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448 Vitis or Ciaaus, fr. Nipal. 
Sp. 4.5 inch. d i m .  ; wood s p o o n  a d  rap mm-w@mI ; fib -v 

amdl in proportion to the tubes, which are mrny d lam ; np very d b  
tinct, of s reddish brown colour, forming a h a n d  wrrcd 6gure ; bark 
stringy. 

449 Wrightia gigantea, Wall. fr. Nipal. 
A lame climber.-So. 2.5 inch. diarn. ; 10 h y m  ; wood whitbh, with con- 

ddmb& lustre ; rathkr soft. 
450 Wrightia antidywnterica. Lathon, B. fr. Tavoy. 

A ~maU tree ; not umd. 
45 1 Wrightia tinctoria. (Indigo tree.) 

The leaves yield indigo. The wood is " ber.utifbll~ white, dose-- 
coming nearer to ivory than an other known to me.' --. 

152 Xanthophyllum. Sapher, d. ; Choo-muna. T. ; b. MuPhp 
Ve large ; wood u d  for posts and raftem. 

453 xanzoxylon datum. Timbhus, P. and N. fr. Nipl.  
Wood soh and open-grained, like Ispen ; bark v u g  t9bacubr. 

454 Xylocarpus. Keannan, B. fr. Tavoy. 
Timber from 10 to 20 feet long ; very d m b l e ;  ured for f d h u e  and in 

how-buildin . 
Zeethee. {ee Ziziphus. 
Zimboon. See Dillenia. 
Zitha. See Caetanea. 

455 Ziziphus incurva. Harobser, P. ; Kadabuni, N.; fr. Nipal. 
Wood in coolliderable atindon.--Sp. 3'5 inch. dhm. ; fibre brorniia 

white, with little lustre ; rays in the outer Lysn &tinct, but of the uec 
rolour as the fibre ; hark coarrrel fibrow. 

456 Ziziphus. Znthee. B. fr. +avoy. 
Wood hard and durable. 

111.-Tdk for cuoertaiuing the Heights of Afountaillo fm the Bodiag 
Point of water. By James Prinsep, Scc., 4c. &' - 

A correspondent har suggested to me that many readen of & 
Jomnu are anxiom to possese a ready means of neaeuring k g h t a  
by the temperature of boiling water, as it frequently hajpma t& they 
find themselves in situations where this simple method may k appli- 
cable when it is out of their power to resort to the more $ m d y  
p d  operation with a barometer. 

I have accordingly drawn out a table founded on the best p e  
data of the present time: but it must not be collcealed that 
ammcy  has not been attained in experiment. maearahen on stemn of low 
temperatures to warrant implicit reliance upon the reaultn; for althoogh, 
~&ce the important application of ateem as a motive power, numennu 
experiments have been made to aacert& the e h t i c  tenrior which it 
exerts at Werent temperaturea both below and above the or- 
boiling point ; &ill, below 212', the points h a d  by apuimeat am 
at  intervals of mend degr- asunder, and there is no t h o r o e  
accordance between those of d ierent  experimenters. 
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Perbapm it is ne.ceaaey to explain, that the W i g  point is that degree 
of heat at which the ejastio foroe of aqueoae vapour is j u t  capable of 
cop11teyising the pressure of the ahmaphere, or the weight of the CO- 
Iumn of wnauy in a barometer. The method then of disoovering the 
law of progremion of the tensioxu has generally had for ita basic the u- 
posnn to heat of a portion of water in a c l o d  vessel, such IM a glaea tube 
or a 4 boiler, under the pressure of a column of mercury, mwnring 
the height to which the latter is raised at different temperakeg. 

