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Thia volume-the eighteenth of the series-,contains an account of the astronomical observations for 
latitude, which have been taken at stations of the principal triangulation of India during the last twenty years. The 
obaervations which were taken prior to 1885 have been already described in Volume X I  of the Account of the Operatiow 
of the Great Trigonomelrical Survey of India, and Volume XVIII may be regarded as the continuation of Volume XI. 

I n  Part I of tile presel~t volume the methods of observing and computing are described : in Part I1 the values of 
latitude are deduced from the observations : in Part I11 the results of Part I1 are combined with those of Volume XI. 

Part 111 thus contains complete classificatio~is to date of all latitude observations taken in India, and of the 
resulting deflections of the plumb-line in tlle meridian. 

I n  Appendix No. 5 are shown the deflections of the plumb-line in the prime vertical as deduced by Laplace'e 
equation from azimuth observations. I n  the present volume there are therefore compiled the results of all deteqminationa 
made in India of the direction of gravity with the exception of those few which emanate from the longitude operations 
and which have beeu described by Colonel George Strahan in Volume XV. 

The otandard of accuracy derrirable ha latitude obeervatioras. 
I 

I 

The question has been raised of recent pears whether astronomical latitudes are not observed with unnecessary 
accuracy. Differences of 6" and 8" between the astronomical And geodetic values of latitude are of frequent occurrence 
in all parts of India, and in discussions of deflections of the plumb-line the quantities involved are so large as to 
render the inclusion of decimals a superfluous refinement. On the other liand our astronomical latitudes are observed 
with so much care, that the probable error of a result seldom exceeds 0".06. Would it not be better, i t  has been asked, 
to devote less time to one station and to increase the number of stations? Similar controversies over the accuracy 
necessary in triangulation and in levelliug have taken place at intervals and will recur in the future. 

There are two objections to lowering a standard of accuracy : the first is that we cannot foresee the purposes 
which our observed latitudes will be required to serve when the geodetic problems confrontiug our generation have been 
replaced by others : the second is that probable errors, though useful for purposes of comparison and combination, are not 
sufficiently reliable criteria to be accepted as absolute measures of accuracy. 

When we say that the probable error of a latitude is 0".05, we know that the actual error may be OU.20 or 
more: when we calculate that the probable displacement of the terminal station of a chain of triangles is 10 feet, 
we cannot qorget that the actual displacement map be 40 feet or more. 

To make use of the law of probability in estimatiug the weight of a result is a course generally recognised : 
but to base the design of a geodetic operation upon this law would be incorrect unless we could prove that the operation 
was not liable to systematic errors or mistakes. Our triangulation, our levelling, our tidal, pendulum and astronomical 
observations have all in turn exhibited signs of systematic error; and our best observers have been liable to make mistakes. 
When therefore we prolong and multiply observations at any one ,station, and when we introduce different conditions 
into work, we have in view not a decrease of the probable error, but a cancelment of the evil effects of systematic errors 
and an elimiuation of all possibility of mistakes. 

Let us suppose that *e now consented to accept a lower standard of accuracy in triangulation and astronomical 
work; we should know that we were breaking the uniformity of the runey and we rhould commence to accumulate 
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results which, though possibly of present use, might be found defective in the near future, when our knowledge d the 
form of the geoid, and of the variation of latitude, and of the constitution of the earth has advanced. And what should 
we gain iu return for these disadvantages and risks ? We are proinised more latitude stations and a speedier and cheaper 
triangulation. I t  is doubtful however if these promises would be fulfilled. The time and trouble that an observer takes 
in getting his instrument and himself to an observing station in the field are so great, and the necessary preparations for 
work are so many, that when everything is once in working order at a field station it is the wisest and most economical 
course to repeat observations under different conditions and thus to guard against all possibility of grave error. 

The triangulator by increasing the lengths of his rays, the areas of his polygons and the dimensions of his circuits, 
can provide a fundamental network of principal triangles as cheaply and rapidly as one of secondary. Where principal 
triangulation is slow and dear, there will secondary and tertiary triangulation be slow and dear also, and nothing will be 
gained by reducing the accuracy of the foundation. We are only concerned in this volume with astronomical work: 
I have introduced the subject of triangulation to show that we are not now discussing a narrow question which concerns 
latitude observations only, but that the accuracy of all geodetic operations is involved. 

For the last 30 years a latitude observer has been expected to show at  the end of a season's work a mean 
probable error of 0"-06, and it is considered undesirable to introduce a change now. Many of the probable errors 
of the results tabulated in this volume will be found to exceed + OV.06, but in every such case the circumstances 
were exceptional : at times observations have been unavoidably curtailed because of the unhealthiness of the district, at 
times through the failure of supplies, and at times on account of the persistence of clouds. 

Many probable errors in the volume will be found less than + 0".05, and what is of more importance the 
continued efforta of Major Lenox Conyngham, Captain Tandy and Captain Cowie have largely tel~ded of recent yearr to 
free our latitude results from the effects of constant error. 

On the adopted valie of latitude fbr the ttotion of origin. 

The deflection of the plumb-line in the meridiau at any station is obtained from a comparison of the observed 
value of latitude with the value calculated from the triangulation. The latter value is liable to be in error, firstly, I~ecause 
the computations of the triangulation are based upon an assumed figure of the earth, and, secondly, because the position on 
the globe of the whole of the triangulation is dependent upon adopted values of the latitude and azimuth of the station 
of origin. The first difficulty can be temporarily surmounted by exhibiting deflectipns of the plumb-line on different 
spheroids : the second difficulty admits of no easy solution. 

The latitude of Kaliinpur has been observed many times during the last century; throughout this period our 
knowledge of the places of the stars has been continually increasing, and our instruments have been repeatedly improved; 
our more recent observations of this latitude deserve therefore greater weight than those of our early predecessors. 

I n  Chapter I V  of this volume i t  is shown that the general mean of all observed results is !.3i0 7' 10".97, and this 
is the value that we should adopt for the latitude of Kaliinpur, if we were free now to make a determination. But we 
are not free : we cannot cut ourselves adrift from the past : this volume is one of a series, i r ~  which we have to preserve 
continuity. The work of our generation is but the link of a chain, aud we have to see that our link is connected with that 
of our predecessorr. I n  this volume I have therefore adopted Everest'r original value for the latitude of KalCiinpur, viz. 

This value has been adopted because all the computations of geodetic latitude, that have been made in the 
. preceding volumer of this series, and all the results that have been published in those volumes have been derived from 

Everest's original value. I do not contend that our ruccessors will be bound for ever to continue tLis value, but the time 
for change har not come yet. 

I t  is worthy of notice in this connection that &thin the last year the committee appointed in 1904 have 
recommended to the Government of India, that the old Indian value of longitude still employed upon our maps should be 
abandoned, and that a more correct value should be introduced.* The old value has however been used- throughout our 
principal triangulation and we have had to consider what steps ought to be taken in consequence to maintain the 
trigonometrical survey abreast of the topographical : no immediate' step has been rendered necessary, because for the present 

- -- - - 

Bas the prdsoe of VoL XVII of thu reria, whioh conkins a note on the rdues of longitude employed in In& xupping. 
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the shift in longitude is to be confined to published maps and ia not t o  be introduced into triangulation. This course 
is however recognised to be a tentative measure, and i t  may have to be supplemented rhortly by more radical changee. 

Though no great revision of data has been suggested until now, farther revisiom will be inevitable in the fnture, 
.nd IKI I take this opportunity of explaining the course which I think we ought to pursue. 

Bevisiolas of trigonomtried data, 

We have known $or years that errors pervade our geodetic and geographical data. 

f i. ) The longitudes of all stations of the triangulation are in error by about 2' 27w; 

( ii. ) The latitudes of these stations are in  error by about 6"; 

(iii.) Superposed on the above erron are further considerable errors due to oar adoption of Evereat'o spheroid; 

(iv. ) The Standard foot for India differs from that of England; 

( v. ) An artificial value was introduced for the fmdamentol azimuth' of the triangulation (see Appendix No. 5 
to. this volume); 

(vi.) Th6 closing errom of the circuits of the triangulation were adjusted without 'cornidemtion of the 
azimuthal errors revealed by Laplace's equations (See Appendix No. 5) ; 

(vii.) The great triangulation of Burma has remained to this day in terms of the Sontikhoda Base-line and of 
observed azimuth at Madhupur-terms that are different to those adopted for the triangulation of India; 

(viii.) The closing errors of the levelling circuits have not yet been adjusted; 

(ix. ) The expansion of levelling will necessitate a reconsideration of our tngonometrical values t$ height. 

A perusal of the above list will show the formidable tasks that face our small computing otfice: extensive 
ncalcalations and republications will assuredly be necessary. 

On the geodetic side of the office the compilation of a volume dealing with the Levelling operations hae lately 
been put in hand, and another volume whkh will contain details of the Burma triangulation ie contemplated: further 
volumes to deal with the Peud~~lum, Magnetic, and Tidal operations are in prospect. 

On the geographic side of the office a volume is being compiled in which the positions and heights of the observed 
peaks of the Himalayas are being recorded and classified; complete lists are also being prepared of all peaks observed in 
Tibet and Afghanistan ; and the adjustment of the levelling errors will necessitate the withdxawal and republication of our 
numerous pamphlets on bench-marks. 

, Frequent revisiom of data are undesirable*: i t  is betkr to continue with incorrect data than to inkoduce 
eonfusion by constarlt cha~ges. When moreover sevsral aourcea Qf error exist, an attempt should be  made to eliminate 
all similltaneously and with this object in view postponements of intermediate revisions are often justifiable. 

From the geodetic point of view the time is not yet ripe for revision: the effects of local attraction on our 
observed values of latitude, longitude and azimuth at Kalllnpur are still uncertain; the investigatian of the movement 
of the pole is in its infancy, and no method of correcting observed astronomical xesults for periodical variations has as yet 
been devised. I t  wot~ld be premature to reject the spheroid of Everest, until a new spheroid has been definitely recom- 
mended by the International Geodetic Association. I t  would be premature to adjust the errors of the levelling circuits 
before the level net for India has been completed, and before the questionable lcine between Bombay and M a d m  has 
been re-observed; and it would be premature to publish new values of latitude, longitude, aide mtd azimuth for the 
triangulation of Burma, when it is confidently expected that base-lines will be measured within a few years. 

The present task in front of our computing office is rather to make ready for the iuevitable revisions of ge&tic 
work than to publish revised values immediately, I t  is important to make ready-to carry through d l  the preliminary 
steps, and to have a definite plan in new. I t  will tbrow undue work on our sucuessors, if we fail to maintain 

* See Chapter 11 of thb volume. 6ee dro General Beport of iba Surrey of Indiafor U03-04, page 
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unpublished data both up to date and on one uniform system, and if the necessary preliminary steps to revision are not 
taken as soon as they become possible. 

The reaults of our geodetic work have been published in a series of professional volumes of which this is the 
eighteenth. When the time comes for revising those results, we ought to devote a new and entire volume to tbe revision. 
The early volumes of this series have already attained an historic value, and it would be out of the question for us to 
cancel the works of our predecessors, or to publish revised editions of those works. Every geodetic survey has had its 
history, and has--especially if i t  were a pioneer-fallen into mistakes. I t  is 11ot for us to obliterate all mention of those 
mistakes under the cover of new editions: the only safe course to pursue is to leave the published volumes uualtered, 
t o  recognise the mistakes committed, and to publish periodically a new volume of the series, in which the results of 
preceding volumes are brought up to date. 

Such a volume would explain our reaaons for abandoning the spheroid accepted in Volume 11, for correcting the.  
geodetic co-ordinates given in Volumes 111, IV, IVA, V, VI, VII, VIII, XII, XI11 and XIV, and for modifying the deflections 
of the plumb-line of Volumes IX, X, XI  and XV. Just as we have to revise the results of the past, so will our results have 
to be revised iu the future; and the periodical publication of occasional additiol~al volumes of this series will do for 
the geodetic survey what periodical revisions of maps in the field do for the topographical survey. 

But although we are not called upon to revise our geodetic data immediately, we must recognise that the adoption 
of a new value of longitude for our published maps may oblige us shortly to revise our geographical data. I t  will be no 
d o h t  troublesome at first to have geodetic and geographic data differing from one another, but we cannot expect the 
topographical survey to wait for the geodetic errors to be eliminated. 

Our geographic results are published in series of synoptical volumes and levelling pamphlets, in which the 
positions and heights of stations in India are recorded: these volumes and pamphlets, co~itaiuing as they do mere 
numerical data for surveyors, may be cancelled and revised over and over again. The change that has been now intro- 
duced in the longitude of maps may necessitate the early revision of all our synoptical volumes; the simultaneous reduc- 
tion of the levelling net mill render all our spirit levelling pamphlets obsolete. 

The Earthquake of 1905. 

I n  connection with the subject of revision the effects of earthquakes upon the positions of trigonometrical stations 
will have to be periodically considered. On April 4th 1905 llussooree and Dehra D6ri were severely shaken by the great 
earthquake, which wrecked Dharmshla and Klingra. The standard clock and the turret clock of the Survey office at 
Dehra D6n mere stopped by the convulsion, and the office itself was damaged. I t  appeared possible to those of us who 
witnesued the catastrophe that the positions and heights of the surrounding stations of the Great Arc series of triangulation 
might have becn affected, and steps were taken to ascertain the extent of the displacements.* Several horizontal angles of 
the principal triangles at the northern end of the Great Arc! of India were re-observed ; owing partly to the haze the revi- 
sionary observations mere not of the highest order of acauracy, and we were cousequeutly unable to discover whether 
horizontal movements of six inches or less had taken place or not: a comparison of t l ~ e  results however showed (lstly) that 
no relative horizontal displacement of 8 inches had probably occurred near Dehra Din, and (2ndly) that no relative hori-' 
zontal displacement of 12 iuches could have occurred. 

Our revisionary work mas necessarily local, and we had to be content with determining the extent of relative 
displacement within the locality tested. I t  would not have been possible without great expense to discover whether 
there had been any general movemeut of the Himalayas. 

There have been erected in  India 3706 trigo~~ometrical stations of the principal triangulation: in 1904 
&;re were 3615 surviving. I n  spite of measures taken to ensure preservation the average rate of decrease has been 
of 'late about 4 stations per annum. The rivers of northern India by their constant changes of course have been very 
destructive ; encroachments of the sea have washed stations a~vay, the expansion of railways, canals and towns have necessi- 
tated the removal of others and movements of sand in the desert have caused a few to be buried. I t  is not possible to 
state the number of stations which have been displaced by earthquakes from their original positions, but seeing that severe 
earthquakes have only occurred of late years in certain sub-Himalayan regions and having regard to the recent reassuring 
observations round Dehra D611, I do not think it probable that the numbcr which have suffered greater disturbance than 
6 inches can exceed PO : and an estimate of PO errs on the side of pessimism. 

* An account of the steps taken was included in a report on Geodesy eabmitted to the Board of Scientific Advice, in November 1905, and 
sabsequently pabhhed by the Board. 
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After the great earthquake of 1897 we discovered horizontal displacements in Assam of 8 feet and more.* 
Mr. Oldham was of opinion that these were merely relative displacements in the small area tested and that the absolute 
displacement of the whole area would have been found to be considerable, if we had commenced our tests outside the 
disturbed region and worked inwards to the epicentre. But triangulation is a slow and costly operation, and it is not 
practicable to revise great lengths of it after every earthquake. The small local revisions carried out last summer to test 
the effects of the earthquake of 1905 were rendered possible by the fact that Dehra Dlin is the head-quarters of the 
trigonometrical survey and observations can be taken in its vicinity without expense or difficult?. The damage, however, 
done at Dehra Dlin by the earthquake was small compared to that at DharmsBla, and our proof that the stations round 
Dehra Dlin have not been relatively displaced by six inches is no proof that those near DharmsBla have remained equally 
undisturbed. I f  moreover we apply Mr. Oldham's argument to the case of Dehra Dlin, we shall have to consider that 
the whole region may possibly have moved, although the relative positio~is of local marks have remained unaltered. 

From a topographical point of view a displacement of G inches may be disregarded, but one of 10 feet is liable 
to cause inconvenience and error. I f  we suppose for instance that of the two trigonometrical stations of HBtidhir and 
LipiSna which are situated in Kingra 16 miles apart, one has been displaced towards the other by 10 feet, then the line 
joining the two would no longer form a suitable base either for the observation of distant snow-peaks, or for a series of- 
minor triangulation for Tibet, although the disturbance might not embarrass plane-tablers surveying the immediate 
locality. If the displacement had occurred'in a direction perpendicular to the li~re joining the two stations, the accepted 
azimuth of this line would be in error by 25", and this is an error that would soon begin to inconvenience triangulators. 

The Shillong earthq~~ake of 1897 rendered the positions of perhaps 15 stations uncertain, and the DharmsBla 
earthquake of 1905 has possibly affected the same number. When in the future these stations come to be utilised, i t  will 
be necessary for observers to take the precaution of measuring the angles of two or three of the original triangles by way 
of a preliminary test. 

Mre have long since had to introduce such a precaution into levelling operations : the heights of bench-marks 
when erected on alluvium are liable to vary with age, and when a new line of levels is being started from an ~ l d  bench- . 
mark it is not safe to accept the original value of its height: it is always necessary to relevel to two or three of the old 
bench-marks in order to test for subsidence. Such a precaution has never hitherto been considered necessary in triangu- 
lation, because, although markstones may move vertically in the course of time, as a rule they maintain their horizontal 
positions. But there have been two severe earthquakes within eight years, and it is necessary now to recognise that in 
certztin regions the positiolis of points will have to be accepted with a greater caution in the future than in the past. 

The displacement of the stations of the principal triangulation is but one aspect of the general problem of 
change which a survey has to face. The forms a d  positions of topographical features are always undergoing change. 
I n  certain cases the changes are so rapid that it is hardly possible to make a consistent survey at  all: the Indus, for 
instance, is constantly eroding its banks, washing away survey and boundary marks, and altering its course perhaps by g 
mile or more. If the whole river were to be surveped in one month, the map could be rightly headed "The course of 
the river Indus in January 1905", but to surrey different portions at different times, as in practice we have to do, ia to 
give a course to the river, wllich it never actually pursued. 

During tlie progress of the present survey of Sind, many recently surveyed sheets have been rendered obsolete 
almost before they have been published by the opening of a new system of canals. And these changes are going on every- 
where, varying .in character from tliose that are so local and marked as to be perceptible to the most casual observer, to 
those that are so wide-spread and gradual as to require lengthy revisions of triangulation to reveal them. 

A line of spirit-levelling had been run in May 1904 from Dehra to Mussooree, and had given a difference of 
height of 4706 feet 10 inches. Owing to the earthquake this line of levels was revised in May 1905, when the difference 
of height was given as 4706 feet 44 inches. I t  therefore appeared that the Mussooree range had subsided 54 inches with 
regard to Dehra D h .  

When the revisionary results were first tabulated, i t  was perceived that the amount of the subsidence increased 
gradually as the levellers ascended the range. This gave rise to a suspicion that the lengths of the levelling staves may 
have been in error. During the first 6 miles, the ascent is 694 feet or 116 feet per mile, and in the last 12 miles i t  is 
4013 feet, or 334 feet per mile. A levellil~g staff being 10 feet long, slid the difference of height being 4707 feet, there 
were contained iu the total rise 471 lengths of staff. If then the 10-foot staves had been 0.001 foot too long, our unit of 
measurement would have been slightly in error, our measured heights would all have been given too small and the deficiency 
accumulated at Mussooree would have been 0.471 of n foot or about 54 inches. 

Four different staves are however in daily use, and these are periodically compared in the field against a 10-foot 
steel standard and corrections for each deduced. An examination of the results of the comparisons showed that the 
apparent subsidence of Mussooree could not be attributed to errors in the adopted lengths of the four staves. 

* The revisions in Assam wero msde with a small instrument and the displacements were messnred to the nearest 2 feet only: wide Report on 
the Rigonometricnl Hesults of the Earthquake in Assam, 1898, para 7. 
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The steel standard against which they were compared was then suspected, and thia was subjected to rigorous 
tests under comparing microscopes at Dehra Dlin. Its length, as determined, accorded with the value previously obtained, 
and it became clear that the observed change in the height of Mussooree above Dehra Dlin between 1904 and 1905 could 
not be attributed to any error in the adopted length of the standard of reference. 

During the process of levelling the level is always erected midway between two staves, and at ench station the  
observer by reading the staves through the telescope deduces the diference in height between the two points on which 
the staves are standing. Under ordinary circumstances there is no reason to fear accumulation of error. But when the 
line followed is constantly rising, as between Dehra DGn and Mussooree, the ray from the telescope to the higher staff is 
always nearer the ground aud more likely to be disturbed by radiation thau the ray to the lower staff: this fact introduces 
an uncertainty, which conti~lues to exist whether we work up or down the hill and which we endeavour to minimise by 
stopping work during the heat of the day. 

We are not, it is true, discussing llow the absolute value of tlie height of Mussooree : the levelling observations of 
both 1901 and 1903 were taken in the month of Itfay uuder similar atmospheric conditions, and we are ouly attempting to  
account for the diference of 5 t  inches which appeared between the value obtained in May 1904 and that of May 1905. 
Nevertheless i t  has to be recognised that an uncertaiuty does exist: it was the examination of this question that really 
revealed how little was known of the degree of accuracy of a line of levels on a steep slope. I t  is at times extremely 
difficult to obtain a definite numerical idea of the probable and possible errors wl~ich are accumulating in a lengthy survey - 

operation, but a knowledge of these errors is essential before we can discuss the meaning of an actnal discrepancy observed. 
I n  the levelli~lg operations carried over the plaius and peninsula of India, no error approaching 5 t  inches in 18 miles 
has been met with.* 

Owing to the doubts that were felt, the levelling operations between Dehra Dlin and llussooree were repeated 
for the third time in October 1905 ; the difference of height was now given as 4706 feet 54 inches. Although then 
there is some evidence in favour of the view, that the earthquake decreased the difference in height between Dehra Dlin 
and Mussooree by 4 or 5 inches, I do not consider that we are justified in stating that such a decrease has been actually 
demonstrated. 

I?mesligation~ of Himalayan d ttraction. 

Within the last five years attempts have been made at Dehra Dlin to investigate the subject of Himalayan 
Attraction. I n  1901 a paper was published in the Survey of India professional series on this subject, in which it was 
shown that the deflections of gravity from the vertical could be broadly classified by regions, and that though the 
deflection within any particular regiou might remain constant throughout a wide area, yet it migllt differ considerably 
from the mean deflection observed in a cotltiguoue region. The regional classification led to the conclusion that a long 
chaiu of excessive density lay buried in the earth's crust between Balasore and Jodhpore. 

I n  a subsequent paper prepared for the Royal Society I was able by the aid of Professor Helmert's graphical 
interpretation of the old Indian petldulum results to show that these latter cot~firmed the conclusions that had been pre- 
viously arrived at from a consideratiou of deflections of the plumb-line only. Observations taken since 1902 have tended 
also to confirm the view that along the northern border of the Ganges vnlley the eartllJs crust is deficient in density, that 
the density illcreases towards the south, and that a buried chain of excessive density rnus parallel to the Himalaya along 
the southern border of the Gangetic plainsi. 

I t  is perl~aps advisable for me to explain why the subject of Himdayan attraction has received so little notice 
in this volume. These volumes are designed to record facts for the perrnane~lt use of geodesists: they are not intended to 
bc contributions to contemporary discussion or to iuclude speculations, which will be sooner or later rendered obsolete 
by new discoveries and advances. Contemporary discussion is uecessary for the determination of programmes : without 
i t  work degenerates into routine, its aims get lost sight of, and the accumulation of observations rather than their meaning 
becomes the main object in view : but these volumes are intended for the classification of data and not for  the record of 
arguments and hypotheses. 

Nothing has tended more to further the progress of geodesy than the institution of an internatioual association 
under which the seven1 geodetic surveys of the world now co-operate. The geodetic survey of India has profited of late 
in many wiiys through its connectio,~ with the international associatiou. We have been able to refer questions of difficulty 
to Professor Sir George Darwin, K.C.B., the represetltative of Great Britain, and we have derived very great benefit from 
the advice and help of Professor Helmert, the director of the association. The reports of the interuational conferences 
have been found useful and instructive guides. 

* The prmt error of 3 feet het.ween Bombay nnd Madras naay have been partly ~eneratsd in  the abrep nscent of the 6116ts on the Bombay-Poona 
seclion, b n t  tile weigilt of tllu ~riderlcr 11) PgILI118t t i 1 1 8  v ~ t l w .  

t The term "excessive " is relative : it may hercnfter be found that density is nowhere iu ahdolute excess. The gratlnal increme in densitv 
from north to south ha3 tlie appcarauce and effect of n hidden trough on the north and a hidden chain on the tlonth. Philosophical Transactions of 
the Royal Sucicty of Londou, Series A,, Vd. 235, 1906. 01, the Lntenrity an4 direction of the force 01 ymoity in I n d ~ o .  
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I n  the winter of 1905 Doctor Hecker who had been deputed by the Royal Geodetic Institute of Yotsdam to 
observe the intensity of gravity over the great oceans, visited India in the course of his tour of the world, and joined 
Major Lexiox ConynghamJs pendulum party in camp in northern Bengal. For three days and nights the two ohservers 
worked together, and obtained independent values of the times of vibration with their respective pendulums. Their 
co-operation will enable Major Lenox Conyngham's results to be standardised in terms of the absolute value of gravity at 
Potsdam. Doctor Hecker afterwards visited Dehra Dlin, where he took magnetic observations with his own instruments 
in the magnetic observatory of the survey office. 

This volume was printed at the office of the trigonometrical survey in Dehra D6n under the enpenision of 
Mr. J. Eccles, M.A., and of Lieut. C. M. Browne, D.S.O., R.E., who officiated for Mr. Eccles during the latter's absence 
on furlough : to both officers I am much indebted for their constant and valued assistance. Mr. Ecclea was formerly 'one 
of the latitude observers, and he took an important part in the preparation of Vol. XI;  I have derived great benefit from 
his experience. 

Tlie historical and descriptive chapters were compiled in the first instance from the records of the survey by 
Lieut. R. H. Phillimore, K.E., to whom my acknowledgments are due for the care he took to render the accounts 
accurate and complete. 

The numerical data were abstracted and tabulated by Babu Kartar Singh and Babu Baldeo Behari La1 of the 
Astronomical party, and the printing was carried out under Babu Sarat Kumar Mukerji, to all of whom I express my 
obligations for the interest they have shown in the work. 

Tlie formulae and results have been checked throughout by Babu Shivnath Saha, the head computer, by whom 
also I was very materially assisted in the calculations for Appendix No. 5. 

The final proofs for the volume were scrutinised by Babu Ishan Chandra Der, B.A. and Babu Ganga Praaad 
Mathur, who have introduced many improvements and detected in time not a few mistakes. 

By the courtesy of the Rev. Osmond Fisher I have been able to publish as Appendix No. 1 his contribution on 
Dejleciions of the plumb-li~e in India : it is many years since Mr. Fisher first showed his interest in the geodetic work of 
India in llis well-known book on mathematical geology, "Physics of Me earth's cnut ", and I have beea much gratified 
at being able to include in a volume of the survey a paper by this distinguished investigator. 

Captain Cowie, who has carried out many investigations of the value of the micrometer screw of the zenith 
telescope with equal skill and patience, kindly wrote for me both the chapter and appendix that deal with the micrometer 
value : his determination of the periodic errors of the micrometer screw is in progress but is not yet eodplete. Captaia 
Cowie also contributed Appendix No. 2 and initiated the system, under which the latitude results have been abstracted 
from the original records. Major Lenox Co~lyngham has kindly examined every proof, md the value of the volume has 
been much euhanced by his corrections, additions and suggeetions. 
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C H A P T E R  I. 

1BTBOI)UCTOBY. 

The observations d e s c d e d  in 701. XI. 

The astronomical observations, which were taken in India prior to 1886, for the determination of 
the latitudes of a certain proportion of the stations of the Principal Triangulation, have been discussed 
in Vol. X I  of the Account of the Operations of the Great Trigonometrical Survey of India. The 
observations for latitude, with which the present volume deals, were made in continuation of those 
described in Vol. XI. The present volume-the eighteenth-resumes the subject at  the point; where 
Vol. X I  left it, and carries the description and discussion of the observations down to 1905. 

From the year 1872 to 1884 the determination of astronomical latitudes was in abeyance owing to 
the fact that both astronomical parties were engaged on the determination of differential longitudes by 
electro-telegraphic signals. 

I n  1884-86, as two officers were not available for longitude operations, Lieut.-Colonel Heaviside 
recommenced latitude work in northern India on the meridian of 80" : the observations taken during 
that season were the last with which Vol. XI dealt. 

The observations, which have been taken sirace Pb2. XI was written. 

The present volume treats of the latitude observations which were taken between November 
1886 and March 1905 ; during that period latitude work suffered several interruptions, which are explained 
in the following table :- 

* Omng to climatic conditiona in India field work cannot be undertaken during the Bummer; ss a rule obsenaLions begin annually in  October and 
are continued tllrough the winter till May. It ia therefore convenient to refer to them b~ seuans and mot by yeam A newon & n o h  the penod during 
which the o h n u r  are a* work in the Lld 

Operations undertaken by the astronomical observers between 1885 and 1906. 

Seaaona.. 

1886-86 

1886-87 

1887-8s 

- 

Operations. 

Longitude 

Latitude 

Longitude 

Observers. 

G. Strahan 
W. J. Heaviside 
S. G. Burrard 

S. G. Burrard 

G. Strahan 
W. J. Heaviside 

Locals. 

Punjab. 

Meridian of SOo, southwards from the 
point, where Heaviside closed in 1886. 

South India. 
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' Volt~me XVII, Account of the Operatioar of  the &eat Trigonometricol Survey of India; ale0 Beport on the recent dsterminatior of  the h g i -  
fude of  Madras published at C1~1cutt.a in 1897. 

between 1885 and 1905.-cmld. 

L o d e .  , 

Meridian of 80°, southwards from the 
point, where Burrard closed in 1887. 

Central India. 

Meridian of 80°, from the point, where 
Eccles closed in 1889, to the coast 
line at  Madras. 

Eastern India. 

Meridian of 72" from latitude 23" to 
latitude 27". 

Parallel of 18" from west coast to 
Longitude 77". 

Meridian of 72" from latitude 27" to 
latitude 31" 

Parallel of 18" from longitude 71" to 
East Coast. 

1 Persia and Europe* 

Madras Observatoiy. 

Group round Bgra. 

A great group round Kalihnpur. 

East Coast of India. 
-- 

Ganges Valley, Meridian of 78". 

Meridian of 82". 

Dehra Dun. 

Western India on Parallel of 23". 

Ganges Valley, Meridian of 88". 

Operations 

Sewne.  

1888-89 

1889-90 

1890-91 

1891-92 

1892-93 

1893-94 

1894-95 I 1895-96 

1806-97 

1897-95 

1898-99 

' { 
i 1899-1900 

1 1900-01 

1901-02 
* 

undertaken by 

Operations. 

Latitude 

Longitude 

Latitude 

Longitude 

Latitude 

Latitude 

Latitude 

Latitude 

Longitude 

Latitude 

Latitude 

Latitrude and Azi- 

Lir::e 
-- 

Latitude 

Latitude 

Experiments with 
Jfidcl-in Base ap- 
parat us 

/ 

Latitude 

Latitude 

the astronomical observers 

Obsemen. 

