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5, line 21 from bottom J. for mrmounted by read about 20 feet to the east of 

15, after Triangle No. 57 inrsrt the following triangles :- 
J. 

23, line 14 from top, col. 6 for TinernB, VII* J. read T i n e d ,  VII* 
0 1  1 

,, in cole. 6 and 6 aflm line 6 from bottom inumt Mahesari, L I I  4 34 26.63 157.1 

,, PS ,, ,P ,P 1 ,, ,, MBbegarh, I 281 15 38'98 157.1 

24- J. ,, 8 and 4 $8 ,, 16 ,, ,, Mahesari, L I I  298 20 54'38 1571,l 

25- 
J. tt )a 9 ,  ,t 2 ,, ,, Chhdipahb, LIV IOI 23 45 -00 157.1 

)I ,, 6 and 6 ,, ,, 16 from top . , Godhna, XLIX I 18 28 xi -87 1571,J 

No. of 
Triangle 

67. 

, 

671, 

Chhdipahk, LIV 184 33 18. '0 157.1 

NOTE.--Stations XLIX, LII and LIV appertain to the Great An! Meridional Beriee, Bection 24' b SO0, 
of the Norlh-Wmt QuaMrteral, and I appertuinr to the North-E.st Longitudina Seriea of the North-Eust 
Quadrilateral. 

Corrsoted Plane 
Angle 

0 1  " 
31 17 35-66 

65 23 37-74 

83 18 46-60 

66 5 4-25 

34 52 53'06 

79 2 2-69 

27, az. of Umghat House, col. 1 fw I 12' 34' 30' J .  read 141' I' 22" 

Station 

Mahesari, L I I  

Mtibegarh, I 

Chhdipahh, LIV 

Maheeari, L I I  

ChBndipahsr, LIV 

Godbna, XLIX 

80- line 14 from top, C O ~ .  2 J. ,, No. 79 ,, No. 57. 

8 herial 
~ x c w  

I 

1-05 

1.o5 

1-05 

.98. 

-98 

.gg 

Dinbnae 

b g .  Get I asat I Mila 

83- lines 21 & 22 from top, col. 8 ,, Moradabad a. on Collec- ,, Moradabad Collector'e Kachahri J. tor'e Kachahri Staircase,. 

4.9420246 

5'1851627 

5'2235428 

5.1541808 

4'9504707 

5'1851627 

84, latitude and longitude of , { 28" 5' 42'"2 
J0 Rhmghat Houet, 78 25 45 '4 

January, 1883. 

87503.4 

153166'1 

167318.0 

142620.1 

892"-7 

153166'1 

J. B. N. HENNLSSEY, 

In charge of Compating 0 8 ~ 8 .  

16.573 

ag'oog 

31.689 

27'011 

16'898 

ag'oog 
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The abbreviations employed in the text are ae followa :- 
h.a. denotes hill station aeconday 
8. ,, atation secondary 

These abbrevietione are only placed after stations where a theodolite haa been aet np and observetione taken to 
surrounding points. 

The latitudes and longitudes of all points ehown on the Charta at the end of thia volume will be found in the 
text. The latter exhibits numerical values of triangles only to points of a superior class, to which alone, if exhibited 
on the Charts, linea are drawn: these linee are either continuoue througliout, or dotted for half the length and 
continuous for the other half: the dote indicate that the bearing was not observed, and in such caees numerical 
values of azimuths are not given. For other points, di5cult to identify or of comparatively leea accuracy, numerioal 
values of triangles or azimuths are not given. 

Jonwy, 1883. 
J. B. N. HENNESSEY, 

In charge of Cbmputing OJcu. 





The Budhon Meridional Series is the weaternmoat of all the meridional chains of triangles included in the 
Section of the Principal Triangulation of the Survey of India which haa been named the North-East Quadrilateral. 
This Section embraces the area within the Meridians of 78' and 92' and the Parallels of 23' and 300 ; and for reaaona 
explained in Section 7 of Chapter I of Volume.11 of the Accmt  of the qPmatwm of tho 04.mt ~ i g ~ ~ t ~ a Z  
r3msy, its general reduction was postponed till that of the neighbouring Quadrilaterals, via, the North-West and 
Bouth-East, had been completed, whereby two of the Series, the Great Arc, Section 24' to 80°, and the Calcutta 
Longitudinal, entering the periphery of the North-East Quadrilateral, became ha l ly  fixed. When the reduction of 
this Quadrilateral came to be taken in hand it waa found that the Budhon Series, while emanating from the Calcutta 
Longitudinal Series, and terminating on the Great Arc Series, Section 24' to 30'-the two Series above mentioned- 
was so slightly connected with the rest of the triangulation of the North-East Quadrilateral, that the mutual 
iduence would be practically imperceptible. I t  was therefore determined to reduce the Series by itself. The ge- 
neral principles of the Simultaneous Baduction of the Series and the procedure followed in carrying it out, are the 

' same as have been explained in Volume I1 of the Acemt  of tha Operationa, 4c. An abstract of the reduction itself 
is given in Appendix No. 1 to Part I of Volume VII, and all other detaila of the principal triangulation am given 
in Part I1 of that Volume. 

As however the entire content6 of the volumes of the principal triangulation are not needed by geographer6 
and surveyore, and moreover aa them volumee give no details of the secondary triangulation-which is of consider- 
able value for local requirements--it is obviously desirable that synopses of the final reeults of the whole of the 
operations, including the mcondary as well as the principal triangulatiom, should be published for general uee, 
in such a form as to be moat suitable for convenience of reference. Thia haa already been done for the several 
Series forming the North-West Quadrilateral, aa follows :- 

I. Great Indua Series. 
11. Great h, Section 24' to 80'. 

111. -hi Longitudinal Series. 
IV. Q u r e a r h  Meridional Series. 
V. Rahfin Meridional Series. 

VI. Jogi-Tila and Sutlej Series. 
VII. North-West Himslaya Series. 

Already publiahed. 
b d  for the following Series of the South-East Quadrilateral, viz., 

VIII. Great Arc, Section 18' to 24'. 
IX. Jabalpur Meridional Series. 
X. Bider Longitudinal Series. 

XI. Bihpur  Meridional Series. 

I 
I 

XII.  Calcutta Longitudinal Series. 
. XIII. East Coast Seriee. J 

The present is the 14th Spoptical Volume and the &at of tbom apperh&ng to the North-East Quad- 
rilateral, and it gives the results of the whole of the triangulation, both the principal, which was executed with 
theodolites having azimuthal circles of 16 and 18 inches in diameter read by 3 micrometer microecopes, and the ae- 
condary, which wse executed with smaller theodolites, having circles of 7 to 12 incher in diameter, read by verniers. 



PREFACE. 

By the process of reduction which hae been followed the prindpal triangulation hss been rendered perfect- 
ly consistent, both internally and externally ; intarnally, so that if in any one of the several polygonal figures of which 
the chains may be composed, calculations are carried from one station to another in every possible direction, the aame 
results will be inevitably deduced ; and externally, so that the values of the co-ordinates of any station, when computed 
from the given co-ordinates of any other station, with the final linear and angular data, will be the aame, whether 
the calculation is carried directly through the aeries, or circuitously through any of the other chains of triangles com- 
prising the North-East Quadrilateral. All secondary triangulations which emanate from one side of the principal 
eeries and cloee -on another aide thereof, or on a contiguous aeries, have also been made consietent throughout. 

AB regards the general arrangement of this volume, i t  is necessary to point out that the several sections 
bave been prepared and printed at  different times, and that the work has extended over several pm. The Intro- 
duction and the Names and Descriptions of the Principal Stations were originally prepared for Volume VII  of the 
dccocnrt of t h  Opmtionu, gc., and when a sufficient number of copies had been printed for that work, additional 
copies were struck off for the pre~ent Synopsis. The Names and Descriptions of the Principal Stations, pagee 
l,,.to loyJ., were printed first of all; this was done in the year 1877, while the general reduction of the Series 
was in progress. Finally the secondary triangulation had to be adjusted in accordance with the principal, and then 
the printing of this volume was resumed. 

The data given in this volume are the following :- 
Pirat (page I-,), an alphabetical list of the names of the principal stations, showing the numbere 

=signed to them, which were employed in the reductions aa being more convenient to use than names. 
Decond (page 2,J,), a numerical list giving the namee corresponding to the numbers. 
Third (page 3-Jj, descriptions of the principal stations-of their structure and positions-as taken 

from the original records of the obmrvations, and supplemeuted by an Addendum, page l l * J . ,  which gives the most 
recent information of their condition which baa been received up to date. 

Pourth (page l L J ) ,  the angles and aides of the principal triangles, numbered and arranged in order 
from south to north. 

B$th (page 16,J), the angles and sides of certain secondary triangles. The numbering is here made 
consecutive'to that of the principal triangles, in order to facilitate references which are made in other sections to 
the place where the length of a side is to be found. 

#&th (page 22,=.), the azimuths of surrounding station8 and points, at principal, principal-auxiliary t 
and secondary stations, the latter arranged in alphabetical order. 

fiventh (page 2 8 ) ,  the co-ordinates and descriptions of all etations and points arranged in alpha- 
betical order. 

The heights of the stations depend in the first instance on the finally determined values of the stations of 
Budhon and Tinsm4l of the Calcutta Longitudinal Series (of the South-East Quadrilateral), and of Sheopuri and 
Mahesari of the e rea t  Arc Meridional Series, Section 29' to 80' (of the North-West Quadrilateral). I n  addition 
to these fixed heights, the heights of Stations XXII, XXIII,  XL and XLTI were determined by the Spirit-level- 
ing Operations of this Branch of the Department, and those of Stations XXIV, SXXIV, XXXV, XXXVII and 
XXXIX by similar operations of the Revenue Branch. The mnnner in which the heights of the remaining stationa 
have been made to accord with those above designated is explained on pages 37 and 38 of Pnrt I of Volume VI I  
of the Account of the Operations, #c. The datum to which all heights havo been referred is the mean sea level of 
& w b h i  (Kurrachee). I t  may be here stated that all trigonometrically determined heights invariably refer to 
the upper surfaces of the central, masonry pillars on which the instrument stood. Spirit-leveled values sometimes 
refer to the upper surface and sometimes to the basement of the pillar, whichever the leveling staff was set upon ; 
a description of the exact point referred to is given in each instance in footnotes to the pages of the co-ordinate List, 
commencing on page 28,J. t 

It haa not been considered necessary to publish the whole of the details of the secondary triangulation. 
The sides and angles of 132 triangles, which were selected as mosj likely to be of general uae, and the azimuths of 

t NOTB.-By a principal-auxiliary ation ir meat  #tation auxilhry to a principal station at which obrervatiom were Wien to & 
unvimited points. 



P R E F A C E .  ix 

, all these sidee, have been given; but for a number of other points the co-ordinates only have been given. With the 
aid of Nos. X, XI and XI1  of the Auxiliary Ibbles to faditate calculations of the Nurr,ey D k p a r t d  of I&, 
Dehra Doon 1868, local surveyors, working on a system of rectangular co-ordinates, can readily transform the aphe- 
roidal co-ordinates here given to suit their own requirements. 

The Longitudes depend on an astronomically determined vaIue of the longitude of the Madraa Observa- 
tory, 80' 17' 21: which was deduced about the year 1815. There has long been reason to believe that this value 
was about 3' too great ; but, pending the h a 1  determination of the longitude of the Madras Observatory, it has not 
been considered desirable to alter the value, which haa therefore been maintained up to the present time. An electro- 
telegraphic determination of the longitude of Madras from Greenwich, commencing with the difference between Suez 
and Greenwich-determined, in 1874> under the superintendence of the Astronomer Royal-was completed in 1877 
by the determination of the difference between Suez and Madraa, by Captains Campbell and Heaviside, as a pnrt of 
the operations of thia Survey. The combined result places the Observatory at Madras in Long. 6h 2 P  6Sa.42 = 
80' 14' 61"30. Thus the following precept may be accepted with considerable confidence,- 

A l l  the value8 of longitude in thia voluhe require a constant correction, 
probably of - 2' 30". 

The orthography of Indian names in the present volume is in strict agreement with the Gazetted Lists 
for the N. W. Provinces wherever the locality has been identified, and conforms to the spirit of the orders of 
Government on the subject, as worked out in thia and other provincial lists2 where there is no clear literal authority. 
As a general rule the pronunciations of the vowels are as follow :--a has a variable sound as in woman, rural, paltry ; 
ci aa in tartan; i as in bit; i as in ravine; u as in bull; zi aa in rural; o as in note; e as a in say; au sa ou in 
cloud ; ai  as i in ride. 

The Charts accompanying this volume show the whole of the principal stations and triangulation, the 
positions of all the secondary pointe, and those portion8 of the secondary triangulations of which full details of the 
angles, sides and azimuths are given. With the aid of the Charts i t  is hoped that little difficulty will be met with 
in findiug out any of the data which may be required. The descriptions of the secondary stations are in some cases 
not as full and clear as i to be desired : this arises from the inadequacy of the information entered on the spot by 
the surveyors in their field bo.ok~ every effort haa been made to supplement this, whenever it was practicable to do 
so, in order to facilitate the future identification of the stations, and all the information which is at present forth- 
coming hss been given. 

The general arrangement of thie volume and the preparation of the data which it contains have been the 
work, at afferent times, of Mr. Henneseey, M.A, B.B.~., Major Herschel, B.E., F.E.E., and Mr. Cole, M.A. 

Mr. Hennessey moreover supervised the Simultaneous Reduction of the Series, while the Introduction to this volume 
was written by Colonel Branfill. Great pains have been taken to secure the utmost accuracy in preparing the data 
aad paesing them through the prese. 

J. T. WALKER, LIEUT.-GERXEAL, B.E., 

Burveyor General, and 8upm'ntmdent of tAe 

Greut lGigonomdticaZ Surosy of India. 
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BUDHON MERIDIONAL SERIES-(LONG. 78" 30'.) 

INTRODUCTION. 

I n  the year 1830 when the first measurement of the Calcutta Longitudinal Series was 
approaching completion, the Hon'ble the Court of Directors of the East India Compa,ny ex- 
pressed a wish that a number of series of triangles sl~ould be carried northwards and south- 
wards from certain sides of this trial~gl~lation, in order to connect together the isolated surveys 
which had already been made in various provinces and districts, and to furnish reliable bases 
for future surveys. The Surveyor General-then Captain G. Everest of the Bellgal Artillery- 
in an exliaustive letter dated 12th October 1831, discusst?d all prelimit~aries for giving effect 
to the wishes of the Hon'ble Court, in regard to the number of tlie series to be undertaken, 
the character of the country to be traversed by each, the necessary additions to the then-existing 
establishment, and the probable cost of the operations. 

During tlie year 1881-32 the requisite instruments for carrying out this scl~eme of tri- 
angulation were procured and instruction given to the officers and assistants selected for the 
work--one of a high order of accuracy-in which they had had no previous experience. 

The first series undertaken was the Budhon, one of the 13 meridional chains now in- 
cluded in the North-East Quadrilateral. I t  follows the meridian of 78" 30' as nearly as was 
practicable, and lies immediately to the east of the Northern Section of the Great Arc Series 
(E. Long. 78" and N. Lat. 24P to 30"). I t  was begun in 1832-313 at its southern end in the 
Saugor (Shgar) District, based on the side Budhon-Tinsm4l of the Calcutta Longitudinal 
Series. 

For about the first two and a half degrees (166 miles) of its length it was carried for 
tlie most part as a single chain of triangles across t l ~ e  north-eastern spurs and ~utliers of the 
Vindhya range which forms the southern waterslied of the great Grtngetic plain, traversing the 
modern districts of Saugor, Lalitpur, end JMnsi, the Native States at  the N. W. corner of 
Bundelkhand, end that of Gwalior, in which a good many secondary stations and places of 
interest or importance were fixed, including Tehri, the ancient town of Orchha and its modern 
eucoessor JhRnsi, Datia, Narwar, and Gwalior. 

To the north of Gwalior the Series left the hills and descended into the valley of the 
Chambal and Jumna, requiring henceforward the aid of towers and the heavy 1al)our of ray- 
clearing, which greatly retarded its progress. Leaving Gwalior it passed through the districts 
of Agra, Mainpuri, Etah and Aligarh, striking the Ganges in latitude 2B0, whence it was tun- 



BUDHON MERIDIONAL SERIES. 

tinued sa a double kries, with shorter sides, arranged in five polygonal figures, to its northern 
limit about latitude 30" where it reached the outlylng hills at the foot of the Himalayas and 
closed upon stations of the Great Arc and N. E. Longitudinal Series, having traversed the dis- 
tricts of Budaun, Moradabad, Bijnor, and Muzaffar~iagar, with one station in the Tadi  and 
two in British GarhwQ. The Budhon Series was hrouglit to a close in the year 1842-43, a 
period of ten years havirig been occupied in colnpleting about six degrees of distance along 
the meridian or about 400 miles. 

The o5cer selected for tlle conduct of this Series mas Lieutenant Roderick Macdonald 
of the 69th Bengal Native Infantry, an o5cer of the Revenue Survey who had been report- 
ed by the head of that department as " well fitted for employment in the Great Trigono~ne- 
trical Survey and desirous of obtaining it". He was appointed a Second Assistant in the 
Departmerlt in March 1832, and in October the sanction of Government was obtained for a 
party to be employed under his orders, as follows :-A Principal and one Junior Sub-Assistant 
with n Native Establishmel~t of the usual strength. 

The party was organized in Calcutta under the supervision of the Surveyor General 
himself, and started on its long march t,o the field on the 

Id Searon 1832-33. 23rd November 1833 provided with a 16-inch Theodolite by 
Psssonnm. 

Lieut. R. b d o ~ ~ r l d ,  2nd Assistant. 
Harris and Barrow for the prmcipal observations. I t  

Mr. W. ti. Jnmes, Pri~~cipaI sub -~~~hn t .  reached the town of Saugor (%par) on the 28th of 
,, J. H Sc~~l ly ,  3rd Cluaa ,, 

5ub.equently in March 1833. January 1833 when a part of the native establishment 
,, E. Cropley, 3rd Clara tlub-~nietant. struck for higher wages, and had to be replaced by new 
,, R. Loa~~e, 99 19 hands picked up on the spot ; but Lieutenant Macdonald 

pushed on and arrived at  Budhon H. 5. liis first station, 22 miles N. W. from Seugor, on 
the 2nd February. This station and that of Tinsmtil distant 30 miles to the eastward, defined the 
west and east end8 of the base or side of origin for the new Series. They were both found 
intact, but much overgrown by jungle infested wit11 wild beasts, since last visited and observed 
at for the Calcutta Longitudinal Series by Mr. Olliver eight years previously (in 1826). 

The selection of the requisite stations in advance was taken in hand a t  once, and the 
junior Sub-Assistant sent on to select the best point available in tlie desired direction and to 
burn lights thereat ; tliese however could not be seen without some artificial elevation, and 
i t  was only on the 23rd February that t l ~ e  final observations at  Budhon could be begun. 
They were finished by the 27tt1, and the mnirl partty marched to TinsmQ where it was found 
necessary to raise the station platform by 8.5 feet to command tlie i.ay to Patna (I)* and over- 
look a small temple that obstructed the view. Whilst tlle building was going on, Lieutenant 
Macdonald proceeded to select the next two st.ations in advance on the east flank, Dargawa (11) 
and Dhandk6a (111) and having returned to Tinsmtil, completed the observations by the 
15th of March. Whilst there, the S~zrveyor General, who was on his way to resume the opera- 
tions on the Great Arc, visited the party, and before going on, left two more Sub-Assistants, 
hIessrs. E. Cropley and R. Loarie \\.it11 Lieut.e~iant Macdonald. 

The K O . ~ I ~ I I  l l l~~niwr  in braoketa after the name of o mtation indicates its poaition in nunlericsl order from wuth to north. 
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-. The signals ohserved during this season and for some seasons to come, were flags by day 
and vase lights by night. 

Pattia (I) was next visited, but hazy weather prevented the completion of the 
principal angles before the 23rd of April, the time between tlie two short periods of clearer 
weather being utilized by fixing as many secondary stations and points as practicable. 
Dargawa (11) and Dlandkda (111) mere next visited and the observations completed by the 
3rd of May, when the principal observing was stopped by hazy weather and by obstruction 
met with from the inhabitants, who regarded the s ~ v e y  operations with suspicioq and dislike, 
and hindered the advanced party continually. 

Lieutenant Macdonald endeavoured to complete another triangle but failed, although 
he waited at Sirsaud (afterwards abandoned for AndhiBri, IV) from 13th May to 25th June 
without having a single good night for observing. Indeed, the length of tlie rays here-over 
30 miles-was too great for the requisite visibility at this season, unless the air were cleared 
by a general fall of rain. The party then went into recess quarters a t  Saugor. 

Tlle out-turn of work for the first season (1832-33) shews but three principal triangles 
completed, covering about 1000 square miles of country and stretching to a point nearly 50 
miles north of tlie origin of tbe Series. But a good deal of secondary or minor triangulation 
liad been accomplislied, by which a number of points were determined, especially in and around 
the first triangle, when the weather was comparatively clear and suitable. A few commanding 
points mere selected and observed at  whilst marching between the principal stations, whereby 
rnany other places and landmarks wliicll could be seen from two or more of the stations were 
fined. For this work Lieutenant IkIacdonald appears to have used his large theodolite, employ- 
ing his principal Sub-Bssistant with a smaller instrument to supplement his work at  the minor 
stations which he was uriable to visit, whilst to the junior Sub-Assistant was entrusted the 
difficult task of selecting and building the principal stations in advance. 

At the close of the recess an epidemic fever broke out at Saugor and attaclted three 
Z& Semon 1833-SC. of the Sub-Assistants, ono of whom, Mr. E. Cropley, died 

YEESONNEL. on the 27th October. I t  map be now noted t l ~ a t  Lieute- 
Lieut. R. Macdol~ald, 1 s t  Assietnnt. ,, P. B,.idglnHn, Artille,.y, 21,d nant Bridgmnn ~ v l ~ o  had recently been appointed as 2nd 

(sick and inefeciiae ) 
Mr. W. N.  Jamer, Principal Sub-Aeeiatant. Assistant to the party, was prevented by sickness from 
,, J. H. S C U ~ I ~ ,  3rd CIW I S  joiuing until 16th Fel)ruary 1834 and further incapacitated 
1, E. Crople~ ,  ,, ,, (sick a d  

died 27th act.) for field duties until April, ~ 1 1 e n  he was entrusted with the 
,, R. Loane, 3rd Clasa Sub-Assistant. execution of a secondary series in the vicinity of Gnralior, 

wit11 Mr. Loane for his assistant: but althougll he kept the field until tlie end of July lie 
appears to have contril~~~teil little or nothing wol-tl~ mentioning to the season's work. Shortly 
afterwards he mas transferred to tlie South Phrasn Atli Series ; but liis health failed com- 
pletely, and he died on liis voyage home. 

Tlie party mas thus in fact no stronger than during the previous season, and the per- 
sistent opposition of tlie inlinbitants in the Native States, was a source of great hindrance a i ~ d  
anxiety; but the results of this season's work proved nevertheless very much more favourable 
than the preceding or many succeeding seasons, and appear to reflect no little credit on 
Lieutenant Macdouald and his assis tau ts. 
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Lieutenant Macdonald took the field about the middle of October 1833, and found that , 
Dhandkda(III), the terminal station of the previous season, had been destroyed during tlie re- 
cess; this necessitated the remeasurerlient of the angles thereat, as well as at  Patna (I) and 
Dargawa (11). These were completed by the 18th November, after wliicll the new atations 
were visited in the following order :-Andhihi (IV), Gwtili (V), Kathera (VI) a remarkable 
Bundela stronghold, BhitAri (VII) first visit, Algi (VIII) first visit, Bhitbi  (VII) second visit, 
Daryapur (IX) first visit, Mahartijpur (X), Karaia (XII), Narwar (XI), Algi (VIII)  second 
visit, Daryapur (IX) second visit, MajhAr (XIV) and Rgiepur (XIII) ,  by the 30th April 1334. 
No further observations could be made throughout the month of May owing to tlie Lazy 
weather, and the season's work closed on the side R4epur (XII1)-Majbjt~Br (XIV), on the 1st 
of June, when the party marched into receRs quarters at  Agra where it arrived on the 30th. 

I n  all, twelve new principal triangles had been measured, extending the Series to a 
point near Gwalior, distant 140 miles nortli of its origin. 

The secondary triangulation accomplished this season was considerable, the points 
fixed being numerous and fairly well spread over the country traversed, including the im- 
portant towns of Tehri, the ancient Bundela capital Orchha, its modern successor Jhhnsi, the 
large artificial lake Barwa Shgar, Datia, and Gwalior, besides others of less note. 

Some of the chief secondary stations were made to form a minor series by which an 
independent value was obtained of the side Qw4li-Bhithri, as a check against certain unusu- 
ally large discrepancies in the observations of some of the previous angles. 

I n  addition to thc principal and secondary triangulation accomplished, tlie preliminary 
selection of the stations in advance was carried to a distance of 60 miles, well into the plains 
across the Ctlambal and Jumna rivers, rendering this season's out-turn of work, notwithstand- 
ing many drawbacks and hindrances, one of the most successful noticed in this account. 

At the commencement of the Budhon Series, tlie Surveyor General had directed that a 
connection should be made, as soon as i t  could be done without going out of the way, with 
the Great Arc Series adjacent, recently laid out by Mr. Rossenrode but not yet b l l y  observed 
with the great the~dolit~e. 

The first opportunity of carrying out this connection occurred between Jhdnsi and 
Gwalior, where the Great Arc Series approaches the Budhon Series in the secondary liill sta- 
tions of LadiLra and Karaia, and the principal station on the RBepur hill, the first of whicli is 
visible from Algi (VIII), tlie second from R4epur (XIII) ,  and both first and second from Na- 
hartijpur (X). Lieutenant Macdonald therefore, ocoupied the sites of tlie two Great Arc Serics 
secondary stations of Ladka and Karaia as principal stations, rebnilding tlie platforms, which 
had been destroyed by the inhallitants from superstitious motives ; but he built a fresh principal 
station on the RBepur hill, because tlie Great Arc Series station thereat could not be observed 
from the Budhon Series side owing to a small temple that occapied the peak of the hill and pre- 
cluded the establishment of a common station suitable for both series. Thus a hexagonal fi- 
gure was formed round %IaharBjpur (X), and, after measuring the angles, Lieutenant Macdonald 
reported that he had effected s connection with the Great Arc Series on the side Narwar 
(XI)-Karaia (XII),  Narwar being identical wit11 Ladhra h.s. of the Great Arc. These two 
stations being only secondary points this connection could not be accepted. The three prin- 
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. oipal stations of the Great Arc Series, Shergarh, Dhobdi, and RAepur, although they are near 
t o  Nar~var, Karaia and Itiepur of the Budtlon Series, respectively, are in reality- different 
points, and in fact no proper connection was effected. Subsequently however in 1877, the 
Surveyor General, tlien Colonel J. T. Walker, R.E., caused a more exact connection to be 
made between the two principal stations on the Rgepur hill, which were only about 41 feet 
apart, the temple above mentioned being on the summit of the peak, between them. The 
details of this connectioq will be found at page 73-J. of Volume VI I  of the Account of the 
02erations of the Great Tt-igonomet~~icul Survey of India. 