BBTANCOWT, S c a ~ x m ,  DALTON, WATT, CRPIQHTON, SOUTHERN, 
TAT LO^, and more recently UEB, ~UBBRQBB, PPEKIN~, and Du~oNo 
( h t e d  by a commission of the French Academie), are some of the 
iRnshious names which are connected with these researches experimen- 
tally; while ROBIPON, YOUN~.  IVORY. LAPLACB, F'RONY, TEEDOOLD, 
C o u o ~ r e ,  L a n o c a ~  and others have attempted to construct mathema- 
tical form&, capable of embracing the range of their experiments from 
the w g  point up to 500' Fa&.* I t  is quite unnecessary for me to 
enter into any lengthened history of this branch of physics, which the 
reader will find ably discussed in Robieon's Mech. Phil., Biot, lbe4old 
or t& Sterna E+m, Dafficll's Meteorology, and in the report of 
Dn~omo to the Academie on the experiments made by order of the 
hi G w ~ J  to deiermine the ekutic force of apworr vapow at 
Riph temperaturn. [Am. Chiar. xliii.] 

the experiments agree in proving the elaatic force of steam to 
fonow a ratio with arithmetical increments of heat. The 
index of the power representing the law of variation was aaaumed 
5.13 by SOWTHIULN, 6 by CBXIQHTON, 7 by YOUNQ, by COBIOLIO 5,355, 
a d  by DWLONQ 5. But the formula of TEBDQOLD is ackpowledged to agree 
more closely with experiments below 3000 than any other :-his ex- 
p ~ t e n t  is a h  .6, with a different co-efficient ; if f = elastic fom,  and 
t temperature, then by his formula 

1- ( ' +  l W ) ' ; o r t =  177f:-100 
177 

in logarithms 
log. f = 6 (log. ( t + 100) - 2.247968) 

The u@mmra of the French Academicians Baron de Rony, Amgo, G a u d  
.Id Dnhng, in 1829, extend to the tamperatare of 435' Fahreuheit, or apnrure of 
U ahmapbmr, which they memured by absolute prensure of a column of mercury 
U y f '  Aigh in 8 g h  tube .tlsched to tbe tower of the Old Chmch of &in@ Oe- 
neribn:-theywere afraid of passing this limit, M the least explosion woaldh~ve 
brought down the teuering fabric. Their gbar tube WM pinted and ingeniously 
apport4d: Mr. Daniell baa however since worked with r inqkglw tubes of 40 feet 
bq, & hb water hrometer cxperlmtnta. We deal now-.-daysboldly with Zeet, 

i d m a  ware formerly thought rumcient ! 
c c 2  
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With this formala I had constructed a table from 214. to 180.. when 
I perceived that the calculated pressures gradually gained upon the ex* 
perimental ones within the same range, until at 180.. the di&rena rru 

frill third of an inch. This will be seen in the diagram of Plate VIII, 
md in the following comparative table : 
Temperature Calculated Teprrion Observed Difler~ncea Obrsrrar 

by Tredgold'r formula Ternion 
in. in. 

A 2  30.00 ! .  ,, 30.00 o assumed 
210 28.86 . 28.88 +.02 Ure 

( ' ~ 1  

210 28.86 28.82 -.04 Robison 
202 24.68 .' 24.37 -.31 Wollaston 
200.75 24.07 24,00 -.07 Dalton 
200 23.71 23.60 -.I1 Ure 
200 23.7 1 22.86 -85 Robison 
190 19.35 19.00 -35 Ure 
189.5 19.15 18.60 -.35 Dalton 
182 16.35 16.01 -.34 Southern 
180 15.67 15.16 -.51 Ure 
180 15.67 14.73 ? -.94 Watt 
178.25 15.10 14.60 -50 Dalton 
173 13.46 13.18 -.28 Dalton 
172 13.17 12.72 -.45 Southern 
ROBI~ON'B numbers are much too low : the others, D A L ~ N ' ~ ,  SO-. 

BUN'S, and URE's, agree pretty well together, gradually separating from 
the curve af T ~ D O O L D ' ~  formula. On the supposition that the experi- 
mental results, when they evince so much regularity, are more tmst- 
worthy than the calculus, (which is indeed empirically formed to soit 
them), I have made a deduction of C0.01 inch X number of degrees be- 
low 2121, from the numbers in ~ ~ E D O O L D ' ~  columnsand then I find tht  
the experimental and theoretical curves coincide very well thro+ont 
the range required for our purpose. 

The extreme difference at 1800 will thue amount to 
inches. 

log. of .................... 15,67 = 1.19511 
log. of . .  .................. 15,31 = 1.18611 

.oom 
-90 fathom or 640 feet, a quantity of too much magnitude to be 
passed over. 

