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PREFACE.

This volume gives an account of the levelling operations carried out by the Survey of India_ doring tl:ue f.ifty-two years,
1858-1909. Tt was originally intended to caver the period 1858-1908 only, but as delays ocourred in the printing, the results
of 1909 were subsequently added.

The possibility of undertaking a simultaneous adjustment of the levelling-net was first considered in 1904, and the
preparation of the lists of bench-marks was begun, but the Punjab circuit had not then been completed, and the mathematical
reduction could not be commenced, until the levelling on the line from Chach to Ferozepore had been finished. In 1905 an investiga-
tion of the closing errors of circuits showed that the levelling-net was much disfigured by large circuit errors in the Decean, and it
was decided to postpone the simultaneous adjustment, until the levelling from Bombay to Madras (level-lines numbered 32, 31,
25, 26, 22, 21, 14 and 8) and from Bellary to Karwar (lines numbered 16 and 17) had been revised ; these revisions were mnot
completed till 1908, and although the preparation of the lists of bench-marks had been continued without interruption, it was
not till 1908, that this volume was written, and its two sequels, volumes XIXA and XIXRB, were finally compiled.

To students of levelling some small contradictions may seem to exist in this volume. For example, in the references

to the magnitude of the error of levelling per mile, the method employed by Colonel Hill, of dividing the total closing error on
foot

3 line by the mileage, is occasionally mentioned with approval, and yet in chapter VI1I the formula 0°004 v miles was taken to ex-
press the relationship between error and distance. It was subsequently realised that neither of these systems was correct, and
the formula + +/(0-004)?M +- (0°00034)*M? was deduced. The explanation of these changes is, that during the time, when this
volume was passing through the press, I was studying Monsieur Lallemand’s works on the Levelling of France, and these threw
great light upon questions, that had hitherto in India been regarded as doubtful. I also gained many ideas and hints from
Messrs. Tittmann and Hayford’s reports on the Coast and Geodetic Survey of the United States of America, especially from
Mr. Hayford's instructive appendices on levelling in the volumes for 1899 and 1903.

It was interesting to discover that on one question the French and the Amerioan suthorities were at variance;
Lallemand was advocating the employment of  orthometric” heights, and Hayford gave reasons for adhering to the uncorrected
opserve.d values. At the International Geodetic Conference, held in London and Cambridge in 1909, I had the privilege of
discussing the question of orthometric values of height with both M. Lallemand and Mr. Hayford and with Sir George D:rwin
and .Professor He]mef't. The consensus of opinion was, that observed values of spirit-level heights required a corr:ction for
gﬂmty. before any re:lmble closing errors of circuits could be deduced, but opinions differed, as to whether the orthometric or the
aign;}cxv;lu? .Of l;elgi]ht should be ad.opted. At the a.,dviee of Professor Helmert and M. Lollemand we have in volumes X1XA
- B given bot .the ?rtllometrlc.and t.'.he dyynmlc height of every bench-mark. On page 869 of this volume are given the

ometric and dynsmie heights of all junction-points and of the nine points, where the levelling issues from the sen.

On the permanence and accuracy of the Indian levelling.

o 1858.13315;8.,;0:::; :nd 1ts'two sequels, volumes XIXA m?d XIXB, contain n record, for the use of posterity, of the elevation
a1 bequenthed o 1 ous pomt‘s of_the land surfac.e of India. But our successors will have to see, that the bench-marks, which
T80y of ho Tadina lleml,].are mmn_tmned, or the Indian lév‘ellling will degenerate into a record on paper only. Although the accu-
officers, who have “::z ng :J_a)' lhﬂ places be_ open to criticism, yet regarded as a whole it is o great geodetic operation, and the
that mill oot part in the ol.)servnhons in the .ﬁeld, may rest assured, that they have contributed to a soientific work,

ntinue to be of value and interest for centuries, if only the bench-marks are preserved. ‘



xii PREFACE.

In the long period of levelling, from 1858 to 1909, there were possibly times of decadence, but one fact stands ont
clearly, and that is that in 1858 the Indian levelling was started upon correct and scientific lines. I feel indeed that we owe much
to General Walker, who was the founder of Indian levelling, for the care and the thought he bestowed upon the subject, before he
initiated the field-work.

But no edifice is perfect, nnd it is only to be expected, that after 50 years of accumulated experience the modemn
observers are able to discover directions of possible jmprovement. The standards of scientific worlk rise with time, and as new
fields of investigntion nre oponed, we begin to regret the absence of higher standards of accuracy in the past. A pernsal of
this volume will show that instruamental improvements and observational refinements have been introduced to bring the levelling
abreast of modern requirements, but that on the wholo the methods of General Walker have stood the test of time,

It has been frequently suggested that we should increase our out-turn of levelling at the expense of its accuracy, and
that we should substitute single-levelling for double. The table on page 364 shows, that out of all the closiug errors of our
levelling circuits we have only two errors exceeding one foot. If we were to substitute single levelling for double, we should at
once meet with closing errors of § to 10 feet and more. Engineers set a value now upon our levelling results, because they
know them to be reliable and to rest on a scientific basis. If we reduce our standard of accuracy, our levelling will lose not
only its scientific value but its practical value also.

Future levelling-operations.

The lessons, learnt from the eXperience of the past, will be of interest to our successors. The bench-marke at the june-
tion-points of level-lines and at tidal observatories should have been made more permanent. Rock-cut marks are wanted in many
places. No embedded bench-mark should ever again be placed in a railway station. If a new bench-mark comes to be erected
on the sito of an old one, the fact should be noted in the description, or confusion will ensue. If an old bench-mark is found
by new levelling to have sunk, a note to this effect should be added in the original records. The levelling party should keep a

careful account of all bench-marks, that are reported to be disturbed, and should take any opportunities that offer of having the
reports verified.

New level lines are required from sea to sea and from rock to rock. It is better to start a new line from rock and to end
it at rock and to connect on the way with old bench-marks, than to make the line emanate from and end at old marks on
masonry. The levelling-net of the future should be self-contained and superposed on the level-net of this volume. Many lessons
about levelling and bench-marks have been learnt from the revisions of lines, and nothing would do more to maintain a high
standard of accurucy than the revision of a section of old levelling every year.

In connection with staff-comparisons the number of decimal places given in the tables of chapter I11 is fictitious and
misleading ; staff-comparisons should be made, after the staff has been exposed to the sun, as it is in ordinary work, and the index
error of a staff should be separated from its graduation error.

Preparation of this volume.

The task of preparing the line-forms was carried out by Mr. J. Bond and by Mr. Ollenbach, and this task has proved
laborious. Tor some years Mr. Bond and Mr. Ollenbach have been copying old records and tramscribing new lists of bench-
marks from them. Mr. Bond's long experieuce of levelling in the field proved of great value. Mr. Ollenbach also drew the
level-charts for volumes XIXA und XIXB. The accuracy of the three allied volumes. XIX, XIXA, and XIXB, is greatly
due to the care, which Mr. Ollenbach bestowed upon them, and to the interest which he has taken in this work.

The plates (Vol. XIX) were prepared and the charts of lovel-lines (Vols. XIXA and XIXB) were printed under
Mr. Nichol, and T take this opportunity of expressing my obligations for the trouble ho has taken to eliminate inaccuracies.