J. Eccles 

S. G. Burrard 
G .  P. Lenox Conyngham 

G. P. Lenox Conyngham 

5. G. Burrard 
G. P. Lenox Conyngham 

S. G. Burrard 

(3. P. Lenox Conyngham 

5. G. Burrard 

G. P. Lenox Conyngham 

S. G. Burrard 

G.  P. Lenox Conyngham 

5. G. Burrard 

G. P. Lenox Conyngham 

G. P. Lenox Conyngham 

E. A. Tandy 
- --- 

G. P. Lenox Conyngham 

E. A. Tandy 

G. Y. Lenox Conyngham 

H. McC. Comie 

H. McC. Cowie 
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During the five seasons 1892-93, 1893-94, 1898-99, 1899-1900, and 1903-04 two astronomical 
observers were employed on latitude observations : during the nine seasons 1886-87,1888-89,1890-91, 
1896-97, 1897-98, 1900-01, 1901-02, 1902-03, and 1904-06 one observer was so employed: throughout 
the six seasons 1886-86,1887-88, 1889-90,1891-92, 1894-96, and 1896-96 the latitude work remained 
in abeyance. 

Operations undertaken by the astronomical observers between 1885 and 1905.-contd. 

Season 1886-87. 

Latitude Stations visited.-Sarey Khan (formerly known a8 Sarandi Pat), Lingmdra, Sdtdpdr, 
Bhdmeain, Riijuli. 

The operations carried out this season on the Jubbulpore Meridional Series formed part of 
Mr. Hennessey's scheme, under which latitude observations were to be taken along the meridian of 80" 
at  stations half a degree apart from the Himalayas to the Madras Coast. I n  laying down this pro- 
gramme Mr. Hennessey halved the distance that had hitherto been considered desirable between 
latitude stations. 

I n  1884-86 Colonel Heaviside had commenced this series of observations in the north of India, 
and had worked southwards across the Ganges Valley: in 1886-87 Lieut. Burrard, R.E., crossed the 
Central Provinces from north to south and extended the series from the valley of the Nerbudda to 
that of the QodBvari. Burrard observed with Strange's Zenith Sector No. 2, and adhered to the methods 
and procedure formulated by Colonels Herschel, Campbell and Heaviside. A full season's work was not 
completed owing to the recall in March of the observer to Dehra Dbn, where a series of experiments 
had to be undertaken with the transit instruments for the purpose of investigating the cause of the 
large circuit errors that had appeared in the longitude work'of the previous season.* 

h a l e .  
- 

Ganges Valley, Meridian of 79". 

Dehra D6n and Coast Stations. 

Himalayas, Meridian of 77". , 

Nepal. 

Ganges Valley, Meridian of 88". 

S e ~ o n .  

1902-03 
- 

I 1903-04 

Season 1888-89. , 

Latitude Stations visited.-Ddwai, Ankora, Burgpaili, Rdmgdr, Bolikonda, Nidlamari, Dhzilipalla. 

1904-05 

Operatione. 

Latitude 

~endd lum 

Latitude 

Latitude 

Pendulum 

I n  1888-89 Mr. J. Eccles, M.A., extended the series still further south across the rivers Godhvari 
and Kistna into the Madras Presidency. He 'observed with Strange's Zenith Sector No. 2 ; w h h t  
adhering generally to the methods of his predecessors, he increased the number of observations per , 
station, and obtained very complete results. 

Obaerven. 

H. McC. Cowie 

G. P. Lenox Conyngham 

H. McC. Cowie 

H. Wood 

Q. P. Lenox Conyngham 

Volume XV, Account of the O p n a f h s  of the  Great l i i g o w t r i o c r l  of I&, pp. 878 to 387 alm Qsnsrd Bspwt on the Opuahbnr 
?f Qe S*n,ey of India Department for 1889.90, pp. 6, 70-72, iii to  xi. 

Latitude H. McC. Cowie Lower Burma. 
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Season 1890-91. 

Latitude Stations bided.--St. Thomads Mount, Madras Observatory, Oudali, Etktama, 
Damtippa, Ongole, Ddnapa. 

In 1890-91 Lieut. Lenox Conyngham, R.E., observed for latitude between the Kistna and the 
Madras Coast, and thus completed Mr. Hennessey's programme on the meridian of 80". 

During this season the Zenith Telescope mas h t  used in India, and Talcott's method of obser- 
vation was introduced (see Plates I to 111). Lieut. Lenox Conyngham was the pioneer who initiated 
the new method of observation, and his work has formed a lasting foundation for the Talcott system 
in India. 

Season 1892-93. 

Latitude Statiau virited.-SonMa, Chanidna, Deesa, Orio (fwmerly called Dilrr Sikkar), sirndari, 
Thob, Charnu, Jumbo. 

Rdjpur, Dehra D6n Baae-line Bwt End, Col&a, Mdadvi, Dhauleahnar, 
Khdnpimra, Kanheri, ~ i i a l i ,  Achola. 

Captain Burrard commenced observations in Gujartlt and worked northwards into the 
Rajputana desert. He employed Strange's Zenith Sector No. 1. This instrument had been 
used by Colonel Campbell in 1871-72, but its results had proved unsatisfactory, and it had been 
condemned. Campbell had found the curious fact that although the two zenith sectors were apparently 
alike, yet his, the No. 1, gave large differences between north and south stars, and measured all zenith 
distances in excess of the truth.* I n  1892 Burrard obtained permission to give it a further trial : he 
pointed out that if it had been used as a zenith telescope, the (N-S) difference would never have been 
discoveredt, and that even the new zenith telescope might exhibit a similar difference, if it were em- 
ployed as a zenith sector. At three stations Burrard used the instrument both as a zenith sector and as 
a zenith telescope, and observed for latitude both by the sector and Talcott methods. His mean results 
by the two methods agreed very closely, but the sector exhibited the same (N-5) difference, even to the 
last decimal place, as it had done in Campbell's hands 22 years before. The accordance of Burrard's re- 
sults by the sector and Talcott methods removed the stigma from the instrument and the latter has been 
frequently employed since, and has won the confidence of successive observers. I n  Appendix No. 3 of 
this volume is given an account of the investigation of the (N-5) difference. 

During this season Burrard introduced a modification of Talcott's method of observation, in that 
he occasionally observed a single star by Talcott's method instead of a pair : this could only be done with 
stars situated within half a degree of the zenith, of which four or five were generally available at  every 
station. 

I n  1892 Lieut. Lenox Conyngham commenced the season by observing for latitude with the 
zenith telescope at  two stations near Dehra Dirn; be then moved to Bombay, and worked from west to 
east along the parallel of 18" 30'. Lenox Conyngham made an investigation into the effects of tempera- 
ture upon the value of the micrometer sorew, but he was unable to trace any connection between the 
observed changes in the value and the observed changes of temperature. 

Season 1893-94. 

Latitude Station8 vieited.--Agra, Bithnok, Ziirsar, Telu, Lcidirn~ir, Noolth,  Dera Dht Pandh, Amritear. * Bolarm,  Pirmulo, VdnrEkonda, Singdwciram, Paramptidi, Sdnjib, Waltair. 

Capt. Burrard, working with Zenith Sector No. 1, started in the Rajputana desert, and continued 
his series of the previous year northwards into the Punjab. 

See Volumo X I ,  Account of the Operatiow of the Great Trigonometrical Suroey of Imdia, Chapter I, page ( 1 4 ) .  
t General Brport of the Operalio~l of the Sumy of India Department for 1892.93. 
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Lieut. Lenox Conyngham, working with the Zenith Telescope, resumed his work of the previous 

season on the parallel of 18" 30' and extended his line of latitude stations eastwards to the east coast. 
Both cjbserveru experienced difficulties with their levels, and recommended the employment of two levels 
for observations by Talcott's method. The second level, which had always been used in Sector observa. 
tions, was held to confer an advantage on the sector method over the Talcott. 

Latitzcde Station aisited.-Madras Observato y. 

The Madras Observatory was amongst the stations visited by Lenox Conyngham in 1890-91. It 
was an unfortunate coincidence that the first latitude observed in India with the new Zenith Telescope 
and. by t b  Talcott method should have happened to be the latitude of an important astronomical obser- 
vatory. Lenox Conyngharn, moreover, had reported adversely upon his observations a t  Madras : he had, 
he wrote, constantly found his level unsteady, and he had been driven in consequence to design a wooden 
flooring for his tent. Being new to the instrument, he had been unable at  Madras to locate the cause of 
the unsteadiness, and regarding his observations as experimental lie had pushed on to his second station ; 
the  wooden flooring was then ready, and the unsteadiness of level disappeared. 

, I n  1896 Mr. Michie Smith, the Director 'of the Madras Observatory, was about to complete a 
very important catalogue of stars, but was hindered by the uncertainty which surrounded the observed 
values of the latitude of the obsematory. Lenox Conyngham, who was in England, strongly supported 
Mr. Michie Smith's proposal for a redetermination. 

I n  the winter of 1896-97 Mr. Michie Smith and Major Burrard observed for latitude a t  Madras with 
both the Zenith Sector and Zenith Telescope. From a subsequent discussion of all results Hr. Michie 
Smith obtained a h a 1  value of 13" 4' BO.O.* 

Season 1897-98. 

Latitude Stations 0isa'ted.-Agra Longittsde etation, Agra parade point, Agra-group north point, Agra- 
group east point, Agra-groq meat point, Agra-group south point. 

I n  consequence of the simultaneom publication of the first volume of the Geodetic Survey of 
South Africa, and of a paper in the Philosophical Transactions of the Royal Society, entitled "India's 
Contributions to Geodesy ", in which Sir David Gill and General Walker respectively recommended 
systems of " grouping " observed latitudes round a central station, it was considered advisable to introduce 
a series of "groups" into the Trigonometrical Survey of Imlia; a similar system however had been 
initiated once before by Colonel Herschel, and had been abandoned after two years' tria1.t 

I n  1897-98 Capt. Lenox Conyngham assisted by Lieut. Beazeley observed an experimental group 
of latitudes and azimuths round Agra; valuable experience of groups was gained, and the latitudes 
furnished interesting results : but the azimuths mere not completed owing, firstly, to the delays caused by 
the observation of the Solar Eclipse, and, secondly, to the great expense of cutting trees, which would have 
been necessary, had the triangulation been perfected. One lesson learnt was that the vicinity of a great city 
was not a favourable locality for a " group ". 

4 

On January 22nd, 1898, a total eclipse of the sun was visible in India, and many European and 
American astronomers visited this country. Capt. Lenox Conyngham was ordered to prepare a camp 
and observatories at Yulgaon in the Centmil Provinces for Jlr.  NewaH and Capt. Hills, two of the obser- 
vers selected by the Solar Eclipse Committee of the Royal and Royal Astronomical Societies. At the - 

Modrar Meridian Circlp Obserrations, Vol .  I X .  Qenernl Cntnlogne, 1899, pnges xviii to xxi. 
t Volume X1, Account of the Operatimu o f  the Great l'rigoaomctrical Surney o f  India, page (13) .  



same time Major Burrard, who was in charge of the Tidal and Levelling operations, was directed to 
build observatories and prepare a camp at  Salldol in Rawah for Mr. W. H. M. Christie, F.R.S., 
the Astronomer Royal, and for Professor H. H. Turner, F.R.S.* 

I n  1897-98 Lenox Conyngham increased the number of intersecting wires in the Zenith Teles- 
cope from one to three. Tlie wires were separated by intervals of 1000 divisions of the micrometer ; 
the object of the clianp was to obviate the necessity of tra;ersing the single micrometer wire from end to 
end of the field when stars differing considerably in Zenith Distance were being observed. Tlie exact 
distances between the several mires in terms of micrometer divisions were frequently measured. 

Season 1898-99. 

Latitude Stations vieited.-Daiddhari, Bhaortisa, Sironj Base-line N.3 .  End, Kalddnpur, Seira~ltdl, 
Kdmkhera, Losalli, Tinsia, A hmadpur. 

Pizagapatarn Base-line N. End, Bdwal, Hal, K%und~boZo, Cuttack, Patna 
Chand@ur, Daridpur. 

I n  1898-99 Capt. Lenox Conyngham observed a very complete and a very important group of 
latitudes and azimuths round Kalfhnpur. His observations for latitude were taken with Zenith Sector 
No. 1, and those for azimuth with Barrow's 24-inch theodolite No. 2. His results were discussed by 
Major Burrard in Professional Paper No. 6 on "the Attraction of the Himalaya Mountains upon 
the plumb-line in India" published a t  Dehra Dfin in 1901.t 

I n  this paper deflections of the plumb-line mere classified by regions, and were shown to follow 
one general law on all Himalayan meridians. I t  was also contended that the attraction of the Himalayan 
mass mas being compensated not only by deficiencies of matter underlying the mountains, but by regular 
variations in the density of the Earth's crust under the plains of Northern India ; and that the explana- 
tion of observed anomalies was to be sought in the abnormal densities of the crust underlying the plains, 
surrounding the mountains, rather than in a deficiency of matter below the Himalayan mass itself.$ 
In this paper the futility of " grouping" latitude stations around a centre was demonstrated. 

I n  1898-99 Lieut. E. A. Tandy observed for latitude at  stations on the East Coast of India : the 
instrument used was the Zenith Telescope, to which a second level had now been fitted. .Tandy intro- 
duced this year a system of balancing pairs, by means of which the positive and negative corrections on 

. account of micrometer value were equalised in the aggregate. This system was an immense improre- 
ment on the old. 

Season 1899-1900. 

Latitude Stations visited.-Sarkdra, Sirsa, Bdnsgopdl, Sankrdo, Saldmpur, Bostd?z, Chandaos, 
Amda, Karia, Hdthbena, Bamai, Pathdddi, Dalea. 

I n  1899-1900 Lenox Conyngham observed for latitude with Zenith Sector No. 1 at  stations in 
the Ganges Valley near the meridian of 78". His object was to multiply stations in the vicinity of the 
Himalayas, and in those tracts where Himalayan attraction appeared to cease. 

Report on "the Total Solar Ecliplre January, 22nd, 1898 " published under the direction of ~ a j o r - ~ i n e r a l  C. Strahan, R.E., Surveyor General of 
India, 1898. 

t Also see Royal Astronomical Society, Monthly January 1902. Report of the Internattonal Geodetic Cmfwence, Paris, 1900. Article on 
Mountain Masses nnd Latitude Determinations in "Nature", May 22nd 1902. Paper-on the Figure of the Earth in the Report of the Bn'tirh d s s b  
ciation f w  the Advancement of science, Belfast, 1902, page 641. Papers on Deflections of the plumb-line in Philorophical Magazzne for January and 
March 1904. 

f The following extract ie from an earlier paper by the same writer :- 
"I t  is impossible of conme to tell at what point on each meridian Himalayan attraction redly ends, and when on the meridian of 78" we assume 

"its limit is at Noh, where gravity first coincides with the normal the absence of deflection may have been merely brought about by a counter-attrac- 
"tion from the south. It  may be that Himnlaym attraction extends much further sonth, and that about Lat. 26" it  is merely neutralized by the Vin. 
rdhpbchel and 8ritpura ranges". General Report of the Operations of the Survey of India Departmgnt, for 1893-94, Latitude Operations, page xvi. 
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I n  1899-1900 Tandy observed for latitude with the Zenith Telescope at six stations of the Bilhpur 
Meridional Series. He also devoted much attention to questions concerning the accuracy of his levels, 
and took advantage of the two levels on his instrument to carry out a thorough investigation. He de- 
duced a system of calibrating levels and invented an ingenious diagram, from which the true dislevel- 
ment for any position of the bubble, freed from errors due to deformations of tube, could be read off.* 

Latitude St~diotse virited.-B3ankAaria, Diddwa, Pirdria, LI;zinki, Bojirra, Ohdnga, XAori, Blamkhdn, 
Kdrothol, Bkbar, ~ a n j d t ~ a r h .  

I n  1900-01 Lieut. H. M. Cowie observed for latitude with the Zenith Telescope at eleven stations 
of the Great Longitudinal Series in the Rajputana and Sind deserts, and thus completed the chain 
of observed latitudes, which stretches'across India from Calcutta to Karachi. 

Lieut. Cowie introduced this year into the calculations of final mean values a system of weights, 
which has been followed in subsequent seasons. 

, He also introduced a system by which the level corrections were in practice reduced to rt minigum, 
This was an outcome of Tandy's investigations: Tandy was the first to show the serious effect of the 
errors arising from levels ; Cowie took a step further, and showed the possibility of escaping from these 
errors in practice. The probable errors of Cowie's results this season were not only smaller than had 
been attained with the Zenith Telescope before, but were the smallest on record. 

Latitude Statiolze vkited.-Madhu~>wr, Charalddngos, Chmduria, Zohhgarcr, Jalpaiguri, Sitiguri, 
Kwaeong, Swhal ,  Tonglu, Phallut. 

I n  order to test the correctness of the views put forward in the professional paper on Himalayan 
attraction and to discover whether southerly deflections would prevail over the east of the Gangetic 
plains as they had been shown to do over the west and centre, Cowie was deputed in 1901-02 to observe 
a series of latitudes on the meridian of 88" from Calcutta to Darjeeling. He found that the zone of 
southerly deflection was even more marked here than in other parts of the Ganges Valley, and that it 
extended northwards until the Himalayas were visible. At Kuraeong he discovered a larger deflection 

\ 

of the plumb-line, than had yet been met with in Indirt. 

During this season Cowie made rt thorough investigation of the value of the micrometer of the 
Zenith Telescope, and carried out a calibration of the s0rew.t 

Sea;scutl 1902-03. 

Latitude Stations visited.-Qzimi, Najhdr,Blgi, Bndiridri, Dargma, Budiron, Saugor, Ndhamuru, Birod. 

I n  October 1902 Lieut. Cowie 'was ordered to continue his tests of the previous season by working 
across the Gangetic plains over the supposed zone of southerly deflection along the meridian of 79". He 
found as before that southerly deflections prevailed uninterruptedly throughout the zone. The instru- 
ment employed was the Zenith Telescope. 

* Sea Frofesaonal Paper--No. 4, " Notw on the Calibration of h e & , "  1900. 
t See Extractofiom Narrative Bsporta qf t&a Survey qf India, for 1901-0%I*rtitde Opermtions. 
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During the summer of 1903 Cowie determined the systematic variations in the value of the 
micrometer of the Zenith Telescope by means of the 66 G " microscope of the apparatus used for com- 
parisons of standards of length. 

Season 190344. 
\ 

Latitude Stations visited.-Bahak, Bajamara, 1;mbatach, ~ d ~ ~ t a ,  
EatcZia, Xahadeo Pokra, Quetta. 

Perhaps the most extraordinary feature of Himalayan attraction is the sudden increase in the 
deflections of the plumb-line in the submontane region. On the meridian of Calcutta the extreme range of 
the deflections over 200 miles of alluvial plain was 3" : but in the eleven minutes of latitude between 
Siliguri and Ihrseong +he deflections increased by 28". A similar peculiarity exists at Dehra Dh, and 
Birond. These sudden increases were as little to be predicted from the laws of gravitation, as was the 
prevalence of southerly deflections over the plains south of the mountains. They indicate that the real 
distribution of mass in the submontane regions is very different from what it appears. Consequently in 
1903 it was decided to investigate the deflections of gravity in the inner Hima,layas, and Lieut. Cowie was 
ordered to extend the triangulation of the Great Arc of India northwards across the Mussooree range 
to the snows, and to observe for latitude at all convenient points.* His results were very remarkable, 
a d  showed that large deflections of 30" continued to prevail within the heart of the Himalayas. 

Tbe natural difEculties of the Himalayan problem have been increased by the exclusion of 
observers on political grounds from Nepal, for Nepal is most favorably situated for geodetic work. In 
1903 Captain H. Wood was received at Katmandu by the Nepd Durbar, and was allowed at the special 

. request of Lord Curzon to, observe at two stations in the vicinity. . The immediate object of Wood's 
visit was to identify the peaks of Mount Everest and Qaurisankar, and to settle points of geographical 
interest which had been under dieoussion for 60 years. Wood was however well aware of the value 
attaching to geodetic observations in Nepal, and seized the opportunity of observing an astronomical 
latitude at two stations near Katmandu, the geodetic positions of which he fixed by observations to 
well-determined snow-peaks. The only instrument that he had with him was a 6-inch micrometer 
theodolite-an instrument that is not generally considered suitable for rigorous astronomical work : 
but his results have been given a place in this volume beside those obtained with larger instruments, both 
on account of the skill displayed in difficult circumstances by the observer and in view of'the small 
present probability of any further w e t i c  work becoming possible in Nepal. 

After leaving Nepal Captain Wood wlts employed in observing astronomical mimuths at longitude 
stations : at Quetta he observed for azimuth and latitude with a 12-inch micrometer theodolite. 

Season 1904-05. 

Zatitude Stations whited.--Dehra Dtia Haig Obsmatory, Nagwkhctnat, Bkyccb, 
Prome, MouZ&rrt. 

In 1904 Captain Cowie accompanied the Tibet Frontier Mission to Lha-sa. Upon his return he 
observed the latitude of Dehra D h ,  and of four longitude stations in Lower Burma. 

* A chart of Come'r Himalayan triangulation in given at the end of thiu volme. A dercription of biu ~k wi l l  be h d  in Appendix NO. 8. 
t N e g e r U a  in sir milea from Chittagong Longitude Station, 



THE INSTBUB~~NTS EMPLOYED AND !l'HE ME!t!HODS OF OB8BEVINQ. 

The Zenith Sectwu. Deo-tiosz of the Imtrrcments. 
The construction of twp zenith sectors, intended for the determination of Astronomical Latitudes, 

was sanctioned by the Secretary of State for India in 1861, and the task of designing them and super- 
intending their manufacture was entrusted to Colonel A. Btrange, F.R.s., who was at that time employed 
in preparing other ,instruments for the Great Trigonometrical Survey, and who was shortly afterwards 
appointed Inspector of Scientific Instruments to the India Office. The zenith sector is intended, as its 
name implies, for observing the meridional zenith distances of stars, not far distant from the zenith. Its 
disting&hing feature may be described as a construction which allows of its being turned on a vertical axis 
through 180" in azimuth between two observations of the same star about one culmination, a provision 
which admits of zero error being eliminated by treating the two observations as a pair to be combined 
together. It was not an instrument in common use, and but few had ever been constructed before 
Strange undertook the task. The chief points he had to keep in view were lightness and portability, 
so far as compatible with the desired power of the instrument, which waa to be on a par with the 
highest class of field instruments, as distinguished from those of fixed observatories. Strange did not 
consider that any existing type of zenith sector-the best known being that by Sir G. Airy-would afford 
the desired portability ; and he designed the new instruments on entirely novel lines. Their manufac- 
ture was entrusted to Messrs. Troughton and Simms, but was delayed in various ways, and the instru- 
ments were not completed for several years, No. 2 being sent out to India in 1869 and No. 1 in 1871. 
The experience gained in India in the use of No. 2 led to some modiiications in No. 1. A detailed des- 
cription of the zenith sectors is given in the second Chapter of Vol. XI of this series, and a drawing of 
one of them is appended to this volume aa Plate IV. 

2. 
The Zenith Sectws. Method of observhg. 

The programme of work with a zenith sector at a latitude station was drawn up in accordance 
with the following rules :- 

(i). From 70 to 100 stars were observed, 100 when possible. 
. 

Jii). Each star was observed once E. to W. and once W. to E.* I n  order that this might 
be done without confusion, ti programme of stars was commenced on its first night with 
the first star E. to W., the second W. to E., and so on alternately : on the second night 
the first star was taken W. to E., the second E. to W., and so on. 

(iii). Four or six nights were devoted to each station : four were considered suEcient, if there 
was a paucity of stars and no misses occurred; but six allowed of stars that had been 
missed being observed in their second direction E. to W. or W, to E. 

(iv). When half the observations had been secured, the instrument was revolved through 180" in 
azimuth, i.e., if the azimuthal stud had been originally placed north, it was brought round 
to south. 

(v). If only 70 stars were observed, they were divided into two programmes of 35 each: 
during the first night the first programme .was worked through, during the second the 
second programme, and during the third those stars of both programmes that had been 
missed, were observed : on the morning of the fourth day the instrument was reversed, 
and in the evening the first programme again worked through, those stars taken E. to W. 
on the first and third days being now taken W. to E., and vice versd: on the fifth night 
the second progmmne was again taken up, the direction E. to W.. and W. to E. being 
changed fgr each star from what it was on the second night : on the last night those 
stars of both programmes that had been missed during the fourth and fifth nights were 
observed. 

* " Obemed W, to E." means that the f b t  intersection of the e t a  wae made with the W m p e  we&, md the second intersection with the tel* 
wpe eaet. 
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(vi). If 100 stars were taken, they were divided into three programmes : each programme was 
worked through once with the azimuthal stud north, and once with it south : those stars 
observed E. to W. on the first occasion of each were taken W. to E. on the second, and 
vice versd. As three programmes had to be got through in six nights, no spare nights 
were available for picking up misses, but by judicious interchanges of stars between the 
three a star missed from one programme could often be observed again in one of the 
other two. 

(vii). The number of observations per station were not to exceed 200, and were not to be less 
than 140.* 

The selection of stars for latitude observations was strictly regulated as follows :- 
( i ). All stars were taken from the latest authorised catalogue. 
(ii). No star was considered sufficiently trustworthy for observation unless its north polar 

distance waa shewn in that catalogue as determined by at least six observations. 
(iii). No star was included that had not a proper motion in north polar distance assigned to 

it in the catalogue. 
(iv). Double stars and stars of the 1st and 2nd magnitude were avoided. 
(v). No star was included that had a greater zenith distance than 13'. 

(vi). The number of north stars had to be the same as the number of south. 
(vii). The mean zenith distance of a l l  the north stars was not permitted to differ h m  the 

mean zenith distance of all the south by more than half a degree. 
(&). Stars that were 8' from the zenith or more were paired as nearly as possible. 

(ix). The minimum difference in right ascension between two consecutive'stars was six minutes. 
(x). Two to four Nautical Almanac stars, equally distributed north and south of the zenith, 

were included to enable the chronometer error to be determined. 
(xi). Two to four stars within lo of the zenith were included to enable the collimation error 

in azimuth to be deter-ed. 

The programme of work for one night was made up as follows :- 
( i ). The zenith distances of about 36 zenith stars were measured, the stars being selected in , 

accordance with the above rules, and each observed in both telescopic positions. 
( ii ). The time of transit of a circumpolar star, whose right ascension had been well-deter- 

mined, was taken over two mires in each telescopic position : from this was deduced 
the deviation error of the instrument. 

(iii). The transit-axis level waa read before and after work in both telescopic positions. 
(iv). The two thermometers outside the tent were read every 16 or 20 minutes. 
(v). The barometer was read every hour, the mercury in the cistern being lowered and raised 

again to the zero pointer each time. 
(vi). The microscope run was determined 12 or 16  times, the same E;' space never being utilised 

twice; the high reading was always recorded above the lorn, whether read first or not. 
(vii). It was considered of importance that the temperature of the interior of the observatory 

tent should not differ from that of the outside air by more than lo or 2" Fahrenheit : the 
thermometer attached to the barometer was therefore oocasionally glanced at, but its 
readings were not recorded. 

(viii). The error of the chronometer and the collimation error of the telescope in azimuth were 
found nightly, but no special observations were needed for their determination, if in 
the selection of stars attention had been paid to rules (x) and (xi) given above. 

3. - 
The Zenith Sectors. Specimen of Record cvnd Reduction. 

An extract from the original field records is given as a specimen of the'form in which the zenith 
distance observations were entered and reduced. The first four columns call for no remarks : the next 

It will be found, ae a rule, that all the observations taken on any one particular night will be burdened with some small constant enor, rumhg 
throughoat ; the more Pighte therefore that the observations are extended over, the better will be the f i  result. 
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five contain the readings obtained from the sectors by means of the index microscope and the four 
microscopes A, B, C, and D. The tenth column is the mean of the preceding four. The column 
headed " c' " gives the correction for the average ruu of the microscopes. The average run was obtained 
at each station by repeated observations : at Chaniitna tlie mean value of the run was determined from 
the following observed equation :- 

299.429 divisions of mean microscope micrometer = 300 seconds of arc, 
and the correction for run was 

f 0".00190 per micrometric division. 
As a general rule the division of the limb nearesl to a micrometer zero was intersected by the 

micrometer : if by any chance this rule mas not adhered to, or if any doubt existed as to which division 
was nearest, a note mas made on the record thus " Referred to 15' divisiou." 

I n  the twelfth column m is the reading of the eye-piece micrometer, but to obviate the necessity 
for + and - signs 5000 divisions are added-in other words the zero line is put back half an inch, for 100 
revolutions go to the inch, and there are 100 divisions in the screm-head. 

The next four columns contain the readings of the two levels, which are named " a," and " b " their 
ends being named m and s for reference. 

The column M = pm is simply the reading m of the eye-piece micrometer reduced to seconds by 
multiplying by p = 0"-42545Ci,.the value in seconds of one division of the micrometer. 

Refraction was taken from Bessel's Tables. The collimation and deviation errors and the dislevel- 
ment of the transit axis were measured frequently during ~vork. 

Stars observed with the zenith sector have to be intersected in both positions of the instrument, 
and the two intersections cannot consequently be made on the meridian: it has been usual to 
make the first intersection 20 seconds before the star reaches the meridian, and the second intersection 
20 seconds after its transit. The interval of 20 seconds was estimated by means of the known in- 
tervals of thk vertibal wires from the centre wire. The observed zenith distance has therefore always 
received a correction on account of the extra-meridional position of the star a t  the time of intersectioc, 
due in the first place to the observations having of necessity been made off the centre wire, and in the 
second to the centre wire not liaving coincided with the meridian owing to imperfect adjustment of the 
instrument. 

There .were four causes which prevented stars beink intersected on the meridian: they were 
(i) Intentional intersection off the centre. (ii) Collimation error. (iii) Inclination of the transit axis. 
(iv) Deviation error. The col1imatl"on and deviation errors and the inclination of the transit axis were 
always determined and entered on the record. 

I n  the case of both intentional intersection off the centre and of collimation error the zenith dis- 
tance of a star mas measured on a small circle parallel to tha meridian : in the case of dislevelment of 
the transit axis the measurement was made on a great circle cutting the meridian in the north-and-south 
diameter of the Iiorizon: in tlle case of deviation error the measurement was made on a great circle 
cutting the meridian at  the nadir and zenith. 

-intentional intersection off the centre and collimation error have been treated together: 
the corrections to zenith distances depending on these two causes have been computed from the - - 

152 
formula, 3 (Y + @)% tan 8 siu 11, 8 being the star's declination, c tlre collimation error in time and k 

- 

the estimated interval in time that the intersection was made from the centre wire. Zenith distances of 
north stars have been decreased and those of south stars increased by this expression. 

If  a t  the time of observation of a zenith distance ( I )  the transit axis was inclined to the 
horizon a t  an angle tr", the distance as observed has been,'-if the star mere north, decreased by 
ha cos (A+ 5) cos 5 -. .- 

b" cos (A-5) cos 5 
2 sin A sin l", and if the star were soutlr, incremed by 2 sin A 

sin l", A being the 

North Polar Distance of the star. 
I f  at  the time of observation the deviation error of the instrument from the meridian was a", 

,a2 sin (A + 5)  in 5 
the observed zenith distances of north stars have been decreased by ;l . - - - sin A 

sin I", and 
a? sin (A - [) sin 5 sin I/,- 

those of south stars decreased by 2 * siu A 
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Becord and Reduction of Zenith Distance Observatiom at Chanicina Station taken with Zenith Sector No. 1 
by Captain Burrard. 
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Record and Reduction of Zenith Distance Obeemations at ChanicEna Jtatwn taken with Zertith Sector No. 1 
by Captain Burrard. 
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ASTRONOMICAL LATITUDES. 

The Zenith Telescope. Description of the Instrument. 