The Budhon Series had now been carried for one-third of its entire length in two 

3rd ~ e o r o n  1834-36. seasons, to the northern limit of the llillg trsoi in which 
P E ~ ~ O N ~ E L .  it began, and the provision of towers or artificial elevations, 

Lieut. R. M d o n n l d ,  1st  Assistant. to carry the Series across the plain country to the north, 
Mr. \V. N.  Jnmea, Principal 3ub-Assistnnt. 
,, J. H. scully, 3rd CIUW ,, became indispensable. The Surveyor General had already 
,, H. Loane, IT 2, applied to tlie Government to sanction the erection of high 

towers for tlie purpose, like those being built by tile Public Works Department for the Great 
Arc Series, wliich had been snnct i~neddurin~ the year 1833. Those towers however promised 
to be so expensive that the Government hesitated to sanction any more for the time; or until 
their precise cost mas known, arid put forward a memorandum by the Hon'ble Colonel Morri- 
son suggesting the adoption of a reflecting circle and a portable wooden mast, in place of a big 
theodolite and a masonry tower. The Surveyos General could not accept this suggestion, but 
proposed the construction of a lofty central pier of masonry for the instrument and signals to 
stand on, supplemented by a scaffolding with a stage for the observatory, the cost of which he 
estimated at Rs. 140 to Rs. 270 ; and if this sl~ould prove too costly, then he believed that a 
mast, such as he himself had recently used for tJhi approximate -series of the Great k c ,  
mould answer. He did not think such costly towers as those just erected for the Great 
Arc necessary, and pointed out tlie excessive depth given to their foundations by the Public 
Works Department, by wliose officers they - mert: built. Finally he expressed a hope that the 
Survey Officers sliould not be required to build their own towers or supervise the expenditure 
of large sums of public money, having already as much to attend to in tlieir own proper 
professiorial line as they could well do. This representation however seems to have produced 
little or no effect, for \re find the surveyors generally from that time forwards building tlieir 
own towers as best tliey could, in a, more modest but suficiently effective way; and, notwith- 
standing some failures, this arrangement has probably proved the most economical. 

Meanwhile, pending the settlement of the question as to what kind of tower stations 
sliould be adopted, Lieutenant Macdonald took the field on the 1st October 1834, and having 
taken extra precautions for the preservation of the two terminal stations observed at dur- 
ing the previous season-RAepur (XIII) and Majhiu: (X1V)-proceeded by direction of the 

. Surveyor General to select the stations in advance by the " ray trace " system, usirlg small 
theodolites and perambulators. Much skill and judgment is necessary in carrying out this 
method, and some time was spent in acquiring the requisite accuracy ; in short, a good deal of 
the work had .to be revised. Moreover, progress was retarded by sickness, the services of the 
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principal Sub-Assistant Mr. James being lost tlirough this cause for 'nearly three months of . 
the field season. The principal station sites were finally selected across the Dotib as far as the. 
Ganges, and the preliminary selection pushed on into the districts of Budaun and Moradabad 
beyond, before the party returned to recess quarters at  Agra early in June. 

No observing of principal angles was done this season, but the approxitnate series was 
completed for a distance of 100 miles, as far uorth as the Ganges, by 12 stations forming a 
single series of symmetrical triangles, and operations were in progress for a considerable 
distance beyond. 

Lieutenant Macdonald himself was obliged by ill liealth to quit the field in April, and 
suffered so much from jungle fever during the ensuing recess that he applied to be relieved of 
his charge in September, and obtained sick leave. Unhappily he did not recover, but died before 
the end of the year. He was succeeded by Lieutenant E. L. Ommanney, of the Bengal 
Bngineers, who had been appointed to the party in May to learn the practical duties of the 
Trigonometrical Survey, he having hitherto been employed on a survey of the Brallmaputra 
river. He joined the Budhon Series at  Agra on the 13th June. 

Mr. James was transferred to the Great Arc and his place not filled up until 1st March 
4th S ~ ~ S O Y I  1836-36. 1836, when Mr. J. Olliver, Chief Civil Assistant, joined, and 

PBBBONNBL. the transfer of Mr. Scully also to the Great Arc towards 
Lieut. E. L. Omrnanney* Bengal EnginwmsZnd the end of this season left the Series witliout any of its Assistant. 
Mr. J. H. B C U ~ I ~ ,  2nd c l ~  Sub-hiatant.  original staff. Lieutenant Ommanney took the field on 
the 8th November 1835, and having received no sanction as yet for the erection of t l ~ e  towers, 
proceeded at  once to run trial lines along the mys between the selected station sites, to 
ascertain that no serious obstacle existed in them which could not be readily removed, 
and he was engaged in this work until March 1836. But hitherto no rays were actually 
cleared owing to Lieutenant Ommanney's inexperience and to the refusal of the inhabitants 
to allow trees to be cut down. 

The Government had recently (April 1836) considered the subject of ray clearing, and 
had directed that equitable compensation should be given in all cases of injury to the owners ; 
and to enable a just valuation to be speedily made in the case of recusant proprietors, tlie 
civil authorities mere ordered to direct the persolid attendance of the tahdlddr or peshkdl* 
(local subordinate Revenue Officers) at the spot, when called upon by the Survey Officers. At 
the same time the Survey Officers were enjoined to use every means to avoid bringing any 
highly prized or sacred tree in the ray passing from one station to another. . 

The latter part of this season was spent in clearing t11e rays between the stations in 
the plains, and in determining the hkigbt of the towers of observation which would inevitably 
be required to command them. Approximate angles mere observed from tlle top of masts 
erected for the purpose, and before the close of the field season this work had been completed 
as far as Pondri (XXIV) in tlie middle of the Do&b. 

I n  tlie case of tbe two first stations in the plain country-Gfirmi T.S. (XVII) and 
Bhind S. (XVII1)-the forts at  these places offered suitable sites for stations, in the one case 
on a high bastion, and in the other on the gateway tower, on which during this season sta- 
tions were built. 
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The final selection of stations forming a single series of symmetrical angles mas ex- 
tended as far as Moradabad in L R ~ .  29", but this advanced part of the approximate series 
north of tile Ganges was afterwards abandoned in favour of a double series of smaller 
triangles. 

Several principal stations being now ready, Lieutenant Ommanney commenced the 
6th 8enron 18'46-37. field season of 1836-37 by resuming the final observations 

Px~eoxine~. which he completed a t  the uudermentioned statious as fol- 
E- L. Omrnanneys Engineems Znd lows :-at JhBnkri H.S. (XVI) 18th to 37th October 1836, Aaai8tsnt. 

Mr. J. OIIiver, Chief Civil Aaaiatant. a t  Majh4r H.S. (XIV) 28tli to 31st October, a t  R4epur 
H.S. (XII I )  1st to 4th November, at  SAnicllri (XV) 6th to 8th November, at  Glirmi T.S. 
(XVII) 11th to 23rd November, and at  Bliind S. (XVIII) by 2nd December. 

By the time the observing party arrived a t  G d ~ ~ r l i  T.S. the next forward station on the 
west flank lrad been built on the gateway of Pamillat Fort, and tlie first tower station erected, 
t l ~ a t  at  Atbgatl~, had been sufficiently preparcd to be observed to. 

Lieutenant Ommanney had interided to I~uild solid, conical, mud towers, 22 feet in 
diameter at  base, 16 feet at  top, and about 40 feet high, at  an estimated cost of from Rs. 200 to 
Rs. 300 each, but this plan did not meet the Surveyor General's approval; as, Jiretly, the 
lower centre, or station mark must be on the ground, so as not to be affected by dilapidation of 
the superstructure; and, eecondly, the upper centre mark for the frequent adjustment of 
instrument and signals, must be always plumb over tlie lower centre, for which purpose the 
latter must be easily accessible both a t  first and for subsequent re-examination. Lieutenant 
Ornmanney modified his towers accordingly, having a mnsonry core pierced with a vertical 
sl~nft or central opening 18 inches in diameter, and a horizontal arched passage of masonry a t  
ground level giving liglit and access to the lower centre or station mark, with an easy spiral 
dope or ramp winding round the tomer and leading to the summit. 

The first tower erected, Athgath T.S. (XIX) on the banks of tile Chambal, was only 
built in the first instance to a height of 26 feet, which appears to bave been sufficient for the 
b c k  rays, but afterwards (in 1840) it was rebuilt ant1 raised 10 feet liigher. 

No further principal observations were taken this season, after tliose concluded at  Bhind 
5. on the 2nd December, and the rest of the season mas spent in building the towers and 
in taking approximate angles with the aid of masts and scaffolds, as far as the Ganges. 

By the close of the season four toivers Sherpur, Firozabad, Baragaon and Pondri, 
mere reported as " well advanced " towards completion, and four others, Kilttr~nio, Salimpur, 
Jamiilpur and Sankrcio, begun. But the earthwork of tlie Firozabad tower gave way and 
fell down twice, after it had been built up to a height of 28 feet. 

By tlie end of the fourth season's work the following method of carrying on the principal 
triangulation in the plains, had been arrived a t  :-The country Laving been reconnoitred 
gonerally and no hills or artificial elevations suihble for stations met wit,l~, a ray trace, traverse 
or route survey was made in the desired direction for each new station, from which its precise 
bearing could be computed. A trial line wns the11 run to ascertain that it contained no insur- 
mountable obstacle, aft er which the line was cleared and the angles between adjacent lines 
measured by means of a small theodolite raised on tlie top of a high mast surrounded by a 
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scaffold with a stage for the observer. This measurement was termed the "Approximate 
Series," a term whicll in more recer~t times ha3 been applied to tlle laying out and prepara- 
tion of the principal triangulation generally. After t l~ i s  it only remained to build the towers 
requisite for the final observations with a large theodolite. 

The apparently small progress made may 1)e attributed to the want of officers and 
assistants experienced in the work of triangulating in a plain country and of building high 
towers in mud without professional aid. But the prime cause of delay was the attempt to 
maintain almost as large triangles in the plains as in the hills, thus necessit,ating observations 
over distances much too great for dist.inct vision, except in very unl~sually clear weather. 

Final observations were made at 6 principal stations, forming a quadrilateral figure 
and two single triangles, by which the Series was advanced il meridional distance of 32 miles 
and reached the south bank of the Cllambal river, the boundary between the Gwalior State 
and the Agra District. 

On 31st May 1837 Lieutenant Ommanney resigned his appointment in the Depart- 
ment, and left the Series in charge of Mr. Olliver, Chief Civil Assistant, the only officer 
remaining with the party. 

Before resuming the field work for Season 1837-38, the Surveyor General directed 

6th S ~ ~ O S  183'7-38. Mr. Olliver to reduce the size of the triangles in laying out 
PEBBONNEL. the Series to the north of the Ganges, and in place of a 

Mr. J. Olliver, Chief Civil Assistant. 
,, J. Uriberg, 3rd Clsss Sub-Awistant. 

with sides from 8 to 15 miles 

single series of triangles having 15 to 20 mile sides, to 
adopt a double series of consecutive polygonal figures, 

in length, by which lower towers would suffice, greatly improved 
signals would be obtained, and some of the mounds whicll frequently obstructed the view on 
the longer rays might be utilized for station sites, whilst the double series wonld afford an 
effective check against error. Having regard however to the very backward state of the 
Series, none of the previous work whiih \rould serve, could be abandoned. 

Mr. Olliver therefore, in great hopes of completing the section of the Series already 
laid out to the south of the Ganges, set to work to finish the 8 or 9 towers commenced under 
Lieutenant Ommanney the previous season. The more advanced of tbese-Athgath (XIX), 
Sherpur (XXI), Firozabad (XXII) and Pondri (XX1V)-still required much additional height 
which however their foundations were not calculated to bear with safety. Firozabad had 
already fallen twice from t l~is  cause. Mr. Olliver tlrerefore pulled them down and rebuilt them 

- afresh upon deeper and more solid foundations. I n  tlie case of Firozabad film soil was only 
found at  a depth of 16 feet below the surface. Having commenced work at  all the towers at  
once to ecollomize time, he was greatly impeded for want of funds ; and ww constrained to 
advance sums from his own private purse. 

I n  his half-yearly report, dated 1st 3lZal.ch 1838, he said that the progress hitherto had 
been rapid. The towers at Pondri (XXlV) and Bltragaon (XXIII)  were finished, Athgath 
(XIX) 25 feet high, and KilBrmbo (XXV) 27 feet; but that Firozabad tower had fallen again 
after reaching a height of 40 feet. 

This mas the last of his (Mr. Olliver's) work here, for his services being urgently 
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*required with the new party just formed for the Great Arc (Section 18' to 24") under Lieu- 
te~iant Waugh, B.E., he suddenly left on the 4th 3larcl1, having made over charge to the 
Sub-Assistant, Mr. Driberg. Early next month (April 1838) and before he could have made 
mnoli progress, Mr. Driberg was ordered to repair with the whole of tile Budhon Series party 
to tlie Head Quarters of tlle Survt~yor General at Delira Dbn. 

During the following season, 1838-39, this party was employed under Lieutenant Renny 
on the southern section of the Great Arc, and the Budlion Series was thus left in abeyance. 

On the 13th November 1839 Lieritenant Renny was put in charge of the Budhon 
7th  Season 1889-40. Series in the hope that his experience and ability would 

PEUFJONNEG. conduce to its inore rapid progress and early completion. 
LIPIII.  T. lldnny, Bmgal ~ngi;leers, lat Asaistmt, He was directed to re-organize an efficient party from the (aLaenl on other duty). 
Mr. C. M U T ~ I I ~ ,  I a t  ~ l a a a  sub-desistant. former Budhori Series party and from that of the Amua ,. W. Rumenrode, 2nd ,, 

TIoughton and Simmrl 18-inci meodolae Series recently completed by Mr. Murphy, and to resume 
h-0. 2). the operations wliere Lieutenant Ommanney had left off ; 

but as his personal assistarlce was required in the astronomical observations at  KaMna, 
Mr.  31urpliy was placed in temporary executive charge. 

The work of tile season consisted in complrting the towers and extending the approxi- 
mate series. Tlre stations of Bhind (XVIII), Gbrmi (XVII), and the towers a t  Firozabad 
(XXII), Baragnou (XXIII)  and Pondri (XXIV) were repail-ed, tile last-built tomer of Ath- 
gat11 (XIX) raised from 25 to 36 feet, and that of KilBrm&o (XXV) from 19 to 44 feet, a new 
tower at  Sherpur (XXI) built,, and those at  Salimpur (XXVI), Jarnhlpur (XXVII) and 
Sankrdo (XXVIII) completed, leaving Parauli (XXXI) alone unfinished of all those south 
of t l ~ e  Ganges. 

As soon as Mr. Murphy had set on foot the tower building lie proceeded to take up the 
approximate series to tlie north of the Ganges as a double series of consecutive polygons with 
sl~ort~er sides, ordered by the Surveyor General in 1837-38, abandoning the sixty miles of 
approximate series ahead wliich had been carried as far as Moradabad (Lat. 29'). By March 
1860 he hat1 laic1 out the Sakrora hexagon. 

Lieutenant Renny now (March 1840) visited the party and remained long enough to 
satisfy himself that the work was being carried on in a correct and systematic way. 

By the end of this field season the Snkrora tower had been built,, and the ground in 
advance for the next polygon reconnoitred. 'l'lie towers built under Mr. Murplry north of 
the Ganges appear to have been solid, as first intended by Lieutenant Ommanney. 

Lieutenant Renny being engaged in tlie astronomical observations at Rali$inpur and 
8th Seaaon 1840-41. in the measurement of the Bider Base-line, Mr. Murphy - - 

PBBBONNBL. remained in executive charge all this season. He bcgan 
Lieut. T. Renny. ~ e l i g a l  Enaillrem lnt Auintsnt, the season's work 11 J selecting a second hexagon about 

(nbaent on other du ty ) .  
Mr. C. Xlnrphp, 1st Clam s u b - ~ ~ i ~ t o n t  ( i s  the advanced station of Bhnsgopdl (XXXV), whilst the 

erecutins charge). 
,, O. Uult~eran, 2nd ,, I, towers that had been damaged during the recent rainy sea- 
,, W. Qlynn, 3rd ,, ,, son were being restored. One of them, Jarn6lpur (XXVII), 

had fallen, although the precaution had been taken of thatching the towers before the rains 
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eet in. He then hastened southwards to resume the final ohserving which had been in 
abeyance four years since Lieutenant Ommanney finished at B h i ~ ~ d  S. on the 2nd Dece~rlber 
1836. 

The final horizontal angles were now taken up and completed at tlie undertnentioued 
stations as follows :- 

at Rrozabad T.S. (XXII) between 7th and 9tIl Novcmber 1860 
,, Pantillat S. (XX) ,, 10th ,, 16th 9 ,  9 ,  

,, Athgath T.S. (XIX) ,, 16th ,, 18th ,, ,, 
,, Sherpur ,, (XXI) ,, 19th ,, 20th ,, 9, 

,, B a r a p n  ,, (XXIII) ,, 21st ,, 30th ,, ,S 

Pondri ,, (XX'V) ) in all December l B O O  
,, l o  ,, (XXV) 
,, Salimpur ,, (XXVI) 
,,, JemAlpur ,, (XXVII) ,, January, February, and to 8th March 1841. 
,, Sankdo ,, (XXVIII) 1 

The towers in advance were not sufficiently advanced for any further observations to 
be made ; but before the end of the field season a third hexagon-that round Sirsa (XL)- 
was selected and marked by rnasonry pillars, up to tlle side Milik (XLII1)-Ak barpur (XLIV), 
the rays of the Sakrora and BhsgoptU polygons all cleared, and the augles approximately 
measured with a small theodolite. 

No vertical angles were measured this season, and scarcely any secondary triangulation 
a t  all accomplished. The vertical angles were not measured, doubtless because the signals on 
these comparatively long rays in the plains were not visible at the time of least ref'raction, 
tlie only safe time for a single observer to measure them, and t liey were deferred until t lie year 
1842-4i3 when a pair of observers with two good instruments became available for the simul- 
taneous reciprocal measurement, requisite a t  any other time of day. The party returned to 
recees quarters at  Dehra D h  on the 4th Juue 1841. 

The approximate series having now been brought up from the south to wit,hin 60 
9th Secrrom 1841-4. miles of tlre out-lying hills of the Sub-Himalayas about 

PPBLIORXBL. Hardmhr (Haridwiir), Mr. Murpliy took the field in the 
Lieut. T. b n n ~ .  Ben& Enginwml lot  A n i a b n t .  middle of October 1841 at the north end, as being near- 

(abrml om o t k  duty). 
Mr. C. Murphy, id clamssub-hkt.nt,(he*- est to Dehra Dhn, and proceeded to lay out the figures 

&ins charge). 
Mr. O. Mult~eran, 2nd ,, I#  by mlrich the junction with the Great Arc Series was to 
,, W. Cflynn, 8rd ,, 19 be effected. 

Starting from the stations of Slleopuri T.S., Godhna T.S., and Cl14ndipall4r H.S., of 
the Great Arc, he selected Mahesari T.S., (now also belonging to tlre Great Arc) ns tlie - - 
centre of a very irregalar hexagonal figure, the north and north-east stations beingon hills 
and one of them (MB1)egarll) common to this and to the N.E. Longitudinal Series. Two 
more stations were then selected to form a pentagonal figure about Sarkhra T.S. (XLV) by 
which the entire plan of the Series was completed about the end of February 18412. The rays 
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built to the required height (16 to 20 feet), there remained only a few rays in the Sirsa 
hexagon to clear, and the towers to build or complete in the southern polygons before having 
all ready for the final measurement of the angles. 

But it required the utmost exertions of all concerned to finish the towers by the 
brginning of July, when the party retuned to recess quarters, having accomplished a very 
laborious season's work successfully. 

10th Seaor  1842-43. (1). Equipped wit11 Trough ton 
PPWNNBL. and Simms' 18-inch tlieodolite No. 2 and 

Lieut. T. Hsntiy, B.E., ] ~ t  Assistant. t n.0 12-inch theodolites by Troughton 
Budhon Mr. C. Murphy, 1st C l m  Sub-Bedietant. 

0 .  Millheran, 2nd ,, I, and Simms for simultaneous reciprocal 
,, W. Qlynn, 3rd ,, .,, verticals. 

Mr. W. N. James, l a t  Principal Sub.Au&t.nt. 
Extra Party (2). ,, N. Pamick, Sub-Aediatant. 

(2). With probably an l&inch 
,, T. Olliver, a* theodolite by Cary. 

Mr. Q. Logan, 1st Amistant. 
Extra Party (8). ,, Cf. Terry, Llub-Assistant. 

,, A. OUiver, ,I 

(3). With 16-inch theodolite by 
Cary. 

I n  view of the 1a.rge amount of observing to be done, no astronomical observations for 
azimuth having yet been taken since the Series was begun, and no vertical angle8 observed since 
it ent,ered the plains across tlie Chambal, (owing to want of visibility at  time of minimum 
refraction), and to ensure its completion, the Surveyor General appointed two extra, observing 
parties, and divided the work into three sections to be taken up simultaneously by 'the three 
parties as follows :- 

I n  Lieutenant Renny's absence on military duty as Field Engineer to the Army of 
Reserve assembling at Ferozpur, Mr. Murphy with the main party was to complete the hori- 
zontal angles of the southern (Sakrora) polygon, and the unobserved triangle to the south of . 
it, the whole of the verticals, and two Azimuths. 

A third Azimuth was to be observed by one (or other) of the two extra parties. 
Mr. James with t,wo Sub-Assistants was to observe the horizontal angles of the next 

two polygons, the Bhnsgopdl and Sirsa hexagons, measuring the vertical angles also in the 
afternoon whenever practicable. 

Mr. Logan with two Sub-Assistants was to observe the angles of the two northernmost 
polygons, the Sarkhra pentagon and the Mahesari hexagon. 

Accordingly Mr. Murpliy took the field on the 15th October 1842 and reached Firozabad 
his first station for observation on the 11th November. Here in conjunction with his sub- 
assistants he measured three of the four vertical angles by simultaneous reoiprocal observa- 
tions, after which he proceeded to Padha t  and Gfirmi, where by the 10th December he 11ad 
completed a set of azimuth observations (to r Ursle Minoris at both E. and W. elongations), 
besides the requisite vertical angles. 

He then visited in succession the stations of Bhind (XVIII), Sherpur (XXI), Baragaon 
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(XXIII) ,  Pondri (XXIV), Kilirm60 (XXV), J a d p u r  (XXVII),and Sarsotlia (XXIX),where v 

by the 25th January 1843 he had completed the vertical angles on all but seven rays of tlie 
single portion of tbe Series to tile south, and by the middle of Febrliary, the horizontal angles 
at  J a d p u r  (XXVII), Sarsotha (XXIX), KariAmBi (XXXII), Sakrora (XXX), Mehtra 
(XXXIV), and Ilajauli (XXXIII)  of the Sakrora licxagon mere also finished besides vertical 
observations on tllree rays of this figure. On the 10th February Lieutenant Renny rejoined 
and assumed charge at  Sank& T.S. (XXVIII), where he at orwe took up the filial observing 
and by the 26th had completed the second Azimuth (using 29 Camelopardalis Hev. at  
both elongations), the necessary horizontal and the simultaneous reciprocal verticals. 

Lieutenant Rrnny then completed the horizontal and vertical angles remaining to be 
observed in the following order:- a t  Parauli (XXXI) by the 4th March, Cllandanpur 
(XXXVI) by the 14th, wliilst Messrs. Murphy and Gly~in with tile two 12-inch tlleodolites 
co-operated in observing the simultaneorls reciprocal verticals. The main parkg now ret,~~rned 
to KilBrnlBo, Pondri, and Karitimiti, completing or re-observing the angles wl~ich Mr. Mulpli y 
had been unable to obtain satisfactorily on his first visit, all wliich were made good by the 
9th April. Having completed the work assigned to tlre main part? on tlre southern section, 
Lieutenant Renny marched northwards re-observing or suppletnenting the observations 
which were still wanting to complete the Series. 

A good half of the vertical angles were, practically spealting, simultaneous, i.e. taken 
a t  both ends of a ray within five minutes of one another, but some only within 15 minutes, 
whilst in a few cases the observations of the vertical angle at  one end of a rag were taken a t  
a widely different time from the corresponding obscrvatior~s a t  tlie other. Thc verticals Iiad 
necessarily to be observed at  any time of day when the signals were visible, with the natural 
result of giving great variations in the deduced co-efficient of refraction. 

Meanwhile the two extra parties under llessrs. Logan and James leaving Head 
Quarters, Dellra Dhn, on 2nd November renclied Agra on the 2Gth, and liaviug completed 
their eqnipment proceeded to the section of the! field work allotted to tlrem. 

Mr. James reaclird his first station Rajauli (XXXIII)  on the 23rcl December 1842, 
and completed his two horizontal angles there on the 30th. The two next angles occnpied 
him a t  &Iehtra (XXXIV) from tho 4th to the 21st January 1843. He next measured the six 
angles at  BBnsgopAl (XXXV) between tile 2 kth January and 4th Frbruarp, after mlrich Iic 
proceeded to Sirsa (XL) where he mas employed uearly a mliole month, from 7th February 
till 3rd Marcli, observing an azimuth and co~~lpleting five of tlie six angles. IIe observed 29 
Camelopardalis Hev. a t  both elongations, tile same star that Lieutenant Renny was simultane- 
ously observing a t  SankrBo. He next visited Bliatauli (XLII), near Moradabad town which . 

he observed to, and whilst here his party was inspected by the S~~rveyor General. The four 
angles at  Atora T.S. (XXXIX) occripied from the 14th to 26th M:~rch, and the two at  Bartrauli 
(XXXVII) till after the mitldle of April. He tllen returned to Sirsa, and was occupied from 
20th April till the 3rd May in tilaking good the angle wlrich he httd been unable to complete 
during liis former long visit. The rest of the observing allotted to him having been colllpleted 
by the other two parties, Nr.  James helped to complete the vertical angles for a few days 
before returning to recess quarters. 
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• Mr. L o q ~ n  on the northern section of the work was rather more fortunate. He com- 
pleted the angles at his first station Akbarpur (XLIV) I)y tlie 26tli December 1842, then those 
at  Nandi (XLVII), and three of tlie five angles at SarLhra (XLV) by the 10th January 1843 ; 
HarpAlsid H. S. (XLVIII) mas next observed at, and then Mahesari T.S., where however a 
portion of the angles had to be left unrneasur~d, by the 3rd of February. The Surveyor 
General visited and inspected the party wllilst at  Mahesari. The angles at Cl~indipahiir near 
Hard\vr&r, Godhna and Sheopuri, the stations of the Great Arc, were completed by the 16th 
February, after which the missing angles at Rlallesari mere observed, and all the four at 
Haldaur (XLVI), by 6th M:irch. Tile missing angles at Sarkhra (X LV) were next observed, 
and the party then proceeded to Milik (XLTII) where the measuremelit of the 4 angles occu- 
pied from tlie 12th to the 25th March, nrlien the northernmost section allotted to Mr. Logatl 
was fitiished, but Mr. Jamc?s7s work being backward, lie continued his southward progrcJss, 
completing the angles at LGt (XLI) and liandarki (XXXVIII)  by the end of the month. 