The examination of proofs was undertaken in a very thorough manner by Babu Ishan Chandra Dev, B.4., to whom I am
indebted for valuable ruggestions. The proofs of Volumo XIX A and XIXB were corrected and passed by Mr. Shaw, Mr. Ol]enbu.ch
and by Babu Bidbu Bhushan Shome ; Babu Bidhu Bhiushan has been very careful in checking the numerical and descriptive details.

The printing of the three volumes XIX, XIXA, and XIXB was carried out by Babu Sarat Kumar Mulerji, and the

success of the publication has been largely due to the energy he has shown and to the systematic way he has controlled the
numerous and successive proofs.

The calculations of the simultaneous reduction were made by Babu Mukandananda Acharys, who performed his difficult
task rapidly and intelligently.
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Mr, Erskine, who is in charge of the Tidal and Levelling Party, has kindly gone throagh all proofs of Volumes XIXA
and XIXB, and has given us mueh help on more than one occasion. As he is about to retire from Indis after 30 years of service,
1 think it right to record my appreciation of the services he has rendered to Indian levelling during the five years he has been

in charge.

Mr. Eccles has been in charge of the Computing, the Drawing and the Printing Offices of the Trigonometrical Survey
during the preparation of this volume. e has done all in his power to aesist and to accelerate the work. He has kept a
control throughout on the computation of the orthometric corrections, and he supervised the calculatione of the simultaneous

reduction of the net. I have every reason to be grateful to Mr. Eccles for his co-operation.

Dohra Dun,
’ S. G. Burnarp.
July 25th, 1910, } v






PART 1.

HISTORICAL AND DESCRIPTIVE ACCOUNTS OF THE
LEVELLING OPERATIONS.






CHAPTER I -

HISTORICAL SUMMARY.

In this volume the results of precise levelling by the Trigonometrical Survey of India have heen
compiled, the methods employed in adjusting the level net liave been explained and the corrected values
of clevations liave been tabulated. Levelling operations were commenced in India in 1858, and this
volume gives an account of the work performed in the half-century, 1858 to 1908.

From the origin of the Trigonometrical Survey until the year 1858 all heights in India were
determined by means of vertical angles between stations of the triangulation. ‘I'his method is however
not very reliable. Rays of light passing from an object to an observer taverse an atmosphere which 18
subject to many changes and the amount by which rays are refracted is variable and uncertain, *

The method of reciprocal vertical angles is based on the supposition that the back and forward
angles are equally refvacted, and that the refraction is conscquently eliminated in deducing the angle
subtended Dy the cxcess of the higher station over the lower. But the anomalies and irregularities of
the trajectories of light, in the lower strata of the atmosphere, render it highly improbal;le that the
refraction can be equal in the back and forward observations. There are instances on record of observers
sent to take simultancous reciprocal vertical observations, finding one station to be visible from the other
hall an hour before the visibility was mutual, so that the observations at the first station might Lave
been completed before this station had been seen from the second. ’

! The method of reciprocal verlical angles was found to be particularly unsuitable on the plains of
Northern India: these plains are so flat that an error in height of one or two feet is often of impor-
tance to engineers, but diserepancies between the results by Vertical angles frequently exceeded ten feet
and oceasionally exceeded twenty feet. The surveyvors had moreover reu:ons to fear that even these large

discrepancies  woer isclosi e ; ; :
dise | s were not disclosing the real magnitudes of the errors, which they believed tended to
dccumulate systemaltically,

. .llln 1835 the Indian Survey commenced a series of spirit-levels which followed the line of principal
tangulation from Karachi to Attock and thence to Delira Dun and Sivon].

cular :‘('):‘::ll “]b'n"])b 'l]Q 1575 the levelling operations were designed to satisfy the requirements of parti-
: | ces, localities or cantonments, but in 1876 General Walker brought ali the lines of level

mlo one vreat scheme i i

great scheme.  lis scheme consisted of in of ti i ; < ;
. 8 s § a cha 1da servatories S ar
e e grent scheme. al t tidal observatories extendi fro arachi

Gyt e ({llnt(ha and ]:unpa to Moulmein, each observatory furnishing a mean-seca-level
y SCdat . o et . 5 . . .
atum points furnishing a basis for great lines of levels of the highest order of

pread over the cutire continent of India: i i i i
, ! i a; these great lines agai :
of the whole Indian triangulation.t ’ ° s again forming the basis of the

precision s
altimetry

.

X f\)nllllx‘p‘m(:‘),:;:e( rl:flrfr:frrmi?;'i_ng hcfi_q‘hts, by General Walker, Memoirs R.A.9,, Vol. 33

tepurs i (e beiteon o e prrition o cevelling in India in 1904 with 1hat of I¥ cigp N y is| i :

0 L v o eveling in b i 1904 wit l‘up:r gml;:r;:lgrscyv;rxveiy:d;x:sw%zbhahcd s an Appendix, page 209, part 1I,



4 HISTORICAL SUMMARY.

In the simultaneous reduction of the level net carried out in 1909 General Walker's scheme wag
modified to this slight extent that the values of mean-sea-level derived from observatories situated jp
gulfs and straits were not included.

The first levellers were Capt. J. T. Walker, R. E., Lieut. B.R. Branfill and Mr. C. J. Carty; anq
the mean-sea-level of Karachi harbour was originally adopted as the datum.

Between 1858 and 1908 eighty-six main-lines have been levelled; many branch-lines of levels
have also been observed, and great numbers of exfre bench-marks have been fixed on the flanks of
the main and of the branch level lines.

The difference between a so-called main-line and a branch.line is simply this, that the main-line
forms a part of the precise level net and the branch-line does not. The branch-line is as accurately
levelled as the main-line. In future many of our existing branch-lines will be extended and will he
utilized to form new level circuits. '

The following table shows the eighty-six main-lines of level. Of these the first seventy-seven
start from one bench-mark and end at another; the last nine lines start from a bench-mark and end at
mean-sea-level as determined at a tide-gauge.

Table I contains an historical summary of the eighty-six main-lines of level.



