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TRANSACTIONS * .
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ASTATIC SOCIETY. :

1. -

An account of Experiments made in the MYSorz
CouNTRY, in the year 1804, to investigate the
effects of Terrestrial Refraction. :

BY LIEUTENANT JOHN WARREN,
: Of H. M. 33d Regiment of Foot.

e
e
INTRODUCTION.

N orwirusraxpine the various theories which

have been advanced, at different times, to account

for the effects of refraction*; and the numerous ex-

periments whichhave been made by the most eminent’
philosophers of our times, with a view to discover

some law by which its effects might be reduced to

certain marrow limits, applicable to practice, nothing

sufficiently satisfactory has yet occurred to set the

question finally to rest.

The late GEvaraL Roy was the first among us,
who availed himself of the favorable opportunity
which his survey presented, to pay some minute at-

* Particularly by DE CARTES, LEIBNITZ, the two BERNOUIL-
L1s, and lastly by S1r Isaac NEWTON, whose bypothesis, ground- «

ed on the laws of attraction, now generally obtains among physical
writers. ® ¥ :

Vor IX. B



2 EXPERIMENTS ON

tention to the effects of terrestrial refraction. After
~him Coroner Wrrrtays and Mr. DALBY resumed
the investigation, as far as the service on which they
were employed conveniently allowed:: but as ' this
was but' a’secondary-object with them, little addi-
{ional information is to be gathered from - their la-
bours. Masor MupGk has, indeed, made a number
of experiments since ‘that time ; but the result has
fallen so far short of his expectations,that he promises,
in: his latest publication, to resume and pay particular
attention tothe subject : and we have nodoubt every
right to expect something very valuable from ‘that
quarter. But, may not the laws of refraction ‘be'’so
materially affected by gravity, and other unknown
causes, as to vary in different parts of the globe, and
that theory which obtains in high northern‘atitudes
fail in tropical regions? indeed, the irregularities
which of late have been detected in the declinations
of certain stars *, which, though unobserved in' Eng-
land, are powerfully” felt in these climates, sufficient-
ly ‘'show how much we have reason to suspect an

* MaJor LAMBTON, in a postscript to one of his late reports to
government, has this observation. “Wefind here, that different stars
“¢ give very different latitudes after being corrected for aberration,
¢ nutation, &c. At Trivandeporum, the latitude of that statiom by

Aldebaran was 11° 44 52" 59. The latitude 'by Regulus was
11° 44 47" 84, and the latitude by zOrionis, 11° 44’ 40” 91. I had
‘made observations by the same three starsat Paudree station, where
those by Regulus and «Orionis were often interrupted onaccountof
the bad weather, and consequently left doubtful: but the differences
notwithstanding were nearly the same, &c. Though these obser-
vations have been set aside, they serve sufficiently to prove that the
declinations, as laid down in Europe, are irregular kere, and ‘this
may probably arise from the uncertainty we labour under with re-
spect to the laws of refraction: and in consequence of erring in
that, the difference of the corrected zenith distances of two stars
observed in Europe, will not be the same ‘s the difference ‘which
.the.sa_m.e Stars will give in thislatitude. T am, however, hazarding
an opinion, but as I intend, being more satisfied as to the fuct, I
hope T shall be able to say more on the subject hereafter.” ™
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TERRESTRIAL REERACTION. g '3
effect of the.sort, and. must eyince thg expediency of
obtaining; corresponding expetiments in different lati;
tudes; for, it is obyious, that: even, to ascertain any
deviation| inj-a, system,  perhaps too generalised,
might; be attended with incalculable advantages.to

SCIERCE. (o1t hogodl G 3) aodsmiotinl Isnoif
{ 1 I i
vaddl . etuod

AU & ShsMh ‘ LI Ao ROBAN
Tt must be owned, that to render experiments on

“terrestrial refraction pointedly useful, Litwould be ne-

cessary to. shew how discoveries ‘in This province
might apply and be extended to refraction in general.
Hitherto, on this recendite subject, nothing which
would immediately apply has reached my knowleﬂ_gc -
but asso;much is still to be done whenever refrac-
tion s, congerned, . we may:argue, that, in the, present
stage: of joir  information, = observations, confined;to
terrestrial: objects may be deemed sufficient. = 1
It has-heen stated on experiments*, that the refrac-
tive ipower of  the air is propditional to its density;
and this is: as its weight direetly, and heat, in-
versely. It would then appear, were our barometers
and-thermometers, sufficiently aceurate;-that by com-
paring them at any given time, the ratio of its density
might be had.  But it has been fourld, ofi trial, that

‘in the present unimproved state of these instruments,
‘chaniges; not very minute, in the density of  the at-
mosphere, escape our notice, when a reference is ' made
to them alone. ST

Now, since we have every reason to suppese, that
whatever share, heat, cold, or eleetricity, -mayhave
separately on the refractive powers of the ‘ait' " heir

* By HALLEY. S S

t EuLReg, aftera -umber of experiments on the immediate_eff;
of heat and cold, on the refractive powers of media, concludes, “ that,
“ in all translucent substances, the focal distances diminish with theé
‘“ heat, which diminution, he conce_ivss, is owing to a change in the

82
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G EXPERIMENTS ON

effect is ‘extremely “fticonsiderable,” when compared
with; thaat caused: by the bulk ‘of ‘water>contaitred i
‘dissolution in: the atmosphere:  we may,’ therefore,
in the present inquiry, - consider them ‘merely' a5
agents, composing and decomposing pergepug}ly the
a ;-and neglect the consideration 'of that' inimediate
effect which' Smrra and' Evrer® have ascribed "to
them, . Should e then succeed, in ascertaining, with
any degree. of accuracy, the relative degree of m6is-
ture and diyness, at the different times,of‘oliééﬁ?&ﬁ
tion, we shall (without neglecting other consiilera~
tions) lay more stress on these results, thanon what
might be deduced separately from observations of the
barometer and thermometer. 4t :

. Before entering into’ the subject of experiments, it
will be proper to prefacea few words on' the motives
which, induced me to attend  particularly to 'the'ef:’
fects of terrestrial refraction, at the time that'T'did’;"
as it, will afford an opportunity of giving'an aceetint
of the data on which 1 chiefly proceeded. " 1912171 20

Haying, received  directions from Major LiAMB-_
TON ¥, tg measure a line near Bangalore, to $eive as'
atbase of verification to the trigonometrical operations
which..were then: carried 'on under his supefintend*
ance,. it occurred to me, when this service was 'com-'
pleted, that so favourable an opportunity Avas tiot
likely to recur, for entering minutely into the sub-
ject; for every possible means had béen taken, to’in-
sure as acecurate a measurement as could be effected :
and this line, " together with -the elevation of one of

e

““ refractive power of the substance itself; which probably - increases
“* by heat, and diminishes by cold.” Meony
But-this-applies-chiefly to hard média, such &s glass lenses, &c. &¢.
and;may; be deemed (for the present) too inconsiderable to “require
particular notice, where airfisthe medium . loat bt diie! B
* Whose assistant I then was.