A zenith telescope was first used ih India in 1890 : it is a simple instrument and weighs but one- 
tenth of what a zenith sector does. 80 far the Survey of India llas only purchased one zenith telescope 
proper and that was constructed by Trougl~ton and Simms. The zenith sectors have however heen 
used as zenith telescopes, and though they are unnecessarily heavy being encuinbered with a vertical 
arc, they have proved suitable for observations after Talcott's method. 

The distinctive feature of the Talcott mehod is that instead of the meridian zenith distance 
of a star being measured by means of a graduated limb, tlie ditferc~~ce between the meridian zenith 
distances of two stars on opposite sides of the zenith is measured by means of a micromet.er. Thus if 
X.denotes the latitude of the station, tn, 5, the zenith distances of the stars, one north and the other 
south of the zenith, and an, 6, their declinations, we have 

and therefore 

The zenith telescope is designed for the measurement of the quantity (5, - 5,). 
Three plates illustrating the zenith telescope made by Troughton and Simms for the Survey of 

India are given in this volume. The telescope, the aperture of which is 24 inches and focal length 30, 
is fixed a t  one end of a short horizontal axis, and is counterpoised at the other. The horizontal axis 
is fixed to a vertical axis, about 1 4  inches high ; the latter is of steel and is supported by a tripod. The 
tripod rests on three levelling screws and is fitted with an azimutlial setting circle. The latter is prb- 
vided with two stops which can be clamped 180" apart, so that the telescope can be brought into the 
meridian in both positions without reference to the limb of the circle. The telescope carries a set ti^;^ 
circle and two sensitive levels.* The reticule consists of the ord$ary five transit wires and three transverse 
wires moved by a micrometer screw of long range, by which an angle of 40' may be.measured in zenith 
distance. t 

When first used in India the zenith telescope was erected on a wooden stand, which was 
supported by a masonry foundation. The stand was however found to be affected by variations in humi- 
dity and temperature which rendered i t  unsteady and made frequent readjustments of the level necessary. 
This was troublesome and the stand his  now been disdarded in favour of an isolated brick pillar (see 
Plates I1 and 111.) 

The Zenith Telescope. Adjustments and .Constants. 

The permanent adjustments are four in number, name%+- 
(i). Stellar focus. 

(ii). Horizontality of the horizontal mire. . 
(iii). Collimation of the central vertical wire. 
(iv). The zero of the setting circle. 

The second level wne added in 1898. 
t Originally there waa bat one transverse wire : the other two were added in 1897. 



CEAP. 11.1 THE INSTRUJfENTS EMPLOYED AND THE METHODS OF OBSERVING. 

I n  this instrument special attention has to be paid to the focus; the observer has to make sure 
that the adjustment is satisfactory before he begins regular work, for any subseqcent change alters the 
angular value of a revolution of the micrometer. 

There are three horizontal wires, A, B, and 0, A being that which lies towards the smaller 
numbers of the micrometer comb. These wires will seldom be truly parallel, so that all caunot be made 
horizontal. The central one B is adjusted and the inclination of the others to it determined. 

The adjustment for collimation in azimuth has usually been made by Gauss's method with twd 
small theodolites as collimators. The small remaining collimation error was determined nightly from 
star observations. 

The values of the following instrumental constants were determined frequently :-- 
(i). The equatorial intervals of the vertical wires. 

(ii). The divisions of the head of the eye-piece micrometer. 
(iii). The divisions of the scales attached to the levels. 

The diaphragm carries five vertical wires known respectively as i, ii, iii, iv and v, and so numbered 
that in the position telescope east a zenith star transits the wires in the order i to v ; whilst in the position 
telescope west, wire v is the first wire reached a i d  wire i the last. I n  both telescopic positions wire iii is 
the centre wire, from which the intervals of all the others are measured. Wire i is that nearest to the comb. 

The micrometer screw. The determination of the value of a division of the eye-piece microme- 
ter is one of the most important and at  the same time one of tlie most difficult operations connected 
with the zenith telescope. Various methods have been tried, and the following is the procedure now 
adopted by this survey. 

The quality of the screw is first examined by observations of slow-moving stars near the pole. These 
may be made either with the micrometer in its normal position, the star being at  elongation, or with the 
micrometer turned through a right angle so that a star at  culmination is moving parallel to the screw. 
The latter plan is the more convenient and there is less danger of error owing to imperfect knowledge of the 
refraction; but in the zenith telescope no simple means of revolving the micrometer through a right 
angle are provided.. The elongation method has the advantage that, if any movement of the telescope 
in  altitude takes place during the observation, it is noticed and can be measured by the level, whereas if 
a, movement in azimuth takes place, while a star is being observed at  culmination, the observer is rarely 
aware of it and cannot measure it. The instrument, however, if erected on a suitable pillar, is not 
liable to movements in azimuth so that the advantage alluded to is more theoretical than real. The method 
of observing is similar to that for determining the wire intervals, except that in an examination 
of the screw the star is caused to transit the same wire again and again, 'the wire being advanced by 
a suitable number of turns of the micrometer after each transit. 

l\dicrometer screws are liable to two principal defects;the one being a continuous increase in value 
from one end to t!le other, and the second an irregularity with a period of one revolution. To detect the 
first, i t  is best to select stars about 10" from the pole and to observe' transits from one end of the field to 
the other giving the micrometer 2 or 3 revolutions a t  a time ; for the second very close circumpolars 
are required and the mire should be moved foqward by a few divisions only. For both kinds of observa- 
tion it is convenient to have an electric chronograph for recording the transits. 

I t  has been considered advisable to determine the mean value of one division under the conditions 
which obtain during the latitude observations. ' For this purpose measurements of the differences of 
declination of well known stars are made, either on extra nights devoted to this purpose at  each station, or 
at any convenient times during work each night. ' I t  generally happens that d u r i n ~  a night's work there 
are unavoidabie intervals between pairs of stars, and i t  is frequently possible to  find two stars lyilig near 
each other both in declination and right ascension which may be observed for micrometer value. The 
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observation is precisely similar to one for latitude except that a semi-revolution in azimuth is not given 
to the instrument. Stars selected for the purpose are about 15' to 30' apart in declination ; if less, the  
deduced value of the micrometer becomes largely affected by an error of observation; if more, parts of 
the screw are brought into play outside those ordinarily in use. 

A list of stars for Talcott observations will almost always include some "double pairs," i.e., two 
stars of northern and one of southern aspect, or vice aersa", on the same setting. It is quite legitimate 
to use the observations of the couple that have the same aspect for a deduction of the micrometer value. 

It is also possible and permissible to deduce the final value of the micrometer from the results of 
the latitude observations themselves, and this was formerly done ; but the method just described is pre- 
ferred for the following reasons :- 

(1) It is generally possible to observe the same couples of stars at several consecutive stations by 
which means a satisfactory watch is kept on any variation in the value of the micrometer. 

(2) When two stars are observed, one after the other, without the telescope having been moved in 
the mean time, the level correction is generally so small as to be negligible. 

(3) As the two stars are not only at  the same altitude, but also close together in the heavens, there 
is little probability of there being any difference in the atmospheric conditions under which they are 
observed. 

(4) If  there is any systematic error in the declinations given in the catalogue it mill affect the 
places of stars which lie close together equally so that the difference between the two will be free from 
its effect. 

AB a rule four to six couples have been observed each night. 

The Zenith Telescope. Method of Observing. 

The observer prepares a programme of stars in pairs : for any pair the interval of right ascension 
is not greater than 15 minutes nor less than 1 minute,'and tile difference of zenith distance does not exceed 
40'. I n  former years the stars were chosen from Greenwich Catalogues only, but of late the 1n'terna- 
tional Catalogue of fundamental stars by Professor Newcomb has been largely used: the name of 
the catalogue is entered against each star on the record of observation. 

An observation may be described as folloms : the recorder calls out the mean zenith distance : the 
observer sets to this with the setting-circle vernier and clamps the level firmly, swings the telescope 
towards the north till the bubbles of the levels float, and clamps the telescope; then with the tangent 
screw of the telescope he carefully brings the bubbles to the centres of their runs. 

H e  now seats himself,'and having been informed of the position of the star, places the wire in the 
proper part of the field. One minute before transit, the recorder gives warning and tohe observer prepares 
to  make the intersection. As soon as the star enters the field, the observer approximately intersects 
and calls out to the recorder the name of the wire he is using, and the reading of .the position of 

B on the comb, e.g., "wire 0 four thousand eight hundred." To view wire B he will generally 
have to traverse the eye-piece. Bringing the eye-piece back so that the star may be in the centre of 
the field he completes his intersection, placing the wire exactly on the star as it crosses the central . 

vertical wire, the last motion of the micrometer head being always in the screwing up direction ; haring 
done t k s  he at once reads the micrometer head, estimating the nearest tenth of a division, and standing 
up reads both ends of the bubbles. This completes the observation of the first star. 

He now releases the azimuth clamp and revolves the instrument through 180' bringing the clamp 
block up against the other stop without jerk or jar. Af her allowing sufficient time for the levels to come 
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to rest, the observer examines them, and if the readings have changed by more than about two divioions 
he brings the bubbles back to their original positions by means of the tangent screw, which moves the 
telescope as a whole.* 

The second star traverses the field on the opposite side of the centre of the comb, and at  the same . 

distance from it, so the observer has no difficulty in placing the wire in position. The observation is 
the same as in the case of the first star. 

The level is read with as little delay as possible after the intersection has been made; if the . 
- bubble is observed to be moving when the reading is being taken the fact is recorded and the observa- 

tion rejected. 
The thermometers both inside and outside the observatory and the barometers are frequently read 

during work. The transit-axis level readings are recorded at  the commencement and end of work for 
both positions of the telescope. 

The programme always includes several stars from one or other of the almanacs ; their times of 
transit are noted, so that the chronometer error and rate may be deduced. 

Two or more circumpolar stars are observed for deviation error each night, one at  least in 
each position of the telescope. 

Lastly, one or more stars are observed for collimation error. For this purpose a star whose zenith 
distance is less than lo is used. The observation consists in timing it over one of the vertical wires 
which i t  reaches before wire iii, and again timing i t  over the 'same vertical mire after reversal of the 
instrument. 

At every station the wire intervals A to B and B to C are measured in terms of the micrometer. 
The intervals are required not only on the central vertical wire, but on each of the vertical wires so that 
if a star be intersected by A or'C after passing wire iii the proper correction to reduce to B may be 
known. 

These measurements can be best made in the day time. The telescope is pointed towards the 
northern sky, and the observer intersects with each of the moveable wires any convenient little speck 
or mark on each of the vertical wires in turn, recording in every case the reading of wire B. Several 
times during the season observations are made for determining the 'deviation of wire B from true 
horizontality . 

. The normal number of nights of observation at  each station is six, and of programmes three, 
each programme being worked through twice over. These three programmes in the aggregate cover 
the dark hours, each consisting of 4 hours' work. Each programme contains about 20 pairs of stars. 

It 
southern, 
does not 

frequently happens that two stars of northern aspect occur in connection with one of 
or vice uersd, and these '' double pairs " may be observed with advantage ; a double pair 
yield so good a result as two independent pairs, but is better than a single pair. The 

method of weighting the result of such observations is explained hereafter; more than two stars on one 
side of the zenith should not be combined with one on the other side; but if a number of stars 
occur some north and some south, which can all be observed on one setting, it is a good plan to 
observe them without touching the level. The number of stars of each aspect are made as nearly 
equal as possible. 

Two stars can be occasionally found which'though both passing on one side of the zenith, are 
. well placed for observation with the zenith telescope. Provided that their mean zenith distance is less 

than half a degree, Tplcott's method can be applied to them in principle. 

To nee the tangent screw before observing the second star is slightly objectionablk, aa it may alter the strains in the telescope tube and pro- 
duce flexure, or change wch flexare as erieted during the observation of the hit  sku. There ie l e ~  danger in doing thb however than in allowing the 
level correction to be large. 
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One star only can be occasionally observed instead of the usual pair. As an example we may 
consider a star of zenith distance 0" 20': the telescope is set to 0' Of exactly; the star is intersected 
in one telescopic position ; and the instrument is revolved 180" in azimuth and the star again intersected 
in the other telescopic position. The two intersections and the revolving of tho telescope in azimuth 
are carried out during the transit of tlie star across the field of view; a star takes 40 seconds to 
transit the field, and 35 seconds is ample for the observation. The star in these cases is not inter- 
sected exactly on the meridian, and a small correction has to be applied to the zenith distance on 
this account. 

A glance at  the fundamental formula will show that if the zenith distance of the south star 
of a pair is greater than that of the north the difference between them, as measured with the rnicro- 
meter screw, is to be added to the mean of the declinations to find the latitude, and if less subtracted. 
I n  order therefore to cancel any error introduced by a faulty value of the micrometer the sum of the 
positive differences has to be made equal to the sum of the negative. 

The use of double pairs, however, introduces a complication, for each result receives a fractional 
weight (the weight of an ordinary independent pair being unity). When the first rough draft of the 
programme is made, the extent and sign of the difference of zenith distance for each pair and its weight 
are entered; the algebraical sum of the weighted differences is then taken out, and if there is a consi- 
derable preponderance in either direction i t  is eliminated by the substitution of alternative stars. It is 
not as a rule difficult to bring about an approximate balance, though there may have to be some sacrifice 
of convenience, or even a reduction in the number of stars observed. I t  is useless to make the balance 
exact at  this stage, for the accidental missing of a few stars, or the interference of clouds may disturb i t ;  
when the first part of the computations has been finished it is generally possible to secure a balance by 
the arbitrary rejection of one or two observations, if an approximate balance was designed at  the outset. 
The difficulty of obtaining a thorougllly trustwortl~y value of the micrometer is so great, that i t  is impor- 
tant to arrange for the cancelment of errors arising from this source. 

As there is a possibility of the existence of a personal error depending on the position of the 
telescope, it is desirable that every pair of stars be observed twice, once E. to W.* and once W. to E. 

The Zenith Telescope. Record and Redzlctio~. 

The computations may be divided into three principal parts :- 
(i) North polar distance of every star, and the mean of each pair. 

(ii) Difference of zenith distance of the stars of each pair, 
(iii) The final co-latitude. 

(i) North polar distances. The authorities' consulted for the places of the stars are the 
following :-Nautical Almanac, Berliner Astronomisches Jahrbuch, Connaissance des Temps, Greenwich 
catalogue for 1880, Newcomb's International Catalogue of fundamental stars. 

For the computation of the apparent places Turner's edition of Stone's tables has been employed 
in recent years. 

(ii) Diferences of zenith dietance. Let b and 5, be the true zenith distances of the north and 
south stars respectively, and let 

5, be the zenith distance to ,which the telescope is set, 
M the reading of the centre of the micrometer comb, viz., 5,000d, 

* Obsemed E, to W, means that the first star of a psir was observed with the Telescope Eat, and the second with the Telescope West, 
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Mn and M, the micrometer readings of the stars, 

m the value of 1 div. of the micrometer, 

b the value of 1 div. of the level, 

R the reading of the right-hand end of the bubble, 

L the reading of the left-hand end of the bubble, 

R - Lb, 
I ,  and I, the level corrections = 7 

r, and r, the refraction corrections. 

Two cases occur: in the first the micrometer reading increases with the zenith distance: in the 
second it decreases as the latter increases. 

Case I. 

The micrometer reading increases with the zenith distance if the south star is observed telescbpe 
a s t  and the north star is observed telescope west. 

L = b - ( M o - M n ) m + L + m  

L = b - ( M o - M s ) m + Z , + r .  

The fundamental formula is 

An + As C n  :,- 55 . co-latitude = C# = -2- + 2 * 

Case 11. 

.. The micrometer reading decreases as the zenith distance increases if the south star is obsmed 
' 

telescope west and the north star is observed telescope east. 
I 

I n  case I the north star is observed in the position telescope west, and in ease I1 the sonth'star 
is observed in that position; hence in both cases 

a 

m + = + (An + A.) + (M. - Mo) -5 + 3 (1. - I.) + $0; - r.); . 
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since the refraction increases with the zenith distance, (r,  - r,) has the same sign as ((, - (;) and 
therefore ,the same as (M, - Me). 

Then as 

%-L- 4 (zw - ie) = + (- 2 2 Re - 

t-([. 
8 0 2  , i.e., half the difference of zenith distance, 8 

In this formula it is assumed that there are no errors of adjustment and that each star is inter- 
sected as it crosses the central vertical wire. The corrections when these conditions are not fulfilled 
remain to be considered. 

There are four sources of error :- 

(1) Intersection off the meridian. 

(2) Collimation. 

(3) Dislevelment of transit axis. 

. (4) Deviation in azimuth. 

The h t  and second are of the same nature. They cause the zenith distance to be measured 
on a small circle parallel to the meridian, instead of on the meridian itself. 

Let k" be the distance (in equatcfrial seconds of time) from the centre wire at  which the star 
is intersected, c" the collimation error :- 

then the correction to an observed zenith distance is 
f 4 15"P + c") cot A sin 1". 

The upper sign applies to south and the lower to north stars. I t  is clear from this formula that 
it would not be correct to treat k and c separately; if this were done a term = 15"c cot A sin 1" would 
be omitted, which might be appreciable. 

An inclination of the transit axis causes the zenith distance to be measured on a great circle 
passing through the north and south points of the horizon and inclined to the meridian at  an angle 
equal to the dislevelment. - 

Let b be the inclination to the horizon' in seconds of arc; then whichever end of the axis is 
the higher, the correction to the zenith distance of a star is 

be cos 4 cos 5 * 2' sin o sin 1". 

The upper sign is applicable to south stars and the lower to north. , 

A deviation in azimuth causes zenith distances to be measured on a great circle passing through 
the zenith and inclined to the meridian at  an angle equal to the deviation. 
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Let a be the deviation in seconds of arc ; then the correction to a zenith distance is 

a2 sin 4 sin < 
sin A - 2'-- sin 1". 

The sign of the correction is independent of the star's aspect. 

The following table shows the smallest values of (k + c), b and a which render corrections appre- 
ciable, i.e., greater than 0". 006 :- 

This table shows that it is not difficult to keep the errors of adjustment small enough to render 
corrections inappreciable. I t  is not possible altogether to avoid intersections off the meridian, especially 
if the weather is cloudy, but they are resorted to as seldom as possible. 

< =  

Various methods of computing the correction for refraction have been employed at  different times 
but none have been found so satisfactory as that of computing the refraction for each star and taking 
the difference. The computation is effected by means of Bessel's Tables, published as a preface to 
the Greenwich seven-year catalogue for 1860. 

* 

(iii) The Jinal co-latilude. When the co-latitude by each pair of stars has been computed, the 
combination of the individual values has still to be made. The method of combining the results has 
been different in differentoyears. Sometimes arbitrary weights have been assigned and sometimes they 
have been derived from a discussion of the season's work. 

Clearly all the mean results have not the same weight; those obtained from the components of 
double pain have less weight than that from an independent pair; some pairs may only have been 
observed once, others twice or more often. 

, 

Co-latitude 76" 

k + c =  8" 
OD{b =88" 

a = Infinity 

Star N. Star 8. 

The proper increase in weight on account of a second observation depends upon the relative accuracy 
of the sum of two N. P. D's and of an observed difference of zenith distance. This could have been 
determined for each series of observations from an analysis of the results, but as such investigations* are 
laborious, and as their effects on the final co-latitude are usually inappreciable the following method 
was adopted except where a series possessed exceptional features : 

10' 
93" 

= 62" 71" 

If v, the probable error oE the mcan of two declinations, be f 0"-20; and g, the probable 
error of observation in a single deterhination of latitude, be f 0".30, and if n be the number of 

. 

< =  0° 

- 
observations, 

1 
then weight = 20 = --- e4 • 

vP +; 

1 .  

Co-latitude 60" 

= 60" 
= Infinity 

Star N. Bhr 8. 

* Consult U. S. Coast and Geodetic Snrvey, 67th Annual Beport, (1897-98) Appendix No. 7, p. 368. Chauvenet's A#tronomy, Vd. 11, p. m. 
Doolittle's,betronomy, p. 608. 

1 = 25" 
14" 

= 61" 67" 
= 57" 76" 
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A s  the normal number of observations is two, w has been made unity for that value of n. 
Whenceif n = 1, w =  0.7, 

The case of a double pair has next to be examined. 

Every value of the co-latitude may be considered to be made up of two parts, one for each star ; 
we may therefore put c = p + q. 

I n  the case of a double pair we have a second value 
c' = p + ql 

The mean of these two is 

We may consider the probable errors of p, q and q' to be each equal to e, 

c + c' 
then (p. e. )2 of -2- - 

Also (p. e. )%f the result of a single pair = 2ee. 
Thus if w be the weight . of the result of a single pair, and w" the weight of the mean result 

of a double pair 
w'' - 2e2 - 4 - -- 

ti 2 - 3 -  20 -,e = 

2 Therefore w', the weight of the result of one component of the double pair = -w. 
3 

Hence if w = 1, w' = 0.66 or 0.7 nearly. 

I f  a double pair be observed once only the result by each component has a weight of 0.7 on 
'account of its belonging to a double pair, and of 0.7 on account of having been observed only once,: on 
the whole therefore its weight is 0.7 x 0.7 = 0.5. 

The balancing of. the positive and negative micrometer differences is undertaken after the weights . 
have been assigned. If t he  sums of the weighted differences are not equal they are rendered so by 
the rejection of a few observations. Those are selected for rejection in which the micrometer difference 
is large and the weight small. 

Endeavours have been made to keep the difference between the sums so small that no error to 
which the micrometer value could reasonably be supposed liable, would have an appreciable effect on the 
mean co-latitude. Thus if in the value of one revolution there be an uncertainty of 0".05 (an excessive 
estimate) and if d be the difference between the sums, expressed in revolutions, and dP the sum of the - 

Q d x 0.05 
weights, then tp should not exceed W.005. 



. 
C w .  11.1 THE INSTRUMENTS EMPLOYED AND THE METHOD8 OF OBSZ!RVINB. (26) 

, The final value of the co-latitude is equal to the sum of all the weighted means divided by 8P. 

I f  v  be the difference between the final co-latitude and an individual mean value'and rr the 
~ ( P v D )  number of individual values, the probable error corresponding to the unit of weight is 067452/- 
rr-1 

S  (Pvv) and that of the final co-latitude *6746 1/- 
(rt-1)ZP' 
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THB I N S ~ ~ B T S  EMPLOYED AND THE METHODS OF OBSERVINGI. 

taken with Troughton and Simm' Zenith Telescope by Captain Cozaie. 
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Latitude Observatiom with Theodolites. 

Station Kaulia. Captain Wood observed for latitude on three nights. On each night 8 to 12 
observations were taken of both a north and south star at  transit. The chronometer error was obtained 
each night from observations of east and west stars near the prime vertical. The instrument used mas 
a six-inch theodolite by Troughton and Simms : it was erected on-a wooden stand, and its limbs were 
read by two micrometers, of which one division represented 10". 

Station Mahadeo Pokra. The same instrument and methods were employed as a t  Kaulia. The 
observations were however limited to two nights. 

Quetta Telegraph Ofice Station. Circum-meridian observations for latitude were taken on four 
nights. Eleven pairs of stars were observed. The chronometer rates were determined from the observed 
transits of high and low stars. 

The corrections for refraction were computed from Bessel's Refraction Tables. 

The reduction to the meridian was computed by the formula :- 

6 P  cos Asin A a['' = - 2 - 6.2' cos A sin A 
2 ' sin 5 cosec 1" + 2 sin4 T( sin I ) . cot 1: cosec 1' 

where 5 is the zenith distance of the star, A its north polar distaqce, 6 P  the interval in time before or 
after transit and A the latitude of the station. . The second term is not required when the zenith distance 
exceeds W0 and the interval of time from transit is under 5 minutes. 



C H A P T E R  111. 

THE ANQULAR,VALUE OF A REVOLUTION OF THE MICROMETER SCREW OF THE 
ZENITH TELEY COPE. 

Methods of Determination. 

The following methods have been employed to determine the angular value of a revolution of 
the micrometer screw :- 

(1). The observation of transits of circumpolar stars at  elongation was the Grst plan adopted. 

(2). Then the several values for latitude given by the individual observations were discussed and 
utilized to provide a value. 

(3). Finally the .measurement of the known difference of declination of stars of nearly the 
same right ascension was found to give the most satisfactory results. 

The first method is discussed in Cl~aurenet's rc  Spherical and Practical d8tronomy " and in Doo- 
little's r' Practical Astronomy a8 applied to Geodesy and Navigation." It was tried in India in 1890-91 
when the zenith telescope was first being employed, but the micrometer value obtained waa not used 

' in the reduction of the latitude observations. 

When the second method is being employed the observations for latitude have to be reduced with 
the aid of a preliminary and assumed value for the micrometer. Each observed pair of stars then gives 
an equation of the form 

4 + 8 4 = 4 (A, + A,) + g ( M w  - M,) (P + + a (lw - I.) + s <rw - re> 
where p is the preliminary micrometer value, 

8p the correction to p, which is to be deduced, 
4 the co-latitude resulting from t& use of the value p, 

84 the correction to 4 following on the correction Sp. 

From a series of equations of this form Sp and 84 can be determined. This method was utilized 
prior to 1896. 

When the third method is being adopted, the procedure iS'89 follows :- 
!hio stars, differing in right ascension by from lm to 20" and in declination by from 15' to 30', 

are selected. The telescope is placed in the meridian and set to the mean zenith distance of the stars, 
and the bubble of the level brought to the centre of its run. As each star transits the meridian it is 
intersected with the micrometer thr.ead. The difference of N. P.D's of the two stars corrected for 
refraction and for change of level during the observation is thus given in terms of the micrometer; and 
the value in seconds of arc of one revolution of the micrometer screw can now be deduced by means of 
the formula 

a6 - m = 6~ - 6r - 8 ((R - L) - (R'- L')] 



(30) 
where 

ASTBONOMICAL LATITUDES. 

M - m is the difference of micrometer readings, 
8~ the difference of N. P. D's of the two stars, 
6r the difference of refraction for the two stars, 

R and L the level readings corresponding to the micrometer reading M, 
R' and L' the level readings corresponding to the reading m. 

This method was first employed by Captain Burrard in 1894 and has been utilized generally 
since 1896. 

Palws of the Micrometer Screw. 

The following table gives the several values of a revolution of the micrometer of the zenith 
hlescope, which have been adopted at various times in the reduction of the observations : 

, Bicrometer value used in the various seaeone. 

The large change of value which occurred.between the seasons 1897-98 and 1898-99 was due to a 
change in the object glass. At the conclusion of the former season, the object glass, which had 
shown signs of a fungus growth on part of its surface, was sent to Calcutta to be cleaned and polished, 
and in this operation the curvatures of the surfaces of the lenses underwent slight changes, which 
were accompanied by an alteration in the focal length. 

Season 

1890 - 91 
92 - 93 
93 - 94 
97 - 98 
98 - 99 

1899 - 1900 
1900 - 01 
01 - 02 
02 - 03 
03 - M 

1904 - 05 . 

The change of value between the seasons 1901-02 and 1902-03 was due to the fact that, at the 
commencement of the latter the zero of the micrometer was altered in order to bring into play a por- 
tion of the screw, in which the variations of pitch were believed to be of a uniform nature. 

In 1898-99 Lieut. Tmdy calibrated the micrometer screw sPd r e p m a t e d  l& remdta graphically : his correction8 wore thu  taken from a diag- 

Value for one 
Revolution of the 

micrometer 

u 

69.345 

69.345 

69'355 

69 ' 3338 

69.197* 

69 I 260 

69. I 198 

69. 1270 

69 2200 

69- 205 

69 225 2 

Method of determination 

From a discussion of the latitude results. 

Value of season 1890-91 adopted. 

&om a discussion of the latitude results. 

From the measurements of known ditferences of declination. 

Y 9 as Y 3 ss 

38 93 93 $9 

9s ss Y s $3 

93 3) 3) 93 

a) ss 3s  9) 

YS 9s ~3 Y 9 

9s 9,  9, 19 



CHAP. 111.1 THE ANGtULAR VALUE OF A REVOLUTLOR OF THE M I C E O ~ I l  SCREW. (31) 

Detminatim of the wire intervals BA md BC., 

I n  the zenith telescope the travelling frame of the micrometer is fitted with three parallel wirea 
separated by intervals of nearly 10 revolutions. These are designated A; B and C, the wire moving over 
the lower readings being A, and that over the higher being C. When a star is being observed, 
the wire lying nearest to .it is used for the intersection. The reading taken from the micrometer, 
however, is that of the reference wire B, and to deduce the true micrometer reading at which the star 
has been intersected it is necessary to apply to the recorded position of B the value of the interval 
between B and the actual wire used in the intersection. 

When the wire A has'been used, the corrected micrometkr reading becomes Bsading of B nrinue 
value of interval AB. 

When wire C has been used the corrected micrometer reading is Reading of B plus value of 
interval BC. 

The values of the intervals AB and BC have been determined as follows :- 
A speck of dust or a well defined irregularity on the central meridional wire, about the centre of 

the field, was selected. The speck was intersected by wires A, B an4 C in turn and a micrometer reading 
.taken at each intersection. The differences between the respective readings were measures of the 
intervals AB and BC. 

The several measures of these intervals, determined at  different times and used in the reduction 
of the latitude observations are given in the following table :- 

The auxiliary wire A failed at the commencement of the field season 1901-02 and in consequence, 
two wires only were in use during that year. Both wires were renewed before the following season. 

Season 

1890-91 , I 92 - 93 
' 

93 - 94 
97 - 98 

1899 - 1900 
1900 - 01 

01 - 02 
02 - 03 
03 - 04 

1904 - 05 

J 

I 

Number of revolutions of the 
micrometer in 

AB I BC 

The micrometer was not fitted 
with the auxiliary wires A and C 
until 1897. 

9' 794 

9'971 

9.9818 

. . . 
9'9599 

9 9668 

9.9661 

9'946 

9 ' 969 

9 ' 9603 

9 ' 9690 

9 ' 9854 

9'9871 

9 ' 9845 



.. ' C H A P T E R  IV. 

Arrangement of Parts  11 and III. 

Part I1 of this volume deals with astronomical latitudes, Part I11 with deflectiom of the plumb- 
line. I n  Part I1 have been given all the details of the latitude observations taken between 1885 and 
1905 : in Part I11 the latitude results of Part I1 have been combined and classified with those obtained 
prior to 1885, and which have already been published in Volume XI. The lists of Part 111 are therefore 
complete to date. As the latitude ststions of Volume X I  were numbered from 1 to 111, the numbering 
of those in this volume was made to commence from 112. 

Contents of Part II. 

Part I1 consists of three main divisions :- 
(i). Alphabetical List of Latitude Stations. 
(ii). Descriptions of Latitude Stations. 

(iii). Abstracts and Summaries of Observations and Results. 

Of these the third alone requires any explanation. In order to reduce the number of forms and 
tables the abstract and summary for each station have been printed together and not separately as was 
done in Vol. XI. I n  the present volume each abstract of observations is followed immediately by its 
eumrnary. 

I n  the abstract the co-latitude'by each star, when the sector method was employed, and by each 
pair, when the Talcott method was employed, is given for each day of observation. 

The column " Position of Telescope during observation " takes the same form whether the obser- 
vations have been made with the zenith sectors or the zenith telescope: with both instruments each 

' observation is composed of two parts, one with the telescope to the east of the vertical axis, the other 
with the telescope to the west: in the case of the zenith sector each star observed is intersected twice, 
once with the telescope east, and once with the telescope west : in the case of the zenith telescope one 
star of each Talcott pair is intersected with the telescope east, and the other with the telescope west. 
The column hebded " Position of telescope during observation " is intended to show whether the inter- 
section with telescope east preceded or followed the intersection with telescope west. If it preceded, 
the letters E, W will be found entered in the column : if i t  followed, the letters W, E will be recorded. 