TABLE I
The Main-Lines of Levelling.
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P From To é’% E 1st Leveller |2ndLeveller| lst Leveller 2nd Leveller | 1st Leveller | 2nd Leveller
2 - [
il
L H. Corkery |Narging Duss Rectangular | No. 4 Cylindricsl| Nos. 2& 3 | Nos. 9 & 10| 1885-8
Tanjore Ramnad EE ]
£g" -
1%3| =
3 w2
K3E
tanp 'ker; Narsing D Rectangular No. 4 Cylindrical | Noa. 2& 3 | Nos. 9 & 10 | 1885-86
Rampad | Tuticorin | . H. Corkery |Narsing Dass ectang 7
= 3
22| 5
=3 3
S HE:
K 8 1 2
. Y N '8i t 1 No.4 Cylindrical | Nos. 2& 3 | Nos. 9 & 10 | 1886-87
Tuticorin Trichino- cs . H. Corkery | Narsing Daes Rectangular No ylindr h
poly 25| E
wE3 2
Raz =
[N
. R [ ‘Ler i indri Nos. 2 & Nos. 9 & 10 | 1886-87
’l‘ri;:hmo- Tanjore jé';: . II. Corkery |Narsing Dass| Rectangular | No. ¢ Cylindrical| Nos. 2& 3 o8 i 7
0 A=} -]
poy x| 3
3| A
K3
=)
Tanjore | Negapatam . H. Corkery |Nersing Duss} Rectangulur | No. 4 Cylindricul | Nos. 2 & 3 | Nos. 9 & 10 | 1885.86
g @n
2| i
<% | =
S8 )
Trichino- Erode = H. Corkery | Narsing Dass| Rectangular |No. 4 Cylindrical| Nos. 2& 3 | Nos. 9 & 10 | 1886.87
poly ~ 2
5 9
SE =
[
.falar t ode G. Belchum |Narsing Dass| Rectangular | No. 4 Crlindrical| Nos. 2 & 3 | Nos. 9 & 10 1884-85
Pe K g« 3
2 g 3
a5 5
¥¥s | 3
koA
Arkonam Madras = g E. H. Corridon |0.N. Pushong| No. 4 Cylindrical| No. 1 Cylindrical| Nos. 04 & 05 | Nos. 01 & 03 | 1907.08
THIN
ag8| 3
gl H
A
Madras Tanjore | ¢ 4 H. Gorkery |NarsingDass| Reclangular | No. 4 Cylindricul | Nos. 2& 3 | Nos. 9 & 10 | 1885-86
wg 2
Z0 <
S5, | 3
KEs
Arkonam Jalarpet o @. Belcham | NarsingDase| Rectangular | No. 4 Cylindrical | Nos. 2 & 3 | Nos. 9 & 10| 1884.85
o
[
3 | 4
r ]
S =
KE
Erode Shoranur i"ﬂ . : G. Belchum | Narsing Dass Rectangular  |No. 4 Cylindrical| Nos. 2 &3 | Nos. 9 & 10 | 1834.95
HES g
o X 5
PN




LEVELLING OPERATIONS.

TABLE I—(Continued).

The Main-Lines of Levelling.

g P E Obscrvers Levcls nsed Staves used
3
° From To ég B Scason
3 K] & 1st Leveller | 2nd Leveller 1st Leveller 2nd Leveller Ist Leveller | 2nd Leveller
12 | Shoranur Beypore E - Q. Belobam |Narsing Dass| Rectangulor | No. 4 Cylindrical| Nos. 2 &3 | Nos. 9 & 10 | 1584-85
£
2 | 3
13| Shoranur Cochin L H. Corkery |Narsing Dass| RBectangular |No. 4 Cylindrical | Nos. 2 & 3 | Nos. 9 & 10| 1886.87
BN
Ea =
=5 @
i =
k]
14| Arkonam Gooty 35 E. H. Corridon |O.N. Pushong| No. 4 Cylindricall No. 1 Cylindrical| Nos. 04 & 05 | Nos, 01 & 03 | 1907.08
5y H
3 <
&3 a
w3 =
R
16| Bellary Gooty & Lt. H. J. Har- [ O. V. Norris | No, 8 Cylindricel | No. 4 Cylindrical | Nos. BI&B2| Nos. 3 & 4 | 187374
H ® man, R.E.
o E
° K
B a
~2
16| Bellary Hubli - 2 A, M. Talati | P. N. Bur |No. 3 Cylindrical | No. 2 Cylindrical | Nos. B1 & B2 | Noas. 1111 & 4| 1907-08
2| Z3
] (L]
<Em | 43
= =
ke ED-! K]
17| Hubli Karwar _:; . A. M. Teluti | P, N. Sur | No. 3 Cylindrical | No. 2 Cylindrical | Noa, B1 & B2 | Nos. I111 & 4 | 1907-08
—_—_o o
< B
=3
- A
‘ ]
- ] —
-_—
18| Jalarpet | Baugalore | 27 < G.Belcham |Narsing Daes| Rectangular | No. 4 Cylindrical| Nos. 2 & 3 | Nos. 9 & 10| 1884-85
S ER
A
g2 | 2R
KEe | =
19| Bangalore Bellary =53 ] Capt. J. R. Mc | A.I1. Bryson [ No. 3 Cylindrical [ No. 4 Cylindrical | Not known { Not known | 187475
- e Cullagh, R.L.
E2T | ct
= E N
33§ ER
Lz:! =
20| Berwada Madras - ;: o - G. D. Cuseon |Narsing Dass| Rectangular |No. 4 Cylindrical | Nos. 3 & 4 | Nos.9,10& 2/ 1887-88
=¥3| E
-ER
T o< =]
LA
21| Raichur Gooty == 2= E. H. Corridon |0.N. Pushong| No.3 Cylindrical [ No. 2 Cylindrical | Nos. D1 & B2 | Nos. ITII & 4 | 1206-07
] c3 .
2 .2 « ":3 A. M. Talati P. N, Sur | ,, 4 Cylindrical| ,, 1 Cylindrical{ ,, 04& 06| ,, 01 &03 1907-08
L
30 | Z5
[ =
22' Raichur Gulbarga -y - A. M. Talati | P. N, Bur |No.3 Cylindrical | No. 2 Cylindrical | Nos. B1 & B3 |Nos. 1111 & 4 }3858;
! cf | 2 7
| sz | §
€3 =
| e Y
i gz =




TABLE I—(Continued).
The Munin-Lines of Levelling.

3 Observers Levels used Staves used
) K] g a q
S| Fom T £S & Leveller | 2nd Levell
g g & lst Leveller | 2nd Leveller 1st Leveller 2nd Lereller 1st Leveller | 2nd Leveller
2 2
=
: . R. A H. Bryson| No. 3 Cylindrical | No.4 Cylindrical | Not known | Not known | 1874-75
23| Bellary | Baichur | 2./ 23 %ﬁf.}i..nn.%.c . N, Sur 0. dor |2 Cylindriel | Nos. BL & B2 | Now. TLI1 & 4| 1967.09
SEP] 2B | A Tule .
958 | 5 3
[ E g =5
. v indric Nos. 9 & 10| 1879-60
G. Belchnm [ Nnreing Dass| Rectanguior |[No. I Cylindrical| Nos. & F
4| Gulbarga | Bezwada | 45 | 7 Narsing Dass| Rectangular Cushing's o 3&4 | 9&10] 184889
2 52 | 33 3. Bond . & Revorsible No, 1889-90
&5 | 25 1050 .
ne £ o
A
) gl =m|
25| Kedgson Dilsal = E- R E.H. Corridon |O.N. Pushony| No. 4 Cyliudrical [ No. 1 Cyliudrical | Nos. 04 & 05 | Nos. 01 & 03 | 1906-07
[ &
'3 F-]
22 E
NG /m
1 i 3 3 Cyli i N i i Nos, Bl & B2 |Nos. 1111 & 4] 1906-0
26| Dikeal Gulbarga g 4 3 A, M. Talati P.N.Sur |No, 3 Cylindrical | No. 2 Cylindrical |Nos, Bl & B2 |No 7
Q b0
oNg [
T34 | 88
Eg |
27 Diksal Nira g C. J. Neaville [Narsing Dass| Rectangular |No. 1 Cylindrical | Nos. 5 & 6 | Nos, 7 & 9 1878-79
8 Y
: | 2
5 .
2 | &
K
28| Kedgaon Nira o T. H. Rendell [Narsing Dass] Rectangular |No, 1 Cylindrical | Nos, 5 &6 | Nos. 7& 9 1877-78
g:n__ [ D, Ramchan- .
288 - dra
w03 | 8
KS =
29 Nira Hubli §9 C. J. Neuville |Narsing Dass| Rectangnlar | No. 1 Cylindrical| Nos, 64& 6 | Nos, 7&9 1877-78
5gd 2 1878-79
b £
223 ® -
< %”5 K}
Kam
30| Bezwada Vizagapa- 2 ] G. D. Cusson |Narsiug Dass| Kectangalar | No, 4 Cylindrical| Nos, 3 & 4 | Nos, 2 & 10 1837-88
t 5w 2
oi2Esg) 2
314 Kalyan Kedgaon |4 . E. H. Corridon |0.N. Pushong | No. 4 Cylindrieal | No, 1 Cylindrical | §os. 04 & 05 Nos, 01 & 03 | 1906-07
§5a| =2
ShS| B
sE-| &
NG
. N Rl
32| Kalysn Bombay 4 . E. H. Corridon O.N, Pushong| No. 4 Cylindrical | No, 1 Cyhndrical | Nos, 04 & 0G | Nos. 01 & 03 | 1906-07
g o 19
=) i
£3 g
N l
33 Kalyan Nandgaon : . . C. J. Neuville [E. J. Connor | No, 4 Cylindrical | No. 3 Cylindrical | Nos. 14& 2 | Nos, 3&41877-78
S|4
EE
£ R
i




