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An Account af thc ~ & u ~ e t n e u t  an Arc . - ,  on ilu 

1 Miridian on the C ~ A S T  ~ ~ C O R O M A N D E L ,  md 
the Length of a Degree deduced thrrrfrotn ilr t?w , 

I batitudd 12' 32'. 

\ 

BY B ~ I G A D E  MAJOI WILLIAM LAMBTON. 

IN a former Paper which I had the honour to corn. 
municate to the Asintick Society, I ave a short 
!ketch of an intended plan for establis a ing a series 
of connecting points commencing from the Coro- 
~ani ld  Coast, and extending across the Peninsula ; 
but that Paper was only meant to convey a general 
idea of the principles on which the work was to be 
conducted; a more circumstantial and scientific ac- 
count,-it was thought, would be more to the pur- 
pose, when I had the means ofputting the pIan in exe- , 
cution, and detailing the particulars. Since that time 
I have received a most c~mple t e  apparatus, which 
bas enabled me to proceed on the scale I originally 
proposed, and what is here offered is the beginning 
nf that work, being the measurernen t of an arc on 
the meridian, from which is deduced the length of 
deyree lor the latityde 1 2 O  32' which is nearly the 
qiddie of the ars, . 

The triangles here mentioned are those only, from 
~ h i c h  the arc is obtained, a d  the base line, the 
foundation to the whole, is a measured line near the 
Seq Coast, an accqunt of which is here subjoined, 
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SECTION I. AN ACCOUNT PF THE BASE LINE. 
SOME time had been taken up in examining the 

country , best suited for this measurement, and at 
length a tract was found near 81. Thomas's Mount, 
ixt~ernely well adapted f&, the purpose, being an 
entire flat, without any impediment for near eight 
miles, commencing at the ram ground, and extend- 
ing southerly. This being determined oh, and the 
necessary preparations made, it was begun on the 
10th of April, and completed on the 22nd of 1149, 
1802. 

I had expected a small transit instrument from 
Bngland, for the purpose of fixing objects in the 
alignement, and for taking elevltivns and depressions 
at  the same time ; but that instrument not having 
arrived, I thought it unnecessary to wait, particularly 
as the grpund was so free from asqents and descents ; 
I therefore used the same apparatps as I had formerly 
done, viz. the transit circular instrument and the 
levelling telescope fixed on a tripod with an elevating 
screw in the center. In all horizontal directions, 
this telescope fully answers the purpose, and 
there has been na deviation fmm the level to exceed 
26' 30" excepting in one single chain, and those 
cases but very few, I feel entirely satisfied as to the 
accuracy of the whole measurement. 

The chain which was made use of is the one I 
formerly had, and I was fortunate enough ta  receive 
another from Eng kgnrl, made also by the late Mr. 
I~AIMSDEN, and this having been measured o g  by 
the standard in Lottdon, when the temperature was 
50' by F A H R E N H ~ ~ T ' S  thermometer, it afforded me 
an advantage of correcting for the effects of expan- 
sion, a circumstance in which I was by no meam sa- 
tisfied in, the former measurement. In orfer, there- 
fore, to have a standard at aH times to refir to, I haire 
reserved the new chain for that purpose, and uscd the 



old one only as a measuring chain, by which means I 
can always determine the correction for the wear. 
By referring to the annexed table, it will appear 

that rhere are only four angles of depression, and two 
of elevation, taken in the whole length of the base ; 
the rest are a11 horizontal measurements, and many 
of them consist of a great number of feet before it 
became necessary either to sink or elevate the cof- 
fers; when that was done, great care was wken to 
mark the termination of the preceding measurement ; 
and for that purpose a small tripod was used in  the 
shape of a T, with three iron feet to run into the 
ground, the straight side of which T was placed in 
the line. Another small T was made with its top 
also parallel to the line, and fixed upon the liirge 
one so as to slide to the right or left, and upon that 
again was a long piece of briss made to slide out at 
right-angles to the top of the T ; in the middle of 
this .brass "a mark was made, which was brought to 
a plumb line let fall from the arrow, and the height 
from the brass to the arrow was noted down ; when 
the succeeding chain was laid, which was tr, com- 
mence the new level or hypothenuse, the arrow was 
then brought, so that a plumb line freeIy suspended, - 
would coincide with the mark on the brass slider. 
The height of that chain above the brass myas likc- 
wise taken, by comparing those two heights the cle- 
vation or depression of the new commencement wao 
determined, and those differences noted in the se- 
venth and eigth columns ofthe table. The differences 
of the two aggregates containsd in those colu~nns, 
when applied ro the ascents and descents, will there- , 
fore shew how much one extremity of the base is 
above the other. The  height of the chain at the 
commencement and termination of the whole was of 
course taken from the ground. 

All the other particulars respecting this n~eascre- 
ment are nearly the same as that in the efisorc coun* 
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try, a full account of which has been published in a 
former volume of the Asiatic Researches. Some lit- 
tle alterations have been made in the coffers ; that 
is, they were all of the same length; and the whole 
together about ninety-six feet, so as to give room 
for the pickets with the brass register heads. The i r  
sides continued to the ends, and their depth on each 
side was the same, for the purpose of being turned 
every day that they might fall into a curve by their 

I 

own weight and that of the chain. I also used tripods 
with elevating screws in the center, for supporting 
the coffers, making n o  other use of pickets,than for . 
the drawing and weight posts, and or carrying the  
register heads. T h e  top of each stand on tripod was 
a thick circular piece of wood fixed firmly to  the 
end of the elevating screw, and a slip of board was 
fastened across the circular top, screwed into the 
center, and allbwed to turn round. When the ends 
of two coffers were placed on the top piece, this slip 
of board was admitted into the under part of each, 
and prevented their sliding off, a precaution that w a  
very necessary on account of the high winds. 

The  point of commencement of the base'was bad 
by dropping a plummet, from the arrow of the chain 
suspended by a silken thread. A long but small 
bamboo picket had been driven into the ground till 
its top was level with the surface, and the cavity of 
the bamboo was such as just to receiye the plummet, 
and when the first chain was in the coffers, drawn 
oil t by the weight at the opposite end, it was adjusted I 

by the finger screw .at the drawing post in such a 
Insnncr that the plummet might hang suspended over, 1 
the cavity of the bamboo, while the thread was ap. 
plled to the arrow. This was done within the oh- 
scrvatory tent, that the plumb line might l~an  freely % without being disturbed by the wind. 'I'he amboo 
p~cket  was preserved with great care during the time 
4 was observing for the latitude, and was then pm. 
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tected under the frame of the zenith sector. When 
the tent was removed, a large bamboo flag-staff was 
erected, whose cavity covered the picket, and in that 
state it remained until the measurement was com- 
pleted. 1 ~t tile temiination of the base, being the end of a 
chain, one of the large hooped pickets was driven 
into the ground till its top was on a'level with the 
coffers and under the arrow of the chain. The  op- 

I posite end being adjusted by the finger screw, the 
arrow at the leading end was nearly the center of the 

I picket. A mark was made, and a small round headed 
nail was driven in till it was level with the surface. , 
The chain was again applied, and the arrow cut the 
center of the nail. The  picket had been driven up- 
wards of two and a half feet into very hard clsty. 

Bht that those extremities may bc preserved, in 
I case they may hereafter be referred to, I erected small 

masses of hewn stone eight feet square at the bottom 
1 and four ar the top, the axis of those masses being 

made to pass through the points of commencement 
and termination, and in order that this might be cor- 
rectly done, the following method was used. 

I marked ant the foundation of the building, so 
that the picket might be as nearly in the center of it 
as possible. The  earth was dug about 2 6 o t  deep, 
reserving a space round the center untouched. After 
the foundation was brought to a level with the sur- 

I face, the first tier of stones was laid, being one foot 
1 in height. The  inner part was then filled up with 
1 slones and mortar, taking particular care at the same 

time that the center was not toucberi. The next tier 
of stones was then laid, which was six feet square and 
one foot high. This also was filled in with great 
care, and some cement an4 bricks put gradually 
round the icket. Afier that the last tier was laid i which was ! our feet square and also one f o ~ t  high. 
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When these stones were firmly fixed small silken 1 
threads were drawn across each other in the diagonals 
of the square. A plummet (pointed), was then sus- 
pended from the point of intersection of those 
threads, and they were so moved that the point of the 
plummet coincided with ,the center of the nail in' 

. the picket. The  position of these threads being de- 
termined, marks were inserted in the stone. T h e  
cavity was then filled up, and a square thick stone 
was fixed in the middle of the mass, having a circu- 
lar place of about four inches diameter, sunk half an 
inch deep, and whose center was marked by a point. 
This point, by moving the stone and again applying 
the silken threads was brought to coincide with the 
point of intersection, and then it was firmly fixed and 
pointed. 

Precisely the same kind of building was erected at 
' 

the beginning of the base, but in place of having a 
picket in the center, four large hooped ones were, 
drimn into the ground, forming a square of about 
ten feet, the small bambao picket being intended as - 
the center. Silken threads were then drawn across 
from the diagonal pickets, and so moved, that the 
plummet first used, suspended from the point of in- 
tersectioil of the threads, might drop into the cavity 
of the bamboo. That being adjusted, lines were 
drawn on the tops of the pickets where the threads 
had been extended. The building was then erected, 
and the center both of the second qnd last tier, was 
marked by the intersection of those threads when ap- 1 

plied to the marks on the pickets. 
Such has been the mode of defining the extremi- 

ties of the line. The  buildings are well built 06 
stone and some brick, and will remain for years, if 
not injured by acts of violence. They are intended 1 

.to receive an instrument on the top, and the points 
are poincs of refirence if it should ever be thought. 
necessary to have recourse to them. 
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&XPANSION or rns CHAINS AND rrrrla COMPARATIVE' . , LENGTHS. 

As I wi~hed to be satisfied with respect to the ex-. 
pansion of each of the chains, and their comparative 
lengths, I made a course of experiments for both 
purposes. I had accordingly the coffers arranged 
near the ground, that the drawing and weight posts. 
might be driven deep and firmly fined. Both the, , 

.chains were then put into the coffers, and the com-, 
parisons lwde as follows : 

April I@, at six P. M. the. temperature by a mean 
of five therrhometers was 85O,6. 

Three comparisons were made, and the' old chain 
exceeded the  new one, nine divisions of the micro- 
meter screw. 

April io, at six A. M. the temperature by a mean. 
of five thcrmometers was 7g0. 

Four copparisons were made, and the old chain 
exceeded the'new one nine divisions. Therefore at 
the commencemont, the old chain exceeded the new 
one in length, nine divisions of the micrometer. ' .  

