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INTRODUCTION.

Though Captain Couchman, who is the author of the greater part of this volume and the
compiler of the remainder, bas provided a short preface, it is necessary that a few words should
be added to give an account of the circumstances of its production.

Captain Couchman had not quite finished his manuscript when he was transferred to the
Head Quarters Office of the Survey of India in Calcutta. This was in the spring of 1914. The
paper was being printed in Dehra Dan, but it was still possible to send proofs for him to see
before they were finally printed off, and he was able to see all the earlier chapters in type.

In August, however, the war broke out and two months later Captain Couchman, together
with more than half the officers of the Survey Department, was recalled to military duty, and
left India for Eugland before the end of October.

‘Thus it has come about that the last two chapters, which contain the discussion of the
methods of reduction aud of the results, have not been seen by Captain Couchman since he first
wrote them.

Those of us who have been left behind have read the proofs carefully and hope that there
is nothing of importance in those chapters which their author would have wished to revise, but it
is only fair to point out that he had to finish them in haste when preparing for his transfer to
Calcutta and while taking up new and onerous duties there, and that he has not seen them since.

All the proofs have been read and corrected by Babu Rasik Chandra Ray of the
Computing Office, who did his share of the work with care and discretion.

The observatious of six successive seasons are described in this book, namely those from
the autumn of 1907 to the spring of 1913.

The first season’s observations were made by Mr. J. de Graaff Hunter and myself, those
of the next three seasons by Major H. M. Cowie, and those of the last two seasoms by
Captain Coucliman.

The clock that has been in use throughout is the one which was

The equipment. purchased with the rest of the equipment in 1902. It was made by
Messrs. Strasser and Rohde of Glasshiitte in Saxony and has a half-
seconds invar pendulum.

There are signs that it has deteriorated since it was first taken iuto use. Considering how
very carefully it has always been handled this should not have happened. The cause of the
irregularities has not been definitely traced, but it is more likely to be connected with adhesion
between the contact points than with defects of the wheel-work.
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The arrangement for making electric contact is such that the moving contact point, carried
by the pendulum, comes up against the other, which is carried by a light lever, just as the
pendulum is finishing its upward swing, so that it has at that instant almost no momentum ; the
contact points are separated again by the return motion of the pendulum very soon after that

motion has begun. It is clear, therefore, that any resistance offered either at the time of making
or breaking contact would have an important effect.

In 1913 when Cavaliere F. de Filippi started on his great expedition to the Karakorum
region, Commander Alessio, his second in command, visited Dehra Din before joining the main
body in Kashmir, and swung his pendulums alongside of ours in our pendulum room.

These operations are alluded to on p. 133 of this book, and I mention them in connection
with the above remarks on the clock because Commander Alessio was equipped with a break-circuit
chronometer of English make and Captain Couchman was much impressed by the accordance
between the results he was able to obtain when using this chronometer. Its rate appeared to be
much less subject to fluctuations than that of the clock. TEnquiries as to the possibility of
obtaining such a chronometer were at once instituted and we are now in possession of one which
it is hoped will form a valuable addition to the equipment.

Pendulum work in India is much hampered by the difficulty of finding suitable observing
rooms. In a tent the variations of temperature are so great as to make the determination of
that of the pendulum difficult and uncertain. The remedy for this would be a pendulum of some
material with a very small thermal expansion. With this in view the proposal was made to
Professor Helmert, shortly after the Indian operations were hegun, that invar should be used ; he
gave an adverse opinion, however, as to the likelihood of any advantage being gained, and expressed
a fear that the fact that invar was magnetic would introduce complications and this had the effect
of preventing the matter from goiug further. It was somewhat of a surprise, therefore, to see
that invar pendulums had heen adopted by the Prussian Geodetic Institute not very long after-
wards with excellent results.

I have made several attempts to get a pendulum made of fused quartz and now have two
which I have been hoping for some time to bring into use, but there have heen delays about the
determination of the constants. Of these pendulums, one has a quartz stem and knife edge and
a brass bob, the other has a quartz bob and stem and a steel knife edge. These are the second
and third pendulums that have been made; the first pendulum was entirely of quartz but the
difficulties of construction were great, the result was fragile, and the stem was broken on its way
to India.

The idea of making a pendulum of fused quartz arose out of a conversation with the late
Sir David Gill who was at the time considering the design of a standard metre of that material.
Since then the behaviour of quartz has not been found to be quite so satisfactory as had been
hoped, a small increase of length having been detected in the metre kept under ohservation at
the National Physical Laboratory.  Bat this liability to slow molecular change would not he a
serious drawback in the case of a pendulum; for the pendulum would be swung at the bage-
station at least twice a year, and the change in length in 6 months would be small and closely
proportional to the time, so that its effect on observations made in the field between two visits
to the base could easily be taken into account.

With a set of quartz pendulums and a good break-circuit chronometer, which it wonld be
easy to protect from chauges of temperature, the restrictions on the number and positions of
pendulum stations in India would be withdrawn, aud we should be free to make observations
under camp conditions wherever we liked.
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This volume contains in Chapter II the details of the observations

Observations at the Edgar made on the Kolar Gold Field by Mr. Hunter and myself, and I am

Skaft, Kolar Gold Field. very glad to have this opportunity of putting on record, in a more

permanent place than the pages of the Annual Report in which an

account of the work was first given, our great appreciation of the assistance that we received both

from the Committee of Management of the Gold Field and from mauy individuals, particularly
from Mr. H. M. A. Cooke of the Champion Reef Mine.

One point of some interest may be mentioned here. The mine ficld suffers very much

from the shocks that are commonly called ““air-blasts”; this is an old term first used, I believe,

in some of the Cornish mines, at a time when the nature of the phenomenon was misunderstood.

These shocks are in effect earthquakes on a small scale caused hy the disturbance of the
equilibrium of pressure which is brought about by the excavation of the shafts and galleries of
the mines. They produce appreciable and sometimes violent oscillations, and when the pendulum
observations were about to be undertaken it was feared that if an air-blast happened to take
place during the observation of a pendulum its time of vibration would be affected and,—a much
greater danger,—that the rate of the clock would suffer if an air-blast took place at any time
during the progress of the observations.

The idea occurred to Mr. Hunter that if the oscillations caused by air-blasts were capable
of affecting the time of vibration of a swinging pendulum they would be equally capable of
starting a vibration in a pendulum at rest. A stand was, therefore, devised and made up in the
workshops of the Champion Reef Mine, and on it the auxiliary pendulum, which is used for the
flexure observation, was hung; a lamp was so placed that its light reflected from the pendulum
mirror fell on a screcn some distance away, so that any vibration of the pendulum would be re-
vealed by a movement of the spot of light. 'The auxiliary pendulum has very nearly the same
period as the invariable pendulums and the clock pendulam, so that it was fair to assume that if it
was set in motion the time of vibration of any other pendulum that was in motion would be
affected. However, throughout the whole time covered by the observations, though some air-
blasts took place, not the slightest motion of the spot of light was ever detected, and the conclusion
was that, ordinarily at any rate, the oscillations set up are of too short period to affect a
pendulum with so long a period as half a second.

This agrees with what I had noticed in 1904 at Colaba where the pendulum room was
very near a fort in which heavy artillery was practising. The concussion produced by the firing,
though it shook the whole house, did not seem to have any effect on the time of vibration of the
pesdulums.

The observations at the Kolar Gold Field, at the top and bottom of the Edgar Shaft,
were undertaken with a view to obtaining a new value of the mean density of the earth, by
repeating, under more favourable conditions, Sir George Airy’s celebrated Harton Pit experiment¥*,
One of the most serious difficulties that Sir George Airy met with was that of arriving at a
satisfactory value of the average density of the geological formations through which the Harton
Pit descends. The Edgar Shaft throughout its length pierces a homogeneous mass of hornblendie
schist the density of which could be measured with considerable certainty. A difficulty in the
application of Sir George Airy’s method, which had not at first been thought of, was that the
bottom of the Edgar Shaft, though the shaft is 2700 feet deep, is still some 300 feet above the
level of the sea. So that the idea that the bottom of the shaft could be considered to he a point
on the inner surface of a spheroidal shell enveloping the earth was untenable,

T}.le results of the observations are given in Chapter II. They have not so far been put to
any special use. The principal reason why no discussion of them has taken place is that not
long after the observations had been reduced Mr. Hayford produced the results of his

* PMl. Trans. CXLVI, 342.
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Investigation of the isostatic hypothesis, which turned our thoughts into new channels, and at
the same time greatly complicated the process by which the normal value of gravity at any
place is computed. At present the Kolar result, as well as many others, must be regarded in the
sameé way as a botanist regards the specimens that he collects in a new region, namely, as the
material from which ultimately a system may be evolved.

Perhaps the most interesting part of Captain Couchman’s paper is
On the theory of Isostasy.  the last chapter in which he applies Mr. Hayford’s hypothesis of
isostatic compensation to the Indian results.

The hypothesis is thus defived by its author * Let the depth within which the isostatic
compensation is complete be called the depth of compensation = .................. the condition above
the depth of compensation may be expressed as follows:—The mass is any prismatic column
which has for its base a unit area of the horizontal surface which lies at the depth of compensation,
for its edges vertical lines (lines of gravity) and for its upper surface the actual irregular surface
of the earth (or the sea surface if the area in question is beneath the ocean) is the same as the mass
in any other similar prismatic column having any other unit area of the same surface for its
base.”’*

When Mr. Hayford made his monumental calcuiations of the effects of topography and
isostatic compensation on the direction and the intensity of gravity, his first object was to find
out by a discussion of the American observations whether the theory was borne out and could
be said to be an approximation to the real state of density-distribution in the earth’s crust.
The smallness of the outstanding differences between the results of observation and those of
calculation showed that the hypothesis was on the whole sound, and that complete compensation
of mouutain protuberances and ocean hollows may be looked upon as the normal condition,
every departure from which is to be regarded as an anomaly.

The reduction of pendulum observations has thus reached a second stage. Origiually, as
was uatural, when endeavouring to arrive by calculation at the value of gravity at any given
station, the attractive force of the terrestrial masses lying between sea-level and the station was
computed on the assumption that these masses constituted local excesses of matter, that they
were in fact standing on and supported by an unyielding globe.

The calculations of the Ven. J. H. Pratt, Archdeacon of Calcutta, in connection with the
latitude observations at the northern end of Everest’s Great Arc of Meridian, were the first to
show that mountain masses do not in fact exert an attractive force proportional to their bulk ;
that there is some counteracting or compensatory influence at work. This idea of compensation
has gradually developed, and we have now advauced from the conception of a glohe with heights
and hollows on its surface, to that of an internal core, withiu which and on the surface of which
there is a condition of hydrostatic equilibrium ; and of an outer shell or crust of varying thick-
ness, in which the matter is so arranged that where the shell is thin it is proportionately dense
and where thick deficient in density, with the result that all prisms of the same cross section,
extending from the surface of the jand or sea to the surface of the innmer core, contain equal
quautities of matter This condition is known as one of Isostatic Equilibrium, and the theory
demaunds that whenever this equilibrium is disturbed, as by the denudation of mountains and
the deposit of eroded matter, it teuds to be restored by a subterranean flow, or “undertow”’, by
which the excess of matter over areas of deposition is relieved and the defect in areas of erosion

is made goodt.

% - The figure of the earth and [sostasy from measuraments inthe United Slates” by John F, Hayford, p.67.
4+ For a description of this action uide an address by Mr. Hayford to the American Association for the
Advancement of Science, given on 29th Dec. 1910, which may be found in * Science”. N.8. Vol. XXXIII No. 841,

10th Feb, 191], pp. 199-208.
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When an eadeavour is made to calculate what the intensity of gravity at auy place should’
be it is now assumed that there is isostatic equilibrium.

1f observation shows that there is a departure from equilibrium it is evidence that a
disturbing force is at work, with which the forces which make for the restoration of the 1isostatic
state are unable to keep pace. An anomaly, i.e. a difference between the obst?rved value of
gravity commouly denoted by g and the computed value, called yc, is therefore a sign of a non-
quiescent condition ; and where such anomalies occur it will be natural to see whether any cause
of disturbance is visible, such for instance as excessive erosion or deposit; or whether there is
any other sign of unusual forces being at work, such as a change in the height above sea-level,
either in the form of subsidence or of mountain-building.

1f g—rv be positive it would indicate an excess of matter over that which was allowed
for in making the calculation of ., and if negative a defect. Thus in a region subject to rapid
erosion one would expect g—r, to be negative, matter being carried off more rapidly than the
restorative forces can replace it.

The outer slopes of the Himalaya are probably subject to more violent erosion than any
other place in the world, so that it would be reasonable to expect to find that the subaerial
processes were ahead of the subterranean ones, and that the lightening of the mountain masses
had not been made good by the undertow from the areas of deposition.

We should thus have in the crust underlying a Himalayan station a degree of isostatic
compensation corresponding to a greater superficial mass than actually exists, then g, the observed
value of gravity, would be less than v, the value obtained by computation on the assumption of
perfect isostatic compensation ; thatis to say g—v, would be negative.

Since the undertow which restores the equilibrium 1s set in motion by the overloading of
areas of deposition and the lightening of those of erosion, it is not couceivable that it should ever
be in advance of the erosion, aund therefore the theory of isustasy is not competeut to explain a
positive value of g—qc, except in areas of deposition.

A positive value means that the compensation underlying a mountain meass is incomplete ;
that it is appropriate to a smaller mass than that actually in existence. This points to the mass
having been piled up at a greater rate than the forces tending to restore equilibrium could
keep pace with, and leads to the conclusion that in areas of erosion if g—q, is positive a
mountaiu building force wmust be at work.

In areas of deposition the argument is similar. If isostatic equilibrium is perfect ¢ will
be found equal to the computed value .

If originally, when there was isostatic equilibrium, the height of the area was % feet and
if the deposit of the products of erosion has raised it by d% feet, then since A+dh is the
actual visible height we necessarily use that quantity in computing the compensation, hence,
unless the disturbance of equilibrium has been redressed by a subterranean flow induced by the
increase of pressure, we shall always apply too large a negative correction to y when computing
7¢ and thus, v, being rendered toosmall, g—r, will be positive. As already stated it is not
couceivable that the increase of pressure due to deposits should produce a compensation corres-
punding to a larger mass than that which has actually been deposited.

I, therefore, observations at stations in areas of deposit lead to negative values of 9—"c
the theory of isostasy is powerless to explain them. Tt would appear that something must lhave
ocenrred which allowed the loose alluvial deposits to sink downwards and to occupy the space
which had been filled by denser rocks when isostatic equilibrium existed.

It may be contended that there never had been a state of equilibrium ; but we are now
working on the hypothesis so well established in North America by Mr. Hayford, that unless there
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is some disturbing force at work a state of isostatic equilibrium must establish itself iu the course
of time. When we find a state of things which is vot a stage on the way to the establishment
of equilibriuin we are necessarily led to seek for a disturbing cause.

Before, however, going further in this direction it is necessary to make sure that the
anomalies canuot be made to disappear by some permissible modification of the Hayford
hypothesis.

Captain Couchman examines the effect of supposing that the degree of subterranean
compensation may not he in direct proportion to the individual masses standing above sea-level,
but may correspond to the average topography of a wide area.

This rouches on one of the difficulties of the theory of isostasy. It is scarcely credible
that each minor feature of the earth’s snrface is balanced by a corresponding excess or deficiency
in the density of the crust immediately below it, and on the other hand if the balance only
holds good when a very large avea is taken as the unit to be considered, theu the hypothesis
becomes vague and confused.

Moreover, it is obvious that the forms of such areas would not be geometrical, as has to be

assumed in order to make the computation, but would correspond to some natural, perhaps geolo-
gical, lines of separation.

Captain Couchman has made reasonable assumptions and approximations and has deduced
the effects ot several different arrangements. But even when modifications of this kind are
made expressly in order to remove the anomalies, ¢. «. the differences between g and «¢, only
partial success is obtained. It is specially to be noted that the differences between g and vy
cannot be removed by an alteration of the constants in the formula for , becanse differences of
opposite sign are found at places only a few miles apart. If we increase i so as to get rid of
positive values of g—r. at bill stations we increase the negative values of g—q, at stations at
the foot of the hills by the same amount. That is to say if we try to make out that under the
hills there is isostatic equilibrium we are confronted by great deviations from equilibrium under
the plains at their foot, or vice versd, so that we are forced to the conclusion that we are not
merely dealing with an isostatic equilibrium constantly disturbed by the effects of wind and
weather and constantly readjusting itself, hut that there are other forces at work which are, in
certain regions, continually lifting the mountains higher and higher and allowing the material
washed down from their sides to sink deeper and deeper.

So far as [ am aware, the theory put forward by Sir Siduey Burrard iu Professional Paper
No. 12 of the Survey of Iundia, ““ On the Origin of the Himalaya Mountains”, is the omly one
that suggests a common cause for these two effects.

More gravity obsérvations over the plains of the Punjab are much needed in order to see
whether the deficiency noticed at the foot of the hills from Siliguri to Pathankot extends over
the whole of the alluvial plains or follows the line of the hills and bends round to the west into
the Indus Valley and then follows the line of the Suleiman Mountaius.

The whole of the region lying north of the line from Pathankot to Dera Ghazi Khén,
along which a few observations have already been made, requires to be carefully probed by means
of pendulum ohservations at stations not too far apart.

This programme would already have been carried out if the war had not brought all such
work to an end.

Dehra Diin: ‘|

G. P. Lenox CONYNGHAM.
December, 1915.]






PREFACE.

This paper consists of two main divisions, viz :—

(¢) Chapters [—VII, containing full details of the observations made between January, 1908
and April, 1913.

(6) Chapters VIII and IX, giving an accouut of the Hayford or compensation method of
correcting for mass, with a preliminary examination into the effect of this method on our
gravity results in India.

Circumstances have prevented the completion of this examination and the compensation
corrections at 35 stations have yet to be computed. As, however, it is unlikely that these correc-
tions will be computed in the immediate future, it was considered advisable not to delay the
publication of the paper ; the more so, as it marks a2 change in our methods of computing v, and
g—vg- Although the paper bears my name, only a portion of the labour entailed in it is mine.
In Chapters I—VII the names of the ohservers of each season are given and the short discussion
of results in each of these chapters is as a rule based on the reports issued on each season’s
work. In chapter VIII the computation of the reduction tables for zones A to P was initiated
by Major Cowie, carried on by Major Tandy and only completed by me. For those for the outer
zones we are indebted to Mr. J. F. Hayford, late of the United States Coast and Geodetic Survey
and his staff.

For the computation of the actual compensation corrections, also, I am by no means
entirely responsible. ‘The effects up to 100 miles were computed for 49 stations by Major
Cowie, and an enormous amount of labour has been saved by the preparation by Major Tandy of
the three charts from which the effects of the most distant zones can be interpolated.

T'o Lieut.-Col. Lenox Conyngham I am indebted for suggestions and advice and the
interest shown by Colonel Burrard has been of real value.

In the actual preparation of the paper I have had much assistance from the computers of
the Pendulum Party in abstracting and checking the many tables.

The list of those to whom acknowledgments are due would be incomplete with the
omission of the many officers of the Civil Service, the Military Works Service, the Public Works
and other departments who have assisted the observers in obtaining observation rooms at the
field stations and, speaking for myself and my predecessors, I take this opportunity of thanking
them.

Dekra Din :
‘ H. J. Coucuuan.
Aprsl, 1914,
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CHAPTER L
Introductory.

This paper is a continuation of Professional Paper No. 10 *‘ The Pendulum Operations
in India, 1903 to 1907” and contains an account of the observations from January, 1908 to
April, 1913. During this period there have been three observers, namely :—

Major G. P. Lenox Conyngham, R. E., up to April, 1908
Captain H. M. Cowie, R. E,, up to May, 1911
Captain H. J. Couchman, R. E,, up to April, 1914,

The apparatus and method of observation have remained the same throughout the period
and are fully described in Professional Paper No. 10. For the last 7 or 8 years, however, the pendulum
stand has been fixed to a hollow iron pedestal, the brick pillar being dispensed with. At the
beginning and end of each field season the pendulums have heen swung at the base station
Dehra Din, the value of gravity at each field station being deduced from the difference of
the time of vibration at the field station from the mean time of vibration for the scason at
Dehra Din. The exact formula is s? g= s% g,

where s = time of vibration at Dehra Dian
s = 2 ' at field station
o = acceleration of gravity at Dehra Din
g = . ’s at field station.
For small variations of s, the formula may be more conveuiently expressed thus:—
s—3,

The value of g at Dehra Dun has been taken throughout the whole period of observations as
979- 063 dynes.

This value depends ultimately on the value of g at Potsdam, 981‘ 274 and was derived directly

from the value of gy at Kew, 981- 200, the difference, Potsdam —Kew, having been previously

determined.

The connection hetween Kew and Dehra Din should be strengthened when an oppor-
tunity occurs, but meanwhile we have other evidence that our value isnot likely to be much in
error. In 1905 Dr. Hecker swung his pendulums alongside ours at Jalpaiguri; his value of g
differed from ours by only 0:002 dynes. In 1906 Commander Alessio made observations at
Colaba in the same room as that occupied by Major Lenox Conyngham in 1904 ; his value of ¢
was 0-004 dynes less than ours,

Value found for g at Jalpaiguri: by Doctor Ilackor 978.024 by Major Lenox Conyngham 978:922
Value found for g at Colaba : by Comimander Alessio 978 627: by Mujor Lenox Conyngham 978°631.
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The values of s, at Dehra Daun are shewn for each season in the subsequent chapters.
They have varied in a curious way and no explanation can be given of the changes. Figure 1
shows the variations in the times of vibration of the individual pendulums and the actual values
of the mean time of vibration at Dehra Dan.

The curves of the four pendulums have some points of similarity. Thus from May, 1908
to November, 1909, all show a fall, and thence to November, 1911 all show a rise. At ﬁr;t sight
therefore, one might suspect that gravity had varied, but it must be remembered that the pendu-
lums are all of exactly similar construction and material and were probably made at the same
time ; consequently, it is likely that any molecular changes would be the same in all.

Furthermore, any error in the thermometers etc. would have a similar effect on all the
perdulums so that apart from accidents, such as seems to have happened to No. 137 in November,
1906, we should expect the curves to be similar.

The apparent increase in length in all the pendulums since November, 1909 may be due
to the wearing of the agate edges and, if this is so, the increase will probably continue.

A new pendulum of which the bobis of brass and the stem of fused quartz has lately
been received and, as soon as its constants have been determined, will be brought into use; it will
be interesting to observe whether its variations agree at all with those of the other pendulums

Having found g, the observed value of gravity at the field station, we then compare it with
the normal value. To do this it is necessary to apply corrections for the height of the station
and for surface masses. The practice in all our previcus reports, and which is in accordance
with that of the International Geodetic Association, has been to apply these correctious to the
observed value, y, and thus obtain a value of gravity at sea-level, usually called g,”, which can
be compared with the normal value v, based on the latitnde formula. This practice seems
theoretically unsound, as we are applying theoretical corrections to an observed value, and our g,”
is thus a somewhat hybrid quantity. It seems preferable to apply our theoretical corrections
for height and mass to the theoretical value, 4, of gravity at sea-.level and thus obtain a
theoretical value at the station which can be directly compared with the obhserved value.
Obviously the value of g — o (with the appropriate suffixes) is the same whatever procedure is
adopted, but the latter is used in this paper and will be continued.

The question of the appropriate suffixes to he employed now arises. The normal value
of gravity at sea-level based on the latitude formula, and the observed value at the station have
always been called 4, aud g, and these will not be altered. The other generally accepted
suffixes are g, for ohserved gravity corrected for height and g,” for observed gravity corrected
for height and mass. As, however, we shall in future apply our corrections to v, instead of g,
these last will not be required. Moreover, there are at least three methods of allowing for the
effect of surface masses on gravity, namely the Bouguer, the Free Air and the Hayford (or
Isostatic Compensation) hypotheses. If suffixes are considered necessary then alphabetical ones
are irresistibly suggested, viz:—

v, for the Free Air
vp for the Bouguer
7. for the Compensation hypothesis.

It may be urged that these letter suffixes will have no direct meaning in any other language
but our own, hut the order of them is a natural one and in this way. The Free Air method
assumes that masses have no effect on gravity, the height alone being allowed for. The Bouguer
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method allows for height and surface masses, and the Compensation method for height, surface

masses and their compensation.
In this paper, therefore, the above suffixes will be used.

In the abstracts of each season’s work in Chapters 1I - VIT, only the Bouguer
residuals are shown, the discussion of the Hayford (or Compensation) method being given in
Chapters VIII and IX.

In connection with the Bouguer correction we have aunother change of procedure to

N .7/7 38
record. The formula for this is —{{— XA

where 4 = height of station

R = radius of earth=20,900,000 feet

8 = mean surface deusity of earth

A = mean density of earth as a whole.

. L .8 1

In our previous publications we have assumed 8§ = 28 and A = 5°6 e—r = —-
when the formula becomes + iig Better values of & and A are however 2:'67 and 5'576
and using these, as we have done in this paper, the value of% hecomes EJ_OQ and the
formula is therefore -+ %? This change alters the old values of the Bouguer correc-

tions given in Professional Paper No. 10 by about —21?1'(1 part, and explains why the values given

in this paper differ from those in our Reports published since 1907.

A similar change has been made in the orographical correction which takes account
of the departure of the actual surface of the ground from a plave of the same height as the
station. The change is, however, small at all the stations dealt with in Professional Paper No. 10,
. . . 2q4
The correction for height has not been altered, and is — %—

It will, however, be noticed that at some stations the value of the height correction
differs from that previously published. Thisis due to the fact that in some cases the radius
of the earth, R, has been taken as 21,000,000 feet, whereas the value now used is 20,900,000
feet. The change in the correetion is small.

The formula used in this paper for computing the normal value of gravity at sea-level
is that deduced by Professor Helmert in 1911, viz:—

Yo = 978-030 (1+ 0°005302 sin’p —0' 000007 sin® 2 ¢)

where ¢ 1s the latitude of the station.
Previous to the publication of this paper we have used Helmert’s old formula which was
Yo = 978-0 (1 + 0-005310 sin’p)
and it is, therefore, to he noted that the new values of v, will all be greater than the old ones
and by amounts varying in India from ‘029 to -021.
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A list of all the gravity stations dealt with in Professiunal Paper No. 10 is given below with
the new values of v, and of the Bouguer and orographical corrections:—

| Corrections
Station Latitude |Longitude |Height| =, for rch:)n;ss orogra- 7p g 9—7Tg
height ruer) phical
|
o s ow| o 4wy feet | dynes dynes dynes dynes | dynes dynes | dynes
Delira Din .| 30 19 20 | 78 3 15| 2239 |979°347| —~0'210| +0°075| —0'0c4 | 979 208979063 ~0.143
Madras .| 13 4 8] 8o 1454 20 |g7R 294 — 0002 | +0° 001 o [978:293(978°279| —0-014
Colabe o] 18 53 45 | 72 48 47 34 |978°571| =c'003| + 0001 ) 978569 (978631 +0°062
Mussoores (Dunse-

verick) o | 30 27 28 { 5B 3 3317129 |9;9°357! —0-668| +0°240| —0°023|978°904 | 978 776 —0-128
Mussooree (Camel’s .

Back) wo| 3027 35 [ 78 4 32 [ 6924 (979°357 | —0"649| +0°233| —0°025| 97879161978 793 | ~0-123
Cuttack ...l 2029 5|85 52 1 92 |978:662) —0°009| +0-003 o |978:656(978:659| + 0003
Chitra o | 24 12 40 | 88 23 27 64 | 978898 | —0'006| +0 002 o 978-89419;8:878| —0'016
Kisnapur .| 25 2 26| 88 28 29 113 978935 —0 011 | +0°004 o 978:948 978956 +0° 008
Ramchandpur .o | 25 40 57 | 88 32 38 132 |979'000| —0°013| + 000y o 978-992 ] 978:908 | —0-024
Kesarbiri | 26 7 41| 88 31 26 204 [979°031 | —0'01g| +0°007 o [979'019|978'952 | —0-067
Julpaiguri vo | 26 31 16 | BB 44 13 268 | 979'060| —0'025| +0°009| —0 001 [979'043]|978°922| —0" 121
Siliguri .| 26 41 47 | B8 24 50| 387 |979-072| ~0'036| +0-013| —0 0029797047 |978-887 (| —0"160
Kurseong .o | 26 32 51 | 88 16 43 | 4913 |979°08B6| —0°400| +0° 105 —0'018|978'773(078:626| —0"1y47
Darjeeling .| 27 2 47 | 8816 8| 6966 | 979 098 | —0 652 | +0°234| —0'025]|978:655 (978 s01| —0"154
Ssudakphn ..|27 6 6|8 o015 [11706 (979102 —17101| 4+0-395[—0"031|0;8°345[978 190 —0" 153
Simla el 31 619 | 75 9 30| 7043 [y79 409y| —0 G60| +0° 2357 —0'016 [958 970{978-840| —0"130
Kilku ...] 3050 8| 76 56 22 [ 2202 | 979" 387| —0 206 | +0°'074| —0'004|079 251|979 147 —0* 104
Ludhiana .| 3055 25|75 51 9 B3z |979° 394} —0'078| +0 028 o |979°344|979'274| ~0 070
Mian Mir o | 30 30 37 | 74 22 32 708 1979 442 ~0-¢66| + 0024 <] 979° 400|979 383 | —o o617
Ferozepur .| 3055 48 {74 37 4| 647 [970°395| —0'061| +0-022 o |979:33560|959 341 | —o'o15
Pathiinkot .| 32 16 33 ] 75 39 3| 1088 |979 503 —o"101| +0°037| ~0'002|979°436|y79 237| —0 199
Montgomery .| 3039 47 {73 6 18| 557 |979:373| —0-052| +0'019 © |979°340|979'321| —o'019
Dera Ghazi Khan ...| 30 3 49 | 70 45 38 397 |979°326| —0 037 | +0°013 o 979°302|979°192 | —0 110
Multan ol 30 10 1 | 70 25 51 404 [9759°336]| —0.038| +0-014 o 979°312| 979243 | —o0-0b9
Jacobabad .| 28 16 34 |68 27 5 183 | 979 189 | —0'017| +0°006 o [979°178]|979-186| +o00c8
8ibi .. | 29 32 46 7 52 31 434 (979286 | —0'040} +0'015| —0-002|979°258|979"119] —0"139
Mach .| 29 52 25 | 67 18 20| 3522 |979°311| —0°330| +0°118| —0°006 (979093 (978 960 | —0°133
Quettn wo| 3012 15] 67 o 41 {53520 (979°337| —0°517] +0"186| —0°002 (979 004 |978'851| —0'153
Gesupur .1 2833 277 42 3 691 [ 979° 210 —0°065 | +0°023 o |979°-168|9g79 125 —0°043
Meerut .| 20 0 26| 77 41 40 734 | 9797244 | ~0'069{ +0° 025 o |[9j9-200|979° 151} —0°049
Kaliina .| 29 3053|7739 6 810 | 979" 284 | —0'076| +0 027 o |959°235(979 154 —o 081
Nojli .| 29 53 2 77 40 25§ 879 |979°313| —0'082| +0'030]| —0°001 (979260979 143 | —0' 117
Roorkee ...| 29 52 20| 77 53 59 867 [979-311| —0'081 | +0'029| —0°001 979258979 129 —0"129
Hurdwar .1 2056 2078 9 19| 049 [979°317| —0-0Bg| +0°032| —0 002|979 258 [979 122 —0"136
Mohan .| 30 10 53| 77 54 37 | 1660 |979°335| —0"156| +0 056 | —0°003[979°232| 979 1og| —0'123
Asarori | 30 14 25| 77 38 3| 2467 [979-340[ —0-231 ] +0°083| —0-002({979 190|979 059 —0" 131
Fatehpur o] 30 25 53|77 43 37| 1434 | 9797355 —0'134| +0'048| —0°0031979°266|979 147 | —0"119
Kilsi .| 30 31 8] 77 50 26 | 1684 | 979°362| —0 158 +0-057| —0'010| 979251979 131 | —0"120
Rajpur wo| 30 24 12 [ 58 5 47| 3321 {979°353| —0"311| +0 112[ —0"009 (979 145|979 002 | —0°143




CHAPTER II.

The Pendulum Operations in 1907-08.

The object of the observations made in the season 1907-08 was to ascertain whether, in
montane and sub-montane regions in the southern portion of the Indian peninsula, the force of
gravity varied from normal in like manner and degree as in northern India.

The two areas differ in many important particulars. Geologically, south India is far older
than north, and the mountains are more probably the remains of extensive plateaux than the
result of folding or upheaval of the crust. Physically, the pendulum stations occupied this
season, though actually of about the same height as the Himalayan ones in northern India, are
situated on the summits of the mountain masses, while the latter are but points on the outer
slopes.

An entirely novel class of station was that at the bottom of the Edgar Shaft in the Kolar
gold field. The other stations may be divided into three classes, namely :—

1. Hilltop ... Ootacamund.
Kodaikanal
Yercaud

2. Sub-montane ... Salem

3. Plateau ... Bangalore
Mysore

Edgar Shaft (Surfuce station).

The observations were made by Major G. P. Lenox Conyngham, R.E., assisted at all but
two of the stations by Mr. J. de G. Hunter, M. A.

The descriptions of the stations are given below :—

Bangalore.
Latitude ... 13° 0’ 41
Longitude ... 77° 35" 17
Height ... 8118 feet.

The pendulum station was in the bnilding which contains the S.W. end of the Bangalore
Base-line, and is therefore identical with the station at which Captain Basevi made pendulum
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observations in September-October, 1868. This station is thus described in G.T.S. Vol, V :—“The
station is on rising ground about 24 miles north from the new public offices of the Mysore
Government, and a short distance west of the road to Nundydroog and Hyderibad”. There is
a note in G.T.S. Synoptical Volume XXIX to the effect that the station was reported in 1893
to have been completely destroyed, and the building which is now standing (1908) is not of cut

stone. 1t has presumably been rebuilt since 1893 but the pusition may be considered identical
for the purposes of the pendulum observations.

Mysore.
Latitude ... 12° 18" 52
Longitude ... 76° 40’ 20”
Height ... 2501 feet.

The pendulum station was situated in the large eastern room of the row of out-offices
to the south of the building known as the Military Staff Quarters or the upper Residency, which
stands on high ground about three quarters of a mile east of the Residency. A line of levels run
from the rail level at the station showed that the floor of the room was 7'9 feet higher. The
height of the rail level was given by the Railway Engineers as 24920 feet, hence the height of
the floor is 2499-9 feet. An independent determination made by the Executive Engineer gave
2501'9 feet. The mean has heen adopted.

Edgar Shaft. (Underground station).

Latitude . 12° 53" 46”7
Longitude ... 78° 15 41”
Height ... 328 feet,

The underground pendulum station was at the bottom of the Edgar Shaft of the Mysore
gold mine. This shaft is 2628 feet deep from the doors at the top. It is circular in section,
18 feet in diameter and brick lined. Three small platforms of bricks in cement were built to
receive the pendulum stand, flash box and thermometer-reading telescope respectively and each
had a heavy iron plate, bedded in cement, on its upper surface. The pendulum pedestal was
cemented to one of these plates.

The bricking stage was suspended about 9 feet ahbove the hottom,
so as to form a sort of ceiling, and sheets of corrugated iron were attached to this in
several places so as to protect the various instruments from dripping water. The amount of
water which found its way into the shaft was sufficient to cover the floor to a depth of about
3 inches in 24 hours. The height of the doors above mean sea-level, as determined by levelling
from one of the mine bench-marks, is 29557 feet. The height of this bench-mark depends on that
of arailway bench-mark pear Qoregum statiov.

Edgar Shaft. (Surface station).

Latitude ... 12° 55 477
Lougitude ... 78° 18" 8"
Height co 2945 feet.

The surface pendulum station was in a store godown situated about 100 feet north of
the shaft. The room was large and had a tiled roof of fair quality. It had 5 windows closed
by wooden shutters, and one door. From one of the windows on the north side the shutters
were removed and glass was put in instead, the other windows were covered with mats on the
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outside as a protection against the sun’s radiation. A thick curtain was put up outside the door.
A special platform of brick on edge in cement was prepared for the pendulum pedestal.

Salem.
Latitude ... 11° 40" H”
Longitude ... 78° 9’ 10"
Height co 948 feet.

The pendulum station was situated in a bungalow which stands about 300 yards south
of the Salem Municipal Dak Bungalow on the western side of the main road which runs north
and south. A line of levels was run from the G.T.S. bench-mark on the platform of Salem
(Suramaungalam) railway station to the pendulum room by the Executive Engineer, P.W.D,,
and showed that the floor of the room is 24-7 feet higher than the bench-mark. The height
of the latter above mean-sea-level is 9228 feet.

Yercaud.
Latitude ... 11° 46" 56"
Longitude ... 787 12" 29"
Height oo 4493 feet.

The pendulum station was situated in the S.W. room of the P.W.D. rest-house near
the S.W. end of the lake. A line of levels was run from a point marked A 4448 on the map
and it showed that the floor of the pendulum room was 445 feet higher than that point. The
point in question is not well defined and there may be an error of 2 or 3 feet in this result,
irrespective of any inaccuracy in the height given on the map.

Ootacamund.
Latitude . 11° 247 3877
Longitude ... 76° 42  3”
Height ... 7395 feet.

The pendulum station was in a small room on the north side of the building which was
formerly the Europeans’ jail and which is now the office of the Epigraphical Department. This
brilding is ou a knoll which lies to the S.S.W. of St. Stephen’s Church and N.E. of the
embankment on which the railway crosses the lake. The distance of the building from the
church is about 725 yards, and from the nearest point of the margin of the lake ahout 620
yards. There is a railway bench-mark, height 7220-5 feet on the road, near the point where
the railway, at present in course of construction, will cross it. A line of levels run from this
bench-mark made the height of the floor of the pendulum room 7392 feet. There was a station
of the triangulation near 8t. Thomas’ Church and its height as shown on the map was 7271 feet.
The station could not be found but as the ground near the church is flat, the line of levels was
continued to the flat ground: assuming the height of the latter to be 7271 feet, that of the floor
of the pendulum room was found to be 7398 feet. The mean of these two values has heen
adopted.

Kodaikanal.
Latitude ... 10° 13" 50”
Longitude ... 77° 27’ 56"
Height ... 7665 feet.

The pendulum station was situated in the store room which stands about 40 yards
north of the transit house of the Solar Physics Observatory. The height of the cistern of the
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barometer of the Observatory was given by the Director and the difference in height between the
cistern and the floor of pendulum room was determined by levelling. A small concrete pillar was
built for the pendulum stand. The time observations were made by Mr. Hanuman Prasad with
the transit instrument helonging to the Observatory, one of the transits of the original longitude
equipment of the Survey of India.

On the whole satisfactory rooms were available for the observations and it was possible to

ensure a fairly steady temperature. No corrections for lag have been applied in deducing the
times of vibration.

The results of the determinations of the flexure correction are given in Table L.

Table I.— Flezure Correction.

Observed Adopted Observed Adopted
statlon Date Correction Correction Station Date Correction Correction
10~7 secs. 107 secs. 10~7 secs. 107 secs.
1908 1908
Dchra Dan | Japrary 1st] =357°0 Jan. 1st to 4th | Salem ... | March 1Ist| —357°1
56.5 ~56 556
“ 4th 539 “ 3rd 564
5573 564 —66
" 13th 53°6 Jan. 4th to 13th
538 - 54
Babgalore...|February 2nd| —gs1°7 Yercaud ... | March 6th| —55-4
522 55°7
" bth 361 - 9th 54'0
5574 - b4 35§ - 66
Mysore ... |February 6thy —380 Ootacamupd| March 15th| —6o°3
5778 387
. Othl 364 . 18th| 575
5575 -57 57°9 - 59
Edgar Shaft|Februaryl7th] —g4-2 Kodaikanal | March 22pd] —89'9
(Under- 359 904
ground) . 20th 309 . 26th 827
50°9 -53 808 - 86
Edgar Shaft February2lst] —49-4 - i —ag*
(Surface) 404 Debra Din | April 17th :;g
A O . 28rd 440
487 434 -5
W 26th 482 —-49 )

At Kodaikanal the marble slab carrying the pendulum support was cemented to an isola-
ted concrete pillar built speciallv for the purpose ; the large correction is therefore probably due
to the nature of this pillar.

During this season the new bent tramsit instrument, made by Messrs. Troughton and
Simms, was taken into use for the first time. It gave thoroughly satisfactory results, the mean
p. €. of the clock rate being +0°014 secs.

The details of the observations are given in Table II.
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Table IT.—Details of the Observations.
® @ |Temperature| = Correction on account ol
| & |&s] £ |3 z d Reduced
3 a £'a = = A s Observe ° K educe
< = = |2 £ » £ T.| 55 B Time of 5 E o @ Time of
a 2 @ g% © @ lsal=8 k] Vibration L e g e = Vibration
[ [ 5 2 [ s | O e _, < I T - "
R 2 (&1 o g1 5”@ | e v © I £ =
@ = |o gr | = 8 P E & =
= R N
Dehra Dun.
hom| s » , B o E i 8
Ist. | 137 4 24|134°463|— 4°58| 20 | 14°33|+0-10{0°879] 0- 5073610 [+ 269/ —11i—702 | —522 — 56/ o-g507;2388
Joan.| 130 | 5 25(34°915% 458 20 | 14-41| o0-10{0°879] 0" 5072643 269! 11] ;06 533 56| ©0°5071006
1908 | 138 6 26/33° 380 458 21 | 14*53] o0'10/0°878] 0*5076033 269 12| 712 g0z 56| c-g5075020
Night! 140 | 7 24/35-263] 4°53] 20 | 14°58) o°10/0°878] 0*5071913 269 11| 714 532 56| o°5070869
Mesan | ... | ‘0°5072521
2nd | 137 | 16 26|34 483|— 4-28 20 | 13793 +0 10{0°882] o' 5073566 |+ 269/~ 11|—683 | —524 |—56| o z072:01
Jan. | 139 | 17 25(34°934| 4°58| 21 [ 13:99] o 10/0-881] o' 5072605 269 1z| 686 534 | 356/ o-z071586
Doy | 138 | 18 29|33°395| 4'58| 20 | 14-13| o-10|0°880] 0" 5076000 269 11| 692 503 56| o'soyz007
140 | 19 27]35°279] 4°58| 20 | 14°21] o°'10/0'880] 05071882 269/ 11l 696 533 3 o-goso853%
Mean 05072502
Menn of Day and Night ... | 0°5072512
2nd | 140 | 4 24(357254]— 4 20| 22 | 14-55|+ 008/ 0°B79] 0 5071935 247|=13|=714 | —533 |—56] o 5070866
Jan, [ 138 § 22|33°371 420 20 | 14'65) o'08/0'879] 0'5076056 247 11| 718 503 56; o-gfo7g015
Night| 139 | 6 22|34°899| 4-20| 19 | 14°74] o'08/0°879| 0-5072678 247! 10| %22 £33 56! o-5o71604
137 7 21(34°448| 4720 18 | 14'80] o0-0B|o'878] 0-5071643 247 9| 72§ £22 56; o-°s072578
’ Mean | ... | ©'z072516
3rd | 140 | 16 25|33°264|— 4°20( 20 | 1438/ +0°08;0:881| 05071913 245|—t1|—508 | —534 [—56] o-gojo8s54
Jan. | 138 | 17 24{33" 381 4'20| 20 [ 14°49] o 08/o°880| o' 5076031 247 11| 70 503 56| 0°3074998
Day | 139 | 1B 23|34 911 4°20| 20 | 14°55] ©0°08/0-879] 0 50720651 247 11| 713 £33 56| o-zo71583
137 | 19 2313474640  4°20] 18 | 14:63] o'08l0'859| 0:5073007 247 9l 717 522 | 56 o-goy2550
Mean 0'5072497
Mean of Day and Night ... | 0'5072506
4th | 137 | 4 39{34°405|~ 3°80] 19 | 17+12|+0°06/0°873) 0°5073736 |+ 223(—10|—839 [ —519 | =54 ©°§072337
Jun.| 139 | § 37348321 3'80| 20 | 17°22| o-06/0°8;1] 0'5072820 223 11| B44 528 | &4 o Fd71606
Night| 138 | 6 341337303 3'80] 21 | 17°27] o006 o'873] o' 5076209 223 12| 846 499 54| o°5o7z021
140 | 7 33357178) 380 19 | 17°29| o0'06/0°B74| 0072093 | 223 10| B4j | 530 | 54 05070875
Mean 05072310
5th | 137 | 16 43134°387|— 2'Bo| 19 | 17°16|+0-07[0"Bj4| 0'5073775 |+ 223|—10l—841 | —3519 [=54| 0507257
Jon. | 139 | 17 42|34°836 3'80| 17 | 17°28] o'o7|0'874] o'5072811 223 8| 847 530 84| ©0°5071593
Day | 138 | 18 40|33 306 3:80] 21 | 17°33] o'o7/0:874] o-5076206 223 12| 849 500 54| o-=oyz014
140 | 19 41135179/ 3°'Bo| 24 | 17°39] o'o7lo'8B73) 05072090 2231 15 8g2 529 54| ©0°5070863
Menn 0°g0725T12
Menn of Day and Night ... | 0'5072511
Tth-] 137 § 2)34°403|— 4733/ 19 | 17°01[+0"0lj0:B76| 05073733 | + 254|—10'—833 | —820 |- 54 ©-5072570
8th | 138 7 1|33r322 4°330 20 | 17°13] ©0'06/0'B54] 05076168 254; 11] 830 i00 34| o'sojgoI8
Jan, | 139 | 17 1|34°837)  4°33) 19 [ 17°0y] o-0bjo-874| 0-5072767 254] 100 836 530 | 54| o°z071501
140 | 19 0{3§'193 433 19 | 17-18] o0-06/0-873| 0 5051844 254) 10 842 5§29 54| o0°s050879
Mean 0° 8072518
8th-| 140 | 5 22{38°194]— 4°33) 19 | 17" 23)+0°05/0'873) 0'goy2050 | +2:4{—10l—R4q | —529 |54 ©0°5070876
Oth | 138 6 26|33'323 4733 26 | 17°29| o-o5/0'R;3| 05076167 254 1) 847 409 34! ©'go75010
Jon.| 139 | 17 37[34' 8352 4°33) 20 | 17'06| o-04]lo0°873] 0-5072776 254| 11| 836 529 §4! o0-go71600
137 1 18 413474030 4033] 18 | 17°10] o'04l0'873) o' 5073741 254 9] 838 519 | 54l o'5o7237s
Mean 0° 5052515




10 PENDULUM OPERATIONS. [CHAP. I1.
Table 11.— Details of the Observations—(Continued).
° g [Temperature | = Correction on nccount of
8 = 8 3 < <
® 2 = —;_‘E 2 =] ‘2 < s Observed ° @ - Reduced
E 023 |25 « |83 _153| & | Timeot | 3 2| 5. | g JLimeot
_ 2 4 2E ° S8 | =2 B Vibration | & o e P 2 | Vibration
3 " S =] <] [SI O‘= [ > &= <]
S - 5 [g|E= 2= ]| 5 3 |9l & | g=le
@ S|8% | s¢ a 3 g 3 =
o g ~ 3] a (=]
Dehra Dun—(contd.)
om) s s , . A s 8
Oth-| 137 [ § 7|34°406[— 4-33] 18 | 1679g6|+0°15/0°870| 0°5073734 |+ 254|— 9|-831 | —517 |54/ o0°5072577
10th | 139 [ 6 11{34-857| 4-33] 18 | 17°13] o'13/0'869] 0 5072766 254/ 9| B39 527 | 54/ 05071501
Jan.| 138 | 17 19|33° 343 4331 20 | 16°74] o-0Blo'871] 0-5076115 254{ 11| 820 498 | 54| ©0°5074986
140 | 18 22|35 209 4°33) 19 | 16°83| o0°'08/0°B70] 0:5072029 254| 10| 825 527 54| ©'5070867
Mean 0'5072505
10th-| 140 | 6 14(35°218|— 4°33| 19 | 16" 55|+ 0°09|0"870] 0" 5072010 [+ 254|—10| =811 —3527 |~54] o 5070862
11th | 138 7 38l33° 340 433 18 | 16°67| o0'09|0-869] 0"5076126 254 9| 817 497 54| ©0'5075003
Jan.{ 139 | 18 33|34°871 4°33| 20 | 16-48] o'o5/0'872] 05072736 254| 11| 808 528 54| ©°507:1589
137 1 19 48Bl34-4220 433 19 | 16°55] o-o5/0°B7z2] 0'5073699 254] 10| 811 518 | 54 o'5072560
Mean 0° 5072504
11th-| 137 6 18[34°424|— 4-33/ 19 | 1634+ 0"09| 0'872] 0°5073696 |+ 254[—10/—801 | —518 {—54| o0 3072567
12th | 139 | 7 23]34°870| 4°33| 19 | 16°44] ©-0g9|0-872] 0°5072737 254| 10| Bob 528 | 54/ o'zo71593
Jun.| 138 | 18 4cl337350 4°33| 21 | 1598 o-14|0°856] 0 5076102 254 12| 7183 501 54| ©°'5075006
140 | 19 4535224 4733 19 | 16°1z] o0°14]0°876] 0°5071996 254 10| 790 531 54| ©0°507086;3
Mean o- 5072508
Mean of 7th to 12th January ... |0:5072509
Bangalore.
h m s s , ° ° $ )
2nd | 137 | 6 a7|32-726]+10°33| 18 | 237 92|+ 0" 14 0°Bi1g]| 05077579 |- 618|— B~ 1172 —486 |~ 54| o'5075241
Feb. | 139 7 56133-118| 10°53] 21 | 24°21] o-14/0' 816 0° 5076645 618{ vz2[ 1186 494 54| 0-5074281
1908 138 | 9 15(31°730] 10°53| 26 | 24°35| o'14j0°816] o z080051 618 18] 193] 467 | 54l o-go75701
Night| 140 | 10 16/33:422| 10°353] 22 | 24747 o'14(0°815] 0°'5075937 618 14| 1199 494 54| 0+5073558
Mean 05075195
3rd | 137 | 18 45/32-719|+10°33| 21 | 23°Boj+0°15|0°8B19] 0° 5077504 |— 618|—12|— 1166 —486 |—54] ©0'5075258
Feb. | 139 | 19 55(33- 120 10°33| 21 | 23°99] o'150°817] 0°5076644 618) 12| 1176 495 | 54 o°5074289
Day | 138 | 21 3|31°733] 10°53[ 21 | 24715 o-15/0°816] o- 5080042 618 12| 1183 467 54| 05077708
40 | 22 2337425/ ro-53l 22 | 24-28] o-15'0°B15) 0 507593¢c 6181 131 1190 494 54/ o°5073561
Mean 0°§075204
Mean of Duy and Night ... 0'5075200J
3rd | 140 | 6 36{33 423+ 10°75 23 | 24° 38| +0-12) 0" 816 0'5078935 | —631 |~ 14/=1195| —494 |=54| o©°5073547
Feb.| 138 7 44|31°726] 10°75| 20 | 24°49] o0-12]/0-815] o 5080061 631 11| 1200 466 | 54/ 05077609
Night| 139 | 8 48|33-105| 10°75| 21 | 24°68] o°12]0'B14] 0°5076677 631 12| 1209 493 ] 54| 05074278
137 9 32{32°695] 10°75 19 { 2475 o-12|0-814] 0-5077653 631 10l 1213 484 54| 0'5075261
Meun 0°5075196
4th | 140 | 18 40|33-436]+ 10" 55| 22 | 24752/ +0 07| 0. B17] 0°507595) |— 631 |—13/~1201| ~ 495 |~ 54 ©°5073557
Feb, [ 138 | 19 44]31°722 10°75] 21 | 24-59| o'07[0-Bis] o' 5080072 631 12| 1203 466 [ 34| o'5077704
Day | 139 | 20 58{33-102] 10°75| 19 | 24°71| o'05|0'814] 0° 5076683 631 | 10/ 1211 493 | 54| o-5074284
137 | 31 6o|32:6Bg| 10°75| 19 | 24-72] o'o7|0 By 05077666 631 10] 1211 484 54| o'5075276
Mesn ... 0' 5075208
Mean of Day and Night ... [ 0°5075201




Table I1.—Details of the Observations—(Continued).
¢ | Temperature | = Correction on account of
- | E |¢® & |2 z
. ; & g3 K| E ) 5 Observed ° ® - Reduced
= > = |2k - s {3 5 'S lime of s 2 ° @ Time of
& | 8 2 g2 ] 2125|228 = Vibration | & e £ e | 5| Vibration
5| E i3 & |s|82|52 8 x| 5| 8|39 %
~ ZT S © ElEa e8| 8 g 3 g =
] =S 1S § a S & =3
= L]
Mysore.
hom s s , o . s H
7th | 137 6 358|32°087\— 1°45| 17 | 26 12|—0"05/ 0" 834 075056955 | + g5 ~ 8|—1280/ —495 |- 57| 05075200
Feb.| 139 8 o|33'402 1°45| 18 | 26°09| o-05/0'835] o 5075983 85 9l 1278 506 57| ©°5074218
1908 | 140 | 10 4|33°715 1°45| 17 | 2a°98| o'o3/0'A34] 0"5075267 83 8 1273 505 57| ©°50733509
Night| 138 | 11 8317994 1°45| 20 | 25°93] o-o03|0 834] 0-5079381 85| | 1271 457 57| o'seo77650
Mean | .. 05075144
ath | 137 | 19 9[33-008[— 1°45/ 19 [ 24°71{+0-13 0841 | 05076906 | + B5|—10/—1251] —500 (=57 ©0°'5075213
Feb.| 139 | 20 12{33 421 145 18 | 24°82] o'13]0 839 o'5075940 85 gl 1216 508 §7] ©°5074235
Day | 130 | 21 57(33°730] 1745| 19 | 25703] o'r3jo-8a;| o-5o75231 | * 85| ro| 1226 g0y | 57| ©'5073516
138 | 22 38]327002] 145l 20 ] 25°21) o-rzlotB3sl 013079358 851 11| w2asl 478 §7| o-5077662
Mean ... 0°§075157
Mean of Day and Night ... [ 0'5075151
8th | 138 6 56|31°999(— 1°11[ 21 | 2357 70|—0'02/ 0 838] 0-5079367 | +65 |—12|—1250 —479 |~37 o'507762;5
Feb. | 140 | 7 5433719 1*11] 19 | 25°69] o-02{0°838] o' z075256 63 10| 1259 508 | 57| o0'5073487
Night| 139 8 59|33 400 1'11{ 18 | 2566 o-oz2|o'8B38| o' 5055988 65 9| 1287 508 57| ©°g5o74222
137 | o 5§[32°990 1] 1 | 2565 ocoz2{0'B36] 05076048 65 6 1237 497 §7| ©'5075196
Mean 0°5075133
Oth | 138 | 19 4j32ro11|—= 1°11| 2v | 24* 77|+ 0090 Byi 0°507;9338 | +65 |—12{—1214 —481 |—57 o0'5077639
Feb. | 140 | 20 1(33°723% 1°11] 19 | 24°8B8| o0'09/0°841] 0°5075246 63 10l 1219 510 57| o°5073513
Day | 129 | 21 3/33°408] 1°11| 19 | 24°93] o-cgi0-839] 0°5075975 65 | 10| 1222|508 | 57| 0°5074243
137 | 22 71327989 111 18 | 2509/ o'ogio 837) o' 5076949 63 9] 1229 497 57| or's075222
Mean 0°5075155
Mean of Day and Night 0:5075144
Edgar Shaft.
(Underground station).
hm| o [ , . o s s
17th| 137 | 8 10[33°B30|+ 4'4%| 14 | 30-39|+0'02|0"876] 0 5077327 | —262|—~5 |—14Bg| —520 [—53] ©°5074998
Feb | 139 9 10|33'236 4'47) 16 | 30°40| o0°02{0'876] 0° 5076369 262) 7 1490 531 53| ©'5074026
1_908 138 | 10 19{31°847% 4°47] 17 | 30'44| o0'02/0'876] o' 3079752 262 8 1492 501 53| ©°'5077436
Night| 140 | 11 1933°554) 447 15 | 30°46] o-02(0°8;6] 0-2075633 262] 6| 1493 531 | 53] o0°5073288
Mean 075074937
18th [ 137 | 20 12[32°846|+ 4°47] 14 | 30*14{+0°09|0"8;7]| o0 5077290 | —262/—35 (<1477 —521 |—53] o-5074972
Feb.| 139 | 21 21/33°253 4°47/ 18 | 30°18| o0'09[0'8;6] o' 2076328 262 ¢ 1479 531 53| ©°£073904
Day | 138 | 22 28{31-863 4747 17 | 30'34| o0'09[0'873] 05079712 262| 8 1487 501 §3| ©o's5077401
140 | 23 28133506 4471 16 | 30° 34l o'o0glo'B;3| 0" 5055608 262l ¥ 1487 529 53] ©'sa73270
Mean ©'5074909
Mean of Day and Night ... (0-5074923
18th{ 140 | 8 +/33°566/+ 4 51| 18 | 2094/ + 008 0*By7| c 5075607 | —265|— g|—1467) —531 |~53] ©°507328:2
F_eb. 138 9 17(31-856] 4°51| 19| 30°03] o'of|0-856] 0'5079729 265! 10| 1471 501 53| ©°'5037429
Night| 139 [ 10 22(33°238] 4°51| 18 | 30°15| o©'0B[0'8;6| 0'5076363 265| o 1477l s3r ! 53| orgo74028
137 | 11 2B132°836] 4°51) 16 | 30°15] o-oB|0:8;6] o-5075313 263 7| 1477 520 53] ©'5074991
Mean 05074933
19th | 140 | 20 7|33 571{+ 4°§1| 18 [ 29'91(+0"01| 0875 ] 0° 5075597 | =265|— 9[=1466 ~531 |—53] ©-50732
Feb.| 138 [ 21 7|31°864] 4°51| 19 | 29° 094 o-o1]0-857] 0°5079709 265| 10| 1467 502 | 53 o‘go;;.‘Zz
Day( 139 | 22 11/133°256] 4°51| 16 | 29°95| o'o1|lo 877 o'5076322 265 7l 1468 531 53| ©0'5073998
137 ) 23 16)32°B521 4511 13 ) 2996 o'erlo'876) o 5077256 2651 sl 14681 530 | 53] o'5074965
Mean 0°'5074912
Mean of Day and Night 0-5074922




12 PENDULUM OPERATIONS, [CHAP. 1I,
Table 11.—Details of the Observations—( Continued).
° ° ° £ | Temperature ] Correction on neeount of
§ | 8 e | 5 |3 <
2 k] 3 K E m ‘E o S Observed ° @ - Reduced
12| 3 |EE| o« |8 |Zc|85| & | dimeot | 2 | F |C o) Timeof
R s £ | E8 g el $2152| % Vibration | & ® 2 falfs g | Vibration
il B S |&|s" || £ g 14| & | B2 |2
[} =215 fa] A c% ' g 2 ]
= i 2]
Edgar Shaft—(contd.)
(Underground station).
hm| & s P ° 8 ¢
I9th | 137 [ 7 56{32°850/+ 4°41| 16 | 29°56|+ 007/ 0879 0 077281 | —259 |~7 |— 1448 —522 |—53| o-5074992
Feb, | 139 | B 49/33°257| 4°471| 18 [ 29°68] o'o7|o-879) 05076320 | 259| 9| 1454| 533 | 53] o's5074012
Night| 138 | ¢ 52{31°868] 4°41| 15[ 29°75| o'07]0°879] 0 35079700 259 6| 1458 503 | 53 o-so7j42:
140 | 10 §0|33°575: 4°41) 15 | 99°76| o-07|0 878 o-so73887 | 239 6| 1458 53z | 53] o0-s073279
Mean 0° 5074926
20Lh | 137 | 20 9[32-861|+ 4°47| 15 | 29-54|+0°07|0 B79) 0-5077253 | —259 (=6 [—1447| —522 |—53] o°5074966
Feb.| 130 [ 21 4|33°265 4'41) 17 | 29757 o'o7|/o-B7R| o'5076300 259 8 1449 532 53| o:5073999
Day | 138 [ 22 2{31-874 4°41| 17 | 29°67] o0:07|0-878] o' 5079083 259| 8 1454 502 53| o'5oj7407
140 | 23 ol33+582. 4741116 | 29°72] o0'07/0'877] 0" 5073571 259] 7| 1436] 531 | 831 o'507326¢
Mean ... [ o'5074909
Mean of Day and Night | 0-5074918
Edgar Shaft.
(Surface station).
hm H H , s o s K
21st | 137 | 12 11|327903|+ 4-B1| 16 | 24°41|—o0-21]0°RB26)] 0°g0j7152 | —2B2(~ 7|—1196 —491 |—49| o-5o75NI27
Feb.| 139 | 13 10[33°319] 4'B1| 17 | 24-18] o'21|0*B25] 0 056173 282 Bl 118% 500 [ 49| 0'5074149
1908] 138 | 14 8[31°926 4+8B1| 18 | 2398 o-2110'826| 0'5079553 282 9l 117§ 472 49| ©0°'5077566
Night| 140 | 15 7(a3°645] 481 16 | 23-Bt| o°21l0'824] o'soys4z7 [ 28z ;| 1167l 499 | 49| o-so734z3
Mean{ ...| o-go73066
22nd| 137 o 25|32-940|+ 4°81l 19 | 2258/ + 010/ 0°B29| 0' 5077066 | —2B2|—10)— 1106 —492 |—49| o0 g0j512%
Feb. | 139 1 27]33°336| 4°81) 20 | 22°67] o'10/0'828] 0-50760091 282 il mim 502 49| o0-3074130
Day | 128 2 29(31°948 4°'B1| 21 | 227540 o'10l0°826] 0'5079497 282 12| 1rrg 472 49| o'5077568
140 | 3 25)33°661 4°81] 19 | 22:91| o-10lo"824) 0 50753091 282] 1ol 1123l 499 | 49| o0-5073428
Mean ... o°goygobs
Menn of Day and Night |0-5075066
22nd | 140 | 12 17[33°640(+ 4°92f 21 | 23 76| +0 0B 0 R23] 0° 5075438 | —28Bg|—12|—1164] —409 [—49] 03073425
Feb.: 138 | 13 19|31 924 4°02| 21| 23°8R8] o-ofjo"B22] 0 2079857 289! 12| 1170 470 49| o©-g5077567
Night| 130 | 14 16/33° 320 4'92] 20 | 23°93] o'cRio'822] o0-50561753 28| 11| 1173 498 49| 0 §0741R3
137 ] 18 17‘32'907 4792/ 18 | 24701 0'08.0'321 0" 5077145 289 9| 1176 488 49| ©'8075I34
I I Menn 0° 5055070
23rd | 140 o 26!33-630%4- 4°'02 20 | 24" 30/ +0°05|0°R22] 0" c0754h0 | —28g|—11|—1186] —498 |—40 o0'gzo31427
Feb, | 138 1 1_:[3|'9|5i 4°92] 23 | 24-31] o oslo 821 ] o' 507058 28g| 14f 1190 450 49| o'g50755608
Day | 139 2 38!33'308‘; 4°92! 22 | 24734 o'oslo-RA21] o'gs07h201 28g| 131 1103 498 49| ©0°5074150
137 3 3Bl32-gor'  4°92| 19 | 2440l o-oclo-B20l o' 2077185 289| 10| 11906 a87 | 49| o'sozzrah
Mean 0° 5075050
Menn of Day and Night |0-5075070
28rd | 137 1+ 12 26]32°90Bl+ 4°61] 21 | 24'27| 0700/0'B23] o' coy7141 | =27y |—12|— 1189 —4Ry |—40[ o-goizras
Feh.| 130 | 13 21{33-317]  4+61] 20 | 14'25| 000l 0'R23| 0-50761Ry | 27 11| 1IRBL 499 | 40| o go74163
Night| 138 | 14 2331001 461} 21 ‘ 24°24 o‘oo!o-SH 0 507nshs 7 12l niRR 470 49| 0°g0;iR7S
140 | 15 "'J.z-(‘.u’ 461 19 | 24°2;| o-oolo-B21| o so7z4ss 7 10| 1189l 49R | 49| o-s07343R
! [ ] | i ; } Mean 0°gcrRos T
24th | 137 | 0 27)3z7 0241+ 4610 19 | 13'66‘+°'0450'32‘- 0°5077105 =271 [—10|=1180} —491 | =49, o-zcjir2g
Feb.| 139 ' v 27133°334] 47610 20 2369l ©0'04:0°824] 0' 5056141 251 11| 1161] 409 | 49/ o-zo74r1z0
Day| 128 | 2 34|3|-937> 4°61; 20 | 23°72) o0'04i0°'823] o g079825 271 1] 11620 4% 49/ o-goyrsba
140 1 3 26131°647  4:610 20 1 23°Ro' nrog o'Rarf orgoyeqaz | ayr |l ) 1166 498 | 49] o-s07auz
Mean o' 5075066
Meap of Day and Night .. | 0'8075071




CHAP. IL.] SEASON, 1907-08. 13
Table I1.—Details of the Observations—(Continued).
" e [Temperatore| -2 Correction on acconnt of
g |3 2 | _ =
E & 83 3 ‘g A S Observed © = w Reduced
23| 2 |=28 i o |3 €5 | o | Timeof | 8 2 ° ¢ | Time of
a = o g2 S “\5a |83 = Vibration L] 2 e ) g | Vibration
/13| 2 |28 = g|1es (o9 & v < & | E2 | ¥
o = o= &) o :'..‘-: g = o 9 = =
3 |° =|8%|g2| 4 S Ela |
= E
Edgar Shaft—(contd.)
(Surface station ).
h m s s , o ° I| s .
24th | 140 | 12 20i33°632|+ 4°61) 21 | 24738 +0'ori0'8:2 0°5075457 [—271 {—12|— 1195 — 498 |—49] o0° 5073432
Feb.| 138 | 13 18i31°919 4°61| 23 | 24735 o-ot1,0'821| 05079570 271 14| 1193 470 49| 03077573
Night| 139 | 14 18:33°316]  4°61| 21 | 24°39| o-o1j0-821]0°5076183 | 271 | 12| 1195/ 498 | 49| o0°35074138
137 | 15 19]32°900  4-61] 19 | 24°38 o-ot/o 821 | 0-3077146 271 vo| 1195) 488 | 49| 0°3075133
I Mean 05075054
25th | 140 | © 32)33-G40|+ 4°61| 22 | 24700|+ 006, 0825 05075437 | =271 |—13|= 1176, —500 |—49| 05073428
Teb.| 138 1 32{31°928 4°61] 21 | 24'05] 000, 0°823] 0'5079547 271 12 1178 471 49| 0'35057566
Day | 139 | 2 26l33-320| 4761] 23 | 24712] o'06 o'B22) 05076172 [ 271 | 14f 1182l 498 | 49| o°5074138
137 3 47|_qz'909 461y 17 | 24723 o‘o6|o‘820 05077141 271 8| 1187 487 49| ©0°3075139
Mecan 0' 5075073
Mean of Day and Night 05075074
Mean of 23rd to 25th Febroary 0'5075072
Salem.
hm| s s , ° ° s s
lst | 137 8 35(32°813|+ 6-82[ 19 | 27 g4{+0°06/0-868) o° 5077367 [—400 |—10|—1369| ~516 [—56] o°5075016
Mar.| 139 9 34[33°219 6:82) 19 | 28°06] 0°'006|0-868] 0-5070410 | 400 10, 137§ 526 56| ©0°5074043
1908 | 138 | 10 44[31°829 6°82( 20 | 28-12| 0'06[{0-868] 0-5079797 400 11 1378 496 56| o-5077456
Night| 140 | 11 42(33°529] 6°82[ 17 | 28'13] ©0°06(0"868] o- 5075691 400 8 1378 526 56] o0-5073323
Mean . 0° 5074960
2nd | 137 | 20 40|32°822[+ 6°82| 20 | 27°25(+0°15/0°872| 03077347 |—400 [—11|=1335 —518 |—56] o'5075027
Mar. | 139 | 21 44[33"228 682 19 | 27-35| o'15/0°871] 05076388 | 400 10| 1349 528 56| o0-'5074034
Day | 138 [ 22 43|31-836 6-82| 20 | 27°50 o'15/0°8B70] 05079780 | 400 11| 1348 498 56| 0°5077467
140 | 23 43/33°536] 6°821 19| 27°68] o' 15/0°868) 05055675 | 400 | 10/ 1356l 526 | 56| o-5073327
Mean 0°5074969
Mean of Day and Night 05074964
2nd [ 140 | B 35/33°512)+ 7°04] 21 | 28-50] o0'00[0'B6Hg| 0° 5055731 |—413 [—12]—1397] —527 |—56] o°5073326
M_nr. 138 9 37|31'816 7:04| 20 | 28-33| o0'00|0'B67] 0:5079831 413 ul 1398 496 56/ ©0°5077457
Night| 139 | 10 44/33' 199 7°04) 20 | 28'53/ o0'00|0'8B68] 0° 5056455 | 413 11| 1398 526 | 56| o-50740351
137 | 11 43)32°791 7°04| 20 | 28'52( 0°'00|0°B6B] 0 5077420 | 413 11| 1397 510 56| o goygozy
Mean | ... | o'5074965
3rd | 140 | 20 37|33°831|+ 7 o4] 22 | 27°65/+0°04{0°873] 0°5075686 |~413 |—13|—1355 —529 [—56] o 5073320
Mar, | 138 | 21 36{31°833 7 04 21 | 27°68] o'o4|o'B73] 0 5079790 413 2| 1356 499 56| o0°5077454
Day | 139 | 22 3833'215] 7°04] 18 | 27-73| o-04{0°871| 0° 5076420 | 413 9| 1359 528 | 56[ o'5074055
137 } 23 39l32°807! 704|171 27:76) o'oqlo'Bjol 0'5077283 | 413 | 18] 1360l 517 | 56 o-5075029
Mean 0°5074965
Menan of Day and Night 05074965
————=
Yercaud.
hm| ¢ ] , ° ° & 5
Gth | 137 | B 54|33-029/— 4-02| 19 | 20718 o-'00|0"793| 0-5076B52 |+ 236 |~10]—98g | —471 |—55| o 5075363
Mar.| 139 | 9 56133°440| 4°02| 20 ] 20720 0°00|0°793) 05075805 | 236 | 1ol 990 | 481 | 55| o-5074395
IQOS 138 [ 10 §7|32°037 4'02} 31 [ 2021 o-00|0°793) 05079273 236 12| 990 454 83| ©°5077098
Night| 140 | 1157|3376 4°02| 18 [ 20°18| o-00fl0'793] o' 5055163 236 9] 989 481 55| ©°5073865
Mean ©° 5075505
Tth | 137 | 20 51(33°083(—~ 4°02| 19 | 19 17|+0°23|0°797 | 0-5076797 |+236 |~10|-039 | —473 |~ 53| o-5075556
Mar.| 139 | 21 52|33°462 402/ 19 | 19°36] o-23)0°795| o 5075845 236 10| 949 482 55| ©°50743585
Day [ 138 | 23 o|32:049) 4°02[ 19 [ 19°63] o-23[0°704] 0'50;9243 | 236 | 10| 962 484 | 55| o°5077998
140 o 15(33°768 4:02) 17 | 20'03] o-23/0°'792] 0-5055148 236 8] o981 480 55| o°5073860
Mean 0°5075500
Mean of Day and Night 0°'5075503
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Table 11.— Details of the Observations—(Continued).
@ ° 2 |Temperature| & Correction on account of
g & e~ & |4 <
° 2|8 |28 = B | e & b Observed | o o | Reduced
= 15| 3 |58| « |&[E,|85]| & | Timeof | & g | o | Time of
A g 5 | 8@ Q 58 | =moe ! % | Vibration | ™ ) a be | 8] Vibration
L 4 o~ S a Q9 o4 a o = ) = Ll
] T |l ) SleEx|ay 173 o - = g @
2 =8 |8&] "~ 2 g 12 |&=
= © &
Yercaud—(contd )
kmji s $ , o o s s
7th | 140 | 9 6|33°770l— 419 20 | 19°92|—0°09|0' 794 | 0° 5075143 246 [—11|—976 | —481 |- 55| o'5073866
Mar.{ 138 [ 10 ©032°045] 4°'19| 20 | 19793 o'og|o'795]| o 5079232 246 1| 977 455 | 53| o'zo78000
Night! 139 | 10 5633°438)  4°19) 19 | 19-78) o0-09)0-796| o 5075855 | 246 | 101 9bg | 482 | 55| ©'5074585
137 | 11 52033°044|  4°19| 17 | 19°72] o'oglo-795| 0 5076820 | 246 8 966 472 | 55| 05073563
Mear | ... 0'5075504
8th | 140 | 20 53/33°782|— 4719} 19 | 19°53|+0°20]0"596] 0° 5075116 246 (—10|—9g5; | —482 |—55| o'5073858
Mar.| 138 | 21 54[32°040] 4710{ 20 | 19°72] o0°20|0-795]| o' 5079242 246 11| 966 455 i3] o'so78o01
Day | 139 | 22 §3{33°455| 4-19] 19 | 19°93| o©°20|0°794] o' 5075860 | 246 100 977 481 55| ©0°5074583
137 | 23 53133°034l  4719] 18 | 20°13] o'20{0°793] 075076845 | 246 9 986 471 | 55| ©°5073570
Mean - 0°5075503
Mean of Day and Night 05075503
Ootacamund.
) h om s K , o ° s s
16th | 137 ] 9 2733'175.—12'35 21 | 147 74|+ 0707/ 0" 730 0°5076511 |+ 725 |—12(—722 | —434 {—59| 05076009
Mar.! 139 | 10 25133°503] 12°35| 21 | 14°78] o©0-07|0°729] 0' 5055547 725 12| 724 442 59| 05075035
1908| 138 | 11 27\327071| 12°35| 22 | 14°87] o0°'07/0'72B] 0'5078936 725 13 729 416 59| ©0°§078444
Night‘: 140 | 12 21({33°910° 12°35) 22 | 14°92| o-o7jo-'728] o 5074829 72§ 13 731 441 59| o-s074310
‘ ! Mean | ... 0'5075050
16th . 137 | 2v 17l33-170|=12"35) 21 | 1487+ 0" 100" 729 0 5056522 725 |—12| =729 | —433 |—59| o-s5076014
Mm‘.! 139 | 22 16(33 384| 1235 21 | 14°95| o-10|0"729]| 0" 5075567 72 12| 733 442 59| ©o'3075040
Dayl 138 | 23 16 31']65‘ 12°35] 21 | 15706 o- 100729 0 5078951 725 12| 7238 417 59] o-5078450
1490 | o 19{33°901] 12°35] 20 | 15713 o©o-10j0°728) 0'5074848 725 1l 741 441 59| ©°5074321
Mean .. 0'5075958
Mean of Day and Night ... |0-5075954
16th | 140 9 25'33'895|—12°06[ 22 | 15 32|+ 0 04| 0 729 0 50748062 708 |—13{—751 | —442 |—89] ©°5074305
Mar,| 138 | 10 25:32°158) 12°06| 22 | 15°34] o o04|0°727| o'5078970 | ;0B 13| 5352 416 | 39| o-5078438
Niglll} 139 | n 23'33'573 12°06) 21 | 15°38| o'o4)0-727| o soys50 708 12 754 441 59| 0'5075033
137 | 12 22]33'I541 12°06| 20 | 15°44| ©o'04;0° 727} 0- 5076560 708 n\ 757 432 59| ©0°5076009
i | Mean 05075940
17th | 140 | 21 23 ‘;_;'Bl)ll—lz'oﬁ 23 | 15°39|+ 007/ 0°728)] o' 5074871 708 —|4‘—754 —441 |—59| ©0'5074311
.\lar.l 138 | 22 22:32°152] 12°06[ 22 | 15°52] o-oylo';28) o' 3078085 708 131 760 416 59| 0'5078445
Day ! 139 | 23 22.33°507] v2°06] 21 | 13°56) o'o7i0'728] 0 z0750603 708 12| 762 441 59| o'5075037
| 137 o 2133131l 12°06l 20 | 15°64] o0'07l0' 720} 0'5076566 708 n\ 766 431 59| ©o-5076007
Mean .. 0° 5075950
Mean of Day and Night 0-5075948
Kodaikanal.
" hm $ s , N ° s s
22ud; 137 1 23 4|32°679/+ 3°84| 19 | 13°97(+0°07|0°525] 05077690 225(—10|— 685|— 431 |—86[ 05056253
Mar.| 139 | 23 2|33°084] 3°84] 20 [ 13797| o0'07(0°725] 0'5076726 223 11| 685 439 | 86 o-50752B0
1908 138 o 1j31° 707 3°84| 22 | 14°06] o'070°724| 0*5080110 2250 13 689 414 86| o-5078683
Nightl 140 | o z;l537 398 384 20 | 14°14] o0°07|l0°723] 0°5075993 2250 11 693 438 | 86| o- 5074540
Mean | ... 0°35056189
23rd | 137 ‘| 10 50/32°682 + 3'84) 20 | 14723+ 0°25]0"723] 0° 5077683 228|— 11|~ 697|= 420 |—86 o 50761235
Mar. 139 | 1t 58(33°077 3'84] 21 | 14°46] o0-235/0°722] 0-5076742 225 12 709 438 ( 86 o-go75272
Day | 138 | 13 58|31°694 A°B4| 22| 1471} o0'25(0°721] 0" 5080143 235| 13 721 4112 86| 05078686
140 | 13 56133°374]  3°84) 21 | 14°93| o-25l0°y20| 05076048 225) 12| 7321 436 { 86 0-5074557
Mean ... 05076188
Mean of Day and Night ... | 0-5076188
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T'sble II.—Details of the Observations— (Continued).

° 2 | Temperature| = Correction on nccount of
a | & |8 g | <
ES & $3 < z @ S Observed @ @ -~ Reduced
3 E £ z E f ./Eg T, Eﬂ 5 e Time of 3 g e e Time of
A £ £ |ec % S cl82152| % | vibration | M 2 g £y | 2| Vibration
@ e it 2 D © o= b vy 4 o 717«4 ;;
A ] 3 o g =] s = [ o = c =
2 g ]
@ o =8 g8l R =2 8 2 =]
[&] = o :u
Kodaikanal—(contd.)
o om| s s , o o s s
23rd | 140 | 22 8[33°374i+ 3°84| 22 | 15°14]—0"15{0" 721 o' 5076050 [— 225|—13]— 742|— 437 |—86] o 5074547
Mar.| 138 [ 23 7[31-6g0 3°84] 22 | 15712 o'i1gjoj21] 0-5080151 2268) 13 741 412 86| o0°5078074
Night! 139 | o 7l33-073| 3°Ba| 21 | 15°09] o'15)0°721] 0* 5076756 225 12| 739|437 | 86| o-s5075257
137 1 832663 3'By| 19 | 15°10| or15l0°719] 0°5077725 225 10 740 427 86| 05076237
Mean | ... o0°50561;79
24th | 140 | 10 16[33°361]+ 3°84] 23 | 15 25/ +0 200" 720] 0°5o76079 [— 225(—14j— 547|— 436 [—86] o'5074571
Mar.| 138 | 11 15{31°687] 3°'84) 23 | 15°44| o-20{0°719] 0" 5080160 225) 14| 757|411 | BO[ o'307866;
Duy | 139 | 12 15337054] 3°84| 22 | 15°03] o°20/0°718] 0°5076796 225 13 766] 435 86 o'go75271
137 1 13 9l32°642l  3°84 21| 15°79] o-20|0 7181 0.5077780 2250 1zl 5740 426 | 86| o-5070257
Mean 0' 50701092

Mean of Day and Night ... | 05076185

o

24th ) 137 | 22 5|32°64(|+ 3°84f 22 | 15714 ‘00l0-722| 0°5077
Mar,| 139 | 23 10l33°056{ 3°84] 20 [ 15°14| o0'00j0° 721} 0°5076
Night,

25th| 138 | to 8|31 698| +
Mar.| 140 | 11 35|33°37!

Day

o |— 225 =13|— 742[— 429 |—B6] o'5036273
2 225 14 742 437 | 86| o-35075291

‘84] 23 | 14°88) +0'23/0° 720
‘84| 21 | 15°11] o0-230°719

‘5080135 [—= 22:|—14]— 729|— 412 |—86] o 5078669
22¢) 12| 740 436 | B6| o 50743354

w
(=)

w
o
n
o
~3
(=3
o
o
w

Meun of Day and Night ... | 0-5076197

Delira Dun.

h m| s s , - ° < s
17th ) 137 | 11 29(32°421|+66'91] 21 |25 91 [+o0°13/0'832( 0°5078317 |—3028|—12|—1270[— 494 |— 45 o0'5072568
Apr.| 139 | 12 39/32°819| 06-91| 22 [26°06| o'130°833) 05077356 | 3928) 13| 1277 505 | 43| o'5071588
Night
22nd | 140 | 12 o|34°594/+ t'34/ 19 (2B 19|—0"11|0'828] 0'5072899 |- 7o|—10|—1381|— 502 |—45 o°'350;08R2
Apr. [ 138 [ 13 o|32°969 1°34| 20 |28 08| o'r1]0-B28] 0°5076996 79l 11| 1376 474 45| 05075011
Night|
Mean | .., 0'3072512
18th | 137 { 23 32(32°425]+66°91] 20 |25°56 [+ 0°16/0'B34] 0° 5078300 [— 3028/ —12|—1252|— 495 |—45 o 5072557
Apr.! 139 | o 42(32'819] 66°91| 21 |25'5;| ©0'16/0'833f 0-5077336 | 3928 12| 1262 505 45| o0°5071004
Day
23rd | 140 © 13(34°' 810+ 134 20 ;2776 |+0 15/0'829] 0°5072867 |~ jol—11l—1360/— 502 [—45 o 35070870
le)pr, 138 1 13327975 1°34| 20 {2791 o-15/0:829] o°'5076983 79| 11| 1368 474 45| ©0'5075006
ay
Meoan ... 0'5072514
Menn of 17th, 18th and 22nd, 23rd April ... [ 0-5072513
20th | 140 | 11 53|34°823)+ 1-1y] 21 (27 15)|—0 010 834 0'5072837 | —69 [—12|—1330]— 505 [—45 o' 5070876
Apr.| 138 | 12 §53(33°003 1717/ 20 [27-15] o'otjo'825] 0'5076g17 69 1| 1330 478 45| ©0°5074984
Night| 139 | 13 s1(34°491] 1717| 18 |27°15| o'e1/0'B34] 0-5073548 69 9| 1330 505 | 45 o-5071590
137 | 14 50[34°051 1°17 17 |27°13| o-o1{o'834] 0'5074513 69 8| 1329 495 43| o-5072567
Mean 0°'5072504
21st | 140 | 23 53|34 824+ 1:17| 20 |27'07{+0°29[0"B35] 0-5072837 | =69 |—11[—1326]— 506 |—~45] o°go70880
Apr.| 138 | o 30[32'990 t-1y| 20 [27°17| o-27|0°8B35) o 5¢c76947 69 il 1330 478 45| o-'5073013
Day | 139 1 56]|34° 481 1'17; 20 |27°33( ©0°270°833] 0 5073571 69 | 1339 503 48| o°5071602
1371 2 olagrezs) 101507 [27°490 oc27[0'833]) 0'50745490 1 69 | 8l 1347l 495 | 45| o-5072585
Mean 05072520

Mean of Day and Night ... | 0-5072512
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Table I1.—Details of the Observations—(Continued).

° g | Temperature | = Correction on account of
s & | =] 2 |= =

o = = < Y = = ° ~ Observed o Reduced
3 3 = E :‘:’ e E T En’:; i Time of ‘3 E k] o Time of
= g g |25 ] 2| 58|22 % | Vibration | M | o | B | B | 5| Vibration

- 5 |32 |%:| & 4 | <] B | E<° 38

@ =87 1z22| @ & s |a ™=

= =
Dehra Dun—(contd.)
A m s s , o | e s s

2lst | 137 |11 46 (34°026/+ 1°37| 20 |27°93+0°05/0°831] 0°3074568 | —80 |—11|—1369|— 494 |—435| ©'5072569
Apr. | 139 |12 48|34°403 1°3;7| 19 |28 01 o0-'03/0'831| 0" 35073600 Bo 10| 1372 504 45| o°507159§5
Night! 138 {13 4832953 1:37] 20 [28'06 o'05|0°831] o' 3076087 8o 1f 1378 475 45| o'go73001
140 [ 14 48 34802 1°37( 18 [28:06| o0-03/0°829} 05072881 8o 9| 1375 502 45| o°5070870
! Mean 0' 5072509
22nd| 137 |23 50 34 041|+ 1°37| 18 | 27°16+0°20|0°834] 0-5054536 | —8o [~ 9|—1331|— 495 [—45] o° 3072576
Apr.| 139 | o 49 (34°480] 1°37| 20 |27°38 o'20|0°833] ©°5073573 80| 11| 1342] 5035 | 43 o°5071590
Day | 138 | 1 49(32°979] 1°37] 21 |27-36| o-20/0'832] 0-5076073 8o | 12| 1350 476 | 45 o'sejsoro
140 | 2 46134 803 1°37] 18 |27°75 ! o'20/0°831) 0- 5072876 8o 9l 1360] 04 | 45 o'5070878
Mean .. | o-3o72514
Mean of Day and Night ... | 0-507251
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In Table III the times of vibration of each pendulum at Dehra Din in January and
April 1908 are collected.

Table III.— Times of vibration at Dehra Dimn.

Date 137 136 139 140 Mean
1908 s $ s s s
January, 1- 2 05072575 0°65075013 0:5071696 05070862 05072512
. 2- 3 2564 5007 1594 0860 2506
“ +- 5 2556 5017 1601 0869 2511
LTz 2570 5005 1593 0870 25069
Mean 05072566 0:5075011 0-5071596 05070865 05072510
April, 17-18 0°5072573 05075008 0-5071596 05070876 0-5072513
.. 20-21 2576 4999 1596 0878 2512
5 21-22 2673 5005 1593 0874 2511
Mean 0-65072574 0-5075004 ' 05071595 0-5070876 05072612
General Mean 05072570 05076008 0:5071695 0-6070871 0:5072511
Difference, Apr —Jan. + 8 -7 -1 + 11 + 2

The agreement between the January and April values is satisfactory.
however, to examine the differences between the individual pendulums and the mean pendulum

It is desirable

in order to see in what degree the pendulums have maintained an invariable character. These
differences are exhibited in Table IV.
T'able IV.— Differences between the mean and indiwidual pendulums.
Station. Date 137 v 138 v 139 v 140 v
1908
Dehra Diin Jan. 1-12 - 56 +4 | —2501 -5 +914 -1 + 10645 +4
Bangalore Feb, 2- 4 —6o o | =—2302 -6 +917 +2 | +1644 +3
Mysore Feb. 7-9 —61 -1 —2497 -1 +917 +2 | +1640 -1
Edgar Shaft Febh. 17-20 - 6o +0 (| ~24 -1 +911 - +16
(Underground) o ? 4 145 T4
Edgar Shaft Feb. 21.26 -61 -1 | -2 - +
(g'vtrjface) 499 3 917 +2 +1043 +1
Balem Mar. ). 3 - 6o +o0 | —2494 +2 +914 -1 + 1641 o
Yercand Mar. ¢- 8 - 61 -1 - 2496 40 +916 +1 + 1641 +o
Ootac-mfmnd Mar. 15-17 -39 +1 | —2494 +2 +914 | =1 | +1639 -2
Lodmkn!{nl Mar. 22-25 ~ 62 -1 | —2487 +9 +915 | o | +1638 -6
Dehra Diin Apr. 17-22 - 62 -2 =12493 +4 +917 +2 +1636 -5
Means - 6o -~ 2496 +915§ + 1641
Means of 1006-07 - 33 — 2497 +912 +1639

There is some evidence of a gradual change in pendulums 138 and 140, but the changes
are small and need not Le considered. The mean of the Januury and April values at Dehra Dg
may, therefore, be accepted. i
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In Table V are given for each station the observed times of vibration of each pendulum
and the values of g deduced therefrom.

Table V.—Mean times of vibration and deduced values of g.

Station 137 138 139 140 Mean
Dehra Din 8. 0°5072570 0' 5073008 0°3071595 0°50570871 0° 5072511
Bangaiore 8. o' 3055260 0'5077702 o' 3074283 0:5073356 0° 5075200
+ 2090 + 2004 + 2688 + 26835 + 2689
g 978 025 978-024 978023 978020 9787023
Mysore s, o-3075208 05075644 05074230 0°5073507 05075147
+ 12038 +2636 +12635 | +12636 +2636
g 978045 978046 978046 978045 978-045
Ldgar Shaft 8. 0° 5074981 0" 3077418 0°'5074010 0°'5073256 0°'5074921
(Underground) +2411 + 2410 + 2413 + 2405 + 2410
g 978 132 978133 978131 9787134 978133
Edgar Shaft 8. 0° 5073130 0°'5077568 0° 5074152 0°5073427 o' 5075069
(Surface) + 2560 + 23560 +2557 +2556 +2558
g 978°073 978-0715 978:076 978-076 978:076
Salem - 8. 05075025 0°5077459 0°'5074051 0°'5073324 0°' 5074963
+ 2433 +2451 + 2456 +2453 + 2454
g. 978113 978117 978113 978-116 978116
Yercaud 3. 0°5075364 0'5077999 0'5074587 05073862 0° 5075503
+ 2004 + 2991 - + 2992 + 2991 + 2992
g. 9777997 977°999 977'9°8 977908 977908
Ootacamund s, o-5076010 o-50;8445 05075037 0'5074312 0'5075951
+ 3440 + 3437 + 3442 + 3441 + 3440
9. 9777735 9777737 977°734 977734 9777735
Kodaikanal s, 05076251 05078676 05075274 0° 5074554 0-5076189
+ 3681 + 3668 + 3679 + 3683 + 3678
g 977 642 977648 977 043 977641 977643

The Reduction to Sea Level.

Orographical corrections were computed for all the stations except Bangalore and
Mysore. That at the Edgar Shaft surface station was negligible and is therefore not given
in detail ; the details of the other corrections are given in the following pages. A slight change
in method was introduced this season. The zones, into which the country round the station is
divided by concentric circles were not, as before, subdivided by radial lines, but the area between
each pair of contours was measured by planimeter and expressed as a fraction of the whole zone.
Formerly, this area was estimated and the radial lines at 5° intervals were drawn to facilitate
this estimation.

At Kodaikinal the detailed investigation was not possible beyond 1 mile from the station,
on account of the waut of suitable maps.

Consequent on the new values of & and A that have been adopted, the value of k, the
factor by which the ‘‘effect’”’ is multiplied, is changed from 0:000035 to 0-000033584 (ride
Chapter VIII). For the orographical correction, therefore, k is taken as 0°00003836. The
sseffect’’ is represented by

r, —n —(\/rgg +d?— \/r1’+d’)
where r, and r, are the radii of the zone and d is the difference of height between station and
zoue.
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Table VI.—Orographical correction at Edgar Shaft underground station.
Height, 328 feet.

Up toa radius of 1200 feet the station has been considered as lying on the lower
surface of a cylinder of radius 1200 feet and height 2956 —328 =2628 feet.  The attraction

of the cylinder is
k (h+r— +/1?+h?) which equals —~0-03155.

Beyond 1200 feet the details are given below, the column ‘“height’”” showing the actual
height of the portion of the zone dealt with.

No. of zone 1 2 3 4 5 [ 1 7
Inner radiuns 1200 ft. ¥ mile 1 mile 2 miles 3 miles 4 miles 5 miles
Quter rading 4 mile 1 mile 2 miles 3 miles 4 miles 5 miles 10 miles

Height Fraction Fraction Fraction Fraction Fraction Fraction Fraction

feet

3150 o°ol

3050 0'03 o'or

2970 ooz

2950 016 0'02 o'o1

2930 017 026

2910 o019

2870 0°43 038

2850 0'73 0°'53 o1y o022

2830 0'03 026

2800 0°0b

2760 0-23 o1y o'oy

2650 046 o' 66 o070 063
2450 l 0-3%

i |
Effect 5880 l 439°9 2670 ‘ 897 | 43’5 26°3 47°0

Total effect = 15014
Orographical correction outside 1200 ft. radius = 15014 x 0-0000336
= — 0-05045
Orographical correction inside 1200 ft. radius = — 0-03155
Total orographical correction = — 0-0820
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Table VII.—OQrograpkical correction at Salem.
Height, 948 feet.
(Up to a radius of two miles the inequalities may be neglected).
No. of zone 1 2 3 4 b 6 7
Inper radius 2 miles 4 miles € miles 10 miles 15 miles 20 miles 25 miles
Outer radins 4 miles 6 miles 10 miles 15 miles 20 miles 25 miles 35 miles
Height Fraction Fraction Fraction Fraction Fraction Fraction Fraction
Seet \
4550 0°03
4450 0'og .
4950 [-3-T
3550 0'03 0'04 o'o2 004 0'04
3250 0’02
3050 002
2550 0°03 0°05 o-0b [ -1 o-o8 o010
2250 0" 04
1450 0°22 o' 14 o015 036 0748 029
1350 0" 26 o'i6 o' 26
1050 o078 053 o:56
950 0'39 o 36 0°39 | 0'55
Effect s ‘ 18 ‘ 6-4 3'0 o6 07 \ o7
Total effect = 14°7

Orographical correction

147 x 0-0000336

—0-00049 (negligible).
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Table VIII.— Orographical correction at Yercaud.
Height, 4493 feet.
(Up to a radius of 660 feet the inequalities may be neglected).
Zoue No. 1 Zone No, 2 Zone No. 3 Zone No. 4 Zone No. & ' Zone No. 6
} to 4 mile % to } mile 4 to 1 mile 1 to 2 miles 2 to 3 miles ' 3 to 4 miles
Height | Fraction| Height |Fraction| Height | Fraction] Height |IFraction] Height Fr(l('lil)nl Height ’ Fraction
Seet Seet Jeet Seet JSeet Seet
" 4500 -N-} 4750 0°o1 4750 ooz 5000 o'o1 5060 0'03 4800 o'10
4450 o'8o 4650 o'oB8 4550 o-56 4500 0" 22 4350 0’30 4200 o 0%
4380 o'13 4550 0°21 4250 031 4200 o031 3760 o016 4100 0'02
4450 052 4050 o'og 3700 018 3000 o021 3800 c 14
4360 o.1§ 3850 o*of 3300 o013 2000 o‘20 3250 o 12
4300 003 2760 o'o8 1300 o'10 25650 o 1B
2250 o006 1700 o'12
1800 ool 1200 [
Effect 16 2'0 58 432 4477 36 s
Zone No, 7 Zone No. 8 Zone No. 9 Zoue No, 10 Zone No. 11 Zone No. 12
4 to 6 miles 6 to 10 miles 10 to 15 miles 15 to 20 miles 20 to 25 miles 25 10 35 miles
Height |Fraction| Height | Fraction| Height | Fraction] Height |Fraction] Height | Fraction| Height | Fraction
Seet Seet Seet Seet Seet Seet
4200 0'o9 3500 o'og 2600 002 3500 002 2600 o004 4000 ool
3500 0'09 3200 [-3-1.} 1300 0'§3 2500 o:of 1300 03y 3500 0'o2
3100 0'o0§ 2500 o'r2 1000 0'48 13800 0'43 1000 0'59 3000 o o2
2500 o'13 1200 o'41 1000 049 2500 0’11
1300 0°'53 900 036 1600 o' 14
1000 0.1t 1300 018
1000 052
Effect 589 619 34°4 17°2 106 104
Total effect = 327-2
Orographical correction = 327-2 x 0-0000336

~0-01099
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Table IX.—Orographical correction at Ootacamund.
Height, 7395 feet.
(Up to a radius of one mile the inequalities may be neglected).