8 LEVELLING OPERATIONS,

TABLE I—(Continued).

The Main-Lines of Levelling.

é; .3 2 Observers Levels used Staves used
© From To 53 =
2 32 s Seasor
3 Mo &~ 1st Leveller |2nd Levellor| 1st Leveller 2nd Leveller 1st Leveller | 2nd Levellor
34| Naudgaon Sironi 4 2 | C. J. Neuyille |E. J. Connor|No. 4 Cylindrical | No, 3 Cylindrical| Nos. 1 &2 | Nos. 3& "-
4 ] £ .;,,; ';E G. Belcham |Narsing Dass| Rectangular |Nos. l:lla{)yﬁn- w 2&3| , 93& l?) }gégﬁf
esE i 22 ric
LN
2= 25
)
35 N“udgm}“ Rnipur ‘Ei . 3 ¢ J. Neuville | E. J. Connor |No. 4 Cylindricnl | No. 3 Cylindrical| Nos. J & 2 | Nos. 3 & 4 | (85778
., g3 | &9 J. Bond Narsing Dass| .. 4 Cylindriesl| ,, 8 Cylindriesl| ,, Bl & B2 " NI, N2 |su(.,:;l
285 |Dz2 & Cushing’s Re- B3 & B¢ 13.91.52
-9 B versible No. 1050
S 2 =
36 Vizinnng- Vizagapa- i—" J. Bond Vinayek | No. 4 Cylindrical | No. 3 Cylindrical | Nos, B1 & B2| Nos. B3 & B4 | 1894-95
ram tom A3 g Narayen
S 8
2o g
~ZE a
* g =
Lo
37 \’izianug- Ruipur ol é J. Bond Balwnnt | No. 4 Cylindrical | No. 3 Cylindrical | Nos. Bl § B2 | Nos, B3 & B5 | 1895.96
ram S4% |22 2 Atmarsm 1896-97
E8 | 223
o235 338
==3 =35
~ S
38 Kuipur Bilaspur . g u 8 J. Bond Narsing Dass No. 4 Cylindrical | No. 3,Cylindrical | Nos. B1 & B2 | Nos. B3 & B4 | 1591-92
BEEF| Z3 '
o == =2
| £z7Z 53
'wa= e >
[ ot
39 Cutiack ‘.7i'ﬁi=lﬂ"g< ‘l £ s J. Bond Vinayek |No. 4 Cylindrical | No. 3 Cylindrical | Nos. B1 & B2| Nos. B & B4 | 1894-96
pam .ig- Be Narayen
gz | E5
[ =3
X | £4
R L e B
I T N [ s i i
40 B,lugpur Cuttack '+ 5o J. Boud Vinayek [No. 4 Cyliudrical | No. 3 Cylindrical | Nos. Bl & B2| Nos, B3 & B4 1891-92
. Naraven, 1393-94
. %‘75 Z Sitaram
- Yesbwant,
N Palwant
= Atmaram
41 Kendrnpnr:\ Cuttack L &z J. Bond Alknlwnm No. 4 Cylindrical | No. 3 Cylindrical | Nos. B1 & B2 [ Nos. B3#B4‘ 1893-M
E=3 - tmaram
SES A
£ a
B o
SacEl @
e sa
= ET _ — .
42 Kendrapara | False Point| 5 | T. H. Reudell { Narsing Doss| Rectangular | No. 4 Cylipdrical | Nos. 3 & 4 | Nos, 2 10 | 183-82
PR
2% | 5
=° &
|
43| Karachi Tatta ‘a'_é Capt. J_T. Lt. Branfill |No. 4 Cylindrical | No. 1 Cyhodrical | Nos. T & K | Nos. H& C | 1859-60
EX Walker. R. BE. w1 Cylindrical . 8&1 1893-94
24 2 G. Belcbam
&K £
s~ L
=]
- 0
=]
T - i | . . R S T
44| Navanar Sujawal _é:g £ J.Bond  |Narsing Dass| Rectangular and (No. 8 Cylindrical | Nos. Bl & B2| Nos, 4 & 10 | 1889-90
Z ER S Cushing’s Revers-
ZE3 | =3 ible No, 1060
| %% 8@
! 2EZ A
i | == |




TABLE I—(Continued).

The Main-Lines of Levelling.

