is i t d f  d& in a horizontal position, by meam of a fine 
win  extended dong the uis nuriy in contact with i t ;  the weight employed to 
atretch this win h mxx~ hanging down to the right of the frame. 

To meume the dilatation of BO long a rod, it WM necesay to provide the means 
of maintaining its whole length of an equable temperature, at two dirtant and 
determinate pointr of the thermometric d a  Tbe experiments of Roy and 
Tronghmn, and thaw of. Lavoisier and h p h  were made on bars of five and tk 

, feet in length mpectively. Thw were immamd in ice for the lower fixed point, 
and in a long trough of water, kept at the boding point by means of a nnmher of 
lamps, for the upper degree of the mle.  Thia upparatun WM found inconvenient 
in mcmrylament, eapecidly at the boding point, which it WM difficult to maintain 
with regularity: it WM evidently quite inapplicable for a bar of five timw the length, 
to MJ nothing of the upence of constructing ita v d o r u  pa-. I therefore made 
choice of tbe pervading action of steam M a mecma of communicating the higher 
temperature ; and for the lower, I WM conntmined to be content with a rtrcam 
of water a t  820. The a p p u a t ~  fitted up for the expetimmtal appliation of 
theme two qeub h repr&nt& in fie. 2. A B L a leaden pipe of one in& 

NEW mmu, no. rx. 
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bore, 24 feet 11 inches long ; it rests horizontally upon a stout plank, supported 
on tripods. Into this pipe the brsu rod is inrerted, it8 k o  extremities pro- 
truding through corka fitted into the pipe, with a freedom of motion M, as to pre- 
vent any flexure within the pipe ; indeed when one end of the rod was pnssed in 
with the hand, the protrusion at the other extremity was found by trial to yra 
precisely in amount. 

C, D, nod E, are three thermometers inmrted through corks into tbe centm 
of the pipe ; they were previously compared together, and errected by a standard 
thermometer. 
F k a pipe and eock for the admisnion of a atream of cold water from a large 

ciatern. 
G in like manner admifs a current of steam from the nteam-pipe of a small 

engine provided with a boiler in an adjacent apartment. There is an ejection pipa 
a t  the other end of the tube near E at which the water and steam p m  off into 
cutern below the table. 

The length of the rod, or rather the increase of its length, was measured by rn- 
pf the contact of two small wires, M, interposed between the ends of the rod .~rd 
the verniers of two rliding scales H a d  K, borrowed for the occnion from t ~ o  of 
Wolhton's thermometric barometers. Thn arrangement is shewn on a lam smk, 
in 6g. 3. A diIFerent form of wire N was mmamy to ~ ~ Y ) I W  the expmabm d 
the leaden pipe by contact with it under the cork at B. 

Tbe experimenb were c d n e t e d  in the following order : 
1. A r t rum of water was allowed to p a n  thr* the pipe for an hour, or .atil 

the temperature was perfectly equable thnwgbout : the readings of th. tm 
micrometers wen then taken, both for the brass rod d for the 1- pipe. 

2. Steam was next admitted, which quickly displaced the water and mi& 
mpemture  to the boding point: the hat of the .t.lm as it pured tbroagb 
--pipe of the engine remained rtedily at 2180, but from tbe contraction of tbs 
atop-cock pasrage 0, and the free exmpe of the steam at both enh of tbe leadm 
pipe, the tempemtun in rbe latter never nwa above the boiling point : it WUI em 
remark* that the thermometer at C @nerdy stood a degree. be& the boiliq 
point, while that at  E, farthwt frola the LIOW of h a t ,  .toad u much a h  it 8 
the cmtral thermometer at D re- e o m h t l y  at 212'. Thac two opponih 
ere& are w i l y  explained on the same,prineiple :-the &st from the expu- 
mion of tbe rtcun on entering the l y l e r  pipe after w i n g  throllgh the small am- 
necting pipe 0 ; the other k cawed by tba d u x  and increued t c d o n  of tb 
#team at B, necessary to drive it through theejeetion pipe with tbe obrerred docity. 
b roon n the temperataw neredeemed steady, tbe micrometem were .gri. 

OR ; nfter which the .team-pipe was c l o d ,  and the eoM water ya in  dmi#sd 
I t  w u  generally observed, that tba contractionr measured fell wmewlut short d 
&e upansiom, unless a considerable time was allowed for tbe cooling dam d & 
apparokrr, wen atbr  tbe tLsrmomekrs had navDcd to the prior tempemhue. 

The verniers read off to the two h u n d d t b  put of pn inch, and by &tiom 0 
the WOtb, which would be ro6icient to emare accuracy to tbe l k t h  placm of deci. 
malr, wen it not evident from the trble of resulb tlut the errors of obewmth .Id 

arising from other cal~~ss wem co~iderably in aces of this limit. 
AS it is usual to upnas the lineu dilatation in the " diawdma which b r  

1 ~ k u  at 2l2O, w k  b y l A  at 32O L 1,099000," 1 hare r e d d  dl the errpainat.l 
resulb ta thecw tumr 

In  d d i t i o n 0 t b e ~ u ~ o f P b e h p o m c S . b ~ m e P t i o n a l , I r u d ~  
to try rhe expwion of wrought iron upon hale-inch rke-dnua rod .I twenty- 
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five feet long, prepared for the pnrpaae by Captain Baker, superintendent of iron 
b r i d e  ; anfortanately it only occurred to me towards the conclmian of tha 
operatiow, or the a t r ia  for iron might have equalled that for the other metals. 

I now pro& to the experiment8 themsdva, which ut here presented in a 
tabular form : 
Number of  fin@ of Dilatatlmr between 320 mad 212.- 

Esprnrn1v)(t. Dspesr. &WJ Rod. &ad Pip. Irom Rod 

1. 129*.2 mending, 1.001921 
2. 125 .8 damnding, 1.001904 
3. 128 .t MC. 1.001880 1.002953 
4. rejected, 126 .8 desc. 1.001855 1.002914 
5. 125 .7 after 2 houls, 1.801896 1.002929 
6. 125 .7 .sc 1.001919 1.002913 
7. 125 .6 d m .  1.001910 1.003028 
8. 128 -6 .fW 2  OW, 1.001911 1.003040 
9. 128 .6 asc. - 1.082921 1.001218 

10. 128 .6 dac. - 1.002933 1.001234 - - 
Murnr 1.001906 1.002954 1.001256 - - 

The expanmiom of these three metals, M given in Ure's Chemical Dictionary, vary 
conriderably according to the quality and form of the material, and nearly M much 
under the diflerent trial# of variom experimentem : thore which a w r d  hat in CU- 

cnmmt~~ces with the fongoing a n  M folloas: ........... Engllh plate-brsu in rod, .. Boy,. 1'0018928) 14019114 
Bnrswin,  .................. Smeaton ,........ 1.0019500 
R o d  iron, wire-dram,... .... Lavoisier, ...... 1.001235 

iron, ............ Smeaton,. ....... 1.001258 
..... iron wire, ........ Troughton,. 1.001440 1 1.001298 

iron, ........... Dulong and Petit, 1.001182 
Lad, ...................... Smuton, ...... 1mwu670} 1.(028587 

Lavoisier, ...... 1.0028484 
The greatest differenca obewable occnn in the eqsnrion of lead, which a p p e ~  

in the prae  nt experimentr to be one-thirtieth greater than WM bdolr srtim;.ted: the 
wry near agreement of the first two rsrulta ten& at l w t  to establish confidence 
in the preaent mode of opnting, although it be c o d d e a d  prcrumptaosr to u y  
that it affodn any codrmation of the more daberate deductiow of Roy, Smeaton, 
.od L.voisier. At ury rate it mmt be allowed, that in applying the correction 
for temperature to the mearunment of a bare with metallic rob, no iduential error 
a n  be introduced by making are of the expansions giren in the tables of these threa 
philmphen. The iron win of Troughton appeam to be anomalour, and Dulong'r 
method of musuring the expawion of mlid met& by immersion in mercury wemr 
liable to objection#. 

If the temperature of the memuring rodm could be ascertained within a degree of 
the truth, which d m  not strike the mind M at d l  beyond the power of a cue fd  
operator, the error of the whole comftion for best would hardly be a p p d b l e  : 
being l a s  than hlf an inch per mile on an iron rod, and about two-thirds of an 
faeh for a bran rod, which ir rnrely lear than would a r k  from other rourca of 
irregularity in any but the most refined mwurement. 

While the p m n t  apparatus remained at command, I WM anxioar to a d  m m f  
of tbe opportunity of verifying the tabular e x p m s i o ~  of other mat&; I .ecord- 
~ I Y  PW a series of wirer of gold, silver, cop- bran, steel, iron, ~inr, 
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and. tin, d l  of the length of twenty-6ve feet. Thae were e n d e d  through the laden 
pipe in A aimilar manner to that followed with the rods, excepting that they w e  
kept rtretched by weights, u npnrcntcd in 6g. 3, proportionate to the sire of 
the wired. The results, however, were far from U f a c t o r y  : in the f in t  two trialr 
when weights from 500 to 900 Sa. wt. were wed, owing to  the want of rollen for 
the w e h t a ,  I could not he certain that the force of tendon WM precisely equal a t  
both temperntuns ; for the atretching of snrh long wired by the weights ncces- 
nary to keep them wen, WIN nearly u much M their expansion : when m l l v s  were 
applied and the weights diminbhed to 300 md 200 S r  wt. the dkrepanciea were 
w e n  greater, especially with the umnnealed wins (bram and iron) whicb perhaps 
changed their form without elongating in proportion :-the metah rendered 
thoroughly m h  by annealing, Cgold, silver, copper, and steel,] dorded  rernlta 
w r l y  uxordant in every CAW, although rome of them differ a good deal from the 
u p r a s i o m  in Un ' s  table. The zinc wire became ductik a t  212O and stretched 
permlnently nearly an inch ; the tin wire alm rtretched more than five inches at  
the u m e  temperature with a very #mall weight. Nothing therefore could be ucer- 
Oined concerning them. The upansiom of the rest for 180 degrea sere an fol- 
lorn : a p n s r e d  M hefore. 

Oold 4 pure, annealed wire, ...................... 1.04146 
Silver; pnre,ditto, ............................ 1.00157 
Copper; ditto, P h o  win ,  ...................... 1.00142 
 bra^ ; thick elastic wire, ........................ 1.00159 
Steel ; annealed Piano win,. ..................... 1.00122 
Iron ; thick uaannealed wire, .................... 1.00108 

It in probable, that all of thcaeaxpamiom are too small, and in different propor- 
tiom : and I fear the whole mnrt ba pronounced unworthy of coddenax, althouqh 
-me few agree pretty well with former determinatioos : when any circumstance 
sh.U put i t  in my power to operate upon r o b  of copper, and of the more preciolu 
met&, the apparatm employed upon the p m e u t  o c c ~ i o n  crs be fitted up for the 
purpose, in a few minutes, and indeed it h the exceeding rimplicity of the whole 
operation which f o r m  its principal recommenddon to  tho^ who m y  be d a i r o w  
of d n g  similar reaearchm. 

I I A  the Copper Works at Singhina near K M  in the She)&- 
watf county. 

Lat. 28O 05' N. and Long. 75@ 53' E. 
The mines whence the copper ore is extracted are situated one Mr r o u t h - r a t  

from SinghLna, in the range of rocky hilla which run for some distance to 
the sonthward of that town, and seem to be impregnated with metallic ore 
throughout their whole extent ; mines are abo wrought at  Khetd and Bubaf, 
producing many valr~able minerals, such M copper, famba; blue vitriol o r  sn lphte  
of copper, called by the natives lib &tin, or k r b  tofo; alum, phitharf, qnd a 
mineral called rrhta, which requires a more pnrticular description. 

T h k  rrhfa looks like a fine grey sand, having the appearance of iron-filiup 
mixed with minute particles of silex and mica; its value, at  the mines, being 
from 40 to 100 rupees per maund. I t  b only produced at  Bnbd, and u 
used u m ingredient in making glass, kanch, o r  women's wriat-ornaments. 
chwa, which seem to be made of a vitrified substance, coloured with l a ,  hd, and 
other pigments, 



Vdnt.Hxuzc.  

I 

A11cient   old Coins brov@ kom h ~ s r  a by Lt Conolb. 

i J 





On th Copper Wmtt at Sin~?ufna.  

T o  retnrn however to the capper mincr a t  Singhhna. On approaching the 

rocky ridge in which thore excavations have been carried on for many p n e -  
rations, the openings of numerour shafts may be observed, giving scum to 
the gdlerisr by which the hillr are honey-combed in every direction, to the 
length of a a, if the nat ive are to he helieved. Them rhafts descend in a 
very irregular manner, but to a considerabk depth4 their sides being notched 
and cut in such a way M to allow for ingrew and egvam without the help of 
Iddem, and their section ram to be a rude oval about 5 feet by 4, o r  4 by 3 
feet. When the rhafta have d e d  a snEcient depth, galleries are driven 
out in various directions to follow the veins of ore, which u e  imbedded in a 
wry hard matrix, and the following devia  i resorted to in order to facilikmte 
the operation of a t d u g  the metal. 

A t  the hed of the mine, &dm, a qnantity of firewood is collected, and r t . ekd  
in  a compact manner to the amonnt of 150 or  200 mnunds, which being 
set on f in,  the m i n m  make their esecrpe M fist M they urn, to avoid t b  
chance of their k i n g  smothered in the gallery, for some fatal accidenb are 
Mid to have happened in this manner. On the third day, the workmen descend 
into the mine and Bnd that the interior of the rock h u  been rent and gplit 
into huge m a w  by the violence of the heat; and they then proceed, if the 
mine be sufilciently cooled, to carry on the drift in the following mmner. 

Each labonnr is prorided d t h  a lamp, dys; a hummer, Aaforl; a mining c h k l  
o r  gad, fa rH;  and a r d l  wicker basket, foM. The lamp k placed uponthe 
workman's b e d ,  and not only a5orda light for the execution of his work, but 
enables him a110 by watching the glittering particlea of metal, to detach only 
such portions of the ore M may promise to give him the beat remuneration for 
his labour. While a t  work he rub himself upon hia heelr, with the lamp upon 
his head is above-mentioned; the hammer i in his right hand, the gad in his 
left, and the little h k e t  upon hia k n a s ,  in which he receives all the fragmentr 
of o n  that are struck o r  by the chisel. 

The very confined portun in which the minera an obliged to work, and the 
exceeding heat md closenme of the galleries, together with the want of f m h  
u r ,  render their l i r a  almoot a constant round of painful toil, and they may 
be fairly said to live entirely " by the sweat of their brow ;" their almost 
naked bodies a n  constantly bathed in perspiration, and their breathing ir v u p  
hboriour ; their constitutions in short are mid to be so quickly broken up 
by t h i  pernicious employment that they commonly die at  the ages of 35 md 
40 yun. Their 6 x 4  w a p  are two annu, a day, for which however they 
rn only obliged to furnirh one bsaket.full of ore; an industrions man e m  
earn much more, M he receivsr an extra sum for any additional quantity he 
may fumLh over and above the regalar quantum ; and by this means he can 
give himself a holiday once in 8 or 9 days. 

I have been informed, that the mines are only wrought during eight months in 
each year, from abont the festival of Dadra,  a t  the beginning of October, to the 
setting in of the rains, after which time a considerable quantity of water filkm 
into them, and is again baled out at  the wmmencement of the ensuing res roa  
The l a b o u n n  are alsoobliged to work daring the nigbt, dincontinning their em- 
ployment early in the morning, o r  the u-ive heat might 0th- be fatal to 
them' : I have howerer Kcn those labouren, many of whom are M w e l d ~ ,  

1 We should have thought that the temperature would remain coortant day and 
night.-ED. 



On ths Copper W'k8 at S h g k .  

coming from ths mines in the evening, with their W e  b d e t  of ore and 
m m i  impkmentr, apparently jmt r e l i i  from their b k ;  but thi ma7 
perhap  be owing to tbe n n m d  of the muon, u the hot wimb have aot 
art in, which b an extraordinup hmwtum at  the end of April. Whcn tbe 
h y ' r  m r k  b completed, the minere return home with the proeecdr of their labour. 
which ir collected a i a  public c- neu  tba rmelting furmm, 1 1 ~ d h 4  
s f  SingbAna, and is them aold in d l ,  by anction, to the proprietors of the 
different furnaces, of r h k h  only seven or  eight are n o r  at  m r k .  

An I have w t  the m u o r  of gir inj~ an w n r r t e  m i n e d o g i d  description of the 
copper ore, w r  of the rock whence i t  is oblaincd, nnmerous specimen8 of the 
former hare ban procurd for the porpoaa of c b e m i i  analyam by wme one 
who b better acquainted with the rubject: it  will p a h a p  be b a i & i m t  in thm 
plum to u y ,  that ita m i d  chancter a p p a m  r e q  simple ; h rtrnetPn is 
b b r ,  and n u r l y  the rpecimens prermt a hard qlurUcwe nubix of a grey 
colour, thickly interspared with bright metallic puticlea of a golden mloar. 
wbmca the d v t r  d it  . o n r r - 4 ,  and they make ma of this substance 
u a collyrinm for the eyw. I t  h p r o d  in small l u m p  the rim of an almond, 
or of a rmall hazel-net, and be iq  p t e d  or  robbed into powder upom another 
rtone, it is then applied to the e yea, like the ore of antimony, -, though rather 
medicinally than n a cosmetic. 

When b r o u ~ h t  from tbe mhrsr, the copper ore, dMt, h partly in d 
rbinglea of a few onncer weight, partly in nod& fmgments of variom w, 
h m  a walnut to a pea, and partly m a atate of dent o r  powder; and the rhok 
of it m m t  be reduced to this condition befon the o p e h  of rout& b 
c o m m e n d .  A heavy atone a n d ,  dl, is bedded in the floor of the triturating 
shop, a little below the I m l  of the ground, whicb ir bollowed out and p a d  
w as to form a rmall banin, 2 or 3 feet in diuneter ; which, with a heavy iron 
hammer, gh-, weighing 8 or  10 reerr, f o r m  the whok a p m  of the 
Crushing Mill. 

The operator sits on the edge of thii hollow, with his feet redug on tbe 
anvil-head, and an both hands u e  required to m u u g e  the s l e d g t h u n m u  
his tow are employed in raking together the particlea of ore which q u i r e  
to be pounded, and in cantionsly thnnting them toward the spot on which tho 
hammer d-ds. The handle of this tool cfig.3.l projecta ru5dcntly towardm 
(he front to allow of a fair grasp for the right hand, which assists the ledt b.od in 
raising it far above the he$, and it b then brought down with g m t  f o r a  betweem 
the feet, r o  tbat t h b  m m t  be a very laboriour operation, and is only pafomed 
b.J able-bodied men who receive 4 m p e a  per menoem: wmm and even chil- 
dren are employed in other parts of the procean to be M b e d  heruf ta .  

When the ore h~ been thoroughly pounded, it is rifted, and the coarser p v t r  of 
it are again p m d  under the hammer, until rednced to a powder mfticiently tino 
to be employed in the rteond p u t  of the operation, which b this: A quantity of 
cow-dung, gobar, is kneaded up with the pounded mineral, in the proportion of  
M mannds of tbe latter to 1) of the formei, and it is then moulded by the h.ndr 
into small sausage-shaped msases, pi&, abont 5 inches long and-))  inchen 
in diameter, which are all h i d  out in regular order to be dried by the aun p m i -  
oualy to their b e i i  burned in the kiln. After they are sufsciently dry, (hey ut 
rtacked into small circular heapr, forming the negment of a sphere, abont 4 feat 
broad and 1) feet high i whicb is covered with a single layer of dried cow-dnq 
cakes, I p h  or  M a :  and being oet on 6rc during the eveniog, it ir left to 
burn dl night, 



On the Coppar Works at s;lg&na. 

in the morning, when the kiln k cool, the b u d  pl#& (which an n o r  d 
l red colour) are cuefnlly s e p ~ t e d  from the white ashes, m d  are wt  .side for 
the smelting furnace, which is now being prepared, M the forge requires to be 
rebuilt every morning. Tbe refuse of tbc kiln h alm carefully colbeted and Eormed 
into U, the b of a large orange, that nothiq may be raated. 

In preparing the blast furnace, madad,  a quantity of common mud h &at 
mpread upon the Boor of a circulu hut, in the centre of which h formed a small 
hdow,  of the slupe and size of s common b- kudiug-dish, thu* that h 
to u y  12 or 15 inchea in diameter and 2 or 3 inchea deep. In this h Bnt laid a 
rtntnm of fine yellow m d ,  and then another of  ha, dkh,  to prevent th 
melted metal from adhering to the bottom of the receiver. TWO clay nodes ,  
d, are then placed on opposite sides of thk h l l o w  pan, and a third ow 
between them, leaving the fourth side vacant to allow the melted d m  to escape. 
A quantity of moist clay h a t  hand, with which these nozzlsr are connected toge- 
ther, and a littlemnd wall h built a few inchea in height to eem M a bssemeot for 
the t h m  vesnels of fireclay (a, a, a,) which are placed upon one another to form 
the body of the furnace, M in fig. 4. pl. XXIII. 