May 23. After the base was completed, 'the tem- 
perature by a mean of five thermometers, 
was $6O. 

By a mean of five com- 
, . parisons, the old chain 

exceeded the new one ! 0,65 di;ision% 
24. The'temperature by a' mean 

of fiire thermometers 
was- 8a0. 

And a mean of six compa- 
risons, gave the excess. 
of thq old chain above 
the new one - - - I l,o8 do. 

25. The temperature was 87.'. 
-And a mean of t w o  corn- 

. parisons, gave .- ' - 1 1,00 do. 
- .  

I 

Mean 10,136 d ~ ,  



Hence it appears, that at the conclusion of t h e  
base, the old chain was longer than the new one, A 1 

. divisions of the micrometer very neatly, so that it 
had increased from being in use, 2 ditisions, or & 
inches. 

These ex eriments were made with great atten- 
tion, and w k' en either chain was stretched out by 
the weight, it was carefully bkought into a hne in 
the coffers. 

As I had reserved the r.tw chain for a standard, 
and knowin the tempera 'e at which it had been 
measured o fi. in Londorz, W considered it an object 
to determine its rate of expansion and contraction 
compared with the thei-mometkrs which had been in 
use in measuriqg the base, since these wett but corn-' 
mon ones, and might probably differ fiom those 
made use of by ~ e n e r a l '  ROY and others, who had 
determined the expansion of metals by the pyro- 
meter; and I was further induced to do this, from 
seei~ig the great variatidn among them, when the 
degree of heat became above one hundreti, which it 
generally was in the coffers every day befori I left r 

off. T o  avoid those irregula~ities arising from the 
expansions being checked by the resistance from the, 
pressure on the coffers, I chose the times of sunrise, - 
and from one to two o'clock, P. M. for making the 
observations. Sunrise in India is generally the coolest . 
time of the twenty-four hours, and the chain had 
during the night, on account of the uniform state of 
temperature, full time to- free. itself from any resist- 
ance. At the hottest part of the day l~kewife tl~ere 
is a considerable time when the thermometers are 
nearly stationary, which will atiord t ime for the re- 
sistance in  the coffers to be overcome, and it is.ne- 
cessary to  pay particular 'attention to this circum- 
stance, for the chain wih be perceived to lengihen 
often for nearly half an hour after the thermometers 
are i t  their highest. 
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I had made a great many experiments prior to 

the measurement, but found great irregularity, 
partly from not attending sufficiently to the above 
circumstance, and partly from the unsteadiness of 
the drawing post, notwithstanding it was driven' 
deep into very hard ground, and secured, as I 
thought, by having large stones pressed close on 
each side of it. To remedy this latter inconveni- 
ence, I had a staple driven into a brick wall, into 
which the iron was fixed with the adjusting screw 
for the chain, after which I perceived a perfect 
coincidence with the arrow and mark on the brass 
head, except what arose from the trifling expan- 
*ion and contraction of the iron which held the 
chain. I then began a new course of experiments 
on both the chains, and the results were as fol- 
lows ;- 

a Experiments for determining the expansion of the 
nmu Chain. 

VOL. VIII. L 

1802. 

- 
.Month. 

4.2 
5' 

14' 

15.: 

16.0 

Mean 00>742 

TIME. 

a rise' 

6.0 rise. 
a rise- 

rise. 

rise. 

u2 

'8 d 

;pa e l l  

'11624 

123a8 
82,5 

"99l 

121a9 
79,7 

L 

'I 
v r B  1, . - - - - - - - -  

93.4 
40,8 
41,s 

39,1 
37,7 
40,s 
42,2 

REMARKS. 

Weather 
clear sad 
willdy 
during 
the whole 
of tllese 
experi- 
ments. 

.A 

51 
64 
64 

60 
57 
63 
66 

To51 ex- 
d P W S I O U  

i.f;;t;;: 
Inches. 

,245157 
,307648 
,307648 

,288420,00737 
,273999 
,302841 
,317262 

Total 
doe to 

Inehea. 

,00734 
,00754 
,00744 

,go727 
,00747 
,00752 

I - 
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&,rperiments fop determining the expum'rn of the 
old Cbain. 

It appears from these reatlltq that the expan- a 

sion due to 1 of the thermometer is less than what 
has been allowed by experiments made in England, 
but this might arise from the thermometers, as they 
were such as could be purchased in the shops, and 
therefore most probably of the best kind. Great 
care, however, was taken to watch the moment 

- when they stood the highest, and though they va- 
ried from one another considerably at  that time, 
yet that variation was gel~erally the same in equal 
temperatures, 

1 The reductions from the hypothenusts to bring 
them to the horizontal level, were made by num- 
bering the feet from the old chain as they were 
measured, viz. by calling 38 chains 3 % ~  feet, 
which woultl he saoo, 1 I5 feet by the new chain; 
but this would no sensible error in the 
versed sign of a very small angle, and on that ac- 
count these decimals were not taken inta the c o w  



putation, which was thought less necessary, since 
the whole deduction did not 'amount to three 
inches. Neither was any notice taken of the dif- 
ferent heights o f  the hypothenuses or levels one 
above adother, as that difference was too trifling 
to affect a length of thirty or forty chains. The 
base has therefore been considerecl at  the same dis- 
tance from the center of the earth, before it was 
reduced to the level of the sea, and the pcrpendi- 
cular .height. of the south extrsmi ty, which I have 
considered as' nearly the general height, has been 
taken for that purpose. That perpendicular height 
was obtained by cam paring the south with the north . 
extremity, and the height of the latter was deter- 
mined by observations made at  the race-stand and 
on the sea-beach, where allowance has been made 
for the terrestrial refraction. The following is the 
manna in which it has been determined : 

On-the to. of the race-stand, the under part of 
the flag on t b e beach was observed to be depressed 
y 30"; and at the beach, the top of the race-stand 
was elevated 7' 15'. When the instrument was on 
the platform of the race-stand, the axis of the te- 
lesco e was on a level with the top of the railing, 
whic K was observed from the beach. But a t  the 
beach the'axis of the telescope was four feet below 
the part of the flag which had been observed. . 

The horizontal distance from the station on the 
stand to that on the beach is=19208 feet. Then 
as 19808 : 4:: Rad : tan. 43", which must therefijre 
be added to the obsel-ved depression of the flag- 
Hence y1,30 +&= 10' 18' is the depression of the 
axis of the telescope on the beach, observed from 
the race-s tand. 

Now the station on the beach is nearly at  right 
angles to the meridian, therefore, by allowlng 

L a  
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6U957 fathoms to the degree, 19908 feet will give an , 
arc of 3' 9"very nearly, which is the contained arb 
And the differehce between the depression and ek- 
vation being 9' 5sJ', we have 3 :  O:' "' ""=5",5 for 
the terrestrial refraction. Hence, shec  the observ- 

I 

eci elevation of the stand, phis ha% the  contained 
a1.c would give the angle subtenhed by the per- 
pendicular height of the stand above the telescope 
at the beach, were there no ref'ractiofi, we shall 
hare. 7' 15'; +?-5",5=s1 44" for thk true angle 
subtended by th i  perpendicular height, which be- 
ing taken as tangent, to the horizontal distance 

' and radius, we have R : tan. 8' 44" :: l$2OS : 
48,797 feet the hriqht requited. But the axis of 
the telescope on ihe beach was determined by 
levelling down to the water, to be 21,166 feet 
above the sea. Which, added to the above, give 
69,963 feet for the perpendicular height of the top 
of the stand above the levd of the sea. 

Now the top of the race-stand was determined 
by levelling to be 31,25 feet above the north ex- 
tremity of the base; which taken from the other, 
leaves 38,713 for the north extremity of the b* 
above the sea, which extremity being, by the ta- 
ble, '%r?,96 feet above the south extremity, w s  
shall have 15,753 feet from, the pespendiceler 
height of the south extremity of the line above 
the level of the sea;,. and from this height the 

i lingth of the base has'been seduced. 

: The angles of elevation and depremion were 
taken by the circular instrument, from a mean of 
several observations, and tlle error of collimation 
was corrected by turning the transit over, and 
horizontal plate half-round. But the ryeather was 
rather dull during the whole of these operations. 

1 
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TABLE. 
Containiag the partic~ilars of the measurement 

ef abase line near St. Thomas's Afmnt, cummenc- 
ing in latitude 18",00',19",5.9 N. and extending 
40006,4418 feet South Westerly, making an awke 
with the 1lleridia1100 1 0 '  36'. The first colt~inn con- 
tains the number of the hypotheause, or measured 
distances. Tlle second the length of each ill feet. 
The thiscl the allgles of' elevat~on and depres'6ion 
(which each hypothenuse makes with the horizon). 
'i'he fourtll the quantities to be subtractdi fl-om 
the respective hy pnthenuse to seduce it to the ho- 
rizon. The fifth the ascents and de- 
scents to each hypothenuse. 'l'he ,sixth the com- 
menceinent in inches of every tyvp~thenuse above I 

or below the :ermir;atioa of the one p~tecedini; 
and the seventh csn@ins the mean tempevirture 
during the respective weasuranent. 
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North above the south extremity 22,96 feet in perpendicular 
height. 

1 



A t  the commencement, the old chain (with 
which tlle measurement was made) exceeded the 
new one by nine divisions of the micrometer, equal 
to O' '  :i4 6 3  feet. Therefore 1 0  j ."'" ' x  
460 w ~ l l  be the measures in lengths of the new 
chain, equal . . . . . . . . . . . . . .  40001,4420 

At the concliision, the old chain 
exceeded the new one by eleven di- 
visions, consequently it had increas- 
ed by wear two divisions of the mi- 
crometer = 0,0008 feet. Hence 9y 
xQOO=ro,i600 feet, is the correction 
for the wear, whicli add . . . . . . .  SO, 1600 

Whence the apparent length of the 
base, will be 400,016020 lengths of 
the new chain, . . . . . . . . . . . .  40001, @SO 
The sum of all the corrections in co- , 

lumn fourth for obtaining the ho7 
rizontal distances, is 0,9359 feet, 
which muat therefore be deducted . --4,2359 

And this will ive the apparent hori- 
zontal lengt 'C, of the base, in terms 
of the uew chain 400,013661 
lengths, or . . . . . . . . . . . . .  4001) 1,3161i(i 1 

The mean temperature for the whole 
base is 900, 8 and the new chain 
was meaauted off when the tl-tet- 
mometer stood at  509 henee to re- 
duce the whole horizontal length 
to the standard temperature of 
620, the equation will be expressed 
by (w. bOW) X o 0014--(6Y-W)X 08 I?V 

1% ?' 
400,013661 feet, or 5,1162 feet 

. . . . .  which must be addecl, , +5,1i6S 
Hence the whole horizqntal distance 

. . . . .  corrected for 620 will be, 40006,4813 
Which reduced to the level of the 

sea will be, . . . . . . . . . . . .  4006,44 18 
z4 
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Note, the quantity +,W4 inches ie the expan- 
sion of the chain due to.] o of the thermometer ds 
determined by my own experiments detailed in the 
annexed memoir. By General ROY'S experiments' 
with the pyrometer, it was +,00763 inohee. 