~ K 8 Observers Levels used Staves used
8 q
f From To EE .E
= ke & 1st Leveller |2ud Leveller| 1st Leveller 2nd Leveller | 1st Leveller [2nd Leveller
a3
=
& . -
. J. Bond Narsing Dass| Rectangularand | No. 3 Cylindrical | Nos, B &£ B2 | Noa. 4 & 10 | 1889-90
45| Sujawal Tatta & Cushing's Revers-
K 2 ible No. 1050
s @
[
46| Navanar Shikarpur 2 Capt. A. \{ Narsing Dass{ Rectangular Cylindrical Nos, 6 &6 | Nos. 7&8 |1874-75
(Cuteh) | 35 | & | PR ®
R 2
a4 g
47| Shikarpur Jorya e Capt. A. V\f. Narsing Dass| Rectangular Cylindrical Nos, b&6 | Nos. 7 &8 |1874-76
< S B Baird, R. E.
(Cuteh) =22 8
Z85|
T = 4
L3 =] ]
18 Joryn ]_{,aj[‘ot o Cspt. A. W. |Narsing Dass| Rectangular Cylindrical Nos, 5&6 | Nos. 7&8 |1875-76
3 by Baird, R, E.
% 2
~ H
9 A
-
49| Rajkot Viramgam g = Capt. A. W. |Narsing Dass Rectanguolar Cylindrical Nos. 6&6 | Nos, 7 &8 [1875-76
£ 8o Baird, B. E.
2axn g
SgHE|l d
<222 A
Res |
50| Viramgum Shikarpur . T. H, Rendell | Damodar Duwpy 766 Duampy 734 Nos, 9 &10 | Nos. A& B |1875-76
(Cutch) ST = B Ramchandra; T. Cooke & Sons | T. Cooke & Sons
23%| 2
LA '
NG ]
51 Vimmgnm Bombny %'E gnptc.l Al \l‘\i’. I‘_Iars_ing Dass| Rectangular Cylindricnl Nos. 6 &6 | Nos. 7&8 |1875-768
,E, E B Baird, R. E. |Narsing Dassi Rectangular Cylindrical n b&6 w T &8 |1876-77
Ea o &1, H. Rendell 1877-78
=L 8 | 1. H. Rendell
X3 A
ia
52| Sujawal | Shikar : E i i i indri indri
arpur |45z 8 E. H. Corrridon Zille Hasnain| No. 4 Cylindrical | No. 3 Cylindrical | Nos, 04 & 06 | Nos. 01 & 03 | 1904-05
(Sind) H:ﬁﬁ Zille Hasnain | A, M. Telati | ,, 3 Cylindrica!| ,, 2 Cylindrical| , Bl&B2| , 4, IIII 1905-0;
s3imy| . - K13
2339 &
od 9 m2
8.
5551‘
N
(-]
53| Tatta 8hi { < i i
Eléxir:lx}))ur -gg. \\?:l:l[h’n';rJi{TE Ll;s. B.ﬁfi. Nos. 4 & 2 Cylin- Nos.1,2,34% 4Cy-| Nos. E, F, H | Nos.1,6,H,K | 1858-59
Ed q 9 e ¢ r;nUnlrb drical lindrical &C » B, C& G| 1859-60
K} 2 +J- Carty
SEF| @
=0
—_—— =i
54| Shikarpur | Murghai 5
al 8 : Capt. X -
(Sind) [ g g W:l!l):ter JﬁTE CLJ. BCarty Nos. 4 & 2 Cylin- |Nos. 1,2,3 & ¢ Cy-| Nos. E, F, H | Nos. 1,G,H,K | 1858-59
E B , B, E. t. B. I, drical lindrical &C B,C&G
a 892 Braafill "
i LB
E A
—_— _ n
55| Murghai Ch
ach a Capt. J.T. | C.J. C
- . 1T - J. Carty | Nos. 4 & 3 Cy- [Nos. 2 &3 Cy- | Noe. E&F | N -
g:‘:‘ E Walker, R, E. |& Ramchand lindrical lindrical 4 28. é:g 1859-60
SR
S ]




10 LEVELLING OPERATIONS.
TABLE I—(Continued).
The Main-Lines of Levelling.
g 3’§ E Observers Levels used Staves unsed
s From To Eza 'E Season
5 £ & 1st Leveller |3nd Leveller | 1st Leveller 2nd Leveller | lst Leveller [2nd Leveller
56 Chach Ferosepore B _C. Lane Ramchand | No. 2 Cyliodrical | No. 3 Cylindrical | Nos. L& M [ Nos, H & K | 1866.67
0o o Zille Hasnain [Narsing Dass| American 2697 | American 2626 w BL& B2 1111 & 4 19005.08
Bk a A. M. Talati | No. 3 Cylindrical | No. 2 Cylindricel| ,, 11 & 12| ., 0 & B3| 1306
g ! 6-07
= ag g D. H. Luxa
3ad | m™
[
57| Murghai | Ferozopore |, o3 Capt. B.R. | C.J. Carty | Rectangular |Nos. 3 &2 Cylin-|Nos. A, B, E | Nos. E, F, A | 185061
2 e E_E g Branfill Ramchand drical &F &B
c238 g
To8 o
RE5al &
R
[$)
58 Bilnspur Katni 4 S J. Bond Vinayek [No. 4 Cylindrical |No. 3 Cylindrical |Nos. B1 & B2| Nos. 3 & 5 | 1696-97
2 E,.;- £ Narayen
odE | 38
|Sng | 52
=3=| 87
Kb ©
59 Katoi Allahabad 5 5 E J. Bond Zille Hasnain| No. 4 Cylindrical | No. 3 Cylindrical |Nos. Bl & B2| Nos. B5 & 13 | 1898-99
2E |53
52 |Fak
=5 | 584
LY 1823 -
60 Katni Sironj L4 J. Bond and (Zille Hasnain| No. 4 Cylindrical | No. 3 Cylindrical (Nos, B1 & B2| Nos. B6 & 13 | 1898-99
aae 232 J. P. Barker & Bolton's 82 | & Cushing's Re-
25 29 versible No. 1050
g3 |gd=~ i
Ry |583 4
£ s P £*
61 Fei-ozeporo Meerut g a 5 Capt. B. R, C. Wood Rectangular Nos. 3 & 2 Cylin- | Nos. A, B & 2| Nos. E, F, A| 1860-61
£35 | 22, Brapfill drical » B&3 |1861-62
3 3 o
32 |E3:
=k
= a2
£ (e
62| Meerut Agra Sy @ Capt. B. R. C. Wood Rectangular | Nos, 2 & 4 Cylin- | Nos. A, B, E | Nos. G, H, C R
£a%| 38 | Branfl | Ramchsnd |No.3 Cylindrical drical &F & D |18616
=50 | 55 |%C.JCarty
w2 D2
NI B
eau Agra Sironj ﬁ.z s ;g C. J. Carty Ramchond | No. 3 Cylindrical [ No. 4 Cylindrical | Nos, E & F | Nos. G & H | 1861-62
SyE | 423
822|935
oeéd| 288
255 | E%%
1 = S
64| Meerut Lucknow | .5 3 C.Lene  |L. H. Clarke | No. 2 Cylindrical | No. 3 Cylindrical | Nos. L& M | Nos, B& K 130;23
?. 221 Te 1868-
S, = =8
A¥c a>
=<5 =34
RN
< |
85| Lucknow | Cawnpore 3 3 C.Lane | A.W.Don- | No.2 Cylindrical | No. 3 Cylindrical| Nos. L & M | Nos. I & K | 186869
s §§ nelly
~ ERA
| 22
686' Cawnpore Agra P . Lt. H. Trotter,| Ramchand |No. 3 Cylindrical | No. 9 Cylindrical | Nos. F & I | Nos. E'I?' K | 1864-66
i 2% 1] . &
a 2a
! Ze | &3
. Sa | P&




T4BLE I—(Continued).

The Main- Lines of Levelling.

