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) L . Co o RS " No. 311. Read the following letter from the ChicfSccretary to the Government
of Bombay, Revenue Department, to the Secretary to the Government of
Fort St. George, dated Bombay Castle, 30th June 1871, No. 3,172 :—

Ix forwarding ten printed copies of a report on the trial of a new instrument,
called the “ Omnimeter,” by the Superintendent of the Bombay Survey, I am
dirccted to request that, with the permission of His Excellency the Governor in
Council, they may be distributed among the Engineer Officers serving under the

Government of Madras.

From Major G. A. LAUGIITON, Superintendent, Bombay Revenue Survey, to the Survey and
Scttlement Commissioner, N. D, dated Bonbay, 22nd March 1871, No. 150.

I mave the honour to enclose a copy of letter from the Secerctary of State for India,
sanctioning an application I made, while lately on furlough in England, to be allowed to bring out
for trial a new instrument called the ** Omnimeter,” and requesting we to submit a report upon
the working of the instrument to the Government of Bombay. )

9. This instrument was not ready when I left England in the end of last August, fat was

subsequently forwarded to me, and arrived in Bombay towards the end of January last.

3. Ilaving given the instrument a thorough trial, I have now, in terms of the above letter, to
o

submit for the information of Government the following report :— ’
4. The “ Omnimeter” is an instrument which efects several operations, namely, it measures

vertical and horizontal angles; it determines altitules, anl can consequently be used as a level ;

and, lastly, it measurcs linear distances, whether inclined or horizontal. In fact, with thig

and, : '

iustrument. work combining the use of the chain, levd], and theodolite, can be done more expedi-
ment, ;

tiously than with the latter instruments at onc anl the same time, and consequently in a great

.

measure superscdes the necessity of using them.
This instrument professes to measure—

5.
Distnces G000 fer e 0050
:: .. .. of 1,090 )Eords v 1. fOOt: &
Heights at a dxstance::: 8§1,S€))8 If:tt :: 88833 o foot.
6. The’;rincipnl I;’rts of the “ Omnimeter” are—
/ (1) A powerful telescope.
2] A powerful microscope.

(3.) A scale Gyed on the horizontal p]iate and divided into half-millimdtre.
A micrometer screwv, turning a circular disk, whi?h is divided into 500 equal parts, cne
whole turn of which moves th.c abovo. scale half a millimétre.
A graduated circle for m.easurmg horizontal angles.
A level to adjust the horizontal plate.
1 placed upon the telescope.
ng vertical angles.—N.B. The one on this instrument is /not

(6.)
(7.) A second leve

(8.) An arc for measuri '
divided, and consequently i3 useless for the above purpose.

The instrument is formed by combining the powerful miscroscope with the telescope, and
the micrometer, which gives measures on the scale fixed on the horizontal plate, and Whi’ch is
divided into half-millimétr/cs as fine ag 0°0000002 of a metrs, or 00002 of a millimétro, Tho
microscope is perpendicular to the telescope, and both move on the same axig,

8. The perpendicular distance from the centre of the axis to the seale op the hori
plate can bo found to any required degree of accuracy ; it is a constant quantity in cach ixji?rt:}

rd

i

. ment.
9. The bases and the perpendicular of any number of triangles may be taken by u .
3 se o the

microscope, micrometer, and scale, with aceuarey ; which triangles will be simi]
ing ones taken by .the tclescope. The most important triangle given | thl ar to corre
P ~ formed by supposing two lines to pass through the telescope, ong o the ¥ the telesa
g foot of a staff of known length, held perpendicularly ip +pq direction f“ ead 'a,nd the other to tha
0! 8 required heighy,
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10. Accomparying the instrument arc two or more staves, of an invariable length ; those
used with this instrument are about 11 fect long, having two white lines on a black ground
exactly 10 feet apart, and as all the measurcments are of o decimal character, this lenath is the
best that could be adopted.