The tripod of a zenith sector or zenith telescope can be erected on its stand in two positions, 
either of which is suitable for observation. The two positions ape 180" apart in azimuth. Some observers 
have always noted on their records the poeition of the tripod during observation, and consequently for 
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some stations the abstract form will be found to contain a column headed " Position of Azimuthal Stud." 
This stud, by which the azimutlial adjustment was effected, could be placed either due north or due 
south of the vertical axis : though its position has been recorded, it is believed to be without significance. 
No effect on results has ever been found to ensue from a change in this position. 

The sector and Talcott methods of observation have already been explained in chap&r 11, and 
the system of weighting has been described: the meanings of the several columns in the abstract 
form will be found to follow directly from the explanations and descriptions of the methods and systems. 

I n  the summary, which follows each abstract, the geodetio value of latitude is compared with 
the astronomical. 

Geodetic Patues of Latitude. 

The astronomical values of latitude are derived directly from observations of the stars : the geodetic 
values are computed from the trian~ulation. Differences,'between astronomical and geodetic values are 

O. 
regarded as measures of the deflection of the plumb-line. The geodetic values are however known to 
be incorrect, and their errors affect directly the deduced deflections of the plumb-line. The magnitudes 
of these errors cannot at present be precisely determined: they are due to two causes, viz., (1.) to the 
adoption of an erroneous value of latitude for Ka lhpur ,  the origin of the triangulation, (2.) to the 
adoption of an erroneous figure of the earth in the calculations of the triangulation. 

The adoption of an erroneous value of latitude for the station of origin has the effect of producing 
a constant-error in every geodetic latitude and in every deduced deflection of the plumb-line. The 
actual error of observation in the latitude of Kakinpur may be small, the error due to local attrac- 
tion there'may be large. 

The adoption of an erroneous figure of the earth has the. effect of rendering all differences of 
'latitude as calculated through the triangulation from Kalunpur incorrect, the greater the difference the 
greater being its error. 

The fundamental value of latitude originally adopted for KaMnpur in the geodetic calculations 
extending over the whole of India was 24' 7' 11".26. This was Colonel Everest's value and was deduced 
by him with the aid of the star-catalogues then available. 

As deduced from 
As deduced by Everest's observations 

Everest by Cole in 1890 from 
modern star catalogues 

0 I 

182625 388 24 j 11.8~70 24 7 10-76 

1839-40 , 181 I I I -0928 10.92 

7529 11'3775 1 1 - 1 8  

0 I /I 

Everest's weighted mean . .. 24 7 I I - 26 
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I n  1901 Major Burrard deduced a new value for the latitude of KaUnpur as followa :*- 

This later value has been utilised in recent investigations and discussions, and deserves a greater 
weight than Everest's value. But it has been considered advisable to adhere in this volume to Everest's value. 
This volume is one of a series, and the preservation of uniformity throughout the series is a desideratum. 
These volumes are published more for purposes of reference and record than as contributions to contem- 
porary discussion, and i t  would only lead to confusion if the results of each successive volume were 
based on newly derived fundamental values. So long as observations are being increased and improved, 
the final mean values will be ever liable to correction. 

.. 
Date 

1824-25 

1839-40 
, 

1840.41 

February 1865 

November 1865 

1898-99 

The variation of latitude is a recent discovery ; but little is as yet known of it, and it is not possible 
a t  present to apply any correction for i t  to observed latitudes, or to reduce the latter to one epoch. When 
so much uncertai5ty continues to prevail, a d  when the attainment of hality-is nowhere in sight, i t  ie 
safer in continuous records of observations and computations to adopt one value and adhere to it, than 
to introduce constant changes. The value of latitude that has been adopted for Kalihpur in the 
geodetic calculations of this volume is therefore . 

24" 7' 11".26 . 
Similar arguments apply to the figure to be adopted for the earth. It is known that the major 

axis of Everest's spheroid is too small, and that the ellipticity of Clarke's is too great, and it is possible 
now to obtain a figure that approximates more nearly to the truth than either. But the subject is  not 
closed, great investigations are even now in progress, and it would lead to chaos if in every new volume 
of this series the adopted figure of the earth was changed. Everest's constants have therefore been 
retained in the geodetic calculations of this volume, viz :- 

Observer 

Geo. Everest ..* ... 
Andrew Waugh ... ... 

\ 

Geo. Everest and T. Renny-Tailyour ... 
W. M. Campbell ... . . . 
W. M. Campbell ... ... 
G. Lenox Conyngham ... ... 

Semi Major Axis = a = 20,922,932 feet 

Semi Minor Axis = b = 20,853,375 n 

Value 

0 8 It U 

24 7 10.76 f 0.13 

10.92 f 0.08 

11-18 0.07 

11.4 f 0.07 

10.90 f 0.07 

10.69 f 0-08 

I Ellipticity = C = 3oo.8, 

Mean ... 1 2 i  i 10:97 

* L?OO Proteeaid Paper-No. 6, " The Attruetior of tbe Eiacdcrya Xwrfairr on 160 Pktcab-&re in India," 1901. 
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, Coatents of Part III. 

I n  Part I11 the final results of Part I1 are classified with those of Vol. XI. The latitude 
stations of Vol. X I  were numbered from 1 to 111, and those of this volume have been numbered from 
112 to 239. 

Part I11 consists of three divisions : 

(i). An alphabetical list of stations, in which the details and dates of observation are given. 
(ii). An alphabetical list in which the astronomical values of latitude are compared with the 

geodetic. 
(iii). The differences between the astronomical and geodetic values are re-arranged and grouped 

by regions. 
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PART 11. 

DETAILS AND RESULTS. 
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ASTRONOMICAL LATITUDES. 

ABBREVIATIONS EMPLOYED TO DENOTE INSTRUMENTS AND OBSERVERS. 

X N S T R U M E N T S .  

Z. T.-Troughton and Simms' Zenith Telescope. 

Z. 8. No. 1.-Strange's Zenith Sector No. 1. 

T. S. 12 No. 2.-Troughton and Simms' 12-inch 
Theodolite No. 2. 

- 

Z. 8. No. 2.-Strange's Zenith Sector No. 2. 

T. 5 .6  No. 1100.-Troughton and Simms' 6-inch 
Theodolite No. 1100. 

O B S E R V E R S .  

8. G. B. S. G. Burrard. , 

J. E. . J. Eccles. 

G. P. L. C.-G. P. Lenox Conyngham. 

G. A. B.-G. A. Bea~eley. . 

E. A. T.-E. A. Tandy. 

H. W.- H. Wood. 

H. M. C.-H. M. Cowie. 



ALPHABETICAL LIST OF STATIONS. 

Stations 1 to 111 will 6e found in Pol. XI. 

h a 
P 

5 
z 
o 
a 
Q 

a C 

d 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

Name of Station 

Achola 

Agra-group east point 

Agra-group north point 

Agra-group south point 

Agra-group west point 

1st visit 
Agra Longitude 

station 
2nd ,, 

Agra parade point 

Ahmadpur 

Akbar 

Akyab 

Alamkhhn 
* 

Algi 

Amritsar 

AmGa 

Andhitiri 

ELEMERPB 

Height 
above 
Mean 

Sea Level 

Latitude 
North 

GEODETIC 

Longitude 
Erst of 
Green- 
w~ch  

DBTAILE 

Instrument 

O ' 
18 15 

27 9 

27 14 

27 6 

27 1 0  

27 10 

1 9  

27 9 

23 36 

30 54 

20 8 

24 50 

25 30 

31 38 

a4 o 

24 41 

BBLATINQ TO 

Year 

ABTBONOMCAL OBBEBVATIOXE 

O ' 

77 2 

78 9 

78 4 

78 3 

77 59 

78 3 

39 

78 4 

77 43 

73 20 

92 56 

68 46 

78 24 

74 5; 

80 32 

78 16 
I 

No. of 
Obserra- 

tions 
Observer 

1893 

1898 

YI 

Y 9 

93 

1893 

1898 

9 9  

,1899 

1901 

1905 

1901 

1902 

1894 

1899 

1902 

No. of 
Ghn 

I l  
G. P. L. c. 

G. A. B. 

Y Y 

91 

93 

5. G. B. 

G.P. L. C. 
& G .  A. B. 

as 

G. P. L. C. 

H. N. C. 

9s 

23 

$3 

8. Q. B. 

E . A . T .  

H. M. C. 

Feet 

2274 

550 

550 

550 

550 

550 

9, 

550 

1713 

641 

20 

67 

854 

770 

2113 

1330 

Z. T. 

$9 

,, 

,, 

99 

2.5. No. 1 

Z. T. 

$ 3  

Z. S. No.1 

Z. T. 

,, 

9 ,  

$ 9  

Z. 5. No. 1 

Z. T. 

,, I 

75 

39 

43 

43 

44 

65 

61 

53 

58 

45 

34 

IOI 

60 

32 

102 

66 

69 

39 

37 

47 

40 

77 

140 

66 

70 

50 

39 

108 

109 

88 

IIO 

103 
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& 

2 
2 
A 
a 
2 
2, 

~1 

d 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

Kpue of Station 

Ankora 

Bahak 

Bajamam 

Bhsgop61 

Bhaorhsa 

Bhimsain 

Birond 

Bithnok 

Bolarum 

Bolikonda 

Bosthn 

Budhon 

Burgpaili 

Chamu 

Chandaos 

Chandipur 

Chanduria 
* 

Height 
above 
Mean 

Sea Level 

Feet 

1463 

9715 

9681 

677 

1387 

1490 

6967 

774 

1971 

1363 

758 

1867 

983 

1065 

699 

53 

160 

G X O D ~ I C  

Latitude 
North 

' 

19 25 

30 45 

30 46 

28 33 

24 8 

zo 58 

29 I 5  

27 53 

17 30 

17 43 

28 31 

24 5 

18 54 

26 40 

28 5 

21 27 

25 44 

Dx~urs 

Inrtrument 

Z. 5. No. 2 

Z. T. 

9,  

Z. S.No. 1 

9 ,  

Z. S. No. 2 

Z. T. 

Z. S. No. 1 

Z.T. 

2. S. No. 2 

Z.S.No.1 

2. T. 

Z. S. No. 2 

Z. S. No. 1 

29 

Z. T. 

,, 

~ m n r s  

Longitude 
E.st of 
Graen- 
wich 

' 

79 39 

78 16 

77 56 

78 34 

78 3 

79 49 

79 45 

72 42 

78 34 

79 50 

77 33 

78 34 

79 44 

72 38 

77 54 

87 5 

88 25 

O ~ ~ ~ Y A T I O ~ B  

No. of 

71 

34 

34 

83 

74 

68 

31 

72 

78 

74 

85 

62 

71 

39 

80 

85 

75 

No. of 
Olmerra- 

tionr 

212 

36 

32 

108 

75 

134 

51 

85 

84 

204 

106 

127 

2 1 1  

62 

92 

95 

74 

nxurrae n, 

Y e u  

1889 

1903 

9, 

1899 

1898 

1887 

1903 

1893 

93 

1889 

1900 

1902-03 

1889 

1892 

1900 

a 

1899 

1901-02 

Aamnomcfi 

Olmener 

J. E. 

H.M.C. 

99 

G. P.L. C. 

99 

S. G. B. 

H. M. C. 

5. G. B. 

G. P. L. C. 

J. E. 

G.P.L.C. 

H . N . C .  

J. E. 

8. G. B. 

G. P.L. C. 
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* By Talcott method. t By sector method. 
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ASTRONOMICAL LATITUDES. 

For the let five rieite tcs-NO. 42, VoL XI. t For the lot ViBit i e a  No. 62, Vol  XI. 
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* By Talcott method. t By Sector method, 
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DESCRlPTIONS O F  STATIONS. 

With a few exceptions the stations at which latitudes have been observed are Principal Stations 
of the Indian Triangulation and are fully described in other volumes of the Accoz~r~t of the Opevations 
of the Great Trigonometrical Survey of I nd ia ;  in such cases the serial number and the series of the 
triangulation in wliich the station occurs are given mith an abbreviated description. Whenever the 
latitude observer has indicated the character of the surrounding country lris remarks are added followed 
by his initials. 

Zatitude stations 1 to 111 toill be found described in Pol. XI. 

112. Achola Hill Station (No. I V  of the Bombay Longitudinal Series, volume XI1  of the 
Account of th,o Operations of the Great Trigouonzetrical Survey of  Indin) is situated in the lands 
of the village of Achola, a l u k  Udgir, district Bidar, Nizam's territory. I t  is on a small knoll about g 
of a mile N.W. of Achola. "l'he knoll is about 150 feet in height and is capped with laterite. Nearly 
due N. of the station is a dargah in front of which stands a dipmdl 23 feet square, the centres of these 
ape distant 14.5 and 21.2 feet respectively from the station. 

The directions and distances of the circumjacent villages are :-Talegaon N.E., miles 2 ; Valldndi 
S.W. and W., miles 12,; Dnunhiparga S.S.E., miles 2+; and Cllaunhiparga N.N.W., miles 3. The 
station consists of a perforated pillar of masonry having two marks. 

[The Astronomical Station is coincident mith the Trigonometrical Station. I t  i? situated on the top of an isolated 
hill some 200 feet high, capped with laterite. A feG similar liills are to be seeu here and there on the horizon, but they 
are unimportant and there seems no reason to anticipate any local attractiou.-G. P. L. c.] 

Geodetic Latitude of the Astronomical Station = 18' 14' 48".12 

113. Agra-group east point was fixed by special triangulation and is situated in a field about 
half a mile to the N.N.W. of Mahuakhera and about 5+ miles E. by S. of the Agra Telegraph Office. It 
consists of a brick pillar 3 feet in diameter, sunk flush with the ground and bearing a circle and dot. 

The Astronomical Station is coincident with the Trigonometrical Station. 
Geodetic Latitude of the Astronomical Station = 27' 9' 21N.00 

114. Agra-group north point was fixed by special triangulation and is marked by a circle and 
dot on a brick pillar 3 feet in diameter, built on a small sandy mound some 6 feet high. Tliis mound 
is situated about 170 yards east of the road n~llich runs in a northerly direction from tlie Judge's Court 
of Agra to Poia Ferry on tlie Jumna. I t  is about 70 yards from a garden known as Radha Bagh, close 
t o  the gate of which is the 6th milestone from Agra. 

The Astronomical Station is coincident mith the Trigonometrical Station. 
Geodetic Latitude of the Astronomical Station = 27' 14' 14"-10 . 



(50) ASTRONOMICAL LATITUDES. 

115. Agra-group south point was fixed by special triangulation and consists of a pillar 3 feet in 
diameter built flush with the surface of the ground. I t  is situated about 10 feet to thel\vest of the 
path leadin? over the Delhi-Agra Canal by a small brick bridge to the village of Patti Pachgaon. The 
village is about 53- miles south of the Agra Telegraph Office and about 1+ miles east of  the Gwalior road. 

The Astronomical Station is coincident with the Trigonornetrical Station. 
Geodetic Latitude of the Astronomical Station = 27' 5' 38".51 

116. Agra-group west point was fixed by special triangulation and is situated about Ei miles 
west of Agra Telegraph Office. I t  lies to the north of and about 150 yards distant from the Fatehpur Sikri 
road, on a small mound in the open fields, and consists of a brick pillar 3 feet in diameter, which pro- 
jects some 9 inches above the ground and is mwked with a circle and dot. 

The Astronomical Station is coincident with the Trigonometrical Station. 
Geodetic Latitade of the Astronomical Station = 27' 9' 45".86 

I 

11.7. Agra Longitude Station (vide volume I X  of the dccotint of the Opera,tions PC.) is situated 
in the enclosure of the Telegraph Office, 233 feet due south of the Telegraph Office station. 

[The Latitude Station is coincident with the Longitude Station.-s. a .  B.] 

Geodetic Latitude of the Latitude Statiou = 27' 9' 3gN.93 

118. Agra parade point was fixed by special triangulation and is situated on the S.E. 
end of a mound which is the site of the grand stand of tho race-course on the garrison parade ground. 
It consists of a brick pillar 3 feet in diameter, sunk flush n-ith the surface of the ground and marked 
with a c,ircle and dot. 

The Astronomical Station is coincident with thc Trigonometrical Station. 
Geodetic Latitudc of the Astronomical Station = 27' 8' 57".47 

119. Ahmadpur Hill Station (No. I1 of the Great Arc Meridional Series-Section 18" to 24", 
volume VI of the Account of  the Operations PC.) is situated on an artificial mound of very ancient 
date. I t  is on an isolated hill near the village of Ahmadpur, district Bhilsa of the Gwalior territories. 
A Hindu temple stands on the same mound to the TV. 

Tlie pillar is solid, 3.75 feet in diarnetcr and built of stones and earth ; it contains two marks, 
the upper 5.38 feet above. the lower, ' which is on a stone a t  the ground level. A platform 17 fcet 
square surrounds the central pillar from which it is isolated by au annulus 3 inches wide. The large 
town of Bl~ilsa lies about 10 miles S.E. 

[The station is 1,715 feet ahove mean sea-level and situated on a conspicuous hill of almost solid rock, wlliih 
rises to a height of over 200 feet out of the low plaiu to the soutli of the Kaliknpur platenu. The ascent from the cast is 
easy but on the other sides somewhat precipitous ; there are many similar hills at  intervals on every side but none so larpc. 
The nearest is a small one about 3 miles to the south-east. The plain between KAmkhera and At~madpur is about 1,430 
feet above mean sea-level. The Latitude pillar is situated in the prime vertical of the Trigonometrical Station,' aud !il 
feet east of it.-Q.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 23' 36' 20".88 

120. Akbar Platform Station (No. XIX of the Jo~i-Tila Meridional Series, volume IV  of the 
Account of the Operations PC.) is situated on a mound in the tahsil of Gugera, pargaga Fattipur, 
district Montgomery, and about a distance of 2 mile to the north of the ddk bungalow and encamping 
ground. 

The pillar is solid, and raised about 3 feet above the surface of mound. 
[The Latitude pillar is 210'feet W. of and 0.9 foot N. of the Trigonometrical Station which is on a mound some 80 

fect high above the ground Icvel. I t  is about 4 mile S.S.W. of the villnge of Akbnr and 4 mile E.N.E. from the oltl fort 
of the same uarue. Akl~ar, !illage is allout 13 miles N. of Garnbar Station N.W.K. Tl~ere  is no appareut local cause 
for deflection of thc plumb-he.--H. m1. c.] 

Geodctic Latitudc of the Trigonometrical Station = 30" 53' 43".-26 
Xeduction to Astro~~ornical Station - - + 0 - 0 1  

Geodetic Latitudc of the Astronomical Station = 30 53 '43 .27 

121. Akyab Longitude Station (vide volume X of the Bccouwt of the Opcratiol~s gc.) is on the 
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meridian of the Telegraph Office station, 50.1 feet north of it, and about 20 feet west of the centre of 
the main building. 

[The Latitude pillar is 24 feet 2 inches west of the Longitude Station, and 7 inches south of same. The. Instru- 
ment stood up011 a masonry pillar of the usual pattern. The Longitude Station and the Telegraph Office station (vide 
volume X of the Account o f  the 0,veratioqrs 4c . )  are in good condition. The ma]-ble slab and pillar referred to in 
Vol. X. p. (8) were not found in 1905!-~. M. c.] 

Geodetic Latitude of the Longitude Station = 20' 8' 1'2".87 
Reduction to Latitude Station - - - 0 -01  

Geodetic Latitude of the Latitude Station = 20 8 12 -86 

122. Alamkhin Tower Station (No. XCV of the Karachi Longitudinal Series, volume I11 of the 
Account of the Operat~o?~s @c.) is situated in 'the Hyderabad collectorate of Sind. Alamkhdn Sigari 
village is distant about 0.16 mile. 

The pillar is 32 feet high, and carries eight mark-stones as follows :-One at level of founda- 
tion, the otliers 2, 8, 14, 20, 26, 31 and 32 feet respectively above it. . . 

[Tlte Latit~tde pillar is 40 feet E. of the Trigonometrical Station. There is no apparent cause for any deflection 
of the plumb-line. The Trigonometrical Station is in good order.-A. xr. c.] 

Geodetic Latitude of the Astronomical Station = 24' 49' 31N.23 

123. Algi Hill Station (No. V I I I  of the Budhon Meridional Series, vo1;rne VII  of the'Account 
of the Operations PC.) is situated on a hill about 3 miles north of the hill fort and large village of 
Dinars: in the Gmalior State. The station is marked on the rock i n  sit& around which a platform has 
been built. 

The distances and directions of surrounding villages are :-Khirk 1.2 miles, N.N.W; Algi 1.1 miles, 
S.W ; and Guraira Rhj Orchha 0.5 mile, due S. . 

[The Latitude pillar is 802 feet east of the Trigonometrical Station and the azimuth of the former from the latter 
measured from rlortli by east is 90'4: 3". 'l'he Trigonometrical Station is on a narrow ridge running approximately N. and S., 
the Latitude pillar being on the flat at the foot of the slope. Co~lsidering its amount and distribution, the mass of the 
ridge can produce no appreciable deflection of the pluttib-litre in tlte meridian.-~.nf.c.]' 

Geodetic Latitude of the Trigouometrical Station = 25' 29' 46".20 
~educ t i ch  to Astronomicdl Station -. - - 0 -01 

Geodetic Latitude of the Astronomical Station = 25 29 46 -19 

124. Amritsar Longitlide Statiorl (vide volume XV of the Account of the Operations PC.) is situated 
in the compound of the Government Telegraph Office, and about 20 feet to the west of the main building. 

[The Latitude Station is coincident with the Lougitude Station! Himalayas visible to N.E. Marked northerly 
attraction to be expected here.-s.o.s.1 

Geodetic Latitude of the Latitude Station = 31' 37' 58".72 

125. Am6a Hill Station (No. XVII of the Calcutta Longitudinal Series, volume VI of the 
Account of the Operations PC.) is situated in the Maihar district, and stands on the southernmost extre- 
mity of the Raim6r range. The encamping ground of Simaganj, on the high road from Mirzapur to 
Jubbulpore, is distant about 3 miles to the N. The station is marked by the centre of a circle engravkd 
on a stone which is fixed on the surface of the platform, and placed perpendicularly over a similar stone 
at  the base. 

[The station is about 4 miles east of Jultehi statiou on the E. I. Railway. I t  is on the southern edge 
of a long range wltich stretches on indefinitely iu a N. E. direction, at a uniform height of nearly 1,000 feet 
above the surroundiug plaitt, the only other feature likely to effect local attraction perceptibly is another similar range 
N. W. of, and similar atid parallel to the one on which the station is. The combined effect of these two might account , 

for a deviation of the plumb-line of 4" N. E.-E.A.T.] 
The Astronomical Station is coincident with the Trigonometrical.Station. 

Geodetic Latitude of the Astronomical Station = 23' 59' 56N.24 

126. AndhiBri Hill Station (No. IV of the Buclhon Meridional Series, volume V I I  of the 
Account of tibe Operatiotrs PC.) is situated on the I~igl~est point of the sandstone range of that name, 
and about 100 yards north of a remarkable cave : in the Gwalior state. The distancev and directions of 
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the surrounding villages ale :-Sirsod 0.4 mile, N. by W. ; Jamursa 2.1 miles, S.E. ; and Larheri 2 mil&, 
S.W. The statlon consists of a solid pillar with a mark-stone at its upper surface. 

[The Latitude pillar is 1080 feet east of the Trigonometrical Station, the azimuth of the former from the latter 
measured from north by east is 89' 57' 4.0". 

The Trigonometrical Station is 011 a narrow ridge and the only possible situation in the prime vertical for the latitude 
pillar was on the flat ground at the foot of the slope. The ridge however runs approximately north and south a ~ i d  is not 
capable of iufluencing the plumb-line by any appreciable amount in the meridian, though it may be expected to produce a 
deflection of ]lot more than 1" west in the prime vertical.-H.M.c.] 

Geodetic Latitude of the Trigonometrical Station = 21' 41' 6".77 
Reduction to Astronomical Station - - + 0 - 0 1  

Geodetic Latitude of the Astronomical Station = 24 41 6 .78  

127. Ankora (or Rebblemb ') Hill Station (No. KXXV of the Jabalpur Meridional Series, 
volume V I  of the Account of the d perations &.) is situated ou the highest part of a very conspicuous 
hill; pargana Sirpar, tahsil ChEnnGr in the territory of the Pjizam of Hyderabad. 

The station consists of a solid pillar having a mark-stone at its upper surface. The small 
village of Ankora lies at the foot of the hill 2 miles W., and the town of Sirpur a b u t  6 miles Pu'. 

[The Latitude pillar is built on the Trigonometrical Station which is situated on the top of a hill 1500 feet 
high, the soutll and west sides of which are very precipitous but which slopes more grad~~ally on the north-east side. The 
hill rind the surrounding country are covered with a nioderately thick tree jungle. Due north lies the valley of the IVardha 
river, a level stretch and due south there are no hills for 15 or 20 miles. On the east at a co~isiderable distance there 
is a fairly high range of hills running N. and S. and from it a low spur runs out, terminating in two hills similar to 
Ankora and distant from i t  S.S.E. about 1 aud 2 miles respectively. They are nearly as high as Anliora but not very 
massive. There is also a low rauge of hills about 5 miles off running from a little S. of IV. up to N.W. Whatever 
local attraction there is will probably be south.-a. E.] 

The Astronomical Station is coincident with the Trigonometrical Station. 
Geodetic Latitude of the Astronomical Station = 19' 21' 36".75 

128. Bahak Hill Station was fixed by special triangulation and is on the highest point of tlie hill 
of the same name in the lands of the village Kaprole, Patti Mungar Santi ('l'ehri-Garhw61) on the 
watershed of the Bhkgirathi and ;Tumna rivers, about 2$ miles E.N.E. pf 'l'ehliank village on the 
Burni stream, a tributary of the latter, and 54 miles N.W. of Gula village on a stream which flows into 
the former between Gula and Thara villages. 

The point is marked by the usual circle and dot inscribed on a stone. Over this lower mark is 
built a circular masonry pillar 2 feet 5 inches high and 3 feet in diameter carrying at  the centre of its 
upper surface an upper mark vertically above the lower. Surrounding this pillar, but isolated from it, is 
a masonry platform'l4 feet square and built to a level 3 inches higher than tlie top of the pillar. 

The station is easily approached from the south from Chajoola village or from the west from 
Kaprole. There is a site for a small camp a short distance west of and below the station, but the 
nearest good water is over 2 miles in tlie same direction. 

[The Latitude pillar is 5 feet 11 inches south and 26 feet 34 inches east of the Trigonometrical Sta- 
t i o n . - ~ . ~ . ~ . ]  

Geodetic Latitude of the Trigonometrical Station = 30" 48' 5".28 ' 

Reduction to Astronomical Station - - - 0 .06 

Geodetic Latitude of the Astrouomical Station = 3 0  45 5 .22 

129. Bajamara Hill Station was fixed by special triangulation and is on the top of the peak locally 
known as Bajamara, on the materslled between the 'l'ons and Jumna valleys. The station is not 
identical with BAj6mhir6 11.s. of Synoptical Vol. VII, which is 170 feet lower and about a mile to the 
west. A cairn of stones and a pole, possibly a triangulation $pal, was found on the upper, but no such - mark mas found on the lower peak. 

I t  is marked in the usual' way by a circle and dot on a large stone found ahout 1 foot below the 
surface of the ground. Over this is built a circular masonry pillar 13 feet high and 3 feet in diameter, 
carrying at its centre, on the upper surface, a second similar mark vertically over tlie l o e r .  It lies in 
the lands of the village Khatt Kailana, District Dellra DGn, and is about 100 yards from the Chalirkta- 
Mandali road which runs round the southern and eastern faces of the hill. The station is 2 miles from 



Deoban Forest Bungalow and 3+ miles from Mandali Forest Bungalow. There is no good camping 
ground near the station and good water is to be found only a t  a considerable distance.. 

[The Latitude pillar is 12 feet 64 inches north and 4.6 feet 10 inches west of the Trigonometrical Sta- 
t i o n . - ~ . ~ . ~ . ]  

Geodetic Latitude of the Trigonometrical Station = 30' 45' 56".07 
Reduction to Astronomical Station - - + 0 -13 

Geodetic Latitude of the Astronomical Station = 30 45 56 .20 

130. BBnsgop&l Tower Station (No. XXXV of the Budhon Meridional Series, volumg VII of the 
Account of the Operations &c.) is situated on a sandy mound ('7 or 8 feet in height) distant 600 yards 
west of the temple of Bhnsgophl, a place of Hindu pilgrimage : tahsil and pargana Sambhal, district 
Moradabad. 

The station consists of a tower of unburnt bricks and mud cement, 14 feet in diameter at  top, 
enclosing a central solid pillar of masonry 18.8 feet high : it has a mark-stone a t  a little below ground 
level, and another at  summit. The distances and directions of surrounding places are :-Sambhal town 
3 miles, N.E. ; Turmno Sarai 1.8 miles, E. by S. ; Gandhipura village 1 mile, N. by E. ; Busla village 1.7 
miles, W. by S. ; and Bahhdurpur Sarai 1.1 miles, S.W. by 8. 

[The Astronomical Station was situated 2429.7 feet west of the Trigonometrical Station. The azimuth of the 
latter from the former was 270" 1' 20" so that the Latitude pillar was 0.99 of a foot north of the prime vertical of the 
Trigonometrical Station.-G.P.L.c.] 

Geodetic Latitude of the Trigonometrical Station = 28' 93' 28".07 
Reduction to Astronomical Station - - + 0 -01 

Geodetic Latitude of the Astronomical Station = 28 33 28 -08 

131. Bhaorasa Hill Station [No. (V) of the Great Arc Meridional Series, Section 24' to 30°, 
volume I V  of the Account of the Operations 8c.I is situated on the highest point of a small rolling 
hilloclr of sandstone, which rises v@ry gently from the general level of the plain to the south and . west but falls more abruptly to the north and east. The Betwa river runs by the eastern end of the 
hill at  a distance of about 14 miles from the station. The height of the station above mean sea-level 
is 1,387 feet, but under 100 feet above the general level of the plain. The station lies in pargana 
BhaorSsa' of the Gwalior territories. The circumjacent villages, with their distances and directions 
are :-Bherkheri about 2 miles, N.W. ; Kiria about 2 miles, N.E. ; Salitra about 2 miles, S.S.W. ; and . 
Sarkandi about 2 miles, W. 

The station consists of a solid masonry pillar, about 11 feet high and 33 feet in diameter. I t  has a 
mark-stone a t  top, another at  bottom, and a third between them. 

[The Astronomical Station is situated 46 feet 3 inches from the Trigonometrical Station on an azimuth of 269" 17'. 
Before leaving the station a protecting pillar of the form of a square truncated pyramid, 3 feet 6 inches in height, was 
built over the Trigonometrical Statiou and a cairn of stones was heaped over all. The Latitude pillar was not protected.- 
o.P.L.c.] 

Geodetic Latitude of the Trigonometrical Station = 24' 8' 3".73 
Reduction to Astronomical Station - - + 0 a01 
Geodetic Latitude of the Astronomical Station = 24 8 3 '79 

132. Bhimsain Hill Station (No. XXVI of the Jabalpur Meridional Series, volume VI of the 
Account of the Operations 8c.) is on the boundary line between the tahsils of Bliandhra and SBkoli in 
the Bhandhra district of the Central Provinces. The villages of Manglee and Bandarjiri are 3 miles to 
the east. I t  lies in the lands of the village of Kotlirli. 

The pillar is solid and contains two marks, the distance between which has not been measured ; 
the height of the pillar is 6.67 feet. 