11

; ° ] Observers Levels used Staves used
P 2k £ s
o From To 22 B
E ﬁ:..a ) 1ot Leveller |2nd Leveller 18t Leveller 2nd Leveller 1ot Leveller | 2nd Leveller
B o]
&g indri indri . . E, G, R
©7| Cawnpore | Allahabad | &= 3 Lt. Hli1 'll‘ilz'ou,er, Ramchand | No. 3 Cylindrical { No. 2 Cylindrical | Nos, F& H Nm:il? K| 1864-66
—Sé E‘E’ . M.
=3
us ’SE .
~E
aa| C.Lane | A. W. Dou- | No. 2 Cylindrical | No. 3 Cylindrical | Nos. L & M | Nos, F & K | 1868-59
68| Lucknow | Gorakhpur s ag| 3 g nelly 186970
[ gl 2.
e8| 8%
ta 10 o
89| Gorakhpur | Dildarnagar g @ C. Lane A. W. Don- | No. 2 Cylindrical | No. 3 Cylindrical | Nos. L & M | Nos. F & K | 1669-70
b ?’.,,'é nelly
el
3 2
iz o
70| Allababad |Dildarnagsr|s g-gg g |LWH. Trotter, | Ramchand | No. 2 Cylindrical | No. 3 Cylindrical | Nos. H& F | Noa. E & G | 1863-64
5823l g8 R. E. 1864-65
=2l i
SHgk| Ta
a
71 | Gorakhpur | Purnea E C. Lane& Capt.| A. W. Dop- [ No, 2 Cylindrical { No. 3 Cylindrical | Nos. L& M | Nos. F & K | 1870-71
P ] @
S5 [ 1] g':\;!n T. T. Carter, nelly 1871-72
$a83| 22% R E.
RN
SRR
72 | Dildarnagar| Pirpanti g‘f 5 . Lt. H, Trotter,| Ramchand | No. 3 Cylindrical | No. 3 Cylindrical | Nos. F & H | Nos. E & G | 1863-64
oy 13 o B
[ Y
- & a
¥o4a
-
73| Purnpea Pirpanti $. Capt. T.T. | A. W, Don- | No. 2 Cylindrical | No. 3 Cylindrical | Nos. L& M | Nos. F & K | 1871-72
£ @, | Carter, B. E. nelly
[l 3
Eg A
*S
74( Howrah | Pirpanti -;-,-"é 3o A. W. Don- | Ramchand | No. 3 Cylindrical | No. 2 Cylindrical | Nos. A & B | Nos. E & F | 1862:63
Sxkag = nelly Vinayek & Rectangular » 3 Cylindrical 6&F 9 & 10 | 1882-83
SoEM W Lt.H. Trot- | Narayen . b "
[} e 9 _é 2 ter, R. E.
E E.‘g S & J, Bond
75 |Kendrapara] Ho ® :
P wrah 2 5 TG'HBel;.‘;l::lmu {;nrsx.ng gnss Rectangular | Nos. 3 & 4 nylin- Nos. 6 & F | Nos. 9 & 10 | 1881-82
2z.1 1 « H. Rendell | Nagsing Dass)  Rectangular drical w G&F| . 9&10 |1882-83
mdd a n 3 &4 Cylin-
E.U":' A dricnl
N
—_—
76| Purnea | Rameanj : -
an -] . N
gan] g _ C(Z:Fetl: g 'Ié A. \I:Iéul';on- No. 2 Cylindrical | No. 3 Cylindrical | Nus, L& M | Nos. F & K | 1871-7¢
@ = [ y &b L.
) 50
45§
E M
77! Howrah | R ; :
mean e f . . .
g§8n) =L 5'3 g Lt. H. McC. lele_Hnsnmn No. 4 Crlindrical | No, 3 Cylindrical | Nos. 6 & 3 Nos. ¢ 1500-1000
3 Ay g | Cowie, R. E A indri Hinadn o £ & 13
oW ] ‘g 82 5P Barker: inayek w_4 Cylindrical|{ ,, 1 Cylindrical| ,, Bl1& B2| , Bs &B2]|1901-02
55k 224 | J. D Darker, | Narayen Rectangular w 3 Cylindrical| ., 4 & 5 6 & 13 | 1894-95
LES| 4R E. H. Corridon [Narsing Dasa indri " " .
< £ 07| bgT T Tond » 3 Cylindrical! |, F& b w  9&10]1882-83
Dl 2 | G Belcham
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LEVELLING OPERATIONS.

T4ABLE I—(Continued).

The Main-Lines of Levelling.

From

Line No.

Ronte
followed

Province

Olsgervers

Levels nused

Staves used

1st Leveller

2nd Leveller

1st Leveiler

2nd Leveller

1st Leveller

2nd Leveller

78 ‘ Karachi
| Mean-Sea-
l Level

Karachi

Sind

G. Belcham*

No. 1 Cylindrical

Nos.8&1

Beason

S —

1893.94

Bowbay
Mean->ea-

Level

79

Bombay

Bombay

E. H. Corridon*

0. N, Push-
ong

No. 4 Cylindrical

No. 1 Cylindrical

Nos. 04 & 05

Nos,01&03

1906-07

Karwar
Mean-Sea-
Level

Karwar

Bombay

Lt. H. J. Har-
man, B.E.*

0. V., Norris

No. 3 Cylindrical

No. 4 Cylindrical

Nos. Bl & B2

Nos. 3 &4

1873-1

Beypore
Mean-Sea-
Level

Beypove

Madras

G. Belcham*

Narsing Dass

Rectangular

No. 4 Cylindrical

Nos. 2&3

Nos. 9& 10

1884-85

82! Cochin
Mean-Sea-

Level

Madras

H. Corkery*

Narsing Dass

Rectangular

No. 4 Cylindrical

Nos, 2& 3

Nos, 9 & 10

1886-87

83| Negapatum |
Mean-Sea-

Level

Negupatam

Madras

H. Corkery*

Narsing Dass

Rectangular

No. 4 Cylindrical

Nos, 2&3

Nos. 9& 10

168856-86

Madras
Meun-Sea-
Level

84

Madras

Madras

E. H.Corridon*

0. N. Push-
ong

No. 4 Cylindrical

No. 1 Cylindrical

Nos. 04 & 06

Nos, 01 & 03

tam
Meaun-Nea-
Level

853 Vizagapa. :

Vizagapa-
tam

Madras

| T. H. Rendell*

Narsing Dass

Not known

Not known

Not known

I'alee Point
Mean-Sea-

Level

| False Point

Dengal

T. H. Readell*

‘Naruing Dass

Rectangnlar

No. 4 Cylindrical

Nos. 4& 3

Nos, 2 & 10

Nos. 2,10& 9

1907-08

1877-78

1881-82

The levelling officer Narsing Dass died at Bilaspur on April 6th 1892 to the great regret of his
colleagues. He joined the Survey Department in 1864 and rendered valuable service for 28 years, during
the greater part of which he was ewployed in levelling conjointly with Captain Baird, Licutenant
Trotter, Captain Carter, Messrs. Lane, Donnelly, Belcham, Neuville, Rendell, Cusson and Bond. Hewas
& gentleman of high character, an able and energetic worker, and his devotion to duty had always been
conspicuous.