I ~ a c h  of these annular remeh called Lthi, h about 15 i n c h  in ahrior 
dianleter, 9 or 10 inchea high, and perhaps 3 inches in thickras. They are 
used over and o v a  again, bat the loner portion of thc funuce requires to 
be mewed daily as above-mentioned. Tbna ordinary Hindustani bellom, 
p M d ,  of goat skin, cue attached to the outer end of each morale, and 
are worked by men, women, or even children. Before the furnacs is lordsd, 
a quantity of chnrcoal is burned within the chamber (1,) in ordsr to drive 
oat all moisture from the newly moulded clay receiver. The fin in poked 
at times through the openingr (e, c,) which cue then closed again with moist clay. 

The quantity of materids which a single funvree wi l l  ewrume dnriq a &y 
of 3 or 3) paRlzr, (9 or 10 hours,) h ~&d to be 3 nuandr of charcoal d 
25 maan& of the pbrdlr formerly b r i b e d ,  to which are added 2 or 3 
maundr of the scoria of iron, (brought from a distance of 4 Id. to the watL 
eastward,) which a n  thought to act as a flux, and purifier of the molted ore, 
and are used for this purpose tinder the name of Ikt. Four pa~nv ue 
employed at erch furnace, (perhaps a man, with Itin wife and two childm,) 
the party being paid a total of 10 rupees per month. The h d  man p r r m  
the furnace and fee& it, occasionally taking a hand at the bellows b reli- 
any one of the party who may require hie assistance, for the blmt b kept Q, 

without intemwion from the three bellows. 
Whm the o n  h sutsciently fused, all the metallic particles rink down into 

mxiver at  the bottom of the furnace, and the dmm, d, or vitrihed earth, 
khangar, paascs o f  in a fluid *(rte, and when ~ 8 g u l a t d ,  in thrown away. Thm 
mrim have apparently been accumulating for ages, and have at  length formd a 
]Iw of smdl hills m ~ r a l  hnudred feet in length, and from 30 to 60 feet high : 
them we four insulated stone baatiom built on one of these utificid mou& 

the m d n g  after thin fint melting, the msas of copper h removed from 
receiver, and the impurities which adhere to it cue knocked o f  M f u  M h prrrcth- 
ble, before it k mt to Lha refining furnace, guslb. It is hen  subjected to l 
+knt h a t  in a s d l  v-1 which m i m  the blast of a single pair of hello- 
worked by three men, one of whom - his hancb, and the other two mist him 
with their f a t ,  mpporting their bodies by g ~ p i n g  smdl ropa which are attached 
to the roof of the hut. Close to the furnace is a line of clay moulds, each of 
which h but little mom than r foot in length, and very narrow and dullow ; into 



these the melted metal L a n t ,  and forms small bars o r  i n p b ,  m u ,  wei&hing 
3 o r 3  m m  each, and which llre now s u p p o d  to be fit for the putpore of 1 
roinnge. 

T h a e  ingots are removed to the mint, t d ,  and are there divided 
with hammers and cutting puncka, C A M ,  into small pkoer, of the weight of  
a p i a ,  puke, or  about 5 drachma, and are then fanhiowd into the nand 
circular shape iu the following manner : A small charcoal 6m b Uadlad in an 

arthen pot, and round the burning fuel is m g e d  a number of the M f - w d t  
pi- of copper, each of which is taken up with a pair of small rhup-pointd 
rpring-tongs, in the left band of the workman, who b neatsd oppodte a smooth 
mne, having in i t s  #mall cavity whicb would hold about one third of the p i a  when 
.et upon its edge. By condnually turning the metal blank romd in this carity. 
.nd a t  the name time striking it with the hammer in h i  right hand, the coin is I 

completed, and is ready for any farther finishing operation that may be deemed 
4 

neeemmry, such an comparing it with a ntandard weight, o r  striking it with a die. 
I have not yet succeeded in obtaining an accl~rnte account of the quantity of 

copper produced annually from the Singhbna mines, nor the expense of working 
them. The muter  smeltan are of course inclined to reduce the apparent profits of 
the concern to the l o w a t  ponible quantity, M the Khetrf Raja is Mid to n a i v e  
one-sixth of their amount, in addition to the 14,000 rupees for which the 
cawern ia fanned. They stated the r e t u r n  of p u n  metal to vary from one to 
three teen from a mamd of ore, (i. e. from 25 to f f  per cent.) but I r h o d d  think 
this to be far Wow the trne average. 

I t  may be remarked in conclusion, that t h b  method of extracting the m e a  
appears to be far more tediom, m o n  expensive, and mom laboriooll than the pro- 
cecu adopted s t  the copper works of B d w u  in the Rhar tph  district. At 
6ingMna the om u not merely broken up intolump, but b pounded into pow&; 
then worked up with cow-dung ; formed into l u m p  ; dried in the sun ; burned in 
a clamp ; and fitully,mixed with the m r i a  of iron before i t  maker itu way through 
the blut-furnace, u detailedabove: inatead of which the B d w u  ore ir o d y  
broken with a hamma into fragments the size of a nutmeg, and in then thrown 
into the furnace with a due admixture of charcoal. The copper produced by thii 
simple p r o m s  is, I think, of a very superior quality M compand with the Singhlna 
metal, which is lilac-coloured and brittle ; yet tile B d w u  o n  ia of so poor a 
quality that it d m  not now pay its own e x p e w ,  and the smelting works have in 
mnoequence been abandoned. 

Camp Singhdna, April 30, 1831. A. E 

111.-Alum Worka in Kdch. 
The Alum Pits at Mehr have been work& for the last century. They ue 8.Id 

to have been firat opened by a M u s e l d n  in the reign of Rao Ooharjll, who .c- 
cidentally huting the earth became convinced that some profit mi@ be derived in 
extracting the saline particles from it. He dimlored his aecret to a relative at 
Nalia, a merchant who had carried on an extennive trade with Bombay and other 
porn ; and being directed by draf ia  in a dream, they succeeded in their 6 M  
experiment of fabricating alum. The manufacture of thb article w u  carried o n  
seeretly for a few y a m ,  until stopped by Rao Goharji, on hearing of the advan- 
tyla which government might aecure to ibelf by taking the mmqement  of the 
a n c a m  into its o m  hands. He w u  however induced toleave it to the M l w l m b ,  

1 Roo Ooharjl mounted the throne in 1716, A. D. 



Alum Works in Kutch 

receiving from them a certain portion of the profits, pkeing a r m r n t  t h e n  to w- 
perintend the d e  of the alum, and w r t  on the progred8 made in manufacturing 
it. This plan h u  continned with a few intamptiom up to the prenent day. The 
system is simple, and ~ b j e c t  to excessive ablw. I t  b not little extraordinary, 
that  as the Alum pits in I t J y  r e r e  for many y u r s  nuder the peculiu control 
of the Pope, every Chrirtian r o d  k i n g  excommunicated and given over to the 
commilutiool of the Church who rhould buy alum eberhere, o r  attempt to fa- 
bricate it in 0th- lado ; so hem the pits are under the apecia1 protection of 
h a p h a  or Parbatl, who har forbidden the produce to he made in any other r a y  
than that now adopted, and h~ w u n d  the inhabitants of Mehr that no alum mrth 
i r  to he found in any other part of Kutch ; cormequently she, o r  her minbter in her 
-me (the Rajah of Mehr), t&e no small share, M her right, for having beatowed 
such a bleuing on the town. The peculiar form of crynhlliration which the ~ l t  
takes, is &d to have been the work of the godd-, nsembling one of the mimreu  
of her old temple. 

About fifteen or  twenty of these pita are now open. The Kntchlr, heing afraid 
to penetrate. far under ground, have made no very extensive galleria, tbey work a 
small narrow pusage for a few yardq and then diverge to the right o r  left, as it 
'nib their fancy. The allun earth u found a t  the depth of twelve in some, and 
twenty feet in other parts. In  the older pita it occura cryrhllized in mwt  deli- 
cate capillary fibrea, and in very largu quantities. In others, the o m  are rich, con- 
taining much sulpiur, of mottled coloar, heavy, clayey, and brittle. 

The finer native alum ia called by the workmen T+ M r ,  from the ad- 
& cryrtrlr. The coarrer kind M e l k  Tbe fint undergoes a p r o c e ~  differ- 
e n t  from the latter, though this may be, and b 8180 manufactnred in the same 
way. I t  is taken to  rome square heC, and by the .id of a small running s t m m  of 
water, srroogly impregnated with alumina .nd iron, and thinly laid down ; over it 
some red buint e u t h  of the wont  kind of volcanic aluminour ore h thrown; thi, 
.k d l e d  B-, and the scmpiqa of them beds, after the contents have been re- 
moved, o r  B1hH, mixed a p  with it. , The water drilb through the I J M ~  and 
moistem the earth, o r  is sprinkled over in small quantities. I t  remdna in thi, 
state for 16 days, when it exhibii an el l lore~xnce of sulphate of alumina, and i, 
did &jd fid. This is carried to some distance, where the oheb and boikrr. 

other inshnments for manufacturing the article are, and u t h e n  c-t 
isto trge b o i k n  with the mother water, well stirred up, till i t  u liqui6cd ; and 
then a &a proportion of S h a - h h d r  o r  n i h t  thrown into it ; d u r i n ~  this s t q e  of 
the procar, the sulphur reems to evaporate and the sediment or  eartl~y particle 
being taken out, the whole b drawn off into small open-mouthed c a r t h a  
jam, where it nettlea for three d a p  and becomes Kund, apparently the pure rnlt 
of alum mixed up with earth : when dry, it is again thrown into a boiler and 
boiled for six h m m  with little o r  no water d d e d  to it ; in i b  liquified shte, it i, 
d l e d  Ru, and k i g  poured into earthen jam, go- into its laat stage of cry#- 
tallimtion, called by the nativea P W a h d  

The difference in tbe way of bringing the coarser alum to this nhtc, b in the 
fimt stage of the prcmss ; when extracted from the pits, it is a h  spread on the 
ground in small quarea ; but none of the burnt earth, B a r m ,  is tbruwn over 
it. The B1U,  o r  the eedimenb mped from these M s ,  is mixed up with it, 
and water thrown in Iargu quantitia over the whole. Afrer four drys. it becomes 
PAU# Md, yielding a much smaller quantity of the sulpLirte of alumiua, though 
not ditfering in qudity. 

When taken to the Kukhaneh, o r  manufactory, it there undegosr the urn 
prWeaa u the R& TGA and b mixed with i t  



Case pf Hydrophobia. 

I..-Case of Hydrophobia 

To the Editor of the Gleaning in Sciancs. 
SIR, 
I beg to be allowed a little space in your columns to give a short amount ofam 

accident from Hydrophobia, which lately befel my dop,  and which may be of 
some use in shewing that we cannot be too careful rben a mad dog mdc 
m attack on a dog kennel, although not the smalleat mark of a bite may be fad 
mt the time. 

On the 7th of March laat, about day-bnak, a mad dog ran throngh my amp,  and 
mzing a tame antelope, which was lying near my tent, unaware of any danger, tore 
l piea of &in about the size of a balf-crown piece from b e e n  the ear and tb 
eyer ; the cries of the deer brought to her a~~istance. two aetter doe ,  r h o  drove 
the off and gave him a sound drubbing ; he at  the name time did mot up- 
to be idle, and by his exertions speedily got off, and was seen making hb  way & 

full speed across the plain. All this happened within the s p a a  of half a d n u k  ; 
the dam were very carefully examined, and I thought myself exceedingly fo- 
nab, ;hat not a eingk mark of a bite or WIU found ; the poor deer h o r m r  
was much hurt, but the wound was d r e a d  bp the natives in their usual way by 
applying ponnded turmeric, and it s w y  got well. 

On the 19th of March, I waa informed by my senantr, that the deer was ailing, 
and on examining it, I found that the wound hsd slightly opened, and &e anid 
at the same time had dl the appearance of being * by H7drophobia it 
rndeavoured to eat, but codd neither S W ~ ~ O W  meat, or drink, .nd - mu& 
inclined to veoery, a symptom common to 811 the dog8 which were a f k r s P h  
i n f d ,  and always at the commencement of the dinease: on the morning of the 
21st, it fell into fits, and had them 0 ~ C h o n d l y  throughout tbe day, and 

much dintreas, died on the morning of the 22nd. 
The dogs continued perfectly well till the begioniq of April, when one of them 

. began to get r e s t l a ,  running to and fro, and C I W ~ ~  about his spom, which I 
to the heat of the westhu. On the 15th howem, his p t ~ d i . ~  btrk md 

the manner he lapped water, rn if e p h g  or devoured it, shewed too plainly art 
the d- had taken effect ; his b u k  became a disgreeable howl, and k ~ ~ ~ l ~  he 
was unable either to masticate or swallow food. however often he attempted it ; and 
&r mock sderiog, he died on the 23113. Tbe circumstance of b i ~ ~  living ro 

the dineare WM, I ~onceiv6 owing tg the great care d e n  of him, .nd b, 
forcibly pasring w i ~ p  and little bib of meat dqwn his gallet ; t h i  harew - 
latmly jmpmcticable, from the swelled state of the throat and tongue % 
18th of M ~ Y ,  a poodle dog was infected, and died on the 20th. On the 28th l 

setter d q  died of the dm* ; the other Wttu dog, which bad a- 
dog, died on the 15th of June, and On the 20th of the same month, wb.r 

young setter also died. None of animds had ever the smallest a p n  
of being bit at any time, and all died in a Similar manner, under the 
which made their appearance iu the foll~wing order : 

lst.-Extrrordinary inclination to venery, and mtleranesa. 
2nd."-t thirst, lapping aa if devouring the water, and yet no d i m i n a h  of 

tbe qnantity. 
3d.-A howling bark ; the animal endeavours to eat, but the power of d c g l n t i h  

completely stopped. The pupil of the eye scarcely appearing fnnn under. 
upper eyelid. 

4th.-Great prostration of strength jrprnm8,-in o w  of which the animal cndr i b  
mkmble  existence.. 



Note on the Chid.  

The follo& mnrl p p t o m r  of Hydrophobia wen? not o h w e d  : 
I*-Neither the deer or dogs had a t  any atage of the d k u e  a dread or  intipa- 

thy to water. 
2nd.-Tbm r rs  w t b m g  like femcionr ~ l l g e o e s a  ; on the contrary, the animalr 

retained to the last t h a r  usual good temper and were sensible of kind treatment. 
Baring s a n  many animals, ar well as men, attacked by this d W ,  I beg to ba 

allowed to add the following remarks. In no instance have I known infection to 
take piace when the parts war immediately eauterilwd by the action of fire ; among 
many caem oecorrin(l within my own knowledge, I beg to cite the following : A 
repoy and two ball dog6 were bit at  the m e  time by t h e m e  dog, the dogr 
immediately had their wounds buret with red hot charcoal. I raw them alive and 
well fire yesm after the occurrence. The repop wrs torn in the brerst, and merely 
had a common p la te r  put over the wonnd, which 8000 healed ; he dm ate a pieA 
of scarlet cloth, which at  his reqnemt, 1 pmided  him with ; the natives think this 
a certain cum, l a d  why rhould we laugh at  them for such an idea ; its efRcacy is  
probabl y M good ar the far famed Arm's Kirk nmtrum, which to this day is much 
sought after by civilized Englishmen : in dl .gee and coantr ic~~ we may find much 
to ridicule, even the sage Pliny ncommendr for a horse that har the gripes, to 
rhea him a duck swimming in a pond, and when at  this dry we see t L  gentry of 
Englmd ronning after Mr. Long, who r e a p  the benefit of their credulity at  the 
rate of A' 10,000 per year, we may hare charity to end an a c m  for aome similar 
credulity on the part of an umophistieatud Hindoo. The dmt rymptoms of the 
di- a p e  in the sepoy in about 30 days after he war bit, he complained of 
a pain in his shoulder and want of appetite, for which he WM bled and got well 
immediately ; the Surgeou who then sttended him, not being aware he had lately 
been bit by a dog, discharged him from the hwpitd, he moon m e  back under 
decided symptom of Hydrophobia, .pd died in a few &ye. 

Where the woundr are deep, (M in almost always the c u e  from the bite of 
Jackal,) I have known tkm to be hllad with poporder ,  after being dried sr 
much M pomibb, and the powder find off, this w u  repeatad twica, m d  no bd 

were experienced either from the wonnd o r  pohon : of c ~ u m  I n m  a o r t i c  
-y be bsttsr, bnt it is wt d w a p  to ba had on the rpots a t  a dintame from m e d i d  
&ice and sttaminnee. 

AWardrArAr, Sept. 1831. 

To the Editor of tbe Oluning8 in &ienao. 
SIB, 

I am indebted to your 25th No. far a knowledge of Major H. Smith'r re- 
m a r h  upon fLe Chi& Thm m m u b  have a m  to me ths following o h  
r r t iow : 

If Elian'r Kernas had a wbite tail, raided in woods, and war addicted te 
rdmming,  it cannot be the Chirfi of Tibet; rince that animal hrs the tail wlour- 
ad (like the proximate puts)  upon the n p p r  mrfm ; n e v e m  far M my infor- 
mation g a r ,  l i m  ia woo&, and is not prom to swimming. Its pecnlhr habit& 
is the Emtern portion of the tnacHimtUay.n pl.ins of Bhote or  Tibet, one of thr 
b a m t  and driest reaiom on the face of the earth. I t  is never fonnd in pay of the 
cis-Hidlayan mount.iuetm tract., inclding the snowy ones, up to the ridge of 
&Irodm; nor, to the b a t  d my present knowledge, amidst the m o u n t a h  ds- 
rorPdLg from tbe a r t  of tke t h m i c h  J into tbe T i h  pLiu.  
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There L cer&id~ wma rukty of ~ e p o r t  upon the subject of ita habit& : but 
the above ia the saktance of my la!d and bat information. By BGtla, Major 
Smith probably meana Bhote; though the Deva Dharma Raja's cis-Himilayan 
dominions alone coartihte B6th. Major Smith's " Chandrang, North-roat of 
DdgurcM, in the  H i d l a p  mobL.inr," is scarcely so pardonable an error. 

I do not remember ever haring contributed a paper to the " Oriental M k l -  
lany." The dimensiom of the Chir6, taken from thnt work, by Major Smith, are 
very inaccurate, erring chiefly by being too large. The neck, in particular, is 
extremely faulty. Major Smith is, no doubt, correct in conjecturing that the 
C h i d  is devoid of suborbital sinuser and mout muzzle. In the account furnished 
to you I gave its sinnree--ln error which I ought, ere thip, to have c o m a e d  ; 
having done m in the copy I sent home. I t  is not worth while to mention here 
the gronnb of this error, having given them publicity elsewhere. 

Mdor  Smith alluder to, and draws his information from a variety of odd soar- 
eer. How comes it that he serer  kvned to tbe brief but authentic notias by 
Dr. C. Ahel, in the Government Gazette of the day, reporting the Asiatic Society's 
Proceedings ?-sob 1 am mra, to deprive me of the honour therein done me ; 
though, by the way, Major S. s a m r  to disallow my pretensions ! That is a matter 
of little moment ; but, query, who was likely to be beat informed upon it ? the 
Nomenclator, a d o u  Natumlbt, on rpot-or, Major A. Smith, an able 
Zoologist indeed, but, a: fb d u f m  of 12000 rrik~fiom w ? 

Nip&, July, 1831. I am, Sir, kc. Bc. H. 

TO the Editor of the Gleanings in Science. 
SIR, 

I beg leave to aend yon a short account of a smart shock of an earthqnake 
which occurred in my neighbourbood on the N t h  October, a t  half prst woa I 
am encamped in north latitude 2E0 34' 00", and longitude 78. 04' 26" eaat from 
Qmnwich. The wind was west, from which quarter i t  hae been blowing a t u -  
dily for some days, but juat previous to the earthquake was in strong gusts; ttn 
horizon WM hazy, but there were no clouds, and no noise was heard ; tbe motion 
w u  apparently perpcndicolar, if any thing from the north to the south ; i t  eonti- 
nued for a full minute, and wan the most eevere, many persons in mycampany, tbey 
ever fel t  ~ o o h  moved from their placea on the table, and the tent WM literall J 

shaken, and the m u y o  trea appeucd u violently shaken, M if a branch waa &a- 
ed and shaken, for the purpose of throwing off the frnit ; a palanqueen near the tent 
moved, ae if shaken ; and it was with difficulty we could stand on the ground. 
My bearer achnlly Idd  hold of the k a d u  of the tent, and every one got sick, aa 
if we had been at  su ; but the most extrwrdinary circamatance is, that though the 
cuthquake was equally strong, and pemptibly felt to the southward, none of 
my parties who were detnched to the northward three or  four miles, felt it. The 
rhock was so strong and continued, that I sent to  the village diitrnt about a quar ta  
ot a mile to know if any accident had occurred, and wan informed, that although the 
people w e n  much alarmed, no damage W M  sustained. 

From 111 the information I can hear, I am inclined to believe, that though 
awfully slarming at  this spot, it  was very partid nnd confined, tending to proor 
the t b e o v  of some French philosophers, thnt partial tremblings of the earth of 
thin nature. are c a d  by the subsiding of the matter of the earth into a mom 
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d i d  man,  .Id are not to be attributed to the marJ c a m  of comblution and 
uplorionr. 