The quantity 4-,01837 inches is the expansion 
of 100 feet of brass due to l o  of the thermometer. 

By the experiments I made in the M F ~  t h  
expansion of the old chain was +,007915 inches 
due to 1 0. By these experiments i t  is +,00737 
inches, but I give the preference to the latter on 
accountof the chains being fixed to the wall. 

The radius of curvature for reducing the base 
to the level of the sea, is assumed at 34487418 
fathoms being the radius to the meridional circle 
on which one degree is computed to be 60191 in 
the latitude of 13 0. 

SECTION 11.-0 bsemations for detemining t k  
Angle rvhiclr the Base Line m k e s  with the Me- 
ridian. 

I 

At the North end of the base 
latitude . . . . . . . . . . . 13O 00 99", 58 N. 

September 24th, on the evening 
the polar star when at its 
greatest Eastern elongation 
waq observed to make an an- 

le'North Easterly with the 
Ease line produced, . . . . . 1 O 35' 08", 7 

The apparent polar distance of 
the star at that time was 1 
44' 40" 2 with which and the 
above latitude, the computed 
azimuth was, . . . . . . . . 1 47 95,  7 



1 Therefon the line when produced 
Northerly will make an angle 
with the meridian North East- 

. . . . . . . . . . . . . . .  I d y , .  o la 17,o 
September 86th, un the evening 

the angle North Easterly with 
the base line produced was, . . .  1 35 13, 1 

The apparent polar distance on 
that day was, 1 44' 39" 8 
which will give the azimuth, . . 1 47 25, 9 

Therefore the angle ktween the 
line and meridian will be, . . . .  0 19 19, 1 

@tember 30th, on the evening the 
angle was observed, . . . . . . .  1 35 06, 7 

The apparent polar distance for 
that day being 10 44' 38" 1 the 

. . . . . . . . .  azimuth mill be, 1 47 93, d 
Hence the angie by this observa- 

tion is, . . . . . . . . . . . . . .  0 1% 16, 8 

At the South end of the base-La- 
titude. . . . . . . . . . . . . . .  12 53 512,s 

October 7th. In the morning, the 
polar star when at its greatest 

1 western elongation, was observ- 
ed to make an angle N. Westerly 

1 with the baseline produced. . .  1 59 S6,9 
The apparent polar distance at 

that time was 1 o 44' 35,7, and 
this with the above latitude will 
give the azimuth. . . . . . . . .  1 47 18, Q 

Therefore the angk \~:..hich this 
line produced, makes with the8 

. . . .  meridian North Easterly. 0 19 18, 7 
. . .  And the mean of these h u r  is O 12 16,14 

The last observation was made under the .most 
favourable .circumstances, it being just day lig11.t; 
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the flag-staff a t  the north extremity of the line was 
observed immediately after the star ; and the morn- 
ing being perfectly clear, no unsteadiness or uncer- 
tainty arose from the effects of the vapour, which 
had occasioned the difference between the angles 
on the 24th and e&h. 

When the observation was made on the ~ t b ,  a 
blue light was fixed at the south end of the base. 

SECTION 111.-Commencement of the o p e r a t i o n s f m  
the base. The large theodelife. 

After the cornpletioll of the base line, there re- 
mained nothing of importance to be done until 1 
received the large instrument, which arrived in the 
.beginnipg of September. I had however made an 
excursion down the sea coast, as far as PozdicherTy, 
.for the purpose of selectin the properest stations 
'for detern~ining the lengt f of a meridional arc. 
This and the measurement of a degree at  right-an- 
:gles to the meridian I considered as the first object 
of this work: I accordingly loit no time in pro- 
ceeding to accomplish these desiderata. 

The instrument above alluded to was made by 
(Mr.. CAHY,. and is in most respects the same as 
that described by General ROY in the Philoso- 

' phical Transactions for the year, 1790, with the 
l~nprovements made afterwards in the microscopes, 
and in an adjnstn~ent to the vertical axis, by which 
the circle can be nhoved up or let down by means 
of two capstan screws at  the top of the axis. These 
-pre mentioned in the Philosophical Transactions 
for 1795, in the account of the trigonometrical 
survej. By sinking the circle on the axis, it is 
better adapted for travelling, ancl when the micro- 
scopes are once adjusted to minutes and seconds, 



I MERIDIAN ON THE COAQT OF CQBOMAXDEL. lfj: 

/ on the limb of the instrument, the circle can always ' 
I be brought back to the proper distance from them. 
I Great attention however is necessary in bringing 

the axis down, so that the wires in each microscope - 
1 being fixed a t  o posite dots on the limb, they may R coincide with t e same dots when the circle is 

turned half round, or made to move entirely round, 
and in a contrary direction to what it had -been 
moved before ; which latter method has been re- 
commended by the maker. This circumstance - 

I specting the axis should be most scrupulous~y at- 
tended to before the adjustment of the m i c ~ o m e t e ~  
begin, so that when by arranging the lenses in such 
a manner that ten revolutions of the micrometer 
may answer to ten minutes an the limb, and thew- 
fore one division to one second, the circle a n  
always be brought to its proper height, by trying 
the ~erolutions of the micrometer. 

It has however been found from experience, 
that unless in cases of very long and troublesame 
marches, i t  is not necessary to sink the axis. The 
carriage being'perfoimed altogether by-men, them 
is not that jolting which any other mode of con- 
veyance .is subject to, and as ]: found, that a con. 
siderable time was taken up in adjusting the axis 
before the revollitions of the micrometers could be 
brought to their intended limits. I therefore laid 
it aside, unless under the circumstauces above 

' meqtioned. 

The se~ic i rc le  of the transit telescope is 
,cited to 10' of a degree in place-of 30, w h i c ~ : ~  

. the case with the semicircle described by General 
Roy, and the  micrometer to the horizontal micro- 

. scope applied to this semici!-cle, making one revo- 
, lution. in two minutes, and five revolutions for ten 
minutes on the limb ; and ti= scale of the micro- 
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meter being divided into sixty parts, each part i s  
therefore two seconds of the circle. 

A number of experiments have been made for de- I 

termining the error of the semicircle, and to ascer- I 

tam the place of ,the fixed wire in the horizontal I 

microscope, so as to divide the error. I t  has ap- 
peared in the event, that the teilescope being in its 
right position, (t5at is, when the limb and micro- 
scope were on the left hand,) and the fixed wire 
placed at Zero on the semicircle, when the circle 
or limb of the theodelite was turned 1800 in Azi- 
muth, and the telescope turned over, the fixed wire 
was then distant from Zero on the opposite part of 
the arc by a mean of a great many observations 
9' 5 7 ,  the half of which is therefore the error, 
This half was carefully set off from Zero by the 
moveable micrometer wire, and the fixed one 
brought to coincide with it. On the right appliT 
cation of this error, there will be 1128", 5 to add 
to the elevations and subtract from the aepressions. 
The observations for determining this quantity 
were repeated at  different times, and under the 
most favourable circun~stances ; the adjustn~ents of- 
the whole instrument being frequently examined, 
and the level applied to the telescope, reversed a t  
most of the observations. For the line of collima- 
tion, as these corrections depend on having a well- 
defined object, I fixed a bamboo lipwards of a'milq 
distant from the observatory tent, and tied round 
i t  several narrow stripes of black silk, one of which 
was near the horizontal wire when the axis of the 
telescope intersected .the staff after being brought 
to  a level by the bubble. Then the instrument 
b&ng adjusted, and the telescope directed to the I 
bamboo, being perfectly level, and the wire of the 
micrometer in the piece brought to the intersection 
of the cross wires, the angular distance to the 



inark on the bamboo was measured by the nmsof 
that micrometer, and the wire brought back to 
the point of iutersection of the other wires. The 
circle was then turned half round and the telescope 
reserved or put again into the same Ys. The level- 
ling adjustment was thep made, and the angular 
distance from the intersection of the wires to the 
black inark again taken, half the difference be- 
tween which and the former was of course. the er- 
ror of collimation. This error was repeatedly re- 
duced till i t  became very small, half by the finger 
screw of the clamp to the semicircle, and half by 
the adjusting screws to the levelling rods. After 
that, the remaining error was repeatedly examined 
and found to be a",% to be subtracted from the 
elevations and added to the depressions when the, 
telescope is in the ordinary positioa, or when the 
semicircle and microscope are om the left hand; 
but vice versa when in the contrary position. These 
errors of the senlicircle and line of collimation being 
opposite, the result from comparison will be, " That 
when elevations or depressions are taken with the se- 
micircle, i'2B' rnust be added to the former, and 
subtracted from the latter." 

And that when the elevations and depressions 
are taken by the micrometer in the eye piece 2",36 
must be deducted from tlie elevatioms and added to 
the depressions. 

The micronleter in the focus of the eye-glass of 
the traasit telescope is the same in all respects as 
the one mentioned by General ROY, that is to say, 
the circle or scale is divided into one hundred divi- 
sions, and there is a nonius fixed to the upper part 
of the telescope, wh~ch defines the re\.olutions of 
the micrometer as far as ten for the e1ev;ltions and 
ten for the depressions. The following experiments 



have been made with the same, marked bamboo, 
for ascertaining the value of these divisions, and it. 
has been found that seven revolutions and 61,4 di- 
visions are equal to ten minutes on the limb of the 
semicircle, so that one division is equal to ,788 of 
a wcond. 

TABLE 
Of experiments for deterntining the valuation of the 

m l u t i o n s  and divisions on the micrometer in the 
eye-piece of the telescope. 

Hence one second will be equal to 1,269 divisions. 
One minute . . . . . . . .  75,72 ditto. . 

Ten misutes . . . . . .  757,Z ditto. 

SECTION IV. 
Anqles taken with the large . theodeli te between 

97th September 1802, and 13th of April, 1803. 

Ilbimme- 

rim. 

994 
1005 
1002 

AT THE NORTH END O F  THE BASE. 

Between And 0 bserved Angles. 
O I U  

Nu. of 
se- 

cofids. 