Seeing Mr. Ja~nes to be now in a fair may to complete the angles at  the centre and east 
flaiikof the Series, and those on the west flank and to tlie southmard being finished, Mr. Logan 
proceeded to co-operate with Lieutena~~t Renny in observing tlie remaining vei-tical angles a l l  
of whicll mere completed by t l ~ e  middle of Nay, when all three parties marched to Head 
Quarters at Dellra D6n. 

T11ree other angles mere measnred at the northern extremity of this season's work and in 
connection with the triangulation above d(~scribed, by Captain J. S. DuYVernet, when com- 
me~~c ing  the " Nortli Connecting Series" afteru~ards named the North-East Longitudinal Sei-ies, 
in October and Nmember 1842 ; but two of them were eventually superseded by re-mensure- 
ments made by Lieutttnaut Reriny eigllt gears later, with superior inst.ruments, which two 
ale now incorporated with tlie North-Eilst Longitudinal Series. 

Tile calculations of t'he triangulation of this Series having been carried up from tlie 
side of origin, R~tdhon-Tinsrnhl of t l ~ e  Calcutta Longitudinal Series, to the terminal sitl~, 
Sl~eopuri-31ahes:iri of the Great Arc, the followi~lg cliscrepanciee were met with between t l ~ e  
original values of the length ant1 azimuth of the ternliual side above named and tllose of tlie 
l a t i t~~de  and longitude of the terminal station Mahesari, arid the values of tht: same as derived 
from the Great Arc after the reduction of the North-West Quadrilateral. 

I n  Logarithm of the side + o.o00,0302,6 = &.Ei inches per mile nearly. 
,, Latitude + 1'"002 

,, Longitude + 0 -307 
,, Azimuth + 8 -284 

These discrepancies were treated as errors in the Budhon Series and were disprl-sed 1)y 
the method of least squares, as described in Part I of Volume V I I  of tlie accou?tt q' the 
~ ~ e r k t w r a e ,  &c. 

Soon afterwards, tlie two principal stations at  RBepur of this Series and the Grtlat Arc 
which are only about 41 feet apart, (see page VII-J. above), \{-ere connected in the manner 
described at  page 73-5. of Vol. VII  quoted above. 
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The following discrepancies between the first corrected Budhan Series vdues, and the , 
adopted values of the Great Aro were then met with at Rgiepur H.S. (XIII) belonging to 
the Budhon Series :- 

I n  Latitude + O".IO 

,, Longitude - o -02 

These discrepancies were treated as errors in the first corrected results of the Budhon 
Series, and they were dispersed over the whole triangulation by introducing two additional 
equations of condition for satisfaction, the four primary equations which were required to dis- 
pose of the terminal errors being simultaneously maintained. For full description of the 
procedure see Part I of Vol. VII  of tile Account of the Operatione, @c. 

The trigonornetrical heights above sea-level were cliecked at  several stations (see page 
63-J.) by the spirit leveling operations of the Trigonometrical and Revenue Surveys, and the 
errors thus disclosed, together with those of the terminal side Sheopuri-Mahesari, dispersed over 
the Series in four sections indicated at pages 37 and 38 of Part I of the above named volume. 

I n  the section Budhon-Tinsmtil to Pirozabad-Baragaon, a distance of about 212 miles, 
the cumulative error was + 12 feet nearly. I n  the next section ending at Mehtra-BAnsgop&l, 
a distance of about 88 miles, it was as much as - 17 feet. I n  the next section ending a t  
Bhatauli-Sirsa-Milik, a distance of about 34 miles, it was less than 1 foot; and in the last 
section, a distance of about 50 miles, it was nearly - 7 feet. For further details see pages 37 
and 38 quoted above. 

Secondary Tmhgulatwn. 

A.s long as the Series lay in hilly country under Lieutenant Macdonald, the number of 
secondary stations, landmarks, and places of importance or interest fixed, was very consider- 
able, including the towns of Tehri, Orchha, J h b i ,  Datia, Narwar, Gwalior, Barwa SAgar, 
and many hill forts, temples &c. 

But after entering the plains in lat. 26" 30' where no view was to be had except by 
clearing the rays of trees and building high towers, scarcely any secondary points could be 
fixed without making special arrangements, and the whole strength of the establishment mas 
barely sufficient for the principal triangulation until its close. Nevertheless, Shikohabad, 
Jalesar, Moradabad, Bijnor, and Kankhal were fixed. 

Compiled p o m  the very extensive and complete materials collected by Mr. Charks Wood. 

B. R. BRANFILL. 
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ALPHABETICAL LIST OF PRINCIPAL STATIONS. 

Akbarpur 
Algi 

Andhihi 

Athgath 

Atora 

Baragaon 

Barauli 

Bhatauli 

Bhind 

Budh on 
(of Calcutta Longitudinnl Series). 

C handanpur 

G\riili 

Haldaur 

IIarpSlsid 

JllAnkri 

Kandarki 

Karaia 

K~I-iSm6i 

Katl~era 

XLIV. 
VIII.  

IV. 
XIX. 

XXXIX. 
xxxv. 
XXIII. . 

XXXVII. 
XLII. 

XVIII. 
VII. 

111. 

XXXVI. 
11. 

IX. 
111. 

XXII. 
XVII. 

V. 
XLVI. 

XLVIII. 

XXVII. 
XVI. 

XXXVIII. 

Llit 

Mitbegarh 
(of North-East Longitudinal Series). 

llaliesari . 
(of Great Arc Meridional Series). 

&Iajl~hr 

3lehtra . 
Milik 

Nandi a 

Parauli . 
Patna 

Pondri 

Salimpur . 

Sheopuri 
(of Great Arc Meridional Series). 

xxv. 
XLI. - 

I. 

XII.  

XXXII. 
VI. 

X. 
LII. 

Sherpur . . e 

Sirsa . 
Tinsmhl e 

(of Calcutta Longitudinal Series). 

XIV. 
XXXIV. 

XLIII. 
XLVII. 

XI. 

XX. 
XXXI. 

I. 
XXIV. 

XIII. 
XXXIII. 

XXX. 
XXVI. 

xv. 
XXVIII. 

XLV. 
XXIX. 

XLVIII. 

XXI. 
XL. 
VII. 
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NUMERICAL LIST OF PRINCIPAL STATIONS. 

V I I  

I 
I I 
111 

I V  
v 
VI 

VI I  

VI I I  

I X  

X 
X I  

XI1 

XI11 

XIV 

xv 
XVI 

XVII 

XVIII 

XIX 

XX 

XXI 

XXII  

XXII I  

XXIV 

XXV 

* . Budhon. 
(of Calcutta Longitudinal Seriee). 

. . TinsmL1. 
(of Calcutta Longitudinal Series). 

. Patna. 

. . Dargawa. 

a . DhandkGa. 

8 s . . Andhiki. 

. Gmitli. 

. . Ka tliera. 

. Bhithri. 

. Algi. 

. . . Daryapur. 

. a , Maharttjpur. 
Narwar. 

Karaia. 

. . RSepur. 

. . &Injh8r. . 

. . . . Sitnichri. 

. . . JhSnkri. 

a Giirmi. 
. • Bhind. 

• . . • Atllgath. 

a . Pantihat. 

• . . . Sherpnr. 
Firozabad. 

Baragaon. 

* . Pondri. 

. KiUrmBo. 

XXVI . . Etalimp ur. 
XXVII . Jamblpur. 

XXVIII . Sankrtio. 

XXIX Sarsotha. 

XXX Sakrora. 

XXXI Parauli. 

. XXXII KariBm Ai. 

XXXIII . Rajauli. 

XXXIV Mehtra. 

XXXV Bitnsgopitl. 

XXXVI . , Chandanpur. 

XXXVII Barauli. 

XXXVIII . Kandarki. 

XXXIX Atora. 

XL Sirsa. 

XLI Liit. 

XLII Bl~atauli. 

XLIII  Milik. 

XLIV Akbarpur. 

XLV Sarkhra. 

XLVI Haldaur. 

XLVII Nandi. 

XLVIII HarpSlsid. 

I &fiihcgarl~. 
(of North-East Longitudi~i~~l Series). 

XLVIII Sheopuri. 
(of Great Arc Meridiolial ~erica). 

L I I  . . Mahesari. 
(of Great Arc Meridional Ser~ee).< 



B U D H O N  MERIDIONAL SERIES. 

DESCRIPTION OF PRINCIPAL STATIONS. 

Of the 48 Principal Stations composing this aeries, the first 16 are on l~ilIs occupying the southern 
half of its extent. They are low solid platforms, eitlier level with the rock, marked in such case in sild, or 
raised above it. Where tile platform is thus raised there is (presumably) a rock-mark or stone, above which 
one or more mark-stones, witli the usual engraved circle and dot, are inserted in the platform; tlie uppermost 
even mitli its surface. When the Series entered the plains, artificial elevations had to be constructed; the 
necessity for constr~~cting these was sometimes avoided, either in part or entirely, by taking advantage of existing 
buildings and bastions of forts wit11 which the country abounded. Tlie special erections consisted at first, generally 
speaking, of kacha towers, 20 to 30 feet square at base, having about 7 feet square in the interior made of pnka 
brick laid in mud cement, with a central hollow about 1 4  feet in diameter running vertically tl~rougli it, and a 
mark-stone laid in masonry at about tlie level of the ground : an arclied doorway arid passage led to the mark-stone 
for convenience in plumbing ; and a staircase exterior to the tower gave access to tlie top. Subsequently, tlie 
paka pillar instead of being perforated was made solid, of about 42 inches diameter at  top and having one or 
more mark-stones built vertically within it : in certain instances no definite information is fortlicoming as to the 
number of marlcs which mere built into the pillar; in these cases no allusion is made in the descriptions to any 
mark save that at the summit. 

The following descriptions hare been compiled from those given in the original MS. General Report and other original 
records of this Series, supplemented in respect to  the neighboring villages, by information obtained from the Revenue Survey, Topographical 
8urvey,'and other reliable maps of the country traversed. The orthography is in literal agreement with the Gazetted J i s t  for the N. W. 
Provinces, wherever the locality is identified ; and eonforms to the spirit of the ordem of Bovcrnment on the sul)ject, as worked out in this 
and other provincial lists, where there is no clear literal authority. The information as to  the local sub-divisions in which the several stntions 
occur has been derived where practicable from the Annual Reports received from the civil authorities to whose charge the stations have 
been committed. 

111.-(Of the Calcutta Lmgitudinal Seriee). Budhon Hill Station, Iat. 24" 5', long. 78" 34'wobserved 
st in 1826, 1833 and 18&%-is situated immediately above the village of that name: th&na Barodia, tahsil 
Kurai, pargana Banda, district Saugor. 

The pillar is solid and contains three marks, the two upper &pectively 9 and 4 feet above the lowest. The station of 1826 
was re-visited in 1833 for the purpose of originating the Budhon Meridional Series, but no alteration in its construction appears to  hare - been made. When again visited in 1864 the mark-stones were found untampered with, the upper being accurately plumbed over the Iow~r ,  
which was adopted for the new station. The hen ring^ and distances of surrounding villages are :-Jaman Kheri 1.5 miles N.W; Burruho 
1.6 miles N ; Dubri 1.3 miles E.N.E.; Khirea 1.1 miles E.S.E.; ~ n d  Kanera 2 miles due 8. 
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VI1.-(Of the Calcutla Longitudinal Series). Tinsmdl Hill Station, lat,. 24" 7', long. 79" 2'-ol~served 
a t  in 1826, 1833, 1834 and 1864-is situated on the top of a very conspicuous hill allout three. quarters of a mile 
S. by E. of the village of Tinsua from which i t  is approached : th&na, tahsil and pargana Bandrt, district Saugor. 

The pillar is solid and has three marks, one engraved on the rock in sitd aud the others 3 5 and 8.5 feet above it reyectively. 
The station of 1826 was re-visited in 1833 for the purpose of originating the Budlion Sleridional Serie~,  when its height was increased 
by 8 8 feet. I t  was again visited in 1834 to origiuate the Rangir Meridionnl Series, but no further alteration in its co~istruction appears 
t o  have been made. On visiting i t  in 1864 the upper mark was found displnced and the position of the lower was adopted for the uew station 
The bearings and distances of other uurrounding villages are :-Dalpatpur, from which a road leads up to the station, 1.5 miles N .Em ; Lamnau 
1.3 miles towarde the W. ; and the deserted village of Tinsi 0.8 mile Y.S.E. 

I. Patna Hill Station, lat. 24" 20', long. 78" 40'-observed a t  in 1833-is situated on a sandstone 
hill, standing on an elevated plateau, on the N. E. face of wl~icll is t l ~ e  large village of Patna distitnt half a mile 
from the station : tahsil Mahroni, pargana Miiraura Nhrhat, district Lalitpur. 

The pillnr is solid, and has a mark-stone a t  its upper surface. The bearings arid distances of other surrounding villages are :- 
Dongraa Kallin 2.2 ~uiles N. by W. ; Chanaurn 2.2 miles N.E. by N .  ; and Buraudiu 2.4 uliles due E. 

11. Dargama Hill Station, lat. 24" 37', long. 79" 4'-observed a t  in 1833-is situated on a stecp rocky 
ridge, running nearly north and soutl~, at the northern foot of mhicll is tlie village of Dargawa distant 0.41 
mile from the station : pargana Balduogarh of the Orchha or Tcllri state. 

The station is marked on the rock in e i td .  The benrings and distance8 of other surrounding villages are :-Parra.O.3 mile N.W; 
Rasoi 1 mile N.N.W. ; Bhadaura 1.4 miles Y.Y.W. ; and Magarkhera 1.6 miles E.S.E. 

111. Dhandkfia Hill Station, lat. 24" 48', long. 78" 46'-observed a t  in 1833 and 1834- is situnted 
on a detached hill, wliich is deemed sacred hy tlle inhallitants of those parts, and a t  tile northern foot of which 
a t  a distance of 600 feet is the village of Dhandki~a: talisil 3lallroni, pargalla Bhnpur, distrct Lalitpur. 

The pillar is eolid, and hns a mark-stone a t  its upper surface. The benrings and distances of other surrounding ~il lages are :- 
Pura  0 8 mile N.W. by N.; Billuhta 0.8 mile S.S.W.; and Khukhrdn 2 3 miles S.E. by E. 

IV. Andllihri Hill St'ation, lat. 24" 41', long. 78' 16'-observed at  in 1833-is situated on the lligllest 
point of t l ~ e  sandstone range of tliat name, and allout 100 yards north of a remarkable cave : in the Gnralior state. 

The pillar is solid, and has a mark-stone a t  its upper surfnce. The bearings and distances of surroundiug villages are :-Sirsod 
0 4 mile N. by W. ; Jumursa 2.1 miles Y.E. ; and Larheri 2 miles 8.W. 

V. Qw&li Hill Station, lat. 25" lo', long. 78" 28'-obscrved at in 1833-is situated on a rocky ridge 
running north and south, and takes its name from a small village which is distant about i of a mile to the 
E. : pargana JhBnsi, district JhBnsi. 

'J'he pillar is solid, and has a mark-stone a t  ita upper surface. The bearings and distances of surrounding villages are :-Bijpur 
1.2 miles N.E. ; Lakhanpur 1.3 miles S.E. by 9 . ;  and Bueai 1.6 miles S.W. by S. - 

VI. Kathera Rill Station, lat. 25" 14', long. 79" 0'-observed a t  in 1 8 3 4 4 s  situated on a high and 
steep hill which was formerly used as a strongllold : pargana Mau, district JhAnsi. 

The pillar is uolid, and has a mark-stolle a t   it^ upper surfrlce. The bearings and distances of surroundicg villngea are:- 
Laraun 1 mile S.W. ; Katehra Muaf 1.6 nliles \V. ; aud Hanspurn 0.4 mile X. by N. 

VII .  Bhitki  Hill Station, lat. 26" 28', long. 78" 47'-ob5erved at  in 1834-is situated on s hill on the 
E. bank of the Betwa river, and distant 0.4 mile S.S.W. of t l ~ e  village after which it is named. The high road 
from Jl~Bnsi to Garotl~a passes about a mile north of the station: in tlie Orcl~ha or Tehri state. 

The station is marked on n large block of quartz around which a platform has been built. The bearings and distances of 
neighboring villages are :-Tiletba 1.1 miles 8. by W.;  Bagat, on the left bank of the Dangrai Nadi, 2.8 miles E. by S. 

VIII .  Algi Hill Station, lat. 26" 30f, long. 78" 24'-observed at  in 1834-is situated on a l~il l  about 3 
miles north of the hill fort and large village of Dinara: in the Gwalior state. - 

The station is marked on the rock in eitd around which a plt~tforrn has been built. The bearings and distances of surrounding 
villages are:--Khirk 1.2 milea N.N.W. ; Algi 1.1 miles S.W.; and Uurah Rij Orchha 0.5 mile due S. 
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IX. Daryapur Hill Station, lat. 25" 42', long. 78" 41'-observed at  i n  1834-is built on the site of, a 
dilnpidnted fort sur~l~ountilig a lo\v isolat,ed hill, on the southern brow of which is the village of Daryapur : 
tahsil aud pargana Datiya of the Datiya state. 

The pillar is solid, and 11ns a mark-atone at  its upper surface. The bearings and distances of surrounding villages are :-Bh6Ia 
0 9  mile S.; Dhxara 1.3 u~iles N.E. ;  aud Knrkhara 1.6 luiles N.N.W. 

I 

X. 3fnl1arAjpur Hill Station, lat. 25" 54', long. 78" 17'-observed a t  in 1834-is situated on a hill 
rising imuuediately abuve the village of BIal~arhjpur and surroutlded by several lower hills : in the Gwalior 
state. 

The pillar is solid, and has R mnrk-stone at  its upper s ~ ~ r f w e .  The brarinqs and diatalices of ~urrounding villages are :-Rajrrre 
and Lailiapunt 0.8 mile towards the W. by Y. ; Knnwai 1.5 miles N.N.E. ; and Chctnuni 1.8 miles S.E. by S. 

XI. Nnrmar Hill Station, lat. 25"37', long. 77" 5b'-observed a t  in 1 8 3 4 4 s  situated on the N.E. 
ext,remity of a sandstotle Iiill on nrliich, at a few feet to the E.S.E., the secondary station Ladha h.s. (of the 
Great Arc Bleridiolial Series, Section 24' to 30") is built : in the C ~vrtlior state. 

The pillar is solid, and has a rnnrk-stone at  its upper surfnce. The bearings and distances of siirrounding places are :-the large 
town and fort of Narwnr abo~lt I t  milea N W. by N. ; Surkharia village 1.3 mile3 N.E. ; aud Shergarh 1.5 miles 8. by E. 

XII. Karaia Hill Station, lat. 25" 54', long. 78" 3'-observod at in 1834-is situated in the centre of 
an unfinished fort which occupies an eminence of the great sa~ldstone range extending to the vicinity of 
Gwalior : in the Gwalior state. 

The pillar is ~olid,  aiid l ~ a s  a mnrk-stone a t  its upper ~urfr~ce. The bearings and distances of surrounding villages are:-Karaia 
0.5 mile E.S.E. ; Rethaunda 2 miles S. by W. ; and Llhobni 1.8 miles N. by E. 

NOTE.-lltia sfation ia alnzost certain[y identicnl with the S ~ C O ? & ~ R I ~  point Karaia h.8. of tLe Great Arc Jferidional series, Section 24O 
to 30°, in the oriyinal records of which horceoer it is described as on the W. tzrrref of n rrell knozrn detncheti forfiyficd I~i l l  on voad Cfrcalior to  
Siroiaj ; Kuraia villuge lies on the enstern slope : i t  is marked by a circular. platfoi-in tvith a markstone, hauitcg a @ engvaued on it. 

XIII .  Rticpur Hill Stathn, lnt. 26" 8', long. 78" 7'-observed at  in 1834 and 1836-is situated on a 
lofty conical peak of the Vindhyciclial range surmounted by n Hindu temple, on the western side of which R&c- 
pur H.S. of tile Great Arc NeridionaI Series, Section 24" to 30°, is built. The station commands a good view 
of the town and fort of Gnralior which lie about 94 miles to the N.E. : in the Gwalior state. 

l'he pillrrr is eolid, and has a mark-stone a t  its upper surface. T11e beariugs and distances of neighboring villages are :-Bepur I f  
miles W.S.W.; and Naigaoll 1.5 miles S. 

XIV. Majllir Hill Station, lat. 26" 6', long. 78" 31'-observed at  in 1834 and 1836-is situated on 
the same elevated plateau as Gujartl fort from wliich it is distant about la miles due north: in the G~valior 
state. 

The pillar is solid, ~ n d  has R mnrk-stone at its upper surface. The bearings and distances of neighboriug places are :-JamrGha 
fort 2 miles E.N.K.  ; and Naugmo vill~ige 3 1 miles E.S.E. 

XV. Stinicllri Hill St,at,ion, Iat. 26" 24', long. 78" 15'-observed at in 1836-is built adjoining some 
rnins on a sacreci hill \irhiclr is tlie residence of a gtcru or religious instructor of the Raja, and stands above the 
ruins of the ancient town of Ainti : in the Gwalior state. 

The pillar is solid, and h~ a mark-stone a t   it^ upper surface. The bearings and disiances of surroux$ing places are :- 
Khitoro fort 2 miles E. by N. ; Burrlili village 1.4 miles N.N.W. ; and Parbat villwe 0.6 mile W.S.W. 

XVI. JhAnkri Hill St,at,ion, lat. 26" 19', long. 78" 35'-observed at  in 1 8 3 6 4 s  situated on a lorn 
range of l~ills which runs ncarly nortli and south, and 11as a couple of hamlets ljing at  the foot of the hill on 
the eastern side : in tlie Gwalior state. 

The pillar i~ solid, and has a mr~rk- tone a t  ita upper surfixcc. The bearings and distances of surrounding villages are:- 
Silauli 1.3 miles N.E. by E. ; gakata 1.1 miles 8.E. ; and Chimara 1.9 nliles W.S.W. - 

XVII. G h m i  Tower Station, lat. 26" 36', long. 78" 33'-observed at in 1836 and 18412-is situated 
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on a bastion at  the northern angle of the mud fort attached to the village of Gdrmi which lies between the 
SBnichri hills and the Chambal river : in the Gwalior state. 

The stntion consists of a tower of sun-dried bricks and mud cement, raised to a height of 27 feet above the temeplein of the 
rampart, and having a mark-stone at top and another a t  bottom. The bearings and distances of surrounding villagea are:-Sflauli 1.6 
d e s  N.W. by W.; Kaliinpura 1.6 miles S.W. by W. ; and Gopalpura 1.4 miles E. by 8. 

XVTII. Bllind Station, lat. 26" 3 4 ,  long. 78" SO'-observed a t  in 1836 and 1812-is situated on the roof 
of the gateway in the north face of tile masonry fort attached to tlie lnrge village of Bt~ind mlticli lies on the plain 
south of the Chambd river. The station is 34 feet above the level of tlie interior of the fort : in the Gwalior state. 

The station consists of a mnaonry pillar, 5 feet high and 9 feet square, which carries the usual mark-stone nt its upper surface. 
The bearings and distances of surrounding villages are :-Pura 0.4 mile Pi. by E. ; Kiiirpura 1 3 miles S. 8. W. ; Haibatpura 1.8 miles 
W.; and Kumaroa 1.7 miles N.W. by W .  

XIX. Athgath Tower Station, lat. 26" 48', long. 78" 45'-observed at in 1840 and 1842-is situated 
amidst the ravines on tlie north bank of the Cliam1)al river, and close to the northern skirts of the  village of 
Athgath or Hathkantli : tahsil Panihat, pargana Hatllkantli, district Agra. 

The stntion consists of a tower, 3G feet high nnd 14 fcet square nt top, hnving a c e ~ ~ t r a l  hollow core of masonry: i t  line a 
mark-stone a t  level of ground floor. 'I'he benrings and distances of surrouuding villages are :-Kitiri 1.3 miles W. by S.; Piirampura 
1.1 miles N.E.; and Surekhipura 1.3 miles N.E. by E. 

XX. Pandhat Station, lat. 26" 53', long. 78" 25'-ohsewed at  in 1840 and 1842-is situated on tlie 
roof of a vaulted building (apparently an interior gateway) of the dilapidated masonry fort a t  the south side 
of the villag'e of Pandllat : talisil and pargana Panfillat, district Agra. 

The stntion mnrk is elernted 30 feet nbove the ground a t  the south ~ i d e  of the building, the aaIls of which were raised to 
form a platform around a pillar 3 f'cet Iiigh. The bearings and distances of surrounding villages are :-Biprauli 1'4 miles W.N.W.; Utsana 
1.1 miles S.S.E. ; aud Sikthura 2.5 miles E. 

XXT. Sherpur Tower Station, Iat. 27" l', long. 78" 42'-observed at  in 18443 and 1842-is situated 
on tlle terreplein of the rampart at  the northern corner of an old mud fort st.anding a short distance east of 
the village of Sherpur : tlldna Sarsaganj, talisil and pargana Shikohabad, district Mainpuri. 

The stntion oon~ists of a tower of sun-dried bricks and mud cement, 30 8 feet high and 14 feet in diameter a t  top, having a 
central hollew core of burnt brick : i t  hae a mark-stone a t  level of ground floor. The bearings and distances of surrounding villuges 
are :-Madanpur 1 mile N.N.W.; Pandrawan 0 3 mile 8. by E.; and Aidalpur 0.3 mjle N.E. 

XXIT. Firozabad Tower Station, lat. 27" 9', long. 78" 26'-observed at in 1840, 1842 and 1843-is 
situated on the teri~plein of the rampart a t  tlie 8. E. corner of an old mud fort standing about 4 mile W. of 
the town of Firozabad : pargana and talisil Firozabad, district Agra. 