Camp, 26th Ocfokr, 1831. B. 
Sina writing the above, I have heard that at  a l u g e  oill.ge c d e d  K h m p h ,  

two m i l a  aouth-wat of this, the people r~ out of their homm for fear of their 
tumbling d o m  ; many people w e n  thrown d o m ,  and some rtoner fell from the 
northern gate. 

VI1.-Notice of the Fall of an Aerolite. By J. Malcolmson, Madrar 
M e d i c a l  Establishmcnf.  

On the 2d of Lat January, at  3 A. r. the inhabitants of the village of M a n e -  
patnun, in rbe T d 6 k  of Jamalmad6@, in the Cdapah dirtrict, Lat. 149 43' 
north, Long. 78' 19 erst, were alarmed by four suceesaive loud reports as of a 
gun, pansingfrom north to south, and by the appearance of a bright light, as if rob- 
bers bad lighted torched previous to an attack on the village, and compared by the 
inhabitants to " day," or  the " fall of a g m t  #tar." Tbe vilkgeir immediately 
ran out and saw a large ball fall on the bank of a nullah, wuth of the T* 

It had sunk in the ground and war broken to pieces, some of which were rent to 
the collector. I t  appeam to have been more than half a foot in diameter ; the u- 
t e rnd  rurface ~II black, round and polirhed, bat this coating is very thin : within, 
i t  b of a light grey wlor, granulated and glistering with mehllic particles. A 
rpecimen war examined by M able chemist, Mr. Bannister, of the Mint at Madran, 
mnd found tocontain nickel and the other usual ingredients. I t  deaewea to be men- 
tioned, that when f int  examined, thestone easily crumbled down in the tingem, 
but  became bard on expure. TbL and the phenomena attending the fall, seem 
to w n h  the theory of the formation of these s t o n a  in the atmosphere. 

A rmdl  specimen will be forwarded to you by H. h a ,  %q. the Collector, to 
presented to the Ariatic Sociiety. 

Note.-We trmt that onr correspondent will favor w with the promised mpeci-, 
that it IMJ k OOrnpred with four other Indian aerditea now in our p a r w i o n . - E ~ .  

MI.-Ouerland Jou rny  to India. 

[Continued from page 357.1 

It waa stated a t  the conclusion of the preceding paper, that r e  had made ar-  
nngemeatr for travelling to H e d t ,  under esrort of Shah Kamdn's  army. The 
better to describe the oeusion of its coming to Mahid, it may be well to refer to 
the hhtory of the AfgLhnr. 

The great empire which f i m e d  Shah DGranI founded A. D. 1747, fell to h u  
son Timtir, in 1773. Shah Zembn, tbe eldest of TimGr'r many sons, came to the 
throne upon the d u t h  of his father, A. D. 1793, hut he wan deposed and blinded 
in the year 1801, by h b  half-brother Mahmdd, who owed his rise l e g  to any merit 
of his own, than to the bold enterprize of Futteh K h b ,  chief of the powerful tribe 
of BHrikgye, whose father had been executed for treason by Zemdn Shah, and 
who at  o m  ~ t i a f i e d  h u  revenge and ambition, by dethroning that monarch, and 

himwlf Mahmdd's vuir .  The osurper's reign wrs rbort and o n ~ t t l d  
Military force done upheld him till Qe rammer of 1803, when he w u  & p o d  
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r ra l ig io~  trmmlt at  Clbnl, and p r i m  Sh@ah-bl-mGk, full brother to Zenb,  ru 
nwd to the throne by the people. 

Shtijah kept the throne till 1809. Mahmbd, r h o  by hb brother's e leme~cy Lad 
0111 y been confined et Clbul, ullrertnmtely WM d b w e d  to m.lra his emape theace. 
He fled to Patteh K b h ,  ( d o  had retired to h u  d e  at Oirishk on the Helmad,) 
and that e r a  amhitiow and Qriog cbiaf did not reat until he hnd again made him 
king. Shbjah, r h o  dererved a better fate, was fain to By from his connby mto & 
PunjAh, and finally to scek an uylum in British territory, within which he h- 
o i n a  lived with h n  family. 

Mahmbd wan .gain nominally king a t  Ckbul, hut Fueteh Khbn iu grand d r  
 led the kingdom M though it wiu his own, and took the surest meam of strength- 
ening his authority, by placing mnoy prosiaesa in 'the hands of his near kinsmen'. 1 

The growth of tbis man's power w u  no rnpid, that the fears of Mahm6d and of 
heir apparent, prince Kamrbn, wen  excited. They conceived that he aimed at 

supreme power, and consulting only their jealousy, they first seiwd and blinded, 
.nd next mcnt cruelly masainsted, the man who had done m much for them. 

The immediate consequence of this iucnmiderate act, wiu, that all the kinsmen 
of F a a h  K b b  rebelled and made head wainat Mahmhd. This weak king, self- 
deprived of the support which hadthroughout upheld him, rsr sensible of his o m  ~ 
i n ~ p s e i t y  when it war too b t e  : he wss long in marching his tmopa to quell t h  
mbels, and when at  1 ~ t  he neared them with a f o m  four times erceediq 
h i " ,  he still hesitated to engage them : naturally of a timid and vacillatial 
character, he Iwt  h a r t ,  and hecame suspicious of those around him, and fid- 
ly  put the wal upon a series of unsecounbbly weak &b, by deserting his army 
suddenly by night, and flying with hi8 son b d n  by the directly west road to He- I 
& Withtbe exceptioo of this province, the whole of AfghAnistbn fell into the hands 
of Putt& Kbin'm brothera. who portioned it into petty governments, and ruled, 2 or 
3 in concert, at  the different seats. 

m e  relative situations of the Royal and the BIrikeye families have emlined 
the mme up to the present time, but the Afghfns have lost to the Sikhs, Cashmen 

their country u s t  of the Indus ; the Sindees have become independent ; the 
&16ch,3 w r l y  M ; and on the west, the domeetic trouble# of Persia L v e  
pm-ted that country from encroaching upon its fallen neighbour. 

Mahmbd died at  HerAt in the winter of 1829, and K a m h  succeeding to 
name of king, bethought him of attempting to recover h b  country. The misrule 1 
of the rebel brothers at  Kandahar e v e  him h o p  of sueeess t h e n  ; but he f a r e d  
l a t  while he should be abseat @t the capital, his only place of retreat, He&, 
should fall into the ban& of the Persian KhorasPn chieftains. He therefore made 
friendly overtures to the mwt powerful man among them, Reza Kouli K h h  Kb,-,j, 
and through him sent amicableprofessions to the Shah of Persia. RCza Kouli K h h  
WM at  i ~ u e  with the Tdrkmbns, and he being a snhject of Pntteh Atf Shah's, 
gam& fleeted to testify his m g ~ d  for the Persian monarch, when he sent 5 000 

horn co-operate with the Kbrds. In return for t h b  act of friendnhip, R&a Kouli 
Rhhn, it wm understood, WILY to be acheck upon any one who might (breaten Herit 
daring Knmrh'r absence. 

The allies marched into the d w r t ,  but made no impnslion upon the T~trkdm, 
and after narrowly =aping starvation, they returned to Meshid, and determined to 
repair to their r v e d  homen. 
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martry betwm M- id m d  lm *+& of 
W d ,  t h  h a break in tbn P a r 0 p ~ L . a  mun&ina, which nor bend dorm 
to the erot of Herb,  and t h m  turn up ~IJ meet tbs Hind(r K h h .  
A small branch mno doam fnm tbc main mag+ to the muth of Her& which L 

m f u l  in describing the political div'iiom of the country.-To the wmt of the cen- 
& of thiebrnnch is T6rbut-e-Hyded,  a t o m  which, once much lager,  now nnm- 
krs about 1000 bo-. I t  is the meat of Mahomed K l h ,  of the Kub-I, or black 
tribe, a name well suited to them. Mohuned KbLn a h d d  be aubject to the Shab 
of Pemia, but thh  bu s o t  k n  a point much attended to by tb chicti of K h o d a ,  
and Mahomad Kb& bu crerbeao not only reg.rdlar of the Shah's authority, 
but at war with d l  h u  neighboun. His ex tonuton  my, ttmt he war promptad 
b thim lawless mode of life w k n  hu father krU Khan w u  murdered by Prim% 
Wali Mahomed Mfnaa t  Mahid, but ar he hu turned him apite upon umUenPiry per- 
low to h b  own F a t  profit, thin may k doubted : the Penknr r y  that be h u  sold 
W 000 pemm to t b  TT(lrkmlna daring hio rule, d trnvellen, u may be imqiDed, 
now pma r l d o m  through hi8 country. Tbore w h m  ncaersity t.La thiu rod, p 
*' Tewakul be Khoda," (tnuting in Providence.) As M r h o w d  K b h u  d r a y r a t  v d .  
mce with rowbody, h u  country b often innded, m d  his peopk therefore  mi^ only 
grain sadBeknt for their o m  eouumption, tho* their country ir a fine o m .  

88 milea 8. E. d 'Nuhut u K h d ,  where u seated the chief of the T e W  trib, 
and weat between thest two places b the province of Tfurhioh, which h a pertcot 
garden. 

To  tb. e u t  of tbe s d l  branch k r i b e d ,  between it and the auin ~ g e ,  ur 
found the 66ni HazLmhsi u turbulent trihe, who lire in tents, and who h a m  
rendered rllegianca to the Pemiana m d  Afghku, u thw p o r n  were aew.rally 
abk to enforce it. 

There am crllad S4mi Harkeha in cmtrndiatinction to the S h d  Hadrcha, rho 
bold the mountrinona eoaotry betwmn He& and Cabhl. They am violant 
profasron of the S h i  religion, and h a i r  ftatwa tell thrt they are derasndmta of 
the Tbrton : h, or tbei th i i i ah  sympathies, have connected them closely w i a  
tbr Tlrrkmhns, to whom they e l l  thcwe whom they have the fortune to lay h.n& 
upon. In order to have such conwnient friend. at hand, thqy allow them the rang0 
of their country, and conaequentl y it u depopnhkl  to the very nei(lhbourhood 
of He&. 

On the 13th September, we took glad leave of Mahid, and rode with the rsu 
f n d  out  20 m i l a  to " Tun@ Bbor," a brackish spring of water, neu  tb 
which Kamrhn'a army w u  -bled. 
Thm were 4000 Afghkn cavalry, and 1000 Shni H a z h h  home; and rlso 

500 KLrds under a m n  of the chiefs, rent to give countenance to KamrAn'r pro- 
jected attempt upon h d a h u .  The pmpect  of travelling ao rind a road in w- 
curity, had eauaed a large KMIa to uwmble : t h e n  were 120 cuuelr beuing 44- 
ma, many othem laden with food for man and kut, mules and y i b b  (ponies) 
similarly laden, and a crowd of home, donkey, and footmen. Every member d 
the Khfila war called upon to pay a heavy tax to the generllissimo for hi protec- 
tion, m d  those who demurred, were appealed to with heavy whip. On the m u c h  
the U 6 I a  kept one line, (about 12 camels a b n u t  where the c o w t r y  wrs pldn,) the 
Mghbn troops marched in dastehr (regiments) on one a i l ,  and far oU in all direeti, 
OM parties of Hazhnh horse kept a look out. We travelled for the fimt p u t  of the 
way by an unfrequented road, p r o f a d l y  out of KamrSn'a regard for the Shah of 
Persia's province of Khorubn ; but aa in muching up to Merhid, the A f g k  hrl 
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taken the liberty of ruppaing part of i t  b belong b Mahorned-KMagui-s  of 
lYubat-e-Hyderah, and had w ~ t e d  hia hub -rdingly for an old grudge. the U~ i 
got kss credit for his delicacy than for h b  prudence, for it WM rumoured that Mdo- 
med K h h  had lugued with the Serrux TGrkminr to fall upon Lhe *b on 
their return. 

We made 10 marcha from Meshid b H e d t  (a d b h a  of a b u t  225 milea) 
through a naturally fertile,but dcaerted country. Our haladepended upon water m d  
forage, an we ur r ied  with a s  a11 neeeaury provisions ; and after the day'r rmreb 
d l  thought it a luxury to r p n d  their carpets on the groand. and sleep seeprely 
through the elu cold nights. On the rceond day, after marching 30 m i l a  over 
plain k u a t r y ,  we entered the l i b  of the m u n  range running d o n  to Herkt  We 
quitted theaeon the 5th day's march, and passed iu ~&ht  of Thrhat-e-ShCkh J m  

s m d  town of 200 homes, which is in the course of the m u l  M a  road. The 6th 
b y  u w  a s  at  the HCrirud or H e d t  river, the pebbly bed of which WM dry, except 
where water had k n  kept in pooh. On the morrow, we purcd through Konun,  
a fine town which had only bcwl the y u r  before entirely deserted. on account of 
the i n r o d  of the Thrkmins. To Roebnak, the countw WM uninhabited from the 
n m e  ca~lse, but from that place we journeyed 40 m i l a  to Herit, by many little 
fortified villagcd,and well watered lrn& of cuitiration : M we a d r r a a d  thew 
crowded on ucb other till they filled the valley, and our rod lay through them to 
d r  the very walls of the city. 

H e d t  is a well fortified town, ) of a mile q n u e .  I t  wntainr a b u t  45000 inhahi- 
mta, the mqjority of whom ue S h e d s ;  and tbere may be 1000 Hindhe settled 
there, and 40 f a m i l k  of Jews. The outside wall in thickly built upon a solid m o d  
b e d  by the evth of a wet ditch, which filled by spr inp  within itself, goa m- 
tirely ronnd the city. There are five gates, defended each by a small out-work, .nd 
on the north side b a strong citadel ( a h  surrounded by a wet ditch) which over- 
looks the tom. The interior of Heri t  u divided into quarten, by four long &, 
corned  with arched brick, which meet in a small domed quadrangle in the antre of 
the city. I t  wnt.ins 4000 dwelling houaea, 1200 slops, 17 curvanmeri~, and 20 baths, 
w d a  m y  mooqua, and public nrervoirr of water. The city itaclf, b i nhonld 
imagine, one of the dirtiest in the world, but without the walls d l  is beauty. 

Henit is sihiated at four miles' distance from hilln on the north, and 12 from thome 
which rnn south of it. The space between the hilb is one beautiful extent of little 
fortified villages, gardem, vineyuds, and w m  fielda1; and thiu rich Mxne t 
lightened by many small s t n u o s  of shining water, which cut the plun in d I 
dimtiom. A b 6 ~ d  is thrown across the H M h d ,  and its waten ue thus conducted 
over the vale of Herit, M, that every part of it b watered. 

The most delicious fruits, of every kind, are grown in the valley ; the ntcesea- 1 
ries of life are plentiful and cheap; and the bread and water of Herit are 

I 

I 
proverbial for their excellence. The climate of thir country is said to be ulubriom; 

1 

the heat L excessive for two months in summer, and in winter much snow falh. 1 
On the 24th of September, the thermometer stood a t  85. (in the nhade, st the 

h o t m t  time of the day) : between that date and the 8th of October, it fell g d u -  
ally to 65'; and on the four laat daya of our nby  at Herit, it  stood at  70". The 
nights w e n  very cold, and winter waa evidently faat approaching. 

A b b  Khh,  a Persian nobleman, in Shah Kamrdn's service, with whom re 
h.d made acquaintance on the road, gave ur a small house to live in during o n r  I 
rhy .  The G o o d  night, after our arrival, we were subjected to an inqni8ibri.l 1 

Them am 460 villapa of S6ni population immediately round HerLit. Their l u d .  
am wntered by 8 large canals, and 1% kahrCzes, end tbe yoarly prodace of w b a t  and I 

borloj b avolrg.od at  22000 kbur-wan, or ma' I d  of about 7% l b .  English ach .  
I 
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visit from the kotwhl of Herbt, who, with 20 armed attendanto got into our 
m i d m a  a t  midnight, from the roof of an adjoining house, and took us d e e p .  I 
believe itwm thought that I was a wealthy Russian merchant, travelling to spy the 
land, and M an excuac for their outrage, they brought a r a n d  who deposed that we 
had robbed him of 800 tomans at  Damghbn, in Penia, a place which we had not 
meen. Our eEects were most rigorously rearched, hut had we been thieves, we 
could hardly have been proved such by our property 5 for except (in his estima- 
tion) a rather snperiluoun quantity of c d a ,  the k o h i l  found nothing to call 
forth an exclamation, and r e  had an opportunity of shewing our civility by letting 
him out at  the door. 

AI the outrage ras committed in the h o w  of a nobleman, high in favor with 
K a m r b ,  we guessed who had ordered it, and sat down under the affront: indeed, 
re were congratulated upon it the next day by some friends, who nonured uq that 
we might now travel where we would, since no one would 8UppOEt ua poaaeamd of 
any  t h i w  valuable, if the kotwil did not find it. I forwarded a letter, which Sir 
J.  Macdinald had given me to Shah Kamrbn, and was told that I should hare an 
andknce, and be presented with a dresa of honor ; but as thtsc distinctions were 
Wig bestowed opon those whom the Shah had engaged h h b  projected attempt . 
mpon Kandahu, I feared lest he should represent me as an ambmsador extraor- 
dinary from the British Court, and M, civilly declined the bouor. 

Our  renidence at  t h b  beautiful place would have been delightful, had we not 
been exposed to the many evils attendant upon poverty. The money which we 
had obtained at  Meshid, only paid oar  debts there, and a "commander of ten," of 
Kamrhn's b o w ,  who with great rhew of good nature, had forced a loan of 15 
docats upon the Syed, during the march, havingscquired wasiderable donbb of our 
mlvency in consequence of the kohril's unprofitable visit, wed to walk upstain 
daily, to know if we meant to pay him when h u  cash became doe. The Yeed 
merchant too pressed M unfairly for his money, and set a host of relations upon 
us, who scrupled not to hint that they considered ua little short of swindlers. We 
paancd every thing thatwould be taken in pledge ; no uem of our messenger came, 

o u r  prospcts were M, gloomy that we did not like to think upon them. We 
relieved however from our didiculties, in a manner which I have pride in 

relating, M i t  ahem how fair a chvaeter my conntrymeu have acquired abroad ; 
and I a m  11appy to  hare an opportunity of making known the mu, to whom I am 
MI especially indebted. 

syed MnMu Shah is the pfr-khhnd, or  elder of a family of Syeds, who live iu 
the valley of Pirhln, three marches south of Kandahar, and who are ruppased by 
the superstitiom Afghins to inherit the power of healinpdiseaser, charming the ele- 
ments, LC. and of blessing or  cursing their neighbonn with r u n  effect. 

Sped Mnhln had come to Her6t to recover a debt, and hearing that a foreigner 
was tbere in dirtrew, he called upon me. He had been in India, and by using the 
names OF Mr. Elphiustone, Sir John Malcolm, and other gentlemen high in office 
t h e n ,  I mtisfied him that I was an Englishman. - On learning our difficultits, he a t  
once engaged tn assist us : he had often, he said, been brought in w u b t  with my 
tribe when tndiog in India, and had a ~ ~ u t n l  himself that tiley never gave their 
words falrely ; and though he had expended all his money in purchasing horses for 
the Indian market, "Inshallah" ' his word was good for any sum, and he would be 
w ~ t y  for  us. We found many who would accept om friend'8 b o d ,  bat they 
nonld on ly  give M merchandise for it : dill,  we determined to ppceed on our 
j o u m  at m y  d f i c e ,  and w,  after spending a few dayr in d e w  attempts to  
Proears errrh, I bought Cmhmere shawls to  the amount of 910 ducats, o r  4506 

8 Pleve God. 
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mpeen. Them? we rold in the ImzlL for about 1904 rupees, with rhiEh we paid. 
onr debts. Sped Muhln became recurity for me, md r e  prepued to journey on 
to India under hi eeeort. 

With Syed Mubin Shah we travelled safely from HerCt to Dehli. W& 
w o d d  not enable me to e x p m  the kind- and ddi- of t h i  mul'r d u c t  
towards me d~iring the whok of the journey. All his friends laboured to coa6aee 
him that I wps an impostor, and he wm exposed to extreme vexation and dmger 
on my account: yet he never relaxed in his e n d e w o m  to promote my d e t ~  
and comfort ; he paid all our expen-, and never alluded to my debt to him. 

We quitted H e d t  on the 19th of October, in company with our patron .ad 
a dozen of his friends. and rode in eleven marches 366 milea to Kaadahu. We & m e  
what was stated to he the worst road of three : it  led us through a hilly, but not 
difficult country, well watered, but uncultivated. The tribes who inhabit it lire a 
pastoral life, md, residing in felt tents, wander with their h c k a  amoog the vPllia 
away from the road. We generally commenced our mnrch late in the afternoon, 
and riding till certain stars were down, halted to sleep ; and again continuing our 
journey at  dawn, we rested during the heat of the day. We met but few pmpk on 
the way, and were only aware of the number of the inhubitants, whenat night the 
lights shone out all round us from k i d * ,  or sheep-folds. At rome of the 
rtations we were able to  procure flour, and also grain for our homea : thoee wbo 
might have been inclined to molest us, when they found r h o  headed the party, 
m m e d  to think that they could not shew him s~~fficient respect. When we halted 
near a khail, the sick w e n  brought, that Syed Muhln might lay his h u h  upon 
them, and many who naw UI from a distance, would hiuten to b q  a bleariryl from 
tbe S y d  of Pishtn. 