780 
800 
787 
794 
788 
782 

788 

South end of ] Mount station, . . .  91 09 04 the base, 
Perumbauk hill, . . 09 47 58,g 

No. of 
8 

cundd 

783,5 
787 
773 

794 

Value of 
1 Di.+ 
moo. - 
0,780 
0,800 
0,787 
0,794 
0,788 
0,782 -- 
0,788 

Perznnbad hill, Mount station,. . .  81 31 05,2 

Mean - 
, 

Miera- 
tp Divi- 
~1000s. 

d 
1000 

0,788 

Valw of 
1 - 
*on. -- 
0,788 
0,782 
0,777 
0,788 
0,794 

. 

Month. 

Nov. 26. 



North end Of ) Mount station, . . I 1 19 S9,5 the base, 
Perwmbauk hill, . . ' 1 13 56 47,3 

. . . . . .  . Mount station, ditto, 102 37 14,8 

AT THE MOUNT STATION. 

North end of. South end of the base, 77 31 93 the base, 
Perumbauk hill, . . 88 06 38,9 

Sduth end of . . . . . .  the base. ) ditto, 103519,g  
- - 

~ertcrnha& hill, Mungot station, . . 99 30 03,6 
Muflapode hill, . . .  63 30 18,2 

I 

AT PERUMBAUK HILL. 

North end Of ] Southend of the base, 56 15 26 the base, 
. Mount station,. . .  10 39 16,s 

South end of 1 ditto, . . . . . . .  66 47 49 the base. . 

Mwrget s&tion, ditto, . . . . . .  36 58 15,l 
. Coonouwaucz~m hiil, 59 43  12,g 
Muflapode hill, . . .  43 52 13,9 

Mullapode hill, C o o ~ a t c c u m  hill, 16 50 59 . 
AT MUNGOT STATION. 

/ Pnar&auk hill, Cumomawum hill, 88 05 47,6 
. .  Mullapde hill, .  '79 08 56,4 

Mutlapode hill, 'Tandray station, . . 124 40 2 4 8  
. . . . . .  

I 
Mannoor station, ditto, 75 25. 54,s- 
Mount station, .Perumbauk hill, . . 50 3 1 41,7 
MuUapode hill, Munnoor station, . 49 14 eg,e . 
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Betmeen And Observed Angks. 
O I N  

/ 

Perrrmhuk hill; Cmowaucum hill, 139 29 07; S 

~ a U C U m  j boor station, . 81 91 03,O hill, 
Tandray station, ditto, .. . . . . . 52 53 20,O 

M u q o t  station, . . 28 17 36,7 

Mungot station, Coonomaucum hill, . 100 $7 1 1,4 
AIuZIapode, . . . . ' . 49 34 39,4 

, Tandray station, . . 44 15 %,9 
Mullupode hill, ditto, . . . . . . 93 50 05,g 

Coonoorvaucum hill, 50 54 39 

AT TANDRAY STATION. 

- , Mungot station, Munnoor station, . 60 18 30,7 
MuZZapode hill, . . . 27 02 00,l 

, Munnoor station, ditto, . . . . . . 33 16 30,8 
Mullapde hill, Urrumbaucum hill, . 94 00 0 1 , ~  

Pmnauk hill,. . . . 80 48 38,8 

AT URRUMBAUCUM HILL. 

Mullapode hill, Tandray station, . . 43 08 50 
Poonauk hill, . . . . 1 1 1 52 28,9 

AT POONAUK HILL. 

I hill, Urrumbaucurn hill, 89 95 15,6 
Tandray station, . . $7 13 47,4 

I &Iaumdoor hill, . . . ' 49 19 0,46 
I 
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I 

i Between . And Obseroed Angles. 
i 0 I . I #  

1 dllactwr bilb Pad* statibri, : . . . 23 $9 57,s 
. . 

Urrumbaudum hill, , $9 18 50,7 _ .  I ' 

' ' AT A L L A C M R  HILL, . . 

~oonaui .hill, Padree station, . . . 91 99 I 3 
-Urrumbawumhill, . 110'08 92,3 

I 

AT PAUDREE STATION. 

i ' P h a u k  hill, Alkzkoor hill,' . . '. : 64 44 5?, 1 

. . - A T  ~ ~ U L L A P O ; I E  HILL. . . , 

~~k hill, 'Tandrtty station, . . 7 1 ' 39 26,s 
' . ' " '  Urrumbaucum hill, . 28 42 le ,6 

Maurndoor hill, . .. . 58 02 19 
Ta$ra' station, Urrumbauczim hill, . 48 57 07,9 f . .. Perum aucum . . bill, . . , ,{ MOWBRAY'S hou~e, . 3 5  17 00 - 

\ 

Maurndoor hill, Carrangooiy hill, . , 45 48 00,6 

AT MAUMDOOR H I G L  ' 
\ 

MuUapode hill; Pdnauk hill, . . .:. .ye 3B 40 
. '  Cn~ram@l hill, . , 69 50 21,5 

Carrangoo& hill; TPoritty hi 1, . , . . 44 46 e 1,6 
. # 

9 
AT CARRANGOOLY HILL. 

Mullapode hill, Mdtcmdoor hill, . . 64, 9 1.44,1 
Maurndoor hill, Woritty hill, . . . , 80 37 98,s - 
Permacoilhill, ditto, . . . . .  . . 2 8 3 3 1 8 , 6  

I Vellungcaud hill, . . ,S6 40 0,2 
< .  . 

AT IVORITTY HILL. 

Cawangooly hill, Maurndoor hill, . . . 54 36 13,l 
Permacoil hill, . ,. . 109 %i 09,4 

Pemqogil hill, '~oonurn hill, . . -. ." 17 46 10,3 
vot; VIII. h1 

I 



AT PERMACOIL MILL. 

I .  

.&tween . ' And 
.) , , - OhepDcaAq@. 4 t. , 

T&t& hill, Car~aag*I hill, . . 4% 0 1. S , l '  
- ~ ~ n ~ h i l f  . . . . 1% $1 m,@ 

huh hh, 1st flag on redhill, . 53 19 1 1,s 
YeUungcaud hill, mqao&, hill,. . . 98 58 93,4 

r - ,  T r l  KW ~ t a t i ~ ~ ~ , r e d h i 1 1 , , ~ 8  99 @3,$ 
&r4fQn' cits- .ktto ! .  . .. . . 

" tion, . 3 ,  . . . 15 57 39,B 

- W c d A a t i o n , , .  , 49 57 14,4 
~ ~ , s ~ o ~  + .:.. &to . . 

, ditto, . . . # 99 4lJ 

AT V E L L ~ G C A U D  HILL. 

~ ~ w ' L  , . hill, ' Carrangoo& hill, . . 114 9 1 ISA 
' 

' Newstationon red hill, 57 13 97,2 

AT THE ~ E W  S T A ~ I O N  ON BED .HILL. 

P@ hill,' Vel~~n~Caud hill, . . 44 15 SJ$ 
. , - Moaiatt~h . s W ~ ,  . 99 w,lb 

. , .  
#:';,,I :.! i L  . . , 

AT MOOBAVAN STATION. ' 

1 
. . Chengcaud sta- $mil 

acnh-. ',-. . . . . ss 1 ~ $ 6 , 0  
C. . . . . T r i u a d m  hill, 64 48 38,s 
ht CM hill,. lst.fliq~ on ,red hill, ' 81 48 30 

Chengcaud station, ., 54 33 15 
v 

I New station on pe-oil hill; , 
! . . . . . . 64. 37.9rljP 

. . . .  . 
; AT THE FIRST FLAG ON BED HI&&. 

~ ~ ~ l ) n . h i i  . Permmil hill. . .. . 3s 54 56,i 
Station near Mwatan, 76 96 0391 
.' . . . . , 

. . . ? . A T , W N ~ ~ ~ H ; I L L  1 ;  . .  . . , , ' ;  

Pemn4cdiI hill,. Wioritty hill, .. . . . . . 27 99 5315 
- . - . . .lstAag on red.hill, . 87.51 51,s 

, . -  .,, I ...- ' 



I r 
I p .  

near Afimdan, 9 1 45. *,,9 

I ditto, ... . . 7 6  09 og,!? 

4 T  CaENGGAUD;ST&Tr9)r. .: 

: P ~ o i l ~ i l ~  M h .station, . .. $1 .04 %,g . 
&tan qtatiop, . 5 1 4 9  O S , ~  

Tn'- 
i;11m?171r;' 1 ditto,. . . . . (X ne 353 

t%MvmhOU;: ditto, . . , .. ; 49 q~ 9475 

I " m q  3, . 1 A %I 43,25 
4, 4A9 
5, - &S3 -- .. 

. . ,  , 7 . , 40,5 
9, ; 

I ' 

M;% 
1.0, . ' 5996 

I 

I ] , , % .  * . . .  .43,6'7 

, . I 

ill 2 
I 
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The angles in general have been taken three and 
four times, and every time that the ohtject was ob- 
served, both microsc~pes wers.hacl off thrice, and 
two separate field books 'kept for makin i Out the ang4es. What .are here recorded, are t e means . . . taken from the two books. In case a difference in 
those angles, noticed at the time, left any reason 
to suspect an error in the instrument, ,the division, 
between tGe dots was carefully examined, as well 
as those to the right and left, and if any error was 
discovered, . a l l m n c e  was made accordingly. 

. . SECTION V. T R I ~ N ~ L ~ ~ .  . , . 

~ w t h ] ~ n d  of the Bore ,from the South End of the" 
Base40006,4. - , . .  



I 

NO. Statio:~. . , O ~ ~ $ ~ ~ ,  

---- , -I-- . - 
0 I N N 

, , h r t h e n d  of &e 
:'base,  . . 8121b5$1-,03 

3 . . @ r m h k f ~ 1 ,  10 3 3  1.6,@ - ,~2  . 10 35 16, 
Mount stat%ll, 88 06 38,Z ,-,a3 --- , . 

'1800000,2 ,08 ,08 +,1,180.  
. .,: . 

. . . I : M9unt s b t i 0 n . f ~ ~  
. . . . 

,S&h ' h d  of the  ~ a r e , f r o &  Mount Slation 40965,8. 

O l N  

South end of the ' 

. . 
' ' ~ o u t b  end of the base, 9 1'89,~ 

. pmh'h* . . f  omit station,' nl. - 434953 
.* .. . ., . 

, . 0 .  