Having t h  explained the conshction of the following Teble, I 
will proceed to make a few remarks on the mode of using the inrtrp- 

ment to which it applies. 



The m. P. J. H. WOLLA~TON WM the ht to introduce the ther- 
mametcr pra&dy M a mbstitate for the barometer in r.mWing 
aeights. ~i~ plan wm merely to render the thermometer more deli- * by w i n g  the bulb, and allo.rPing the m e r m  to enter the 
crpillary only when it approached the boiling point, that a few 
degrees -pied the whole ecde, and by a sliding noniua each degrm 
c d d  be divided into 200 parts or more. Rut it is evident that to 
-pete with the barometer in accwray of indicatiom, the scale muat 
have a - of the same length as that of the barometer,-say 15 
hcha, and the ir\strument 'would thua become fragile and unwieldy : 
to * i  this inconvenience, he formed a reservoir above the capillary 
*, -taining a emall supply of mercury, so that when the boil@ 
-paam should be ao reduced as to bring the reading point to the 
f d  of his &inch scale, a portion of mercuq was to be added to bring it 
to the top of the scale, by an operation so delicote and difficult that I 
may safely say, and from experience too, that few travellers would re- 
sort to it in the field,andfewer dl succeed if they attempted it. In 1817, 
he exhibited his thermometer to the Royal Society, and in 1820, he ap- 
plied it to the measurement of Snowdon. On the latter occasion, he drew 
up a table of the value of the degrees between 214' and 202O in feet, 
fonnded on Doctor Uaa's empirical fonnnla of tensions ; but, as this 
range only extends to an altitude of 5405 feet, it is ,evidently qnite in- 
mflicient for the traveller in India, who may ascend to 18,000 feet and 
dl see Snowdoru towering above his head. 

The error into which W 0 l w s m ~  f d  was an attempt at too great 
mibility. His instrument ie beautiful in a laboratory, where it will 
serve to shew minute variations in the index error, as it may be called, 
of a barometer in the c o r n  of years, as I have frequently proved. But 
for rough work out of doom, accuracy must in some measure be -ti- 
ficed to strength and portability, the pointe in which alone the t h m o -  
meter can boaat mperiority over the barometer. Captain HzaeEaT 
.ns so well aware of this, that he had provided himaelf from England 
with ordinary thermometers divided, from 180° upwards, to the tenths of 
degrees: half a division thns represented about 26 feet, which in 
moot caser wan ample, especially when the zero of elevation, or level of 
the ma, .ns 1000 milee distant. 
All who poesesr thermometers, therefore, divided to tenths of inches, 

m y  convert them into measurers of height, by attending only to a fm 
t d h g  preantions in their nse. 

1. Theprige b o i i p o i n t  212' should be accurately verified by 
puiran with a p o d  barometer, for the divisions of the i n s b e n t -  
mrLur are by no m e a ~  to be truatsd within the requisite limib. Thus, 
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an some standard thermometers in the Surveyor General's a h ,  in om 
experiments on the standard bar, we found the boiling point 
tm degree8 : and Lieut. Bomss  fomd his themorneta boil on tb 
Caspian Sea at 2 13.4 which would make its wrface 700 fat below the 
level of the M e d d e a n ,  whereaa it is only suspected of h.lf 
depreesion. 

4. The metal or wooden scale should be cut off at some w t  abmo 
the bulb, as otherwise it is very difiicult to obtain the temperakc cor- 
rectly, or even to attain full ebullition, on account of the rspid 
tion of heat by the scale, particularly if i t  be of metal. 