O w  fifth day's halt w u  upon the bank of the Peri-rtid; a quick. &at 1 
ntream, then (at itn loweat) 50 y u d s  across, flowing through a fine valley, in a 
broad bed of soft pebbler. On the 8th March, we croseed the Bramjoe and Kub- 
rGd rivers, both a t  that time rlrallow streams in broad beds, which are 6U.d in 
rpring, when the melted snows run from the mountains. At Wuhlr ,  (22.4 
miles on the road,) we crossed the frontier of Kamrfrn's province. Thirty 1 
miles beyond this place we qnitted the hilb, and the country was plain before 
w 110 miles to Kandahar. We halted two dap  at  Girishk, upon the bank of the 

'Helmund, which was then at  its lowest. The stream of this river when we forded 
it, was stirrup deep, flowing smoothly but with force, in a clear stream of 300 ya& 
breadth ; 60 milesbeyond it we crossed the A r g h d b ,  still a quick stream, though 
r o  much of ita water had been drawn off for the fieldn of csltiv.tion which marked 
ita course from a great distance. From thin point we rode by many vilbgea, and 
over well cultivated lands, .crow the country to a small fort 16 m i l a  muLh of 
Kandahu, where some of Muhh Shah's ralationr reaided. 

I had fallen rick on the road, and during the nine days that we remained rt 
Syed Muhln's fort, I wal confined to my bed with jaundics. My c o r n d o n  
however, Syed Kerimat Ali, went to the city, and gave the foqowing, I am rurq  
m m c t  description of it. 

"The city of Kandahar is a third larger than Hedt. In  shape i t u  a l o n g q n u e  : 
a bastioned mud wall surroundn it, and the r i d a n  have added a dibh.to its &fences, 
but it ia not a place of strength. There in a citadel, but not a strong one ; a a t e t  
is conducted, by three c.snab, through the town into ths ditch ; this water might 
be cut 05 from the outside, but thrre are many wells in the tom. There k a 
large covered b a w  like the one at Herkt, and supplia a w n e d  plentiful md 
cheap." 

6 Camps. 
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W m  Kandnhu the rat of a jmt  king, i t  would be the centre of a large circle 
af rieb cnltir.tion. The roil b so good, and water in mch abundance, tbat mn' 
m d e r  the opprenive government of tk BArlkrre sirdam much cultivation ie car- 
ritd on. We Iud meam of judging of their rule by contrasting it with that of one 
r h o  appeared to ns any thing but a " Ndrshiwnn." At He& we thought KamrLn 
an o p p m i v e  gwernor, but all the way to K m d h  the people were earmat in  
anking ns if the report of Kamrb's coming were tre, and a prayer wan inmrhblg 
dded for h u  suceesr against the d l i m  usurpers. 

The climate of Kandahar is not sn good as tbat of the mnntry about H e d t  ; in 
mmmer the h a t  is very great. and more n i n  than snow falls. 

On tbe 10th of November, r e  marebed from Syed Mnhtn'a fort, 16 miles to the 
Dhri river, a stream of excellent water. On the 12th. we crossed the bed of the 
Kudmi, which only hold. water in winter and spring. We halted tbat night in 
the Khojeb Amrbn bills, which are a broad range, of no great altitude, rnnning 
5. 6. W. by N. N. E., and tbe next day we reached Shadlrf, the kkail of the best 
h i l i e s  of the Syeds, on the bank of the Loras in the valley of Piahin. 

We w a r  with these Syeds eiqht drys. Many A&MM who Iud pnreh.sed h o r n  
for t h  Bombay market, waited for MnMn Shah, knowing thst hir influence 
wonid g m t l y  protect them, both in their own country, and in Belochinth ; d 
when he marched, he was accompanied by a atrong, well u m e d  party, who possess- 
ed hetween them abont 400 horses. 

We made two m y  marcbes to Qetta, a rmdl  t o r n  of 400 mud homes, the 
petty capital of the Beloche province of Shnnl. Tbe town is distant eight mikr 
from a high m g e  of mountains called TakkatC, which commencing here, ron 
easterly to the Indon. The inlubitants are Beloehes and Hindb. IU6I.s to  and 
from Hind- paso tbb way, and the town is of more i m p r t a n n  than its appear- 
ance warrants. The climate here ilr very Ene, the soil ia good, and plenty of water 
can be comlncted from the many springs in tbe bills. We halted at  Qwtta nine 
d a p  I the Hakim L.d grain to d l ,  m d  report uy ing  tbat onr road wam occnpid 
by mrne banditti of the W e r  and other trihea, it was nrolved to wait the uri- 
d of rome more home dealera. When thew came, we purchsed the services, im 
addition, offorty matchlock-men, and continued onr journey. 

31 miles from Qaert. we came to  the KurklCU hills, the first of a very high 
.cries, which cover the country as h r  .a the plain of Dbdnr, and which have a 
v r d  inclination up to the Takkat6 raw. We ekpt in a narrow v d k y ,  
and from it the next morning entered a close defile called the pass of Bolln. At 
1Lrrt there wan but W t h  for a dozm horaemen a b t a s t  between the rocls, which 
mae like we& on either side to a great height. A k a r d r  the mad lay broadly 
between the mouat.ins, occasionally opening out. I t  was like the beach of a sea, 
formed of loose pehbly stones and sand, and it ran in sharp angles of horn 150 to 
200 yards leagth. Thin w u  the nature of the p.rs for ten miles to Khajh. Tbe 
minutest description could hardly convey a jut idea of ita strength ; it  is a d e h b  
whkh a regiment of brave men eonld M e a d  qa ins t  an m y .  At Khajfir, a fuP 
and rspid stream gushed out from the foot of the rock, and preceded us on ow 
way. Here the mountaim break off from the road, but they rtill command it f a  
nineteen more mika to a point called BibInani, w h v e  t h b  formidable paru 
en&. We jonrneyed through it with skirmishen t h m  ont, fa r ing  to emountu  
the reported enemy ; bat we met not a sod, and slept securely at  Ki~'€a, a 
gwradb, a spring, the water of which was hot  ptter aanaet, and cold in the dry 
&ime e. 
' Lora i8 the Pashtb for river. 

aucb 1pring8are not uncommon in AfghaaLtin, 
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The next march war through a stony valley, and amma many d l  Wra of 
waterq that lay in it, to DMur, a small town of 400 boarem, diskat  newn m i l a  
from the monntains, which when +wed thence, had the appearance of one high 
range, coming np north from the oea, and cmming the Takkat6 ruye a t  a 
right angle, M, as to oepmte  distinctly the m o a n t a i ~ n u  fnnn the plain counrr).. 
Dbdur in situated in an arid plain, which, were it not watered by rtream from the 
hills, would scarcely be habitable. The river Nki' come8 through it =nth from 
the Takkath range, and the Ian& within reach of ita waten a n  cultivated ritb 
jaoarrf, bdyra, and cotton. 

We followed the c o u m  of thu  sheam 36 miles to Bbgh, a town of 2000 homer 
and 300 shops, for many miles round which there w e n  extensive fields of jrwrri. 
Mnch gun-powder is manufactured here, which finds ita way to Afghanisdm and 
Sind, and the HindQ seemed to enjoy a brisk trade, chiefly in the common mltl 1 
of grain@. 

Proceeding hence, we trapclled through an nonettled country, 75 miles, to rbe 
commencement of a thick jungle ot low tnea, which mnning ea& and rest, mub 
the air-had between Belochiitan and Sind. South it b only interrupted by tbe 1 
lndas, whose b& it frbgea : many villa(lea of a few wretched h o u ~  each, occupy 
rmall rpob dared away from the jungle ; tracts crossed each o t b v  in many 
dimtiom, and we had difficulty in finding o a r  way to Shikarpbr. 

We computed the distance from Kandahar to ShikarpGr to be about 410 mils. 
Both the Syed and myself had watches, and daring the whole of the jonrney from 
Astrabad, we calculated that we rode four miles an hour; an average which is 
IiUle if at  all in esceu, ar the homea amble.. In the day time I war able occdon-  
d l y  to note the direction by a pocket c o m w  : we travelled much at  nigbt, bnt , 
the atam always shone clenrly, and I think that we were able to lay down oar route 
with tolerable precision. 

Shikarpfir b a very l u g e  walled t o m ,  which in chiefly inhabited by d t h y  
Hind6 banken and merchanb, who have commercial connexiom d l  over the BrsL 
Around the city are fine gardens, and grove6 of luxuriant Indian tmr ; the ap- 
pearance of the place b k u t i f u l ,  bnt the heat during the greatest put of the 

i 
year is such as wonld kill any body but a Hind6. 

Since the Imt revolution in Afghanisth, a HBkim has ruled here on the part of 
the Hydrabad A d m .  When it w u  nndentood that we wished to proceed to the 
north of India, we were told that we must first go to KhyrpGr, and we a( oat 
.ccordin~iy. 

We rode 17 miles through a jungle, and just ar the sun wan setting, f o d  
onrselves at the end of it, and upon the high bank of the Indurr, which ru 
flowing psat as  in one calm broad streun. From where we stood, we commanded 

I t  im probable, that the peiiodicol rains that come up from the Indian -a, are ' 
stnyed by, and gathered in there mountnitu ; they deluge the plain d Didur, but vo 
hardly felt at  Quetta. The bilL are hare roek8, and Ibe stony rallies am full of 
r tandin~  water. At one place we found the road through Ibe valley Mocred up by a 
lake too deep to be ridden through Iu sumnaer, the 8un actiug upon them pent up 
waten, cameo a peatilent air, and the road from Quetta to DBdur h #hut. 

8 The courseof the Niri from the Tukkati~, or tu they are here named Ldri billm, t 
moth to 4% mil- beyond BBgh, then it gue8 off to the right. I t  is during the perio- 
dical rains that itr bed is filled. The cultiraton form strong d a m  acrorr it, and 
retain the water for a second crop. 1 

The Afgbbns tnke many camel load1 of jawarri bence to their o m  WMW. 
They both make bread of it for tbemlelves, and give it to their horn, 
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a r i e r  of two other broad d e n ,  and the scene dlogetbn wan one tL.t for quiet 
p d a u  and beauty collld bardl J be surp.srsd. We slept on the bank, and* -t 
morning wem f m * d  om, in boats which bcld two camel. and three ho- ; rn 
w m  towed up the bank for some d h m m ,  and than loosing, we wen rowed 
across diagonally with the help of the atream. The water ran at  the rate of 
about 2 1  miles per hour, and its brendth w u  half a mile. Though the right bank 
was high, the left one was h e n  hardly defined ; the bed war of earthy rand, and 
t b e  water was in appearance like that of the G~angek 

We proceeded 19 m i l a  to KbyrpGr, a Very l v g c  open town, built among hne 
trees, the seat of the descendants of Amlr Sohrab. H e n  an exorbitant duty w u  
taken for our h o ~ ,  and we wen then d o w e d  to proceed b Rohd, the u p i t d  of 
t h e  Sogdii in the time of Alexander the U m t ,  now an old town on the rockg hank 
of  the hdur ,  looking upon the Maad fort Bukkar, which is s t r o e y  built of brick 
m d  stone upon a flint rock that risa from the cen tn  of the river. The r a t e r  
c o v e n  part of this rock at one end, and forms a little islet on which is a Mahome- 
dm temple embowered in trees, the reating place of so great a mint, tbat the very 
dsbes come up from the sea to swim a &rat round it ; and to mark their m p e c t  
f o r  tbe ahrine, they never once turn tail on  the journey up. The n a t i r a  have a 
curioun mode of catching 6sh h e n  : they Isy their stomach8 upon large empty 
jars, and holding a line or a net in their handa, they are their feet as .nd 
flont about with~their f s c a  close to the water. 

Fmm Rohri, we journeyed 140 m i l a  up to Bahawelpbr ; the fimt 90 milen of 
t h e  road w e n  through the KbyrpGr Amlr's m u n t y ,  the soil of which, tho& 
very good, wan neglected and over-run with jungle. As roon aa we e n t a d  Ba- 
hawel Khiu's territory, we were rnaible of a g r u t  diEerence. The wood war 
greatly cleared, and the ground w d  tilled ; the people also seamed better offl and 
more orderly. 

The mil became lighter and mom sandy as we advanced ; 40 miles or so from 
Ahmedph, we got upon the border of the desert, teprated as if by a line from 
the good soil on our kft ,  which was well cultiv.tsd as far as tbe eye reached. 

Ahmedpbr is a large and flourishing town, now the residence of the KUn. We 
m r e l l e d  from it 35 miles to Bahawelpbr, which has rather decayed r i n a  the 
t ime when Mr. Elphinstone described it, owing to the preference which the K b  
givea to Ahmedphr, chiefly I believe that he may be further from his u n p k n t  
neighboon the Sikhs. 

W e  concluded our travel by journeying acmsr the great deaert to Hismr. This 
is not, aa hna been thought, altogether a desert of deep mud. What loosesand t h e n  
is, lays upon a hard nubsoil, and it beam no proportion to the good land. Neither 
is tlne country uninhabited : we p d  through several well sized fortified towns, at  
which we got common necessaries. We were obliged to  feed our homes uponBajera, 
the staple food of the people. Of this grain, and of Mbt, (a pea,) crops are raised 
b y  the periodical rains. This desert is evidently a high table land : water is only . - 

found at a great depth below the rurfna, some of the wells w e n  300 fwt deep. 
At many of the stations the water is kept in cisterns, and sold to p e n g e m .  The 
country ia greatly covered with grass and weedy jungle, and many t h o u ~ n d s  of 
camels and oxen are pastured in it. Many tracks cross eacb other, leading to 
wells dug iu the desert, to which the beash are driven every recond day to water. 

Tbe people for the first 80 miles owned the authority of Bahawel K M n  : beyond 
this we travelled through the quiet country of the Bikauir Rsjab, and to our 
great joy, crossed the British frontier in Feb. 1831, a t  Tibbl, A rmall out-post, 
when  we found R d r h  of Colonel Skinner's Horse. Thrse day6 . f t u w u d r  r e  
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w h e d  Hi-, and in the horpitahk. ~ l u o d i  of (Aptam Panme, mperinteod.at 
of the Stud, I hd o m  more the satisfaction of baring my own l q u y  spokeu. 

NOTU.-In Plale XXIII.  65. 6, we haragiten fan aimila ofthelow a r i e e t  gdd 
win# brmyrht fropl KhornrPn by Lient. Conolly, wbichare a U d d  to in the Beport of 
the Proceedioga of the Asiatic Society. 7th Sept. page p95 : the charneten of three of 
them are evidently KGphic, the wcond is more like a Hindi inscription. Tbere may 
ba perhnp among our readers, wlne antiqunrian or orientalist who may feel disposed 
to try h u  skill at deeypheriog tbe legends.-ED. 

1X.-An Essny on the Game of Billiards. 

[Continued from p. 36'5.1 

When the passive ball lies directly between the active ball and a pocket, the win- 
ning hazard is most easy, and accorcling to the deviation from that position, it, 
in like proportion, becomes difficult ; for the part to be hit cannot be chosen sow-  
curately, nor seen so distinctly in this, as the former case ; and the same angular 
variation from the proper line of direction, will err further upon the passive bdlsa 
surface, than when the hitting point is less distant, nod the declination consequent- 
ly not so gnat-(- fig. 18.) But, in the above situation, the losing hazard is 
most difficdt, for the walking motion (which is neceMIary to execute it) should be 
strictly vertical ; and, since angular relation with a pocket varies as tbe d*t.nce, 
the hitting spot depending upon t l~at  interval, cannot therefore be absolutely de- 
fined; however the manner of hitting, most favorable for that purpose, perhaps 
may ; which seems to be, when they are half opposed to  each other a t  the time of 
q @ o n  : for thus the reahlance will neither he great enough to make the active 
ball apt to twist, nor direct enough togive much efficiency over the angle to a walk, 
(the simple motiona k i n g  less fallacious) while the hitting spot, not being far from 
the middle of the ball, the declination cnmot be very considerable : at  the Mme 
time it is evident, if the hazard made from that measure of opposition, with mode- 
rate force, be allowed the most convenient or eligible, the angle which the situation 
of the passive ball should make, is (a p t e r i o r i )  rektively ascertained. 

A ball is more reflected from another at  a distance, by a strong stroke, than 
we& one ; because, neither the progre~ive  motion, nor the twist which in some 
m-ure a t  first accompanies it, from the necessary elevation of the butt-end (when 
the ball is struck with force, and no higher than the middle) is so completely over- 
come, hefore it bits the other ball. 

For the same reason, a ball struck with violence, if the direction be inclined to 
the enshion. will be reflected more towards the player, making tbe interior angle 
lm,than if played easily ; nr also because, the form of the i m p m i o n ,  made againsr 

I 
the cushion, is rather the arch of no ellipsis than a circle, till the part t in t  hit rum- 
v e n  its place ; but, in the mean time the ball is advanced, and the farther p u t  of 
the c ~ h i o n  (see fig. 19) embracing it exactly, will reflect it more abruptly, e b .  
ticity not returning the other with quickners enough to prevent iti. 

1 In  playing briwle when n-ry to hit the carhion very obliquely, tbe inexpe- 
rieneed plnyer seldom does it won enough to anawer h u  p u r p  ; for, the mwe dir- 
tant the point ofwntact ( i .  e. tbefulcrum) from tbe line of direction, and the ler t l ia  
progressive violence, the more operative in laterul exertion h the power, which in 
m e  meamre tblu dsosira him. 
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A kll, romrrhat o b l i q d y  hitti% umtbcr, dm or  aur to  tbe cn~~hloo, &a 
being npelled to wme small distance by the kiu, frequently returns to the carhion,' 
o r  mnr into an adjacent pocket. 'Ibm (at 6 n t  view) may mem extraordinary ; 
but, i t  is to be mtid, that, witbout i&ng the prognsrive velocity of the 
ball, a f o m  m y  be superadded, which will urry it  farther; and, that the 
progreaive velocity which remuan .Itct binlug, may be completely destroyed, 
without neeamrily annihilating the rotary motion alw. For (see 6g. 20) sup- 
pre A and P, v d a l  sectio~ of two balls centrically opposed in the line of 
motion, and placed k t e n l l y  to vim: though the progre~iva  of A, may be 
stopped by the k i n  from P, yet, the walking rotary momentum, derived from ita 
weight with the impulse given by the cue b, and denoted by the curred line c, i. 
uot~consequently rtopped also : but making the point of contact the centre of 
motion, rrrisea the ball with a conatus, from d toward eB, and moreover, should 
thase d o t w  not be in the srma p l u ~ ,  will eo-opulte with the horixootd o r  
1a(ml rotation produced by this obliquity, as h u  bwn dread7 explained, m d  
both be expremed by the curve, it afterwards describes (sce figs. 21, 21, !23.) 

Hmce, a ball hittiog another near to the cushion, and not far from a pocket, 
in more frequentl J holeds in this manner, than h generally imqined ; beuara, 
the bitting, and kissing, are too rimultaneow to be well distinguished by tha 
noiee : but it may be remarked, the actwe ball is o h  holed thus, (a walking 
rtroke being always moat apt for the purpoa) which would be tbonght impracti- 
cable, w h m  a k& could not take place4 Hence also, the active b d l  is mom 
apt  to  boonee, than the other ; and, if the vier would not be thought too 
minute, i t  might be mid, that the prssive ball being quicacmt, and dwelling with 
ita weight upon the cloth, sinks lowar than the ball in motion, which rises tbere- 
fore immediately after contact; but, the other not till after reflection from 
the table dm, hy which itu f o m  is mucb weakened. 

When one b d l  hita another closc to the conhion, in an acute angle with it, the 
tmdcncy npmrda from itr rotary motion is much enhanced by not hitting both 
exnctly together ; for, then tbe ball, meeting, ha it  advances, with a kioa below 

Hence tbe muon, why a ball played with much force againat a clubion, h more 
apt to bounce up after a walking than a twisting mtroke. 

The word held, when applied to the ball in this more, imaot English ; holed being 
the inflection of hole, but held tbat of hold : neither is the word immiuible, which in 
momaim- used (by thole who should know batter) to signify not to be mimed ; but 
with this new the hbrication can have no excure--both are inmtaneer of a very 
eonfined education. 

6 A similar effect may (notwithstanding) be prodaced without the intervention of 
a kin, when the parive ball lie not far from the cnsbion, yet w h r  u to admit being 
bit with a conridarable degree of oppaitioa, d o n  ita return not meet tbe other, p m  
rided the d k i m ~  stroke ba made with a riolenoe m w b a t  o x t d i m r y ,  and .o- 
cording to the dirt.nca : Cor, the rotary momentam thlu mwived, which it partly rehim 
after the progremive motion bs destroyed by tbe p u i v e  ball and c d m  .Aerrardr, 
b r ink  it again forward ( u  has bsen a l r d y  &an) in the generation of this c o r i w  
m o l t .  