® This line has been re-obeerved on many subscquent occasiops,
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The following Table I contains an alphabetical list of main-lines and has been included in order
lo enable the number of any particular line to be discovered without trouble,

Table IIT records the names of levelling officers, and Table IV divides the half-century of levell-
ing into decades, and shows the main-lines that were observed in each successive decade,

TABLE IL
Alphabetical List of the Main-Lines of Levelling.
@ . o . <
Main-Lines §z° Main-Lines 5 2 Main-Lines z 2
Agra ... Cawnpore 66 | Diksal ... Nira v | 27 | Karachi Karachi Mean-
. Mce"‘.‘b 62 | Dildarnagar +. Allahabad 70 Sea-Level 78
" ... Sironj 63 " ... GQorakhpur ... | G9 " ... Tatta 43
Allahabad %q;:'lnpore GS » ... Pirpanti 72 Ki'truchi Mean-Sea-
” . ildarnagar ...| 7 evel ... Karachi 78
" o Katni 59 Karwar Hurl;‘l(z1 17
Arkonam (J}I?Ig:'{mt ié Erode v Jalarpet | 7 ” Karwar I\.Ieau-
" T e ., " Shoranur 1 Sea-Level ... | 80
" adras Trichinopoly 6 Karwar Mean-Sea-
" Ll Level ... Karwar 80
Katni .. Allahabad 59
, ... Bilas 5
Bangalore w. Bellary .| 19 | False Point False Point . T Sivong o
" Jalarpet 18 Mean-Yen-Level| 86 | Kedgaon ... Diksal 25
Bellary Bangnlore 19 » .. Kendrapara ... | 42 " Kalyan 31
" Gooty 15 | I'alee Point Menn- " Nira 28
. ... Hubl 1§ Sea-Level .. False Point ... | 86 | Kendrapara Cuttack . ;l
| » Raichur .. | 23 | Ferozepore ... Meerut e | 61 " False Point 42
Beypore Beypore Mean- " w. Murghai .. |57 Howrah .. | 75
Sea-Level 81 » ... Chach 56 " ”
" . Shoranur .., |12 "
Bzypolre Mean-Sea-
eve Beypore 81 =
Beranda Glﬁ{:ﬂr‘gﬂ sy | Gooty o Arkonam ... | 14 | Lucknow C‘nwnpnre .. ] 63
. " Madrao 20 . .. Bellary EET: " Gorvakhpur ... | 6%
" ... Vizagapatam... | 30 " Raichur 21 " Meerut ot
Bilaspur 7 Cuttack 10 | Gorakhpur ... Dildarnagar ... | 69
" ... Katni 58 " .. Lucknow 68
" ... Raipur .. |38 . ... Purnen 71 ] 4
Bombay - Bon}bay Menn. Gulbz'l.rgu " Bezwnda 94 | Madras ... Arkonam 8
Sea-Level ... | 79 ” < Diksal 26 ” e Bezwadn |20
" Kalyan 39 " ... Raiclhur 29 " Madras Mean-
" ... Virnmgam 51 Sea-Level ... | 84
Bombay Mean-Sea. » ... Tanjore 9
Level ... Bombay »9 Madras Mean.-Sea-
Howrah ... FKendrapara ... | 75 |  Level -~ Madras 84
» «.  Pirpanty 74 | Meerut %gm b 62
Ca " ... Ramganj 77 " erozepore .., | 61
er:pore ﬁ]glr’;mb . qs Hubli ... Bellary 1 16 »o Lucknow G+
" Lufk.m" g? . ... Karwar 17 Murghai Qhach | 33
Chach Ferozep‘:re Sg " ... Nira 29 » Yerozepore ...} 57
. Maurghai p " bhll\‘_nrpur
Cochin Cochin  Mean- (3ind) 54
s]Seﬂ-Level ... | 82 | Jelarpet w.  Arkonam 10
e 3 : " ... Bangalore 18
Cochin Mean.Sea- roranur 13 o
ore] ea ] Tort - Erode <. | 7 | Nandgnon ... Kalyan 33
Otk ... Cochin .| 82 ya ... Rajkot | 48 Rai| 5
ittac Bilaspur .| 40 " .« Shikarpur ” v gipur f%
» Kendrapara 41 (Cutch) " S"’ODJ 34
, T Ve R il w. | 47 | Navanar ... Shikarpur
e (Cutch) 46
Necauat ... Sujawal 44
. egapatam .. Negapatam
Diksal o Gulbnrga 26 Kn}yun e IBEO':;I’“Y o | 82 I\Tezﬂn-Sea-
" «. Kedgaon ..,] 25 ,: - Nsngnfm 81 Level 83
. andgaon ... | 33 " Tanjore 5
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TABLE IT—(Continued).
Alphabetical List of the Main-Lines of Levelling.
Main-Lines E g Main-Lines 23 Main-Lines 8¢
; e sS4 A% Q%
Negapatam Mean- Ramnad Tanjore ... | 1 ]Tanjore Trichinopoly... | 4
Sea-Lovel Nesapatam ... | 83 » v« Tuticorin 2 [ I'atta ... Karachi .| 48
Nira ... Diksal 27 " ... Shikarpur(Sind)| 53
" ... Hubli 29 " ... Sujnwal 45
" ... Kedgaon 28 | Shikarpur . Jorya «ei | 47 | Trichinopoly ... Erode 6
{Cutch) " ... Tanjore | 4
" Navanar 46 " Tuticorin .., | 3
. . : =0 " .. Viramgam 50 | Tuticorin ... Ramnad . 2
P'rl‘f“utl }I{)ﬂi(:_:';\“g” :.; Bhilf{\rpur wee  Murghai 54 » <. ‘Irichinopoly...| 3
Purnea 73 (Stud) . -
. Sujawal 52
Purnea ... Gorakhpur 71 " - N4 o
Pirpanti 73 " s Tatta 53 .
° T Ramwan 7¢ | Shoranur .. Beypore 12 | Virnmgam ... Bombay .| 81
” amgang » Cochin 13 " Rajkot 49
" Erode 11 » Shikarpur
Sironj Agra .| 63 (Cutch) 50
Raichur Bellary 27 " Katni oo | 60 | Vizagapatam ... Bezwada 30
Gooty 21 " Nandgaon 34 " Vizianagram... | 36
“ Guibarga . 22 | Sujawal Navanar | 44 " ... Vizngapatam
Raipur Bulaxpur |38 " Shikarpur(Sind)| 52 Mean-Sea-
Nandgaon 35 " . Tatta e | 40 Level ... | BS
- Vizianagram... | 37 Vizngapatam Mean-
Rajkot Jorsa 43 Sea-Level Vizagapatam... | 85
N Yiramgam 49 | Tanjore Madras 9 | Vizianagram Cuttack 39
Ramganj ... Howrah LT s Negapatam 5 » ... Raipur 37
" ... Purnea L. 76 " Ramnad 1 ” ... Vizagapatam... | 36
|
TABLE III.

List of Officers who have been employed upon the Levelling Operations in India.

Period of employment
Date of en-
tering the .
Name . Date of retirement
; Survey of
]:" cllllnrg'eoof the upon Levelling work ulrl\“(]yi'au
erelling Dpera- in the Geld
tion®
Captain J. T. Walker, R.FE. 1858-59 1858-59 1853
1859-60 1859-60 1884
Licut, B. R. BrauGli 1860-61 1858-59 1859
186162 1859-60
1860.70 1860-61
1871-72 1861-62 1884
C.J. Carly g 1858-59 1843
; 1839-60
I 1860-61
! 1861-62 1863
R S N - -— —
Rawchand : 1859.60
! 1860-61
j 1861-62
I J18A2-63
! 1563-G4
\ 1864-65 .
1866-67 Killed by a fall from his horse, 1867.

SN
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List of Officers who have been employed upon the Levelling Operations in India.