IL appears from examioing the iboge: 'trianglrs, 
tbat there -is a difference i n  the distan,ce. from the 
.north .end of .th,e base and Mount station, by the 
first and second triangles, and. also .a difle~ence in. 
the distance from the south end of the base to Pe- 

, '. 

rumlauk hill. It may be necessary to qotice here, 
that there was di%culty inWtakinp all the% . 
angleo, on m u n t  of the ~ ~ e r y  thick, vapout. which ' ' 

constantly f l o a  near the surface of the flat where 
the base line 'runs, alqos t immediately after day- . ' 
light,. to very neai the. time of dun-setting. All - , 
the an les, and particularly at the north and soutll 
end o f -the base line, have been repeatedly taken, 
and the- only, time drhen the Aa -staft' appeared dis- , 

tinctly, aw in the mofning o ? the 7th of' Octobep, , a ' 
' 

- .. , : ., . ,'M ' 

. , .  - . - - . . . * . -. .. . . 
l 



w& 3 ~bscmd the p l i r  star at the MU& d d 
~ ~ a a e ~ .  -- . 

I .  

Tt was diaedvered, that at P-huk hill, thee 
%ad been an error ifi ? t a g  ofl south end bf 
the base, most probabl of 10" h m  rbe rnicrorne* 

: ters, as all the angles w LC k had a d r e n c e  to that 
point, :exceedtd what t h y  ought ta hatre by 
ten 6i' twelve ~econds. f h: cbnsequence of this dis- 
agrdment, I chose to take the eupplemental an 16 
in the second and fourth tfiangtes, after the ot  f ek 
angles had been correutd. The .distance of the 
north cad of the base from P e - a d e ~ ~  
mined in the w c o ~ ~ d  triangle, bein .taken as a bafe 

f . 'in, the &rd triangle, wherein the t 'ee tes h a v ~  , ~ 
been obwrved to determipe the ,dishince rom Pe- 
rumbauk to the Mo~mt, and from the north end df . 
the base to -the Mmnt; i t  qpean that the, &t tdr 
disti&&&es out wi&ie 9 4  df la fa& &I what. 
had ik&nz-brought 'by r'he first 'triangle;. ~ d - t h a t  

, the bistanae.&om the s&th end-2  t e base to Ptt- 
f i d  and fourth rumbauk iin defived f m  

trkngles, ilikjq: g~iy , 1 4 uif r Em& The distana . , 
. . fro& the &'cwzt- -to Pmuqbauk being that frob - 

which all the operations are to comrhence, I wished 
40 be as' @Yticuh~ as .posdi61d' in de~rmining it, 

I 

ahd the results .ftsm' the third and folttth 4i?ibngIth 
'make it 43495,a and 4'%95,5, dk@ri&qlp 
'tenth of .a foot. ' .: .J : ' . . i  



Fet~mbauk HiU from Munet  *tation *@%la 

1 
0 1 4 1  a '  r :n, 

P c r u & w w n .  
hi& l 6 i P G  +,3 1 .  , 1 6 5 0 5 9 , 5  , . ' . , M d w I l ! f l ,  ' 139 f97 ,8  -,9' . ': 139 29 07,C 

'Caanooluoueun .' . hill, 0 B 0 ,  23 39 53,5 - -- 
1 ..?,oq .-,__ - 

P ~ u ~ u k  hill, - - 105534,l 
Coonoom from Mullapdlrc hill, - - 47085, 

. .  . .. --- , . , . .  . . . .. , . 
\ . . .  * . . , . . '  . ; 



No. 

9. 

4tatio* 

Mullopbde bill, 
Mungat station, 
Mumaor station, 

I : -  Munnoor station * 

Aaglu for 
calcotatioll. 

0 I 11 

81 r0 57,4 
49 14 39,s 
49 34 3%8 

- 
1180 

ObRMed 
-1- 

O I N  

81 10 56,s 
40 14 29,4 
49 34 32,4 

179 58 58,6 

Id. 

DirtaWs 
m f-t. 

1~ 5 
gg a d  

,48 

= 
-- 

N 

-,21 
-,I3 
-, 14 

-,48 
-. 

-,+ 

Mullapode Hill from Munnoor station 44944,~. 

I I I 

52 53 21 
93 50 03 
33 16 31 

-C- . 
Mulllrpd& hill, '- - 81734,7 Tw4hfw I { M u n m  .@ti*, - 65395.7 

- - 

nduU;rpode hill, 
t rtation, ",Zq statiom, 

I 
Mullupode bill, - - 81731,9 

Tad%' sation fmm { Muw0t ~tafiao, - . 47I05,3 
- - 
- 

0 1 11 

QS i7 36,7 
,124 40 24.2 
27 02 00,1 

4 

180 o 01 

11 

+,04 
-,6 124 40 23,6, 
-,I 27 02 00 
---a 

! ,42 X , S  



MERIQXAN ON T)IE qQp6,eT OF @OII/OY&-W-DEL. ;l$@ 
Muagot statian from Musnwr s t a t b  5@6$&7. .. 

NO. S b t b ~ .  

O l U  </ 

Mungot station, 75 25 .54,8 -,3 
12. Munnogr station, 44 15 84.9 -8 . . 

In  the 'quadra~ahral: farmed by ~ z ~ d a p d e  hill, 1 
Mutgvt hill, &l2lr#1~~ station, and- Tandrgy sta- 
tion, .the side and T C U U ~ F I ~  is conlrnoh 'I 
to the- tenth a d  eleventh triangles, the first qF 1 

which gives i t  8179 1,9 feet, and the latter 8 173!2,7 1 
feet,; the mean of whiqh is a 1732,3 %if w7liclilip- 
combs the base for ~xtepding the'trikpglea westerly. 1 
These,reblts appew to be sufficiently' correct, since I 

i . the bases) on which the two trranglm haw begn 
formed,-were c l e r i d  -tiom the different sides gf 
the triangle Perumbduk hill, Murgot hill, anh 1 
&blapade hill, vin. one from the side Mullapt@ 
hill and Mungot hill, the other from the side &Id- 
lcrpode hill and Perumfiauk hill, on which was corn-- 

uted the side Mullapode hill and Coonmwafl~~um 
tiu, and from that *again the side M&~G& hill 
and >funnoor statiog which, however, came out 
thc same as ahen obtained f ~ o m  the distance Md- . 
lapode hill a'pd Mqgot bill, 

It will also appear that in the triangle compubd I 
gn ths bae Mungot hill and M u n m  station, thht 
each of the sides, Jfmnwr statior~ and Tundray 
otation, and Mmgot and Tandray become common 
to the triangles, Mulkzpode hill, & n w  and Ta)t. . 
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dray and MuUnpodi hill, Mtc~rgot and ~alukia i  
cach ta each, and that in +e first pase, there is a 
difkrence of and in thq second of -& of a foot. 
These circumstances will, I conceive, prove the I 
operations to be sufficiently sitisfactory. 





Obrerved 
Angles. . 

---C- 

- 0 , " "  

Cawmgmly hill, 64 21 44,l -1,2 

180 6,1 3,4 +S,7 180 

Maurndoor bill, - - 110182,4 
. Caffangoo'~ frpl. { hill. - l M s , *  

Carranpoly hill from Maumdaor hi4 I: 1098%4. 



MERIDIAR ON THE COAST OF COROMISrNDEL. lr$. 
Carrangooly kill from Patmocoil hi# 134$36,4. 

Angles. 

Cwtan&. hill, 36 40 B , 2  -41 36 rlo 26 
2. Permucdb hill, 38 58 23,4 -P, 1 qs 58 2a 

F'elkrnpaud 114 21 15,4 -1,9 114'91 12 
'- - 

,180 00 07,O. 1,4 +5,6 180 '00 00 

- .  

. . . . 

Permacoil laif/ from I~ellungcaud hill 88004,7. 

\ 

Wsmitty hill from Permacoil. hill.6804 1,s. 

1 .  ' 
I 

' I  

~ ~ n i - i t t ~ h i l l ,  , 

Permucoil kill, . 
Coonuna hill, 

24 

1 .- % 

: ;7, i 6  ' ; 0 , 3 b  
134 51 00,6 -,9 
27 22 53,3 +,3 -- 

1'80 00 4,2. 

.- _ _ . I-.-.. __- - .  . 

CYwritty hill - - - pe,mncoil.m; - A . - , . . .  
104847, 

' 1 '. #, ' ;7 .k i9 
13d 50 58,s 
27 22 j2,5 

1 - -- 
,5 +3,71180 00 00 

1 ' 



g6. Woaritty hill 31 32 18, 
46 21 11,s , , 

1---, 

,77 . . + 
3 - 

P m o i l  hill, 1 49184,s 
9 1939,O 

1 t 
f > 

Permacoil hip fm Mylum station 491 86,8. 
. . . .  -- - 

g o .  0 
.. I . 

Permad hill, 72 26 53,3 -,34 
27. Wlum station, 73 09 50,7 -,34 ' 

n!ooratanstation, 0 0 0 

, r -  

. . 
. - -  

I 

i 
. . - . . . - .- - . . - 



MEBIDI&? 04 V E  W#$T. OP COgO#AIPmL. 175 
Coonurn Rill from&& #'@ Q?I red *ill 57567,7. :i 

b 

I 

N.. . 
Cmub hill, 

2s. 1st F k ~ g  oh red , : r i  
hill, ' 76 26 03,l -,I 

M U W # U S ~ O P ,  81 45 30 -,l 

, * ,  
. , . - -~-taahb 

,I1 . . .  . -  . -. .. . . . -  

~iimaco?l:fli16 froh t k m c  station& . redhi12763~4, . 1. , 

Permacoil hill, - - 
Momran station from New hill, 

Permacoil hillfi60m hlooratan station $3350,15. 

30. 
Permacoil hill, 
Mdmatanstiition, 
C h p a ~ d  sta- 

, tion, 

. I P~rmachil hill, -, - )  Ckngcau$ station from iwmMa,, statian, 
I .  4 .  . - .  8 . . . - .  A .  --- 

Ce@fj8,1 
J 722225P,7 j k .  . . ' .., 

1 

. . p m  59 5 4 5  

0 '. 8 .  

42 57 l4,4 
85 13 36 

51 49 04,4 

a t *  

42 57 1.63 
85 13 37,6 

s l  49 06,? 
- - -  

" 
-,4' 
-,6 

-,4 t 
-17 -4 .6  is0 on ,mA . 



* 

' Obwmed 
ko .  s k k .  Angles. 

o r b .  0 0 1  

Coanum MI, 0 0 0  
31. Moo~$anst+ion, 54 33.1.5 -,2 

Ckagcaad sta- 
tion, : . 49 24 35,7 -,P 

. .  . 
t 160 00 00,o 

Caonum hill, - . - - 606543 
- - a d . # t ~ p  omatan station, - 73259,Q 

b 

Mmafan station from Ch.engcaud :$tation 738548. 