The opposition (ar above) shoold k considernhle, tbat the active b l l  may only l a e  
u mncb u possibleof the prugrenive, and not bare it alw turned against the object 
intended, by uga l t ing  the fixed, and more repulsive power of the curhion : and the 
distance from the cushion should not be great, that the walking power may neither be 
too mucb wuted, nor fallen into a smoothnor of motion, after the bitching it reooirea 
from tho p u i v r  ball, u n explained in the next prmgmpb. 
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itr centre, o r  toaching the c a h m  .bare i b  mort prominent put, d, m d  b 
carried by the progmmive over the table, 

Should the active b ~ l l  by m y  msurs hop on the w i v e ,  nomewhere abomt hrlt 
way in or  n a r  the u c b  between ita middle and summit, with only a s m d  degree 
of prograJive fora, i t  will be driven backward. : for M in this case, i t  urgw the 
otber to p u r  throngh the table, it. forward motion is impeded, not only by the 
resirtmce and re-action of the purive ball; but by similar properties in the table 
h, m d  must he returned from their ucendency, and according to that direction 

1 
wberein they are u i l e d .  

The actire ball after bitting the pur i re  h u  (cateru p r i b n a )  the same degree 
of latitudinal range with i t  : but, if the i n t e r d  between tbem be small, and 
the actire lmll invested with thore rub.idiuy powus, from which the other u I 

& b u d ,  it  may hare more than twica u much, m d  traverse a cirde entirely. I 
(u &ern a t  the beginning of t b u  m y ,  la %. 2 :) w b c r a q  the paneire ball 
i~ subject to a government, the limitm whereof cannot by any m a n s  o r  sitnation 
be utended to half the compur, and ita influence diminishing in direct propor- 
tion with the interval, the space accordingly will become contracted u they u e  
.pproslnuted, till d u m a  r m i r b a ,  and it he reduced to a single I&. Or (by 
---) s u p p i n g  them thlu in contact : u the hitting point cannot be 
d t d  by m y  manner of striking t k  wtive M I ,  neither can the direction d 
the w i r e  he upable of l r t i t u d i d  ruiat ion ; and, in proportion M they - 
-wed, the arch intercepted between the tangent. b, c, and d, e, (we Q. 18.) 
formed on opposite idea by the motion of the actire MI, will i- ; but on 
account of their divergency &r inteneetion, u a t  f, o r  m y  w h a e  ebe, .r at g, 
-not ( h o m u  g m t  the distance) be equal to a semicircle. Heaa a l a k  
burrd occon much oftener than a winning one. and dexterity the &a:t ot 
p+, gives i t  with m d  playem the preference Yet they cannot wdj k 

a t  l w t ,  their c o m p d r e  facility should not be dedded by the 
d i s w  from the pocket only, but h by the u c h ,  on the surface of the 
b.ll intercepted between the middle, and the part which it is wmmary to hit for 
tbe respective purpoar. However a person exeeutea that beat, which be is 
m a  acmtomed to play for, and Lucy the offipring from succcss, uskt. a w u -  
don. Players therefore equally good may have different design. 

A cannon, or losing h a d ,  is made with less certainty, if the first ball be 
within tbe d i i t~nce  of an inch or  two from the m o n d ,  and the third o m  or  I 

p. c. somewhat remote, cban when extended to that of so  many feet ; becaw 
the nunner of striking the b d l  mast be more preciae, to avoid complic.tion 
from the rviona motiom which are in the beginning more puticnkrly aptto 
wcnpy it, u before explained. 

A cannon is more essily made than a brrrrd, if the ditance be the -me ; I 
bemure, should the fimt ball after hitting the seeond, move within three I 

dumaten  of the third, i t  muat be made; but no table h u  the opening of i b  
pockets so wide. 

If the prognssive motion of a ball be slow before i t  b i b  a cashion, it is o h  
akerved to be somewhat accelerated after ; the inmare  arires from a coinci- 
dence of motiona by reflection, which had been at  v a r i m a  in progre~iorr. 

In  the winning m d  losing game, a winning hazard made of the ad~e-'~ 
ball is generally of l a  value than a loring one, u the fewer b d b  left upon the 
bble, the lerur obvionsly must be the remaining chance ; on which mmt, 

I 
good players will frequently give it up in favour of a worw hazard, m d  W- / 



qniab a c a m  bcbtdt, for rn much attention abonld be paid to the c o n s c q ~ ~ ,  
u to the immemd# object of the stroke. 

PI.yers of th6 old nchwl (M they d l  thembelves) bigotted to former habits, 
have but Httle RM for tbb game : they think it BO ruuch under the dominion of 
cham, that experknee, judgment, and exemition, have not their meet rewards; 
and that Tyras cmry o l  a l q r  share than their merits give just claim to : but 
they do a d  place the game in its proper light ; for, though it be dowed absolutely 

game Of more chance than the winning only, and of much more than the white 
game, still thatconclnsion may be diiputed ; for, rnppoae in thii the chance be u 
two to twelve, which is the mm total of the game, while in the other it he as six to 
twenty-four : thongh it may be d d ,  thereia three time8 the chance, that is six to two ; 
their nspectire proportions are only one-fourth and one-sixth ; hut, if the winniw 
.ad k i n g  game mn atended to thirty-nu, (which perhaps a o d d  take np no mom 
time in ~layiag than the white game,) they might then he viewed correlatively also, 
.sd chance. being orergomred by numbers, would lose that extrmrdinbry influence 
wbkb now forms the objection : h o n m r ,  for obvioas renao~, an alkration to thh 
&t, a: public tables, is not likely to take place. 

B a i h  tbe white and cannon ma h m  mentioned, there are others : and - 
upon the same principle of rarkty (which b m m l y  numetical) there may be mcmp 
more ; bnt additional ballr, without diveraiQhg the manner or e m ,  by iucremin~ 
still fnrtber the predomiwcy of chance, abridge the exerclse of thoee facultia 
rhich cbicflyrender a p a  entertaining, and enhance thb objection unprofitably. 
To ennmente the U W ~ I  pmes  at Bllliudn, with their rules and lawn, kc. not 
being within the w p e  of thin euay, they only trmsiently alluded to. 

A cue should be choren with a degne of stllheas, or otherwh, according to the 
force which the playa im capable d dly ; for if it be too weak, it will be over- 
come by too small a rnwm of mbtanw; d ib reaction, upon which 
tbe ball's raloeity d e p e n r ,  moat be fable in the like proportion ; and, if it 
be too .tiff, the power cannot mske it bend effectually, to b i t e  a sntadent qmn- 
tity of b t i c  Cora 8 bat it b best adapted, d m  modetab power producm 
the greamt comparative Tioknec; for Vio l~ee  of .ggrepion dOW not db- 
gaber &pad npoa tha d e g w  of power, but dw upan the doaeness of the bounds 
rh-n it b exerted . tLb d l  be mom ~ d m t ,  by ~nppfsing the impelling power 
to conaiat of ten part# in uithmeticd p e ,  U 1, 2,3, kc.  beginning with 
unity ; and, the elmtic f o m  capable of b e i q  ~ i t e d ,  divided into the l i e  nam- 
berr j theviolmes of do3 upon the kll, wiU be d i m u ~  8a tbe power, bat inve&, 

6 This is the m n  why p o d  playan make mots rolnnhry mi- than bad msr, 
and few perhrp give w many u they ought, the gsm bebg oftan rma im  ome h d  
from the advantage gnind by ill-timed frugality. 

On the cams .cconnt, if a player think he a m  mmke an W, M well m a  a m -  
non, or even more, by one stroke ; it u frequently better to take them u p m t d y ,  
not only beeanre he will tben be more certain of marking, by contracting bb rhrrr, 
but .li enabled to provide f o r t h  which follow, with &re  exact^^ and ad- 
in the end. 

Tbm will beerideat if by ravening the cue, and using the butt-end M the point, 
the dt8eta of both be compared : for the power, manner, and weight being the u r r ,  
(be diffimm cam be ucribed to nothing elre. 

r Thepower, w h  excited to tbe atmat, can mrcely be comprised within the 
u ~ i m  d ten  i w h q  bnt the elutio fome ramlting from only the difference in the 
h g t l ~  of the cue, before and *her it h heen aonatmiwd by the stroke, mn m u d y  
exceed one-fortieth put d th8t d w .  
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.a the distance inwhich it is made to act, that ir greaM when the W e  ish~rt- 
at, because, the hall having less time to make its escape, the reairtanee a r S ~  
from inertness, and other impediments to  motion, which bend the cue, is i n c m a d  
by suddenness of o p p r ~ t i o n ;  hut, if the stroke ba extended. o r  lengthmed 
continuation to a greater distance, as when playing for a d k ,  thobgh tbe 
quantity of power employed remain the same, by the time tbe fifth or  sixth degna 
arrives, tbe resistance will be subdued, and the elastic f o m  beginning to e x p d  
iteelf, the ball will either be driven too fast for the auccewive numbem to  orertnke 
i t  ; or  sbould i t  not be detached, the opposition being msmall, thep will discharge 
themselves to little purpose, merely pushing i t  forward, while the elmtic fora,  
inelad of being augmented, relaxes, and the cue immediately reeovem it8 form. 

I t  will be endeavoured to render visible bow the measure of .ggnaioa, ah* 
evidently depends upon the power, is i n c r e d  by w n t r d n g  the distance w h u e i .  
that power is exerted. Suppole, therefore, b, (WX? fig. 25,) the p i n t  of a eae 
d r a m  back to c, with any degree of quickness, and immediately returned for the 
purpose of striking the ball A. If its motion (assuming the power of the had 
for that of gravity) be admittedaa uniformly accelerated, in the order of 1,3, 5, 7,9, 
11, &c. like that of bodies falling from a s t a t .  of n s t  ; sn  Isosceles in analysis, n 
d, b, r, taking the t in t  division of the area as comprbiing agiven degree of celerity, 
or  primitive quantity of power, represenin the same ratio of arithmetical i a e m v  
during its emotion : and under the above law of aecekrr*ion, by rnppodw the 
cue furtber removed to f, (that is twice the dist~nce,) with b d p d n d  tog b c 
ta h, and then joining g h, tbe relative spaces, degrees of celerity, and quantities 
of power, may, by transposition be obtained a t  each consecutive interval, and 
the last will express the a g g r p t e  on its return to the ball. Or two trim@* 
constructed equal and similar to the given one, and placed m in the @re, will ahi- 
bit the progression more w n c i d y ,  with sn initial of the like proportion, a s  1, 3, 
taking the first triangle for unity. But  if twice the quantity of power be excited 
within the same distance, the increments of acceleration will be doabled d m ,  a d  
(pressed between panllels at  dmilar intervals) driven into b r a 1  expansion, .ad 
require twice the space to range in, aa m y  be wen in fig. 26. Again, suppore the 
cue drawn back to e, M before (see 6g. 27), and then, for sn instant sbrpcd  
(as is the practice with wme players), the momentum will by thii inm~ 
rion, be destroyed, the adrantage acquired from it lost, and the f o r a  m m  
originate there de novo, by which the aggressive effect (M the sp.as indiate) 
be no more than half, though the active power be unimpaired. Hence i t  appears, 
why bodily or  muscular etrzngth, without the art  o r  knack of camp* i b  
powem by a sudden jerk or the like, is so often unavailing. 

A cue sbould always' hare a little preponderance forward from the part w h m  
i t  is usually held, and in thia the weight sbould chiefly be ; for if behind it, the 
same weight will alter the preponderance to the other end, o r  if before, it will p w r  
too much upon the bridge, to move with sufticient lightness ; and rcduciaS the 
weight to correspond with the distance, is cutting off a prindpd sourea when- 
the momentum and elaatic force take rise. 

Before the butt-end of a cue be d, it  is often material to know the h u v -  
section there; for, if a t  the time of striking the ball, it  ulakes with the bble the 
interiola angle less than a right one, the point of aggression will be under the 
middle ; if greater, over; but if neither, the middle will be struck euctly, md 
consequenm resulting-twisting, walking, and the progresrive rwpc&pely, u 

1 (That is) the angle opening towards the player. 
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befon  explained : the elevation of the hand should therefore accord with the 
design. 

The habit of applying the hand or  finger to the top of a cue during play, h a -- - rl 

bad one ; for the mobture exuding through the pored, being aomewhat oleaginous, 
makes i t  slippery; yet a smooth-pointed cue, though of leaa compass than a rough 
one, h often more certain in effect, if by striking the hall cen* it d m  not slip 
upon the a d a c e .  

The &, which requirea the marker to bold the cannon ball in hin hand, till 
mother which occupies its place be removed, is dovenly, ill c h m n ,  and should be 
altered : to give i t  a corresponding situation a t  the other end, o r  (ahould that also 
happen to he engaged,) to place i t  in the middle between the two side pockets, 
would be a much better one. 

A atone foundation upon a ground floor h the b a t  for a billiard table, became 
i t  cannot lose ita level, o r  be llflected by walking or  stamping around it : whereaa, 
if it be placed upon a jointed floor, supported only at  the ends, it often requires 
djuating, and the balls a n  more likely to be influenced by any violence that taken 
place on the boards with which it ia connected. 

Whether the general tendency of ai~ch causes be to retard motion, o r  accelerate 
it, is  perhaps scarcely Lo be mcertained by any practical obervation : but an in 
particular c ~ e s  the effet  (however small) may sometimes be material, i t  falls 
within the knor  of thia trentiae to seek the issue theoretically. 

I n  favour of retardation it may be said, becaure the motion communicated pro- 
ceeds fmm a preasure of one kind or other directly upon the floor, the agitation 
excited is necessarily perpendicular; and the surface of the table which lies parallel 
to it, will vibrate in like manner, till the action of their elastic force suhsidea : con- 
wquently, this tendency of up and d o m  motion imparted to the ball, must be a 
corresponding incuwation of the right Linedin which it was moving, and therefore a 
eontraction of tbe distance; but (it may be objected) this incurvation being the 
&ect of attraction, operating uniformly without increase, o r  variation of direction, 
over tbe hdl  aa i t  moved, cannot therefore be the m e u u  of contracting the dis- 
tance, by m y  extraordinary influence: on the contrary, should tbis power, which h 
the principal impediment to its motion, be opposed directly by any force or cause 
+in the present instance) it must for the time be equivalently diminlhed : and, 
unleur the hdl  be entirely detached from the table, (by which the motive power 
will be comnmed in simple revolution (that is) without advancing it) a single 
elevation, which doea not deprive it of the advantage arising from attrition, will 
.dd energy to  the momentnm, and the result be acceleration-beaides, if any pow- 
e r  acting in a line perpendicdar to the centre of a ball at rest, produces no horizon- 
tal motione, and that w m e  effect of that natwe muat take place afterwar&, 

Thin u in the presumption tbat the centre of the ball, and that of gravity, are the 
mme: otherwise, if the hall be raised above the table, by any violence from beneutb, 
it will incline to torn from the perpendicular, towarL tbat dirwt~on wherein the centre 
dgravity (which taker the shortest way downwards) happew to lie. 

When a hall is raid to rest npon the edgeuf a pocket, and afterwards without any 
apparent causa falls into it, the prewnt law ut billiards declares the effect as a kind of 
cbance-medley ; and since it would be hard the adversary shonld suffer, through the 
impertinent interference of such an agent, visible or invisible, the sentence dismirscn 
Ibe claim as of no account. This chance, be it berider what it may, is certninly a 
very wonderful and convenient mewturum, for it dinsolver difficulties by wholesale ; 
m d  were it only M comprehensible M it is efficaciolu, or the wrrowneu of human 
underatanding waewhat enlarged, perhapa itl reputation might make itr way beyond 



when changed from that atate; r i n a  the b d  h I d v a n h g ,  while the impre8oion 
from the table h successively communicated through it# parts, its centre must be 
rupposed to have passed beyond the perpendicular line, before i t  be totally dinea- 

- gaged from the action of the surface whereon it rolls, rather than to have occnpied 
apy retrograde position. Prom thi view folloas the same conclusion u before, 
.nd both seem to shew a preponderance in favour of acceleration. 

A stroke is sPid to be foul, when the cue in not pnrted from the ball played with, 
before both balls touchlo. If the ball played at be hit in the middle, or near to it, 
the foul stroke is more obvious ; b e c a w  the striking ball cannot be supposed other- 
wise to follow it with much motion: but, if only a smdl  portionof i t is  oppwed; 
because the striking ball is therefore less retarded, i b  motion a f t e r a d  is generally 
sttributed to that circumsknce only ; and the stroke called fair, though it bc ohan 
really foul. For, suppose two b a b  A and P, (see 6g. 24,) one ioch asunder, if the 
cue mevea in the direction b, c, farther than from d to  c, alter striking A, before it 
be detached; it constitutes a foul stroke : but in the direction f, g, it  m y  be advan& 
u far an from h to i, before the balls touch ; still it in much sus&ted, that the 
motion of the cue, is frequently not confined even within these limita : for in t h  
latter ease, or  where the b d l  ia struck ss k, I, so that it may hit less ohliq~rlg, d i n g  
m, (I, the interval before contact; there in M, little caution used, that the cue i. 
often driven twice the distance. 

Yet, sometimes it is difilcult to decide, and the bestjudge, the m a t  wqa&&d, 
by being the player; for, if foul, he will have felt an oppoaitbn to h b  cue, g m -  
CI than he ha, been accustomed to meet with from a ringle ball: hut rum one's 
opinion is naked where he in interested, the best criterion by which a j v d g m  
can be formed, on the nature of ultimate e&cta, when the intermsdLts el& &he 
senm, appurs  to be obtained by adverting to  muses more remote ; and MM 
the distance between the bdb, the fulusss o r  obliquity, and the force of rbe at* 

with the manner in which it is made, whether short or o t h u v l e ,  added to the ex- 
perience of the penon in a similar situation, to whom the question is rdcrmd, 
are, if not the only documenb the case admita, the sureat guider to d i t  hi. 

cbe m~ilna o f 8  billkd-table ; but, t b a e  wbo b v o  discovered this impenetrable 
w r e t  grow a little more cwmuniutive-'tis probable, thas wbo hare not yet been 
m unfortunate, will be atubbrn enough to attempt the m l d m  tbrwgh rbe mediom 
of crommon mrw : accordingl~, prernminga ball, owe stopped, c a ~ ~  never of: i t d f  begis 
tp more again, they may ascribe the board to tbe effect of the Woke, ryimg rbs h l b  
stopped to appearance only, but rrar renlly at that time in m o t h  nowever slow, either 
by gradually preuing upon the pile of the cloth, where i t  loam of irs thickosr u i t  
turns round the edge ; or, suppore the centre of gravity not in the centre of the hall and 
the equilibrium jwt beginning to be deatroyd, &e. U -s as if thia b w  (like othorr 
of a higher naturedignified for their nncertaiuty) was made for the rake ddispntation 
only, nod in harmony with i b  principle, m it begins in error, it often en& in discord. 
l@ But, m frequently tbereare no meam of prcertaining thia, which is allowed to be 

B e  propgr criterion of that character, i f a  foul stroke were made to turn upon the dim- 
tance between the balls, before the stroke taker place, for instance, an inch or hulfalr 
inch, it would prevent mnny disputes, and be the nme to both portier. 

Perhnp  it would be still better, to do away n foul stroke of this kind altogether 
except when the balls touch ; for, supposing a near situation be generally advaetageoub 
to the striker-which is very much doubted,botb playem have an equal chance to pm6t 
by it. The otber kind of foul atroke is, when the cue touches the W l  a leeond time i p  
the rsme act of impulsion. 



Thry d the motions which u n  be given to a Billiard ball, and the different 
ways of producing them, have been prt fortb, simply, M well ar, in comporition 8 

with every otber circumsbnee fhat occured, M coaneeted with the game, or dig- 
tantly relating to it; md however e x t d i n a r y  some effects may at first appear, 
they will be found on exllmlnatiam to he the genuine resutt of principles long known, 
ad well established on the bash of unerring lawsi1. 

T h e  u e  few p e a  (if any) where the united effo* of judgment and exem- 
tion are so indispemably occupied in such a diversity of situations, M that of 
Billiardr; no wonder, therefore, It be a fund of so much entertainment : neither 
perhaps my, which nEordn at dl times more temperate, and ralutuy aercise, or  
diffurer it so e q d y ,  with l a 8  danger of execsr. Surely then, while M t h  c la im 
ooncern, the game before us is entitled to wme regard ; and these two chraeters, 
which comprise w much of the utile dulci, should be sufficient not only b pre- 
vrve  it in eslimation, b d  to t h m  pnengaged in avocations of gmter moment, b 

make it a favorite, snci give it a prior place to other gamsr not & 
those advantages. 

Perhaps at  the same time, no game admitr d more cEeeeptioa ; for, a e e n h  
bdng the chiaf deputment, and rucceaa depending upon the com~uring execllenm 
of 00 many agents directly under infiuenea from the nerves, it b ofkn extremely 
MD, whether an effect praceeda from previom intentiae, or noavoid& 
qontrd ; h e n  open8 a k r p  &Id h r  femtr daq whereby determined porposeg may 
be nude to pur for accidents, sud the higheat d q p ~  of executive excellence, 101 
the l o r a t  of inferiority; but here indifferent piayers (excepting those 
perspicacity sees design in every casualty) thongh generally moot snspicioos, ua 
much more apt to he deceived. 