Name

Period of employment

in charge of the
Levelling Opera-
tions

npon Levelling
work in the field

Date of en-

tering the

Sarvey of
India

Date of retirement

C. Wood

1889-90

1861-62

1858

Died in 1896,

Lieut. H. R. Thuillier, R. E.

1862-63

13859

1895

A. W. Donnelly

1862-63
1868-69
1869-70
1870.71
1871-72

Died in 1878

W. H. Johnson

1862-G3

1848

1866

Licut. H. Trotter, R. E.

1863-64
18(4-65

1863-64
1864-G5

1863

1878

C. Lane

1866-67
1867-68
1868-69
1869-70
1870-71

1866-67
1867-68
18(8-63
1869-70
1870-71

1832

1871

Narsing Dass ,,

1866-67
1870-71
1871-72
1874-75
1875-76
1876-77
1877-78
1878-79
1879-80
1880-81
1861-82
1882-83
184384
1881-85
1885-86
1886-87
1847-88
168889
1889.90
1890-91
1891-92

1864

Died ot Bilaspur, 1892.

L. H. Clarke ..,

—_— ]
0.7, Norris

_

Captain J, P, Besevi, R. E.

Captain T. T, Carter, R, B.

——

16867-68
1868-69

1835

1886

1869-70
1871-72
1873-74

1866

1871-.72

1869-70

1871.72

1856

1862

1874

D;%d_lof exposurs in the higher Himalaya,
il.

1887
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TABLE IIT—(Continued).
List of Officers who have been employed upon the Levelling Operations in Indie,

Poriod of employment
Date of en-
tering the Date of retire
Name in charge of tho npon Levelling Sn{:::ly;nof ment
Levelling Opern- | o b in the field
tions
Colonel A. W, Baird, R. E. o 1873-78 1868
1873 74
1874-75
1875-76
1876-77
1877.78
1878-79
1879-80
1880-81
1883-84
1884-85 1874.75
1885-86 1875-76 1889
Lieut. H..J. Harman, R. E. 1873.74 1873-74 1872 Dicd in 1888
Cuptsiv J. R. MeCullagh, R. E. v 1874-75 1874-75 1859 1895
A H. Dryson .., 1874-75 1869
T. H. Rendell ... e 1875-76 1864
1876-77
1877-78
1880-81
1881-82 1903
Dawmodar Ramchandra ... . 1875-76
C. J. Neuvillo ... 1877-78 1855
1878-79
E.J. Connor ... 1901-02 1877-78 1866 1903
G. Helcham .., 1839.90 1879-80 1862
1894-95 188v-81
1896-97 1892-83
1883-34
18594-85
1547-88
1893-94 1900
Vineyek Narayen e 18081-82 1874
1887-88
1841-92
1892-93
1893-95
1815-96
1806-97 1900
Mejor J. 1lill, R. E, oy 1881.83 1866
1884-85
185687
1847.48
1890-91
1801.92
1802-93
1893-94
1804-95
18Y5-96 1808
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TABLE III—(Continued).
List of Officers who have been employed upon the Levelling Operations in India.
Period of employment
Date of en-
Nams roring ”;: Date of retirement
am in charge of the | oo 7 evelling lud};m
Levelling Opera~ | yory ip the fieid
tions
. § . 1881.82 s 1866
Major M. W. Rogers, R. E. .- 1882.83
1688-89 1897
@. D. Cuasson ... 1887-68 1868 1901
" 1886-89 1866
J. Bond e e 1889.90
1890-91
1891-92
1892.93
1893.94
1894-95
1895-96
1896-97
1B98-99 1905
Sitaram Yeshiwant 1893.94 1873 1901
Hulwant Atwnergm 1893-94 1877
Lieut. C. C. D. Morice, R. E, 1894.95
1895.96
1896G-97 . 1891 1897
Captsin 8. G. Burrard, R, E. 1896-97
1897-98 16884
Lieut. H. L. Crosthwait, R. E. . . 1897-98 1900-01 1897
1898.99
1899-1900
1909-01
1901.02
J. P, Barker .., “ .. . 1904.05 1898-99
1905-u6 1899-1900
1900-01 1883
Syed Zille Hasnain e e . 1893.99 1886
1899-1900
1900-01
1901-02
1902.03
1803-04
1904-05
1905-06
1906-07
1907-08
—
Lient. H. MeC, Cowi
ent. H. McC, Cowie, R, E, " 1899-1900 1898
X -_— |
E. H. Corri
Corridon 1900-01 1897
1401-02
1902-03
1903-04
1904-05
1905-06
1906-07
1907-08
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TABLE I1II—(Continued).

List of Officers who have been employed upon the Levelling Operations in Indis,

A Chronological Table showing the several Lines of Level

that were vbserved respectively in the five successive

decades.

The Numbers
of the Level

Levelling Officers employed

Decade I‘E'(?"I:(’::f;' during each decade
decade :
r 3 Captain J. T. Walker, R, E,
l 431 53 54 Lieut. B. R, Branfill
C. J. Carty
I 55 §6* 57 Ramchand
| C. Wood
1858t0 1868 { | 61 62 63 $ A, W. Donnelly
W. R. Johnson
| 64* 66 67 Lient. H. I'rotter, R, E,
C. Lmne
70 72 718° Narsing Dass
L. H. Clarke

Period of employment
Date of en-
tering thre D .
Nameo in charge of the Lovelli ) Survey of ate of retirement
Levelling Opera- |PPOR. veYEIUnE wor India
tions in the field
Licut. F. B. Tillard, R. E. 1902-03 RPN 1901 Died at Masseoree of tetenus in 1903
Captain H. H. Turner, R, E. [T 1902-03
1903-04 1903-04 1897
Major J. M. Buarp, R. E. ... - 1904-05 ven 1891
C. F. Erskine ... - 1905-06
1906-07
1907-08 1891
0. N. Pushong ... e 1905-06
1906-07
1907-08 1903
A. M. Talati . . s 1905-06
1906-07
1907-08 1901
I'risa Nath Sar s . 1906-07
190708 1903
D. H. Luxa .. . 1906-07
1907-08 1904
Dhondu Vinayek§ . 1877-1906 1873 1906
TABLE 17,

§ Empleyed on connecting Beuch-marks of reference at Tidal stations.
3 Portion of line revised in decade 1d33-94 owing to several bench-marks being lost,
* This line was commenced in onc decade aud finished in angther,




camae. 1.]

A Chronological Table showing the several Lines of _Leoel
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TABLE IV—(Continued).

decades.
The Numbers
of the Level Levelling Oficers employed
Decade | Lines obsery- daring each decade
ed in each
decade
I
r A. W. Donnelly
C. Lane
15 19 23* Narsing Dass
L. H. Clarke
28 29* 33 0. V. Norrig ‘ P
Captain J. . Basevi, R. E,
34" 35* 46 Cagtain T. T. Carter, B E,
Lieat. A. W, Baird, R. E.
1868t01878< | 47 48 49 Licut. H. J. Hnrninn, R.RE.E
Lieut. J. R. McCaullagh, R, E,
50 51 64" A. H. Bryson
7. H. Rendell
65 68 69 Damodar Ramchandra
C. J. Neuville
71 73 7