3. The vessel in which the water is boiled ahodd be of a 
closed loosely with a cover or cork through which the thermometa 
may pass, so that the bulb may remain a M e  above the a& af 
water. To those who cannot provide themselves with a bailer 

I b that of WOLLA~TOH, a aha* pot will be found to answer ardfici~t- 
ly well. The steem should isaue fnely through the vent far some time 
+fore the reading is taken. 
. A word or two, now, on the mode of applying the following t.Mc 
to the calculation of the height required. 
. 1. When the thermometer has been boiled a t  the foot and at  the 
mnmmit of a mountain, nothing more is necessary than to deduct the 
number in the column of feet opposite the boiling point below, from 
the w e  of the boiling point above:-this gins an approximate 
height, to be multiplied by the number opposite the mean tempemhue 
qf the air in Table II. for the correct altitude. 

feet. 
-. Boding point at upper station . . . . . . . . 201.5 - 5600 

Ditto - atlowerrtotion ........ 211.3 = 550 - 
Approximate height, 5250 

Temperature of air, above, 35. 
below, 50 

Mean 42,5 = multiplier,. . . . ., . . . . . . . . 1.m 

Conect altitude, . . . . . . . . A. 5865.5 - 
2. When the boiling point at the upper station alone is observed, and 

for the lower the level of the sea or the register of a distant barometa 
is taken, then the barometrical reading had better be convuted iPto 
feet by the ~ m d  method of mbatracting its logarithm from 1,477 12 
(log. of SO iaches) and multiplying ..0006, as the difierencm in the co- 
Lasanof " barometer" vary more rapidl y than thwin the " feet"co1mxm. 
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feet. 
Eaumpk. Boiling point at upper station . . . . . . . . l85O = 14548 

Barom. at Calcutta (at 32") 29.75 

Approximate height 14330 

Temp"'M' dtiOn' 80 = multiplier . . . . . . . . 1 . I 0 0  
Calcutta, . . 84 



- 

The table of Tenaions (tab. I.) ia still avowedly imperfect. We that 
the force of vapour for 210'. as found by observation, differs n e r d  hnn- 
dredtha of an inch from the formula of either DALTON, URE, or T ~ D .  
oo~~,although only two degreea distant from the fixed point 2 1 ~ .  Nor 
can it surprise usto find it 80, becaw ita experimental determination, by 
heating vapour inclosed within the thick glaaa of a barometer tube, is n~+ 
ceaearily subject to much more uncertainty than the obvioll~ measurement 
of the K i n g  point, under a given pressure of the air. On the moan- 
tab of India, at Simla. Sbbathh. C h i  Plnjl, and even 8 ' .  where- 
ver in short there may be observeru in poesession of good barmeten. 
the power exiata of rendering an ecmntial service to physics by firing 
ao many pointa on the scale of tensions, in the latter more unexception- 
able manner. For instance, an observer at Chirra, by carefully noting 
the heat of hie boiling tea-kettle every morning, and inrerting it in hiu 
register, together with the accurate height of the barometer, would d e  
termine that part of the thermometric scale correeponding to 25 and 
26 inches of pressure. So with obervations at Sbgnr, for 28 inch-; 
a t  the Nilgherries for 21 inches ; and in the Him&hp for even 15 
inch- : and I hope that this notice may have the effect of inducing thb 
new and intereating apecia of r y n t W  research, aa a check upon the 
ncala framed on an opposite eyetern in the laboratory. 

TABU 11, of Multipliers to cowect the approximated Height for the 
Temperature of the Air. 

' p a p .  of .Ur. 

a 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

Enter with the m m  tempemrum of lhe stratum of air travaaed ; and mnlliply 
the approximate height by tbe number opposite, for the true altitude. - 

M u l U p U a .  

1,000 
1 ,OWL 
1,004 
1,006 
1,008 
1,010 
1,012 
1,015 
1,017 
1,019 
1,021 
1,023 
1,B'L5 
1,027 
1,029 
1,03 1 
l,OA3 
1,035 
1,087 
1,039 

T e m p  of Air. M ultiplia. Tamp.  of Air. Mult ip l i s .  

52 
53 j : I 1,083 1,044 1,085 
64 1,087 
55 75 1,089 
56 1,050 76 1,Wl 
57 1,052 77 
58 

1,094 
1,054 78 

59 1,056 79 
1,096 
1,098 

60 1,058 80 1,100 
61 1,060 81 1,102 
62 1,062 82 1,104 
63 1,064 83 1,106 
64 1,066 84 1,108 
65 1,069 85 1,110 
66 1,071 86 1,119 
67 1,073 87 1,114 
68 1,075 88 1,116 
69 . 1,077 99 1,118 
70 1,079 90 i,iei 
7 I 1,081 91 1 1,123 