Games of judgment m d  execution are the proper wuw of amusement for 
nun, ar, they m y  be creditdo to hL talmta or ingenuity ; but h merely of 
ahmen, wmr cam : where d p r e t e a s b  to ruperiority ue dirrquished, hi. 
d t a l  natnre become8 inactive, or nugatory, and the wrst ktd@km& mimd oj 
the cmtion, may have an qua1 claim with its rotaries, to the hroura of thsr 
apriciom deity who presides. 

The eye being the organ first employed in this fssdnating game, M a mmmu- 
~licating medium for the judgment to act upon, it shonld at least he free from 
bperfection; and the objects conveyed to the mind dearly and unmnhued, that 
the judgment may give its orden with precidon. But, though the sight mnst 
not be defective, extrao- lcilt8nen is by no means nwcssary to play weU, 
mi- does a superior degree of excellence, turn upon this hinge. 

Tke viaul rap darting in right liner dike to all, if the eye pre8ent1 them 
dllirrctly, that the m i o n  xaay be transmitted to the mmorium in a proper 
&eon, it d m  its duty, can do no more, and should not he m d e  brtbar a c c o ~ t .  
d e .  To p k e  it ia a station where ib pow- may be llred to the beat 
-we, by choosing proper bearinp, is a dittCnnt d a k ,  4 b e b q  to the 
mental faculty : when this Jw b done, lrrd the eye enabled practiet to 1 ~ O v 8 r  

To enka into the prnctice more partiouhrly by adducing es#, wonld l e d  to a 
d&\ irlwme to the l u t  degree, and uoovailing in the end : beside#, a b w l e +  of 
the minutia in thb deportment, likaall other u4 ,mns t  ever be very defective while i b  
ntrucrion depends merely upon preoept. The practice already rhom ir cbidy elemen- 
-7, and although otherwise minewhat eopioln alw, still it is unl J verbal. To corplsts 
tb phpr ,  the greatart difficulty yet relnairu to be urrmounted-b turn it inlo IW b~ 
d i s g  rhat practice hie labor hoc opru wt." 
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that point with facility a d  exnctnas, u f.r M cireumst.ncea will permit, the 
judgment likewise abonld be f m  from blame. But to arrive a t  eminence in the 
pme, ao much dependa upon execution, for the b a l  h u e ;  and more particularly 
on the ad* of the bark-band, (a before noticed,) to which is committed a, 
Lrge a ahare, that it u the grand desideratum of the whole, and the judgment 
feeble and of little d u e  witbout i t  : besides, the doom of judgment are alwayr 
open to receive, and i b  disprwtions not confined to any period of life ; but the 
uecutire manner is of more limited acce~~;  and if not acquired early, while the 
musela and sine- are yet tender, flexil~le, and may be formed to the game, i t  b 
bopelem, with any miduity, to court it afterwards, when the s tubbornne~ of age 
rendem them callous to impnssiona they hare not been accustomed to, and the 
affections of younger daya k e d ,  and unalterable by any practice, however 
persevering. 

The ray. of light m y  shoot with nature's charm,  and b u r  ber blosmnu with- 
out toil o r  cam, tbrongh the lapse of many yeam ; the seeds of judgment, tbongh 
not w a n  till late in life, by cultivation subatituted for lors of time, may quickea, 
m d  the erop grow to maturity with lurr of nature's u d  ; but the rcions of art, if 
not grafted upon youthful stocks, and cherished with attention beside, vegetate 
slow and sickly ; for, nohitbatanding they may germinate, and even push forth 
wme branches, they an of that cramped and stunted growth, which -not flou- 
rish ; and though appeluanm may flatter with the promise of some fruit a h ,  
thc idea of ita ever coming to perfection will mort ruuredly be indulged in Pain. 

PHILOBILL. 

APPENDIX. 
' After tbe Note In p. 110, rend-In like manner a balk may be frequently mde ,  
by a plnyer dexteroue in the urn of it, when it ie not otherwile to be anemptcd from the. 
Gnger of kiring, and the ill eonwquencra attending it, viz. if the cannon ball be 
anly a mal l  dietarnee from the eide cushion, and a little beyond tbe string-line, with 
tbe active ball mmewbat further on ; m that the striker muy be appreheluire of the 
cannon-ball meeting on return with hia nwn. 

Note to the eecond paragnlph of p. 181.-It is advieable to have always the rame mrt 
ofthecue uppermost, for the accoulpliehment of similar daigns ; w,tbe more precimly 
it be held, the leu apt the player ie to be deceived by any want of nniformity about the 
point, or in tbe length of it ; and although otherwise, or at any time, no more than the 
ddge, and a little within it,would require chalking,(for t b a e  parta nearer to the middh 
n n  never touch the ball,) a much lem portion will obviourly be sufficient by following. 
this ndvicb i f  the cue be not perfectly straight, it &odd be held (when striking tbe 
ball) in such a manner, M to hare the bent either up or down, tbat ib elwtic force 
may not be exerted laterally 

But, notwithstanding the above form be thought molt convenient for general me ; 
if a player wish to have mnch within hie power, and underatand how to manage it, 
&a pointebould be a little doping and mmewbat rounded at the sidea ooly. haring the 
m a t  backward part eloped etill more, to about the eighth of nn inch from theedge ; for 
with such a point, a bull may be made to twist or walk to an extraordinary degree 
(without relinquishing any efficiency over t b m  between), by holding it up or down, 
according to the occneion. But as Rmt-rate playem prtinacioluly adbere to tbat 
knowledge which con~bined with execution hne alrendy ranked them m high, they 
form their jud-ment in the ngqregate, and vain of the superiority they have acquired, 
yield W I I ~  rel~~ctsnce, from acenstomed babita, to any novel meam tbat may be 
rec.mmeudcd, appreciating them ar the wild suggertions of a epeculatbg anprrotiwd 
theorut. 







1831 J R e g i r t c r . ~ ~  Rain / d e n  at Scigat; Cdra l  India . 4&7 

X.-Register of Rain f& at Skar .  Cen t ra l  India . 
To the Editor of the Gleanings in Science. 

SIP. 
If yon consider the accompanying Registm worthy a pkce in pow 

GLBII(INOS. they arc much at your mrvi ce. 
Your's. &e . 

DUNCAN Pnasannv~ . 

March. .................. .................... April. 
May. .................... 
Jnne 5. ........ 

10 ........ 
15. ....... .. 
20. . . . . . . . . . . .  
25. ....... 
30. ......... 

July 5. ............ 
10. 
15. ....... 
U)  .......... 
25. ........ 
31 ......... 

A w s t  5. ........ 
lo. ........ 
15. ......... 
20. ........ 
25. .~....... 
3 1. ....... 

&pkmbe? 5. ........ 
10. ........ 
15. ........ 
20. ...... 
25. ........ 
30. 

bcr 10 .............. 
20. ........ 
30. ......... 

Totals. ....... 
S A r w i n ~  rL 

.... 
0.1SO 
4.226 

4.433 
7.452 

............. 
8.402 
9.474 

12.744 
15.962 
17.199 
18.860 
19.103 
22 . 903 
22 407 
21.787 
23.65.2 
25.642 
28.073 .... 
29 3 . 3  ............. 
29. 772 
31.156 

31.156 

January. ................ 
Febwry. ................ 
March. .................. 
April. .................... 
May. ..................... 
June. ................ 
July. ................ 
August ................ 
Se~tembrr. .......... 
October ............. 
November. .............. 
December. . . . . . . . . . . . . .  .- 

Totab, .. 

Wontity f o h n  in each Month dwing the  year^ 

.... .... .... .... 
1.038 .... 
2.661 
4.489 

14.800 .... 
17.616 .... 
21.201 
24 558 
29.324 
29.938 
33.061 
35.725 
96.270 
39.092 
42.880 
46.366 .... .... .... .... 
46. 531 .... .... .... 

---. 
46.531 

I 

1828 . 1829 . 
-- 

Iuchw . Inchea .... .... .... .... .... 
7 452 1 1.800 
8.510 14.524 
6.825 1.7 556 
6.535 3.651 
1.834 .... .... .... -- - 

31.156 46.531 

.... 
0.735 
0.908 .... .... .... 
2.067 
4 879 
6.185 
6.998 
7.4M 
9.187 

11.202 
12.456 
15.1YR 
18.476 
19.731 
20.172 .... 
25.518 
28.260 
28.969 
30.121 .... 
32.033 .... .... .... .... Nov . .... Dec . 
32.033 

1831 . 
Inch- . Inchw . .... .... .... .... .... 1.500 
0.735 .... .... 0.173 
5.277 11.652 

8.512 
13.061 21.738 
3.773 11.980 .... .... .... 1.038 .... 8.342 

32.033 64.762 

l.So0 .... .... 
1.751 
2.720 
5.263 
6.975 

11.577 
13.151 . . . . .  .... 
16.196 
18.229 
L 9 2 2 4  
21.6Q . 
22.38 1 
29.466 
36.805 . 
38 518 
40.246 
43.401 
46.014 
.48.245 .... 
53.571 
54.076 
55382 .... 
56.420 
64.762 

64.762 



The mme rain gy, consisting of a g L a  docanter and a bmm -1, b.s been 
tbmugbont the four years' ob6ematio~, and hsr d w a p  stood exposed in the 

rune situation, about tour feet abote the flat roof of the S6gar Mint Building. 
The funnel in of a c o n i d  shape ; the mouth of it, which receives the rain, m 

mrmollnted by a cylinfkried b r ~ ~  tlng, one inch in height, and of such thidmm 
u to a o r d  additional rtrength to the funnel ; it6 diameter is accurately adjusted 
(on a lathe) to preunt a area ta the falling rain of exactly ten square i n c h  ; the 
upper exterior adge of the ring ia rounded off, leaving a wmewhat sharp angle in 
the inrick. 

The tube (hat comeyo the raCsr iuto the decankr, is tong and narrow, to coun- 
teract IOM by evaporation. At ih upper end, it is cemented into a waxed cork 
which fib firmly into the mouth of the decanter. A conical broad rim of brass i. 
wldered to the boLtorn of the funnel juat above the cork, projecting wnd the 
m o d  of the decanter, over which it fits dore, end prevsnts m y  rain from getting 
into the decvlta from the outer rides of tbe f u n d .  

The height of water fallen in inchem, in estimated by weighing the water in the 
decanter. 

XI.- Table of tlrs FaIl of Rain at Tavoy, from 1st May to 31sf 
Octebct, 1831, in inchcs and tlecirnals. 

[Communicated 

Toid  of Rain in 6 monthm, 208.5 inchw. 

I h y  - 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
18 
16 
17  
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 - 

Totals,, 

by (3. Sainton, &q. Chid .%%~tarf to the Oorernmeat.] 

May. 

0.5 . . 
15  . . 
3.2 . . . . .. 
1.0 . . .. 
1.0 
2.4 . . 
0.4 . . . . 
2.3 
2.0 
9.1 . . 
1.1 
1.3 
1.4 
1 3  
0.5 . . . . 
1 3  . . 
1.0 

23.3 8 

June. 

0.5 . . . . 
2.4 
2.0 
2.5 . . 
1.7 . . 
1 5  
0 5 
0.2 
0.5 
1 .O 
4.8 
4.8 
3.2 
2.0 
0.6 . . 
0.2 
0.6 
1.5 
2.2 
2.3 . . 
0.9 . . . 
0.5 . . 
36 4 

I 
July. 

-- 
3 1 
1 .O 
4.0 
2.1 
1.7 
5.9 
3.3 
2.4 
2.0 
4.3 . . 
rn . . . . . .. 
0.6 
0 3  
1.2 
3.0 
2.5 . . 
0.5 
0.4 
0.3 . . 
1.5 
0.5 
1.5 
0.5 
0.4 
8.5 -- 

61.4 

Augwt. 

1.3 
1.5 
5.0 
2.2 . . . . 
3.0 
2.0 
2.0 
4.0 . . 
3.8 

i,k 
1.2 
2.0 
1.9 
0.6 . . 
4.3 . . 
0.5 
0.6 . . . . . . 
2.6 
1.9 . . 
0.6 
0.5 

39.2 

September. 

1.0 
2.6 
1 .O 
1.1 . . 
2.0 
3.0 . . . . . . 
1.5 
3.0 
0.5 . . . . . . 
1.0 . . 
2 2  
0 3  . . 
1 .O 
2.7 
1.1 . . 
.a 

1 .O 
0.5 . . 
2.a . . 
2'3.7 

1 
October. 

. . 
20 
0.5 
1.4 
2.0 
0 3  
1 .O 
1.5 
0.5 
1.5 
1.0 
1 A . . 
4.0 .. . . . . 
1.2 . . 
1.1 . . 
1.0 
0 3  . . 
1.6 . . 
0 3  
1.8 
0.3 . . . . 

M.5 



Memoir of Major RenneR. 

m t r a c t e d  from the a d d m  of the President of the Royal Society, Daviea Gilbert, 
Esq. M. P. at the anniversary meeting, 30th Nov. 1830.1 

Having now, for the laat time, to address you in reference to  the loss of emi- 
nent persons sustained by the Society in the preceding year, I cannot but congra- 
tulate you on the difference between the list now red,  and that which we had the 
misfortune to hear twelve months ago. Several individuals of great distinction, 
of extensive acquirements, and of splendid talents, are undoubtedly brought 
before UE on the present occasion : hut sdvaqced age or  long absence from this 
metropolis tend in some instances to l e w n  the pain we ahodd otherwise feel 
on tbe recital of their names. While in the former case, persons a t  the v e y  head 
of different departments in science, of onr own ages, and daily conversant with 
our m i a l  habita, were suddenly taken from os, leaving the higher paths of science 
(an we feared at  the time) without a foot that might in future trace their windings ; 
and our more familiar society without that sparkling of intellect, which in*mtes 
the understanding, and at once eleratea and refines the common intercourses of life. 

The individual, who uuqnestionably demania our first attention, is Major Jam- 
Rennell, taken from us in his eighty-eighth year, lamented by a11 those who are ca- 
pable of appreciating his science, and by every one conversant with his active vir- 
tues, o r  with the simplicity and kindnesa of bin manners. 

I have endeavoured to collect some particulars respecting this distinguished per- 
son in his early yenra 

Major Rennell was descended from an ancient and respectable family in Devon- 
shire, said to be of Norman origin. His father was a Captain in the Royal Artillery, 
and fell a t  the siege of Maeatrich. James Rennell was born at  his father's house, 
Upcott,near Chudleigh, in Devonahire, on the Z r d  of December, 1742. He entered 
on the naval service of his county  a t  a very early age, where his spirit and exer- 
tiom soon attracted the notice of Sir Hyde Parker, with whom hesailed in the 
Brillid frigate to India. After the conclusion of peace, his eager desire for active 
aervice induced him to  quit the navy, and he obtained a commission in the corps 
of engineers belonging to the East India Company. His zeal and abiliry in dischug- 
ing the duties belonging to this station obtained for him the friendship of many 
superior officers, and especially of the great Lord Clive ; and he wan soon promoted 
to the station of Surve~or-General in h n g a l .  

The fatigues attached to this civil employment were sufecient to a h a n s t  the 
strength of m y  European constitution, conducted as were the surveys, with indefa- 
tigable industry, along the banks of the great rivers, periodically overflown and 
perpetually damp. But these were not all : Major Rennell, in encountering dangeta 
which are inseparable from military renown, bad suffered wounds so severe that he 
wan, I believe, twice left exposed on the field of battle, and never recovered from 
their effects up to the latest period of his life. These altogether compelled his re- 
turn to England, and alone prevented him from attaining the highest military 
stations. 
Retired to privatelife, the whole energiesof his mindwere directed to scientificand 

literary pursuits. We have, for~nded on his exertions in India,-An Atlsr of Ben- 
+A Map of the Mogul Empire-Marches of the Army in India-A Map of the 
P ~ l l l &  

But the mental powm of Major Rennell were far from beingconbned t o o m  
region of tho world., 



410 Questions concerning the Jtwa of Malabar. !P=* 

We have from hia pen a work on the Geography of Africa. And with a vigoar 
of intellect that may well call to our recollection the greateat ef the Roman cenmm, 
be acquired a t  an advanced a competent knowledge of Greek for consulting th. 
early writem in that langaage, and gave to the world, The Geographical Syatem of 
Herodotus, inclnding the Expedition of Dnrius Hyataspes to Scythia; The Site 
of Babylon ; The Temple of Jupiter Ammon ; The Periplas of Africq kc. ; md 
A Dissertation on the Locality of Troy. 

The attention of thin great investigator of every thing connected with the surface 
d o u r  globe, extended itself from mountains and plains to the waters of the ocean; 
and produced a most curious investigation of the currents prevalent in tbe Atlantic, 
and of accumulations c a d  by certain winds in the English channel. 

And lastly, I would mention a very ingenious mode of ascertaining distanas, 
and connecting with their bearings the nctuallocalities of spota in the Great Desert, 
by noting the average rate at which camels travel over those worlds of sand. 

This is a very imperfect catalogue of the works puhliehed by Major Rennell; 
and I am happy to add that several more exist in manuscript, destined, we may 
hope, a t  no distant time, to appear. 

Major Rennell has been honoured by the Copley Medal from this Society; by 
the Gold Medal From the Royal Society of Literature: he was a Corresponding 
Member of the Institute of France, and a Member of various other Societies. 

Our regret for such a mnn, exerting his intellectual powers wit11 so much energy 
and to snch useful purposes, t h m u g b u t  the course of a long life, and up to his 
eighty-eighth year, must always be strong and sincere; hnt we console ourse lm 
with the reflection that he had attained the utmost ordinary limit of human life. 
amidst the respect and esteem of all who knew him, nnd that his memory is revered." 

XII1.-Questiolls concerning the Jews of Malabur. 

The following questiow have been submitted to the Asiatic Society by the Rev. 
H. H. Milman, M. A. who is well known to he engaged upon an elaborate history 
of the Jewish nation. Any correspondent who can supply information upon the 
various aubjects of his enqrriry, may either address their com~nunieations direct to 
that  gentleman a t  Reading, or consign them to the Asiatic Society fortrnnsmisaion. 

1. Is the date of their migration to India in or  about the year (according t o  
their reckoning) 4250 (answering to A. C. 508) generally agreed upon ? 

2. Have they any Hebrew writings besides their copies of the Scripturetiif so, 
what is their nat~lre ? 

3. Have they any religious traditions-and if so, in what respect do they hold 
them ? 

4. Wbat books do their Scriptures contain ? more particdarly have they t h e  
books of Ezra o r  Eather ? or  any of tfioee which we call the Apocryphal books ? 

5. Have they any synagogue--if so, what is its form ? what is its reputed m- 
tiquity ? in what manner is the service conducted ? 

6. How is the community governed? by a religious o r  a civil head ? by 
Rabbi or  a Magistrate ? 

7. Have they any religiow teachers ? what is their character and authority ? 
8. Has the mass of the people any knowledge of the Hebrew language ? Ls it 

used among themselves for the purposes of commerce, o r  on any other oceasiona ? 
(It would be curious to ascertain whether, aa is stated of the Chinese Jews, theis 

b 
Hebrew is infected with Persian idioms.) 



9. Do they keep t b c m l r a  entirely aeclu&d from their. ne-tghbonm, o r  do 
they in any cane, inter-marry with them ? Do they m p l e  to consort with con- 
cubines of o(her raca ? 

10. Do they obaerre tbe sabbath ? and with what degree of rigonr ? 
11. What fmts and fativale do they obaerve ? mom espoeially the feast of 

Wrim, which commemorated the deliverance of the people under Esther. 
12. Do they rigidly adhere to the law as regards meats, kc, ? 
13. Do they practise commerce, and to what extent ? 
14. Have they any knowledge of or  wnnexion with more remote communities 

of the Jews in India, those said to exist in Thibet, o r  with those in China ? 
15. What are their notions about the Memiah, and the rentoration to Palestine ? 
16. W b t  are their fal ings torrrrda Chrbtians and Christianity ? 

On the BLack Jelas. 
1. In what pointa do the black Jews difler from the white ? 
2. How far do the black Jews conform to the usages of the law ? 
3. Prom what race of blacks do they appear to have derived their complexion ? 

Have they any thing of the Negro caste of countenance ? 
4. In what estimation are the black Jews held by the white ? Do the white 

arknowledge their superior antiquity ? 
5. Are there any distinct traditions of their migration into India, o r  of the 

quarter from whence they came ? 
6. Is  there my thing either in the character or tradition of the people to  

justify or  refute the opinion, that the black Jews are descendants of the whites. 
inter-marrying or  consorting with-any of the native races j with tribes of Arabian 
descent, o r  with foreign slavea from any other quarter ? 

The question relating to government, urtages, copies and contents of copiea of 
the mred writinp, would be more satisfactorily answered, if addressed separately 
to each race. 

Z(1V.-MisceUaneous Notices. 

1.-Populotim of Ctntral India. 
The following proportion is the reslllt obtained from a'census of population 

taken in a district comprehending 27 square miles, situated in one of the central 
province. 

283 inhabitants to 1 square mile. 
The proportion of males to females i an 1.12 to 1. 
Ditto ditto boys to girls do. do. 1.19 to 1. 