' The angles have been taken with much care, and 
I believe with as much accuracy tis the nature of 
such a process admits of; difficulty, however, very 

' freyuently aroSe from-the haziiess of the weather, 
' . which -rendered the objects at the 'very distant 

points extremely dull, and occasioned some irregu- 
larity in the angles. Whenever that happened, 
the observations were often repeated, and in case 
any ,one, in particular, was different from the 
other so much as ten seconds, it.was rejected till 

' ,the tllree angles of t he  triangle had been observ- . 
1 ed. ;If the sum of these angles was near what i t  -. . - . - - - 

32. 

C 

Moardrmstakion, 
h ~ d  sta- 

tion, 
Tri-m, 

0 ' . " .  

64 42 ~ S , S  

66 8 35,2 
49 8 - 

is0  00 7,6 

Moomtasetatiw, - 
' n"*mm { Clungcaud station, - 

, 

n 

-,5 

-,5 
53,Y'-,4 

87360,7 
86367,(1 

1 

' 

' 66 1 32 
49 8.53 
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ought to be; no further notice was taken of it; 
but should the sum of the three angles be nearer 
the truth by taking it into the account, and that 
there appeared an irregularity in the other two ob- 
served angles, I have made it a rule to take each 
observed angle as a correct one, and divide the ex- 
cess or defect between the other two, and then 
compute from the given-sicle the other two sides; 
and after doing the same thing with each of the 1 

angles successively, a mean of the sides thus brought 
out was taken, which, to certain limits, will al- 
ways be near the truth. I then varied the selec- 
tion of the observed angles, rejecting such as I 
had,reason to doubt ; and by correcting them, and 
computing the two required sides of the trian le, 
those which gave the sides nearest to what fad 
been brought out by the other*method, were adopt- 
ed, let the error be what it would. This, however, 
has rarely happened ; and when it did, great pre- 
caution was used; and no angle was rejected with- 
out some reason appeared to render i t  doubtful. 

I n  correcting the observed angles to obtain those 
made by the chords, I have used the formula given 
by the Astronomer Royal, in his demonstration of 
M. D E  LAMBRE'S problem, which appears in the 
Philosopl~ical Transactiolls for 1797. The spheri- 
cal excess is of course had frotn the well known 
method of dividing the area of the trianwle in 
square seconds, by the number of seconds in t%e arc 
equal to radius, where the number of feet in a se- 
cond may be had by using the degree as has been 
commonly applied to the mean sphere, or the meam 
between the degree on the meridian and it8 per- 
pendicular. This being of no further use thin to 
check any error that might happen in ymputing. . _ .  - 
the corrections for the angles. .$: ; , . ' # 

.;.. J I ~  In  convertin the sida of the triangl&b@ W,  
VOL. VII& N 
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'fie length of a degree has bee~.wmputed fTor eve y 
ten de ; ees from the meridian to its perpendicular 
op gn &ipsoid, whose digmeters were iin the ratio 
of one to 1,0067, which is derived f ~ o m  taking the 
degree on the meridian, in latitude 50" 41' to be 
6085 1, and the degree perpendicular thereto 6 1 1 88, 
in the same latitude. These data would gjve the 
merjdional degree, in latitude 13*, to be 60191, 
and the degree perpendicular' equal 60957, which, 
howeve, is l o t  the case; but no sensible error will 
wrive 14 making those corrections from taking the 
arcs a fevy peconds more or less than the truth. 

aeduetim of tb Bistmoes to the rme~.idicm af Trivaa- 
dep~mm, fm dctermino'ng tha h g t h  of the iw- 
1:estiiaJ ark 

sides of the gr& triangles, from which the 
arc is dedved? falling very qearly in tbe sane me . 
ridian ? and .. ,. pot more than 16365,g feet vest frog '-Y 

the mendian of Trivandepomm, the south extre- 
mity tyqf the arF, there required ne sefermc~ to 7ny. 
&y@9@esis pf the earth" figure for gett int  the erqc4 
distance .. ..,.. betweep the parallels, so that t e latitude 
of p point where a great circle falling from the sta- 
tion of observation'near Paudree, will cyt the me- 
ridian of Tr&grzdeporu?n at right angles, may be de- 
t-yned pi@ sufficient accuracy by computing , . - 
spherically, and the distances, yrhep reduced to the 
meridian, ' \ the distance from Trivaradepo~w tq 
Cooriuna hil. excepted,) may be. eonsidered as & 
chords of arcs on the meridian, and therefore the 
arcs &emselves may be had, by allowing 6w 
fathoms to the degree, as had been obtained. from 
.the sum of those reduced distances, the sum there- 
&re of .a.G these arcs vyill make the ( d o l e  me& 
dional arc, which is a nearer approximation to the 
tru!F . 



Seqing that a line drawn from the station of ob- 
servation at Paudree, to the station at Maurndoor 
hill, would fall nearly in the direction of the meri- 
dian, that distance has been computed, by taking 
the sides Poonauk hill to Maumdeor hill, and Pm: 
nauk hill to P&dree, and using the internal angle 
at Po-& hill, corrected for. the chords. This, 
however, was scarcely necessary, except for shew- 
ing the arrangement of the points. 

The foilowing table will shew the arrangement 
of the sides, and their reduction to the meridian 
of Trivandeporurn. 

THE NOBTHINGS EEDUCED TO ARCS. 

Trivalzde vrurn to Coonurn hill, . . 194548,177 
Coonum ! iill to IYooritty hill, . 104887,47 
FYooritty hill to Maurndoor hill, . 1334 13,15 
Ilfaumdoor hill to Paurlree station, 91 1478,57 

' ~ e n ~ t h  of the terrestrial arc, . . . 574527,96 . --- 
Or fathoms, . . . . . . . . . . . . 9578 1,3266 --- 

, 

gw sub- at to. 

Trklrdepo-, C m m  hi, 
Comm hill, Wwritty hill, 
Y w d 5  hill, ~arrangwly, 

Marmdoor, 
Maurndoor, +-, Paudree station, 

piseaoces horn the 
panlleb of the Bemirp.referred to 

::rh of 

5 31 50,3 .N. W. 
0 03 18,4 N. W. 
52 45 21,9 

1 50 51,2 N. W. 
.I 02 W,7 N. E. 

Meridbin. 

12059,S W. 
108,3 W. 

75851,4 E. 
4303,5 W. 

%-DM- 

125129,l 
104887,5 
95281.8 
133481.5 
21 1512.1 

Perpendienlu. 

124547,5 N. 
104887,4 N. 
57666,O N. 
133412,5 N. -- 3844,4 E. 21 I477,5 N. 



180 MEASUREMENT OF AN ARC ON THE ' * 

, .  SECTION VII. 

~bserua t ia r  by the Zenith Sectot for the latitude of 
Paudree station, and the station near Trivandepo- 
rum ; and the length of the cekstial arc. 

The zenith sector, with which these observations 
have been taken, was made by Mr. RAMSDEN, 
and is the one alluded to by General ROY, in the 
Philosophical Transactions for 1790, being then 
unfinished. The radius of the arc is five feet, and 
the arc itself is of that extent t o  take in nine de- 
grees on each side of the zenith. It is divided into 
degrees, and smaller divisions of 20' each, which 
are numbered. Each of these last is again subdi- 
vided into four, of 5' each. The micrometer which 

4 
moves the telescope and arc, is graduated to se- 
conds, and one revolution moves the arc' over 
1) 10" 08"', but the scale being large, a small frac- 
tion of a second can be easily defined. The con- 
struction, and improvements to the zenith sector, 
are so well known, that a minute description of i t  
here would be unnecessary. I t  will therefore suffice 
to say, that as far as so delicate an instrument can 
be managed in a portable observatory, or travel- 
lingotent, which never can otier the advantages of 
a fi;ed, well contrived building, I have every rea- 
son to be satisfied with it. 

The time I commenced observing at Paudree sta- 
tion was during the heavy part of the monsoon, 
which occasioned frequent interruptions : and al- 
though I had intended observing by at least three 
fixed stars, I only succeeded to my satisfaction in 
one, which was Aldebaran. With that star I had a 
fortunate succession for about sixteen nights ; some 
few of those observations being less favourable than 
the others, were rejected, and the rest, from which 
the latitude was determined, appear in the following 
table,arranged in the order in which they were taken. 



During the time I was at  Trizrandeporum, near 
Cuddalore, the weather was settled and serene, and 
the nights perfectly clear, so, that I had an. unli- 
mited choice of stars, but having been successful 

1 with .Al&baran, I chose that star for determining 
1 the length of the arc. 

As I consider the celestial arc more likely to be 
erroneous than any terrestrial measurement, I have 

I thought i t  necessary to give some account of the 
I manner of observing and of adjusting the instru- 
1 ment, for after two years experience, I have found, 
1 that notwithstanding the great powers of the zenith 
I sector, extreme del~cacy and attention are requi- " 

site to render the observations satisfactory. The 
following method of adjustment I have always prac- 
tised. After having brought the vertical axis 
nearly to its true position by the adjusting screw a t  ! 

the bottom, or. so that the wire of the plummet 
I 

would bisect the same dot when the telescope was 
moved to the opposite side, or half round oh the 

1 axis, I then examined whether the dot at the cen- 
tre of the horizontal axis was bisected, and whether 
the wire moved in the vertical plane clear of the - 
the axis; for unless it be perfect1 free, all the ob- 
servations will be false. When l had bisected the 
dot, I either took out the microscope and looked 
obliquely, or did the same by a magnifying glass, 
and by that means 1 could discover the smallest pa- 
rallax. If it admitted being brought nearer to the 
axis, i t  was done; but I found 'from experience, 

I that i t  was more eligible to leave the wire at  a sen- 
I sible distance than to bring it very near. Having 
I 
1 satisfied myself in this particular, I examined with 
I 

the microscope again in front, movedfhe wire freely 
in the vertical plane, and then bisected the dot. 
The $elescope was then moved, so that. the wire 
was brought over the dot zero on the arc, and the 
same precaution used with respect to the wire m0.u- 

N 3 
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ing free of the arc; and here, as well as above, I 
found i t  best to alIow' a sensible distance between 
the wire and the arc. 