11. The above is the doscription of the instrument, and of what it professes to be able to
perform. It is altogether as portable as any ordinary theodolite. I may here state that I am
mainly indebted to *¢ Pon’s Dictionary of Engincering” for the description I have given of the

¢ Qmnimeter.”
12. 1 now proceed to show to what dezree of accuracy I have been able to work with the

instrument.
13. As the Omnimeter professes to perform five things, a8 stated in paragraph 4, I will
take them in the order therein mentioned.
14. The arrangements for measuring vertical and horizontal angles are similar to th
an ordinary theodolite, and require no explanation ; the horizontal plate in this instrument i3 5}
and is divided into divisions of 20'—the vernier reads to 30”—the vertical

vided, and thus onc of the principal parts is wanting ; for without
fixed on the horizontal

ose of

inches in diameter,
arc, as stated before, is not di
it, the finding of the distance from the axis to the surface of the scale
plate, as also the ¢ stationary point” of the scale, required for levelling purposes, s & laborious

operation.
' 15. To determinq@altitudes: the staff is placed in 2 vertical positio

object the height of which is required. 'Tke instrument being *placed at & short
from the objcct, duly adjusted 5 2 rcading is taken to the upper line of the staff, and then to the
lower line, after which the telescope is dirccted to the top and bottom of the object, the altitude

of which is required.
16. The distance from the object being ascertained, as will be deseribed hereafter, the height

of the object is obtained by the proportion, thus : Let A B — the distance from the axis to the
gurface of the scale, ¢ D = the difference of readings between top and bottom of object as read
off the scale, A B = the linear distance between the instrument and object, L N = the difference
and bottom of staff, and G 11 = the required height of the object ;—then

n alongside of the
distance away

of readings between top
B oD AESGIH -G Il = SRR AT, maybe put LD 100, 1000, and &0

. , [
¢n, the calculation becomes extremely easy +—

¥4

e

i 111 11h 1‘4 \

AU
i

e V}I{]}/{‘f)"/(”hw;: _‘nlmrhﬁm

....... -

N.D.—The point A is the sxig of ibe irsiruwent,
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17. In practice the above has been found to bi exceedingly accurate ; the heights of several

buildings and portions of buildings in Bombay have been taken, and subsequently the same have

been measured by a plumb-line ; both measurements have been found to coincide almost exactly.

18. The manner of levelling consists in deternining the lines L N and N B on the scale; the
first is in proportion to the staff, and the other to ths height over or under the level of the instru-
ment. The first of these lines, L N, is found, as b-fore deseribed, by reading the top and bottom
lincs of the staf. The sccond, N B, by finding out the point B, called the stationary point of the
gcale, which is obtained by the optical axis-line of the microscope, when the telescope is brought
borizontal by means of the Jevel attached to 1t5 the point B is constant, and serves for all calcula-
tions in levelling operations. The line N B is thus found to bfa the diﬁ'e.rence between the number
N, obtained by sizhting the staff, and the pumberof the stationary point B. The proportion is

then as follows :—
( Vide the same figure.)

LN:ND ::LN:NE.'.NE=I§I'IJ‘§N~§

¢« Qmnimeter’’ has been found to be wonderfully accurate—quite equal to

19. 1In levelling the
it professcs to be able to do.

what, as is shown in paragraph 5,
20. The principal tests I have put it to areas follow: A serics of points were fized in a

direet line, from 150 to 900 feet, ab every 59 fect ; the levels of tl?ese wele .accurately dotermined
by an ordinary Jovel twice over ;—this operation of course took consul:&rab(e time. The Ompimeter
was then adjusted, and without being moved from taat spot, observations were taken to the top and
Lottom lines of the gtaff, at each point, @ work which occupied only a very short time, for, as there
are only two Well-dcﬁned lines on the staff, there wis not the same hesitation in‘ reading as with an
ordinary levelling staff, with which there is an element of guesswork not found in using the staff of
the ** Omnimeter . on the _levels being caleulatsd from the data thus obtained, the greatest
difference between the resalts obtained by the two nstruments, viz., Ordinary Level, and Omni-

meter, was 00l

01. As the lincar distanc
ing the level of any given poin
a distance of 900 fect ; but on

o obtained by this ixstrument is the principal element in determin-
t, for experiment it was supposed that a mistake of 8 feet existed in
calculating the level with this error—that is, the distance being
e e 900 foet—the pumbers 8?7 and.903 wore taken in caleulating the height of the point
—in cach instance the Jevel thus obtained differcd from the true level by F 0-02.