The district is generally fertile and well cultivated. I may add that the average 
number of inhabitants per square mile in the whole of England is 222, and ave- 
rage quantity of land to each individnal3.1 acres ; in the dirtrict under review 
i t  M 220 acres. 
The land not fit for cultivation (including sites of villages, roads, kc.) in to the 

whole area M 1 : 4.432. 
As far as was ascertained, i t  appeared that the average proportion of the gross 

produce paid to the zemindar ss rent is \ of the whole. The highest rent paid 
for any considerable quantity of land is 8 Rnpeea per bigah, or rather more than 
15 rupees 1 an. per acre. 

Prom an average of 9 yean' collectiom it appeared, that on acwnnt of the 
r h o l e  divLion (in which the above 27 square! miles are comprehended) the zemin- 



d m  had collected from the cnltirators and tenants 89 per cent of their demand 
(upwards of 2 lakhs). Of the collections thos made, the land-tax paid to  Govern- 
ment amounted to 56 per cenr h u m h g  the gemindar's demand to be onethird 
of the produce, the land-tax will be equal to nearly one-sixth, a much smaller 
proportion than L frequently stated to be extorted 

3 

2.-4mpon'tion of Sealing Wao. 

1 Ib. of Chuprah Lac. f dr. of Camphor. 
1% oz. of Lavender-water. f dr. of Myrrh. 
f dr. of Musk, o r  o r  
f dr. of Ambergrin. f dr. of Frankincense. 

Strain the Lac thus,-break i t  into small pieces; melt it over the fire in a long bag, 
whicll being twisted atthe ends, will cause the Lac to exude, when it is to be taken 
off with an oiled knife, and thrown into cold water. The Lac in to be taken np by 
means of a stick, (such sd is in use among wax-makers) and warmed over the &re; 
then pressed, kneaded on a stone (oiled), and beaten. The colouring matter in 
then to be added, and well mingled with the Lac ; after this, having spread open the 
wax, pour upon it about f ofa spoonful of the perfume ; c l o e  the wax over it; beat 
and knead ns before; after which more perfume may be added, if thought ne-ry. 
The camplror and other ingredients must be well pounded and mired ; after which, 
spiritu may be added, and the mixture exposed to the sun for one or  two days. 

3.-The Van Dimen's Land 7'ign. 

The animal described under this name by Dr. Grant in the 30th No. of your va- 
luable " Gleanings," and of which the specimen, from which his description waa 
taken, may be seen in the m w u m  of the Asiatic Society, belongs to that genua of 
the Marsupiota which ha8 been instituted by Temmiock, under the name T b l o -  
A,,,, for the reception of the Didelphia Cy~ocephah.  Harris. 

In the last edition of the R8gne Animal, this genus is admitted as a suhgenos of 
D ~ - .  The nnimals appertaining to it are distinguished from the Sariguca by 
the hind feet being destitute of a lhamb, by the tnil being hairy, and non-prehensible, 
and by haring two incisors lesa in each jaw. The number of the cheek teeth ia thc 
same. Thus they have 46 teeth, but the outer border of three large cheek teeth is 
salient and trenchant, and resembles the carnivorous tooth of the dog: their earn 
are moderate sized, and hairy. The animals belonging to the new genus Phascogak 
Tem. hare the same number of teeth am the Thylacini, but in the former the middle 
incisors are longer tban the others,and the cheek teeth are more bristled withpoints 
-a circumstance approximating them to the Saripea, which they resemble in point 
o f  size. The D y u r i  differ from the Thyhcini in the number of their teeth, having 
four molars less, though not in each jaw, as accidentally stated by Cuvier. The Pa-  
rcnnek~ hare the two digita next the thumb united by skin as far ar, the nails, and 
differ in many other respects from the Thykcini. 

The teeth of the Sarigwa are as follows: incisors 60 canines ; ;, cheek tcp& 
3) = 50, and those of the Thylacini, (there being two incisors less in each jaw,) 
incisors #, canines : :, cheek teeth If = 46. This is the number found in the 
mpecimen of the Van Diemen's Land Tiger. Dr. Grant having (most probably in 
his unwillingness to  injure the specimen by a minute examination of &e s t sened  
parta about the mouth) overlooked a small cheek-tooth on w h  side of the opper 
jaw. 
" Of the genus Thylacinua," Coder, " only one species is known, from Van 

Diemen's Land, of the size of a wolf, hut lower on ita 1egl: of .grey colour, with 



ptripes of black on the m p p e r .  It u very arnimun, and h m b  all Linda of 
m l l  quadrupeds." 

I presume that we cannot admit the Van Diemm's Land Tiger M a new species ; 
ita c h a m t e n  being decidedly those of the Thylacinns Cynocephalua. 
4 . -4hkr ide  of Lime, a prwiyying and dir-iflrcting prparstiom for tAe w e  of S h i p  

and Reridata in Warm Climate:. 
The valuable properties of this preparation in correcting every species of infec- 

tion and etllovia, arising from animal and vegetable decomposition, have long been 
known to the faculty ; but from the di5culty and inconvenience attending ita 
application, the use bar been hitherto tonfined to dis-infecting apartments and 
buildings, from which the inhabitants w e n  previously removed ; and, of coilme, 
it could not be employed on board sh ip ,  o r  in private houses. 

The dis-infecting preparation is now presented to those engaged in shipping, o r  
exponed to noxi0118 atmoapberes, in a form by which these difficulties are entirely 
obviated, and i b  properties equally preserved. The iostmctions for its use a n  
perfectly aimple ; no injury or inconvenience can possibly arise from the applica- 
tion, and the means of preserving health, from the influence of noxious vapourr, 
are brought within the power of every one, at  a trivial expence. 

A few instances will illustrate i b  powerfully beneficial effect when preprred, aa 
follows : 

To one pound of the powder, pour gmdoally five gallons of water; taking cam 
to  break all the lumps ; stir the mixture well ; aUow it to settle ; and draw off the 
clear liquor, which is then fit for use. 

The bold of a ship is 6ometimes insupportable from the confined air, and wind- 
sails produce little or no effect; but thin liquid sprinkled from a watering-pot, 
will entirely correct it io a few minum : from which will be perceived its value 
on board convict and other vessels, where numbers are confined in a small spsee. 

The moat offensive water for ship's use may be made pure, and fit to drink, by 
adding a few ounces to a barrel ; and the precaution should be particularly attend- 
ed to, when the water-casks are filled abroad, an the water of most rivers in warm 
climates, is impregnated with substances highly prejudicial. 

Deep wella and sewem unopened for many years, which wol~ld o c c ~ i o n  death 
to any one attempting to descend into them, may be entered without the least 
risk, by previously throwing in some of the liquid. 

T o  the powder, laid along the crevices of doom and windows of houaea, in 
places suffering from infectious or contagious disorders, has heen attributed the 
preservation of the inlrabitants. 

The foregoing instances are sufficient to satisfy the moat sceptierrl, that the 
effects of the preparation are powerful ; and, at  the same time, most beneficial in 
a11 cases arising from infection or contagion ; the proof of its salutary influence is 
in the power of every one, and the trial may elicit a more extensive application. 

On board ship, the liquid may be beneficially and economically subatituted for 
vinegar, as it ia cheaper, and will be found much more effective. The proportion 
of  one pound of powder to five gallons of water, will answer all the ordinary pur- 
potws of sprinkling the hold, whilst taking in, and particularly in discharging 
cargo, as well M the decks during the voyage, every morning and evening. The 
most baneful effects are frequently experienced, when vessels are in port, in a 
warm climate, from the miasmrta, ariaing from vegetable decomposition on shore; 
and it will be found of great service (in addition to  sprinkling the decks twice a 
day), to allow a small quantity of the liquid to remain in open dishen between 
deck during the night. After discharging cargo, especially, if from wum 



M M c e l k u r  Notices. 

chat=,  the whole of the inside of the venue1 may be Pdrmtageoualy d e d  with 
the solntion, well-stirred, and put on with a bnuh  ; and it  may be found apresema- 
tive fmm tbe d ry-rot, if the cause lie in the effect of confined air in the timber. A 
v-1 may be freed from rats, by adding to the clear solution two o r  three o w e s  
of oil of vitriol, o r  a pint of common vinegar ; the dolution being p l d  in a dhh, 
at the bottom of the hold, and the hatches well stopped, to prevent the eaupe of 
the gas which will be thrown off. 

In the East and Weat Indies, the Mediterranean, America, and on the Coaat of 1 

weight, at 3d. per Ib. in a dry state, as it occupies less room than its solution, and I 

Africa, the proputiea of the purifying and dis-infecting preparation will be fully 
estimated. To  the European inhabitants of those countries, equal benefit may be 
derived from similar use of it in their habitations ; and it remains to be proved by 
experience, whether it may not obviate many causes of death in tbose climates. 

All orden will be punctually attended to, if addressed to, F R E D E R ~ C  FINCHAM, 
M a m c / . c l u r i ~  Chmrirt. 

Or to the Agents for the party at Lloydfield, Manchester, London, Liverpool, 
and Bristol. 

For the convenience of shipping, the preparation is put up in casks of 5 0 k .  

d t  water will extract the purifying qualities as well aa fresh. 1 

I 

Those who prefer the solution may have i t  in carboys, containing about 10 I 

gallons, or 1001ba. at  3d. per Ib. of which about one point, o r  pound, may be 
added to five gallons of water. 

In  the sick wards a flat dish, containing the solution or  powder, should be nus- 
pended, which will in a short time destroy the e6iuvia. When the dysenkry 
pmaila, its use will be still more beneficial ; for it has been considered, that when 
from the numbem confined cleanliness cannot be so immediately observed, the 
effect has added to the cause. Its une will lead materially to the comfort of those 
who have water-closets in their eab~na, as a very small quantity added to the water 
in the pan, will deahoy every pnrticlt! of emuvia 

The best criterion for the proper use of the solntion is the effect ofthe chlorine I 
itself : an soon as the gas is perceptible to the smell, i t  is in excess, and the solution I 
s ~ o u l d  he removed. I 

After the solution haa been made and the clear liquor d r a m  off, and applied to 
any of the foregoing purposes, the lime which remains should on no account be 
t h r o w  sway, but thinly rpread on a board hetween deck ,  and clr f i r  or it goo, i t  
will absorb the carbonic acid of the respired air and correct its deleterious proper- 
ties ; o r  it may be better, instead of suspending the solution, to put the powder 
itself thinly in the dish, and then both operatiom will be going on at  the same time, 
the chlorine destroying some of the noxious vapours, and the lime Pbsorbii the  
carbonic acid. 

When the surgeon of the ship has sscertained how smdl  a quantity of the 
solution will effect the purpose of purifying the air between decks, that quantity 
should be strictly adhered to ; and when, from the effect of coming into a warmer 
latitude, he finds more ia required, he should tham increaae the quantity. I t  
may he farther useful to remark, that when once the quantity required is known 
it is of no consequence how much it is diluted, provided the whole mixture in 
employed, and not allowed to run away before it has given out its gas : indeed, 
the more a given quantity is diluted, the more readily will its chlorine unite with 
the surrounding atmosphere by acting, or being acted upon by, a more extended 
muface. I should also recommend the chlorine diluted solution to be sprinkled 
between deckr, after they have been weehed, m grease would &mini& diminLhe eft- 



h my fimt paper, I did oat atate wbat quantity of the powder would pnrifp 
water ; and in my I&, 1 have only stated the effect in Harrowgate water, (llb. to 2M) 
pllonr.) b r i n g  no fetid Tbnma water to try with, I can give no speciec direction8 ; 
but I wonld atrongly recommend tryin& the smallest quantity first, and m u -  
ally incnuing  till the effect ia produced, otherwise a prejudice might be excited in 
the m i n b  of thecrer. The experiment can be M well tried in a bottle, o r  a butt. 

NOT=.-In the journal of tbe Royal lostitntion for 1831, there in an able paper by 
Doctor Ure on the aubject of the Chlorides ; it strongly mcommenda the addition of a 
little sulphuric acid to the powder, without whicb the Chlorine is but imperfectly and 
slowly disengaged.--ED. 

5.-The Popukrlim of the N e t k l ~ n d r .  
The population of the Netherlanb haa i n c d  very nearly 11 per cent. in ten 

para, i. e. from 5424502 in 1815 to 6013478 in 1825. In tl~ae 10 yeus, the 
births have been 2015646, the deaths 1421600, being 67 : 47 nearly, the marri- 
ages 430247. The number of divorced was 605, or 1 to every 711 m a r r i w  

A comparison of the rtatistia, of the Netherlaub, G m t  Britain and France giver 
the following proportions. 

N c t h m h d .  Gred  Britain. R a n n .  
100 are born for every 2807 inhabitantr 3534 3168 
100 die, 398 1 5780 4000 
100 are married, 6575 6667 6745 
100 marriages produce 468 births 359 426 

Prom these numben, it may be concluded that life u most valuable in England, 
next in France, .nd least in the Netherlanda ; the two latter being oeuly  the name, 
while in Great Britain it in more valuable in the proportion of 3 : 2. We also sea 
that fewer births take place in England, the reason of which it is difacult to con- 
ceive We may fur thq  infer, that in England, the chance# of death aad marriage an 
marly eqnal, being M 67 to 58,wherus in Holland and France the cbancea a n  nearly 
2 to 1 agunrt marriage. The proportion of tbow who annually marry, to the 
whole papalation, ia nearly the same in each country, namely, 1 in 67. 

6.-Height of d m ' c s a  .llmntcriar. 
Chimboruo baa long p d  for the highest of the Cordilleras ; md until the 

diawvwy (memarsmaat) of the Himalaya, was  sup^ to be the bighest moun- 
t.in in the world. M. Humboldt. .s he himself ob.erve~, had the pleanure of seeing 
a greater extent of monntaim tlun any other geogncnt (geologist), but he did not 
punw bia tnrdr to this part of the Andes, where subseqntmt travelkrs have 
~ r t a i n a t  tba height of Ohe Ylimani to be 21,800 feet abwe the level of the ser, 
u d i  that of Chimborrzo by 3-110 very great direrenee, it may perhaps be 
cuid, in aubjecta of snch ~t dimensions ; but atill quite sufacient to take from the 
latter tbe palm of anperlatim magnitude and grandeur in the great chain of the 
Anda. Mr. Penthod, who mesnmd the Ylimcurt in 1826, gave me his calcnlrtiona 
with the m u r k  that thy reprlrd rcr(rforc, conreqmntl J they were not inteaded to 
go forth aa muate.-Temp&'a 2hue& in Puu. 

We ham inrertect tbe fatsgbinr, not SO thinkingold Chimboraw, for whom, as 
a particular friend of the d e b r a t e d  HumBddt, we h v e  a great regard, s b d d  be 
depoaed from his high and palmy state as sovereign of American mountains, 6u t  
!imply for the $formation of our renders ; for we think, not only that 380 feet is no 
very great difference in subjects of such vast dimensions, but also that an error to this 
amount may so rery easily be committed in the measurement of so lofty a moun- 
taiu, that we cannot receive Mr. Pentland's result as established, till we have a fun 
detail of the inrtmmenb he used and the methods he followed. 



7.-Bird+ dercribcd by Hardudckc, or* Air paperr. By J. E. Gny. 
From Gnflth'a Cuvier. 

Brown Prnang P k m n t .  Hardw. MSS. Phaaianw cartannu. Belonp to tk 1 
mection with naked orbits and short tail. ' 

Bright chesnnt brown, back, wing coverts, and seoondaries, minutely black 
rpeekled : chest, brnwn and black varied, rtreaked with white: abdomen black 
lunulated with white; middle tail feathers, slightly black brmded: spnm Pag 

rhort; head feathers deficient, length about 18 inches. Penang. Mus. Gen. Hardwicke. 
The following have orbits covered with feathers, and short t a i l s4hey  are perhap 

more allied to the partridge than the pheasant. 
Bhd-headed Pheasant. Hardw. MSS. Pharianw Mekmocqhah,  Gray. 
Varied black and white, small undulated hand witb white spots, surrounded by 

a large black ring : neck and small wing-coverts, orange-red : chest, orange-red ; 1 
with white-eyed black spots : belly with black spotq including a smaller white one; 1 
head and upper part of neek, black ; crest erectile ; orbits feathered like P L  Satyru, ~ 
bat not having either horn or wattle. Female-pale brown : back, varied with black 
lunate spots, and small black edged, white spots ; wings, with angular black brrads; 
crown crested, black and brown banded; neck bright red ; lower part lanola:cd 

lunated bands ; tail, undulated, black and brown, punctately banded ; rparka. 
pale brown, with black curved lines; beneath paler, with indistinct blaclrish 

Almonh. Gen. Hardwicke. 
BrownNepal Phewant. Hardw. PhM'anwNepaCcnria, Gray. 
Female-pale brown: each feather with several cnrved blackish punctated liner, 

near the end : beneath paler : lower part of the neck, wing, and body, with trim- 
gular white spots, edged with black in tbe centre of each feather; loinn and romp 
with a black spot on the centre of each feather ; thighs, pale, blackish banded : q d b  
and tail, pale chesnut, with crosa ban& of black dots. Like female of LopRopbm 
Impcyrmw, but orbits, feathers, bill, and plumage different. Length 20 h c h a  
MaIcabore ,  darker ; the quill and rail feathers, blackish brown, with 5 or 6 irre- 
gular pale, yellowish bands; and a short blunt spur. Under that division of 
tbe genun St*, which Cuvier has denominated Bubo (Ducr), we find in Gdi thr '  
tramlation of the R h p e  Animale, the following additional note by Gray. 
'' Others have all the appearance of the Ducs : but the t a m  and hes are quits 

naked, shielded in front andreticulated behind." 
Hardwicke'r N&d-kgged Owl. St. Hardvickie, n. 
Pale brown : feathers of the upper part marked with a broad longi tad id  band: 

beneath marked with a narrow longitudinal band,and mme obseure cross o n a  : wing 
and tail banded with deep brown. Length 23 inches, India-perhaps the Hechrr 
Owl, Lath. Hist. 1. 13." 

As errors in 8 work like that we have quoted from, should be expoaed i a l i r iu ,  
perhaps nome of your correspondents will be kind enough to state if in the bird in 
question (Hardavicke'r Naked-kggrd &I) the lega and feet are rhielded h front 1 
and reticulated behind," as described by Gray, or ret icultrd a r  well &/en aa be- I 
hind. This to many may appear a very trivial circumstance, yet thewerenee,  trivial 
tbough it b, h ~ s  frequently of late been resorted to  M a generic much l e u  a speci6c 
distinction. 

The following Register of the weather at  An, communicated by Major Burney, 
has, we are ashamed to say, laid neglected for many months amidot the accamu- 
ktcd papera in our printer's hands: it is a continuation of the former r-ter 



published in the leeond volume. page 200 8 with the exception of a few blanh ths 
aeriu now given completa the yeu's obsarrtio~u. and M tht timu ue judici- 
ously chosen w, at to shew the daily maximum and minimum both of thebarometer 

l 
and thermometer. these tabla will be highly valuable in 6xiug our knowledge 
of the climate of a p u t  of the world b nhich our urerr ir bat reant  and may 
prove transient. 

Mclcmobgkal Diary. hqt  at h a .  by Major Burney. Reddm . 
Brro . 

29.540 
730 

.. 
550 
598 

6% 
soo 
652 
664 
652 
636 
628 
634 
W 
870 
6'22 
612 
668 

$82 
642 
624 
604 
546 
526 
500 
552 
546 
6G4 
578 
6:M 
616 
824 
616 
630 
616 

602 
630 
676 
652 
638 

712 

640 
670 

1830 . 
June . 

25 ............ 
26 .......... 
27 .......... 
28 .......... 
29 ........... 
30 .......... 

July . 
1 .a*... .. .. 
2 .......... 
3 .......... 
4 .......... 
5 ........... 
6 .......... 
7 .......... 
8 .......... 
9 ........... 

10 .......... 
11 ........... 
12 ........... .......... 13 
14 .......... ........... I5  .......... 16 .......... 17 
18 ........... 
19.. ......... 
20 .......... 
21 .......... 
22 .......... .......... 23 
24 .......... 
25 .......... 
26 .......... 
27 .......... 
48 .......... 
29 ........... 
30 .......... 
31 ........... 

August . 
1 ............ 
2 ........... 
3 .......... .......... 4 .......... 5 
6 ......... .......... 7 
September . 

10 .......... 
11 .......... 

' ~ u c r  . 

88.6 
89 . . . .  
84.5 
89.5 

87.5 
87.5 
88 
86.5 
84 
82 
83 
83.5 
85 
83 
82 
81.5 
83.5 
84.5 
86 
81.5 
84 
86 
87 
82 
83.5 
82 
83 
81.5 
81 
82.5 
84.5 
82.5 
83.5 
82 
83.5 

84 
83.5 
83 
02 
82.5 
84 
83 5 

83 
81.5 

brro . 
 P.M. 

29.488 
B2O 
594 
47.2 
414 
4g0 

468 
482 
496 
022 
610 
614 
620 
618 
(182 
6fl 
M8 

bq2 
632 
806 
510 
604 
472 
458 
410 
406 
430 
4.30 
472 
486 
600 
628 
490 
508 
510 
490 

486 
544 
548 
546 
610 
690 
602 

. . . .  .. 