The station consists of a tower of sun-dried bricks and mud cement, 43 8 feet high and 14 feet square nt top, having a central 
hollow core of burnt brick : i t  has a mark-stone a t  1 foot below the level of the terreplein, 'l'lle bearings a ~ ~ d  distances of s~irroundinq 

laces are :-Firozabad station, of the E I. Railway, 0.3 mile S.S.E. ; Ras6lpur village 1.1 miles ES.E. ; Datauji 1.1 miles W.8.W. ; aud 
KumiYinpur 1 2 miles N.W. 

XXIII. Baragaon Tower Station, lat. 27" 16', long. 78" 46'-observed at in 1840, 1842 and 1843-is 
situated on the crest of a mound distant $ mile to  the S. E. of the village of Baragaon : th&na J a s r h ,  tahsfl 
and pargana Mustafabad, district Mainpuri. 

Tbe stntion consists of a h w e r  of ~un-dried bricks nnd mud cement, 45.4 feet high and 14 feet square a t  top, having a central 
core of burnt brick : i t  has a mark-stone a t  1 foot below the ground floor. The Etawab Branch of the Ganges Canal runs a t  4 mile S.W. 
of the station ; and the bearings and distances of surrounding villages are :-Nahu 1.1 miles N.; Jasrrina 2.8 miles S.S.W.; Kuiari 2.2 miles 
8.E.; and Kanchgahi 2 6 miles N.E. 

XXIV. Pondri Tower Station, Iat. 27" 28', long. 78" 27'-observed a t  in 1840 and 1843-is situated 
on a mound (about 25 feet in Iieight) mitliin the ruins of the mud fort attached to the small village of Pondri : 
tahsil and pargana Jalesar, district Agra. 

The stntion consiuts of a tower of son-dried bricks and mrd  cement, 44.3 feet high and 13 feet square a t  top, having a central 
hollow core of burlit brick : i t  has a mark-stone at 1 foot below the ground floor. The benrin~a and distances of surrounding villages are :- 
Pllllhara 1.5 miles W. by N.; Kasua 1.3 milee N.; Khaira Taj 1.2 milee E; by N. ; and Mahaki 1.8 miles 8.8.W. 
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XXV. KilBrm6o Tower Station, lat. 27" 33', long. 78" 49'--observed at in 1840, 1842 and 1843-is 
situated on tlie crest of a mound (nl~out 20 feet in height) distant + mile west of the small village of KilSrmBo: 
thkna, tahsil, pargana and district Etah. 

The station consists .of a tower of sun-dried bricks and mud cement, 44.5 feet high and 14 feet square a t  top, having a central 
hollow core of burnt brick: it has a mark-stot~e at I foot below the ground floor. The bearings and distances of nurrounding places are:- 
E b h  town 6 miles W. ; Nehchalpur village 0 9 mile W.N.W.; Jisukhpur 0.5 111ile 9.W. ; and Murjadpur 0.6 mile N. by W. 

XXVI. Salimpur Tower Station, ]at. 27" 47', long. '78" 33'-observed at  in 1841 and 1843-is situated 
on the crest of a mound (about 20 feet in Iieight) distant 600 yards west of the small village of Salimpur : th4na 
and tallsil KBsganj, pargatla Bilrhn~, district Etah. 

l'he station consists of a tower of eun-dried bricks and mud cement, 48 feet high and 13 feet square at top, hnving a central hollow 
core of burnt brick : it has a mark-stone a t  1 foot below the ground floor. The bearings and distances of surrounding villages are :-Badam- 
par 0.9 mile E.B.U.; Nariinpur 0 5 mile S. ; Kutubpur 1.2 miles N.W. ; and Dharanlpur 1.3 miles N.E. by JS, 

XXVII. Jamdlpur Tower Station, lat. 27" 48', long. 78" 52'-observed at  in 1841 and 1843-is situated 
on a mound (about 12 feet in lieight,) within tlie ruins of a rnud fort distant nearly half-a-mile to the N.W. of 
the small village of Jamitlpur : tl~bna SahB\var, tahsil Khsganj, pargana Sahhwar, district Etah. 

The station consi~ts of a tower of sun-dried bricks and mud cement, 28 feet high and 11 feet in diameter a t  top, having a central 
hollow core of bunt t brick : it hns a mark-storie at 1 foot below the ground floor. The bearings and distances of surrounding villages are :- 
Firozpur 0.5 mile Y.S.W.; Chadpur 0.5 mile N.W.; and Bhuloli 0.7 mile N.E. 

XXVIII. Sanlzdo Tower Station, lat. 28" 2', long. 78" 35'-observed at  in  1841 and 1843-is situat- 
ed on the site of an old fort on a high spur of the bank wliich bounds the southern edge of the khddar or lorn 
lands of the Ganges, and stands close to tile west side of the village of Sankrdo whicb is distant-within half- 
a-mile to tlle south of the old bed of tliat river: tahsil Atrauli, pargana Gangiri, district Aliprh.  

The station consists of a tower of burnt bricks and mud cement, 87.3 feet high and 14 feet in diameter a t  top, having a central 
hollow core of masoury : it has a mark-stoue a t  1 foot below the ground floor. The bearings and distaucee of stqounding villages are :- 
Buatamnala 1.1 miles W. by N.; Mohkrtmpur L.2 miles 8.S.E.; and Yilrri 1'1 miles E by 8. 

XXIX. Sarsotlia Tower Station, lat. 28" 6', long. 78" 48-observed a t  in 1843-is situated on t,he 
northern edge of the kftciclal* or low lands of tlie Ganges, and stands about half-a-mile N.E. of the hamlet of 
Sarsotl~a a place of Hiudu pilgrimage : thhna, tallsil and pargana Sahaswhn, district Budaun. 

The station conuists of a tower of unburnt bricks and mud cement, 14 feet in diameter a t  top, enclosing a central solid pillrtr of 
masonry 23 8 feet high : it has a mark-stone in the foundation, another a t  7 feet nbove ground level, aiid a third a t  summit. The bearillgs 
and diatances of surrounding villages are :-Xauikpur 1 mile S.W.; Aliyur 0.6 mile N . W . ;  and Ouhlaul 2 3 miles N.E. by E. 

XXX. Saltrora Tower Station, lat. 28" 13', long. 78" 36'-observed at in 1823-is situated on a mound 
(about 10 ft~et in height) witliin half-a-mile S. by W. of tile village of Sakrora : thSna Asadpur, tahsil Gunnaur, 
pargaua Asadpur, district Budaun. 

The station consists of a tower of unburnt bricks a d  mud cement, 14 feet in diameter a t  top, endosing a central solid pillar of 
mnsonry 21 feet high : it  has a mark-stone a t  slrm~nit. The bearings and digtauces of surrounding villages are :-Lahra 0.6 mile W.X.W. ; 
Mirznpur 0.6 mile 8. ; and Baudrii 1.3 miles N.N. by E. 

XXXT. Parauli Tower Station, lat. 2S0 lo', long. 78" 24'-observed at in 1843-is situated on high 
ground about 350 yards due north of the  village of Parauli or Purliauli : th4na Ramghat, tahsil Anhpshahr, 
pargana Dibai, district Bulandshahr. 

The station consists of a tower of unburnt bricks nnd mud cement, 15 feet in diameter a t  top, enclosing a central solid pillar of 
mssonry 18.8 feet high: it Itas a mark&one a t  ground level, anothrr tit 7 feet above it, and a third a t  summit. The bearings nnd distances 
of surroui~diug villages are :-Rampur 0.7 mile E.; Bajhera 0 6 mile S.E. ; Jiraipur Khurd 1.2 miles W. ; and Belon Nagla 0.9 mile N. 

XXXII. Karihmbi Tower Station, Iat,. 28" 15', long. 78O 48'-observed a t  in 1843-is situated on a 
sligl~t elevation distant lialf-a-mile east of the village of Karihm4i : t h4w IslBrnnagar, tahsil Bisauli, pargana 
I s h n a g a r ,  district B~idaun. 

The s t ~ t i o n  consists of a tower of unhurnt bricks and mud uement, 15 feet in diameter at top, enclosing a central solid pillar 
of masonry 17.3 feet high : i t  has a mr~rk-stone a t  ground level, and another a t  summit. The bearings and diatances of eurrounding vil. 
lages are :-Bhartpur 0.4 mile Y.S.E. ; Udupur 0.8 mile N.E. ; and Pirozpur 1'1 miles due N. 
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XXXIII. Rajauli Tower Station, lat. 28" 22', long 78" 28'-ol~served rtt in 1843-is situated on the 
khddal* or low lalids of the Ganges, and stands 0.4 mile S.E. of the villagu of Xajauli or lbja\vali : t h h a  Raj- 
p u a ,  tahsfl Gunnaur, pargana Rajpura, district Budaun. 

'Jhe station consists of a tower of unburnt bricks and mud cement, 14 feet in diameter at top, enclosing a central so l a  pillarof 
masonry 23 feet Iligh: i t  has a mark-stone a t  summit. l'tle beariugs aud diataucea of aurrouuding villages are :-Paniwarr 1.3 ~nilee 
S.W.; Neora 1.3 miles S. by E.; and (+obindpur 1.1 miles due E. 

XXXIV. Melitra Tower Station, lat. 28" 22', long. 78" 41'-observed at in 1843-is sitliated on a 
mound (about 10 feet in height) distant i mile north of the small ~il lagt:  of BIehtra : tahsil and pargaua Sam- 
bhal, district Moradabad. 

The station consists of a tower of u n b u ~ n t  bricks and mud cement, 1 4  feet in diameter nt top, enclosing a centrnl Polid pillnr 
of masonry 16 feet high : i t  has a mnrk-stone a t  summit. l'he bear i~~gs  and dintances nf surrounding villages are :-Bahpur Patti 1.1 niiles 
E. ; Bultcinpur 2.4 miles W.; Mirzapllr 0 9 mile N.N.E. ; and Yazafpur 0.8 mile N.\V. by N. 

XXXV. BBnsgopAl Tower Station, lat. 28" Y3', long. 78" 34'-observed at  in 1843-4s sitnnted on a 
sandy mound (7 or 8 feet in Ileight) distant 500 pards west of the tetnple of U,iusgopiil a place of Hindu pilgrim- 
age : tahsil and pargana Sambhal, district Moradabad. 

The station consists of a tomer of unburnt bricks and mud cement, 14 feet ill diameter a t  top, enclosing a central solid pillar 
of masonry 18.8 feet high: i t  has a mark-stone a t  n little below ground level, and a~lnther a t  ~ummit .  l'he bearinp~ ntld d i s t ~ n c c ~  of sur- 
rounding 11lnces are : -Ynmbhal town 3 miles N.E. ; 'l'ui-rano Snrai 1.8 miles E. by Y. ; Uaudhipura village 1 mile N. by E. ; Busla village 
1.7 miles W. by S. ; and Bahidurpur Sarai 1.1 miles S.W. by 8. 

XXXVI. Chandanpur Tower Station, lat. 28" 34', long. 78" 21'-observed at  in 1843- is situated at  
t,lic dist,ance of half-a-mile to the E.S.E. of the village of Chandanpur : tahsil and pargana Basanpur, district 
Moradabad. 

The station consists of a tower of unburtit bricks and mud cement, 14 feet in diameter a t  top, enclorine a centrnl eolid pillar 
of masonry 16.5 feet high : i t  has a mark-stone a t  ground level, another 7 feet above it,, and a third a t  sumn~it. 'J'l~e bearings and dis- 
tances of eurrouuding villages are :-Deorare, 0.8 mile S. ; Khanraua 1.8 miles W.S. W. ; a i ~ d  Chhapna 2.1 miles N.W. l)y N. 

XXXVII. Barauli Tower Station, lat. 28" 32', long. '78" 48'-observed a t  in 1843-is situated on a 
mound (about 20 feet in height) which is apparently the site of a deserted village, andis distant nearly It miles 
N. E. of the village of Barauli : tahsil and pargana Bildri, district Morndabad. 

The station consists of a tomer of unburnt brick8 and mud cement, 14 feet in diameter at top, enclosing a central solid pillar 
of masonry 16.5 feet high: i t  hna a mark-stone nt summit. The bearings and ditjtances of surrounding villages are :-Khrisepur 0 .6  mile 
W. ; Pipli 0.8 mile N.E. ; aud Akrauli Auliapur 1.1 miles E.S.E. 

XXXVIII. Kandarki Tower Station, lat. 28' 44', long. 78" 27'-observed at in 1843-is situated 
close to the eastern side of tlie village of Kandarki : talisil and pargana Hasanpur, district Moradabad. 

The station consi~ts of n tower of ilnburnt bricks and mud cement, 14 feet in diameter a t  top, enclosing n centrnl solid 
pillar of masonry 18.7 feet high : it  has a m~rlr-stone a t  summit. 'I'he bearings and distat~ces of surrounding villnges are :-Kl~drpur 1.1 
miles E.S.E. ; Bcgpur 1 mile S.W. by W. ; aud Jehu1 1 mile W.N.W. 

XXXIX. Atora ~ o k e r  Station, lat. 28" a', long. 78" 40'-observed a t  in 1 8 4 3 4 s  situated on a 
mound (about 30 feet in lieiglit) immetliat,ely N. W. of the village of Atora or Athanm on the high road from 
Moradabad to Samblial and Aligarh : tahsil and pargnna Sambl~al, district Moradabad. 

The station consists of a tower of unburnt brioks and mud cement, 14 feet in diameter a t  top, enoloainga centml Polid pillnr of 
masonry 17.8 feet high: it has a mnrk-stoue at sliminit. Tlle bearing8 and distances of surrounding villages are:-Atliauri 04 mile S.; 
BhLrddinpur 0.8 lnile W.; Harthali 1.3 miles N.W.; and Shihpur 1.6 miles E.N.E. 

XL. Sirsa Tower Station, lat. 28" 66', long. 79" 35'-ohserved a t  in 1843-is situated on a mound 
(about 16 feet in height) distant 600 yards north of tile village of Sirsa : tahsil aud pargana Amroha, district 
Moradabad. 

The station consists of a tower of unburtlt bricks ~ n d  mnd oement, 14 feet in diameter a t  top, enclosing a central solid pillnr of ma- 
sonry 26 feet high : i t  has a mark-stone a t  summit. The bcal.i~igs and distnnceu of surrorlndirlg villages are :-Darynpur 0-7 mile S.W. by \V. ; 
Mauye Chak 0.4 mile N.E, by N.; Raghunithpur 1 11lile S.E. by 8. ; and H i s h m p u r  0.9 mile N.W. 



XLI. Ldt Toiver Station, lat. 28" 5d', long. 78" 22'-observed at  in 1843-is situated in the lands of 
the village of L6t : tal~sil and pargana Hasanpur, district hloradahnd. 

The station consiuts of a tower of rinburnt bricks nnd mud cclmant, 14 fret in diameter a t  top, enclosing a centrnl aolid pillar of mrc 
a o n y  2Qfeet high : i t  I I ~ R  a mark-stolle t i t  su~ntnit. The bearil~gs and d~xfai~ces of surrocndiug villages are:-Mahamdi 0.1 mile N.N.W.; 
Afzalpur 0.6 mile S. by E. ; Kuri~ln 0.6 mile N.E. ; and 1,akhcruia 1 2 nlilea S.W. 

XLII.  ~ l ia t~nul i  Tower Station, lnt. 28" 5%', long. 78" 40'-observed s t  in 1843-is situated a t  the 
distance of about 1 mile west o f  the vil lay of Bliata~~li : tallsil, pargiina anti district Moradabad. 

The stntion cousivts of n tower of u t r b ~ ~ r ~ ~ t  Iricks and mud cetnellt, 14 feet in diameter a t  top, e~~clositig a centrnl solid pillar of 
masonry 14.6 feet high : it h:is a 111arlc-stol~e ~t R I ~ I I I I I I ~ ~ .  ' 1 ' 1 1 ~  beirrings and divtal~ces of surrouudit~g places are :-Moghalpur town 1.6 miles 
N.; Muhtakpur 1.2 miles W.B.W.;  nild Ciopilpur 1 9  miles W. by N. 

XLIII .  Milik Tower Station, lnt. 29" 5', long. 78" 28'-observed at  in 1813-is situated in tlie lands 
of the village of Lodhipur Milik : tal~sil Chhndpur, pargalln 'Burlipur or Nurpur, district Bijnor. 

Tlre station conuists of a tower of ~:nl)urnt bricks and mild cement, I4 feet in diameter a t  top, encslming a central solid pillnr of 
maRony 1'7.3 feet high : it h u ~  n nitcrlc-8to11e a t  s~ l~u l~ r i t .  'I'lie be:tri~igs i111d di~ttlllces of surrounding villages are :-Bahela 1.1 miles E. ; Ber 
0.6 mile B.S.E.; Shehbonpur 0 6 mile W.Y.\V. ; and MOP Mnkdlin~pur 1 2 miles N E. by N. 

XLIV. Akbarphr Tower Station, lnt. 29" 6', iong. 78" 41'-observed n t  in 1842 and 1813-ia sitllntrd 
close to the high road fiolti lIardwlir to Alot-adahnd, and distant about lialf-a-mile N.W. of the village of Akbar- 
FLU': talisil aud pasgalla Amrol~a, tlistrict Moradubad. 

'I'hs atatio~l consists of a tower of ~ ~ i l b u r n t  brickq atid nlud cement, 11 fcet in diameter at top, enclosin~ a central uolid pillnr of 
masonry 15 feet high : i t  has a nlnrk-sto~~e a t  sumlnit. The bearings aud distances of surrouuding villnges are :-Uarhi 0.4 mile S by IV. ; 
Uurlrpur 0.8 mile W. by 3. ; and Sali~nprlr 0.5 mile N. IT. by E. 

XLV. Snrk51.a Tower Station, lat. 29" 16', long. 78" 35'-o1)served at  in 18 L3-is sitnated close to t,11e 
high road frorn I-Iard\\-Ar t,o Moratlnl)nrl, and distant about 0.6 lnilo S.S.E. of tlie village of SarkAra : tal~sil 
Dhampur, pargana Sllerkot, district Bijllor. 

The stntion consists of a tower of uuhurnt bricks and mlid ccament, 14 feet in diametcr a t  top, enclosing a centrnl solid 1)illar of 
mauonry 16.3 feet Irig11: it hm ir mark-htorre a t  sum~uit  T l ~ e  benri~lgx nlltl d i ~ i a u c ~ 8  of surrounding villages we:-ltajmul 0 3 mile S S.E. ; 
Nasiryur Bhunwari 1.3 miles W.S. W. ; and Salilnpur sarai 0 8 mile S. by W. 

XLVI. HaIdnoi- To~irer Station, kt,. 29" 17', long. 78" 19'-observed at in 18dq3--is sitliated on a sandy 
mound (8 or 9 feet in lieigtit) in the lands of tlie village of Itasi~lp~ll., and is distant about 1 mile S.W. of the 
large village of Haldaur : tahsil Bij )lor, 1)nrgatla llaranagilr, district Bij !lor. 

'l'l~e statiou consists of a tower of u ~ l b u r l ~ t  bricks and mud cemer~t, 1 4  fcet in diameter a t  top, enclosing a central solid pillnr of 
masonry 19.7 feet high : it  hna a mnrk-sto~~e nt top. 'I'he hear i~~ys  al~ii  distances of surrounding villages are :-Cl~ajjupura 0.8 mile S.E. by 
E.; Uttapur 0's mile S.W.; alld Sika~idnrpur Sani 1.1 uliles neurly due N. 

XLVII. Nandi Tower Station, lat. 29" 17', long. 78" 49'-ol~served a t  in 1842 and 1a3-is situated 
in the lalids of the village of Pilranpur, and is distant about llalf-a-mile E.S.E. of the village of Naridi: tallsil 
and pargana IC&sl~ipu~*, district Tnrai. 

'i'he station consi~ts of a tower c.f ~iliburnt hricks nnd mnd cement, 1 4  feet in diameter a t  top, enclosing a central d i d  pillar of mason- 
ry 12 feet high : it  has a mark-etone at summit. 'I'Le surruuuding billages are :-.l'u~.anpur 0.6 mile N. ; iluipur ; Haripura; aud Mowa Dabra. 

XLVIII. . Harphlsid Hill Station, lat. 29" 40', long. 78" 36'-observed at  in 1843-is s i t ~ l ~ t e d  on the 
peak immetliately. mes t of tho hill o f  I.Iarphlsid on tlie soutl~erll border of the Sub-Himalaya mountains, arid is 
approached from Nnj ibabad by Kotlcndr and Bagnala : district Gashwill. . 

The station is deuoted by the centre of a circle engraved on a  tone which is fixed in the middle of a l~lntform and is flueh with 
the level of, the ground. 'l'he station of 1813 w:rA re-visited in 1866 in tlie course of the secondary operations of the Kumaun aud Garhwil 
Burvey, but, from the absence of information to tile contrary, 110 alteration in it8 coustruction appears to have been made. 

I.-(Of the North- Eaet Longit?~dirsal S e r i s ~ ) .  Milbeprh Hill Station, lat. 29" 53', long. 78" 3 0 ' 7  
observed at  in 1812, 18h3, 1850 ant1 18fi5-is situated on the hill of that name, and adjoins a rude temple to 
the nortli : pargana Ajmir, district Gar11 wdl. 

The stali6n consistrr of a plntfor~n of stones and earth, 14 feet square at top, enclosing a ccntrirl isolated pillar of msaonry 6 9 feet 
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high: it hne a mark-stone a t  1 foot above,ground level, and another a t  summit, l l ~ e  original statiorl of 1842-43 which was qommon to the 
Budhon Meridional and the North Connectiug Series-waa -visited iu 1850 in the course of the operatioue of the North-East Lo~lgitudinnl 
Series, and again in 1865 to originate the Kumaun and Garhwil Surve on neither of these occiraions was any alteration made in t h e  

1.6 miles N. ; and Badoli 1.8 miles N.N.E. 
6; construction of the station. The beariugs and distances of eurrounding vi ages are :-Kundra 1 mile S .  by W. ; Jauriei  1.8 n;iles \V. ; Harsu 

XLVII1.-(Of the'Great Arc Meridw~tal Series, Section 24" to 30"). Slieopurl Tower Staticn, lat. 
29" 19', long. 78" 2'--observed a t  in 1836,1837, 1843 and 1866-is built on an elevated mound, apparently the 
site of a, ruined fort, standing on a high bank which bounds tlie bed of the Ganges on the west, and distant about 
half-a-mile east of the village of Sheopuri : tahsil JAnsath, paigana Ijh6ms Sambalhera, district Muzaffarnagar. 

The station consists of a hollow masonry tower 40.5 feet high, having a mark-stone in the gronnd floor. It waa origi~lally c o u ~  
structed as 2). station of the Great Arc Meridional Series, Section 24" to 300, in the courue of the operations of which it mas visited in 1836, 
1837 and 1866, the Budhon Series having connected G t h  i t  in 1843 : no change was however nlade or1 the occasiou of the eubsequent visits 
to  the original tower. l'he bearings and distancee of surrouudiug places are :-iklirrinpur town 3 miles S. LV. ; Jwyur village 1 mile N .N .E. ; 
and Alampur 1.2 miles E. 

MI.-(Of the Great Arc Xeridiolzal Series, Section 24" to 30"). Mahesari Tower Station, lat. 29" 30', 
long. 78" 11'--observed at  in 1843, 1851, 1869 and 1866-is built on a sand ridge (about 20 feet in height), near 
the S.W. corner of the village of Mahesari : tahsil Bijnor, pargana Mandtiwar, district Bijnor. 

The station oonsiste of a tower of unbuvnt bricks and mud cement, 14 feet square a t  top, enclosing a aentral pillar of masonry 
13.5 feet high which is solid to a height of 12 feet above ground level and perforated thereafter : it  has a mark-sto~~e a t  the level of the 
ground, and others a t  7 and 12 feet respectively above this level. The station of 1843-which was 12 feet in height-was re-visited in 
lb51 in the course of the operations of the North-East Longitudinal Series, when the masonry pillar was found in good order and the upper 
mark-stone undisturbed. When again visited in 1865-66 in connection with the Great Arc Meridior~d Series, Section 24' to 30°, the pillar 
and upper mark-stone mere fouud in good preeervation : on this occasion however the height of the pillar was raised to 13i feet, but- 110 
mark-stone was placed a t  its eummit, a hollow cyli~ldricul space, 4 i~ichee in diameter, having been left for reference to  the old mark-stone. The 
bearings and distances of eurrounding places are :-Mandawar 1.6 milee 8.Y.W. ; Shahbazpur 1.2 milea W. ; Ratanpur h i y a  0 8 mile N.N. 
W. ; and the town of Kiratpur about 3 milee E. 

Pebruary 1877. J. B. N. HENNESSEY, 

In charge of Ootnputing Osee. 



BUDHON MERlDlONAL SERIES. 

PRIRCIPAL TRIANGULATION. ADDENDUM TO DESCRIPTION OF STATIONS. 

NOTE.-Consequent on modem alterations of district and other boundaries, the sites occupied by the stations are in some 
instances now included in civil divisions of territory which differ from the district, pargana, or village, recorded in the preceding 
descriptions of stations : a complete list of all the stations of the Series including a suitably modified statement of the altered sub- 
divisions in question is accordingly given in the following table, and is derived chiefly from the annual reports, up to 1881, made 
by the Civil Officials to whose care the stations have been committed. The statement also gives additional information as to position, 
construction, and present condition of certain of the stations; where no entry regarding present condition ie made against a 
station it ie to be assumed that the station when last reported on by the district Official was in good order. 

The epelling of names is in accordance with that given in the lists of more important places published under the orders of 
Government whenever such names occur in the lista. 

No. 
of Station Local name District 

VII * 
I 

I1 

I11 

IV 

v 

VI 

Village in which 
the Station 

lies 

VI I  

VIII 

Remarks on the 
Construction and Co~idition 

of the Station 

.., 

. . a  

... 

... 

... 

Andheri 

, . . 

Hanspura 

... 
a , .  

Saugor 

>, 

Lalitpur 

Bundelkhand 
Political Agency 

Lalitpur 

I'sagarh (Gwalior 
territory) 

Jhbnsi 

Jh4nsi (Gwalior, 
territory) 

Tah. ~ur:, T4luka Pi- 
tihra, Yh4. Baraudia 

P., Tah. and Thi. Banda 

Tah. Mahroni, P. Mb- 
raura 

P. Baldeogarh 

Tah. Mahroni, P. BBn- 
Pur 

P. Marguli 

Tah. Jhfinsi 

Tah. Mau 

1. .  ... 
P. Karera 

Budhon 

Tinai 

Patna 

Dargawa 

Dhandkua 

Sarsud 

Gwili 

Hanspura 

... 
Algi D' mara 

The upper mark-stone wanting as 
reported in January 1870. 