Zone No. 1 Zone No. 2 Zone No, 3 Zone No, ¢4 Zone No. 5
“___l_;)—'_:;u‘ilrct 2 (o 3 miles 3 to 4 miles _-4 to 5 miles b to 7 miles |
Height Fraction Height Fraction Height Fraction Height Fraction Height Fractio;
Seet Seet Seet JSeet Seet
8300 o ol 8400 o-o3 8000 0'04 7600 0'11 7600 o°o1
8050 0’08 8000 ool 7600 011 7200 024 7500 003
7900 o'10 7500 o 11 7200 0’37 7000 oot 7200 018
7850 0’07 7800 [M-}3 7000 001 6800 0748 6800 030
7700 026 7600 024 6800 0'47 6500 o'16 6400 034
7500 o022 7 o'o2 6100 o o8
7300 022 7200 033
7050 o o4 6900 o 1y
Effect 59 ! 2°6 1’0 1°3 ! 33
! i
Zone No. 6 Zone No, 7 Zone No. 8 Zone No, 9 Zone No. 10
- 7 to 1V miles 10 to 15 miles 15 to Z0 miles 20 to 25 miles 26 to 35 miles
Height Fraction - Hoeight Fraction —W]A:VIeight Fraction Height Fraction __il'eighb Fr—n:hm;
Jort | Seot Seet Seet Seet
8000 0-01 8200 0°03 7500 002 6500 0°04 5500 002
7500 002 7600 o' 1§ 7200 003 6200 ool 4500 0'04
7200 o010 6500 o'o8 6500 009 6500 o' 06 4200 003
(300 i o 42 6200 oot 6200 ool 4500 o o8 3500 o'
5300 | o029 5300 o 14 6500 0 08 3500 o 2y 2300 010
4300 1 o'cB 4500 018 4500 0 08 2300 037 2200 066
3500 o' o8 8500 023 3500 03 1700 0°04
2500 0"18 3200 004
2500 050
Effect 1374 31t 25°3 184 24°9

Total effect = 1274
Orographical correction = 1274 x 0-0000336
= — 0-00428.
For regions outside the 85 miles radins we may assume that the whole is a plain of
height 1800 feet. The “effect’’ is rcpresented by

1 , 1
2

where d = 7400-1800 = 5600 feet
r, = 35 miles.

The orographical correction due to this plain is thus 0:00285, and the total
correction, — 0-0071,

* The orographical corroction for this station hae recently heen recomputed, including the aros within s rodiue of 1 mile and unaing (he
new contonred 1” maps, It was found to bo —0:0074, The difference I8 negligible,
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Table X.— Orographical correction at Kodaikanal.
Height, 7665 feet.

No. of zone 1 2 3 4

Tuner radius 330 feet 660 feet 1 mile 1 mile

Quter radius 660 feet 4 mile 4 mile 1 mile

Hoeight N Fraction Fraction Fraction Fraction

Seet
7700 ©'50 .
7600 0°13 o'ol o'o8
7550 0’50 0'44 019 0'0b
7450 v o'2y 022 o'12
7350 013 o°26 013
7250 0'03 216 o1y
7150 ™ o o'o8 021
7050 o o0'03 o'10
6950 e ver o o5 o'10
€850 ™ oot
Effect 50 1472 226 31°§

Total effect up to 1 mile radius = 73-3
Orographical correction = 73-3 x 0-0000336
= —0-00246.

No snitable maps are available for the examination of the country outside 1 mile radius.
The orographical correction will, however, certainly be greater than at Qotacamund since the
slopes at Kodaikinal are steeper and the station is nearer the sea. The correction outside 1 mile
radius at Ootacamund being 0°0071, we will assume for Kodaikanal 0-0085. The total correction
is therefore — 0-0110.

The abstract of the season’s results is shown in Table XI. A reference to Basevi’s value
of gat Bangalore will be fonnd at the end of Chapter V11, where his results at all the stations
which have been reoccupied during the present series of observations are given.
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Table XI.—Abstract of results.

Corrections
Station fleight T for for mass orogra- B g 977
height | (Bouguaer) phical
Seet dynes dynes dynes dynes dynes dynes dynes

Bangalore ... 13118978 292 —0"292| +0 103 o |978-105|978'025| —0 080
Mysore ...[25011978-265| —0" 234 +0 084 o 1978115978 045 —0070
Edgar Shaft ...12945| 978288 —0-276| +0-099 o |[978-111{978'076| —0'035
(Surface)

Edgar Shaft ...| 328|978-288| ~0'031| +o0'011| —0'082{978-186]978:133| —0'053
(Urderground)

Salem .| 948978241 —0'08g| +0°032 o |978-184|978 116 —0"0068
Yercaud ...14493]978-245| —0"420| +0'151| —0"011|9%77°965|977:9o8 | —o- 057
Ootacamund ...|17395]978 232} —0°'692| +0°248| —0°007|977°781|977°735| —0' 046
Kodaikanal ... |76651978-193| —o"717| +0-257| —o0'011|977°722|977°643| —0*079

It will be at once noted that the values of 9=, at the South Indian hill stations are much
less than at the Himalayao stations given in Chapter I, though the heights are much the same.
We have seen, however, that the deficiency of gravity at sub-montane stations such as
Dehra Din and Siliguri is nearly as great as at hill stations such as Mussooree and Darjeeling,
The deficiency of gravity under a mouuntain mass, therefore, scems to extend beyond the limits of
the mass and counsequently the deficiencies at Mussooree and Darjeeling are probably more
appropriate to a general altitude of 14000 to 15000 feet. In South India, however, the stations
are at a height greater than that of the surrounding country and for this reason we should expect
the deficiencies of gravity to be smaller.

The difference in residual between the two Edgar Shaft stations seems to point to the local
masses being of greater density than 2:67. If we assume a density of 2-94 and thus obtain new
values of the mass and orographical corrections, the values of g—1, 8t both stations will be - 0° 046.



CHAPTER 1III.

The Pendulum Operations in 1908-09.

The area selected for pendulum operations during the winter of 1908-0S was the western
portion of Central India, the stations visited lying, for the most part, in the Satpura and
Vindhyan hill tracts.

The reason for the selection of this locality was to attempt to define more accurately the
limits of the belt of high density, the existence of which had been deduced by Colonel Burrard
in 1901 from an examination of the deflections of the plumb line. These deflections had also
indicated the existence of a tract, stretching from west of Ahmedabad to Mhow, where gravity
is probably in defect, and observations were made to define this area also.

Of the stations visited, Ujjain and Mhow are on the Vindhyan plateau, and Asirgarh,
Badnir and Shahpur in the Satpura hills. Mukhtiara, Mortakka and Hoshangabad are in the
Narbada valley and Jalgaon in that of the Tapti. Khandwa lies between the two rivers in a gap
of the Satpura hills. Amraoti and Ellichpur are on the Berar plains south of the Satpuras.

For the greater part, the stations lie upon, or close to, the edge of the Deccan trap.
Generally speaking, the trap to the north of the Narbada overlies Vindhyan beds while to the
south, there is, presumably, the gneiss of peninsular India.

The observations throughout the season were made by Captain H. M. Cowie, R.E,

The descriptions of the stations are given below :—

Ujjain.
Latitude ... 23° 11" ¢~
Longitude ... 75° 47" 0"
Height 1612 feet.

The pendulum apparatus was set up in the two small rooms at the eastern corner of the
dik bungalow. The building is opposite the Mahadeo College about } mile from the railway
station. The room in which the pendulums were swung is approximately 17 feet by 11 feet.
The pendulum station was connected by spirit levelling with the B.B. & C.1. Railway level at the
railway station.

Mhow.
Latitude ... 22° 33" 10"
Longitude ... 75° 45" 40"
Height 1903 feet.

The pendulum apparatus was set up in the small room, about 164 feet by 8 feet, at the
N.E. corner of the Honorary Magistrate’s court, adjoining the Cantonment Magistrate’s court.
The floor of the pendulum room was connected with the G.T.S. bench-mark at the corner of the
refreshment-room godown at the railway station by spirit levelling.
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Mukhtiara.
Latitude ... 22° 23" 40"
Longitude ... 73> 58 40”
Height 926 feet.

The pendulums were swung in the smaller, the northern, of the two rooms of the dak
bungalow, about 1 mile north of the railway station, situated on rising ground close to
the level crossing. The observatory is close to the railway line which here runs in a cutting to
the west. In consequence either of the trap rock on which the building stands or of the
fact that the observatory is about 24 feet higher than the railway, the pendulums did not seem
to be affected by any vibration due to passing trains. The floor of the pendulum room was
connected with rail level at the centre of the station by spirit levelling.

Mortakka.
Latitude ... 22° 13" 20”7
Longitude ... 76" 2" 50”
Height 576 feet.

The pendulums were swung in tbe southernmost of the two larger rooms of the house
belonging to Seth Champa Lal of Saniwad situated about { mile north of the railway
station on the west of the road from the railway station to the Narbada river. Before its
present owner acquired it, this used to be a rest-house. Levels were run from rail level
opposite the centre of the station building to the floor of the pendulum room.

Khandwa.
Latitude ... 21° 49" 30"
Longitude ... 76° 21" 30”
Height 1014 feet.

The pendulums were swung in the room at the northern end of Bungalow No. 23
belonging to the B.B. & C.I.Railway. It is abont 200 yards south of the building known
as the Convent and about 300 yards N.W. from the Masonic Lodge. The floor of the peudulum
room was connected by spirit levelling with rail level at Khandwa railway station (Down
line).

Asirgarh.
Latitude ... 2i° 28 10”
Longitude ... 76° 17° 50”7
Height 2077 feet.

The pendulums were swung in the western room of the inspection hungalow in the fort
on the suramit of Asirgarh hill, 6 miles (to foot of hill) from Chianduni station on the G.L.P.
Railway. The floor of the pendulum room was connected by spirit levelling with rail level at
Chindni station. The inspection bungalow is close to the tank and the Sally Port at the eastern
eund of the fort.

Jalgaon.
Latitude e 21° 00 0
Longitude ... 75° 33" 50”
Height .. 760 feet.

The pendulums were swuog in the room used as an office by the lst Assistant
Collector in the office of the Collector of East Khaudesh. The floor of the pendulum room was
conunccted by spirit levelling with the G.T.8. bench-mark at Jalgaon railway station.
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Amraoti.
Latitude ... 20° 55" 507
Longitude ... 77° 45’ 40”
Height 1123 feet.

The pendulums were swuug in the western room of the dak bungalow. The floor of the
pendulum room was connected by spirit levelling with the G.T.S. bench.-mark at the railway

station.

Ellichpur.
Latitude ... 21° 18 20
Longitude ... 77° 30" 40"
Height 1314 feet.

The pendulums were swung in the old guard-room about 100 yards S.W. of the circuit
house. This is a small two roomed building, the outside dimensions of which are 19} feet
by 25 feet excluding verandah. The pendulum room is 16 feet by 12 feet. The floor of the room
was connected by spirit levelling with the P.W.D. bench-mark at the Camp post office. The
roof was not weather-proof and satisfactory control of the temperature impossible. The floor
is of small stone slabs set in asphalte which yield as one walks over them. One side of the
building gets the direct rays of the sun till midday. The other side is sheltered by trees
growing close to the building. Tt was found that the level of the pedestal varied systematically
during the 24 hours, the range of change being about one quarter of a minute of are. High
and gusty winds blew at night and tremors were communicated to the floor, doubtless by the
roots of the trees.

Hoshangabad.
Latitude ..o 22° 45 0O
Longitude ... 77° 43° 507
Height 1002 feet.

The pendulums were swung in the smaller of the two larger reception rooms of a large
bungalow belonging to Sheikh Muhammad Fazal of Hoshangabad situated close to the jail,
The floor of the pendulum room was connected by spirit levelling with a P.W.D. bench.mark.

Shahpur.
Latitude ... 22 11" 3807
Longitude ... 77° 54’ 10”7
Height 1286 feet.

The pendulums were swung in the eastern room of the dik lLungalow to the S.W. of
the village. The floor of the pendulum room was connected by spirit levelling with one of
the Railway Construction bench-marks.

Badnur.
Latitude .. 21° 54" 10"
Longitude ... 77° 54" 107
Height 2103 feet.

The pendulums were swung in the most westerly of a row of “Bells of Arms” now
disused, built in a line running east from the dak bungalow, across the triangular shaped
maidan enclosed between the roads from the native city to the post office and to the Sadr
Bazar. The inside dimension of the Bell of Arms is about 12 feet square., The floor of the
pendulum room was connected by spirit levelling with one of the Railway Construction
bench-marks.
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Thanks to the kindness of local officials, masonry buildings were available at all the
stations. At most of these the temperature could be easily controlled, the exceptions being
Ellichpur and Badnir where the rooms were small and isolated, and Asirgarh on account of the
prevailing high wind.

Flexure observations were made before and after work at each station, at least two sets
being made on each occasion. The correction remained very steady at each place. Table I shows
the mean of each set of observations and the values used in correcting the time of vibration.

Table I.—Flexure correction.

Meuns before Adopted
Station Date and after work Correction
10~7 gecs. 1077 secs.

Dehra Din ... | December 2,1908 —452
»” 18 445 -45

Ujjuin ... | Docember 31 —51-3
January 4, 1909 50-8 -51

Mhow ... | January 8 —-36'9
. » 12 37°7 -~37

Mukhtiara « | January 15 —47°0
” 19 449 —46

Mortakka ... | January 22 —68°7
” 26 662 —~68

Khandwa ... | January 29 -52°1
February 2 51-9 -62

Asirgarh ... | February 7 —46-2
" 13 458 -~ 46

Jalgaon ... | February 18 -39-3
» 24 386 ~39

Amrsoti ... | March 1 — 449
" 7 446 —45

Ellichpur ... | March 13 -60-3
» 16 49.9 ~50

Hoshsngabad ... | March 26 —54-1
” 30 61-7 -~b3

Shahpur ... | April 4 —52'6
» 7 51'8 ~b52

Badnir ... | April 11 —-44'3
” 14 427 —~44

Dehra Dan . | April 29 —38-4
. May 3 37'3 -~38

The time observations throughout the season were made by Mr. Hanuman Prasad, the
mean p. e. of the clock rate being + 0012 sec.

The details of the obsexvations are given in Table 11.
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Table II.—Delails

SEASON, 1908-09,

of the Observations.

29

® 2 |Temperatore| 5 Correction on account of
g g |2 2 < =
El & a3 S R b2 Observed [ o 2 Reduced
2|83 |=2| 5 2|3 158| o | timeot | 3 B | % | ol Timeot
S |3 g lga 9 sa|las| = |vibation | & [ 8] & »u | B | Vibration
a g 5 8a S 9138|564 ] » 4 ) .‘2:1 "
Sl E (87| ° |glEs g &2 g g8 |=
[&) < Q = 2
= () & [=]
Dehra Dun. )
h m s L ° L4 s
Meh | a3y | v os1|34°538[~ 7071 18 | 15 44+ 07140878 075073449 |+ 453/~ 9|~ 757 —522 |~43 ©'5072569
Dee.| 139 | 2 55134°989] 7°73| 19| 15°58| o 14/0°8;6] 05072487 453] 10| 7631 531 | 45| o 5071501
1_908 138 4 1/33°451 7°7Y ‘4| 15773 °"4i°'37(’ o° 5075870 453 N 77 501 45 ©o°§o75001
Night| 140 | 4 §5/35°333| 7°71) 19 | 15°85/ o©"14 0°875] 0-5071772 453 10| 777| 530 | 45 ©o°'5070863
Menn | .. 0° 5072500
15th | 137 [ 13 51(34-550(— 7-71] 19 | 14 95|+ 0 17[0°B70] 075073421 [+ 433 —10|— 733 —522 |—45 *5072564
Dee.| 139 [ 14 54357005  7°71| 20 1 15713 °'l7i0'878 06072452 433 11| 742] 532 | 45 ©'507187%
Day | 138 | 16 1[33°456 Ui 20 | 1532 O‘l7i0'877 o-5075838 433 12 ;51 5§02 45| ©0°'5075001
140 | 16 55353411 7 i1t 19 | 15746 o'1710°854) 0" 3071755 453l 1ol 758 530 | 45 o0-5070865
Mean ... | or'go72501
Mean of Day and Night ... |0'5072504
16th | 140 1 50'357338/— 7:66) 19 | 15°60]+0°11|0°874} 0'5071562 |+ 450/— 10|~ 704 —530 |~45| o 5070863
l).ec. 138 2 435|337 454 760 20 | 15 74| o'11]0-874] 0-3075862 450| 11 il 500 45 ©'5o7498z
Night| 139 | 3 43]347990( 7°06| 19 | 15°82) o rrjo-874) 05072485 | 450| 10/ 778 530 | 45 ©'5O7Isgs
137 | 4 41[34'528 7706 18 | 15791 o-11/oBj4f o 5073470 | 450 9| 780 519 | 45 05072567
Meun | .., 0°5072497
16th | 140 [ 13 5o[35-330(= 7°66| 19 | 14°96/+0°20 0877 ] 0" 3071715 |+ 4s50/—10|~ ;33| —a31 [—43| 0" 5070848
Dec. [ 438 [ g 52133463 7°60] 20 | 15:19] o'20f0°8B75] 6075843 | 450 11| 744|501 [ 45 o'soj4ng2
Day [ 139 | 15 53)35°008  7°66| 20 | 15°39| o-z0{0°Bj3] 0-5072447 | 450 11} 754 529 [ 45 o-so7155R
137 116 513475340 77661 18 | 15°55] o-20l0°873) o' 5073457 | 450l 9l 362l 519 | 45 o'50j2s72
Mean 05072493
Menn of Day and Night ... | 0°5072495
16th | 137 1 49]347532)— 7°48) 18 [ 1556+ 0 1310 B74] o' 5053460 |+ 430|— 9 — ;62| —§19 |—4q5| o 5072564
Doc.| 130 | 2 44|34°98B9j  7-48) 19 | 15°0B] o013/ 0°B74] 0-5072487 439| ol ;OB g30 | 45| o'gojis7a
Night| 138 { 3 44[33-449] 7°48] 20 | 15778] o 13]0'852] o 5075875 439 1| 773 499 | 45| o°50749B6
140 4 37|35 324 748 19 | 15°93| o-13(0°872] o' 5071788 439 10 481 528 43 ©- 50708063
Mean | ... | ©-5072496
17th | 137 [ 13 52{34°544/— 7°48] 17 | 14°96/+0 21| 0878 0- 5073435 |+ 439|— B[~ 733 —s22 |45 o-5072566
Nec.| 139 | 14 a9lag-oot| 748 19 | 15°16] o 210 857] 0'c052462 439 1o 743 531 [ 48] o's071572
Day | 138 | v5 48[33-456| 7°48[ 20 [ 15:37| o-21[0°874] 0" 50735800 439 11| 753 500 | 45 ©° 5074990
140 | 16 4ol35-3311  7:48/ 19 I 15° 551 o 2t]o 874V 0 5071755 439 1ol 763l 530 | 45 o-507086;
Mean 0° 5072499
Mean of Day and Night ... [ 0°'5072498
17th | 140 2 1|35 329|— 7°50| 19 | 15°§7|+0°14]0°873] 0 5071780 |+ 440|—10]— 563 —529 |~45] o' 5070873
Dec.; 128 | 2 §933-430| 7°50| 20 | 1573 o'14/0 By3| 0" 5075899 440 11 751 499 | 43| ©'s073013
Night{ 130 | 3 57j44°989] 7°50| 10 | 15-80] o-14/0-B72] o' 5072487 440 10| 777 528 | 45| orzojiz6;
137 | 4 50[34°5t4]  7'50| 18 | 15°95/ o'1y4lo-8j1| o 5072498 | 440/ 9| 82 517 | 45 o-s072385
Mear: | ... | o-5072510
18th | 140 | 14 1[35°358/~ 7°g0] 1B | 14°8Bg|+0 18 0'B5g] o' 50 -5 z .
353! [ ! 5071718 [+ 440/~ 9|— 730| —530 |~45| o-5070844
Dec. | 138 | 14 38(23°463]  7°50| 19 | 1508 o'1Rl0-B7q] o 5075843 440[ 10| 739] 500 | 45| ©-5074989
Ray | 139 } 1§ 56l35°011 7:50| 19 [ 15-28] o°1Blo 874] o 5072441 440 10 747 530 45| ©'5071549
137 | 16 sol33-540  7°50] 18 | 1540l o'18l0'8721 0-5073443 | 440l o 755l 5181 45| o-50r2ssh
Mean ... 05072484
Mean of Day and Night ... (0:5072497
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Table I1.—Details of the Observations—(Continued).

[CHAP, III,

° ¢ {Temperature | » Correction on account of
E [ L4
] A=t ] < < <
® 32 (2] £a -] = [ s Observed ® Reduced
g 3 E E E - 5 B c £5 = Time of ‘3 3 ‘s e Time of
g L || 2 c|$8|&2| & | Vibrwtion | ® | ¢ | 2 | 2=z | 5| Vibration
JERERIICHEE Iy
AlS g a ° E a2 =
Ujjain
i Ahm| s s , o o ] ]
31et | 147 14/34°413[—24°73) 17 | 20°84]+0" 140" 05073717 |+ 1482|— B|—1006] —522 |—51| ©O'5073582
Dec.| 139 11|34°879) 24-73| 19| 20°71] o0-14|0" o0° 5072718 1452| 10| 101§ 532 51| o go72562
1908 | 138 14|33°343] 24°73) 20 | 20851 o 14lo- 0°5056118 1452 11] 1022 goa | s o 5075984
Night| 140 9|35°206. 24-73l 18 | 20793 o*14|0" 0°5072036 1352] 9| 1026 31 §1| o°'5071871
i Meunn | ... [ 0°5073500
Ist | 137 14|34°428{—24"73] 17 | 20°05/+0"08 0" 0:6073085 | +14a2i— B|— ¢82| —j524 |—51| 05073372
Jan. | 139 11|34°8g0] 24°73| 20 | 20'07] o-oBlo" 0° 5072697 182 11 983 534 §1| o°'so72550
19009 | 138 12133 360| 24°73| 20| 20°13 o'oB|o" o 5076081 1452( 11 986 504 g1 ©°3078081
Day | 140 9l35°2220 247731 19 | 20°29] o'0Blo" 0§05 2000 1452] 10 994 533 51| ©'5071864
Menn .. 0'3053497
Mean of Day and Night ... [0-5073498
Ist | 140 [ 3 1635-196j—24°53| 19 | 20° 30} +0°03| 0" 0°5072053 |+ 1452/ — 10| —1044| — 531 |—51] o°5071869
Jan.! 118 4 13'33'331! 24°73| 20 | 21° 34| o-o3ler 05076148 |.|521 1| 1046 501 §1l o°5e75991
Night 130 | ¢ 1334°B55| 24773 16| 2136 003l o-soy2770 | 14521 ;| 1047l 531 | g1| o'5072386
137 6 l-;.u'sqsi 24773 18 | 21°38) o030 05073738 1 1452 o 1048 519 | 5] o°5073583
i I ‘ = Meun 0° 5073507
2nd | 140 |7‘35'n5|—24'73 19 | 20°29|+0'06 0" 0°5071996 |+ 1452{— 10— 994| —333 [—51| o-5071860
Jan, | 138 13'33°336] 24773 20 | 20°31| o'obio” o' 5076091 1452 11 995/ 5§03 ( 51| ©°5075983
Day | 139 13134883 24°73] 19 | 20°35| o'0bio o soj2j12 | 1432/ 10| 997] §32 | §1| ©°5072§574
I 137 1134°419' 247730 17 | 20° 48] o°0blo-8751 0-5073705 | 14321 81 10041 g20| 31| 0°5073874
Moun 0' 5073498
Mean of Doy and Night 0-50735%03
2nd | 137 3 17]34-384 —24°84 17 | 20°83+0"04{ 0" ¢ 50717B1 [+ 1440/~ B|—1070] —51; |—51] 05073575
Jan.[ 139 | 4 16/34:843] 24°54] 19| 21°87] o' 04i0° 0:5072790 | 1440 10 1072{ 528 | 51| o0-50)25069
Night| 138 8 16133-317] 24°54| 20| 21°92] o'04/0" 0°5076:80 1440 11| 1074 498 51| ©0°8075986
140 | 6 wef35- 18 14'54§ tg | 21'93 o-o4|lo0- o' 5072086 |44ol 10| 1075 §28 | 51| o0'5071862
. Mecan 0-5073498
3rd | 137 17|24°403 —24'54: 17 | 21°12|4+0°17| 0" 075073740 |+ 1440|— B|—1035] —520 [—51| ©0:5073506
Jan | 129 16(34°864] 247540 19 | 21°16] o°17j0" 0'3072750 1440| o] 1037 530 51| o'goy2362
Day | 138 15133°330| 24°54j 20 | 21°38] o'ij{o" 05076151 1440] 11| 1046 499 51| o©°;075084
140 u|35'189 24°54/ 181 21°56] o17i0° o' 5072068 1440/ 9/ 10356 §37 §1| ©°5071865
Mean ©°5073494
Mean of Day and Night 0:5073496
rd | 140 | 3 10)34°166/—24 42 1B | 22°35/+ 0060 0°5072117 [+1433|— 9| —10a5| ~3528 [—31| o 5071867
Jun, [ 138 | 4 18)31°304] 24°42| 20 | 22742 o0 0blo° o-z076210 | 1433 11| 1099 498 [ 51| o©-5075984
Night| 139 § 1Bi34°832| 24°42| 10 | 22°81] o0'0bjo" o° 3072817 1433 10| 1103 §a7 51 ©°§5072859
137 | 6 24/34°363| 24°42| 18 | 22°53 o'obio 05073828 | 14331 9| 110 §17 | st o's5073580
Mean 0°5073498
4th | 140 2135 190| —24°42] 22 | 21740 +0"0b[0" 0°5072068 |+ 1432 —13|—1049] ~531 [—51| o0'5071857
<8n. | 138 21{13°324] 34743 20 | 2144} o-oflo 06076166 1433} 01| 71051 50} &1| o0'5075983
Duy | 139 19134°P5y| 24°42| 19 | 20°51] o'0blo" 0°5072;66 | 1433 10| r1o54) 530 | §1] o°K072854
137 33134°387 3442 18 | 20°5;] ocbio° 0° 5073775 1433 9l 1057 519 57| e©'3073§572
Mean 0° 5073492
Moan of Dsy and Night 0:5073493




BEASON, 1908-09,

CHAP. I1L.] 3t
Teble II.—Details of the Observations—(Continued).
° 2 | Temperature| s Correction on account of
1 8 - «
el & 53| 2 |+ Observed Reduced
3 3] o2 5 & o BeTvel 'y g - educe
2 3 = 'E E _‘: § 'g _ 1 5% I Time of K] E Z. o Time of
a g & 83 2 =|2e|=E¢2 3] Vibration & e 2 = 32 | Vibratioo
& -1 = Qo (SR g ™ & z < ]
g |S S 12184 55| & A - R -
@ = a g 2
o S o & =]
Mhow.
kmiji s s , ¢ ° s s
Bth | 137 | 5 17(34°454]—27°47| 21 | 19°52( 0-00/0°B71] 0-5073629 |+1612|—12|— 956/~ 517 (=37 o0°5073719
Jan | 139 6 13)34°914] 27°47| 22 | 19°3 o'oofo 851 o' 5072646 1612] 3 959 328 37| o 5072721
1909 | 138 7 19|33°382] 27°47| 23 | 19°58{ © oojo'B72] 0° 5076030 1612 14| 958 499 | 37| o0-5076134
Night| 140 | 8 14{35°253] 27°47| 22 | 19°52] o‘0ojo'B;1} 0'5071935 1612 13| 936] 528 | 37| o'goj2013
Mesn 05073647
oth | 137 | 17 17]34"489|—27°47| 21 | 1B-23|+0°36|0-874] 0° 5073583 |+ 1612[—12|— Bg3|— 519 |—37] o 5073704
Jon,| 139 | 18 21347930 27°47| 22 [ 18°58| ©0°36/0°872| 03072600 1602 13} 9gio] 528 | 37| o-z072724
Day | 138 | 19 20|33°394| 27°47| 23 | 18-96| o-36/0 B70| o' 5076002 1612 14 929 498 | 37| o-5076136
140 | 20 235l35°283] 27°47| 22 | 19°30l o0'3610°869]| 0° 5071933 1602l 13l 946l 527 1 37] o'5072022
Mean 0-5073647
Mean of Day and Night 0:-5073647
9th | r4o 4 41]35°289]—27-33] 21 [19°39|+0"15/0-B;1} 05071923 [+ 1604[—12] —9g50[— 528 [— 37| ©0° 5072000
Jan.| 138 5 45/33°381) 27733/ 17 {19°54! o0°15/0°B6g] o' 3076031 1604 8 957 497 37| 0'£0706136
Night| 139 6 43]347907| 27°33| 22 [19'71| ©'15/0°868| 0-5072658 1bog| 13 960 520 | 37| o-'goj2720
137 { 7 4534450 27°33 11 [19°81] o0°15/0°B68) 075073638 | 1604 3 971 516 | 37| 05073715
Mean 0°5073043
10th | 140 | 16 40|35°303|—27-33| 21 | 1880 |+0°3Blo'By2] 0°5071833 |+ 1604{— 12| —g21|— 528 |—~37| o'5071939
Jan.{ 138 1 17 48)33°377 27°33] 22 [19°22| o'3Blo-8Og] o-gcjbo42 | 1604] 13| 942 497 | 37| 05076157
Day [ 139 | 18 47|34 900] 27°33] 22 {1961 | ©0°38{0'806] 05072655 1604 13 961 8§25 | 37| e°3072743
137 1 19 4513474330 277331 20 119793 ©°38/0°865) 05073675 | 1604] 11] 9771 514 | 37| o's073740
Meon 05073645
Mean of Day aud Night 0:5073644
10th| 137 | 4 58|34°4309]—27°03] 20 | 19" 89|+ 0°18) 0868 0- 5073661 |+ 1:85|— 11— 973— 516 |—37] ©°5053700
Jun.| 139 | 5 §6/34°895] 27703 22 | 20°00[ o-1R/ 0 R6B} 03072685 | 1387 13} oBo| 526 | 37 o°s072716
Night] 138 | 7 o[33:356] 27°03] 23| 20°27| o 18/ 0°86;| o 5076091 1387 14| 993 496 | 3;| o-§o;6138
140 [ 7 58[35°230[ 27°03] 21 | 20°36] o0'1B/0 B65] 05072005 1587 12| o098 524 7| ©°5071021
Mean 05073646
I1th | 137 [ 16 58(34°441|—27°03) 10 | 19°73/+0°31/0°B72] o' 5073658 |+ 1587[—10/— 965(~ 518 1= 37| o's073713
Jan.| 139 | 17 55134°898[ 27°03] 21 | 19°93f ©'3v|0o'Rjo0] 0’ 5072680 1587 12 957 527 37| o'zo72714
Day | 138 | 19 z[33-256| 2703 23 | 2032 o a1|0-867] 0'z076001 | 1387 14| 9ob| 406 | 37 0°5076135
140 | 19 58({35°217] 37°03i 21 | 20°60| o0'31|0°866) 0.5052010 1587 12( 1009] 525 | 37 o°5072014
Mesn 0°5073644
Menn of Day and Night 0'5073645
LIth| 140 4 45/35°235]—27°22| 21 | 2001/ +0'03/0°'R71 ) 0' 5071075 |+ 13508 —12|= oBcj— 528 [—3;| o'3052016
.!lln. 138 5 41(33°303[ 27°22] 22 | 20°11] o-03|0 B;1 ]| 0 3076058 1598 13 983 408 37| ©o'5076140
Night{ 139 | 6 40{34'Bo1| 27°22| 22 | 20711| o' 03{0 851| 0 5072095 1598 13 0835 528 | 37( o'3z072530
137 | 7 36|34°435] 37°27 21 | 2010 ©o'0j|0Bji]oz073671 | 1598 12| 9Bsl 517 | a;l o 5073718
Mean 05073651
12th| 140 | 16 48|35°276[—27 22| 21 | 18-39|+0°28/0"R;8] 05071888 |+ 1508 —12]— go1|— 332 |—3% 0" 5072004
dan.| 138 | 17 47/33°394] 27°22| 22 [ 1B 70| o'28|0°876] o0-50;6002 1508 13] 916 500 37| o0-5076133
Day | 139 | 18 44{34°922[ 27-22| 22 [ 18'97| o-28|0'875] 0" 5072629 1598 13 930 330 | 37 o-5o;z;'|}
137 | 19 40(34°460] 27:23| 20 | 19°22] o0-28(0-871) 0° 5073616 1598 1t 942) 518 | 37| o's073706
Menn 05073640
Menn of Day and Night 0-5073646
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PENDULUM OPERATIONS,

Table 1I.—Details of the Observations—(Continued).

[CHAP. 111

l ° 2 | Temperature | & Correction on account of
el E |25 3 |7 _ <
° 2 = o] :: B & ‘S Observed o | |4 - Reduced
22| T |BE! 4 |&|Fc|8:| | Mimeot | 3 202 |g| Ximeot
Sl E| E | €2 £ |S|ES|E2| % |Vibtion | = 1o B | Bx | 5| Vibration
Al IS8T 8 |2lEE| ] B T 12| & | B2 |2
(7] | 213 sa | R Z‘O) & a3 B
1 : = =
Mukhtiara.
hm| s s |, o ° 8 s
15th | 157 | 3 37347345, —25°97] 19 | 24-41)~0"02/0°885 0-307386; |+1524{—10/—1196| — 626 |—46| o'5071613
Jan. | 139 | 4 3434 Boi 25'97! 2;i | 24°42| o 02/0'888] o' 5072882 1524) 12| 1197|538 | 46| o'5072613
1909 138 5 47_;3'2771 zs'g;i 22 | 24°42| o-02/0 888 05076272 1524] 13 1197 508 46| o 5076032
Night| 140 6 gol35° 144! 25°97] 20 | 24733 ©'02|0°888]| 0'5072163 1524) 11} 1192 538 46( o-5071g00
' Meon} ...| o'50733540
16th | 137 | 15 38/14°3835|—25797| 19 | 23-01|+0°0g|0 Bg2] 0- 5073780 |+1524|—10|=1125| —530 — 46| ©'50;73391
Jan.| 139 { 16 36 34°844. 25797] 21 | 22°97[ o009 o'893] o 5072792 1524 12| 1126 541 46| 05071501
Doy | 138 | 17 48(33°315) 23°9; 22 | 23°10[ ©-09(0°8B9i] 0" 5076183 124 13| 1132 510 | 46] o°5056008
140 | 18 gol35-170: 15'97! 21 | 23°29] o'09/o°88g| o'5072108 1524] 12| 1141 539 | 40| o-z071894
Mean 0°§5073521
Mean of Day and Night ... [ 0-5073530
161 | 140 3 36{35° 125|~25"47( 2t | 24°83|+0°07 0'882] 05042202 |+ 1495/ — 12— 121 —534 ;—46 03071888
Jan. | 138 | 4 30337264 25°47] 22 | 74793 °'°7|°'382 o' 5056302 l495| 13) 1222 503 | 46| o-goj6orl
Night] 139 [ 5 34(34°7Bo) 25-47| 21 | 25700| o'oj;0°8821 05072909 | 1495 12| 223 534 | 46| o-so072:H7
137 | 6 33l34-328] 25°47| 20 | 25703 o'07|0°882] 0°5073902 | 1495 11| r1226] 524 | 46| o sc;3390
Mean 0° 5053519
17th | 140 | 15 39{35-1352]—23°47] 20 | 25°64/+0°0r[0'Bgo] o' 5072147 |+ 1495/~ 11|—1158] ~c39 |—46] o 5071888
Jan, | 138 | 16 36|33 288 25°47) 22 | 23°55| o‘o1|0'R8g| 0- 5076249 1495 13| 1154 509 46| o-3056022
Doy | 139 | 17 35(34°8B14| 25°47| 20 | 23°57| o-or|o'BRo) o'5072858 | 1495| 12 115z 539 | 46| o'507260
137 | 1B 36134°355) 25°47) 20 | 23°6B] 00108891 0-5073843 | 1495 11 1160] 528 | 46| o-5073503
Menn 05073526
Mean of Day and Night 05073523
17th | 137 ! 3 13]34° 328[— 2369 20 | 24°§4|~0°07|0'8B3| 0 5073905 |+ 1508|—11|—1202| —535 [~46] o'3073629
Jan. | 139 Y zsi.“';li_; 25°69] 21 | 2456 o-07/0-8R4] 0 3072921 1508 12| 1203 530 406] o©-5072632
Night| 138 £ 35133°267| 25°69| 22 | 24-47| o'0j| 0 885] 0-5076297 1508 13 ri1gg 506 | 46| o goj6o41
140 6 29({35°131] 25'69] 20 | 24°34| o007 o'BB6| o 5072190 1508 11l 1193 837 46 o 5071911
Meon 075073553
18th | 37 ’ 15 331347382 — 25609 19 | 22743 +0°16(0°Bg2| 05073785 i+ 1508~ 10]~1099| ~530 |—46] o 5073608
Jan. | 139 | 16 28134-B44| 25°69| 21 | 32-54| 0716|0892 0 5072793 1508| 12| 1104 &40 46 o0-go072508
Day | 138 | 17 34{33°305| 3a°69| 22 | 22771t 0'16/0°'892] o- 5076200 1508 13| virg gt1o 46 *5076032
140 ' 18 30l35°173] 25°69] 21 | 22°89] o-16/0°8Bgol 05052103 1508] 12| 1122 519 | 46| o°'g5o71892
Mean 05073533
Mean of Day and Night 0:'8073543
18th | 140 3 3R|as 188, —27°51} 31 | 24 34|+ 0’02 0'BB4| o 5072051 |4+ 1615|=12|—1193] ~536 |—46] o-50718B99
Jan. | 138 | 4 38 33-3200 a27°&1] 22 | 34°36| o'o2/0-885] 03076172 1615) 13 1199 506 [ 46/ o gojy6o28
Night |.qg ¢ 38|34-849] 27°51| 21 | 2438 o-o2/0-8BR;] o' 5072782 615] 12| 1195] 536 | 46| o's0s2608
|:;7 G 33|34 391) 27°83] 20 | 24° 48| o'o2{0'884] 0- 5073767 1615 11| 1193|525 | 46] o-5oy36os
Mean | ... 0 §073515
i
19th | 140 | 15 3B|35°278 —257°51] 20 | 32°67| 40 12]0°893] 05071968 [+ 1615/ 11[~vusr| —541 |=46 c5071874
Jan, | 138 16 "R'{yqﬁz 2751 2t | 22°93] o'12{e-Bn2| o'z076077 16ig) r2[ g s10| 46 o-gojb6o10
Day | 1v3g | 15 35i34'B8s) 2751 21 | 22°85) o-12/0'By2| o'50;2708 | 1605l 12| 1120]  s41 | 46| o'5o7abos
) ,’37 18 '3'4:.“.4,3[ ay-51l 20 | 22°99] o'12/0°891) 0° 5073697 1615 1| rray 529 | 46 o0°5073599
Mean .. 0'5073522
Meap of Day and Night ... { 0°8073528




CHAP, 111.] SEASON, 1908-09. 33
© Pable I1.—Details of the Observations—(Continued).
S |Temperatare| = Corrcction on account of
§ 8 o 4| <
215 185 3 |4~ 3 = | o
2] = . =) ) werved ° © - Reduced
2 = = E E j s T E"’; b Time of k- E ° o Time of
8 B 2 24 © 2189125 2 | Vibration | = Q a 2= | 3 | Vibration
° @ = S 2| 92g |02 a 2 < o T ot
a2 |3 S |81E2 a5l & g S - I~
“ 2|3 g o ) =
= | &
Mortakka.
h m s . s , ° o € )
220d| 137 | 4 30l34-3451—2472( 17 | 247 72|+0 110 Bab ] 0° 5073861 [+ 45— 8i—1211] —3532 |68 o0'5073493
Jan. | 139 5 29[34°800| 24772/ 17 | 24°82| o-1r1/o°Bag 5072880 1431 8 1216 342 08| o-z072:03
1900| 138 6 30(3z-271| z24°72) 18 | 24794 o-11/ 0893 0°:070288 1481 9| 1222 F) 68| o0'3073028
Night| 140 7 206|357 125| 24°72| 17 | 25703 o'1110'895]| 0"5072199 14357 8 1226 342 68 o-50718chH
Menn | ... 0°3073433
23rd | 137 | 16 31]34°360|= 24772 16 | 23-81|+0°23|0'902] 0072835 [+ 1481[— 7|—1h;] —136 |—68 0’ z073508
Jun,| 139 | 17 28{34°818] 24°72[ 17 | 23°98] o-23;0'001 ) 0 072849 1451 & ri7s 540 68 o©0-'3072303
Day | 138 | 18 33(33°288) 2472 18 | 24°28| o-23/0°8¢g 03076248 1451 9 1190 si4 68| o0-3075018
140 | 19 31)35 137 24" 72! 17 | 24747] o°23/0'897| 05072178 1450 8 1199 544 08| orzo7t8i10
Mean 0°2073435
Mean of Day and Night. ... [ 0-5073434
23rd|{ 140 4 30[33°130|—24°57| 17 | 24 83|+ 0'09/0°895] 03072191 |+ 1442|— 8 —1218] —z42 |- 08 o-35071797
Jan.| 138 5 20{33°274 24-57| 18 | 24°94] o'on|o-Rgs] o' 5076280 1442 g| 1222 g12 68 o0-3073911
Night| 139 6 20|34°793] 24-3570 17 | 25-03] 2 09| 0o Rgs5| 0" go072901 1442 8| 1226 242 68| o-go72499
137 7 24]34°328] 24757 16 | 257 11] o°'0y|o-8gs} 0’ 5073903 1442 51 1230 332 68 o'3073508
Mean | ... 0°'5073429
24th | 190 | 16 31|35 155\ — 2437 17 | 23°91|+ 0200 qgoo] o' 5072141 |+ 1442|— &|—1172| —z245 |- 68/ ©-30717090
Jan.| 138 | 17 29[33° 204 24-37| 18 | 247 10| o0 2010899 05076213 1442 af 1181 g 08 0'3073903
Day | 139 | 18 33|34 Bro| 24°57] 17 | 24°31| o'20[/0"Ry6] 0" 3072863 1442 & 1191 543 68 o-z072497
137 | 19 29|347338] 24°571 16 | 247 50| o-20l0°89h) 0-2073883 | 1y42] 7] 1200] 532 | 68 o-z073317
Mean 0° 5073427
Mean of Doy and Night 0-5073428
24th | 137 4 15)34°334/—24°53] 16 [ 25-11{+ 0 02{0°8g3| 0- 5073892 |+ 1440/~ 7|—1230| —530 [—68! o0°5073497
Jan. | 139 5 131347701 24°x3) 18 | 25712 o'o2{0'8g3] 035072905 1440 9 1230 341 08 ©0°'3072406
Night! 138 6 15332607 24°53] 18 | 25716] o'02|/0'Bg2] 0" 3076297 1440 9l 1233 z10 68| c'3073017
140 7 rol3g-119l 24753 17 | 25717 o'o02|/0°893] 0° 50722153 1440 8] 1233 41 68| o-'5ojiBog
Mean | ... 0°5073429
26th | 137 | 16 21|34 350|—24-53 16 [ 24-33|+ 0: 22/ 0'Bog] 0- 5073856 |+ 1440]— 7|—1192| —g34 [—68] o0°5073495
Jan. | 139 | 17 17|34° 803 24°33 17 | 24:409| ©'22{0.Rg; | o*307288 t440| -8 1200 544 68) o-z072501
Doyl 138 | 18 27\33° 284 24°33/ 13| 24 ;8| o220 Bo6] 0507625 1440 & 1214 513 68! o'5075897
140 | 19 21(35°124] 24753 17| 247931 o 2200'895) 0" 5072205 14400 8] 1222 842 68| o'30;1808
Mean 0° 3073428
Mean of Day and Night 0°'5073427
25th | 140 | 4 1433101 —24°52( 17 | 25-42{-0"04l0'Roa| 0 5072232 |+ 1430~ &[—12406] —541 |68 o 5071808
._J_nn. 138 § 10[33° 201 24°52] 18 | 23745 o' 04/ 0'Bg3] 05076304 1439 ol 1247 5§11 68| o-5075913
Night| 139 6 934 781 24-52| 15 | 25°40| o0'04|0°893] 0" 5072025 1439 6] 1245 541 68| o'5o072306
137 7 5|34'322| 2452 16 | 25°34] o'o4/ 0 Rg3] 0° 30730916 439 7l 1242 53¢ 68 o0'5073508
Mean | ... | o'3073434
26th [ 140 | 16 16{357197(— 24752 17 | 347 23]+ 0 19/ 0-Bg7 | 0- 5072156 [+ 1439[— 8|—1185( —544 |—68] o-s3071788
Jun. | 138 | 17 v2(337291] 24°52| 18 | 247 34] 0719/ 0°896] o 5076240 1439 9| 1193 13 68 o- 3073896
Doy | 139 | 18 10|34 Bo1| 24-52| 17 | 24755/ ©°19/0 896 ] 05072885 1439 8] 1203 543 68| o°:o072502
137 | 19 6l34-338] 24 520 16 | 24-751 o'19/0-8940 0-50738B2 | 1439 ;| r2130 53¢ | 68] o'g5oy3s502
Mean 03073422

Mean of Day and Night

0°5073420




34 PENDULUM OPERATIONS. [GIAP, 11T,

Tuble II.—Details of the Observations—(Continued).

° ‘ 2 | Temperuture | = Correction on account of
s | 8 | &_ 2 i< <
© = = e = | = A 3 Obserred N » Reduced
= = = T TR S = T ¢ = B “ Ti ¢
= < @ Y iz 5 ® . = < '_11"0 o = =z e hme o
- H £ ZE 2 - %32 5__2 b Vibration = B z 2 E Vibration
=l 2|3 S [z|:z2 |z | £ T |<! & |2< |8
” P2 o ga| = a £l & =
L EE S D =
Khandwa.
o s L] , ° ° § 8
20th| 137 | 4 33l34°473|—24°95] 16 | 19-00(+0°0y|0°80g| 0 5073585 |+ 1463/~ 7l—934 | —534 [—352| o°50733523
Jan. | 139 5 20(347921] 24705 18 [ 10714 O-Ol_)IO'R()f‘ 0° 5072030 1463 9| 938 544 52| ©°i0;2332
1900 138 6 32.33°391] 24°93] 19 u)'z_ql 009 0°8yy| 03076008 1405 10| 943 Ay 52| 0°507:034
Night| 140 7 2712587237 24.03 18 | 197290 o0-09,0°8)9] o s071927 1463 9 045 345 52| o'zo7i8p
Mean 05073468
3010 | 137 | 16 39|34°540—24°95] 17 | 16°621+0-30l0°908 ] 0" 3073443 |+1465|— 8|—814 | —&39 [—52| o0 3073493
Jan. | 139 | 17 37134°981) 24°93] 18 | 16°83] o-30/0°go;] 0° 5072503 1463 9| 823 5350 82| ©0°5072532
Day [ 138 | 18 4%[33° 448 24-93{ 18 | 1710 o0°30l0-905] 0-50758;8 1465 9| 841 518 5 03073023
140 | 19 38(35°310| 24°9z) 17 | 17°49! o 30/0°904| 0071820 1465 8] 837 548 52| o-'zo51820
Mean ... G'5073442
Menn of Duy and Night ... [ 0'5073455
Roth ) 150 | 4 26_;5'248—25'25i 19 | 19772 o‘oolo-Br)_; 0°5071948 |+ 1482(— 10 ~qhf { —542 |~ 32 o-5071860
Jun,; 138 5 25/33°384] 23725 19| 19°76] o0°00,0'8935] o0-5076023 1482 lo: 9h8 sz 32| ©o°g507:963
Night| 139 | 6 31|34 92X z_;'z.;i 1B | 19-73] o-oolo 897 0-35072015 1482 9, 967 44 52| o-zoj232%
137 | 7 20{34°475] 25°25) 18| 19-72| ©-00j0'897} 0°5073:85 | 14821 9. 0966 333 | 52| ©73073507
Mean 05073464
3ist | 140 | 16 31]33°338|— 2525 18 | 16-87|+0°22/0°9o8] 0 5071760 |+ 1482(— 9\—8;7 — 530 |—:2| o°;071804
dan. | 138 | 17 27[33°458;] 25°23 19| 17703 0'2zl0'qob 0-5075837 1482 lol LEH 518 52| o0°3075024
Duy | 130 | 18 28|34 982 25723 19| 17°33 ©0'22/0'90;5 o' 5072506 1482 lol 849 548 §2| ©0:5072529
137 | 19 28[34- 5020 25725 18 | 17790l o'22,0°901 ] 03073523 14821 9] 875 8§33 §2| 03073332
Mean ... 0° 5073447
Mean of Day and Night ... | 0°'5073456
Blst | 137 [ 4 18|34 450{—25°206] 17 | 19763 +0-04/0 Boh}t 0°5073505 |+ 1483 — 8| —062 | —s32 |—52| o 5073524
Jan. | 139 § 271347016 25°20] 20 | 19°72[ o004 o Hgb | o so7zh40 1483l 11| g66 43 52| 05072551
Night| ¢38 | 6 26|33-38;] 23°26| 20 | 19°76] o 04| 0896 ] 0-50760:8 1483 vi| o968 5§13 | a2| o'307:087
140 7 19|35 249 25°26| 18 | 19°75] o-oylo-Bg; 05071946 1483 9| 068 544 52| ©0-'5071856
Mean 0°5073472
et | 137 | 16 22[34-336/— 25726 17 [ 17°01]+0°21|0-g07] 0°5073452 |+ 1483~ B|—B33 | — 530 [—~52| 03073503
Teb.| 139 | 17 18|34 0835 257206 18 | 17-16] o-21|0.907] 0°7072495 14831 . 9| 841 550 32| ©°'3072520
Day | 138 | 18 18|33°462 25°206) 18 | 17°36] o°z1}o-go7| o' 5075846 | 1483 o Bs1 519 | 52[ o-5o75898
“ge 19 11|35°321| 25-26] 18 [ 17°59] o 21j0 906 | 0° 5071700 1483 9| 862 349 52| o'5071807
Menn 0 5073434
Mean of Day and Night ... | 0°5073453
st | 140 | 4 28|35-2561—25°73 18 | 19°89 +0°02/0'B96) 0-5071929 |+1510]—~ 91—975 |- 543 |—52 o' 5071860
Feb. | 138 | 5 25(33°38¢| 25773 19 [ 19°93] o-o21o°Bg7} o-goj6013 | 1510 rof 977 513 | 52| o'5076971
Night, 139 6 23|34°926] z5-73/ 18 | 19°95| o'02 0897 o' 5072621 1510 9] 978 S44 52| o-'5072548
T 1 var | 7 volzacab;p 25c73 17 | 19704 o©ro2/0°Bgj| 05073601 | 1510 Bl 977 | 5331 52| ©°5073541
Mesan | ... 05073480
. ce o . . . ‘07175 — B/—856 |— ~ 52| o-507182)
ond | 140 | 16 29|35-330|—25-73| 17 | 17746/ + 0" 30| 0'gab| 0-5071778 |+ 1510/ 8| —85 549 |— 5 5071823
Feb.| 138 | 17 24[33-450| 25°53] 18 | 17:66{ o0-30|0'go5] o' 5075871 1510 9| 865 518 | 32| o0°5075937
Day | 139 | 1B 33(34°977| 25773 17 | 17°98] o'30/0°904] 0°50725¢11 1510/ 8 88t 548 | 52 o-5ozz_.:.3z
137 | 19 19l34°516] 25°73| 17 | 18-30] o-3olo-goa] o'5073495 | 15100 8l 8o7 536 | 52| o's5073512
Mean ... 05073451
Mean of Day and Night ... | 0-85073465




CHAP. 111.) SEASON, 1908-09. 35
Table I1.— Details of the Observations—(Continued).
v =4 'l'empornrnre‘ = ‘ Correction on aceount of
= R ® - < |
. _E-_ : ' j—: = = % = (J‘l_)sern-d o = - l{l‘eldur'v:d
:E = < E < 4 (}_', E _ _:__ =t - Tinme of 3 z ‘f o '.lnlu of
= =z 4 B B s | =¢ = Vibration | & 2] £ Fon = | Vibrution
< < = = 2| gz |OT z ™ a & e | £
P~ = & (&) z = s z P bl = = =
@ | 2187 22| 7 & -
| = “ = .
Asirgarh.
hm| «» s . - o | s s
8th | 137 g 32(33°653+ o-84 17 | 207041+ 019/ 0° 863 0- 07401 10|— 8[— 982 —g514 |—46l o-z073R02
Feb { 139 6 28314 088 o 84i 19 | 20 26| o0'19|0-R65] 02074433 FI 993 524 40; o 072811
1000 | 138 7 26‘3: 628 o0°'84) 10 | 20°46 0-19,0°803] 0 077813 4yl 10| 1003 104 46! o0 3076213
Night' 140 R 2134 qo0| ©0°'84) 18 | 20°56] o0-19[0 863] 0 5073747 40 9| 1007 523 4H] o gorm
| Mean 073073733
Nh | 137 7 31133'()47 + 0-84 17| 20 12|+0° 230 BOR) 0 2075422 49]— 81— 086 — 516 |- 46| o 5073817
Leb | 139 | 18 2Bi33-079]  ©0°84] 10 | 20°30] o-23/0 86;] 0" 5074451 | 49| 10 90& 525 46 o z072826
Day | 138 | 19 23}32 613 o 84) 10 | 20 34| o 23(0 RO4) 05077846 | 49| 1o| 1000 194 46| o zo7b241
140 | 20 22:34°383]  o°84) 19 | 20°74] o-2310-803] 05071785 | 49| 1ol 10i6) 523 | 46( o0 3072141
Menn 05073756
Mean of Day und Night 0°'5073746
ol | 140 5 20134°307]+ 1-56] 18 | 21°32)+ 0" 14]0 K61 | 0 3073818 92| = 0l—1030] —z22 |—406! o'g§072000
Feh. | 138 6 |5}32'_;()6 10300 19 | 2154 o'14| 0860 0 5077892 92| 10| 103%§ 492 46 o-5070107
Nightl 139 7 131347039 736! 19 | 217 51) o 14)lo Rbof o' z074:40 920 el vohy 521 46| o' go72807
137 | 8 1633 397 1°56/ 18 | 21'82) o 14|0'Boo] 0° 5075330 02 ol 1069[ 511 46| o0:3073809
} Menn 05073728
10th | ryo | 17 21347 387[+ 1°56] 18 | 20°30]+0°21|0"865] o 073772 92|— 9|— 098] —g524 [—46] o-z072103
Feb.| 138 | 18 l;ljl'(lo_: t:56] 19 | 20°50; o' 21|0"R06]} 0" c077869 92 10| 1003 408 46| o' z076221
Day | 139 | 19 1434 033 1°56) 18 | 20°71] o0°21]0°864] o0 5074502 92 9l 1013 324 46| o zo72Ri7
137 1 20 101337612 1°560 17 | 20 961 o-21|0 K03l 0- 5075502 02 8l 1027 513 | 46| o-3073816
Mean 05073739
Menn of Moy wnd Night 0°'5073732
Ipr.h 1357 5 16337593+ 2710 17 | 21°88+0°13 o 86Go) o-3073547 123(= 8[—1072] —z11 [—46] e go;37Ry
Feb | 139 | 6 11347023 210 19| 22-04! 0'13|0°8:9] 0 5074375 123 10| JONo| 521 46| o' 3072705
Night| 138 7 10|32 552 2-10| 18 | 22 15| or13]0°839) 0-3077949 123 9] 1080 491 46| 0507619y
140 | B 1y4l347338 2:10] 18 | 22°29| o:13l0°B50] 05073882 123 9| 1092 521 40 o0°'§072091
Mean 0 5073717
1th| t37 | 17 1633 590/ + 2-10] 17 | 21°33{+ 0" 22| c*863| o' 5078532 123 = 8j—1043] —513 |—46| o' 3073797
Teb.| 139 | 18 12|34 028 210 17 | 2147 o0-2210-Rb2] o s07456% 123 Bl 1032 522 | 46 o' 5072814
Duy | 138 | 19 19|32° 368 2°10| 17 | 21°Ro| ©0-22/0'862] 05077950 123 B[ 1068 493 46| 03070622
t4o | 20 16134334 210 18] z1°91| o0°22/0'801] 0'3053801 123 9] 1074 522 | 46[ o-'gof2117
Mean 075073737
Mean of Day and Night 0-5073727
lF“'h 143 5 1?‘.14:_30._; + 2:29| 18 | 22°99;+0 12[0'B36 | 0° 5073957 134)— 9|=1127] =519 |—4b] o- 5072122
Feb. | 13 6 16;32°53; 2:29| 19 | 23-17] o°'12(0°R36 | 0" 5078036 134 rol 1135 490 46| 0° 307622
Night| 139 7 14133982 2'29| 18 | 23°29] o'12/0°R36 | 0: 5074667 134 9| 1141 s19 46 o' 307288
137 8 913548 2:29| 18 23'32' 012/ 0836 | 05075048 134 o 1143 508 46| o-5073808
Mean | .. 05073742
IFZI'I; l.tg 1’7] 2?34:325 + 2:29| 18| 22715/ +0-22{0°B6o | 0-5073910 134|= 9[—1083] =521 |—46| o's072115%
Do .| 138 [ 1B a6i32-558)  2029] 19 | 227331 o-22)10° 859} 075077985 134 10] 1004] 491 | 46| o-5076210
Ay, 139 | 19 14|14-000 2:29, 19 | 22°53 o0 22{0'858 ] 0°5074627 134/ 10| 110y 520 46] o'30728:13
137 1 20 10i33°550! 2-29| 17 | 22°76] o 2210'857 ¥ 050735645 134 8| 115 509 | 46] o-'5073833
Mean ©:5073743
Menn of Day and Night 0:5073743
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T'able 11.—Details of the Observations—(Continued).

° g | Temperature | = Correction on account of
E :E ;——- 2 ‘F <
3 2 - —3’ § = E | = | & 5 Observed © L - Reduced
|3 £ | 22| 2 S| &8585 & | Timeof | 35 3 ] o | Time of
= 5] g 22 3 ; 3z 5—.2 K Vibrution = 2 E e 3 Vibration
~ 12 |38 T |Eles|2:]| £ « | 2| £ |33 |38
w = ° e ¥ A ° = < &
= [&] s = S < a
| = =
Asirgarh-—(contd.)
k m s & , o ° s | s
12th| 137 § 37|33°538[+ 2Rl 17 | 2339/ + 0" 180 852) 0-5075670 |~ 163|— B —1146] —3506 |— 46 o 3073801
Feb. | 139 6 30[33° 966 2:78 19 | 23°5335] o-18 0’852 o 3074701 103| 10, 1154 510 46/ o-5072812
Night
13th | 138 | 17 37|32 323|+ 2°78[ 19 | 23°20[+0"16{ 0" B355] 0" 507806y |— 163]—10 = 1135 —489 |— 46| o 507622,
Feb.| 140 | 1B 31]|34-289 278 19 [ 23°34] o0°106/0"854] 0- 5053988 103 IO' 1144 518 46| o'zo7z2107
Day i )
Meun of Duy and Night ... | 9-5073736!
Jalgaon
i h m $ & , . o s R
I8th ! g0 | 7 za|34 158+ 5°57( 16| 28-69/—0-07 0877 ] 0 2054277 |- 325|— 7|—1406] —g531 [—39{ o' 5071907
Feb. | 138 | 8 s1i32:407( 557 18 | 28°53] o'0jj0°877] 0-5078352 3271 9| 1398 502 39 o-30760;7
19091 139 | 9 47{33°839] 5°357| 18 | 2B-4g0 o0-0710:877] ¢° 5074986 3270 9| 1396 331 | 39| o-z072684
Nigh'[ 137 | 10 4z2(33°409]  5°37) 13 | 28B°44] o'07/0°8B76] 0°5075968 3270 6 1394 20| 39| 0-307368:2
| Mean 050753603
19th | 140 | 19 23(34-162|+ 5-57| 18 | 2B-0g[+Q"10[0"877] 05074268 |— 327[— o|—1376] — 331 [—39[ o-3071986
Feb.| 138 | 20 50i32 403 557 10| 28:16] o'10/0 877] 0°307834 327 10| 1380 502 30| o'zo056100
Day | 139 | 27 47/33-838 5 57| 19 | 28-31] o-10/0°8;6] 03074980 327 10| 1387 531 39| o-5072603
137 1 22 45l33-401]  5°57) 18] 28-34] o'10/0 B3] o' 5073986 3270 9f 1389 520 39| o-5073702
Mean ... 05073621
Menn of Doy and Night ... | 0°5073612
19th) 137 | 7 49337392+ 3777 18 | 28-531—0" 1810 B57) 05070007 |~ 339/— 9|—1398 —3z21 |- 39| o'go73701
Feb. | 139 | B a433-837] 5'77| 19| 28-38] o-18/0-878) 0-5074992 | 339| 10| 301 532 | 39| 03072681
Night| 138 9 43i32'407 5°77| 19| 28715 o180 878] 0- 5078352 339] 19 |37o| 502 3 o' 5076083
140 | 10 37.34° 160 5771 18 | 2B-og| o-1Bjo-878] 0:5074271 339 9 1370‘ 332 39| o'gorig;h
Mean 03073010
20th | 137 | 19 5033 417|+ 5757 17 | 27°56{+0-12]0'8;B] 0 5075949 |~ 339|— B|—1360} —522 [—39] o 5073081
Feb.| 139 | 20 40933 846 577 17| 27°88) o-12{0 B78] o 5074971 339 B} 1360 532 | 3yl o-30720687
Day | 138 | 21 45|32" 409 57770 19 | 27797 o°12/0'879] o 5078348 339( 10| 1371 503 39| o 3076086
140 | 22 37134715351 5°77/ 18 | 2809l o-12l0°877] 05074285 1 339l 9l 13761 331 | 39| e'507199
Mean 0°5073011
Meun of Day and Night 0507361
L]
22od| 140 | 8 O6i3g- 152+ 6-04) 1B | 28 19/4+0°02/0°876} 0 5074289 [~ 335/— 9g|—1381] —531 |—39] o0'3071974
Feb.| 138 9 1{32°394 6-04| 19| 28:27 o-0z{0'Bj7| or 5078385 355 10| 1385 502 39] o'5076004
Night| 139 | 10 o|33'831- 6-04/ 19| 28-25 o0°02/0°876] 0-5075005 355 10| 13B4l 30 39| o 3072086
137 | 10 38l33°395' 6-04) 16 ] 2826/ o'02/0°8;6] o' 5076001 335| 7| 1385 5200 39 03073695
| Mcan 05073012
1
23rd | 140 | 20 6|34-180.+ 604l 17 | 26:71|+0-27/0-B81] 0° 5074328 [~ 355|— B|—1300( —534 |—39| o0°5071983
Feb. [ 138 | 21 332:421] 6-04 19| 26°98 o'27/0°880] o' 5078318 58| 10| 1322 503 19| o-go;6089
Doy | 130 | 2t 58|14 420,  6-04| 18 | 27°22] o0-27|0 B;8] 0'5074950 335 9| 1334 532 39| o-5072681
137 1 22 53l33-411! 6°04] 17 [ 277460 o°270°878] 0" 5075963 35sl 8l rag6l 52zl 29| 03074693
Mean .. 05073612
Menn of Duy and Nigit ... | 0-5073612
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Table I1.—Details of the Observations—(Continued).

37

® © | Temperature | Correction on account of
g & &3 2 < =«
° k! = gk £ ‘g Z “ O‘l_)served 2 ® - Ro_:duced
3 3 = 23 . 2 3 £5 t Time of = z o o Time of
a 2 @ .5 9 55 |29 = Vibration | M e £ B 5 [ Vibration
@ ) ‘5 = = ¢ o o= =2 ™ 4 @ ,54 >
"2 = | ° |&8|5"|zs] A 8 A~
@ = | o £§a| @ 5 5 | A
= =
Amraoti
hm| s s , . s s
2nd | 139 6 44|33-845|+ 4'01] 18 | 28-61|+ 004/ 0-865] 0° 5074975 235(— 9|—1402| —3524 (—45] o 3072760
Mar.| 137 | 7 39|33°407| 4'o1f 17 | 28:75 o'04/0'864] 0* 5075972 235) 8 1409 513 | 45 0307362
1909 | 138 B 43(32° 411 401 19 | 28:56] o' o4l0'867| 0'350;8345 235| 10{ 1409 496 45| o° 5076150
Night| 140 | 9 39347166 4°01| 18 | 28 ;5] o' 04/0 807] 0 5074260 233 9| 1409 525 | 45| o°5072037
Mean | ... 0'5073677
3rd | 139 | 18 43[33'880|+ 4°01] 19 | 26-65/+ 0" 38/ 0°875] 0" 5074893 235i—10]= 1300 —330 |—45 o©0'5072;09
Mar,| 137 | 19 40[33-445] 4'01] 17 | 26°9sl o©-38/0°8741 0"507£883 35 8 1321 519 | 45 o©°50737:5
Duy | 138 | 20 43|32°436 4+01] 20 | 27°36] o-38/0.8;2] 0" 5078282 2350 11| 1341 499 45 o'5056151
140 | 21 39l347180 4:01] 19 27-731 o-38lo'870) o 5074228 233] 10l 1359 527 45| o'so72052
Mean .. 05073682
Mean of Day and Night ... |0-5073680
4th | 140 6 52(347 137+ 3°23] 18 ( 28°95/+0°16/0°862) o'5074325 307 — 9l—1419 522 |—45] o0°3072023
Mar.| 138 7 sc|l32* 356 523/ 19 | 29°14] o0'16/0'861] 05078428 307| 10| 1428 2 45| ©°5076146
Night| 139 | 8 47|33°807| 5°23| 19 | 2933 ©°16/0-862] 0-5075059 |  307| 10| 1437 3522 | 45 ©-3072738
137 | 9 43]33°366] 5723 19 | 29°39] o016/ 0861 ] o' 5076066 307. 10 1440{ 5t 45| 075073753
| Mean 0-5053663
5th | 140 | 18 53[34 147]+ 523 20 | 28: 21|+ 0" 24/0°867] 0" 5074302 307 —11[—13820 —525 [—45| o°5072032
Mar.| 138 | 19 51(32°383 5°23| 18 | 28-38) o-24l0°867] 0 5078411 3051 9 1391 490 43| o' 5076103
Day | 139 | 20 46|33 823 5723 18 | 28:61] o-24/0°B04| 05075021 307 gl 1402 324 45| 075072734
137 | 21 42033 369 57230 181 28-88i 0-24!/0°864| 050560060 3071 9l 1413 513 43| ©0°5073771
Mean 05073655
Mean of Day and Night 05073670
S5th | 137 6 5;{33'340 + 5740 20 | 29' 54l +0°05/0°800] 0' 5070106 |— 17|—TI1|=1447] —511 [—45] O 5073575
Mar.| 5139 7 49/33°800[ 3°40, 19 | 29°60| ©0'0z|0-861) 0" 30735057 315 10| 1450 g22 43| 075072733
Night| 138 | 8 §9.32°337) 5749/ 19 2967 o'o5|lo 861] o 5078457 3170 1ol 1434 492 | 43 o-'5076139
140 | 9 44/34°108] 5740 19 | 20°66( ©0'05/0°861] 05074387 317| 10| 1433 522 | 43| ©" 5052040
Mean 05073677
Gth | 137 | 18 57]33°395|+ 540! 18 1 27°66|+o0°42/0°868] 0° 5076001 |~ 317/~ 0|—13335 —316 [—45| o 5073739
Mar | 139 | 19 40:33'834 540 18 [ 2805 o 4200 RB67] o' 5074908 317 9 1374 323 45| ©0'3072728
Day | 138 | 20 49'32° 385 5°40| 19 [ 28°48] o' 42/0'864] 0* 5078408 avy| 10| 1396 494 | 43| o 5076146
140 | 21 43|34 121 5740 19 | 28'83] o0 42108631 0" 5054338 3171 10l 1413 323 43| 0°j50720350
Mean 050730751
Mean of Day and Night 0°5073674
Gth | 140 7 15134°096[+ 545 19 | 2074/ +0 11}0 B ] o' 5074412 320(—10[—1437] —522 |—45| o°5072058
Mnr. 138 8 11327335 545 109 | 20°88 o'llio‘ﬂ(\o 05078481 320| 10{ 1404 492 45| o'go761350
Night| 139 9 033782 5°45] 10 | 20°90] o-11;0°800| 0' 2075116 320 10| 1408 521 43| ©:z072732
137 | 1o 1133°339| 5745 18 | 30°08| o011/ 0 BGo] 0° 5076129 320/ 9| 1474] STI | 45 073073770
Menn 0:5073083
7th | 140 | 19 1534 151(+ 5745 19 | 27:B3|+ 039/ 0°870| o' 5074203 320|— 10— 1364 —527 |—45| o°35072027
Mar, | 138 | 20 17327303 5'45 20 | 28131 0’19/ 0°868] o- 5078387 320, 11] 1378 496 45| o0°5076137
Day | 139 [ 21 733-82;| 5743 19 | 28°52| ©0°39/0°867] 00750135 320l 1ol 1307 325 | 45| o-zo72718
137 1 22 133°374 543l 19 | 2887 °'30‘°'865 ©° 5076048 d2o| 10l 1413 514 431 0°3073744
Mean 0° 50536356
Mean of Day and Night 05073670
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Table 11.—Details of the Observations—(Continued).
® 2 [Temperatuve| w Correction on account of
el E -] 2 |7 <
L) B = e - ‘s A “ Observed ® o w Reduced
= 3 = | 2% 2 [T 25 ' Time of < 3 e @ Time of
a = < s X -= w | e |23 B e a = - a Ame ¢
g L g3 g | $3 |53 B Vibration = e e &x g Vibration
S 87| 8 |E|E3 g 2 | %] & |5 |5
- = [ &) 2 -] e o ] e £ &
z =S é &| R 5 s R
Ellichpur.
hm s s , o o s s
13th| 139 7 39{33°863+ 2'89| 19 | 30°33~0'1110'855] 05074933 |— 170(~ 10|—1486] — 518 |- 50 o’ 5072699
Mar.| 137 | 8 3s33°4109) 2°89; 18 | 30-29| ©0°110B:5| 0° 3075043 170 o 1484 508 | go| o°5o73722
1909 138 9 37|32-425 2'8g[ 18 | 30°17| o-'11/0°856] 0" 5078308 170 9 1478 490 50| 05056111
Night] 140 | 10 31[34°182 2-89] 17 | 30'00| ©-11|0'856] 0'5074223 170, 8| 1470 519 | 0| ©°3072006
Mean 05073633
U4h| 139 | 19 39|33°9131+ 2°89, 17 | 27°46|+0 54/ 0°864] 0' 5074822 |= 170|— 8!—1346] —524 |—350 0'go72724
Mar, | 137 | 20 36(33°462| 2°8g| 18 { 27°86] o-354/0°863] 0'5075846 170l 9| 136351 5131 so| o's073739
Day | 138 | 21 37[32°446] 2-Bg| 18 | 2B-45) o°54|0°860] o' 5078238 170 9l 1394 492 | 50| 05076143
140 | 22 32|34° 193 2°89] 18 | 28:97] o'54/0°858] 0- 5074196 70 9| 1420 520 50| ©-3072027
Mean 0° 5073658
Mean of Day and Night 0:5073646
14th | 140 7 48[34°142/+ 3°40| 18 | 3093 —0'07| 0°853] 0" 5074313 |~ 200/— g|—1516] —517 |—50| o0 5072021
Mar. | 138 [ 8 47l32-390] 3°40| 18 30'0li o'o7i0°853] 0'20;B396 200, 9| 1515 488 | 50| o'3076134
Night| 139 9 48/33°832 3°40[ 17 | 30°B2; o'07|0'833} o 5075003 200 8| 1510 517 50 o-'go72718
137 | 19 42(33°399 3749 19 3°'75; °'°7i°'354 o 5076011 200[ TIol 1507 507 [ 50| 0°35073737
Mean 05073633
15th| 140 | 19 s0[34 215/+ 3°40[ 19 z7'841;+0'ﬁo"o B63) 03074152 |— 200 —10[—1364 ~523 |—50| o'5072005
Mar. | 13 20 48|32°433 3°40| 20 | 28°39: o0°6olo-K61{ 0- 5078290 200| 11} 1301 492 50} 05076146
Day | 139 | 21 49|33°863 3740 19 | 29'01 0-60'30'85.}1 0'5074929 200{ 10| 1421 520 50| o-5052728
137 | 22 4333 411 3°40 17} 29°54' 0°'00j0°'8561 05075963 200; 8| 14471 508 | g0l o0-5073750
Mean 0°5073657
Mean of Day and Night 0:5073655
15th | 135 | 7 §9|33°377]+ 3°50] 17 | 31°13—0"i3(0-855| o'50;6041 |~ 205)— B'—1525) —508 |—50| 05073745
Mar. { 139 8 43(33°820 3750 19 | 31021 o'13/0°B55] 0'5075031 205 1o; 1520 518 50| o'go7zy28
Night{ 138 [ 9 40[32°386] 330/ 19 | 30°91 o013/ 0'B35] o'5078403 z05| 10, 1515 489 | 50| o-5076134
110 | 10 3313471450 3750, 19 | 30°76] ©°13 0'856] 0" 5074303 203] 1o} 1507 §19 | 5o o's072012
Mean 05073655
16th | 137 1 19 49(33-457[+ 3750] 17 | 27 69{+0'66| 0 863] o 5075855 |- 203— 8 —1357( —513 |—50| o'5073724
Mar. 1'39 20 43]33° 885 3'50[ 19 | 28°26] 0-66| 0861 | o' 5074885 205/ 10 1383 522 50| ©0°'s5072713
Day | 138 | 21 43324301 3°50] 19 | 28-04] o0°66)0-838] o 5078296 205 10| 1418] 491 | 50| o'50;6122
140 | 22 38 34'1065 350 19 | 29°55 ©0°66{0'853) 0" 5074261 205 10] 1448 518 50| ©'go7z030
Mean 05073647
Mean of Day and Night. 0:5073651
Hoshangabad.
> s | : L1 287% : 8 ¥ 4| — 8|~1404( =517 |—53 of5o7%4fll
26th | 1 8 42l33-408;+ B-42{[ 17 [ 23-051+0"02{0°8701 05075970 |— 494{— 8~ =517 [— 83 15073491
Mar. .:.7) 9 3923-8551 842 16 | 28:63 o-02|0-870| 0- 5074051 494 7| vae3[ 527 | 53 o'solfggw
1909 | 138 | 10 4132412 8-42| 17 | 2865 o'o2{0'Bj0| 05058340 494 B[ 1403/ 498 [ 53 °-5°Z°~62
Night| 140 | 11 34l24-171] B-42| 16 | 28:66] o0-02(0°870] 0'5074348 | 494 5| 1404 527 | 3| 05071703
' Mean 0' 5073402
c427 - : ) +873 '35 - = 7|~ 34| — =53 075073477
27th | 13 20 42|33 427+ B-42| 16 [ 28 04/ +0°14/0-873] 0" 3075925 494 vi 1314 520 | =5 '507
Mlar I;Z, 21 4913'%; Roqz| 17 | 28-14] o 14)0°874] 0-50740925 494 B8] 1379 830 | 53 °,5°z’gﬁl
Day | 138 | 22 4132430, 842 17 | 28-30| o-14)0°872] 05078296 | 404 Bl 1387 490 | 53 o'5075855
1'40 23 34:34'1.701 8-42| 17 | 28-40l or14'0°8;1] 0" 5074250 494 8 1392 528 53| ©0°507177k
Mcean ©° 50731392
Mean of Day and Night 0:5073397
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Table II.— Details of the

Observations—(Continued).
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® 2 | Temperature | = Correction on account of
g | E |2 2 19 -
o | 2 = 5% - ‘B - o 3 Observed © g - Reduced
= = —_ =1 ] [ Time of = 2 ° ® Time of
a d 5 ] w2 E o ) ) S 2 ]
a ’E g g2 S c |3 E z 2| % | Vibration | P o g £= | 2| Vibration
Sl 2 eS| o (2|E2|%) & ER R I A
@ | A8 | E&| R g -
= ° =
Hoshangabad—(contd)
’ hmp s s , ° ° s $
27th | 140 | 8 34/34°153)+ B-52) 17 [ 2B-99/+ 0011 0"865] 0-5074282 |— gool— B/—i421; —3525 |~33| o's5071755
Mar , 138 | 9 31/32-417] 8-52( 18 | 28-98| o-o1|0°867] o' 5078327 500, o 1420/ 496 | 53 o0 5075849
Night; 139 | 1o 24({33'833 8-52| 17 | 28:99| o'01| 0867 0" 6074956 500 8 1421 52§ 53] ©°5072449
137 | 11 25/33°409] B8-52 15 [ 29°00| o°o10°867] 0'50j5908 §oo| 6| 1421) &15 | 53] 075073473
Mean | ... 0'5073387
28th | 140 | 20 34/34°175/+ 8-52| 16 | 28-31|+0"12;0°871] 0+5074238 |— 500|— 7/—1387| —528 [—53] o-5071563
Mar.| 138 | 21 31[32-429] 8°52( 17 | 28-38| o-12/0°870] 0-5078299 sool 8| 1391 498 | 53 o' 5075849
Duy‘ 139 | 22 25|33-863 8-52) 16 | 2851 o-12/0°870] 075074935 500 7| 1397 527 53| 075072451
{137 | 23 26[33°402]  8'52) 15 | 2864 o'12]0-869] 0'5075983 s00] 6 14031 5161 53 o0-5073503
Mean 0°5073392
Mean of Day and Night 0-5073389
2Bth| 127 | 8 35133°401]+ 8°38] 15 | 29-01[+0°03 0866 0-5075987 |— 504/~ 6|—1421| —514 |—53] o 3073480
Mar.| 139 | 9 2533850 B8:58] 17 | 29-04] ©0-03/0°866| o-5074961 504 8 1423 525 | 53] 0-3072448
Night] 138 | 10 24[32°41;| 8-58] 15 | 29'0;| o©-030-8G6] 0°5078329 504 8| 1424/ 495 | 53| ©'5073845
140 | 11 15|347162 8-58[ 16 | 29°08| o0'03/0°866] 05054268 504 7l 1425 525 53] ©0°5071754
Mean 05073384
20th | 137 | 20 38|33°423+ B-58| 16 | 28-31(+013(0:872] 0° 3075933 |— 3504|— 7—1387 —518 [—53 ©0-5073464
Mar, | 139 | 21 31|33°864 B-58 16 | 28-36| o-13)0°872] 0° 5074929 504 7| 1399 528 53| ©°5072447
Dny| 138 | 22 27{32°426] 8-g8{ 17 | 28'51| o'13/0°871] 0° 5078307 go4| Bl 1397| 498 | 53/ ©0-5075847
| 140 | 23 zol34-166] 8-58 17 | 28:62( o'13/0°8;0l 0° 3074260 so4l 8] 1402|527 | 53 o-5071766
Mean 0-3053381
Mean of Day und Night ... (0-5073383
29t | 140 | 8§ 3034 150[+ 9-13] 17 | 28 94l+0°03| 0864 0'5074295 |— 536/— B]—1418 —324 :H :;'5877;;
Mar.| 138 9 2332°400 9130 17 | 28-95] ©0:03/0-806| o' 5078371 536 8 1419 493 53 05075860
Night| 139 | 10 15/33°838 913, 17 | 28-99| o0-03/ 0 Bh7} 0'35074989 536 8 l42l:‘ 525 53| 0°5072440
137 | 11 101337390, 9°13| 15 | 29°03| ©°03/0°866 | o- 3076011 536 7 1422 514 | 53] ©75073479
I Menn o' 5073383
30th| 140 | 20 31)347132{+ 9+13| 16 | 28-81|+ 008/ 0'Bbg| 0'507428R |— 536|— 7)l—1412) ~527 (—53| o°'5ori7s3
Mar.| 138 | 21 26/32° 403 9 13] 17 | 28°89| o-08/ 08068 o' 5078362 530 8| 1416 496 53| o'3075833
Day | 139 | 22 2033°841) 9 13] 17 | 28795 0°08/0°867] 0'5074983 §36] 8 71419 525 | 53 o-5072442
137 | 23 1413373911 9-13! 16 | 29'04l o0-080 867} 05076009 536 5| 1423 515 | 53 075073475
Mean ... | o-5073281
Mean of Day and Night ... |0-5073383
Shahpur.
hm| s s , . o s
4th | 137 | 8 42(33-380|+ 7712 15| 29°74|+0 02| 0°Bs4| 0'5076036 |~ 418/— 6/—1457| —507 |=32] ©0°'5073596
Apr.| 139 9 38|33 800 7:12| 18 | 29'88| o-'02|0°854| 0" 5075075 418 9| 1464 518 52| o°'5072614
1909 | 138 | 10 39/32°334 7-12{ 19 | 2987 o-o2|o0'8z5] 0" 5078483 418| 10| 1464 489 | 52| o0-g076030
Night| 140 | 11 32|34°131 7+12| 18 | 2981 0’02 0°'855] 0°5074337 418 9| 1401 518 52| o-g5o71879
Mean | ... | ©'5073535
Gth | 137 | 20°41|33" 414+ 7 12| 18 | 28-47{+ 023/ 0861 05075055 |~ 418~ 9|—1305) —s11 [—52| o-5073550
Apr.| 130 | 21+ 3B|33°823] 5-12) 19 | 28:60[ ©0-23|0°Bg59] o'5075022 418[ 10| 1401 521 §2| o'g072620
Day [ 138 | 22°39(32° 375 7-12| 18 | 28'85| o0°23/0'859| o' 5078431 418) 9| 1415 401 52| o°5076046
140 | 23+37|34° 140 7°12l 17 | 29°13] e.23/0°857\ 0" 5074306 418 8] 1427 519 52| o'5071882
Mean ... | o'5073330
Mean of Day and Night 0-5073532
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PENDULUM OPERATIONS.

Table 11.—Details of the Observations—(Continued).

[CHAP, IIL

® ° ¢ | Temperature | = Correction on account of
E| Bletl & J= <
2 £ = &2 = 2 S “ Observed © 2 g... Reduced
a | 2 3|58 - E|2.]58!l » Time of a 2 N @ "Time of
A H & EE 8 = |82 &3 a Vibration & 2 a S 2 Vibration
~ < |8 (3 S| &g | 2% 5 ‘g | 2 g4 | 3
- ~ D
@ =28 |28 F 3 §la |*=
= =
Shahpur—(contd.)
hmi{ s s , o o | s s
Sthi | 1go | 8 47)34123)+ 7°18) 17 | 29°87 + 0 02/ 0"B33| o' 5074355 |— 421|— B|—1464 —517 |—52 o'5071893
Apr.| 138 | 9 44/32°354] 7718 18] 29°92| o0-02/0°863) 0-50784B2 | 421l 9 1466 488 | 52| o-35076046
Night| 139 | 10 39133793 7°18 18 | 2994 002 0°'853] 03075092 421 9| 1467 517 52| ©0'5072620
137 | 11 35/33-382 7°18{ 16 | 29°94 0'01‘0'85(\ 0" 5076030 421 7l 1467 508 [ 52| o0-35073575
! Mean 0" 5973535
Oth | 140 | 20 48|34 131|+ 718/ 17 | 28:32{+0-21/ 0°860] 0-5074203 |— 421|— 8|—1397] —521 |—52| o'5051804
Apr.| 138 [ 21 43(32°382 7°18/ 19 | 28-69, o-21 0'839] 0-5078413 421 10| 1406 491 52| o' 3076033
Day | 139 | 22 3933817 718 18 28'90' o°21' o'B39] o'5075037 421 9| 1416 521 52| o'5072618
137 | 23 36133°393 7°18 18 | 29-10l o0°21 0'8561 0° 5076005 421 gl 14260 508 | 52| o0-°5073389
Mean ... | o0°5073534
Mean of Day and Night 0:5073534
Gth [ r37 [ 8 4733°376(+ 7°33) 18 | 29793 + 0" 0B/ 0R53) 0- 5076045 |~ 431[— o|—1467] —s507 |—52) ©°5073379
Apr.i 139 | 9 41|33 792 7°35 19 [ 20°95| o'08/0'854] 0" 5075006 431 10| 1468 518 | 32| o 3072617
Night] 138 [ 10 38i32°3571 7°35; 19 | 30-0z] o-oRlo-854] 05078492 431] 10| 1472 488 52| ©o°5056039
140 | 11 30(34°110 7°35| 19 | 30 11| o-08lo 854] 0°5074382 431 10| 1473 518 52| ©'5071896
Mean 05073533
Tth | 137 | 20 46|33-384)+ 733 17 | 29°40{+0°22|0°857| 0'5070025 |— 431|~ 8|—1441] —3509 |—52| ©'5073584
Apr.| 139 | 21 43|33 5796 7°350 19 | 29.53] o°22{0°856| o’ 50750806 431 10| 1447 519 52| 0°'goy2027
Day [ 138 | 22 3932° 330 7°35| 20 | 20°76| o-22|0°855]) 0°5078492 438 11| 1458 489 §2| o°z076o51
140 | 23 31i34°109]  7:33/ 19 | 29'97] o-2210°R53) 050743853 431l 1ol 1469) 517 | 52| o 5071906
Mean 0°5073542
Mean of Day und Night 0:5073538
Badnur.
hmy s 5 , 5 o | ° $
1th{ 135 | 0 20133-480l+ 3'14/ 18 | 2667 +°'°2i°'838 03072783 |— 184)— 9|—1307] —49B[—d44] 03073741
Apr. [ 139 | 10 2333°919] 3°14 18 | 26°71; o0°'02 0°838] o' 5074807 1By 9| 1309, 508 44f o°go727i3
1000 138 | 11 29{32°470 3°14/ 19 | 2071 o'02{0'839] o*5078198 184 10| 1309 480| 44, 073076171
Night! 140 | 12 22{34° 244 3'14] 17 | 26°72[ o-o02/0'839] o' 3074087 18y 8 1309 508 44| o'5072034
Mean| ... 0°5073675
120} 137 | 21 28{33°500[+ 314 17 | 26°59[+0 19/ 0°841) 0 3075757 [— 1B4|— B]—1303] ~3500/—44 o-5073718
Apr.| 130 | 22 23{33°911)  3-14) 19| 26°71; o-'19jo-840) 0-5074823 184 1o| 1309 00| 44! o 5072769
Day | 138 | 23 24327464 314 16 | 26'90] o'19;0°837| o'5078213 184 7l 1318 479| 44! o'5076183
140 | o 19[3472300  3+14 18 | z7°11] o-19l0-837) 05074120 184) gl 13281 o7l 44 o-z0jzo48
Mean 073073670
Mean of Day and Night 0:5073677
12th | 140 0 21i34 240+ 3718} 17 | 26°Bo+0' 13, 0°836) 0°5074093 |~ 187~ B|—i1313] —g507 [~44] ©0'5072034
Apr.| 138 | 10 16/32°439 318 20 2()'93! o0°13 0'835] o' 5048227 187 x1| 13200 478 | 44| o 5076187
Night| 139 | 11 12l33-902 318 19 27'08{ o'130'835] 05074848 187 10) 1327 506 44| 0°5072774
137 | 12 8j337479] 3718 17 | 27°150 ©0'13/ 0 836] o 5075807 1871 Bl 1330, 497 | 44] 05073741
Menn 05073684
13th | 140 | 21 18l34°240/+ 3'18] 17 | 26:66 +0°22/0'839] o'5074097 |— 187|— B|—1306] —508 [—44] o-5072044
Apr.| 138 | 22 13|32°401 318 20 | 2681 o0°22,0'837] o- 5078222 187 11| 1314 479 | 44| o-go76187
Day| 139 | 23 E!_;.;-gogi 3718 19 | 2704/ o0 22/0:B37] 0'5074840 187 1ol 1323 507 44| o-5072767
137 1 o al33-4790 318l 17 1 27723 o0'22{0'8361 o' 5075807 1870 B 1334l 497 | a4) o°5073737
Mean 0-5071684
Menn of Day and Night 0'5073684
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Table II.—Details of the Observations—( Continued).

] < . . é Tempernture ‘_‘-? Correction on account of
2 2= < .
o | & | g9 = E & 5 Observed ® R
= = —_ . ed d
SUZ |3 |ZE| « |&|3_ |58 & | dimeor | § 5 o | Timeof
=R & | 2% B zs |22 = | Vibrati s | B 5 ibratic
5 & £% o - | 3§ 2 = ibration = g 2 2 Vibration
El = 2o © @ "
=] g o 9 g :E z = 5 "c} < =9} =
=387 |ga = N g =
= f =
Badnur—({contd.)
Lsth hom| s § , o o ¥ 5
3th| 137 9 26{33°489|+ 3734/ 17 | 27-08/+0°06/0°836] o 5073782 |— :
3 3 ; 5075782 196|— B—1327| - - 0°50737
\:ip;- 139 | 10 20|33 9O} 3-34| 18 | 2716, o0'06{0'836] o 3074849 196 () |33? :g; :: o':g;‘:;éj
Night| 138 | 11 1:}_;1:451 _;'34 19 | 27°24] o-o6loB36] o 5078246 196 10| 1333 478 44 0':.-,076183
140 | 12 7{34°22% 334 17 | 27 0'0(1‘0'837 0 5074129 196 8 1333 507 44| 0307204t
»

ol . . Mean | ... 0°5073674
vloigy | 21 25|33-483(+ 3734 16 | 27704)+0°20[0°839] 0" 3075797 [— 196{— 7|— 35— - 150737
%pr. 139 | 22 17|33 90! 3734| 18 21'17 0" 20| 0 323 0'20;:;&%2:) l?)ﬁ :) :::; :gg :: g":gi';l';z

[ . - . p P y a2
ay ::S zg lg_:l..‘.:ﬁ 3734/ 19 21.3? o 20[0-838) 0 z07825 196] 10| 13427 479 44 0'502-6:80
7lag 2z 3 34 21 1 27°551 o0°2000°835] 0 50741359 196! 2] 1350 506 ! 44 o-s0720351
Mean ... o' 5073680
Mean of Day and Night ... | 0:5073677
Dehra Dun.
2911 i hmip s s , . ° H s
th| 137 ' 10 30{33-576/+22 15 18 24°14l+0 210°835] o 5095383 |—1300|~ of|—1183] — 3 “507
l:\q[i)nq 132 11 25(34000] 22718 19 | 24°35| o021 0'8:1: 0'2052813 1100 12 ::q: :2(: ;g gfgéffﬁz
o 3 : ) S : ) ‘ 507 R R £O3 ; 5 5
o :10 :z f; 32'541 ZZ.I.Z 19 | 24°56] o-21|0'834] 0" 5078023 1300 10| 1203 477 38| o°'507499;3
eht : 3 20(34°319] 22715/ 19 | 24-71| o°21]0 834 05073923 1300 10| 1211 505 38 o'3070859
30th | 137 | 22 28(33°871|+ 221 8 8 8/ o836 e o oran?
37 3357 ‘15| 18 | 24°28/+c 18| 0" 0:5075596 | — - 9[— -4197 |- “507
Apr.| 139 23 21{33°994| 22715/ 19 | 2440 o8 O'Siq o‘l:o;:l(:i :':gg 12 ::gg :26 32 0-3012562
Day | 138 0 19(32°544| 2215/ 19 | 2438 o018 0'8_1;: 0'-;0780|6 l‘%OO 1o 1204 :;78 ‘;R g-‘:z’-;ggé
1 . . - s . .. p ! §
40 torol3g- 318 22703l 19 | 24°73] o' 18l 0-8341 0- 5073930 1300 10| 1212 503 3 0'50;0865
Mean ... 03072301
Mean of Doy and Xight ... | 05072500
J0th | 140 | 11 10f34 2r0|+ 22 30 19 | 25°2 BFIE-N
342 : 5'24([+0"14/0°832| 0-507 - - —1237 —3 - ‘507
Apr.| 138 ;12 6|3275200 22°30| 19 ’ 22'41 O'I::EO B‘:‘ o’igigzg.‘: :320 :g :f”-| 5?2 .133 0'5010845
Night{ 139 | 13 3(33°973] 22°30| 20 | :l;';g o‘uIO'H.;l o"-:o;.;fnsl;' I‘:OE 11 1;::! "‘é.; .;ﬂ 252“085
117 st = e 1 { ,'..“ . Y I ‘ . 2 : jortsid
37| v+ 1[33°535] 22 30‘ 18 { 2560 o 140 831) o' 507:6;8 1309 9 lz:,;: 494 38 0'50225;/'1
! :
| i Mean 0'5072
. - 5072494
Iet | 140 | 23 10({34°302]+ 2230 1 ‘ 25730/ +0 o 1507395 o
May [ 138 o 7.12-22: 22730 |g J :2 14 ° :Ngiz“ 2-‘3213050 [0 A I B T34 o.gereBsy
Day | 130 > -})({s DN 1‘;‘;8 ° 1‘:\0 S}i 0__:0,-.:(,; '~f°') 9l 1247 477 B o0'z074083
e Cad ol Rl o o-s?" O..:O:-u(_) 1300 il 1255 803 i8] o 3071382
E : 577 5 33 5075073 13009 ol 12000 493 3R 03072562
Mean ... 05072496
Mean of Day and Night ... | 0-5072495
Ist 1137 220351 18 | 25°95(+0°06,0°R33) 0307307 8
Muy | 139 :3;:‘ 19 ! zg)'g‘;l 2'2212':"; 2':‘;‘-3?‘-(-‘ T 9 —lzz,_: TH95 |38 075072548
Night| 138 2237 20 ' 2612 o‘o(v‘o'ﬂ;“ [ :oig:t;l- P I IR X 5% | 0.s0rtsh
140 227371 1 161 006/ 0-8; 1o io ! 1ag) 11 2ol 476 38| 0"5074989
Al 9 ’ 4 0°833] or3074005 | 1313 10 1281 505 | 38| o'50708358
. E E
: Mean o- z
2nd | 137 12015 | . l N Fo72493
; 22737 18 | 25°71|{+0"16,0°8 ‘gonz - - . 3
TR PR it b bEoviedut e o B
ay | 138 22'.'47 19 i 26’o.| c>'|(|1 ‘B3 rorRo N : phcs 3 o So7tsT4
; j0-833| o- 5078098 1313 10| 127 70 : .
1o a2 an ! ) o } i ELS 74 470 3Rl o'3074¢8
22°370 18 5 26° 14l 0°16i0-8331 0 5074000 1313 9l 12814 585 38 o‘?o;:ﬂj(lg
Meun 0'507;403
Mean of Day and Night ... (0-5072493
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In Table III are shown the times of vibration at Dehra Dan at the beginning and end of

the season.

Table 111.—Times of vibratiorn at Lehra Din.

Date 137 ' 138 139 140 Mean
1903-09 2 H H s s
December, 14-15 0-5072567 05075001 0-5071583 05070864 05072504
" 15-16 2570 4988 1567 0855 2495
" 16-17 2565 4988 1573 0865 2498
" 17-13 2579 600l 1553 0858 2497
Mean 0+5072568 05074995 0-5071570 0- 5070861 0-5072499
April 29-30 0-5072560 05074990 05071587 0-5070862 05072500
»  30-May 1 2567 4984 1578 0851 2495
May 1-2 2547 4088 157¢ 0859 2493
Mean 0-507255% 0-5074987 0 5071581 0-5070857 05072496
Genersl Mean 0-5072563 0-5074991 0-5071576 0-5070859 0-5072497
Difference. May-Dec. -10 -8 +1i - 4 -3

The agreement between the two sets is satisfactory, but it is, as usual, advisable to
tabulate the differences between the mean and individual pendulums.

Table IV.—Differences between the mean and individual pendulums.