09, Again, in 3 distance of upwards of 6,000 feet, working through a crowded city with con-
e rruptio the last reading on & bench-mark, from which the work was commenced, was

he first, by only 0-22.

93, Another tost 75 > follows: 'The height of & hill of about 00 feet was determined by
carefully lovelling both up aud down with an, °rdin:11'y 10V<_31—.—a, work which occupied us nearly two
hours ; the samo icight within 020 was obtained within five minutes after adjusting the

’ fF at the bottom of the hill, in the manner before described, and

M " I ta
¢t Qmnimeter,” by obscrving & stal : i :
another at the top of the hill. This was done without moving the instrument.

94. I now come to the lasb operation performed by this instrument, namely, that of measure-
ine lincar distances, ad I w 1d be glad indeed were I able to report as favourably on this, as on
o F)

ou
the others.

25, The oper ‘
the others—that i3, the staiif i
as before ; the proportien 18

'; LN:AE AE= I_"_ﬁf_%é_}} = the required distance. )

stant interruption,
found to differ from t

atior in Jetermining the distance from the instrument to the staff is similar to
sheld vertically on the point, and the top and bottom lines arc observed
o follows, vide last diagram :— €

LN:AB:

06. Another case ¢ant be taken where L N is placed partly below the horizontal line A E, ag
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37. There is one more improy
applies to thig instrument, Lut
webs,

ement T woul

also to all the
for the hairs in the cye-piece of the tel
glass should be inserted,

taken out and cleaned, an
them be entirely done aw
should be photographed instead of being engraved.

38. Tought to apologize for this long report, but when I came to think wh
of trouble and expense can be saved by universall
the Omnimeter,” I feel T cannot say too much,

39.  For City surveying
Lorizontal angles and levels a

d beg to propose, and it i3 one that not only
odolites, and this is, instead of cmploying spider's
escope and microscope, fine lines photozraphed on
These lines canbe made finer than any hair ; also the glass cap be
d the risk of breaking the hairs and the trouble required to re-insert
ay with ; in like manner the divisions on the scale of the Omnimeter

at a vast amount
y employing such an admirable instrument ag

» in laying down traverse lines, all chaining is done away with,
re taken at one and the same opcration,
40.  For surveying and levelling in rough, hilly and thickly wooded country, only those who
have been obliged to use theodolites and chains in such places can understand what a boon thig
instrument will be to others similarly emploxed,

41. Tor Railways and Irrigation purposes it jg equally if not more useful.

42.  In conclusion, I would beg to propose that my report upon the Omnimeter be printed, in
order that not only Government Enginecrs wnd Sarveyars in this and in other Presidencies, but
the public in gencral, may have an opportunity of discussing the merits of this instrument.

—————

From the Under Secretary of State for India, to Majcr G. A. LAUGHTON, dated India Ofice,
S. W., G:h August 1870,

Wirn reference to your letters dated ths 7th and I4th of last month, I am directed to inform
you that the Board of Trade has been requested to give instructions to Sir Henry James to
furnish you with the maps and papers specified in your Iist.

2. The Duke of Argyll is willing to sanction the su

India of the new instrument for taking lincar measurements, which is considered by Colonel Strange
to be worthy of a fair trial, and that Officer will be directed to furnish you with one to take with
you to Bombay. The payment of the cost of carriage and of the custom dues is also sanctioned.

I request that you will submit a report to tle Government of Bombay after trial of the working
of this instrument.

pply to you for experimental trial in

No. 312, OrpEr THEREON 19th July 1871, No. 1,898.

ESTABLISHMENT, No. 33.

CoxmunicATED to the Superintend-
ing Engincers.
(Trre Extract.)

Colonel, R.E.,
Secrelary to Government.
To the Acting Chief Engineer for Irrigation.
To Superintending Engineers.

»» Major R. B. Kennedy.
To the Superintendent of Revenue Survey.

Exd. 8. T. Augzustin.
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