The pillar fallen down as reported 
in May 1867. 

No trace of the station found as 
reported in 1877. 

i No mark-stone found as reported in 
May 1867. 

No mark-stone found as reported in 
May 1867. A pile of earth and 
stones raised over the pillar in 1879. 

I No report received. 

Nora.-Btations 111* and VII * appertain to the (3alcatta Longitudinal Seriee of the Sonth-East Quadrilateral. , P. 8hndn for pargans, Th. for tahsil, and 
!l'h& for thina 



la*,, BUDHON MERIDIONAL 8ERIES. 

No~a.--8tations XXI to XLVII were visited in 1865-66 by Mr. W. Ivey, desistant Bnrveyor, who waa especially deputed for the purpose. With regard to Ihe 
central paka pillars, their condition when visited and the repairs effected are given in detail above. As respecta the kacha towers, around the pillam, thew were 
found either partially or wllolly waahed away ; nor were any measures taken specially for their restoration. Mr. Iveg protected the etations in the following manner :- 
the summits of the pillars were capped by conical mounds of nun-dried brick~ or eartl~work to carry off the rainfall, and the p i l h  themeelver were enolooed in rame 
matoriula up to varying Iieighte. After this he transferred all these statiom to the charge of local omoial. 

P. star~da for pmrgana, Tah, for tuhail, elid Th6. for t b .  

No. 
of Station 

IX 

X 

XI 

XI1 

XI11 

XIV 

XV 

XVI 

XVII 

XVIII 

XIX 

XX 

XXI 

XXII 

XXIII 

XXIV 

XXV 

XXVI 

XXVII 

XXVIII 

Local name 

... 

. .  

... 

... 

. , . 

. . a  

Sanichari , 

,.. 

Gormin 

. . .  

Hathkanth 

... 

Sarsagan j 

... 

Jasr4na 

... 

. , . 
Salimpur 

. , .  

Mink Sankra 

District 

Bundelkhand 
Political Agency 

Narwar (Gwalior 
territory) 

N 

I'sagarh (Gwalior 
territory) 

Gwalior 

11 

,J 

SikarwBri (Gwa- 
a lior) 

Tonwargh4r 
(Gwalior) 

Bhind (Gwalior) 

Agra 

;I 

Mainpuri 

Agra 

Mainpuri 

... 

Etah 

JJ 

,I 

Aligarh 

Pargana, &. 

Tah. Datia 

P. Ksrhia 

P. Narwar 

P. Chanderi 

P. Gird Gmalior 

P. Pichhor 

P. Kotwtrl 

... . , .  

P. Gormin 

P. Bhind 

P. PanLhat 

Ditto. 

Tah. Sl~ikohabad, Th4. 
Sarsaganj 

P. Firozabad 

Tah. Mustafabad, Th4. 
JasrLna 

... ... 

Tah., P. and Th4. Eta11 

Tah. and Th4. KBsganj, 
P. BilrLm 

Tah. Kgisganj, P. and 
Th4. Sahiiwar 

Tah. Atrauli, P. Gangiri 

Village in which 
the Station 

lies 

Daryapur 

Mah4r4jpur 

... 
K arehra 

Raepur 

Gujara 

All tri 

... 

Gormin 

Bhind 

Hathkanth 

Panfihat 

Madanpur 

Raepur 

Kushiari 

... 

K i l k a u  

Salimpur 

Jam4lpur 

Sankra 

Remarks on the 
Construction and Condition 

of the Station 

... ... 

... ... 

... ... 

... ... 

... . . .  

... ... 
The p~llar fallen down, only the 

mark remains, ae reported in May 
1877. 

, . . ... 

The tower fallen down aa reported in 
May 1877. 

... ... 

... ... 

... ... 
The arch and the lower portion of 

the central pillar were found dug 
into up to the perforation. 

. . ,  ... 
About 20 feet of the pillar fallen 

down ae reported in March 1873. 

The station was connected with the 
Revenue Survey line of levels in 
1873, under Colonel Anderson, 
when the lower mark-stone WBB 
found intact aud the height of 
summit of pillar above this mark 
to be 42.5 feet. 

The pillar 42 feet high aa reported in 
1874. 

The pillar 35 feet high ae reported in 
1874. 

The pillar 25 feet high aa reported in 
1874. 

The mark-stone wanting as reported 
in 1867. 



PRINCIPAL TRIANGULBTION. ADDENDUM TO DESCRIPTION OF STATIONS. 

NOTE.-P, stnnda for pargama, Tah. for tahsil, and ThL for thbna 

No. 
of Station 

XXIX 

XXX 

X XXI 

XXXII 

XXXIII 

XXXIV 

XXXV 

XXXVI 

XXXVlI 

XXXVIII 

XXXIX 

XL 

XLI 

XLII 

XLIII 

Local name 

M Lnikpur 

. . . 

. . .  

.., 

. . . 

Mehtra Dha- 
rampur 

Benipur Chak 

Chandanpur 
Khiidar 

Umra 

Kandarki 

... 

. . . 

Mahamdi 

KLzipur 

Lodipur Milik 

District 

Budaun 

,I 

Bulandshahr 

Budaun 

J J  

Moradabad 

3 ,  

19 

IY 

IY 

1, 

,I 

)J 

I ,  

Bijnor 

Remarks on the 
Conatrudion and Condition 

of the Station 

The central pillar and its upper 
mark-stone were found uninjured. 

The central pillar and its upper 
mark ellgraved on a burnt brick 
were found uninjured. 

The central pillar and its upper 
mark-stone were found all right. 

Ditto. 

The central pillar was found half 
thrown dowtl, it was raised by 3 feet 
with burnt bricks and mud ce- 
ment, making its height about 14 
feet above ground. 

The upper mark-stone was found 
intact, the central pillar partially 
dug into at base and summit. 

The central pillar and the upper 
mark-stone were fouud all right. 

Ditto. 

The upper mark-stone was missing, 
and portion of the summit of the 
central pillar broken. 

The central pillar and ita upper 
mark engraved on a burnt brick 
were found perfect. 

The upper mark-stone was missing, 
and portion of the summit of the 
pillar broken. 

The central pillar and the mark-stone 
on its summit were found perfect. 

The whole structure was found fallen 
down, with the exceptiorl of 4 feet 
of the central pillar above ground. 
The pillar was raised 4 feet in 
height above the old remains, with 
burnt bricks and mud cement. 

The central pillar and the mark-stone 
on its summit were found perfect. 

The central pillar and the mark en- 
graved on a burnt brick, on ita 
summit, were fourld perfect. 

Pargana, &c. 

Tah., P. and ThL. Sahas- 
w&n 

Tah. Gunnanr, P. Asad- 
Pur 

Tah. Aniipshahr, P. Di- 
bai, ThL. RBmghat 

Tah. Bisauli, P. and ThL. 
IslBmuagar 

Tah. Gunnaur, P. and 
ThB. Rajpura 

P. Sambhal 

Ditto. 

P. Hasaupur 

P. Bil&ri 

P. Hasanpur 

P. Sambhal 

P. Amroha 

P. Hasanpur 

Tah. Moradabad 

Tah. ChSmdpur, P. Burh- 
Pur 

Village in which 
the Station 

lies 

MBnikpur 

Sakrora 

Parauli 

KariBm4i 

Rajauli 

Mehtra 

BBnsgop4lpur 

Cl~andanpur 
KhBdar 

Barauli 

Kandarki 

Atora 

Sirsa 

L ~ i t  

Bhatauli 

Lodipur Milik 
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Remarks on the 
Construction and Condition 

of the Station 
No. 

of. Station 

XLIV 

XLV 

XLVI 

XLVII 

XLVIII 

I 

XLVIII * 

L I I  

Local name 

. . . 

I,, 

, . . 

Nanda 

. . . 
*.. 

. . . 

... 

Moradabad 

Bijnor 

JJ 

District 

Garhwil 

JJ 

Muzaff arnagar 

Bijnor 

Pargana, t c .  

Tt~h. Amroha 

Tah. and P. Dhfimpur 

Village in which 
the Station 

lies 

Tah. Bijnor, P. DBrana- 
gar 

P. Talla Sal&n, Tdluka 
Bhfibar 

P. Ganga Sa16nJ Patti 
Ajmir 

P. and Tah. JBnsath, 
Thh. MirAnpur 

Tah. Bijnor, P. Mandfi- 
war 

Akbarpur 

Bhika Jfit 

Raslilpur 

Phanpur 

B4gnAla 

Nali Badholi 

S heopuri 

Mahesari 

The central pillar was found stand- 
ing and slightly dug into at the 
base, and the mark-stoue missing. 

The central pillar and the mark- 
stone on its summit were found per- 
fect, the edges of the pillar sligl~tly 
decayed. 

The central pillar and the mark- 
stone on its summit were found 
perfect. 

The central pillar was found fallen 
down to within 18 feet of the ground 
level, this was repaired, raised to 24 
feet above ground, with burnt bricks 
laid in mud cemeut, and a mark- 
stone placed on it. 

A portion of the maacmry given way 
as reported in 1879. 

A portion of the masonry given way 
aa reported in 1878. 

No~~.-Btstion I appertains to the North-East Longitudinal Beriel. Stations XLVJII* and LII apperbin to the &eat Arc Meridionel aerie#, section 2-4' to 80'. 
P. strrnds for p~rgane, Tah. for tahd, and ThB. for thBna. 

J. B. N. HENNESSEY, 

I n  charge of Computing Oflce. 



BUDHON MERlDlONAL SERIES. 

PRINCIPAL TRIANGULATION. TRIANGLES. 

NOW.-I. The values of the aide are given in the same line with the oppoaite angle. 
2. Stations Budhon, 111, plld T i n d ,  VII, appertain to the Culcutta Longitudind Beriea of the South-Eest Q u o d r i r a l .  

No. of 
Triangle 

1 

2 

3 

4 

6 

Correded Plane 
Angle 

o I 11 

65 18 9.77 
36 17 41-38 
78 24 8-85 

61 I 25-95 
69 29 22.98 
49 29 11-07 

40 43 36-35 
69 43 33'56 
69 32 50.09 

56 48 43.89 
65 a 7'10 
58 9 9.01 

68 20 25.89 
56 13 31.48 
55 26 2.63 

Btation 

Budhon, I11 
T i n s d ,  VII 
Pa- I 

Tinsma, VII 
Patna, I 
Dargawa, 11 

Patna, I 
Dargama, 11 
Dhandkb, I11 

Patna, I . 
Dhandkiia, I11 
Andhiiiri, IV 

Dhandkh, 111 
Andhiiri, IV 
Gw&, V 

Spherical 
Excem 

rr 

1.10 
1.10 
1.10 

1-85 
1.86 
1.85 

1.48 
1'49 
1.49 

2-03 
2.04 
2.04 

2-08 
2.08 
2.07 

' 

Distance 

Log. feet 

5'1693276 
4'9832673 
5'2020309 

5'2302896 
5'2599285 
5.1693276 

5'0731171 
5.2307924 
5'2302896 

5'2243154 
5.2590521 
5-2307924 

5'2768654 
5'2283874 
5.2243154 

Feet 1 Pilea 

147682.0 
96220.4 
159232.2 

169937.6 
181940.1 
147682.0 

118136.0 
170134.5 
169937'6 

167616.0 
181573.4 
170134.5 

189175.7 
169194.9 
167616.0 

27.970 ' 

18.224 
30.158 

32.185 
34'458 
27.970 

22.412 
32'222 
32.185 

31.745 
34.389 
32.222 

35.829 
32.044 
31.745 



BUDHON MEB;IDIONAL SERIES. 

Dbtanw 
NO. of Bpherid Corrected Plane 

w i g 1 0  Btation Exoer Angle 
Log. feet Feet Milee , 

8 

. 7 

8 

9 

10 

Dhmdkba, I11 
GwBli, V 
Eathera, TI 

Qw4li, V 
Kathera, V I  
Bhithi, VII 

Qwdili, V 
BhitBri, V I I  
Algi, VIII 

BhitBri, VII 
Algi, VIII 
DqaPur, Ec 

aryapur, I X  
M j p ~ ,  x 
Daryapur, IX 

I 

1'08 
2-08 
2.08 

1.27 
1-27 
1.28 

1'13 
1.13 
1-14 

-82 
'81 
-82 

1-31 
1-31 
1-31 

1.21 
1.22 

a 

18 

14 

16 

16 

17 

18 

19 

20 

1 

1.22 

'83 
'83 
'83 

1.50 
1.50 
1.50 

.60 
'59 
.60 

'53 
'53 
'52 

-80 
'79 
'79 

-86 
086 
'87 

-98 
-98 
.98 

-84 
.84 
'84 

'74 
-75 
'75 

M a h d j  nr X 
MajMr,%lb 
&b3pur, XI11 

Algi, VIII 
Mahadjpur, X 
Narwar, XI 

Mahartijpur, X 
Narwar, X I  
K,aia, XI1 

Mahadj nr, X 
$ Karaia, I1 . 

Rhepur, XI11 

Ma~$dr, X I V  
Rdepur, XI11 
Jhhkri, X V I  

RBepur, XITI 
JhBnkri, X V I  
Lsbnichri, XV 

MajhBr, X I V  
RBepur, XI11 
Lshchri, XV 

Jhbnkri, T[vI 
%nichri, XV 
G h i ,  XVII 

Jhbnkri, XVI 
Glbrmi, X V I I  
Bhind, XVIII 

0 1 4  

60 23 39-92 
62 40 7'50 
56 56 12-58 

38 27 19-24 
57 o 33-47 
84 31 7-19 

54 35 51'47 
50 59 24.08 
74 a4 ~ ' 4 5  

65 3 15'56 
43 38 36'38 
71  18 8-06 

66 16 16-61 
67 z 10.98 
46 41 32.41 

40 58 4'93 
72 13 31.28 

175523'6 
179.349'3 
169194'9 

109661'1 
147899.2 
1 7 j j29'6 

"5156'4 
1193 11.3 
147899'2 

119803.2 
91  191.8 

125156.4 

150718.7 
151589'9 
119803.2 

107505.4 
1561+.3.5 

5'2443503 
5'2536997 
5'2283874 

5.04005a4 
5'1699658 
5'2#3j03 

5'0974530 
5.0766814 
5'1699658 

5.0784683 
4'9199559 
5'0374530 

5'1781672 
5.1806704 
5.0784683 

5'0314303 
5'1935238 

66 48 23'79 

76 21 32'40 
49 31 1.44 
54 7 26'16 

56 4.5 54'93 
61 8 10.47 
62 5 ~ ' 6 0  

43 41 56.21 
30 5-9'52 

105 25 24-27 

59 53 1.14 
73 33 51'70 
46 33 7-06 

loo 21 44.00 
28 36 16.95 
51 I 59-03 

40 4% 28-51 
38 15 26.99 

101 -50 

46 7 14.06 
69 18 46-13 
64 33 59.81 

lo 45 8.27 
53 a 59.50 
56 I: 52.23 

47 50 57'33 

33'244 
33'968 
32'044 

20'769 
a8.011 
33.244 

23'704 
11'597 
z8*o11 

22.690 
17 '271  

23'704 

18.545 
28.710 
22'690 

20.361 
29'573 

150718.7 

128933.3 
100913'1 
107505'4 

143476.6 
1jozz8.4 
151589'9 

102826.7 
76383.9 

143476'6 

91009'5 
100913-r 
76383'9 

162124.1 
79392.8 

128933'3 

10839.+*1 
102908.5 
163134'1 

102908.5 
133564'5 
128933'3 

.123r52-3 
104145'4 
108394.1 

93595'0 
111749.0 
10$245'+ 

5'1781672 

5-1103651 
5.0039476 
5'0314303 

5'156i811 
5.1767521 
5.1806704 

5.0121057 
4.8830021 
5.1567811 

4.9;90868 
5'0039476 
4'8830021 

~ ' Z I Z ~ I ~ I  

4'8997812 
5'1103651 

5.0350055 
5.0124512 
52125x81 

5'orzqgra 
~'1256909 
5.1103651 

5.0904426 
5.0180567 
5.0350055 

4'9712527 

28.545 

24'419 
19'111 
10.361 

97.174 
18.452 
28.710 

19'475 
14'467 
27'174 

'7'237 
19.1" 
14'467 

30.895 
15'037 
"'4x9 

20'519 
19.490 
30.895 

19.490 
25'296 
'4'419 

23'324 
19'743 
20'529 

17'716 
1 3 . ~ 8  
19'743 

* 
76 29 11-95 1 5-089a180 
55 39 50.72 5.0180567 
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Corrected Plme 
Angle 

O f *  

Si 45 4'50 
62 47 5'75 
59 27 49'75 

65 42 21-93 
62 56 23.71 

51 21 14.36 

61 29 7.54 
qz 54 27-16 
75 36 25-30 

58 26 41.42 
58 o 18.27 
63 33 0-31 

7 1 28 6-01 
50 32 31'92 
57 59 22.07 

66 30 21.91 
59 47 19.95 
53 42 18-14 

62 54 51-89 
53 57 33.45) 
63 728.62 

. 57 55 48-43 
58 53 16-24 
63 lo 55'33 

54 56 11-63 
49 20 8.25 
75 43 37-12 

. 80 27 33.63 
48 49 5'93 
50 43 17'04 

35 36 24.33 
60 2 31.15 
84 21 4.51 

- 67 2; 52-43 
50 59 11-94 

. 61 32 55'63 

57 41 23.24 
++ 12 14-96 

. 78 5 21.80 

' 50 32 9'19 
59 50 54'37 

i 69 37 6.44 

67 a 52.69 
62 14 35.62 
50 42 31'69 

Log. feet 

4'9633306 
4'9851405 
4'9712527 

5.0522102 
5.0421273 
4.9851405 

5.0098981 
4.8990902 
5.0522102 

4'9884271 
4'9863624 
5'00g8g8r 

5'0369327 
4'9477261 
4'9884271 

5'0930261 
5.067~111 
5'0369327 

5'0g22214 
5.0503986 
5.0930261 

5.0697293 
5.oj419qo 
5'0922214 

4'9963783 
4.9633247 
5'0697293 

5.1015468 
4.9841721 
9'9963783 

4.8687471 
5.0413751 
5'10x5468 

4.8901521 
4'8150687 
4'8687471 

4'8266265 
4.7429713 
4.8901521 

4'7423343 
4'791.5573 
4.8266265 

4.8670317 
4-8497616 
4'7915573 

Spherical 
Excer 

n 

'60 
'61 
-60 

'77 
.76 
-76 

-62 
-62 
-62 

'67 
-66 
-67 

'65 
'64 
'65 

-92 
'9% 
I 

.98 
-97 
-98 

.98 
a98 
-99 

'20 
'69 
'70 

-35 
'24 
'34 

-63 
-64 
-64 

'36 
'35 
'35 

.a8 
-a8 
'a9 

'2.5 
'15 
'a5 

-32 
-3% 
'32 

No. of 
!hiangle 

21 

22 

!2a 

24 

25 

26 

97 

28 

29 

80 

81 

8% 

83 

84 

85 

r 

[21.&OB 

Qbrmi, XVII 
Bhind, XVIIl 
Athgath, XIX 

QGrmi, XVII 
Ath h, XIX P Pa hat, XX 

Athgsth, XIX 
Panahat, XX 
Sherpur, XXI 

Panshat, XX 
Sherpur, XXI 
Firolabad, XXII 

Sherpnr, XXI 
E'imzabad, XXII 
Baregaon, XXIII 

Firozabsd, XXII 
Baragaon, XXIII 
Pondri, XXIV 

Baragson, XXIII 
Pondri, XXlV 
-S xxv 

Pondri, XXIV 
K . i h i d ,  X X v  
Sslimpur, XXVI 

KiKmubl XXV 
Salimpur, XXVI 
Jamglpur, XXVII 

SaKmplzr, XXVI 
J d  ur, =TI1 
S ~ O ,  XXVIII 

i:?. XXVII 
XXVIII 

Sareotha, XXIX 

Sankrbo, XXVIII 
Samotha, XXlX 
S h r q  XXX 

Sanothe, XXIX 
Sakrora, XXX 
Kadmhi, -11 

Sakrol.8, XXX 
Ksl=izhdi,xxxII 
Mebtra, XXXTV 

Sakrora, XXX 
Mehtra, XXXIV 
~r+uli, XXXTII 

1 

. 

! 

, 

' 

D&W 

~ e e t  

91903.2 
96636.4 
93595'0 

"2774'3 
110186.2 
96636-4 

102305.3 
79266.6 
1'2774.3 

97370'4 
94908.6 
102305'3 

108876.2 
88659.7 
97370.4 

1238871 
11673;'7 
108876.2 

113657.8 
"2.304'9 
123887.1 

117416.6 
118629.9 
123657'8 

99169.6 
91901.9 
117416.6 

126341.7 
96421-1 
991696 

739175 
109995.5 
126341.7 

7 76.51'9 
65.323'4 
739'7'5 

67085.2 
5533 1'5 
17651.9 

55250.3 
61881.0 
67085'2 

73626.1 
707.55'7 
61881.0 

I Milu 

17.406 
18.302 
17'726 

21'359 
20.869 
I 8.301 

19.376 
15.013 
21'359 

18'442 
18.354 
19-3;6 

20'620 
16.792 
18.442 

23'463 
22'109 
20.620 

23.420 
21'270 

23'463 

22'238 
22.468 
23'420 

18.782 
17.406 
32.238 

23.928 
18.261 
18.783 

14-000 
20.832 
23.928 

14'707 
12.372 
14'000 

"'706 
1°'4f9 
'4'707 

10'464 
J1.720 
12'706 

13'944 
13'401 
II'i2o 



BUDHON MERIDIONAL SERIES. 

No. of 
Triangle 

36 

8 7 

38 

39 

41 

42 

43 

4.h 

45 

46 

47 

48 

49 

60 

Log. feet 

4'8372038 
4'8670283 
4'8150687 

4'9037644 
4.8497616 
4'8372038 

4'8805517 
4'8937284 
4'8670317 

4'8578009 
4'8945904 
4.8805517 

4'8245758 
4'8642249 
4.8578009 

4.8322276 
4'7968539 
4'8642249 

4'861qo15 
4'8430198 
4'8937284 

4'8926775 
4'7965539 
4'8614015 

4'8895968 
4'8920916 
4.8322276 

4'7868408 
4'8826480 
4'8895968 

4'8558889 
4'849941 7 
4.7868408 

4'8376105 
4'8476064 
4'8499417 

4.8615230 
4.8,+00080 
4t3920916 

4.8826709 
4.8476064 
4.8615230 

4.8829478 
4.8641688 
4.8376105 

Station 

Sankdo, XXVIII 
Sakrora, XXX 
Parauli, XXXI 

Sakrora, XXX 
Parauli, XXXI 
Hsljauli, XXXII I  

Mehtra, XXXIV 
Rajauli, XXXIII  
BBnsgopBl, XXXV 

Rajauli, XXXII I  
BBnsgopil, XXXV 
Chdanpu r ,  XXXVI 

Bhsgopdl, SXXV 
Chandanpur, XXXVI 
Kandarlu, XXXVIII 

BBnsgopQ XXXV 
Kandarki, XXXVIII  
Ators, XXXIX 

Mehtra, XXXIV 
Bins opdl, XXXV ~arak, XXXVII 

B4nsgopA1, XXXV 
Barauli, XXXVII 
Atora, XXXIX 

Kandarki, XXXVIII 
Atora, XXXIX 
Sirsa, XL 

A tom, XXSIX 
Sirsa, XL 
Bhatauli, XLII 

Sirsa, X L  
Bhatauli, X L I I  
Akbarpur, XLI  V 

Sirsa, XL 
Akbarpur, XLIV 
Milik, XLI I I  

Kandarki, XXXVIII  
Sirsa, XL 
L6t, XLI  

Siraa, XL 
L6t, XLI 
Milik, XLI I I  

Akbarpur, XLIV 
Milik, XLI I I  
Sarkhra, XLV 

8 herical 
Excesa 

e 

'33 
'33 
'32 

'37 
-36 
-36 

'39 
'40 
'39 

'39 
'39 
'39 

'34 
'34 
'34 

'3 1 

'3 1 

-31 

-3; 
'36 
'37 

'34 
'34 
'34 

-38 
-38 
'37 

'34 
-34 
'35 

-3  1 

-31 
.3 1 

'33 
'34 
'34 

'3 7 
-36 
'37 

-37 
-36 
'37 

'36 
-36 
.36 

Corrected Plane 
Angle 

0 1 1  

58 56 22.82 
66 33 57.62 
54 29 39'56 

70 5 48'01 
56 7 56'35 
53 46 .15'64 

59 54 3-90 
63 6 9.80 
56 59 49'30 

5 j  37 36'82 
63 56 28'51 
60 a5 54.67 

54 44 8.87 
63 27 2-37 
61 48 48.76 

59 '7 32.60 
52 33 4'04 
67 59 23.36 

58 29 29.60 
54 48 30.81 
66 41 59'59 

70 3 27'78 
48 55 49'75 
61 o 42.47 

63 45 26-37 
64 26 6.14 
51 48 27'49 

46 52 26.71 
65 30 zoa6g 
67 37 12-60 

6.; 23 49-00 
63 44 48.48 
50 51 22-52 

58 19 37'39 
60 33 37'57 
61 6 45'04 

j8  50 3-37 
54 31 11'50 
66 38 45'13 

64 26 31-85 
56 19 22.02 
59 14 6'13 

65 I 6.34 
60 14 12.40 
54 ++ 41-26 

- 

Dintance 

Feet 

68739.1 
73625'5 
65323'4 

80124'3 
70755.7 
68759.1 

75954'2 
78294.0 
73626.1 

72077'7 
78449'5 
75954'2 

66769.r 
7315 1.8 
72077'7 

67956.0 
62640'3 
73 151'8 

72677.8 
69665.8 
78294-0 

78104'8 
62640.3 
72677'8 

77552.7 
77999'5 
679563 

61212.6 
76321.7 
77552'7 

7r;61.1 
70785.1 
61212.6 

68803.5 
70405'5 
70785.1 

:2698'1 
69184.4 
77999'5 

76325'7 
7040.5'5 
72698.1 

76374'4 
73 142.3 
68803.5 

I Yilet 

;3.0ig 
13'944 
12.371 

15.175 
13.401 
13.org 

14'385 
14'828 
13.944 

13'651 
14'858 
14'385 

I 2.646 
13'855 
13'651 

12.870 
r 1.864 
13'855 

13'76.5 
13.194 
14.828 

14'793 
I 1.864 
13'765 

14.688 
14'773 
"'870 

11.593 
14'455 
14'688 

13-591 
13.406 
11'593 

13-031 
13.334 
13.406 

13.769 
13.103 
14773 

14'456 
13'334 
13.769 

14.465 
13'853 
13.03 I 



PRINCIPAL TIULLNGULATION. !l%IANGtLES. 1%. 