Station 137 n 139 v 149 v 140 v
Delira Din —69 | + 2| —2496 ) — 9| +929 | + 4| +1038 | + 4
Ujjuin —B| = 7| —2486 | + 1| +931 | + 6| +1634 [}
Mhow —70| + 1| ~2493{ — 6| +923 | — 2| +1642 | + 8
Mukhtiara —g2 | — 1| —2492 ) — 5| +927 | 4+ 2| +1638 | + 4
Mortakkn —75| — 4| —2480 | + 6| 4928 | + 3| +1628] — 6
Khandwa —60 ) +1v | —2484 ] + 3| +020| — 5| +1623 ] —11
Agirgarh —50 | + 1| —2480 | + 7| 4923 of| +1625 | — 9
Jalgaon —-Bo| — 9| —2477 | +10| 4927 | + 2| +1632 | — 2
Amroti —87 | —ib | —2477 | +10| 4932 | + 7| +1634 o
Ellicbpur —8; | —14| —2481 ) + 6| +933 | + 8| +1634 o
Hoshangabiad —g4 | —23 | —2467 | +20| 4936 411 | #1625 — 9
Shahpur —47 | +24 | =2809 | —22| +915{ =10 | 41643 | + 9
Badnar —50 | +21 | —2503 | =16 | +915 | —r10| +1637 | + 3
Dehra Ditn —h2 | 4+ 9| —2491 | = 4| 4015 —10| +1639 | + 5§
I
Menns -7 — 2487 +925 ¢ +1634
Means of 1907-0R - 6o — 12496 +915 | + 1641

The table shows that there have been large fluctnations in the differences, the most notice-
able heing that between Hoshangibad and Shahpur. It is difficult to suggest any cause for
this change and it does not appear that any one pendulum was at fault, It it had been, then
the differences of the other pendulums would have changed by the same amount and in the same
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direction, whereas in this case the differences of two pendulums have increased aud two have de-
creased. The changes can, therefore, only be considered as accidental errors and no correction
can be applied. It is perhaps worthy of note that the pendulum clock was cleaned at Dehra
Dinp at the beginning of the season, and it is possible that its rate may not be so steady as it

was formerly.

In Table V are shown the times of vibration of each pendulum at each station and the
value of g deduced. These values are naturally somewhat discordant owing to the accidental
errors mentioned above.

Table V.—Mean times of vibration and deduced values of g.

Station 137 138 134 140 Mean

T ]

Dehra Din 8 05072563 073074991 0° 5071570 05070859 075072407

Ujjuin 8. 0°5073576 05073984 05072567 0" 5071864 073073498

+1013 +993 +991 + toojg + 1001

9 978652 978-080 978080 g78:675 978-677

Mbow s, 075073710 03070139 0'5072723 o 5071004 05071646

+1153 + 1148 T 147 + 1143 + 1149

g. 9;8 618 978620 978620 0978021 9;8:0620

Mukhtidara 8. 0°5073003 05056023 o' 507:604 0" 5071863 05073531

+ 1040 +1032 +1028 +1034 + 1034

7. 978 662 978003 978666 978 664 g7R 604

Mortakka s, 0°' 5073504 0'5075910 05072501 o- 3071801 0°5071429

+ 041 +919 +923 +942 +932

g 978 700 978" 708 958706 978699 978" 703

Khundwa 8. 0°5073517 6°5075041 ©°5072337 0°5071834 0° 5073457

+034 + 950 + 901 +075 + 960

7. 958603 978-696 978692 073687 978692

Asirgarh LN 0-5073807 05076217 0 3072812 0'z072112 ©°5073737

+ 1244 + 1226 +1236 +1253 + 1240

g 678583 978 590 978 586 978-579 978584

Julgnon 8. 05073602 05076089 0" 50720683 o' 5071980 05073612

+1129 + 1098 + 1109 + 11z +1115

9. 9;8:627 978639 978-023 9787630 978633

Amraoti 8. 05073701 o0 5076151 0'RO72742 08072040 0'5073674

+1198 + 1160 +1166 + 1181 +1177

g 978601 978615 9;8:613 978 607 978609

Ellichpur 5. 05073736 0° 5076132 0'z072718 ©'5072017 0 5073631

+1173 + 1141 +1142 +1158 +11354

g 0978610 978623 9;8:022 978°616 958618

Hoshangabad .., e, 05071482 03055835 0" 5072452 0'5071563 0°5073388

+019 +864 +856 + 004 + 891

g9 978 708 978 730 978725 978714 978719

Shabpur 8, o' 5073582 0'5070044 o0°5072620 o 5071802 05073534

+ 1019 + 1033 + 1044 + 1033 + 1037

q. 978670 978-657 058 Gbo 078664 978-663

Badnie 0. 0'5073720 05076182 05052504 03072042 0° 5073679

+1166 + 1191 + 1188 +1183 + 1182

g. 078613 978604 978 6oy 978606 938607




44 PENDULUM OPERATIONS. [CHAP. I1I,

The Reduction to Sea Level.

Orographical corrections were computed for all the stations except Ujjain, but were
found to be inappreciable (i.e. less than 0-0005) except at Asirgarh, the details of which are
given below.

Table VI.—Orographical correction at Asirgarh.
Height, 2077 feet.

Within } mile we may assume that half the area is 200 feet below, and half at the level of
the station. The correction based on this assumption is — 0-0028.

No. of zone ] 2 3 4 5 6 7 8 9 10 11 12 13
Inner radius 4 mile 14 mile |4 mile |l mile [2 miles;3 miles[4 miles(5 miles| 7 miles|10 miles|15 miles|20 miles|25 miles
Guter radius 4+ mile [} mile |l mile |2 miles‘u miles|+ miles}d miles|{7 miles{10 miles|15 miles|2 miles|25 miles|35 miles|
= 2 { = 2 k3 L3 2 2 b 2 2 3 =
2 2 | 2 2 2 2 2 2 2 -2 2 2 2
Height s g S g s g 3 3 3 IS 3 3 s
X b = ~ = X & g ~ ~ o~ Y <
Ry Ry R Mo R =~ = ke &y ] Ry Ry Ry
Jeet
2200 0’27 0°02 0'03 oIl
2100 0'21 | 023
1900 045 | 0°37 | 015
1750 0°08 {007 |0 14| 016 o006 o'1s
1700 0'07 | 0°33 | 042§ 0725
1500 007 | 0743 i 071 077 o' 51
1250 075 | 0°68 o044l o030|0°30]| 052 0" 40
i
1000 o'24 1049 | 0 56
900 e 0’54 | 042 045 0°'20 0°20 0-18
|
Effect 10°4 | 15°3 | 19°2 | 258 | 12°0 | 679 i 47 5°3 3’9 19 1’0 o5 o'y

Total effect = 1086
Orographical correction = 1086 x 0- 0000336
= —0'0036
The total correction is, therefore, = — 0006

The ahstract of the season’s results is given in Table VII.
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Table VII.—Abstract of results.

Corrections
Station Height & for for mass orogra- s g 977
height (Bouguer) phicnl

feet dynes dynes dynes dynes dynes dynes dynes
Ujjain 1612|978°830| —o°151 | +0°054| © 978°7331978:677| —o0-056
Mhow 1903978789 —o0°178| + 0064 o 978:675|978+620| —o- 055
Mukhtiara 926 | 978:779| —0 087| +0°031| o 978723 |978:664| —0059
Mortakka 576| 9787681 —o"054| +0'019] o g78:733|978-703| —0 030
Khandwa 1014|978:743| —0°095| +0°034| o 978:682|978-692| +o 010
Asirgarh 20771978 721| —o0 194 | +0°070| —0'006| 978591 [ 978584 | —0- 007
Jalgaon 760|978:693| —o*oy1| +0°026| o 978:648|978:633! —o'015
Amraoti 1123978689 | —o0*105] +0°038| o -978:622 978609 | —0°013
Ellichpur 1314978 711 —0°123| +0°'044| © 978:632 /978618 | —o 014
Badndr 2103978748 | —0*197 [ + 0071 o 978622 1978:607 | —o-015
Shahpur 1286 978766 —o 120 | +0°043( o 978:689|978-663| —o-026
Hoshangabad 1002|978 802| —0'094| +0°034| © 978°742 (978719 | —0 023

It is better to

postpone any discussion of these results uatil the next chapter, when the

operations of the two seasons will be considered together.



CHAPTER IV.

The Pendulum Operations in 1909-10,

The area in which observations were made during the season 1909-10 is immediately to
the east of that occupied the previous year and the reason for its selection the same, viz. the
more precise determination of the limits of the belt of high density.

Latitude observations had indicated that the southern edge of this belt passed just south
of Amraoti through Amgaon and between Bilaspur and Pendra while its northern edge probably
lay some distance to the north of the season’s area and was not likely to be met with. These
observations had, however, shewn that a small area of low density existed between Saugor and
Unmaria and it was hoped that the pendulums would confirm this also.

It may be well to explain here the method by which areas of high and low density are
deduced from latitude observations.

If we take two latitude stations on approximately the same meridian and find that the
pl umb-lines are inclined towards oue another or in other words that the deflection at the south-
ern station is more northerly or less southerly than at the northern station, we may assume that
between the two stations there exists an area of attraction or of high density. Since we call
northerly deflections negative and southerly ones positive we have the following simple rule for
determining whether the area between two stations is of relatively high or low density.

If deflection at north station minus that at south station is positive then the area between
them is of high density and vice versa.

Of the stations visited, Saugor, Damoh and Katni are on high ground, tolerably level,
north of the Narbada river. The former is on the trap, the two latter on Vindhyan beds, as is
Umaria where the surface features are irregular. Pendra lies on higher rolling country which
divides the drainage areas of the Ganges, Narbada and Mahanadi rivers. Amgaon, Seoni and
Jubbulpore are in and near the Sitpura high-lands with Bilaspur and Raipur on the plains to
the south. Maihar is on the southern edge of the Gangetic plain and Allahabad and Sultanpur
are in this plain.

The observations throughout the season were made by Captain H. M. Cowie, R.E. with
the exception of those at Debra Dun in April, 1910, some of which were made by Captain H. J.
Couchmaun, R.E.

The descriptions of the stations are given below :—

Saugor.
Latitude ... 23° 51’ 47
Longitude ... 78° 48’
Height 1757 feet.

The pendulums were swung in Quarter No. 7 of Block No. 3, Married quarters, old B. L.
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BM.34

5T of Main-

Lines. The floor of the room was connected by spirit levelling with G.T.S.

Line 60 (Katni to Sironj).

Damoh.
Latitude ... 23° 49 54"
Longitude ... 79° 26
Height 1213 feet.

The pendulums were swung i the most westerly main room of the dak bungalow. The
floor of the pendulum room was conpected by spirit levelling with G.T.S. 121;1.133 of Main-Line 60
(Katni to Sironj).

Katni.
Latitude ... 23° 50" 25"
Longitude ... 80° 26
Height 1254 feet.

The pendulums were swung in the S.W. of the four rooms of a small bungalow belong-
ing to Mr. Cook of Cook & Co., lime and stone contractors. It lies on the south side of the

road from Katni E.T.Railway station to Katni Merwira and adjoins the office of the District
BM.81

Tahsildar. The floor of the room was connected by spirit levelling with G.T.S, st a °f Main-
Line 58 (Bilaspur to Katni).
Umaria.
Latitude ... 23° 31" 87”7
Longitude ... 80° 54/
Height 1499 feet.

The pendulums were swung in the most westerly of the three rooms of the Rewah State
Tospection bungalow adjoining the house of the Manager of Rewah State Colliery, about 1 mile
from the B.N. Railway station. The height of the G.T'8. bench-mark on plinth of the building,

viz. BM-23 t Main-Line 58 (Bilaspur to Katni) is 1498184 feet.

64 A
Pendra.
Latitude . 220 487 41”7
Longitude ... 82° 0’
Height 1996 fect.

The pendulums were swung in the more easterly of the rooms of the school house on the
outside of the village of Pendra, some § miles to the east of Pendra Road station on the B. N,
Railway between Katni and Bilaspur. The floor of the room was connected by spirit levelling with

G.T.8. BM39 5 Main-Line 58 (Bilaspur to Katni).

64 F
Bilaspur.
Latitude ..o 22° 3 53
Longitude ... 82° 12
Height 878 feet.

The pendulums were swung in the personal office of the District Traffic Superintendent,
B. N. Railway. The room is in the centre of the block containing the District Offices of the
Railway. This building is on the east side of the main road from the railway station to the
town and about 1 mile from the former. The floor of the room was connected by spirit levelling

with G.T.8. "2 of Main-Line 38 (Raipur to Bilaspur).
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Raipur.
Latitude .. 21° 13 56”
Longitude ... 81° 41’
Height 996 feet.

The pendulums were swung in the more northerly of the two rooms of the old Quarter
Guard. This building lies to the west of the site of the old cantonments and on the west side of
the road running from Raipur to Deopuri village and is the central one of the last three pukia
built houses on the west of this road as one leaves Raipur. It has at times been used as a clerk’s
office by the Settlement Survey. The Boorah taunk lies about } mile to the S.W. The floor

of the room was connected by spirit levelling with G.T.S. %T'—Z}a of Main-Line 37 (Vizianagram
to Raipar).

Amgaon.
Latitude ... 21° 21" 3l
Longitude ... 80° 28
Height 1032 feet.

The pendulums were swuug in the room in the S W. corner of the inspection bungalow
to the E.N.E, of the railway station, (B.N.Railway). Amgaon is a small village on the Bilaspur
side of Gondia on the B.N.Railway. The floor of the room was connected by spirit levelling

with G.T.8.B¥-37 of Main-Line 35 (Naudgaon to Raipur).

64 C
Seoni.
Latitude ... 22° 5" 29”7
Lougitude ... 77° 29’
Height 2032 feet.

The pendulums were swung in the more easterly of the two rooms of the Camp clerk’s
office building attached to the circuit house (about 100 yards east of the latter). The circuit
house lies across the road to the north from the Episcopal Church. The floor of the room was

connected with G.T.S. B¥-%6 o Branch-Line 60 A (Katai to Nagpur).

5 N
Jubbulpore.
Latitude ... 23° 8 54
Longitude ... 79° 59’
Height 1467 feet.

The pendulums were swung in the 8 W. room of the Orderly Room, Block No. 15 of the
New (1910) British Infantry Lines built on the Chhitapahiar Ridge. In a direct line it lies
about 2 miles from the E.L.R. station. The Orderly Room is sitnated some 100 yards S.E. of
the Soldiers’ Institute. The level of the plinth of the Orderly Room was obtained from the
M.W. Office. .

Maihar.
Latitude .. 24° 15" 38"
Longitude ... 80° 48
Height 1161 feet,

The pendulums were swung in the more northern of the two main rooms of the travellers’
bungalow, close to the village and N.W. from the railway station. The floor of the rooms
BM.37

was connected by spirit levelling with G.T.8. <" of Main-Line 59 (Katni to Allahabad).
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Allahabad.
Latitude ... 25° 25 5%
Longitude ... 81° 55’
Height 288 feet.

The pendulums were swung in the casemate below the quarters of the Commandant, be-
tween the Church and the R.A.Mess in Allahabad fort; both Church and Mecss arc on the front
of the fort facing the Jurnna river. The floor of the casemate was connected by spirit levelling

with G.T.S. B8 of the Main Line 59 (Katni to Allahibad).

63 G
Sultanpur.
Latitude ... 26° 16" 6"
Longitude ... 82° 4’ 36”
Height 314 feet.

The pendulums were swung in the room at the west end of the dak bungalow. The
pendulum room was connected with rail level at the railway station by spirit levelling.

On the whole satisfactory rooms were available at all the stations. At Umaria and Seoni
the rooms were small and at Saugor, Pendra and Seoni the protection against the sun’s rays was
pot as perfect as could have been wished.

Determinations of the flexure of the pendulum support were made before and after work
at each station. Table I gives the mean value of ecach set and the values used in correcting the
time of vibration.

Table I.—Flexure correction.

Means Means
before and Adopted before and Adopted
Station Date after work Corr;actmn Station Date after work Correction
1077 secs. 10~ secs. 1077 secs. 1077 secs.
’__7—7‘-"_4"_ 7 .
1909 1910
Raipar January 20th| —39°3
Dehra Dun | Nov.  Bthy —38:6 n  24th 388 -39
. 13th 378 - 38
Amgaon January 31st| —46°0
Saungor Nov, 26th{ —j50°8 Fcbraary 4th 44° 4 —45
» 30th 511 -5l
Sconi Feb., 13th| —45°'0
Damoh Dec. 4th) —g42-% " 18th 45°0 —45
" th, 42'3 —-43
Jubbalpore { Feb.  25th| —42°0
Katni Dec. 12th} —s479 March 2nd 45 —42
- 16th 546 —bb
Maihar March 15th| —46*4
Umaria Dec.  198h| —35°4 . 19th 43°9 —46
. 23rd| 386 -38
Allahibid | March 25th| —gq4°3
Pendra Dec. 30th| —g4°3 " 31st 45°% —45
Jannary 4th, 49'9 —52
1910 Sultanpur | April Tth| —44°1
. " 11th 42°9 —44
Bilaspnr January 10th| —48°2
o ldth 454 Dehta Diin | April  20th| —38-2
. 15th 4672 —47 . 26th] 343 -37

The time obscrvations were made by Mr. Hanamin Prasad, the mean p. ¢. of the mean
value of a clock rate heing + 0-014 sec. while that of single valuc was + 0:031 sec.

The details of the observations are given in Tahle I1.
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Table I1.— Details of the Observations.
o | 2 | Temperature | .= Correction on account of
£ R z - R
° E =~ _5 E = s _ 5 . S (ibsvrvc(l ° e - Il{educed
= z 3 g5 = s | 3_| 52 > Time of 3 2 ° ® Time of
/R E E .ET:' 8 g T3 53__9. 7; Vibration ~ © B g™ 2| Vibration
A g |87 =) 2 Eﬁ o & H R Z,_, za | %
77} —t Q [} 2 [y <9
A | D B 5 B z g a
Dehra Dun
hm| s | s , o . ¥ i ¢
th | 137 o 22(33°08B2i+20704{ 17 | 2153/ +0'0n[0'850] 0°5075343 [—11;0{— 8|—1035] —305 |—38 0" 5072361
Nov.| 139 L 18[34°123] 20°04| 19 | 21°63| o0'09lo 849 0 5074355 1176] 10| 1060 314 38 0°3071557
1909 | 138 2 21132°668 z20°04) 19 | 21°72| o-0g|o'849| 05077718 11760 10| roby| 486 | 38| o°5074044
Night| 140 3 18|34°448; z20°'04( 18 | 21773 o-ogjo 84yg] o' 5073043 11576 g| 1003 S04 38| ©o'3070841
Mean 0" 3072476
Oth | 137 | 12 2133°721{+ 2004 1B | 20°26|+ 0" 31| 0" 856] 0-5075252 |—1176|— 9|— g993| —3z08 |—38 0 5072528
Nov.| 139 | 13 15134 142] 20704 19 | 20759 o-31 o'833) or 5074312 1176 10| ooyl 517 | 3B o-z071562
Doy | 138 | 14 15/32°676. 20°04]| 19 | 2089/ o-31|0 853| 0°507;7608 1176 10| 1024 488 | 38| o'5074962
140 | 15 B(34°450; 20°04| 18 | 21013 o'31]o'B51 | 0'5073626 1156 9l 1033 510 38 05070852
Mean 075072476
Mean of Day and Night 0:5072476
9th | 140 o 21134°442'+20°16 1B | 21° 51|+ 0 14| 0°B52] 0'5073656 |—1183]— ol— 1054 —3i6 |—38 0-5070836
Nov.| 138 t19'32°661f 20716, 15 | 21765 o'14lo-851] 0°5077735 1183 6l 1061 187 38| o-3074960
Night: 139 2 18347110 20716/ 19 | 21°79] o'14 0 850] o' 5074382 1183 10 1008 515 38| o°'35071568
137 | 3 17)33°678 20716 17 | 21790, o'14/0°850] o-5055350 | 1183 8 1073 505 | 38 o'5072543
Mean | ... 0'3072482
10th | 140 | 12 2334°452|+20°16, 1B | 20°90 +0"18l0°B55] 0' 5073633 |—1183)— g/— 1024 —3518 [—38[ o 5070861
Nov.| 138 | 53 19 32°666 20'16' 19 | 21710 o°18(0°9355] 0°5077723 1183 10| 1034 489 38| o'35074969
Day| 139 [ 14 17.347116] 20°16| 18 | 21°29/ o©0°18(0°852] 0°5074371 1183 9| 1043 516 38| o:3071582
137 1 135 17133'680; 20°16] 17 | 21-431 o' 18lo"851) 0°5075333 1183 8l 1030 503 38| o-s072549
Mean 0'5073400
Mean of Day and Night 0:5072486
10th | 137 [ o 32({33°682|+ 20°23| 17 | 25°43;+0"12f0-851) 0°5075342 |—1187|— 8|—1050| —505 |[—38| o-5072554
Nov.| 139 1 25|34°111] 20723 18 | 21753 o'12|0'850] 05074381 1187 9| 10535 515 38| or3071577
[Night l:33 2 25/32°650( 20°23| 19 | 21°67| o-12{0°'849] 0°5077761 1187 10| 1062 486 | 38| o°5074978
140 3 17]34° 429 20°23[ 19 | 21°73] o0'12]0'849( 0" 5073682 1187( 1ol 1063 514 | 38 o°s5070868
Mean | ... 0'5072494
11th | 137 | 12 33|33°701|+ 20-23] 17 | 20°85 +0 18l 0853 0* 5075208 |—118;|— 8|—1022] —g07 |—38] 05072536
Nov. 1:39 13 25|34°124| 20°23[ 19 | 2803 ©'18l0-853] 0-5074352 1187 10| 1030 317 38| o'so71570
Day | 138 | 14 21|32°661| 20723/ 19 | 21°19] o-1Blo'8B51] 0°5077733 1187] 10 1038 487 [ 38| o°5074973
140 | 15 12/34°438] 20°23| 18 | 21-33) o' 18lo'851] 05073663 1187 9| 1043 516 38| o's070870
Mean 0° 35072487
Mean of Day and Night ... [0-5072491
. . . . ‘Bz . - - ol = - —38] ©°5070848
11th{ 140 | o 443| +20°46] 18 | 21°29/+ 0" 15[ 0 B52] 0°5073655 1201 g[~1043[ —516 |[—3 :
Nov, I;B 1 :g;:-bss 20°46[ 19 | 21°35| o'11|0°8B51] 0° 5077749 1201 10| 1046 487 38 0.5074965
Night| 139 | 2 34|34°174] 20746 19 | 21°511 o110 Bsi] 05074375 1201 10| 1034 516 | 38| o°s07155
137 | 3 31{33°679] 20°46| 17 | 21°59] o°milo-B31] o'5075350 | 1200 8| 1058 505 | 38| o°so7z540
Mesn | ... 0°5072478
. . . . . . - - ol— - —38] o°5070861
12th | 140 | 12 38{34°448|+20°46| 18 | 20" 71+ 0" 24/ 0°856 ] 0° 5073643 1301 9|— 1015 519 |—3 :
Nov.| 138 | 13 34/33°653] 20°46| 19 | 30°91( ©0°24|0°B53] 0°5077755 1301 10| 1035 488 | 38 0'5074993
Day | 139 | 14 28[34°113] 20°46| 18 | 21:15| o°24|0:B52] 0°5074376 1301 g to3h 516 | 38 0.507157
137 | 15 22133°676] 20°46) 18 | 21°32] ©0-24/0°851] 0:5075357 1201 9| 1045] 505 | 38 o°'5073559
Mean 0°' 5073497
Mean of Day and Night 0-5072400'
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Table II.—Details of the Observations—(Continued).
o 2 | Temperature [ = Correction on account of
a | B 18 2 |49 <
E & 23 K] ‘g o - Observed ® 2 Reduced
2 E = | B z - & |3 53] = Time of 3 ‘E s ° Time of
=] 51 - 2 4188 152 % Vibration | M e = £ | 2| Vibration
© [ o = 3 L a o= a -~ 4 & P "
-9 =) o [&) o .-..s I~ k) [ = —
@ =2 |S ga| P 2 813 =
&) =]
= 2]
Saugor.
hom s H , B . s ‘ s
26th| 137 | © 2533-638{+ 3-8 19 | 21-52{+0-02 0868 0-3075441 |— 328/—10]—1034] —516 |—51} o0'3073482
Nov. | 119 1 24(34-073 5738 19 | 21°53 0'02}0"868 0°' 3074403 328 10| 1033 526 51| ©0°'3072493
1909 | 138 2 26327018 538 20 | 21-335| o'02/0°868] 0'35077837 328 11} 1056 496 51 0°5075805
Night| 140 | 3 22{347406] 5°38] 19 | 21-57| o002 0°868] 0-3073733 328 10l 1o57| 526 51| o'z071761
‘ Mean | ... 0" 5053408
27th { 137 | 12 25[33°712(+ 5'58| 17| 20733 +O':z?o-872 0'3075253 |— 328/— 8 —.ooo! —518 [—51] 075053362
Nov.| 139 | 13 20{347136] 538/ 19 | 20773 o-2270'871] 0 35074320 3:28] 10| r01bI 328 51| 0'35072393
Day | 138 | 14 21|32°663 558/ 20 | 20797 o~z:!o'87| 05077731 328 11| 1028 408 51| o0-50758153
140 | 15 131347430 558/ 18 [ 21715l 0:22/0°868{ 0° 5073626 328 9! 1037 526 51 o-r5071673
Mean 050573311
Mean of Day and Night 0:5073360
27th | 140 | o 18(347442{+ 5°00] 18 | 21 52]—0-02[0-870) 05073656 |— 294|— 9 —1i034| —3527 '—51| ©° 35071721
Nov.| 138 | 1 14]{32:650] 3-00| 20 | 21°52] o©-02|0°870] 0°5077759 294 n} 1054 498 | 51| o-5o73851
Night| 139 2 14|347119 5'00 19 | 21 50| ©-o02(0-870] 0°5074362 294/ 10 1034 527 51| ©o-5072426
137 3 12{33°67; 5'00 18 | 2148 o-oz2l0°870) o' 5073352 294 9 1053 317 1 &1 ©o'5073428
i |
Mean i 0°5073356
28th | 140 | 12 20{34°481|+ 5°00| 19 | 20°46)+0"30{0'873] 0°5073572 |— 294/—10 —1003| —529 —~51| o 35071685
Nov.| 138 | 13 21/32°677 500 20 | 20°70] o0°30|/0°8;72] o 5077696 204| 11| 1014 499 | 51| o'zo735827
Day | 139 | 14 32|34°128] 5°00| 19 | 21.07] o°30/0'870] 0'5074343 294] 10 1032 527 | 51| ©°5072429
137 | 15 31{33+693]  5°00| 18 | 21°28] o 30[0'B70] 0'5075316 204 ol royzl 7| s| e 5073402
Mean 05073336
Mean of Day and Night 0'5073346
28th ) 137 | © 29/33'704|+ 4°40] 17 | 21°33/+0°07|0°8j0) 0°5075293 |~ 238|— 8|—1045] —517 |- 31| ©° 5073414
Nov. | 139 1 25|34°135] 4°40| 19 | 21°40| o'07|0°8j0] 0° 5074328 238! 10| 1049 527 | 51 o' 5072433
Night{ 138 2 31132°661 4 40| 20 [ 21-49] o0°07|0°870] 0°5077735 238] 11| 1053 498 51| ©0°35075864
140 | 3 25{34°4350] 4-40| 19 | 21°52| o'0;[0'870] 0-5073638 258] 10| 1034/ 527 | 51| o+5071738
Mean | ... 0'3073362
29th| 137 | 12 31(33°749|+ 4°40| 18 | 20°28+0"25 0°875] o' 5075191 |— 258/— 9|~ 994| —520 [—51| ©°5073359
Nov.| 139 | 13 27(34°168 4°40( 19 | 20°49| o'25/0'B74]) 0°5074253 258] 10/ 1004 530 51| ©°5072400
Day | 138 | 14 27]32°683 4-40| 19 | 20'76] o-25/0°873] o 5077682 258 10| 1017 499 5 05075847
140 | 15 20[34° 406 4°40] 18 | 20°96] o-25/0'8731 0° 5073603 238 gl 1027 529 51| o°s071729
Mean ... 0'50713334
Mean of Day and Night ... |0-5073348
20th | 140 | o 34]347473}+ 4°18] 18 | 21712/+ 005/ 0°873} o' 5073588 |— 2435|— 9|=1035| —529 |—51| o0°5071719
Nov.| 138 1 34[32°6Bg| 4-1B[ 19 | 21°15) o'o5/0°873] 0-5075667 245 10| 1036] 499 | 51| o©0-5075826
Night| 139 2 35(34°142 418 19 | 21°22| o'05/0'873] 0°5074313 245| 10| 1040 519 §1| 0°5072438
137 | 3 34/33 701 418 18 | 21°26] o-o5/0'873] 05075301 245 9| 1042] 319 | 31| 0°5073435
Mean | ... | ©0'5073355
30th | 140 | 12 36{34-507/+ 4°18] 18 | 19°96(+0°23/0'8;77] 05073515 |- 245|— 9|— 078] —531 |-51| o©-5071701
Nov.| 138 | 13 37{33°716] 4'18] 19 | 20°16| o0 22/0°876] o 5077601 245| 10/ 988 01| 51| o'5075806
Day | 139 | 14 33(34° 051 4718 19 [ 20-37| o©-22/0'875] 0- 3074248 245| 10| 098] 530 | 51| ©'5072414
137 ] 15 29133° 719" 4°18] 12 | 20°g6) o'22{0'8741 o 3075258 245! 41 1007 519 | 51| ©-5073432
Mean ... *5073338
Mesn of Day and Night ... | 0°5073346
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Table 11— Details of the Observations— (Continued).
™ £ | Temperature | Correction on account of
g | B |&8_| o | - <
© = & §Z :? ‘E i S Observed © [ - Reduced
= = = = o | T £ P Time of = H © ° Time of
S | % 2 lEZE| 8 |2 |251&E5| % |vibration | ® | ¢| | x| £ Vibeation
&l S |Em| 2 |§)EeeB] E 2 Sl g [|%< |38
3 o 2 2 = =
I A I E R i LRI & g =
= = e
Damoh
i hom s i s , o o s N
S5th | 137 | o 54133°773;+ 3:62) 17 | 20°26{+0 0y 0 880| o- 5075137 |~ 212/~ 8j— 993 —3526 |—43] o-'5073333
Dec.| 139 1 48i34°211 3°62) 18 | 20°33] o0-0g|o'886] o 5074160 212 9 0996 337 | 43 o'5052363
1909} 138 | 2 491327739  3°62| 19 | 20°42; o090 8RO 0" 5077547 212} 10| 1001 507 | 43 o°s073774
Night| 140 3 46/34°531]  3°62| 18 10'52! 0°09|0-886| o' 5073461 212 g| 1005 837 43| ©0°5071635
i : ! Mean | ... | o'3073287
6th | 137 |12 5733'8||§+ 3620 17 | 18-65/+0 240" 8gq] 0- 5075051 |~ 212/— 8[— 914| —531 |—43| ©°5073343
Dec.: 139 | 13 54|34 245; 3°62| 19 | 18"R2| o0-24/0°'8931] 0" 5074085 212| 10 922 541 43 ©0°5072357
Dayl 138 | 14 5432'7671 362 21 | 19°08] o'24|0'801] 0 5077477 212, 12 935 510 43| ©o'507570%
190 | 15 49/34°5631 37623 19 | 19-33] o' 24/0"Bgo| 0" 5073395 212} 10| 947l 539 1 43 o'5071644
Mean 05073277
Mean of Day and Night 0-5073282
Gth | 140 | o 58)34°535/+ 3°62| 19 | 20°52/+0°03/ 0 886 0° 5073453 |— 212|—10|— 1005 —537 |—43] ©'5071646
Dec,( 138 1 54!32°729 3°62| 20 | 20" 34| 0030885 0-5077570 212 11} 1006 506 43| ©°35055792
Night! 139 2 52!347206| 3°62| 19 | 20°59] ©0'03] 0886 o 5074171} 212 10| 1009 537 | 43| o°s5072360
Pags | 34933771 3°62) 17 | 20°56] o0'03,0°8B7] o' 5075141 212| 8 1007l 527 | 43 ©°5073344
l Mean 0'5073286
Tth | 140 [ 12 §9!34°591)+ 3:62| 1B | 1B-44/+ 0 29/0°Bg5] 05073333 [— 212|— o|— 904| —542 |—43 ©'5071623
Dec. ! 138 | 13 57132°774] 3°62| 19 | 18'69] o029/ 0 894] 05077462 212 10| 016 511 | 43| o's075770
Day | 139 | 15 3!34°236] 3°62| 19 | 19'04] ©°29/0'B93| o 5074106 2r2| 10| 933 541 | 43| ©°5072367
“13p L 16 4l33°798! 3620 17 | 19-34] 029108911 o- 5075080 212| 8l 94Bl 529 [ 43 o'5073340
Mean 0°5073275
Mean of Day and Night 0-5073280
FLh [ 137 1 5337775|+ 3780 17 | 20°53|+0°08 08By} c 5075127 [~ 205|— B[—1006] —527 |—43] 05073338
Dec.| 139 2 1|34+204 3'50l 19 | 20°59| o°'0B| 0886} 0- 5074176 205 10] 1009 537 43| o-5072372
Night| 138 2 59(32°729| 3°50| 20 | 20°69| o©'0B|lo0-886] o-5077570 205 11] 1014 507 43| ©-5075790
140 | 3 §51|347537 3°50| 19 | 20° 72 o0'0oB|0°8B6| o' 5073450 205| 10| 101§ 537 43| o0°'5071640
Mean 05073285
8th | 137 | 13 5[23'834[+ 3°50| 17 | 18-38|+0°33 0'Bg7] 0'5074998 |— 205— 8|— go1| —3533 |—43] o©-5073308
Dec, -:; :i 03425 3750 19 [ 18:64] ©°33(0 Bo4| 0- 5074061 205 10| 913] 542 | 43| o°'5072348
Duy | 138 | 14 56[32:767| 3°50| 19 [ 18-96| o-33|0'Bg3| o-50774;8 205 10| 929| 511 | 43 o°s075780
|:1° 15 50/34°566 3's0ol 181 19-25] o°33i0°Bg91] 0 5073388 205 9 943 540 43| 0°'5071648
Mean 0" 5073271
Mean of Day and Night 0-5073278
. R . . . - — - J_— - *5071654
Bt} '] ‘g29{+ 343 18 | 20°87|+0°06/0-886] 05073467 201 g|=1023 537 43 0.5011 |
'De:: :‘-:g 2 1212-;32 3'43| 20 | 20°92( ©0°006/0°886] o 3077568 201 11| 102§ 507 | 43| o-5075781
Nigh.t 1‘19 3 9.14'|;)7 3143 19 | 20°9B| 0'06|0-886) 0" 5074191 201| 10| 1028 537 43| ©°goj2372
137 1 6.33‘7_:,8 3743 17 | 21705/ ©0°06/0'885] o-5075171 201 8 103 526 | 43| o'so73362
’ Mean 05073202
. . Q0= ccon - —10|— - - . 622
9 13 23|34°504/+ 3°43| 19 | 1855/ +0°30/0°895] 0-5073327 201}—10]— 0o09| —542 (—43 0_5071’ 2
D?(; ::CB’ li 12 ::';Bl 343 19 | 18°81| o°30(0'893) 0 5077442 201} 1o[ 922 5§11 43) 0'5075755
Day | 139 | 15 30|34°237] 3743 19 | 19°08| ©°30|0'#93| o' 5074103 zo1[ 1ol 935 541 | 43| ©0'5072373
7 117 | 16 16|33-800]  3-43] 17 | 19°30! o'30l0°Bgt ] o 5075077 201] 8 930l 5291 43| o°5073346
' Mean ... 05073274
Menn of Day and Night 0:5073283




SEASON, 1909-10,

CHAP. 1V.] 53
Table II.— Details of the Observations— (Continued).
2 [ Temperature| .M Correction on account of
g |3 g |3 =
2 a g3 a 5 e, = Observed © 2 - Reduced
2 = = T g - o | 9 25 'S Time of 5 2 ° e Time of
ST | 2|22 2 |2]58|88| 5 |vibration | B | 2| § | &5 | §| Vibration
13 (878 (3|55
@ =S 5 o o E: <]
Katni.
b oo § $ . c ° s s
1%th | 137 | 1 30|33°975[+ 2°96[ 18 | 20 13[+0°15|0'888] 0-5075133 [~ 174{~ 9|~ 986/~ 527 [—55| ©'5073382
Dec.| 139 | 2 28J34°212| 2796 19 | 20°31] ©'15/0°887) o*5074157 174| o] 995|338 | 55 o0-go72385
1909 138 1 29{32°742 2°96| 20 | 20°47| 01§ 0'886| o*50773540 174 11| 71003 507 55 ©°5075790
Night 140 | 4 24|34°537 2°96| 19 | 20°53] o 15/0°886] 0°5073449 174] 10| 1006 537 [ 55| o©'5071667
Mean o*5073306
13th | 137 | 13 30/33'819 2°96{ 18 | 19°49/+0°27|0*Bgo] o0°5075033 [— 174[— 9|— 955[— 529 [— 35| o'5073311
Dec. 1:;9 14 25/347238 2°96 20 | 19°68] o-27|0°8go] 05074100 174 11 964 539 55| o'g072357
Day | 138 | 15 24{32°757| 2°96| 21 | 19°¢8{ o-27/0°88g} 0" 5077502 174] 12l 979l 509 1 55 073075773
140 | 16 z0|34° 547 2:96| 19 | 20°251 ©°27/0°886]| 0'5073428 174l 10 992 537 55| o-z071660
Mean 0°5073275
Meen of Day and Night 0-5073290
13th | 140 1 50|34 542 3:00] 20 | 20°91|+0°14[ 0884 0°5073437 |— 176]— 1| 1025 — 536 [—35] o'35071634
Dec. | 138 2 46)32° 7490 3°00| 21 | 21-05) ©°14)/0'885] 0°3077545 176] 12 1031 506 53] ©'s0v5763
Night| 139 3 39|34 206 3'00| z0 | 217 17{ ©o°14/0°884] o-3074172 176 11| 1037 536 55| ©°'5072357
137 4 34[33° 956 3°00[ 19 | 21°31| o'14{0°884] 0" 5075129 156| 10| 1044 528 55| ©°5073319
Mean 0’ 5053269
14th | 140 | 13 48|34°537 3-00| 20 | 20°69/+0°15/0°886] 0* 5073449 {— 176]—11|—1014/— 537 [—53] 05071656
Dec. | 138 | 14 44|327744 3°00| 21 | 20°88( o-15(0°886] 0°5¢77533 176 12| 1023 597 55/ o'5075760
Day | 139 | 15 30|34'202 3'00[ 21 | 21'00[ o-15/0°885] o°5074179 176 12| 1029 530 55 org5o7237r
137 | 16 35/33°775]  3°00| 19 | 21712| o-15/0'885) o 5075132 | 176] 10f 1035l 526 | 55 o-go7zize
Mean 0'5053279
Meon of Day and Night 0-5073274
14Lh| 137 | 1 441337 760i+ 2°'g1] 19 | 21°01)4+0"17]0°B84) 0 5075145 |— 171)—10/—1029|— 525 |—55| ©°5073335
Dee. | 139 | 2 43‘34'107 2:q1) 21 | 21°19| o170 B83Y o' 5074167 vl vzl 1038 §35 55 o 5072336
Night| 138 | 2 4al3z-7a1]  2791| 21 | 21735 o17/0'B83] 0'5077565 171] 12| 1046|  go3 | 55 ©0'5075776
140 | 4 38347319 2°91) 21 | 21°49] ©0'17/0°883| 05073488 175 12| 1053 535 55/ o°50710662
‘ Mean 0°'5073287
16th | 137 | 12 50[33°785/+ 2°91| 19 | 20° 30|+ 0°23/0'889] o' 5075108 {— 171|—10|— 995/— 528 |—55 o'5073349
Dec. | 139 [ 14 46{34 223 2°91| 21 | 20749|] o023/ 0888 o'5074140 171 12| 1004 538 55| o° 5072360
Doy | 138 | 15 48|32 744 2°91| 21 | 20°76| o0-230°886] 05057333 171 12| 1017 507 55| o's075771
140 | 16 40!34°538] 2791l 20 | 20°93] ©0'23|0 8850 0.5073448 171 11| 1026] 536 | 35 o°5071649
Mean 05073282
Mean of Day and Night 0:5073285
Umaria.
h m 8 8 ’ ° ° 8§ s
20th | 37 2 8(33-861 1°06] 1B | 17°93|+0'08|0"Bgo] 0° 5074940 |~ 62|— 9|— 859 —3528 |—38| o-5073424
Dec. | 139 3 4l34° 2308 1°06| 20 | 18'01| ©0'08{0-88g| o' 5073955 62| 1t 882 539 38| o°'5072423
1_909 138 4 5[32:828 1°06| 20 [ 18 11| ©0'08|0'Bgo| 05077332 62} 11 88 509 38| o'z075825
Nighti 130 | 5 1[34°637 106 20 | 18-13] o'oBjo'8go] o'5073233 62| 11 888 539 | 38) o-507169;5
Mean | ... 05073342
208t | 137 | 14 12[33° 915 106l 18 § 16.15|+0°33/ 0" RoB| o' 5054817 [— 62l— ol— 791] —533 |- 28] o'507338,4
Dec. | 139 | 15 9l34°349, 1°06| 20 | 16°42] o0°33]0-896] 0 5073858 62| 11 8os 543 | 38| o-5072399
Day | 138 | 16 11)32-855) 1706 20 | 16°79| ©-33/0'B94] 0-5077267 62 11| 823 511 | 38 o'5075822
140 | 17 6]34.660 1°006) 19 | 17°09] ©0°33/ 0892 0* 5073186 62| 10 8317 54t 38| o-5071698

Mean
Mecan of Dny and Night

0°'5073326

0-5073334

|




PENDULUM OPERATIONS,

54 [CHAP. IV-
Table 1I.—Details of the Observations—(Continued).
© 2 | Temperature | & Correction on account of
3 L
£ & |s~| 53 |3 ) <
© 3 (3] o3 [ ‘B A - Observed °o ! ° Reduced
s E i 'E E " 3 B : gk B Time of 5 i :’i‘ S o Time of
R | e T |ES g c 153|852 | 5 | Vibation | B Lo ) 2 | By | = | Vibration
~l =3 87| 5 |s]|¢Es - | E 24 & | g9 |8 |
& © |=zi87 ({88 A g | -
= ° | A
Umaria—(contd.)
h m s s , o o $ s
21st| 140 2 32{34° 642+ 0°97| 19 | 17°j1|—0"02/0°892] 0°5073222 |~ §7|—10|— B68| —541 |38 o 5071408
Dec.| 138 3 27|32°839 0°97| 20 | 17°71| o-02|0'Bg2| 05077307 §7( 11 868 510 38| o°5o75823
Night| 139 4 2834321 0-97| 19 | 1770 o0-02{0°892{] 0'5053918 87| 10 867 541 380 orgo72405
137 | 5 25(33°Bgo| ©°97| 18 | 17:64| o'02/0'891] 0'5074873 57 9| 864 529 | 3B o'5073376
Mean| .| o-5073328
22nd| 140 | 14 35|34-701|+ o-9y 19 | 15°32/+0°3B|0"Bgg| 0-50735097 |~ g7|—10— 7851| —~545 |=38| o 5071606
Dec.| 138 | 15 30[32°885| o0°9y| 20 | 1564 o©-3B/o"8g7] 0-5077196 571 11 766] 513 | 38| o-s5075811
Day| 139 | 16 27|34°359] o0°97 19 | :6'03] o-38(0-896] 0°5073835 57 10| 785 543 | 38 o-'gojz402
137 | 17 25133 9111 0°97] 18 [ 16:37] o-38/0'Bg3} o' 5074823 571 9| 802l 30| 38| o0:5073389
Mean 0°507332;3
Mean of Day and Night 0:5073326
22nd | 137 2 36{33°859 o098 18 { 17°72|+ 001/ 0°'8Bgo| 0°5074898 |~ 5Bj— g|— 868 —s529 [~ 38| o-5073396
Dec. | 139 3 31347321 o098 19 | 1773 o'orlo'Bgo] o 5073917 8| 10 869 539 38| o©0-5072403
Night{ 138 4 29|32°843 0°98| 20| 1773 o-o1]o-889] o-5055292 58 11 869 500 | 38| o g075807
140 | § 23]34°646] o©0°98| 19 | 17°74| o'01| 0'88g] 0'5073215 &8 10| 869 539 | 38] o'so7rj01
Mean| ...| o'5073327
23rd | 137 | 14 37]337925/+ 098 18 ) 15797/ +0°33/0°896] 0'5074593 |— sB|— o[— 783| ~s532 [—38| o-s5073372
Dec.| 139 | 15 32|34°357| ©°98| 20 [ 16-19] o033 0'Bg3{ 0-5073842 s8| 11| 793l 542 | 38 o°50j2400
Duy | 138 | 16 33|32°873] ©°98| 20 | 16°55{ 0-33|0'Bg3| o' 5077226 58] n 8n 511 | 38| o°'3073797
140 | 17 26)34°667 0'98| 19 | 16°85| o©-33/0°891| o'50731%0 58] 10 8260 540 | 38| o-5071698
Menn 05073317
Menn of Day and Night 0:'5073322
Pendra.
h m s 5 , o ° 5 s
30th | 137 2 46133°874 361 19 | 17°94[+0"11|0"873] 0°50740909 |+ 212/~ 10[— Byg9| —519 [—52 050473661
Dec.| 139 | 3 40|33°309] 3°61| 21 | 1B-10| o'11|0°872] 0'5073046 212 12| 887 528 [ 52| o'5052679
1909 | 138 4 38|32°824 361 21 | 1816/ o-11|0-872] o' 5077342 212) 12 890 499 521 o'gojbrotn
Night| 140 5 31|134°633 3+61] 20 | 1B-27| o'11|0°872] 0-5073242 212| 11 895 528 52| ©0°5071908
Mean | .. o' 5073602
Blst | 137 | 14 38|33-892 361 19 | 17°30|+0°1B 0'874| 05074871 |+ 212|=10|— B4B| — 519 |—52[ o0'5073654
Dec.| 139 | 15 35/34° 332 3:61| 20 [ 17 41 0'1510-874 0" 5073895 212 11 853 530 52| o-5o052661
Day | 138 | 16 34|32°842 3:6| 21§ 17-61 o'|B|o~B73 05077300 212| 12 863 499 52| o-5oj6086
140 | 17 2%!34°646 3°611 20 | 17°79] o0'18,0'B73] 0'5073215 212| 11 872 529 52| o-zo7igb3
Mesan 0" 8073501
Mean of Day and Night 0'5073597
31t | 140 | 2 §1[34°627)— 3-39| 30 | 18:66)+0°12|0"86B] 0° 5073256 |+ 199]—11|— g14] —526 |—52| o 5071952
Dec.| 138 [ 3 47|32°816] 3°39| 21 [ 18°76| o-12/0"867] 05077361 199| 12| 919|496 | 352 o:_qo';()ol.!l
Night! 139 4 44|34 287 3°39| 21 [ 1893 ©°12|0°867] 0°5073992 199 12 928 525 52 0.5071614
137 | 5 3933841  3°39 19 | 1B-95] ©°12|0"867] 05074982 199 10| 929 515 | 52| ©°507307§
Mean 0° 5073595
1st | 140 | 15 o|34:646(— 3°39| 20 | 17°76/+0"20{0°873] 0-5073215 |+ 199[—11|— B8j0| ~529 |52 0:5071952
Jan, | 138 | 15 55/32°839] 3°39 21 | 17°94{ ©'30[0'872] 0-g077306 199| 12| B79] 499 | 52 °.5°76223
1910{ 139 | 16 51|34-307| 3°39| 21 | 18- 15| o'20|0'872] 0*5073050 199 12| 8Bg| 528 52 °-5v166s
Day | 137 | 17 47'33°Bs8]  3°39) 19 | 18°32] o'20{0°B69] o'5074945 199 10l 898 g16 | g52| 075073
Mean 0" 5073588
Mean of Day and Night 0°5073591




CHAP. 1V.) SEASON, 1909-10. 55
Table 11.—Details of the Observations—(Continued).
o 2 | Temperatare | -5 Correction on account of
a | B le_| 2 |4 =
= & 23 = ‘3 A b Observed o [ - teduced
213 =3 |=E& » o (g g5 p | Time of S I © @ | Time of
2 B 2 g2 9 “|18d | ae| 2 |vibration | & o 8 Be | B | Vibration
A | 3 5 |84 3 a|l8a (8a| =& ) £l 5 | &5 | &
) = 9 = a 2o = o - = @« o
1 F S 1318788 & E g8 |m
@ =20 g | A B8 K a
Pendra—(contd.)
A m|l s s , o s s 5
1st | 137 | 3 2/33-850|— 3°20[ 19 [ 1898/ +0-10/0°866| o' 5074962 (+ 188/ —10/— 930/ —514 |—52 03073644
Jan. | 139 3 5934289 3-20] 21 [ 19°12| o-10{0'865] 0-5073988 188 12 937 524 52| 0°5072651
Night| 138 § 1]32°809 3°20] 21 [ 19-23] o°10/0'865| o' 5077377 188 12 942 495 52| o©°5076064
140 | § 5%|34°606] 3.20| 20 | 19:27] ©0-10[0'865]) o' 35073302 188 11 944 524 | 52| o-g071959
l Mean 0°5073580
2nd | 137 | 15 1033'857l— 3°20| 19 | 18-41]+0"25(0"868] 0-5074947 |+ 188[—10|— go2[ —516 [—52| o-35073655
Jan.| 139 l 16 7[34°299| 3°z0| 21 | 1B'61| ©'25|0-867] 0° 5073967 188] 12 912 52§ 52| o0°5072634
Day| 138 | 17 6[32'812f 3-20[ 21 | 18-87] o-25/0°866] 05077372 188 12 925 498 52| o-5076076
140 | 18 1(34°608] 3°20| 20 | 19-09| o©°25/0°865] o' 5073297 1881 11 935 524 52| o°'5051963
Mean 0°5073587
Menn of Day and Night 05073503
2nd | 140 2 43|34 598j— 3°20] 20 | 19 51|+ 0" 10/0°865) 0°5073317 |+ 188|—11/— 9356| —524 [—52] o-5071962
Jan. | 138 | 3 38[32'801 3-20 21 | 19°§5| ©o-10/0'865] 0'z077398 188 12 938 495 52| o 5076069
Night| 139 | 4 34|34:270] 3°20] 21 | 19°69] ©0'10/0°865] o'5074031 188/ 12 g6s 524 | 57| o0°5072066
137 | 5 28|33°824| 3720 19 | 19°72{ o-10/0'B64| 0’ 5075021 188) 10| 066 513 | 52| 05073668
Mean 0°5073591
3rd | 140 | 14 53(34°612|— 3°20| 20 | 18°82{+0°10/0°808| 0°5073288 |+ 1B8|—11|— 922 —526 |—52[ o' 5071965
Jan, | 138 | 15 50[32 810 320 21 | 18°93 o-10/0°868] 05057377 188 12 928 496 52| orso076077
Day | 139 | 16 46|34° 280 320/ 19 | 1g'02| o0'10/0°807] 0°5074008 188 10 932 525 52| o°goy2677
137 | 17 431338350 3-200 19 | 19°12] 0°'10[0°807 ] 0'5074995 188 1o 9371 5151 52| o°5073669
Mean 0°5073507
Meap of Day and Night 0°'5073594
3rd [ 137 [ 3 14[33-835)— 3°20[ 19 [ 1932, |0'867) 05074997 |+ (8B)—1o[— 947 —515 [—52| 05073661
Jan. | 139 4 10|34'274 3 20 20} 1933 |o-867 0'5074021 188 1 0948 525 52| o-50720673
Night !
46h | 138 | 15 14[32 816 — 3°20} 21 | 1836 o872 o'5077360 |+ 188/—12|— gool —499 |—52| o'5076085
Jan.| 140 | 16 lo34'6|4i 3°20| 20 |8'57‘ }0'872 0'5073285 188 11 910 528 52| o-50719%2
Day ’
Mean of Day and Night 0:5073598
Bilaspur.
h m ¢ 8 , ° ° N s
10th! 137 | 3 51(33°687|— o'o2| 17 | 24°49|+0°05]0'By7| 0:5075331 |+ i|— B|—=r1200 —3521 |—47 o0'5073556
Jan, [ 139 | 4 46|34-123 o'o2| 20 [ 2452 o-o5lo'876] 0°5074353 1| 11| 1201 5§31 47| o0-35072564
1910 138 | 5 47[32°656] o°'02| 20 | 24°59| o0'05|0'876] 05097747 1| 11| 1208 sor 47| ©0°5075084
Night| 140 | 6 41|34 442 o‘oz| 19 [ 24°65| o-o5{0°875} 0°5073656 1| 10| 1208 530 | 47| o-5071862
Mean 0'5073492
11th | 137 | 15 40{33°715|]— o'02| 18 { 2373/ +0°0g|0'880] 0 5075267 |+ 1|~ g{—1163[ —523 |—47 o0'g073526
Jdan.| 139 | 16 35134°147| o'02| 19! 23.75| o0-09/0'B79] o' 5074302 1| 10f 1164 533 | 47 o0°5072349
Day| 138 | 17 36(32°648 0-02 20 [ 23°87] o'oglo'B71] 0" 5077693 1 11| 11790 498 47| 03075968
140 | 18 28l34°466 o0'o2| 19 | 23°93] o o9lo-841} 05073603 1] 10} 1173 52B ) 47| o0-5071846
Mean 0°5073472
Mean of Day and Night 0:5073481




56 PENDULUM OPERATIONS. [CHAP, 1V.

Table I1.— Details of the Observationé—(Continued).

° ¢ |Temperature | = Correction on account of
E| & 1§ s |3 =
e El = g 'E = ‘B B [ ‘S Observed ° @ -~ Reduced
5|5 CEE: 1 el (55| = Time of 2 2 ° ® Time of
A a £ {858 8 = |2 |82 | & Vibration | & e 8 &= | 3| Vibration
Ml = |87 ° gt |z5]| B 2 |<) & |E9 |8
[} o d Q [=] K] E @ E
1S 18 S g7
Bilaspur—(contd.)
h m s s , o R s s
11th | 140 3 40|34°460[— o 16) 19.| 24 11|+0"0g 0878 05073616 |+ 9|— 10|~ 1181|~ 532 —47| o 5071855
Jan.| 138 4 37(32°674 016 20 | 24°20( o0'0g|o*877]} 05077702 9| 11| 1186 502 47| ©°'5075963
Night| 139 | 5 35(34-131] ©0°16 19 | 24°32[ o-09/0'877] o' 5074336 9| 10| 1192| 531 | 47 o'3072565
137 6 30/33°68g] 0716 18 | 24°36] o-0g|0-857f o-5075327 9] o 1104 521 | 49 o'5073565
Mean 05073487
12th| 140 | 15 43|34°476(— 0°16[ 19 | 23°49|+0°16{0 881 ] 0- 5073582 |+ 9|—10/—1151|— 3534 {—47[ o' 5071849
Jan.| 138 | 16 46[32°692] o©°16| zo | 23°58| o°16/0'881] 0-507760358 9 11| 1585 504 | 47 o-s05z950
Day | 139 | 17 50[34°149 0°16| 19 | 23°79| ©0°16/0-880] 0'5074297 9| 10| 1166 533 47| o'5072350
137 1 18 47133 703]  ©0°16{ 18 | 23-93] ©'16/0°880] 05075295 ol 9l 1173 35231 47| o'307353:2
Menn 05073475
Mean of Day and Night ... | 0-507348)
12th| 137 3 44]33°703)— 0746/ 18 | 24709/ +0-10|0°879] 0'5075295 |+ 27|— 9|—1180|— 522 |—47 05073564
Jan.| 139 4 30347148 0°46] 19 | 24°14] o-10|/0°8;8| 0'5074298 27 1of 1183 532 47| o's5072583
Night| 138 5 48|32-68:1 0°46} 20 | 24731 o'10(0°878] 0-5077687 27| 11| 1198 502 47| ©'50759603
140 6 40|34° 464 0°46| 19 | 24°33] o'10[0°878} o* 5073607 27| 10| 1192 532 47| o-5071833
Mean 0°'5073483
13th | 137 | 15 40|33-722|— o0°46] 17 | 23°58/+o0 15| 0-883) o-5075250 [+ 27|— B|—1155/— 3525 |—47 o0-'5073342
Jan. | 139 | 16 42|34°161 0°46[ 19 | 23-70] o 17/ 0°881] 0 5074269 27| 10| 1161 534 47| o'5072544
Duy | 138 | v7 535/32°6g0] o0°46) 20 | 23°92| o-17{0 881 ] 05077665 25 1t 1172 504 | 47| o0°507:038
140 | 18 491347473 0°46] 19 | 24'08| o-15]0°879) 0° 5073587 25| 10| 1180 533 47| o 507184y
Mean 0073472
Mean of Day and Night ... | 0-5073478|
13th | 140 | 3 49(34°469|— o-52[ 19 | 24°32[+0°11|0°877 ] 0' 5073596 [+ 31[—10|—1192[— 531 [—47] o0'5071847
Jan. | 138 4 44/32°681 0°52| 20 | 24°42| o-11|o'877] o' 5077685 31 11| 1197 502 [ 47| 05075959
Night| 139 5 54i34 140 o0°32) 1B | 24°54] o110 876 05074317 31 9| 1202 531 47] o'soy2559
137 | 6 49l33°695 o-52( 18 | 24°66) o-11{0°856] o' 5075311 31 9| 1208 520 | 47| o-5073558
{ Mean 0° 5073481
14th | 140 | 15 4:534'478 — o0's2] 20 | 23°92|+ 0" 14(0 880] 0° 3073576 [+ Fi|—11|—1172[=~ 533 [—47| o-so71844
Jun. | 138 | 16 30:32°684 o'52| 20 | 24°03] o-14/0°880] 0- 5077680 31l | 1ryy 503 47| 075073073
Dey | 139 | 17 33'34-145]  o0°52[ 19 | 24 15] o 140°879] o'5074302 31| 10/ ni83 533 | 47/ o-s072560
137 1 18 27'33° 704t 0°52] (B | 24731] o-14/0°879] 0'5075292 EL 9l tig1 322 | 47 075073554
Mean ... 0'5073483
Mean of Day and Night ... 1 0-50734082
Raipur.
hm| s s ‘ o ° s !
20th| 137 4 2/33°8071— 4-96 19 [ 21-62[+0.11)0 871 0-5075059 [ +291|—10[—1059|— 517 |—39| ©°§073725
Jan, | 139 5 134 245 4-96] 21 | 21-74] o-11{0°871| 0-507408;3 291/ 12| 1063 528 39| o'g5072732
1910 138 6 ol32-;68 4°96] 21 | 20-86] o-1i|o"B71] o' 50774756 291[ 12 1071 998 39| o-5056147
Night| 140 | 6 54[34 538 4°96) 20 [ 21-92[ o-11/0'871] o°5073406 291 11| 1074 528 [ 39 o©0°5072045
Mean 0 5073662
218t | 137 | 16 4[33-800|— 4°96] 19 | 2155 ©o-00|0"873] 05075075 | +291[—10|—1056]— 519 [—39] 0 5073742
Jan 139 17 034'146 4-96 20 21+53 0'o0ojlo 874 0'5074053 294 11 105§ 530 39] o©0°5072730
Day | 138 | 18 o|32°7;8 4°96] 21 | 21°54] ©0-00l0°B74] 0°5077433 291 12| 71035 500 39| o-5076138
140 | 18 54l34 3569 4°96) 20 | 21°55] ©0°0olo'B73| 0:5073382 291] 11l 1056 529 39| o-5o72038
Menn ... | 05073664
Mean of Day and Night ... 0-5073663'




CHAP. 1V.] SEASON, 1909-10. 57
Table I1.— Details of the Observations—(Continued).
° 2 |Temperature | .= Correction on account of
5 i 4 3 < = .
| 2] # 5'5 = & y = Observed @ ® - Reduced
3 3 i =5 , s [ B 5 . Time of = =z 3 ® Time of
ARlE | 2 [E2| ¢ |2|£s |28 £ | Vibration| ® | 9| € | 2z | 5 | Vibration
> [ L= ° a o g o= @ a 4 g T "
o ° o [&] 2 EE =& < 3] < =3 € =
@ 210 A R 2 E a f
= ° &
Raipur—(contd.)
hom s , o . s s
2lst | 140 4 6f; — 4745 20 | 21:84|+0-1170°870] 075073417 [+ 261|—s1]—1072|— 527 [—39| o'§o72029
Jan. | 138 6 3i: 4745 21 | 21.98] o-11]0°870] 0- 5077509 261) 12 1077 498 39| o°5076144
Night| 139 | 7 o 4745 21 | 22-12| o-r1|o 870] o' 5074136 201| 12| 1084 527 39| o0-3:072733
137 7 58)3: 4'45| 19 | 22717/ o'11/0-B70) o' 5075128 261| 10| 1086 517 39| ©°5073737
Mean 0° 5073661
22ud| 140 | 16 6|34°354|— 4-45| 20 [ 21°B6| o0-.00/0-R71] 0:5073413 [+ 261|—11|—1051|— 528 |—39[ o0-5072023
Jun. [ 138 | 16 59({32° 7358 4°45| 21 | 21-85| o0-00j0'872] 0 50773500 261 12 1071 499 39| o-s5076140
Day | 139 | 17 56]34- 229 4745 21 | 21°83] o0'oolo-872] 0-5074120 261 12| 1071 528 39| o-s0727731
137 | 18 50133 787 4745 19 | 21°88] o-00j0 8721 0 5075103 161| 10| 1072 518 39| o-'5073725
Menn 0°5073633
Mean of Day and Night 0-5073658
22nd| 137 | 4 11|33 774/— 4722 19 | 22-05|+o0 11| 0' 869 0-5075133 |+ 248|—10[—1081|— 516 |—39| o0 5073735
Jun. | 130 | 5 4347213  4°22f 21 | 22218 o'11|o 870] 0 50741355 248; 12[ 1087 527 | 39| o's072738
Night| 138 6 2/32-748 4-22| 21 | 22:21| o-11/0-868] o 5077526 248| 12| 1093 496 39| o- 5076134
140 6 57|34 537 4722 20 | 2237 o 11]0 8B68] 0 5073450 248 11| 1090 526 39| o-5072020
Mean 05073658
23rd | 137 | 16 B(33:776]— 4°22[ 19 | 22-12{+0°0t]0'871) 0'5075128 [+ 248/ —10/—10By|= 517 |—39| o-5073720
Jan. | 139 | 17 434 217 4-22| 21 | 22°12| o-o1|0°871] 0- 5074146 248 12| 108y 528 39| o-so072731
Doy | 138 | 18 432752 4°22| 20 { 22°13| o-or[o'871] o 507751§ 248] 11| 1084 498 39| 05076131
140 | 18 58|34+ 341 4'22] 21 | 22°15|] o'o1|0o'870| 0°5073442 248 12| 1083 327 39| ©'5072027
Mean 05053654
Menn of Day and Night 0:5073656
23rd | 140 | 4 12(34°534[— 4°31] 21 | 22°34[+0 10| 0 Bbg| 0-5072457 [+ 253[—12|—1095[ —z27 [—39| o'z072037
Jun, | 138 5 7l32°739 4°31| 20 | 22:49] o'10[0°869] 0 5077546 253 1| 1102 497 39| o-5076150
Night| 139 6 zl34°209 4-31| 18 | 2256 o‘10jo B6g| 0 3054163 251 gl 1105 527 39| o-5072736
137 7 233771 4°31| 19 | 2264 o-10/0°869] o0-s075140 253] 10| 1109 516 | 39] o's073719
Mean 05073661
24th | 140 | 16 14[34°546[— 431 20 | 22 12| o'00l0'Ry3| 05073429 |+ 253|—11|—10B4| —529 {— 39| o-3072010
Jan, | 138 | 17 10[32 750 4°31| 21 | 22°12| ©'co|o-By5| o' 5077520 253 12| 1084 501 39] o-50;6137
Duy | 139 [ 18 3l34-219] 4:31] 21 | 22°12| ©0-00|0°873] 0 5074143 253 12| 108y 520 | 39| o-so72732
137 | 18 57133°780]  4'31l 19 | 22:v2] o'00]0°8;2]) 0 5075121 253 10| 1084] 518 | 30| o-3073723
Menn 05073653
Mean of Day and Night ... | 0-5073657
Amgaon.
hm| s s , o ° § K}
Blat | 137 | 4 47/33°887/— 7-05| 18 | 20-14|+0°20{0'R92] 0-5074879 |+ 414]— o|— 98;| —530 |—45] o s073722
Jan. [ 139 5 46(34° 324 7°03[ 19 | 20 36| o' 20(0°By1| 0°5073912 414| 10 998 §40 45 073072733
19101 138 6 4B(32 -84 7°05| 20 | 20°57| o-20{0'891] 0 5077302 414/ 11| 1008 510 45| o0°'5076142
Night| 140 7 42|34 657 7'05/ 19 | 20°71| o°20{0°'891] 0'5o73191 414 10| T0OIS 540 45| ©°5071995
Mean | .. 0° 5073648
Tet | 137 | 16 49|33°894|~ 7' 05| 18 | 19°93/+ 0 100 897 ©' 5074861 [+ 4q14|— 9|— 977 —533 [—45| 05073711
Feb.| 139 | 17 46|34° 326 7°05| 20 | 19°93/ o'10/0 8g6] 0" 5073908 414| 1 977 543 45 05072746
Day | 138 | 18 44/32-843 7'05] 21 | 20 o5/ o' 1o|o fAg6| o 5077297 414| 12|  9B2 513 | 45 o'5076159
140 | 19 38|34 652 7-05] 19 | 20°16] o-10/0°89351 05073203 414 10| oBB] 542 | 45| ©°5072032
Meun ...
o0'5073662
Meen of Day and Night .
0°'5073655




58 PENDULUM OPERATIONS. [ClIAPD, 1V,

Tuble I11.— Delails of the Observations—(Coutinued).

® ¢ [ Temperature L Correction on account of
& £ 2 2 < <
= S@ ] e [
2 ,g S 3 E o g | o En'_ ] (')lPserved o ;:_l o R_educmli
° A = - gl 2| a3 B 'ime of = 3 © @ Time of
s o ':": = 3 -l 88182 k] Vibration = @ £ ol 3 | Vibration
A = 3 o a | & s s 2 @ 9
= o o S| 58| en s © < a 2 2
’ =5 2% ° 3 ElE |-
- S D S A S - B a
Amgaon—(contd.)
hm| s 8 s s
Ist | 140 | 4 44{34°G45|— 7714 |9’ 10?79 +os a1 o891 ] 05073216 |+ 419j—10|—1019] —540 |—4& ©0'5072021
Feb. 138 5 40(32°830 7°14| 20 | 21°01] o-21{0"8Bgo| 0 5077328 419| 11} 1029 509 45| o-z076153
Night| 139 6 34|34 300 714 10 | 21°21] o 21j0°890] 0-5073963 419 10| 1039 530 45| ©°5072749
137 7 29|33 687 7.14] 18 | 21°35| o 21{0°8Bgo] o'5074926 419 g| 1046 529 45| o-5073716
Mean 0°5073660
2nd | 140 [ 16 47(34°646]— 7-14) 190 | 20747+ 0-08 0 8gb] 05073215 |+ 419|—10|—1003| —543 |—45| 03072033
Feb.| 138 | 17 43(32'838 7°14] 21 | 2049 o-oBlo Rg7| 05057310 419 12| 1004 5§13 45| o0'z076155
Day | 139 | 18 38|34 309 7+14]| 19 | 20755/ o'08|0-890] 05073946 419{ 10| 1007 543 45| o©- 5072760
137 | 19 33(33°873 7°14] 19 | 20°j0] o'08lo8g5] 0" 5074911 419] 10| 1014 532 45 075073729
Mean 0°5073669
Mean of Day and Night ... | 0°5073665
2nd } 137 | 4 48|23 866(— 6-94( 19 [ 21 29|40 15 0-Bg1f 05074927 |+ 407|—10l—10431 —529 |—45| 05073707
Feb. | 539 | 5 43|347293] 6°94 19 | 20746] o015/ 0°8go] 0-5073980 407| 10| 1052) 539 | 45 ©0'5072741
Night| 138 6 41)32°811 694 20 | 21 60 o 15/ 08¢0 0-5077372 407 11| 1038 509 | 45| o°5076156
140 7 37|34°616 694/ 19 | z1-72| o-15/0°890] 0" 5073278 407/ 10| 1064 339 45| o0-g072027
Mean 0°5073658
rd | 137 [ 16 57[33°880|— 6°94| 17 | 20" 77/ +0 04| 0" 897 ] 0" 5074897 [+ 407|— 8|—1018[ —533 |—45| o0'3073700
Feb.] 139 | 17 59(34°-320| 6-94} 20 | 20°67| o'04|/0 897 o' 5073922 407| 11| 1013 544 | 45 ©°5072714
Duy| 138 | 19 o|32°833 6°94| 20 | 30°72] o'oy|0°Bgb] o- 5077321 407 +1| 101§ 513 45] o0-.5076144
140 | 19 53/34°639 6°94] 19 | 20°85] o0'04/0°Bg5) 0" 5073228 4071 10| 1022 542 45| o'5072016
Mean 0" 5073644
Mean of Day and Night 0°'5073651
drd | 140 4 49(34 625|— 6'82| 19 | 21°53| +0-20| 0 8go | 05073260 |+ 400|—10{—1054] —539 |—45 o 5072012
Feb. | 138 5 47/32°816] 683 20 | 21°72] o'20|0 8go| o 5077360 400 11| 1004 509 | 45| o 5076131
Night| 139 6 49(34°276 6-82| 19 | 21°91] o°20[0'889] o 5074016 400! 10| 1074 539 | 45| o-5072748
137 7 47|133-849] 6°82) 18 [ 22°10| ©0'20|0-889] 0 5074963 400 9| 1083 528 | 45| o'5073698
Meun 05073647
4th | 140 | 16 55/34-638|— 6°82| 19 | 21°023(+0°03]/0-B95] 0°507;3330 [+ 400|—10|—1030| — 542 (—45| ©°5072003
Feb.| 138 | 17 50[32:826] 6°'82{ 20 | z0°93| ©-03/0-896] 0°50772337 400| 13| 1025 513 | 43| o-z076143
Day | 139 | 18 46|34 301 6:82] 20 | 20°95] o 03] 0°'Bga] o' 5093961 400] 11| 1027 542 | 45 ©o°5072736
137 { 19 39|33°866] 682 18 | 21-10] o003 0'893) 0°5074927 | 400 9| 1034] 330 ] 45 0°5073799
Mean 05073648
Mean of Day and Night ... |0°'5073648
Seoni.
Am s 2 , ° ° L4 8
13th| 137 5 40|33°595| + 2'29] 20 | 23706|—007/0 851 ] 0" 5075541 |— 134[—11{—1130] —505 [—43 0°5073716
Feb | 139 6 47|34 029 2°29| 20 | 33°03| o'0710'851 ) 0 5074562 134 11| 1128 516 45| o'5072728
1910 | 138 7 4%|33°879 2:329| 20 | 23°95| o'07|o'Bst] 0°5077933 134 11| tizg 487 45| o-go76131
FNight 140 | 8 3B34-364] 2'29| 19 | 32°91] o0'07|0°Bs51] 05073826 134 10| 1123 516 | 45 o-s071998
Mean 0'5073643
14th] 137 ] 17 31|33°656|+ 2°39| 1B | 20" 25|+ 0°411 0"B59]) 0' 5075400 |— 134|— 9|— 993 —§10 |—45 03073710
Feb | 139 | 18 28{34-083 2:29| 20 | 20°51| o'41|0 838 0°5074442 134| 11} 100§ 530 43| o-go72727
Day | 138 | 19 2B[32-621 2°29] 21 | 20°91| o°4i|0°856] o° 5077811 134] 12| 102§ 490 45| 05076125
140 | 20 30|34 401 2°29] 20 | 21°36] o-41]0'854 0 0°5073743 1341 11] 1047 518 | 45| o'5o71988
Mean .. | o°5073638
Mean of Day and Night ... | 0-5073640




CHAP. 1V.] SEASON 1909-10. 59
Table II.—Details of the Observations—(Continued).
o 2 |Temperature| & Correction on account of
g | B |8 2 19 =
=) as r=} - oy
= = < [3 o Observed o - Reduced
% :g - ,’qE’ E j E 5 EID; = Time of ":’S E © o Time of
A a I+ as © “@ls8 |l 36 A Vibration ] 2] a b o Vibration
@ © = S =] QO oA a o o} @ % < [l
a2 |87 5 |£|E5 a5 & s | ™| 5| &7 |&
L aQ =
17 = &) g =8 ) ;‘, [
Seoni—(contd.)
h m 3 s . ° ° § s
14th | 140 7 55/34° 364 2:23| 19 | 2264 o0'854| 0°5073826 |— 131|—10|—1109| —518 |~45 o°'5072013
Feb.| 138 8 32i32°594 2+23| 20 | 22°54 0°8:3] 0° 5077896 131) 11| 1104 488 45| o-50561017
Night|
15th | 139 | 19 58[34 111 2°23 20 | 19" 79 0-860] o' 5074382 |~ 131|—13|— 965 —521 [—45] o°'3052709
Feb. | 137 | 20 53/33°600f  2-23] 19 | 20°30] o857 0'5075393 1311 10| 995 509 | 45 ©°5073703
Day
Meun of Day and Night 05073636
15th | 137 5 59|33°597 2°25] 19 [ 23°41|—0°24/0°851] 075075536 |— 132|—10|— 1147 —3505 |—45] ©° 5073697
Feb. | 139 6 45/34°-027 2-25| 21 [ 23°20| o0-24|0°852]| 0" 5074567 132 1z 1137 516 43| ©°'5072728
Night! 138 | 7 44|3z°573) 2-25] 20 | 22°95| o 24[0°853] o' 5077949 132 12[ 1125) 488 | 45 o'5076147
140 8 36l34 353 2°25| 20 | 22°78| o-24]0'852] 0°5073849 132 1| 1116 516 45| ©0°'§072029
Mean 05073650
16th | 137 | 17 46]33°692 2°25| 19 | 19°29|+0-35/0'865] 0'5075318 |— 132[—10|— 945 —514 [—45 o0 5073672
Feb. | 139 | 18 41347126 2-25| 20 | 19°31] ©0°33/0°864] 0 5074347 132l N 946 524 45| ©°5072689
Day | 138 | 19 43(32°647 2°25| 21 | 19° 70| o0°35/0-860] 0" 5077768 132 12 965 492 45| o°go76122
140 | 20 38|34°413 2°25| 20 | 20°26] o-35l0°858] 0o-5073517 132) 11 993 520 | 45| ©'5072016
Mean 05073623
Mean of Day and Night 0:5073637
16th | 140 5 5534381 2°10| 20 [ 22°23|—0°13/0'856] 0°5073788 [— 123|— 11— 10Bg| —519 |[—45| ©°5072001
Fob.| 138 { 6 s0(32°599 2°10 21 | 22'02] o-13/0"856] 0-507788¢ 123 12| 1079 490 | 45| o°'5076136
Night| 139 7 47|34°049 2°10| 19 | 21'92| 0-13/0'856| o°5074518 123] 10| 1074 519 45| ©°5072747
137 8 4233626 2:10[ 19 | 21'87] o'13/0°855) 0 5075469 123 10| 1072 508 45/ o0°'5073711
Mean 0°5073649
17th | 140 | 17 55[34° 503 2-10[ 20 | 17°59|+0"10(0"869] 05073523 |— 123[—11|— B62[ —3527 |—45 o°5071955
Feb. | 138 | 18 49(32-696 2°10| 21 | 17-88] o 10/ 0-B66] 0°5077648 123 12 846 495 45| o-z076097
Day | 139 | 19 44[34-138 2°10| 21 | 1B-49| o-10[0°B64] 0" 5074320 1230 12 906 524 45| ©o°5072710
137 | 20 38|33 693 2'10) 19 | 19715 ©'10/0'860f 0°5075318 1231 10 938] g1 45| o0'50736091
Mean 0°5073613
Mean of Day and Night 0°5073631
V7th 137 ] 6 §2(33°630|+ 2°18| 19 | 21°93 0°855) 0° 5075460 [— 128/~ 10|—1056] —508 |—45| o 5073693
NF'el;. 139 7 47347057 2+18| 21 | 21791 0'B54] 0" 5074500 128] 12| 1034 518 45| ©0-5072723
ight
IFBti:n 138 ] 18 5132'673 2:|g 21 18:77 0:821 0:5077691 — 12B|—12/— 920 —493 [—45| o'3076093
De.y. 140 | 19 44]34°44 2418 21 | 19712 0°86o] o' 5073645 128/ 12 937 521 45| o0°5072002
Mean of Day and Night 0-5073628




6o PENDULUM OPERATIONS. [CHAP. 1V,
Table 11.—Details of the Observations—(Continued).
o | ¢ | Temperature| = Correclion on account of
g | B [8-) =2 i< <
© 2 & ] E K] I A S Observed N & - Reduced
s 2] 3 (%8| & o | T ‘ E5 | = Timeof | 4 2 o @ | Time of
a g 8 |25 8 | 2182 €2 F | vibration | ® | o | E | &x | 5| Vibration
= |8 & |z |52 |cx| & g |<| & | E< |2
@ 2|8 |gal R S E g |F
s © e |
Jubbulpore.
hm $ s . o ° s s
25th | 137 6 20|33°428;+11°96 19 | 24°48]—0-10[0'862| 0 5075922 702[ =10/~ 1214] —§12 |—42| 0°5073442
Feb | 139 7 15|33°855) 11°96[ 21 | 24°74] o-10[0-862] 0° 5074952 7oz| 12| 1212 522 | 42) O-5072462
1910 ] 138 8 15{32-422] 11-96| 21 | 24:66] o0-10[0-864] 0-5078316 702[ 12| 1208 494 42| o-5075858
Night| 140 9 B8|34°180] 11°96| 20 | 24°51| o'10|0"B65| 0" 5074229 702| 11| 1201 524 | 42| o0-5071749
’ Menn 0°50733;8
26th | 137 | 18 14{33°475/+11°96] 19 | 21°92|+0° 080875} 05075812 702|—10{~1074| —520 |—42| ©-' 5073464
Feb.| 139 | 19 8|33°9120 11°96| 21 | 21792 o-08|0 875] o- 5074823 702| 12| 10%4 530 | 42 o-rzo72463
Day [ 138 [ 20 6|32:471] 11°96] 20 | 21°96] o-08j0 8;3]| o 5078197 70z[ 11| 1076 499 42| o-g075867
140 | 20 58|34°229] 11°g6) 21 | 22-17] o0-08jo 872 o0'5074120 702| 12| 1086 528 2[ o°s5071750
Menn 0°5073386
Mean of Day and Night 0'5073382
26th) 140 | 6 17|34 192|+ 12704 20 | 23°71|—0 13| 0°868] 05074202 707~ 11|—1162] —526 |—42| o'5071754
Feb [ 138 | ; 13(32°437| 12704, 21 | 23°64] o013 0869 05078259 7050 12| 1158 497 | 42| o-5075863
Night{ 139 | 8 7133 880 12°04] 20| 23°52| o'13]0°'Bj0] 05074897 707 11| vis2] 527 | 42| o°5072458
137 | 9 3337458 12704f 19| 23-38 o-13foByr| 0-5075856 [ jo7| 10| 1146 517 | 42| ©°5073434
Mean 0°5073377
27th| 140 | 18 25|34 263+ 712°04| 20 | 20-73|+0-18[0'880] 05074047 vo7|—11|—1016| —513 |—42| o-5071738
Feb.| 138 | 19 19[32°496] 12°04| 21 | 20°73] o0-18/0 879 o 5058137 707l 12l 1016 5031 42| o-'5075857
Day| 139 | 20 14{33°9335] 12°04{ 21 | 20°go] o0°18/0'8;8| o'5074772 jo7/ 12| 1024 532 | 42| o-50724353
137 | 21 Bl33°501] 12-04| 19 ] 21719] o-18|0'877) 05075757 707] 10| 1038 521 42| ©0°5073439
Mean 0'5073372
Mean of Day and Night 0'5073375
27th | 137 6 16:33'444 +11°96) 19 | 23'29|—0'07[0°869 | o' 5075886 7021 —~10|— 1141 —516 {—42| ©'5073475
Feb | 139 ; 19i331°884] 11-96] 20 | 23-2B| o0-07/0'870 | 0-5074887 702| 11| 1141 527 42| 0'5072404
INight| 138 8 15)32 443 11796 21 | 23-21] o-0j|0'Bs1 | 0-5078262 702| 13| 113} 498 42| o'5075871
140 9 8[34 211f 10°96) 20 | 23 14 o0'07[0'871 | 0" 5074161 7o3| 1t 1134 528 42| ©'5071744
Mean o° 5073389
28th | 137 | 18 28!33°500|+ 11°96] 19 | 20°80|+0"16/0°8B79 | 0-5075726 702 —10|—1019| —522 |—42] 0 5073441
Feb.| 139 | 19 22/33:938| 11°96[ 20 | 20°72| o©:16{0"B78 | o' 5074766 702[ 11| 1013 532 42| o0'5072464
Day | 138 | 20 19|32-494] 11°96[ 21 | 20 88] o-16/0°877 | o' 5078141 7o2| 12| 1023 502 42| 05075860
140 | 31 gl3z4 2541 11°96] 20 | 20721 o' 16l0°875 | 0-5074067 702| 11| 1039l 530 [ 42| o 5071743
Mean 05073377
Mean of Day and Night 0-5073303
28th| 140} 6 ©188|+11°96] 20 | 23°Boj~o0 01)0 867 | o' 5074209 702|—11|—1166) —g25 |—42| o0'5071763
Feb.| 138 7 2632 428 11°96| 13 | 23°85] o°01|0'867] 0'5078301 702{ 4| 116g] 496 | 42| o-5075888 |
Night| 139 | 8 3'876] 11°96| 20 | 23 B4| o-or|0-B67] oz074906 703/ 1x| 1168 525 42| o0-5072458
1371 9 <448 11°96( 19 | 23°76] o'01|0°B67] o' 5075877 yoz2| 10| 1164 515 | 42| ©0-5073444
Mean 0°5073388
1ot | 140 | 18 : ~242{ 41196 20 | 2172 +0°25( 0°B72] 0° 50740091 7oa3[—11|—tohy| —g28 |—42| o-5071744
Mar.| 138 ] 19 +47¢] 11°96| 20 | 31'Bo[ o0-25(0'872] o' 5078187 702 11| 1068 4099 | 42| o'5075865
Day | 139 | 20 3°90g] 11°9g6) 21 | 32°02] o 25/0°871] 0 5074840 702/ 13| 1079 528 42] 05072477
137 \ N 1476l 11-96]l 20 [ 22-351 ©0'25/0°869) o- 5075812 70zl 11| 109F 516 | 42| ©°'5073446
Mean 0'5073383
Mean of Nay and Night 05073305




CHAP, 1V.] SEASON, 1909-10. 61
Table II.— Details of the Observations—(Continued).
© ¢ | Temperature| w Correction on account of
s | B 8. 2 |= =
I HERH I A A PR R
=% = ° = [ > g
S 2 § g;': § @ § 9 E o = Vibration ~ e a ",?’: 3 Vibration
K @ ‘3 —_— s D o o= =] - - o D g
R = o o 8 ) E2 | ey 2 3 g Z =
“a 2138 ga | - ) 2 a
=)
Maihar.
hm) s s , o ° s s
15th| 135 7 46]33-5211+10°g1| 19 | 24°74|/+0"09 0'873) o-5075710 |— 640|—10|—1212] —519 |—46 0' 3073283
Mar. | 139 B 40|33°953] 10°91) 19 ) 24°89] o°0g|o'872] 0'5074731 640| 10| 1220 528 46| o'goy2287
1910 138 9 39|32°502| 10°91] 19| 24°95| o0'0g/0'872| 0-3078122 640 10| 1223 499 46| ©°5075504
Night| 140 | 10 33|34°269] 10°91| 19 | 25°01| ©0°09|0'872] 05074032 b40| 10| 122% 528 46| o0'5071583
Mean | ... 0°5073214
16th | 137 | 19 44/33°521|+10°91| 19 | 24° 39|+ 018/ 0'876] 0" 5075711 |— 640|—10|—1195| —520 |—46| o0°§073300
Mur. | 139 | 20 39/337957] 10-91f 19 | 24°52] o018/ 0-875] 05074725 640/ 10| 1201| 530 | 46| o0'5072298
Day | 138 | 21 38[32-500| 10°91] 19 | 24°70| o0-18/0'872] o 5078103 640 10| 1210 499 46, o- 5075698
140 | 22 34[34°270] 10.91] 19 | 24°9o] o0°'18|0'872} 0-5074031 640 10| 1220 528 46| o- 5071585
Mean 0°5073221
Mean of Duy and Night 0-5073218
16th | 140 7 44)34°264|+ 11 12| 19 | 25 17({+0"14.0'870] 0 5074043 [— 653|—10|—1233 —527 [—46] o-soyisT4
Mur. | 138 8 39[32°490( 11°12] 19 | 25°33] o-14f0 80| 03078136 653 10/ 1241 498 46| 0-5075688
Naght] 137 G 34i33°940 11°712| 19 | 25°48] o0°14|/0'870) o' 5074761 653 10| 1249 527 46| o-3072270
130 | 10 28{33-498[ r1v12| 18 | 25°53] o'14l o Bbg| o' 5075763 653 o 123 516 | 46/ o-5073288
Menn | ... | 05973206
17th | 140 | 59 47(34° 267+ 11+12[ 18 | 24°99|+0-21|0°873] o' 5074037 |— 653]— 9|—1225] —529 [—46| o'5071575
Mar. | 138 [ 20 41327495 11°12| 19 | 25712 o°'21|0'872] 0-5058136 653 100 1231 499 46 o°'5075697
Day | 137 | 2v 37{33°940| 1112 19 | 25°34] o 21| 0'870]| 0' 5074760 653 10| v2g42 527 46| o-5072282
139 ! 22 34/3374951 11°12) 14 | 25:56] o°21|0°B70| o' 5075768 653] 5 r252) 517 | 46] o°5073295
Mean 0°5073212
Mean of Day and Night 0:5073209
17¢h | 137 7 43[33°492|+11°21| 14 | 2584 o'86g) o' 5075777 |— 658|— &5|—1266] —516 |—46] o°5073286
Mn{-. 139 | 8 40(33°936{ 11-21| 18 | 2595 0°867] o 5074792 658 9| 1272 523 46/ ©0°5073282
Night.
18th| 138 | 19 42327493+ 11°21| 19 | 25744 o'870) 0'5078143 |— 658|~ 10— 1247 —498 [—46] o 5075684
lgnr. 140 | 20 3B|34°248 11°21| 19 | 25°56 0°869 | o' 5074078 658/ 10| 1252 527 | 46| o'5o071585
wy
Mean of Day and Night 0'5073209
mar | 138 | 8 Shaed hedl g i [oes] i [ S T e eserisee
Night d 54); 4 9 7 0°803 5078220 70| 10| 1309 494 46| ©o'5075691
19th| 139 | 19 56/33°916]+ 1142 19 | 2622 0868 05074813 [— 670—10(— 1285 —526 [—46] o- 3072276
lg:r. 137 | 20 50[33°474] 11742/ 17 | 26-37 0'867] o' 5055817 670] 8 1292 15| 46| o-5073286
M
Moean of Day and Night .. 0:5073211
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Tabte 11.— Details of the Observations—(Continued).
° 2 | Temperature | & Correction on account of
g E 8~ 2 « -
= 3 g = - = [3 - Observed © Reduced
[ = ° (-3 «“ educe
3 3 2 E E ™ 5 E E‘ = :. Time of % f:' © @ Time of
Sle | & |g5] 2 |Gl 85 82| % | Vimtion | ® | o) & | B | 5| Vibation
Al e |3 5 |s|E2|S. ] § 2 | 4| & | @9 &
-] 2 a2 a ° £ S
2| 3 R o S =
Allahabad.
hm| s Y , ° ° s s
25th | 137 8 33|33-60B[+ 7:36| 17 | 27 25/—0°06{0-886] 0- 5075306 [~ 432|— B8[—1335] —526 |—45 o-5072960
Mar.| 139 | 9 32[34° 161 7°36[ 16 | 2718 o0'00|0 886]) 05074271 433 7| 1332 537 45| ©°3071918
1910 | 138 | 10 31|32°697 7:36 17 | 27°13] ©°'06/0'889g] o' 5077646 432 8 1329 509 45| ©0°5075323
Night| 140 | 11 28[34°492| 7:36/ 16 | 27°09] o-06|o-889| o 3073547 | 432| 7| 1327] 530 45| o-so71197
Mean o 5072850
26th | 137 | 20 33]33°763|+ 7°36| 15 | 26- 12| +0°05/0°B93] 0 5075159 |~ 432|— 6l—1280 —530 |—45! o0 5072866
Mar,| 139 | 31 29{34-220 7°36[ 16 | 26-12| o'03(0'893| o 507414 432 71 1280 541 45| 05071836
Day | 138 | 22 28[32°753 7+36 16 [ 26°17| o-o5/0.893] o' 5077512 432 7| 12821 sur | 451 05075238
140 | 23 20l34°536 7°36] 16 | 26-24] o-o5lo'892) 0-5073452 432 71 1286 541 45| o'so071141
Mean 035072769
Meen of Day und Night 0:5072810
28th | 140 | 8 34|34°506;+ 7°78| 16 | 26-88/+0'02|0-883) 0°5073516 |~ 457|— 7(—1317) —535 |—45 ©'5071155
Mar.| 138 { o9 a2g{32°721] 7°78| 17| 36°93| ©o'03/0'B84| 0-5077590 | 457| B 1320 gob | 45 o'5075254
Night| 139 | 10 235|347 174 7°78| 16 [ 26- 94| o0-02/0-884] 05074242 | 457 7| 1320 536 [ 45| o-5071877
137 |11 19|33°726( 7°78[ 15 | 26°97] o'02{0'884) 05075242 | 457 6| 1322] 525 | 45| o' 5072887
Mean 0-5072793
20th | 140 | 20 39|34°503|+ 7°78| 16 | 26-72( +0 04/ 0°BB6| 0-5073522 |- 457|— 7[—1309] —537 [—45] o°s071167
Mar.| 138 | 31 40[32°723 7+78] 17 | 26-73| o°04|/0°885] 05077585 457 Bl 1309 506 45| o'5075260
Day | 139 | 22 35/34°176 7498} 16 | 26° 77| o0'04|0°885]) 05074238 457 7| 1312 536 | 45| o-5071881
137 1 23 29133-728{ 778l 15 | 26:84] o'o4l0°885) o 5075237 4371 6| 1315 526 | 43| o-5072888
Meean 0'5072799
Mean of Day and Night 0:-507279 6
29th| 137 | 8 41)33°726/+ 7-8B4] 15 | 2693/ +0°07|0'884| 0' 5075243 |— 460/— 6|—1320[ —525 {—45] © 5072887
Mar.| 139 | 9 37]34-176] 7-8B4| 16| 27°02] o0'07|0-8B5] o-5074237 460] 7| 1324] 536 | 45 o°'5071865
Night| 138 | 10 38(32°713[ 7-84/ 16 | 27°12| o'07/0 885] 0° 5077609 460 7| 1329 506 | 45 o-'5075262
140 | 11 33[34°489] 7°84{ 16 | 27°13 o'07|0°B85] 0'5073555 460 7| 1329 536 ) 45 o'so7rejB
Mean 0-3052798
30th| 137 | 20 49|33 724+ 7°84| 15 | 26-Bo|+0°04/ 0°889] 0- 5075247 [— 460]— 6|—1313] —528 {—45/ o 5072895
Mar | 139 | 21 44[34° 171 7°84] 17 | 26-81| 0'04/0'889] 0-5074247 460 8| 1314 539 | 45 o°'so71881
Day | 138 | 22 4t[32° 712 7 84| 17 | 26'87| o0'04/0°88g] o0°5077610 460f 8 1317 509 | 45 orso7s271
140 | 33 35|34 499 7°84| 16 | 26:92] o'04!l0°8871 0°5073551 460 HERLE 538 | 45, o-gso7nifz
Mean o° 5071807
Mean of Day and Night 0-5072803
30th| 140 | 8 38|34-498|+ B-0B| 16 | 26-74/ +0° 0B/ 0-886) o' 5073533 (— 474|— 7|—1310] —537 |—45| o go71160
Mar.| 138 | 9 33|32-710] B8°'oR| 17 | 26:80| o©0-08|0'886] o' 5077613 474 8 1313] 507 | 45 o°5075266
Night{ 139 | 10 28|34°176] 8-08] 17 | 26-88] o-0B/ o 886] o0 50741238 474 8] 1317 537 | 45| o-s50718s7
137 | 11 2233° 701 8-'08| 16 | 26'93| o'08( 0884 0°5075278 474 7| 1320 525 | 45| o'5072907
Mean o-5072798
3lat | 140 | 20 §6(34°498|+ B-0B| 17 16'53!4-0'08 0°887] 0°5073535 |— 474/— B|—i1300 —518 |—45] o'so71170
Mar.| ¢38 | 21 gol32-709| 8 08| 18 | 26°54 o0°'08|0-887| 0-5077618 474 9| 1300 §07 45] 05075283
Day | 139 | 32 44|34°174] 8°08[ 17 | 26-64) ©0-08/0 886 o"5074242 474| 8| 13050 537 | 45| o's07187}
137 | 23 39133-727] 8-08| 16 | 26°73] o0 08/0°8861 o0 5075240 474 71 1310t 536 | 45 o-5072878
Mean o' go72801
Mean of Day and Night 0:5072799
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Table II.—Details of the Observations—(Continued).
2 | Temperature| = Correction on account of
g |2 < P <
< 3 B
° E = H E é g < “ Obeerved ° @ “ Reduced
< E = = - L -1 'S Time of F 2 c ° Time of
A T 4 ge o @ vEi<=¢ = Vibration a2 © 4 [ = Vibration
ke =5 o -] @ o~ 2 > @ -1 ™
Al s (8 ) g | Eg | 2w F 5 | - 2< | e
a |° = |87 38| S E S |=
= © &
Sultanpur.
hm s , o o i ’
7th | 137 | o 36|33°675|+ 8:20{ 1B | 30°16|—0-02|0'879] 0°5075359 |— 481|~ 9|—1478 —522 |~ 44| o'5072B25
Apr.| 139 | 10 38|34-110] 8-20| 19 [ 30°15| ©°02(0'879] 0'5074383 481 10| 1477 533 | 44| o-5071838
1910 138 | 11 3B[32°662] B-20| 19 | 30°14] ©-0210'879] 0°5077732 481 10| 1477) 303 | 44| o-'so75217
Night] 140 | 12 33{34°437 8-20 19 | 30" 13| o-02{0°879] o' 5073665 481] 10| 1476 5§33 44| o-zo71121
Meun ©0°'5072750
8th | 137 | 21 4333°719|+ 8-20] 17 | 27°88|+ 033 0"885] 0- 5075258 |— 481i— R|—1366] —526 |—44| o-5072833
Apr.| 139 | 22 40|34°152 820 19 [ 28 11| o0°33] 0 884] o' 5074290 481 10] 1377 536 44| o'5071842
Day | 138 | 23 38[32°690] 8-20| 1B | 2B-42| o0-33/0°'882] 0°5077666 481) 9| 1393 506 | 44| 05075233
140 | o0 31|34°461 8-20| 19 | 28°80] ©-33/0'881] o- 5073613 481 10| 1411 534 44| o°'goy1133
Mean 05072760
Mean of Day and Night 0-5072755
8th | 140 | 9 34]34°404|+ B-73] 18 | 11-04]—0"0j|0-B75] 05073737 |— 5i2]— 9 —1521| —530 |—44] o'5071121
Apr.| 138 | 10 29|32°625 8-73( 19 [ 30°97| o'0j|/o°B75] 0'5077822 512 10/ 1518 5ot 44| o0°g5075237
Night| 139 | 11 2434078 8:73| 1B | 30°94] o0'07/0'876] 0°5074453 512 ol 1516 531 44| 0°5071841
137 | 12 19]33°643 873 17 | 30°83] o'07{0°876] 0'5075432 512 8 150 520 44| o°5072837
I Mean 0°'5072759
9th | 140 | 21 39/34-453{+ B8°73| 18 | 28:64/+0°29/0'882] 0-5073630 |~ 512[— 9|—1403] —534 |[—44| o0'5071128
Apr.| 138 | 22 35/32°666) B-73| 19| 28-85| o-29(0°B82| 05077722 512| 10] 1414] 505 | 44| o'5075237
Day | 139 | 23 30|34 11t} 8°73) 19 | 29"12| o°'29[0 8Bo| o°5074380 512| 10| 1427 533 | 44| o'5071854
137 | o 25(33°668] 8-73] 17 | 29°45] o 29{0'B78| 0-5075375 §12[ 8 14430 322 | 44| o°5072846
Mean 0'5072766
Mesn of Day and Night 0-5072763
9th | 137 | 9 35(33°6157|+ 928 17| 31-4o|—0"12/0 872 0-5075490 |— 545|— B|—1539] —518 |—44| o-5072836
A‘pr. 139 | 10 31|34 065 9-28[ 19 | 31°35] o°12]0°872] o°5074480 545/ 10| 1536 528 44| o'3071817
Night{ 138 [ 1v 31[32-614] 9°28] 19 | 3122 o 12/0'874] o' 5077848 545| 10| 1530 500 | 44] o'g075219
140 | 12 25(34°395] 9°28] 19 | 31°10[ 0'12/0°By4] 0 5073758 545 10| 1524 530 | 44| o° 5071105
Mean 0°5072744
10th | 137 | 21 39(33°658[+ 9-28| 17 [ 2923/ +0°22{0°870} 0" 5075398 |~ 545|— B|—1432 —522 |—44] o-go72847
Apr.| 139 | 22 36|34 102 9-28 18 [ 29°39] o:22]0'878} o' 5074401 545 9| 1440, 532 | 44 o'5071831
Day{ 138 | 23 36/32°638) 9-28| 19 [ 29°60] o0 22/0 878] 05077791 545| 10| 1450 502 | 44 05075240
140 | o 30l34°412 9-28( 18 | 29°85| o0'22|0°8760 0" 5073720 545 9| 1463 531 44| o'5071128
Mean 0°'5072762
Mean of Day and Night ... [ 05072753
10th | 140 | 1o o|34°365|+ 9-28] 18 | 31°56) 0'870) 0°5073823 |— 545]— 9|—1546] —527 |—44| o°5071152
‘iAigll;t 138 | 10 54/32°597 928 19 [ 3165 o 8681 o' 5077890 545 10| 1581 496 | 44| o-5075244
11¢h | 139 | 12 ol34-090/+ 9'28| 18 | 29-40 0879 05074428 |— 545|— 9|—1441| —533 |—44| 0°5071856
?)r;; 137 | 12 54347214 9°28| 17 | 29°58 0879 05075408 545 8| 1449 522 [ 44) o'5072840
Mean of Day and Night 0:5072773
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PENDULUM OPERATIONS.
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Table I1.— Details of the Observations—(Continued).
° 2 | Temperuture = Correction on account of
g £ | 8 3 - -
° 3 =] 53 & ‘g o < Observed ° [ - Reduced
2|5 = | =% - & |T]85| » ‘Time of = 2 © ® Time of
a = £ | 2% k c | $32 82 a Vibration | & ) g g 2 | Vibration
Al 2 |E=| © |Elez]znl B 2 |<4| & | 39 |3
3 218 38| A S 8 5 [
= © o
Dehra Dun.
ham| s s , o o R s s
20th | 137 | 11 0|33°686|+13°38[ 18 | 2B 54] o©°00|0°826] 0 35075333 78s5|— 9|—1398] —4g1 |—35| o-5072613
Apr.| 139 | 12 o|34°137| 13-38| 19 | 28-53] o-oojo-B25] 05074123 785| 10| 1398 500 | 37| o-s071593
1910 138 | 13 2|32°680| 13°38 20 | 2854 o0°'0co|o'825] o 5077689 785] 11| 1398 472 | 37| ©°'5074986
Night| 140 | 13 56{34-478] 13°38] 21 | 28:54| o0°00|0-826] 0-5073576 7835 12| 1398 501 37| o-5070843
Mean 05072509
21st | v37 | 23 o)33°721{+13°38| 17 | 27°98|+ 0 15/0'B28] o' 5075253 785|— 8|—1371] —492 |—37| o-5072560
Apr.| 130 | 23 55(34°158] 13°38| 20 [ 28-12] o-13j0-825] 05074276 785 w1 1378 50t 37| 05071564
Day | 138 0 53(32:696] 13-38] 20| 28-25| o-15/o B27| 05077648 785 11| 1384 473 37| o°50749358
1490 1z 3134°481] 137381 19 | 28-49] o-15/0-8250 0°5073571 785l 1o 1396l 5001 37| 05070843
Mean 0° 5072481
Mean of Day and Night 0-5072495
21t | 140 | 11 31[34°478[+ 13740 19 | 28.05|+0 04/ 0 828 0° 5073576 787 —10|—137:] —502 |—37] ©'5070865
Apr. | 138 | 12 25{327696| 13°40| 20 | 28:13 o©0-04{0'827] 0'5077649 7871 11] 1378 473 | 37| ©°5074963
Night| 139 | 13 23{34°150] 13:40| 19 [ 2816 o0-04/0°827] o' 5074296 7871 10| 1380 01 37| o-5071581
137 | 14 10[33 712 33740l 18 | 2819 o0-'04{0'826] o 5075275 787 g| 1381 491 37| o's0723570
Mean 0° 5072495
22nd| 140 | 23 2534 491|+ 13740 19 | 27 50/ +0°03{0-820] 0' 5073548 787|— 10l —1348] — 502 [—37| o 5070864
Apr.| 138 o 36[32°703] 13°40| 21 | 27°55] o0°03/0°830] 0 5077632 787 v2[ 350 475 37| ©o°5074971
Day | 139 1 39(34°156] 13°40| 20 [ 27°58] ©'03|0-B29| o' 5074282 871 | 13, 502 37| ©°5071504
i 137 | 2 36133°720] 13740 19 | 27°59] o'o3[o'Bz9] o-5075256 | 787 10| 13521 492 | 37| o°5072578
Mean 0'5072502
Mean of Day and Night 0°5072498
220d| 137 | 11 35|33°746/+13°38) 19 | 26-47]+ 0°0g| 0'B32) 0- 5075198 [~ 785)—10]—1297] —494 |—37| o 5072575
Apr.| 139 | 12 16|347181| 1338 20 | 26°62| o-0g|0°831] 0-5074227 785 11| 1304 504 | 37| o-3071586
Night| 138 | 13 23|33°715] 13°38[ 21 | 26:73| o-09|o'830f 0-5077605 7850 12| 1310] 47% 37| 05074986
140 | 14 17|34°508| 13°38| 20 | 26°74 o009/ 0°B3o] 0'5073513 785 11| 13100 503 | 37| o'5070867
Mean 0° 5072504
J29rd| 137 [ 23 1433°777|+13°38| 18 | 25°50|+0°13|0°834] 0° 5075137 785(— o[—1250] —495 |-37] o-s5072551
Apr.| 139 | o 8|i4:210{ 13°38| 20| 25°62] o'130°833] o 5074161 78s] 11| 1255 505 37| o's071568
Day | 138 1 2|32°745] 13°38) 21 | 25°74| ©'13]0°832] 0°5077333 785 12y 1260 476 37| o' 5074961
1401 2 3(34°532| 13°38i 30| 25°8B9! o'130°833) 0° 5073460 7850 11| 1269 504 | 37| o's5070854
Mean 0° 5072484
Moean of Day and Night 0-5072494
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In Table I1I are shown the times of vibration at Dehra Dan at the beginning and end of

the season.