[The Astronomical Station, which was built over the mark-stone of the Trigonometrical Station, is situated on 
the highest part of a conspicuous range of hills and slightly south of the centre of gravity of the mass. The 
direction of the range is east and west, but the norther11 slopes are more gradual than the southern; 2 miles N.E. is a 
small range 400 feet high, and 3 miles long : 7 miles to the N.W. is a rather larger range but of no great importance. 
The northern horizon is broken by hills here and there but their small height and great distance render them barely 
visible. The only mountains to be seen towards the south are a small cluster some 12 miles off lying in a south-westerly 
dilsection. All the hills mentioned above are of but small significance and their effects should be very slight. A more 
likely source of local attraction than ally neighbouriug mouutains is the uniform slope of the ground downwards from 
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north to south, though this also should exercise no great effect on the astronomical latitude : the level of the ground at 
Eetan, 12 miles south of Bhimsain, is from 75 to 100 feet lower than that at Bhandira, 12 miles to the north, and the 
descent throughout is gradual. Taking the above facts into consideration, one may say that Bhimsain was a station well- 
suited for astronomical observations (as far as any station in the Central Provinces can be well-suited); a small local 
attraction say of l", is expected here to the north.-s.o.a.1 

The Astronomical Station is coincident with the Trigonometrical Station. 
Geodetic Latitude of the Astronomical Station = 20' 57' 35".96 

133. Birond Hill Station (No. VIII of the North-East Longitudinal Series, volume VII of the 
Account of the Operations &c.) is situated in pargana Dijnirao, thiina Haldnini of the Knmaun 
district and stands on the southern range of the Sub-Himalaya mountains. The village of Biroad 
is distant about 2+ miles to the N.N.E. 

The pillar is solid. It has a mark-stone at  top, and a mark engraved on the rock in  sitts". 
[The Astronomical Station coincides with the Trigonometrical Station. Immediately to north and sopth of 

the station, the ground falls rapidly to deep valleys, the bottoms of which are probably about tWOO feet above mean sea-level. 
The ridge including Birond peak runs, generally speaking, east and west. The station appears to be somewhat south of 
the ceutre of mass of the hill and a slight local disturbance to the north may be expected.-H.M.c.] 

The Astronomical Station is coincident witti the Trigonometrical Station. 
Geodetic Latitude of the Astrouomical Station = 29' 15' 14"-15 

134. Bithnok Hill Station (No. XXXVIII of the Jodhpore Meridional Series, volume I V S  
of the Account of the Operations &c.) is situated on the highest sand-hill of a range running N. and S., 
locally called Gajath 'l'hal, a few hundred yards south of a cart-track from Bithnok to Bagu villaqe. 
The station is in the lands of that village in pargana Magra of the Bickaneer territories. The pillar 
is solid, surrounded by a platform of sand and stones. No mention is made of a mark-stone having 
been placed at  the surface of the pillar. The azimuths and distances of the circumjacent villages are :- 
Bangarsar (~~proximately) 141°, miles 9 nearly; Bithnok 276", miles 5.22 ; and Mandal 323', miles 
10 nearly. 

[The Astronomical Station is coincident with the Trigonometrical Stlttion. Perfectly flat sandy desert : plumb- 
line unaffected by hills.-a.a.a.1 

Geodetic Latitude of the Astronomical Station = 27' 53' 22".03 

135. Bolarum Longitude Station (vide volume XV Appendix p. (8) of the Account of the 
Operations &c.) is 16.394 feet west, and 34.17 feet south of the old Longitude Station, which is in the 
compound of the Public Works Office, and 221.63 feet north of Bolarum Y. W. D. Office station. 
Bolarum is the cantonment for a portion of the garrison of Hyderabad, the capital of the Nizam. 

[The Latitude Station is identical with the new Longitude Station. To the north of Bolarum the general level of 
the country is higher than to the south, so that there may perhaps be some deviation of the plumb-line i u  the former 
direction, there is nothing in the immediate surroundings of the station to lead one expect any deviation.-o.~.~.c.] 

Geodetic Latitude of the Latitude Station = 17' 30' 13".41 

136. Bolikonda Hill Station (No. X I  of the Bider Longitudinal Series, volume VI of the 
Account of the Operations &c.) is in Gluk Warangal, Sar-t$luk Khamamet of the Nizam's territories. 
The hill is sacred to R6mismiirni, a IIindu deity whose image is carved in relief in stone and placed 
with its stone attendants in a rude enclosure. The top of the hill is fortified and would afford a safe 
refuge to small bands of robbers: rain water in sufficient quantity to form a plwtiful supply 
accumulates in a natural cistern in the rock within the walls. An annual fair is held on the hill top in 
honour of the god. 

The staiion consists of a solid pillar of masonry having two marks, one in its upper surface and 
the other 6.00 feet below' it. The azimuths and distances of the circumjacent villages are :-Inkfirti 
363" 56', miles 2.70; Bolikonda (deserted) 278" 13', miles 1.21 ; Tumapoili 235" 36', miles 2.10. 

[The Latitude pillar is built on the Trigo~iometrical Station situated on the top of a very steep rocky hill some 
1,500 feet high. To the north there is an inextensive isolated hill 1,200 or 1,400 feet high and distant a mile and there 
is a similar hill at the same distance to the south. There is a smaller hill distant 2 miles to the north and two small ones 
about 2 miles N.W., but as the station is not quite over the centre of gravity of the hill on which it stands, the local 
attraction should be insignificant-J.E.] 

The Astronomical Station is coincident with the Trigonometrical Station. 
Geodetic Latitude of the Astronomical Station r 17' 42' 35".82 
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137. Bos th  Tower Station (No. XXXVIII of the Great Arc Meridional Series, Section 24" 
to 30°, volume IV of the Account of the Operations PC.) is built on the high bank which bounds the 
bed of the river Jumna to the east in pargana DBdri of the Bulandshahr district. The adjacent 
villages are-Garabpur 3.9 miles, N.W., and Dtidri 3.6 miles, N.E. 

The station consists of a perforated pillar of masonry 50 feet high, haring a mark-stone on the 
ground floor. 

[The ~ a t i t u d e  pillar was situated 722 feet east of the Trigonometrical Station. The azimuth of the latter from 
the former was 90' 0' 3tiN, so that the latitudes of the two may be considered identical.-G.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 28' 30' 59".64 

138. Budhon Hill Station (No. I11 of the Calcutta Longitudinal Series, volume VI of the 
Account of the Operations &c.) is situated immediately above the village of that name, thdna Barodia, 
tahsil Kurai, pargana Banda, district Saugor. The station consists of a solid masonry pillar having ' 
three mark-stones, the two upper respectively 9 and 4 feet above the lowest. The distances and directions 
of surrounding villages are :-JBman Kheri 1.5 miles, N.W. ; Burruho 1.5 miles, N. ; Dubri 1.3 miles, 
E.N.E. ; Khirea 1.1 miles, E.S.E. ; and Kanera 2 miles, due 8. 

[The Latitude pillar is 51 feet east of the Trigonometrical Station on the flat-topped hill immediately north of 
Budhon village near the northern edge of the top. Both to north and south the country is covered with jungle and 
anomalies of refraction are riot to be expected. The immediate locality shows a deficiency of matter to the north and 
west to which one might attribute deflections of less than 0".5 in amount to the south and east.-H.M.c.] 

Geodetic Latitude of the Astronomical Station = 24P 5' 8"-41 

139. Burgpaili (or RBjula Ghiita) Hill Station (No. XLI of the Jabalpur Meridional Series,' 
volume VI of the Account of the Operations &c.) is situated about 2.5 miles E. of the village of 
Burgpaili ; pargana and tahsil Ch6nnGr of the Hyderabad States. 

The station consists of a solid, masonry pillar 41.5 feet high having two marks, the distance 
between which is not known. 

[The Latitude pillar is built on the Trigonometrical Station sitnated on a low narrow hill about 600 feet high. 
To the north there is nothing but the smallest of hills between the station and Ankora. In the immediate vicinity 1 mile 
to the S.W. there is a small hill about the same size as that on which the statiou is situated. Due south, distant 8 or 10 
miles, there is a fair-sized conical hill and in the distance, 20 or 30 miles off, the very considerable range in which Ramgir 
is situated. The attraction should be emall and to the south.-J.E.] 

The Astronomical Station is coincident with the Trigonometrical Station. 
Geodetic Latitude of the Astronomical Station = 18' 54' 7"-20 

140. Chamu Hill Station (No. XYII of the Jodhpore Meridional Series, volume IVA of the 
Accozcnt of the Operations gc . )  lies within the boundary of Chamu in thluk Ketu of the Jodhpur 
territories about a mile in a direction 42" E. of N. from it. 

The pillar, which is solid and 3 feet high, has been sunk so that its surface is level with the 
ground and has been built on a circular foundation 6 feet in diameter and 1 foot in thickness, resting on 
wooden piles. I t  contains two marks one a t  the surface and the other a t  the bottom of the pillar. 
B a r d n  village lies about 4 miles N.W. 

[The Astronomical Station is coincident with the Trigonometrical Station of Chamu. I t  is situated on a 
small sand-hill ill the midst of an immense plain: with the exception of a few sand-hills and small rocky hills here 
and there at wide intervals, there is nothing of a mountainous nature to be seen. No apparent cause exists for any 
deflection of the plumb-line.-s.G.B.] 

Geodetic Latitude of the Astronomical Station = 26O 39' 52"-74 

141. Chandaos Tower Station (No. XXXVI of the Great Arc Meridional Series-Section 24' 
to 30°, volume IV of the Account of the Operations gc.)  is built on a high bank of accumulated sand 
about 400 yards from the village of that name in pargana Khair of the Aligarh district. The adjacent 
villages are-Umri 5.9 miles, S.W., and Elampur 2.4 miles, N.W. 

The station consists of a perforated pillar bf masonry, 40 feet high and having a mark-stone on 
the ground floor. 

[The Astronomical Station is 1,272 feet east of the Trigonometrical Station and is not more than four inchea out 
of the prime vertical, the latitudes of the two points may therefore be considered identical. -G.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 28' 5' l"'59 
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142. Chandlpur Tower Station (No. XXII  of the East Coast Series, volume VI of the 
Account of the Operations &c.) which was on a sand-hill near the sea coast, about 6 miles E.S.E. of 
Balasore, was reported by Lieut. E. A. Tandy R.E. in 1898 to have entirely disappeared. There are no 
traces left of the station except broken pieces of masonry. 

p h e  Latitude pillar was erected on the sand-cliff 151 feet to the west of the assumed station. The cliff is about 
34 feet high and has a slope of about 60°, and its foot is just lapped by the sea at  high water. The pillar is about 24 feet 
hack from the face of the cliff. Except for the effect of the Bay of Bengal to the S.E., no local attraction is to be 
anticipated. There is a levelling bench-mark 50 yards south of the Latitude pillar marked G. T. S. B. M.-E.A.T.] 

The Latitude of the Astronomical Station is assumed to be the same aa that of the old Trigonometrical Station. 
Geodetic Latitude of the Astronomical Station = 21" 26' 36".99 

143. Chanduria (Chendoria) Tower Station (No. XXXVIII of the Calcutta Meridional Series 
volume V I I I  of the Account of the Operations PC.) is situated adout 300 yards N. of the nearest 
portion of the scattered village of this name, 43 miles E. of Lochan village near the intersection of the 
roads from R&iganj and Dinajpur; thdna Pirganj, pargana Klihra, district Dinajpur. The station 
consists of a solid tower of sun-dried bricks, enclosing a central pillar of masonry 20.75 feet in height 
and is marked in the usual manner. The azimuths and perambulated distances of the circumjacent 
villages are :-Brijgaon 316" 31', mile 0.77 ; Karnai 226" 28', miles 1-21; M k c h a  158" 41', miles 1.07 ; 
and Mahitdebpur 116" ll', mile 0.63. 

[The Latitude pillar is 45 feet east of the Trigonometrical Station. There is no reason to suppose any local 
influences disturbing the direction of the plumb-line. Half the Trigonometrical pillar remains standing, protected by an 
earthen mound. The "half way" mark is in good preservation. The latter was covered by a small pillar 2 feet square 

. in  section and about 2 feet high. The whole was then covered by earth.-H.M.c.] 
Geodetic Latitude of the Astronomical Station = 25" 4' 27'.47 

144. Chhnga Hill Station (No. LXXX of the Karachi Longitudinal Series, volume I11 of the 
Account of the Operations gc . )  is situated on a sand-hill bearing that name in that portion of the Thar, 
or Little-desert, appertaining to Bhlij. The town of Chelar lies to the east at  a distance of about 3+ 
miles. The pillar is solid, and 3 feet high. Mark-stones were embedded at  top and bottom, and 2 feet 
above the latter. 

[Though the Trigonometrical Station is described in Synoptical Volume 111 as having entirely disappeared, 
a portion of the original pillar, 2 feet in height, was found some 3 feet below the surface of the sand. The Latitude pillar 
is built over the Trigonometrical Station. There is no reason to suppose any deflection of the plumb-line.-H.M.c.] 

Geodetic Latitude of the Astronomical Station = 24" 58' 47n.00 

146. Chanisna Hill Station [No. I11 (Sinitha) of the Abu ~ e r i d i i n a l  Series, volume XIV of the 
Account of the Operatwm gc.1 is situated in the lands of the village ChaniBna, pargana and state YBlanpur. 
The station consists of a platform, enclosing a solid, circular and isolated pillar of masonry: there 
are two marks, one engraved on the rock in sitd and the other 3 feet above it in the upper surface of the 
pillar. The directions and distances of the circumjacent villages are :-ChaniBna Pu'.T%*. by W., mile 1; 
Gola N. by W., miles 2 ;  Vansol E. by N., miles 2;  Dhota S., miles 2$; and Varvddia S.W., miles 2. 

[The Astronomical Station at Chaniina is built on the prime vertical of the Trigonometrical Station of 
Chanicina, arld about N O  yards east of the latter. I t  is on the summit of a conspicuous sand heap. The southern 
horizon is broken by no hills : a few small conical heaps of rock lie S.E. and S.W. but the whole land to the south is 
flat. The Aravalli range commelrces 5 miles N.E., Mount Abu is 30 miles north, and Jairtij hill 20 miles N.W. The 
Aravallis are cousiderable hills aud northerly attraction is to be expected.-s.G.B.] 

Geodetic Latitude of the Astronomical Station 24" 6' 3 6 O . 6 4  

146. CharaldAnga Tower Station (No. XXVII of the Calcutta Meridional Series, 'volume V I I I  
of the Account of the Operations &c.) is situated in thSna G~masht~apur, pargana Yaltapur, district 
Malda. It is on the Barind, in the middle of a patch of thick thorny jungle, about 6+ miles E. by N. 
of the large village of Bangabhri on the left bank of the Mahdnada river and 6; miles N.W. of 
Chotipur on the high road from Godagdri to Dinajpur. The station consists of a square solid tower 
of sun-dried bricks, enclosing a central pillar of masonry. The azimuths and perambulated distances of 
the circumjacent villa~es are :-CharaldCtnga 67" lo', mile 0.30 ; Rzimkandar 119" Eil', mile 0.64 ; 
Bhudebpur 193" 18', mile 0.37 ; and Sujanagar or Magrakandar 267" 52', mile 0.44. 

[The Latitude pillar is 220.8 feet east of the Trigonometrical Station. and in the true prime vertical of the same. 
The surrounding country is undulating, covered with patches of thorn jungle. To the west there is a lowlying bit of ground 
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of considerable extent. There is however no apparent cause of any appreciable local disturbance of the direction of the 
plumb-line. The lower mark of the Trigonometrical Station is in satisfactory preservation, though the tower itself has 
fallen and now forms an earthen mound some 14 feet high.-H.M.c.] 

Geodetic Latitude of the Astronomical Station = 2ko 52' 4V.95 

147. Colhba Latitude Station is 7 feet west and 9 inches south of the Bombay Longitude Station 
(vide volume I X  of the Account of the Operations 8 c . ) .  The Longitude Station is situated in the com- 
pound of the Colhba Observatory, 55 feet north, and 53 feet east of Coltiba s., a secondary station of 
the Bombay Longitudinal Series. 

p h e  Latitude Station consists of a circular masonry pillar 3 feet in diameter and 2 feet 6 inchea in height.-G.P.L.c.] 
Geodetic Latitude of the Longitude Station = 18" 53' 49"-49 
Reduction to Latitude Station - - - 0 -01 

Geodetic Latitude of the Latitude Station = 18 53 49 -48 , 

148. Cuttack or Barabati Hill Station (No. XXXV of the East Coast Series, volume V I  
of the Account of the Operations PC.) is situated on a mound or bastion in the old ruined fort of 
Cuttack. The station is marked by a stone embedded in the surface of a paka platform. \ 

[The Astronomical Station is on a large mound o;hillock in the old fort and within 100 yards of Cuttack Club. 
There are a few small hills 12 miles to the north, and some more colisiderable ones 40 to 50 miles in the same direction ; 
the whole of these might account for a northerly attraction of 1". The sea is 50 miles distant to the S.E. The Latitude 
was observed from the Trigonometrical Station.-E.A T.] 

Geodetic Latitude of the Astronomical~Station = 20' 29' 0"-68 

149. Daihdhari Hill Station (No. I1 of the Great Arc Meridional Series, Section 24" to 30°, volume 
I V  of the Bccownt of the Operatwne &c.) is situated on a low detached hill in the Gwalior territory. 
The adjacent places, with their distances and directions are:-Sadhora, a town and railway station, 
about 4 miles, 8.W. ; and the large village and railway station of Puchar about 6+ miles, S.E. I n  1898 
the pillar of the Trigonometrical Station mas found to have been destroyed; it had been dug out 
and the mark-stones removed or displaced. The well surrounding the pillar was however intact and i t  
was assumed fliat the centre of this well mould define with sufficient exactness the position of the old 

' mark. A mark-stone was consequently placed at  the bottom of the well and adjusted centrally and then 
a paka pillar 3 feet 6 inches in diameter was built to the level of the surface of the platform, making 
it 5 feet high, and a second mark-stone was placed on the top of the pillar in the normal of the lower one. 

[The station stands on the highest point on an unimportant isolated hill about 100 feet above the surrounding 
plain. The top is fairly level and about 50 yards wide by 150 long, the direction of the length being north and south. 
The station is at the northern edge. Similar small hills are scattered over the country at intervals, the nearest being 
about 14 miles from the station. The Astronomical Station consists of the usual circular pillar suitable for the zenith sector, 
and is situated 58 feet 6 inches west and 2 feet 4 inches north of the Trigonometrical Station.-G.P.L.c.] 

Geodetic Latitude of the Trigonometrical Station = 24" 38' 17"-57 
Reduction to Astronomical Station - - * +  0 . 0 2  

Geodetic Latitude of the Astronomical Station = fL4( 38 17 -59 

150. Dalea Hill Station (No. XI1 of the Bildspur Meridional Series, volume V I  of the Account 
of the Operations 8c . )  is situated in the lands of Ambdli, pargana Kenda, district Bildspur of the 
Central Provinces. It is on a small isolated peak, locally so named, which overlooks the plains and 
is separated from the great mass of hills to the north by a distance of about 10 miles. The station 
consists of a solid pillar of masonry, having two marks, one in the upper surface and the other 4 feet 
below it on the rock in sitd. The azimuths and estimated distances of the circumjacent villages are :- 
Nawhgaon 176" 54', miles 1-75 ; Billiban 227" 9', miles 2 ; and ~mb61i  321" 48', miles 2. 

[Dalea is on a steep pointed hill rising 600 or 700 feet above the plain. I t  is amongst the southernmost of the 
masses of hills which stretch all across the country to the north. A local attraction of about 5" N.W. might be ex- 
pected. The Astronomical Station was coincident with the Trigonometrical Station.-E.A.T.] 

Geodetic Latitude of the Astronomical Station = 23' 19' 33".62 

151. DBnapa Hill Station (No. XIV of the Madras Meridional and Coast Series, volume XI11 of 
the Account of the Operatwns &c.) is situated in the lands of the village GiirEphd, Wuk Narsaraiipet, 
district Kistna. It b on a range of hills lying .nearly ON. and 5. and about 1+ miles W. of the high 
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road from Madras to Hyderabad. The station is not on the highest peak of the hill, that being 
taken up by a place of worship. The station consists of a solid pillar of masonty having two marks, 
one engraved on the rock in sitd and the other 1 foot above-it. The directions and distances of the cir- 
cumjacent villages are :-KappGrap6d E.: miles 1: ; Vaidana N.E., miles 2 f ;  Kukutlapalle N., miles 2  ; 
GijrEpBd W. by S., miles 2+; and the place of worship on the summit of the hill is N. by W. at  a 
distance of about 150 to 200 yards. 

[The Astronomical Station is built in the prime vertical of the Trigonometrical Station, 1 mile and 44 yards to tlie 
east of it. I t  is about a mile to the west of the village of Kapurpad through which the main road runs. A number of 
rattler high hills belt the horizon on every side but in such a way as not to cause deviation of the plumb-line in the 
meridian.--G.P.L.c.] 

Geodetic Latitude of the Astronomical Station . = 15' 56' 0". 14 

152. Dargawa Hill Station (No. I1 of the Budhon Meridional Series, volume VI I  of the 
dccolcnt of the Operntions.&c.) is situated in the lands of Dargawa village ; pargana Baldeogarh of 
the Orchha or Tehri State. It is on steep rocky ridge running nearly north and south, a t  the northern 
foot of which is the village Dargawa 0.4 mile from the station. The distances and directions of other 
surrounding villages are :-Parra 0.3 mile, N.W. ; Rasoi 1 mile, N.N.W. ; Bhadaura 1-41 miles, S.S.W. ; 
and Magarkhera 1.6 miles, E.S.E. The station is marked on the rock in sit&. 

[Tbe Astronomical Statiou is built in the prime vertical of the Trigonometrical Station and 1369 feet east of it. 
The Trigouometrical Station is on a steep rocky ridge riving abruptly 500 feet above the surrounding plain, the Latitude 
pillar being at the foot of the slopq. The local masses are not capable of producing any defection of the plumb-line 
of appreciable amount.' The small attraction that may exist should be to the S.W.-H.M.c.] 

Geodetic Latitude of the Astronomical Station = 24" 37' 13".21 

153. DariBpur Tower Station (No. V I I I  of the East Coast Series, volume VI  of the Accoz~rtt 
of the Ope?-ations PC.) is situated on an elevated sand-ridge about 300 yards from the village of Darih- 
pur-Bamaria which bears 137" 30', in pargana Biilijora, district Midnapore. The road from Contai to 
Kedgri passes about 3 miles to the west of the station, and the Rasalpur ferry is about 3.25 miles ,N.W. 
The bearings and distances of the surrounding villages are :-PartAbpur 50" O', mile 0.6 ; and Gopiniitl~pur 
340" 0', mile 0.3. A temple, which stands on the same ridge as the station, bears 251" 40' and is 
distant 0.4 of a mile. The station consists of a solid pillar of masonry, having a mark-stone at the 
bottom. 

[The Astronomical Station is on the sea dyke 200 yards east of Dariipur inspection bungalow. The const of the Bay 
of Bengal lies 2 miles S.E. and 3 miles S. Beyond the vicir~ity of the sea there is no fact likely to cause local attraction. 
The Latitude pillar is to the east of the Trigonometrical Station 28 feet from it, and in the prime vertical. There seems abvo- 
lutely no shadow of doubt as to the identity of the Trigonometrical Station, but the pillar is white-washed, and there 
is no mark on the top and it is not the right height. Its height is 13 feet from bottom mark.-E.A.T.] 

Geodetic Latitude of the Astronomical Station = 21' 47' 27".95 

154. Darutippa (also called Mangalap6pGmtippa) Station (No. XXV of the Madras Meridional 
and Coast Series, volume XI11 of the Account of the Operations Rc.) is situated in the lands of the 
village of ChalamchBrla, tjluk Kandukur, district Nellore. It is about 46 miles S. by E. of the village 
of Gudlhr, and 63 miles W.S. W. of TEttu on the road from Madras to Ongole. The directions and 
distances of the circum.jacent villages are:-Pcddavaram S.W. by S., miles 16; ChalamchGrla S.E., 
miles 3 ; AmmavaripBlEm W. by N., miles la ; and Potl6r N.E. by N., miles 3. 

[The Astronomical Station is built in the prime vertical of the Trigonometrical Station, 1430 yards to the west of i t  , 

and about 4 a mile to the east oE the village AmmavaripQGm which lies close to a large tank. The surrounding country is 
very flat aud no deviation is to be anticipated. The Trigonometrical Station had fallen into very bad repair in 1891.- 
Q.PIL.c.] 

Geodetic Latitude of the Astronomical Station = 15" 0' 36".47 

165. Deesa Longitude Station (vide volume I X  of the Account of the Qeratwns PC.) is situated 
in the compound of the Telegraph Office. It is 89 feet S. and 56 feet W. of Deesa Telegraph Office s., 
a secondary station of the Abu Meridional Series. 

[The Latitude Statibn at ~ e e ~ a  is coincident with the Longitude Station sod 20 feet from the eastern corner 
of the new Telegraph Office. The Aravalli Hills lie 4.0 miles east : Mount Abu is 20 miles north-east, and a few isolated 
rocky hilla protrude here and there: otherwise the whole country is a flat desert.--s.o.a.1 

Geodetic Latitude of the Latitude Station = 24" 15' 29"*35 
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156. Dehra Dlin Base-line East End Station [No. (IX) of the Great Arc Meridional Series, 
Section 24" to 30°, volume IV of the Account of tile ope ratio?^ PC.] is situated on the extremity 
of one of the spurs of the Ghtiti or Siwalik range of hills in the district of DehraDGn. The 
nearest village is Mohabawhla, about a mile to the south-east. The ~ s a n  river winds round the 
foot of the spur, and one branch of it takes its rise in a ravine about 100 yards to the mest- 
ward of the station. For its protection and to facilitate identification, a tower was built 
over the masonry platform with sides parallel or perpendicular to the line of the base, and with an 
arched passage 5.feet wide and 6 feet high, to allow of access to the mark-stones, should the 
base be remeasured at  any future time. The mark in the stone on the summit of the tower is 8.71 feet 
above Colonel Everest's upper mark, and consequently 1967'78 feet above the mean sea-level of 
Karachi harbour. 

[The Astronomical Station consists of a circular masonry pillar 3 feet in diameter, and 2 feet 6 inchea in height. 
Its upper surface is level with the ground. I t  is situated on the prime vertical of the Baae-line station and 22 feet 3& 
inches to the west of it. The Siwalik hills rise immediately to the south of this station and probably tend to reduce the 
effect of the attraction of the Himalaya.-G.P.LC.] 

Geodetic Latitude of the Astronomical Station = 30' 17' 7".35 

157. Dehra Dhn Longitude Station (vide volume XV of the Account of the Operations PC.) is 
, situated in the north-eastern portion of the Survey of India Office compound, 33 feet 64 inches north of 

the Haig Observatory, 43 feet 6 inches from the northern boundary wall measured on the ray to the 
31ussooree eastern meridian mark, and 628 feet 9 inches due east of the smaller Photo-heliograph 
Observatory called Dehra Dome Observatory T. S. (new) in Synoptical Volume 11. 

Dehra DGn (Hdg Observatory) h t i t ude  Station is 66 feet 5 inches east of the Haig Observatory. 
It is 39 feet 114 inches south and 89 feet 8 inclies east of the Dehra Dlin Longitude Station. 

Gebdetic Latitude of the Longitude Station = 30' 19' 29".13 
Reduction to Latitude Station - - - 0 .# 
Geodetic Lptitude of the Latitude Station = 30 19 28 -73 

158. Dera Din Yaniih Platform Station (No. CXII of the Great Indus Series, volume I11 
of the Account of the Operations ec.) is situated on the top of the N.W. bastion of the old kacha 
fort so called; thhna Dera Din Panhh, tahsil AdGkot, district Muzaffargarh. The pillar, 6 feet 
deep, was countersunk into the bastion, and a mark-stone placed at its upper surface. 

[The Astronomical Station was 300 feet due west of the Trigonometrical Station. The Suleim6n Mountains are 
visible all along the horizon from N.W. to S.W. Slight northerly attraction is to be expected.-s.G.B.] 

Geodetic Latitude of the Astronomical Station = 30' 34' 1".87 

159. , Dhauleshvar Hill Station (No. XXVII of the Bombay Longitudinal Series, volume XI1  
of the Account of the Operations PC.) is situated on the roof of the temple of this name 
on a range of hills runningmE. and TV.: it is about 24 miles E.N.E. of the BorghBt, and on the 
high road from tlie town of Jejnri to the railway station of Uruli on the G. I. P. line. The station is 
on the bouridary of the villages of Dalimb and Amla of ttilukas Purandhar and Bhimthadi, district 
Yoona. The directions and distances of the circumjacent villages are:-Dalimb N.N.W., miles 
1+ ; Valti W. by N., miles 39 ; Vaghapur S.W., miles 3$ ; Amla S. by E., miles 1% ; and Malsiras 
E.S.E., miles 4$. 

[The Astronomical Station was built in the prime vertical about 25 feet to the west of the Trigonometricd Station. 
The hill is the highest point of a range which runs almost exactly east and west. The valley to the north is about 1100 
feet below the station; while that to the south is only some 600 feet below, and besides this there are other hills to the 
south and none of any consequence to the north; so that it appears probable that there may be some deviation of the 
plumb-line to the south.-G.P.L.c.] 

Geodetic Latitude of the Astronomical Station ' = 18' 25' 41".64 

160. Dhiilipalla Station (No. VI I  of the Madras Meridional and Coast Series, volume XI11 of 
the Account of the Operatioras &c.) is situated in the lands of the village of Dhhlipalla, tQuk SattBnapalle, 
district Kistna. It is on high ground in the midst of fields and lies about miles N.W. by W. 
of the taluk town of SattEnapalle on the high road from Hyderabad t;o Gunthr, and the same 
distance N.N.W. of the large village of Mandala. The directions and distances of the circum- 
jacent villages are;--Bhrugubanda N. by E., miles 1i;  Dhlilipalla 8. by W., miles la; MakkapBd 
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N.W., miles 2i; RZddigbdEm W. by N., miles 24 ; and T6ndapi S.W. by S., miles 3i .  The station 
consists of a platform of stones and earth enclosing a solid, circular and isolated pillar of masonry in 
which are three mark-stones, one embedded in the soil and two others at  3 and 6 feet above it. 

[The Latitude pillar is built on the Trigonometrical Station. The surrounding country consists of a series of 
undulations. There is a range of hills, running S.W. to N.E. and terminating at a distance of 15 miles. The nearest 
point is about 8 miles off. There is another range running in the same direction-bearing S.E. from the station at a dis- 
tance of 12 miles and there is a small isolated hill due south 15 or 20 miles off. There is probably a little aorthern 
attraction.-J,E.] 

Geodetic Latitude of the Astronomical Station = 16" 25' 56".75 ' 

161. Didhwa Hill Station (No. LXI I  of the Karachi Longitudinal Series, volume I11 of the 
Accomt of the Operations &c.) is situated on a sand-hill in the Thar or Little-desert, and distant 
from the hamlet of DidAwa of a mile. It is in the Jodhpore territories. 

w e  Astronomical Station is directly over the Trigonometrical Station of the same name. The nearkt village is 
Bidabav, 14 miles to N.E. The country is rugged in appearance-the sind-hills being steep and much eroded by water. 
There are no grounds for expecting a deflection of the plumb-line from local causes. The Trigonometrical pillar had 
entirely disappeared, the bottom mark and foundation being found with di5culty.-H.M.c.] 

Geodetic Latitude of the Astronomical Station = 24P 51' 19".36 . 
162. Diwai Hill Station (No. XXXIII  of the Jabalpur Meridional Series, volume VI of the 

Account of the Operations &c.) is situated in the lands of the village of Yomlirna ; pargana GhBtklil, 
tahsil M61, district ChBnda. The village of Kauarji lies about 4 miles W. by N. The station 
consists of a solid pillar of masonry having two marks. , 

[The Latitude pillar is built on the Trigonometrical Station which is on the top of a hill some 900 feet high. 
The hill is so thickly covered with a dense bamboo jrlngle that it is difficult to see the features of the surrounding country. 
I t  is certain that there are no hills of any extent either to the north or south and as far as can be judged, the small hills 
are about equally distributed so that no local attraction need be expected.-J.E.] 