The microscope by which the upper dot in the 
horizontal axis is examined, being fixed by the 
maker, the axis of vision is of course at right angles 
to the vertical plane, and will meet that plane in the 
centre of the axis, but the lower microscope is move- 
able, and requires care to fix i t  so-as to have the 
wire in the axis of vision, and be free 'from the 
effects of arallax, this I have done by moving it 
alohg the \ rags plate in front of the arc, till the 

apr ared free from curvature, and then ad- 
justed t e dot. In  these late observations, I have 
generally made the final adjustment by the light of 
a wax taper, for the wind being sometimes high and 
troublesome, I found there was much irregularit ' 
in the observations, until f adopted that metho c l  
I therefore closed the doors and windows of the ob- 
servatory tent, so as to have a perfect s t i l l ~ s a  

- within. The distance of the wire f m  the axis 
and the arc is likewise better defined by a t a p  by 
noticing the shadow in moving the light to the 
right and left. 

rn fixing the instrument for the star, great eare 
was taken to have i t  placed in the meridiatr, which 
was done by s mark a t  near the distance of a mile, 
(generally,me of. my small flags), the polar star, 
having been previously observed by the large the- 
odolite for that purpose. The telescqe was then . 
moved in thevertical: till: the wire of the lummet 1 Was at the nearest division on either lim . to thd 
aenith distance of the star, which could always be 
marlp known. The micrometer, bavin been pa8 
to zero, was fimly. wrewed, and. the f ot on the 
limb. careful$ bisected, the instrument was tFlnaetl 
Iqlf round ; the *stment cxdned and eor~eet- 
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dd, if necessaty. That beiitg done, the &greed 
and minutes, &c. on the arc wet& noted down; as 
was also the particular division on the micrometer 
scale, a t  which the index stood, and the fitactionat 
part of a division m case there were arty. In thi$ 
state every thing remained to within f i R m  or 
twenty n~inutes of'the time the etar was ta  pass, 
when I re ired. to the tent, and again examined 
whether t R" e wire bisected the Jot; if it did not, the 
instrument was again adjusted to tile same clot, and 
the horizontal axis also examined by the upper mi- 
croscope, all this being done, the sector *as placed 
in the meridian. 

- When the star entered the field of  vie^, the mi-- 
crometer was moved gently till the star was near 
the horizontal wire, but not bisected till. i f  c a H ,  
hear the Gertical, that the micrometer inighg &, 

be turned back, but continue movm'g ie the same. 
direction. This I did to avoid any false rnofibn: 
in the micrometer screw, and I was led to this 
precaution by the repeated experimeats I had made 
in examining the divisions on the arc, for it soine- 
times happened after moving the arc over one of 
the divisions till the wire bisected the next d d ;  
and then turning it back again, that the index of 
the micrometer was not a t  the same second, but 
W'pmd over it perhaps one, and sometimes two 
~econds ; but by movin over the next five minutes, f In the same directioq t e number of revolutionst 
arid seconds were always what they ought to be, 
to some very small fraction. This anomaly, how-, 
ever, only happened in some situations of the screw,, 
and to avoid any erxbrs arising therefrom, I adopt-' 
ed the above method, 

The zenith distavce 6f the #tar being now had, 
on one art of the arc or limb, after the saarie pro- - hS been gone through ha heact niglit, with 
regact to Bn acljustment, the dcnith d b ~ c o  wad 

N e  
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taken on the other part of the arc, by turning the 
instrument half round on its vertical axis. The 
mean of these two. was therefore the true observed 
zenith distance, and half the difference was the error 
of collimation. For applying these to the,purpose 
in question, the mean of the zenith distances being 
corrected for refraction, the declination of the star 
for each of these ni hts, was corrected for nutation, t aberration, &c. to t e time of observation, and the 
mean of the two taken for determining the latitude. 

In this manner has the whole series of observa- 
tions been continued, by turning the sector half 
round every night, for the purpose of observing on 
opposite parts of the arc, and each compared with 
its preceding and succeeding one. In pursuing this 
method, it was unnecessary to notice the error of 
collimation for any other purpose than as a test to 
the regularity of the observations ; .for until th 
became uniform, no notice was taken of the zenit X 
distances, concluding that there had been some 

f - 
% 4 mismanagement, or some defect in the adjustment. 

The following tables contain the observations by 
the star AMebaran, for determining the length of 
the arc. 

Observations at the statim near Paudree. 

Mean 13 19 49,018 

Mean of the 
corrected de- 
clinations. 

0 I I1 

16 06 20,70 
16 06 20,69 
16 06 20,68 
16 06 20,61 
160620,60 
16 06 20,58 
16 06 2Q,39 
16 06 20,36 

16 06 19,64 

Mean of the ze 
nith distance 
on each arc. 

0 I I1 

2 46 32, 5 
2 46 32,d 

. 2 46 31,78 
2 46 31,60 
24632,60 
2 46 32,90 
2 46 30,06 
2 46 28,57 

2 46 29,71 
3 

Day of the month. 

Nm. 23d mcl24th, 
. 24th and 25th, 

25th and 26th, 
30th and IstDec. 

Dec. Istand2d, 
2d and 3d, 

12th and 13th, 
13th ayd 14tb, 

Error of col- 
lima. applied. 127th. 

Latitude. 

- 
0 I 11 

13 19 49,20 
13 19 48,83 
13 19 48,90 
13 19 &,01 
131948,O 
13 19 47,68 
13 19 @,43 
13 19 51,79 
13 I9  '4993 

. 
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Obsmat ions  at the station' near Trivandeporum. 

0 1 11 

1 Mean 11 44 5i?,59 

Latitude of the station near Pnudree 13 19 49,02 - -.  
Latitude of the station near Tri- 11 44 2,59 

vandeporum . . . . . , . . . . . . 1 .  
Difference of latitude, near&. 1 34 56,43 

The latitude of a point where a circle pass- 
ing through Paudree station, and cutting the he-  
ridian of fiivandeporum at right angles, will be 
$3" 19' 4g1',02 - , from which deduct the latitude 
of the station a t  7rivandcporum, equal 1 1 " 49' 55Y,59, 
will leave lo 34' 5 6 , 4 3 ,  or 1°,58233 nearly; by 
which divide the number of fathoms in the terres- 
trial arc = 9573 1,3266, &c. we shall have 1" = 
60494 fathoms, nearly, for the degree in the inid- 
dig of the arc, or latitude 12" 35' nearly. 

APPENDIX. 
Since the account of.the meridional arc was made 

out, I have conlpleted the measurement of a de- 
gree perpendicular to tlie meridian in latitude 19" 
32' nearly, which is derived from a distance .of .  
fifty-five miles. and upwards, between Cnrangooly 
and Curnatighur; two stations nearly east. and ' 



west fiom each other; and the followin,q triangles 
have been made use of to obtain that distailce. 

Distance, Caran,polyfi.om Petmacoil 1 %836,4. 
. . .  . . 

NO. G t a t i a  

. . 
0 / N 

I 180 80 05,96 

Carangooly from Maillacherry Droog 2084 18,9. . 

43 33 14,O 

180 00 08,i 

The distance from Curnatighur to Mailbwhemy 
has aIso been brou ht out from a northern series 
of triangles derived f rom the side of honuuk hill 
and -Maurndoor hill, of the great triangle H a m -  
door, Poonauk, and Muhpode hill : the trian les 
are Potmauk, Maurnhr  and Hanamiamailh; %a- 
na~damulla, Maurndoor, and Telloor ; T e l b 9  Ha- 
tiandamulh and C'ur~bi~lrur ; Curnatighur, Ted 
-b and Mdillacherry Dmg. Upon the distance 
from Curnatighur to Maillacherry as a base, the 
distance from Curmtighr to Carangooly has been 
computed, and differs only two feet from that 
derived from the side Carungooly and MaiCZucheq 
Droog : but there was some variation in the angles 
taken at Poonauk hill, which renders it doubtful, 
for the present, which to select; I have therefore 
relied on the single distance given in the thirty- 
fourth triangle. 
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I Of the Polar Star Obs~.~.vatiom at Carangooly and 
Curnatighur, and the Length of a 
pendicuhr to the Meridian, 
for the Latitude of la0 32' nearly. 

As the method of determining the difference of 
longitude of two places, by taking the angle with 
the meridian and each station reciprocally, requires 

'very great accuracy, I have thought i t  necessary 
to give an account of the obsetuat~ons for that pur- 
pose, and to state at the same time, the difficulty 
of taking them, particularly at Cwnati,sur, whose 
great height subJected i t  to a constafit haziness, 
whkeby the blue lights at  CarangeoZy were repeat- 
edly fired withont effect, appearing'too faint to be 
seen when the wires of the telescope were illumin- 
ated : some nights, however, were favourable, when 
the whole d the lights were distinctly seen ; but 
the anxiety, which occurs on such occasions, Mill 
sosnetinles cause irregularities in the angles ; a few 
on that aacmnti, when the lights expirod before 
the observations were thought sufficiently satisfaca 
toy, have been rejected. Those which appear in 
the folbwing account, are such as I Rave deemed 
od, thou h there is a greater difference among 

g e m  tlran $ could have lkished. But! as f had na 
positive reaso~ for setting them aside, I have accord- 
ingly used them ; and have ende.woured to lessen the 
error, by increasing thenmber ofobservations,&Ca"- 
rangooly, between the polar star, at its greatest west- 
ern dongation, and the veferring lamp a t  Saldawtuk. 

o r 11. 

March 20, in the evening, . . . .  0 84 48,h 
. 2 1 , .  . . . . . . . . . . . .  5 2 8  

22, . . . . . . . . . . . . .  59,s 
23, . . . . . . , . . . . . .  48,8 
25, . . . . . . . . . . . . .  

. . 
50,2 

. . . . . . . .  . .  26, :; ; 48,O 
27, . . . . . . . . . . . . .  4639 
29, . . . . . . . . . . . . .  45,4 



&tureen the Lamp at Sallawauk and the Blue Light ' 1  
at Curnatighur. 1 

. . .  March 30, 84" 38' 24",0 

. . . .  23,55 . . . .  April 4, 19 ,e 

. . . .  eo ,o 

. . . .  a2,62 -- I 

Mean . . . . . .  84" 30' 81",87 . I 

TABLE. Contaifzing the appdreut Polar Distances 
~ f t h e  Star, and the apparent Azimuths cfbr the 
Nights of Obserwation ; and also the Angks be- 
tween the reLJkrring Lamp and the Meridian of  
Carangooly. 1 

22 1 44 22,88 
23 1 44 23,r6 

i 

27 1 44 2428 
29 1 44 24,62 

Mean - - 2 21 45,67 
Observed angle between the lamp and Curnntigliur, - 84 38 21,87 

I 

Ohserved angle meridian of Carangody and ditto, - - 87 00 0734 
1 

Obsmations at Curnatighur, between the Pohr 
I 

Star, at its greatest eastern Ehgat ion ,  and the 
referring Lamp at Maudimungalum. 