Table I111.—Times of vibration at Dehra Diin.

1909-10
November, 8- 9
, 910
10-11
I, 1112
Mean

April, 20-2
. 21.22

Mean

General Mean

+5072561

Differenco, Apr.—Nov,

+29

0-5074959

+ 3

05071575

_+12

137 | 138 139 140 Mean
K x kS k] §

0+ 5072545 0- 5074055 0-5071359 0-5070847 05072476
2546 1965 1575 0858 2486
2545 1075 1574 0869 2491
2549 1980 1566 0855 2488
05072546 0- 5071968 0-5071560 ! 05070857 0°5072485
A - — e _
0-5072587 0-5074072 05071578 0-BUTON43 05072493
2674 1067 1588 0864 2498

256 4074 1577 0861 2404
0'5072575 05074971 0 5071581 0- 5070856 0-5072496

05070857

-1

+11

In view of the large increase in the time of vibration of pendulum 137 and in accordance
with the nsual custom, it is desirable to tabulate the differences between the individual and mean
pendunlums in order to ascertain, if possible, whether the change in No. 137 is real, and, if so,

when it occurred.

These differences are shown in Table IV.

Table IV.—Differences between the meai and individual pendulums.

Station 137

Delrn Din -6
Saugor — 6y
Damoh -
Katni — 38
Umaria —-03
Pendra ~ 09
Bilaspur -
Raipur — %0
Ampnon —-37
Seom — 63
dubhulpur | =07
Maihar | =77
Allahabad - 04
Sultanpur ~-77
Dehra Tin -79
Meauns —6g

Means of 1908-09 -7

I+ + +
w

bl
o x
|
w

|
X omw O3 B
|
w
N
'
e

£
|
N
-
=
w

» 139
+ 1| +916
- % 1922
-1 +l)l"'
-0 +919
- 3| +922
— 2| +925

o} +g925
+ 3| +t924
- 9| +914

o| +quy
-1 +918
4| +930
+17 | +928
+11 | +019
+ 9| +915
+921

+923

» 140 "
— 5| +1028 | —
+ 1| +1634 ) + 2
= 4| +ib39 | + 7
— 2| +1628 ) — 4
+ 1| +1628 ] —
+ 4| +1630 | — 2
+ 40 +1638 ] — 1
+ 3| +1628; — 4
— 7| #1657 | + 3
— 6| +1032 o
— 3| #1633 ) +
+ 9| +1628 ) — 4
+ 7| b33 + 0
- 2 + 1631 -1
— 6] +1640 1 + R

+1632 ;
+1634

It will he scem that though there have been considerable chaoges in the differences during
the season, the mean differences agree well with those of the previous year. Consequently, it is
unlikely that there has hecn any real change in any of the pendulums and we must, as hefore,

treat the variations as accidental errors.
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Table V gives the time of

PENDULUM OPERATIONS.

[CHAP. IV.

vibration of each pendulum at each station and the value of 4

deduced.
Table V.—Mean times of vibration and deduced values of g.
Station 137 138 130 140 Menn
Dehra Din e 8, o' 5072461 03074069 0°5071574 o' 3050857 05072491
Saugor 3. 0°5073414 0:507 3841 0°50724:28 0:5071716 0°5073350
+833 +872 +853 +839 +839
9. 978734 978726 9787734 978731 978731
Damoh s, 0'R073342 o' 5075756 0'5072304 03071042 0° 5073281
+ 781 + 8oy + 789 +785 + 790
g 978562 978751 978758 9787760 978758
Katni s, 0' 5073341 0°5075773 0°5052364 0°5071633 03073283
+ 780 + 8oy + 789 +798 +792
g- 978762 978753 9787738 978755 978757
Umarin e 8. 0" 5073390 o°'5075814 ©° 5072405 05071699 075073327
+82 + 845 + 830 +842 +836
g 978743 978737 978743 978738 978740
Pendru e s, o' 5073062 0*5076079 0° 5072668 0°5051963 0'50725093
: + 1101 +1110 +1093 +1106 +r102
a. 978°638 978635 978041 978626 978638
Bilaspur 8, 0°§073552 0° 5055965 0°50725:6 0- 5071850 0°5073481
+091 + 906 +981 +0093 +9g0
7. 958080 978:679 978684 978680 978681
Raipur " a. 0'5073729 0°5076140 0'5072713 ©0' 5072031 0°5053659
+ 1168 +1t7 ~+ 1160 + 1104 + 1168
g 678612 978611 078613 958614 978612
Amgaon 8. 0°§5073712 0°50;6148 0° 5072741 0°5052018 0°'5073635
+ 1151 +1179 + 1166 + 1161 + 1164
g. 9;8-619 978608 958612 978615 978614
Sconti a. 0'5073009 0°'5076118 3'5072719 0°§072002 *5073034
+1138 + 1149 + 1144 + 1145 +1143
A 078624 958620 978621 078-621 9;8:622
Jubbulpore 5. 0-5073448 05075866 05072463 o' 5071748 05073381
+ 887 + 897 + 888 + 891 + 8go
7 978721 978716 978720 958719 958519
Moihar 8. 050732809 0°' 3075002 0° 5072282 0'5071584 0'5073212
+ 728 +523 + 507 +727 + 721
7. 978782 978784 978790 978782 978784
Allahabid v s, o’ 3072890 o°50732009 0-5071874 0°5071169 0° 5072802
+ 335 + 300 + 299 +312 +311
. 9787934 978047 978 948 9787943 978043
Sultanpur - a. 05072818 030735234 65071842 o' 3041130 0° 5072561
+ 277 + 263 + 267 +273 +270
n. 0587936 9;R 961 978 960 038938 9587039

The Reduction to Sea Level.

During the recess season of 1909-10 Captain Cowie computed reduction tables for zones up

to a distance of 100 miles from the station.

end of Chapter VIII.
Compensation correction, can also be used for computing the orographical correction. The
corrections for surface masses or topography are shewn separately in the tables and, having

These tables, slightly modified, are shown at the
The tables, though originally intended for the Hayford or Isostatic
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estimated the height of each zone or portion of zone and thus obtaining the difference of height
between station and zone, we get from these topography tables the correction due to these differences
4. e. to the error in the Bouguer assumption that the station is on an infinite plain. This is the
orographical correction. The method, of course, is not new but its application is much simplified.
Formerly, the zones used were not always the same and consequently the correction had to be
computed in each case hut now the country round a station is always divided into the zones given
in Chapter VIII and the correction derived immediately from the tables.

It must, however, be remembered that since in computing the effect of the infinite plain we
have taken no account of the curvature of the earth, we must take no account of it in computing
this orographical correction ; that is, we must take as argument, in entering the topography tables,
the actual difference of height of station and zone and not that of station plus curvature and
zone as is done for the Hayford, or compensation correction (vide Chapter VIII).

The orographical correction was found to be inappreciable at all the stations occupied this
season.

The abstract of the season’s results is given in Table VI.

Table VI.— Abstract of resulls.

! ‘ Carrections l
Station Hu(ghl«l Yo for i for mace T 4 g ~7Tq
' height (Bouguer)
|; Jeet dynes dynes dynes dynes dynes dynes
Raipur ... | 9961978-507| —0"093) +0°033]978:647)|978°612| —0* 035
Amgaon ... 11032| 978715 —0"097| +0°'035|978°653|978:614| —0*039
Bilaspur ... | 8781978758 —0 082 | +0 030|678 706|978 681 | —0'025
Seoni ... | 2032|978 760 —0"190| + 0068978638 | 978622 —0*016
Pendra ... |1996| 978804 | —0'187| +0°067)978°684|978-638| —0-046
Jubbulpore ... 11467 ]978°828| ~0'137| +0°049|978°740| 978719 | —0* 021
Uwmaria ... 11499 | 978853} —0*140| +07050]978:763| 978 740| —0'023
Katni . | 1254978873 —o"117| +0'042| 978798 9787 757| —0*041
Damoh <. 11213]978-873| —o"114| +0°041|g78:800| 978758 | —0*042
Saugor o | 17571978875 —0 165] +0°059|978 769|978 731 | —~0"038
Maihar .. |1161] 978902 | —o*109| +0°039 978 8321978784 —0 048
Allahabad .. | 288 973-982| ~o0-027| +0°010{978°965|978 943 | —0* 022
Sultinpur <o} 314[979°041| —0'029| +0'011|979°023|978 959 | —0-0f4

Dealing with the results of this and the previous season together we note first that, with one
exception, all are negative. This does not necessarily mean that gravity is in defect over the whole
arca, but more probably that our fundamental formula for deducing v, does not suit the Bouguer
residuals. However, we are mainly concerned, not with actualvalues of y — oy but with the variations
of these valucs or with the 7r/a//ve cxcesses or defects of gravity. The mean residual for the two
seasons is about — -030, so, for the purpose of this discussion, to each value of g—p weshall apply
a correction of + +030. )



68 PENDULUM OPERATIONS, [CHAP, 1V,

We see then that we have three small areas of wegative residuals: the first, north of
Mortakka (0), comprising the stations at Ujjain (—26), Mhow (—25) and Mukhtiara (—29);
the second, between Saugor (— 8) and Maihar {—18), which includes Damoh (—12) and Katni (—11);
and the third, iudicated hy the values at Amgaon (~—9), Raipur (—5) and Pendra (—16), the value
at Bilispur being slightly anomalous.

Over the whole of the rest of the area the valuex are posifive, the maximum being at
Kbhandwa (+40).

It has been mentioned that latitude observations had indicated two areas of low density,
the first between Ahmedibad and Mhow and the second between Saugor and Umaria and the
pendulums have now shown that these areas are of relatively low density. It was also predicted
that the southeru limit of the belt of high density would be found to pass through Amgaon
and between Bilaspur and Pendra; the pendulums, however, seem to show that the southern limit
is somewhat north of this but that its direction is more or less parallel to that predicted. The
northern edge of the helt has not yet heen located with precision, we can only say that it lies
hetween Allahabad (+8) and Sultinpur (—31).

It may he said, therefore, that in this area the pendulums have confirmed the evidence of
the plumb.line.



CHAPTER V.

The Pendulum Operations in 1910-11.

During this season an entirely new locale of operations was selected, observations being
made at 11 stations in Burma, forming a preliminary examination of the geodetic conditions in
that country. Practical considerations, such as the absence of roads and railways, prevented
the examination of the mountains; and the stations, with two or three exceptions, were confined
to the irrawaddy vailey and low ground generally.

Some of them were on and unear the coast and the results, it was hoped, would throw
light on the question of ocean compensation. It haslong beeu noticed from the results of lati-
tude aud longitude operatious that the plumb-line is deflected towards the occan, thus suggesting
the presence of dense subaqueous material; but up to the present no pendulum observations had
been made at coast stations, except at Colaba, Madras and Cuttack the evidence from which is
conflicting. The values of g — , at these stations vary from +-062 to —-0l4 and though
even this last value indicates a greater density than the average Bouguer residual yet it cannot he
said that a pronounced excess of density under the ocean had been found.

Of the stations visited, Maymyo and Mogok are ir the hills east of the Irrawaddy valley,
the rest being in and near that valley. Four stations Rangoon, Prome, Henzada and Basscin
are within 60 miles of the coast.

The observations throughout the season were made by Captaiu H. M. Cowie, R.E.

The descriptions of the stations are given bhelow: —

Rangoon.
Latitude ... 16° 47 557
Lougitude ... 96° 9° 8"
Height 164 feet.

The pendulums were swung inthe most northerly room of the most northerly of three
buildings (standing condemmned in 1910) on the lower platform of the Shwedagon pagoda and
ou the western side of the latter. The three buildings are on a higher level thap, and lie N.E.
of, the Arscnal gateway. The house in which the pendulums were swung is immediately below
the Guard Ilouse at the N.W. corner of the pagoda platform. ‘The level of the pendulum room
was determined by spirit levelling from G.1.S. % of Line No. 87 (Elephant Point to
Myitkyina). .
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Prome.
Latitude .. 18° 49" 40"
Longitude ... 95° 13" 40"
[Teight " 101 feet.

The pendulums were swung in the most westerly of two small rooms under the upper
landing of the ceuntral external staircase on the front of the Government College situated on
the muiddn.  The floor of the room was connected by spirit levelling with the marble slab

marking Prome Longitude station and with rail level at the railway station.

Henzada.
Latitude .. 17° 39" 17"
Longitude ... 95° 27" 18"
Height 46 feet.

The pendulums were swung in the more worth-westerly of the two rooms on the ground
floor of the T W.D. ipspection bungalow. The floor of the pendulum room was connected
by spirit levelling with (i) rail level at the railway ‘station and (ii) a P.W.D. bench-mark on
the dand stretching N.W. and S.E. on the south side of the bungalow.

Bassein.
Latitude .. 16° 47’ 1V
Longitude ,,. 94° 44’ 6”7
Height 23 feet.

The pendulums were swung in the western room on the ground floor of the circuit
house. This room had formerly served as a court house. Immediately to the south, on the
other side of the road, lies the Club house. On the west of the circuit house, in the same
compound, are the Club tennis courts.

Toungoo.
Latitude ... 18° 55 507
Longitude ... 96° 27" 37
Height 159 feet.

The pendulums were swung in the small room at the east end of an abandoned building,
which formerly served as Cadets Mess and Reading room, situated to the north of a block of
buildings forming part of the Military Police Lines at the 8.E. corner of the maiddn. The

pendulum station is 853 feet to the 8. K. of the G.T.8. I—:»’Iri—o of Line No. 87 (Elephant Point to
Myitkyina) and 794 feet to the N.Ii. of the N.E. corner of the Magnctic observatory
(Magoetograph house). ‘

Pyinmana.
Latitude o 19 140 257
Longitude ... 96° 11" 56”
Height 409 feet.

The pendulums were swung in a small room at the N.W. corner of the ground floor of
the bungalow about 150 yards S.W. of Pyinmana G.I'S. Intersected point, Latitude 19° 44’ 277,
Longitude 96° 11° 58”, of the Mandalay Mecridional series. The floor of the pendulum room

H,‘izl of Line No. 87 (Elephant Point to

was connected by spirit levelling with G.T.S.
Myitkyina).
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Meiktila.
Latitude ... 20° 51" 26"
Longitude ... 95° 51" 58"
Height 799 feet.

The pendulums were swung in the large room in the western portion of the ground floor
of a bungalow standing on high ground on the castern shore of the Meiktila lake, the most
southerly building in Cantonments (1910). Thc floor of the pendulum rcom was connected

by spirit levelling with the G.T.S. BM.IL ot Line No. 88 (Thazi to Prome and Rangoon).

s
Mandalay.
Latitude ..o 21° B9 44”
Longitude ... 96° 6 28"
Height 244 feet.

The pendulums were swung in the old Magazine in the N.E. portion of the fort. It is
ahout 15 yards from the south bank of the canal which, running E.W., enters the fort at the
most northerly gate on the east front and about 704 yards from this gate. It is now (1910)
about to be dismantled. The floor of the pendulum room was connected by spirit levelling with

G.T.8. B258 of Line No. 87 (Elephant Point to Myitkyina).

93 C
Maymyo.
Latitude ..o22° 1 13
Longitude ... 96° 28" 247
Height 3495 feet.

The pendulums were swung in one of the central rooms on the ground floor of the
building occupied (in 1911} as office by No. 10 Party, Survey of India and which is opposite
to the Forest offices. The floor of the pendulum room was connected by spirit levelling with
rail level opposite the Booking office at Maymyo Railway station.

Mogok.
Latitude ... 22° 54" 517
Longitude ... 96° 29" 51”
Height ... 3685 feet.

The pendulums were swung in onc of the central rooms of the ground floor of a stone
built house, belonging to Maung Sah Galay, in the new dizir. This house stands on the right
bank of the small stream, which flows throngh the Jizdr, and close to the wooden bridge. The
height was taken from the 4-inch Forest map.

Myingyan.
Latitude ... 21° 28" 56”
Longitude ... 95° 23" 507
Height 248 feet,

The pendulums were swung in the old Magazine situated about 1 mile N.N.E. of the
kachakri and rather less than 4 mile N.E. of the Land Records office. The floor of the
pendulum room was connected by spirit Jevelling with rail level opposite the Station Master’s
office, Myingyan Railway station.
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With four exceptions good observing rooms were available at all the stations.

PENDULUM OPERATIONS.

[OHAP. V,

The

exceptions were Bassein, Toungoo, Prome and Meiktila where the control of the temperature
was difficult.

Table 1 gives the results of the determinations of flexure at each station, the means
before and after work, and the value adopted in reducing the time of vibration being shown.

Table I.—Flexure correction.

! . F oo
amoteie Adopn
Station Date I nn cork Correction Stalion Date work Correction
; wor g we o7
L1077 secs. secs, - 1077 wees. secs.
1910 1011
Debra Duan |October17th —35°7 Pyimmana | Jununryldth —34°3
p  23rd 374 —-38 " 18th 33's —34
ikti arv23r aa
Rangoon ... | Nov, 18th —53°1 Meiklila .. J“n“"“?,gl.ﬂ :‘!? 35
" 29rd 510y -52 < a9 -
Mandulny Feb,  2nd —33'3
Prome Nov, 28th: —y4i1-3 6th 3576 —34
Dec. 8rd 4073 -4l Maymyo ... | Feb  11th —34°9
Henzadn Dee. 10th —38'3 » 15th 339 =34
’ 14th 376 -8 Mogok March Tl —42'2
5th 41°7 —42
Bussein Der. 1.,‘ thy =—s03 - Myingvan March 10th — 336
» 21st | 494 — a0 T . 23rd 3313 =34
1911 ;
Toungoo ... | January 2nd : —427 Dehiva D ¢ April 1Gth —35°9
3 7 !
" Tth! 420 —43 W 22nd 363 —a6
i

The time observations were made thronghont by Mr. Hanuméan Prasad.

mean value of a clock rate was +0-012 sec. and that ot single value +0048 sec.

The details of the ohservations are given in ‘I'able 11.

The p. ¢. of the
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Table I1.— Details of the Observations.
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Mean
Mean of Day and Night

| .
o ] € |Temperature| = Correction on account of

= 2|8 2 < -

5 & &3 a =0 | s s QObserved © - I Reduoed
2|z < 2 £ = 5 b gy - Time of < 3 ° o Time of
S B OB J2] B |“)£5|Ez| E | Vibration | ® | o | B | Bx | £ | Vibration

v [ T = g g (O~ = a2 2 o @ - I

1 E e S |3|E= 5| 2 z 1 ET7 |8

] ~ 10 S = 3] C [=]
- = [
Dehra Dun.
hm| s s , N ° $ s 4

I7th | 137 | 23 o[33°665+18 13 19 | 24-13[+ 0050840 0-5075377 |—1064[—10{— 1182 —499 (— 318 o 5072504

Oct. | 139 | 23 58|34 103] 18-13| 1g | 24-16] o-03/0°840] 0'5074400 | 1064, 10| 118y 509 | 38| ©0-5O71595

1910| 138 | o 56[32°6509] 18713 19 | 21420 o0'03|0°840] 0" 3077740 1064 10| 1186 480 | 38| ©°5074962

Night| 140 v 50(34°430 18-13] 18 | 24-26] o-o03/0'8B40] o' 5073682 1004, 9| 1189 509 38| o°5070873

Mean 05072504

18th [ 137 | 10 58[{33°68si+18°13) 17 [ 23-39[+0°15]0°844] 05075336 | —1064{— 8[—1146] —g501 |— 3B ©'5072579

Oct. | 139 | 12 5234 119] 1B-13 10 | 23-54) o0'15/0-844] 075074363 1064 10} 1153 511 38) o-5071587

Day | 138 | 12 52/32°660] 1813 19 | 23°69| o'15/0-844] 0'5077738 1064 10| 1161 483 38| ©0-5074982

140 | 13 43134°440| 18130 19 | 23°79] o'15/0'842] 0°5073659 10041 10| 1166 510 38[ o-5070871

Mean 0°5072505

Mean of Day und Night 0'5072504

18t | 140 | 22 59|34 434] + 18 22| 19 | 24-11 0-840) 0°3073673 |—1070|—10|— 1181 ~509 |- 38| o-5070R63

Oct. | 138 | 23 56/32°650] 18-22| 19 | 24° 20 0-839] 0-5077761 1050 1ol 1186 480 | 38| © 35074977
Night

19th| 139 | 11 1|34 125[ +18 22| 18 | 2348 o0'B44] 05074351 |—1050|— g[—1181| —511 |—3B] o0'g071372

Oct. | 137 | 11 55/33°685) 18-22) 17 | 23°61 0844 0°5075336 1070 8] nig7 501 38| o-5072362
Duy

Mean of Day and Night 0°'5072494

19th | 140 | 23 15|34 440|+ 18- 39| 18 | 237 92|+ 0 0g[0-B40) 05073659 |~ 1079|— 9|—1172| ~3500 |— 3R] o-5070B52

Oct. | 138 | © 1332°660| 18-39| 19 | 24703 ©o-09/0'B4o] 0-5077736 | 1o70| 1ol 1177|480 | 38 o'5074052

Night| 139 von|34cr102l 18739 19 | 24712 o0-09]0'840| o' 5074401 1079| 1ol 1182 509 38| o-5071583

137 2 633670/ 18-39] 18 | 24°17] o'ogj0-B40)] 0° 5075371 1079 9] 1184 499 38| o°'go72562

Mean .| ‘o 5072487

20th | 140 | 11 12(34°441(+ 18" 30| 19 | 23- 49|+ 0" 100 845 0°5053657 |—1079|—10|—1151| ~ 512 |— 38 o0 5050867

Oct. | 138 | 12 1232663 18 39| 21 | 23-54| o' 10]0 644 0 5077531 1o79| 12| 1153 483 | 38 o' 3074966

Day | 139 [ 13 8j3g4 108 18-39| 20 [ 23:66] o-10j0'Baq] 0 5074388 to79| 11] 11859 sI1 38| 6°co71590

137 | 14 1133°672] 18-39] 19 | 23-741 o-10/0°832| 05075363 1079/ to| 1163l  s00 | 38] o0'5072573

Mean ©0°5072499

Menn of Day and Night. 0°'5072493)

21st | 137 | 23 26|33°657)+ 18°B2| 19 | 2354/ +0°07] 0843 0'5075300 |—1105|—10|=1153] —got |— 38| o0'5o72502

O_ct. 139 o 20|34:091| 18 82| 19 23'64! o 07{o-843| 0° 5074426 11og| 10] 1158 (18] 38| o'5071604

Night| 138 1 2532 643 18-82 20 23-71{ o'07|0°Bq3] 0'5077778 Ytos| ¥3f 1162 482, 3B o-3074980

140 2 16/34 417 1882/ 19| 23°74 o©-07]0'843 05073710 1105/ 10] 1163 511 38 o 5070883

Mean 05072518

22nd | 137 | 11 29|33°6B3|+18-R2| 18 :z'R7;+o'|7 o:847] 0° 5075341 |—2105|~ 9[—1121] —g03 |—38 o' 5072365

Oct. ) 139 [ 12 25|34 108 18-82 19 | 23°03 o'17[0'8Bus| o' 5074387 roz| to| 1128 512 38| o'5071504

Day | 138 | 13 22{32:656] 18-82{ 20 | 2319’ o-15 0'B4s| 05077746 o8| 11| 1136l 483 | 38| o°5074973

140 | 14 16134°4331 18°8B2{ 19 | 23-34 o170 843) 0-3053673 tiog] 10| 1144 (1} 38| o'307086;

0° 5072499
0:'5072507
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Table 11.— Details of the Observativns— (Continued).
° ! 2 | Tempernture = Correction on account of
£ E | e 2 |3 =
o 3 2] g2 = 'z % s Observed ® o o Reduced
212 2 |25 . S|E.|Es5]| & Time of 3 2 3 ® Time of
[ 2 £ 2% g Te|8s| T Vibration | &= ¢ £ &= | 8| Vibration
c | £ |E£5)] 2 c| g |oa8| & = 12l £ 25 )E
[ = ° o gl = = 5 o < a 2< ©
& ] S| e | §% z S g oy =
= &) T A —~ 5 E Q" <]
= =
Rangoon
i k s K , o o K s
18th | 137 | 23 17(33°713|—1352-34] 18 | 25°87|+0°01| 0'900] 0-5075271 724|— 9|—1208, —z35 |—32| o°5074131
Nov.| 139 0 10[34 144 12°34] 20 [ 25'g0o; o°orlo‘8gg| o 5074309 724 11 1269 545 52| 03073156
{?IU 138 1 9|32°6ng{ 12-34] 19 | 25°91] o'o1l0°Rgg] o' 5077643 724 101 1250 314 52| 0'5076521
Night: 140 2 2347480 12-34/ 18 | 25°89; o-01|0 899 0-5073572 724 9| 1269 545 52| ors072421
Mean 05074057
19th| 137 | 11 19|33 744[—12734| 17 | 25°12|+0°04] 0" 904} 0-5075200 724|— 8l—1231 —537 [—52| o°5074096
Nov.| 130 [ 12 1334 170] 12-34i 18 | 25°13 ©0-04/0°gos[ 0" 5074230 724 9 1231 548 52 0° 3073134
Day ! 138 | 13 10[32:719[ 1234 10 | 2515 o-04l0°goq| o 5077593 724; 10| 12320 517 | 52| 0°5076506
140 | 14 31347496] 12°34] 18 | 25-25] o'o4lo-gor] 05073538 7241 9l 12371 540 1 532 o'5072418
Meun 05074039
Menn of Day and Night 0-5074048
19th | 140 | 23 20|34°476/—12-13| 18 | 25°74|—0'01]0°899] o' 5073580 7i2|— g|—1261] —3545 |—52| o's07242%
Nov.| 138 | o 14)32°698| 12-13| 19 | 25-75] o-01/0:899] 05077646 7120 10| 1262 514 | 52| o'g5076520
Night| 139 1 10134 142 12°13| 18 | 25-74| o'o1/0'B99] 05074313 712 9l 1261, 545 52| o'5073158
137 | 2 333 7170 12°93| 18 | 25°53] o-o1fo'899] 0-5075262 712| 9| 1261 534 33| o'5074118
{ Mean 0°5074055
20th | 140 | 11 24]34°494]—12:13| 18 | 25-21{+0"13]0'goo ] 0' 5073542 |+ 712|— r)—|z351 —545 |—52| o-°5ojy2414
Nov.| 138 | 12 20l32-712] 12713} 19 | 25°31| o-13]0' 900 05077611 712[ 10 1240 515 52| ©0°5076506
Doy} 139 1 13 15347153 12713/ 18 | 25°44| o°13/0°900| 05074287 712 o 1247 545 | 52| o0°5073146
137 114 9l33° 7191 12713/ 18 1 25°551 o0°13l0°899] o' 5055256 12| 9| 1252 534! 52/ o'goyqizr
Menn ... 0°5074047
Mean of Day and Night 0:5074051
20th | 137 | 23 27|33° 707 —l2‘|8i 17 | 26-03|+0°0b|0o"Bgy| 0°5075286 715|— 8|—1275|— 533 —51? 050741133
Nov.| 139 | o 20/34-136] 12-18 18 | 26 12| ©:06|0'89;] 0 5074228 715 9| 1280 544 | &2z o-g073158
Night| 138 | 1 18{32°691] (2-18 19 | 26:18] o-0b{o-897] 05077661 715| 10| 1283 13| 52 o-5076518
140 2 9347471 |z'|Bl 18 | 26°19] 0'06|/0-89;| o' 5073592 15 9] 1283 544 52 0'5072419
i Menn 0° 8054037
218t ) 137 | 11 29[33-728)—12°18" 17 | 2548/ +0°09/0'goo | 0 5075237 715|— 8)—1249|— 535 |—52| ©0-5oj4108
Nov.| 139 | 12 22{34°159| 12718 18 | 25-50| o0-09/0"goo| o 5074275 715 9| 1250 545 | 52| ©0°5073134
Day | 138 | 13 19|32:706] 12:18, 19 | 25°§8| o'0gjo-Rgg| 05077625 715| 10| 1253|514 | 52 0°5070811
140 | 14 12]34°488 12°18' 18 | 25-74] o0'09lo'897] 0 5073656 qugl ol 12611 544 | 52| o0°5072403
Mean 0°§074040
Mean of Day and Night .. o-5074040r
218t | 140 | 23 31|34°451|—11°03] 18 | 25798 +0-06{0 BgB) 0 5073502 |+ 7or~ g|—1273|— 344 |—§2 05072415
Nov,| 138 | o 27(32:690! 11°95{ 19 | 2606 o0 06(0'898] 05077663 sot| 10[ 1277| s14| s52{ o0's076511
Night| 139 1 21[34°138] 11-g5| 18 | 26°12| o'0hlo-BgB| o' 5074323 701 g| 1280 544 §2| 075073139
137 2 15{33° 711 11795 17 § 26713 ©0°'06/0°897 ] o 5075276 701 8| 1280 533 | 52 o°'s5074104
Mean | ... [ o-5074042
220d| 140 | 11 33134493 — 11795 1B | 35-15l + 0 11)0-902] 05073545 |+ jo1|— ol —1232]— 547 |—52| o-s071406
Nov.| 138 | 12 29|32°708| 11°95! 19 | 25°19] ©°11|/0°901} 0-5075620 701 10| 1234 515 52 °'5°7(‘n'2
Day | 139 | 13 23j34"151| 11795 18 | 25732} o-11lo-9ai] 0-5074293 | jo1| o 1241 546 ) 52| ©0'507AM
137 1 ra 17033771070 recgst ag 123410 o vriorgar| orgo75263 1 gor| Bl taasl  s35 | 53| ©7s07414
Mean ©0- 5074047
Mean of Day and Night ... |0-85074044
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Table I1.— Details of the Observations—(Continved).
© g | Temperature | = Correction on account of
= | E 2| 2 1S |—m— = ,
° = =~ g é ‘5 e < Observed ° o - Reduced
- = — = = > le-] = % I ; - = < 'y
E] ] a ] ™ F [ 5= B I'iine of = = - £ Time of
A c % =] B _ E e | =2 = YVibration = ® g ;‘1 = Vibration
= |2 |87 5 |E|:2|5% T ] 3 |8
n 2138 sk | @ 2 E 2 )
X &} K [
——m—— Ll = c
Prome.
hmi s s ! N ° s s
28th| 137 | o 551.3.1'672 — 7°39| 18| 26-621—0"05/ 0" Bgq| 0" 5075366 434/ — 9|— 1304 — 334 [—41] 0'5073912
Nov.| 139 | t 48347005 739 19 | 26°58] o'05/0 899l 0-5074419 434) 10| 1302| 345 | 41 ©°5072933
1910 138 | 2 5632:633 7739 17 | 26°54/ o030 898 0" 5077753 434| 8] 1300 14| 41} 0'5076320
Night| 140 | 3 30,34"434 7739 19 | 26°46; o-o05|0°8g9| 03073672 434; 1o 1297 545 | 41 05072213
Mean 05073851
20th | 137 | 13 o}:33'753 — 7°39| 18 | 22°57/+0-21|0"g11] 0 RO751B2 434/~ 9= 1116/~ 541 |—41| 0°R073909
Nov.| 139 | 13 5534°178]  7°39( 20 { 22°91| o-'21{0°911] 0" 5074232 434| 11| 1123] &5z | 41| o7 §072919
Day | 138 | 14 34l32°723| 7°39| 20 | 23710 o-21|0°910] 0-5077583 434] 11| rigzl  s21 41| o-5o76312
140 | 15 4813474981 7739l 19 ! 23°36! o0-21l0 9081 0’ 5073533 434" 100 1145 50 | 41 o-5072223
Mean 0 5073846
Mecan of Day and Night 0:'5073849
20th | 140 | t 3)34°434|— 7°15| 19 | 26-11|—0'01|0'8B99) o' 5073672 420|—10]|—1279] —§45 |—41] o g§oO72217
?J_ov. 138 1 5732 650 7:1i| 20 | 26°12| o-o1|o0°899| o 5077759 420 1t 1280 §14 41| o°5076333
Night| 139 2 5334100 715 z0 | 26°13] o-o1|o-goo| 05074406 420 11| 1280 545 41| ©0°5072949
13; 3 4B[33:673 7-15| 18 | 26°07| o'01j0-901] 0°5075363 420 9| 1277 835 41} 0°3073923
Mean 0-5073855
35)&11 140 | v3 o|34°533|— 7715 19| 2213/ +0-22[0°g15]| 0 5073458 420/ — 10| — 1084 —3a54 |—41| o°5072189
Nov.| 138 | 13 55|32-730] ;15| 20 | 2229 ©0°22[0°gi3| 0'5077568 4200 11| 1092 522 | 41| o 3076322
Day | 139 | 14 52)347185 7e13| 20 s0| o-22l0°911] o'g074217 420 11| 1103 552 | 41 o-so72930
137 | 15 47133° 748 7°15) 19 | 22775 o 2210°grol 0 5075193 420l 10| w115l 541 41| o 3073906
Menn 0-5073837
Meun of Day and Night 0:5073846
I}st 137 1 6'33:7:6 - 9:70 18 | 2620/ +0°'03| 0-898| 0-5075242 569|— ol — 1284 —533 |—41] 075073044
dec.1 139 | 2 3(34°¢87| o0°70 20 | 2630, o'03(0°Bg7| 0°507427 569 11f 1289 §44 | 41| o'5072962
Nighti 138 | 3 3‘32'705 g 70[ 21 | 26-320 o0'o03{o'8gg| o°5075;627 569 12| 1290 514 | 41| ©°3976339
140 | 3 3634499 9°j0| 19 | 26°28. o0°03|0°89g] 0'3073530 569 10| 1288 545 | 41| o-s072213%
Mean 05073865
]2)nrl 137 | 13 41338t~ 9°70| 19 23'01/+0°20/0°913| 0'5075052 s6g|— 10l —1127| —542 {—41| o' 5073901
D""- '.%g 14 0342331 9-70| 20 | 23-15) o-20l0°912] 0"g074112 6ol 11| 1134 553 | 41 o°5072042
wy | 13 14 59|32°771] 9°70| 21 | 23°34] o'20|/0-909] o' 5077470 569 12 4q 5201 41 0' 5076322
140 | 15 533475610 g9 j0l 19 | 23571 o'20/0-908) 05073397 569 1ol 1155 s50 | 41| o.5072210
Mean ... o' 5073844
Mean of Day and Night 0:5073854
]%nd 140 19 34'491!— 9:33| 19 | 26°36[+0-05]0°906| o' 5073549 §54B|—10|—1292| —549 |~41} o°g5oy2208
V_on. 138 | 2 1232696 g-33| 20 | 26°50| ©-05|0°898| 05075649 548] 11| 1299 514 | 41| o-5076332
Night| 139 | 1 7[34°143 9733 19 | 26°53] o'05/0°898] 03074311 548| 10l 1300 544 41 075072004
1370 4 133719, 9734 19 26°52| o-os(0'8Bgg) o'5075258 | 548 10| 1299] 534 | 41| 05073922
| Mean o' 5073856
g‘;d '4: 13 034:.564— 0-33) 19 | 23°32(+0"17[0°gI2] 0' 5073302 54B|—10/—1143] —553 |—41f ©0'z072193
D.c. 13 13 5332563  9-33{ 20 | 23743 o'r7/o'g10] 0° 5077489 548 11| 1148 521 41| 0°5076316
oy | 139 | 14 4Bl 212 9°33| 20 | 23°5Bl o-17logog| o'Fojarsy | sl 11| 1155l 51| 41 o-s072047
137 1 15 4233-779  9°331 18 | 23'80] o‘17(0go5| 0 5075122 5481 o 1166] 539 1 41| 05073915
Mean .. 0-5073843
Mean of Day and Night 0:5073849




76 PENDULUM OPERATIONS, [CHAP. V.
Table II.—Delails of the Observations—Continued).
! .
© £ | Temperature | = Correction on account of
g | 8 g |7 <
° 3 \ & = = [ i Observed © @ - Reduced
s s | = 24 * | S £s - I'ime of < 2 2 ) Time of
S 130 ¢ e |28 |&2 3 |vibestion | B | g | B | 2x | 5| Vibration
S © |sE2 |2 § 3 |<| & | %< | £
n - | © =@ =3 < E < =
| 2 lo §1 -9 5 & =}
Henzada.
| oA m e y o o x ! s
10th| 137 l 2 13133° 678-—10 24| 19 | 26-76 o-893] 0° 5075351 [+ 601 —10/— 1311 —330 |—38) o-5074063
Dece. | 139 3 r)'u lo‘;l 10°24) 19 | 26°73 0'8931] 0°3074398 6o1 10| 1310 541 38 o-3073100
1910
Vight ‘ i {
{1th| 138 | 14 | ()8;—:0 24{ 19 | 24°R3 |o'qoz o' z07;6Bo |+ 601 —ro|—1217| — 3516 [- 38| o'5076500
Dec. | 140 [ 15§ l434 468 10°24) 19 | 2488 |o*9oo 0°5073598 bor 10| 1219 545 38| ©-3072387
Day ‘
Menn of Day und Night 05074013
Ith] 140 2 10|34:427|— 9°67| 19 | 26° 29|+ 0 02j0"Bg4] 0 5073686 |+ sbﬂl’—lo — 1288} — 542 [~ 38 o'3072376
Dec. | 138 3 k327643 9 67 19| 26°32] o0'020°893] 0" 5077778 ..6-8‘ 10| 1290 311 38 05076497
Night| 139 | 3 5934°003| 967 19 | 26:34] o0-02,0°893] o' 5074422 5680 101 12910 a4t [ 3B] o°'go73r10
137 4 £3133°6354 967 18 | 26-35] o-'02/0'Bg3| 05055400 568, 9| 1200 530 38| o-'so074106
' Mean | ... | o°'5074022
12th | 140 | 14 12|34 460(— 0°67! 19 | 24-86|+c 0gjo go3| 0:5073596 |+ 56ﬂ|— to|— 1218/ — 3547 |—38 o-5072351
Dec | 138 | 15 6l32°680[ 967 19 | 24°8g| o'cg|lo-goz] o' 5077688 568, 10| 1220 3516 | 38 o-5076472
Dey | 139 [ 15 59|34°123] 9767 19 | 24°96| o-ogfc goz] 0 5074356 568] 10| 1223 547 | 38 o°5073106
137 | 16 52133°690] 9°671 18 | 25-11] o-0g/o-Bgg| o 5073327 568 9l 1230 534 | 38[ o-5074084
Mean 0° 5074003
Mean of Day ond Night 0:5074013
12¢h | 137 | 2 12{33°653/— 9°65( 18 | 26-33|+0'02{ 0" 8Bg4| 0- 3075408 |+ 566/— 9|—1300 —531 [—3B] o g074006
Dee | 139 l 3 4]14°082 9 63| 19 | 26 55| o-02lo Bgb| 0-5074443 266/ 10 1301|1 543 | 38| o's073119
Night| 138 4 o|32'638 962 19 | 2657 0'01!0'8()6 05077700 366 10 1302, 513 38| o- 5076493
140 { 4 52]|34°421 965/ 19 | 26° 55 0'02!0'396 05053700 366 10| 1302 543 | 38| o'5072373
| ; Menn | ... | orgo74020
13th| 137 | 14 13]33°713|— 0765/ 17 | 24" 41| +0°020°907] 0°5055272 |+ §66|~ Bl—1196| —539 [—38) o 5074057
Dec.| 139 | 15 of34-131| 963 18 2438 o010 0906 0'5074317 566 9 11950 549 | 38[ o°gojzii2
Day | 138 | 16 8l32-682 9°65| 19 | 2439, o'02!0-gog| 05077676 3660 10| 1193 518 38| o 5076484
140 | 17 2'34°4771 9765/ 18 | 24°461 o-02:0°9osf 0-5073580 566) 9l 1199 548 | 38| o-go72352
Mean ... | o'5oj4001
Mean of Day and Night 0:5074010
13th | 140 2 1;\34'436 ~ 969 19 | 25°57|~0'02]0°goo) 0'5073667 |+ 569|—~10/—1253] — 545 |—38] o 5072390
Dec.| 138 | 3 7l32:649] 969 19 | 25 58 o 01l o goo] 0°5077;63 569/ 10| 12353 315 | 38 o 5076516
Night| 139 4 n|34'|oz g 69| 18 25'5;| 0'02’0 goo| o' 5074400 569 9| 1252 545 38| o-s073125
| 137 | 4 55‘35'683 9°69! 17 | 25-52] o-e2i0-goo] 05075340 569/ 8 1250 535 | 38 05074078
! Mean | ... 0° 5074027
14th | 140 | 14 13/34°490|— 0-69| 19 | 23-44|—0-02|0'g10] 0" 5073550 [+ £69/—10/—1149] —551 [— 38 o 3072371
Dec.| 138 | 15 6|312°706 9:69| 19 | 23°35) o0'02 0'910] 0°5077626 569 10| 1144 §21 38| o z07648:
Day | 139 | 15 59[34° x;ql 9-69] 19 { 23:33] ©'02.0'g10| 0-5074255 569] 10| 1143 s§51 | 38| o-s073102
i aas |16 51l33-737 969l 17 | 23-39] o-0i1lo.goB| 0 5¢75217 569 8l 1146 519 38| o go74055
Mean ... | o-3074003
Mean of Day and Night 0:3074015




CHAP. V.] SEASON, 1910-11., 77

Table 11.— Details of the Observations—( Continued).

o £ | Temperature = Correction on account of
- z g X < <
= = 2= = a— [ T 9 e g
s 212 1EE] 2 18 (o] 2[5 [ 2]z [ tomes
= = z 58 - » | 22|32 ey e = ] - = R
= z £ Zz 2 =12z |22 @ Vibration B & == z Vibration
> 2 S = 2 4 o = = 4 & Z - z
2y = &3 o b1 == -z o) » « a = 2
% =13 A A 2 s £ B
< = =
= =
Bassein.
hom| s s ! : ° $ P
17th | 137 1 49|33 700|— 11705 18 | 25-13/ =0 11logon] 0- 5075282 |+ 630|— g|—r1231] —538 | —30/ o 3074104
Dec.| 139 2 42{34° 146l 11707 19 | 25709| ©'1110°go7] 05074300 650l 10 1229 550 50, o"foriiy
1910| 138 | 3 41(32°601] 11-07 20 | 24°96 o'11|0°goB] 05077662 650 11| 1223 s19 | 30 ©0°350763509
Night| 140 4 33(347489] 11-07| 19 | 24°83 o°11|0°goB] 0° 5073533 630 1ol 1217 i30 50{ 05072376
Mean 0°50;74027
18th | 137 | 13 45|33 770[— 1107 t7 | 22752 +0'18/0'g16] 0-5075143 |+ 0350/~ 8 —1103 —544 |{—50 05074088
Dec | 139 | 14 41|347192] 117070 19 | 22762 o-18lo-gig] o 5074201 630 10[ 1108 554 50| 073073129
Day | 138 | 15 37|32°732] 11707 20 | 22779 o" 180914 0°5077563 650| 14| 1y 323 50| 075070512
140 | 16 3ola4 5200 riozl 19 | 23-01) o 1Bl gr3] 073073483 Os0] 10l 112y 583 5O ©75072393
Mean 0°3074031
Menu of Day and Night .. 10-5074029
18h | 140 1 50|34 482|—11°07] 19 | 24:68. —0-130°go8| 0 5073567 |+ 650/—10|—1209] —3350 |—50i 0 35072398
Dee, | 138 2 45(32°693| t11°07| 19 | 247 51] o 130 gog| 0" 5077052 650 10| 1201 520 50{ ©0-50706321
Night| 139 3 38347134 1107l g | 24738 o'13]0°gog| o 5074286 6z0 10| 1193 5351 50, © 30513130
| 137 4 34337721 117071 17 | 24733 0713107400 05075233 bsop & 1192 540 5§01 o'5074113
Mean 05074040
19th | 140 | 13 55(34°5362|—11°07| 18 | 21°95/+0°19[0°916] 0' 5073397 |+ 650/— 9|—1076] —555 |—50; ©°307233;
Dec. | 138 | 14 49(32°759| 11707 20 | 22712] ©'10{0°q16] 0" 35077497 630 11| 108y 324 50; 0 507604;R
Day | 139 | 15 41|347213] 11°¢7 19 | 22°28] o190 g14] 0" 5074135 650 10/ 1092 354 ;oi 0° 3073099
137 106 34)33.7601 1itey| 1y { 227470 or1glorgizl 05075161 6350 8! rior 542 50/ 0°'ROj4LIO
Mean o z0740101
Mean of Day and Night ... | 0-5074026
19th | 137 1 52|33 712|— o 79l 18 | 24°72|—0'07l0 goh| o 5075275 |+ 0331— 9|—1211] —338 }—350[ o 3074100
Dec. | 130 2 45(347134] 10°79[ 19 ! 24°71| 0'07(0'g0T | 075074331 6331 100 1211 350 ’ 30| 075073142
Nightj 118 3 39|32 06go| 10 7¢| 20 ‘ 24 64] o0-0;|0'goB] o' 5077605 6331 n 1207 319 | 30/ o°3076511
140 | 4 331347475 10779 19 | 24754 o oj|o-go7| 0°5073583 633 o[ 1202 550 30| o-g5oj2404
~ k Mean 0°5074040
20!.]1%, 137 | 13 33|33 770|— 1079 18 | 22-30/+0°20/0°916] 0- 5075142 |+ 633|— 9|—1093| —3544 |—30| o 3074039
Doc.| 130 | 14 51{347 191 10779 19 | 22:435] o-20{0°g15] 03074205 633 10| 1100 3341 80| o-g073r124
Day ! 138 | 15 47(32°736] 1o°79/ 20 | 22°063] o-20/0°g14| 0' 3077332 633 11} 1109 523 ! 50| 030376492
Prgo 116 381345230 10779l 19 P 2282 o-zolo-qu_; 03073480 6331 1ol 1148 553 50| o 072382
Mean © 3074019
Mean of Day and Night ., 05074029
20th | 140 v os4[344711—10-67] 19 | 24794 —c'0g|o gobh] 0°5073392 |+ 6206/~ 10 — 12220 =549 |—50| o 30;7238;
Uen.] 138 2 50/32°676] 10°67 20| 2491 o'09lo-gob | o'5077697 626/ 110 12210 318 30] ©° 3076523
Night. 139 3 43347139 10767 10 [ 2482 o'oglogob] 0 5074321 626 10 1216 549 30| 0-5073122
é 137 4 ABjaz sl w0670 17 1 297711 0 oglorgoy] 013075276 626 8 1211 339 30| 05074004
I ‘ | Mean 05074031
i
21st§ 140 | 1y 31347538 —10°67| 19 | 22703/ +0' 21| 0'016] 0-5073447 |+ 0200—10 —1079 —535 [—50| ©-3072379
Dec 1 138 | 14 57032°734] 10767 20 | 22721 o 21/0-913] 0'5077539 6260 11 1088 323 59| ©0°3076513
Doy i 139 | 15 52(34°199] 19:67| 10 | 22°40; o0'21|0°g15] 0 5074187 6200 10, 1098, 534 50| o0'3o0j3lo1
P37 16 521337700 107670 18 | 22:63] o 2110 gi4] 05075163 026 9 1109 543 50 03074078
Mean ... o' 3074018
Menn of Day and Night ... | 0-5074025




78 PENDULUM OPERATIONS. [CHAP. V.

Table 1T —Details of the Observations—(Continued).

© £ | Tempernture | o Correction on uccount of
5| E |8 N -
° 3 = s E a ‘E & S Obaerved ° ® - Reduced
= ERRRE - s |13_168% - Time of 2 = 3 ® Time of
= H 5 EE g =|1%s |82 3 Vibration | & 2 £ kb2 1 = | Vibration
& = 3= 5 < | 2 < o | = 2 =% | &
3 &3 (&) P o= o o= ’?: 3 e 1 —
» | =8 g2 | R 2 2 4 ]
= © & |8
Toungoo
hom| s s ’ ° ° s 3
2nd | 137 3 11{33°720|— 556} 19 ] 22°32 0'9i2] o'507:255 |+ 326|—16|—1004] — 342 |—43] ©'5073892
Jan. ! 139 [ 4 10/347 151 556 19 | 2223 o'g12] 0- 5074292 326! 10| 1ogo 553 | 43| o's072922
1911
Night
3rd | 138 | 15 10{32 779]— 5°36] 19 | 1B 86 0°935| 0°5077449 [+ 326|—10|— 924| —3529 [—43] o'5056269
Jun | 140 | 16 7{34- 361 5'56[ 19 | 1922 0-921| 0°5073399 326 10| 042 558 43 ©0°5072172
Day 1
Menn of Day and Night ... | 0-50738014
Ard | 140 3 38(34°460[— 5°03] 19 | 22:99|—0°14[0'g10} 0' 5073616 l+ 295/—10]—1127] =351 |—~43] o-z072180
.‘]_un.I 138 4 35|32-6064 503 20 | 22:90| o‘14logr1] o 5077728 |208 il 22 221 43| o©°5076316
Night, 139 | 5 2B|34" 121 57031 19 | 22°77) ©0°14/0°Q13] 0" 5074337 295 10| 1116 553 | 43| 0°3072910
i 1371 6 23(33-710| 503 17| 2262 o 14/ 0 g14] o 5075278 295 8| 1108 543 43 o-5073871
i Mean 0- 5073822
4th § 140 | 15 18:34-356/— 503 19 | 19° 41|+ 0°66/0°924] 0-5073407 |+ 205|—10— 931| —s560 |—43] o-g5oj2138
Jan | 138 | 16 35|32°7a4 5:°03] 20 | 19°83] 0°66/0"y20] 0" 5077558 298] 11 972 526 | 43| o gojb3o1
Day { 139 | 17 31:34" 173 5°03| 19| 20750 ©'66/0°916] 0'5074240 i 295 19| 1005 535 43| o-s072922
L1318 26033742 s-03/ 17 | 21°19] o'66lo-n12] o-z073203 | 2951 8 1038 342 43| o 5053869
Mean o' 5073807
Mean of Duy and Night ... | 0-5073815
4th | 137 | 4 4[33°686)— 5-03 15 | 23°33]—0"r3]o"gr1] 0°5075334 [+ 295)— 8|—r1143] —34) [—43] 0°5073804
Jan. | 139 | 4 57(347009] 5703 19 [ 23°29| o'13lo'gr1 | 0 5074407 295! 10/ 114} 852 | 43| ©0'5072936
Night] 138 | 5 s54/32°663 503 19 | 23-16] o'13l0gut1] 0 5077724 295 10} 1135 521 43| o°'5076310
140 | 0 45(34°438] s5°03) 19| 22:°99] o0'130°913] 0 5073620 295 10| 1127 533 43 o'5073182
: Menn | ... | o'5073836
Sth [ 137 | 16 3133'772|— 503 1B | 20-16|+0-57/0°932] 0°5075158 [+ 205 — o|— o8B —548 |—43[ o0 5073845
Jan. |:139 [ 16 57|34°18Bg| 5°03] 19 | 20°54] o0'57|0'918| 0.5074208 2935 10 1006 56 | 43 o-3072R88
Day ) 138 | 17 54/32:710] §°03] 20 | 21709 o'57|0°91z] 0-5077596 29s| 11| 1033 az3 | 43 o 5076281
140 | 18 47347498 503 160 | 21-68 o'g7log11V o 3073533 205 71 1062 552 43| ©'3072164
Menn 0° 5073704
Mean of Day and Night ... | 0:5073815
Sth | 140 | 3 27|34 448]— 4°82[ 15 | 23°535—0"10]/0"'nog | 05073643 |+ 2B3)— 6|—1154 —3551 [—43] o'go721752
Jan.| 148 4 2532 601 482, 19| 23°§1| o'10j0°gog| 0 50777134 283| 10| 1152 320 | 43] o-s076292
Night] 139 5 20(34° 101 4'8B2] 10 | 23°41| o°10l0o'nog | o' 5074381 2831 10| 1147 g5 43] ©0'3072913
137 6 1433 690 4'820 171 23°25) oi10jo'gio| 0:5075325 283 B[ 1140 541 43| o-5073876
Mean | ... o-go518713
Gth | 140 | 15 33|34°330|— 4°83| 19 | 20°03|+0°36{0°020 | 0" 5073452 [+ 2B3[—10/— 981l —355B |—43 o'5072143
Jan. | 138 | 16 29|22 730 4'B2 19 | 20" 39! ©0'356|0 g1 | 05057563 283 10} 999 325 | 43] o-s076271
Day | 139 | 17 22{34°168 4°82| 19 { 20°90| ©0°'56|0'916] 0" 5074255 283 10| 1024 585 43| ©-5072906
137 118 a5l33 734l 4°820 17 | au-520 o°g6logiz ] org075248 183] 8l 1os4i 542 ] 43 o 5073884
Mean .. o- 5073801
Mean of Day and Night ... | 0-8073807|




CHAP. V.] SKASON, 1910-11. 79
Table I11.—Details of the Observations— (Continved .
© £ | Temperulure x Correction on uecount of
= E < 2 . P il e - - -
E & £3 =z = 3 3 Obserred L & - Reduced
; = =z 'E ;:, f (qua T . g = . Time of = = o © Time of
=] E % £E g = g - 5_-2 = Vibration x o 2 Pl z Vibration
el =2 ST © S|E=|z5| s T || & ES |2
- 2 = = L
@ S gay < 3] |~ a
= ! -
Toungoo— (conld.)
hm| & s , o | o s s
Gth | 140 4 3|34'420|— 4 71| 18 23'75i o-goB| 0°3073681 |+ 276)— g — 1164 —g50 |— 43| o 3072191
Jan.| 138 4 58{32°031 4°71] 20 | 23 07 o'qog| o 5075737 276] 11| 1ibo 520 43| 05076299
Night|
7th | 139 | 16 1|34 190|— 4 71| 19 | 1984 o'922| 03074185 [+ 276|—10/— 972 —539 |—43] o-so728y;
Jan | 137 | 16 57|33° 7560 4 74 18 | 20721 0918 o' 3075173 276) 9 990 345 | 43| o' 5073862
Day
Mean of Day und Night 0:5073807
Pyinmana.
omj s s , o o s s
1dth | 137 1 50/33°087|— 4°00| 19 | 23- 80|+ 0°0B| 0" Bg7| 0-5075330 [+ 23a[—10]—1166] —533 |—34] o' 5073822
Jan. | 139 | 4 43[33%107] 4°00| 19 | 23°92] o-oBlo-897| o 5074391 23:[ 10| ti172) 544 | 34 0 3072866
1011 138 5 46[32° 600 400 19 | 2403 o'08|0 898 05077736 235 10| 1177 514 34| o0° 50576230
Night| 140 | 6 45|34°437] 4700| 19 | 24-02| ©°'08/0-8g8] o 5073667 235 1ol 177l 544 [ 34 o'go72137
Mean 035073705
15th | 137 | 15 50[33°725)— 4°00| 17 | 2z1°87|+0 21| 0906 o 5075243 |+ 235|— & —1072( —c38 [—34] o 35073820
Jon. [ 139 | 10 44{34° 143 4°00| 18 | 22:05] ©'21|0°go5] 0" 3074312 238 9| 1080 548 34| o zo728750
Day | 138 | 17 45|32°688 400 19 [ 22:27] o-21|0°904] 0" 075670 235 to[ 1001 517 34| o0 z076253
140 | 18 43|34 470 400 19 | 22°49l o 21l0'goz2] 05053593 233l 1ol 1102 347 34| o°z0-213%
Meun 0'5053773
Mean of Day and Night. 05073769
15th | 140 | 3 53'34°432)— 3°84] 19| 24 23]+0°'02]0'895] 0°50736;8 |+ 225)—10/~1187] —3542 |—34] o'5072130
Jun, | 138 | 4 54132'649' 384/ 10| 24°32| o'02{0'Bg4| 0°5077703 225 10| 1192 g1 34| o-gojb241
Night| 139 | 5 48{34-086 3'84‘ 18 | 24732 o'02/0'89g5]| 0'5074430 223 9 1192 542 34| o° 507288y
137 | 6 44'33-660 384 17 | 24732 c'o2{0'895) o 50753091 2125 8 1192 532 14| 05073830
Mean 0'5073770
16th | 140 | 15 5413474606/~ 3°84] 19 | 22°93|+0°14/0°902] o' 5073605 |+ 225|—10[—1124] —3547 |— 34| o' 3072133
Jan. | 138 | 16 5z|32'683 3'84/ 19 { 23°06] o-14/0'go1| 0" 5077681 225 10| 1130 a8 34| o zo076217
Day | 139 | 17 4634 120 3°84 19 | 23" 15| o 14/ogo1]| o z074300 225 1o| 1133 346 34| o°5072860
137 42,33 604 3°84 18| 23734l o 14/0°898] 0.5075316 228 9| 1144 533 34| o'5o73821
Mean 05073753
Mean of Dry nnd Night 0-5073765
16th | 137 3 50133 654)— 3-79] 18 [ 24'92}+0 0210 893| 0- 5078400 |+ 222|— 9|—1221] —§30 [—34] ©°5073B3y
.?gu\. 139 4 55(34°074 379 19 | 24°94] o0°02|0°893] 0 5074462 222 10| 1222 541 34| o°so728;;
Night| 138 5 83|32°037 3°79| 19 | 24°95] o'02|{0°892] 0 5057591 2220 10| 1223 510 34| ©°'50761236
140 [ 6 45134° 409 3'79 18 | 24° 98| o-02l0-892] 05073726 2221 9| 1224 541 34/ o"3072140
Mean o' 5073772
17th | 137 [ 16 3133 708(— 3°79| 17| 23°04{+ 0" 16/ 0'goo| 0 2075291 |+ 222[— B|—1129] —335 |— 34| o0- 5073805
Jan.| 139 | 16 57|34'||5 3°79| 19 | 23-16| o0*16/0°89g9] o' 5074372 222 10| 1133 545 34] ©°5072868
Pay | 138 | 17 24/32-674 3°79| 19 | 23732 o 1hjo-BoR| o' 5075704 222 10| 1143 514 34| o0°'Fo7b223
140 | 18 47124-448]  3-79| 18 | 23°43] o0'16{0-808| o' 5073643 2z2] 9l 1izol 544 | 34| 05072128
Mean 03073757
Mean of Day and Night 0'5073764




8o PENDULUM OPERATIONS, [CHAP. V.

Table 11.— Details of the Observations—(Continued).

, o ! ! | & Te,,.pﬂn“.re = Correction on account of
i = H \ g ! % !<. —— <
» % = E 3 = E - 3 “ Ol}'merve:l ° E - Reduved
a o= 2= s . - Time o a 2 c @ Time of
2 g i 2 22 X s = Z . . 2 < yme ¢
=) = 2 |2 4 @l =23 = Vibyution & ® 2 2o | £ 1 Vibration
> ¥ =i = 2 28 0= = S < @ e I
2 |d7 ) 5 |Ele=m| 2wl B g | & | 8¢ |=
] H 34 g
e i 2|3 s& | R g | E 2 B
t 1 ' | = = B
Pyinmana—(contd.)
bk om s ] , o - s ! s
17th| 1460 0 4 134410 — 3 60| 19 | 247 09|+0 030 Ro2| 0' 5073723 ! 21| =tol=1223f —s41 |—34] o's072124
Jan | a8 4 a7,32°6330 37fie| 19 | 2570yl o-o3lo-fgzf osejzBo1 1 21| 10| 1229 10| 34 o'go76229
Night| 139, 5 52'34706; 3:00l 19 | 25:09| 0°'03/0°892) 05074478 | 2| 10| 1229 541 34| o'3072875
137 6 43 33647 3°60l 18 | 2309 o0'03'0 893] o'5075421 ‘ 1 gl 1229 530 34| o'5073830
) i
i i Mean| ... | o'5073764
ISthi 140 16 834449 - 3760 19 1 23°51i+0°13,0°y00] 0°50;5640 '+ 211]—10(—1152] — 345 |— 34 0°'5072110
Jano [ 138 17 4327068 3-60f 19 | 23-359|] o 130 goo] 0-50;7718 : 211 10] 11356 515 | 34 o-3056214
Dny | 839 1 17 37,347 103 3 60 19 | 23772 o 13/0'8o;] 0 5074396 | 211| 19 1162 44 34| o'5072857
137 0 18 30337654 37600 17} 23°86] o-1:l0°89;) 0 5075339 | zn1 8 169 333 34| ©0-3073820
Menn ... 05073752
Menn of Day and Night . 05073758
o ) ST - S P S S
Meiktila.

i Ch omos ! ., s I i L]
22rd | 137 1 4 20 33°646/— 1769 19 14 j2,—0" ‘ot o-882] o 3073423 [+ 99 —10~1211| —324 |33 ©0°'3073742
Jan.| v3g ! s 21340730 169 20 l 24773" o ob o882 o 3074465 90 11 122t sy 33| o0 3072772
1ML 380 6 4326430 1069 20 [ 24768 o-oh 0-883] 0 5077572 99, 11 1209  gosx | 23| e©-z076iI1
Night "°i 7 1034414 169 19 | 24°551 o-06 o-8Ay] 0-20;3710 9y 1o) 1203 535 | as| o'so7z032

. ; L 5 co | Mean 05073664
ath ) a3z (16 26 33-733°— 1 69 18 {2t 20i40° 30 o Rg3la5075246 [+ g9 - q}-—lo.w} — 530 |—35 o's5073732
dan D r3g ta; 203471460 160" 10! z.'uf 0'30 0892 o s074308 | 99: '°i toso  z4r | 3% 0 5072768
Day ! 138 IR 'b.;;’7oz: 1°hg 19 21°%9; 0°30 0'8y1] 0 5077637 99 10, 1003 10 35 0°3076114

1140 . Ty 034 4681 16y 19 C 22703 0°30 o'RBY| 0 ;073398 99 1l 1079 539 0'3072034

Mcan ... 0 5073602

Mean of Day and Night ... | 0°5073663

2Hh| 140 4 ;(n;N 395]— |';4! 19 | 24702 =0 1710881 ) 0°5073733 |+ r02]—10|—v221| —534 |—33] o 307203%
Jan.l 3R 5 s031 636 14| 20 2489 o150 881 ] 0-5057;90 102 11| 1220 504 35| o-5076128
Nluhl\ 139 6 IJ‘H o074 il | 2475 ot17/o 882 or 50744603 102 10| 1211 534 33| ©0's507275%

RN ‘ L ,; 650! |';4\ 18| 24748 0 1;/0 883 05073415 102 9| 1200 3235 35| o-5073748

I H !

l t ‘ | i Mean 0'5073657
‘.Z.‘-lhl 140 47 400l— 1 74 10 | II'O():+O‘JI o8y} o 5053320 |+ 102|—10[—1033 —542 |—35 o0-z072013
Jan. | 1318 |, u) u ;n| l';.(% 20 | 21722/ o'31{0°Rn3| 0 z07;38; 102 11| 1040 51t 33| o'50%560092
Dn_\'l 139 | 1R 12 u |_r,|§I "4, 19 zl’_;‘z% o t1jo 8g2| 05074292 102| 10| 1033 240 il 0735072753

TR ET R ‘ 137 716] vy4b 1R L airae o 31lo R8g| 0 5073267 102 9 1073 528 i3 ©0'5073724

Meun o-:053045
Menn of Day and Night. ... | 0-5073661
ithi 137 1 4 17336230~ 166/ 1R "ofil o-8Ho| o' 3073451 i+ 97|= 9 — 1247l —s23 |—35 05073754
dnn. i 139 0 & 19 247034 .-m.{ 19 ‘obl 0 8;8] o-z074:08 97| 10 1244 532 35| o-s07278y
Night: 138 . 6 1332 6240 1066 20 ofio 83 R o so77R23 971 1 1241 goz 33 o 5070113
130 . 7 6ag '""é 1:660 1y ‘oblo- Rﬂo 0-3073767 | 97 loi |13R| 533 35| o 5071048

; : i |

: i i ! I | i Menn 0 50736R0

i i 1
ith a7 16 21 33 ;40— - 'v6| (L "4;|0°894] o-;3075209 !+ I— 9[—1016 =531 —u ©°5073711
Jan. i 119 | 15 1534'!ﬂ|l 1°66: 19 ‘47|0°892] o' s07427 . 1o 1036, 41 O §0712740
Iray 118 "8 11 33 599 t - 66] 20 ! '47!0'34” o 2057618 q, ll| 1057 510 o go;6102

I 14¢ : 19 |4_q4‘4;x' 166y 19 | "47,0°889 | 0° 5071392 | 9;] 10 1680 539 ! q., 05072023

Mean 0° 5073647
Mean of Day and Night ... 0.5073553|




SEASON, 1910-11.

81

CHAP. V.]
Table I11.—Details of the Qbservations—(Continued).
o 2 | Temperature| .= Correctiou on account of
g |3 - I N =
g & | 2% = E A 5 Observed | o 2 . Reduced
2| B | % |=& - o |3 285 | p | Timeof q E ° @ | Time of
O b cl 9 “lve|ae | & [Vibration | & e 2 Py | B | Vibration
a g 8 agq o a od | o2 @ ™ ; o = W :
&l = |8~| o |21 |=ag]| 3 3 & | BT 2 *
7 | o s | g9 2 S | (> |
n =] (&3 @ R a o et 5
= © =
Meiktila—(contd.)
hom| s , ° o L [
26th| 140 4 37(34°396/— 1.91] 19 | 25°22|—o0.25(0" 880} ©0-5073755 [+ 112|—10{—1236] —533 [—35 o-5072053
Jun. | 138 5 32(/32°638 191 19 | 25-06] o0-25/0°881} 0-5077788 112| 10| 1228 504 35| o°5076123
Night| 139 [ 6 25/347080| 1-91f 19 [ 2484 o°25/0°8B2] o-5074450 vzl rof aziy( 534 [ 35| o°5072766
137 | 7 19{33-669] 191 17| 24-55] o'25{0°RB3| 0'5075373 t12l 8] w203 525 | 35 o°s073714
Mean 0° 5073664
27th | 140 | 16 37(34-525|— 1791 19 | 20 45|+ 0 55/ 0°Bgq| 05073475 |+ r112{—10{—1002| —540 |—35] o0 5072000
Jan. | 138 | 17 35/32°731 1-91| 20 | 20-H5| ©'33|0'801] 05077565 112[ 11| ro22 510 35/ o° 5076099
Day | 139 | 18 28|347163 191l 19 | 21°33] ©'55(0'BRg| 05074267 vzl 10| 1045 339 | 35| o's072750
137 | 19 231337270 ool 98 ] 217947 o°55l0°886] 0-5075240 nzl ol o735l 526 | 35 o°5073707
Menn 05073639
Mean of Day and Night ... [0-5073652
Mandalay.
A m K s , o ° s '
ond | 137 | & 7)33-6721+ 4704f 19 | 22711 +0 09i0°go8] 0° 5075365 [~ 237|—ro[— 1083 —539 |—34] 0-3073462
Feb.| 139 | 0 2{347 091 404 19 | 22715 ©-09/0'goR] 0-5074427 237| 10| 1085 550 | 34 orzo7251t
1901 138 | 6 3832037 4-o4| 19 | 22:27| o090 go] o' 5077792 237| o] 1ogs 519 | 34| o-jzo7390t
Night| 140 | 7 3334 418] 4-04 18| 22-32] ©0°09:10-9oB] 0-3073707 237 9| 1094l 530 | 34| o'5071783
Mcan 05073414
Avd [ 137 [ 17 14]33°678[+ 4-04) 17 | 22-12{+0 080 g11 ] 0-3075352 |— 237|— 8|—r1084] —3541 |—34] o 5073448
Feb.| 139 | 18 7|34°001 4:04| 19 | 22714 o0'0B|0-g10] 0" 5074427 237 10| 10B;3 551 34| o-z072510
Day | 138 | 19 432 639 4°04] 19 | 22724 o'oBlo°gio] o 5077786 237[ 10| 1090 521 34| 03075804
140 | 19 37034 424 404 19 | 22-321 o-o8lo-giol 0'5073696 2350 10l 1004 5510 34| o'z071770
Mean .. 0° 5073406
Menn of Day and Night 0-5073410
Ird | 140 | 5 19{34 423+ 3798 19 | 22 48 +0°11,0°905 0°5073096 |~ 234/—10]—1102] ~548 |—34] o-5071768
Feb. | 138 1 6 14]32°635)  3-9R 19 | 22°87] ©0'11,0°goy4] 0°505;798 234 1ol 1106l 517 | 34| o 5073897
Night -59| 7 HRla4-oflz] 308, 1220y °"'!°'u°4 0° 5074440 2348 1ol i3l 548 | 34 o°soyzzor’
137 0 B 2033665 3798 18 | 22774 0711 0gog] 0 5075382 234 9| tvuigl 537 | 34] o 3073434
) ! : .
| : | | ; 'y | Mean | .. 0" 5073405
40 | 140 i 17 231347413+ 3798 19 | 22°61 +0 o(uzow)m 0:5073718 | = 234/— 10— 1108 —331 1=34] o 5071781
Feb. | 138 | 18 19|32 6311 3-98 20 2204 cro(v;o'qm o' 5077807 234( 11| 1109 521 34| 05073808
Day 139 {19 11|3g-0;8  3°98] 19 | 22°71| 006 0gog| 0-3074453 234 10| 113 551 | 34 o'sor2sun
l 137 | 20 3l33°054 3-98 18 | 22:74] a-06'0 909 050735400 234l 9| 1iig] 340 | 34| o' 5071475
Mean 0°3073416
Mean of Nay and Night .. 0'5073411
4th | 137 5 17]33°6041+ 3-8RI 18 | 22775 +0 04 0 907 ] 0 z07518: |~ 2:8/— ()|—lll_-'.{ - 539 |—34] o 3073400
Feh, | 139 6 g{14 0BG 388 19| 2278 ©o'04ij0°90B] 0 5074436 228 100 1116 550 34| o-zo0712498
Night| 138 7 sl3z-032 3'88 19 | 22°R2 o-o.;lo‘qoﬂ o-z077803 228 10 lllﬂl 5§19 a4, ©°507:806
140 7 30|34 414 3'88 19 | 22°B6/ o-o4i0 goR| 0 5073716 228 ol ||zo] 530 4] 03071774
| ,
| : i Menn 0°507 3407
|
Sth 137 | 17 26/33 607)+ 3-88l 17 | 22753 +o0°0310°912) 0°5075377 |~ 228/— 8|—1104] —s42 |—34] 0°50;3461
Feb. | 129 | 1B 19|347090|  3°HR| 19 | 22°52; o0°050°913| 0 5c7442R 228/ 10l 1103 533 34/ o-5072500
Day | 138 | vg 1432640 31'88| 20 22§57, 0708091} 0’ 5077783 228 11 1o 5212 34 o-z07;5884
140 | 20 6347421 1 88| 19 | 22661 o-ozio'g10] 0°3053501 228 10i 11100 351 34| o-5071;68
Moan 05073403
Mean of Day and Night ... i0'5073405




82 PENDULUM OPERATIONS. [CHAPD, V.

Table I1.—Details of the Observations—(Continued).

© ¢ | Temperature | = Correction on account of
sl £ e | & |< | = e
© El 3 5@ o = 3 < Observed @ Reduced
s 3 r 'f—-; E 24 5 ke €5 By 1ime of % :—’-"; s 2 Time of
=] g % as 3 = § § 6’2 = Vibration = e E P> 3 Vibration
=218 g e a £ a [
Mandalay—(contd).
hom s s , ° o ] &
5th | 140 | 5 26/34°418]+ 4'00] 19 | 22°71|+ 007/ 0" gog| o- 5073707 {— 233/~ 1o[=1113|~ §51 |—34| o©'35071764
Feb.| 138 6 20|32°636 4700 20 | 22°74| ©0°'07/0°goB| 0"5077796 235 11| 1114 5t9 34| 05075883
Night| 139 7 12347086 4°00| 19 [ 22°81] o-0j|0'9o8] o0- 5074436 235) 10| 1118[ 550 | 34| o-35072489
137 | 8 5337665 400 18 | 22°87| o'o7i0-goBf o-5075378 | zas| 9| wiza[ 539 | 34 o'5o73eqo
Mean | ... | 0'3073394
Gth | 140 | 17 28|34°419|+ 4°00| 19 [ 22°53]+0 05/0°911] 0°5073706 [— 235|—10[—1104|— 3552 [—34| o-g071771
Feb. | 138 | 18 24|32°637 4 00| 20 82| o'ozlo‘gui | 0:5077792 235 1] 1103 521 34| o 5075888
Day | 139 | 19 634088 4°00| 19 | 2257 o o3l 0'g11] 0-5054431 235| 10[ 1106 s51 | 34 o0-5072495
137 | 20 9l33°635 400 18 | 22:66] o'o5lo-g10| 05075401 235 gl 1110[ 541 34| ©°5073472

Mean ... 05073407
Mean of Day and Night ... (05073400

Maymyo.

hm|{ &« s G, ° ° 3 | ]
1Mthi 137 6 3133°937 — 839, 19 [ 13 10|+ 0°02{0°842] 0° 3074723 |+ 504l —10|— 642] —3z00 |—34| o0 5074041
Feb.| 139 6 38 34'382! 859, 19 | 1315/ o'02|/0'84z] 0" 5073787 504| 10{ 644 310 | 34| ©0°3073093
1911 138 8 2|32°907] B 59 20| 13°16| o'02l0'Bqz| 0’ 5077143 5o4| 11 (v.;_.-.i 482 34] 03070473
Night! 140 | 8 55134°724  8:309 19 | 13716] o°02{0°843] o' 5073049 504) 1ol 643" aru | 34| ©'5072353
’ ! ' \ Mean 05073901
12th| 137 | 18 4'.:3'978!— B 5ol 1B | 12-09;+0°30(0°B46] 05074075 |+ z04/— 9 — 504 —503 |—34) O° 5074041
Feb.| 139 | 18 59,34 401 8'59" 19 | 12°32| ©0°30|0°844] 0°5073743 504 to 604, st 34] ©o’'5073088
Day | 138 | 19 59/32°917] 8°59 20 | 12'64] o-30[0°'B43]| 0-5077121 504| 11 619, 482 34| o0°5056479
140 | 20 52i34+731° 8759 19 | 12°go] o-30/0°843| 050730731 504/ 10 6321 511 34| o-5072348
Mean ... 0°50;1989
Menn of Day and Night ... 10-5073990
12th| 140§ 6 7[34'713,’—-;:;;‘!0 13°50|+0°05| 0'841| 05073071 |+ 495|—10|— 662 —§10 [~34 05072352
Feb. | 138 7 9|32'806§ 846 20 | 13°36| o'o5|o'Bg1 | 0 z057168 495 11 6641 481 :‘ 34| o-507647%
Night| 139 8 434'366| 8:46| 19 | 13°61| o'og{o 841 ] 0-5073821 497| 10 667 510 | 34| ©0°5073097
137 | B 5933'042;  B'46| 18| 1263 o-o5) 0841} 05054754 497| 9| 668 soo | 34 o'z074041
| . Mean | ... 0°'5073991
13th | 140 | 18 734'7435‘— 8:46| 19 | 12°51]+0°28/0"843] 0°'5073006 {+ 497|—s0|= 613 —511 [—34 *5072335
Feb.| 138 | 19 1|32°9200 8-46| 20 | 12:81| o0 28/0°842| o' 5077112 497 11t 628 482 14| 0°50;6454
Day | 139 | 19 56|34 385 8:46| 20 | 13707| o-28{0-841] 0-5073;80 497 11 640 st0 34| o° 5073082
137 | 20 §1133°9481  B:46] 18 | 13°29] o0.28/0°841| 0'5074743 | 497 9 6351 500 34| ©0°'5074040
Mean ... 0°5073059
Mean of Day and Night ... | 0:5073985
13th | 137 6 10/33°930| — R-32) 16| 13-75+0°05 0" By1 | 0:5074785 |+ 48R]—10|— 674{ —500 |—34| ©°3074055
Feb. 1 139 | 7 2:34-358 8-32| 19 | 1383 o'07/0'840] 0'5073840 488 10| 678 o9 | 34| 0-30730097
Night| 138 8 1'32°893 8:32{ 20 | 13°91| o0-0jj0'Bgo| 0-5077177 488) 11 ﬁﬂzl 480 34| ©0°5076438
140 | B 5334'699) 8-321 19 | 13793 o0'0j|o'B40] 05073101 488) 10 633i 509 | 34| 075072333
! i Mean 05073991

!

14th | 137 | 18 20133-945|— B-32| 18 | 13:36]+ 022/ 0 B42{ 0 5074740 |+ 488]— ol - 655 —500 |34/ ©°5074039
Feb. | 139 | 19 1534367 8-32) 19 | 13-59| o-22|0-841] 05073817 488 10| 666 510 | 34 o0°507308%
Day | 138 | 20 1832°'8R8] R-32| 20 | 13°'B0o] o0°22:0'8B41] 05057190 488 nr 676! 481 | 34| 05056476
140 | 21 113347695 8:320 19 | 13°99! o0°2210'839] o' 3073109 488| 10 686, 508 34| 03072339
Menn 0' 5073990
Mean of Day and Night ... |0-5073990




CHAP. V.] SEASON, 1910-11. 83
Table II.— Details of the Observations—( Continued).
® 2 |Temperature = Correction on account of |
g | 8 |¢& 2 |+ | < !
s | 2|5 83| & |E|o (8. | 5 [Owevead | 2| | Reduced
B2 5 |32 2 |43 |82 o | vimedl | & £ 12 | 2 vieraue
H = EE F o g | =2 ‘= Vibration o 51 pad 3 | Vibration
> g il 2 s g |e= 4 = < 2 D -2 z
Mg |e S |E158 55! & g - -
@ = |o ga) R 5 T a |
= = R
Mogok.
hm| s K , ” ° s s
2nd | 137 7 24/33°788|— 4-46| 19 | 18" 01|—0" 31| 0"820] 0' 5075102 |+ 262|—10/— B8B2) —4B7 |—42| ©0°5073043
Mar.| 139 [ 8 18(34 225 4'46| 19 [ 17°72] o-31]0'821] 05074130 262| 10| 868] 498 42| o0'5072974
1911! 138 | 9 16[32°772] 4°'46| 20 | 17°43] o-31|0°822] o' 5077408 262 10 834| 470 42| 0°3076353
Night| 140 [ 10 8]34°581 4°46 19 | 1716 o°'31|0'823)] 0° 5073333 262 10| 841 499 42] ©'gO72223
Mean o' ;073874
3ed | 137 | 10 24{23°838|— 4°46| 17 | 15 42/+0°33)0°825] 0 5074943 {+ 262[— 8- 756/ —490 [—42| 0507391
Mur. [ 139 | 20 10)34°276 446 19 | 15°85] o°'53/0'8z3] 0° 5074010 262| 10 777 499 42| 03072930
Duy | 138 [ 21 11]32° 708 4°46] 19 | 16-39| o-53/0-821] 05077400 262] 10 803 470 42| 0°5070343
140 | 22 10[34" 586 4°46] 19 | 1689/ o0<33/0°818) 0-5073343 | 262 10 828 496 42| ©0°'5072229
Menn ... i
05073858
Mean of Doy and Night .
: ) 05073866
3ed | 140 > 34|34°570|— 4717 19 | 17-06|—0-18|0-820 ] 0-50;3378 |+ 245)—10/— 836) —497 |—42| o0'5072238
Mar, | 138 8 29|32°775 415 20 | 16-93) o 180 820 o' 3077461 245 11 830 469 42| o-z076154
Night| 139 | 9 23|34 247 417/ 19| 16°76] o 18/ 0-820| o 5074081 245] 19 821 497 42| ©0°5072056
137 ] 1o 17]|33°826 4717/ 18 | 16°59| o.18|0'821 ] o 5075017 245 9 i3 488 42| o°5073910
Meun o' 50738653
ath | 140 | 19 32/34°615|— 4°17| 19 | 15°42]+0 32| 0°B23] 0 5053282 |+ 245|—r10— 756| —499 [—42| o©'3072220
Mur.| 138 | 20 26[32°803 4717 20 | 15°78] ©0-32(0:824| 0°5077303 245 II’ 773 471 42| o-507634
Doy | 139 [ 21 21j34-262]  4°17| 19 | 1607 o0-32/0°823] 0 5074048 245 1o) 7871 400 | 42| 0'50720%5
137 | 22 14l33°836 4 17f 18 | 106°28] o°'32]0'823) o'z074992 24% 9 798 489 42| 0°5073899
Mean o0'5073854
Mean of Duy and Night 0-50739859
4th | 137 9 2)33°838(— 417 17| 16°16]—0°03( 0-824[ 05074089 [+ 245/ — Bj— 792| ~489 [—42| o©0-5053903
Mar.| 139 | 9 55(34°252[ 4717 19 | 16°15] o'03f 0o 824] 0-5074009 245 10| 791 499 | 42| o'so72972
Night| 138 | 10 31|32 590 4°17| 20 | 10°13] o0°03|0°822| 05077425 245 1 790 470 42| o0'3076357
140 | t1 43(34°396 4’17 19 | 16-07| o-03|0-823]| o 5073321 245/ 10 787 499 42| o°zoj2228
: Mean 0" 5053805
bth | 137 | 21 4{331:864|— 4'|7l 17 | 15704|+0°55|0°8B25] 0" 5074931 |+ 245[— B— 737 —490 |—42[ o' 3073899
Mar.| 139 | 20 56|347272| 47171 19| 15°38) o'55|0°823] 03054027 245| 1o[ 763 499 | 42| o°5072958
Day | 138 | 22 33]32 796 4°17; 20 [ 16°10] o°355|0°832{ o' 5077410 245 11 789 470 42| o0-5076343
140 | 23 45]34° 887 417l 19 | 167520 o-33lo-Big] 0°5073143 2451 10] 809 4906 | 42| o-5072231
Mcean 05073858
Mean of Day and Night 0°5073861
Myingyan.
h m S . s , N o s *
1960 ) a7 | 8 25(33°663|+ 1734 19 | 20°52[+0- 130880 o' 5055611 |— 79|—10[—1446] —523 [—34] o z073519
Mar.| 139 0 20|33°9Ro 1°34] 21 | 2966 o 15 0880 05074670 79| 12] ras3 533 34/ 075072559
101 ) 138 | 10 17327535 1°34| 18 | 29°80] o-15/0:-879] 05078041 79 9| 1460 fo3 34| 075075956
Night| 140 | 11 9j24°303|  1°34| 18 | 29794 o'15/0-879] 0-5073958 70| o 1467 533 | 34/ oz071836
Mean 0° 5073468
:10‘:].1 137 | 20 28 33:550 + 1-34] 17 | 30'05|/+0'10/0"882] 0" 5075643 [— 79|— 8|~1472| —524 |—34] ©'5073526
ar | 139 | 2t 23|33°969 1°34 18 [ 30°13] o°'10/0'882] 0' 5074096 79 9| 1476 534 34| o'5072564
Day| 138 | 22 20/12:524 1°34/ 19 | 30°22{ o'10/0'880] o’5078060 79l 1ol 1481 503 34| ©0°'5075959
140} 25 1213472051 1°34] 18 | 3031 o'10j0°879) 0 5072976 79l ol 1483 533 34] o'5071836
Mean .. 0° 5073471
Mean of Day and Night 05073469
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Table I11.— Delails of the Observations—(Continued).
® ¢ | Temperature | = Correction on account of
5 a e 3 - -
° E (=] &S ;2 G| o = 3 Oynervcf] ° © - R_educegl
(2] 3 (38| =« '&|3c| 85 » | Timeof | 3 £ ] ¢ g | Timo of
2 £ % .EE 3 2 =X 5_3 = Vibration & [ g fal] Z | Vibration
2l 2 8 S lg|ealce| 8 2 (< B |29 |2
“ 2|5 |g&| " 2 E 1S &
[ 3 > a
= B
Myingyan—(contd.)
hml s ] , o R ~ s
20th | 140 8 33[(34'208|+ 1-°43{ 18 | 30-31|+0"13/0°877] 0" 5073950 841— ol—1485) —531 [—34]| ©°5071827
Mar. | 138 g 16|32° 521 1°43 19 | 30°39] o-130°877] o' 5078075 84| 10| 1489 502 34| ©°5073936
Night| 139 | 10 18/33 960 1°43] 18 | 30°53| o013 0876} 0'5074716 84 gl 1490 531 34| o°5072362
137 1 11 101337539 1°43] 17 | 30°62| o-13]0°856] 0* 5075690 84 8 15001 520 | 34| 075073344
Menn 0'5073472
21st | 140 | 20 33134°289|+ 1°43] 18 | 30-359[+ 0-08|0°8;8] o' 5073987 84|— 9|—1499] —532 |~34| o°35071829
Mar.| 138 | 21 28;32-516 1°43] 19 [ 30°69] o-08 0°878] 05078086 B4| 10| 1504 502 34| 0°3075052
Day | 139 | 22 21[33°052] 1-43] 18 | 30°75] o'oBlo-877] 05074732 B4l o 1507 531 | 34 o 5072567
137 | 23 14l33°526]  1°43) 17 | 30°82] o'oBio-877| 075075697 841 8] 1510] 521 | 34] ©°5073540
Mean 0°35073472
Mean of Day and Night ... |0'5073472
21st | 137 | B 41{33°323)+ 1°52) 17 [ 3076/ +0-09(0°870) 0° 5075707 [~ Bgi— 8 —1507 —520 |34 ©'3073549
Mar. [ 139 | 9 3433°930| 1°52| 18| 30°86 o-oglo'875] 0°5074738 B9l o 15121 530 | 34| o'z072304
Night| 138 | 10 30[32" 508 1°52| 19 | 30°94| o-oglo'875] o°5078107 89| 10| 1516 zo1 34| ©°5073957
140 | 11 23134-274 1°52| 18 | 30°99| o'og|o'875] o 5074021 R9f 9| 1119 530 | 341 o'3071840
} i Mean 05073478
22nd | 137 | 20 42033°52B/+ 1-32) 17 | 30°Bj/+0°0710°879] 03073602 | Bo— 8|—1313] —322 |—34] 0°3073326
Mar. | 139 } 21 37i3379500  1vz2 18 | j0-04| o-o7|o-A;8] 075074738 B9l 9| ;16 53z | 34| o-3072338
Day | 138 | 22 30i32°50B:  1-32{ 19 | 30-97] o-o7/0'H;8] 0 3078107 ! qu 1ol 1518 502 34 ©0°5073034
140 | 23 22734273} 1°52 18 1 31705) o-07i0°8;8] o' 5074018 | 89 9| 1522 532 34, o° 5071832
Mean 03073407
Mean of Day and Night ... .0'5073473
,,,,,,,, - - o —— - —— e ———— e —————— ——— — —— —r i [P
22nd ! 190 9 2B[34°27Bi+ 1°01] IB | 30°R; o'R;5f o 5074010 |— 95— ¢'—1313] —531 |—34] o-z071R28
Mar. 138 | 10 22 32'507i o] 19 | 30793 o'R;6] o 3078109 95| 100 1516 501 34| ©0-30739i3
-.\'ight,\‘ i : .
23rnl ‘ 139 | 21 29[33°949|+ -0 17 i 30°82 o'R79] o 5074741 93|— Ri—1310] —333 |—34] © ;o;i;(n
Mar.: 127 | 22 21(33-521)  1°6n| 17 | 30°8; |o°¥#79] 0 3073509 os| 8 113 522 | 34f ©°3073337
Dey : ‘ C ! |
Mecan of Day and Night 0-5073470
Dehra Dun.
hmi{ s L . Al s ! | !
17th | 137 | 10 28[33-640] + 18-26{ 19 | 25 77.+0'05lo 831 ] 0'3075430 . —r1072(— 10;— 1263 — 404 |— 30 0°50;2561
Apr.: 139 | 0 2:({34°039] 18-26( 19 zs'ﬂﬁi 6'05 0°'830] 03074490 1 1072 10/ 1268 503 16| ors071607
1991 138 | 12 32|32°693] 18-26] 19 | 25°93. o'o50'Ayr] o0°507;78:; , 1o72| toj 127M 475 36 05074991
Night| 140 | 13 28[34°303 18-126| 19 | 25°93 o-'03/0°Bio] 0-5073761 | 1072 |o| 12711 503 | 36| o's070R69
! ! Mean | ... | o'z072:07
' I |
lﬂlh' 137 | 22 43[33°642|+18-26] 18 25'_:_1'+0'|5io'ﬁ19 073075432 '—1072|— 0!—1251| —492 —30| o'zo71572
Apr.| 139 | 23 37{347063 18B-26] 19 15‘69i o"15/0°R2g| o' 3074487 1 1072 IO! 1259 502 36| o'goj1608
Uayl 138 0 33{32°611] 18-26[ 20 | 25'B2; o-15/0°K28 0-5077856 i 1072 " 1265 474 36| o-5o74008
140 Vo 24i34 39| 18-26] 19 25'95] o'150°828{ 0°5073;68 1 1072l 10l 1272 02 | 36| o's07;0876
Menn ... | o-3o72314
Mean of Day and Night 0-5072510
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Table II.—Details of the Observations—(Continued).
o £ |Temperature| & Correction on account of
g B 8. g |% =
, s & 3| & 5 & 5 | Observed © 2 ) o Reduced
125 |26| 5 |&|%.08s8| & | Jimeor | £ g1, |g| Jimeof
A <1 & aA o 8| a¢o b Vibration i o [ P s | Vibration
@ [} = 2 a g | OA <1 4 = ) G “
R - T © (2|le=|as| 8 g |4 & | 2< |2
n = 8 8 & Q = a o =
= o & [ A
Dehra Dun—(contd.)
kom| s s , o o s s
18th | 140 | 10 48|34°369|+18°91! 19 | 26°32(+0 09| 0-825] 05073813 1110[—10]—1290[— 3500 [—36| o©'35070867
Apr.i 138 | t1 42|32:592] 1B-91| 20 | 26-47| o©-09/0-826] o0-5077g02 1o 11 1297 472 36| o0°5074976
Night| 139 | 12 37134°037] 1891} 17 | 26.54] o0'0g/o B27] 0'5074545 Tiio] 8 1300 507 36| o-z0713590
137 | 13 31|133°611] 18-91[ 18 | 26° 58| o-o0g|o0-827] o' 5075506 1110 gl 1302 491 30| o-5072538
Mean | ... 0°5072498
19th | 140 | 22 51|34°380|+18.91| 19 | 25°82[+0-18/0"B29| 05073790 1110[—10{—1265/— 502 |— 36| o0 3070867
Apr.| 138 | 23 45]32°600] 1B:g1| 20 | 2600 o0-18/0°829| o' 5077881 1ol 11| 1274 474 360 o0-3074976
Day | 139 o 37|34:038| 18°91| 20 | 26" 15| o018/ 0'B29] 0-5074542 1riol 11] 1281 502 36] o'go7ibo:z
137 1 30/33°616] 18:91] 18 | 26°29] o-18j0°8291 0°5075492 1110 9| 1288 492 36| o'5072357
Mean 0° 50723501
Mean of Day and Night 0:5072499
19th | 137 | 10 54{33°592)+ 1891 18 | 26-53|+0°07{0 B30} 0°5075548 1110|— g|~1300] —493 [—36; o 5072600
Apr.| 139 | 11 45|34:013] 18-91| 19 | 26°63| o-'0j|0-8B30] 0 5074598 o] 10| 1308 503 36l o0 5071634
Night| 138 | 12 42|32°570] 1B-q1]| 20 | 26°70| o-07/0°832] 05077956 1r1o]l 11| 1308 476 36| o°'5075015
140 | 13 35|34 351 18°91] 19 | 26-72] o-o7(0-833| 0o 3073853 1ero|l 1ol 1309 5035 36| o- 5070883
Mean . 05072534
20th | 137 | 22 35|33°624[+ 18911 18 | 23-98|+0-11[{0'B36] o' 5075452 10— gl—1273] —497 |—30] 0°5072547
Apr.| 139 | 23 30{347035] 18:91] 20 | 26:09[ o-r1{0'836] o 3074548 1110 11| 1278 507 36| o-5051606
Day | 138 o 46/32°386] 18B-91| 20 | 26-18] o-11/0°'835] 0'5077910 1ito] 11| 1283 478 30| o°5074998
140 1 35134°300] 18-91f 20 | 2628l o-11l0°833] o' 5073833 o] 11| 1288 505 36| 03070883
Mean 0° ;072508
Mean of Day and Night 0-5072521
20th | r40 [ 11 8134 370(+ 1887 19 | 26-31|+0-12] 0832 0°5073811 1108/ =10/ —1289| — ;04 [—36) o-5070864
Apr.| 03B | nz 120327587 18 By 21 | 20046 o°12/0°'832] o' 5077015 108 12| 1297 456 36| o0°3074986
Night| 139 | 13 9|34°033] 18-85 19 | 26°56| o 12/0-8B32] 03074551 1108 10 1301 504 36| o- 3071592
137 | 14 4[33°619| 18- B;| (8| 26°65] o-1z|0B3ir1] 0 5075487 1108 9| 1305 494 36| o-5072533
Mean 075072404
21st | 140 | 23 22|34-376]+ 1887 19 | 25'86[+0°15|0-836] 05073708 1108/ —10]— 1265 — 307 |— 36 o 3070850
Apr.{ 138 | o 193z 504] 18:85| 20 | 25°95] o°15/0-836] 05077896 o8 11| 1273 4;8 [ 36] o' 5074990
Day | 139 v 13(34°035] 18°87 19 | 26 12| o-rz|o'H34] 0 50745409 1108/ 10| 1280 503 36| o- 3071610
137 2 533618 R85 47 1 20°25] o-15/0°833) 0° 5075488 1108 81 1286 49§ 36| o'goj25s;s
Menn 05072506
Menn of Day and Night 0°5072500
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[CHAP. V.