HOT..-Stations Bheopori, XLVIII, and Mabewi, LII appertain to the Great Am S e r i d e o t i o n  24' to 80: and Mibgcuh, I appertains to the 
North-Eut Longitudinal Serich 

December 1878. 
J. B. N. HENNESSEY, 

In charge of Computing Oflea. 

Corrected Plme 
Angle 

O f *  

62 57 43'93 
65 7 44'57 
SJ 54 31'50 

88 23 43'66 
60 33 27-57 
31 2 48'77 

56 29 1.04 
70 2 47'92 
53 28 11.04 

81 40 59-46 
69 13 39'34 
29 5 21-20 

57 57 5'10 
32 54 28-08 
89 8 26.82 

56 0 34'87 
60 52 34'12 
63 6 51'01 

91 57 46-87 
30 o 48-08 
58 1 25-05 

Dihnce 
Spherical 
Excew 

u 

'47 
-48 
'47 

1.00 
1.00 

'99 

'4 1 
'42 
-41 

'87 
'86 
-86 

1.02 
1.02 
1.02 

'53 
'53 
'53 

'94 
-94 
'94 

No. of 
Triangle 

w 

61 

52 

, 
68 

54 

66 

56 

57 

Station 

Milik, XLIII 
SarkBra, XLV 
Haldaur, XLVI 

Sarkgra, XLV 
Haldaur, XLVI 
Harphlsid, XLVIII 

Akbarpur, XLlV 
S a r w S L V  
Nandi, XLVII 

Sarkira, XLV 
Nandi, XLVII 
Harphhid, XLVIII 

Haldaur, XLVI 
Harphlsid, XLVIII 
ddaheaari, LII 

Haldaur, XLVI 
Maheaari, LII 
Sheopuri, XLVIII 

Hasptileid, XLVIII 
Maheaeri, LII 
Mhbegarh, I 

Mia 

16'371 
16.675 
14'465 

31.729 
27'64a 
16.371 

14'373 
16.205 
13'853 

29'253 
27'649 
14'3 i 3  

26'897 
17'240 
31.729 

I 6.02 7 
16.885 
17'240 

31.689 
15.860 
26,897 

Log. feet I Reet 

4'9366917 
4'9446874 
9'8829478 

5.2240912 
5.1642053 
4'9366917 

4'8801843 
4'9322745 
4.8641488 

5.1888038 
5'1642053 
4.8801843 

5*~52330a 
4.959170; 
5'2340912 

4'9274737 
4.9501475 
4'9591707 

5'2235428 
q'gzag+31 
5.1523302 

86435'4 
88041'5 
76374'4 

167529'5 
145950.4 
86435'4 

75890.0 
8.5560'7 
;3142-3 

154.~55~7 
1459.50'4 
75890.0 

I ~ ~ O I ~ . ~  
91027'1 
167529.5 

84620.1 
89155.4 
91027-I 

167318'0 
8.3742'0 
14a0~3.7 



BUDHON MERlDlONAL SERIES. 

SECONDARY TRIANGULATION. TRIANGLES. 

PRINCIPALAUXILIARY STATIONS AND INTERSECTED POINTS. 

Differences between the common sides of two triangles to stations and intersected points, are shown by the small figures in the 
column for " Distance in Feet" between the data of the two triangles, the earlier of which in order has supplied the greater value : where 
the difference i s  small it has usually been apportioned between the triangles, but where it is large no adjustment has been made, as one or 
other of the two values must be erroneous. 

Now.-1. Namer followed by Roman i~umerala are thomof Principl Ststionr. Strtionr Budhon, III, urd Tinoma ,VII appertain to the Cdcutb Longitudinal Beriw of the S o u t h - k t  Qusdrilaterd. 
2. The d u r n  of the aide are given in the rame line with the opporite angle. 

442 

58 

59 

60 

61 

62 

Oorrected 
Plane Angle 

0 1 4  

12 7 27 

161 46 37 

53 10 44 

92 39 8 

32 17 31 
35 41 41 

1x2  o 48 

2 0  53 I3  
96 32 52 
62 33 55 

15 4 8 
59 21 55 

105 33 57 

Station 

Budhon, III 
Tinsmhl, VII 
Sagoni h.8. 

Budhon, I11 
Patna, I 
Sagoni h.8. 

Budhon, I11 
Patna, I 
Sampepur . h.8. 

Budhon, I11 
Sagoni h.8. 
Samaspur ,, 
Budhon, 111 
Patna, I 
Pandda ha. 

Distance 
Station 

Patna, I 
Srmaspur h.8. 
Yundha ,t 

TinsmAl, T I 1  
Patna, I 
Dhoban h.8. 

Patna, I 
Dm a m ,  I1 
~ho%an  h.8. 

TinsmQ, VII  
Dar awa I1 
I , a tL j i i r  h.8. 

Patna, I 
Dsr wa, 11 
Lak&hir h.8. 

5'029163 
4.733187 
5 a 2 0 2 0 3 ~  

4 m 8 8 7 ~ ~  
4.733187 
4'983267 

4.743873 
4'782158 
4'983267 

4.337091 
4'782158 
4'733187 

4'414436 
4-934213 
4'983267 

Inch 
12 

,, 

,, 
,,, 

9, 

,, 
,, 

,, 
,, 
,, 

i k  
12 

3 
.d - 
$1 
g 

Corrected 
Plat~e Angle 

68 

64 

66 

66 

67 

I 106945 20'254 
54099 

159232 
1 

77108 
54099 
96220 

55446 
60556 
96220 

5 
21732 
60556 
54099 

25968 
85943 
96220 

C I 4  

23 40 I 4  
18 13 29 

138 6 17 

59 23 15 
19 56 9 

100 40 36 

49 33 16 

81 36 2 

48 57 28 

111 52 7 

60 27 43 

89 13 29 

Distsnce 

10.246 
30,158 

14.604 
10.246 
18'224 

10'501 
11.469 
18.224 

4.116 
11.469 
10'246 

4.918 
16'277 
18'224 

%.feet Feet. I Yila 

4'522907 
4.414436 
4'743873 

5'"1729 
4.709625 
5'169328 

5 . ~ 6 3 7 1  
5.111729 
5'230290 

5'169863 
4.808807 
5'259929 

5.169863 
4'933387 
5'z302go 

Itich 

25968 
55446 

129339 
51242 

147682 
I 

130729 
129339 
169938 

147864 
64388 

181940 
0  

147864 
85780 

169938 

4.918 
10'501 

24:496 
9.705 

27'970 

24'759 
24'496 
32.185 

28.005 
12.195 
34'458 

28'005 
16.24b 
32'185 

,, 
,, 

i k  
12 

16 

12 

,, 

,, 

16 

12 



SECONIIARY Ti'.IANGULATION. TRIANGLES. 
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Base deduced by two i d r  ond included mgle. f Iurtrument not known. 
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Corrected 
Plane Angle 

o r l  

81940 
9 35 24 

1x7 28 49 
46 3 27 

18 3 a2 
qa r r  10 

36 32 3 I 
65 5 33 

22 5.5 51 
45 54 23 

3140 a 
69 29 32 

52 1.1 47 
30 32 21 

13 55 56 
39 46 7 

29 17 34 
54 16 I 

'0.5 9 9 
26 1954 

25 21 40 
86 28 31 

46 035 
Sd 2.5 19 
7 34 6 

54 29 36 
37 16 54 
88 13 30 

.- - 3 

$1 
8 a 

Inch 
15 
,, 
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,, 
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,, 
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,, 

,, 
,, 
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,, 

,, 
,, 

9, 

,, 

,, 
,, 

9, 

9, 
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9, 
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Dirtancs .2 
21 g a  
if 

Inch 

15 
9 

15 
,, 
9 

15 

,, 

9 
,, 

15 
9 
16 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 
t 

15 
9 
t 

9 
15 

,, 
,, 

,, 
,, 
,, 

Q.2 

120 

121 

129 

123 

124 

125 

126 

127 

128 

129 

130 

131 

182 

Corrected 
Plane Angle 

O I ~  

33 37 6 
132 34 38 

81 I 32 
;o 4 I 
28 54 27 

50 44 26 

87 41 58 

5x1319 
99 4% 48 

44 4 43 
53 10 32 
824445 

34 31 26 
1 1 1  29 o 

22 47 31 
55 13 3 I 

45 13 19 
69 g 28 

58 36 44 
99 1% I I 

2 2 1 1  5 

22 24 48 
1152021 

42 14 51 

57 8 19 
7 1  38 12 

30 44 54 
124 59 31 

'6x541 
j I  44 38 
lor 59 41 

Btation 

Andhilri, IV 
GwG, V 
Amerpur h.8. 

Gwsli, V 
Pabba h.8. 
Amarpur ,, 

Andhisri, IV 
Pabba h.8. 
Gurar ,, 

Andhihi, IV 
Amarpur h.8. 
Gurar ,, 
AndhiBri, I V  
Gurar h.8. 
Jhakaum ,, 

Pabbs h.e. 
Gurar ,, 
Jhtlkaura ,, 

Gwdi, V 
Mora h.0. 
Jib Hill Staff 

Kathera, V I  
Morn h.8. 
Ji&r Hill Staff 

Gwdi, V 
Pabba h.8. 
Talapnhiri ,, 

Gwu,  V 
Amarpur h.0. 
Talapahesi ,, 

Amarpur h.6. 
Tali1 nhhri ,, 
%nia H ~ U  staff 

Gwhli, V 
Kathera, VI  
Y onania b.0. 

Kathem, VI 
Bhithri, YII  
Sonania h.8. 

1 Yila 

13.187 
1.5'168 
~8.011 

18'689 
15'168 
5'970 

IO'OOI 

21'668 
~8.01 I 

13 '906 
21'668 
22'597 

11.703 
21'573 
28.011 

12-092 
21'5i3 
22'597 

18'00~ 
11'574 
22.597 

6'205 
16'485 
20.769 

10.226 
16.966 
20'769 

22'253 
10.226 
17'2iI 

4.335 
IO'IOZ 

9'395 

17'399 
19.911 
23'704 

23.383 
17'399 
z8*;10 

Log. feet / 
4.842783 
4'903572 
5'169966 

4.994224 
4.903572 
4'498592 

4.722670 
5.0 8453 
5- 1 2 ~ ~ 6 6  

4.865822 
5'0.58453 
5.076681 

4'790931 
5'056537 
5-169966 

~'805118 
5'056537 
5.076681 

+'gj8118 
4.786106 
5'0;6681 

4.515361 
4'9397* 
5-0.+00j2 

4'732353 
4.952222 
5.040052 

5.070026 
4'7323.53 
4'9.59956 

4.359626 
4-jz7033 
4' 69552~ 

4.963161 
5'021742 
.i'O9;)53 

5'091.529 
4'963161 
5'1806;o 

% .g 
8 

@ 

183 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

146 

Feet 

69628 
80089 
147899 

3 2 

98679 
80089 
3 1.520 

52804 
114407 
1.17899 

1 5  

73421 
"4407 
119311 

61792 
113904 
147899 

a 

63844 
11390+ 
I 193 I I 

95086 
61109 
1193 1 I 

32761 
87040 
109661 

53995 
89582 
109661 

19 

117497 
53995 
9"92 

22889 
53338 
49601 

91867 
10.5134 
1251.56 

I 

12.3461 
91867 
151590 

Btution 

Gwfli, V 
Rhithri, VII 
Sanyer Hill Btaff 

Gwhli, V 
Pabba h.8. 
Sanyer Hill Staff 

Gwdi, V 
Bhitiri, VII 
Jh6nei Fort 

QwQli, V 
Algi,VIII 
J h$nei Fort 

GtwQli, V 
RhitBri, VII 
Lahar Hill Staff 

Qwiili, V 
Alai, VIII 
 agar Hill St& 

Qwili, V 
Algi, VITI 
Ghatoli Hill Staff 

Katherrt, \'I 
Rl~itilri, VII 
Barma Skar High Tower 

Kathera, VI 
BhitBri, VII  
Korar 11 ill Fort 

Bhitiri, VII 
Dl~r~apur ,IX 
Korar Hill 1201% 

Bhithri, TI1 
Sonirnin h.8. 
Orchha Temple 

Bhitciri, V l I  
Algi, VTII 
Chaudeva h.8. 

Algi, VJII 
Mith~rijpl~r, X 
Cha11del.a he.  

Diatancs 

Miled Log. feet Feet 

4'787458 
5.153013 
5.2~6865 

4.508938 
4.787458 
4'498592 

5.118268 
5.051143 
5'229015 

4.845739 
5.051143 
5'153013 

4.897021 
4'957982 
5'051143 

4*897021 
+'go2932 
5.118268 

4'710531 
j.036942 
5'112819 

4'710531 
4'83010.r 
4'818990 
# 

4'8528.53 
4'915940 
4'498592 

4'5.11 123 
4'91.59.1" 
.+'787+j8 

4'573.518 
4.626.548 
4'541 123 

4.944648 
5'039593 
5'24435O 

I 61300 
142237 
189176 

17 

64408 
61300 
51520 

131301 
112498 
169440 

6 

7010.3 

"2498 
142237 

79890 
90778 
112498 

I 

78890 
79971 
131301 

51.349 
108879 
129664 

5 

51349 
67625 
65916 

71261 
82402 
31520 

o 

34763 
82402 
61300 

374.56 
I 42,320 
34763 

880.34 
1C9.i45 
IT5530 I S 

11.610 
26.939 
35.829 

12.198 
11.610 
5'970 

24.868 
21.306 
32'091 

13'277 
21.306 
26'933 

14.941 
17' 193 
21.306 

14.941 
15.146 
24'868 

9'725 
20.62 I 
24.558 

99'725 
12.808 
12.484 

13'496 
I 5.607 
5'970 

6.584 
15'607 
11.610 

7'094 
8'0 15 
6-58) 

16.673 
20'747 
33'244 

9'.?95 
16'673 
zo'j6g 

4'695.520 
4.944648 
5.0+0052 

49604 
88034. 
109661 
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Nom.-Stationr Sheopuri, XLVIII, Qudhnq XLIX, M a h e d ,  LII, and Cki~ldipnhb, LIP appertain to the ( 3 r d  Arc Meridiond Seri& OC to 80.. 
t Inrtrument not known. 

J. B. N. HLNNESSLY, 
Datembur 1878. 

In charge of Computing Oflw. 

8Uim 

Jamilpur, XXVII 
SahmwBn Platform 
Khlirbbi 8. 

Jam4l ur, XXVII 
~ndir&(ri a. 
Soron House 

Jadlpur ,  XXVII 
Soron House 
Debrai Fort 8. 

Sankldo, XXVIII 
Parauli, XYXI 
&ghat House 

Slieopuri, XLVIII 
Mahesari, LII 
Bijnor 8. 

Godhna, XTJX 
Chindipt~hhr, LIV 
SGrajpahBr h.8. 

Chrindipnhb, LIV 
9draj ahir h.s. 
~ a n d a l  Solitary Temple 

CMndipahir, LIV 
Ydraj a h b  P h.8. 
Rank la1 Temple 

Chindi ahir, LIV 
s f i ra jp2h h.s. 
Jawfrlapur House 8. 

73% d g  

. 

172 

173 

1741 

175 

176 

177 

178 

179 

180 

Oarrsoted 

0 1 1 1  

9 '4 50 
56 9 23 

2 2  25 43 
117 5 5 6  

98 46 51 
44 27 27 

23 18 58 
16 52 zg 

'39 48 33 

19 14 39 
64 6 40 

8 10 37 
13 52 33 

39 39 18 
19 51 54 

17 15 53 
29 55 2 0  

33 21 35 
53 2 41 

8btion 

Sherpur, XXI 
BBh a. 
Amhpur Temple 

Slierpur, XXI 
Uaragaon, XXIIi 
Shikohabad a. 

I Sherpur, XXI 
Shikohabad a. 
Batesar House 

Firozabad, XXII 
Pondri, XXIV 
Kotla a. 

Baragaon, XXIII 
Shikohabd a. 
Labhauwa Palace 

Baragaon, XXIII 
KilbrmBo, XXV 
Sdsit Temple 

Pondri, XXIV 
Kilirmb, XXV 
Nandauli H o w  

Salimpur, XXVI 
Sank&, XXVIII 
D a o  Houae 

Jamdpur, XXVII 
Bankrho, XXVIII 
SabaswBn Platform 

Corrected 
P h e  Angle 

o I I I  

14 I 29 

152 18 26 

7 47 23 
24 23 55 

3220  2 

77 7 53 

14 13 26 
27 14 10 

30 39 45 
121 31 21  

118 8 25 
56 25 o 

82 7 45 
39 50 38 

56 23 15 
40 44 48 

72 12 13 
39 32 13 

Distance 

phehgle( lS  Mil- 

3 
%- 

Inch 
12 
,, 
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,, 

12 
18 

? 
,, 
18 
7 

18 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

. 
S 
.d 4 

8 ' 
Inch 
18 

t 

18 
7 

18 

7 

18 
,, 

16 
7 

,, 
,, 

,, 
,, 

,, 
,, 

,, 
,, 

Distance 

Log. feet ( peeti i M i h  * 

%% 

i$ 

181 

182 

183 

184 

185 

186 

187 

188 

189 

1'769 
9.141 

10'007 

12.243 
7.197 

16.792 

11.884 
8'422 
7'197 

13'560 
9.945 

22'109 

4'063 
11'089 
12'243 

8.057 
13.586 
21'270 

17'342 
9.234 

33'420 

7'388 
12.418 
18.262 

13.184 
19.159 
23.928 

Log. feet 

3'970263 
4'683633 
4.722951 

4.810528 
4.579759 
4.947726 

4.797584 
4.648037 
4'579759 

4'854906 
4'720243 
5.067211 

4'331435 
4'767525 
4'810j28 

4.628828 
4.855717 
5.050399 

4'961744 
4'688042 
5'092221 

4 '59n72  
4'816675 
4'984172 

4.842681 
5.005006 
5.101547 

4'722231 
4'711263 
5.005006 

4'116837 
4.600813 
4'71x263 

4'340094 
4'586300 
4 .6~0813 

4.436532 
4.706648 
4.867028 

4' 665774 
4.704366 
4'927474 

4.210560 
5.178861 
5.154181 

4'277901 
4.088665 
4.210560 

4'13447.6 
4'028659 
4.210560 

4' 374665 
4.385415 
4.210560 

9338 
48265 
52839 

64644 
37998 
88660 

62746 
44467 
37998 

71599 
52510 

116738 

21450 
58550 
64644 

42543 
71733 

112305 

91568 
48758 

123658 

390'0 
65565 
96421 

69612 
101159 
126342 

52751 
51435 

10x159 

13087 
39885 
51435 

21882 
38574 
39885 

27323 
50892 
73626 

4632 I 
50625 
84620 

' 16239 
150960 
142620 

18963 
12265 
16239 

13629 
10682 
16239 

23695 
24289 
16239 

9.991 
9'742 

19'159 

2'479 
7'554 
9'742 

4.144 
7'306 
7'554 

5'175 
9.639 

13'944 

8' 773 
9,588 

16'027 

3.076 
28.591 
27'011 

3'591 
2'323 
3.076 

2.581 
2'023 
3'076 

4.488 
4.600 
3.076 



.. BUDHON MERlDlONAL SERIES. 

i 
1 ..) ...a,, , - - . , , AZIMUTHS OF SURROUNDING STATIONS AND POINTS, AT PRINCIPAL, 

I - 
': . . 1 i. 

L 
PRINCIPAL-AUXILIARY, AND SECONDARY STATIONS. 

i 
'1 ~ h e - f o l l & $ n ~  table contains, in the first column, the name of each Principal, Principal-Auxiliary, or Secondary Station, at which 
lazimutlls of surrounding Points have been measured ; immediately followed by those azimuths. The second column contains the number 
!of the triangle which gives the distance between the Station and the Point. 

' 
Name of station with szimitha of 

mrroanding points 

Am01 h.e. 0 1 1  

Bar~dia h.s. r 28 40 
Mandri 9 ,  18 4 54 
Mnltaun ,, 31 36 55 
Patna, I 28a 30 56 . . 

AKBARPUR, XLIV 
B h i ,  XL 
Milik, XLIII 

2818 
88 51 39'68 

Barkhra, XLV 153 51 46..j8 
Nan i, XLVII t 210 2 1  47'83 
Bhs uli, XLII  337'638'94 

AWI, VIII 
Qhatoli Hill Staff 19 34 26 
Narwar, X I  107 56 28'36 

,B$oii h.8. 156 134a 
~ ~ d j b j p u r ,  x 164 42 24-79 
Bha)suni 9, 183 13 56 
Suru Hill Staff '99 27 11 
D a y  Palace 20.5 56 30 
Cbandeva ,, a1912 I 

Daryapur, I X  a30 58 4% ' 7 I 
8 -  Qbarabo ,, 237 19 12 

M .- 
w * 0.c: 
2 -2 M.9 3 

s a  
.f 
4. Y 

84 
89 
91 
84 

46 
47 
60 
53 
46 

139 
13 

161 
10 

158 
153 
156 
141 

9 
146 

Name of station with azimuths of 
surrounding points 

AMI, V I I I  0 1 .  

Kamad Fort 6. 241 42 47 
Bhitiri, VII  274 37 19-90 
Ilahar Ilill S t d  279 32  33 

280 56 3a J hinsi Fort 
Qwhli, V 349 a 5'49 

AYARPUR, h.0. 
6 2 1  14 Andhiiri, IV 

R~inha Hill Staff 46 15 16 
Gurar h.8. 5 7  34 33 
Gw&li,V 2.33 46 36 
Pabba 1, 26a 4' 3 
Talapahbi 89 349 6 57 

AKDHIARI, I V  
Gurar h.0. 1.57 16 1 1  
Amarpur ,, 18620 4 
Gwdi, V 200 8 19-73 
Jhakaura I, 201  2 0  54 
Pabbn I, 208 037  
Kdapahhr 9,  2I4a65a  
Barh ,Y 333 31 46 

M .- 
s .!& g E 
6 2 2  
1; M -  z 5  .- 

n. Y 

154 
8 

138 
136 
8 

120 
130 
123 
120 
12 1 
129 

122 
120 

6 
124 
100 
118 
10G 

Name of station with nzimutha al 
surrounding pointa 

ANDHIARI, IV 0 1  1 

I)handkda, I11 2562153.29 
Biriri h.8. 259 15 31 
Patna, I 314 31 4'34 
Bnra Dongra Hill Temple 
Ero j7 j1 ,, 321 7 57 

ATHGATE, XTX 
Glirmi, XVI I 41 37 49-70 
Pantihat, XX lo4 34 14.1; 
Btil~ 8. 126 14 50 
Sherpur, XXI  166 3 22-33 
Bhind, XVII t  341 9 59'35 

ATORA, XXXIX 
BQnsgopbl, XXXV 2646 8-24 
Kandarki, XXXVlII  944531'9'  
Sir% XL 1.59 11 38'43 
Bhatauli, XLTI 206 4 5'48 
Barauli, XXXVII 325 45 25'43 

BAR 8. 
A miinpur Teniple I43 5% M 
Sherpur, XXI 200 r 40 
Athgath, XIY 306 11 44 

M s .- 
& 

o "O - 
62'3 
2 p$ 

4 0 

4 
116 

4 
94 
99 

21 
22 

171 
23 
21 

41 
41 
44 
45 
43 

172 
171 
171 



Of the Cdcutt* Lo~lgitudinalfkriw of the South-EWL Quadriktanrl. t Of the areat Arc hleridionsl Seriw-Seotion 2C to 800. 

Name of rWm with azimuth& of 
mrroundiug poit~tr 

Bnrr~aar h.8. o 0 I ,  

Pab bs  h.8. "51049 
Gtwlili, V m.5 35 32 
Blaudkha, 111 352 I J  11 

BAXEQOPAL, XXXV 
l<a.ia~~li,  X S X l l I  a8 35 25-58 
C'l~n~ldnnpur, S X X V I  92 31 54'48 
Jia~~tlnvki, S S S \ ' I I I  '$716 3-69 
Atorn, S S S I X  ~064336 '60  
linmr~li, S S S V I I  276 47 4-72 
BIehtra, S Y S I V  331 35 35 -89 

B~adorarr, X S I I I  
Sherpur, XXI x r  8 4-60 
Y hikohabad 8. 33 U 48 
Lablii~uwa l'alace 52 48 27  

Firozabad, XXII 69 7 27-32 
Pondri, XXIV 1185448'19 
KilQlrmb, XXV 191 49 47'06 
S ~ k i t  Temple a00 o 24 

BARAULI, XXXVII 
Mel~tra, XXXIV 30 I I 3 I '46 
Hdn~go al, XXXV 
Atom, L X l X  

96.5331'41 
14' 4Y " ''5 

BARH h.0. 
Andhihri, IV  59 40 40 
M ohangarh Fort a16 16 58 
Mora h.0. 221 25 3 I 
htangawin 99 2324.3 15 
Bijli ,, 291 9 4 1  
Dhandkila, I11 30.3 1 7  .so 
Bila Hill Staff 338 11 34 

BARODTA h.0. 
Ma~~dr i  h.0. 1-57 2 I 5 I 
A hmoi ,, 181283.5 
Patna, I 198 16 50 
Yandtia ,, 229 49 5 
Bamaspur . ,, 281371.1 

RENAIRA 'I'EYPLE 8. 

Jailampl~r h.0. 260 56 25 
Morhri Hill Tree 17.3 1 14 
Jagthar Hill Staff 29% 37 9 

M .- 
C' C a 
0"; t 

% 6 2 2  W.C 
5% 
'f 
Y 

103 
102 
102 

38 
39 
4 0  
41 
& 
88 

25 
173 
176 
25 
26 
27 

17' 

42 
42 
43 

106 
11 4 
107 
1 12 

:: 
h8 
8 4  
80 
81 
80 

7.7 
75 
73 

Name of rtatinn with cuimuthr of 
rurrout~dil~g poiah 

, ,  

BKAHDAULI a. o , r .  