May 14, in the morning, . . ; 82" 26' 25",6 
15, . . . . . . . . . . . .  25 ,2 
16, . . . . . . . . . . . .  25,6 
20, . . . . . . . . . . . .  2s ,29 ~ 
el,  . . . . . . . . . . . .  96,1 



Between the g e r r i n g  Light and the Blue Lights 
at Carangooly. 

~my 18, . . . . . .  8" 35' 34,50 
. . . . . . .  36,30 
. . . . . . .  40,lO 
. . . . . . .  42 ,O 
. . . . . . .  41,25 
. . . . . . .  38,20 
. . . . . . .  35,57 
. . . . . . .  38,40 

. . . . .  Mean 8 35 38,26 

1 TABLE. Containing the apparent Polar Distances 
#'the Star, the apparent Azimuths for the Tim 

I of Observation, and also the Angles between tlte 
I referring Lamp and the Meridian of Curnatighur. 

- 

If the mean of all t he  angles be taken, the ob- 
served angle a t  Carangooly, between the meridian 
and Curnatighur, will be 87" 00' 07",54; and the 
observed angle a t  Curnatighur, between that meri- 
.dian and the station a t  Carangooly, will be 92' 4 9  

I 15",93. In order, therefore, to correct these angle! 
for spherical computation, i.t will first be neces- 
sary to ascertain the distance between the parallele 
of CarangooZy and Curnatighur, so that the one 
being known, the other- may be obtained. 

Apparent 
Azimuth. 

0 1  N 

1 47 10,76 
1 47 11,15 
1 47 11,34 
1 47 12,OS 
1 47 .12,25 

Mean - - 84 14 37,67+ 
' Observed angle between the lamp and Carangooly, - + 8 35 38,26 

Observed angle meridian of Curnntigl~ur and Carangooly, 92 49 15,93 

Angle Star 
and Lamp. 

0 / I1 

82 26 25,6 
82 26 25,2 
32 26 25,6 
92 26 28,29 
32 26 26,l 

Angle Pele 
and Lamp. 

0 I . 0  

84 13 36,36 
34 13 36,35 
84 13 36,94 
84 13 40,37 
84 13 38,35 



Let PC and PG be two meridians, afid .let C 
and G be the stations at CarangooZy a n d  Curnati- 
,phur. Let Cs  be a arallel of latitude at C, meet- 
ing the meridian of 8 umtighur produced, and let 
CR be a great circle perpendicular to the meridian 
of CarangooZy falling from that place, till i t  meet 
PG produced in R. 

Now GCR is a 
spheroidical trian- 

.P 
gle, and the chord 
of the arc G C  is gi- 
ven from the thirty- 
fourth triangle; and 
since the angle P G C  
is known, the angle 
CGR is known, be- 
ing equal 180" rnr'm.8 
the observed angle 
a t  Curnatighur, or 
87" 1 0144",07.-And Q 
by the same reason- 
ing the angle GCR 
will be given, being 
equal theangle PCR 6' 
(90") nzinus the ob- 
served angle at Ca- @ 
rangooly, that is 8' 
59' 52",46-Hence, by first considering this as a 
plane triangle, and taking the angle at R, the 
gu plement to the, other two, the sides CR and C7-k may be obtained, and llsed as arcs for cor- 
recting the angles at C and G, which will then be 
2" 5 9  52",2 and 87" 10' $3",79 respectively, which 
are the angles made by the chords of the arcs CG 
and RG at C and G. Iience the supplement to 
these (89" 49' 34",01) will be the angle at R made 
by the chords of the arcs R C  and RG. From 
these data will be had RC=990837,8, and &G= . 
15228,74 feet. 
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But to find the small space Rs on the meridian 
of Curnatighur, between the perpendicular arc and 
parallel from CarangooZy, let the triangle CRs be i taken as a plane one. Then. if to the corrected 
angle CRs (89" 49' 94'',0 1) be added the supple 
ment to the spherical excess in the triangle RCG 
(ot',5), we shall have 89" 49' 24",5 1 far the angle 
sRC. Draw R t parallel to sC, meetin 
ridian of Carangooly, roduced in t. T len since f: f the 
the angles PtR and sC are equal by construct 
tion; and the triangles sCR, CRt  considered as 
plane ones, the angle CRt is equal half the diffe- 
rence of the angles P C R  and PRC, that is = 

1 
9 0°+8 o 0  4 ?' '1 4"95 l)=oO 5' 17/',74, Hence is 

I the twosangles CRs, sCR, and the side CR; by 
which the spa11 side Rs  is had, equal to 4*8,0a 
feet, which, deductecl from GR, gives Gs= 
IL78Q72 feet, equal to an arc of 2' !26",58 on the 
meridian, and this is the difference of the latitudes 
of Carangooly and Currultighur. Hence if the la- 
titude of *~arangooly be 12" 32' 1&",27, that of 
Curatighur will be 12" 34' 38",85, and their re- 
spective complements will be 77' 27'' 47",73 and 

I 

77' 25' 2 I", 15. Hence in the triangle PCG, on the l 

spheroid, is given the two sides PG and PC,  the 
co-latitudes of G and C, and the two observed 
angles PCF and PGC. 

Then as the tan. 77" a8 34",44 (half the sum of 
the sides PG and PC) to tan., 0" 1' 13",29 (half 
their difference) so is tan- 89" 54' 41",73 (half the 
sum of the angles), to tan. 8" 56' 1 01',23 (the half 

When the polar star observations were made at Carangooooly, 
no double azimuths could be taken, and therefore the latitude of 
the place was necessary to compute the azimuths, in order to get 
the direction of the meridian. As I wished to deduce the latitude 
of t.!arangody from that of the observatory at  Madras, the fol- 
lewing method was used to obtain it. 

kt P be the pole, PT the meridian of Tdv~mkporum, 0 the 
at Madras; and let C be, the station at Carangooly, 

that at  Wvundqorrm, OM an arc of a great circle; perpendi- 
cub to 13% falling frpm the observatory, and Cm another per- 
pendicular arc from Carangooly. Then if the ratio of the earth3 
diameters be talcen as 1 to 1,003567, and the degree on the me- 



'19% MEASUREMENT OF AN ARC ON THE 

difference of the angles). Therefore 99" 50' 5 1",96 
and 86" 58' 3IU,5, will be the angles at Curmtighur 
and Carangooly, such as would have been observed 
on a sphere, the latitudes and longitudes beins the 
same. The11 by using these angles, with the sides 
P C  and PG, and computing spherically, the angle 
CPG, or differenceof longitude, will be 48'47",75, 
with which, and the side PC, or co-latitude of 
Caraqgooly, in the triangle P C R ,  right angled a t  
C, the side CR will be had equal 0" 47' 37",45. 

Now the chord of this grc is the distance CR, 
equal 290837,S feet, and therefore the'arc itself is 
990841 feet nearly. Hence 47' 37,45 : 290841 :: 
60' : 366355,08 feet, or 6 1059,Z fathoms nearly, 
which is the length of the degree perpendicular to 
the meridian at  Carangooly'. 

ridian be 60494 fathoms ; by using these p 
data, and computing on the elliptic hypo- 
t l~sis ,  the degree perpendicular to the m e  
xidian 12" 32" w'ould be 60906 fatholns, 
which for tlie present purpose is made use of. 

By the triangles, the point 0 is east from 
the meridian of Triuandqwrwn 190561,12 
feet, and north from the perpendicular at 
that station 480563,62 feet. Also C is east 
630'90,s feet, and north ~87100,96 feet, 
from w.llich, and applying the above de- 
grees, we shall have the arc TM 1" 19' 26*,4; 
Tm=47' 2;",56; aiid therefore=Mm 31' 
59",84. Also OM 31' 17",13, ~ m = l O '  
27';42, and P O  76." 53' 56.",7, tlie latitude M- 0 
of the observatory being 13' 04' 09",3. 

Then iu the spherical triangle PO-I ,  
right angled at M ,  we have Cos O M :  Rad "' 

: : Cos. P O  : Cos P M x 7 6 0  55' 48",72, to 
which add the arc firm, there will be had 
Pm=77" 27' 4in,56, tlie co-latitude of the 
point PA. 

The11 again as rad. : Cos Cm:: Cos mP: P 
Cos PC=77" 27' 47',77; therefore the latitude of Carangooly, 
will be 120 32' 1 2  ',!23. 

* The ratio of the earth's diameters has been deteAined, by. 
using the degree as brought'out here, and the one'in latitude 50. 
41', as deduced from the measured arc .between GreewiJ l  md 
Piii is. H lii~h is 6085 1 fathoms ; and these two give the ratio of 
the polar to Lhe equatrial diameters to be 1 : 1,003567, supposiu~ 
the earill to be an ellinsoid. 

- 
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I POSTSCRIPT. ' 

I -Since the above has been written, the triangles 
derived from the side Maumdoor and Poonauk, and 
brouqht down westerly as far as IVoritty, have been 
computed, and it appears that the distance be- 
tween ~Waumdoor ' and l o r i t t y ,  which is common 
to both series, exceeds the former by 6,9 feet; 
so that the mean of the two, equal 133485,O feet, 
1x1s been takell for obtaining anew both the meri- 
dional and perpendicular arcs ; the former of which , i s  574337,01 feet, and the latter P90848,5 feet ; 

1 whence the degree an the meridian will be hat1 
, 60495 fathoms nearly, and the degree perpendicu- 
I ' lar to the meridian at Carangooly 61 061 fathoms 

nearly. 

The difference of 6,9 feet Is more than what I 
expected, but i t  has been occasioned by the great 
difficulty in getting the angles in the great triangle, 
Maumdoor, Mullapode, a i d  Poonauk. But as i t  
appears that the side Mulhpode and Maumdoor has 
been in excess, and the side Poonazck and Maum- 
door in defect, it must follow that the mean dis- 
tance of &Iaumdoor and Ifi'britty, brought out by 
triangles derived from these two sides, must be 
very near the truth. 

Now this latitude has been made use of to find the latitude of Cur- 
nntighur, and the same process has been followed for finding the 
length of a degree on the per ndicular in the latitude of Carangooly 
as is here given: and that d tr gree taken, with the easting of the ob- 
servatory from the tueridian of Carangody to compute the latitude 
a second time, whicl~ came out 120 32' 18",27, and is here applied 
for re-computing the perpendicular degree: but the difference is 
too trifling to affect the difference of longitude, and therefore the 
degree comes out tbe same. 

It is scarcely necessary to notice, that the distance of the obser- 
vatory from the n~eri'dian of Trivirndepoorurn being s a  trifling, no 
spheroidal correction has been thought requisite for obtaining the 
latitude of tile point M, and much less for that of C. 
VOL. VIII. 0 