In Table III are shown the times of vibration of the tour pendulums at Dehra Dum at the
beginning and end of the field season.

Table I111.—Times of vibration at Dehra Din.

Date

1910-11
Qctober, 17-18
" 18-19
“ 19-20
" 21-22

April, 17-18
. 1819
19-20

. 20.21

Mean

Genersl Mean

Difference, Apr.-Oct.

]
137 ‘ 138 i 139 140 Mean
e _ - P P U ! e
r s l ¥ s &
05072582 0-5074972 | 05071591 0-5070872 0-5072504
2562 4977 ! 1572 0865 2494
2667 4959 | 1587 0859 24983
2579 4976 1599 0874 2507
0-5072573 0-5074971 |  0-5071587 06070867 0-5072500
0-5072567 0-3074994 | 0°5071608 0-5070872 0-5072510
2557 4976 ¢ 1596 0867 2499
2574 5007 ! 1620 0884 2521
2545 4988 | 1601 o867 | 2600
0-5072561 0-5074991 | 0 5071606 0-5070872 0-5072508
B _
06072567 0-5074981 | 05071396 0-5070870 0-5072504
-12 +20 ! +19 + 5 + 8

Three of the pendulums show large changes, and we shall as usual tabulate the differences
of each pendulum from the mean at each station in order to see if there is any evidence of

progressive change.

Table IV.— Differences between the mean and individual pendulums.

Station 137
Dehra Diin -73
Rangoon - 69
Prome - 67
Henzadn —62
Bussein —69g
Toungoo —-63
Pyinmana —-63
Meiktila —69
Mandaluy - 32
Maymyo -5
Mogok =49
Myingyan — 64
Delira Dian =53
Meaos —62
Menns of 1909-10 - 69

—11 ] —2471
— 2463
— 2475
— 2480
— 2480
— 2480
— 2468
— 2453
— 2486
— 2481
— 2486
— 2484
— 2483

e RO N = =1 O o~

+
~

— 2477

I — 2484

r 139

6| +913
1 No2

+ + +

2 | +9oz2
+goq
+ gob
+903
9 | +894
+896
+ 90§
+Ho8
+9go1
+ 909
+ 902

|
Y]

+ 9oz

+0921

+ 11 +1633 ‘
+1h32 '
+ 1642 !
+|64ol1
+1642 l
+ 1641 i
+1037

{

+ + +
W = 4 w0 O

+ 1627 !
+1634
+ 1638
+1633 |
+1639
+1636

|
0~ = & W

1
i

+1632 !

+ 4+ + + o+

QO W W N ND =tn R DEW

+

+

+1636 [

There are the usual fluctuations in the differences, but no definite evidence of a sudden or
gradual change in any one pendulum during the season. It appears, however, that pendulum

139 has changed since the previous season, the amount being about 21 x 1077 secs.

It is

possible that some part of the change in this pendulum occurred between Dehra Dun and
Rangoon, but the evidence is not sufficiently clear to warrant any change heing made in the

mean time of vibration at Dehra Din.
affect the value of gravity deduced.

A change during the recess season does not, of course,
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In Table V are given the times of vibration of the mecan and individual pendulums at
each station and the values of g deduced.

Table V.—Mean times of vibratlion and deduced values of g.

Station 137 138 Il 139 140 \ Mean
| L
i
Dehra Diin 6. 0'5072567 05074981 0°5071596 |  o-30j0870 0°5072504
i
Rangoon 8. 075074115 0:50;6513 o'z073146 1 0-5072416 05074048
+1550 +1532 +1549 +1546 + 1544
g 978463 9787472 9;8:465 978 466 978467
1
Prome 8. 075073917 0°5076323 05072948 o' 5072208 0°5073850
+1350 +1344 + 1351 +133R + 1346
9. 978" 542 978544 978 541 | 978546 978°543
|
Henzada 8 0°5074075 050764093 075073109 ’1 0°5072373 05074013
+ 1508 +1512 +r512 ! +1503 + 1500
g. 978481 978480 978479 ¢ 978483 978481
B.gsein er s, 0'507401)6 0'5076507 : O'.-',OT_]IZI 0'5072385 0'5074027
+1329 +1526 + 1324 +1513 41523
g 978453 978474 978475 978478 978475
|
Toungoo s. 0° 3073873 0° 3056292 0'5072909 | o'z052171 o'se;7a8i2
+ 1308 +13010 +1212 : + 1301 + 1308
g. 978558 978557 978530 978561 978258
Pyinmana s. o-50;38z27 o'go76232 o 5072870 " 0'§072127 05053704
+ 1260 +1281 +1273 + 1237 + 1260
g 978 577 978380 9;8-372 978578 978377
Meiktila LN 0°8073729 o 5056113 05072764 ‘ 0°§072033 05073660
+1162 +1132 +11657 ! +1163 +1156
g. 678614 978620 978612 | 97861y 978617
Mandalay s, 0" 5073439 o' 5075892 0° 3052502 ! 0'5071573 0°'5073407
+ 892 +912 ! + 005 +903 +903
g 978719 078711 978714 978714 978714
Maywmyo 8, 0°5074044 o' 5056469 05053090 0' 5072380 0° 5073988
+ 1477 + 1488 + 1493 - + 1480 + 1484
g 978493 978489 98487 978402 978 490
Mogok & 0°§073911 0° 5070348 05052901 ! 0°5072229 o' 5053862
+ 1344 +1367 + 1364 +1339 + 1358
g 978 544 978536 9;8:536 978538 978" 530
Myingyan s. 0°50735235 05075955 03072562 o 5071832 0°5073471
+ 968 +974 + 963 + 902 +967
g. 978689 978687 978690 978692 978690

The Reduction to Sea Level.

Orographical corrections were computed for all stations except Rangoon, Henzada and
Bassein; they were, however, found to be inappreciable at all except Pyinmana, Mandalay and
Mogok. The method of computation was the same as that described in Chapter 1V, and the
details of the three stations for which the corrcction was found to be appreciable are herewith
shown. The actual heights of the portions of zones are given, but for entcring the tables the
argument is difference between height of station and height of zone.
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Table VI.—Orographical corrections.

Uuit of correction 0-00001 dyne .

Pyinmana
Height, 409 feet

Mandalay
Height, 244 feet

Mogok
Height, 3685 feet

Correction —0-00]

Correction —0-001

3 2 1§ 3 s |3 3 s |3
R = '3lg| 3 = |38 % = |3
S| CHEE KN - CRE S ISR R

Ry 3 Ry . S _ Ry S

Jeet l Seet
Af 100 | 409 | O A 100 3685 0
B[ 100 {415 8 B{ i-wo 3690 | 7
C | 100 45 |1 C | 100 q700_ |2
D| 035 3700 v
D| 100 420 0 053 750 2
_ . 0°30 | 3850 | ©
gl oo 200 o E| 020 3700 0
005 200 1 045 3800 4
e 0-356 1000 [ 19
F |l o9 [ 300 | 0 F| 070 3760 1
| v0 500 0 _0°30 | 3840 3
T @] 01d 3750 0
g | 095 400 0 ZONIS {040 3875 2
Q05 500 0 A T0-20 4100 4
) to . 025 4500 | 18
H 1 o010 |7 350 | o A I 615 3700 | 0
0-85 100 0 Na Correction. 070 4100 8
7777 0-05 500 0 U] 4700 |8
1| ow 30 | o ol ng ;:,U,?, 3
o oo 0-10 | 4800 | 7
] - 500 0 0-20 5000 |18
|- T )| 020 3200 |2
010 3600 0
J 0°5) 400 0 )30 4500 M
045 500 0 0-30 5250 | 29
005 5900 | 10
0-05 7000 | 23
- ‘K ous 3000 | B
0-30 3800 0
K 040 400 ol K 060 240 0 025 4250 2
0G0 600 0 0-25 H00 | 0 0-20 4800 6
e 1H 1100 I 3 015 BRI 18
) I 0-05 000 |13
— [y — I L7 vo | 2iso [T
0-30 3000 2
L 0-15 400 ol L | 086> 240 0 05 2700 0
v 8 GO 0 0-20 500 0 0-20 2000 0
0-03 1300 1 015 2100 7 Lo v 1060 1
0-05 5800 3
S D R N . T B DOlo O B
- M 0-20 20600 6
Moo 200 40 by | 0gs 240 } 0 0-15 | 3000 | 1

0 50 600 0 005 500 0 010 3500 0

0-0§ 1 100 0 0-05 2000 | 9 0°20 B8R0 0

¢-25 | 2000 | 7 0-25 | 3500 | 28 0:25 | 4300 | 1

015 | 3500 |15 i 010 | 5000 | o
D Bl Rt I mvauatll IR A VRl INTZE T T B
N | 005 400 | O] N | 065 2800 0-25 | dou0 | 1

0-55 600 0 0-05 _b00 [ 0 0:30 anon | o

0'10 | 1300 | 1 005 | 2500 4 2 010 | 4300 | 0

0-25 3500 | 14 0-15 3700 11 0-15 1800 1

006 1000 4 010 4400 ‘ 10
Total 0-00052 | Total 0-00063 | Total 0-00257

Correction —0-003

[CHAP, V.
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The outer radius of Zone N is 32 miles and since as a rule the investigation of the oro-
graphical correction is not coutinued beyond 35 miles from the station, the next zone was not
taken into account. Looking at the totals, however, it is most unlikely that the third place of
decimals in the correction would be altered by considering further zones.

The abstract of the season’s results is given in Table VII.

Table PII.—Abstract of results.

Corrections

Station Height Yo s ] ; 4=,

for for mass orogra-
height (Bouguer) phical [
Jeet dynes dynes dynes dynes dynes dynes dynes
Bassein 23| 978-460| —0'002| +0'001| © 978459 978-475| +0-016
Rangoon ...| 164|978:461| —0'015| +0'006| o© 978452 [978-467! +0-015
Henzada 46978 505 —o'co4| +0'002: © 978° 503978481 | —0'022
Prome ...| 1011978568 —0'009| + 0003 o 978 502|978 543| —0- 019
Toungoo .| 159]978°573| —0'015| 40’005 © 978563 |978: 558 | —o- 005
Pyinmana ...| 409|978-619| —0°038| +0'014| —0'001 978 5941978 577! —o 017
Meiktila .| 799|978-684| —0075| +0'027] o 978:636 1978617 | —o-o1g
Myingyan ...| 248|y78-722| —0'023| +0'008| o© 978707978690 | —o-017%
Mandalay .| 244(978°754| —0 023| +0° 008 —00c01|978-738 978 714} —0-024
Maymyo .| 3495|978 756 | —0*327 | 40117 o 978" 546|978 490 —0056
Mogok .- | 3685 978°813] —0°345| +0°124| —0°003|978" 589 |978° 539! —0-050

1t will be immediately noticed that except at the two hill stations the residuals are much
smaller than in other parts of India. This seems to indicate the presence of some dense sub-
aqueous matter, the more so since the two stations which are practically on the coast show
positive residnals. At the time of writing the Hayford or compensation corrections for mass
have not been computed owing to lack of maps and it will be interesting to see how they will
affect the residuals. It is likely that the difference between the Bouguer residuals at, say, Rangoon
and Maymyo will be very largely reduced.



CHAPTER VI.

The Pendulum Operations in 1911-12.

During the winter of 1911-12 only one Iioperial Officer was available for the two geodetic
parties and an arca had to be selected where both latitude and pendulum observations were required.
Such an area was found in Bihar and Orissa where two meridional chains of triangulation are
crossed by railways at many points so that long road journeys could be avoided. A southerly
deflection of the plumb-line of 11” (the largest found in India up to that time) previously
observed at Hurilaong, near Daltonganj, pointed to the possibility of the “hidden chain” being
found close to the south and pendulum observations were made to determine, if possible, the
northern edge. The northern stations are all in the Gangetic plain and deficiencies of gravity
were to be expected there, the deficiencies increasing as the Himalaya were approached.

Of the stations visited, Japla isin flat country close to the Son river, the nearest hills
being about 6 miles distant. Daltonganj 1s on the banks of the Koel river, a tributary of the
Som, in country less flat than at Japla. Ranchiis on a high level plateau with a few isolated
rocky hills rising therefrom. Gaya and Sasarim are on the southern edge of the Ganges valley
and the rest of the stations are in this valley, all being on absoiutely level ground. Moghal
Sarai, Buxar and Monghyr are close to the river, and Gorakhpur, the most northerly station, is
about 60 miles from the outer Himalaya, so that its position compares roughly with that of
Kalidna, south of Dehra Dun.

The observations throughout the season were made by Captain H.J. Couchman, R.E.

The descriptions of the stations are given below :—

Japla.
Latitude ... 24° 31’ 58"
Longitude ... 84° 0
Height 474 feet.

The pendulums were swung in the south room of the Japla Inspection bungalow. The
floor of the pendulum room was conuected by levelling to the rail opposite the centre of the plat-
form at Japla Railway station the height of which was given as 479 feet. Some rain and much cloud
delayed the observations and as stars could only be ohserved on the nights of November 22nd,
27th and 28th ouly two independeut results are obtainable. The size of the room was 16 feet x 12
feet and it had a concrete floor and tiled roof.
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Daltonganj.
Latitude ... 24° 2’ 57
Longitude ... 84° 4’
Height 707 feet.

The height was determined by levelling from the rail at Daltonganj Railway station. The
ohservations were made in the south room of the dak bungalow.

Ranchi.
Latitude ... 23° 23 5"
Longitude ... 85° 19’
Height 2167 feet.

The height was determined by levelling from the roof of the kackakri, a G.T. S. station, and,
as the ® could not be found there, also from the railway station. The height given above is the
mean of the two values obtained which were 2163 and 2172 feet. The observations were taken in
the north-east room of the house temporarily used as the circuit house which is about
100 yards north of the Judicial Commissioner’s bungalow. ‘'I'he size of the room was 21 feet x 15
feet and it had a good concrete floor and tiled roof with plaster underneath.

Gaya.
Latitude ... 24° 47’ 42"
Longitude ... 85° 0’
Height 361 feet.

The height was determined by levelling from the railway station. The observations were
made in the north-east room of the opium godown. The size of the room was 24 feet x 11} feet
and it had a concrete floor, tiled roof with a broad verandah outside.

Monghyr.
Latitude ... 23° 22" 53"
Longitude ... 86° 28’
Height 154 feet.

The height was determined by levelling from the railway station. The pendulums were
swung in the east room of a large double-storied private house situated immediately to the north
of the jail in Monghyr fort. The size of the room was 21 feet x 16 feet and it had a good concrete
floor.

Arrah.
Latitude ... 25° 34 10”7
Longitude ... 84° 39’

Height 188 feet.

The height was determined by levelling from the G.T. S. %1;1_(1—; of Main Line 72 (Dildar-

nagar to Pirpainti). The observations werc made in a small room at the S.I. corner of an old
bungalow, belonging to Mr. Solouos, which is about 2 miles N.N.W. of the railway station. The
bungalow was temporarily being used as a circuit house. The size of the room was
204 feet x 124 feet, and it had a concrete floor and a tiled roof with thatch underneath.
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Sasaram.
Latitude ... 4% 57 2”7
Longitude ... 83° 59
Height 340 feet,

The height was determined by levelling from the railway station. The observations
were made in the N.W. room of the Bedahih P.W.D. Inspection bungalow about 2} miles
west of Sasaram and on the Grand Trunk Road. The room was 14 feet x 14 feet and had a pukka
floor and tiled roof with plaster underneath and ceiling cloth.

Moghal Sarai.
Latitude ... 25° 17" 3%
Longitude ... 83° 6’
Height 257 feet.

The height was determined by levelliug from the Standard Bench-mark at Benares wv:z.

. BM.96
G.T.5. 202

Moghal Sarai Railway station to the pendulum room, assuming that the difference of rail level
between Benares and Moghal Sarai as given by the East Indian Railway is correct. The obser-
vations were taken in the east main room of the opium bungalow situated about 300 yards sounth

of Main Line 70 (Allahabid to Dildarnagar) to the Benares Railway station and from

of the Benares road and about } mile west of the railway statiou. Concrete floor, tiled root with
plaster ceiling. Size of room 20 feet x 14 feer.
Buxar.
Latitude L. 25°% 347 47
Longitude ... 83% 5%
Height . 207 feet.
The height was determined by levelling from the :/I.S. SX°2 of Main Line 72 (Dildar-

nagar to Pirpainti). The observations were made in the south room of a private bungalow belonging
to Babu Harihar Prasid of Dumraon situated on the right bank of the Ganges and immediately
to the west of the 4@zdr. The size of the room was 21} feet x 14 feet and it had a concrete floor,
tiled roof with boarded ceiling. The latter being in bad repair, the temperature conditions were
not very satisfactory.

Muzaffarpur.
Latitude .o 26° 7 B
Longitude ... 85° 25’
Height 179 feet.
The height was determined by levelling from the G."1'8. 97—12—}‘,2« of Main Line 71 (Gorakh-

pur to Purnea). The pendulums were swung in the south main room of the opium building
which is situated about 24 miles east of the railway station and on the main Samastipur road.
The floor was of concrete and the roof, of tiles with cloth ceiling. The sizc of the room was
20 feet x 16} feet.

Majhauli Raj.

Latitude ... 26° 17" 46"
Longitude ... 83° 58’
Height 219 feet.

The height was determined by levelling from Salimpur Railway station. The observa-
tions were made in a small building situated about 200 yards north-north-west of the Majhauli
Raj palace. The building has heen used as a store-house for grain and has brick walls and floor
and a brick arched roof. The size of the room was 211 feet x 10 fcet and the temperature
couditions were very satisfactory.
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Gorakhpur.
Latitude .. 26° 44" 58"
Longitude ... 83° 23’
Height 257 feet.
The height was determined by levelling from the Standard Bench-mark at Gorakbpur, viz.
G.T.S. }%i__g} of Branch Line 69A (Gorakhpur to Bharmi). The observations were made in the

north main room of the P.W.D. inspection bungalow. The size of the room was 20 feet x 18
feet and 1t had a concrete floor and tiled roof with cloth ceiling.

Good observing rooms were available at all the stations and the control of temperature
presented no difficulties. At Japla and Arrah the floors were in bad repair, hence the large
flexure corrections at thesc stations. These corrections are shewn in Table I and call for no
particular comment.

Table 1.—Flexure correction.

Menns before Adopted
Station Date and after work Correction
1077 secs. 10_7 secs,

Delira Diin ... | November 4,1911 —-37°2
» 9 38'8 —38

Jnpla «oo | November 22 —6G3-2
. 29 61-3 —62

Daltonganj ... | December G —43'4
N 11 434 —43

Ranchi ... | December 29 —42°9
January 3, 1912 45°3 — 44

Gayn .| Jannary 10 —-42°6
N 16 426 —43

Monghyr .o | January 19 —36°06
' 23 36-0 —36

Arrah .. | January 29 —-53°8
February 3 513 —53

Sasarim ... ! February 9 — 477
. 13 476 —48

Moghal Surai ... | Februery 19 —41-7
" 22 40-3 —41

Buxar ... | February 27 —43'8
March 2 430 —44

Muzaffarpur ... | March 7 — 465
" 11 4463 — 46

Majhauli Raj ... | March 16 —40'5
”» 19 406 —41

Gorukhpur ... | March 25 —41-9
" 29 425 —42

Dehra Daon ... | April 8 —-36-G
" 12 360 =36

The time observations were made by Mr. Hanuman Prasid, the mean p. e. of the mean
value of a clock rate being + 0-013 sec. while that of a single value was + 0-036 sec.

The details of the observations are given in Table II.
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Table I1.—Details of the Observations.
> £ | Temperature | = Correction on account of
| 8 1¢ 2 |3 <
® E 3] 573 = ‘3 [ S Observed ° 2 - Reduced
B3| 3|35 2 |8|3a|8s| » | Qimeof | 3 2|3 e | Time of
g2 E lae| B a|Sgtga| § | Vibration | ® | | £ | Bz | 3| Vibration
=2 8" | © lez | o) & g <] & | 8¢ | =
E 2137 58] 8 £ ElA =
L = ° =
Dehra Dun.
hmi s s , o o s s
4th | 137 o 11[33 715+ 1900 19 | 20°gg|+ 013/ 0'852] ©' 5075206 [~ 1115/~ 10[—1029| — 506 |—38| ©0°5072568
Nov.| 139 I 6134 135) 19°00] 21 | 2113 o0'130°853] 0 5074328 gl 12| 1035 517 | 38| o's5071611
1911 138 2 4{32°687( 19-00l 21 | 21°28 o'13/o-852] o° 5077671 1115 12| 1043 487 38| o 5074976
Night| 140 | 2 57|34°464] 19°00 17 [ 20-32) o-'13)0'852] 0°5053607 | 1115| B| 1045 516 | 38 o-5070885
Mean . 0" 5072510
GLh | 137 | 12 9)33°726{+19°00) 16 | 20°46|+0"19(0°8:8] 0-5075245 [~ 1115/~ 7|—1003 —s10 [—3B] o©'5072572
Nov.|[ 139 [ 13 4[34°149] 19°00) 18 | 20° 59| o-19/0°85;| o' 3074297 11| 9| tooy| 519 | 38 orgoyibez
Day [ 138 | 14 11[32°684] 19°00| 20 | 20°83| o'19|o 835] o-5075677 1| | 1021 489 38| o-50j5003
140 } 15 4{34°409! 19°00l 18 | 20°97] o-19/0-855) o' 5073306 g 9| 1028 518 | 38 o-'5070888
Mean o' 5072518
Mean of Day nnd Night 0-5072514
oth | 140 o 9l34°472+18°97( 18 | 21.00/+0°11|0"R53] ©0°50;3588 |—1114/— g|—1029] —517 |—38] o0 5070881
Novw.| 138 1 B3:'679| 18-97| 19 u'lzl o011/ 0852 ] 05077690 1114| 10| 1035 487 | 38 o°'5075006
Night{ 139 t 4i347125) 18-97[ 19 | 21720] o'ir|o-851] o' 5074350 | 11a4| 10 1039 516 | 38/ o'5071633
137 2 57033698 1B 97l 17 | 21°32, o 11|o°B31| 0'5075307 114 8| 1045 3058 38| o'so072597
Mean 0°' 5072529
6th | 140 | 12 1034'489;+18'97 14 20'46i+o'15!o-858 05073553 [—1114|— 5/—1003] =520 [—38] o 5070873
Nov.[ 138 | 13 73:'695' 18°971 19 | 20°59; o 15/ 0°856] 0" 5077651 1114 10| 1009 490 38 o-5074990
Day | 139 | 14 634'148“ 1B:97| 18 | 20° 74 0'1510-855 0° 5074300 14l 9| 1010 518 38| o°z071605
137 1 15 o33 7on9l 18-95| 17 | 20:91. o0-15.0 835 0:3075282 1114 Bf 102§ 508 38| o-5072589
Mean 05072514
Mcan of Day and Night 05072522
6th | 137 0 20|31 709 +19°31) 17| 20°92}+0°15/0°8B55] 0' 5075282 |—1133— B|—r1025) —508 |—38| o'3072570
Nov.| 139 1 21[34°122) 19°31/ 18 | 21"13] o'15/0'852] 0-5074358 1133 9| 1035 516 38 o0-°5071627
Night| 138 2 20[32°664, 19°31| 19 | 21°29] o-13/0'B52} 0-5075727 1133 10| 1043 487 38| o-5075016
140 3 143474541 19°31[ 18 [ 21°35) o'15|/0°8B52] 0'5053629 133 9| 1046 516 38( o'5070887
| Mean .| o'soj2528
Tth | 137 | 13 2533';zo:+|9‘3| 17 | 20063/ +0-170°857] 0-5075256 |~ 1133~ Bl—r1011| —509 |—3B] o0-g072557
Nov.| 139 | 13 22{34°136; 19-31| 18 | 20775/ o'17/ 0 B55) o' 5074328 1133 9| 017 518 38| o'go71613
Day | 138 | 14 20{32 682, 19°31| 20 10'91‘ o°17,0°855) 0°5077683 13a tif rozg 489 38| o- 5074987
140 | 15 141347464 197381 1B | 21°09' o-v7fo-8530 05073007 | 1r33l ol 1033 5171 38 o-50j08y7
Mean 0° 5072509
Menn of Dny and Night 0-5072517
Tth [ 140 | © 34)34°466/+19° 12} 18 zl'lol+0'oq o-Rg2| o0°5073603 |—1122)— 9 —1034| —516 |—38| o' 5070884
Nov.| 138 1 31,32°690( 19°12] 19 21°131 0'0q 0'852] o' 50756635 1122 10 103§ 487 38| o'5074973
[Night{ 139 2 26/34°118) 19°'12| 19 | 21727 o0'0g(0'852] 0-5074363 1122 10, 1042 510 38| o°'5071635
137 3 243377070 19°13) 17| 21°32 ©0'09/0°851| 05075286 1az 8 1045 508 38| o-5072568
Mean | ... | o'goy251§
Bth | 140 | 12 3Bj34-474]+ 19712 19 | 20°55+0'11{ 0 858] 0'50735B5 |=1122]—10—1007] —520 |—3B| 0" 5070888
Nov.| 138 [ 13 32/32°68; 19°12| 20 | 20°68] o°11]o"R56] 05057670 1123 1y w013 490 | 38| o0'5074996
Doy ! 139 | 14 a8]34-036] 19:12[ 19 | 20°76, o-11]0°B55} o' 5074327 1123 10, 1017 518 38| o-s071622
137 | 15 23(33°709' 19-12) 18 | 20°91; o'1i{0'Bs3| o-5075282 vizal 9 1025 307 | 38| o-so72:81
Mean .., o0'5072522
Mean of Day and Night ... [ 0-5072518
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Table II.—Details of the Observations—(Continued).
® ¢ | Temperature| « Correction on account of
£ £ s 3 - <
° E = ] = -é' % % Observed ° ® w Reduced
< = = = g | 5 S Time of = = ° ° Time of
T g ] o~ 177} 2 a3g < ] = = .
= 2 e g€ ° SE |22 | 5 | Vibration e e e £~ | 3| Vibration
< o - < ] oa | O~ e 24 - © aq o]
~ < |3 o | g8 | =% 2 g i 2 € ;"
an Z Q =] Q. = =
°© |= o & |7
Japla.
Lomj s s , o o $ ¢
22nd| 137 1 14337824 4°82| 21 | 21°86]+0°03/0°904] 05075022 |— 2B3(~ 12|—1070] —537 |—62| o-5073057
Nov.| 139 2 12|34 270 4'82| 19 | 21'89| o0'03|0°g9o4 ] 0° 35074030 283 10| 1073 548 | 62| o°5072034
1911 | 138 3 14(32-801 4°82| 20 | 21°92| o0°03/0°904] 0° 5077398 283 11{ 1074 517 62/ o0°5075451
Night| 140 4 B8|34-604 482 19 | 21°94] o0'03/0°gog| 0'5073303 283 10] 107§ 548 62| o-'5051327
Mean 0'§072972
Z3rd | 137 | 13 20|33°830 482/ 19 | 2t 11{+0°21|0"go7 | 0' 5075008 |— 283/ —10|— 1034 —539 —62{ o-5053080
Nov.| 139 | 14 15/34:260] 4°82[ 20 | 217 30| o-21|0°go6] 0- 5074051 283 11| vto44| 549 | 62| o0-z052102
Day | 138 | 15 15]32 500 4-82| 20 | 21°30] o 21/0°go3| b 5077421 283 11| 1054 517 621 0°'50;5404
140 | 16 10j34° 583 4-82 17 | 21°73] o'21j0'go1| 0- 5073350 283 8/ 1063 546 62| o-3071386
Mean ... 0°5073010
Mean of Dny and Night .., |0:5072994
23rd | 140 1 23|34 583 4'82) 17 | 22716/ +0°16/0°go1 | 0 5073350 |— 283 — 8|—10B6| — 3546 |—62| o° 5071365
Nov. | 138 2 22(32°762 4'82| 21 | 22-34| o"16/0°goo] 05077489 283 12| 1098 515 62| o-3073522
Night| 139 3 17|34 216 4'82| 19 | 2250 ©o°16{0°900] 0" 5074149 283 10| 1103 543 62| o'g5072146
137 4 1433780 4°82| 19 | 22759 o0°106(0"Bg8] 0" 3075120 283] 10| 1107 533 62| o-s5073125
Mean 0° 3073040
24th | 140 | 13 22|34 576 4'Rz| 20 | 21°9o|+0-16| 0" go4| 05073366 |~ 283 —r11[—1073] —548 |—62 o- 3071389
Nov.! 138 | 14 18[32°773] 482/ 18 | 21°96| ©0-16[0°go3] o 5077466 283 9| 1030 517 62| o'z055a19
Day | 139 | 15 11[34" 217 4°82} 20 | 22713 o0'16{0°go3| o 5074147 283 11| 1084 547 | 62| o-3072160
137 L6 4l3z- 78y 482 18 1 22:311 ©'16/0°900] 0 5075103 2831 of 1093 535 1 62 o-sor312s
Mean 0° 5073047
Mecan of Day and Night 0-5073043
24th | 137 113337791 4°82[ 19 | 227 11[{+0"12|0°go3| 05055095 [— 283)—10/—1083 —536 |—62] o-5073123
Nov.| 139 2 6[34°223 4'B2| 20 | 22715 o-12(0°g03] 0" 5074136 283 11| 1083 547 62 o-3072148
Night| 138 3 3|32°7%2 4°82) 21 | 22°30] o'12]0'goo]| 0" 5077516 283| 12| 1003 515 62| o°5075551
140 3 54/34°552 4°'82| 20 | 22°37| o'rz{0'goo] 0'5073417 283 11| 1096 545 62| o-5071420
Mean 0° 5953001
25th | 137 | 13 14]33°796|+ 4-82| 19 | 2188 +0-16/0°go4} 0" 5075083 [~ 283|—10[—1072| —537 [—62/ o0 5073119
Nov.! 139 | 14 9|34° 225 4°8B2| 20 | 21796| o 10[/0°go3]| o-5074129 283 11} 1076 547 62| o°5072150
Day | 138 | 15 11|32° 5357 4°82f 21 | 22715 o'16|o'goz| o'5077505 283 12| tofg 1V 62| o'5075546
140 1 16 31347557 4°82) 20| 22:30] ©0-16'0"goo| o' 5073406 283] 11/ 1003 545 62] o-°s071412
Mean ... 0°507305%
Mean of Day and Night 0:5073059
25th | 140 1 24/34° 354 482 20 | 22°12 o'goi | 05073411 |— 283|—11|—1084] —546 [—62] o 5071425
Nov. | 138 2 190327752 4-82 21 | 22724 o0'9o1| 0 5077516 283 12 1090| 515 62) 05075554
Night
26th| 139 | 13 27|34 222)+ 4°82| 20 | 21" 7] 0°gogf 0'5074136 |— 283/ —11|~1065 —548 |~62| o'5072167
Xil)ov. 137 { 14 23/33°783 4°82/ 18 | 21°89 o'go3| o' go75112 283 9| 1073 536 | 62 o's5073149
ay
Mean of Day and Night ... [ 05073074
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Table 11.—Delails of the Observations—(Continued).
‘ .
@ 4 Tempemture\ = Correction on account of
& E &= E |- =
= | B | BE| & |E Sl 5 | Observed e Reduced
[} = Cl = & | served PR . educe
3 = = 22 - 53 g < | 5k | lo,, Time of = | _;':; ° ® Time of
~ a b= £a Q Ca [ =9 = Vibration = e 5 foly 5 | Vibration
ay & ) — €|l go |O< 2 - < o aa [
z|° © |ElER = & 3 5 R
@ RS E gl A = 'E & [
- ‘ =
Japla—(contd,)
i | hm s $ , ° o ) I ( s
26th | 137 | 1 33|33 78B4|+ 4°82) 15 | 2191 0903 o*z075110 |~ 283 — 6|—1074] —536 |—62| ©°35073149
Nov. | 139 2 29(34° 220 4'82 20 | 22704 0°ge1 | 0" 5074141 2831 11| olo 546 62| o-g072159
Night
27th | 138 | 13 33|32 7804+ 4°82| 20 | 2134 o goB| o z077448 |— 283 — 1 —|046‘ — 519 |[—062| o-'go55525
Nov. | 140 | 14 2B}34° 580 4°82] 20 | 21°4) 0'90g] 0° 3073357 2831 11 10491 551 02( o-5051401
Duay i )
Mean of Day and Night ... 0'5073059J
Menn of 22nd to 27th November 0:5073046
27th | 140 ¥ 201347 877|+ 4°50] 20 ! 21'50{+0"10j0 9gob] 075073363 '— 264|—11|—1054| —549 |—062] o's071423
Nov.| 138 2 2§32°771 4'5o‘i 21 | 2135 o'10{o°go5| 0 5077470 ‘ 264 12| 1056 518 | 02/ o-5075558
Night: 139 3 20[34°230 4750 20 | 21°0Gg; o'10{0°'qo5| o*3074117 264 11| 1003 548 62] o-35072169
‘i 137 4 1333 802 4°50[ 19 | 21770 o'lo!O'qos 05073071 l 204] 10| 10064 538 ] 02} o-3073133
l Mean 0:5073071
2%(}11 140 | 137 26'34°615|+ 4°50] 157 | 207 32|+ 0" 17| 0"g12] 0 z073282 [— 2064(— 8- 946| — 553 (=02 o 3051399
Nov. | 138 | 14 211327803 4'530: 21 | 20°44| o'17l0"g12| 03057387 204 12| 1002 522 | 02 o'so75525
Du)‘ §30 | 15 12'34° 208 4‘5oi 20 i 20°58| o0'15(0°g10]) 0° 5074033 204] 11 1008 551 62| o'g5072137
137 |16 533811 4730 19 | 2z0°79! o 15lo yoBY o 5075005 | 204| 10} 101y 539 1 62 o-5073111
Meun 0°5073043
Mecan of Day und Night 05073057
Dallongan,.
hm| s & , ° o s s
6th | 137 2 o[33-822(+ 5°24{ 19 | 19 10[+0 10| 0-yoB| 0" 5075027 '— 308|—10|— 036! =539 [—43] o'50731
Dec.{ 139 2 55134°252 5°24] 20 [ 1918} o°'10/0°go;| o' 5074068 308 n )40 550 43| o-so072216
19111 138 | 3 52({32°792| §'24 15| 19°31| ©"10/0'9o7] 0’ 5075418 308 6 946 a9 | 43 05075596
Night| 140 | 4 44|34°590 3"24| 20 | 19733 ©o'1olo'goj] 075073330 208 1 947 550 | 43 03071477
Mean | ... 0'5073120
Tth | 137 | 14 ©|33:'B44|+ 5°24]| 19 | 18 18|+ 019/ 0 9g14] 0°50749;6 {— 308 —10/— Ro1| —543 |—43| o0'507318:
Dec.| 139 | 14 55|34-268 5724 20 | 1R 3] o'igloyi ]| 05074032 308 12 897 552 43| o- 5072220
Day | 138 | 15 52|32*'800 s-a4] 21 { 18° 50| o iglo.910] 0°5077399 308 12 9o; 521 43| o‘3075608
140 1 16 45!34° 590 5'240 20 1 IR 51l 07 19lo°9yog) 073053325 080 il 917 551 43 o"so,l.;q,
Menn oT.c:,uz()
Mean of Day and Night 0:5073123
7th | 140 | 2 9[!4 5')°+ 5°42] 20 | 19°0g|+ 0" 10]0°909) ©° 5073336 |- 31Bi—11]— 035] —551 |- 43 o 5071478
Dec. | 138 3 1‘1 §°42| 22 | 19715 o'10lo'goB] o 5057452 3|8| 13 939] 519 | 43] o-s07s620
Night, 139 4 934':41 5°42| 21 | 197 30; o-10[0.9y08] 0- 5074093 318] 12 946 550 43| o-50732324
137 5 3l33-8on 5°42| 21 { 19°33] o'10o/o‘goB| 0 5055073 18 a2 947 539 43| ©0°5073214
' ! ! Mean | ... | ©0-5073134
Rth | 140 [ 14 13|34°607]+ 5-42| 20 | 18431+ 0°19/0°914] 0'507320B |~ 118 —11|— go4| — 554 |—43| ©0°5071468
Pee.| 138 | 15 10/32' 801 5°42| 20 |ﬂ'53= o'1glo-gr3] o-5057198 3|8i 3] qoﬂ'f 522 43] ©0°5075596
Day | 139 | 16 3|34°258] 5°42/ 21 | 18" 71 ©0°19/0°910} 0’ 5074035 3B g2l 9170 5851 | 43| o's5o72214
137 116 56033°8511  5:42l 30 | 18-931 o19logogl o-5075050 | 318 1l 9aB a0 | 43| 05073210
Mean ... 0°5073122
Mean of Day and Night ... { 0-5073120
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Table I1I.— Details of the Observations—(Continued).
° ¢ | Temperature| = Correclion on account of
£ g §~ 2 < <
= &= 273 ; o [ s Observed ° ® - Reduced
S | = = |2k f g T E‘ £ = ‘Lime of 2 Z : s ‘I'ime of
a3 s | 2« g |25 |23 | % | Vibration | & e 8 2 | £ | Vibration
o [ g ~ -] ® o o a Sa - ) < o o}
&Ny o o [S] g = = = 3 o £ g -
] =8 @ @ A 2 E 2 =
o o [5) < a |
= E L 1
Daltonganj—(contd.)
km| s s , o o u :
8th | 135 2 19[33-806'+ 3561 19 | 19" 10|+ 0 0gl0"910]| 0" 5075061 |— 329|—10|— 936 — 341 I—43 © 3073202
Dec.| 139 | 3 12|34°234] 5°01) 20 | 19°16| o0-0g/0°90g| 0°KO74110 29| 12|  939] st 43| ©°5072236
Night| 138 | 4 o|3z-765] §:61] 22 | 19°29| o'0g|0°go9| o'5077482 329| 13 945 520 | 43 o-5075632
140 [ 5 11347572 5:61| 21 | 19°32] o'og|o'gog| 0°5073375 329y 12 947 551 43| 075071493
Menn | ... | o0'5073141
9th [ 137 | 14 25[33°834i+ 5°61] 19 [ 1B 16/+ 020l 0°g15] 0°5074998 |— 329|—10[— Bgo| =344 [—43] o-5073182
Dec.| 139 | 15 18|34°263 5:61] 21 | 18°31] o'20{0:9t3] 0- 5074046 329 12 895 553 43| o°5072212
Day | 138 | 16 12|32 500 5°61] 21 [ 1B 49| o-20/0°g13]| 0- 5077420 329/ 12 906 522 43| o°'5075608
140 | 17 3)34°588[  5-61] 21 | 1850 o'20/0°910) 0-507334% 339] 12) 916l 551 43/ o°soj1490
Mean ... 03073123
Mean of Day and Night 0:5073132
9th | 140 1 47|34°589[+ 5°48] 21 1893 + 0" 14/ 0°909 0°5053338 [~ 322|—12{— 928 —531 |—43] o'5071482
Dec.| 138 2 42|32-782 548 21 [ 19'071 ©°14]/0°9go8] 0°5077443 322 12 934l 519 43| o'3073613
Night| 139 [ 3 35(34° 237 5748/ 21 | 19°19/ o014/ 0'go8] 05074103 322 a2l 040, 530 | 43 o-z072236
137 | 4 26{33°Bo2| 5°48) 19 | 19729/ o'14/0°9oB] 0 5075071 322 1o 045 539 | 43] ©':0j3212
i “ Meun 05073136
i
10th | 140 | 13 49|34°614|+ 5-48( 21 |R‘23‘+0'zz! o'gi1z] 05073283 |~ 322/—12 893 —533 |—43] o'3071460
Dec.| 138 | 14 44[32'806 548 22 | 1B 34 o°22{0°911] 0" 5077383 322, 13 891)i 521 43| o-z0;5:87
Day | 139 | 15 aR[34°263] &°48[ 21 | 1856, o0-2210°9gog| o' 5074046 3220 a2 909 3810 43| o©'s5072209
137 116 20133°818; 3748/ 19 | 1878 0°22,0'908] o' 5075030 322/ io 920 539 | 43 o0 5073202
Mean 0'3073114
Meun of Duy and Night 05073125
Ranchi.
hmy s 0 , ° . s s
30th} 139 3 42|34 34|+ ©0°26] 21 | 15°51/+0°12|0°B73f 075073932 |— ug|—12 700 —329 | —44] o-3072572
Dee. | 137 4 48|33 8065 0°26l 19 [ 1503 o°‘12{0'873] 0°5074928 15| re| 766! 519 ' 44| o0-5073574
1901 ) 140 | 5 48B(34'646] ©0°-26] 24 | 15°74] o'12/0°873| 02073215 L AL 520 | 44] 0°5071844
Night{ 138 | 6 44[32°839] o026 20 | 15°88 o-12/0'852] 0°5077307 1§ 11 778, 499 ! 44 o-5073960
Meun @ ... | o-5073488
Blat | 139 | 15 46|34°321(+ 026/ 1B | 15°50|+0'07| 0°877] 0' 5073917 [~ 18|~ ¢|— ;6o —&31 !—44 0'5072558
Dec.| 137 | 16 40|33°873 0°26( 18 | 15°52| o'o7/0°B76] 0'5074910 15 9 760 510 ; 44| o'3073563
Day | 140 | 17 40[34 660 0°26] 18 | 15°57| o-o7|0°874] 0 5073185 15 9 763 530 | 44| o-5071824
138 | 18 34/32:846] 0°26] 20 | 15°71] o-05l0°873) 0-5077290 gl 1 7701 499 | 44| o0'5075931
Mean ©°5073474
Menn of Day and Night 0'5073481
31t 138 3 40[32°B41j+ o0°37] 20| 15°93|+0°09[0°873] 0'5077301 |— 22|— 11— 7Bi)| —499 |—44| ©- 5075044
Dec.l 140 | 4 35(34:643] ©0-37| 19| 16:01] o-09|0-873] 0'5073221 22 10| 784! 529 | 44| o0-5071832
Night! 137 | 5 30]33°866| ©0°37) 18 | 16 11] o-oglo'873] 0 5074926 22f 9| 89| 519 ] 44| ©0'5073543
139 | 6 22{34°299 o'37 19 | 16-14] o'09|0 R;3| 0-5073965 22 10} 700 5§29 | 44| o 3072571
Mean | ... | ©'5073473
lst | 138 | 15 46|32°836]+ o' 37| 20 | 15°66[+0-04/ 0 876 0 5077313 [— 22|—11 765 —501 [—44| o' 35075968
Jan. | 140 [ 16 38|34-652 0°37| 19| 1568 o‘oc4/0'B76} 05073202 22| 19 768 8§31 44 ‘5071829
19121 137 | w7 33]33-86% 0'370 18 | 15°72| o'04/0°874] o' 5074925 22 9 770 519 44| 0°5073561
Day | t39 [ 18 25l34-310]  0°37] 20 | 1575 ©-o4le 873l 0-5073943 2zl u 7720 529 | 44 o'5072565
Mean ... [ o-§073480
Mean of Day and Night 0'5073476




PENDULUM OPERATIONS, CHAP, VI.
9
Table 11.—Delails of the Observations—(Continued).
| |
© g | Temporature | = Correction on account of
5 E 8 @ < <
° E = ] K| = D% 3 Obscrved © ® - Reduced
3| 3 3 |28 - | £ 3 <! E5 = Tine of K] 2 © ® Time of
3 = & c e s |« 23 =2 s Vibrution ] o 2 2. 3 Vibration
3 S | 5= 2 |2z |T< £ = [ 5| 8 | 82 | &
& 2 3 | =3 b ) ) < S 24 | =
@ © © = 3 ] 2 = ] 5 @ =
= o o () f=
= 3]
Ranchi—(contd).
hm| s s ) o 8 0
Vot [ 137 | 3 42|33-865+ ool 17 | 15795+ 0 08 0'873 | 05074928 |— 29/— B|— 782| —3519 |~44| ©0°5073546
Jun. 139 4 34]34° 287 o'49/ 19 | 16.0;] o'08/0-8;5 | 0°5073993 29| 1Io 787 530 44( ©°30723593
Night| 138 5 33[|32°813 o4y 20 | 16713 o'08|0 873 | 0:5077367 29 1N 790 499 44| ©°5075994
140 | 6 23134°632| o'4gl 19 [ 16°17| o'08o'873 | 0 5073245 29! 10| 792 529 | 44| o'3071843
Meun 0 5073404
2nd | 137 | 15 47|33'856/+ o4yl 18 5°76/+0°08/ 0" 876 | 0-5074903 |— 29/— o|— 772| —320 |44 0°5073529
Jan. [ 130 | 16 40/34°304] o°40] 19 [ 1580 o-08/0:876 | 05073955 29| 1ol 774 53t | 44| o-5072567
Doy | 138 [ 17 34]32° 824 o 49| 20 391 o'oBlo'R75 | 05077343 20| 11 780  so1 44| o 35075978
140 | 18 28|34 040 o'49l 19 | 15°9z| o'oBlo 873 | 0-507322; 29| 10 782 529 44 ©° 35071833
Mean ... | o-5073477
Mean of Day und Night 0:'5073485
2ud | 140 3 306134°641]+ 0°561 19 | 16-10/+0'08 0°872] 05073226 |[— 33]—10|— 789|~ 528 {~44| o0'3071822
Jan, | 138 4 30/32°825 0-56| 20 | 16-14| o-oBlo 8;2] o 5077340 33 N 791 499 44| 0°'3073962
Nivhtl 139 5 24{24 201 0:56[ 20 | 16°23] o'oRlo-872] 0:3073983 33 n 795 528 | 44| o°5072572
137 6 106/33 848 0°560 18 | 16-31| o'oBlo B2 05054467 33 9 799 518 | 44| o0°5073564
| Mean 0° 5073480
3rd | ty0 | 15 38134:644/+ 0 36/ 19 | 15.94/+0°07/ 0 8;6] 0 5073218 [—  33|—10[— 781|= 531 |~44| o 5071819
Jun, | 138 ) 16 3332 R3g 0:56] 20 | 15797 o-07|0'873] 0-35077317 33 s 783 499 44| ©°3073947
Day | t29 | 17 26)34° 298 o'sh| 161 16°06] o-07{0'8;73{ 0 5071968 33 H 787 329 | 44| o-5072568
137 | 18 20l33-857]  o-56] 18 | 16713 o'0j/0-872| 0-5074947 331 9l 90l 518 | 440 05073533
Mean .., 0°50734 77
Mean of Day and Night 0:5073476
Gaya
hm ) s s P ° o 8 5
12th | 139 | 4 33:34°249/+ B:-08) 18 | 1B 25|+ 0 11]0°924] 0°5074075 |— 474|— o|— Bg4| — 560 |~43| o' 5072005
Jan. | 137 § 20)33'804] 8-08) 17 | 18-33] o°11]0'921] 0" 50750066 474] 8] Bg8) 547 | 43| o°3073096
19121 140 | 6 21{34°573| 808 19 | 18:45] o'1i|og9z21| 0" 5073352 474 10| 9oy 5iB | 43 0'507|3R_3
Night| 138 | 7 15i32-779 B-oB 20 | 18:53) o'11/0°921]| 0°5077449 | 474] 11| 907 527 | 43| o©°507548;
' Mean 0'5073015§
13th | 139 | 16 3534281+ B-oB 19 | 17:B6l+0°12(0°926] 0- 5074006 |— 474|—10|— 875| —561 |~43] o 5072043
Jaa. 137 | 17 2933°834) 8-0B 18 | 17-93 0-12/0°926] o’ 5075000 474 9 Bjof 550 43 o i073045
Day | 140 | 14 24{34°013 R-o8) 19 | 18:07] o' 12{0 925 0" 5073288 474 19 885 561 43| o°goj1315
138 | 19 17|32-Bo3!  BoR| 20 | 18-15] o120 924 0- 5075386 4741 1 889 529 | 43| o-'go75440
Mean 05072961
Mean of Day and Night 0-5072989
y
13th, 138 ) 5 232+783/+ 7-82( 19 '3‘27'+°'H ©'974] 0°5077435 | = 489/—10 ~ 89s| —:29 \~43 015075492
Jan. | 140 5 5334604 7'82( 19 | 1834 o'11}o 922] 0' 5073306 439 19 899 530 | 43 °.5°7'3‘}
Night 137 [ 6 47{33 824 7'82( 18 | 18-48, o°110°g22] 0"5055022 439 9, 906 548 | 43 0.5073057
139 { 7 39/34 261 7821 19 { 18°53 o'i1tfo g2z o' ;5054050 459 10 goBl 559 ( 43 o'50732071
Mean 0'5072991
14th | 138 | 16 38|32-82:{+ 7:82( 20 | 17°97,+0°09/0°928| o' 5077350 |— 459|—11,— 8By =531 |—43 0'507542§
Jan.| 140 [ 17 4834 623 7°82{ 19 | 18-01| 0'0gl0°927| 0 5053266 459 10 882 502 43 0'§o7|3|o
Day ) 537 ) 18 43[33°840 7:82] 18 | 18-11] 0°09/0 916 ] 0°350;4982 459 9 LLY 550 43 o.-_.,omogg
139 | 19 37134 261 7:82/ 19 | 18.18 o'09le-9a; | o' 50654050 459! 10 891 561 43| o°'50730
Mean ... 0° 5072964
Menn of Day and Night ... [ 0-:5072977




CUAP, V1] SEASON, 1911-12, 99
Table II.— Details of the Observations—(Continued).
o £ | Temperature | = Correction on account of
a ® ks - -« .
g = =~ a = ) e % d
s 133 12 2 | e, |5y B T | 5| [ 5 ]% |g] Moot
S 2 e E -1 385|828 | % Vibration | M o 2 2. | F Vibration
o 2 ‘S = =1 2o o= ] £ q g_ 54 I
a2 |8 S |E |5 |as| & 8 2 § &
@ A QO $a &) T =
=] = e
Gaya—(contd).
hmi s s - s s
Lah) 137 | 4 36[33°829(+ 7°71 17 | 18%18|+ 07070926 05075011 |— 433]— 8| 81| —550 |-43 015073066
Jan, | 139 | 5 29|34° 269 7°711 19 | 18°30, o'0j 0:926 0°5074032 453 1ol 897 561 43 °.§°Zf°?8
Night| 138 | 6 24327797| 771 20 | 18-33] o-07/0'926] 0*5077407 | 453| 11| 898|530 | 43 05073472
140 | 7 16[34°6o7[ 7°71| 19 | 18- 40| o-ojl0925] 075073300 | 453 10| goz| 561 | 43/ ©7507+331
Mean 03072984
15th| 137 | 16 42[33°850l+ 7-71[ 18 | 17-92{+0°09l0 928 0- 5074962 |~ 453|— 9|— 878| —351 [—43] 03073028
Jun.| 139 [ 17 34[34°286] 771} 19 | 17°96] ©o‘'0g/o-928] 0'5073995 433 tol 880 562 | 43 o-5072047
Day | 138 | 18 29[32-825| 7°71| 20 | 18-07| o0-09|0°927} 0" 3077341 453 n1|  BB; gs30 | 43| 05075419
140 | 19 21)34°015] 7°71] 19 | 1B-14] o0 0g|0°926| 0" 5073278 453 1ol 889 561 | 43| o-sojr32z
Mean 0°5072954
Mean of Day and Night 0:5072969
15th | 140 | 5 34{34°590{+ B 22| 19 | 18-17{+0 07|00 927 ) 0°5073323 |— 4B3|—10|— 89o| —562 |—43| ©'5071335
Jan, | 138 | 6 30[32-781 8-22| 20 | 18'30| o0°'07|0'927] 0°5077446 4831 n 897 530 | 43| o'5075482
Noght| 139 7 25(347 248 8:22| 19 | 18°34| o'0j|0°926] 0'5074077 483 10 899 561 43] 05072081
137 8 16[33°810] 8-22[ 18 | 18 41| o0'07[0°926| 0' 5075052 483 9| 9oz 550 | 43| o'3073063
Mean 035072991
16th | 140 | 17 37|34 603+ 8-22) 19 | 17°8B31+0°13/0°93r] 0-5073307 |— 483|—10|— B74] —3564 [—43] ©°5071333
Jan. | 138 | 18 31|32°800[ 8-22| 20 | 17°93] o'13]0°930] 0°5077399 483 1l 879/ 532 | 43| ©0°5075451
Dny | 139 | 19 24347357 8-22| 19| 18-05/ o°13/0°927] o' 50740358 483 10| 884y 362 | 43 o°5072076
137 | 20 15|33°824 822/ 18 | 1815 o°130°927) 0- 5075023 483 9 889 551 43| ©0°5073048
Moan 0°35072977
Mean of Day and Night 0:50729684
| ) Monghyr. o ]
kA m) s s ° s s
19th | 139 | 4 57|34 295+ 865 18 17?08 +0°09/0°936] 0°5073976 |~ 508/ — ol— 837 —3567 [-36] o'3072019
Jan. | 137 | 5 50133°859] 865 21 [ 17°14) ©°09/0°936| 05074943 508 12[ 840 5561 36| ©'5072991
I?lz 140 | 6 44[34°636( 8°65| 20 | 17°22] o0'09/0°934] 05073235 508 1 844 566 36| o's071270
Night| 138 [ 7 38)32-829] 865/ 19 | 17°32| o0'09lo-934| 0° 5077330 508 11| 849 534 | 36| o-5075392
Mean | ... | ©-'5072918
20th | 139 [ 17 o[34-306[+ 8:65] 19 | 16-92[+0°12[0°938] 0' 5073952 |- 508/~ 10|~ 829 — 568 [—36] o 3072001
Jan.| 137 | 17 52(33°857| 8:65) 18 | 16-97| ©'12|0°937] 0 5074947 508 o B3zl 537 | 36/ o'zoy3003
Day | 140 | 18 45|34°633 8.65| 19 [ 17°12] o'12]0°937] 05073243 508 10 839 568 36| o-go071283
138 119 39132°823] 8:65] 21 | 17°20] o'12/0°934] 0 5077343 | 508 12| 843 534 36 o-50is4i0
Mean ... | o'j;072933
Mean of Day and Night 0:5072921
20th | 138 5 8|32°838)+ 8:60) 20 [ 17°31{+0"0Bl 0934 0' 5077310 |~ 505[— 11|~ 848 —534 |—36] ©-5075376
Jan. | 140 [ 6 2{34'641 8.60 16 } 177330 o'08l0°933] 05073226 505 7| Ba49] 3565 | 36| o's5071264
Night| 137 6 57|33°861 8-60| 18 | 17°43] o'08(0°933] 05054937 508 9| 854 554 | 36| o's5072979
139 7 59|34 292 860 20 | 17°52| o'0Blo'933] 0 5073983 sos| 11 858 565 36| o-5072007
| Mean 0507290
2lat [ 138 | 17 9)32°833(+ 860l 20 [ r7-39|+0 10{0°934]| 0-50;7320 |— z03|-11|— Bs2[ —534 |~36 0.5075382
Jan, [ 140 { 18 of34°637 860 20 | 17°50| o-10/0'934| 0 5073235 05| 11 858 506 36| o:5071259
Day | 137 | 18 53133855 8-60| 187 17-57| o-10/0-933] 0*5074951 | 505 9 8611 554 | 36| o 5072986
139 | 19 55]34°272 8:60] 20 | 17°72) o'10j0° 931} 0" 5074027 o5 11 868 564 | 36| o.5072043
Mean 0°5072017
Mean of Duy and Night 0°5072912




100 PENDULUM OPERATIONS, [CHAP. VI.

Table I11.—Details of the Observations— (Continued).

® 2 | Temperature | = Correction vn account of
g & 3 © %, -
® a 3] g9 a g A S Observed ® ® Reduced
23| % |2¢E & |8 3 €5 | & | Timeof | 3 Z | o | Time of
A | Bl e lgs| & €& (82| 3 | Vibration | B | o | B [ e | 2| Viowti
g = £E g c|l 39|52 z e e g =5 5 ibration
L =} o = E | g= = @ © < =3 z< ]
‘ 2 | © |g/8° |8zl a 2 g | £ =
H 2 o
| 5 S| lalA
Monghyr—(contd.)
! hm s ) s o 1 e s )
2let | 137 | § 1333857+ 8°56] 18 | 17°62(+0°05/0'932| 0° 5074947 |~ 502|— 9|~ B63 —554 |—36| o 5072083
Jan.| 139 6 3|34°286 8'56] 20 | 17'50| o'oslo‘g31] 0- 5073996 502 11 867 564 36| o-5072016
Night! 138 6 59(32°823 R-56( 20 | 17°73) o'05|o 931 | 0°5057344 502t R69 533 36| o0°5075303
140 | 7 50/34:623 8:-56| 19 | 17°77] o'05/0°931] 0° 5073263 502 1o 871 564 [ 36| o-5071280
| Mcan 0°5072918
22nd . 137 ;17 8|33°850/+ 856 1B | 17°58 +0"11|0°933] 0:5074963 [~ 502 — . — 861 —g54 |—36 0" 5073001
Jnn.{ 139 | 18 3|34 207 836l 20 | 17°70 o'11|0°932] 0'5073972 02| 11 865 &6 36| o°35071991
Day| 138 ' 18 58{32 825 8:56( 21 | 17°57] o-11/0"932] 0° 5077340 goz| 12 871 333 36| o';075380
140 | 19 49|34 624 8:56] 19 | 17°91| o'11]o'931| 0" 5073262 02| 10 878 564 36] o'goj1272
Mean 0°5052013
Meap of Day und Night ... | 0-5072915
22nd| 140 § 6134-631/+ 8:46| 19 | 17 90j+0-08| 0 g28| ©0°5073248 |~ 49;|—10/— 877 —3562 |~36| o'5071266
Jan. | 138 | 5 58)32-822( 8-46| 21 | 17°94] o0°08)0°928] 05077348 497 12z{ 8791 531 [ 36| o's5075393
Night| 139 6 49(34°278 8'46) 20 | 18 00| o0'08/0-928] o0°5074012 497 11 882 562 36{ ©0°'5072024
135 7 42|33°B4s5 B 46| 18 | 1B 10| 0'0B 0°926] 0'5074975 497 g| 887 550 | 36 o'5072990
Menn | ... | 0°3052920
23rd) 140 | 17 6:34°633l+ B:46| 19 | 17°96|+0'12)0°928] 0'5073243 |— 497|— 10/~ 88| —562 |—36] o-go71z5k
Jan, | 138 | 17 50/32°826] 8-46| 21 | 18-07| o'12/0°927| 0'5077236 497 12| 885 530 | 36/ o0'5075376
Day ! 139 | 18 5134281 B8:46) 20 | 18-15| o 12(0°926] o' 5074000 4971 1 Rfig 561 36l o'5072012
137 |19 43'33°8431  8-460 19 | 1829 o'12(0°925] 0- 5074978 4971 1ol 896l 549 | 36| o 5072990
Meun 05072909
Mean of Day and Night ... | 0.5072915

Arrah.
| hm| s 1] , o N s ]

30th | 139 5 3634566/ — 2-18| 18 | 18- 40| +0 0Blo"g24] ¢ 5073386 [+ 128|— 9|— 902| —560 |—53] o°'5071990
Jan.| 137 | 6 32]34-134) 2°18[ 13| 1833 ©°0B| 0 925] o-5074331 128 4| 908 549 | 53] 0'5072045
1912 140 | 7 28|34°9031 2°18| 19 | 18-60] o'0B|o-g25] o-5052667 128/ 10 911 561 53| ©'5071200
INight| 138 1 8 27(33:083] 2°18] 19 | 18-66] o'08/0-924] o 3076725 128 tol gr4{ 529 ' §3| ©°3073349
Mean ’ . o- 5072886
S1st | 139 | 17 41|24 550/~ 2°18] 19 | 18- 30|+ 0 20/0°927] 0-5073378 |+ 12B/— 10|~ Bg7{ —3b62 |—53] o-s071984
Jan, | 137 | 1B 44347022 218 18 | 18-45] 0°29|0°926] 03074357 128 9 904 580 ; 33 ©'5072909
Day | 140 [ 19 35(34°896 2718| 19 I 18:65] o0°20/0°925] o' 50572683 128 10| 914 561 33| o'3071273
138 | 20 30l33 0060 218 20 | 18'Bgl o'10l0°923) 0°50;76766 128 1t 924 528 i 33| o'zoyaizk

Mean 0’ 5072901
Meon of Day and Night ... (0-5072893

8lst| 138 { 6 2133°06t|/— 2-14] 18 | 19767/ +0°02|0° 920 05056778 |+ rzf.i— 9|— 964 —326 [—53] o'5075352
Jan.| 140 | 7 13|34 887 2:-14| 18 | 19 72 o0'03|/0°920{] 0° 5052700 1260 9| 966 558 53| o'5071240
Night| 137 | 8 8(34-091 2°14] 17 | 19°74| ©°'02(0°920] 0°5074423 126 8] 967 546 53| ©°'507297%
139 9 1B{347 516 2:14] 18 | 19°74| o0'02|/0°'g20] 0°'5071345) 126 9 0967 558 83| o-s5071990

Mean 0°'50728R9

st | 138 | 18 26(33°057(— 2°14| 19 | 19°47 + 0 17/0°923| 05076788 |+ ”’“i"°‘ 954 — 528 |—53 05075360
Feb,| 140 | 19 16|34 884 2714/ 18 { 19°88] o'17]0°921| o' gos2;08 126 9| 939 558 §3| o0°305125;
Day | 137 | 20 11{34° 090 2'14| 18 | 19°75| 0°17/0°920] 0- 5074428 116] 9 968 546 §3| orz05297
119 | 91 734336 214 18 | 19°g6] o-17/0°91B| 0" §073451 126 o9 978 556 83 ©0°5071981¢

Meun o 5072896
Mean of Day and Night ... {0-50720893




[CHAP, VI SEASON, 1911.12, 101
Table II.—Details of the Observations—(Continued).
© 2 | Temperature | .5 Covrection on uccount. of
= | 2 |8 8 | = < e
E = 53 = = [ s Observed N ® - Heduced
% = — = = 3 T g5 - Time of = = < @ Time of
= 2 S ® w | 2. |3 J - ! = = , :
= c 4 EE 3 -] = Vibration o g a2 = Vibration
@ < S - = a »3 [ O 2 ) = ] 5 "
A = &) © 2 EE s 3 [ 'g < 2. 2 2
7] S| o é L [ & 5 2 =
Arrah—(contd.)
hom s s , o o s ! i 5
1st | 137 | § 52|34'087|— 2-22{ 17 | 20°22| o0-00j0°91g) 0-5074433 |+ 130/— 8 — 991| — 546 |—353 o-3072901
Feb. | 139 | 6 48|34-525( 2°22{ 18 | 20°24) o'0aj0’9lg] 075073477 130 9‘ 992; 557 | 83| 075071990
Night| 138 7 44|33 027 2-22| 20 [ 20-24| o'0o/0'g20| 05056838 130 11 092; 520 53| ©o°50;7540h0
t4o | 8 a35/34°871| 2722 19 | 20-21| o0'00j0'9Ig[ 0-5072730 130 to| 990l 557 | 3 o-z0712:0
i Mean | o' 5072900
2nd | 137 | 17 54/347099[— 2722/ 17 | 19-00[+0 13/ 0-920} 0° 5074407 [+ r130|— 8]— 075l —546 | —53| 03072033
Feb.| 139 | 18 4834530 2:22{ 19 | 19°97| o013 0°920] 0' 5073451 130 10 979, 538 53| o-goy1981
Day | 138 | 19 42(33" 046 2'22| 20 | 20711 ©0°13(¢ gigf 05076812 130 11 831 526 53| o0'z075367
140 | 20 3334 875 2°22) 19 | 20°221 o-13/0°918| 0" 5072729 130 10] 991 556 53| 0-5071249
Mean o- 5072888
Mean of Day und Night 050720897
2nd | 140 6 2(34°8goj— 2-44| 19 [ 20°23]+0 010" g20) 0'5072696 [+ 143]—10|— 9ot| —558 [~53 o-s071227
Feb, | 138 6 37(33°042 2°44| 20 | 20°20{ o0'o1|0°9g20| 0' 5056822 143 11t 990 520 53| or307538%5
Night! 139 | 7 51(34°525| 2°44| 19 | zo21; o-o1]o'gz0| 075073475 143 10| 990l 558 | 53| o°g072007
137 | 8 44/347084| 244, 17 | 20725 o'orlo-g20] o-3074441 143 8] 992|546 | 53| 0°5072985
Mean 0" 3072901
3rd | 140 | 18 3|34°010/— 2°44| 18 | 19-6g|+ 015/ 0°924| 0" 5072053 |+ 143/~ o|— 965 —s560 |—53 o-s071209
Feb. | 138 | 18 58(33 084 2'44| 20 | 19°735] o'15/0°923] 0'5076725 143 11 gh8 528 53| o-s5073308
Day| 139 | 19 50[34°526] 2-44| 19 | 19-92{ o-15/0-923] 0' 3073473 143 10| 976 509 | 3] o-i0j7z018
137 1 20 431347099 2°44) 18 | 207061 ©o-15/0°920] 0- 5074408 143 9 o83 540 A 05072900
Mean o- 5072874
Mecan of Day und Night 0-5072808
Sasaram.
hom:, s s , o N s <
9th | 139 6 l5|34'473 — 1'33| 19 | 20-64|+0'04/0'916] 0°5073588 |+ 7B[—10[—1011] —555 |—48| o'5072042
Feb. | 137 7 71347035 1:33] 18 | 20°69| ©'04{0°g13] 0" 5074548 78 g| 1014 542 48] o-3073013
1912} 140 8 1|34-826 1°33 20 | 20°72| o0'04j0°g13| o°go72832 78 1| ro1g 533 48] o°5071283
Night| 138 8 57133 000 1°33] 20 | 20°78] o-o4/0°gi3} 0'5079231 78] ni| 101§ 522 48[ o-50735402
Mean 0'5072935
10th| 139 | 18 15{34°486]— 1°33| 19 | 20°32|+0°15/0°917] 0°5053560 |+ 48[—10/— 996 — 556 |—48| o' 5072028
Feb.| 137 | 19 B{34-050 1°331 19 | 20-41| o-'1310°g17] 0'5074515 78| 10| 1000 545 48| o'5072990
Day | 140 | 20 2|34'B25 133 20 | 2056 o-15/0'916] o' 5072832 78 11{ 1007 555 48[ o° 5071289
138 | 20 551327999 1°33] 21 | 20°72] o'15]lo 913} 0-5076920 78 12| 1015 522 48| ©-50735407
Mean 05072929
Mean of Day and Night 0-5072932
19!.}1 138 6 15)32°993j— 1'19| 20 | 20°72(+0'08|0'g12] 0°507693B |+ jo|—11|—T015 —522 [—48 05075412
Fob. | 140 7 7134815 1°19| 22 | 20°76] o'o8|0'g12] 0'5072856 70 13| 1017 533 48/ o'g5071295
Night| 137 | 8 2|34-033 1°19[ 18 | 20'87[ o'08io'gi3| 0'5074555 70| 9| 1023 542 | 48| o0°5073003
139 | B 54(34°472 1"19| 20 | 207 90| o.08/0'g13] 0 5073589 7o 11| 1024) 3533 | 4B o'goy2023
Mean | ... | o-'s072933
11th | 138 | 18 17[33° 004~ 1-19| 20 | 20°39|+0"13{0-917]| 05076912 [+ 7o|—11|— 99g| —525 |—48 0°5075399
Feb.| 140 [ 19 8|34°823 1-19| 20 | 20°50] o'13[/0°917] 0-5072840 70 11| 1005l 556 | 48| o'so071290
Day | 137 | 20 3|34-604 1°19| 19 | 20°62] o'13]0°916] 05074545 70l 10| 1010 544 [ 48| o'3073003
139 | 20 571347476 1-19| 20 [ 20°75] o°13/0°g130 0°5073581 7ol 11| 1017 553 | 48] o-5072022
Mean ... 05072929
Mean of Day and Njght 0:5072931




102 PENDULUM OPERATIONS. [CHAP. VI,

Table 11.—Details of the Observations— (Continued).

' ! o ' £ | Temperature | = Correction on account. of
- =) © B - -
= = &= - . -

o | 2 = £g & ‘g | & B Observed © ® Reduced
125 |28 % [&|T.052] = | Timeot | 2 | s | Lime of
=2 Z E EE 8 s |2 g165 ) = Vibration | &= ) 2 b= & | Vibration

& 20167 % |E|is|azl E T |<] £ E< |2
g 2187 |5 ¢ & ez |=
| = © & | F
Sasaram—(contd.)
; hm) s & , . s i 5 i | ! s

11th 137 6 13[34°025/— 1°02/ 18 zo-;’;l-t o-oﬁ;o'()l.; 0-5074571 I+ 6o [— gi—1018] —3542 |—48] o' s073014
Feb. ' 139 7 4|347463 1°02{ 20 | 20°86] o'obio-g13| o 3053610 i 6o 11, 1022 333 48| o0° 3072030

Night; 138 7 5832°984 1°02] 21 zo‘qzi o'cb:o'g12] 05076962 6o | 12l 102z 522 | 48] o :o7sq415

: 140 8 48|34 808 102! 20 zo't):l 006 0 g12] o z0;2871 1 6o 11| 1023 353 48] o'z071292
! ; ‘ ; i Mean | ... 075072039

P2h: 137 | 1R 12(347046— 1-02) 18 ) 20°32/40°13;0°916] 0-3054220 '+ 60 |— 95— 996! — 544 | —48 0’ 5052989
Feb.: 139 { 19 434" 480 1°02| 20 zo'37l 01310 016] 0°50735372 | 6o n 998 855 48| o'z072020
Doy | 138 | 19 35|32-997 1'o2{ 21 | 20°51] o |_;!0'9|4 0°5076929 | 6o 12| 1003 523 | 48] o°3075401

i 140 | 20 47|34°819 1902 20 | 20°63] o130 914) 0' 2072846 | 6o 1] 1012 554 48] o°g071281
Mean ... | o-g50y2023

Menn of Day end Night ... | 0:5072931

12th | 140 6 10j34 810/ — I'OO‘ 20 | 20°52/+0°0g|0°913] 0° 5072865 {+ 59 [—11}—1015 —553 |—48| o's5071297

Feb.| 138 h 9}32'986 1'00. 21 [ 20°78] o-09/0-913] 0-505;6950 59 12{ 1018 522 48] ©0'5075415

Night| 139 | 8 1j34 467 1°00| 20 | 20-90! o‘09(0°'912] 0*5073601 59 11| 1o24) 553 | 48: o-3072024

137 8 51!34'031 1°00| 19 20'92! 0 090 912] 0-5074556 59 10| 1023 542 | 48 o°zo72g90
| i ! ’ _Menn 05072032
i i

I3th| 140 | 18 14:34°829/— 1-00| 19 2°~33i+o'|; 0'g14) 0'5072826 |+ 59 |—10|— 996 —534 [—48| o°'z071257
Yeb. | 138 | 19 7|32-997 1700 21 2045 o0°'17|0'9r4{ 0" 5076930 59 12 1002, 523 48] o- 3075404
bay! 139 | 10 o|34°474 1°00f 20 zo'ﬁo! o' 1710°913] 0°5073585 30 11| 1009 533 | 4B o-go72023

137 | 20 g2134°033 100l 19 | 20°761 o°1;l0o'gt1| 0-5054552 59 10| 1017 541 48| 05072993
Mean ... 0° 5072925

Mean of Doy snd Night ... | 0-5072928

Moghal Sarai.

'\ A owm. =« | B , ” . ) ! s
18th | 139 6 _;4!34-462 — 2729 19 ; 23'37!+o- 3| 0°go5] 0 5073611 |+ 333/ —vo|—1145(— 348 |—41| ©°'5072000
Feb. | 137 7 3'i34'°23 2727 18 \ 23'4" ©70310°904 | 0° 5074577 133] 9| 1148 537 1 411 0°5072975
19121 190 8 z4'34°813 2°27| 20 i 13'46, 0-03/0°go5] o 5072858 133) 1| 1130 548 41| o°goyrz41
Night| 138 | 9 21:32°9n 229 20 l z.q‘..;'i 0°03/ 0 go3 | 0 5076945 133 11| 1150 518 41| o°'g50oy5358
! i | Mean 0°50728094
19th| 139 | 18 3534°488[— 2727! 1y 21'5z‘+0‘ o'gn | 05053555 |+ 133~ B|—1103/— 352 |—41| o-50719By
Feb.| 137 | 19 31'34°038 2:25 18 | 22°55| o 100 g10] 0 50743545 133 9| 1105 541 41| o°5072982
Dnay | 140 | 20 2534824 2°27| 19 | 22°68! o-10/0°gog| 0° 5072835 133 0] 1m 551 41| o-5071125%
138 1 21 18i33° 001 2+25] 20! zz';ﬁ' o-1010°goB| 05076922 133l sl g 319 { 4V 0-5075369
Mean o' 5072808

Mean of Day and Night ... {0:-5072896

19th | 138 6 40'32°996|— 2°06) 20 | 22-K8| +0° 03| 0" gog| o- 50760932 [+ rar|— 11— 1121| —520 |—41| o 5075360
Feb.| 140 7 31]34 %18 z2-06| 19 | 22°88| o-03j0'gog| o 5072849 1ze| 10} 1121 H1 41| 05071247
Night{ 13; | R 332{34 027 2:06] 19 | 22°92( o0'03]0'gog| 05074567 rz1] 1ol 123 540 | 41] o-5072974
139 9 25|34°467 2'06| 20 | 22°'94| 0°030-.908] 0°5073601 | | osrzg 550 41| 0'5071990

Menn | ... o' 5072804

20th | 138 | 18 42 33011~ 2°06) 20 | 22°23|+0-11{0"g12} 05076897 [+ 121|—11|—10Bgl — 522 [—41] 0 5075355
Feh.| 140 | 19 _;_;34-sza| 2:06| 20 | 22-30] o'11{0'912] 0°507282; 1at| 1] 1093 553 | 41 o©°5071230
Day | 137 | 20 29(34°043! 2-06] 18 | 22:°40] o-11lo-gri] 0r5074530 121 9| r1og8 541 41| o0°'5072902
139 | 21 2134'483’ 2706| 19 | 22°54! o'11lo'gogl 0- 5073505 120] 1e] 1104 551 41| orz071982

Mean ... o' 5072887

Mean of Day and Night ... [ 0-5072891




CHAP, VI1.] SEASON, 1911-12, 103
Table II.— Details of the Observations—(Continued).
2 | Temperature = Correction on account of
- 2 & e < P
e = == & -—:- — o .
= a 32 & [+ e Observed © @ “ Reduced
i3 s |3 -t Sl £% L. | Mime of 1 ! ° 2 Time of
[ > @® | 2 2 = : i < = o z ; ;
A H E E= = = | 2 g —6__9 B Vibration 14 £ == i~ Vibration
=13 (87| T |sl8|:cs = T & 3T g
@ 2|8 g A o s |+,
= =
Mogal Sarai—(contd.)
km| « s s o “ § s
20th | 137 6 39/34:031|— 1°88| 18 [ 22.75|+0-08/0"goy| 0° 5074557 10|~ g|—1115| —540 |—41| o'3072962
Feb.| 139 7 32|347458 1°88] 19 | 22-84] o o8/ o gog| 0’ 3073620 t1o| 10} 1119 551 41| 03072009
Night| 138 8 27[33-003 1'88) 20 | 22:92| o' o8lo'gog| o' 5076915 vio| 11| 1123 520 | 41 ©0'5075330
140 | 9 23|34°820 1°88| 19 | 22°98] ©-08{0 9oy 0- 5072843 vioi 10| 1126 551 41| o'zo71227
Mean o' 5072882
21st | 137 | 18 47|34 045|— 1°88] 18 | 2232110 14| 0914 0" 3074527 110{— Qi —1094] —~3543 |[—41] 0°5072930
Feb, [ 139 | 19 40[34° 4653 1°88) 20 | 22-44| o©°14{0-913] 0-5073605 viol 11 oo 533 41| o0° 3072010
Day | 138 | 20 33|33 001 1°88| 21 | 2235 o-14|0°g11] 0 35070922 110, 12; §10§ 321 41| 05075333
140 ' 21 25134818 1-88) 19 ) 22:71) o-14lo-911] 0-5072849 1ol 1ol 1113 352 41| 03071243
Mean 0'35072889
Mean of Doy and Nighix 0-5072886
21st | 140 6 40{34:836]— 1°65| 19 | 22°97|+0 080" 910 0 5072811 |+ 98\-10 —1126) — 551 |—41] o z071181
Feb. | 138 7 36|32°999 1°0%7 20 | 2309/ 0°'08|0°'9ag] 0" 5076927 o8 mi| 1131 520 | 43 o-5075322
Night] 139 | 8 29[34°460 1°65( 19 | 23°13| o0-08/o'9og] 05073616 98| 10| 1133 551 41} 0°5071979
137 9 21|34°013 1°67| 18 | 2322 o'oBlo°gog| 0 5074597 98 9| ri138 540 41{ o0°5072907
: Mean o' 5072862
22nd| 140 | 18 49|34 799~ +°67| 19 [ 22°63|+c*13/0°9135] 0- 5072888 [+ ()SI— 10|—1109| —553 |—41| ©0° 5071273
Feb. [ 138 | 19 41(32°984 1-67] 20 | 22°72| o'13j0°911]| 0"5076939 ()H’ o113 521 41| ©0°§07537%
Day | 139 | 20 35(34° 456 1°67| 20 | 22°85] o-13]0°911] 0 35073625 98 11| 1120 552 41| ©0°5071999
137 | 21 28[34°0n 167 18 | 23'00] o0°'13/0-909| 05054601 o8] ol 1127 540 41/ o's072982
Mean 0’ 5072906
Mean of Day and Night 0-5072884
Buxar.
hom & s , o o s 5
27th | 139 7 10|34°536(— 3-71] 20 ) 22°35/—0"031| 0-g10] 0-5073452 |+ 218|— 11} —T095] —z51 [~44] o' 5071969
Feb.| v37 | 8 2(34°096] 3:71| 19| 22°34| o0°'02]0'g10] 0°'5074412 218| 10| 109§ 547 | 44 o°35072940
1912 140 9 1)34 883 3°71] 20 | 22° 33| o©'o02(0°'g10} 05072706 218 11| 1004 551 44| o0°'3071224
Night| 138 9 36/33°038 371 21 | 22321 o'o02{0'g10] o:5076705 218] 12{ 1004 521 44| 0°'5075342
Mean | ... | o'5072869
28th | 139 | 19 13134°572|— 3771 20 | 21712|{+0°12{0'915] 0°5073373 [+ 2iB[—11]—1035 —584 |{—44] ©'5071947
Feb.| 137 | 20 6l34-529] 3°71) 19 | 21°17] o°12|0°g15] 0°5074341 218 10| 1037 544 | 44| o°'5072934
Pay [ 140 [ 21 o[34° 918 371 20 | 21° 31| o'1210'g12] 05072637 218 11| 1044 533 44] ©'5071203
138 | 21 53i33°077 391 21 | 21°44] o 12]/0'9121 0° 5076741 218 12| 10351 522 | 44/ ©°'5075330
Mean 05072831
Mean of Day and Night 05072860
28th | 138 7 |2I;;'o7;\— 399 21 | 22728 +7;T;4::;);R 0'5076750 234|—12|— -3
. k 13 ; E 507075 34|=12|— 1090 —519 (—~44| 0°307531
Feb.| 140 | B 6j34°900] 3-99[ 20 | 22°32| o.04{0'g08] 0-5072675 234 11| 1004] sz0 | 44 0-20;‘:2,2
Night| 137 9 1347106l 3:99| 19 | 22734| o-040'9goB| o' 5074391 234 10] 1095 539 | 44 o.';.,;zg”
139 | 9 5334°348|  3-09( 21 | 22°38] o'04/0°906) 0'5073426 | 234| 13| 1093l 549 | 44| 03071938
i Mean i 0'5072856
209th | 138 | 19 15337 109[= 3799] 21 | 217 52(+0' 130911 ] 05070 5 5
; 53: ; ; . 5076672 234‘—'2 ~1954] —521 |—44] o-507527
Feb | 140 | 30 6|34°920| 3799| 20 | 21°58] o130 g10] 05072631 234/ 1] 1037 581 44 o‘io;fzég
Day | 137 | 21 3341200 3-99| 19 | 21°71| o°13|o'grio] o 5074360 234! 10 106y 541 44 0":07391;
1139 1 21 5803475351 37991 21 | 21°87] o130 90B) 0-5073410 234 12| 1072l s50 1 44| o-5071966
Menn 0'5072344
Mean of Day and Night 0'5072850




104 PENDULUM OPERATIONS. [CHAP. VI.
Table I1.—Details of the Observations—(Continued).
] & | Temperature| = Correction on account of
g g8 3 & <t -
g |gs| 2 |z —-| 2 -
° = £ s 2 = g &% ° Observed ° ® “ Reduced
= 3 - 'E & . S|3 £5 I Time of < 3 ° ® Time of
a 8 2 les 9 sE 122 | %3 | vibmtion | & o | & b= | 5| Vibration
2 ) o= 2 s @ D o= I3 -~ o DR
- o |8|lE=a|zs| 8 TSl e ET 8
7] = 2 - S v =]
& Fﬂl: _ 3] 3 Q ’
Buxar—(contd.)
h m s s s o ° g ! s
20th | 137 [ 7 17{347092)— 3°78[ 19 | 22°52[+0 040906 | 0°5074422 |+ 222|—10|— 1103 —538B |—44| 0 5072949
Feb.| 130 | 8 934545 378 21| 22°57) ©'04/0°906] 0° 5073431 222| 12} 1106] 549 | 44 ©-5071g42
Night! 138 | o 7|33°057| 3'78] 21 | 22°62| o'04/0'906] 0" 5076787 222{ 12| 1108 518 | 44| o°5075327
140 | 9 57|34'894)  3'78) 20 | 2264 o0°04|07gob| 0°5072687 | 222 11 1109l 549 | 44| ©3071196
Mean 05052854
1st | 137 1 19 2:j34°335|— 378 18 | 21°46/+0"0g(0°g12] 0" 5074328 |+ 222/— g[—1052] —542 |—44| ©'5072003
Mar.| 139 | 20 13|347572| 3°78| 20 | 21-49] o'og|o-912]| 0’ 5073375 2220 11| 1033 553 | 44| ©-5071936
Day | 138 | 21 8337083 3778 21 | 207530 o-ogfo-gti] 0'5076726 222) 12| 1036/ 521 44] ©°5075315
140 | 21 58i34°901 378 20 | 21°72| o'oglo'gr1] 05052650 2220 1t 1064 552 | 44| ©-5071201
Mean 05072830
Mean of Day and Night 0'5072846
Ist ‘ 140 | 7 25|34°88g|— 3°69| 20 | 22753/ +0"0B| 0" 90B| 0° 5072698 |+ 217|—11|—1104] —550 |—44] © 5071206
Mar. ! 138 B 18]33-0061 3°69| 21 | 22°60. o-'0Blo-909]) 0307677 217 12| 107 520 44 ©O'5075312
Night| 39 | 9 10|34°536] 3°69| 20 zz-ﬁgi o080 9gog| o- 5053451 2e7[ 11| rrr2 551 44| o's071950
137 | 10 1{34 090 369 18 22772 0-08| 0 goB ] o- 074428 217 9| 113 539 44| ©°5072940
| | Mean o' 5072852
2nd | 140 | 19 2634 912|— 3°69| 20 ("5340 14{,0:912] 0°5072648 |+ 217(—11|— 1085 —553 |—44| o'5071202
Mar.| 138 | 20 18[33°05% 369 22 | 21 boi o' 14/0°g11 | 0°5076746 217| 13 1038 s21 44 ©° 5075327
Day | 139 | 21 1034 563 369 21 1773, ©0-14/0°9g11 | 0°5073399 217) 12) 1obg §52 | 44| ©°5071043
135 1 22 2034°110l 3°69! 19 | 21'90 o'14l0'910] 05074382 217 10| o7zl F41 44 ©°5072032
Mean 05072851
Mean of Day and Night 0:5072852
Muzaffarpur.
hom{ = 8 , o o ) H
Sth | 138 7 56/33°031 2:25( 17 | 21-46|+0°10[0° 016} 0°5076B50 |+ 132|— 8|—1052|— 524 |—46| o 5075352
Mar.| 140 8 47|34-8062 2°25| 20 | 21°54| ©-10]0"g15) 05072753 132 11| 10§85 554 46| o'so71219
1912 137 9 44|34 007 2:25 19 [ 21°66] o°r1ojo 915} 0°5074458 132 10| 1061 544 46{ 0-5072949
Night| 139 | 10 35[34°508 2°25( 20 | 21°70| o0'10|0-914] 0°50735812 132| 11[ 1063 554 | 46| o'5o71970
Mean | ... o°'5072873
9th | 138 | 19 56/33-056 2°25] 20 | 20791/ +0°15/0°921] 05076791 |+ 132|—11]—1025)— 527 [—46] o-5073314
Mar.| 140 | 20 48|34 BRO 2°25| 20 | 20°9B] o-15/0°919] 05072703 132 11| 1028 557 46| o'go71193
Day | 137 | 21 41|34- 95 2-25 20 | 21°13] o'15/0°918] 05074416 132 11| 1035 545 46 o-z072901
139 | 22 34/34 528 2725 20 | 2129/ o-15/0°918) 0: 30713450 132 11| 1043 556 46| o0'5071940
Mean o' 5072841
Mean of Day and Night ... 10-5072857
9th 137 | 8 1,34°067— 2714/ 19 | 21 724 0°00/0°915 | 0-50744;8 |+ 126)—10|—1004] —544 |—46) 05072040
Mar.| 139 | 8 54'34°509] 2°14] 20 | 21°78; o'09l0-915| 0° 5073509 126 11 1067i 554 | 46| o'§o71987
Night. 138 9 47i33 028 2°14| 21 II'B” 0’090 g15]| 05076858 126 12 1072, 523 46{ o0° 3975331
140 | 10 372_;4'850 2714 21 | 21°92' o‘og[o‘gi5} 05072781 126 12] 1074] 554 46] o-zo71221
} Mean | ... | o'5072862
10th{ 137 | 20 1!347103 214 18 | a1° 10| +0°14|0°919] 0° 5074399 |+ 126|= g|—1034] —3546 [—46] o° 5072890
Mar.| 139 | 20 §3i34°535] 2714] 20 1|-|6| o0'14/0°'g18| o' s®53450 126 ni 1037) 556 | 46 o-5071926
Day | 138 | 21 4633 045 2:14] 31 | 21731, 0'14/0:918| 0° 5076816 126 12| 1044, 525 | 46| ©0'5075318
140 | 22 36'34°873 2'14] 20 | 2i-42] o-14l0-917) 0'5072730 126 11) 1050 556 46| o.5071193
Mean ... | o°5072831
Mean of Day and Night ... | 0:5072847




CHAP. VL] SEASON, 1911-12, 105
Table II.—Details of the Observations—(Continued).
° 2 | Temperature | = Correction on account of
o o
=] 212 5 |3 - =z
° E = ; 3 = E 5 g &5 Observed ® e - Reduced
= E} = = S 3 g . Time of = . L= ° ® Time of
A | E 2 |22 ) @ ( <2123 | £ | Vibration e ol 2 == | = | Vibration
> < T = ) v o a2 = D= @ ‘o o]
= ] [&) IS} 2 -] s = < o o = s =2
@ 5|8 |[ga| A = E1& |=
i = | © Lol -
Muzaffarpur—(contd.)
o s s , o o s 5
10| 140 | 8 2|34°831— 1'83| 20 | 21°88[+ 0030 g13] 0°5072821 |+ rogl—1i[—1072| —553 |—46] ©°5071248
Mar, 138 | 8 3833 022 1-85 21 [ 21°92| o'03/0°913] 0°507686¢ 109! 12| 1074 322 46] ©°5075324
Night| 139 | 9 54|34'510 1-85| 20 [ 2195 o©-03/0°913] 0°5073508 rogl 11| 1076| 353 46 o 3071931
157 | 10 43{347 0731 1785 19 [ 21°97| oro3lorg1zf 0 z074463 | rogi ol ro77| 542 | 46 05072897
Mean o' 5072850
1th| 140 | 20 6l34-873|— 185 19 | 21°32[+0"10{0°g17] 0° 5072727 |+ 109|—10/— 1045 —&56 |—46] o z071179
Mar.| 138 | 21 0133'0|8 1°85) 21 | 21-34| ©o°10/0°916] 0:50768%0 109 12| 1046 a24 46| o-5075301
Day | 139 | 21 32(34°513 1-850 20 | 21°46] o-10/0°g16] 0" 50533501 109 11| 1052 835 46| ©0°'5071046
137 1 22 14134081 1°83] 19 | 207551 o'10 o'q‘|4 05074446 109/ 10| 10356 343 46, 0-3072900
Mean o 5072847
Menn of Day and Night 0:5072848
Majhauli Raj.
h m s ~ . ° o ‘ s | 0
15th | 139 | 8 211347 457|— 2746 18 | 24-37|— 004l 0°902] ©0°5073621 |+ 144]— 9l—1194] — 3547 |—41| ©°3071974
Mar.| 137 | 9 17]34°015] 2746/ 19| 24°3; 0'04‘0'901 0° 5074592 144) 10| 1194f 536 | 41| 0 s072955
1912 | 140 | 10 13'34° 807 2:46] 19 | 24°32| ©0'04i0-902] 0°5072872 T44, 10| 1192 547 | 41| o-5071226
Night| 138 | 11 7|32°986 2+46] 21 | 2428 ©°04; 07902 0- 5076956 144| 12 1190 516 41| 0°5075341
| Mean | .. o'5072874
16th | 139 | 20 24{34°475|— 2°46! 19 | 2354 +°'lzl 0°9o7| 0°5073583 |+ 144{—10[— 1153 — 3550 |—41] ©°3071973
Mar.| 137 | 21 17j347033| 2746 19 | 23°64] o012/ 0°go7 ] 05074552 144; 10| 1138 339 | 41| 0 5072048
Day | 140 | 22 10!34'Roﬁ 2-46| 20 | 23°74| o°'12/0°9o6] o' 5072871 t44| vi| 1163 549 41| o°3071231
138 | 23 5i33°008 2:46] 20 | 23°88] o0-12/0°'904| 05076905 144l 11l 110l 317 | 41| o-3075310
Mcan 0° 5072871
Mean of Day and Night 05072872
16th| 138 ) 8 27 33:007 — 2°20] 20 | 24°09|+0-01]0'g03 | 05076907 Y+ 129)—11]—118B0| —517 |—41| o 5075287
Mar.| 140 | 9 1834.813 2°20( 20 | 24°12| o-01|0°'9go3] o'5072858 129 11| 1182 547 41 o-goyi1206
Night| 137 | 10 11134° 030 2:20 19 | 24°13] o'o1/0°9go3 ] o'5074558 129 10| 1182 536 [ 41y o0°5072918
139 | 1y 3|34°464 2°20( 20 | 24712 o'o01|o0'9o3 ] o'5073607 129 n| 1182 547 | 41| ©-5071933
Mean 0'5072842
17th | 138 | 20 32|33 004|— 2°20| 20 | 23°65|+0°11|0°906] 0 5076913 [+ v29[—tt]—1160] —518 |—41| o 35075312
Mar. | 140 | 21 22|34 810 2°20( 20 | 2372 o°'11|0"gob| o' 5072865 129 11| 1162 549 | 41 0':.;07}'211
Day | 137 | 22 16[34° 011 2-20l 18 | 23°85] o©°11{0°go4 ] 0 5074602 129 9| 1169 337 41 0'50729'7;
139 | 23 8l34°462 2:20l 20 | 23°96] o 11j0°904) 0" 5073612 129] | 1174 548 41 0'5o7|96:;
Moan .., o' co72871
Mean of Day and Night ... | 0-5072856
17th { 137 | 8 32(34'015]— 2-17] 1B | 2415/ +0°15|0° 903} 0° 50745 3 5
k 3234 S X 592 [+ 127|— 9|—1185] —336 |—41] o-'z0
N_[ar. 139 9 23/34°455 2°17/ 19 | 34°32| o0'15/0'902| 0°5073628 127 19 ug; 247 41 o-iogfgg?
Night| 138 | 10 lg_;:'qgﬂ 2°17| 20 | 24°48 o'15/0°gor] 0'5076977 127/ 11| 1200 :515 41 o'}o7gqq;
140 | 11 BigatyB7 2017|106 | 24°53) o'15le‘gor| osoyagrz | wzj| 7| ta02] 546 | 41| 05071243
18th | 137 | 20 31347015 7| 18 6 iy o sentny
: l34° - 20| 1 24°02/+0°17|0°906] 0° 5074592 |+ 137|— 9[—1177] —538 |- 41 *507293
Mar.| 139 | 2t 22(34°456] 2°17) 19 | 24°15] o°17{0°'905] 0° 5073626 u; 10| 1183 548 :: 2-':27.-93':
Day | 138 | 22 1531'025 2°17) 20 | 24°31] o 17/0'9o6]| o° 5076938 127] 1 nigi 518 | 41 0-20;53;4
“m . . . . . %
140 [ 23 5l34°780l 2497 20 | 24°45] o'17]0"905) 0°50712928 127 11}l 1198 548 ) 410 o-3071257
& Mean ... 0°5072877
Mean of Day and Night ... 0:5072875
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PENDGLUM OPERALIONS.