Sdnichri,XV 163 28 24 
hlsjhjir, YIV 296 7 18 

BHARAUKI h.0. 
Algi, VI l I  3 14 13 
Mahanijpur, X 151 41 16 
Chandeva h.8. 263 4 x 2  

BHATAULI, XLII  ' ' 

Atom, XXXIX 26 7 7-31 
siraa, XL 93 44 20'26 
Akbarpur, XLIV 157 29 9.05 

BRERO h.8. 
1,akhanjhir h.8. 222 49 18 
Tinsnltil, VU* 261 13 55 
Yingan s, 315 55 36 

BHIND, XVIII  
Jhinkri, XVI . 43 45 20 '70 
Gbrmi, XVII gg 25 1a*17 
A tbgath, XIX 16' I 2  ~ ~ ' 5 3  

BHITA~I, VI I  
Sonania h.e. I r  o lo 
Orchha Temple 36 2 I 50 
Gtwhli, V 43 47 40'36 
Sanyer Hill Staff 532.3 $ 
Jhtinsi Port 8.5 58 50 
Lahar Hill Staff 89 42 .? 
Algi, VIII  94 47 5-57 
Q harabo h.0. 1 2 5  19 56 
Chandera 9 140 47 41 
Daryapur, JX 1.59 50 21 '9.5 
Salun Hill Temple 191 23 5.3 
13achondono Hill 'l'emple '99 2 1  25 
A m m  l'ort 2 1.5 1 .? 5.3 
Korar Hill Fort 264 59 .3 1 
Kathera, VI  3!9 1.5 31'ig 
Mom h.0. 349 1 7 
Barwn S@ High Tower 359 1 39 

BIJLI h.0. 
.l)handkGa, 111 2 2  37 38 
Harh h.0. I I I  13 27 
Ma~naun ,, 301 15 21 

F' .- *.: 
om: 
6 ~ S  s.0 

;ia .- 
5 

170 
170 

158 
159 
158 

46 
45 
46 

78 
78 
79 

20 
20 

132 
143 

7 
133 
135 
1:37 

8 
146 

'2 
14S 

7 
105 
Iw 

108 
109 
108 

Name of dation wit.h iuimuthr of 
rurrouudit~g pintr r 

RIJNOR 0. v r re 

Bheopuri, XLVIII t  63 41 16 
Mahesari, L I I t  185 12 37 

BIRARI h.0. 
Baru Dongra Hill Temple a 36 54 
Ero h.0. 40 5 17 
Andhihri, I V  79 23 23 
Ktililpallk n 94 53 11 

BUDHON, 111. 
Patna, 1 200 417'23 
Pandha h.0. 215 8 25 
S a m ~ p u r  ,, 2322148 
Sagon1 ,t 25.3 15 1 
Tinem&, VII* 265 22 28-10 

CHANDAXPU~, XXXVI 
Kandarki, XXXVIII 208 58 25'64 
Blnagopsl, XXXV 272 25 28-35 
Eajauli, X S Y I I I  332 51 23.41 

CHANDEVA h.8. 
Gharabo h.0. o 30 21 
Algi, VI I I  39 16 35 
Datia Palace 7 4 9 2 9  
Bharauni 9, 83 46 29 
Suru Hill S t d  87 42 2 

,, 91 12 14 
Sonhwal Tern le loo 5 27 
Mahartijpur, % '27 30 5 
Qenrol Hill Staff 142 54 zr 

171 35 2% Gujhra Hill Fort 
Majhttr, XIV 171 6 37 
Doognrh Hill Fort 185 40 2 0  
Lhryapur, I Y  263 ro 32 
S ~ Y I I  Hill Temple $70 52 37 
Bachondono Hill Temple 284 :j7 32 
Kamad Fort . 0. 306 33 40 
BhitPri, VII 320 4~ 29 

C H A ~ D I P A H A ~ ,  L I V ~  
Godhna, XLIXt 39 27 20'67 
Kankhal Solitary Temple 75 28 1 
Jamhlapur Houm 0. 89 20 1% 
Kanlthal Temple 101 12 31 
SGrajpah& h.8. 157 35 46 

y .- * 0 . c ~  
..? Q 

s.2 .s 
0 

185 
185 

116 
117 
116 
118 

1 
62 
60 
58 
1 

40 
39 
39 

147 
144 
156 
168 
153 
161 
160 
145 
168 
1 64 
169 
169 
1.55 
152 
150 
154 
144 

198 
l s7  
201 
188 
186 
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AZIMUTHS OF STATIONS AND INTERSECTED POINTIS. 
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BUDHON MERlDlONAL SERIES. 

CO-ORDINATES AND DESCRIPTIONS OF ALL STATIONS AND POINTS. 

The following table gives the co-ordinates of all the stations and other fixed points, arranged in alphabetical order, also 
the deecriptions of the secondary and intersected (or unvisited) points, and references to the preceding pages where the descrip- 
tiona of the principal stationa are given. In  certain instance8 numbers are added which have reference to the given data of the 
triangles by which the etation or point has been fired; when these numbers are omitted it is to  be understood that no trianglem 
are given. 

Note.-X stands for Latitude North; L for Longitude East of Greenwich; H for Height of station in feet above mean 
sea level, if determined trigonometrically, H, for the Height when found by spirit leveling, and h for Height of station tower or 
pillar. The trigonometrical heights always refer to the upper mark-stone or to the upper surface of the pillar on which the theo- 
dolite stood : the spirit leveled heights refer to the points on which the leveliug staff atood as indicated in footnotes. For visited 
stations and for other poitits of superior accuracy the values of A. and L are given to two places of decirnala; for well determined 
objects to one place, and for the remailling points to the nearest second. Principal stations are distinguished by the Roman nu- 
merals I, 11, kc., secondary stations by the letters h.8. and s. The names in small italics are those of the territories, states or dis- 
tricts in which the atationa or points are situated. I n  a few instances the name. of stations are spelt in two waya, those in italic8 are 
taken Gom a list of authorized spel-lings of names circulated by Government and received snbaequently to the printing of the earlier 
pages of this volume. 

Befen to the mark-atone let into the upper e h  of the pillar. 

t 

Nune of htion, dirtrid, dewription, 
eo-ordi~~ata &. 

Agwhpur s. 
(Moradabad) On h o w  in fo? . 0 

X 28 55 48 
L 78 15 56 

Ahmoi h.s. 
(Samgor)  bout ) mile N. of village m~ d e d .  

A. 24 20 35-11 
L 78 37 1-80 

No. 84 

Akbarpur, XLIV. 

Name of &ation, district, M p t i o n ,  
w-ordinates &. 

Aran Fort, 
( & a h )  Highat turretin -, 

X 25 51 6'4 
L 77 58 38'1 

See 3 p o  tiul VoL of the Great Am Serisr--Bsetion 
ZP to 809. 

Ater 
point 

h 26 43 45 
L 78 42 9 

Athgath, XIX. 
(rids P W  8--, 

h 
L 

26 47 59-51 

H 
78 45 4'33 

A 
577 
36 

l o .  a1 

Atom, XXXIX. 
( PIds P a p  &J. ) 

X 28 42 41-94 
L 78 39 43'31 
Ha 
h 

695 ' 93" 
17.8 

Nom. 41,U) 

h 

Nune of &&ion, dintriot, dercriptioa, 
w-ordinatea &a 

AmBnpur Temple, 
(Agra) Spire. 

0 1  8 

X 26 53 44'5 
L 78 37 12.2 

No. 178 

Amarpnr h.s. 
( W i w )  On a quutxoze ridge running R.E. and 
B.W., which oonairta of two hills connected at their 
b. 

X 2 5  4 27-14 
78 19 6-87 L 

I NO#. 120, i a i  

. 

( vid. PWe %J, ) 
X 29 4 56-85 
L 78 40 50'96 
H 719 
A '5 

l o .  46 

Algi, VIII.  
( vids Page J.  ) ' 

X 25 29 46-20 
L 78 23 58.16 
H 1154 
A o 

No. 8 

Amra Fort. 
( J U 4  

X 25 41 14-14 
L 78 56 55' 05 

No. 148 

Andhihi (Andhmi, IV. 
P q s  &J.) 

X 24 41 6'77 
L 78 16 16-17 
H 1630 
h Not forthcoming 

No. 4 



CO-ORDINATES AXD DEf3CRIPTIONS OF ALL STATIONS BND POIFFS. 9 9 7  

Awa House Chimney. 
(Muthrr) . N. chimney ofoR6ja) h o ~  

Name of atation, dikiot, dewription, 
00-0- Bc. 

Bachondono Hill Temple. 
( J h i )  

X 25 37 45'1 
L 78 50 24'5 

Nor. 149,160 

Nune of ntation, dirtrict, d k p t i o n ,  Nune of &&on, dinhiat, damription, 

m-ordiruten ka oo-ordinatim &. I 

BBh 8. 
(4gro) On Patrol 05oer'n h o w .  

X 26 52 29-77 
L 78 38 13-02 

l o .  171 

Bimor Peak, 
(Gwalior) Tree. 

X 2.j 47 22 
L 78 4 59 

Bee Bynoptiml VoL of the Great Am Seriedeation 
24. to so0. 

Banma h.s. 
(Tehri or Odho) About a mile N. of Mohaugsrh 
fort. 

X 25 o 11'04 
L 78 43 50'4% 

N a .  109, loa 

B h d a  Hill St&. 
( G d k w )  About 4 mile E. of village ro d e d ,  

h 
L 

26 9 47 
78 21 23 

BbnsgopQ, XXXV. 
P q s  J. ) 

X 28 33 28.07 
L 78 34 26-89 
Hl 

I, 
677t 
79 

l o .  88 

Bara Dongrs Hill Temple. 
(Imlitpw) 

X 24 26 51.9 
L 78 3' 50'4 

Nor. 93,94 

Baragaon, XXIII. 
P q s  &J. ) 

X 27 15 2-94 
L 78 44 42'45 
Hl 

h 
573 ' 301 
45'4 

No. S6 

Barai Temple a. 
(Gd io r )  Dome spire of hill temple. 

0 8  # 

h 26 6 13-69 
L 78 3 15'22 

&e Bynoptiasl VoL of the Great dm IJeriea-ScAon 
to 30.. 

Barauli, XSXVII. 
(m prrgsfJ-~.) 

h 28 32 '2'39 
L 78 47 56-11 
H s  657" 
h I 6 

No. 4s 

Barh h.s. 
(Lalitpw) On the highest part of a ridge which 
ia the moat elevated of three mgea  which run in a 
direction a little E. of N., about 100 feet 8. of a WM- 
picuoun Math rscred ta devi. It in marked on a 
platform. 

X 24 52 30'27 
L 78 37 32'47 

a00. 106,107 

Barodia h.s. 
(Saugor) On the eertern bantion of the hill fort. 

X 24 12,16-74 
L 78 36 47 '78 

Noa 80,81 

Bamdia, N. Turret, 
(8ougor) Tiled. 

X a4 12 53.6 
L 78 37 12.9 

&e Bpopticsl Pol. of the Calcutta Longl. BeJier. 

Barwa S e a r  High Tower. 
(Jhcirn] 

X a5 22 40-1 
L 78 46 45.6 

No. 140 

Batesar Honae. 
(*) Bania'n h o u ~  at E. end of the village. 

X 26 56 9.2 
L 78 35 6-7 

No. 174 

Belgarh Hill Mark. 
( Q d w r )  About a mile E. of Hami rillage. 

X 25 46 8 
L 77 59 30 

Benaika eort, 
(Sa'cr*gw) Flsg. 

X 24 6 34'2 
L 78 53 40'5 

See Synoptid VoL of the Oalcuttr Longl. Eerier. 

Benaika Temple 8. 
( S a s ~ )  

0 1 .  

Bhandauli s. 
( Q w d w r )  On the highest h o w  in fort. 

X 26 11 15-10 
L 78 19 32'54 

Bharauni h.8. 
(Dcitk) About a mile 8. of fort. 

X 25 40 37'93 
L 78 24 38'40 

Nor. 158,169 

Bhatauli, XLII. 
(Td P q s  9 -~ .  ) 

X 28 54 0.60 
L 78 46 0.69 
H, 
h 

689 '370 
14'5 

No. 46 

Bhero h.0. 
(-or) About 4 mile 8. of Sapria rillage. 

h 24 4 37'58 
L 78 43 46.89 

Nor. 78,79 

Bhind, XVIII. 
p09' &- J. ) 

X 26 33 32'9% 
L 78 50 4 - 3 3  
H 
A 

562 
5 8  

No. U) 

Bhitiri, VII. 
(rd Pug' 4--~. ) 

X 25 28 4'54 
L 
H 

78 46 39-51 

h 
1055 
0 

No. 7 

Bijli h.s. 
(LaZitpcr) On a detached hill, about 2 mil- 8.W. 
of Kelgong fort. 

A 24 49 19-54 
L 78 46 31-60 

Nor. 108,109 

- -- 

t Befern to the up er surface of the maeonry pillar. Refers to the mark-&one imbedded at 1 foot below the ground floor of the toner. 'L Refers to the  
nppn SU~~IUW of b~ck-wor! of thotmrr .  ) Refen to the upper mnrkrtone and wan detmmined am follora :-the point leveled lo wan at the b.u of the tmn of which 
the height = 678'88 feet and to thir wiu added 16.4~3 feet (the height of upper mark-#tone above t h t  point obtain& by subtaw okorrstions). 7 Above roof of 
grtelisy on whioh the pillar rtmdr. 



80-i: BUDHON MERIDIONAL 8EBIES. 

Of the O h t t a   lo^^ 8erier of the South-East Q d r i h d .  

i 

Name of &&ion, d i a t ,  demiptbn, 
o0.0* &a. 

Dehrai Fort a. 
(Ebb) On the S.W. w z r  of, old ffrt. 

X 
L 

27 50 37'35 
78 44 58.29 

no. 18s 

Deogarh Hill Fort. 
(hal ior)  On a fbt-topped hill of mnddmedstreb- 
ed from the main range and consisting ofa wall hnked 
by tower bastiom around the outer edge of the hill. 

X 26 5 I 
L 78 37 8 

Bo. 169 

Dhandkda, 111. 
('id@ P W  4-- J. ) 

X 24 47 35'33 
L 78 45 44-02 
H 1291 
h Not forthcoming 

No. 8 

Dhoban h.8. 
(Bayor) About a mile XW. of Ihlohipnr iol(. 

X 24 15 40'54 
L 79 2 24-54 

Nos. 64,& 

Dbolpahiri h.a. 
( h g o r )  About lf mila E. of TGm rilLgs 

A 23 58 41 '28 
L 78 57 42-04 

Bee Eynoptical VoL of the Calcutta Longl. b r i e r  

Dongra Hill Temple. 
( h l i t p w )  

3, 24 22 29'5 
L 78 39 46'8 

Eon. 85,m 

Dagito Fort, 

X 
(Sasyw) N.W. angle of  a high oqtmre building. 

L 
24 9 39'6 
78 27 56.3 

Bee Bynoptid Vol. of the Odautts Lon& 8erier. 

Ero h.8. 
(Lzlitpw) On a fit-topped hill near rill* of 
the same name. The hill in rugged and of di5ouIt 
culoent. 

X 24 33 26-36 
L 78 23 I.77 

NO. Q9 

Ferozpnr (Erozpur) 8. 
IMulfamzgw) On the roof of a building about ZS 
eet high invillrlge no acrlled, )mile 8. of theGangcs, 

and 8 milen N.E. of BhGLarheri town. 
X 29 30 6.27 
L 78 I 0.80 

See Synoptical Vol. of the Great Am.8eri- 
BC to SO0. 

Name of mktbn, aidrict, d d p t i o n ,  
00 -orahiadca 

Bijnor 8. 
(Bijnor) On oentm ahimney f Coll.ector'r how.  

X 29 22 41 '5% 
IA 78 10 31'27 

No. 186 

Bila Hill Staff. 
( L a l i t p )  Qn a detmhed hill, about 4 miler W. of 
Xu, vdhge and If mil60 W. of a Ndi. 

X 24 44 27-69 
L 78 41 3-89 

No. 110 

Biriri ha. 
(Lditpr) On an itokted red rtone hill lying be- 
tween Barh and Ero and between DhandLds and 
ainoa. hill in w e d  and of daaul t  aaoent. 

X 24 43 56-58 
L 78 32 41-51 

Nw. 116,117 

Bitarwir Fort, 
(Qwdior) Central white dome. 

X 25 47 20 
L 78 9 8 

Bee 8 ~ o ~ t i o a l  Val. of the Am 8 e r i d c t i o n  
zPO to SO0. 

Budhon, 111". 
( v a  w e  %J. 

X 24 5 8-41 
L 78 33 39'07 
H I 867 
h 9 

No. 1 

Chandanpar, XXXVI. 
page GJ.1 

X 28 33 58.94 
L 78 20 59'24 
H 647 
h I 6 

No. 89 

Chandera h.8. 
(Dnfin) On n qnnrtzoze ridge n~nning north and 
ao~~tli, and deri~es it# name from an ancient well, call- 
ecl Clinndevn-ka-Biroli, situated about 50 yard& east of 
the atation. Market1 by n circle and dotengraved on 
rook in the centre of n platform. The high road 
from Datia to Ktilpi rum at the southern foot of the 
hill The village of BahMurpu lies st the N.E. 
extremityof the ridge and about 4 mile from the 
ststion. 

X 25 41 31-04 
L 78 34 32.96 
H 909 
h 0 

Nm. 144,146 

Nune of ohtion, diiot ,  demription, 

00-0rdiO.br &. 

Chfindipahir, LIV. 
(Bijnw) Hill rtstion i Punted an the hiihsst 
part of the hill facing the town of Hardwdr, a noted 

N a j i b M ,  diatrict%ijnor. On a pa about hdf a 
place of Hindu p rimage ; in t h b a  Nbgd, tahsil 

mile north of the h t ~ o n  h n d r  a conspicuous Hindu 
temple. The river Ganger flom to the W. of the 
station, at a distance of about a mile. Marked by a 
nolid platform having mark-stmen at top and bottom. 

o r  R 

h. 29 55 29-73 
L 78 '3 37'I3 
H i9I3 
h 

No. 79  
Bee Synoptid Vol. of the h t  Aro bri-on 

BE to 80. 

Ch4ndipahBs Hill Temple, 
(BW) Spire. 

X 29 56 1 
L 78 13 20 

ChinGr Hill Fort, 
(Qioalior) White oimolar tnrret W. end. 

X 25 56 42'4 
L 78 8 31.8 

Bee Synoptical Vol. of the Great Am Berhn4Wion 
24- to 80". 

Dkdo House. 
(aligwh) Chimney o f  smind6r'e how.  

X 27 57 8.3 
L 78 30 27-6 

No. 179 

Dargawa, 11. 
m e  4- J. 1 

X 24 37 13'21 
L 79 3 51.81 
H 1452 
h o 

No. rr 

Daryapar, IX. 
(rd P q e  6 - ~ .  ) 

X 25 42 12.41 
L 78 40 55'86 
H 793 
h Not forthconkg 

NO. 9 

d ti^ palace, 
(Datia) Steeple of  a large and mqicnoor bnild- 
ing called Rdjgarh which wnsirtr of four or five 
rtoriea numounted by a dome. 

X 25 40 14.5 
L 78 29 35'5 

Noo. 166,167 



CO-ORDINATE8 AND DESCRIPTIORS OF ALL STATIONS AND POINTS. 31, J. 

I Name of station, district, dewription, 

co-ordinates dcc. 

Firozabad, XXII. 
( page &J. ) 

0 1  

X 27 8 37'46 
L 78 25 56-23 
H, 557 ' 44" 
h 43'8t 

No. 24 

Genrol Hill Staff. 
(f3walior) On hill at  the W. foot of which is the 
village EO culled. 

X 25 53 15-77 
L 78 24 43'57 

Noa 167, 168 

Gharnbo h.s. 
(Datia) Close to villnge no called and about 14 
miles 8. of Serea village. 

X 25 35 53' 17 
L 78 34 29-67 

Nos. 146, 147 

Ghatoli Hill Staff. 
(Gumlior) About a mile fmm the villages of Gat- 
bars and Lidhaura which nre situated *.spectirely on 
the E. and W. sides of the hill. 

A 25 14 58-60 
L 78 18 11'15 

No. 139 

Godhna. XLIX. 

Name of etation, district, description, 

co-ordinates h. 

Gurar h.s. 
(Cfwalior) On the lligl~ peak which overlnolw tile 
village m called. Marked by a platforla erected in 
rear of a a:tndstone building in which are placed the 
figures of Hindu gods and goddessea. 

0 1  n 

X 24 j8 14'51 
L 78 8 23'74 

Nos. 122,123 

GGrrni, XVIT. 
( I. ' l . .  page 6 5 .  ) 

A . 2636 3.63 
L 78 33 '7.00 
H 575 
h 27t 

No. 19 

Uwfili, V. 
(Vide page 4- J, ) 

X 25 10 25-82 
L 78 28 5-22 
H 1209 
h  NO^ forthcoming 

No. 5 

Gwalior Hill Temple, 
(Omrlior) At muther~l end of fort. 

X 26 13 12'3 
L 78 12 28.2 

See Synoptical Vol. of the Great Arc Series-Section I YSto3o.. 

8ee Synoptid Voi. of the 
ZC to 30'. 

(Muafafiurgar) Tower Station is built on the 
high bank which bour~ds the bed of the Gangea to the 
west, and is distal~t about + of a mile to the east of 
the village from whirh its name is derived ; in par- 
gana P6r Cl~haphr, t a h a  Murnfitrnagar. The village 
of Kirkbpur ~s about 4 miles to W. and t h ~ t  of 
Thugalpur 1 + miles to 9. Marked by a hollow tower 
haviug a mark-stone in the ground floor. 

X 29 37 18-46 
L 77 56 30.16 
H gor 
h 5' 

Gorar h.s. 
(Fugor)  On the northern extramity of a detached 
hdl, about a mile W. of Derli village. 

X 24 17 15-24 
L 78 38 3-15 

No. 90 

XLVI. 
(ride page '--J.) 

A 29 16 41'23 
L 78 18 33-28 
H 806 
h 20 

No. 51 

GujAra Hill Fort. 
(Chrrdior) 

X 26 4 54 
L 78 30 43 

Nw. 163,164 

Harphid,  XLVIII. 
( Fide page 9-~. ) 

X 29 39 50.90 
L 78 35 47-99 
H 2876 
h 0 

Xw. 62,5J 
a 

Hill 0. 
(Dehra Du'n) On the Siwllik hills, about 4 mils W. 
of Kharkhari village. 

X 29 57 28.1 
L 78 12 26-9 

Bee Synoptid Vol. of the Great Arc Series-Section 
2C to 30°. 

Name of 8tation, district, description, 

co.ordinates h. 

Himnlntgarh Hill Fort Building. 
( Q w d i w )  9. Ytuirarse of a squaro building. 

0 1  * 

See Synoptical Vol. of the Great Arc Series-Section 
BC to 30'. 

Himmatgarh Hill Fort Gate. 
(Cfioalior) Cupola over eastern gate. 

h 26 3 3.2 
L 78 5 25'4 . 

See Synoptical Vol. of the Great Arc Series--Section 
24' to 30°. 

Himrnatgarh Peak, 
(Qwalior) Pointed Stone, W. of fort. 

X 26 2 32-2 
L 78 4 30.0 

Sw Synopticnl Vol. of the Qreat Am Series-Section 
4J0 to 305 

Jagtl~ar Hill Staff. 
(Saugor) About 2 milea W. of Pnthnri village. 

X 24 4 38-31 
L 78 58 45- 28 

No. 72 

Jajiideo Hill Temple, 
(Qwalior) Squre.  

X 25 43 '7'3 
L 77 57 15'2 

Bee Synoptical Vol, of the Great Arc Series-Section 
2 C  to 30°. 

JAlnmpur h.8. 
(Saugor) A b u t  a mile N. of Ilatanpur village. 

X 24 7 7'20 
L 78 57 27-66 

Noa 70,71 

Jalesar 8. 
(Muttra) On S.W. corner of Tahsfldb'a Kachahri. 

X 27 28 16 
L 78 20 j2 

Jalesar Temple. 
(Muttfa)  Old temple E. of Jaleasr. 

A 27 28 9 
L 78 21 32 

JamQpur, XSVII. 
P q e  7-~. ) 

X 27 48 10.77 
1, 78 5'. 35-08 
H *  599 
h 28 

No. 29 

Refem to the mark-stone imbedded st 1 fwt  below the level of the terreplein of the rampart on which the tower ia built. t Above the terreplein of t h e  
rampart on which the tower stands. 



BUDHON MERIDIONAL HERTRS. 

Earno of station, district, dewriptiou, 

W-ordinutm &. 

Icasar Fort s. 
(.lligarh) On N.E. tower of old fort. 

O f  1 

X 27 55 11 

L 78 33 47 

Kathera, TI. 
( T7de page GJ. ) 

A 25 14 20.91 
L 
H 

78 59 39-05 
I349 

h Not forthcoming 
No. 6 

Kilkrmlo, XXV. 
( r i d e  pags 7-=. ) 

h 27 33 'I.44 
L 78 48 58-27 
H 60.5 
h 44 

No. 27 

Kimlksa Pagoda. 
(Saugor) 

X 24 12 21.2 
L 78 24 24.9 

See Spoptical Vol. of the Calcutta Longitudinal 
Seriee. 

Kornr Hill Fort, 
(Tehri or Orchha) buthern  highest building. 

X 25 28 50'9 
L 78 56 26-6 

Nos. 141, 14% 

Kotla 6. 
(Agra) On gateway of Raja's p a h e .  

X 27 16 25.63 * a  

L 78 3O 9-45 
No. 175 

Labhauwr Palace. 
(Xainpuri) Small tumt on the B.E. .ogle of the 
building. 

X 27 9 12-2 
L 78 36 6 . 1  

No. 176 

Lachmangarh Hill Fort. 
(Ckoalior) Staircase of southernmoat building. 

X 25 47 40'7 
L 78 9 23.6 

See Synoptical Vol. of the Qreat Aro S e r i e b B d o n  
24' to 80'. 

Name of stotion, district, description, 

co-ordinates drc. 

Jawblapnr House s. 
(Sahdranpur) On Bunin's high pdkn house, mnrked 
with nn iron eplke. 

0 1  * 
X 29 ,55 26.87 
L 78 9 1-09 

'No. 189 

Jaallrtpllr a. 
(Sahciranpur) 

X 29 jj 8.60 
. L 78 9 53'40 
H 932 

See S j n o p t i d  Vol. of the Qreat Arc Seriee--Section 
2 C  ta 30°. 

Jerila Temple. 
(Agra) spire of high temple. 

h 27 '9 32 
L 78 30 12 

Jhakaura has. 
(Lalitpur) On a hill of qnartzoze structure, run- 
ning E. and W., r tbo~~t  f niilc N.W. of rillagr sornll- 
ed. Thia hill, t h o ~ i ~ l i  of modemte elcvntio~~, has n 
g o d  co~umsl~d  of tile surrounding co1111t9. 

x 24 55 4-28 
L 78 22 15.18 

Nos. 124, 125 

Jllbakri, XVI. 
(Tide page 5- J.  ) 

h 26 1 8  53-92 
L 78 34 41 '30 
H 624 
h No t  forthconling 

No. 16 

Jhrinsi Fort, 
(QwaZior) Flag. 