Geodetic Latitude of the Astronomical Station = 19' 49' 32"- 57 

163. Gudali Hill Station (No. XXXVIII of the Madras Meridional and Coast Series, volume 
XI11 of the Account of the Operations &c.) is situated in the lands of the village of Gudali, t6luk 
Gudur, district Nellore. It is on an isolated rocky hill lying about 9 a mile from the left bank of the 
Smarnamukhi river and immediately N. of the village of Gudali ; about one mile S.W. of the high 
road from Dugarazpatanam. The directions and distances of the circumjacent villages are:-Kote 
N.E. by E., miles 29 ; Kurrugijnda W., miles 4 ; Kasipuram S.E., miles 1:; RazupAlEm W. by N., 
mile 4.; and TinnelapGdi E.S.E., miles 12. The station consists of a platform of stones and earth 
enclos~ng a solid, circular and isolated pillar of masonry, having two marks, one engraved on the rock 
in sitd and the other 6 feet above it. 

[The Astronomical Station coincides with the Trigonometrical Station and is situated on the highest point of a hill 
some 300feet higher than the surrounding country. This highest point is not over the centre of the mass of the hill but to 
the north-west of it, so that a slight deviation to the south may possibly exist. The surrounding country is flat or gently ' 
undulating for miles so that PO other source of deviation is apparent.-Q.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 14' 1' 9"-45 

164. Glirmi Tower Station (No. XVII of the Budhon Meridional Series, volume VI I  of the 
Accozcnt o f  the Operations gc.)  is situated on a bastion at  a northern angle of the mud fort attached to the 
village of GGrmi which lies between the Shnichri hills and the Chambal river : in the Gwalior State. 

.The distances and directions of the surrounding villages are :-Silauli 1.6 miles, N.W. by W. ; Kalyhpura 
1.6 miles, S.W. by W. ; and Gopiilpura 1.4 miles, E. by S. 

m e  Latitude pillar is 920 feet due west of the Trigonometrical Station. The Trigonometrical Station originally 
consisted of a tower, with upper and lower marks, on the northern bastion of the mud fort in G6rmi village. Both tower 
and bastion have been destroyed by the action of the weather-the tower completely so-so that in time the lower mark 
became exposed. The short pilaster like stone on which this mark had been cut, originally buried with its longer axis 
vertical, had, as the bastion crumbled away, fallen to one side. I t  was however re-erected by a Patwari about 1898. I t  is 
evident, however, that if the tower had been in the centre of the bastion, the error in the present position of the stone 
cannot be more than 1 foot in any direction. Local disturbances of the plumb-line either in meridian or in prime vertical 
are not to be expected.-E.M.C.] 

Gteodetic Latitude of the Astronomical Station = 26' 36' aN.63 
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165. Hhthbena Hill Station (No. XLII I  of .the Bilitspur Meridional Series, volume V I  of the 
Account of the Operations &c.) is situated in the lands of the village of Kotgaon, pargana Rhigarh of 
the Jaipur State. It is on a long, high, isolated hill lying east and west. The directions and 
estimated distances of the circumjacent villages are:-Kotgaon E., about 2.5 miles; the town of 
R&igarh N.E., about 3.76 miles ; Birsdri village S.E., about 3 miles ; and the deserted village of Hhthbena 
N.W., about 2 miles. The boundary between Jaipur and Bastar passes about 4 or 5 miles to the west 
of the station. The station consists oE a solid pillar of masonry having two marks, one on the upper 
surface and the other engraved on the rock in situ". 

[The Astronomical Station coincides with the Trigonometrical Station. I t  is on the highest of a small group of 
low hills and is about 500 feet above the surrounding plain. There is no apparent reason to expect any particular 
local attraction.-E.A.T.] 

Geodetic Latitude of the Astronomical Station = 19" 51' 42".34 

166. Jalpaiguri Station (a secondary station of the Assam Longitudinal Series), is situated 
on the roof of the Deputy 31agistrateys kachahri, a paka building on a piece of land between the Tista 
and Kulla rivers. The mark is 36 feet 4 inches, 26 feet 6 inches, 33 feet 6 inches and 22 feet 3 inches 
distant respectively from N..W., S.W., N.E. and S.E. corners of the roof. 

[The Latitude Station is 86.5 feet east of the Longitude Station (vide volume X of the Account of the Operations 
he.) and 228 feet north OF the Trigonometrical Station. The station consists of an isolated pillar of masonry, 3 feet in dia- 
meter, the top of which is flush with the ground surface. The Trigonometrical Station is in perfect preservation.-H.M.c.] 

Geodetic Latitude of the Trigonometrical Station = 26' 31' 15"- 13 
Reduction to Latitude Station - - + 2 -26 . 
Geodetic Latitude of the Latitude Station = 26 31 17 -39 

167. Jambo Hill Station (No. XXVI of the Jodhpore Meridional Series, volume IVA of the 
Accomt of the Operations &c.) is situated in the lands of the village of Naneo, pargana Phalodi of the 
Jodbpur territories. It is distant 2.4 miles from the village of Jambo, on a long sand-ridge which 
runs in a N.E. and S.W. direction. The azimuths and distances of the circumjacent places are :- 
Pl~alodi t o m  45", miles 13.75 ; Sawanti village 76' 30', miles 3 ; and BBp village of the Jaisalmer territories 
125", miles 12.2. The station consists of a solid pillar of masonry, having three mark-stones, one in the 
upper surface of the pillar, the second a t  the bottom of the pillar and the third at the bottom of the 
foundation. 

['l'he Astronomical Station is coincident with the Trigonometrical Station of Jambo. I t  is situated on a small 
sand-ridge in the midst of a flat sandy desert : with the exception of small sand-hills, the whole desert is a plain as far as 
the eye can reach. No apparent cause exists for deflection OF the plumb-line.-s.o.n.1 

Geodetic Latitude of the Astronomical Station = 27" 16' 28".88 * 

168. Kalihpur Hill Station [No. (YII) of the Great Arc Meridional Series, Section 24" to 30°, 
vide Base-line figures in volume I11 of the Account of the Operations &c.] is situated in the lands of 
the village of Kahnpur  in pargana Sironj of the Tonk State. It is on a flat, elevated ridge of iron-clay 
formation, locally called Bhuri Tori, which skirts the Sironj valley to the S.W. and N. The station 
consists of a solid pillar of masonry 2 feet high, containing mark-stones at  top and bottom and enclosed 
in a platform of solid masonry 149 feet square. 

[Tlie Trigonometrical Station, which is 1,765 feet above mean sea-level, is on the highest of a series of rolling hill8 
or downs which form the eastern edge of an extensive plateau about 170 feet higher than the plain to the east. The edge 
of the plateau runs north and then north-east a?d disappears in the distance; i t  is somewhat higher than the central parts 
and more undulating. The town of Sironj lies about 21 miles to the south-east. The Latitude pillar is situated on the 
east side of the Trigonometrical Station on an Azimuth of 270" 4' 38" and at a distance of 39 feet 7 inches, so that the 
latitudes of the two may be considered identical.-c.~.~.c.] 

The adopted value of latitude (vide Chapter IV) is 24" 7' 11" -26 

169. mmkhera Hill Station [No. (IV) of the Karachi Longitudinal Series, volume 111 of the 
Account of the Operations gc.] is situated in the lgnds of the village oE Imlani, in pargana Sironj of 
the territories of the Nawab of Tonk. The circumjacent villages, with their distances and directions 
are :-Imlani 2 miles, N.W. ; Kdmkhera 1+ miles, W. ; Ladhora about 2 miles, N. ; and Kua about 2 
miles, S. The pillar is solid, and 10 feet hiqh. It has a mark-stone a t  top, another a t  bottom, and two 
others at distances of 2 and 6 feet respectively above the latter. 
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[The Trigonometrical Station is on a flat-topped hill near the southern end of the KaliLnpnr plateau. I ts  height 
is 1,780 feet above mean sea-level. Ttie Latitude pillar is situated in the prime vertical of the Trigonometrical Station 
and 4.43 feet 11 inches east of it.-o.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 23" 59' 44".93 

170. Kanheri Hill Station (No. XVII I  of the Bombay Longitudinal Series, volume XI1  of the 
dcaount of the Operations PC.) is situated on a knoll of the BAleghBt range, about of a mile N.W. 
of the road from S4wargaon to Vhi,  and 4# miles N.E. by E. of the large village of Bhum. I t  is in 
-the lands of the village of Kanheri, district Naldurg, Nizam's territory. The directions and distances of 
the circumjacent villages are:-Kan&ra N.E. by N., miles la; SonAgiri W. by N., miles 4 ;  Yardi 
E. by N., miles 29; Hadangiri S.S.W., miles 2 ; and BonA,&i W. by N., miles 34. The station consists 
of a perforated pillar of masonry 4.9 feet high and has an aperture giving access to the lower mark. 

p h e  Astronomical Station is coincident with the Trigonometrical Station. I t  is situated on a high point of the 
edge of tbe great raised plateau which extends to the north-east. This edge is a very marked feature, being some 800 feet 
above the country to the S.W. and rises rather abruptly. Its general direction is from N.W. to S.E. and it is possihle 
therefore that, there being so much more elevated ground to the north than to the south, there may be some deviation of 
the plumb-line in the former direction. So far as immediate surroundings are concerned, the station is well placed.- 
G.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 18" 29' 3OUm75 

171. Kada Hill Station (No. L of the BilSspur Meridional Series, volume V I  of the 
A c c m t  of the Operations PC.) is situated in the lands of the village of Tangapal which lies about 
2.6 miles N. ; pargana Ambra of the Bastar State. It is on a well known hill of that name forming the 
highest of a series of undulations on the north bank of the Indrhvati. The pillar is solid and contains 
two marks, the upper 2-96 feet above the lower which is engraved on a block of stone imbedded in the 
foundation. The azimuths and distances of the circumjacent villages are :-Dasapal 104r0, miles 2.76 ; 
and Auli 241°, miles 3.37. The boundary between Jaipur and Bastar runs through the centre of the 
village of Auli which is thus partly subject to the jurisdiction of Jaipur and partly to that of Bastar. 

[The Astronomical Station is on a low hill in an undulating country, and is identical with the Trigonometrical 
Station. The Eastern Ghiits are nearly 4dl miles distant and.might account for a local attraction of 1" to the S.E.-E.A.T.] . 

Geodetic Latitude of the Astronomical Station = 19" 12' 5"-98 

172. Kgmthol Hill Station (No. CIV of 'the Karachi Longitudinal Series, volume I11 of the 
Account of the Operations PC.) is situated in the Karachi Collectorate of Sind, on the highest part of a 
hill of the same name. The pillar is 3 feet high. 

p h e  Latitude pillar is 310) feet due east of the Trigonometrical Station which is on the highest point of a 
emall hill, 3 miles S.S.W. of Janabad Railway Station, N.W. Railway. A deflection of not more than 2" to the N.N.W. 
might be caused by the lower Baluchistau hills, the outer ranges of which are some 20 miles distant.-E.M.c.] 

Geodetic Latitude of the Astronomical Station = 24" 53' 46".69 

' 173. K a u h  Hill Station is situated on the extreme summit of the range known locally as 
Kaulia. This range forms part of the Kukani hill and lies due west of the Resident's bungalow a t  Kukani. 
The mark is about 33 hours sharp walk from the Residency in Katmandu. The bearings of the adjacent 
places are :-N.W. corner of Prime Minister's House (new) 324" 5'' Katmandu Clock Tower 324" 15', 
Kukani Bungalow 90" 66', Budhnath Pagoda 307" 66' and Rocko 12" 30'. A wooden peg, into the centre 
of which a nail has been driven, marks the site of observation. The mark has been covered with 
an old tin and surrounded by large rocks forming a cairn 6 feet in diameter and about 7 feet high. The 
position of the station wae determined from observations to known peaks. 

Captain Wood's " Report on the Identification and Nomenclature of the Himalayan Peak8 as sem 
from Katmandu, Nepal " published in 1904, gives the geodetic co-ordinates of Kaulia as follows :- 

Latitude 27" 48' 68".6 
Longitude 86" 16' 4Y.9 

174, Khankharia Station (No. L I  of the Karachi Longitudimal ' Series, volume I11 of the 
Account o f  the Operotwne'Pc.) is situated on a sand-hill 1) miles. from Lelawa village? which is on the 
telegraph line from Deesa to Umarkot. The station is in Pdanpur State. The large village of Ninawa 
lies about 39 miles to the N.E., and Baja village is distant about 23 miles. The station consists of a 
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solid pillar of masonry 8 fe$t high, having five marks, one a t  its base, and the others 2, 6, 7 and 8 feet 
regpectively above it. 

[The Astronomical Station is on the prime vertical and 41) feet west of the Trigonometrical Station. I t  is about 30 
miles from Deesa. The outTskirts of the Jeypore hill tracts are some 60 miles to the N.E. The country is one of undulat- 
ing sand-hills., There is no apparent local cause of deflection of the plumb-line at this station.-H.M.~.] 

Geodetic Latitude of the Astronomical Station = 24' 36' 56".19 

175. Khhpisura Hill Station (No. XXI  of the Bombay Longitudinal Series, volume X I 1  of 
the Account of the Operations Re.) is situated in the lands of the village of Kkdgaon, t4luka Shrigonds 
of the Ahmednagar district, on a hill about 13 miles S.W.. of the village of Khhngad. The station 
consists of a solid pillar of masonry having two mark-stones, one a t  the ground level and the other . 
1 foot 73 inches below it. The directions and distances of the circumjacent villages are :-Vadghula 
N., miles 2 ; Khadgaon E.N.E., rhiles 2;  Bhangaon S.W., miles 32; and Dhorja W.S. W., miles 32. 

[The Astronomical Station is coincident with the Trigonometrical Station. I t  is situated on a flat-topped hill which 
forms the eastern flank af a pass through a range which runs rather irregularly to the N.W. A considerable spur rutrs 
out to the north, while to the south the fall is abrupt. The hills to tlie S.E. on the other side of the pass are of much 
the same height. The level of the county is somewhat higher towards the north than towards the south, and this to- 
gether with the spur to the north, mentioned above, may cause some deviation to the north.-G.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 18' 45' 30"-65 

176. Khirsar Hill Station (No. XLIV of the Jodhpore Meridional Series, volume IVA of the 
d c c m t  of the Operations @c.) is situated in the lands of the village of Khirsar in pargana Pangal of the 
Bickaneer territories. The hill slopes gently from the south and terminates abruptly to the north 
being there 186 feet above the adjacent plain. The path from Dattohar to Pungal runs south of the 
hill. The pillar, which is surrounded by a platform of stones and sand, is solid and 6.15 feet high 
with a foundation one foot deep, and has three mark-stones, one at  the top of the foundation, a second 2.54 
feet above it and the third 2.60 feet above the second, flus11 with the top of the pillar. The 
approximate directions and distances of the circumjacent villages are :-Dattohar S.W. by S., miles 
10'05 ; Pungal E., miles 9.5 ; Ramra S., miles 6 nearly ; and Khirsar E. by S., miles 3.37. 

[The hamlet of Khirsar, mentioned by Colonel Rogers in 1874, has disappeared ; there was no village within a 
day's march, and water had to be brought daily from Pungal, a distance of 11 miles. Perfectly flat sandy desert; plumb- 
line undected by hills. The Astronomical Station was coincident with the Trigonometrical Station.--s.o.s.] 

Geodetic Latitude of the Astronomical Station = 28' 29' 4Y.91 

177. Khori Tower Station (No. XCI of the Karachi Longitudinal Series, volume I11 of the 
Account of the Operations PC.) is situated in the Hyderabad Collectorate of Sind a t  about 1 mile from 
the largest of the three villages after which it is named. The village of Kariana is distant 2+ miles, 
at  an azimuth of 350°, and that of Rain 1.3 miles nearly due N. The pillar is 15 feet high, and has 
five mark-stones imbedded in0it,  one a t  level of foundation, the others at  6, 12, 14 and 16 feet 
respectively above it. 

[The Latitude pillar is 106 feet due weat of the Trigonometrical Station. I t  is situated on the Sind plains 5# miles 
N.W. from DBd6h village. The Trigonometrical Station was in good condition in 1901. There is no apparent cause for ' 
any deflection of the plumb-line.-H .u.c.] 

Geodetic Latitude of the Astronomical Station = 25' 0' 31"-53 

178. Khundhbolo Hill Station (No. X L I  of the East Coast Series, volume V I  of the Accozclzd 
of the Operations PC.) is on the summit of the highest of the elevated and extensive hilly tract lying 
to the west of the Chilka lake and dividing Gumsfir from BhBnpur. The hill on which the station is 
situated belongs partly to the former and partly to the latter ; the part whereon the station is, appertains 
to the village of Koriichbli in the Gumstir estate, district Ganjam. The country round is covered with 
heavy tree jungle and is very thinly populated; such small hamlets as exist are inhabited chiefly by 
Khonds. The nearest village is kals61i in the Gumslir estate and i t  is distant about 10 miles to the 
north-west. The ascent which is long and easy, commences from the small village of Anp6rn4, distant 
about 5 miles, N.E., and passes by the deserted Khond hamlet of Rhjan. The pillar is solid, and con- 
tains two marks, one a t  the upper surface and the other engraved on the rock in ?,id. 

[The Astronomical Station is on a hill over 3,000 feet high (the highest in the vicinity) known locally as Khundahsna. 
The surrounding country is broken by lower hills of various heights, their mass does not seem to predominate greatly in 
any particular direction. The mass of the hill itself lies 4 y  to  the N.E. of the station, and far this reason a deflection 
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of 2" to the N.E. might be expected. The best way to  the station is from Ralugaon railway station via Banpur Pertaup 
and Ankula. After Ankula coolie transport is necessary and a small camping ground can be found 14 miles beyond the 
forest guard hut a t  Rbjan. The Latitude was observed at the Trigonometrical Station.-E.A.T.] 

Geodetic Latitude of the Asttonomical Station = 19" 51' 12".90 

179. Kidarkanta Hill Station is a secondary station of the N.W. Himalaya Series (vide Synop- 
tical volumoVI1). I ts  position was re-determined in 1903 by special triangulation (vide Appendix Xo. 2 
of this volume). I t  is situated on the highest point of Kidarkanta hill on the watershed between the 
Tons and Jumna valleys in the lands of the village Durgaon (Tehri-Garbmil), and is about a mile E. 
of the higher road frod Onot and Bahsliul to Shauro. It is about 33 miles N.N.E. of Our, 39 miles 
E. of Lodrlto and 33 miles S. of Sllauro village. I n  1903 the Astronomical Party marked the 
station by a circle and dot cut on the upper surface of a stone embedded centrally in a circular 
masonry pillar 3 feet in diameter and 2 fcet high. Vertically below the upper mark, a similar mark 
mas embedded below the pillar. The pillar was isolated in the usual manner from the surrounding plat- 
form, which was built up to the level of the upper surface of the pillar. The station is most easily approa- 
ched from the north, the best route being via" ChakrAta, Mandali, Thadiar, Sendra Forest Bungalow, 
Naintmar Forest Bungalow (by Gainchra village) and Kidarkanta. 

[The Astronomical Station is 38 feet south and 32 feet east of the Trigonometrical Station. The station seems well 
placed as regards the mass of the hill itselE, and no local disturbance of the plumb-line of any importance need be 
expected. There is a small preponderance of mass to the south.-H.M.c.] 

Geodetic Latitude of the Trigonornetrical Station = 31' 1' 22".09 
Reduction to Astronomical Station - - - 0 -38 

Geodetic Latitude of the Astronomical Station = 31 1 21 . 71  

180. Kistama Hill Station (No. XXXI of the Madras Meridional and Coast Series, volume XI11 
of the Account of the Operations &c.) is situated in the lands of the village of Prabhagiripatnam, a l u k  
Atmakur, district Nellore. It is on the top of Kistama hill. The directions and distances of tlie circum- 
jacent villages are :-Prabhagiripatnam IV. by N., mile +; Nsvuru W.N.W., miles 54 ; Bklattulapalle 
N.W. by N., miles 5+; and 'l'atiparti N. by E., miles 4+. The station consists of a platform of stones 
and earth enclosing a solid, circular and isolated pillar of masonry, 35 feet in diameter in which are two 
marks, one engraved on the rock in &tzl and the other 2.6 feet above it and level mith the upper surface of 
the pillar. 

[The Astronomical Station coincides with the Trigonometrical Station and is on the top of the eastern of two 
twin hills each about 350 feet above the surroundiog country. The station is well placed over the cerltre of the hill mass. 
There are isolated peaks both to north and sooth, varying from 14 miles to 30 miles distant, but no deviation in the 
meridian is to be expected on account of them, as the attraction in each direction should be ~iearly equal. A new road from 
Podalakur to Sangam is under construction and this runs within two miles of Kistama hill, for the last two miles there is 
no road.--G.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 14' 27' 14"-56 

181. Kurseong Hill Station (a secondary station of the North-East Longitudinal Series) is 
situated on the Kurseong spur. The part of the spur on which it is situated is extremely narrow. 
The road from the Kurseong Railway Station going in a south-westerly direction towards Ambhuttia 
and Pankhabari Tea Estates passes alongside and to the north of the station. The station is about 1$ 
miles distant from the Railway Station of Kurseong. The bifurcation of roads, the one leading to 
Ambhuttia in a westerly direction, the other to Pankhabari in a soutberly direction takes place about 
350 yards S.W. of the station. The Kurseong Churcli and Cemetery are about 500 yards N.E. of the 
station. The pillar is cylindrical 3 feet in diameter and 2 feet high, the upper surface being flush mith 
the ground. There are two mark-stones, one vertically over the other at an interval of about 2 feet. 
The mark-stones have engraved on them a dot and concentric circles. The upper. mark-stone is on the 
surface of the platform. 

[The Latitude pillar is 485 feet due west of the Trigonometrical Station and is 113 feet lower in altitude.-H.M.c.] 
Geodetic Latitude of the Astronomical Station = 26' 52' 5"-56 

182. LfLdimsir Tower Station (No. XVII of the Sutlej Series, volume IV of the Account of 
the Operatioas @c.) stands on the summit of one of a group of sand-hills in the desert east of 
BahAwalpur. ' I t  is in the Bahhwalpur territory. The village from which the station takes its name is 
distant about 3 of a mile to the N.E. The pillar is perforated and has a mark-stone at the level of the 
ground floor. 
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[Perfectly flat sandy desert, plumb-line unaffected by hills. The Latitude pillar was 600 feet due east of the 
Trigonometrical Station.-s.Q.B.] i 

Geodetic Latitude of the Astronomical Station = 29" 21' 41".58 

183. ~ambatach  Hill Station is a secondary station of the N.W. Himalaya Series (vide Sgnop- 
tical volume VII). Its position mas re-determined in 1903, (vide Appendix No. 2 of this volume). It is 
situated on the highest point of Lambatach hill, which lies N.E. of the junction of the Pabar and Tons 
rivers, in the lands of the village Manjni (Tehri-GarhwB), about 1% miles N.W. of Deota Forest Bun- 
galow, 1 mile N.E. of Maijon and Lambatach Forest Bungalow. I n  1903 a circle and dot were cut in 
a stone embedded in the upper surface of a masonry pillar 3 feet in diameter and one foot high. This 
dot was placed vertically over the old mark defining Lambatach or LambithBsh of the secondary trian- 
gulation. The pillar is isolated in the usual manner from the surrounding platform. The easiest 
approach is vid Thadiar and Deota Forest Bungalows. 

[The Astronomical Station is 82 feet 1% inches north and 1 foot 84 inches east of the Trigonometrical Station. 
There may be a slight local deflection of the plumb-line southwards, probably less than 1" in amount.-H.M.c.] 

Geodetic Latitude of the Trigonometrical Station = 31" 1' 7".65 
Reduction to Astronomical Station - - + 0 .81 

- 
Geodetic Latitude of the Astronomical Station = 31 1 8 -46 

184. Lingmhra (or BBl6ji-ka-pah4r) Hill Station (No. XVI of the Jabalpur Meridional Series, 
volume VI of the Account of the Operations PC.) is in the tahsil and thsina of Rgmpaili, and the 
district of BhlBgh6t, formerly called Boorha, of the Central Provinces, the head quarters of the district 
being 10 miles to the north-east. The station is situated on the southern edge, and not on the highest 
part, of a long range of hills averaging 700 feet in height, and runding east and west. To the immediate 
south of the range and 4 a mile distant are 5 conical hills 500 feet high. 

[To avoid essentially local attraction, which promised to be cot~siderable at the Trigonometrical Station, 
the Astronomical Station was built 1812 yards due east of the former, a site that was also east of the centre 
of gravity of the Lingmira range. 500 yards from the Astronomical Station in a N.N.E, direction is a small 
hillock 70 feet high : a heavy range of mountains looms along the northern horizon, 20 miles away, but the so,uthern view 
is one unbroken plain. The Astronomical Station strtnds near the centre of a small plateau about 30 feet above the general 
level of the ground to the north and south. A northerly attraction should he expected here; the mountaills to the N.N.W. 
and N.N.E. are sliewn by the map to be more co~~siderable than they appear to the eye; there is nothing on 
the southern side to counteract them, and the whole tendency of the ground level from 20 miles north of the station to 20 
miles south of i t  is to  slope downwards at 20 feet per mile.-s.G.B.] 

Geodetic Latitude of the Astronomical Station = 21" 43' 3".07 

185. Lohhgara Tower Station (No. XLII of the Calcutta Meridional Series, volume V I I I  of the 
Account of  the Ope~atione ec.) stands about a mile E. of a small stream called Nahara stream ; and 7 
miles S.W. of tile large village of Dakkliin Batina on the high road from Dintljpur to Titalia, thilna 
Thakurgaon, pargana ShBlbBr~, district Dina,jpur. The azimuths and perambulated distances of the 
circumjacent villages are :-Lakkhipur 216" 56', mile 0.73 ; Matrapur 278" 26', miles 1.30 ; Rkipur 344" 
40f, mile 0.72 ; and Phaltdampur 82" 20', mile O.-ld. 

[The Lat~tude pillar is 42 feet east of the Trigonometrical Station and 2 feet south of the same. Some 8 feet of the 
' 

Trigonometrical masonry pillar remain in good preservation-covered by a mound of earth. No "half way " lllark was 
to be found and as it was thought inexpedient to open up more of the masonry pillar to get to the lower mark, the Latitude 
was referred to the ce~itre of the square masonry pillar. I t  is very improbable that an error of as much as + U"'006 
has been thus introduced into the value for the reduction to the Trigonometrical Station.-H.M.c.] 

Geodetic Latitude of the Trigonometrical Station = 26" 2' 12".M 
Reduction to Astronomical Station - - - 0 a02 

Geodetic Latitude of the Astronomical Station = 26 2 12 .02 

186. Losalli St,ation (No. I of the Karachi Longitudinal Series, volume I11 of the Account 
of the Operations gc.) is situated in the Sil:onj district of the Tonk territory, 1+ miles Mr. of Pasrani, 
and the same distance S.E. of Bara Losalli, on a gentle undulation of the high table-land which rises 
immediately to the west of the Sironj valley. Some of the circumjacent villages with their directions 
and distances are as follows :-Manakheri N., 2.33 miles ; Xlinagar W., 0.88 mile ; and Bogm S.E., 3.39 
miles. The pillar is solid, 14$ feet high, and lias the usual mark-stJones at  top and bottom, besides two 
intermediate ones at 6 and 10 feet respectively above the lower mark. 
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[The Latitude pillar was to the west of the Trigonometrical Station and 60 feet from it. Its centre is pradi- 
cally in the prime vertical. Losalli Station is situated 1,749 feet above mean sea-level and in the middle of the 
Kaliinpur plateau, in perfectly flat ground, which is slightly lower than the undulating country to the west.-~.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 29" 6' 19".17 

187. L h k i  Hill Station (No. LXXI of the Karachi Longitudinal Series, volume I11 of the 
Account of the Operations PC.) is situated on a sand-hill in that portion of the Thar, or Little-desert, apper- 
taining to Bh6j. The village of Dadia is S.E. at about 2 miles, and that of Janji-k4-klia N.W. at  about 
1.7 miles. The station consists of a solid pillar 3 feet high, having.three mark-stones, one a t  top, another 
a t  bottom and a third 2 feet above the latter. 

. 

[The Astronomical Station is over the Trigonometrical Station of the same name, the centre of the instrument being 
1 foot south of the Trigonometrical mark. The Trigouometrical Station is on the highest ridge of the locality and was 
found in good condition.-H.M.c.] 

Geodetic Latitude of the Trigonometrical Station = 24" 58' 23". 16 
Redqction to Astronomical Station - - - 0 a01 

Geodetic Latitude of the Astronomical Station = 24 58 23 15 

188. Madhupur (Modupur) Tower Station (No. XIV of the Calcutta Meridional Series, 
volume V I I I  of the Account of the Operations PC.) is situated immediately on the right bank of the 
Jwalangi river and about a mile below its junction with the Bhairali; thtina Nauda, pargana Kulberia, 
district Murshidabad. The azimuths and perambulated distances of the circumjacent villages are :-Ma- 
dhupur (Indigo factory) 79" 35', mile 0.48 ; Madhupur 120" 47', miles 1.41 ; DengapAra 179" 69', 
miles 1'31 ; Yi6rpur 304" 29', miles 1.99 ; and Belnagar 233" 47', mile 0.68. 'I'he statlon consists of a 
square tower of masonry 33.25 feet in height which has a mark-stone at  bottom. 

[The Latitude pillar is in the prime vertical of the Trigonometrical Station and 492.9 feet east of the same. 
There is nothing visible to which local deflection of the plumb-line could be attributed. The country seems of uniform . character for miles all around,-flat low lying, alluvial tracts, wooded or under cultivation. The Trigonometrical Station 
is in excellent preservation.-H.M.~ ] 

Geodetic Latitude of the Astronomical Station = 23' 56' 38".97 

189. Madras Longitude Station (vide volume I X  of the dccozcnt of the Operatwne PC.) 
was 65 feet due north from the axis of the Meridian Circle of the Madras observatory, which latter 
point was fixed by trianplation and called Madras Observatory No. 2 s. in Synoptical Volume XXVII 
of the Madras Longitudinal Series. 

[The zenith telescope was set up on a small circular granite pillar originally erected by some officers of the 
U. S. Navy who were engaged on Electro-Telegraphic Longitude operations; it was on the same meridian as the Longitude 
Station of the Survey of India, and 41 feet 74 inches north of it. The zeuith sector pillar was 30 feet 74 inches due east 
of the zenith telescope pillar.-s.G.B.] 

Geodetic Latitude of the Longitude Station = 33" 4' 3".75 
Reduction to Latitude Station - - + 0 -42  

Geodetic Latitude of the Latitude Station = 13 4 4 -17 

190. Mahadeo Pokra Hill Station is situated in Central Nepal : the station is marked with a 
pile of stones 6 feet in diameter and 6 feet high. The position of the station was determined from obser- 
vations to known peaks. 

Captain Wood's " Report on the Identijkation and NwencZature of the Himatayan Peaks as seen 
from Katmandu, Nepal " published in 1904, gives the geodetic co-ordinates of Mahadeo Pokra as follows :- 

Latitude 27" 41' 3lWa5 
Longitude 85" 33' 47".1. 