Table I1.—Dctails of the Observations— (Continued).

[CHAP, VI,

e ° £ 'l'empertntrure1 & Correction on eccount of
g | B |8 ] 8 |F| o —
2 | 2 & leg = E| o & ‘s Observed 2 @ - Reduced
] < I 53 - FR 521 - Time of 3 2 > ® Time of
] £ £ ZE $ p gé 521 % Vibration ~ ° 5 fad” Z | Vibration
S|l g 8T v |E]EE15% 3 2| 4| & | &< | £
7} =18 .;.E 2 I a o 5 C.° =
i j a1 bl !
Majhauli Raj—(contd.)
hmi s £, . . ¥ s
18th | 140 8 36(34°784/— 1°88 1y | 24°53/+0°03|0'902] 0'5072021 |+ 110f—10|—1202] —3547 |—41| o 5071234
Mar. | 138 9 28|327955 1°88[ 20 | 24°57| ©0'03}0'goz| o' 5076982 11e| 1] 1204 516 | 41] o'3075320
Night] 139 [ 10 19(34 445 1°88] 20 | 24°60( o-03]0'goz| 05053649 110 11| 1203 547 41| 0'5071955
137 | t1 11{33°989 1°88] 15 | 24'59| o°03/0°903] o 5074652 110 6| 1205 530 | 41| o-5072974
Mean | .. o*50728%0
19th [ 140 | 20 37|14°8Bojj— 1°88 19 | 24°30/+ 0 0y| 0-907 | 0- 5072871 [+ 110[—10|—1186] —g30 |—41| o©'30711094
Mar, | 138 | 21 20|32°986 1°88( 20 | 24°29| o0'0g|0°906| 05076957 1o 11] 1igol 518 | 41| o'zoy5307
Day | 130 | 22 2034°443] 1°88| 19 | 24°35| o-09/0"906| o' 5073655 10| 10l 1193 549 | 41| 0°50719;72
137 1 23 111347003 1°88 19 | 24°48] o'o0glo-go;| o' 5054618 110l 10} 1200 538 | 41! o0'5072939
Menn 0° 5072853
Mean of Day and Night 0-5072862
Gorakhpur.
hm) s s , R . s s
25th | 139 9 18|34°375/— c°78 18 ( 2652, + 0’07/ 0°'89go] o' 5073802 [+ 46|— 9l—1209| —539 |—43| o0°5071959
Mar.| 137 | 10 11[33°943 078 18 [ 26-34] o'07[0°8g0] 05074752 46 9| 1300 529 | 42| o-5072018
1912 | 140 | 11 5/34-724| ©0°78| 19 | 26°62| o0°07|0'890( o 3073048 46 10| 1304 539 | 42| o's0j1199
Night| 138 | 11 59|32°9106] 0°7B| 20 | 26° 70| ©'07(0-88g] 0-5077137 46| 11| 1308 509 | 42| o0°5075313
Mean 05052847
26th | 139 | 21 12(34°394j— 0'78] 17 | 26 04[+ 0 11{0"Bg1] 0-5073561 [+ 46|— 8|—1276] —z40 |— 42| ©0'5071041
Mar. [ 135 | 22 4|33°047] ©0°58 19 | 26°11| o'11]0°891] 0°5074745 46] 10l 1279 320 | 42| 05072931
Day | 140 | 22 38[34° 729 0°78) 20 | 26°21] o-11|0'890] o' 5073010 46| 11| 1284 539 42| o'5071186
, 138 1 23 51j32 808 o 78 21 [ 26-34] o-11)0-88¢g| 0.5075163 46l 13l 1291 500 42| 0°'5075355
Mean o°5072853
Mean of Day and Night 0-5072850
26th | 118 9 37|32°90o3|— o+45] 21 [ 26°81|+0°12/0°885] 0 5077149 |+ 26|— 12]—1314] —500 |—42] o°5o075307
Mar.| 140 | 10 28|34 697 o0°45| 20 | 26°92] o'12(0°8B4| 05073107 26| 11} 1319 536 42| 03071225
Night| 137 | 11 23|33°942 0°45| 19 | 27°05] o'12/0-B84] o' 5074750 26| 10l 1325 §25 | 42| o-5072880
139 | 12 14|34 3060 0°45) 20 | 27°13] o0°12(0°884| o' 5073832 26( 11| 1329] 36 | 42| o'zo71940
Menn o'5072837
27th| 138 | 21 40|32°9oj|— ©-45| 20 | 26°53 +0°16{0°B8g| 0 5077145 |+ 26/—11|— 1300 —509 |—42 ©'5075309
Mar, | 140 | 22 30|34 716 0°43| 20 | 26:64! o0'16{0'885| 0" 5073065 261 11| 1308 538 | 42| o'Ro7I19§
Day | 137 | 23 24{33-940| ©0°45| 19 | 26" 78] 0'16/0°886] o 5074762 26] 10| 1312] 526 | 42 o 5072898
139 | o 13134°3751 o045 21 | 26°95] o' 16jo-885] 05053811 26] 12l 321 530 | 42| o'5o71926
Mean o' 5072832
Mean of Day and Night 0'5072834
27th | 135 9 19|33°914/— o-60] 19 | 27" 34| +0"06j0"884 | o 5074820 [+ 35 |—10j—1340] —525 [—43 0’ 5072938
Mar.| 139 | 10 10[34- 355 o0'6o] 18 [ 27°44| ©0-06/0'885 | 0- 5073846 35 9| 13451 536 | 43| o'5071949
Night| 138 | 11 g5|32-88: 0°60| 21 | 27°50 o'06(0"885 | 0°5077206 35 12| 1348] 506 | 42{ 075075333
140 | 11 §5|34°689 o'60| 20 7'50 ©0°06j0°886 | o-5073123 15 11| 1348 537 42| o°goj1220
Menn 0" 5052860
28th | 1357 | 2t 23|33°'933|— o-60| 19 26'73|+o'os o'Rga ] 05074748 |+ 35 |—~710|—1310] —530 |~42 o:,:;ozzqu
Mar.| 139 | 22 15{34°370]| ©°60| 21 | 26°73 o-08|0o'8Bg1 | 0° 5073812 35 12| 13100 540 | 42 0.3011943
Day| 138 | 23 9|33 901 o0'6o| 22 | 26°8Bo| o-oBjo-Bg1 | o' 5075157 a5 13| 1313 10| 42| o 5015314
140 | 23 59|34°511] o°'6of 1B | 20° 91 o'oBlo"8go | 0°50730%3 35 9l 1319 539! 430 o'go7r199
Mean o-5072R44
Mean of Day and Night. 0-5072852
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Table 11.—Details of the Observations—(Continued).
° 2 | Temperature | = Correction on account of
- L E |2 e |[= <
g ot =73 3 = Iy e ] . =
= = Z Obgerved ® = Reduced
el=!1Z =25 % [z _| Tz & | Timeof | 3 5| 2 |el| Timoot
S T2 e | 2g| 22 = P - = = ) z i i
=] c x - 5 Ta | <S¢ @ Vibration = ] 2 z Vibration
o ] 5a S g | 83 |O= 4 e = @ Ll 2
MBS | B |E|BE =] & g &l 3 |g
l o 2o é e ; S E _5 |
Gorakhpur—(contd.)
kom| = s , o ° £ »
28th | 140 | 9 39i34°711|— o-7j| 17 | 27707/ +0-02(0"88g| 05073076 45 |— 8/—1326|— 339 |—42| o's071206
Mar.| 138 | 10 32{32°891 0°77] 20 | 27:10] o°'02|0-88g| o' 5077182 45 1] 1328 509 42| ©0°5075337
Night{ 139 | 11 22{34° 364 o-77| 19 | 27-13] ©-oz|0-BBg| o' 3073826 45 10| 1329 539 42| o-sz071931
137 | 12 14337924 o' 75} 17 | 27-13] o°02|0°B89] 05074796 45 8| 1329 528 42| 075072934
Mean 0-5072857
20th | 140 | 2t 44|34°729(— o°77| 18 | 26-44|—0" 04| 0°Bg6] 05073036 45 |— o|—1296|— 543 |—42 o°35071191
Mar.| 138 [ 22 37{32°911 o°77| 20 | 26-37| o'04)0°89b| o' 5077135 45 1l 1292 513 42| ©°50%5322
Day | 139 | 23 30/34°388| o'7i| 19 | 26-34 o'o4|o-Bg7} 0'5073773 45 | 10| 1291 544 | 42{ ©°5071931
] 137 | o z4|33°950] o°77| 18 | 26-33] o'04lo-896) 05074737 45 9l 1200] §32 | 42| 05072909
Mean 0-5072838
Mean of Day and Night ... |0-5072848
Dehra Dun
hom| s s , ° o | s s
8th | 139 | 10 21|34°478[+ 4°84] 19 | 22°93[+0°13 0'842] 0" 5073477 284|—10{—1124] —510 |—36] 0° 5071613
Apr. | 137 | 11 13|34 048 4°84] 18 | 23°05] o0-130°841] 0-5074518 284 g| 1129 500 36| o-5072560
1912 [ 140 | 12 6}34 816 4°84] 19 | 23°16] o°130°841] o 5072852 284 10| 1135 510 36| o-s5070877
Night| 138 | 13 o|32 994 4°84] 20| 23°29] o'13|0:841] 0-35076037 284 1| g 481 36; o'5074984
Mean | ... 0° 5072509
9th | 139 | 22 16]34°488]+ 4°84| 19 | 22°73|+0°19/0-845] 0- 5073556 284|—10|—1114] —512 |—36] o'z071600
Apr. ! 137 | 23 9|34°044 4-84] 18| 22°Rgl o 19/0°845] 05074528 28y g 122 502 36 o°307257%
Day | 140 o 1]34°812 4°84] 19 [ 23'07| o0°'19]0°844] 05072860 284| 10| 1130 511 36| o-°5070889
138 o 3432992 4'84] 201 2323 or19/0-841 | 0°5076941 284 11| 1138 FL] 36! o-5074991
Mean 05052514
Mean of Day and Night 0-507251
9th | 138 | 10 28]|32°9B3|+ 4°85] 20 [ 23°51[+0°13]0°843| 0°50760962 [— 285/ —11|—1152] —482 [—36| o°'5074996
A‘pr. 140 | 11 18B|34°8c6 4°85| 18 [ 23°62| o'13/0'843] 0'5072852 285 9| 1157 511 36] o°'s070B74
Night{ 137 { 12 11|34 021 4°8Bg| 18 | 23-73] o'13]0°842] 0" 5074580 285 9| 1163 500 | 36| o'5052587
130 | 13 2({34°454 4°'85| 20 | 2386 o-13]0°842 0°5053629 285 11f 1169 510 36| ©'5071618
Mean | ... | o'5072519
10th [ 138 [ 22 31|32°98%|+ 485 20 | 23-36{+0-20|0°845] 0°50;6955 285|—11|—1143] —483 |—36| ©0°5074995
Apr.| 140 | 23 21{34° 812 4°85| 19 | 23°54| o0°20|0"844| 0.5072861 285 10| 1153 (18] 36] o° 5070866
Day | 137 o 16|34 015 4'85| 17 | 23°73] o°'20{0°B44) o' 5074591 283 8] 1163 so1 36| o-5oy2598
139 v 71347459 4°85) 19 | 23-89] o°20l0'8431 0' 5073618 285] 10l 1171 gI1 36| o'j5071605
Mean 0°'5072516
Meon of Day and Night ... | 0-5072517
10th [ 137 | 1o 39[34-001|+ §-22| 17 | 24”14 +0"13|0°843] 0' 5074623 306[— B|—1183] —so1 [—36] o's072589
Apr.| 139 | 11 32|34°440| 522 19 | 24°30[ ©°13/0°842] 05073660 306| 10| 1191 510 | 36| o'go71607
Night| 198 | 12 25[32°962 5'22( 20 | 24°38] o-13/0°841 | 0 5077011 306 1| 1195 48% 36| o's074982
140 | 13 15|34° 781 5'22| 18 | 24°51] o0°'13|0'841] o-507292% 306 gl r201 sto 36| o° 5070865
Mean | ... | o"s0725171
1th | 137 | 23 43[347007|+ 5°22| 17 | 24°03(+0'19{0°845] 05054610 306|— 8[—1157] —g02 |—36] o°5052581
Apr,| 139 | 23 34]34°43% 5°22( 19 [ 24°19] o'1g9|o°B43] 0'5073671 306) 10| 1185 sI1 36| o-5071623
Day| 138 | o 27|32°g62 522 20 | 24°36] o‘19|0°842] 0*5077012 306 11| t1104| 482 36| o-.5074983
140 ) 1 1913478 5221 18 | 24°54] o-19/0'8411 05072927 306 o 1202 s1o | 36 o's070864
Mean 0°5072513
Meap of Day and Night 0:5072512
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Table 11— Details of the

PENDULUM OPERATIONS.

Observations—(Continued).

[CHAP. VI,

. £ | Temperature | . Correction on account of
g | 8 |s_| & |7 = —
o | £ | = |EE| & | & & S | Observea |7 ® | Reduced
|23 B8] . |8l® x| m | Timeof | 8 3 S 2 | Timeof
=] & @ el < 5| <3 h= Vibration | = e a3 [ 3 | Vibration
o H L e o = 28 1.2 2] s =< ]
Ay ] S = S @ g e £ - - 2 ] o
@ | P = | 8 88| a S g 8 2
o ] o = a
Dehra Dun—(contd.)
hom| s K , ° o B )
11th| 140 | 10 44l34 551+ 3°41/ 18 | 25-11}+0 08| 0-837] 0° 5072991 [— 318/— g/—1230] —3507 |~36 o 5050801
A_Q'pr, 138 | 11 37|32-937 3'41| 21 | 25-15| o'08|0°838] o'5077072 318 120 1233 479 36| o0'5074904
Night| 139 | 12 2B|34° 407 5°41| 19 | 25°24| o0-08[0°838] 0'5073729 318 10| 1237 508 36] or3071620
V37 | 13 21433-970 5411 18 | 25°31] 0'08|0°839| 0-5054095 318 9l 1240 408 | 36| o'5072504
Mean | ... | o'3072525
12th | rg0 | 22 46i34-560|+ 5-41| 21 | 24°88|+0 19/ 0'842] 0-5072971 |— 318(—12|—1219| —3510 |[—36] o' 5070876
Apr.| 138 | 23 39327942 5°41| 21 | 25°03] o'19/0'By0| o' 5077058 318 12| 1226 480 | 36| o'5074980
Day | 139 0 29|34 412 5741 19 [ 25°21] o'19/0°840] 0° 5073721 318] 10| 123§ 509 36) o's071613
137 t 20[33°977]  5-41] 18 | 25°36] o 19/0°8391 0" 5074678 318 9] 12431 4981 36/ o'sorzsy4
Mean .., 05072512
Mean of Day and Night 0:5072519
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In Table III are shown the times of vibration at Debra Din at the beginning and end of

the season.

Table II11.—Times of vibration at Dehra Dun.

Date 137 138 139 140 Meao
1911-12 s s s s [
November, 4-5 0°5072570 0:5074990 0°5071609 0-5070887 0-6072514
" 5-6 2593 4998 1619 0877 2522
. 6-7 2564 5001 1620 0832 2517
»” 7-8 2574 4984 1629 0886 2518
Mean 0°+5072575 0°5074993 0-5071619 0°5070883 05072518
April, 8- 9 0-5072568 0-5074987 05071607 0°-5070883 05072611
. 910 2592 4996 1611 0870 2617
s 10-11 2585 4982 163 0866 2512
py  11-12 2584 4990 1617 0883 2519
Mean 0-5072582 0-5074989 0-5071612 0-5070875 05072616
General Mean 0-5072579 0-5074991 0-5071616 05070879 0-5072516
Difference, Apr.-Nov, + 7 - 4 -7 ~ 8 -3

The agreement bhetween the two values is satisfactory, but we shall as usual tabulate the
differences between the mean and individual pendulums.

These are shown in Table IV,

Table IV.—Differences between the mean and individual pendulums.

Stalion 137 v 138 v 139 v 140 v

Delira Din —57 | +15| —2475 ( — 1| 4899 | — 4| +1635 | — 9
Japla =7t | + 1| —2483 | — 9| +904 | + U] +1648 | + 4
Daltonganj -7z o) —2481 | — 7| +0906 [ + 3| +1646 | + 2
Ranchi —74| — 2| —2483 | — 9| +gog | + 6| +1650 | + 6
Gaye 550 — 3| —2479| — 5| +gog | + 6| +1647 | + 3
Monghyr =753~ 3] —2453 | + 1| 490z | — v | +1647 | + 3
Arroh =74 | = z| —2471 | + 3| +goo ( — 3| 41647 | + 3
Sasoram —50 | + 2| —2477 | — 3| +0o03 o +1642 | — 2
Moghal Sarai —80 ) — B —2463 | +v1 | +8g4 | — 9| +1649 | + 5
Buxar =81 | — 9| —2466 | + 8| +go1 | — 2| +1646 | + 2
Muzaffarpur —63 | + 9| —2482 | — B | +go5 | + 2| 41642 | — 2
Majhauli Raj ~86 | ~14 | —2451 | +23 | +900 | — 3 +1636 | — 8
Gorakhpur ~70 )+ 2| —2477 | — 3| +oo4 | + 1| +ub643 | — 1
Debra Diin =67 [ + 5| —2474 o +go3 o] +1640 | — 4

Mouns —-72 — 2474 +go03 + 1644

Means of 1910-11 —62 — 2477 + 902 +1636

‘ The variations in the differences are of about the same amouut as in previous years and
the.re is no evidence of progressive change in any one peadulum. The observations at Majhauli
Raj appear to have been bad.
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In Table V are shewn the times of vibration of the ﬁ:ean and individual pendulums at
each station with the values of g deduced.

Table V.—Mean times of vibration and deduced values of g¢.

Station 137 138 139 140 Mean

Dehra Diin e s, 0°5072579 0° 5074991 0°5071616 05070879 0°5072516
Japla vee .. 0'5073122 0:5075534 0'§072147 0:5071403 05073051
+ 543 + 543 +531 +524 +333

L2 978853 978 853 978858 978861 978856

Doltonganj 5. 0'5073199 05075608 o'5o0j2221 0'5071481 0'5073127
+ 620 +617 + 603 + 602 +611

9. 978824 978-825 978829 978831 978°827

Riinchi . 015073534 05075963 05072571 o'5071830 05073480
+975 +972 +955 +051 +964

g 978687 978688 978694 978690 978°691

Gaya s, 05073055 ©°5075459 0'5072071 0°5071333 o*5072980
+476 +468 + 435 +454 +464

g. 958879 978-882 978887 978888 978884

Monghyr 5. 0°5072991 0°5075380 0°5072014 0°5071269 05072916
+412 + 398 + 398 + 390 + 400

g 978904 978909 978909 978 912 978909

Arrah 5. 0° 5072967 05075364 075071993 0'5071246 0’ 5072893
+388 +373 + 377 +367 +377

g 9787913 978-919 9787917 978921 978918

Sasaram e 05073000 05075407 03072027 03071288 05072930
+421 +416 +411 + 409 +414

g 578" 900 978902 978904 978" 903 978°903

Moghal Sarai 8. 0°5072969 0'5073352 0°5071993 0°5071240 0'5072889
+ 390 + 361 +379 +361 +373

g 978912 978924 978:917 978 924 978919

Buxar 8, ©°5072933 0°5075318 o’ 50571951 o°5091206 0" 5072852
+354 +327 +335 +327 +336

g 978926 9787937 978°934 978937 978933

Muzaffarpur 6. 05072914 0°'5075333 0° 5071946 0'5071209 05072851
+ 335 + 342 + 330 + 330 +335

9. 978934 978931 978936 978936 978934

Majhaunli R3] ... 8. 0°5072952 0'507531% 0° 5071966 0'5071230 0° 5072866
+373 +326 + 350 + 351 +350

g. 978919 978°937 978-928 978°927 978°928

Gorakhpur s 8. 0°'5072916 0°5075323 0°5071942 0°5051203 o' 5072846
+337 +332 + 326 +324 +330

g 978°933 978935 978-938 978938 978936

The Reduction to Sea Level.

The orographical correction was only computed for Ranchi, this being the only station at
which it was at all likely to be appreciable. It was, however, found to be only 0°0001 which is
negligible.
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The abstract of the season’s results is given in Table VI.

Table VI.— Abstract of results.

Corrections
Station He]ght e for for mass 7“ 7 .‘7‘711
height (Bouguer)
Seet dynes dynes dynes dynes dynes dynes
Rinchi ... 2167 |978:843| —0'203| +0°073|978°713|978-691| —0*022
Daltonganj eo | 7071978-886| —0'066| +0-024|978:844|978°827| —o0*017
Japla .| 474|978 920 —0°044| +0'016|G78-892|978-856| —0'036
Gaya .| 361978938 —0 034 +0°012{978:916|¢78:884| —0°032
Sasarim ... | 340|978°949| —0'032} + 0011 |978:928|978'903| —0-025
Moghal Sarai ... | 257|978°972| ~0°024| +0'009|978°957|978 919 | —0° 038
Monghyr .| 1541978 979| —0'014| +0°005|978°g70|978 909 | —o0* 061
Arrah w. | 188)978°992| —0°0c18| +0°006|9g78°980| 978918 | —o*0b62
Buxar ... |1 207|978'g92| —o‘01g| +0°007|978°980]|978:933| —0*047
Muzaffarpur ..v | 179]/979°031| —0*017! +0°006|979-020|978°934 | —0-086
Majhauli Raj ... | 219|979'043| —0*021| +0°007]|979:029| 978928 | —o-101
Gorakhpur w. | 2579797076 | —0*024| +0°009|979 061978936 | —0"125

At the end of Chapter IV, in the discussion of the results obtained in the Central Provin-
ces, it was assumed that a residual of — 030 represented normal gravity. With the same
assumption here, we see that gravity at Daltonganj, Rinchi and Sasaram is relatively in excess
and at Gaya, Japla and Moghal Sarai it is only slightly in defect. There seems to be no doubt
that Daltonganj and Rinchi are on the belt of high density and this may extend north of
Sasaram on the west and nearly to Gaya on the east. In connection with this uncertainty as to
the northern edge of the belt it may be noted that at Allahabad a relative excess of gravity was
found, although at Maihar to the south there is a relative defect (vide Chapter IV).

The case of Sasaram and Japla is exactly similar and it is possible that the area of high
density indicated by the residuals at Sasaram and Allahabid is separated from the “hidden chain”
by a negative belt passing through Japla and Maihar and on to Saugor. We have, however, only
shight evidence of this,

The large values of g —¢, at thethree most northerly stations, Muzaffarpur to Gorakhpur,
show that gravity is in greater defect than at other stations similarly situated with reference to
the Himailaya. At Kaliana, which compares with Gorakhpur, the defect is only -081, a
difference of *024, and at Kesarbari which is slightly nearer to the hills the defect is *067. The
whole of this season’s area north of the Ganges may, therefore, be considered as a trough of un-
usually low density and this fact helps to account for the southerly deflections of the plumb-line
which have been found as far north as Muzaffarpur, since the trough masks the northerly attrac-
tion of the Himalaya.



CHAPTER VIL

The Pendulum Operations in 1912-13.

The area selected for determinations of gravity for this year was the gap left between
Major Lenox Conyngham’s work south of Dehra Dun which extended to Gesupur, near Delhi,
and Captain Cowie’s observations in the north-western portion of the Central Provinces.

The results obtained in the former area (vide Chapter I) shewed that the defects of gra-
vity decreased in the usnal manner as we recede from the hills and pointed to the probability
of a relative excess of gravity being found not far south of Gesupur, while the observations from
Amraoti to Hoshangabad indicated that this area formed part of the “hidden chain”. The
proposed observations were, therefore, intended to define the northern edge of the “hidden

chain” and to determine whether the decrease in the deficiencies of gravity continued south of
Gesupur.

Latitude observations had  indicated the existence of an area of high density extending
from Jhansi to Sipri, this area being, however, scparated from the main ‘‘hidden chain’’; it was
hoped that the pendulums would define this also.

Observations were also made at Kalianpur, the station of origin of the Indian Triangula-
tion, at which place Captain Basevi swung his pendulums in 1867. A reference to the previous
value of gravity, and also to those at the other old stations which have been occupied during the
present series of determinations, will be found at the end of this chapter.

Of the stations visited, Kalianpur is on thc western edge of the high ground which runs
up through Sipri almost to Gwalior and which divides the Betwa and Chambal rivers. Bhopil,
Goona and Sipri are in undulating country with scattered hills, the rest of the stations being on
level ground. /

The observations throughout the season were made by Captain H. J. Couchman, R.E.

The descriptions of the stations are given below:—

Bhopal.
Latitude ... 23° 15" 58"
Longitude ... 77° 25" 07
Height 1630 feet.

The pendulums were swung in the second room from the south end of the Bhopal Dak
bungalow situated about 200 yards east of the railway station. The size of the room 18

154 feet x 14} feet and it hasa concrete floor, tiled roof and ceiling. The height was determined

BM.29

by levelling from the G.T.8. -~z of Main Line 34 (Nandgaon to Sironj).
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Kalianpur.
Latitnde ... 24° 77 11”7
Longitude ... 77° 39" 17"
Height 1763 feet.

The ohservations were made in the western of the two buildings at Kalianpur, which was
originally built as an office and where Captain Basevi swung the old pendulums in 1867. The
size of the room was 30 feet x 12 feet and it had a stone floor, stone walls and flagged stone roof.
The pendulum stand was placed 1 feet from the south wall,

Bina.
Latitude e 2% 107 417
Longitude ... 78° 11" 16"
Height 1355 feet.
The height was determined by levelling from the G.'I' S. i‘f'ﬁs of Main Line 60 (Katni to

Sironj). The pendulums werc swung in the western room ol a semi detached house situated at
the eastern end of Bina Bazaria and belonging to Babu Ram Chand, Railway Permanest Way
Inspector. The floor was of stone flags and the roof also, hut the latter being in bad repair with
many holes, the temperature conditions were somewhat unsatisfactory. The size of the room was
20 feet x 14 feet.

Goona.
Latitude ... 24° 38 48"
Longitude ... 77° 19" 13"
Height 1569 feet.

The height was determined from a P.W.D. bench-mark in the verandah ot the dak bungalow,
the height of which was given as 15678 feet. The peudulums were swung in the second main
room from the south end of the dak bungalow. The size of the room was 16 feet x 16 feet
and it had a concrete floor, tiled roof with ceiling.

Lalitpur.
Latitude e 2474 297
Longitude ... 78° 24° 26"
Height 1199 feet.

The height was determined by levelling from the railway station. The pendulums were
swung in the south room of the P.W.D. inspection bungalow. The building stood on a high
plinth, had a stonc flagged floor, tiled roof with ceiling underneath and the size of the room was
22 feet x 12 feet.

Sipri.
Latitude . 26° 257 52Y
Longitude ... 77° 39" 25
Height 1533 feet.

The height was determined by levelling from the supposed position of the G.T.S. bench-mark
in the old dak bungalow compound, which no longer exists, and also irom the rail level at the
railwuy station. The pendulums were swung in the Room No. 2 of the ground floor of
the Sipri Hotel. The size of the room was 24 feet x 16 feet and it had a stone floor and plaster
ceiling.
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Jhansi.
Latitade ... 25° 27" 2
Longitude ... 78° 33" 43"
Height 858 feet.

The height was determined by levelling from the G.T.S. [’g—'&? of Branch Line 63 A (Gwalior

to Jhansi). The observations were made in the south-east dressing room of the P.W.D. inspection
house at Jhansi. The size of the room was 16 feet x 12 feet and it had a stone floor, tiled roof
with ceiling underneath.

Gwalior.
Latitude oo 26° 137 57
Longitnde ... 78° 12" 49”
Height 658 feet.

B%}'fz of Branch Line 63 A

(Gwalior to Jhinsi). The pendulums were swung in the south room of Mr. Smith’s bungalow,
Morar, which was situated on the south side of the main road from Gwalior fort to Morar and
about 200 yards east of the road leading to the Alijah Club, The size of the room was
161 feet x 12 feet and it had a stone floor, flat roof with plaster ceiling underneath.

The height was determined by levelling from the G.T.S,

Dholpur.
Latitude o261
Longitnde ... 77° 54" 477
Height H77 feet.

The height was determined by levelling from a hench-mark at the railway station. The
pendulums were swung in the east-central room of the huilding originally used as the Political
Agent’s office in Tewari Bagh, Dholpur. The size of the room was 15 feet x 12 fect and it had a
stone flagged floor and a flat stone roof.

Agra.
Latitude o270 100 207
Longitude ... 78° 1" 7
Height 535 feet.

The height was determined by levelling from the Standard Bench-mark at Agra wviz.

G.TS. };T;:') of Main Line 63 (Agra to Sironj). Thc pendulums were swung in the north room

of the north wing of the District Engincer’s office situated at the junction of Metcalfe and Olia
roads. The size of the room was 20} feet x 19 feet and it had a stone floor and flat stone roof

with plaster ceiling underneath.

Muttra.
Latitude ... R7° 28" 257
Longitnde ... 77° 41" 48"
Height 562 feet.

The height was determined by Ievei]ing from the Standard Bench-mark at Muttra viz.

G.T.8. ‘—51?—:.5 of Branch Line 62 B (Hathras to Muttra & Delhi). The pendulums were swung in

the Sessions Circuit house, the room being on the east side and second from the north-east corner.
The size of the room  was 16 feet x 13 feet and it had a stone floor, flat stone roof with plaster

ceiling underneath.
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Hathras.
Latitude .. R7° 36" 52"
Longitude ... 78° 3" 227
Height 587 feet.

BM .20

The height was deduced from the G.T.S. o+~ of Branch Line 62 B (Hathras to Muttra &

Delhi). The observations were made in the north main room of the P.W.D. inspection bungalow
at Hathras which is on the Aligarh road 1 mile north of the metre gauge railway station. The size
of the room was 16 feet x 16 feet and it had a concrete floor, and a thatched roof with plaster ceiling
underneath. The Aligarh-Agra road was within a few feet of the bungalow, but no effect seemed
to be caused by the traffic.

Aligarh.
Latitnde AT M- 11
Longitude ... 78° 0° 317
Height 612 feet.
The height was determined by levelling from the G.T.S. -B-gi'{? of Main Line 62 (Meerut

to Agra). The pendulums were swung in the second room from the north end of the Aligarh Dak
bungalow. The size of the room was 20 feet x 12 feet and it had a concrete floor, stone roof with
plaster ceiling underneath.

Khurja.
Latitude ... 28° 14" 19*
Lougitude ... 77° 51" 53"
Height 649 feet.

The height was determined by levelling from the G.T.S. BMI0 of Maiu Line 62 (Meerut to

Agra). The observations were made in the east room of the P.W.D. inspection bungalow at Khurja,
situated close to the junction of the main roads from Delhi and Meerut to Aligarh. Tl e size of
the room was 20 feet x 12 feet and it had a concrete floor and flat roof.
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Satisfactory rooms were available at all the stations, the one exception being Bina
where the roof was of loose stone slabs indifferently weatherproof.

In Table I are shewn the results of the determinations of the flexure at each station.
These call for no comment.

Table I.—Flexure correction.

Means Mceans
Stati Dnt before and C‘::tht:odn Station i Date before and CAdopt'ed
Station nte after work —7, g g at after work or_rcotmn
E 10—7 aecs. 10 secs. ‘ ]0—7 secs. 10 secs,
1
Dehra Din | Nov, 11th, 1912 -394 Gwalior ... Jan. 28th, 1913 —46°8
»  15th 40°3 -40 - Feb, 1st 477 —47
Bhopal ... | Dec. 18th, 1912 —s172 Dholpur ... Feb, 18th, 1913 —57"
. 22nd 50°2 51 5 23rd 563 —57
Kalianpar Jon. Gth, 1913 —49°3 Aora : Feb. 26th, 1913 —44'6
,  1ith 483 - 49 . Mavr. 2nd 438 — 44
Binn ... | Dec. 11th, 1912 —51°7 Muttra ... - Mar. Gth, 1913 - 406
. 15th 49°9 —51 ,» 10th 41-3 —41
Goona ... | Dec, 27th, 1912 - 463 Hathras ... ; Mar. 13th, 1913 —45'2
s  3let 45°% — 46 .y 17th 446 —45
Lalitpur ... | Dec. 4th, 1912 | —38 Aligarh .. ° Mar. 21st, 1913 —479
~ 8th 5772 —-58 : ., 25th 484 —48
Sipri ... | Feb 7th, 1913 —40°8 Khurjs ... Mar, 26th, 1913 —44'2
»w  13th 41°8 —-41 CApril 1st 451 —-45
Jhinsi ... | Jan. 10th, 1913 — 462 Dehrn Dl-ll)} April 9th, 1913 — 421
w  23rd 45°5% - 46 ! »  17th 43° 4 —43

The time observations throughout the season were made by Mr. Hanumian Prasid. The
mean p. e. of the mean value of a clock rate was +0°016 sec. while that of a single value
was +0°063 sec.

The details of the ohservations are given in Table II.
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Table I11.—Details of the QObservations.
o 2 |Temperature = Correction on account of
g | £ |¢ g |= <
s 1302 [82] 2 1505 [Ea| 2| et | 2 Els g Mmoar
a 2 ‘3@ . 2 3 3 5] >
2 2 2 2e 4 “ < S S0 = Vibration | & o 2 e 5 | Vibration
[ o g 2 a 23 o= z . = H T 1
] = &1 (=) |55 | ey by B} - a a =
@ = gA | A 5° 5 a =
= =~ o
Dehra Dun.
hm| s & , o ° 8 s
11th| 137 o 46{34° 160/ + 3-37| 19 | 18:93|+0 100 861 ] 0 5074272 |~ 19B|—10/— 928) —51:1 [—40 0°5072585
Nov.| 139 1 39|34 602 3'37| 17 | 19°03] o'10{0°860] 0°5073310 198 8 932 521 40| 0 3071611
1912 138 2 33|33 109 3°37] 18 | 19°11] o0-10{0'B60| 0" 5056666 198 9 936 492 40| ©°'5074901
Night{ 140 | 3 24[34 944 37370 16 [ 19°21| o0'10{0°Bbo] 0 5072583 198 7 941 521 40| 05070876
Meun ©5072516
12¢h | 137 | 12 43|34 174)+ 3°37| 16 | 18- 74|+ 0 08| 0805 o 5074241 |— 198|— 7|— 918 —3514 [—40| o0'5072564
Nov.| 139 | 13 39(34-612 3:37| 21 | 18-84( o-oBlo 863] o' 35073289 198 12 023 523 40| 0°'3071593
Doy | 138 | 14 32{33°118[ 3-37| 2t | 18-91[ o-08|0-862] 0-507664; 98] 12| 9271 493 40| ©°5074977
140 | 15 23.34°955 3°37] 19 [ 1895/ o:08/0°862| 0-5072558 198 10 929 522 40| o 3070839
Mean 0° 5072498
Meun ol Day and Night 0°'5072507
12th | 140 0 51134'939|+ 3721 19 | 18-81| +0'10|0°862| 0-35072550 [~ 188{—~10[— 022 —322 |—40| 05070868
Nov,| 138 1 45133120 3'21( 21 | 18-91] o-'10[0°861] 05076641 188 12 927 492 40| ©°'5074982
Night! 139 2 37|34 598 3-21| 20 | 18-98] o'10/0-861] o° 5073317 1881 1y g3o 522 40! 0°5071626
135 3 293471351 3'21| 18 | 1970g| o-10{0"860] 0-5054292 188 9 935 11 40| o-5072609
Meon 0'5072521
13th] 140 | 12 52(34°907|+ 321 19 | 18 58/+0'07| 0°866) 0° 5072532 [~ 188|—10]— 910| —525 [—40| o'3070859
Nov,| 138 | 13 44(33°122 3°21| 21 ) 18-62{ ©o'0;/0-866] o°50;6636 188] 12 g2 193 40| ©0°'5074989
Day | 139 | 14 36]34 609 3'21| 20 | 18- 50| o0-07|0"865] o' 5073295 188 n 916 8§24 40| o' 3071616
137 | 15 28l347161 1-211 18 | 18731 o'07/0°R0;5| o 5074270 188 9] 0918 514 40| 035072001
Mean 0°'5072510
Mean of Day and Night ... | 0-5072519
13th| 137 036|347 162+ 3-51) 18 | 18'58[+0°08j 0-863 0-5074268 [— 2006/— ¢ — gr10] —513 |—40] ©-3072590
N_ov. 13 1 4;|347 007 3°51] 20 | 18-60] o'oRjo0'863] 0-3073300 206 11 716 523 40| o zo7ifoy
Night| 138 2 4133121 3751, 20 | 18 73| o'oRlo8hz2] 0-50560636 200 11 918 193 40| o0'5074968
140 3 32[3479353 3°51; 20 { 1B-83] o-0o8/0-861] 0 5072502 206 11 023 522 40| ©o°'5070860
! ' Meaun 03072506
14th | 137 | 12 53[34-170/+ 3°51] 18 | 18 34/+0°08|0"864] 0- 30742409 |— 200[— 9‘— 899 — 513 |—40| o0'j;072:382
Nov.| 139 | 13 48{34°Gro 3751 19 | 18 45) o-oRlo'863) o-5053209: 206) 10, 904 323 40] ©° 5071608
Day | 138 | 14 42|33°119] 3751 2t | 18-52| o°ofl{ o862 0 3076643 206] 12)  ao;l 403 | 40l o-s074983
140 { 15 31/34°957 37510 20 | (B:36] o0-08lo-862) 0-5072556 206 n] 909 22 40| o0 5070868
Mean 0 5072511
Mean of Day und Niglu 0°5072508
Lth) 140 |t 434°039]+ 3°31| 19 | 183540 11| 0°863) 0-5072550 |~ 194|—10|— Bgg' —323 |~40| o' 5070884
N.ov. 138 IR E ISR 331 21 | 18-48/ o'11]o-B61] 0- 5056638 194 12 gob 492 40] ©°-3074904
Night) 130 | 2 47ia4'6onl 3733 20 | 18°35) 011|086 ] 0-507329;3 194 11| 909 sz2 | 40| o©'s071617
135 | 3 3834164 3 31| 18 1B 671 o110 Ré1 | or 5074265 194/ 9o 915 51| 40| o'3072396
Mean 0°5072523
15th | 140 | 13 9l34964[+ 3°31] 19 'R"Ri +o'ofl|0'B64 | 0 5072540 [— 194}—10]— Bg1| —524 | =40 o 3070881
Nov. | 138 | rq4 il337122 331 2t | 18.28] o-08l0-R64] 03056628 104 12| 896 494 40| ©°5074092
Day | 139 | 14 54'34°616 3+31 21 | 1834 o'oBlo'B62]| o' 5073281 194 2 899, 322 40 ©°3071614
137 115 asf3e 073l 33l a9 | 18- 41] oroblo 862] o 5074242 194 10] 902l 512 | 40 03072584
Mean 05072518
Mean of Day and Night ... | 0-5072521




118 PENDULUM OPERATIONS. [OHAP. VII.
Table 11.—Details of the Observations—(Continued).
© ¢ | Temperature | = Correction on account of
g £ [¢€ £ |3 < e
© 2 = &d ] = 3 S Observed ® Reduced
| s = R 2 “lce |28 ‘T Vibration | & e 2 L3 = | Vibration
o - —_— = @ @ [&] ("3 - [ o]
Mg (3T C |ElEalLy] & 2] 8| E|E
i =S g8 "° & Ele |®
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Lalitpur.
hm| s | s, ° o s s
4th | 137 1 B|34205,— 8719 19 [ 167317+ 0 01/ 089y | 0" 5074151 |+ 481|—10/— 790l — 534 -3 05073231
Deec.| 139 2 2|34°6521 8'19; 2 1633 o-o1|o-898]| o' 5073202 481 12 800 844 58] o'5072209
1912 138 2 5;33'168; 8'19! 19 | 16°33] o o1{0'89B] o' 5076525 48i[ 10/ Bool s14 | 58 e'z075626
Night| 140 3 55[35' 006, 8'19, 18 [ 16°35 o-o1{0'8gB| 05052451 481 [}) 8oo 544 58| o-3507152¢
| | Mean o0°'5073162
Bth | 137 | 13 8|34-238~ 8'1()| 16 | 15:47(+0°16/0 go3| o' 5074101 [+ 4B1|— 5|— 538 —3536 |—38] o-3073223
Dec.| 139 | 14 o[34°678] B-19; 18 | 15°354| ©'16/0°goz] o-5073148 481 9 761 545 58| o-5072254
Day [ 138 | 14 25(33-176' B-19" 19 | 15°71| o<16/0°go1] o' 5076509 4811 10 770 513 38| o°'5075637
140 | 15 46{35:.011° 8 19 18 ) 15°88] o'16/0°'89g| 0" 5072440 481 9 778 S48 58 o'z071331
Mean 0°5073161
Mean of Duy and Night 05073162
Bbth | 140 1 10/34°083/— 7°73] 17 | 16°71|+0°11/0°896] 0°5072496 |+ 454|— 8|— Big| —543 [—38] 03071322
Dee.| 138 z 3!33'|47 773 191 1657 o-11]0°896] o 3056375 454] 10| B22 513 | S8l o-goy5620
.\‘ighl‘l 139 2 5434'633} 7573 17 | 16°91] o'1110°895] 0-5073230 434 8 8290 542 | 58] o'so72247
2137 13 as1347003 77730 15 | 16°94] o11o'Bgs| o-so74199 | 454] 6 Bao| 532 | 8 o'zo7zze;
! ' ! | Mean | ... | o'ge73155
6th I 140 | 13 9|347984;— 7°73 17 |} 16°85/+0°14/0'897| 0-5072407 |+ 454/— 8|- 326| — 544 |— 58] o'z071515
Dec.' 138 § vy 1133145 5°73| 19| 16:94] o'14/0°8Bg6] o' 5076582 454| 10 830‘ 513 58| o°507562;
Doy | 139 | 14 5234630 7°73) 18 | 17°0;| o-140°Bgs] o' 5073250 434| 9 836 s4z | 3B o 5072259
137 018 4313471800 74730 18 | 47 1B o-14/ 08951 05074220 4341 9| 842 532 58| o0'5073239
Mean 0°5073160
Mean of Day and Night 0-5073157
Gth | 137 1 11|34°188[— 8-09] 17 17-32j+0-03 0-896) o's074210 |+ 475|— 8]— 849| —s32 [— 58] o°'zo73238
Dee. | 139 2 2(34°630] B-og| 19| 17°34 o'osjo'895] 0'5073249 475! 10 8s0| 542 | 5B/ o0-50722064
Night| 138 2 55/33°129] B-og| 21 |7'39' 0°05/0°895| 050766120 475 12| 852 512} 5Bl o so7s6i6
140 | 3 46[34°973| B-og| 18 | 17746, o'03 0 895] 0'5072323 475 o 856 542 [ 5B o°'5071533
‘ Mean | ... [ o'so073174
7th | 137 | 13 12{34°206]— 8:09| 17 | 16°79 +0-10/0°8g8]) 05074172 |+ 475|— 8|— B23] —533 |—&B| o'5073225%
Dec.| 139 | 14 3]34°057 R-og| 19 |6-87‘ o0'10(0'898] 0'5073192 475 10| B27 544 | 58] o0'5072228
Duy | 138 | 14 57[337154| B-cg| 20 16'94' o'10l 0 897] o 5076560 478 830 3513 58' o°5o75623
140 | 15 47/34.988!  B:og| 19 | 177051 o'10lo'Bg7l 0-5072487 4751 10| 836] 544 | 5B o-gofigie
Mean 05073148
Mean of Day snd Night 0:5073161
“th ! 140 | 1 20|347974|— 7°93] 18 | 17'55/+0°12/0°895] o' 5072518 [+ 465|— 9|~ 860 — 542 |—5B| o'so71514
Dec,{ 138 2 1r33°132 7°93| 19 | 17°69] o°'12{0'Bg4 ] 05076612 463 10 863 511 58| 05075621
Night, 130 | 2 3[a4°617{ 7°93[ 18 | 17-76] o-13|0'Bg4| 05073278 46s| of 870 s42 | 58 o-g072264
i3z | 3 ss{3a 170] 793/ 17 [ 17°90[ o'12(0°Bo4] 0'5074249 | 465 8 B35 s31 | 58 o-go73240
ean | ... 0°'5073162
I . M 507
8th | 140 | 13 20{34°973[— 5:93] 18 | 17 49/ +0 0B|lo 897 | o-5072522 |+ 465/~ o|— B57[ —s544 |— s8] o-5071519
Dec.| 138 1 14 12]33° 135 7'93| 20 { 17'52( o-oBlo'897] 035076605 4651 11 A8 513 s8] o0-5075630
Day | 139 [ 15 3[34°617] 793 18 | 17 58| o'oBlo'Bg6) o-5053277 | 4635 of 861 543 58 o'sojazy
| 137 1 15 §3'34°180] 503l 17 7-711 o'oflo'B96] o' 5074228 465! 81 868 532 58| o'go73227
Mean 0 5073162
Mean of Day and Night 0-5073162
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Bina.
hom) s » , . ° s 5
11th | 137 1 15/|34°186|— 8-26 19 | 16-53|—0"15]0°897] 0°5074216 [+ 485|—10[— Bioj —533 |—31] 073073295
Dec.| 139 2 2734037 8-26( 21 | 16°40| o 150 8gB] 0-5073233 485 12 8oy 544 51 03072307
1912 138 3 23337152 8260 18 | 16°26] o 1:{o"8gB| o' 5050565 1835 9 797 a4 511 03075659
Night| 140 4 13347987 8.200 21 | 16°13; o'13| o 8gH] 0’ 5072490 485 12 790 544 51| o's071578
Meun 073073213
12th | 137 | 13 43|34 240]{— 8:26| 20 | 14 34|+ 0" 28| 0°go5| 0 5074096 |+ 485/— 11— 703 —538 |—g51] o°50732;8
Dec.| 139 | 14 34]34°684 826 19 | 1448 o0-28|0'go4] 0°5073133 485 1c 710 548 §1| 03072299
Duy | taB | 15 29{33'179 8:20| 22 | 14°55] o0'2B|o*go3] o' 5076503 485 13 723 517 51] o0°5075084
140 | 16 18]35 017 8:20] 19| 1503 o-28jo'gool 0° 5072429 48] 10 736 845 31| o'sz071372
Mean 0° 50573208
Menn of Day nund Night 0:5073212
12th | 140 1 43]|347990|— B-g50| 19 | 1618 +c'01/0 899 0'5072472 |+ 499|—10 — 793 —i45 |—§1] o0-s071572
Dec.: 138 | 2 36(33°149| B-5of 21 | 16°20] o001 0-Bgg| o' 5076572 499 12| 794 514 [ 51| o°'s075;00
Night; 139 327|347 0350 8-50| 20 |6'141 o'o1|o 899 | o 5073206 499 11 7()6| 545 51| ©-5072302
P37 | 4 B34 198 Bosol 17 [ 1619l o0'01/0°8B99) 05074188 499 8 793 334 | s1| o°'so73301
! ‘ : i Mean 05073218
. ]
13th | 140 | 13 40|33°032(— 850/ 18 | 14°92/+0 22(0'904] 0-5072398 |+ 499|— 9 — ;31 —348 |—51| o-sojiz58
Dec.| 138 | 14 33|13°188] 8-50[ 20 | 15°03, o-22/0-903]| 0" 5076481 499 1! 736 sy 5¢| o'50750665
Doy : 139 | 15 24/34°670 8:390| 19 |5'z4| o'22{0°go2] 0° 5073162 499 lo] 747 547 51| o0'5072306
137 1 b 16l34° 210 850l 17 1 1549 o 2210-go1 | 0" 5074148 499! 8  759. 335 51 ©-5073294
Mean 0’ 3073206
Menan of Day and Night 05073212
13th | 137 1 45]34°186|— 8°49| 17 | 10°72|+0-01]0"897) 05074216 |+ 498|— 8/— Btg] —533 |—51| o-3073303
Dec.| 139 2 36]34°630) 8-49{ 19 | 16°75] o°o10°897] 0°5073249 498| 10 821 544 §1| ©°5072321
Night{ 138 | 3 33)133°146] 8-49| 21 | 16°76| o0.01{0:897] o' 5070580 498 12| 821 513 51| o°5075681
140 | 4 24{34 9Bo B-49 18 | 16° 74| o'oi1[o'Bg7| o' 50725006 498 9 820 544 §1| o-s5071580
Mean 0° 5073221
Hath | 137 | 13 47{34 23|~ B-49[ 17 | 15°29/+0°27/0°903] o' 5074112 |+ 498/— 8 — 749 —536 [—51| o 5073266
Dec.; 139 | 14 39|34 079 B 49| 20 | 15°39] o'27|0'go2] 0 5073147 498 11 754 547 51| ©'50722B:2
Day | 138 | 15 32(33°176 849 21 | 15°65] o-‘27(o‘got| o' 5076508 498 12 707 13 51 o-5075661¢
140 | 16 22]3570037]  8-.49l 19 | 15°96] o0 27|0'goo| 0'5072449 498 |o| 782 545 §1 o-s07155¢9
Meun .. 0°5073192
Mean of Day and Night ... |0°'5073207
Ith | 140 1 53|34°991{~ B-064) 18 | 16'B1[+0-03/0'8Bg7] ©-5072483 |+ 507|— 9|— 824| —544 [—51] o0°5071562
Dec.| 138 | 2 44/32°154]| 8°'04) 19 | 16°87] o©'03/0 896 0* 5056562 507 10| 8271 513 51 0°5075668
Night| 139 [ 3 36{34 642 8:64( 19 | 16°8g] ©0°03/ 0896 0*5073223 so7 10| 828 543 | 51| c-s072297
137 4 27[34°104 B:64) 17 1 16°88] o0'03/0 896 0- 5074108 807 8 827 532 §1| ©0°'go73287
Mean 05073204
16th | 140 [ 13 55[35°027[— 8.64] 18 | 15:35/+0°26/0°902| 0~ 5072408 [+ so07|— 9|— 752| —547 |—51| o's5071556
Dec.| 138 | 14 4633184 8:64) 20 [ 15-50] ©°26/0-900| 05076490 so7l I 760 518 51| 0'5o75660
Day | 139 | 15 37|34°664 8:64| 19 [ 15:73 o-26{0°8Bgg| 0 5073178 507| to 770 545 §1} ©°5072308
137 ] 16 30l34°210 B 64! 17 | 16°02] o0°26/0°897| 0- 3074161 507 B 785 533 &1/ ©0'50;73201
Mean 0'50; 3204
Meann of Day and Night 0°5073204




120 PENDULUM OPERATIONS, [CMAP, VII.
Tuble I1.— Details of the Observations—( Continued).
° ¢ | Temperature | w Correction on account of
a g 2 3 < <
° E] (3] g3 = = & = Observed o © - Reduced
= 3 ] 25 - 0 g - | §5 - Time of s z ° @ | Time of
a H 2 =3 2 Z FERIGE] = Vibration B ) s i 2 | Vibration
2032187 8 [§|EF|2s] 5 <] & | %<8
7} = Oo a2 = =] g > =
L o D Q
S T S < al
Bhopal
hm| 3 5 , o " s 5
18th | 137 2 8347080 —11-39[ 18 [ 20-32|+0"04{0'B70] 0°5074449 |+ 669|— 9|—1005] —517 [—351] ©'35073536
Dec. [ 139 | 3 o[347330] 11°39| 20 | 20°54| o-04/0°Bj0| 0°5073463 669 11| 1006] 327 | 51| ©°3072537
1912 138 3 84|33°050] 11-39[ 15 [ 20°57| o 04| 0-8B6g] o- 5076805 66g| 6] 1008 497 51| o-5075012
Night| 140 | 4 44|34°875] 11°39] 19 | 20°63] ©0°-04|0 868 0° 5072527 669 10| 1011 526 [ 51| o'3071598
Meann 0° 5073446
10th| 137 | v4 11347113/~ 11°39| 13 | 19°73(+0-a7/ 0 B74] 0°5074376 |+ 669|— 5|— 967 —519 |—31| © 3073303
Dec.| 139 [ 15 5§|34°855| 11°39| 21 | 19°82] o-17|0-R73] 0"5073409 669 12 971 529 | 351] ©°3072515
Day | 138 | 15 38(33-072| 11-39| 21 | 19°g6| o'17|0-873] 05056752 66g| 12 978 499 g1 o 507588
140 | 16 48l34°8Bgo] 11°39| 19 | 20°16] o-17/0°870] o' 5072697 669| 10 gBR' 527 31| ©°5071%719
Mean 0'3073422
Mean of Day nnd Night 0°5073434
IS]t.h‘ 140 2 12|34°870|— 1140 19 [ 20°52|—0°'03(0'871) 05072737 |+ 669|— 10— 1005 — 3528 |—51| o-30;51812
Dec.! 138 3 3|33-0s0[ r11-40] 21 [ 20°52| o'o03j0°871] o- 5056805 669/ 12| 1003 498 31| o-zo075908
.\‘ig]n{ 139 3 53|347 341 1140 20 | 20°50] o-03l0'B71] 0:5073442 660! 11] 1005 528 | 51| o'3072516
| 137 4 46|34°096] 11°40 18 20'43| o'o3l0 871 o' 5074413 669 9| 100! 517 51| ©0'5o73504
: |
! | Meon 03073435
20th | 140 | 14 16{34 936[—v1-40[ 19 18 Boj+0°22 0'879] 0° 5072598 |+ G6g|—10/— 921| —333 |—51] 08071752
Dec,| 138 | 15 8[33°087] 11°40{ 21 | 18'91| o0°'22{0°878] 0'5¢56718 6bg| 12 925 502 51| ©-5075803
Doy | 139 | 15 58{24°569] 11°40| 20 | 19°08| o'22/0°877 0'_;073380l 66g] 111 0335 531 51| o'zo72521
| 137 | 16 51{34°109] 11°40f 18 | 19°29! o0-22/0°876) 0°5074385 | 66gl oI gasl g20 | 31| ©°5073529
Mean 0°5073424
Mean of Day and Night 0:5073430
20th} 137 1 2 37]347106.—11°29 18 | 19 3g|—0"01j0 B7y) 0 5074391 |+ 063~ 91~ 9357] —z21 |—511 ©-5073510
Dec.| 130 | 3 31(24°353) 11°200 19 | 19'52] ©'0rj08y7| 0 s073415 6631 10| 956 531 | 31| o zo72330
Night| 138 ; 4 23 33-066} 11°20" 21 19752 o'ol!o'&'; 05056708 663) 12/ 936) 302 | 81| o's075010
140! 3 |034-9|5§ Tit2g 18 1975 o'oyl‘O'R,'() 05072643 (163; 9 9_.-,6i s31 | 51| o 50715t
: : E i | 5 Mean | .. 0'§C73429
20st | 137 [ 14 28347147, —11°20 15 i 1808/ +0-22/0'883| 0" 5074302 [+ (vh_gl— 8|— 886 —z23 |—x 0 3071495
Dee. | 139 l 15 2[34'5(}(\,‘ 11°29, 19 | 18-21| o-22/0°881] 05073323 6631 10 882 534 51| 0°5072499
Day 3R 116 14)33°099. 11°29 21 | 1R-42) 0220881 05076690 663 12 903 504 &1| o-z07:5883
140 | 17 4la47024: ll'-‘.‘q, 20 | 1862 0'22!0'879 0 5072623 6()3| n r)lz! 533 51| o0'5051759
Mean 0°3073414
Menan of Day and Night ... | 0°'5073422
Zlat | 140 | 2 1034°912]=13°359| 19 l 19'09! +0-04) 0878 0° 5072048 |+ 6g2|—10|—~ 0938 —332 [—581] o gos1h12
Vee.| 138 | 3 47133099 11°79] 16 [ 19°12| o'04{0 B77] 0 5076688 692 h 037 502 51| o-5075883
Night 139\ 4 21{34°380| 1179 21 | 19° 14 o'04lo°B77] 0 3073348 692| 120 938 53t | 51| o'z072518
v37 | & 11|34t13) n1tj9| 1B | 19 17l o'o4fo B75 ] 0° 5074337 6921 o 939 32t 5311 0°'3073309
j ‘ Menn 0'5073431
22nd | 140 | 14 39|34-975|—11°59[ 19 | 1777 +0 22/ 0-RB4 | 0°5072516 [+ 69g2(—10/— 87| - 526 |—511 o':071740
Dee.| 138 | 15 31[33°116] 14°79] 21 | 179t o-22/0-RB3| o' 5076651 692 12 R78 i08 s51| o-3075897
Day | 139 ; 16 21|34°599| 1159 19 | 18-11] o0-22|0"AB2| o' 5073316 692 1o 887 534 &1 o'5072526
! 137 \ 17 13]34°146] 1179 19 | 1B a1} o-'22/0°881§ 0°5074303 692| 10|l 897 5231 51| o°s073514
Mean 0°5073419

Mean of Day and Night

0'5073425




CHAP. VIL] SEASON, 1912-13. 121
Table 1I.— Details of the Observations—(Continued).
® © 2 |Tewperature| = Correction on account of
g & 18s| § |3 5 | observea Rednced
° ] 3] o2 o ‘8 S 3 bserve © ® - educe
g£1d |35 |BE| % 83,98 & | Jimeot | 3 £ 1% |eol| Tmeof
(=] 2 2 a4 4 o |88 |ag | & | Vibration | & ® a8 By | 8| Vibration
& 3 il == al8el©e g - < 2 ] °
= o o o | 5= | al o 2 a =
@ 2|8 [g&] 7 3 g 1a& ™
= ° =
Goona.
hm| s s o B £ #
27th | 137 2 33|34°144]— 7744| 18 | 18-53[+ 0 09| 0°883] 0°5074309. |+ 437|- 9 — 90o8|— 525 |—46] ©0°'5073258
Dec. | 139 3 26(34°'586 7-44| 21 | 18.38 o-09]0-883| o' 5073346 437 12 910 83§ 46| ©-g5072280
19121 (38 4 19|33°103 7-44] 19 | 18-68] o-0glo 8R3} o 5076682 4370 vo| 913 505 46| 073075643
Night| 140 5 70347929 7+44| 18 | 18+72| o'0g|o-883] o'5072615 437 .9 917 535 46 ©'5071545
Mean | .. 0°5073182
28th | 137 | 14 34[347166(— 7-44] 16 | 1793 +0-09| 0" 886] 03074261 |+ 437[— 7|~ 879(— 526 [— 46/ 05073240
Dec. | 139 | 15 25|34°605] 7-44] 18 | 17-95{ o-0glo-886} 0-5073208 4370 o 880 537 | 46] o 5072203
Day | 138 | 16 18|33-114 7°44| z0 | 18-04] ©°0g|0 886] 0-5076653 437 11 884 507 46| 05075644
140 | 17 7l3470936 7:44! 18 | 18:14] o0-09/ 0 884) 05072600 437 9 889 536 46] o-so71557
Menn 0°5073156
Mean of Day and Night ... | 0-5073179
28th | 140 z 36[34°017)— 6°72{ 1B | 18:65[+0 12/ 0°8B2] 0°5072038 [+ 394]— 9)— 915] —534 |—46 o 5071328
Dec. | 138 3 26[33 081 6-72| 19 | 18°74] o'12{0'881] 05076732 394| 10 918 504 46| o 5075648
Night| 139 | 4 17]34°862] 6:72] 18 | 18:88] o-12) 0" 881 ] 05073396 394) 9] 921 534 | 46) o'zoj2276
137 5 7134 110 672 17 { 18-92] o-12|0-881] o 5074381 394 8 927 323 46] ©-5073271
Mean | ... o' 5053181
200h | 140 | 14 39]34°924[— 6°72] 18 | 18-29|+0-05|0"884] 05072623 |+ 394|— 9|— B9gb| —536 |—46| ©'5071530
Dee. | 138 | 13 30{33°098 6-52f 20 | 18 31] o-oz]0-RB4] o' 30760692 399 D 895 00 a6l ©0°5073626
Day | 139 | 16 21]34° 575 6721 19 | 18-33] o-o5/ 0884 0°-507336% 394| 10 898 536 46{ o0°z072271
137 | 17 w2l3gca2s) 6072[ a7 [ 1B43l ooglo-883] 05074349 304] 8| 9ozl 25| 46| o 3073261
Mean 03073172
Mean of Day and Night 0-5073176
20th| 137 2 35347 116]= 6-43] 16 | 1875+ 0.07|0"882) 0 5074371 |+ 37i|— i|— 919] —az24 [—46] o-5073252
Dec. 139 1 26(34°557 643 18| 18:87] o-07]0'881] 0-5073406 a7 9 925 534 46| o0° 5072269
Night] 138 | 4 18{33 008 6°43] 20 | 18 92| o'o7|0'BB1] 0 5076761 2751 n 027 504 46] o°5075650
140 5 7134° 898 643 1R [ 18B.95] o'07/0 ' 881] o-5072687 377 9| 029 5314 46| o0° 5071546
Menn | ... 0°3073179
BO6h | 137 | 14 37]34133|— 643 16 | 1806|4006/ 0 RE6] 0 z074232 |+ 377|— 7|— BRS| — 326 {—46 o0°5073245
Dec. | 139 | 15 281347577 6.93) 13| 18-07| o'objo B36] o-5073363 377 3 883 837 46l 0'5072207
Doy | 138 | 16 10|33 083 6:43 20| 1B 12| o'o6lo 88g] o zor6722 3771 LAY 506 46/ o0° 5073648
140 1 17 10/34 90 6°431 181 18 20/ o-00|o B8yl 0-3072052 377 ol Ro2 336 | 46 o0'5071546
Menn 05073177
Mean of Day and Night 0:-5073178
30Lh‘I 140 ‘ 2 43]34-903|— 6°26/ 18 | 18 73|+o0 10]0'R83| 05072650 |+ 367|— 9/— .918 —335 |~46] o-s0713529
Dec.| 138 | 3 33|33°006]  6.26] 19 | 18- 84) o-10|0°882] 0-50;6766 365 10| 923 505 46 ©0°'5075649
N\ght‘ n? 3 2.334:541 ()-zf)\; 14| 1R-93| o-10/0°BR2] 0 3073442 367 5 928 534 46 o0- 3072296
kY 5 17(34°093 6.200 18 | 1B.97| o'10jo'BB2] 0 3074421 367 0 930 524 46| 05073279
’ ‘ Mean | ... 035053188
1 5073
31nt slrgg12l— 62 ) cofl o . - ol .
D;.g "‘:g ‘ :4 4‘?‘.14'2;‘; 222 IZT I:”‘ +o‘o? 0.::2 o-._:oz;téarﬁ) + ,;6,_ - o — 888 - 8a7 —46| o°z071536
Das! 13 ; .-_.»3‘-( e 1813 otohjo 030767 3651 12 888 507 46 o-5073630
v :.xo‘ :_r zé.u_su :-.z(g 20 | 1By 0060885 o'5073392 367| 11l 890l 536 | 46| o°'5072276
37 007 1834 02l 60200 18 | 1B 3ol o'ofl o BBy o' 5074378 3671 o Bgjl 526 | 46 o°5073268
Mean ... 0'5073158
Mean of Day and Night 0-5073183




122 PENDULUM OPERATIONS. [CHAP. V11,
Table I11.—Details of the Observations—(Continued).
@ 2 | Temperatare| .5 Correctioun on account of
a | & |8 s |« <
a2l B 188 & |g ) %5 | Observed [ o 2 | w Reduced
1213 2 £ - R 25 | » | Timeof E = ° ® | Timeof
a g K as 2 FRRE 85 | 5 | Vibration 4 5 2% | g | Vibration
K \ g S = a i . a -'g < p-% ‘'z o Q
= . (& @ B o o a =
n o = o = a g a 2 g [ <]
l © ; =] S a
Kalianpur.
b w8 , " ! o s $
7th | 137 3 0/34-085/— 887 17 | 21-94/+0-13/0'861] 0-5074437 |+ 521|— Bl—i075] ~511 |~49| o0°5073315
Jan.| 139 | 3 56|34°323 8-87| 19 | 22'10] ©0°13]0'861] 0'5073479 521 10| 1083 522 49| o©o'5072336
E?l?: 138 4 48|33°034 8-8;] 20| 22°18] o0°13/0'861] 075076845 s21] 11| 1087 492 49| ©°'5075727
Night| 140 | 35 38|34'8357 8:8; 15| 22729] o°13/0'861] 0'5072766 521 6| 1002| 522 49| o0°5071618
; Mean | ... 05073249
Bih | 137 | 15 11]34°075|— 8°85 17 | 21792/ +0°08|0'B65} 0 5074460 |+ s521[|— 8|—1074| —514 |—49] o0'3073336
Jan.| 139 | 16 12]34°532 B-87| 19| 2194, o'oBjo'R65] 0°5073459 521 10| 1075 524 49| o°5072322
Day | 138 [ 17 5|33°041 8:8y| 21 | 22°03] o0-08/0'865] 05076826 521 12| 1079 495 49| o's075712
140 | 17 55i34 832 8:87| 20| 22-11° o'oRl0'B64| 05072756 s21] 11} 1083 524 49{ 0°'5071630
Mean ... | o'3073230
Mean of Day and Night 0:5073250
8th | 140 3 29134 '85/[— 8:64| 20 | 22" 40|+ 0°06[0 861} 0°5072765 (+ so07;—1i|—109B|— 522 |—49| o°5071592
J_un.' 138 4 21|33°013 8:64| 2t | 22°51| 0°06{0°863] 0-5076892 §07| 12| 1103 494 | 49| ©°§075741
-‘“ahf, 139 | 5 12/34°496] 8:64] 19 | 22°53 o0-06/0'863] 0°5073538 507| 10| 1104f 523 | 49| ©°3072359
137 6 5|34°047 8-64 18 | 22:60; 0'06j0-861] 05074521 507 9| 1107 31 49| 035073352
Mean | .. 03073261
9th | 140 | 15 29]34°845/— 8-64| 19 | 22°40{—0'02|0°865]| 0" 5072790 [+ s507|—10|—1098|— 324 |—49 ©°5071616
Jnn. | 138 [ 16 20{33°-019] 8°64] 21 | 22-36] o0°'02[0'865| 0:5076878 507 12| 1006] 495 | 49| o-3075733
Day| 139 | 17 1034499 8°64| 19 | 2235 o0-02(0-865] 0-5073531 5oy 10{ 1005 524 | 49| ©°'5072360
137 | 18 134061 864 19 | 22°35 o0-'02{0'R65] 05074492 507 10! 1093 514 49| ©°5073331
Menn 0° 50732060
Menn of Day and Night 05073260
Sth j 137 2 30{34-071|— 8:93] 18| 22°72|+0'0b6|0"BOI| 0' 3074470 |+ 524|— Q—1113] —g811 |—49] ©°5073312
Jan. | 139 4 2134°502 8:93] 16 | 22°59| o0'06|0'B61] 0-5073523 524' 7] 11y 522 49| ©'5072352
Nicht 138 5 13(33°022] 8-93] 21 | 22°87| o'06|0-861) o'5076869 524 12| t1z2a 492 | 49| ©°:5075710
140 6 4/34°87: 8'93| 20 | 22°83| o0-06lo-863] o 5072525 524| wi1| 1119|523 | 49| 0°5071549
Mcan 0°3073233
10th | 137 | 15 33|34 068|— 8:93[ 18 | 21:76|—001|0"R067] 0 5074476 [+ 524'— g|—1066] —3515 [~40| o°5073361
Jon.| 139 | 16 24(34° 515 8:93] 20 | 21°74| o©-01|0'866| 05073497 524| 11| 10063 52§ 49| o-5o072371
Day | 138 | 17 171337032 893 21 | 21'54] o°01j0o'BH6{ 0" 5070848 524! 12| 1065 4935 49| o' 5075751
| 140 1 18 B8(34-8067 8931 z0 | 21°54! o'0110'866| o' 5072743 5241 11| 1065 525 | 49| o°'§o71617
Mean 0'5073275
Mean of Day and Night ... [0-5073254
10th ; 140 | 3 30i34°833 — B8:53] 20! 22°33'+0°09/0:863] 0°5072816 |+ gor|—11|—1004) —523 |—49 05071640
Jan. | 138 4 24[33°011 8-53| 20 { 22744] ©0'0y| 0’861 ] 0" 5076897 gor| 11| 1100 492 49| 075075746
Nightj 139 | & 14]34-482] 8-33| 20 | 22°51| o-0glo'B6i] 0°5073569 got| 11 1103 522 | 49| o-5072385
1370 6 334039 B33 19 | 22°55] 0°0g| o 86s] o' 5074540 sor[ 10, 1105 g1 49| ©'5073366
Mcan 0°5073284
t1th | 140 [ 15 30]34-863— B-53j 19 | 2183/ +0'03l0°865) 05072752 |+ 5o1|—10/—1070| —524 [—49 o’ 5071600
Jan.| 138 | 16 21{33°036| B8-53| 20 | 21°82| o-03/0'865] o' 5076838 go1{ 11| 1069 495§ 49| o0°'s5075715§
Day | 139 | 17 11|34 510 B-53 18 | 21°86] o'03(0B6:] 0 5073508 501 g| 1071 524 49| o'5072350
137 1 18 134 066 8:530 17 | 21°90] o'030°8651 o' 5074479 501 8] 1073l 314 49| 075073336
Mean ... | o0°5073252

Mean of Day and Night

0-50723268




CHAP. VIL)]

SEASON, 1912-13.

Table II.—Details of the Observations—(Continued).

123

c 2 | Temperature | = Correction on account of
g E b4 2 2 =
o | 2 a g2 = B g 5 Observed ° 2 - Reduced
3 |2 3 |2k " 2 |%215¢| = Time of ] 2 ° ® Time of
QLB | E|2E] 2 |g| 28|52 F |Vibrmion | T le | 5 | Zx | g | Vibration
~|l =2 |8 | © Elea|lc| B O T B - - A
o
@ AlS g8l A o g | & .
= & _
Jhansi.
hm| s s , o ° < s
19th | 137 | 4 12[34°162|— 538 19 | 20°92{+ 0 13/ 0" 896 0° 5074268 [+ 316|—10(—102;5 —532 —46] o'5072971
Jan, | 139 5 3|34°606 5°38) 20 | z1-01] o0-13[0'896] o' 5073301 316 11| 1029 543 46| 05071988
1913 | 138 | 5 56{33°116] 5-38] 21 | 21°13] o°13|0°896] 0° 5076651 316] 12| 1035 513 | 46| o0°50735361
Night| 140 | 6 45/34°947 538 21 | 21°23] o-13[0°895] 0°5072576 316 12| 1040 42 46| o-g5071252
Mean | ... 0 5072893
20th | 137 | 16 14347 144|— 5°38| 18 | 21701} +0°06|0"8g7| 0°5074308 |+ 316|— g|—1029( —533 —46| 05073007
Jon, | 130 | 17 5[34°588( 5°38| 19 [ 21 10] o0-06/0'Bg7| 0°3073340 216] 10| 1034] 544 | 46| o-50720:2
Day | 138 | 17 57|33' 099 5°38] 21 | 2113 o-06[0'897] 05076690 316] 12| 1038 513 46| o-goyz400
140 | 18 46]34° 035 5-38 1g [ 21-18] o0-06l0-8961 05072602 316 10| 1038 543 46| o°5071281
Mean 0° 3072928
Mean of Day and Night 0:5072910
20th | 140 | 4 28|34°920|— 4° 72 19 | 21-40|+0° 18/ 0°893] 05052633 |+ 277[—10/—1049] —541 |—46; o 5071204
._]':m. 138 5 20|33°083 4°572] 21 | 2155 ©o-18{0°89g2] o'5076727 279 12| 1056 510 | 46/ 05075180
Night| 139 | 6 11]34°568 472 19 | 21°71| o0-18lo"8gz] o0-5073383 279 10| 1064] 541 46| o's071999
135 7 2)34°118 472 18 | 21°8;5] o' 18/0°891] 0°5074366 277 9| 1071 529 46| ©-5072988
Mean | ... o' 5072908
20st | 140 | 16 27[347917{— 4°72] 19 | 21°66|+0'06|0-Bg4| 0 5052638 [+ 277|— 10|~ 1061] —542 [—46] o 5071256
Jan. | 138 | 17 1833070 472 21 | 21°71| o0'06|/o-Bg3| o' 5076759 257 1z 1064 g11 46[ o0°5075403
Day | 139 | 18 10|34°578 4772| 19 | 21'74| o-06|o-893] o'5073360 277| 10| 1063 541 46| o'z071975%
137 | 19 20347112 452 15 | 21:83] o0-06lo'Bg3) 0-5074378 77 8 1070 530 46| o-s073001
Mean 05072909
Mecan of Day and Night 0°5072908
21st | 137 4 28|347103— 4°68) 17 | 2192/ +0"17/ 0890} 0-5074399 |+ 275~ 8|—1074] —529 -~ 46/ o°goj301%
.Iun. 139 5 1934'538] 4°68| 19 | 22'09] o-i17/0°889] 0-5073448 275 10| 1082 539 46| ©o-5072046
Night| 138 | 6 12|33°057i 4°68| 20 [ 22°24] o'17/0'88g] 0-5076;88 275] 11| 1090|509 [ 46/ o-3075407
140 7 234'887" 468 18 [ 22734/ o'17/0'888] 0-5072702 275 9| togs 538 | 46! o-5071289
! Mean | ... 0° 5072940
22nd | 137 | 16 27 34'||6|,— 468 17 | 22-24|+0°06j0 892 0- 5074371 |+ 273|— 8|—r1090] —530 |—46| o-5072972
Jan, | 139 | 17 1% 347537 4'68| 19 [ 22°29| 0'06|0°893] 0'5073406 275 10| 1092 541 46| o'5071992
Day | 138 [ 18 11]33°066: 4°68) 20 | 22°33! o'06{0-Rga| 0 5056768 276 11{ 1004 511 46! o-507:381
140 | 19 o©ol34- 885! 4'68] 18 1 22:42) o006/ 0°891] 05072506 278 9/ 1099 540 46| o'5071287
Mean 0° 5072908
Menn of Day and Night 0:5072924
22nd| 140 4 34|34 B72(— 3-84) 18 | 22°35]+0°13]0°892] o' 5072735 |+ 22§~ 9 —|og5i — 541 |— 46| o-g5o071269
Jan.| 138 | 5 27(33°039] 3°84] 21 [ 22:50| o-13/0-891] 0- 5076829 225| t2{ 1103 g10 | 46 o0'5075383
Night[ 130 | 6 18|24° 315 3'B4| 20 | 22:60[ o-13/0°Bgo| 0 5073498 225 t1| 110y} 539 | 46| o-5072020
137 | 7 Bl3zg oyl 384 18 | 2269/ o0-13]0°890] 0-5074473 2250 9 lll:‘; 520 | 46| o-5073002
i Meun | ... | ©o-3072918
iﬂrd 140 | 16 36/34°869|— 3-84| 19 | 22-32| +0°02| 0 894] 0-5072738 |+ 225|—10 -—10941 —542 |—46| o-'5o71271
ln)m. 138 7 28(33 041 3°84] 20 | 22°32| o'02|/0°894| 0- 3076826 225 11| 1004 Il 46| o° 35075389
8y | 139 [ 18 2134-531 3-84] 19 | 22733 o-020'8Bgy| 0 5073461 225) 10| 1095 542 | 40| o'5071993
137 | 19 11134 096! 3°B4f 17 1 22°38] o'o2|0'894| 05074413 22§ 8 1097! §31 16] o0-5372956
Mean .. 05072902
Mean of Day and Night ... | 05072910




124 PENDULUM OPERATIONS, [CHAP. VII.
Table 11.— Details of the Observations— ( Continued).
® £ |Temperature| = Correction on account of
| B [ & |3 =
o | 2 [ g2 2 ‘E < % Observed ° ® - Reduced
2|2 3 |85 =« |8|%.|55]| » "l'ime of = E © @ | ‘Time of
Aa ] g £.8 H a g 3185 s Vibration ] e a8 el 3 Vibration
P = 3 o 2 ‘s",a £k s "'g « 2 24 | o
= 2138 2a| ~ o E [ 2 &
= & i o
Gwalior.
hm| s s , B o & s
28th | 137 4 39(34°194i— 2°7R8] 17 | 18°94|/+0-16{0°g11] 0-5074198 163 — 8/— 028) —3541 {—47] o0'5072837
Jan. | 139 5 30|34°633 2°78| 19 | 19 11| o"16{0'g10]| 0- 5073242 163 10 936 551 47| o°'5071861
1913 | 138 [ 6 23[33 125 2:58[ 20 [ 19°26] ©°16/0°gr0]| o 5076628 163 1 944 21| 47| o'z075268
Night| 140 7 1334 967 2°;8 18 | 19°35] ©'16/0°gog| o'5072532 163 9 048 &5 7| o 5071140
Mean 0°5072777
29th | 137 | 16 39[34-181|— 278 16 [ 19-06{+ 008 0'g13] 0-5074227 163|— 71— 0934| —542 |—47| o 5052860
Jan. | 129 | 17 38}14°624 2:78{ 18 [ 19°09| o-08{0°g12] o' 5053263 163 9 935 553 47| ©- 071882
Day | 138 | 18 30[33-131 2 78] 16 | 19'14] ©0-08|0-g13] o' 5076615 163 7 938 22 | 45| o’sz0752064
140 | 19 19(34°933 2:78/ 18 | 19°27| o'oBio-giz] o 5072562 163 9 944 553 47| o° 5071172
Mean 05072794
Mean of Day and Night ... ([0-5072785
29th | 140 4 38)34°951|— 2771 19 | 19-34]+0"13]0°g10] 0' 5052506 159]—10'— ¢57] —s51 |—47] ©'507t100
Jan, | 138 5 30|33*110 2-51( 21 | 19°68] o°13(0°gog] 0- 5076643 159] 12 964 520 45| ©°5073259
Night| 139 6 41{34 60y 2°78| 20 [ 19777 o©0-13]0°g09} 0" 5073306 159] 11 969 551 47| o 5071887
137 | 7 34ja4r160) 2700 1B [ 19791 o'130-909) 0'5074272 159 9 9;6| 540 | 47| o'g072859
Mean 0°5072791
30th | 140 | 16 38|34°975|— 2°71| 19 | 19" 10|+ 0-09[ 0 gry| 050723517 159|—10/— 936] ~ 5354 |—47| o°'s0s1129
Jan_ | 138 | 17 501337128 2°71] 20 | 19712] o'oufo-gr3] orz076623 159 11 937 522 47| ©o° 5075268
Day | 139 | 18 4o[34-621 2:711 19 | 19720, ©-09jo°gi3] 0 50732609 139| 10/ 041 583 | 47 o 5071877
137 119 310347150 2 71] 18 | 19- 33 o°oglorgizl o 5074247 1391 9l 947 s42 ] 47| o°3072861
Mean 03072583
Mean of Day and Night 0-5072787
A0th! 137 | 5 s2:34°154/— 2757 1B [ 1973/ +0°1310°90B] o 5074286 |+ 151|— 9]~ 967 —539 |—45| o 5072875
Jan.| 159 | 0 3sl347390[ 2-57| 20 | 19°B6| o'u3loqo8) 0 5073316 | wzt[ 1| e7al 550 | 47| o-5071886
Night! 138 | 7 19133°110 257 24 | 19°04| o0'13]0 qoB| 0" 5050662 151 12 077 s19 | 47 o-zo75258
! 140 8 034947 2'57| 19 | 20703 o'l,qio‘t)oﬂ 0' 5072577 151 10 o8 550 47] 03071140
I 5 1 ' Menn 05072790
Slet | 137 | 17 Il)l_‘;."l_-'.() — 2°87] 17 | 19° 71| +0 1010 912 0° 3074281 151~ B{— 066| ~z42 [—47| o 5072869
Jnn.! 139 | 18 134" 607 2°57) 19 | 19-74] o-10l0'g10{ 0- 5073300 151 10 967 H 47| o°5071856
Day ! 1:8 | 19 3337109 257 21 | 19°8B4| o'10/0°gog| o' 5656666 v 2 972 520 47| o0°'50752066
Vigo ! 19 5223479311 27571 18 [ 19794l o-10loyogl 05072609 | 15| 9l 9771 szl 43 erso7riz6
Mean 05072597
Mean of Day and Night 0:5072793
Alst : 140 4 37024°901]— 2°31] 19 | 2024 40" 13/ 0'go7| 0-5072609 |+ 136|— 10|~ 992] —550 |—47] o0 5071146
Jan. | 138 5 48337101 231 20 | 20" 314, ©°13[0°9o7] 0" 5076086 | 136 n 997 519 47| o 5075248
Night| 139 6 3B34-z8;5 2°3t[ 19 | 20°49] o°'13/0°906| 0' 5073347 i 136 10l 1004 549 47| o'5071873
) 137 7 40347137 2-31 18 zo'_-',7l 0130906 0° 3074325 136 9| 1008 538 | 47| o°5072839
| ’ | Mean 05072781
: i |
Iat | 130 | 16 5734 940|— 2°31| 18 | 20°15/+0°09{0 911 ] 0-g072590 |+ 136|— g|— 087 —g532-|—47 o 3071131
Feb.| 138 | 17 50/33°003 2-31| 20 [ 20417 o0 09[o-g11] 0'g076701 i 130 11 oR8 521 47| o'gors5270
Day | 139 | 18 4135538 2-30) 18 | 20°28) o0-09|0-geg| 05071361 l 136 9 994[ 551 | 47| o-5071896
v 137 119 293471351 2 3l 17 | 20260 o'oglo-gog | o 5074327 136] 8/ g9 540 | 47| o.5072870
Mean 0°5072792
Mean of Day and Night 05072787




CHAP. VIL] SEABON, 1912-13. 125
Table 11.— Details of the Observations—(Continued).
g . ¢ | Temperature | = Correclion on account of
= = =) 2 < -
® E] = 5 E = E | - s Observed P ® ’ - Reduced
- E; = .ajé? - el2_155 - Timo of @ Z e @ Time of
a a ] ES B4 S5 =2 = Vibration = e 2 \ P 5 | Vibration
gl 2|2 | 5 |§]251(93% £ T |<| & E< 8
= = @ 5 == i =
17 3 a 2 a 2 g 3 =
=2 | o K =5 5 & ‘ A
Sipri.
hom| s s , o | o s s
9th | 137 5 36(34-119 5 38] 18 | 217 19|+ 0-06/0-872] 0°3074361 |+ 316{— 9|—1038) —518 |—41] o'5073071
Feb. | 139 6 2634561 5'38] 20 | 21°30] o'oblo"871] 0°5073397 316] 11} 1044 528 41] 0'5072089
1918| 138 | 7 18[33°008| §°38| 17 | 21°33 o'06jo87i]o 5076703 316| 8 1045 498 | 41/ o-z07548;
Night| 140 8 7|34 902 538/ 19 | 21°37| o-ob|o 871 | 05072671 316| 10| 1047 528 41| o0-5071361
R i Mean 05073002
10th | 137 | 17 35|34°120 538 18 | z1 10/ +0°14/0°873] 0" 5074300 |+ 316,— g/—1034[ —519 [—q1f ©°5073073
Feb. | 139 | 18 25|34-5653 5°38] 20 | 21°16] o°14/0°872| o'5073390 316 11 1037 528 41 0'.507208:)
Day | 138 | 19 18[33°070 5-38] 21 | 21°31| o'14[0.872] 0" 5076757 316 12l 1044 499 | 41 0-307547;
140 | 20 7134893 538/ 19 | 21-44] o 14l0°871) 0-5072687 316 10l 10351 528 41| ©°5071373
*
Mean 0° 3073003
Mean of Day und Night 05073002
10th | 140 5 37|34° 905 538 19 | 21°47/+0 08| 0851 05072663 |+ 316]—10|=1052| —528 |—41| o0'5071348
Feb. | 138 | 6 28l33-070/  2°38 21 2182 o-o8o:-870] 0°5070757 316 12/ 1034| 498 | 41| 05075468
Night| 139 7 18|34° 5855 5738l 20 | 21-58) o-oBlo'8j0] or5053411 316 11l 1os7 527 41| orz072091
137 B 8i34 102 5°38] 18 2|'69’ o-08{ 0'Bj0] 0'z074401 316 g| 1063 517 41| o-5073087
; Mean | .. 05072998
11th | 140 | 17 38134 918 538/ 19 | 21°32:+0°05/0-873] 0- 5072636 |+ 316{—10|— -3 - 3
Feb. | 138 | 18 30[33°072 _;'38 21 21'33" o-o:r, o-R;lz 0'20;6722 .:1(1 I: :gi‘: ;;3 :: Z;gz;:;z
Day | 139 | 19 20{34" 555 5-38| 20 | 21°36, o-o05/0°873 0'3073410 ::;l() 1] |o4} 529 41 o‘;o;;oqs
137 | 20 12134°113 5:38{ 18 | 21°45] o'oz/0'872] o' 5074377 316) gl 1031 ;18] 41 o'::,073074
Mean 0° 5072903
Mean of Day and Night 05072996
11th | 137 6 234126 558/ 17 ) 21" 51|+0'06/0"871] 0°30 -~ 8|—1054] —3517 |— . 5
| S s S ) et s o 01 < o) e
Night| 138 7 46]33°070 5'58| 21 | 21° 38 o0'06|0-8j0 0'},07.67.-,7 .;2R 12 IO::‘ ;198 41 0'§o;- 7
140 8 35|34°903 558/ 19 | 2166 o.06/0'850 -3 65 3 61 g - 47
35| ; 55 70| 05072670 3281 10| 1061|527 | 41| o 5071359
! Mean 0-c072998
12th | 137 | 18 2|34°124 5'58 18 | 2113/ +0-12{0°873] 0° 507435
: 234 : 3 ; 4352 [+ 328/— o|—1035] — 519 [~411 o©°5073076
Feb.| 139 | 18 34(34'571 558 19 | 21723 o'12|0°872| 0-507137% 328| 10| 1040 528 41 0'501}056
oy [ 138 | 19 44{337072| 5°58| 21 | 21733 o°12(0°B7z2] 05076753 328) a2l ro4sl 499 | 4 0'3095484
140 | 20 36{34 gob, 5°58] 18 | 21745] o'12|/0°8720 o' 507200 328 9| 10351 528 4 0'507}360
Mean ... [ o°j5073001
Mean of Day and Night 0:5073000
12th | 140 5 59|34°913 558 18 { 21" 33 +0°02{0'8 'g
5 593 . § 34 70 o' 50726 + 328)— —_ | — - ‘e
Feb. | 138 6 50(33°078 5°58| 20 | 21" 34| o'0z2lo0 87 0'20167‘2 323 |9 '043 52& H 0'507”“
Niaht ) 55 5 507674 3 1l ro4l 49 41| 075073472
8 139 57; 40|34 564 538/ 20 | 21°36| ©'02|0'8B71] 05073303 328) 11 1047 528 41 ©0'5072094
137 30|34° 115§ 538 18 | 21°38| o'02|/0'871] 0'5074371 328 9| 1048 517 41! 0°5073084
Mean | ... | o°5073001
l?th 140 | 18 2(34° 925 5°58| 19 | 20°76/+ 008 0°874] 0'5072623 |+ 328/—10|—1017] —530 |=41| o-507135
Feb. | 138 [ 18 52|33 084 558 21 | 20'80| o-oR|o0'874 o'5o767z.; .328 12| 101 c -5 7.353
Da ' 19 41|34 56 58 . . 6 : O S| H osersa
y l_w 9 41{34°567 5'58[ 21 | 20-89| ©0'08/0:873] 0-5073386 328 12| 1024 529 | 41 o-z072108
37 | 20 34347115 5'58/ 19 | 20°94| o-:08/0°873] 0-5074370 328 10| 1026 519 | 41 0'3073101
Mean ... | o'jo73011
Mean of Day and Night 0-5073006




126 PENDULUM OPERATIONS. [CHAP. VII.
Table I1.—Details of the Observations— ( Continued).
@ £ | Temperature | & Correction on account of
g | §E |8 & |3 P
® = = ] =] ‘B [ o Observed ° e - Reduced
2133 [B5| % 8|2 |5y 2| timeof | 3 205 || dimeor
s |3 £ |2z © o | 28|&2 F | vibration | & | g | & [ 2= | 3| Vibration
- O lgles|:z. £ 2 l<| & | Ee | %
= 218758 A & EE |
= =
Dholpur.
hm| s 8 , o ° & )
19th | 137 6 s834°151(+ o003 16 | 20-07|+0-20/0°go5| 0'5074292 |[— 2|— 7|— 983 —538 |—57] e©°3072703
Feb.| 139 7 4Mi4°589] o0°03] 19 | 20:23] o 20{6°go5] 0°5073337 2| 10| gg1 548 | 5% o'so051729
19131 138 8 41)33-093 0 03] 21 | 20-41] o0-'20(0°903] 0°5076505% 2| 12{ 1000 517 571 ©0°'sojysIty
Night[ 140 9 30|34 981 0-03| 20 | 2056 o-20{0°903] 0 5052630 2| 11{ 1007 547 857 © 5071006
Mean 6°5072039
20th | 137 { 1B 57|34 152|+ o°03| 1B | 2052/ +0°15/0°g0o6 | 0 3074289 |— 2|~ 9|—1o0o5| —3z38 [—57| o-50726;8
Feb. | 139 | 19 49[34°582{ o©0'03| 21 | 20°63] o150 905] 0-5073353 2| 12| 1011 548 | 57 o-z0717523
Day | 138 | 20 40|33 073 003 21 | 20°74| o'15/0°go4| 05076750 2| 12| 1016 51% 57| ©'5073146
130 | 21 29/34° 902 0-03! 17 | 20.90] o-15'0:902{ 0-5c72671 2} 8] 1024] 347 ) 37| ©0'z0%1033
: Mean 05072645
Mean of Day and Night 05072642
20th | 140 6 59|34-881|+ o0°03| 18 [ 21 15|+ 0" 19|0"8gg| 0 5072715 |— 2|— 9|—1036] — 345 [—357] ©o°5071006
Feb.| 138 [ 7 51|33°031 o0'03| 19 | 2133 o-'19[0'89g9] 0" 50568350 2| 10| 1045 514 | 57| o'so7s222
Night| 139 | 8 41(34°523] o0°'03| 18 | 21°49] o-19/0'B9B] 0'5073479 2| 9| 1053 44 | 87| o°s071Big
137 | 9 31[347099) o0yl 17 | 21-63 o 19|0 898| 0°5054406 2, B ool 533 | 37| o's072746
Mean o'gor2712
218t | 140 | 18 29[34°864|+ o0'03} 17 | 21°51|+c 14| 0901 | 0-5072752 |~ 2|— B|—1054] —546 |—357| o'5071085
Feb.| 138 | 19 51{33°037| o0°03] 20 | 21°67] o-14|/0°8g9) 05076836 2| 11| 1062 514 | 57} ©°5075190
Day | 139 | 20 42|34-509] o-03| 14 | 31°77| o 14/c*Rgg| 0°5073509 20 5| 1oby 545 | 37| o°5071833
137 | 21 35134°069] o0°03| 17| 21°01] o-14/0-RBoB| 0° 5074473 20 Bl ro74l 533 | 57| o°s072799
Mecan 0" 5072727
Mean of Dey and Night 05072719
Meaon of 19th to 21st Febrnary 0-5072681
21st ! r37 6 2534°004/+ o0'90| 16 | 21°95|+0"15 0" 894 0°5074483 — 5()‘— 7|— 1076, —za1 |—57 0°5072756
Feb.| 139 7 |6|34'506 0'96| 18 | 32*11] 0-15/0°894| 0:5073516 H 9| 1083 542 57| o-s071769
Night| 138 8 7|‘33'021 0'96| z0 | 22-25] o'150'893] 0°5056873 56/ 11| 1090 560 57| ©-5075148
140 9 234846 0-96 17 | 22-33] o-15/0°89g3] o' 5072788 56 8 1094 541 57| o-s071032
| Mean | 050726056
22nd | 137 | 18 28i34°069|+ 0°g6| 16 | 22° 18/ +0°07 0894 ] 0 5074473 |— 56— il—1087 —331 |—57[ o0°5072735
Feb. | 1309 | 19 18{34° 503 0°96[ 19 | 22°29| o'ojlo'8g5] o' 5073522 56i 10} 1092 542 57| o'so71765
Day | 138 | 20 10|33°016 0-96! 20 | 22°32| o'0j/o'8gq| 0 5076885 56| 1 1004 s11 57| o'so75136
140 | 21 o[34 831 0-96] 18 | 227 39| o'ojlo 8n3| o'z072821 360 9| 1097 341 | 57| 05051001
Mean 0°'5072059
Mean of Day and Night 0°'5072678
22nd| 140 | 6 26(34°B38|+ 0-64 18 | 2246 +0-14j0°892] 0- 5052805 [— 3B|— gy—r1101| —541 |—57 ©0°5071059
Feb, | 138 | 7 18|33-007| o°'64| 19 | 22756 o 14 0891 ] 0" 5070900 38| 10 1105 10| §7| o'5075180
Night! 139 | 8 7|34°487] o'64| 20| 22:71| 0°14/0°891) 05073556 38 11| 11zl 540 | 57| 0'5071797
137 | 8 57|34°062] o064 17 | 22:78; o' 14/0'891 ] 0-5074487 38 8] 1ni6l  g29 | §7| ©°5072739
Mean o' 50720608
23rd | 140 | 18 31{34°856]+ o-64| 17 | 22°45{+0-13|0-893 | 05072708 |— 38|— B|— 1100/ ~541 [—57| ©0'5071024
Feb.| 138 | 19 24|/33°026 o64| 20 | 22:83 ©0°'13]0°892 ] 030768062 38| 11| 1104 §10 57| ©°BO78I142
Day | 139 | 20 16{34-499] ©°64| 19 | 22°09] o°13]0°8B93] 05073531 38 1ol rr112 541 57| ©°'5071773
137 | 2t 8347061 0°64] 161 22°751 0:130°8931 0" 5074490 38) 5 wnig] s3e | 57 05072743
Mecan 03072671
Mean of Doy and Night ... | 0:5072683




CHAP. VIL] ‘BEASON, 1912-13. 127

Table II.—Details of the Observations—(Continued).