Tber . 
attbd . -- 

94 
93.5 
94 
96 
97 
92 

W 
90.5 
93 
93 
89.5 
87 

88.5 
896 
88.5 
83 
66 
87 
88.5 
90 
87.5 
88.5 
88.5 
82 
86 
89.5 
86 
83.6 
82.6 
85 
86.5 
86 
87 
89.5 
876 
87 

87.5 
89 
89 
85.6 
88 
87 
89.6 

. . 

----- 
79 
80 
81.5 
82 

83.5 

84 
134 
82 
81 
81 
78.5 
775 
76.5 
77 
77.5 
78.5 
77 
79 
80 
81 
81.5 
79 
81 
82.5 
79.5 
79 
79.5 
80.5 
79.5 
78.5 
78.5 
78 
79.5 
78.5 
78.5 
78 

78.5 
78 
79 
77.5 
77 
19 
78 

78.5 

. in air 

88.5 
92.5 
93 
95 
96 
91 

89 
89.5 
93 
92 
82.5 
86 
84.5 
87.5 
88.5 
87.5 
82 
85 
86 
87.5 
89 
8tj.5 
87 
87.5 
84.5 

84.5 
85 
82.5 
81.5 
84 
84.5 
84 
86 
87.7 
86.5 
86 

86.5 
88 
88 
84.5 
87 
88 
8p5 

.. . . .  

Thrr~uom 

89 
W 
W 
91.5 
92.5 
916 

89 
89.5 
89.5 
89 
85 
83.5 
85 
85 
85 
84.5 
81 
83 
81 
84.5 
87.5 
82.5 
85.5 
86.5 
R5-5 
83.5 
85.5 
83 
80.5 
82 
81.5 
64 
83.5 
83 
85 
84 
64 

64.5 
86 
86 
83.5 

85 
86.5 

82.6 
84 

. 
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84 
87.5 
89.5 
90.5 
80.5 
88 

W 
re 
86.6 
84 
79 
77.5 
79.5 
80 
84.5 
82 
80.5 
83 
83 
85 
87 
14 
85 
85.5 
82 
8 4 ~  
82 
8 2 '  
81.5 
79 
82 
84 
a . 5  
83 
83 
82 
82.5 

83 
84 
81.5 
81 
82 
82 
81 

81 
81 





1830 . 
November . 
9 ........ 
10 ........ 
11 ......... 
12 ........ 
13 ........ 
14 ........ 
15 ........ 
16 ........ 
17 ........ 
18 ......... 
19 ......... 
20 ........ 
2.1 ........ 
22 ........ 
23 ......... 
24 ........ 
25 ......... 
26 ........ 
27 ........ 
!a0 ........ 
29 ........ 
30 ........ 
December . 
1 ........ 
2 ........ 
3 ........ 
4 ........ 
5 ..em.... 

6 ........ 
7 ........ 
8 ......... 
9 .......... 
10 .......... 
11 ........ 
12 ........ 
13 ......... 
14 ........ 
15 ........ 
16 ........ 
17 ........ 
18 ........ 
19 ........ 
20 ........ ...... 21.. 
22 ........ 
23 ........ 
24- ....... 
25 ........ 
16.- ....... 
27 ........ ........ 28 
29 .......... 
30 ........ 
31 ........ 
Jan . 1831 . 
1 ........ 
2 ........ ........ 3 
4 ........ ........ 5 
6 ........ ........ 7 

Ther . 
atthd . 
7 
75 
75 
73.5 
76 
76 
76 
74 
73 
73.6 
72 
73.6 
72.5 
68 
69 
71 
69 
68 
67 
67 
66 
65 

67 
68 
68 
67 
68 
68.6 
69 
68.5 
68 
68 
68 
68 
68 
66 
65 
66 
65 
65 
64 
65 
67 
67 
64 
62.5 
62.5 
63 
62 
63 6 
63 
63 
62 

62.6 
63 
59 
60 
59 
58 
58 

Bar0 . 
at  101.~1. -------- 
29.996 
980 
882 
872 
850 
904 
P74 
852 
856 
902 

. 894 
890 
916 
964 
924 
8Sa 
924 
890 
854 
858 
840 
838 

810 
850 
850 
806 . 818 
880 
900 
948 
928 
920 
922 
976 
972 
958 
946 
906 

30.000 
018 

29.982 
Y92 
992 

30.006 
014 
006 
000 
000 

29.994 
944 
930 
936 
892 

850 
790 
872 
914 
902 
924 
568 

B u o  . 
r P . ac . 
9.87 
778 
780 
760 
760 
788 
738 
742 
772 
792 
788 
778 
832 
850 
782 
766 
804 
760 
738 

7ih 
714 

706 
732 
710 
702 
740 
740, 
788 
812 
812 
812 
820 
850 
817 
864 
843 

9ii 
940 
880 
902 
878 
890 
912 
880 
906 
888 
882 
830 
822 
826 
746 

728 
708 
760 
802 
820 
814 
856 

Ther . 
attbd . 
76 
78.6 
79.6 
79 
80 
81 
81 
80 
801 
79 
78 
7b 
76 
77 
76 
77 
77 
76 
74.6 
. . 
74 
73.6 

75 
75 
75 
74 
755 
75 
75.5 
76 
76 . 
75 
7&5 
75 
75 
74 
73 . . 
73 
73 
72 
72.6 
74.6 
71.7 
70 
70 
68 
71 
71 
71 
75 
72 
71.6 

72 
70 
69 
65 
63 
64 
634 

in air . 
4 p . M 
75 
77.5 
78.5 
77 
79 
80 
SO 
79 
i9.5 
i8 
77 
77 
76 
79 
75 
76 
76 
75 
73.5 . . 
73 
72.5 

74 
74 
74 
73 
74.5 
74 
74.5 
74 
i5 
74 
755 
74 
74 
73 
72 .. 
72 
72 
71 
71.6 
73.5 
0 7  
69 
69 
67 
70 
70 
70 
74 
71 
765 

71 
69 
68 
64 
62 
63 
62.5 

Tbermom . 
Noon . 

72.5. 
75 
75.5 
5 . 5 
i6.5 
77 
76.5 
75 
75.5 
74 
73 
74 
74 
71 
71 
75.5 
72 
69 
69 
70 
70 
67.5 

69 
68 
71 
70 
74 
70 
70 
76.5 .. 
71 
71 
70 
70 
67 
67 
68.5 
67 
67 
67 
67 
69 
61 
66.5 
65 
64 
66 
64 
65 
66 
66 
65.6 

64.5 
64 
60 
60.6 
59 .. 
58.5, 

Min . 
night . . 

60 
61 

62 
62 
61.5 
63 
63 
64 
61 

63 
61.5 
68.5 
51.5 
57.5 
58.5 
as 
58.6 
59 
59 
62 
59 
54.6 
55.5 
58 
54 
57.6 
57 

55.0 
56 

55.6 
54 
54.5 
54.5 
65 
53 
60.6. 

9 P . n 
74 
76 
78 . b 
77 
78 
78.6 
77 
77 
76.6 
75 
74 
73 
72.6 
74 
75 
75 
72 
69.6 
70 
70 
70 
71 

71 
71.6 
71 
71.6 
72 
73 
73 
72 . 
73 
74 
73 
72 
69.5 
68 
70 
68 
69 . 

69 
70 
69 
71 
69 
68 
66 
66 
67 
67 
68 
67 
67.6 
68 

69.5.. 
66 
65 
63 
584 
61 
61 

f6 A . M . 

70 
13.5 
73.5 
73 
74 
74 
74 
74 
71.5 
70 
31 
71.5 
72 
68 
69 
11 
68 
64 
64 
64 
64 
63 

65 
64 
65 
66 
67 
66 
67 
67 
65.5 
68 
68 
61 
64 
64 
61 
62 
sz 
62 
63 
64 
64 
64 
62 
60.0 
59.5 
60 
61 
62 
63 
62.6 
61 

63 
62 
60 
61 
57.6 
57.5 
57 



1831 . 
Peb . - ........ 8 

9 ........ 
10 ........ 
11 ........ 
15 .......... 
16 ........ 
17 ........ 
18 ......... 
19 ........ 
20 ........ 
21 ........ 
22 ........ 
23 ........ ........ 24 
25 ........ 
26 ........ 
27 ........ 
28 ........ 
29 ........ 
30 ........ ........ 31 

Peb . 
1 ........ 
2 ........ 
3 ........ 
4 ........ 
5 ........ 
6 ........ 
7 ........ 
8 ........ 
9 ........ 

10 ........ 
11 ........ 
12 ........ 
13 ........ 

. 14 ........ 
15 ........ 
16 ........ 
I7 ........ 
18 ........ 
19 ........ 
201 ...... 
21' ...... 
'2zs ...... 
23' ...... 
2-46 ...... 
256 ...... 
26 ........ 
27 ........ 
28 ........ 

March . ........ ........ 1 
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9.-Note on tbe Staloffaritfc Bd& 4 t A e  Kcyo C ~ ~ H I .  
[Bad at a Meeting of the Phyrial Clan As. 80c.I 

I lately went to see the cave in this neighbourhood. I t  would be thought a 
wry tine one by every person who hare not teen the other new Pandua, which 
excede. it greatly in the dimenoions of thm M L ,  kc. I went p u t i a ~ l u l y  to en- 
deamw to ascertain the mode in which the ronnd balls, of which I formerly m 
you specimenn, are found ;-but I cannot even form a conjecture how they can pos- 
nibly obtain that shape. They are found in abundance in only one spot, about 30 
yardn from the mouth, to which you descend about 7 or 8 feet, and the bdL in 
the level spaca between this and the next asaat,  which may be in length 30 feet. 

They commence at A A, and a n  there almost all smooth, and of the size of from 
a grape shot to a small pea. At B B, they are larger, and u n  wcmted  with the 
cadi8ower looking matter that giver them the appearance of the native sweet- 
meat, d e d  huf&e. I t  is impossible, rs you will aee from the situation of the 
plur that they ccm rounded by a stream running through the cave at any season of 
the year. .They seem, however unaccountable it may appear, to be formed by 
dropping from the top, but how to account for their a ~ u m i n g  a shape dmort 
spherical, I know not. One would soppose that they would neceaaarily be Bat on 
the aide upon which they reat-and in fact a few are found of that shape, not 
differing in other nspects from the round ones. There is a layer of the ba l l  
almost six inches thick, and under that two feet of white spar formed by the drip- 
pings from the roof, and similar to the stalactites which depend from it ; below thebe 
is a mixture of whitest clay and apeciea of broken lime-stone. Ishall d b  deeper 
h-r in some other place, being unwilling to disturb the balls by blasting, for 
they are dmmt peculiar to this particular spot, a very few only being found in ad- 
vmce. Nobonen were fomd er:cept mme very recent ona, apparently thone of b. 

The friand who obliged us with the essay on Billiards, hsll further m t r i b n t d  
for rhe benefit of o w  Mofussil Philobilb the following receipt for making the wax 
which the French one for fixing the leather tip to the point of the cue, and 
which holds better than glue in damp and rainy weather. I t  is in fact the pure 
noin of lac obtained by dissolring shell-lac in rectihd spirits of wine. 

&+t.-Put into a bottle crs much coarsely pounded shell-lac as will half fill it. 
Upon this pour highly rectified spirits of wine, filling up the bottle. Shake the 
bottle frequently for a day or two, and then allow it to stand for a few days mom, . -  - 
when a pure clear wlution will be obtained. Pour this off into a metal cup and 
~t fin to the spiritr of wine. When the &.me goen out, pour the hot lac on 
a piece of g lm,  plate, or  any smooth subataoce, damping or greslling the 
surface t d  prevent the adhenion of the wax. When nearly cold, the wax will 
come off in a flexible state, and may be rolled into stick& It will continue to be 
of a pliant or tough nature, instead of being hud  and brittle like ordinary 
realiog mu. A little of this melted in the flame of a candle and dropt on the 
point of the cue, is to be held near the candle until the wax is quite fldd In 
like manlrer a little is to be dropt on the smooth aide of the leather tip, and thin 
.I.o should be made hot by holding it on one side of the &.me, while the point 
of the cue is held on the other. When the wax is well melted on both, quickly 
attach the leather to the point of the cue. Unless these precnutiom m taken, 

the wax is apt to be cooled on coming into c o n W  with the cold norface of the 
W b e r  or wood, and d m  not attach itself hrmly. 

The dregs of the mlution remaining in the bottle may be strained t h w h  a 
piece of cloth, and a further quantity of was will be obtained by the h r r  
p m W ~  ; but it is not so ptue u the Lot. 



Procerdings of Societies. 

Inatead of setting f in to tbe alcohol i t  may be draw off by heat, and if performed 
in a proper vessel, he collected again for making a freah preparation of nu. 

11 .-Note on the Arbelor, Problem. 
If the translation of Hlklm Abdhl Mojbd's solution of this problem is w m e t l y  

given in your last number, it appears es t i tu te  of formal demonstration, althoagh 
the steps taken towards the proof are correct enough. 

The following perhaps better exp- the HLklm's meaning : 
Join AD BD : then the triangle ADB is right angled. Descrihe upon AD BD 

rapectively the arcs AID and BLD. Then by the law of the hypothenwan, 
The arc AID in q u a 1  to the arcs AEC CHD : and, the arc DLB is eqnd to tbc 

ucs CMB DRC. 
Bnt the arcs CHD and DRC constitute the circle CRDH, and the a r a  A I D  

DLB nre equal to the arc ABD. 
Thenfore the arc ABD is equal to the sum of a m  AEC CMD and the circle 

CRDH ; and by subtracting the arcs AEC CMD which are common to  both, tha 
remainders will be also equal ; therefore the circle CRDH L equal to the @ 
DAKBMPCT. Q E. D. 

I.-ASIATIC SOCIETY. 
Physical Clasa 

We&eda), Eming, 2 l d  Dcrmbtr, 1831. 
The Hon'hle Sir Edward Rym, President, in the chair : 
1. A complete series of Volcanic specimens from Mount Veanvios, was preamt- 

ed hp Sir Edward Rvan, President. 
This intereating iollection wan made by Mr. Bnbbage, from the Mnsenm a t  

Naples, .ad comprises specimens of lava of almost every eruption of Veauqi~ ,  
from the y w  79 A. D. down to the present time. 

2. A letter fmm Mr. William.Cobb Hurry was rend, presenting to the Society, 
on tire part of Mr. Lea of Ph~ladelphia, a box of American Shells, laad m d  
f m h  water. 

Among these were enumerated 25 varieties of the U&, chiefly from the Ohio;- 
3 vnfieties of V e w ,  4 of hfeIada, and several other univnlves and bivalves. 

Mr. Hurrv alno presented, on the part of Dr. Burrough, of the same place, 
some skins of American birds. in testimony of his thankfulness for the wistance 
afforded him by the Government of Bengd in his pursuit. of Natural Hbtoy ,  
when in this country. 

And lastly. on the part of Dr. R. Harlan, a Pamphlet on the Fossil B o n a  of 
the Megalonyx, discovered in '' white cave," Kentucky. 

3. Specimens of a stuffed bird and a lizard, calcullrted to resist the deshactirr 
influence of a Beugnl climate, were presented in the name of Dr. Pearson of 
Midnaphr. The Society expressed a hope that the donor would apply h u  very 
succmr,ful mode of prepnratiou extensively in the service of their Museum, qbich, 
a t  preaent, exhibits such symptoms of decay, from tile dampness of the apartments, 
as naturally to restrain many frnm depositing in it the rarults of their labours i n  
the wide field of Indian N a t ~ ~ r a l  Histo . 

4. A letter was read from 8. H. 2-n, @. forrucliog to the Society a 
paper on the Mammalia of Nepal. 

5. A Letter from Dr. Strong stated, that the Boring experiment wan once m o n  
mtively proceeding, the 100 feet of rod which were broken into the shaft some- 
time ago, had, by dint of great exertion. been extracted ; 70 feet of large tube 
had also been let down into the upper art  of the bore, and upwar& of 100 feet of 
smnller t u b  were p r e p a d  to sink berow ; the auger is now a t  135 feet below the 
surfare, rapid11 recovering loat ground. 

6. Dr. Warn's sketch of the Geology of Penang and the neigbbonring Islets - 
mad, and the specimens of rocks, in illustration of his remarkr, laid on the table. 

The Ibland does not offer much variety of intereat to tbe Geologist-the main 
land is compooed of granite, the copions detritus of which forms the mil of thecol- 
tivated plains : the extensive disintegration of thb granite was alw noticed by the 
Rev. R Ererest, as  s imilu lo what preruls in P r w e  snd in India : argillaceotu 



sChmr, grey-wacke, and alnty limestone, conformably stratified, up above the 
m a n  in the Boontinq Idea to the Ngrth, in the Kn to the S. k. and in the 
s.ddle bland to  the S. W. : the inclination of the strata being directed ontwnrda 
from the main islmd, m a central ridge. In  the conme of his tour, Dr. Ward 
d-vmd limestone and iron ore in abundance, both hitherto ullused by the 
inhabitants : stream tin works were once established, but the return did not 
compewte the expena, and the jungle on the hilla is so thick, that no attempt 
hm been made to aeek for the ore in situ. 

2.-MEDICAL A N D  PHYSICAL SOCIETY. 
3d Decmba,  183 1. 

M a r s .  Drnmmond, Phillipron, and Reid, and Dr. Gwdrve, were elected Mem- 
bem of the Society, and Dr. Demoyes of tbe Mauritius, a Corresponding Member. 

The following communications were then laid before the Society : 
1.-A letter from. Dr. White of the Bombay Service, inclosing a Register of the 

Pluviameter at P6na, from the 1st June to the end of October, by which it ap- 
pears, that during the period above specified, 20.83 inches of rain fell at  that 
station. 

2.-A letter from J. P. Grant, %q.of Penang, Rddreased to John Grant, Eaq. of 
Calcutta, giving an account of a Native Christian woman at Pinmg, above tihp 
yean of age, who had borne no children for fifteen yeam, and who having care of 
oqe of her own grand-children, (whose mother had died), endeavoured to pacify 
the child by putting it to her breast, the result of which was, in a few days, an 
abundant supply of milk, and the infant hm been very d l  nonrkhed for eight 
months, by this old none. 

3.-A letter from Dr. Neil Maxwell, inclosing a drawing of the plant nuned by 
thenadpa  UH~& Oolu, which was mentioned in the Society's Circulu of last 
month, as having been successfull used by the Natives in the vicinity of & n a m  
in the cure of snake-him. The pfant, preserved in spirits, hos been since received. 

5.-An account of the E idemic Catarrh, which prevailed at  Penang, in July and 
Angnat, 1831, by Dr. ~ a r f o f   ina an^. 

6.-A second communication on Dracunculus, from Dr. Mylne of Bombay. 
7.-Dr. J. R. Jackson's account of a aingular disease in a Hind6 child. 
8.-W. Cameron, Esq. presented a copy of his printed Report on Vaccination in 

Bengal, with tables containing the numbers vaccinated during the lost ten y a m ,  
and a series of statements, in an Appendix, shewing the great mortality from small- 
pox in 1829 30, in districtr where the natives were pndoded from availing them- 
d v e s  of vaccination, with many examples of the necensity of maintaining an ex- 
tensive and eeicient vaccine establial~ment in Bengnl. During the late Epidemic 
Variola, the natives, in emera1 p o p u l o ~  districts, were f o r d  to acknowledge their 
confidence in the proteetion afforded by vaccination, and it is painful to observe 
that, in several inntances, there were not m m  to d o r d  them the benefit of the 
prophylactic, when they most earnestly .ought for it. 

9.-Remarks on the mode of performing the operation of Vaccination, by J. 
Hutchinson, Esq. in which the a ~ d h o r  advises the vaccine lymph to be inserted into 
the usual puncture in the arm, by meaos of an ivory point la preference to the 
lancet, u he thinks the lymph is more apt to be pushed back dong the bkde 
of tbe lancet instead of being e6ectually insinuated into the puncture. 

The following communica t io~  were then read and d k d  by the Met ing  : 
Mr. Brett's cam of Lithotomy on a Hindw child, in which the operetion w u  

followed b tetanus, and the patient ultimately r t c o v e d .  
Dr. H. hackenzie'a case of inveterate ulcers, with dha& bone, in a native, 

quickly cured by the use of Mular, and Dr. Ward's wcount of an Epidemic 
Catarrh that h d  prevniled very generally in the Island of Penang, during the months 
of July and August, 1831. This Epidemic reems to have depended on mole d h r -  
&red condition of the atmosphere, and the pulmonay symptom8 with frv" 
were, in many instances, very severe. The author u y s  '' no cireuwrcmes 0c-t- 
rrd during the prngrtsr o j  the malady lo induce the belief of i& b ' &cyiou,/* 
A similar dileaae appears to have prevailed extenrively in rh>sl.nd of Java, 
and i s  some districts to have been, in a considerable proportion of c-, fd. 
The account of the diseue a t  Java, transmitted by Dr. Ward, rt.ter that in the 
district of Soorabaya, where the population is 3,11,192 roul~i-46,217 penom 
were attacked with the Epidemic, of w l ~ o n ~  103 died :-and in the dep.rtment of 
Orimee, with a population of 2,23,@26-52,528 persons snffemd from the Epi- 
demic, of whom 13 died. Here also the discma WM ucribed to sudden d t e r w n r  
of tcmper.twc, witk UI unurual degree of humidity of tkb atuosphere. 
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