191. Majhk Hill Station (No. XIV of the Budhon Meridional Series, volume VII of the 
Account of the Operationa gc.)  is situated on the same elevated plateau as Gujara fort from which it is 
distant about 1+ miles duo north : in the Gwalior State. The distances and directions of neighbouring 
places are : Jamrfiha fort 2 miles, E.N.E. ; and Naugamo village 3.1 miles, E.S.E. The station consists 
of a solid pillar, having a mark-stone at its upper surface. 

[The Latitude pillar is 41 feet e a t  of the site of the Trigonometrical Station. The original low tower and 
platform of which the Trigonometrical Station consisted, had fallen and about the year 1892 the platform was rebuilt by 
the local official to a height of about six feet. Some seven years later a small stone tower was built on the platform, in 
height some eight feet above the platform. The original top mark-stone which had fallen, is now, in 1902, to be seen built 
into the side of the platform. The lower mark seems to have been destroyed as none was found. The Latitude pillar 
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cannot be more than 4 feet out of position however. The local visible masses are capable of producing a slight deflection 
of not more than 0"-5 southwards.-H.M.c.] 

Geodetic Latitude of the Astronomical Station = 26' 6' 17"-00 

192. Ma1 Hill Station (No. LI of the East Coast Series, volume V I  of the Account of the 
Operations PC.) is situated in the lands of the village of Birirni on a low hill stretching about 1.5 miles, 
N.E. and S.W.; zamind4ri Mandisa, district Ganjam. The hill originally belonged to Anktipilli, but 
that village having been abandoned it was attached to Birimi. The village of Birimi lies E.N.E., 
distant about 1 mile and the sea-coast is about 1.5 miles E. The station consists of a solid pillar, 
having two marks, the upper 1.50 feet above the lome? which is engraved on the rock in sit&. 

[The Astronomical Station is on a hill nearly 500 feet high, or 350 feet above the surrounding plains. The country is 
interspersed with low hills. The local attraction of those in the immediate vicinity, including that on which the station 
gtands, woi~ld probably be a little N. by E., but there are heavy masses of hills, rising to nearly5,OOO feet about 16 miles 
distant to N.W. A local attraction towards the N.W. should be expected accordingly. This is however neglecting any effect 
which may be due to the fact that the sea-coast is within 2 miles in a S.E. direction from the station, the general direction 
of coast line being N.E. to S. W. The Astronomical Station coincides with the Trigonometrical Station.-E.A.T.] 

Geodetic Latitude of the Astronomical Station = 18' 47' 16"-97 

193. Mtindvi Hill Station (No. XXXI of the Bombay Longitudihal Series, vblurne XI1 of the 
Account of the Operations @c.) is situated in the lands of the village of Tikona, ttilulca PovBn Mhval, 
Bhor State. I t  is on a ridge of the Western Gh6ts and occupies the peak locally known as Mtincivi: it 
is 1$ miles W. of the village of Vaula whence there is a very decent path to the station, and 12 miles 
E. of Tikona hill fort which is connected with it by a remarkable ridge about a mile in length along 
which there is a foot-path. Tlie station is a t  the N. end of the summit which rises precipitously from 
all sides to a height of about 500 feet above the level of the high ridges of the table-land. 'l'he hill 
is composed generally of hard vesicular basalt; tlie lower part is of amygdaloid. The directions and 
distances of the circumjacent villages are :-Malaundi N. W. by N., mile 1 ; Kbsig S.W. by TV., miles 
I+; KolvBn S., miles S*; and Andhali S.E. by E., miles 1%. The station consists of ti'solid pillar 
of masonry having two marks. 

[The Astronomical Station is coincident with the Trigonometrical Station. This is situated at the summit of a coni- 
cal peak of the Western Ghits. Its height is 4,110 feet above sea-level, aud about 2,200 feet above the surrounding country. 
There are mountains on every side and it is impossible to foretell what their effect may be on the plumb-line ; so far as tlie 
more immediate surroundings are concerned, an attraction to the south seems probable, as to the north the fall is very 
abrupt and there is a valley on this side about 4 miles wide, while to the south the hill extends, though at a low altitude, 
for a long way.--~.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 18' 37' 5 1 n . l l  

9 Mooltan Longitude Station (vide volume XV of the Account of the Operations Rc.)  is 
about 53 feet north and 102 feet east of Mooltan Telegraph Office station, which is situated at the N.W. 
an$e of the paka roof of the Government Telegraph Office. A circle and dot engraved on a stone 
let lnto the roof marks the Telegraph Office station. It is 2.83 feet from m arrow on tlie western 
parapet, 8.08 feet from the S.W. corner of the westerly of the two northern chimneys and 9.96 feet 
from the N.W. corner of the singIe central chimney. 

[SuleimBn mountain peaks just visible to N.W. on very clear days : otherwise the whole cwntry is flat. The 
Latitude Station was coincident with the Longitude Station.-s.G.B.] 

Geodetic Latitude of the Latitude Station = 30° 10' 58"-70 

195. Noulrnein Longitude Station (vide volume X of the Account of the Operations &.) 
is on the meridian of the Mess House station, 10.0 feet sauth of it. I n  1884 a marble slab 15 inches 
square with a circle and letters G .  T. S. painted thereon was placed between the transit pillars. 

[The Latitude was observed from the Moulmein Longitude Station, the zenith telescope being placed on the 
westernmost of the two Transit pillars. These pillars were found in sound condition. The adjacet~t buildill:: describ- 
ed in Volume X is no 1011ger the Mess House of Moulmein Volunteer Rifles. I t  is a private dweHing house. P t  is 
situated on the high ground of " Battery Paint '>. En January 1905 there was no marble slab between the two transit 
pillars.-H.M.c.] 

Geodetic Latitude of the Latitude Station = 16' 29' 54'"*62 
Note. -It will be found that theGeodetic Latitude of the Lo~gitu* Station as given in Volume X is lW.87 in excess 

of the value adopted here. The Series of Triangulation following the Burma Coast emanates from the side Gojalia, 
XLIX-Tulamura L of the Eastern Frontier Series. The values of the length and azimuth of this side were adjusted 
in the simultaneous reduction of the North-East Quadrilateral and. this adjustment has ilecessitated a recalculation aE 
the trimgulation in Burma. 
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196. Nagarkhana Hill Station (No. LXXI of the Burma Coast Series, Section 11'-239 is 
situated on the westernmost range in the Chittagong district known by the Muggs as the Hinglimoin 
Range, and extending from the Penny river on the north to the Karnaplluli on the south, the range 
runs IU a direction N.W. and S.E. and is distant from the latter river about 4 miles. I t  is on 
eastern edge of the range, overhanging tlie plains about + mile distant from tile village of Naseerabd 
at  IV. A large tank, tile Sultan Bajubasta claryah is situated N . N . E .  about 4 mile, and the Judge's 
Kachahri in the civil station of Chittagong is distant 2.896 11iiles a t  an azim~lth of 318" 58' 39'"51. The 
station is in pargana h-aseernbad, in tllkrla and zillah Chittagong, and is marked l)y a masonry pillar 3 
feet high and 33 feet in diameter at top. The pillar contains 3 mark-stones, one at  the top and the 
others 2 feet apart, the lowest being a foot below tlre surface of the hill. 

[The Latitude Station is 23 feet I! inches east of the Trigonomctrical Station.-H.M.c.] 
' Geodetic Latitude of the Astronomical Station = 22' 22' 56".38 

197. Ntiharmau Hill Station (No. V I  of the Calcutta Longitudinal Series, volume VI  of the 
Accozlut o f  the Operations PC.) is situated witllin a ruined fort on a hill about half a mile S.E. of the 
village of that name; thdna Gaurjhamar, tahsil liehli, district Saugor. On the hill top, adjacent to the 
Trigonometrical Station, is a reservoir of water, known as Kilkanth bfah6rbj's tank, which is resorted to 
by pilgrims immediately after the setting in of the rains. The station consists of a solid pillar 2 feet 
high, having two marks. 

[The Latitude pillar is 2010 feet west of the Trigonometrical Station. The azimuth of pillar from Trigonome- 
trical Station measured from north by .west is 89" 58' 35". The NBlrarmau hill lies sliglrtly to N.E., while to N.N.W. 
and W. there are extensive low lying tracts. To S.E. and S. is brokeu hilly country. KO large masses are involved and 
the existence of more thau a very small local attractiou to south is not to be expected.-a.u.c.1 

Geodetic Latitude of the Trigonometrical Station = 23" 30' 18".14 
Reduction to Astronomical Station - - + 0 -01 

Geodetic Latitude of the Astronomical Station = 23 30 18 - 15 

198. Niiilamari Hill Station (No. I1 of the Madras Meridional and Coast Series, volume 
XI11 of the Account of the Operations &c.) is situated in the lands of the village of Malkapuram, 
tdlok Nalgijnda, Nizam's territories. 'I'lie azimuths and distances of the circumjacent villages are :- 
Eiilamari 251" 57', miles 8-46 ; Chiddla 27" 34', miles 3.57; Malkapuram 277" l', miles 1.97; and 
Shrayapet 136" 26', miles 9.8. The station consists of a platform enclosing a solid, circular and 
isolated pillar of masonry in whicli are two marks, one engraved on the rock att &tu" and the other 2 feet 
abovo it on a stone imbedded flush with the upper surface of tlie pillar. 

[The Latitude pillar is built on the Trigonometrical Station. The hill on which the station stands is very steep, 
about 500 feet high and may be best described as one vast granite rock. There is a small hill due north about 4 mile off 
and two others N. by W. distant 14 an11 2 miles ~Sespectively and a considerable mass of hills N.N.W. distant 3 miles. 
There is a small hill due south distant 2 miles. All these hills are bare rocks. Tllere is probably a small amount of nor- 
thern local attraction.-J.E.! 

Geodetic Latitude of the Astronomical Station = 17" 1' 33"-63 

199. Nitali Hill Station (No. X of the Bombay Longitudinal Series, volume XI1  of the 
Account of the Operations PC.) is situated in the lands of tlie village of Nitali, district Naldurg, 
Nizam's territories. I t  lies on a hillock, 1; miles N.N.W. of Nitali, and 45 miles W. of Andfira village. 
The directions and distances of tile circunljacent villages are :-Koand N.E., miles 2 ; Sumb W. by N., 
miles I!; Javoti S.W. by W., miles 23 ;  and Bdla E.N.E., miles 4;. The station consists of a perforated 
pillar oi masonry, having two marks, one at  the bottom and the other at  its upper surface. 

[The Latitude Station is coincident with the Trigonometrical Station. I t  is situated on a low stony hillock in 
the midst of a large and slightly undulating plain. No hill of ally importance is in siglit so that there is no reason to 
suspect any deviation of the plumb-line. -Q.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 18" 17' 7". 16 

200. Ongole Hill Station (No. XVII I  of the Bladras hleridional and Coast Series, rolume XI11 
of the Account of the Operations PC.) is situated in the lands of tlie town of Ongole, thlnk Ongole, 
district Nellore. It is on a low hill about 200 fect in height, lying immediately 1T.S.IV. of the tiluk 
town of Ongole, and 2 of a mile W. of tlie road from Nellore to Ongole. The directions and 
distances of the circumjacent villages are :-Anavaripud E.S.E., mile 1 ; Peraua AIitta N.W., miles 33 ; 
N8midiph.Em S.S.W., mile 4; and GuddalaguntapBlGm N.W., mile 4. The station consists of a platform 



enclosing a solid, circular bnd 'isolated pillw of masonry 89 feet in diameter in which are two marks, 
one engraved on the rock in aitd and the dher 2 feet above it on 8 etme imbedded flush with the upper 
surface of the pillar. 

[The Astronomical Station is coincident with the Trigonometrfcal Stationand situated an the top of the aorthern af 
two small hills which lie to the south-west of the large town of Ongole and abuut half a m i k  from it. Owing t o t h e  pre- 
sence of this hill to the south, the station is not a very good one, and it would have been preferable to select a statiou in 
the prime vertical, but no suitable spot could be found and so the old atation was adhered to. T b  hill i about 30(1 &bet 
higher than the surrounding country which is very flat. I t  is very rocky and is difficult to pitch &nte cm. Ongole ia a 
large native town through which the main road to Hycierabad passes.-Q.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 15' 29' 56".85 

201. Oria Hill Station is situated on a small plateau; it is 200 yards S.W. of the Rest-house, 
and 1 mile S.S.W. of GGru Sikkar Hill Station (No. XLII of the Karachi Longitudinal Series, volume 
f II of the Aceoilnt of the Operations &c.) 

[The position of Oria h.s. was fixed by secondary triangulation, specially executed for the purpose. The original 
intention of the observer was to observe from Gliru Sikkar, but a landslip had destroyed the path, and it WAS not possible 
without great expense to take the heavy Zenith Sector to the peak. I t  is intended in the future to observe with the Zenith 
Telescope at several etations situated on a section through Mount Abu : of these stations G6ru Sikkar and Oria will form 
two. The Latitude Station was originally misnamed Gliru Sikkar, but in view of its great distance from the Principal Sta- 
t i o n , ~ £  that name, and of the prospect of latitude observations being taken in the near future at Gliru Sikkar itself, it has 
teen considered advisable to rename it 0ria.-s.Q.B.] 

G6ru Sikkar Hill Station is sitqated on the highest pinnacle of Mount Abu, in the territories of the Rho of 
Sirohi, in Rajputana. The small rock temple of Gliru Sikkar, a resort of pilgrims from all parts of India, adjoins the 
station platform towards the S.W. The station consists of a solid pillar of masonry having s mark-stone at its upper 
surface and anotlier engraved on the rock in aitd I 

Geodetic Latitude of the Astronomical Station at Oria = a0 39' 50". 96 

202. Parampfidi Hill Station (No. LX of the Madras Meridional and Coast Series, volume XI11 
of the Accoz~zt of the Operations &c.) is situated in the lands of the village of ParampGdi, a l u k  YBma- 
giidcrn, district Godhvari. It is on a low hill about 4 miles W. by N. of the large village of Ganapava- 
ram, the same distance E. of Jelugumilli, and 5 miles N. of the large village of Taduvayi. The directidhs 
and distances of the circumjacent villages are :-RBmanap416m W.S.W., miles 29 ; VirachbttigGdBm S.W. 
by W., miles 12 ; GanganagGdBm S.E. by S., miles 2& ; Rantugbdbm E. by S., miles 2;f. ;. and Nar- 
napuram N.E. by N., miles 1+. The station consists of a platform of stones and earth enclosing a solid, 
circular, and isolated pillar of masonry in which are two marks, one engraved on the rock it& sit& and 
the other 29 feet above i t  on a stone imbedded flush with the upper surfaco of the pillar. 

[The Astronomical Station is identical with the Trigonometrical Station. This is situated at the highest point of a 
small rising grouud of insignificant height. There is nothing to lead to the anticipation of any deviation of the plumb- 
line.-Q.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 17O 12' 38".28 

203. Pathadi Tower Station (No. XJX of the Bildspur Meridional Series, volume VI-of the 
Account of the Operations PC.) is situated on rising ground 0.17 mile E.N.E. of the deserted village of 
Patlhidi, pargana Ratanpur, district Bil6spur of tile Central Provinces. The azimuths altd distances 
of the following villages are :-Keonthara 170" lo', miles 1-70; and KBri 207' lo', miles 1.88. The 
station consists of a perforated pillar of masonry 25.13 feet high, having a mark-stone in the ground 
floor and another 2 feet below. 

[PathBidi is a tower station; the masonry core was found intact, but the outer mud masonry has long since 
collapsed into a shapeless mound which envelopes the tower for half its height. There was 110 cause to expect any local 
attraction. The Latitude pillar was erected 318.5 feet to the west of the Trigonometrical Station and was found to be 1.5 
feet south of its proper position in the prime vertical.-E.A.T,] 

Geodetic Latitude of the Trigonometricsl Statim = 21' 48' 45".97 
Reduction to Astronomical Station - - - 0 -01 

Geodetic Latitude of the Astronomical Station = 21 48 46 .96 

204. Patna Tower Station (No. XV of the East Coast Series, volume VI  of the Account of the 
Operations PC.) is situated on the left bank of the Subarnarekha river at the northern extremity of the 
village of Patna in pargana Jellasore, district Balasore. The Baptist Mission Cllapel is 100 yards 
south-west af the station. The azimuths and perambulated distances of the ciroumjacent villages 
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are :-Siikdiikhia 123" 28', mile 0.908 ; Bhelbaria 172" 24', mile 0.432 ; chakharia 209" 41', mile 0.762 ; 
Bagawhli 257" 55', mile 0.566 and Balampur 357" 7', mile 0-46.4. Tlie tower is solid, 36.50 feet high, and 
has a central pillar of masonry, isolated from the ground level upwards, in which the mark-stones have - 
been placed. 

[The station is by the road about I f  miles'from Jellasore Railway Station ; 50 yards to the north of it flows the 
Subarnarekha river, flowing at this point roughly from E. to W. Tlie kachcha portion of the tower is in riiius, but the paka 
core appears intact, and the upper mark-stone uninjured. The Latitude pillar is 40 feet 9 inches due west of theTrigollo- 
metrical Station. There are no hills in the vicinity to cause local attraction ; the effect of the channel of the Subarnarekha, 
which is here some 400 yards broad with its bed 20 feet to 30 feet lower than the surroul~dilig country, would prohahlp 
be nearly balanced by the fact that the country is falling imperceptibly to the south. No local attraction should be 
anticipated accordingly. The sea is nearly 20 miles distant in a S.S.E. direction-E.A.T.] 

Geodetic Latitude of the Astronomical Station = 21" 47' 20".83 

205. Phallut Hill Station (a secondary station of the North;East Longitudinal Series) is situated 
on the watershed boundary between British Sikkim and Nepal; Pillar No. 1 of the series of pillars 
defining the said boundary is about 30 feet to the north of the station. This boundary pillar is the tri- 
junction point of British Sikkim, Independent Sikkim and Nepal. The Traveller's Bullgalow lies S.E. 
of the station at  a distance of about 1150 feet measured horizontally. The frontier road terminates 
about 60 feet north of the station. 

[The Trigonometrical mark had been destroyed and all traces of the pillar removed. The description given of 
the station says that it was "about 30 feet" soutli of Boundary Pillar No. 1 of the Sikkim-Nepal Boundary. 
The highest point on the hill is this distance south of the Boundary Pillar, and as thc ridge here is very sharp and runs 
roughly S.E. to N.W., there is little doubt as to where the station originally was; on this spot was found the usual 
Bhutia cairn and prayer flags. The position of this reclaimed point cannot I)e more than 1 foot north or south of the 
original mark. The Astronrmical Station is 97.8 feet south and 88.3 feet east of the assumed point. The azimutl~ and 
distance of Boundary Pillar No. 1 from the Astronomical Station are 1 4 '  0' (from S. by W.) and 160.6 feet respectively.- 
H.M.c.] 

Geodetic Latitude of the Trigonometrical Station = 27' 12' 41".83 
Reduction to Astronomical Station - - - 0 .97 

a Geodetic Latitude of the Astronomical Station = 27 12 .86 

206. Pirmulo Hill Station (No. V of the Bider Longitudinal Series, volume V I  of the 
Account of the Operatiotzs &c.) is, situated on a rock 10 feet high on a hill w-ithic the larids of the 
village of Wadapaili, pargana Tupren, Zilla Medak of the Nizam's territories. A road from TVadapaili 
village.leads to the station. The bearings and estimated distarlces of tlle cil.curnjacent villages are :- 
Wadapaili W.S.W.? miles 1.3 ; RBmarAm N. by W ., miles 2 ; Girpaili E.S.E., miles 2.3. Tl~e  station 
consists of a solid pilli~r having two marks, the upper 1-13 feet above the lower, which was found deeply 
engraved on the rock in sit6 and adopted for the station. 

[The Trigonometrical Station of this name being unsuitable for the observations, a new station was selected to 
the east. The azimuth of this station from tlie original one is 270" 32' 56" arid the llorizontal distance between the two 
146On5.feet. Hence the Astronomical Station is 13.99 feet south of the Trigo~iometrical Station. There is a small hill to  
the north, the highest point being about 350 yards distant and 150 feet above it. The mass of the hill is small but being so 
close may have some slight effect on the plumb-line.-U.P.L.C.] 

Geodetic Latitude of the Trigonometrical Station = 17" 53' ,2".95 
Keduction to Astronomical Station - - - 0 '14 

Geodetic Latitude of the Astronomical Station = 17 53 2 -81 

207. Prome Longitude Station (vide volume X of the Account of the Operations &c.) is 105'3 
,feet due east of Prome Club s., and about 120 feet south-east of the Prome Club and Reading Room. 

[The Latitude Station is 71 feet 2 inches north and 2 feet east of the Longitude Station. The old Reading 
Room appears to have been moved to make way for the buildings of the Pumping Station. Prome Club s. is described 
as being 120 feet south-east of the Prome Reading Room. 'The present Club and Reading Room lies midway between 
the Longitude and Club Stations, which are no longer intervisible. The Longitude Station is marked by a marble slab in 
the surface of the concrete tennis court of the Club. The Club Station is in good condition.-a.nr.c.1 

Geodetic Latitude of the Longitude Station = 18" 49' 13".47 
Reduction to Latitude Station - - + 0 .71 

Geodetic Latitude of the Latitude Station = 18 49 14 e l 8  
. Note.-It will be found that the Geodetic Latitude of the Longitude Station as given in Volume X is lN.65 in excess 
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of the value adopted here. The Series of Triangulation following the ~ u ~ a  Coast emapates from the side 
Gojalia, XLIX-Tulamura, L of the Eastern Frontier Series. The values of the length and azimuth of this side were 
adjusted in the simultaneous reduction of the North-East Quadrilateral and this adjustment has uecessitated a recal- 
culation of the triangulation in Burma. 

208. Quetta Telegraph Office Station is a station of the Quetta Secondary Series which 
emanates from tile Great Indus Series. It is situated in the compound of the house occupied by the 
Deputy Superintendent of Telegraphs, Quetta Division, and lies between tlre house and an out-office 
east of the house. It is 56-33 feet from the S.E. corner of the house, and 66.5 feet from the south 
corner of the out-office, The station consists of a platform enclosing a circular, isolated pillar of masonry 
having a wooden peg in its centre with two lines cut on it. 

['l'he Latitude Station is coincident with the Quetta Telegraph Office Station, which is 22.25 feet west and 8-08 
feet north of the Quetta Longitude Station (vide volume XV of the Account of the Operations &.)I 

Geodetic Latithde 01 the Latitude Station = 30" 11' 57".31 

209. Rhjpur Latitude Station is situated about the centre of the small level field immediately 
to the east of the ruined bungalow known as Seal's Kothi which stands just to the east of the upper 
end of the R6jpur Bazar. I t  consists of a circillar masonry pillar 3 feet in diameter and 2 feet 6 inches. 
in height, its upper surface level with the ground. 

[The Latitude Station was connected by secondary triangulation with Kulh4n s. and R6jpur h.s., secondary 
stations of the North-East Longitudinal and Great Arc Meridional Series, Section 24'-30: respectively. For the purposes 
of triangulation a point mas selected 16 feet south and 9 inches west of the centre of the Latitude pillar.-G.P.L.c.] 

Geodetic Latitude of the Trigonometrical Station = 30" 23' 56".67 
Reduction to the Latitude Station - - + 0.16 

Geodetic Latitude of the Latitude Station = 30 23 56 -83 

210. Rtijuli (or KBroba-ka-DGngar) Hill Station (No. XXX of the Jabalpur Meridional Series, 
volume V I  of the Account oJ' the Operations PC.) is situated in the lands of the village of BalSrpur, 
tahsil M61, district ChBnda. The station consists of a solid pillar of masonry 9 feet high, having & 
least two mark-stones, the distance between which is not known. 

[The Astronomical Station was built over the mark-stone of the Trigonometrical Station. I t  is situated on the 
highest part of a small hill, 400 feet high. To the immediate north are two more similar hills but not so large, the 
three together forrniug one small range 2 miles in length. l'he horizon from west to south-west is broken by a small 
cluster of low hills, 7 or 8 miles d i s t a ~ t  : with the exception of these and a few detached hillocks 100 to 200 feet high 
scattered about to the north, the entire field of view is one unbroken plain, studded in every direction with tanks. The 
Astronomical Station is slightly uorth of the centre of gravity of the ft6juli Hill itself. The surroundiug hillocks are so 
,small and low, that their effect on the plumb-line must be inappreciahle: the ground however has a very constant fall 
from north to s'outh. This station should be a suitable one for Latitude observations, and the amount of local attraction 
is insignificant.-s,G,B.] 

Geodetic Latitude of the Astronomical Station = 20° 12' 55".45 

211. Ramai Hill Station (No. XXXIII  of the BilAspur Meridional Series, volume V I  of the 
Account of the Operationa &c.) is situated in the lands of the village of Ameti ; zamindki Fingeshnrar, 
district RBipur of the Central Provinces. It stands on a small detached flat liill, situated in the midst 
of a low densely wooded mass of hills? lying north and south, overlooking the plains to the west called tlie 
Ramai-PBt. The azimuths and estimated distances of the circumjacent villages are:-Sorid 10" 41r, 
miles 1.5; Naw6pBra 310" 56', miles 1.76 ; and Ameti 323" 26', miles 1.5. Tlle station consists 'of a solid 
pillar of masonry having two marks, the upper 9-00 feet above the lower which is engraved on the rock 
in sitd. 

[Ramai Hill Station is on the southern end of a steep flat-topped hill rising t o  a height of about 450 feet above . 
the surrounding plain ; there is no visible cause for a marked local attraction in any particular direction. l'he Astronomical 
Station is identical with the 'l'rigonometrical Station.-E.A.T.] 

Geodetic Latitude of the ~stronbmical Station = 20' 56' 51".47 

212. Riimgir Hill Station (No. XIV of the Bider Longitudinal Series, volume VI  of the 
N 

Aecount of the Operations PC.) is situated in the jigir of Fakiriin lbfiilk (son-in-law of the Nawhb 
Salar Jang) in the Hpderabad States, and has been built on the site of an old platform supposed to be 
Colonel Lambton's " Rarngeer ". It is in the middle of a flat-topped conspicuous range with very 
precipitous approaches. From about half a mile to the east of the station the hill is extensively 
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fortified and the works are on 'a most stupendous scale. The villa,qe of RBmgfr Lies about 6 miles B. 
The station consists of a solid pillar of masonry 8.25 feet high, having at  least two marks, the distance 
between which is not known. 

[The Latitude pillar is built on the Trigonometrical Station, situated on tlre plateau on which the ruins of the fort 
of RBmgir stand. The particular part of the plateau on which the station is built ruus N.W. and S.E. aud there is appa- 
rently as much to the north as to the south. To the north there are 110 hills of aup description; but to the south as far as 
the eye can reach, some 50 milee, there is a succession of hills and hillocks of all descriptions dotted about. There is 
probably some southern local attraction.-J.E.] 

Geodetic h t i t u d e  of the Astrommical Station = 18' 35' 26''. 12 

213. Ranjftgarh Tower Station (No. XCV of the Gwhagarh illeridional Series, volurhe I V  of 
the Account of the Operatwna PC.) is built in the old fort of that name, close to tlie road from Sidkot 
to Chap* and Jummoo, and distant about 7 miles from station of, Siblkot ; zilla, pargana and thtina of 
W k o t .  The pillar is perforated and 20.6 feet high. I t  has a mark-stone at the ground floor. 

[The Astronomical Station is 2994 feet west and 1.48 fee north of the Trigonometrical Station. Tbs latter is 
situated on a mound, wlrich forms part of the old fort of ltarijitgarb, ftlr of a mile E.N.E. of the rillage of Khampur. 
This village is 7  miles from Sdlkot on the Jummoo Chapr&r road. A large northerly deflection of the plumb-line, perhaps 
10', might be expected due to the Himalayau mosses some U )  miles to the N.-H.M.c.] 

Geodetic Latitude of the Trigonometrical Station r 8a0 86' I F - 1 0  
&duction to &tronomical Station - - + 0 . 0 1  

Geodetic Latitude of the Astronomical Station = 83 86 12 -11 

214. Rhwal Hill Station (No. LIX of the East Coast Series, volume V I  of the Account of 
the Operations &c.) is situated on a low hill about 1 mile S.W. of the large village of GBngara in tlitina 
Phlkonda, tAluk Prirvatipur, district Vizagapatam. The nearest villages are Sitlidipuram at. the northern 
base of the hill and R4walsa at the southern base. The station consists of a solid pillar having two marks, 
the upper 1-76 feet above the Ioqer which is engraved on the rock in situ". 

[The Astronomical Station is on a group af hills running E. and W. I t  is at a height of 600 feet above the surrouod- 
ing plain (this was measured with 6" theodolite from a 10 chain base). The local attractions of the range of hills on which 
the pillar stands would appear to cancel, but th i sk  a difficult thing to estimate. There arc hills all round except to the E. 
arid S.E. The masses of the Eastern Ghits lying 30 miles R .  alid 40 miles N. should exert a W.N. W. attraction, but there 
is a considerable mass of hill8 15 miles N.E., and a few small hills to the S., 8 miles distant. On the whole a probable 
attraction of 6" N. ahodd be considered. The Astronomical Station coincides with the Trigonometrical Station.-E.A.T.] 

Geodetic Latitude of thk Astronomical Station = 18" 32' 9".22 

215. %jhra rill Station (No, LXXV of tlie Karachi Longitudinal Series, volume I11 of the 
Account of the Operations &c.) mas situated on a sand-hill in' that part of the Thar, or Little-desert, 
appertaining to Bhlij. The village of PariAra is distant about, 3Q miles to the N.N.W. 

[The Latitude pillar is 28 feet due east of the remains of the Trigonometrical Station of the same name. The 
latter had disappeared entirely in 1900 and i t  was only by diggi~lg extensively that tlie remains of the foundations were 
found 4 feet below the surface. The centre of these foundations was adopted as the l'rigonometrical Station.-H.N.c.] 

Geodetic Latitude of the Astronomical Station = 24' 57' 26".28 

216. Salimpur Tower Station (No. XXVI of the Budhon Meridional Series, volume VI I  of t l ~ e  . 
Account of the Operations &c.) is situated on the crest of a mound (about 20 feet in height) distant 
600 yards west of the small village of Salimpur : thAtia and tahsil Khsganj, pargana Bilritrn, district Etah. 
The distances and directions of the surrounding villages are :-Badatnpur 0.9 mile, E.S.E. ; NarAinpur 
0.5 mile, S. ; Kutubpur 1.2 miles, N.W. ; and Yharampur 1.3 miles, N.E. by N. The station consists of 
a tower of sun-dried bricks and mud cement, 48 feet high and 13 feet square a t  top, having a central 
hollow core of burnt bricks ; i t  has a mark-stone at 1 foot below the ground floor. 

[The Latitude pillar was situated 1222 k e t  west of the Trigonometrical Station. The azimuth of the latter 
from the former was 270' 0' 20", so that the latitudes of the two points may be considered identical.-Q.Y.L.c.] 

Geodetic Latitude of the Astronomical Station = 27' 46' 36".46 

217. Samdari Hill Station (No. V I I  of the Jodhpore Meridional Series, volume IVA of the 
Account of the Operations 4c.) is situated on a small isolated, irregularly shaped hill locally named 
Matalalasi, on the north bank of the river L6ni and close to the large village of Samdari, in tdluk Siwdna 
of the Jodhpur territories. The azimuths and distances of the circumjacent villages are :-Devalihari 
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66', miles 1.7 ; Mokrundi 180°, miles 2.25 ; Deopura 243", miles 2.1 ; and KamBwas 335", miles 2.6. The 
pillar, which is surrounded by a platform, is solid and contains three marks, one in the foundation, 2 feet 
below the ground, another flush with the hill top and the third on the surface of the pillar; the 
difference of heights between the upper and lower marks is 3.13 feet. 