° g | Temperature| = Correction on account of l
£ g g 2 < =
E = Z< 3 = A “ Observed - @ - Reduced
% = = Z’E E i H Z 35 . Time of < z < e | Timeof
a 2 ° gs ° @l =8| =0 = Vibration = v 2 foys 3 i Vibration
3 H =5 2 gl 8¢ |O< e 24 < 2 P “
a - o 2l ezm | em < o 2 = =2
% =|8 SA| © = il a =
(&) = 2 =
Agra.
hmi s s , ° o s <
26th | 137 6 52/34-180|+ 1°39| 17 | 19-12{+0°1310°913} 05074227 |— 82(— 8[— 937| —s542 |—44] o0-5052014
Feb.| 139 7 42|34°630 1°39| 19 | 19°27[ ©0°13]10°913] 0°5073249 821 10 944 553 44| o'5071616
1913 | 138 8 37|33 126) 1-39| 20 | 19°37| o'13/0912] 0-5076626 82| 11 949 522 44| o'z075018
Night| 140 9 29|34 968 1°39] 19 | 19°48| o-'13/0'912] o' 5072531 82] 10 955 53 44| ©-5070887
Mean 05072334
27th | 137 | 18 38|34 vgt|+ 1°39| 17 | 18° 72|+ 007 0" g15] 0 5074205 |— Bz2/— Bl— 917 —344 |—44) o' 072610
Feb.| 139 | 19 50[34-635] 1-39| 19 | 18-73] o'07j0°915] 0-5073238 82| 10| 9B 554 44| o0°5071630
Day | 138 | 20 43[33°139] 1°30| 24 | 18-80] o-o70 014 0°5076596 82| 15| 921 523 | 44| o's07501
140 | 21 33[34°977 1-39] 19 | 18-88] o-o7/0°g1 3| 0-5072512 82| 10 92§ 853 44| o-5070898
Mean 03042537
Mean of Day and Night ... |0-5072536
27th | 140 6 57|34°964!+ 1733 19 | 19°32]+0 09| 0" gl0] 0-3072540 |— 9o|—lO|— 947| —331 |—44, o 5070898
Feb. | 138 7 501337124 1°53 20 | 19°47| ©'09/0°gog| o 5076632 go| 11 954 520 44 0°3075013
Night| 139 | 8 40|34°605] 1°53/ 19 | 19752| ©0709|0'909] 0°5073303 go| 19] 956|531 | 44 o'3071652
137 9 32(34°1064 1°53} 18 | 19°58| o og|lo-gog| 0-5074265 00 9 939 540 44 0°5072623
Mean 0 5072547
28th [ 140 { 19 ol34°974/+ 1-53] 19 | 18-94{+0 10j0'913] 0-5072518 |— go|— 10— 928 — 353 |—44. ©0°5070893
Feb. | 138 | 19 50[33-144 1°53| 20 { 19g-01] ©0°10/0°912] 05070586 go| 11 931 522 44| 075074988
Day | 139 | 20 4034'63ll 1°53| 20 | 197 11[ o'10/0"g12] 05073248 9ol 11 036 353 44| ©'50716014
137 | 21 36134° 170l 1°53 18 | 19720 o'10log1z| 0" 5074248 gol ¢ 941 542 44] ©0°5072622
Mean 05072520
Mean of Day and Night ... | 0-5072538
28lh| 137 » 2(34°180|+ 1°09| 15 | 19°62]+0-11]0-go8f 05074227 |~ O4— 8 — 961 —539 |—44] o0'3072611
Feb. | 139 7 53|34°621 1'09| 19 | 19°72| o'11]o-go7| o' 5073268 64| 10 966 550 | 44| o'z071634
Night| 138 8 45(33°124 1'og| 20 | 19-80| o-vilo-go7] 0 5076630 64| 11 970 519 44| o' 5075012
140 9 36/34°904 1*0g| 19 | 19°gt| ©0'11|0°go7 | 05072540 64] 10 956 550 44 0" 5070806
. Mean 073052541
Ist | 137 | 19 3347190+ 1°09| 17 | 19°32|+0"10[0°9g¥2] 0" 5074207 |~ 64— 8j— 047 —542 |—44| o- 30720602
Mar.| 139 | 19 3534 631 1rogi z1 | 19°38] o-10/0°g12] 0" 5073247 64 12 950 553 44| ©0°5071624
Day | 138 | 20 47{33°136 1°09( 20 | 19°50| o 10|o’gio| 0" 5076602 64 11 956 521 44 0°5075006
140 | 21 371347984 1°'0g9] 19 1 1955 o-10]o'giol 0°' 5072497 64! 10| 958 551 44] o° 5070850
Menan 05072525
Mcan of Day and Night ... |0-5072533
Ist | 140 7 23]34°968[+ 1-35] 19 | 19°96[+ 010/ 0" goB| 05072831 [~ s9/—10/— ¢78] —550 ;—44| o'5070850
Mar.| 138 8 1433 120 1°35| 27 | 20°10] o-10/0'go8] 03056641 79| 12 985 519 44| ©-:5073002
Night| 139 | 9 4|34 60§ 1°35] 19 | 20°15] o-10[0°g0o7] 0' 5073303 79| 10| 087 550 44| o-5071632
137 | 9 55/34-164[ 1-35) 18 | 20-23[ o0-10]0 ge6| 0" 5074265 79 9] 991 538 | 44] o-5072604
Mean 0’ {72525
2nd | 140 | 19 23|34°976[+ 1-35( 19 | 19°63[+0-13/ 0911 | 0° 5072513 [— jo|—10|— 962 —g52 {—44] o°5070866
Mar. | 138 | 20 14[33'123 135 21 [ 19°73] o°13[0°909] 05076632 79| 12 967 520 44| o°50%5010
Day | 139 | 28 434°60B|  1°35| 20 | 19°86] o0'13]0°go9| 05073296 79] 17| 973 55U | 44| o'5071638
137 20 871341610 4-35) 18 [ 19-95] o°13/0°go8 Y o* 5074209 9 9 978 539! 44| o-3052620
Mean ... | o-307253¢
Mean of Day and Night ... |0-5072530




128 PENDULUM OPERATIONS. [CHAP. VII.
Table 11.— Details of the Observations—(Continued).
° I & |Temperature| .= Correction on sccount of
- T T R I
e | 2 & g e |E L 3 Observed c ® - Reduced
Z030 3 |85 = |@|B.]5E| & | Dimeot | 3 20 2. 1 g | (Himeo
= & £ | EE 2 =S5 |£2 [ Vibration | & © - 2w | 5| Vibration
“ |2 |87 5 |g|E=(%%| & 2 (<] & | g |2
w = 2 = o — 2 H ° ™
°c 2" = & |9
Muttra.
hm) s s , o o s s
6th | 137 7 27|347176/+ 2°07| 1B | 19°9j]+0°11]0°903]| 0' 5074238 |— 122/~ g|— 979 —536 |- 41 0°5072551
Mar, 129 3v|834-605 2'07i 19 207114 ©"1ilo°go2p 0°5073303 122 10| 985 547 41 05071598
1913 | 138 9 11z s 2707l 15 | 20717 o-11{0°goz] o 5076652 122 6 988 516 | 41| o'5074979
Night| 140 | 10 o|347942] 2°07| 19| 20729 o't1|0 goz] o' 5072286 122 10 994 547 41| o°5070872
Mean 0° 5072500
7th [ 137 | 19 2734 160+ 2707 17 | t9°92{+ 0 12(0'903] 0° 5074272 |— 122|— B[~ 76| —3536 [— 41 o' 3072589
Mar. | 1309 | 20 17|34 607 2707\ 19 | 20702} o-12/0°go3| 0 35073300 122 10/ 981 547 | 411 o'5071599
Doy | 138 | 21 10337114 207| 20 | 20712 o-12|{0°go2| o' 5076655 122 1t 986 516 41 0°5074979
140 | 22 0[34°942 27071 19 | 20723] o-12(0°9o2| 0" 5072587 122| 10 991 347 41 03070850
Mean 0'5072511
Mean of Day and Night 0-5072505
7th | 140 7 43)134°953|+ 1°07| 20 | 20" 281+ 0 14/0°go0 | 0' 5072562 |— 116/—11]— 994 —545 |[—41| o' 5070855
Mar. | 138 8 34|33 133 1-97| 17 | 20°36| ©-14]/0 900 0° 50760609 116 8 998 518 41| ©0-5074931
Night| 139 9 23/34 617 1°97| 20 | 20°51| o 14|/0'8gg| 0- 5073278 bl 11| 1003 545 41| ©0°3071560
137 1 10 13|34°166 1°97| 18 | 2¢:61] o-14|/0°8gg] o' 5074261 16| g 1010 534 { 41| o0'3072551
| Mean 0°5072474
Bth | 140 | 19 45|34 960i+ 1°97| 19 | 20-33|+0°13[0 901 0°5072549 [— 116{—10|— 096| — 546 |—41[ ©0-5070840
Mar.| 138 | 20 37[33-114 1°97| 21 | 20°42| o'i3[o-go2] 0'5076657 116/ 12| 1oos 516 41| ©-5074971
Day | 139 | 21 27[134°601 1'97| 20 | 20°53] ©0°13/0-g900] 0° 5073312 116] 11} 1006 545 41| ©0:5071393
137 | 22 1Rl34t 0370 17970 18 | 20°67] o°13l0-9ool o' 5074278 116l ol 1013 535 1 41| or50725064
Mean 0 5072402
Mean of Day and Night 0°'50724803
8th | 137 7 3134 171j+ 1793 18| 2070+ 016/ 0°Bn7| 05074248 [~ 113]— 9|— 1014~ 533 |—41| o 5072538
Mar. | 139 8 2134-597 1°93/ 20 | 20°81| o0-16/0°8y6| o-5073321 1yl | 1020 543 41| ©'5071503
Night| 138 9 13|33 120 193 21 | 20°94| o' 16]0-Bgb) 0' 5076641 113 12| 1026 513 41| ©0-5054936
140 | 10 2{347952 1°93/ 19 | 21°11| ©0°16(0-Bo6} o' 5072503 113) 10| 1034 543 | 41| o-5o70822
! Mean 0°5072472
9th. | 137 | 19 3034153+ l'03| 18 | z0°9n|+0°12|0'Bag| o' 5074288 |— r13[— o[—r024/— 334 |41 o'5072567
Mar| 139 | 20 20|34 508 1°93( 20 | 20°94( ©0-12/0°89;| 0'50%73317 113l 11| 1026 544 41| orgo715B2
Day| 138 | 21 12)33-095] 1-03] 20 [ 21709 o'12/0-8g7) 05076699 veg[ a2l ve33[ 513 | 41 o°5074087
140 1 22 1l34-9331 1793l 20 | 217151 o'12]0°897V 0° 5072605 113l ar| 1036 s44 | 41| o°'5070860
Mean 05072499
Mean of Day and Night ... (05072486
9th | 140 7 35134°949|+ 2°00) 19 | 21 24]+0 l_‘;|0'395 0'5072569 |— 117|—10|—1041)— 342 |[—41] o‘5ojeBI8
Mar | 138 8 46{33 107 2700 16 | 21°35| o130 894 0 5076672 g 71 1046 srt 41| ©+5074980
INight| 139 | 9 36|34 593 2'00| 19 | 21°51| o©'13(0°Bg3| 0'5073329 17 10| 1034 540 41| 05071506
137 | 10 27[34°136 2°00 19 [ 21°53] 0’130 893] 0'5074326 1yl 10 103z 530 | 41| ©0'5072573
Mean 05072477
10th | 140 | 19 51{34°919[+ 2700 19 | 21°48|+0°12|0'895] 0' 50720636 [~ 117[—10/—1053[— 542 [—41 o-3070873
Mar.| 138 | 20 42/33 088 200 21 | 21°53) o°12/0-894] 0- 5076716 117 12 1og§ g11 41| o'5074980
Duy | 139 | 21 31{34°572{ 2°0co| 20 | 21°66[ o°12{0°894] o' 5073376 1y 1| 1061 542 | 41| o°5o71604
137 | 22 21134°125 2-00| 1B | 2175 o.12l0'894] 0"5074349 ny 9 1066 531 41| o-s072585
' Mean ... | o-5072511
Mean of Day and Night ... |0-5072494




CHAP, VIL)

SEASON, 1912-13,

Table 11.— Details of the Obserrations—(Continued).

|
° N : e Temperature | = Cuorrection on wecount, of
= E o_, L2 - . =
° = =~ -::; 3 é E L& s Obsvr\'eld o @ — Reduced
= Ei = 28 i~ (2 = S = B Time of = z © & Time of
/A z E =F 3 I g S S ] Vibration = g £ = z Vibration
= | 3 |8 B s | = —~ 1| 5 T l=| 2] 2= [ 2
5 19 | S| 5= 1 58| & : z g =
b - (&) i3 =% [3) K =
=) =
Hathras
b s : , . ° s s
13th | 135 7 38|34-098|+ 1150 16 | 207 21/+0°13]0'898) o 5074188 | —  08(— ;l— gno| —333 |—d45] 05072545
Mut. | 139 8 30[34°0406 1i13) 19| 207321 o130 HB98] 05073215 l 08 10 990 544 45| ©°5071552
1013 38 9 23(33°132 1°15] 20 | 20°46] o0-13|0'BgB] o' 5076012 1 OB 11| 1003 514 45| ©0°35074971
Night[ 140 | 10 13|34° 970 115 18 | 20-53] ©0'13/0'897] 0- 5072528 68 9| 1006 544 45/ ©0° 3070856
’ Meun 05072481
Jdth| 137 | 19 41{34°194[+ 1-15] 17 | 19°86[+ 0" 11]0"g0z] 0" 5074198 I— 08— Bl— 973 —536 [—d45/ o0'3072508
Mar. [ 139 | 20 32|34 044 1.15/ 20 | 19°92| o"11[o-go2] 0-5073217 ]' 68 11 976 547 45] ©0' 3071570
Day | 138 | 21 25133147 1°15) 21 | 2002 o-i1[o goz| o 5076577 i 08| 12 981 516 45 ©0°3074955
140 | 22 15(34'983 1-15/ 19 | 20713 ©°21|0°901| 0-5072499 | O8] 10 986 546 45| o'3z070844
Mean 0'3072484
Mean of Day and Night 050724083
14h | 140 7 49[34°967[+ 1°37] 19 | 20°24/+ 0 10{0"89B| 0° 3072532 (— Bol—io|— 992" —544 |—45| o 3070861
Mar. | 138 | 8 32[33-137 1°37] 21 [ 20°32) o-10/0°898| 05076602 ho| 12 99()} 514 | 45| o'5074935
Night} 139 | 9 22|34:622 1°37| 19 | 20°40| o°10]0°898] 03073267 Bo| 10[ 1000; 344 45| ©0°3071588
137 1 10 13(34°180 1°37| 17 | 20°50] o010 0'898| o' 5074227 8o 8| 1005 533 43] ©'3072556
| : Meun 03072490
!
15th [ 140 | 19 46(34 990+ 1°37] 19 | 19*81]+0 14]0°go2] 0° 5072486 [~ Bo/—10/— ¢51| —547 |— 45| ©°3070833
Mar.| 138 | 20 39|33°146 1°37] 20 | 19°91] o©o'14/0°g0o1 ] 03076580 80| n 976 515 45| ©°3074953
Doy | 139 | 21 31]34-0624 1°37] 19 | 2005 o-14/0°go1 | 0- 3073261 Bo| 10 982' 546 451 o 3071598
f g7 |2z 21l344489 17371 16 | 20°16] o 140 gool 0- 5054209 80| h 988 535 45 ©°5072554
Mean 0'5072483
Meun of Day and Night. 0-5072407
I5th | 137 7 50&34'”! + 1009 17 | 20°45]+0" 150 898} o' 5074249 |[— gy|— 8—1002] — 333 |—d45 ©'5072562
Mur. [ 139 | 8 40347617  1°69| 19 | 20°55| ©'150'Bgg| 05073277 99| o 1005 345 | 45 ©'3071571
Night| 138 9 3333112 1769 17 | 20070 ©°15]0"8g9] o' 507669 99 8 1014 314 45| ©°'30749%79
140 | 10 2113479352 1°09| 19 | 20:79] o-15/0'8B97] 0:5072503 99| 10/ 1019 544 45| 0 5070840
; I ‘ | Mean 0'50;2490
16th [ 137 | 19 3334 169+ 1769/ 17 | 20" 29/+ 014/ 0900 0 5074251 i— 99|— R|— 994} — 535 [—45 © 3072570
Mar | 139 | 20 43j34°625 1°09[ 19 | 207 34| o0'14/0"900] 0 50732060 99| 10 997 545 43| ©'5071564
Day | 138 ) 2¢ 351337132 1°69| 20 [ 20°50| o 14|/0°899] 05056611 99 11| 1003 304 | 45| 073074937
140 | 22 23(34' 935 1:69] 19 | 20°62] o 14l0°8B9gl 0-3072557 1 99] 10| 1010l 343 45| ©0'3070848
Mean 0° 3072480
Mean of Day and Night 0'5072485
16th| 140 | 7 30{34°956/+ 149 19 ' 20°go[+0 16]0'By6| o' 50672556 |— R7i—10l—1024| — 3543 |—45 ©0'3070847
M_m-. 138 8 42|33 120 1°49) 20 [ 21-00] o0 16]0-B96] o0-3076636 871 11| 029 313 45 0'},0749:,1
Night| 139 0 31|34° 00y 1749 t9 | 21°13] 0°16/0'896] o0:5071310 8;'; 19| 1033 343 43 o'§o7|;§o
137 | 10 20347150 17490 17 | 21°28] o"1hlo 8gzx] o'5074293 871 S| 043 532 45| ©°5072578
Menn 05072492
17th] 140 | 19 34{34°938]+ 1°49{ 19 [ 20°88|+0°13/0'Bg7| ©-5072552 |— B7|—10/—1023| —544 |— 45| 03070843
Marv.} 138 | 20 45/33° 111 1°49| 20 | 20°94| o-130°Bgh] 0" 5076013 R7| 11| 1026 513 43 0'%0;493]
Day | 139 | 21 37347617 1749/ t9 | 21'08 o'13/0'Rgb| 05073276 87| 10| 1033 343 43 0':;o7n5l§ﬂ
137 1 22 30[347 10y 1°491 17 | 217200 o0'13l0°'89351 o'g5074252 87 8 1039 332 435 °'5°725:H
Mean 0'507 2408
Mean of Day and Night 0-5072480




130 PENDULUM OPERATIONS, [CHAPD. VII.
Table 11.—Details of the Observations—(Continued).
@ ¢ | Temperature| = Correction on account of
= E s~ ° - ]
. E = E ?. c Z "_;' % S Obeerved o & “ Reduced
< e E 28 - CRER L EE B Time of e S c o Time of
a e ] £.E 2 P —5__2 e Vibrution | & e 5 & E Vibration
- =t 3 5 z Ee pary S - < a. 2= @
@ SEREHI E ElE |
= © &
Aligarh.
hm) « s s R . & ‘ <
21st | 137 1 8 47347169+ 1°44) 13| 20-67+0°09|0 905 ] 0° 5074252 |— By|~ 5|—1013[~ 538 |—48] o-5072504
Mar.| 139 [ 9 38]34'614 1°43| 19 | 20:73] o-0g|lo'goz] o' 5073285 84[ 10| 1016| 548 | 48| o-3071379
1913| 138 | 10 30|33 120 1:430 20 | 20°82| o-og|o-go4] 0-3076641 R4l 11} 1020, 517 48| ©0-50749061
Night! 140 | 11 20]34-951 1°43] 1y | 20°90| o-0g|o-904] 0" 5072565 84| 10| 1024 548 48 o-5070853
Mean | ... 05072489
22nd| 137 | 20 46(34-177|+ 1°43| 16 | 20-23)+0 060 907] 0° 3074236 [~ B4j— 7{— 991|— 539 |—48 o-507256%
Mar.| 139 | 21 36/34°630] 1-43[ 19 | 20°30] o0-06l0°go6] 0°5073240 84| 10 995 549 48| o-5071563
Day | 138 | 22 28|33°134 1°43| 20 | 20°33] o0°'06|0'906] o' 5076607 84 11 996 ;18 48| o©°50%4950
140 | 23 17{34-976 1°43] 10 | 20°39] o' 06/o'gobl o'go52513 84] 10l 999! 549 | 48] o' 3070823
Mean 05072450
Mean of Day and Night 05072483
22nd| 140 8 52|34°934/+ 1°87| 18 | 20°69|+0'11|0°903| ©0'5072506: |— 110i— 9l—1014] —347 |—48| o' 3070833
Mar.{ 138 | o 43[33° 112 1°87| 20 | 20-75] o0°11|0°g0o2] 0" 5070659 o] 11f o1y 516 | 48| o°5074937
Night! 139 [ 10 33(34°0612 1°87| 20 | 2088/ o 11|0°go2] o' 5073289 ol 11| " 1023 547 48] o-go715350
137 | 10 24{34-1064 1°87( 17 | 20°92| o°'ri1jo'go1] 0° 5074263 1o 8| 1023 535 48] o°z072339
Mean 0°3072450
23rd | 140 | 20 51{34°046]+ 1'87| 18 | 20" 30|+ 0080 goz| o' 5072578 |— 110]~ ol— 995 —548 |—4B8| o° 5050868
Mar. | 138 | 21 42{33 119 1°87] 20 | 20°32| o-08/0'gos] 0 3076043 ol 1 996 518 48| o- 3074960
Day | 139 | 22 33|34-622 1°870 19 | 20°39] o-o8jo gos] o' 5073266 110 10| 999 548 48] o gojIss51
va7 |23 24l34-0730 10871 17 | 20730] o-oBlo yosl o 5074243 rio; B[ 1005 538 | 4Bl o'50y2534
Mean 03072478
Menn of Day und Night 0:5072474
23-d | 137 8 33|34°164)+ 1°08| 15 | 20" 72| +0'12[0°'go2 | 0-5054263 |— 63— Bj—r1015] —536 |—48] o'5072593
Mar.| 139 9 45 34'6|o| 1:08] 19 | 20°84 o-i12f{0'g0o1] 0-5073201 63 10| 1021 140 48| o°5071603
Night| 138 | 10 37[33- 116 1°08[ 20 | 20793| o'12|{0°go71] 0° 5050651 63 1] 1026 11 48| 05074088
140 | 11 2634'962l 1-o8( 18 21‘05l o°12/0°go1 } 0°5072545 63 9| r1o31 546 48| o°goy0848
I | Mecan o- 5052508
24th | 137 | 20 53[34-161|+ 1-08] 16 | 20°61|+0°07/0'903] 05074270 |— 63— 7|—1010| —536 [-48 o0.5052606
Mar, | 139 | 21 46]|34°035 1°08| 19 | 20°69| o'o7{0'902| 05073237 63] 10| 1014 547 48| o-go71555
Day | 138 | 22 37|33 440! 1-08| 21 | 20:73] o-05|0 9oz) 0 5076615 63 12| 1016] 516 | 48] o-goj4960
140 | 23 26[34 960 1'08] 19 | 2080 o0-07j0'go2l 0'507235 63 10! 1019 547 48| o-5070848
Mean 0°5052402
Menn of Day and Night 0°'5072500
24th| 140 | o 6]347938/+ o0°37| 19| 25°15/+0° 16/ 0-go0| 0 5072509 [— 22|~10|—1036] —545 |—48| o 5070848
Mar. | (38 9 5833139 0°37] 20 [ 21-32] o-16]o"8gg] o' 5076505 22 11| 1045 3 48 o0°5074935
Night! 139 { 10 48[34°615 0'37| 19 | 2147 o0°16]0°898] o*5073282 22| -10| 1O§R2 544 | 48] o'5071606
137 | 10 39]34° 1% 0°37| 16 | 21°55 o©o°16{0°8g8| o 5074227 22 7| 1056 333 48| o'goj2561
Mean 0°'3072403
25th | 140 | 21 4|34°943;+ o 37 18 [ 25°31|+0"09{0"go1] 0 5072583 |— 22(— 9|—T044 ~ 540 |—48| o-soy00i14
Mar.| 138 | 21 55(33-154] ©0°37| 21 | 21°33 o og|o-goo] 0° 5076562 22] 12| 1045 S15 | 48| o's5074920
Dny | 139 | 22 47|34°635] o0°37| 19 | 21-43] o°o9lo'Bgg9] o 5073237 221 10| 1oso| 545 | 48| o-5o7i562
137 | 23 38{34-203 037 17 | 21°582| o'oglo 898 0" 5074175 22 Bl ro54 533 48 o-'g5o72512
Mean 05072457
Mecan of Day and Night 0-5072465




CHAP. VIL] SEASON, 1912-13, 13 1
Table II.— Details of the Qbservations—(Continued).
© 2 | Temperature | = Correction on necount of
| E |82 2 1% | = I
° E =~ e & & [ % Observed ® 2 — Reduced
= = 3 E = e I - [ Time of e Z ° z Time of
a = l o E£Z g =13 El =09 z Vibration =] © e fo s = Vibration
< ] 3 2 Elgo |0+ & - < @ P 3
. = 3 o z Eg | == ] © e a 2 2
( o 23S e 2 a 2 E < ]
T /A 3} o =
o s = oo & SN —
Khurja.
1 b m s 1 8 L0 ° o | s | £
28eh | 137 | 8 57|34 002+ 2753 6 | 24773 +0°05 0 883 ] 05074487 |— 149/ — j|—e1212) =526 | =45 05072548
Mar. | 39 9 48/34°519] 253 19 | 24°86] o-05/0°886] o° 5073507 149] 10| 1218 537 45| o°5071548
1918 140 | 11 33|34'B4s| 2-53| 18.[ 24°94] o-05/0°886] o* 5052790 149] 9 1222[ 537 | 45 ©'5070828
Nighri 38 | 12 27|337013 253 24 | 24°94 0'05‘0’38() o 5076891 149! 15) 1222 507 45| ©0°5074953
] | : Ment: ; ... 0°5072469
20th | i37 | 21 o|34°065/+ 2°53 19 | 24°57 +0°11,0°888) 0°5074482 |~ 149/ —10[— 1204 —527 ' —45 O 5772547
Mur.| 139 | 21 52347518 2:53) 18 | 24°69] o 11/0-888] 0 5073500 149 9 1210 538 45 ©°5071385
Day | 138 | 22 44{33°020|  z-53) 19 | 24°74 o'11 0 888 0" 5076876 149; 10 1212 508 | 45| ©°50;4952
i 140 | 23 35134845 2°83 17 1 24°80] o 11'0°887] o 5072788 149: 8] 12200 538 45| o- 5070828
Mean ... | o°z07247%
Mean of Day and Night 0:5072470
29th | 140 | 9 6|34°841[+ 2°71] 157 | 24°92[+0' 07| 0-884] o 5072800 |— 159|— B—rz2z21| —530 |—45 o-5050831
M;.r, 138 9 58(33 008 2:751] 19 | 24°97| o'07[0°884] 05076903 150/ 10l 1224 506 | 45/ 0©0°'5074959
Night| 139 | 10 48/34°497 2°5tf 19 | 25°05] o-07/0'884] 0°5073536 150/ 10| 1227 536 | 45 o©°5071389
137 | 11 39|34 050 20%1) 17 | 25709] ©0°07{0'884] o' 5074510 159 8| 1229, 525 | 45| 0°5072i50
i
I Mean 0'5072475
30th| 140 | 21 8|34°863 + 2-71 18 | 24-32/40°11|0-886] 05072753 |~ 159|— 9{~1201| —53; [—45] o’ 5070802
Mar. | 138 | 21 5933025 2°%1] 19 | 24°53| o°'11/0-885) o' 5076863 159| 10| 1202 506 | 45| o0°5074941
Day | 139 | 22 50{34° 509 2°71| 18 | 24°67] o-11|0o'885] o' 50735009 159 9| 1209 536 | 45 o°'so7ias
137 | 23 41'347060)  2°71] 17 | 24°747 o'11|0°883) o' 5074490 159 8 1212 823 45| 0'5072541
Mean ©'3072439
Mean of Day and Night 0-50724617|
B0th | 137 | 8 50)34°073)+ 1°95| 16 | 24°83; +0-03] 0'8B83) 0° 5074465 |— r14]— j)—r1215] —525 [—45] ©°5072357
Mnr. 139 9 40(314°513 1°95| 19 | 24°91| o0-03]0°883] o-5073502 ry| 1o r221 5135 45] o'5071577
Night| 128 | 10 39(33°032 1°g95l 19| 24°92| o'o03l0-883) o-507684; gl vol rz2n [ 45 0'5074;)51
140 | 11 29[14°855 1°95] 18 | 24792| o0°'03]0'883] 0 5072770 11y gl rzz21 8533 45| ©-5070846
! Mean 05052483
Alat | 137 | 20 55[34 106]+ 1°95( 16 | 24 50| +0°11|0"888] 0 5054393 |— rig|— 5|—1201 |- *50%
55l L 5 E 39; —R2 45 0'507249
Mur.| 139 | 21 48[34 554 1°95| 18 [ 24°34| o' 11{0"887] 0 5073412 114 tl; 1202 53é 45 o';oél;og
Doy | 138 | 22 40|33 054 1°95| 20 [ 24767 o-11[o 887] 05076700 4] 11] 1209 507 | 48 0"5074;)|o
140 | 23 30(34°83% 1°950 18 [ 247760 o 11{0"884} 05072550 (g 9 1213 530 45| o0°goyofs3
Mean 0'£oy2442
Mean of Dy and Night 0-5072462
3lat | 140 | B 55|34°873|+ 156/ 17 | 2492/ +0°11]0°884] o' 5052730 [— r103(— 8] —1221] —536 [—48 o-'5070817
Mar.! €38 | o 46j33°058 1561 19 | 25°0t] o 1170 8BB4} 0° 50456785 Vo3l 10) 1223 506 | 45| ©- 5074806
Night| 139 | 10 316i34" 498 1°76/ 18 { 2512 o'11|0'8B3] 050713532 103 9l 1231 535 43: o'Eo’;nboq
137 1 11 28347059 1956 16 | 25719 o-r11|0"883) o' 50744096 103 7l r234 525 45 0':§o;'zg82
Menn o' 5052456
lat | 140 | 20 5B|34°868|+ (56| 17 | 24°93/ +0"15/0°884] o' 50725 8{—
88 : k E 42 |— 1o3|— 1222| —536 |—45| O'g50%0B28
Apr.[ 138 | 2¢ 811337034 1561 19 | 25706 o°15/0°884 °'5°':'('fl‘45 to3| 1o 1228 5‘;6 | 45 °'l<°;49:%
Dax l_u_) 22 41{34° 520 1761 18§ 25437 o-15{0'883] o' 5073483 103 9] 1233 535 ¢t: o'::oylgl;h
137 123 311347073 196] 17 | 25°32] o'15]0'882 o' 5074463 103 8| 124t 524 | 4% 0‘507214;1
Mean s 0'5071470
Mean of Day and Night 0-5072473
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PENDULUM OPERATIONS,

I1.—Delails of the Observations— (Continued).

[CHAP. VII,

[} 1
® :é i Temperature | = Correction on account of
s | E | i s S B
> "; =~ 2.:' g 3 '3 ‘ > 2 Observed @ 2 - Reduced
3 = ] 58 = 2| T_| 55 ) Time of ] = ° e Time of
Sl E L ENEE ) 2 - SE|82| % |vibmtion | B | o | B | Bs | 2| Vibration
a8 |a—] 2 sl 22|97 2 2 |<) & | 2= {8
I © |zl | gL a 2 a g |&m
| = o= o & a
- LS OSSO IR o _
Dehra Dun.
| hom s & , . ‘ ° s K
Mh |37 ) 10 321347030+ 4-00] 17 | 23°76/+0 1310 838] 0°5074548 [~ 235/— B|—1164] — 498 |—43| ©°3072000
Apr.j izg | 18 2234'477’ 4700| 19 | 2; '9li o013 0°838] 0-5073578 233 10| 1172l 208 1 43 o-zo7i16i0
1913 138 | 12 141327992 400l 21 | 247000 o013 0°837] 0°50;6043 2350 12} 1176 479 43| ©° 5074008
N 140 I 13 5[34°807; 4700 19 24'11' .0 13/0°837] o' 5072871 235 1o} By H-¥ 43} 0'3o;089;5
; i l ’ Menn | o 0° 50523520
10th| 137 | 22 32{34°047/+ 400 18 | 2378/ +0°55/0°838] 0-5074522 [— 235/— 9l—1105] —408 |~43 0°30723552
Apr.[ 139 | 23 22|34 3011 400l 20 | 33°91) o'150°837) 0° 5073527 233 11| 172 507 43| ©':071539
Day | 138 | o 15/33'009! 400 17 | 24-05) o-15/0°837]| 0 30760901 235 8 1178 479 | 43| ©°30749:8
" 140 Io4iz4 8311 gr00] 19 | 24714 o0-15/0°836) 03072820 2351 10l 1183 507 43| ©7 3070842
Mean 03072483
Mean of Day und Night 0-5072504
10thi 140 | 10 34'34°850|+ 3°34| 19 | 24722/ +0 o7/0°8B36] 0" 5072;81 |— 196l— 10— 1187 — 307 |—43 o-30708;38
Apr.| 138 | 11 2532988 3°34] 20| 24°36] o-0j{0-835] o°50700350 196| 11| 1194 478 | 43 o-zo075028
Night' 139 [ 12 16 34°473 3°34] 19 | 24°38] o'o7/0'835] 0" 35073588 196) 10{ 1nigs. 300 | 43} o'3071038
1137 {13 7347033 3°34[ 18 | 2444 °'°7|°'835 0" 5074352 196 ¢ w)ﬁi 496 1 43| o°3072610
| | l Menn 0" 3072529
|
11th! 140 | 22 3734°816,+ 3734 18 | 24-52(+0 |o|H'R3b 0- 5052852 ]-— 196/ — 9l— 1201 —307 {—~43 o0 30j08¢6
Apr. | 138 | 23 28 3279920  3°34| 20 | 24735 o 10| 8-835| o 5076942 196y 11} az203) 478 | 43| o'szo7s011
Day i 139 ] |9‘34'.|8_:! 3°34] 16 | 24°68] o lo| 8-835]| o' 3073362 i 1496 7l 1209 506 43| ©°3071601
L3y 1 103470480 3340 18 | 24°731 o-10/R*8B351 05074518 ° 196 9 rzi2 490 43| o's0;2z62
Mecun 0°3072517
Menn of Day und Night 0:5072523
15th | 137 | 1o 56j34°071|+ 2-77] 17 ; 23'83/+0°10]0°837] 0" 5074468 |— 163 — 8|—1169] —497 |~43] o0°30;72588
Apr.) 139 | 1747|347 503 2:77| 20 | 23793 o'10/0'837] 0" 5073522 1631 1 117 507 43| ©°5071623
Night| 138 | 12 39|33-018 27771 21 | 24°00] o-10/0-837] o' 507688 163 12[ 1176 479 43| ©0°'5073008
140 | 13 28{14 830 2°77 19 ' 2310 o°'10,0°R37] 0°3072;80 163" 10 11f 507 43| ©o'5070876
! : Mean 05072524
: !
16th| 137 [ 23 o|34-067: + 2-7;| 18 | 23°85/+0"54/0°837] 0-50;44;8 (- l(n_qj— 9 —Il()l)‘ — 497 |—43] o°5072;597
Apr.| 139 | 23 33[34 508 2°77| 19, 23'97] o'14i0°836] 0 5073510 163 10[ 1175 507 43 o'30;1012
Duy | 138 © 47(33°029 2:57 21 | 24 11| o0°14l0°836] 0°5070853 163 12| 0181 478 43| 073074976
140 1 3634852 257 19 24719l o 14:0°8B35] 03072775 163 10] n1f3 506 | 43/ o°30;0808
Mean 075072513
Meun of Day and Night 0-5072519
16th| 140 { 10 59'34°842[+ 244 19 | 24°25/+0' 030 R34 0 5072798 [— r143|—1¢|— 1188 — 305 [—43] 05070909
Apr.| 138 | 11 50{33°020 2 44| 21 | 24°33] o°03/0-833] o'30;6876 143 12| 1192 476 | 43] o-3073010
Night| 139 | 12 41]347300] 2-44] 20 | 24°34] 0°030'8331] 0-2053516 143 11l 193 so5 [ 43 o 502'(";"
§37 | 13 34(34°070 244 19 | 24°35) 0°03/0°833] 0° 5074467 1431 o[ 1193 495 43| ©'50723R3
* Mean 073072531
17th| 140 | 23 2({34°860[+ 2-44| 19 | 24°0B]+0" 12/ 0-A36] 0° 5072728 [— 143|—10[— 1180 —307 {—43 0" 3070873
Apr.[ 138 | 23 53(3.3 031 2244 21 | 24713] o-12{0°8B34] 0" 5076849 143 12] 1182 477 43 073074992
Day | 139 | o 43347499 2'44| 20 | 24°25| o'v12|0°B33] 0 5073230 143 11| 1188 505§ 43 0;507'(’40
137 1 1 34347003 244 18 | 24°35] o0°12/0°8331 0" 50;4486 143 9l 1193 495 | 43| o° 3072003
Mean 05072328
Mean of Duy and Night 0'5072529
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It will be noticed that at some stations, notably Aligarh, Muttra and Dehra Diin in April,
the differences between the daily means are large. Thus, at Muttra there is a range of

22 x 107 secs., at Aligarh, of 26 and at Dehra Din, of 25. These discrepancies are believed to
be mainly due to variations in the clock rate or possibly to the flash not working uniformly.

It should be possible to form some idea as to the variations in the rate of the clock by
deducing the rate from the time of vibration of a pendulum at Dehra Dan where the true time
of vibration is known. This method, of course, assumes that the whole source of error is in the
rate and is, therefore, only a rough one but it is difficult to see what other cause could account for
the large variatious in the times of vibration of any ovne pendulum on different days. The
temperature of the pendulum room is nearly always so steady that it is impossible that any large
errors are introduced by the pendulum uot heing at the same temperature as that shewn by the
thermometer in the dummy pendulum, and it is quite impossible for other uncertainties such as
air pressure, flexure and the actual estimation of the coincidences to produce anything approaching
the variations that we find. A probablesource of error 2iz., lack of uniformity in the movement
of the flash shutter is practically the same thing as a variation of clock rate and cannot be

dissociated from it.

We have some excellent data for determining the fluctuations in clock rate in some observa-
tions that were made in Dehra Din in August, 1913 during the visit of 2 members of the de Filippi
expedition. Ou each day owr pendulums were each swung once at 3 hour intervals and both our
clock /S & R) and theirs (a chronometer by Poole) were used for each swing. On 3 out of the 4 days
work the mean rate for theday of each clock was determined by star observations (on the 4th night

clouds prevented this), and the mean time of vibration by each clock agreed to 1 x 10~ sec., while
the mean difference between the means of the individual pendulums was only 3 x 107 secs., the

. . —7
greatest difference being 6 x 10 * secs. We can, thus, assume with confidence that the mean time
of vibration of each pendulum was correct, and we can deduce the actnal rate of the clock at the
time of swinging each pendulum.
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These deduced rates are herewith shewn :—

PENDULUM OPERATIONS.

Rates deduced from
poto Mo Time| Tgteof | Rate ot | iar cbeeraton
PP (S&R) | (Poole) | g Poole
1913 h m sece. secs. secs. secs,
Aug.,27th| 8 30 —2'03 | 40744
12 00 1'50 041
15 00 0°97 083
18 00 1°07 041
28th 8 05 — 165 | +0-66
11 05 1°77 0 46
14 30 1711 0°49
17 30 1'50 0°'49 | —1-50 | +0°52
29th 820 [ —1'50 | +0°58
1110 2°23 056
14 20 128 c' 53
17 30 1'23 o'51 | —1°59 | +0'44
30th 810 —1°55 | +0°32
11 10 1°75 0" 41
1410 0°65 o' 41
17 10 o' 60 0'46 | —1°13 | +0°50

[CHAP, VIi,

We notice at once that the deduced rates of our clock S & R show large variations. Thus,
on August 29th there is an apparent change in rate of 1 second hetween 11 a. m. and 5-30 p. m.

and a larger change on the 30th.

A change in rate of 1 second per diem is equivalent to a change

—7 . . . . . .
of 59 x 10  seccs. in the time of vibration of our pendulums. We also notice that our clock has a
greater losing rate during the morning than in the afternoon, and that the actual rate approaches

the mean rate at about 1 p m.

1f further ohservations were to point to this, it would be

sufficient to swing each pendulum once daily, the hours of ohservation extending from 11 a. m.
to 3 p. m. but at present it would be unsafe to do this.

Enough evidence has, however, been given to show that the rate of our clock does vary
largely throughout the day but it is unlikely that, with the four completc sets of swings that we
take at present, our mean time of vibration is much in error.
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In Table III are shown the times of vibration at Dehra Din at the beginning and end of
the season. These ohservations were made in the new pendulum room which forms part of the
building containing the bar alley and seismograph room. The new room is about 300 feet south
of the old pendulum room. It will be noted that there is no difference between the mean times
of vibration in the two rooms.

Table ITI.— Times of vibration at Dehra Dan.

! !
Date 137 i 138 ' 139 140 Mean
1912-13 s & ) K s s

November, 11-12 0-5072575 0-5074984 | 0-5071602 0-5070867 U- 5072507
" 12-13 2603 4985 | 1621 0864 2519
. 13-14 2586 1976 | 1606 0864 2508
. 14-15 2590 4993 1616 0883 2521
Mean 0-5072589 0-5074985 0-5071611 0-£070869 0-5072614
April, 9:10 0-5072586 0-5074978 05071585 0-6070868 0-5072604
, 1011 2686 5020 1619 0867 2523
. 15-16 2593 1992 1618 0872 2519
. 1617 2593 5001 1631 0892 2529
Mean 0-5072589 0-5074998 05071613 06070873 0-5072519
Gencral Mean 0-5072589 0-5074992 0-6071612 0-5070872 0-6072516

Difference, Apr.-Nov, 0 +13 + 2 + 6 + 5

It will be noted that the mean time of vibration for the season is the same as for the
previous year, though the individual means are not in good agreement. The differences between
the mean and individual pendulums are shown in Table IV,

Table 1V.— Differences between the mean and individual pendulums.

Station 137 v 133 v 1349 v 140 v
Dehra Dan |l mEs | F v Fzape |+ 0| 4oz | — 4| +1b45 | + 3
Lalitpur | =7 + 5| —2472 o 1903 | — 4| +1639 | — 3
Bina | =8Bl = 5| —2466 | + 6] +9ob | — | +1642 o
Bhopil —86 | —10| —2469 | + 3| +go7 o] +1647 | + 3
Goona ol =Bo | — 4| —2463 | + 9| +9o4 | — 3| +1639 | — 3
Knalianpur | =8t = 5| —z2472 o| +go3 | — 4| +1650 | + 8
Jhansi vee | =30 o| —2475 | — 3| +g9og | + 2| 41642 o
Gwalior —F3] 2 3| —2474 | — 2| +goB | + v | 41639 | — 3
Sipri | TP v m2476 | — 4| 40906 | — 1| +1647 | + 3
Dholpur | =59 ] +17 ] ~2480 | — 8| +goz| — 2| +1636 | ~ 6
Apra | T = 3| —2475 | — 3| +go4 | — 3| +1649 | + 7
Muttra | TI3] Y 3| —2452 Ol +goz | — 2| +16g0 | — 2
Hithras | TIS5 ) F v —2470 | + 2| +qio| * 3| +1037 | — 3
Aligarh ~ ol =T F 2 m2gge | 2| dqus |+ 8] e | — it
Khurjn | —iB | =2 —24pr |+ v | 4910 + 3| #1630 | — 3
Dehra Dun el =il + 60 —2499 | — 7| 4906 | — 1| «~ub44 | + 2

Monna -6 — 2472 +qo7 +164>

Meane of 1911.12 -2 —2474 +903 +1644

‘ There is again no evidence of any sudden or gradual change in any of the pendulums
and the mean differences agrec well with those of the previous year. E



1 ’-]6 PENDULUM OPERATIONS, [CHAP. VII.

In Table V are shown the mean time of vibration of each pendulum at each station and
the values of g deduced.

Table V.—Mean times of vibralion and deduced values of g.

Station 137 138 139 140 Menn

Dehira Diin 8, 0°50;2889 0" 5074902 orz071612 o 5070852 05072316
Bhopil 5. 0° 3073513 0-5075890 05052520 o-5051580 0°'5073427
+924 + 904 + go8 + 9ol +9r1

s 978706 978 714 978712 958712 978711

Eulianpur s ©0°§073339 0°5075730 ©°5072335 0° 3051608 075073258
+750 +738 +743 + 730 + 742

g 978773 978778 9787776 978570 978777

Bina s, 0°5073290 05075675 ©°'3072303 05051567 05073209
+ 701 + 083 + 691 +695 +693

g- 978792 978°799 978796 9787793 978795

Goona s, 0°5073256 05075042 0°'5072273 0°5071540 075073179
+670 +6g0 +663 + 068 +663

9. 978804 978812 978805 978 8os 958807

Lalitpur 5 05073231 05075032 0'505225; 05071521 0°50;53160
+ 642 + 640 + 045 + 64y + 644

g. 9788153 978816 07881y 9578 812 078814

Sipri s 05073078 ©°5075477 0" 5072095 O'8071354 05073001
+ 489 + 485 +483 +482 + 483

9 978874 978876 978877 978857 978-876

Jhinsi s, 0- 5072989 0°5073388 0° 3052004 0'5071271 0°'50%2913
+400 + 396 + 392 +399 + 397

g- 978909 978910 978912 978°909 978°910

Gwalior <, 0°5072861 0° 5075262 o' 5071880 05071140 o' 5072788
+272 + 250 + 268 +277 +272

L2 978958 978°959 978960 9787956 978958

Dhoipur s, 0'5072740 0'5075161 05071756 0° 5051045 05042681
+151 +169 +164 +173 + 165

a 979" 005 978998 979000 978996 978999

Agra &. 0°5072613 0’ 5075009 o' 5071630 o' 5070885 0°'5072534
+24 +15 +18 +13 +18

9. 979°054 979'056 979°056 979" 058 979056

Mattra 8. 0° 5072565 0°5074964 0'5071587 0°*5070852 0'5072492
—24 —28 —25 - 20 —24

7. 979°072 979'074 979°073 979°071 979:072

Hathras s ©'5072559 0°5074954 0'5071574 o° 5070847 05072484
- 30 ~38 —38 —25 —32

L 979°975 9797078 979078 979'073 979075

Aiigarh s, o° 5072560 0° 5074956 05071571 o' 50708355 05072486
—29 - 36 -4 -7 —-30

9. 979°974 979'077 979°079 979070 979°975

Ehurja s, 05072546 0'5074939 0'5071558 0" 5050829 0'5072468
—43 —53 — 54 —43 —48

4. 979080 979" 083 979°084 979- 080 979082

The orographical
inappreciable there.

The Reduction to Sea Level.

correction was only computed for Kalianpur and was found to he
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The ahstract of the season’s results is given in Table VI.

Table VI.—Abstract of results.

Corrections
Station Height 7, for for mase 7 g I=7g
height (Bouguer)

Seet dynes dynes dynes dynes dynes dynes
Bhopal .. 11630|978:835| —o0'153| +0°055(978°737|978 711 | —0r026
Kalianpur «. |1763|978-892 | —0-165( +0°059| 9787861978 777 —ocog
Bina . | 13551978896 | —0"127| +0°046|978-815(978-795| ~0"020
Goona .o 115691 978-928 | —0° 147 | +0°053(978°834 (978 807 | —0 027
Lalitpur ... |1199| 978931 —o 112| +0°040978-859 (978814 —0"045
Sipri ... |1533|978-982 | —0'144| +0°052|978:8901978-876| —0 014
Jhansi . | 858|978:983| —o0-ofo| +0-029|978°932|978-910( —0"022
Gwalior ... | 658]979-039 | —0.062| 4+0°022|978°999|978:958 | —0-041
Dholpur .| 577|979°072| —0°054| +0°019(979°037|978.999 | —0-038
Agra ... | 535/9797107 | —0-050| +0°018|979°075|979°056 [ —0*01g
Muttra ... | 562]/979°129| —0'053| +0'019|979°0g95|979°0%2| —0°023
Hathras ... | 587]{979-139| —0'055| +0-020|979°104|979-075| —0"029
Aligarh ... | 612]/979 160! —0 057 | +0°021|979°124|979°075| —0'049
Khurja ... | 649]979-186| —0-061| +0.022{979'147|979.082 | —0' 065

Once again we make the same assumption that a residual of —0'030 represents normal
gravity, and we see that we have three areas where gravity is in excess. The first, comprising the
statious Bhopal to Goona, undoubtedly forms part of the main “‘hidden chain’ and again, as at
Maihar and Japla, we find a small negative belt indicated by the residual at Lalitpur dividing
the main hidden chain from a detached area of high density shewn here by the residuals at
Jhansi and Sipri. Until the country between Jhapsi and Allahabad and on to Sasarim has been
examined it is impossible to say whether these three areas of high density form one continuous
belt or whether they are isolated. Sirailarly, the negative residuals at Lalitpur, Maihar and Japla
may indicate a continuous trough of low density.

The third area of high deunsity lies round the stations Agra to Hathras and may, of course,
extend to the east and west. As was stated at the beginning of this chapter, the residuals at the
stations Kaliana to Gesupur indicated the existence of such an area not far south of Gesupur and
the pendulums, while locating this area of high density, have also indicated a small trough of
relatively low density between Gesupur and Hathras, the value of g —yyat Gesupur being

—0-043 whereas at Khurja it is - 0-065.
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Regarding the observations at Kalianpur a list is appended showing the values of gravity
obtained by Captains Basevi and Heaviside with the old seconds-pendulums and those with the
present half.seconds apparatus.

Value of ¢
Station with Difference
with old
seconds-pendniums half-seconds
P pendulums
dynes dynes dyne
Debhra Diin 978-962 979°063 +0-101
Modras 978-238 978279 +0'041
Coliba 958605 978-631 +0°026
Kaliina 979°107 959°154 +0'047
Nojli 979-116 979143 +0-027
Mussooree (Camel’s 978-751 978793 +0°042
Back)

Mian Mir 979°274 979383 +0°109
Bangalore 977°998 978025 +0r027
Kalianpur 978°723 978777 +0°054

The values of ¢ in both series of observations depend on the value at Dehra Din. There
is, however, a large discrepancy in this base value and the differences between the old and new
values of dg (gravity at Dehra Dian minus gravity at station) are, with the exception of Miin
Mir, even greater than the differences of g. With regard to Mian Mir it is to be noted that at
this station a specially light stand for the pendulums was used by Captain Basevi, and as this
stand was not used at Dehra Diin the observations at Mian Mir are not strictly comparable with
the rest of the series. It is not proposed to attempt to explain the discrepancies between the old
and new series of observations; and with regard to Kalianpur, the last old station to be reoccupied,
it is only possible to say that the discrepancy is of about the same order of magnitude as at the

other stations,



CHAPTER VIII.

The Hayford Correction for Topography

and Isostatic Compensation.

Hitherto, in the abstracts of each season’s work, the Bouguer hypothesis for topography
has alone been used. This hypothesis assumes that all surface masses are uncompensated and
takes no account of the curvature of the sea-level surface. The first correction, for height,
allows for the increased distance of the station from the earth’s centre; the second, for mass, is
based on the assumption that the station stands on an indefinitely extended horizontal plain
whose mass is uncompensated ; while a third correctiou is occasionally necessary to allow for the
departure of the actual surface of the earth from this assumed plain.

The fact that aZ/ Bouguer residuals close to the Himalaya or other high mountains are
negative, points to the strong probability of some sort of underground compensation, and this
chapter shows the method which has been employed to correct for this.

It is, first, necessary to make some definite assumptions as to the extent and depth of
compensation. Mr. J. F. Hayford, late of tie United States Coast and Geodetic Survey, to whom
we are much indebted for his investigation into the ‘““isostatic ”’ correction to gravity results, has
assumed that compensation is complete at a depth of 1137 kilometres below the earth’s surface,
and, with small modifications which will be dealt with later, we have accepted his assumptions.
By complete compensation we mean that at and below the depth of compensation any element of
mass is subject to equal pressures from all directions, and from this it follows that the mass in
any prismatic column standing on a hase of unit area at the depth of compensation and extending
up to the actual surface of earth or sea is always the same, whatever the height of the column may
be. Therefore, the higher the column the smaller the density, or in other words, excesses of mass
(mountains) are compensated by deficiencies of density, and defects of mass (oceans) by excesses
of density, the actual value of density in each column being derived directly from its height,
since the mass equals height x density and is constant.

Other assumptions made by Mr. Hayford are :—
(a) The earth is a sphere of radius 6370 kilometres.
(b) The mean surface density of the earth is 2:67.

(e} Ratio of surface density to mean density of the earth as a whole is ﬁ

(d) Value of k the “gravitation constant’”” or the acceleration due to the
- attraction of unit mass at unit distance is 6673 x 10™"" in the C.G.S. system of
units.
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The computation of the effect of topography and its isostatic compensation on the value
of gravity at a station can be divided into two main heads:—

I. The effect of masses near the station where curvature need not be considered.

II. The effect of distant masses where curvature must be allowed for.

Taking distant masses first, it is necessary to state here that we have so far accepted all
Mr. Hayford’s assumptions and reduction tables for the effect of masses situated outside a radius
of 1036 miles from tbe station. Within this radius we have computed new reduction tables
based on slightly different assumptions. This radius of 1036 miles or 1667 kilometres is the
boundary between near and distant masses in main heads I and IT above.

It is advisable to give a short description of Mr. Hayford’s method of computing the
effect of distant masses, and the following is abstracted from his publication® on the subject.

—

Fig: 1 N¢ Fig: 2

The attraction of an elementary mass dm situated at B (fig. 1) acting upon a mass of
1 gramme at the station of observation, S, is
kdm
DT oo s e (1)
where k is the gravitation constant and D the distance of the elementary mass from the station,
t.e. SB in the figure. The vertical compounent of this attraction, which is all that is conecerned
in this investigation, 1s
sin
D (2)
in which 8 is the angle of depression, below the horizon of the station, of the straight line from
S to B. If the station and the elementary mass are at the same height above sea-level, we have

[
A=

and D = 2R sin%

kdm

Substituting in formula (2) the vertical attraction becomes

Siﬂ ?
kdm or kdm E (3)
" 4R?sin? =

where E depends only on the direction and distance of the elementary mass from the station.

* The Effect of Topography and Isoslatic Compensation upon the Intensily of Gravity by J.F, Hayford
and W. Bowie.
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If the elementary mass is higher than the station, the difference of height being h,

we have (fig. 2)

h cos -5
2

sin 8, = -

aud in the same triangle,

D! = D‘J1 + h? 4 2Dl h sin g—
also A = :i
and B =Bu-s

Therefore, substituting in formula {2), the vertical attraction hecomes

b cos 0
. g 0 . 1 Cus 'J,
sin Qo sinT T —
A/ D + h* 42D hsin
kdm - or kdm E; o (4

)
D% + h® + 2D, hsin )

Similarly, when the elementary mass is Jower than the station, the vertical attraction may
be shewn to be

. P L h cos %
s 4 -+ sin — 5
( . \/m2 + b — 2D hsin
kdm or kdm B, e (D)
D2 + h* — 2D, h sin A

2

The only assumption made in these formule is that the earth is a sphere.  Mr. Hayford
shows that the error in this assumption is very small and may he neglected.

If now the surface of the earth be divided up into zones by concentric circles with the
station ax centre, to obtanin the vertical attraction in any such zone it is necessary to integrate
the expressions (3), (4) and (3) within the necessary limits of 8 and h.  The expressions E. E,
and 15, cannot*, however, according to the writers of the American publication referred to, be
directly integrated with respect to @ and h by calenlus, and an integration by numericai com-
putation was made. The vertical component of the attraction of the topography in any zone was,
therefore, expressed as km x (average value of E for the zone).

For the effect of the compensation of the topography the forniulwe are the same. The nega-
tive masx involved is m, the same as the mass of the topography but of opposite sign, the values
of 15 are thoxe fixed by the direction and distance of the compensation from the station and h is
made to vary from zero at sea-level to 1137 kilometres helow that surface.

The effect of the topography and comnensation might havebeen computed separately, but
it was believed that greater rapidity wounld he seenred withour loss of accuracy by combining
the two. '

* The integrntions have been performed in 1ndia,
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With any selected value of 8, K was computed for several values of b down to the depth
of compensation. By successive trials with increasing numbers of values of h it was ascertained
how many values were necessary to obtain sufficient accuracy in the mean value of I correspond-
ing to the selected value of . Proceeding thus, values of E were obtained for values of 6
varying from 1° 30’ to 180° {(when 6 = 1° 29’ 58”, the distance = 1036 miles).

The next step was to determine the limits of zones. It was known from a preliminary
study of the problem that for all distant zomes the attraction would be nearly proportional to the
height. Therefore, it was decided to determine such widths for the selected zones, and such a
number of compartments in each zone, that an attraction of 0-0001 dyne for any one compart-
ment would correspond to a height of 100, 1000 or 10000 feet in that compartment. The unit of
height corresponding to 0:0001 dyne and the number of compartments in each zone were
arbitrarily selected, and will be seen iu the list of zones*.

Starting from the antipodes, § = 180, the attraction in successive sub-zones of 2° width
was computed until the total attraction amounted to 0-0001 dyne, the limit of the innermost
sub-zone being obtained by interpolation, and so on for each successive zone.

The area of a zone lying between limiting values of 8, 6, and 6,, on the surface of a
sphere of radius R is

27 R? (cos 6, —cos 6,)

and, since the mass in any zone may be represented by & x h x area, the attraction of the mass in
the zone whose average height is h is equal to kéh x 27R* (cos 8, —cos §,) x (mean value of E for
the zone).

The details of the computation of the limit of zone 1 are shewn below, the values of E
being interpolated from those published by Mr. Haytord.

Zone 1.
h = 10000 feet.

0, to 6, log (cos 8,—=cos 8;) log (k8h27R?) log E Attraction
° ° dyne
180 to 178 47847599 17-1412982 217444495 0-0000004683
178 to 176 3:2616672 17-1412982 217447622 -0000014052
176 to 174 J-4831878 17-1412982 21-7452310 +0000022894
174 to 172 3-6287771 171412982 21:7460111 -0000032816
172 to 170 3-7372165 17-1412982 217469454 +0000042214
170 to 168 3:.8234873 171412982 217481880 +0000051638
168 to 166 3:8949748 17-1412982 21-7495817 *000006107 4
166 to 164 J-9558801 171412982 21:7514331 +0000070569
164 to 162 2-0088215 171412982 217535065 0000080099
162 to 160 2:0555274 17-1413982 217559510 +0000089697
160 to 158 2-0972122 17-1412982 217586848 +0000099356
158 to 156 21347634 17-1412982 21-7617024 +0000109085
156 to 154 2-1688362 171412982 217649976 +0000118886
154 to 152 21999307 17-1412982 217685641 0000128764
152 to 150 2-2284568 171412982 21-7723951 +0000138724
Total ... 0°0001064551]

* The unit of the table has lately been changed to 10—° dyne
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The change for 2° in the last snb-zone is 0- 0000138724 ; thercfore, the change for 567 1s
0-0000064738, and if the limit of the zone iv taken as 150° 56 the total attraction 1s
0°0001 —0-0000000187. "The inner limit of zone 1 1s, therefore, 150° 56°, to the nearest minute.
It must be noted that as R and k are in the C.G.S. system, h must be converted into centimetres.

The other zones were computed in a similar manner except that the widths of the sub-

zones were reduced as 8 became less.

For ocean zones, since the space between sea-level and the solid surface of the earth is

filled with sea water of density 1-027, the defect of density in this space 1s 267 —1-027
=267 x0-615=8x0615, and if an elevation of 1000 feet in any land compartment produces an
attraction of 0-00001 dyne the corresponding ocean depth to produce this attraction will he
1000

0-615

Hence the unit of depth for ocean zones in the reduction tables.

feet = 1626 feet = 271 fathoms.

So far it has been assumed that the attraction is proportional to the height. This is not
strictly true, but the error was found to be inappreciable for zones 1 to 13. For zones 14 to 18 a
few special computations were made, when it was found that the necessary corrections were small

These are shewn in the reduction tables as ¢ departure from

and varied regularly.
proportionality.”

Similarly, it was at first assumed that the station was at sea-level. Here, again, the
correction for height of station was found to be negligible for zones 1 to 13 and small for the
remainder. These corrections are also shewn in the reduction tablies.

The reduction tables for distant zones {main head II) are shewn below :—

REDUCTION TABLE FOR OUTER ZONES,

- 9 H —b5 . . .
The unit of correction is 107" dyne, minus tor land and plus for water.

Radii in nnglost‘lt:zh::ztll‘ed ot centre of Unit of height which | Unit of depth which
Zone Number of procduces an effect of | produces an effect of
compar{ments 10—F dyne in each 10—5 dyne in each
Outer Inner compartment comparlmenl
o 4 ¢ 4w feet JSathoms
1 180 0 ¢ 150 56 0 1 1000 271
2 160 56 O 105 48 O 6 1000 271
3 105 48 O 7213 0 10 1000 271
4 7213 0 bl 4 O 12 1000 271
5 61 4 O 35 58 0 16 1000 271
6 35 58 0 26 41 O 18 1000 271
7 26 41 O 20 41 0O 2 100 271
8 20 41 O 14 9 0 4 100 27°1
9 14 9 0 10 44 O 4 100 27-1
10 10 44 © 7 b1 30 [ 100 271
11 7 51 30 6 46 34 8 100 271
12 6 46 3¢ 419 13 10 100 271
13 41913 3 3 6 16 100 271
14 336 2 33 46 10 100 271
16 2 33 46 2 11 53 10 100 271
16 211 63 1 54 2 10 100 271
17 1 54 52 1 41 13 10 100 271
18 1 41 13 1 29 58 10 100 27.1
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SPECIAL REDUCTION TABLES.

ZONES 14 to 18.

The unit of correction is 10™* dyne*, minus for land and plus for water.
The correction found from the previous table must be divided by ten before entry in the
second column of the five succeeding tables.
The nnit here ¢s ten times as large as that in all the other tables.

Correction Correction for Correction [or elevation of stntion at
Zone us read departure from | o e
ror ’ . ) i : . —
from map | proportionslity | 556 fer, | 10000 feet | 13000 reet
+ 130 + 6 -1 -2 -3
+ 123 + 4 -1 -2 -3
+ 100 + 3 -1 -1 - 2
+ 73 + 2 - -1 -2
+ 50 + 1 ° -1 -1
14 + 3 ° o o o
o o ) o o
— 23 o ) o )
- 50 o ° + 1 + 1
- 75 + 1 o + 1 + 1
~ 100 + 2 + 1 I + 2
i
+ 130 + 3 -1 . - 3 } - 4
+ 123 + 4 : -1 i - 2 - 3
+ 100 - 2 ! - ) - 2 - 3
+ 75 + 1 . -1 : -1 -2
+ 30 + 1 ‘ o - | -
15 + 23 ° ' ) o ! -
|
o ; [ o o i [
,
- 23 | ° o ! o | + 1
- z0 | o [ o + + 1
- 7: |[ + | 1 + I + 2
- 100 i ' \ + 2 + 3
i i ;
T !
+ 130 + 4 - 2 : - 3 : -5
+ 123 + 3 -1 - 23 : - 4
+ 100 + 2 -1 - 2 - 3
+ 73 + 1 - i -1 -
+ 30 o - ! - —
'6 + 23 o o i -1 -
E i i
o o o } ) o
- 23 ° o ! + 1 + 1
I = 3o o + | + 1 + 2
; - 7i + ] ' + 1 + 2
- 100 + £ i 2 + 3
i i
| (
+ 1:0 + 3 - 2 ~ 4 - b
+ 123 ‘ + 2 -2 -3 - A
+ 100 1 - - -y
+ 73 ‘ + 1 - -2 -3
+ zo } -] | -1 - 2
17 + 23 ! o -1 - -1
I
o o , o o o
23 ° . + + -1
- 0 | o . + 1 + 1 -2
I i -
- 7% i + 1 . + 1 2 i
- 100 ‘ + 1 P + 3 - 4

* Corrections in nnits of 1075 dyne may be read off from diagrame I and I1 at the end of the hook.
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SPECIAL REDUCTION TABLES—(Contd.).

ZONES 14 to 18—{Con(d.).

1
Correction Correclion for | Correction for elevation of station at
Zone us read departure from e o
fl-Oln m:lp ])l'Op()l" lOllﬂ]llvy l 5(,0“ ‘—ce" i 10000 Ilel“" ! ]5000 rﬁﬁt
+ 150 + 1 — 2 - 3 -3
+ 123 + | -2 -4 -6
+ 100 + 1 -2 - 3 - 3
+ 73 0 - -2 -3
+ 30 o -1 - 2 — 2
18 + 23 o o - -
o ° -] o o
- 23 o o + 1 + 1
- 30 o + + 2 + 2
- 53 ° + 1 + 2 + 3
— 100 o + 2 + 3 + 3

The unit of correction is 0-0001 dyne, mixues for land and pluy for water, the correction
being applied to 4 and not g. In all these zones the effect of the compensation is greater than
that of the topography, the correction representing the combined effect.

This account of Mr. Hayford’s reduction tables is somewhat brief, but full details will be
found in The Effect of Topography and Isostalic Cempensation wpon the Intensity of Gravity
published at the Goveroment Printing Office, Washington, U.8.A. from which publication most of
the above has been abstracted.

We now come to the near zones inside 103°6 miles, and for these new reduction tables
have been computed by us based on a slightly different assumption. This difference is that the
depth at which isostatic compensation is assumed to be complete is taken as 70 miles (=112'65
kilometres instead of 113°7 kilometres) below sea-level, instead of below the wcfual surface of the
earth. With regard to the difference in depth Mr. Hayford has computed the change in correc-
tion produced by altering the compensation depth from 1137 to 853 kilometres for 11 gravity
stations. The maximum change for the inper zones of these 11 stations is — 0°0227 dyoe and
the mean —0:0107 dyne: for the outer zones the maximum and mean changes are —0*0206 and
+0-0018 respectively, for a change in compensation depth of 28 kilometres. If, therefore, the
depth of compensation in our reduction tables was altered by 1 kilometre to agree with
Mr. Hayford’s, or if his value was altered to ours, the maximum change is not likely to be as great
00227 0-0206

2 = 00008, and T 0'0007) and may be neglected.

as 0001 dyne (

The other assumption made by us, that compensation is compiete at 70 miles below sea-level
instead of below the surface of theearth, is believed to have a negligible effect. Mr. Hayford’s
assumption was only made to simplify the computations, and he allows that ours is correct.
Therefore, we need only cousider the change in the correction for the outer (or Hayford) zones.
The effect of the plan adopted by Mr. Hayford is to displace the isostatic compensation upwards
for land areas and downwards for ocean areas by an amount equal to the height or depth of the
area concerned. The result is virtuully the same as lowering or raising the station and, as
may be seen in the reduction tables, the correction for elevation of station is negligible for
zoues 1 to 13 and very small for the remainder.
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Of the other assurmptions made by Mr. Hayford, (a) to (d) on page 139 of this chapter,
we have accepted (b) and (c); for the radius of the earth we have taken 20, 900,000 feet which is
equivalent to about 63702 kilometres instead of his value of 6370 kilometres.
4?31(€Z’ has been used
where y=978 cms. and A = mean density of the earth =5°576. This gives the value 657 x 107"°
whereas, as stated on page 139, Mr. Hayford used the value 667 x 107'°, The differenceis 1+5 per cent,.
For the inner zones the largest correction that has so far been found is at Sandakphu where it equals
0-202 dyne. The change in this correction produced by taking Mr. Hayford’s value of k x 278
would be 0:003 dyne at this station, and at all stations except those on or very near high ground
the change would be negligible. Tor the great majority of stations, therefore, the effect of the
changes of assumption in our reduction tables is negligible.

For the gravitation counstant in our computations the value, G =

The formula used for the attraction of the topography in a zone on the station whose
height is the same as the zone was:—

:}; 2 {1‘2—r]—(\/r22+ h? — \/r9|+h2) }
where v = 978 cms.
R = radius of earth = 20,900,000 feet
8 = mean surface density of earth = 267
A = mean density of earth as a whole = 5-576
8§ __ 1
A o209
1y, T, = radil of inner and outer edges of zone
h = mean height of zoune or station in feet

The value of the constant is 0-000033584 or if h, r; and r, are expressed in 100-feet units,
as they have been in our computations, the value is 0r0033584.

The radii of the zones were selected as follows :—

Zione Outer radius Zone Outer radius
A 10 feet 1 3 miles
B 200 feet J 5 miles
C 600 feet K 8 miles
D 1400 feet L 12 miles
E i mile M 20 miles
F 1 mile N 32 miles
¥ 11 miles (6] 60 miles
H 2 miles P 1036 miles

The outer radius of zone P is the same as the inner radius of zone 18, and as the numbered
zones extend to the antipodes, the whole surface of the earth is dealt with.

In zones H to P the attraction was computed for every 1000 feet of height from zero to
12000 feet (h = 0, 10, 20, etc. to 120, h being expressed in 100-feet units), and values for amaller
intervals of height were interpolated without difficulty. For zones B to G the attraction was
computed for every 100 feet of height up to 3000 feet and thence for every 6500 feet, and in
zones B to E, wherc it varies rapidly for small values of h, it has heen shewn for intervals of h
less than 100 feet.

A specimen computation is shewn below.
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ZO N E J . Inner radius 3 miles, Outer radiue 5 miles,

Emm=onm%w{¢rn—(/@+h:— Jﬁ-hﬂ}

r, = 1684 units of 100 fect ry = 264°0 units of 100 feet rs — r, = 105600

1? = 25090-66 rt = 69696 00 Ve hE = I R - —A Effect =
i N _— =A - 00335

N e ST | v+ e VT B 0-0033554 B
10 25190° 56 158713 ‘ 6979000 204189 1057474 o 126 0°00042
20 25490 56 159°658 : ;00006 00 264756 105-008 0" 502 -0016¢
30 23990 56 161:216 . 705090-00 265699 1047483 11y 00373
40 26690° 56 163-372 ¢ 7129000 207013 | 103 641 1°959 ‘00658
50 27390 56 166° 104 | 72196-00 268693 | 102" 389 3'on1 ‘oton
60 28690° 50 169 383 | 73296 00 270-532 i 101° 349 47251 ‘olgzy
70 29990° 56 1737478 | 74596°00 2737123 99°945 5655 ‘01899
80 31490° 50 1777456 ’ 76096 00 275 853 98399 7201 coz418
90 33190°50 182183 7779600 278919 96-736 8864 02077
100 3509056 187323 l 79696 00 282" 305 94' 980 10 620 103300
110 37190° 56 192°849 81596 oo 286000 93151 12°449 04180
120 39490° 56 198722 l 8409600 289°993 91271 14'329 r04812

Values for every 100 feet of height were obtained by interpolation and entered in the
complete reduction tables. The interpolated values are not likely to be in error by more than
0-00002 dyne.

The tables have only heen computed up to a height of 12000 feet.  Greater heights are
occasionally fouvd for portions of zones round Himalayan stations. In such cases it is necessary
to increase the portion of the zoue dealt with so that the mean height in such portiou is less than
12000 feet. An example of this will be found in the details of the computation of the correction
for Dehra Duu in Chapter 1X.

The tabulated values give the effect of the topography iu a zone on a station whose height
is the samc as that of the zone. Where these heights differ, as they usually will in all but the
near zones, the following procedure is to be adopted. First, take the effect of a zone whose height
is the same as that of the station and then subtract therefrom the effect of a zone whose height
equals the difference of height of station and zoue, it being immaterial which is the higher.

The two figures 3 and 4 will explain this. .

X Y Stn
F===y = — — — -
1 i
1 1
1
1ZONE,

A

Sea Lerva!

o
Fig: 3

‘ I‘n figure 3 the station is higher than the zone. The effect of the zone A B D C on the
station is obviously the effect of the zone X Y D C menus that of the zone X Y B A ze that of a

zone whose height is the same as that of the station minus that of a zone whose height equals
difference of height of station and zone.

-In figure 4 the portion A B Y X of the zone is above the station, and, consequently, its
attraction on the station is upwards. The effect of this portion of the zone, therefore, cance']s the
eﬁc.ect of the portion X Y B’ A’ where X A = X A’, aud the total effect of the zone is the same
as if its height were A’ C and is calculated in the same way as in figure 3.
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It would, of course, have been perfectly simple to make out tables with main argument
height of zone and secondary argument difference between height of station and height of zone,
but the tables would certainly be far more bulky than they are at present.

For those portions of zones which are covered by water, we must first, take the effect of a
zone whose height equals height of station plus depth of water and subtract the effect of a zone
whose height equals height of station, the difference being multiplied by 0-615. This factor
takes account of the fact that below sea-level the zone is filled with water of deusity 1'027 instead
of solid earth of density 2-67. The defect of density is, therefore, 1'643 or 8 x 0:615. The sign
of the correction will be minus.

We now come to the computation of the compensation effect. Taking first land areas, the
assumption made was that the upper surface of compensation was at sea-level or in other words
all masses above sea-level are of normal density, 267, and are compensated hy deficiencies of
density below sea-level. This was the original assumption made by Mr. Hayford in his definition
of isostasy, but subsequently modified for computing purposes.

The effect of the compensation in the zone on the station is obtained by subtracting the
effect of a zone whose height equals the height of the station from that of a zone whose height
equals 70 miles plus height of station, the deficiency of density in both cases being the same.
This gives the effect on the station of the compensation in 2 hollow cylinder (or zoue) extending
from sea-level down to the depth of compensation. The deficiency of density is obtained
immediately from figure 5.

d Sea Level
\ 3 i
: ' ¥
e e :
s s :
= b o
&\ ; NN
Fig: 5 Fig. 6

The excess of mass above sea-level in the zone is balanced by the defect of mass below
If & he the deficiency of deunsity below sea-level, we have

sea-level.
8’ x 70 miles = Hx 267
5 = H x 2:67 _ liS
or = Z0miles — D

The effect of the compensation in a zone whose height is H on a station whose height

is h is, therctore,

H 3 3 {\/r,;hﬂ VE AR - (VT FW - VR o) }-

D 2R
The quantity mside the brackets only varies with the height of station and the quantity outside,

)
only with the height of zone. Also, since the factor H ;‘é x5 is very small (0-0001090¢ when
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H = 12000 feet) it is ouly necessary to take out the quantity inside the hrackets to the lat place

of decimals in order to be correct to 5 places in the final result. The quantities (\/ 1)’ + ht —

N hﬁ) ‘have already been computed for the topographical effects (zide specimen zone J), and

the quantities (\/ r? - M+ =/ + 2 + (D + h)? ) vary very slowly up to zouwe M, at
least, as the following table will show
Values of /1,2 + (I + h)? = /17 + (1 + h)?
ZONE
h - - -
sl F | B | 4 | ® M ] N o P
e O SR . S B PO
' |
U feel o o o3 o.; 60 14°6 940 220°0 Bo4-0 173371
40V0 o o 0.3 o7 60 1473 930 217'9 7981 17251
3000 ° o 03 o7 59 144 921 215°9 7922 17172
1 2000 ° ° 03 0-6 58 ' 14°2 912 21379 7863 15093

The compensation was first computed with H = h = 1000 feet, 2000 feet etc. up to
12000 feet and entered in the tables in the column ¢ station same height as zone”’, Values for
every 500 feet of height and in some cases every 100 feet were obtained by interpolation. To
obtain the values of the corrections for difference of height of station and zone shewn in the
tables it was only necessary to compute with a new value of h. In entering the compensation
reduction tables, therefore, the main argument is height of zone, while in the topography tables
it is height of station, and the two corrections are taken out separately.

In computing the effect of the compensation under water zones, it has to be remembered
that the compeusation necessarily begins at the bottom of the vcean and not at sea-level. Figure 6
shows how the compensating excess of density is obtained.

The defect of the mass of the water is balanced by the excess in the portion below sea
botwomw. The defect of the mass of the water is (6§ —8,) H auvd if & be the compensating excess of
density we have

(D--H)& = (5=5,) H

. H
or ¥ = pom €%

H .
The effect of the compensation of a water zone of depth H ou a station whose height is h
was obtained by subtracting the effect of & zone whose height equais H+ h from the effect of «

The effect

zone whose height equals 70 miles + h, both zones heing of density 0-615 & x DHH'

18, therefore,
0615 H + (h+ H)? ( 2
.)xD H ’lt Al\/l (h+ —vll (h+H \/r2+ D+ h)? \/r, (D+h) )}

The values are shewn in the reduction tables. It will be noticed that it is unnecessary to
cousider any but small values of h and H in the inner zones, because the station being on land
and part of the zone covered by water, great heights and depths will not be found. For zone P
the grentest beights and depths will be found in the extreme south of India where the station mav
he over 8000 feet and portious of zone P of depth 10000 feet. )

One point remains to be dealt with. It will be noted that there is an abrupt change of
method in dealing with th‘e effect of topograpby and compensation at a distance of 1086 miles
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from the station. Inside this radius the formula used takes no account of the curvature of the
sea-level surface. A simple computation will, liowever, show that at a distance of 80 miles from the
station, ¢. e, nearly in the middle of zone P, a point at sea-level is over 4000 feet below the
horizon of the sea-level surface at the station. The actual figures are shewn below :—

At middle of zoue P, the sea-level is 4460 feet below the horizon of the station.

” » O » 1410 »
» » N » 450 »
» » M » 1 70 »

The formula for distant masses, kmE, takes full account of curvature but is far more
cumbersome to compute than that for near masses. Accordingly, it was desired to extend the
use of the latter formula as far as possible. In view, however, of the figures given above it is
necessary to make some allowance for curvature in, at least, zones N, O and P.

Dealing first with the topography, the two figures 7 and 8 give the two cases that can
occur, viz., zone above station and zone below station. The curvature is, of course, much
exaggerated.

e Te---»

8 is the station, Z the centre of the zone, C is the amount by which the sea-level at Z is
depressed below that at 8. The effect of a zone of height H on a station of height h may be
considered as the effect of a zone of height (h+C)i..,, A B in the figures, minus that of a zone of
height (h+C—H)i.e,, AZ iuthe figures. In computing the topographical effects in zones M, N, O
and P, therefore, we must take height of station as h+ C instead of h and difference of height of
station and zone as h+ C—H instead of h—H. For the compensation, the column ‘‘station
same height as zone’’ in, say, zone P was computed with the value ““station above zone by 4460
feet”” and similarly for zones M, N and O. For the compensation, therefore, the actual heights
of station and zone will be used in entering the tables.

Strictly speaking, this method should be checked by computing values in these zones by
the exact formula for distant masses but this has not been done. Mr. Hayford has, however,
checked his values in this way and states that in his outer zone the error is less than 1 part in 200
on the average. Assuming that the error in our slightly different outer zone would be about
the same, the error in zone P of mean height 12000 feet would be less than 0-0003.

It will be noted in the reduction tables that, whereas the outer or numbered zones are as
a rule subdivided into compartments, the inner or lettered zomes are not so divided. In com-
puting the effect of the inner zones, however, they have as a rule been divided into natural
instead of rigid compartments s, the division has been made along contours, the zone being
divided into blocks in order of height.

The reduction tables for the inner zones together with the rules expleining their employ-
mont are Lerewith appended.
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REDUCTION TABLES FOR INNER ZONES.

(0 mile to 1036 miles).
Rules for using the tables :—

Topography. For land zones, A to L, enter table with argument height of station: then
enter it with argument difference of height of station and zone (it being immaterial which is the
higher) and subtract the latter result from the former. The result will be positive unless the
height of zone exceed twice the height of station.

For water zones, A to L, enter table with argument height of station: then enter it with
argument sum of height of station and depth of zone, and subtract the latter result from the
former, multiplying the difference by 0:615. The result will always be negative.

For land or water zones, M to P, the correction for curvature is applied by increasing
the height of station by the curvature and using this sum instead of the actual height when
applying the rules given above. The curvature for each zone, M to P, is given in the tables.

Compensation. For land or water zones, A to P, enter table with argument height or
depth of zone as the case may be, and take out the quantity found in the second column.
This is the compensation effect for the case of station at the same height as the zone
i. e, at sea level for water zones ; its sign is always negative for land zones and positive for water
zones: a correction, which is to be found from the subsequent columns of the table, must be applied
to it if the station is above or below the zone. The curvature correction is included in the tables.

In many cases the height of a zone varies sufficiently to make it necessary to deal with
it in several portions, each of different height. In this case the results are taken out for each
height as indicated above, and each multiplied by the factor representing the ratio of the area
of the portion of the particular height to the area of the whole zome. The total effect is found
by summing these products.

ZONE A.
Inner radius O foot, Outer radius 10 fect,
Topography.
Height Correction
Seet 10_5 dynes
10 + 20
50 30
100 to 1000 a3
1000 to 12000 + 34

Compensation.

Nil.



152

PENDULUM OPERATIONS

ZONE B.

Tnner rudius 10 [oet,

OQuter radius 20(; feet.

Topography.
Height Correclion Height Correclion Height Correction
S { . - . - - :

Jeet 107 dynen Seel 1675 dyner Seet 1077 dynen
10 I + 13 180 + 34 1200 + 382
20 i 38 200 161 1300 586
30 ; 63 220 379 1400 590
10 92 240 393 1500 393
50 13 260 410 1600 596
60 | 141 280 423 1700 509
70 ‘ 104 300 435 1800 0ol
S0 ‘ iR3 350 400 1900 603
920 { 206 400 480 2000 6og
100 223 200 500 2500 011
110 243 600 529 3000 016
120 2060 700 544 4000 G621
130 276 |00 5a0 5000 623
110 201 200 305 6000 627
150 ‘ i-H 1000 372 00N 631
o+ 8 110v +3:8 12000 +632

Compensation.

Nil,

(CHAP, VIIL,
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ZONE C.

Inner radius 200 (eel,

Topography.

Ouler radius 609 Teet,

Heighe | Correction ] Height ; Corveelion] Heighe ]‘! Correction Height | Corvection
i o 1

Jeel | 1073 dyues Jeel ‘ 107" gyuex Srel 107 gynes Jrel 11075 gynes
20 |+ 2 320 | 432 6550 +637 2000 |+ 10k
10 | 9 340 i i3z 700 092 2200 110}
60 ‘ 19 360 1 330 o | - 200 | v
I 580 } 400 soo | ae [ 200 e
100 ] 3 100 423 30 Th2 2800 tiag
120 o 120 443 00! o7 3000 1166
110 5 03 140 405 0 i 830 3500 i 1tgo
160 : "y 160 488 Tooy Rs2 1000 | 1210
150 l 142 480 509 1100 ‘ ¥yo 4500 1224
200 169 500 1 59 1200 024 5000 1236
220 ! 196 520 348 1500 ! DES GO0O 1234
240 224 540 60 1400 ‘ 077 7000 126-
260 Iy 510 8y 100 | ooo 8000 1270
280 27 S50 (o1 1600 ‘ 1020 10040 1289
300 : + 302 (oo + 6018 1800 l + 1034 12000 + 1209

Compensation.

Tiand,

eight of zone

Correction

Up to 200w e

|
|
|
|
!
|
!
Ahove 2000 feer {
|
|

o

—h
=1 x 10 Tdynes




PENDULUM OPERATIONS, [CHAP. VIII.

ZONE D.
Inner radius 60O fect. Quter rndius 1400 feet,
Topography.
Height Correction| Height | Correction] Height | Correction] Height | Correction

Seet 1075 dynes | et [107% qyuer | Set | 1078 aynes | JSeEE 11075 dynes

60 + 4 850 + 680 1800 + 1400 3800 + 2007
100 16 900 730 1960 1452 4000 2038
150 36 950 778 2000 1501 4200 2067
200 61 1000 823 2100 1545 4400 2004
250 93 1050 B71 2200 1588 4600 2118
300 131 1100 916 2300 1627 4800 2141
350 173 1150 959 2400 1664 5000 2161
400 219 1200 1000 2500 1698 5500 21207
4350 267 1250 1040 2600 1731 G009 2245
500 317 1300 1079 2700 1762 G500 2278
550 368 1350 1y 2800 1790 7000 2307
600 421 1400 1133 2900 1818 7500 2332
650 474 1450 1188 3000 1843 '8000 2354
700 527 1500 1221 3200 1890 0000 2390
750 579 1600 1286 3400 1933 10000 2419
800 +630 1700 + 1345 3600 + 1972 12000 + 2463

Compensation.
Land, Water.
Height of | Stefion Correction for statien ’?"P”’_ ! Helght of station
zone as zone Below zone | Above zone ot zone 1 0 foot 100 feet

by 500 fect | by 500 feet

N _ Seret 105 dynea 1075 dynes
Seet 10~ " dynes 1076 dynen 107" dynes
100 o [
1000 -5 R | 4+ 1
200 ot + 1
3000 -7 -1 + o |

12000 - 8 [ o




CHAP. VIIL] REDUCTION TABLES.
ZONE E.
Inner radius 1400 feeot. Outer rading 4 mile,
Topography.
Height | Correction| Heigkt | Correction| Height | Correction]| Height | Correction] Height | Correction
Seet | 19— dyneas Seet 10—5 dynes Seet 1075 dynes Jeet 105 dynes Seet 10~8 dynes
100 + 6 1200 + 618 2100 +1311 3000 +1862 4800 +2558
200 12 1250 650 | 2150 1346 | 3100 1913 | 4900 2586
300 50 1300 608 2200 1381 3200 1962 5000 2613
400 87 1350 738 2250 1415 3300 2010 5200 2664
600 133 1400 778 2300 1448 3400 2036 5400 2712
630 159 1450 818 2360 1481 3500 2101 5600 2757
600 188 1500 858 2400 1513 3600 2144 5800 2800
650 218 1550 898 2450 1543 3700 2186 6000 2841
700 249 1600 937 2500 1576 3800 2226 6500 2933
750 281 1650 976 2550 1607 3900 2264 7000 3013
800 313 1700 101§ 2600 1638 4000 2301 7500 3084
850 350 1750 1054 2650 1668 4100 2337 8000 3147
900 387 1800 1092 2700 1697 4200 2372 8500 3204
950 424 1850 1130 2760 1726 4300 2400 9000 3254
1000 402 1900 1167 2800 1754 4400 2439 9600 3300
1060 500 1950 1204 2860 1782 4500 2470 10000 3341
1100 539 2000 1240 2900 1809 4600 2500 | 11000 3413
1160 | +3558 2060 +1270 2960 +1836 4700 +12529 | 12000 + 3478
Compensation.
Land. Water.
Height of Smt.ir\_n Correction for station . Correc_t,ion
Fone same hoight Bel Depth Stetion for height
a8 rone b elow zr;no }:ﬂ.bovo zone of zone at sea-level | of stalion
y 1000 feet | by 1000 fect at 200 ft,
Jeet ]0'sdyner~ lo—sdynu lo_ndyml 5 5 B
eel 10~ “dyner
600 -5 - + 1 !
100 4 o
1000 —-10 -1 + 2
200 1 o
2000 —\6 ~ 4 + 3
aoo 2 o
3000 —-19 -5 + 3
5000 -21 ~ 4 + 3
12000 - - 13 + 2

155
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PENDULUM OPERATIONS,

[CHAP. VIII,

ZONE F.
Toner radius § mile, Quter radius 1 mile,
Topography.

Height | Corrn. | Height | Corrn. | Height | Corrn. | Height | Corrn. | Height | Corrn. | Height | Corrn.
Jert 10 7Bayned  Seet |io"Bayned Seet |1oBayned Seet |10=Sayne]  Seet 10~ Fayned Seet [10~8 4 mes
100 + 3 1800 + 868 | 3500 +2315 | 5200 +3564 | 6900 +4497 | 8800 + 5255
200 13 1900 944 3600 2397 5300 3627 7000 4544 9000 5321
300 29 2000 1027 | 8700 2478 | 5400 3689 | 7100 4590 | 9200 5385
400 50 2100 11z | 3800 2558 | 5300 3750 | 7200 4635 | 9400 5447
500 78 2200 1197 | 3900 2637 | 5600 3810 ] 7300 4679 | 9600 5508
600 113 2300 1284 | 4000 2715 | 5700 3869 | 7400 4722 | 9800 5566
700 131 2400 1350 | 4100 2592 | 65800 3927 | 7500 4765 | 10000 5622
800 196 2500 1457 | 4200 2868 | 5900 3984 | 7600 4807 | 10200 5677
900 243 2600 1545 | 4300 2943 | 6000 4039 | 7700 4848 | 10400 5730

1000 299 2700 1632 | 4400 3016 | 6100 4093 | 7800 4888 § 10600 5781
1100 338 2800 1719 | 4500 3088 | 6200 4147 7900 4927 | 10800 5831
1200 420 2900 1806 | 4600 3159 | 6300 4200 | 8000 4966 { 11000 5879
1300 487 3000 1892 4700 3230 G400 4252 8100 5004 | 11200 5926
1400 556 3100 1978 | 4800 3299 | 6500 4303 | 8200 5042 | 11400 5972
1500 630 3200 2063 | 4900 33607 ] 6600 4353 | 8300 5079 | 11600 6016
1600 705 3300 2148 | 5000 3434 | 6700 4402 | 8400 116 | 118C0 6058
1700 +783 3400 +2232 6100 + 3500 | 6800 + 4450 | 8600 + 5187 | 12000 + 6099
Compensation.
Land. Water.
. Station Correction for station Depth St"‘"'bio“ a‘;":i]‘:::g:
?[B;ﬁ’:]te hE:il;lTl. Below zoue by Above zone by °F2n |gea-level at 800 ft.
a8 zone
1000 ft, l 2000 ft. | 1000 ft_ | 2000 ft. Seet |10=5 aynes
Jeet 11075 dynes|10~5 dynes|108 dynes 1076 dynes10 5 dyned 100 +1 °
§00 -2 o + 1 + 2 200 + 3 )
1000 -3 o “ + 2 + 4 300 + 4 C]
2000 —41 - 4 - 6 + 4 + 9 400 + 6 °
3000 -57 -7 -1 + 7 + 12
4000 —67 -9 — 18 + 8 + 14
8000 -82 -9 -2 + 7 + 14
12000 —86 -8 — 16| + 7
L




CHAP. VIIL] REDUCTION TABLES.
Inner radius 1 mile. Quter radiue 1§ miles.
Topography.
Height | Corrn, | Height | Corrn. | Height | Corvn. | Height [ Corrn. | Height [ Corrn. Meight | Corrn.
Seet [1p—8 dynes] Jeet lo_sdynea Seet l(]_sdynﬂ Seet lo—bdynu JSeet [10—6 dyneq Jeet (10~ B dynm
200 + 4 2100 + 432 3900 +1262 5700 +218g9 | 7500 +3038 | 9300 +3757
400 17 2200 470 | 4000 1314 | 5800 2239 | 7600 3081 9400 1593
500 26 2300 s10 | 4100 1366 | 5900 2280 | 7700 3124 | 9500 3829
600 38 2400 5§32 4200 1417 6000 2338 | 7800 3167 1 9600 1804
700 52 2500 594 | 4300 1469 | 6100 2387 | 79v0 3209 | 9700 3899
800 67 2600 637 4400 1521 6200 2436 | 8000 3231 9300 3934
9200 83 2700 681 4500 1373 | 6300 2484 | 8100 3292 | 9900 3068
1000 104 2800 726 4600 1623 6400 2533 | 8200 3333 | 10000 4002
1100 125 2900 772 | 4700 1677 | G500 2581 | 8300 3374 | 10200 4069
1200 148 3000 8:8 4800 1729 6600 2628 8400 3414 | 10400 4135
1300 173 3100 865 | 4900 1780 | 6700 1655 | 8500 3434 | 10600 4199
1400 200 3200 913 | 5000 1832 | 6800 2722 | 8600 3493 ] 10800 4201
1500 229 3300 961 | 5100 1883 | 6900 2708 | 8700 3532 | 11000 4322
1600 259 3400 1oto | 5200 1935 7000 2814 | 8800 3570 | 11200 4382
1700 291 3500 1060 | 5300 1986 | 7100 2860 | 8900 3608 | 11400 4410
1300 324 3600 1o | 65400 203; | 7200 2903 | 9000 3646 | 11600 4497
1900 359 3700 1160 | 6500 2088 | 7300 2950 | 9100 3083 | 11800 4553
2000 +39;5 3800 +1211 5600 +2138 7400 +2994 | 9200 + 3710 | 12000 + 46008
Compensation.
Land. Water.
Station Oorrection for station Depth Station CorrocL_ion
Height | samo of zone ab for station
of zone | height Below zone by Abore zone hy sea-level | at 1000 ft,
a8 zone
1000 ft. | 2000 fs. | 3000 ft. | 1000 ft. | 2000 £t .
000 ft 00 ft. | 3000 ft, Seet 10—‘dyne‘.s
Teet o™ Saynes 10~ aynes 10~ Cdynes 10~ Sayner 10~ Btynee |10~ Bdynee [10~Baynas 200 * 3 °
500 — 12 ° + 1 + 1 400 + 6 °
1000 | — 23 o e + 1 + 2 + 3 600 + 9 -]
2000 — 43 - 1 - 2 » + 3 vos + 8 800 +12 °
3000 | — 66 | = 3| - 6| — 7| +4 | + 9| + 13 1000 |+ 14 o
1000 | — 82 - 5| -0} —13]| +6 + 12| Yooy
5000 = 94 - 8 - 13 - 120 + 7 + 13 + 19
6000 | —vos | = 8] —ay| - 25| 49 [ + 5] 4 2
B000 | ~ 119 = 9] — o] =31| + 8 + 16| + 23
10000 | ~128 | = 10| ~ 20| — 32| + 8 + 16| L,
12000 —134 - 9 - 10 - 3




PENDULUM OPERATIONS.

[CHAP. VIII,

ZONE H.
Inner radius 1§ miles, Outer radiue 2 miles,
Topography.

Height | Corrn. | Height | Corrn. | Height | Corra. | Height | Corrn. | Height| Corrn. | Height | Corrn.
Jeet lO_s.lyuu Seet 10— Buaynes| Sfoet 10 Saynes|  Seet 10 Bdynes| Seet 1o_sdynsa Seet 10_‘dynu
200 + 3 2100 +123 3900 + j08 1 5700 +1336 | 7500 +1999 | 9300 +12633
400 10 2200 246 4000 741 5800 1372 7600 2033 9400 2660
500 15 2300 268 4100 774 5900 1409 7700 2071 9500 2700
600 21 2400 291 4200 8o7 | 6000 1446 | 17800 2107 | 9600 2733
7 28 2500 314 4300 840 6100 1483 7900 2143 9760 2766
800 36 2600 338 4400 B74 6200 1520 | 8000 2178 | 9800 2799
900 44 2700 363 4500 go8 6300 155% 8100 2214 9900 2831

1000 53 2800 388 | 4600 043 | 6400 1594 | 8200 2150 | 10000 2B64
1100 63 2900 414 4700 977 6500 1631 8300 2286 | 10200 2928
1200 74 3000 441 4800 1012 6600 1668 8400 3321 | 10400 2991
1300 86 3100 468 4900 1047 | 6700 1705 | 8500 2357 | 10600 3034
1400 100 3200 496 5000 1082 | 6800 1742 | 8600 2392 | 10800 3116
1500 11§ 8300 525 51 Q 1118 ] 6900 1579 ‘700 2427 | 11000 3177
1600 131 3400 534 5200 1154 1 7000 1816 | 8800 2462 | 11200 3237
1700 148 3500 584 5300 Tigo | 7100 1853 | 8900 2496 | 11400 3290
1800 166 3600 614 5400 1226 | 7200 1890 | 9000 2531 | 11600 3355
1900 183 3700 645 5500 1263 | 7300 1926 | 9100 2565 | 11800 3413
2000 + 20§ 3800 +676 5600 +1299 | 7400 +1963 | 9200 + 12599 | 12000 + 3469
Compensation.
Land. Water.
Correction for stution c
. Stati . orree-
He(;%m _S:":zn Below zone by Above zone by D?;"h ,s;:n:;:‘.l tion for
zone helght a8 zZobhe level B;:Jtolgl}?b
298¢ | 1000 ft. | 2000 tt. | 3000 ft. | 1000 fr. | 2000 fr. | 3000 ft. '
Seet lo—sdynu 10_5dvrm lO_denn lo—ﬁdynu lo_ﬁdyrm lo‘sdynn lO""’dynu Seet w—ﬁ dynes 10_5rlynu

500 - 12 o + 1 + 1

1000 - 23 ° " o + 1 + 2 500 *7 °

1500 - 34 o - . + 1 + 1 + 3 1000 +14 o

2000 — 45 -1 -1 o + 1 + 3 + 4 1600 + 21 -

2500 - - 1 R | + 2 + 4 + 6

2000 ~ :; o, - . . s . s . 8 2000 +18 - 2

4000 | - 87 | -~ 3| = 6 — 74 + 4 | + B | + 12

6000 — 104 - 4 - 8 - 11 + 6 + 11 + 16

€60C0 -8 - 6 - 11 - 16 + 6 + 12 + 18

7000 -130 - 7 - 14 - 120 + 7 + 14 + 120

8000 —140 - 8 -~ 16 — 24 + 7 + 14 + 21

10000 —-157 - 9 - 18 - 18 + 9 + 17
12000 — 168 - 9 - 19 - 30
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ZONE I
Inner radius 2 miles. QOuter radius 3 miles.
Topography.