X 2.5 27 27'6 
L 78 37 4'8 

No& 136, 136 

' 

Jibr Hill Staff. 
(Jhd~rai) On R detached hill on E. side of which 
lies the village oo called. 

X 25 74 20'23 
L 78 47 22-49 

Nos. 126,127 

KBdirbtiri s. 
(Etah) On n Intform, with mntre-mark, on s high 
mound W. of $9 village. 

X 27 55 43-38 
L 78 47 12-17 

KO. 181 

Pr'slue of station, district, description, 

co-ordiietes &. 

Kt-ilnpelikr h.s. 
(Lalitpur) 011 one of a group of detached hills of 
~noderate elerntion covered with deaee jungle and of 
not very stccp asccnt. 

0 1  * . 
X 24 44 59'30 
L 78 19 10.86 

Nos. 118,119 

K6li h . ~ .  
(Satrgor) About 2 miles S. of Dl~nmoni fort. 

X 24 to 28.15 
L 78 47 52'96 

Nos. 68, 69 

Kamad Fort s. 
(Datia)  On Y.W. bastion of fort. 

X 2.5 37 41-49 
L 78 40 14.24 

Ros. 154, 155 

K~ndarki ,  XXXVIIT. 
( r i d e  page 8-, ) 

X !aa 43 37'I7 
L 78 27 2'57 
H 689 
h 19 

No. 40 

Kankhal Solitary Temple, 
(Sahdranpur) Spire, in the beJ of the Ganges river, 
8. of town. 

X 29 54 59'2 
L 78 11  22.2 

No. 187 

Kankhal Temple, 
(Sahdran~ur) Kortl~ernmnet, on bank of tlle Qnn- 
gea river near Bh6ra111tLs gnrden. 

X 29 55 50.3 
L 78 1 1  38.0 

No. 188 

Ksrain, XIT. 
(Tide page 5-, ) 

X 2.5 53 47'07 
L 78 243'76 
H 1 287 
h N o t  forthconzing 

No. 14 

Kariimbi, XXXII. 
( Vide page 7- J.  ) 

X 28 1.5 7'44 
L 78 48 1.9Y 
H 624 
h 17 

No. 35 



CO-ORDTS.\TES -\XD DESCItIPTIOSS OF ALL ST-ITIOSS AXD POISTS. 33-,. 

Of the North-East Longitudinal Series. t Of the Great Arc S e r i e d t i o n  34' to 30". $ Refem to the upper s u r f w  of brick-work of the tower. 

Name of rtntion, district, description, 

co-ordinutos &c. 

" 

Ladtira h.s. 
(Qtculior) On N.E. extremity of mntlstone hills 2 
miles Y.E. of Narwar town ; denoted by a crrctrlt~r 
plutform which has  the ue.11~1 mark-atone on its sur- 
face. 

O l  n 

X 25 37 12-25 
L 77 57 56-67 

See S p o  tical Vol. of the G m t  Aru Series-Section 
24* to 908 

Ladlra Hill Tomb, 
(Qwalior) Easterri. 

X 25 37 48'7 
L 77 57 23'9 

Sce Synopticol Vol. of the Great Arc Series-Sectiorr 
24' to 30.. 

Lahar Hill Staff. 
(Fwdior)  Or' detached a N. of 
r~l lage so called. 

X 25 28 0'94 
L 78 3.5 2j.21 

Nos. 137, 138 

Lakhrrrijhir h.s. 
(Lolitpuv) About 14 miles E. of Papro village. 

X 24 I4 35-34 
L 78 53 51-38 

Nos. 66, 67 

Ldt, XLI. 
(Vide page GJ. ) 

X 28 53 42-23 
L 78 20 57'9' 
H 7 1 ~  
h PO 

No. 48 

Mkbegarh, I.* 
(Vide puge 9- J.  ) 

X 29 52 39'58 
L 78 29 52.03 
H 5652 
h 7  

l o .  67 

MaharBjpur, X. 
(Vide  page 5- J .  ) 

X 25 53 54'44 
L 78 16 40'27 
H 1015 
h Not forthcoming 

No. 10 

Maheaari, L1I.t 
Pugs ]*J. ) 

X 29 30 18.21 
L 78 1 1  18.88 
H 821 
h I4 

No. 65 

Nnue of ntntion, district, description, 

co-ordiuaks &o. 

?ulahrora s. 
(Lal i fpur)  0 1 1  Iiamal baetion of BIL~vgarh fort in 
town. 

0 1  u 

X 24 22 47'lj 
L 78 50 43'3' 

NOR 82, 83 

illi~jlrtir, XIV. 
( 17de paye 5- J.  

h 26 6 17'00 
L 78 3O 44-91 
I1 1028 
h Not fortlrcomi~~g 

No. I1 

MajligawAn Hill Staff. 
( ~ ~ h , . ,  or orchha) xeHr ~,,,,di Rlld ) 
a mile horn tlrc r ~ g h t  bank of Jnriiiii 1.1rer. 

X 24 50 7-22 
L 78 50 '5'44 

No. 116 

Maltaun h.s, 
(Sau,qor) On a detaelied hill about a mile 9.1. of 
fort so cullcd. 

X 24 18 9-42  
L 78 35 23-94 

Nos. 91, 92 

Mamaun h.s. 
(Tehri or Orchha) About I f  miles E. of the town 
of Tehri. 

X 24 44 45-44 
L 78 54 45'72 

No. 96 

Mandri h.8. 
(Saugor) About 2 miles W. of Palaitns village. 

X 24 '5 38-30 
L 78 35 26.0~ 

Nor  88, 89 

Manglra Building, 
(Cfioalior) Y.W. con~er. 

X 26 j25.5 
L 78 5 38.2 

See Synoptical Vol. of the Great Arc Seriee-Section 
24' to 30'. 

Mehtra, X X ~ I V .  
(Vide puge 8- J .  ) 

X 28 22 5-99 
L 78 41 23-88 
Hm 6.521 
h I 6  

No. 31 

Name of &ation, diatrid, description, 

co-ordlr~ates bic. 

Milik, XLIII. 
(l'ide page 9-J . )  

O #  n 

h 29 4 42'70 
L 78 27 jj-61 
H 742 
h '7 

Nos. 47,49 

JIohangarh Fort. 
(Trhri or Orchha) Higheat point in fort which con- 
sists of a paka  all with butions r u n ~ ~ i n g  ulo~rg the 
ridge. 

X 24 59 42-88 
L 78 43 21-04 

Nos. 113,114 

Mora h.s. 
(Tehri or Orehha) Abont a miIe W. or  hl- ril- 
lnge. 

X 25 6  37-18 
L 78 5 '  13-89 

' 

Nw. 104, 105 

Moradahad a. 
(Murndabnd) On Collector's Kachnhri- 

h 28 -51 6 
L 78 48 35 

Mohri Hi11 Tree. 
(Saugor) Large tarnurind tree. 

X 24 6 16 
L 79 0 3 

Nos. 74, 76 

NAh Home Chimney, 
(Alvarh)  Of Zamindir'a house. 

k 27 .i8 3.5 
L 78 34 '9 

(Etah)  Stsircaee of Banis's house. 
Nandauli House. 

X 27 34 27'1 
L 78 32 4-3 

l o .  178 

Nandi, XLVII. 
(J7idB p q e  9 - ~ . )  

X 29 17 7'53 
L 78 48 59-41 
H 77' 
li 12 

No. 63 

Nandriie Temple. 
( ~ t a h )  Spire of h g e  temple. 

X 27 46 53 
L 78 39 37 



.3%. BUDHON MERIDIONAL SERIES. 

'L Befern to the mark- tone imbedded st 1 foot below the ground floor of Ule tower. 

Nuns of &ation, M c t ,  dewription, 

co-ordinatan dro. 

Narki a. 
(Agra) On mall pillar on Raja's h o w .  

0 1  a 

X 27 17 42 
L 78 26 47 

Narwar, XI. 
(vide page 6 - ~ .  ) 

X 25 37 22'30 
L 77 57 56-47 
H 1489 
h Not forthcoming 

No. 18 

Narwar Fort, 
( h d w r )  N. gateway of inner fort. 

X 25 39 2'9 
L 77 56 56'5 

Bee Synopt i d  Vol. of the Great AM &riel--Section 
24- to 80'. 

Orchha Temple. 
(Tehri w Orchha) 

X 25 20 59'0 
L 78 4O 54'7 

No. 148 

Pabba h.a. 
(Lalitpur) On s quartzore ridge running N.E. and 
8.W. 

X 25 5 48-06 
L 78 30 41-87 

Nos. 100, 101 

PainBri Temple, 
(Saugor) On hill. 

h. 24 I 20'4 
L 78 54 58.2 

Bee Bynoptid Pol. of the Caloutta Longitudinal 
Series. 

Panihat, XS. 
(vide page J ) 

X 26 52 39'07 
L 78 24 58-83 
H 588 
h 30 

No. za 

Pandiia h.8. 
(Lcrlitpw) Alea called SaMtu h.8. About 14 milea 
N. of Petork villsge. 

X 24 16 44'4.5 
L 78 42 33'75 

Nos. 62,63 

Name of atation, district, description, 
m-ordinates Be. 

PaniLri Building. 
(Qmalior) C u p k  of a quve buildi~ig sunnonnted 
by a dome. 

0 1  a 

X 26 6 13.8 
L 78 4 31.1 

Bee Syno ticd Vol. of the Great A n  Seriea4edion 
zc to so! 

Pani4ri Village Building, 
(Cftoalior) S. gata. 

X 26 5 55 
L 78 4 18 

Parauli, XXXI. 
(v ide  page 7- J.  ) 

X 28 9 45'27 
L 78 23 3I.35 
H 643 
h ' 9  

No. 86 

Pritan Temple. 
(Sawor) 

X 24 7 27'7 
L 78 54 47'0 

B.ee Synoptical Pol. of the Calcutta Longitudinal Se- 
r~es. 

Patna, I. 
page 4 - - ~ .  ) 
X 24 20 3-70 
L 78 39 36-15 
H I 823 
h Not forthcoming 

No. 1 

Pindarua Fort, 
( 5 ~ 0 ~ )  Flag- 

X 24 6 22.8 
L 78 44 52'5 

Bee Bynopticd Pol. of the Calcutta Longitudinal Be- 
riea 

Pondri, XXIV. 
( vds page 6-J.)  

X 27 27 52'48 
L 78 26 j2.19 
H, 594' 75" 
h 44'3 

No. 26 

RBepur (Raepur), XIII.  
(Vide P W  6-L ) 

X 26 8 14-29 
L 78 7 16.15 
H 1219 
h Not forthcoming 

Nos. 12, 16 

Name of rtation, district, damription, 

msrdinatea Be. 

RBipur (Raepur) Building, 
(Qwali4r) Northernmost, In village. 

0 1  a 

X 25 44 1% 
L 77 34 35 

See Synogtid Vol. of the Great Am Seriea-8odion 
2 C  to 30 . 

Rriipur (Raepur) Peak Temple. 
(Qwalior) Dome of aquare temple. 

X 26 8 16-4 
L 78 7 16.8 

Bee Synoptical Vol. of the Great Am Beriea-8ection 
24O to 80°. 

RBipur (Raepur) Temple, 
(Qwalior) In vllhge. 

X 26 751'2 
L 78 5 51'8 

Bee Syno tical Vol. of the Great A n  Series--Sectioii 
e c t o 3 0 .  g 

Rajauli, XXXIII. 
Pcigs 8 - - ~ .  ) 
X 28 22 27-53 
L 
H 

78 27 39'95 

h 
629 
23 

Nos. 86, 87 

RBmgarh Hill Staff. 
(Ddia) On a quutzy high ridge near the village DLI 
d e d .  

X 25 53 6'59 
L 78 32 10.49 

Nos. 185,166 

Rlimghat House. 
(Buhrdihdr)  Bank's h o w  a t  W. end of rillnge. 

X 28 5 42'2 
L 78 25 45'4 

NO. 184 

RIimpura Hill St&. 
( k U 3 ~ )  b p u r  village- 

X 24 '3 35'97 
L 78 47 $2'45 

No. 87 

Ranha Hill St&. 
( QwaZiw) 

A 24 59 37-25 
L 78 '3 34'53 

l o .  180 

lUon h.8. 
((hwlior) On a high ridge of the dark quartzore 
formution, about two miles from the village and fort 
of Belhiri. It M the h i~hes t  hill in  that direction. 
Close to the lUon hill to the W. run6 the No11 river, 
a tributary of the Sindh. 

X 2; 41 48-89 
L 78 18 6-76 

Nca. 161,168 



CO-ORDINATES AND DESCB;IPTIONS OF ALL STATIONS BND POINTS. 3 5 7  

Of the Great Am Series-Section 24' to 900. t dbove tha terreplein of the rampart on which tho tower otn~~do. f Refere to the upper mark-stone of 
the tower anrl was  determined as follows. The point leveled to wan nt  the base of the tower of which the hrigl~t - 715'22 feet and to tl~k was added 24.28 feet (the 
height of upper mark-done above that p i n t  obtained by rubtenw observations). 

i 

Hame of &tion, district, description, 
co-ordinate, &. 

. Name of Ation, district, dewription, 

w-ordinaten &a. 

Name of ntstion, dintriot, dewription, 

w-ordinatem &c. 

Shikohabad s. 
(Yainpari) On s t a i m s  of gateway on the dgrs 
road, 8. end of town. 

0 r rr 

X 27 6 9'32 
L 78 38 6'93 

NO. 178 

Singan h.s. 
(Saugw) About 2 miles E. of Pitrr111i village. 

X 24 I 33'53 
L 78 47 0.90 

Non. 76,77 

Sit=, XL. 
( Vide page 8- J. ) 

X 28 54 39'64 . 
L 78 34 33'32 
H, 739'451 
h 26.0 

NO. 44 

Sonania h.s. 
(Tehri w Orchh) On a detached h i  near village 
KI called. 

X 25 20 2.19 
L 78 44 56.'30 

Nor. 131, 132 

Son Awal Temple. 
(Datia) On a mdstone hill M, called. 

X 2.5 43 3' 9 
L 78 24 54'8 

No. 160 

Soron House. 
(Blah) B m S s  high house. 

h, 
L 

27 53 34'0 
i8 47 19.6 

NO. 182 

Sdrajpahfrr h.s. 
(hehrcr B d n )  On the highest point of the hill. 

X 29 57 s3.35 
L 78 12 26-76 

NO. 186 

Slirajpuir Building, 
(Cfroalior) Square, E. end of 9. wall. 

h. 25 58 19.6 
L 78 4 2.5'4 

see Synoptiral Vol. of the Great Arc Berieb-llection 
2 4" to SO0. 

Suru Hill S M .  
(Datia) About 1 )  miles N.W. of the town of 
1)atia. 

x 25 41 17-62 
L 78 28 27-71 

' No. 169 

Hatangawh has. 
(Tehri w Orchha) About a mile W. of village so 
called. 

0 r 11 

25 I 38-71 . X 
L 78 50 44-01 

 NO^. 111, i i a  

Ronda Fort, 
(Saugor) Y.W. angle. 

X 24 10 36-3 
L 78 32 39'7 

Bee 8ynoptiesl Volume of the Woutta Longl. Eerier. 

Sagoni h.8. 
(Sougw) About 1) miles E. of Tigar rillage. 

X 24 7 42-60 
L 78 42 58'34 

Noo. 58,69 

Sahaswiin Platform. 
(Bn&mn) On a high mound N. of village. 

X 28 4 25'7 
L 78 47 16.0 

No. 180 

Sakit Temple. 
(Etoh) Spire of highest temple. 

X 27 26 10-4 
L 78 49 '4'9 

No. 177 

Sakrora, X X X . 
( v* p w s  7- J.  ) 

X 28 13 12'59 
L 78 35 43-17 
H 613 
h 2 1 

No. 94 

sa1<mpur, XXVI. 
(P ids  P V e  7-5. ) 

X 27 46 36.46 
L 78 33 I 3-88 
H 645 
h 48 

No. 28 

Salun Hill Temple. 
( J M 4  

X 2.5 41 17.8 
L 78 49 36.0 

Nor. 1 6 1 , l ~ ~  

Samaspur h.s. 
(Saugor) N a r  Sanjnr village. 

x 24 1 1  14-54 
L 78 42 17'02 

Nos. 60,61 

Shnichri (Sanicharii, XV. 
(Pi& page 6 ~ ~ .  ) 

o r rr 

X 26 23 31-20 
L 78 15 30.~0 
H 825 
h Not f ort~bcoming 

Nan. 17, 18 

Sankldo, XXVIII. 
('*pwe 7 -J . )  

X 28 2 28.99 
L 78 34 30.15 
H 670 
h 37 

No. 30 

Sanyer Hill St&. 
( J h o ' ~ )  About 6 miles W. of 'the town of O r d h .  

X 25 21 12-80 
L 78 36 30.21 

Noa. 139,134 

Sarkha, XLV. 
( P a  Page 9-,. ) 

X 29 15 46-92 
L 783447'36 
H 761 
h r 6 

No. 60 

Sarkaura h.s. 
( W p r )  On a detached hill near rillape so called. 

A 24 34 13-34 
L 78 56 43-22 

NO. 96 

Samotha, XXTX. 
( rids page 7- J, ) 

X 28 5 59-88 
L 78 47 40'39 
H 606 
h 24 

No. 31 

Sheopuri, X14VIII*. 
 lid. page ) 

X 29 18 59-08 
L , 78 158.60 
H 87' 
h 41 

No. 56 

Sherpur, XXI. 
(Vide Page Cj. ) 

X 2: o 41-38 
L 78 41 33-12 
H ,578 
h 3't 

No. 23 

I 



BUDHON MERIDIONAL SERIES. 

Of the Calcutta Lollgitudinal Series of the South-Eat Quadrilateral. 

February 1870. 

Hame of dstion, dintriot, deecription, 

co-ordinatem &a. 

Talapahtki h.s. 
(Gwdior) On the higl~ent of the group of Tala- 
pal~ir hills wllich ir of moderate elevation and of 
sandstone st.ructura. 'l'he slation lics ahout f 8 mile 
off from the village of that name. The BetwanLi 
ilows though these hilla 

0 I I1 

X 24 58 49-05 
L 78 20 18-21 

NW. 128, ins 

J. 6.  N. HENNESSEY, 

I n  charge of Computing O&. 

Name of atation, district, description, . 
oo-ordinates &. 

Name of station, district, description, 

co-ordinate8 dro. 

Tehri Palace. ' TinsmB, VIIf. 
(Tehri or Urchha) Flagstaff on palace in fort. 

o tt 

X 24 44 32.8 
L 78 5 2  37'7 

Nw. 97,08 

(Vide page GJ. ) 
o I II 

X 24 7 1 2 . 9 7  
L 79 2 12-45 
H 2'39 
h 9 '  

No. 1 

I 







Z k t  of Potbliahed Works of the Great Trigonomet~ical Szsmey of Ifid&. 

An Account of the Measurement of an Arc of the meridian between the parallels of 18" 3' 
and 24" 7', being rt continuation of the Grand Meridional Arc of India as 
detailed by the late Lieutenant-Colonel Lambton in the Volumes of the 
Asiatic Society of Calcutta. By Captain George Everest, of the Bengal Artillery, 
F.R.S., &c. London, 1830. 

An Account of the Measurement of two Sections of the Meridional Arc of India, bounded by 
the parallels of 18" 3' 5" ; 24" 7' 11" ; and 29" 30' 18". By Lieutenant-Colonel 
Everest, F.R.S., &c., late Surveyor General of India, and hie Assistants. London, 1847. 

Account of the Operations of the Great Trigonometrical Survey of India. 

Yolume I .  

Do. 11. 

Do. 111. 

Do. IV. 

Do. V. 

Do. VI. 

Do. VII. 

Do. VIII. 

The Standards of Measure and the Base-Lines, also an Introductory Account 
of the early Operations of the Survey, during the period of 1800-1830. 
By Colonel J. T. Walker, R.E., F.R.S., kc., kc., Superintendent of the Survey. 
Dehra Dbn, 1870. 

History and General Description of the Principal Triangulation and of its 
Reduction. By Colonel J. T. Walker, C.B., R.E., F.R.S., &c., &c., Surveyor General 
of India and Superintendent of the Survey, and his Assistants. Dehra D h ,  1879. 

The Principal Triangulation, the Base-Line Figures, the Karslchi Longitu- 
dinal, N.W. Himalaya, and Great Indus Ser~es of the North-West Qua- 
drilateral. By Colonel J. T. Walker, R.E., F.R.S., &c., kc., Superintendent of the 
Survey, and his Assistants. Dehra Dbn, 1873. 

The Principal Triangulation, the Great Arc (Section 24P-30°), Rahlin, Gurhhgarh 
and Jogi-Tila Meridional Series, and the Sutlej Series of the North-West 
Quadrilateral. By Colonel J. T. Walker, R.E., F.R.S., &c., kc., Superintendent 
of the Survey, and his Assistants. Dehra Dim, 1876. 

Details of the Pendulum Operations by Captains J. P. Basevi, R.E., and 
W. J. Heaviside, R.E., and of their Reduction. Prepared under the directiona 
of Major-General J. T. Walker, C.B., R.E., F.R.S., kc., kc., Surveyor General of 
India and Superintendent of the Trigonometrical Survey. Dehra D6n and Calcutta, 
1879. 

The Principal Triangulation of the South-East Quadrilateral including the 
Great Arc-Section 18" to 24", the East Coast Series, the Calcutta and the 
Bider Longitudinal Series, the Jabalpur and the Bilhpur Meridional Series, 
and the Details of their Simultaneous Reduction. Prepared under the direc- 
tions of Major-General J. T. Walker, C.B., R.E., F.R.S., &c., &c., Surveyor General 
of India and Superintendent of the ~ri~onometrical  Survey. Dehra D h ,  1880. 

General Description of the Principal Triangulation of the North-East Quadrila- 
teral including the Simultaneous Reduction and the Details of Five of the 
Component Series, the North-East Longitudinal, the Budhon Meridional, 
the Rangir Meridional, the Amua Meridional, and the Karslra Meridional. 
Prepared under the directiona of Lieutenant-General J. T. Walker, C.B., R.E., F.R.S., 
kc., kc., Surveyor General of India and Superintendent of the Trigonometrical Survey. 
Dehra Diin, 1882. 

Details of the Principal Triangulation of Eleven of the Component Series 
of the North-East Quadrilateral, including the following Series ; the Gur- 
w&ni Meridional, the Gora Meridional, the Hurilslong Meridional, the 
Chendwdr Meridional, the North Pslrasnslth Meridional, the North Maltin- 
chrt Meridional, the Calcutta Meridional, the East Calcutta Longitudinal, 
the Brahmaputra Meridional, the Eastern Frontier-Section 23" to 26O, and 
the Assam Longitudinal. Prepared under the dirkctions of Lieut.-Geaeral J. T. 
Walker, C.B., R.E., F.R.S., kc., kc., Surveyor General of India and Superintendent 
of the Trigonometrical Survey. Dehra Db, 1882. 



Synopses of the Results of the Great Trigonometrical Survey of India, cornpri~ing 
Descriptions, Co-ordinates, h., of the Principal and Secondary 8tations and other Fixed 
Pointa, of the Several Series of Triangles, aa follows ;- 

a 

Volume I. The Great Indus Series, or Series D of the North-West Quadrilateral. By 
Colonel J. T. Walker, R.E., F.R.S., Bc., &c., Superintendent of the Survey, and hie 
Assistants. Dehra D b ,  1879. 

Do. 11. The Great Arc-Section 246 to 30°, or Series A of the North-West Quadrilateral. I 

By Colonel J. T. Talker, R.E., F.R.S., Bc., Bc., Superintendent of the Survey, and hi8 
Assistants. Dehra Dbn, 1874. 

Do. 111. The Karkchi Longitudinal Series, or Series B of the North-West Quadrilateral. 
By Colonel J. T. Walker, R.E., F.R.S., &c., kc., Superintendent of the Survey, and hie 
Assistants. Dehra D h ,  1874. 

Do. ' IV. The Gurhkgarh Meridional Series, or Series F of the North-West Quadrilateral. 
By Colonel J. T. Walker, R.E., F.R.S., kc., kc., Superintendeut of the Survey, and hia 
Assistants. Dehra Dbn, 1875. 

Do. V. The Rahdn Meridional Series, or Series B of the North-West Quadrilateral. 
By Colonel J. T. Walker, R.E., F.R.S., &c., Bc., Superintendent of the Survey, and hi8 
Assistants. Dehra Diin, 1876. 

Do. 1 The Jogi-Wla Meridional Series, or Series U, and the Sutlej Series, or Series H of 
the North-West Quadrilateral. By Colonel J. T. Walker, R.E., F.R.S., kc., Bc., 
Superintendent of the Survey, and his Assistants. Dehra D6n, 1875. 

Do. VII. The North-West Himalaya Series, or Series C of the North-West Quadrilateral, 
and the Triangulrrtion of the Kashmir Survey. By Major-General J. T. Walker, 
C.B., R.E., F.R.S., Bc., Bc., Surveyor General of India and Superintendent of the Survey, 
and his Assistants. Dehrtl Dbn, 1879. 

Do. VIII. The Great Arc-Section 18" to 24", or Series A of the South-East Quadrilateral. 
By Colonel J. T. Walker, C.B., H.E., F.R.S., &c., &c., Superintendent of the Survey, 
and his Assistants. Dehra Ddn, 1878. 

Do. IX. The Jabalpur Meridional Series, or Series E of the South-East Quadrilateral. 
By Colonel J. T. Walker, C.B., R.E., F.R.S., kc., Bc., Surveyor General of India and 
Superintendent of the Survey, and his Assistants. Dehra D h ,  1878. I 

Do. X. The Bider Longitudinal Series, or Series D of the South-East Quadrilateral. 
By Major-General J. T. Walker, C.B., R.E., F.R.S., kc., &c., Surveyor General of 
India and Superintendent of the Survey, and his A~sistants. Dehra Dih, 1880. 

Do. XI. The Bilhpur Meridional Series, or Series F of the South-East Quadrilateral. 
By Major-General J. T. Walker, C.B., R.E., F.R.S., &c., &c., Surveyor General of 
India and Superintendent of the Survey, and his Assistan@. Dehra D h ,  1880. . 

Do. XII. The Calcutta Longitudinal Series, or Series B of the South-East Quadrilateral. 
By Major-General J. T. Walker, C.B., R.E., F.R.S., Bc., &c., Surveyor General of 
India and Superintendent of the Survey, and his Assistante. Dehra Ddn, 1880. 

Do. XIII. The East Coast Series, or Series 0 of the South-East Quadrilateral. By Major- 
General J. T. Walker, C.B., R.E., F.R.S., tc . ,  kc., Surveyor General of India and 
Superintendent of the Survey, and hie Assistants. Dehra Dih, 1880. ~ 