Height, | Corrn, | Height | Corrn. | Height | Corrn. | Height | Corrn. | Height | Corrn Height | Corrn.
feet 110~ Baynes| Sfeet 10~ Baynes Seet 10~ 5aynes feet |17 Baynce]  fect 10" Saynas|  Seet 167 Paynes
200 + 3 2100 + 1229 3900 + 733 B700 |+ 1497 7500 |+2372 9300 |+ 3301
400 10 2200 251 4000 789 5800 1543 7600 2423 9400 3333
500 15 2300 274 4100 826 5900 1389 7700 2474 9500 3405
600 2) 2400 298 4200 864 6000 1636 7800 2525 9600 3457
700 28 2500 323 4300 902 6100 1683 7900 2676 0700 3509
800 36 2600 348 4400 941 6200 1730 8000 2628 9800 3568
900 44 2700 374 4500 981 6300 178 8100 2679 2900 3612

1000 53 2800 401 4600 1021 6400 1826 8200 2731 10000 1664
1100 64 2900 329 4700 1062 6500 1874 8a0n0 2582 10200 3767
1200 76 3000 458 4800 1103 6600 1923 8400 2834 10400 3870
1300 89 3100 488 4900 1045 6700 19;2 8500 2R86 10600 3973
1400 103 3200 518 5000 1187 6800 2021 8600 2037 10800 4075
1500 ns 3300 549 5100 1230 6900 2051 8700 2989 11000 4176
1600 134 3400 581 5200 1273 7000 2120 8800 3041 11200 4276
1700 151 3500 614 5300 1317 7100 2150 8900 3093 11400 4376
1800 169 3600 648 5400 1361 7200 2220 2000 31458 11600 4476
1900 18R 3700 682 5500 1406 7300 2271 9100 3197 11800 4576
2000 + 208 3800 +717 5600 +1451 7400 | +2321 9200 |+ 3249 12000 [+ 4676
Compensation.
Land, Water.
r i i . Correction
. Station Correction for station I?r-pth Statl}on 1 for station
eight same height — of zone nt sea-level | oaing cr
of zone Below zone by Above zone by
08 zonw e
2000 (t. | 4000 It. | 2000 ft, | 4000 ft. feet 10~ Bdynas 10~ Sdyner
T T 500 +14 o
Seet lo'sdynu lO_denep 10~% dynes(10 ™ "dynes 10“6dyma 1000 +28 -1
600 - 23 . . + 1 + 1500 +43 -3
1000 — 46 . + 0| + 3 2000 +57 -4
1500 - 68 . . + 2| + 5 2500 +7j0 -3
2000 - 01 - . + 3] + 8 3000 +84 -6
2500 —-113 - 2 i + 4 + 1
3000 —135 -3 “ + 5) + 13
3500 —156 - 4 . + 7 + 16
4000 —-157 - 6 8 + 9 + 20
4500 - 197 - 7 11 + 11 + 24
5000 —-216 - 9 s + 13 + 27
6500 —234 - 11 19 + 15 + 30
6000 — 1251 — 13 23 + 16 + 33
6500 - 268 - 16 27 + 18 + 30
7000 —284 - 18 31 + 20 + 39
7500 ~ 209 - 20 13 + 21 + 42
8000 — 314 - 21 39 + 2 + 44
8500 — 328 - 23 44 + 24 ..
9000 —~ 340 - 25 48 + 25
9500 —352 — 23 52 + 20
10000 — 36y — 28 35 + 27
11000 — 386 - 30 61
12000 —403 - 33 67
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ZONE J.
Inner radius 3 miles. Outer radius 5 miles,
Topography.

Height: Corrn. | Height | Corra. | Height | Corrn. | Height Corrn. | Height | Corra. Height | Corrn,
Seet  |io=Sayned  Seet 10 Baymed Soel (1075 dynes Jeel |i0™5 ayue Jeet 11075 dyned Sect 105 dyned
200 + 1 2400 + 242 4200 |+ 723 6000 |+ 1425 7800 [+ 2312 9600 |+ 3328
400 6 2500 262 4300 757 6100 1472 7900 2363 9700 3387
600 15 2600 283 4400 791 6200 1517 8000 2418 9800 3447
800 25 2700 305 4500 K26 G300 1563 $:00 2472 9400 3306
1000 42 2800 328 4600 862 G400 1609 8200 2526 10000 3566
1100 51 =900 33 4700 898 6500 1656 8300 2581 10200 3087

1200 61 3000 375 4800 935 6600 | "1703 8400 2636 10400 | 3809
1300 52 3100 400 4900 973 G700 1751 8500 2692 10600 3932
1400 83 3200 426 5000 1011 6800 1800 8600 2748 10800 4056
1560 93 3300 452 5100 1050 6900 1849 8700 2805 11000 | 4180
1600 108 3400 479 5200 10090 7000 1899 8800 2862 11200 4306
1700 122 3500 507 5300 1130 7100 1949 8900 2919 11400 4432
1800 137 3600 536 5400 7t 7200 2000 9000 2977 11600 4558
1900 153 3700 563 5500 1212 7300 2051 9100 3033 11800 4685
2000 169 3800 593 5600 1254 7400 2103 2200 3093 12000 [+4812
2100 186 3000 626 5700 12096 7500 2158 9300 3151
2200 204 4000 658 6800 1339 7600 2207 9400 3210
2300 +223 4100 + 690 5900 |+ 1383 7700 |+ 22359 9500 |+ 3269
Compensation.
Land. Water.
C ion for slati Correction for station
) orrection for slation Dopth Station ab
Height Stnholn of zone [at sea-level
of zome sm:: z}:;(:gm Below zone by Above zone by 1000£t.[20C0Ft.| 3000 ft.
2000f1.|4000fr. GOOOEL |2000ft |4000f1 _‘GOO(H'L s w08 [10-% | -3
- Seet 1077 dynss | unes | dynes | dynes
=6 110=5 {1078 [1075 {1075 | 1078 o -1
Seet 1076 dynes lgynn 12”" ldyfm dynes lgum: dynes ](E;gg I :2 g -1 -1
500 - 45 + 1|+ 2|+ 3 1500 + 84 o -1 -2
1000 - 91 . + 0|+ 3|+ 5 2000 +131 o -1 -3
1600 —136 + 2| 4+ 5| + 8 2500 +139 -1 -2 —4
2000 —181 -1 . + 3|+ 7] +12 3000 +167 -2 -4 -6
2500 —-223 -2 . |+ 4] +10| +16 3600 +194 -2 —4 -1
3000 —-269 -3 - + 5| 41z | +21 4000 +221 -3| -5 -8
3500 —312 - 4 + 7| +16 ] +26
4000 — 355 - 5|-7 + 8 +19| +31
4500 -197 - 7 |—10 +10| +23| +37
5000 —439 - 9 |—13 +12 | +26 ] +42
B500 - 480 —10 =17 +14 | +30 | +48
6000 — 320 —12 |=20 |= 23| +16 | +34| +354
6500 — 359 —14 |—24 [~ 29| +18 | +38
7000 - 598 —17 [-29 |- 35| +20| +42
600 —633 —19 |—33 |- 4! +23 | +47
8000 -672 —25 |—37 |— 48| +25 | +51
8500 — ;08 —24 |—42 |- 56| +206
9000 —743 —26 |—47 |- 63| +28
9500 iy —29 |—52 |— 70| *30| ...
1000V —Bio -3t |=37 |= 77| t33
10500 — 842 ~32 |—62 |— B4
11000 ~B74 ~34 |66 |- 02 e e e
11500 —9o4 —36 [ — 71 — 100
12000 —932 —39 |—76 |—108
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ZONE K.
Inner radius 5 miles, Outer radius 8 miles.
Topography.
Hoight | Corrn. | Height | Corrn. | Height Corrn. Height | Corrn. | Height | Corra. Height | Corrn.
Seet 10_5dynas Jeet lo_sd_ynu Seet 10_5d!/nmy Seet lo_sdynrx Seet l0~5dynrs Seet 107 %dyn e
200 + o 2200 +115 4200 +41% 6200 + 892 8200 + 1529 10200 +12310
400 3 2400 137 4400 455 G400 949 8400 1601 10400 230%
600 8 2600 161 4600 497 6600 1007 8600 1675 | 106v0 2481
800 g 2800 180 4800 341 G300 1067 8300 1750 | 10800 2560
1000 24 3000 213 5000 580 7000 1129 9000 1826 11000 2057
1200 35 3200 242 5200 613 7200 192 9200 1qo4 11200 2747
1400 47 3400 273 5400 681 7409 1250 9400 1983 11400 2838
1600 61 3600 306 5600 731 7600 1322 9600 2063 | 11600 29209
1800 77 3800 341 5800 783 7800 1390 9800 2144 | 11800 3022
2000 +95 4000 +377 Goou +837 B00O +1459 | 10000 +2226 | 12000 +5116
Compensation.
Land. Water.
Correction for station Correction for
. Station S station ab
Height Depth | Station
of h:i‘lg';:i ns Below zane by Above zone by olf) at sea- -
2000 | one zono 1 level | 9000 1, | 4000 ft,
2000ft |4000f1.]6000(t..[8000ft.|2000ft.|4000Ft.[G000(t [SO00Tt,
-5 —b ~5 —8 —5 ~5 -6 -6
Seet 10_5"!"" ‘d‘_’vuea }12"" ?1‘;"“ };;nes :l‘_:/nu ‘lflfy)/nu }l(;nu ll_or/un Seet 10_5".’/""5 10-5"%“'" 10_5".’1"’-"
500 | - 66 + ol 4+ 1|+ 2|+ 3 500 | + 40 o o
1000 | — 131 o o]+ + 3]+ 5 1000 | + 81 o -1
1500 — 190 . . + 1+ 2]+ 5|+ 8 1500 +121 - - 2
2000 | = 261 -1 . + 1+ 4|+ 7|+ 2000 + 161 -1 -2
2600 | — 326 | — 1 . “ . + 2|+ 5| +10] +15 2500 | + 202 -1 -4
3000 | — 391 | — 1 ’ . . + 3|+ 7] +13] +19 3000 | +242 -2 -4
35600 - 456 -2 . + 4|+ 9] +106| +24 3500 + 282 -2 -5
4000 | — 519 bl B | «“ + 5| 41| +1g | +29 4000 + 322 -3 -6
4500 | — 583 | — 4| = 5 . + 6| +14 | +23 4500 | + 362 -3 -8
5000 | — 646 | ~ 5| — 7 " + 7| +16 | +27 5000 + 402 - 4 -9
6500 - 799 -6l -9 + 9| +19 | +32
6000 | ~ 771 = 7| —1n | =13 +10 | +22 | +36
6500 | — 833 [ ~ B1 —vg | -6 TR IETTE
700G — 894 —lo| —17 | —20 . tr12 +z} .
7500 | — 935 | —12 | ~z0| —24| .. | 44| 430
8000 | —vors | —13 | =23 | —28| —30 | +16 [ +35 .
8300 — 1075 =15 | —26 [ —33 | —35 | +.18
4000 —131134 =61 —29) =38 ) —41 | +20 .
9500 —1192 “8 =33 —43 | —48 | 422 .
10000 | —r249 | —20 | =36 | —y8 1 —g55 | 424 X
10500 — 1300 —22| —39| —33 | -6z
1000 | —1362 | —24 [ —43 | =39 | —70
11500 — 1417 =26 | —4B| —05) —38 Interpolation Table
12000 | —1471 —28 | —g2 | —72 ] —-86
100 13 t
200 26 22
300 39 33
400 52 44
600 63 55
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ZONE L.

Inner radius 8 miles. Outer radius 12 miles,

Topography.

Height | Corrn. | Height | Corrn. | Height | Corrn. | Height | Corrn. | Height | Corrn. | Height | Corrn.

Jeet lo_sdynu Seet lo—sdynu Seet 10~ 8 dynes|  Seet lo_sdynea Seet Ilo—sdym's Jeet 10_5J_:/nen

400 + 2 2800 + 104 5100 +342 6900 +622 8700 + 981 10500 +1415
800 8 3200 135 5400 383 200 77 9000 1048 | 10800 1404
1200 19 3600 170 5700 427 7500 733 9300 118 | 11100 1575
1600 34 4000 211 6000 472 7800 792 9600 1189 | 11400 1658
2000 53 4400 256 6300 520 8100 853 9900 1262 | 11700 1743

2400 + 76 4800 + 303 6600 + 570 8400 +9i6 10200 +1337 | 12000 + 1830

Compensation.

Land. Water.
Station Correction for station Btation |Correction for station
Height [ same Depth | at seu- at
of zone | height Below zone by Above zone by of zune | level
n3 zone 2000£1.]40001t,[000f L
2000n_|4000fc.|6000n [800ote | 200061 |sovote 6000, [s000tt. —
5 Jeet lo—sdyney 10-8 10_5 }{,"‘D
feet |1p—54, 10-5 10°° 10:'_5 1075 10—5 10_B 10-6 10—5 dynes | dynes lynes
yned dynes | dymee | dynes | dymes | dynes | dynex | dynes | dynex 500 + 50 o ol — 1
500 |- 83 ol + ¢ + 1| + 1 1000 +102 ol — 1|~
1000 |- 163 ol + 1|+ 1] + 2 1500 +153 ol — v —1
1500 |— 247 o + 2| + 3| + 4 2000 + 204 -1 | =] =2
2000 |- 329 o . ol + 2|+ 3+ 2500 +235§ -1 | =-2] -2
2500 |— 412 -1 . + 0]+ 3+ 4+ 7 3000 + 306 — 1| =2 -4
3000 |- 494 -1 . + 19+ 4] + 6] +10 3500 + 357 -1 =3 -3
3500 |~ 576 -1 + 2 4+ 5| + 8] +13 4000 + 409 -~ 2| =-4| -7
4000 |[— 658 - 1| -1 + 3|+ 6| +10]| +16 4500 + 460 ~ 2|~ 4| -8
4500 |- 740 - 2| = 2 3|+ 7] +a12 5000 +511 -—2|=-35|l-9
5000 |- 821 - 2| -3 + 4| + B +1g £500 + 562 - 3| —=6] <10
5500 (- go3 - 3| - 4 + 4| +10| +17 6000 +614 -4 = 97| =12
6000 |— o84 — 4| =5 —5 + 5| 41| +20
G600 |—106g4 | — 4| — 6 — 7 + 6 +13
7000 |—1144 - 5|~ 8| —10 + 6| +15
7600 |—225 - 6| —10| =11t + 8| +15
8000 |—1305 - 7| =1z =13 =13 + 9| +22
8500 |[—1384 | — 7| =13 | =16 | =17} +10
9000 |—1463 | = 8| =15} —1g | —20} + 11
9500 |—1542 | — 9| —17 | —22 | —23 | +13 .
10000 [~1620 | —11 | —1g | —25 | —27 | +14
10500 [—1698 | —13 | —21 | —28 | =31
11000 |—~1775 | —1a| —23 | —3¢ | —36
115600 |—1852 | —15 | =26 | —35 | —471 Interpolation Tnble
12000 (—~1928 | —16 | —29 | —39 | —47
100 16 16
200 33 kL
300 | 49 47
400 66 62
500 | 8a 78




CHAP, VII]

Inner radius 19 miles.

REDUCTION TABLES,

ZONE M.

Quter radius 20 miles,

Curvature 170 feet. Topography.
Height | Corrn. | Height | Corsw. | Height | Corrn. | Height | Corrn. | Height | Corrn. [ Height | Corrn.
. 1 ‘
Jeet 110~ Sdyues Seet 107 3aynes Seet (10~ Sayne| Seet |10~ Oagnes] JSeet 10‘54y,.¢_. Seet 10—5,‘”"
500 + 3 3000 + 9§ 5200 + 286 7200 + 546 9200 |+ 888 11200 |+ 1310
1000 n 3500 129 5000 a3 7600 6o8 9600 966 11600 | 1404
1500 24 4000 169 G000 380 8000 673 | 10000 1047 12000 [+ 1500
2000 42 +400 205 6400 433 8400 742 | 10400 1132
2500 +66 4300 + 244 G8U0 + 488 8800 +813 10800 |+1219
Compensation.
Land. Water.
Station Correction for station Depth Btation Correchol;bfor station
Height | sume of zone | B B08-
of zone | height Below zone by Aboroe zone by level | —m8M8m —————
us zone 2(!00[1,[4000&.‘6000“.
4000 ft. laooo It. ‘12000 ft.| 4000 . | 8000 1. [12000¢c,
— -5 -5 -5
| 5 3 5 5 5 5 Jeet 10 Saynes 1'(;"' h?lw L%m
el -5 - - 9 - - =9, =1
Je 107 “dynes 10~ "dynes 107 “dynes |10 “dynex |10™ “dynes 110~ “dymes |10~ *dynes 500 + 0 o o o
600 |- 150 . “ s [ + 1 + 1 1000 + 18y o o o
1000 |-~ 299 . s . o + 1 . 1600 + 276 o -] o
1500 |= 448 . . .. [ + 2 s 2000 + 309 o [ o
2000 |- 397 . o o 4+ 2 . 2500 + 462 o o -]
2500 |- 747 , + 1 + 3 . 3000 | + 555 o o | =1
300 |- 8¢b ' - + 1 + 4 - 3500 + 648 o ) -1
3500 |~ 1040 " . + 2 + 6 . 4000 + 741 ] ~1 -2
4000 |[—1196 + 12 “ . + 2 + 8 . 4500 | + 834 o | ~1 | -3
4500 |- 1348 + 1 . + 2 +10 . 5000 | + 928 o | -2 | —4
5000 |- 1404 -] + 4 +12 i 5500 + 1022 o -2 -5
6500 |—1643 -] + 5 R . 6000 +1016 | —1 -3 -6
6000 |-1792 -1 + 5 . G500 +1210 | =1 -4
6500 |—~1941 -1 . + 7 . 7000 +1304 | —2 -3
700V |- 2090 -1 o + 9
7500 |—2238 - 1 - +1
8000 |—2386 - 4 -1 . +12  ——
8500 (-2534 -6 -3 .- +14 .
9000 |—12682 -7 -6 e +16 Tuterpolation
9500 |-1830 -8 -8 e Tabla
:82(0)8 _ i?ii _ '? _ :z Inten:pulutiun
11000 |- 3270 -4 -16 e Table 100 19
11500 [— 3416 —-16 -10 " 200 37
12000 |- 3562 -17 -124 -19 100 30| 29 300 36
200 | 60! 58 400 74
300 | 89| 88 500 93
400 | 119 [117
500 | 149 [ 146




PENDULUM OPERATIONS, [CBAP, VI,

ZONE N.

Inner radius 20 miles. Outer radius 32 miles,
Curvature 450 feet. Topography.
o ) . : . - .
Hc]glm‘ Corrn, | Height | Corrn. | Hoight | Corrn. | Height | Corra. Height | Corrn. | Height | Corrn.
. i
i |
Seet ‘w'sdynu Seet )lo_sd_ynes Seet lo"snlyrm Seet ‘lo“sdyned Jeet lo_sdvnn JSeet llo-sdym:
500 | + 1 | 2500 | 428 | 4500 | +120 | 6500 | +252 | 8500 | 4429 110500 : +654
1000 | 6 | 3000 s4 | 5000 149 | 7000 1gz | 9000 \ 480 1o | 78
1500 | 14 3500 74 5500 180 7500 335 9500 | 536 | 11500 | 584
2000 + 24 4000 f + 9% [E000) +215 8000 + 380 10000 +593 12000 ; +8;53
| i l
Compensation.
Land. Water.
{ :
. 3 i Stati i i
' | Station Correction for atation Depth J ut.ns:\i'-l Correction for station at
Helght ' same |[—— -~ T T T T T T of zone level _— -
of zone | height Below rone by ;  Above zone by | 2000 ft, l4-000 ft. l (G000 ft.,
) ' - - -
| us 20me | 500 [ 12000 | 4000 | 800V | 12000 !
; feet feet. feet . fect feetl feet Seet !‘lo'5dynnglo"ﬁdynn;lo_ndynsxglo—demi‘
1 B ) b
: 5 =6 omb | jo=5 | 10=5 | 1o=b £00 | ;
? [’ i 10 1078 10 1067°° 1107° 110 500 1+ n6 ° o +
Seet :10 "y""‘! dynes ; dynes ' dymes | dynes ~ dynex ' dynes 1000 {+ 232 o Ly + :
| i ; ! ; 1500 |+ 348 ! o !
200 (= 735 o | . o oi — 1 E ;T + 1
400 !— 150 ol .l ol =1 =1 2000 |+ 465 4 1 + 2 + 1
600 '— 2126 of e o o| -1 -2 ?500 + 582 + 1+ 2 + 2
800 = 301 ! o! e Lo =) =2 =2 3000 G+ b9g9 ¢ + 1 | 4+ 2 + 3
mooi—.a77}+- oo —1l-2i-3 300 1+ Bi7 41, o~ 43 )
1200 — 452 +|| o e = ~al— 3 4000 .+ 935 | + 1 i o+ 2+ ;
1500 1= g2R 4+ 2§ .. o le=2| =30 -4 4500\ #1053 | 4+ 1+ 2+ 3
1600 — Boz  + a2l .. | -2l-4. -5 5000 Jwaizr Low .3 4 g
1800 - 679 P+ 3l . |l -ai-4i - 5500 i+1289 - 4+ 1 0 o+ 3 4y
2000 |_ 754 L+ 3 e ’35"“'_(’ 2(5)008 ‘+ 1408 ; + 2 + 4 + 5
2200 |- 830 |+ 3] o § o [— 3| —4i-0 by i“g” | *t2 + 4 .
2400 [— 905+ 4| .. I | mal—4l= L‘_’% :‘H-ZZ ;T2 + 3 i
2600 — o881 4 4 ) e | — 4] -5 =7 o Y bt + 3 .
2800 I—1656 | + 4 R ‘ -—l— 3 . 8000 !+|BBG EE A TR 1
3000 {-ni3z o+ o5 l, w L= af=5 : ) ; .
3500 —1321 t + 6 R ‘ - 4| - 5
4000 |—1310 ' + 7 . A B 2| ——
4600 —1 + o | - -6 .. ,
ol DO UL B S
5600 '—2071) | + 8 ' RO - 4! - 6! .. Table
f000 i—a269 | + 8 ., .. | -4 —7|...
6500 —z438 | + | T TN — 4l -7 .
000 |—2648 o+ 8 ., -4 -7 ] 100 24
7500 —2038 |+ 8° . e b=l ) 200 43
8OO |=3029 | + B 4121 - g 300 H
8500 |—3219 | + 8 +21 | .. , — 4 |Interpolation 400 94
QN0 |- 3409 [ + 7., +21 -4 Table 500 18
9500 |—3599 ‘ + 7,4+ ) ‘| -4
10000 |- 3789 + 7+ - 4
10600 i=3950 | + 7 +20 | . | . 100 | 38
! 1 . H 200 76
11000 j—4169 | 4+ 7 1 +20 -
' . | 300 | 114
11500 =4339 l + 7! +20 e . 400 | 152
I ! 5
12000 ‘ 4549 l + 7 ‘ +19 -+33|l 500 | 190




CHAP.

VIIL)

Inner radius 32 miles,

REDUCTION TABLES.

ZONE O.

Outer radius 60 miles,

Curvature 1410 feet. Topography.
]
Height | Corrn, Height\ Corrn. | Height | Corrn. | Height | Corrn. | Heignt | Corrn.
Seet llo_ﬁdynel feet  ho~Squnes| Jeet |10~ Baynes| JSeet 10~ Bdymen] JSeEL 107 Tdynes
500 + 1 3000 + 42 5500 + 141 8000 + 297 10500 +510
1000 s | 35600 s7 | 6000 167 | 8500 333 | 11000 s60 |
1600 | 10 | 4000 74 | ©500 195 | 9000 375 | 11500 612
2000 . 18 | 4B00 94 | 7000 a2y | 9500 418 | 12000 666
2500 | +29 b0C0o +116 7600 + 261 10000 +463 12600 +722
| '
Compensation.
Land. Water.
@ g . . s Stn,
z 5 Correction for station © i | Corrn. forstn, at ;
Height| 2 ¥ el
of | o2 Bel b Ab b & lsf“"] 2000 4000:6000i8000'
zone | £33 elow zone by ove zone by a evel [oot | feet |fect | feet)
%-%" 2000 [4000{6000] 8000 | 10000 {12000|20U1[4004[6000, S0LVLLT LUVO}I 200U , 105 "m‘ﬁi’m—‘ihn—"'m-"'
= | feet ‘fr’ct teet| feet | feet | feet |feet |feot|fect|feet | feet | feet Y feet dyner 'dpnpp:dynn!dynuJl‘dynt’rl
feet 1075 1079 j10=510=9 10=8 | 10=6 |10-5 10'510‘510‘5!10‘5510‘5%10"‘ 500+ 18g[+ 1+ 2/+ 3+ 3
dynes | dynes dynceldynesy dynes | dynes | dynes |[dyncsldynes dynu‘ldynox dynee « dynes B 1000] + 379+ 2|+ 3,_, s+ 6
100 |- 62 .. ol— 11— 1]= 2| = 3| - 41500+ shg + 20+ 4i+ ;14 9
200 [— nz4] ... ] . o= al= b= 2l gl = = g 2000+ j00 + 3+ O+ gl+a2
300 [~ 186 ... wo L =l a2 g = 5| - 6] 2500]+ 052+ 4|+ Bi-x2l4+0k
400 (= 247 . ol e = = 2l gl gl = 61— 3000(+ 1144l + A+ gi+1g 418
500 |— 309| ... | .. . o v =)= 2|— 4j- 6| - 5, — g} 3500 13360+ s+ 1010+ 21t
600 [— 370| ... e 1= 2]— 3|~ 5|~ 6= 8|= ¢ 40000 + 1529/ + 6 +xz;+|R1+z3|
700 |— 432 . . N e 1= 2|= 3~ 8= 5= 9| =10 :}5()()‘+|7zz + 74420 |
8OO [— 493 e | coo | e | e v | e i 2| al— 6|~ 8] —10] —y ff BUOUI+ 1916+ Bldugi b2z
900 {— ss5] ... . . e = 2|= 4l— 6= Bil—11] =12 E!DOO!+1IIO!+ 8 +|6|<—z4{v
1000 [~ 616] .. | ..l .. e |= 3= s|= 7= 9ol =11 =13 (’900""23‘:“\’* 9+ 17+ 28
1100 |— 678 .o { || e o | 1= 3= sl= B=vo vz L] 680004 250004 g1+ 2B S
1200 |— 739 oo | v ] e . . v = 3|l— Of= =11 —13 7000+ 26951+ 10 + 19l ...
1300 |— Boi| ... R - e e = 3= 6j—10 =12 — 14 75000+ 2891, + 101 + 20
1400 (- B63| ... o |— a|= sl=10i=13 =16 990"'*30871+1||-LG‘
1500 |— 923 ... N N e I S PR I Y 8000;'"‘3’“4\"‘” lnterjulaticn
1600 |— o83 ... N I veo |— 4= 8|—1al=15|—18] .. 9900’*348"*’3 Table
1700 [—1049] ... . .t . |- 4= 8l—1a|—1g ~19 95001 + 3680l + 13 T
1800 |=wensl o §o | e o . v {= sl= gl=rva|—=16] =21 100001*3873“'4'0,] 3K 391 39
1900 |~1173[ ... O O T w = s|= o|=13 =17 —22] ... ,383 70 ’:“ ’g
2000 |-1233) + & . . . |~ g[=rvol=1gl—18] =23} ... '00”5 ':'}“g‘
2100 {—129;| + § " - o A= 5| —re|=1g=—19] =25 ! ... %‘:0 183,155,158
2200 |-1389] + & . . . we 1= xl=n1]=15|=20[ =25 .. P00} 9111947197
2300 |—1421| + 6 v . W b= b= 1= 10j—21| =26 ..,
2400 |—1483] + 6 A " . w = 6=n2{—17—22{ ~271 ..,
2500 |~ 15450 + 61 ..o .. , o= Bl=val=ggleagl —28Y
2600 |—1607| + 6 . Ve . o |= 6|—13—1R|—23 —28 v
2700 |—1669 + 7 | . o= =g =gl— 2y =29 |
2800 (=173 + 7! . . o |= 7= 14]—20{= 23| — 30| ...
2900 |=1794] + 7| oo [ e v = 5|= 14|~ 20{— 26| ~ 31 .
8000 {—1856) + 8 |+16[ ... | ... ¢ .. e |= = aglm 2 =2y =32 .
3500 |—2168 + g [+18] .., U o |= 8= g[=24t=31] .. |
4000 {—2479] +10 |+20! ., e e - g|=19{—27 ~35 . .
48500 |~2793| + 11 |+22] ... o w [=Yo|= 21]— 30| ... " “
5000 |— 3105 +12 |+24/+38[ ... |. .. e f=12[=23=33] 0 | -
6500 |— 3418] +13 |+ 26|+ 41 v v |—13[—25(—36] ... | . -
6000 |— 3532 +u1q [+29/+44] ... .0 vee | 14[= 26/~ 30) .. | .. .
6600 |— 4047 +15 |+31|+43] ... P v |—rg|— 2Bl "
7000 |—4362] +16 |+33]+s0[+ 69 | .., e |=16(= 30| .o | L. ..
7600 |—4658] + 17 (+35l+ 54l 73 " wol=rg=gel Lo
BUOO |—4994] +18 (+ 37+ 550+ 77 |- . PO T Tl o ¥ 1 P .
8500 |—531t| +19 |+ 39+ 060+ 81
9000 |—5628| +20 |+ 41[+62/+ 85 |+10 -
9600 |- 5o47| + 21 |+ 43|+ 65|+ B8 +”Z e Interpolation Table
10000 |—6266] +21 [+44]+65+ g2 |[+1e7 | ... | ... ] .. |100) 62| 63| 64
10500 |—6584| + 22 |+46[+ 70|+ 96 {+122 | .. | ... ] ... |200]v25] 126 | 12R
11000 (—6qoz| +23 [+47|+72(+ 99 [+ 126 . . 130011871 190 | 192
11600 i— 7222 +24 [+49/+758/+103 [+ 121 400 250 253 | 256
12000 (= 7542 + 28 [+50[+ 77|+ 106 {+135 |+166 ... | ... |600f312] 316 | 320
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PENDULUM OPERATIONS,

ZONE P.

Tnner radius GO miles.

Outer radius 1086 miles,

[CHAP. VIII.

Curvature 4460 feet. Topography. !
Height | Corrn. | Height | Corrn. | Height | Cerrn. | Height | Corra. | Height [ Corrn. | Height | Corrn,
Jeot 110 Biyues| Seet  10=Bugnes| SO (10 Payues| JeE (10 Baynes) Seo  19=Saynas| Soet 10~ Bagnes

500 + o 3500 +27 6500 | + 94 9500 | +201 J12600 | +348 [ 18500 |+ 53
1000 2 4000 36 7000 109 ] 10000 223 | 13000 376 | 16000 §70
1500 5 4500 16 7500 125 10500 £46 13500 407 16600 606
4000 9 BOGO : 8000 142 11000 270 14000 436 117000 |+ 644
2500 1 | ss00 68 8500 a6 {11500 295 | 14600 468
3000 + 20 60V0 +80 9000 +184 1206060 + 321 15000 + 501

Compensation.
Land. Water,

° by i
s Correction for station I; ° Stn::,nn Cotrection for station at

Height| 2 5 1 2.5 | sen

o a N

of 83 Below zone by Above zone by |Q° level [2000[4000 6000]3000 10000
tone | 25 » ] feot | feot | fuel |feet | feet

@ '%ﬂ 2000( 1000) G000 | 800V [1OD0L|12000(2000{4000 600018‘)00 10uDUjL .

2 | feet] feet| feet | feet | foet | feot |fevt | feet] Fooll feet] feet | fret Seet 10-5 107810~ 8}10~b}10= %' 105
. 4 s . . s o 6‘ 0=t 105 | 105 dyues |dynes|dynes|dynes|dy dynes
1077 197°107°[107° [107° [107° | 107 107 *|10™ (10 g 0

Seet dynes |dynes|d; dynes | dynes d?ym;.v dynes dynesdynesidynes/dynes| dynes | dynes ](5)?)8: :(::: ;: :.: ‘;: g :lg
100|— 383 - . . of— 1|~ = 2= 2 |— 3 B 1500{+ 485|+ 3|+ 6+ ¢|+12 +15
2001 — 06| ... R — = = 2{~ 3= 4 |— 5 B 2000+ 648+ 4i+ 8{+12]+ 16| 420
300 |- 159] ... = a|= 2[— 3= 4= 6 |~ 7 M 2500+ Butl+ 3+ 1045|420 ...
400 |— 211 ... — 1= z2{— 4|— 6[— 8 =10 B 3000|+ 975{+ 6|+ 1214 18]+ 24
500|— aby| ... - e |— 2= 3= A= 7| 9 |—12 Q3500[+ 1140+ 7+ 14,4214 28

600 |— 309 ... “ w = 2= 4]— 6= Bi—ux {1y [ 4000| -+ 1304|+ Bl+ 16+ 24|+ 32
700]— 370! .ot . . T 2= 4= T 9z i3 R ARUO+ 1469+ of + 1aj+ 27| L.,

800 |- 422] ... v | 2] si= Bl—rol=13 |=16 B a000|+ 1634|+ 0a]+ 220« 33 .. .
9001— 475}« | .- veo | oal= 6= op=azi—a5 | ... B 5500[+ 1800| + 12| 4 240+ 33| . | L.
1000]|— g27] <. | .00 R T R | Sl 1 Rl o] Rt I il I B (PP 6000( + 1666, + 131 + 26 + 38
1100 |— 580] ... | ... e vee | = 3= F|=1Y—18—19 G300| + 20 32!+ 14{ + 281 .,

1200 1= 632| ... | ... . = g4|= 8|=12{—16l—20{ ... W 7000|+ 2299|+ 15|+ 30) ...
1300 |— 6Bgl ... | ... . = 3= 9= W|—-17—22 } ... 7500| + £466( + 16] + 32| ... .
1400 (= 738} . | .o ] . — 5{—10[— 14|~ 18— 23 o [ 8Y001+ 2634 + 17| + 34f Tuterpuiation
1500|— 501 - | ... . . = 5|=10o|— 15 —20[—25 85001 + 2Bo2| + 18] ... Table
1600 [— 844) -+ | ... . . o v | 8|— 11| =18 =23 =26 . f 9000| + 2971| + 19

17001— 8ozl .. | ..o | ... - = 6=y —u17}—23— 28| ... W 9500]+ 3140|+ 20 100 | 33 33| 34
1800 |~ gs0| .- . — 6|— 12|~ 18— 24— 30 10000] + 3309| + 22 200 | 6z 66| 63
1900 [ —ro003| ... | . = 6|— 12|~ 19| —26[~ 32 . 300 | 97| 99101
2000 |- 1036+ 7| .. P = pl=ag— 201 —271- 33 400 1201 32[1 34
2100 — 1109+ 7| . . . . = jl=ra—z21|—29[—-33 ] ... 500 162(165 168’
2200 —1162|+ 7| . .. o T 7T e T 23— 30— a7 o

2300 |— 12531+ 8 . " - . oo = B[—as|— 23| -ay—a9 | ..

2400 | — 5268 + 8] . ver . .~ vee |— R|—16|— 24| - 32— 4o .

2500 — 1321+ B] . . v |— 8] =16|=251—233] ... .

2600 | —1374{ + 9| o - = g|= 13 =20/=3;3 .

2700 |~ 1427+ 9 .. . — o= 18[=27|-36] ..

2800 | — 1480 + o - ~ g|=19|—28/-37 . .

2900 [~ 1534|+ 10} ... v e |10l = 19— 29:~ 39 . -

3000 (—=,3587{+ 10 ... . . — 10|~ 2c|— jo[—40] ,,, .

3500 | —1855[+12 .. | ... | .. —12|— 33 —33|—46 | ..

4000 |— 3123+ 14f+ 28 ... . . ~13|~26;—39[—-52| ..

4500 —2392[+ 16| + 30| ... . . — 1§~ 29|~ 44| — 58| ...

5000 |~ 2662+ 7|+ 34 . TV T A3 49— 04 L. .

5500 | —a933) + 19{ + 37| ... . v [T =30 - 54 ...

6000 | = 3205 + 20| + 40| + 61| ... = 20[~ 3| — 59

RHU0 [ — 34751 + 22]+ 43+ 64 —21/=43|-64

7000 |- 3750 + 23] + 46/ + 70! e [ 230 46— 69 o

7500 | ~—4004| + 23|+ 49|+ 73| ... e [T 28| 49( ... . .

8000 | — 4agy| + 26| + 524+ Bo| + 108+ 137 —a6i— 52 .., . .

8500 — 4575+ 28]+ 35} + By|+ vig|+ 145 ... [— 28 =350 ... .

YOO [— 4831+ 301 + 30|+ 8a|+ 120|+ 152 . T30 59 .

0500 | — c1a8| + 32| + 62|+ 93| + 126+ 160 —13a| ...'| _Interpolation Tablo

10000 [ — z406]+ 331 + 65[+ 98|+ 133/ +107 —33 - 100 | 54| 54 53| 59

10500 | = s6B3[ + 32) + 69| + toa[ + 139] +2173] ... |—235 200 |07|l09llloll1

11000 ] — z965| + 30{ + 72| + 108| + 1 43|+ 183 ... |— 30 300 L6 |6_1\|66 16

11500 | ~Hagh{ + 38 + 76+ 11 3{ +151{+100] ... [ ... 400 larg|218l220)22

12000 | —6g2;) + 39|+ ;o + V1Bl + 157+ 198] + 240/ ... 6500 268 172;:;6 18



CHAPTER IX.

The Application of the Compensation correction
and the Deduction of the values of g—vy_.

We now come to the application of the Hayford compensation correction, apd this, as may
be imagined, is a laborious business. It entails the cstimation of heights and depihs of zones
covering the whole earth and this not once only, but for each gravity station, taking that station
as centre and drawing concentric circles to define the zones.

In practice, however, the Jabour has heen very much reduced by interpolation, especially
for the outer zones, It is obvious that for two stations fairly close together, say 120 miles apart,
the areas covered by zone 1 will be nearly the same in each case and the effects will, consequently,
be practically vdentieal.  The proportion of area common to both zones will of course decrease as
the nearer zones are dealt with, uniil in zone O (outer radins 60 miles) there is no overlapping of
zones, It follows, therefore, that if there should be another gravity station between thesc two, it
would be quite safe to interpolate the correction for many of the outer zones and this has been
done freely.

The actual method employed was this, The outer zomes 1 to 11 were divided into
3 groups:—zones 1 t0 6,7 to 9, and 10 and 11. The actual effects for each group of zones were
then compnted for certain points, not necessarily actual gravity stations. The coordinates
of the points selected for each group and the actual combined effects of the topography and
compeunsation are given below :—

Zoncs ’ Ltitude | Longitude iffeer Zones I Latitude l Longitude ; Lffect
~b —b
10 dynes 10 dynes
© kTS 64° + 134 27" 98" — 180
S8 8 77— 40 +154 —~ 24 96 —177
T
- 32 101 + 222 < 22 89 —- 174
10 101 + 2212 S | 20 99 — 108
Tt T ~ ’ 25 67 - 8
35 72 T 247 o 22 78 [ - 33
o 24 9o -~ 200 ": 16 Y j - 24
9 29 81 —~198 : 16 82 I +115
~ 26 84 - 193 12 99 +164
10 4 —1 "o 23 +242
27 90 —182 ] 77 —40' +463




168 PENDULUM OPERATIONS. [CHAP. IX.

Zones Lutitude | Longitude Effect I Zones I Latitude | Longitude Eflect
lO—E dynes IO_5 dymes

28° 96° —98; 29” 6;° —342

27 90 — 966 25 73 —232

3 +8 ~914 10 9K — 208

27 84 —833 19 9 -1y

31 74 —81g ; 20 86 - 63

—_ 28 75 —702 = 21 81 - 54
— 25 96 ; -783 S 1y 98 - 53
'E 27 8o —~ 556 — 25 67 — 24

i

P 34 72 —038 - 22 75 + 19
— 24 87 ~big "g i5 98 + 54
30 50 —600 < 12 99 + 69

23 99y —g19 2 18 84 +133

22 94 — 487 1] 78 +198

22 89 — 448 20 72 +241

23 83 —407 14 8o +419

24 8 —404 15 i4 +476

25 7t — 386 8 75— 49’ +1799

The estimation of heights for zones 1 to 6 was done from Harmsworth’s Atlas. The zones
were first drawn on a smail globe, and thence projected on to the orographical map in the atlas.
For the other zomes use was made of a special bathy-orographical map of Asia and the Indian
Ocean prepared by Captain Cowie some 5 years ago from the latest available information.

It should be remembered that for zones 1 to 6 a correction of 0-00(01 dyne corresponds
to a height of 1000 feet and for zones 7 to 11, to 2 height of 100 feet; and, seeing that thereis no
tendency for the estimation of heights to be persistently too great or too small, the error in any of
the above effects is not likely to be more than 0:0001 dyne.

The effects were then plotted on three small scale maps of India (charts I, IT and I1I at end)
one for each group of zones, and lines of equal effect or corrections drawn by interpolation, This
presented po great difficulties as the amounts varied fairly regularly. Iv all the groups. as was pointed
out in Chapter VIII, the effect of the compensation is greater than that of the topograpby;
consequently, s negative sign denotes a predominnnce of land, a positive sign, of ocean areas.

It was at first intended to treat zone 12 by this method ; but, having computed the effects of
this zoue at a few stations, it was seen that in some parts of India. especially where the Himalaya
are just inciuded in this zone, the contours would be so close together as to make interpolation
unsafe. 1t was decided, therefore, to compute the effects inside zone 11 (about 400 miles irom the
station) for each gravity station, though in some parts of the country, where stations are fairly
close together and more than 400 miles from the Himilaya or other areas where great changes of
height are found, the effects in zones 12 to 18 were obtained by linear interpolation, as will be
presently described.

For zones 1 to 11, thercfore, the effccts of topography and compensation on a gravity
station arc read directly off the three charts and the total crror for these zones is unlikely to be
morc than about 0-0004 dyne.

Inside zone 11 intcrpolation was not as a rule used, but the heights and depths were
estimated from the map. In order to avoid covering the map with circles, a template of
transparent celluloid was made. On this the circles and radial lines defining the sones and
compartments were drawn, and the template was placed on the map with the centre of the circles
over the gravity station.
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For zones 12 to O the old 32 mile to the inch contoured map of India was used until
the middle of the recess season of 1913 when the new 32-mile layer map becamwe svailalle. For
zones M and N the }-inch Indian Atlas sheets were employed, inside zuone M (7. ¢. within
12 miles of the station) 1-inch maps were used, and in cases where the station was in hilly
country a special skeich map of the immediate surroundings was, as a rule, prepared at the time
of making the gravity determinations.

Zones A to N were mnot as a rule divided ivto rigid compariments, but the proportion of
the whole area of the zone between pairs of contours was estimated by eve, or in some cases
measured by planimeter, and the effect of each part taken from the reduction tables. Zones
O to 14 were divided into 10 equal compartments starting from north and proceeding clock-wise,
and for zones 18 to 14, where the effect is proportional to the height, (except for small errors
which are allowed for in the special reduction tables) the mean of the ten compartments was
taken as the height of the zone. Zones 13 and 12 were divided into 16 and 10 compartments
respectively in the reduction tables, and, therefore, the effect of these whole zones was the sum of
the effects of the compartments.

Generally the estimation of heights by eye is fairly simple ; in zones, however, which include
parts of the Himalaya or other high mountains some more rigid method had to be employed. In
a great many cases the planimeter was used to measure the (raction of the compartment between
each pair of contours, but with practice it is possible to make a fairly accurate estimate of these
fractions by inspection. It is to be remembered thst an error of 1000 feet in any compartment in
zones 18 to 7 only introduces an error of 0-0C01 dyue in the correction.

It has been stated above that the effect of zones 18 to 12 was in some cases found by
linear interpolation and the method, which is simple, wili now be deseribed. Let us suppose
that the effect of these zones at 3 stations A, B and C has been found from t1lie map, and that it is
required to find the effect at another station D situated in or near the triangle A B C.

In the figure the points A, B, C and D show the actual relative positions of the stations,
the scale being immaterial. Join B C and A D, and if D is inside the triangle produce the latter
tocut BCin X. Let the effects of sones 18 to 12 at each station be represented bya, b,c, d snd x.
Then, since we are assuming that the effects vary uniformly, 7. . are susceptible to interpolation

BX
‘='B—C(C—b)+b

AD

and d=-A—x(x

—a)+ a
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This method was employed for several stations in Central India where the effects of these
zones do not vary greatly. As a rule, the eflects at 4 stations were obtained from the maps and
the effect at ove of them was then interpolated irom the other 1hree.  1f the agreement between
the actual and interpoluted value was good, other statious near these 4 weie dealt with by
interpolation and much lahour saved thereby. ‘lhe actual methed is the same as that-employed
by Mr. Hayford, but, whereas we have only used it for zones 18 to 12 and have obtained the
effects for zones 11 to 1 from the contoured charts, Mr. llayford has used the methud throughout.

It is not propused in this paper to give the details of the computation of tlie Hayford
correction for all stations. ln order, however, 10 explain by a concrete exaniple the use of the
reduction tables the details of the correction for Delira Diin are shewn below :—-

DEHRA DUN,
Latitude  30° 19’ 297,
Longitude 78° 3’ 227,
Height 2240 feet.

Unit of correction is 10™° dyne.

l ' Correetiun Jor Correction for
Height { Fraction| Total Height Fraction Total
) I . Topo+ |{Compen- Topo- [Compen-
{ ¢ grophy | sabion graphy | sation
o i ! ) o A
ZON E A Brought forward ... +698; — 270 + 6719
Seet _ ZONE J
2240 1-0 + 34 o + 3 feet
ZONE B 3000 ‘03 + 4 - 10
2240 10 + Go8 o + 608 2900 24+ 46 — 62
. 1a 9350 16+ -
ZONE C 5 , M= a4
2100 37 + 8 — o
2240 10 +1108 — ) 4+ 107
. 1800 20 4+ 4y — 33
ZONE D =
2240 10 +16004 ~— O + 1508 + 203 — 200 — 6
ZONE E 70NFE K
93 ) Y _— - a
2240 l{ -:1408 15+ 130 4000 I N s - s
) ZONE F ) 8 4800 2+ 1z — g9
2240 10 41232 — 45 + 118y 3300 a . 0 — a3
ZONE G 2400 -1 + 12 - n
2400 H + 242 - 25 250 1 + 92 — 29
2300 H + 241 — 23 2100 -3 + 36 — 82
1900 *1 + 12 - 23
+483  — 50 + 433 J R —
ZONE H + of — 360 — 263
2430 3 +126 — 28 ZONE L
2100 )/ +127 — 24
’ _I_.___ 6500 % - 22 — 134
+2583 — 52 4+ o0 5800 . - 1o — 113
ZONE 1 $200 L + 7 — 66
2460 4 + 64 — 28 1700 3 + B - 33
2460 M + 32 — 13 2100 .’, + 8 - 43
2125 3 + 65 — 24 2000 ¥ + 8 — 45
2050 4 + 64 — 23 2000 , + 8 - g
2000 1 4+ 32 — N 5200 v - 6 — 107
+ 25; — 99 + 158 + 1 — 586 — s58s
Carried over +6gR7 —270 + 6517 Carried over . +72Rg  —1426 +5863
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P Correction for ! Correction for
. ‘ i
Height ' Fraction Total Height Fraction B Total
g : Topo- |Compen- TUPO ‘Culupon-
! graphy | eution | graphy | sation
| R L . _
Brouyhkt forward ... +728g —1426 +5863 Brought forward .. +4310 —3697 +3613
ZONE O
ZONE M e
. =3651
h=2411 oot
10400 °1 —~ 15 — 642
feel P . _ _
o a < n - 9200 1 8 568
4500 1 + 6 — 278
7300 *1 — 19 — 218
. . 4300 1 + 06 — 265
5000 1 —_ 1 — 149 1000 . 6
3000 *2 + 11— 179 + 3 - 2
900 -2 + 5 — 111
1700 -1 + 5§ — 51
1000 -1 + 3 — 62
1600 1 + 5 — 48 5200 a1 am
1400 2+ 10 — 8 500 M o5 T an
2100 ‘1 + 6 — 63 ’ 3 T4
] —2 -
+ 6 — o83 — o017 + 2710 1702
ZONE P
ZONE N h=6701
h=2691 13700% 1~
16300% 1 - n
6000 3 — 7 — oy8 8700% ‘1 o+ 9
5000 ‘1 + 1 — 188 3900 °1 + 8 — 200
3000 +2 + g - 226 800 -3 + 7 = 127
1700 °1 + 4 — 64 300 .1 + 3 — 48
1200 1 + 3 = 45 3300 ‘1 + 7 = 175
900 1 + 2 - 34 8700% -] + 9
1400 -1 + 3 - i3 * =11850 4 —2504
+ 18 —r1288 —r273 + 31 =—3060 -—3029
Carried over +7310  —3697 +3613 Carried over +7349 —9467 —2118
Height Correction Height Correction
Brought forward e - 2118 Brought forward — 2%2r1
ZONE 18 ZONE 17
JSeet JSeet
13000 14100
15500 14000
13000 12700
3600 3200
700 700
700 700
700 700
800 800
2000 2200
10300 11900
Mean = 6080 feaf ~ 603 Mean = 6100 fee! - hre
R o a o
h o h [-]
v —~ 603 - 0io
Carried over - 2721 Carried over - 3axn
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Hewght Correction Heght Correction
T
Brought forward - 3331 Brought forward — 5265
ZONE 16 ZONE 13
Jeet
16000 feet
16000 16000
12100 16000
2000 16000
600 16000
700 13200
700 1700
800 500
1700 600
12500 900
1400
Mean = 6310 fee! - 631 1600
a + 10 600
b o GOo
" one 1000
9200
ZONE 15 15000
16000 Mean =6850 feet — 1096
16000 ZONE 12
13100 16000
2233 16000
16500
00 2000
700 6oo
1600 1100
1100
14300 500
Moan = G620 feet — 662 3000
a + 10 14000
o Mean = 7040 feef ~ 704
- 652 b
Total = — 7065
ZONE 14
! = —0-0707%
16600 By interpolation from charts
16500 Zones 11 and 10 —0-0091
15000 Zones 9to 7 —0:0020
2200 . -
00 Zones 6tol +0-0017
800 Total correction —0-0801
au0
600 v, = 979-347
1;;83 Correction for height —0-210
5y ,, INass —0-080
Mean = 6710 fee? - 671
2 + 10 ¥ = 979-057
b c
° g = 979-063
- 661
79— = +0-:006
Carvried over e - 5165 9
dyne

8 = Correction for departure from proportionslity.
b = Correction for height of station.

* To 4 pluces of decimals oaly, sinoe interpolstion from oharte fs only possibla to 4 places.
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Zones A to L require no explanation. For zones M to P, curvature has been allowed for as
explained at the end of Chapter VIII, by taking height of station plus curvature as the argnment
for entering the topography tables, the value of height pfus curvature being shewn in the example.
Cf. zone M, where 2411 = 2241 + 170.

In zone P we sce that the heights of two of the compartments exceed 12000 feet, the
greatest height allowed for in the reduction tables. To enable the effect to be computed, two
other compartments are joined to these when the mean height of the whole four hecomes less
than 12000 feet. This deviceis only necessary for computing the compensation where the
argument is height of zone. For the topography corrections the tables for the outer zones have
heen extended beyond 12000 feet.

The total topography correction up to zone P is seen to be +0-07349. This agrees closely,
as it should, with the sum of the Bouguer and orographical corrections wiz., 4+ 0-071 (vede Chapter].)
The difference 0-0025 is due to curvature not being allowed for in the Bouguer correction. Aes
has been stated, the Bouguer hypothesis assumes that the station is situated on an infinite plain of
the same height as the station. If eurvature had not been taken into account in zones M to P,
the total topography correction would have heen + 0-07152, and the agreement with the sum of
the two Bouguer corrections is thus almost exact. The estimations of height were made indepen-
dently, separated by an interval of several years and our confidence in the estimation is, therefore,
increased.

Beyond zone P the effects of topography and compensation are ccmbined, and the
correction varies very nearly directly with the height. The corrections for departure from
proportionality (of effect to height) and for elevation of station are taken from the special
reduction tables. These tables are only shewn to 4 places of decimals and the fifth place has,
therefore, not been shewn in the example.

We give below the details of the computation of height of some of the compartments
round Dehra Din. Iu these tables f is the fraction of the compartment dealt with and h, the
height.

ZONE O.

Compartment 1 Compartment 2 Conipartment 4 Comparlment. 10
h [ hxf h f hxf h £ hxt h f hxtf
17000 -20 3400 17500 -0y 1225 6500 *14 gto 4500 41 1845
12000 -26 3120 11600 30 3430 4500 -64 2880 7500 26 1730
7000 -13  qio 7500 34 4050 2600 -11 286 10500 -09 945
8000 .11 880 5500 o9 495 2200 11 242 8000 -24 1920

RGN0 ‘o9 405

7500 -21 vg57:
Mean height 10380 9220 4318 6460
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ZONE P.

Compartment 1 } Cowmpartinent 2 Compartment 4 Compurtment 9
h t hxf h f hxf h t hxf h f hxft
8 0 15 1273 : 10000 ‘o3 300 6500 -13 843 6500 -06 390
12000 -29 3480 | 12000 23 2760 5000 ‘45 2250 5500 ‘08 440
15500 ‘06 930 { 165600 ‘32 8sBo 2500 18 430 50,0 .30 1300
16000 -30 8000 | 21000 - 16 3360 1600 -135 240 2600 .24 624
. 21500 o6 1290 M0 ceg 81 1500 16 240

N0 16 144

Mean beight 13685 16290 3866 3338

I
ZONE 18. ZONE 15. ZONE 12
Compuartment 1 Compartment 4 Compuartment 3 Compartment 4
. —

h f hxf h Fohxf h f hxf h f o hxf
9300 ‘15 1295 6500 18 1170 16500 40 6600 16000 -06 gbo
12000 40 4800 5000 -26 1300 14500 22 3190 12000 <03 360
12500 ‘15 187 Hoe 15 675 12000 -15 1Boo 8000 ‘o4 320
16600 ‘30 49350 1800 13 234 7500 ‘14 1030 4000 -o9 3f0
00 28 232 5500 -on 495 2400 a1 2064 .

1600 .07 112

700 o4 28

400 -3 224

Mean height 13020 36231 13135 2628

The fraction of the zone or compartment hetween the various conmtours was, in all the
examples given, measured by planimeler, and is not likely to he much in error. ‘There are, however
prubabiiities of errors in the heights The contours of the new 32-mile map of India, from which
all these estimatious of height were made, are at the following intervals : —

250 feet 2000 feet 10000 feet
300 3000, 15000,
1000, 6000 ,, 20000 ,

But the height of an area between any two of these is ohviously not always the mean of the two
coutour heights. For instance, the mean height of a conical hill 3000 feet high is not 1500 feet
but 1000 feet; and if, as is nsually the case, the slopes tend to be cuncave, the mean height over
the whole area covered by the base will be less than 1000 feet. Cases may also occur wihere the
mean height of the area between two contours wiil be greater than the mean of the contour
heights. The heights shewn in the example, then, were derived from a study of the lie of the
ground as shewn by the contours, and the method cannot be rigidly given.

Reverting again to the details of the correction for Dehra Dan, there is one other point
which it is advisable to emphasize, and that is that the effect of the masses ahbove sea level
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{c.e. the topography) is never negligible when curvature is taken into account. This point is,
perhaps, apt to be lost sight of, since in the numbered zones, 18 to 1, the sign of the correction is
always the same as the sign of the compensation effect i.c., minus for land and plus tor ocesn
areas. This, of course, merely means that the effect of the compensation is greater than that of
the topography. It is simple to obtain an idea of the relative effects of the topography and the
compensation, The effect of the mass in a zone has been shewn in Chapter VIII to be
km x (average value of E for the zone) where E represents the expression—

0
S h cos —
sin + sin™! S

( \/D + h®+ 2D, L sm—o—

D2+ bk + 2D h sin-_a,~

The effect of the compensation is also kmE; but in this case, though m is the same as for
the topography (but of opposite sigu), I will differ since D), and h are not the same in the two
cases. Consequently, the ratio of the topography effect to the combined effect may be expressed

E
ol oy T _T Ep’
the values of Ex and E¢ (though for the computations of the limits of zones he has only used
Ec —E¢) and we can thus easily find these ratios. The following tatle shows approximatcly the

where the suffixes represent topography and compensation. My, Hayford has published

mean values of ———— B Ly E—g O the factors by which the combined effect is to be multiplied to obtain
c — b
the topography effect in the different numbered zones.
Zone Fuctor Zono Fuctor Zone Fuctor
18 0-050 12 0-5 6 15
17 0-067 1] 0-8 5 27
16 008 10 15 4 46
15 011 9 2:6 3 72
14 0-15 8 5-0° 2 oL ]
13 0-25 7 9-0 1 110

Taking Dehra Diin as an example the following are the topography effects in the
numbered zones :— -

Zione Lffoct Zone Effect. Zone ‘ Eflect
:; + 31 12 [+ 352 67
+ M1 1t 5|
16 | 4+ 50 m} +1001 41 |_oa7
16 + 78 9 g [—10
14| +101 8% [+1100 2| |
13 +274 7 1) ‘ |
— _— ———— ) [ ]
Total = + 1986 |
i.e. + 0°01986 dyne i
J
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These figures are only approximate, especially in zones 11 to 1 where the comhined
corrections have not been found for the individual zones. A mean factor for each of the three
groups of zones has been takeun, the values being 1:1, 5-5 and 61 respectively. Itis certain,
however, thar the topography beyond 103-6 miles will affect the second place of decimals of a
dyue, aud it may be asked, therefore, why topography has not always been allowed for quite
apart from any question of compensation; the reasou is again curvature, The old method of
reduction took no account of this and, consequently, the attraction of distant masses was, rightly,
assumed to be negligible.

It would no doubt be instructive to separate the topography and compensation effects in
the numbered zones for all stations, but this has not been done.

Tlhe following tables contain a list of ail the stations for which the Hayford correction has been
computed, with the values of 9=, {ride Chapter 1) deduced. The vulues of g—v, ure also shewn
for the sake of comparison, and the stations have been divided into groups according to their
situation with regard to hills or other topographical features.

Class I.— Mountain stations.

. . Huyford - -

Station Height correction =% A
T - R Seet dyne dyne dyne o

Sandakphu 11766 + o141 + 0'048 — 9°155

Ootacamund 7393 + 183 + ‘o1z — 046

Mussooree (Camel’s Back) . 6924 + 033 + ‘053 — 123

Quetta 5520 + ‘o024 + ooy ~ 153

Yercaud vee 4493 + 16 — 033 —~  ‘osy

Mean + o'o1y — 0'107

Mean (neglecting Yercuud) + 0°030 — o°119

Runge o 086 o°098

Clags II.—Stations neor fool of mountains.
. Dietance from Huyford - -

Station mountsing correction 7% 977

o miles dyne dyne dyne

Wijpur 1 — 0°066 + 0°0126 —0'143

Dehira Diin 7 - -oBo + *006 — *14§

Roorkee e 35 - ‘es57 — 044 - ‘129

Siliguri . 10 ~ no — 039 — 160

Jnlpaiguri 30 - 093 - ‘o0 -

Patbhankot e 1o — ‘o8B - ‘o076 - 199

Sibi e 1o — 06y - ‘o059 - 139

Aulem H + ‘o112 - o048 - o068

Mean - 0033 -0 138

Rsnge o't1o2 o131
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Class III1.—Stations within 100 miles of mountains.

Station Approximuie distunce Hayford g—v g—7

' 1rom mountaing correct lon ¢ B

miles ) dgné T ) dyne d_y;ne
Kaligna 6o — 0 047 — o o007} — o'of1
Jucobabad ... 8o — ‘o024 + ‘038 + oof
Mian Mir .., 90 - ‘033 + "o040 - oy
Gorakhipur . 8o — o046 — ‘oj0 — 128
Mujhauli R&j . 90 — ‘037 - os5% - 1o
Muznffarpur 93 — -o038 — ‘042 — ofb6
Mean — 0-016 — oroby
Range o‘rto 0'133

Class 1V.—Pluins of Nortk India and Bengal.
: Hayford - —

Station Locality correction I~ 9=

dyne dyne dyne
Montgomery " Punjnb plains —~ o0°019 + o019 — o019
Gesupur Gaunges valley — ‘o023 + ‘oo3 ~ ‘043
Khurja s e " —  ‘ozy4 — ‘oig —  -obj
Aligarh - " — or1 - o005 — ‘o049
Hathras . Jumna valley - -o20 + cout - -ozg
Muttra oo " - ‘org + ‘o1j - o023
Agro vee » - -o18 + o1y — rolg
Dholpar ... . . Chambal valley — rol§ - o003 — ‘o038
Alluhabad ... " Ganges valloy — ozt + ‘oog — 'oz22
Moghal Sarai " " - o024 — o005 — 038
Buxar " — 026 — ‘o014 - ro47
Arrah . [ " —~ <028 — 018 — *o0b62
Monghyr .. " - op ~ roz§ —  ob1
Kisnapur " — o2} + ‘039 + ‘o008
Chitra i . . » - ‘org + ‘oog R 11
Mean + o‘ool — 0035
Range 0°067 0°'073
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Class V.—Stations in or neur the Central Indian highlands.
(Arranged in order of height).

Station Height cﬂ:iz:’;;in 9=, 9=y
Seet dyne dyne dyne
Sasardm 340 — 0023 + o'ocg — o0-025
Ghya 361 — 023 + "o03 - ‘032
Jupla 174 — ‘o022 + -002 - 036
Mortakka 576 — ‘o6 + ‘o003 - ‘o030
Gwalior 638 — ‘o1z - ‘o007 —  o41
Daltongunj 707 — o8 + ‘o023 - oy
Julgaon 760 — ‘009 + roz0 - ‘ol
J hansi 858 ~ ooy + o1y — o2z
hlaspur 878 — -oo8 + ‘o13 ~ ‘oz§
Mukirtiara 926 — ‘o009 - ‘oig -~ ‘os9
Raipur 996 + *ooi - ‘003 — 033
Hoshangabad 1002 - ‘oio + coz21 — o3
K handwu 1014 — ‘003 + ‘047 + ‘oto
Amgaon 1032 - ‘ool — ‘003 - ‘039
Awmruoti 1123 — ‘ool + 026 - ‘o013
Muihor 1161 — ‘o006 - -o003 — 048
Lalitpur 1199 -~ ‘o003 — ‘o002 —~ ‘04§
Dan.oh 1215 — -oog + ‘oo4 - ‘o042
Katni 1254 - ‘o0b + ‘o007 - ‘oq1
~hahpur 1284 — ‘o006 + 023 — *016
Ellichpur 1314 —  *oo1 + o3t - oy
Bina . 1355 '000 + 020 - ‘oz0
Jubbulpore ... 1467 - ‘o002 + ‘o030 - ozt
Umaria 1499 - ‘ooz + ‘o029 - ‘o023
“ipri 1533 + ‘ooq + oz — o014
Goona 1568 + 007 + ‘olg - oz}
Ujjnin 1612 + ‘o009 - toul — ‘osb
Bhopal 1630 + ooy + rozz - ‘o026
Sunugor 1737 + ‘o010 + ot - o038
Kalianpur . 1763 + cori + 039 - %9
Mhow o 1903 + ‘o4 - oiz - -o5§
Pendra . i 1996 4+ o113 + ‘o008 —  ro4h
Neoni . 2032 + 016 + 036 - coi1b
Asirgarh . ! 2077 + -027 + -o030 —  .007
Bnduiir . i 2103 + ‘o018 + ‘038 - ol§
Ranchi .o 2172 + ‘oz21 + ‘o030 - .ro22
Mean + o'oI — o018
Range 0066 o-ofg !
|
Clasn VI.— Stalions on 01 nenr the sea-coast.
Station cﬂ"r{ 2‘;:(‘)’“ =7 -7, '
N e - - . S i
dyne dyne dyne !
Colaba 0-000 + 0003 + o-062
Cuttack 1000 + ‘o006 + ‘o003
Mudras + ‘o040 —~ ‘o053 - ot4
Q'TC g 'YB
dyne dyne
General Mean +0°004 | -0'049
Mean of Classes IVand V ..| +0°011 | —-0'030
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It is to be noted that the assumption made in Chapters IV-VII, that a value of g-—q,
of —0-030 represents normal gravity in India, is fairly correct. The mean of the Bouguer.
residuals in Classes IV and V, é.e., for stations far removed from any large excesses or defects of
mass, is found to be exactly this amount.

Comparing now the two series of residuals it is at once evident that, as was to be expected,
the compensation hypothesis has very materially reduced the values of g—e at stations on and
near high ground. In the first group the change in the mean residual is 0124, in the second
group, 0-106 and in the third, 0-051. If, however, we change our equatorial constant, 978030 in
the formula for y, to 978084 in the first series and Y77:981 in the second, and thus make the
mean residual in each case equal to zero the changes in the mean residuals in the groups are,

of course, reduced and become—

Mean -7 Mean 9= Change
dyne dyn | e
Class I + o013 — o0'0358 + 0-071
+  ro26% — -oyo* +  -ogb¥
Class 11 — 036, — 08y + 053
Class III — 020 — o018 — 202
Class IV — o003 + colg — o017
Class V + o111 + o21 — -olo

In the first place we note that the new residuals are less than the Bouguer residuals in -1 out
of the 5 classes, or in other words, the new residuals do not show quite such a close relation to the
topography as is exhibited by the Bouguer method. The range of the new residuals in each class
is also smaller than that of the Bouguer. From this it is evident that some sort of compensation
does exist. It appears, however, that it is not complete, more especially in the Himalaya, this
being shewn by the positive values of g—vy, at Mussooree and Sandakphu., Tt is quite certain
also that when the Hayford corrections have been computed for the other Himilayan stations, viz.,
Simla, Darjeeling and Kurseong the residuals at these stations will be positive, though it is im-
possible to guess their amounts.

The next point to be noted is the large deficiency of gravity along the foot of the Himalaya
and other mountains, This is our chief geodetic problem in India, and Colonel Burrard has
suggested a sub-crustal crack or rift all along the foot of the hills as a solution.

We have the two main facts, vic.—
(1) At Himalayan stations the positive residuals show that compensation is not
complete, 7.c. the underground deficiencies of density are less than the isostatie
theory requires.

(2) At sub-Himalayan stations the negative residuals show that compensation is
more than complete, 7.e. the underground deficiencies of density are greater
than the theory requires.

Put in this form a possible solution presents itself.- Let us assume that the deficiencies
of deusity under the Himalaya, instead of varying with the height, are constant, and also that

ati * Neglecting Yercaud, which is situated on a small detached hill mass, thue differing from the other mountain
statione.
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they extend beyond the Himilaya for a distance of, say, 100 miles. The second assumption will
at once increase the compensation effect, ¢.c. decrease v, at sub-Himalayan stations. If we then
assume that this constant deficiency of debsity is less than the theory demands under the Himalaya
but greater under the sub- Himilayan plains we shall reduce the divergence between the residuals
in the two areas.

Now, let us take some actual figures. Assume

{i) that Himilayan compensation extends for a distance of 100 miles to the
south of the mountains.

(ii1) that it is constant over the whole area.

(iii) that the amount of deficiency is equal to the theoretical deficiency under

. . .., . 3000 x 2-67
an area whose height is 3000 feet, ¢.c. itis m—:O 022.

The deficiencies of density in any zone are, according to the theory, a direet function of

-

H .
7o (vide Chapter V1II), the height of zone,

H, not otherwise appearing in the formula for the compensation effect.

the height and are represented by the expression

The third assumption makes the computation of the new compensation correction a simple
matter, and the method is explained in detail in the following pages.

Take the 4 stations, Mussooree (Camel’s Back), Rajpur, Dehra Din and Roorkee, and
consider first the zomes A to P omnly. The actual compensation effects in these zones are :—
Mussooree, —0-1152 ; Rajpur, —0°1071; Dehra Dian, —0-0947% ; and Roorkee, —0:0372. But,
since Roorkee is about 35 miles from the Himalaya, some portion of zone P (60 to 1036 miles) will
be more than 100 miles from the Himilaya and in this portion, which by calculation is about -23
of the whole zone P, the compensation is by hypothesis normal, 7.c. depends on the height of
the zonc. At Dehra Dun which is only 6 miles {rom the Himilaya, the portion of zone P outside
the 100-mile line is so small as to be negligible. For Roorkee, then, the actual compensation
correction for thc area within the 100-mile line is found to he —0:0364.

The compensation correction on our hypothesis is obtained by taking the height of all
zones A to P as 3000 feet, and, neglecting for our purpose the small correction due to difference
of height of station and zone, the correction will be — 0-0698 at the first three stations, and —0- 0661
for Roorkee neglecting *23 of zone P. Substituting these figures for the actual compensation
effects given above we get mew values of g—v, which are shewn below, the old values being

exhibited for reference :—

9=, =,
(new value) (old vulue)

dyne dyme
Mussoorec ... | + ©°008 + 0'033
Rajpur ...| — ot + o026
Dehra Din — rolg + o006
Roorkee ... — -oI14 — ‘044

® See detailed computations on pages 170-172,
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It will be advisable to consider the effect of our assumption on a station further from the
Himilaya. Let us take Kalidna which is about 25 miles S.W. of Roorkee and about 60 miles from
the Himalaya. Here our 100-mile line cuts off about 1/6th of zone O and about 2/5ths of zone P.
The total actual compensation correction at Kaliana is —0-0297 and the actual correction within the
100-mile line is —0°0275. The correction on our assumption will be —0+0603 for the same area,
Consequently, the new residual at Kaliana will be greater than the old one by 0:0603—0-0275 7.c.
0-033, and will be + -026.

Let us try the assumption that the compensation extends for a distance of 60 miles from the
Himalaya. In this case, at Kalidna only half the whole area out to zone P will be affected. At
Roorkee the portions not affected are approximately -4 of zone P, 3 of zone O and 1/9th of zone N.
At Dehra Dian, Rajpur and Mussooree only portions of zone P will not be affected, the figures being
approximately -25, *23 and -20 respectively. In each case it is the lowest portions of the zones that
are not affected. The actual and the new compensation corrections for these areas arc shewn

below : —
I=7c
Actunl New -
for for
GO miles 100 miles
dyne dyne dyne dyne
Mussooree —o0'1142 —o0° 0666 -+ 0005 + croo§
Rajpur —c 1062 —o0roh61 — o0'0l4 — or'otl1
Dehra Dan ... | —0°0936 —o- 0658 — o022 — o-otyg
Roorkee —0°0340 —0 05606 — 0'021 — o014
Kaliana —0°0206 —0°0349 + o004 + o-026
So far we have only considered zomes A to P, 7.e. up to a distance of 104 miles from the
station. Let us now consider the outer zones. For the sake of simplicity and, it is helieved, with

but little loss of accuracy, we will group together zones 18 to 14, 7.r. between 104 and 211 miles from
the station and consider zone 18 separately, this being a bigger zone, extending to 299 miles from
the station.

Taking our first assumption that the wniform compensation extends 100 miles from the
Himalaya we first compnte the portions of zones within this 100-mile line. Neglecting for the present
Declia Din and Rajpur we find that the portions of the zones affected by the new assumption are —

For our purpose it is simpler to express these portions as the number of compartments.

Zones 18 to 14 Zomne 13
Mussooree "4 <62
Roorkec 64 58
Kaliana 58 56

There
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are 50 compartments in zones 18 to 14, and 16 in zone 13.

are therefore,—

[CHAP. 1X

The numbers of compartments affected

Zones 18 to 14 Zone 13
Mussooree 37 10
Roorkee 32 9%
Kalidna 29 9

It must, of cowrse, be remembered that the compartments affected are those in and near the

Himalaya.

The next step is to find the actual compensation effeets in these compartments, ¢.e. within the
100-mile line, and here it is to be remembered that the reduction tables for the outer zones give the

combined effect of topography and compensation.

To obtain the effect of the compensation alone

we must multiply the combined effect by a factor differing in each zone, such factor being equal to 1
plus the topography factor given on page 175 of thischapter. For zones 18 to 14 we shall take 109

as the factor, 7.c. the mean of those for each zone, and for zone 13 it is 1°25.

Similarly, we find the compensation effects of our new assumption.

The following table shows the various steps:—

Actual New
Station Zone Total effect . Totnl effect . .
within 100- | Factor Comz&zs:non within 100- Factor Comp;;nsrl:bmn I.)_'ﬂ'
nile line ¢ mile line eftec erence
R dyne dyne - dyn>ew B dyne N (l_;;ﬁe i
Mussooree ... [ 18to 14 —0°'0324 | 1709 —0'0353 | —oOr0Olll 1°09 —GC"0I121 |—0'023
Roorkee » —o0'0225 | 1°09 | —0'0245 | —0'00gh | 1'09 | —0 0105 |—0"0I4
Kaliina ”» —o0'0181 | I'0 —o0-01 ~o0'0087 | 1'09 | —0-00 —0'010
9 7 9
Mussooree ... 13 ~0'0106 | 125 | —0-0133 | —o'co030 | 1°25 [ —0'0c38 |—000g
Roorkee s —0°'0090 | 125 | —o0*0113 | —0 0028 | 1'25 | —0'0035 {—0"008
Kaliana — 0008 1°2 —0'0I0 — 0002 1°2 —o0-00 —0'00
bR
i

Since the new compensation correction is

of g—q, will be negative.

less than the old, the correction to the value

For the sccond assumption, that the compensation extends for 60 miles from the Himilaya,
the method of procedure is the same but the number of compartments affected is, of course, altered.
They are as follows :—

Zones 18 to 14 Zione 13
Mussooree 31 9%
Roorkee 28 84
Kaliana 25 8
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The actual and new compensation effects are —

Zones 18 to 14 Zone 13
Actual New Difference Actual Now Difference
dyne dyne dyne dyne dyre dyne
Mussooree —0°'0348 | —o'o101 | —o0'025 | —o0'0132 | —0'0035 | —o'OlO
Roorkee —0'0242 | —0'0092 [ —c'015 | —0'0113 | —0'0032 | —O°0O8
Kaliina —0'0197 | —0'0082 | —0'012 | —0°'0103 | —0°00,0 | —O0'CO7

Since the values of the differences do not change very largely between Mussooree and Kaliana,
we can fairly safely interpolate the values for Rajpur and Dehra Din and take them as —

60 miles 100 miles
Zones 18 to 14 Zone 13 Zones 18to 14 Zone 13
dyne dyne dyne dyne
Rajpur —0°024 — 0010 —0°'022 —o0'009
Dehra Din —0'023 | —o0'010 | —0°021 | —0°009

The values of g—v, on the two new assumptions will, therefore, be —

If we extend our investigation beyond zone 13 we shall

Compensation
e - Original
60 miles 100 miles
dyne dyne diyne
Mussooree —0'030 | —o0'024 | +0°'053
Rajpur —0°048 —0°042 +0°026
Dehra Din —o0°055 | —o'049 | +o0°006
Roorkee —c'0o44 —0'036 —0°044
Kaliana —o0'012 | +0°009 | —0°007

small and practically constant amount.

merely alter all the residuals by a

Now, the most noticeable point is that the residuals at Roorkee and Kaliana, on the assump-
tion that Himalayan deficieney of density is (1) constant, (2) equal to 0:022 and (3) extends for
60 miles south of the Himalaya, are very nearly the same as those on owr original hypothesis that
compensation varies with the height; and that, though these two residuals are practically unaltered,
we have greatly improved the Himilayan residuals by bringing them into closer agreement with
those at sub-Himalayan stations, the range of the new residuals being 0058 and 0°043 instead of

0-097.

So far we have assumed a height of 3000 feet for onr deficieney of density, 8’ =

HS
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Other deficiencies of density were then tried, and also the assumption that the constant deficiency
extends only 32 miles from the Himalays. Two more stations, Gesupur and Agra distant about
110 and 175 miles from the Himalaya, were also dealt with on the 60 miles hypothesis, and the
results are shewn in the table below : —

g _7C
(new)
Compensation, 32 miles Compensaiion, 60 miles Compensation, 100 miles
Station 9= H H H

(original)
=" | 3000 rc,.‘:;ooo ft,.lsooo ft. | 3000 ft.l4000 it [5000 u.\ 6000 £t. | 3000 ft.'4000 ft.|5000 fL.

5 5 I

0-022 | 0-020 | 0-036 | 0-022 | 0-029 |o-035| 0-043 | 0-022 ’ 0-029 | 0-036

dyne dyne dyne dyne dyne dyne dyne dyne dyne dyne dyne
Mussooreo we ] +0°053| —0'033| —0'009| +0'015| ~0'030( —0°003 |+ 0°024| +0°'050 —o"oz4 +0°003| +0°'032

Rijpur w. | +0'026| —0°052| —0'030| —0°'006| —0-048| —0'021 [+0:005 +0°'031| —0'042 | —o*015]| +0'014
Dehra Ditn ... | +0°006| —0°061 | —0'038| ~0°016| —0°0355| —0'028(-0:002| +0'024{ —0°049| —0-022| +0-007
Roorkee ...| —0'044| —0°0b0| —0'045| —0'030( —0'044| —0°022|+0:-001| +0'022] ~0'036| —0'011| +0°016
Kaliano v —0'007! —0°'027| ~0°019| —0°'0I2| —0'012| +0°004|+0-019| +0°035{ +0'009| +0°033| +0 050
Gesnpur «eo | + 070035 0000 +0°006)+0-010| +0°'014
Agra .. | +0r017 +0°016) +0°018 [+0:020| +o0-021

Mean with - o

: ‘007 | ~0'047| —0'028| —0'010| —0'025| —0'007 [+0Q- +07028| —0'028| —0-00z | +0" 025
regard to sign | ¥©7907| —0’04] B i[xo-on

Mean without

regard to sign | ©'©27| ©'o47| o'ozBl o'0tb| o'o29) o'o15| 0-012| o'028| o'o3z) o017 o'ozs

Range 0°097 0'034| o0°'036| o'o43| o071 0°040| 0-026| ©'036| o'0s58| o0°'055] 0'049

The values of g—r, in the column in heavy type are clearly the most accordant. The range
and the mean without regard to sign are both smaller than in any other column, and the mean with
regard to sign agrees exactly with that of all stations in Classes IV and V, 7.e. those far removed
from large excesses or defects of mass where we have reason to suppose gravity to be normal.

Assuming then that the deficiency of density under the Himalaya and the plains to the
south is constant, the most suitable density deficiency is found to be 0:036, extending 60 miles
south of the Himalaya.

The theoretical deficiency of density under the Gangetic plain near Kaliana is 0-006, the
height being about 800 fect. On our new hypothesis this deficiency suddenly changes to 0036
near Kaliana. An abrupt change of this sort is improbable but it is believed that, if the change
in density had been assumed to occur gradually hetween, say, 55 and 65 miles from the Himalaya,
the change in the new values of g—q, would not be great,
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No attempt has been made to give a physical interpretation of this hypothesis. The
assumption of uniform deficiency of deunsity was made to simplify computation and need not be
insisted on. The point is that by assuming more than complete compensation near the foot of the
Himalaya and incomplete compensation under them the discrepancy between the residuals in the
hills and plains practically disappears. It would be interesting to try the effect of the hypothesis
on the plumb-line deflections. It would probably reduce the avomalies, as the following
considerations will show.

At Kaliana the observed deflection is 1”7 north and the calculated deflection, on the assump-
tion of normal isostatic compensation, is 3” north, leaving an anomaly of 2” south unexplained.
At Mussooree the corresponding quantities are 30” and 17” north, the anomaly being con-
sequently 13” north.

Now on the new hypothesis the attraction of the high Himailaya is increased, that of
the outer hills and that of the plains within the 60-mile line are decreased.

At Kaliaua the attraction of the masses to the south is unaltered, while to the north the
over-compeunsation of the near masses will tend to repel the plumb-line to the south and this
repulsion will probably more than overcome the increased northerly attraction of the high
Himalaya. The combined effect, therefore, will probably bea diminution of the computed
northerly deflection, thus reducing the anomaly. At Mussooree the attraction of the northern
masses is increased and that of the southern masses decreased so that the combined effect will be
an increase in the computed northerly attraction, thus again reducing the anomaly.

The same assumption has been tried for the stations Sandakphu, Siliguri, Jalpaiguri and
Kisnapur. The results are as follows :—
Ld

7-7¢
(new)
Compensation, 32 miles Compensation, 60 miles
Station I=7¢ H H
(original 5000 feet ‘ 6000 feel, 5000 feet , 6000 feet
4 4
0036 | 0043 0036 ' 0-043
S o T ;‘v)ne dyne dyne dyne dyne
Sandakphu .| +0-048 —o0'0l4 +o0'o12 | —o0'005 +o0-022
Siliguri ...| —o0'039| =—o0'034]| =—o0'012| —o0'0IQ + 0007
Jalpaiguri ...| =—o-020 —0-008 +o'o10 | +0°015 +0-038
Kisnapur .| +4o0°039 +o0'038 | 40041 +0'045 +0°049
Range 0-087 | 0 072 0°053 i 00064 0042

Here the improvement is not so marked. It seems probable that the deficiency of density
is greater than under the Mussooree-Kaliina series, and that it does not extend so far from .the
Himailaya. The point to be noted is that the deficiency of gravity at Siliguri is always greater
than at Sandakphu or Jalpaiguri just as at Dchra Din, with our new assumptions, it was less than
at Mussoorec and Kaliana. In other words, the deficiency of density near the foot of the hilis
appears %o be greater than either under the hills or under the plains, thus bearing out the hypothesis
of the nft.
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It is believed that the geological evidence tends to show that near the foot of the Himalaya
the sub-surface rocks are in compression thus directly combating the geodetic evidence. It must be
remembered, however, that geology is only concerned with the density of rocks within, at most, a
mile or two of the surface. Geodesy deals with densities down to a depth of 70 miles.

So far we have only considered the Himalaya. Tuming now to Baluchistin, we find the same
phenomena, viz, excesses of gravity at Quetta and Jacobabad with a deficiency between them at
Sibi.  The excess at Quetta is small, and if we are entitled to deduce anything from one station it
would seem that the Baluchistan hills are more completely compensated than the Himalaya.

In the Punjab also we find the great deficiency at Pathinkot with excesses extending
probably right across the plain from Mian Mir to Montgomery. The compensation theory has

materially reduced the differcnce between the residuals at Pathankot and Mian Mir respectively, but
has not by any means eliminated it.

Let us now turn to Central India which is the only large area that has as yet been examined
in any detail. The stations of this area are shewn in Class V, and it is first to be noted that the
adoption of the compensation theory has hardly improved the residuals. 1t is thus diffieult to
determine whether compensation does or does not exist. The balance of evidence seems to show
that if compensation exists it is not complete. The mean values of g—r, tend to increase with the
height of the station and more so than the Bouguer residuals. The table below shows this increase:—

Height Mean 9= Mean g— vy

dyne dyne .
below 1000 feet (11 stations) + 0006 —o0-031
below 1500 feet (13 stations) +o0-018 —0'0127
ahove 1500 feet (12 stations) +0°020 —o0-028

Now, if g—v, increases with the height, it appears to mean that we are not allowing enough
for the effeet of surface masses or that we are allowing too much for subterranean deficiencies of
density, The agreement between the mean values of g—#, for the different heights shows, however,
that there is probably no great error in the estimation of the effect of surface masses and we must
conclude, therefore, that we are allowing too much for compensation 7.c., the compensation is not
complete.  This eonclusion is the same as that derived from the Himalayan residnals.

There is another point of agreement betwcen the Central Indian platean and the Himilaya.
Looking at the charts at the ¢nd, we note the line of negative values from Gaya (No. 29) through
Japla, Maihar to Lalitpur (No. 55) along the northern edge of the main belt of high density.
North of this negative belt we have another line of stations where the values of g—ry, and g—9y
are either positive or less negative than at stations immediately to the south. We have clear
evidence of this along four lines as the following table shows :—

T
Btation |(g—y.)—0-011| Station [(g—¥c)—0-011°  Station |(g-v¢)—0-01 Btation  |(g—7yc)—0-0l]
i

7(111/]';“7 dyne . dyne dyne
Kalianpur +0°028 Bina +o'01; Katni - 0004 Daltonganj +o'o14
Goona +0°008 Lalitpur —~o0'013 Mhaihar —o0'ot4 Japla —0’009

Sipri +0°01R8 Jhiinsi +0°003 Allahibid —0°00? Sasaram —o0°0012
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The second station of each group shows in each case a deficient density compared with the
tirst and third (this deficiency is also shewn by the values of g—s, ), just as stations such as

Siliguri, Roorkee and Sibi showed deficient densities compared with the stations on both sides of

them. |
This similarity can hardly be a coincidence ; it seems to prove the existence of a continuous

line of deficient density running more or less along the northern edge of the Ceutral Indian

plateau.
The edge of this plateau is not clearly distinguishable; in some parts the ground falls

gently, as from Bina to Jhansi, in others more steeply as from Maihar to Allahibad.
Furthermore, the stations from Kalianpur to Sipri are all over 1500 teet above mean

sea-level, while from Daltonganj to Sasarim they are all Jess then 800 feet above it. It s,
therefore, possible that this belt of deficiency has no relation to the surface topography but
indicates the presence of a sub-crustul crack.

We have seen from the evidence of stations in and near mountaius that it seems probablc
that compensation, though not complete, does exist in some degree. 'Turning now to coast
stations we see that the valnes of g—«,, at the three stations for which the Hayford corrections
have been computed do not help us to arrive at any definite conclusion. At Madras the small
negative value of g —ry, is largely increased wheu the deep ocean close to the shore is assumed to
be compensated. At Colaba the large positive value of y—v, is practically unaltered since the
ocean bed slopes very gradually and the effects of the compensation under land and sea respectively
cancel each other.

No stations inland from Bombay and Madras have as yet been visited so that no data are
available as to the subterranean densities in the neighbsurhood. Assuming these to be normal we
can only explain the values of g—rv, by postulating great over-compensation under the shallow
Indian Ocean near Colabn and under-compensation under the deep Bay of Bengal. The residual
deflection of the plumb-line in the prime vertical, after allowing for complete compensation, is,
however, towards the sea at both stations*, and from this we should expect over-compensation
under both oceans. The observed deflections depend ou the assumption that the plumb-lne is
vertical at Kalianpur, and the discrepancy between the indications of the pendulum and the
plumb-line would be removed by the assumption of a westerly deflection at that station, for it
wonld reduce the amount of the seaward deHlection at Madras and increase that at Colaba.

Gravity observations mear Kalianpur support this assumption of a westerly deflection; for,
in each of the three pairs of stations, Kalianpur and Bina, Goona and Lalitpur, Sipri and Jhinsi,
the stations of a pair being nearly in the same latitude, we find that gravity at the western station
is higher than at the eastern, giving evidence of a relative deficiency of deusity to the east of
Kaliaupur which would enuse a westerly deflection. This, however, is not likely to be lirge enough
to change the deflection at Madras from east to west, and to explain this deflection we must assume
a line of deficiency inland.

The two charts 1V and V at the end show the variations of gravity from the normal, the
first, on the Bouguer hypothesis: the second, after allowing for complete compensation. The figures
against ench station are in chart IV equnl to (9—7p) +0°030 and in chart V to (g9—ry,)
—0-011, the correction +0-030 and —0- 011 being the mean values of g —yy and g—v, at stations
distant from high mountains and the sca. The figures represent, therefore, the values of g—r
and g—y, if the formula for v, were changed to °

978-000 (1+0-005302 sin® ¢ — 0-000007 sin® 2¢) for the Bouguer method
and to 978:041(1 +ete.) forthe Hayford. It is interesting to note that Mr, Hayford deduced from
the values of g—r, in the United States of America an equntorial constant of 978-039.

* See puge 14 of Professional Papor No 13
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It is at once noticeable that there is a great similarity between the results of the Bouguer
and Hayford methods of reduction in Central India. Note especially the zero line frem north of
Sipri to Dultonganj where the agreement is almost exact. This ouly shows that, as hus often been
pointed out, compensation does not help to get rid of local anomalies. The zero live along the
edge of the Himalaya and Baluchistan mountains in the compensation chart is the most important
difference between this chart and that of the Bouguer method of reduction.

THE SUMMARY OF CONCLUSIONS.

1. It is almost certain that the Himalaya and other high mountains of India are
compensated to a great extent.

2. It is possible that this compensation extends into the plain, this being suggested by tle
line of deficient density along the foot of the hills.

3. Gravity determiuations do not at preseut throw much light on the question of ocean
compensation. The plumb-line, however, leads us to believe that such cxists.

4. The Ceutral Iudiau plateau muy or may not be compensated, the residuals by the two
wethods agreeing closely with each other.  Over the greater part of this area gravity is relatively
in excess.

5. Itis probable that aline of deficient deusity cxists immediately to the north of the
“ hidden chain ”.



INDEX TO PENDULUM STATIONS (1907-08--1912-13)*,

- = p =
S |ef|s8|EE| < |E5|sz S leg|=E|28| < [E5e2
, 2 |5cfl=2%15c) ¢ |as|23 . B lzS(25|5E| o |BE|z
Station 5 (BE|ZE|vi| E(eE|sd Ntation E | EE|FE|es| & (28|58t
g |mE|2g|5E| 3 |85|2s tms|3sl5E]| 3 (55|25
a1 il R - A B U -1 il B -
page' pag- | page| page | page | page | page page |page (page | page|page | page | page
Agra 114 116 | 127 | 135 | 136 137 | Hathras 15 | 116 | 129 | 135 | 136 137
Aligarh 115 | 116 | 130 | 135 | 136 137 | Henzada 0 72| 76| 86| 87 89
Allahabad 49 49| 62| 65| G6 67 | Hoshangdbad | 27| 28| as| 42| 43 45
Amgaon 48 49| 57 65| 6 67
Amraoti 27| 28| 37| 42| 4 15 | Jalgaon 26| 28| 36| 42| 43 45
Arrah o1 | a3 100! 109/ 110 1 { Japla 90 93| 95| 109 | 110 1
Asirgarh 26 281 35| 12| 4] 44| 45} Thénsi 114 [ 116 | 128 | 135 | 136 137
! Jubbulpore 48 49| 60| 65| 66 67
Badnir 270 28| 40| 42| 43 15
Bangalore 5 8| 10| 17] 18 2¢ | Kalianpur na e | 122 | 135 | 136 137
Bassein 70 72| 77 86) 87 89 | Katni 1| 40| 53| 65| u6 67
Bhopal 112 | 116 | 120 | 135 | 136 137 | Khandwa 26| 28 34| 42| 43 45
- ! . - .
Bilaspur 47 . 49| 56 65 66 67 | Khurja 116 (116 | 131 | 135 | 136 187
Bina 113 | 116 119 1136 | 136 137 | Kodaikanal 7] 8| 1] 17| 18] 23| 24
Buxar 92 ' oag | 103|109 | 110 111
Lalitpur Ita [ 116 | 18 | 135 | 136 137
Daltonganj | »1 i 93| 96109 ] 110 1
Damol: 47 49| 52 66| 6o 67 | Maibar il i B L B 67
\'
Dholpur 114 | 116 [ 126 | 136 | 136 137 . .
) Majhauli Raj | 92| 93 [ 105 | 109 | 110 111
Edgar Shaft| « 8| 12| 17| 18 24 | Mandalay 71| 72| 81| 86| 97| g | s9
» .
(Surface) Maymyo 1| 72| 82} 86| 87 89
. ; n 19 .
lidgar Shaft| « & T 24 | Meiktila 71| 72| 80| 86| 87 80
(Underground) |
. Mhow 25| 28| 31| 42| 48 45
Ellichpur 27| 28| 98| 42 43 45 )
Moghal Sarai | 92| 93 | 102|109 | 110 111
Gaya 91§ 93| 98 [ 109 | 110 111 | Mogok 71| 72| 83| 86| 87| gg| 89
Goona 18 | 116 [ 121 | 136 | 136 137 | Monghyr oL 93| 991009 | 110 111
Gorakhpur | 93| 98| 106 | 109 | 110 1 | Mortakka 26| 28| 33| 42| 43 45
Gwalior 114 | 116 | 124 | 186 | 136 137 | Mukhtiira 26| 28| 32| 42| 48 45

® A list of the pendulum etations of seasons 1903-07 ie given on page 4,
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INDEX TO PENDULUM STATIONS (1907-08—1912-18)*.— (Contd.)

P2 lmE(2E|ie| 5 | PEizg g (R5|2E|28| @ [26|=<s

| = “178173 > |5 ° = -l sl - A

page | page | page | page | page | page | page page | page [page | page|page | page | page

Muttra na | nie | 12s s Lse | . | 137 | Salem 71 8| 18] 17| 18] 20| 24

Muzaffarpur| 92| oa | 104|109 | 110} ... | 111 | Sasaram 92 [ on 101 {109} 110 111

Myingyan 7| 72| s3] 86| 87| .. L 89 Saugor 46| 49| 51| 65| 66 67

Mysore 6| x| 1| 78| .| 2¢]Seoni 48| 49| 58| 65| 66| .. | 67

| Shahpur 27| 28| 39| 42| 43| .. | 45

Ootacamund | 7| 8 \ " l 171 18| 22 \ 2 Sipri 113 | 118 | 125 | 135 | 13e | .. | 137

Pendra al s ‘ 3] 0| e | g7 | Sultanpur 10| 29| €3 | 65| 66| .. | &7

Prome 7 72=| A 8T 8 roupgoo 70 72| 78| 86| 87| .. | 89
Pyibmana 70 72' 70| 86| 87| 88| 89

' i . Ujjain 26| 28 | 30| 42| 48| .. | 45

Ruipur L) 860 88 66| ) 6T Garia wi| 49| 53| 65| 66| .. | &7
Ranchi fov | oe3| e7lr00fni0] o

Rangoon ! 6s | 72| 74| mo| 87| ... | 89| Yercaud 7 8| 13 17| 18| 2| 24

Qbservations have heen continued annually at Dedra Din, and details of observations for
the several seasons are giveu on the pnges indicated below.

Segson I 1907.08 1908-09 1209-10 1910-11 1911-12 1912-13

Page l 9.15 29,41 50.64 78.84 94,107 117,132

For the earlier seasons and other particnlars see Professional Paper 10.

A liet of the pendulum stutions of senrons 1908-07 is given on page 4.
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