[The Astronomical Station is built on the prime vertical of the Trigonometrical Station, and about 600 yards 
west of the latter. The southern horizon is broken by a rocky range, but this is not sufficiently large to affect the plumb- 
line at Samdari sensibly. The nearest range is south-west rather than south. Due south is a hill some 20 miles distant, 
and to the S.E. are a few scattered hills. 'l'he northern horizon is free from hills. There is thus no apparent cause for 
any appreciable deflection of the plumb-line.-s.o.a.1 

Geodetic Latitude of the Astxonomical Station = 25' 48' 59"'55 

218. S4njib Hill Station (No. XLI of the Bider Longitudinal Series, volume VI  of t'he 
Account of the Operations @c.) is situated in the estate of the RAja of Uratla, t&luk Golgonda, district 
Vizagapatam. I t  is on the summit of a high and conspicuous hill so named, the most elevated of the 
group or range running parallel with the coast, of which it forms a part. The sea is about 10 miles 
from the station. The large village of Uratla, the residence of the RAja, lies about 3 miles N. and 
GotiBra, near which the ascent commences, is 2 miles E.N .E. The station consists of a solid pillar, having 
two marks, the upper 1.50 feet above the lower. 

[The Astronomical Station is identical with the Trigonometrical Station. This is situated at the top of a lofty hill 
ZOO0 feet from base to summit. This hill is one of the highest points of the range which runs nearly N.E. and S.W. parallel 
to the coast.. As there are large masses of hills on all sides except the west it is impossible to sap what the resultant effect 
on the plumb-liue is likely to be.-G.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 17O 31' 18".68 

219. SankrBo Tower Station (No. XXVIII  of the Budhon Meridional Series, volume V I I  of the 
Account of the Operatwns @c.) is situated on the site of an old fort on a high spur of the bank which 
bounds the southern edge of t11e Khddar .or low lands of the Ganges, and stands close to the west side 
of the village of Sankr4o which is less than half a mile from the south bank of the old bed of that river; 
tahsil Atrauli, pargana Gangiri, district Aligarh. The distances and directions of the surrounding villages 
are :-Rustamnda 1.1 miles, W. by N. ; Mohkampur 1.2 miles, S.S.E. ; and Sikri 1.1 miles, E. by S. 
The station consists of a tower of burnt bricks and mud cement, 37-3 feet high and 14 feet in diameter 
a t  top, having a central hollow core of masonry; i t  has a mark-stone at 1 foot below the ground floor. 

[The Latitude pillar was situated 1215 feet west of the Trigonometrical Station. The azimuth of the latter from 
the former was 270' 2' 15", so that the Latitude pillar was 0.82 foot north of the prime vertical of the Trigonometrical 
Station.-Q.P.L.c.] 

Geodetic Latitude of the Trigonometrical Station = 28' 2' 28".99 
Reduction to Aatronomical Station - - + 0 -01  

r Geodetic Latitude of the Astronomical Station = 28 2 29 .00 

220. Sarey Khan Latitude Station is situated 2 mile S.W. of Samndi Pat Hill Station (No. X I  
of the Jabalpur Meridional Series, volume V I  of the Accouv~t of the Operations PC.) and near the 
village of Sarey Khan, than& Gour-Jhola, tallsil and district Seoni. The village of Sarandi Pat lies 
about la  miles N.N.E. and that of Chilki about 1 mile north. The station consists of a brick pillar, 
having two marks. I ts  position was fixed by secondary triangulation specially executed for the purpose. 

[This Astronomical Station was formerly called Sarandi Pat, but as it is situated some distance from the Trigonome- 
trical Station of that name it has been considered advisable to rename it Sarey Khan. The Astronomical Station is 
identical with the Trigonometrical Station of the special secondary triang~lati0n.-S.~.~.] 

Geodetic Latitude of the Astronomical Station = 22' 12' 55".61 

221. Sarkhra Tower Station (No. XLV of the Budhon Meridional Series, volume VI I  of the 
dccount of the Operatiom PC.) is situated close to the high road from Hardwar to Moradabad, and 
distant about 0.6 mile S.S.E. of the village of Sarkhra, tahsil Dhbmpur, pargana Sherkot, district 
Bijnor. The distances and directions of the surrounding villages are :-Rajmul0.3 mile, S.S.E. ; Nasirpur 
Bhunwari 1.3 miles, W.S.W. ; and Salimpur Sarai 0.8 mile, 5. by W. The station consists of a tower 
of unburnt bricks and mud cement, 14 feet in diameter a t  top, enclosing a central solid pillar of masonry 
16.3 feet high ; it has a mark-stone at  summit. 

[The Latitude pillar was situated 1702 feet east of the Trigonometrical Station on an azimuth of 270' 1' 33", it 
ie therefore 0.77 foot south of the latter,-Q.P.L.c.] 



ASTEONOMICAL LATITUDES. 

Geodetic Latitude of the Trigonometrical Station = 29' 15' 46".92 
Reduction to Astronomical Station - - - 0 - 0 1  

Geodetic Latitude of the Astronomical Station = 29 15 46 -91 

222. Saugor Hill Station (No. V of the Calcutta, Longitudinal Series, volume V I  of the Account 
of the Operations &c.) is situated on the Bhunria hill about half a mile due east of Saugor jail and 
immediately above the old qaint. The station consists of a solid pillar 2 feet high, having two marks. 

[The Latitude pillar is 39.5 feet due east of the Trigonometrical Station. Immediately to the north and west extends 
the hollow in which Saugor lies, some 600 feet below the general level of the tops of the surrounding hills. To the south 
and east runs the ridge which contains the flat-topped hill. This ridge exteuds for about 1 mile eastwards before the mass 
mergea gradually in the plain, and for some 2f miles southwards. The country in the immediate neighbourhood would 
lead one to expect a small southerly deflectiou of the plumb-line not exceeding 0".5.-H.M.c.] 

Geodetic Latitude of the Astronomical Station = 23' 49' 48".07 

223. Senchal Hill Station (a secondary station of the North-East Longitudinal Series) is situated 
about 7 miles south of Darjeeling, and about 2 of a mila S.E. of Majling-jong (Tiger Hillj, west of 
and below which is the old cantonment of Senchal. The approach to the stat~on is from Jor-Bungalow, 
whence a road has been cut to 'tiger Hill, and from the latter a pathway is followed to the station. 
The station is identical with Sir A. 9. Waugh's point pertaining to the North-East Longitudinal Series. 
It consists of a paka pillar 3 feet in diameter, surrounded by a plntfow of stones 4 feet high. 

[The Latitude observations were taken from the Trigonometrical Station. The station is situated well over the 
centre of the hill; 3 of a mile to the north is Tiger Hill, the mass of which is balanced to a great extent by other nrasses 
t o  the south. Beyond and north of Tiger Hill the ground falls rapidly to the Rangit valley. This deficiency of mass is 
balanced by the fall to the plains on the south of the station. Considering only the masses within 10 miles radius of the 
station, there should be only a very small deflection of the plumb-line, perhaps as much as 1" and that to the south. 
The deflection in the prime vertical should be small and to the east.--H.M.c.] 

Geodetic Latitude of the Astronomical Station = 26' 59' 8"-25 

224. Siliguri Station (a secondary station of the No'rth-East Longitudinal Series) is situated to 
the west of the Caragola-Darjeeling road and at  the angle where it branches off to Pankhabari. 

[The Astronomical Station consists of'an isolated circular masonry pillar 3 feet in diameter and whose top is flush 
with the ground surface. I t  is 137 feet due east of Siliguri Trigonometrical Station. The Trigonometrical pillar was not 
found in ve y good condition and was therefore carefully rebuilt.-E.M.c.] 

Geodetic Latitude of the Astronomical Station = 26' 41' 40"-37 

225. Singslwfiram Hill Station (No. X X I I I  of the Bider Longitudinal Series, volume VI  of the 
Account of the Operatwvt8 PC.) is on an isolated hill about 1 mile N.E. of the village of GattG,&ram, 
within the lands of which i t  is situated, taluk Bl~adrhchalam, district Upper God4vari of the Central 
Provinces. A road to the station was made from the village of Gattiigfirarn. The directions and 
distances of the circumjacent villages are :-BhtindargGqam W., miles 1.5 ; SingAwBram N., miles 2 ; 
and Bhadnichalam (city) S.W. by S., miles 6.9. The station consists of a solid pillar, having two marks, 
the upper 3.88 feet above the lower which is engraved on a stone built into the foundation. 

[The Astronomical Station is identical with the Trigonometrical Station. This is situated on'an isolated hill of 
considerable height, about 500 feet. The station is considerably to the north of the centre of the hill, which is likely 
therefore to cause some deviation to the south in the plumb-line. I n  other respects there is no cause to anticipate any 
disturbing influences.-Q.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 17' 45' 1OW.38 

226. Sironj Base-line N.E. End Station [No. (11) of the Great Arc Meridional Series, Section 
24' to 30°, volume IV of the Account of the Operatioras #c.] is situated in the lands of the village 
of Rtijpur, pargana Sironj of the territories of the Namab of Tonk. The circurnjacent villages, with 
their distances and directions, are :-Rhjpur 0.7 mile, E. ; Tal Barodia 1.6 miles, N.E. ; Thanarpur 
Binchakeri 1.2 miles, E.S.E. ; and Sialpur 1.7 miles, 5. The station consists of a pillar of masonry 2 feet 
high, and 4 feet in diameter, having two mark-stones, one a t  its upper surface and the other at  the 
bottom. 

[The Latitude pillar was built in the prime vertical o'f the Trigonometrical Station and 50 feet weet thereof. The 
centre of the pillar was within half au inch of the prime vertical. The ~tat ion lies in the plain to the east of KsliPnpur and 
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is 1,481 feet above mean sea-level. The plain is perfectly flat and the horizon almost unbroken except to the west where 
the edge of the plateau rises slightly above it.-G.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 24O 8' 53"-57 

, 227. Sirsa Tower Station (No. XL of the Budhon Meridional Series, volume VII of the 
Account of the Operations &c.) is situated on a mound (about 15 feet in height) distant 600 yards north 
of the village 6f Sirsa ; tahsil and pargaua Amroha, district Moradabad. The distances and directions 
of the surrounding villages are :-Daryapur 0.7 mile, 8.W. by W. ; Mauye Chak 0.4 mile, N.E. by N. ; 
Ragl~unhthpur 1 mile, S.E. by S. ; and Hfishampur 0.9 mile, N. W. The station consists of a tower of 
unburnt bricks and mud cement, 14 feet in diameter at  top, enclosing a central solid pillar of masonry 
26 feet high : it has a mark-stone at  summit. 

[The Latitude pillar was situated 2077 feet east of the Trigonometrical Station. The azimuth of the latter from 
the former was 90" 0' Pa.--G.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 28" 55; 39"-64 

228. Sit6phr (or Garhi HGrki) Hill Station (No. XX of the Jabalpur Meridional Series, 
volume VI of the Account of the Operations &c.) is in the tahsil of Tirora and the district of Bhandha 
of the Central Provinces; i t  iu situated on a hillock, 60 feet high, about half a mile E. by N. of 
the village of Chichhrband. The hillock is 800 yards long, and the Trigonometrical Station is placed a t  
its southern extremity, 400 yards from its centre of gravity. 

[For fear that the inequality of matter to the immediate north and south might affect the direction of the plumb- 
line, the Astroriomical Station was built 300 yards due west of the Trigonometrical Station, a site at which the small Sitiipiir 
mound could have no appreciable effect. A small northerly attraction should be expected at  this station. The northern 
and eastern liorizons are everywhere broken by the BBlightit range. The southern and western horizons are unbroken ; 
but the whole field of view is studded with conioal hills 4.00 feet high, a mile in cir'cumference at their bases and from 5 
to 8 miles apart; they should however exercise no appreciable effect on the observations.-s.G.B.] 

Geodetic Latitude of the Astronomical Station = 21" 24' 50a.54 
b 

. 229. Son6da (Sanoda) Tower Station [No. XIX of the GujarAt (Guzerat) Longitudinal Series, 
volume XIV of the Account of the Operations Rc.1 is situated in the lands of the village of SonAda, 
sub-division Dehgtim, Baroda (Vadodra) State. I t  stands on rising ground covered with large trees, 
about a mile S.E. by E. of Son6da village on the E. bank of the KhAri river, and 49 miles S.W. of the 
town of Dehg&m on the road from Ahmedabad to Modbsa. The directions and distances of the circum- 
jaqent villages are :-Galudan N.W. by N., miles 19; Vadodrg N. by W., miles 2 9 ;  Ratlloda VSsna E. 
by N., miles 29;. Jalundra Motn S.E., miles I*;. and J h h k  S.W. by S., miles 2. The station consists 
of a tower enclosing a solid pillar of masonry, havmg a mark-stone in its upper surface and others below 
a t  every 5 feet. Four small pillars, with marks thereon, are built around the tower, and the intersection 
of the lines joining these marks indicates the position of the upper mark on the central pillar. 

[SonLda Astroliomical Station was built on the prime vertical of the Trigonometrical Station, about 100 yards 
west of the latter. .It could not be made coincident with the Trigonometrical Station, because the latter is a high brick 
tower. Tlie country is absolutely flat and no hills are to be seen. Owing to large uumbers of big trees, one's view is 
however much circumscribed on all sides. There is no apparent cause for a deflection of the plumb-line.-s.G.B.] 

Geodetic Latitude of the Astronomical Station = 23' 7' 19".89 

230. St. Thomas's Mount Trestle Station (No. XLIV of the Madras Longitudinal Series, volume 
XI11 of the Account of the Operations &c.) is situated in the t$,luk of Saidapet, district Chingleput. It 
is in the N.W. corner of tile terrace of the Portuguese (Roman Catholic) Chapel of St. Thomas which 
stands on the well-known mount so called, distant 8 miles S.W. of Fort St. George, and 1.3 and 0.8 
miles respectively W. by 8. and N.W. of the Railway station of Guindy (Kandi) and St. Thomas's Mount. 
The station is 50 yards W. of the signal flag-staff and 19 yards N.W. of the N.W. corner of the chapel. 
The station consists of a large slab of stone 35 feet in diameter laid down flush with the ground level, 
on the upper surface of this stone in addition to the usual circle and dot, a broad arrow and the letters 
G.T.S. are also engraved. 

[The Astronomical Station is coincident with the Trigonornetrical Station, which is situated on the N.W. comer of 
the flat-topped hill, called St. Thomas's Mount. The rnou~~t  is about 250 feet above the surrounding country ; there are a few 
unimportant hills to the S.W., but as these are not less than 2 miles distant no deviation of the plumb-line is to be appre- 
hended : possibly there may be some little attraction towards the south owing to the station not being centrally placed on 
the hill.--~.P.L.c.] 

Geodetic Latitude of the Astronomical Statiod = 139 0' 14". 79 
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231. SbranM Hill Station [No. (111) of the Great Arc Meridional Series, volume IV of the 
dccount of the Operatiom Rc.] is situatkd in pargana Sironj of the territories of the Nawab of Tonk, 
and stands on the highest swell of an extensive range of flat hills running north and south. The circum- 
jacent villages, with their distances and directions are :-Slirantil about 2 miles, N.N.E. ; Bemakheri about 
14 miles, S.W. ; and Sareko about 2 miles, S.S.W. The station consists of a solid pillar, having the 
usual mark-stone a t  top. 

p h e  Latitude pillar is situated 39 feet 11 f inches east of the Trigonometrical Station on an azimuth of 269' 62', 
so that the latitudes of the two may be considered identical. I t  is from a point very near this station that the edge of the 
Kalihpur plateau bends towards the east.-G.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 24' 14' 20".42 

232. Telu Hill Station (No. L I  of the Jodhpore Meridional Series, volume IVA of the Account 
of the Operations &c.) is situated in th4na Maujgarh, pargana and state Ballhwalpur. It is on a sand rise 
of ground hardly to be called a hill, about 6 miles N. of Bhiawala tank and 7.77 miles S.E. of Maujgarh 
town. There are two old mud towers near Telu from which the station takes its name, distant 0.55 of 
a mile at  an azimuth of 86' 16'. Water is obtained from either Bllia~vala or Maujgarh. Tlie azimuth 
and distance of Gidarwala village are 180" 45,' miles 2.37. The station consists of a solid pillar 5 feet high 
with 2.5 feet foundation, havbg three mark-stones, one at the bottom of the foundation, the second 2+ 
feet above i t  flush with the hill top and the third 6 feet above the second at  the surface of the pillar. 

[The Astronomical Station was coincident with the Trigonometrical Station. I t  is situated in a perfectly flat 
sandy desert.-s.e.n.] 

Geodetic Latitude of the Antronomical Station = 28' 56' 1lV.34 

233. Thob Hill Station- (No. V I I I  of the Jodhpore Meridiond Series, volume IVA of the 
Account of the Operations 4c.) is situated on a low hill, about half a mile W. of the large village of 
Thob and 10 miles N. of Pachbudra village, in a l u k  Simana of the Jodhpur territories. There is a well 
of fairly gbod water near the village. ' The azimuths and distances of tlie circumjacent villages are :- 
Havadhan Rohro 3S0, miles 2-95; Thob 266", mile 0.63; and RoBro 34B0, miles 2.22. The station 
consists of a solid pillar, having two marks, one in the foundation, flush with the hill top and the other 
in  the surface of the pillar wh~ch is 3 feet high. 

[The Astronomical Station is coincident with the Trigonometrical Station. I t  is situated on the highest point of 
a hill of rock, rising 500 feet out of the plain. The southern horizon is broken by the Nagar Hills; peaks Bhadrajan and 
Kundol are visible. The northern horizori is unbroken. The whole coui~try round is a flat desert plain. There is no 
apparent cause for deflection of plumb-line.-s.o,n.] 

Geodetic Latitude of the Astronomical Station = 26O 3' 5".85 

234. Tinsia Hill Station (No. I11 of the Karachi Longitudinal Series, volume I11 of the 
Account of the Operations Rc.) is situated in the Tonk territory on the western border of the Sironj 
district, half a mile S. of tbe small village of Tinsia, and 5 miles W.S. W. of Isarwh. The station 
consists of a solid pillar, having mark-stones at top and bottom. I t  was repaired in 1870 and mark- 
stones were inserted which are probably within 1 foot of the true positions. 

[The Latitude pillar is 39 feet east of the new Trigonometrical Station and on the prime vertical of the latter. 
The station is surrounded by dense jungle, but is not far from a track which rutis from Sironj to the valley of Parbatti.- 
Q.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 24' 6' 27".97 

235. Tonglu Hill Station (a secondary station of the North-East Longitudinal Series) is on a lofty 
mountain, situated on the boundary line between Sikkim and Nepal. At a distance it bears an aspect 
of a flat-topped cliff, but the summit is composed of tliree knobs or hillocks, whereof the north-western 
is the highest. There is a pond in the hollow between the centre and northern summits. Boundary 
pillar No. 17 stands 33 feet from the station in the direction of Kanchanjangha, and the travellers' 
bungalow is about 250 yards to the north-west. The station consists of a solid pillar containing a mark- 
stone and surrounded by a masonry platform. 

[The Latitude observations were taken from the Trigonometrical Station. I n  the case of this station, on account . 
of the distances of the masses, their enormous size and the absence of any experience in respect to stations so situated, it 
was impossible to form any opinioll of the deflection of the plumb-line to be expected. The configuration of the ground 
in the immediate vicinity is not such as would lead one to suppose any appreciable local disturbance.-~.m.c.] 

Geodetic Latitude of thk Astronomical Station = 27' 1' 63".54 



236. V4n4konda Hill Station (No. IX of the Bider Longitudinal Series, volume VI of the 
Account of the Operatiom &c.) is situated in M u k  Warangal, sar-tiluk Khamamet of the Nizam's 
territories. It is on a conspicuous hill surrounded by isolated hillocks distant from it about 6 miles. 
The azimuths and distances of the circumjacent villages are :-M6dBpur 166" 47', miles 1'13 ; I s n b  
231" IS', miles 3.21 ; Darm4pur 330" dl,', miles 1.58. The station consists of a solid pillrtr, having two 
marks, the upper 2-46 feet above the lower which is engraved on the rock in eitu". 

[The Astronomical Station is identical with the Trigonometrical Station. This is situated on a high hill, about 700 
feet above the surrounding country, there are a few similar isolated hills in the neighbourhood, but no deviation of the 
plumb-line is to be anticipated on their account. With regard to the position of the station with respect to the mass of 
the hill itself i t  is probable that the centre of attraction i u  somewhat south of it, but only slightly so, if at all, so that 
the situation may be regarded as favourable.-G.P.L.c.] 

Geodetic Latitude of the Astronomical Station = 17" 36' 6*-87 

237. Vir4ria Hill Station (No. LXVII of the Karachi Longitudinal Series, volume 111 of 
the Account of the Operatiom &c.) is situated on a sand-hill in that portion of the Thar or Little-desert, 
which appertains to Bhdj. The largo village of Jharpa ig distant about 3 miles. The station consists 
of a solid pillar, having three mark-stones. 

[The Astronomical Station is 1896 feet west and 11 -95 feet south of the Trigonometrical Station of the eame name. 
The country is rugged in appearance-the sand-hills being very steep and water-worn. I n  general the height of 
these hills from trough to crest is from 150 to 300 feet. The top of the Trigonome'trical Station was found to have been 
destroyed but the rest was in good condition. The Trigonometrical pillar was found with difficulty ai i t  had been 
covered by drifting sand to a depth of about 2 feet.-a.ar.c.1 

Geodetic Latitude of the Trigonornetrical Station = 24" 56' 36".25 
Reduction to Astronomical Station - - - -0 -12 
Geodetic Latitude of the Astronomical Station = !&4 56 36-13 

238. Vizagapatam Base-line North 'End Station (No. LXVIII of the East Coast Series, volume VI 
of the Accozcnt of the Operations PC.) is situated in the Smngarap6kot.a tsluk of Vizagapatam district, 
about 1000 yards S.S.E. of the village of Rgmbhaddpuram-Agraharam, and about 3 miles west of 
Alamanda Railway staticn. The station consists of a solid pillar of masonry, having 3 circular mark- 
stones, 38 inches in diameter by 6 inches thick, the lowermost resting about 2 feet from the bottom and 
the two others in order vertically at  intervals of 3 inches apart. Above the ground level there is a 
platform of cut-stone masonry, 8 feet' square and 1 foot high, reacl~ing to the edge of the annulus, 
there is also a fourth mark-stone resting over the others and separated from the nearest by a 6-inch 
layer of masonry. A pyramidal stone cap about 20 inches square by 15 inches high hollowed out at the 
ba;se, protects the uppermost mark and a, cut-stone masonry dome rises to the height of about 12 feet 
over the station. 

[The Astronomical Station is 137 feet 7 inches to the east of the Trigonometrical Station; it is 0" (46' out of 
the prime vertical; i.e. i t  is 1-84 feet north of its proper position. The surrounding county has very gradual 
undulations and the Trigonometrical Station is on the highest point in the vicinity. The sea.coast runs in a N.E.-S.W. 
direction and its nearest point is 17 miles S.W. of the station. The Eastern Ghats run roughly parallel to the sea-coast, 
and are at their nearest point 15 miles N.E. of the station. Peaks in the vicinity are 3000 to M O O  feet high ; these hills 
probably exert an N.E. attraction but this would be counteracted by a mass of low hills S.E. and S. of the station. The 
resultant attraction should be very small .-r .A.T.] 

Geodetic Latitude of the Trigonometrical Station = 18' 1' 2'"91 
Reduction to Astronomical Station - - + 0 -02 

Geodetic Latitude of the Astronomical Station = 18 1 2 .93 

239. Waltair Longitude Station (aide volume XV of the Accwnt  of the Opepationo PC.) is 
situated in the enclosure of Narsing Rao's house, and lies 96-50 feet east, and 44-26 feet south of the 
western end of the gable of the house. 

[The Latitude Station is identical with the Longitude Station. The presence of the Demru-Simachilum 
range to the north makes a deviation of the plumb-line in this direction probable. In other rerpecte the nituation is 
favourable.-o.~.~.c.] 

Geodetic ~ a t i t u d e  of the Latitude Station = 17' 43' 29".31 
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ASTRONOMICAL LATITUDE8. 

Latitude ... 18' 15' a Instrument-Zenith Telescope 
in 

Longitude ... 77 2 Mean Height of Barometer 27-90 

Heigh t ... 2274 feet Mean Temperature 73'- 1 
Observer-Lieut. G. P.  Lenox Conyngham, R.E. 

Btationm from 1 b 111 will bo fomd  in Vol. XI of the dccornt 01 t k  Opmtwu #c. 
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ABSTBACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (81) 

112. Achola-Co-latitude 71" 45' + 
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ABTBONOMICAL LATITUDES. 

712. Achola-40-latitude 71" 45' + 

Summa y. 

No. of pairs 39 
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ABSTRACTS AND 8UMMARIES OF OBSEBVATIONS AND RESULTS. 

773. Agra-grou p east poi nt-Co-latitude 62" 50' + 
Latitude .. . 27O 9' Instrument-Zenith Telescope 

in. 
Longitude ... 78 9 H e a n  Height of Barometer 29.42 

aeiyht ... 550 feet Mean Temperature 50°.4 
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(a) ASTRONOMICAL LATITUDM. . 
773. Agra-grou p east poi n t-Co-latitude 62" 50' + 

Summary. 
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ABSTRACTS AND SUMMARIES OF OBSR'EVATIONS AND RESULTS. 

774. Agra-grou p north point-40-latitude 62" 45' + 
Latitude ... 27' 14' 

Longitude ... 78 4 

Height . . . 650 feet 

Instrument-Zenith Telescope 
in. 

Ytan  Height of Barometer 29-20 
Mean Temperature 43'-5 . 

Observer-Lient. G. A. Beseeley, R.E. 
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1179 & 1192 Qr. 80 
I* I, I1 

1197 & 1221 Qr. 80 

1221 C 1227 Qr. 80 
1 8  I, ,> 

1250 & 1261 (3r. 80 

1324 & 1363 Or. 80 
,I  ,, ,, 

1371 Gr. 80& 1011 Qr. 64 

1371 & 1590 ~ r .  b0 

1397 k 1407 Qr. 80 
a, # I  Is 

1452 & 1465 or. 80 

1483 k 1466 Gr. 80 
,, I, I ,  

1493 k 1501 Gr. 80 
12 1 ,s 

1611 & 1520 Gr. 80 
I$ 2, 1, 

1540 & 1670 Qr. 80 
1, I1 9,  

1690 I% 1714 Gr. 80 
, I  1, 1s 

i 

P s v  

1.9289 

2-0950 

o'xor4 

0.6845 

O.I@I 

0.0958 

1'5376 

0'3445 

0'1013 

oao7a9 

0.0481 

0'1011 

omoo16 

o-0049 

0.6400 

0.3136 

0 z .$ 
Z a 
%a 
(II 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

F:t~f 
Dlstsnces 

o I 

aa ra 

I 55 

10 56 

3 a 

3 4 

ro 7 

I 18 

o 59 

o 59 

a 49 

5 38 

; 31 

ar 3 

a 37 

4 42 

ro 17 

Positiona 
of 

Telencope 
during 

Obsems- 
tion 

E , W  

W, E 

E, W 
w, E 

E, W 

E, W 
w, E 

E, W 

E, W 
W, E 

E, W 

W, E 

W, E 
E, W 

W, E 

E, W 
W, E 

E, W 
w, 

W, E 
ET W 

E, W 
w, 

E, W 
W, E 

Mean 
of N. P. D's 

0 1 1  

6151 51.6j 

6a 50 50.1a 

61 44 38-41 
38-17 

61 36 46-96 

61 38 38'35 
38.31 

63 9 41-54 

63 I 4a-70 
42-65 

6a 53 18-88 

63 3 8-46 

61 50 53-63 
53'57 

61 31 25-06 

61 39 21-56 
a1 -47 

6a 36 50.46 
50.40 

62 3% 34.~8 
34.23 

62 33 33-31 
33-25 

63 3 35-19 
35-13 



(86) ABTBOPr'OMICAL LATITUDES. 

774. Agra-grou p north poi nt-Co-latitude 62" 45' + 

Summary. 

. 
No. of pairs 2 3  
No. of observations 37 

Mean difference between observations taken E, W and those taken W, E = - 0".4$, 

Halt of the 
Observed 

Difference of 
aenith Distances 

t . 
+ 13 50'14 

49.48 

- ao 14.83 

+ 7 32.39 
2 . 5  

+ 10 14-94 
16.11 

+ o 4-79 
3.93 

+ 5 26-30 
26.76 

+ 17 1.86 

d z .z 
3"  
:% 
rn 

17 

18 

19 

a0 

21 

12 

28 

Observed Co-latitude (weighted mean) 62' 45' 49".67 4 On. 103 

; 

Csrrection for Height above Sea-level + 0"-02 

Boconds of 
Co-latitude 

Pmitionr 

8- Oburved 
Telescope Mean 
during of N. P. D's 

tion 

Final Co-latitude 62" 46' 49".69 

w 

o're 

0'03 

0.28 

0.05 

o'oo 

r.04 

0 ' 7 2  

PI 
I 
5 

0 1 n .  IT 

Astronomical Latitude (A) = 27 14 10.31 + 0-16% 

Paw 

-- .- 

0.0100 

0.0006 

0.0784 

o.oozj 

o.oooo, 

1.0816 

0.3629 

I 1898 

Geodetic Latitude (G) = 2 7  1414.H) 

E P w = g . i 5 6 3  

b, o .- 
;bser- 

1724 & 1728 Gr. 80 
I I  I I I  

1 7 s  & 1746 &. 80 

1791 k 1802 Or. 80 
19 91 I) 

1810 k 1825 Gr. 80 
2s 3, 1, 

3646 & 1861 Qr. 80 
, $1 $1 

1870 & 1874 Qr. 80 
IS >I )I 

1908 & 1989 Gr. 80 

Deflection of plumb-line (A-G) = - 3-29 

0 1  u 

62 31 59-78 
59.73 

63 6 4-47 

62 38 16.96 
16.91 

62 35 34.1 I 

34.07 

62 45 45.32 
45'29 

62 40 1 1 - r a  
22.08 

62 28 48.53 

0 8 

3 45 

I 37 

6 17 

16 20 

18 26 

11  8 

la 4 

Feb. 19 
I$ 20 

Fob. 20 

Feb. 19 
I 20 

Feb. 19 
11 

Feb. 19 
I, 20 

Feb. 19 
,I 20 

Feb. 20 

1 ' 0  

0 ' 7  

1 ' 0  

1 . 0  

1.0 

1.0 

0 '7  
~ . .  

vation 

W, E 
' E, w 

W, E 

W, E 
PI w 

E, W 
Wt E 

W, E' 
g, w 

E, W 
WI $ 

W, E 

L P - 18.9 

I 

49-91 
49'21 

49-64 

49'.15 
49.42 

49'05 
50.18 

50.11 
49.22 

48.42 
48'84 

50'39 

H 

49'57 

49-64 

49'39 

49-62 

49.6; 

48'63 

50.39 
-- 



ABSTRACTS AND SUMMBBIES OF OBSERVATIONS AND RESULTS. 

775. Agra-group south point-Co-latitude 62" 54' + 
Latitude . . . 27' 6' 

Longitude ... 78 3 

Instrument-Zenith Telescope 
in. 

Mean Height of Barometer 29.34 

Height . . . 550 feet Mean Temperature 65'4 

Observer-Lieut. 8. A. Beazeley, R.E. 

I 

' 

I 

I 

d 
2; 
a .- 
6 %  

KA 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

la 

14 

16 

I 

Half of the 
Observed 

Difference of 
Zen~th Drstanees 

0 x 

+ 17 40.18 
43'12 

+ 15 49.49 
49'51 

- 15 14.40 
14.19 

- 12 31-47 
35'65 

- 7 .13-82 
13.41 

- 2 53.90 
52.91 

- 13 0.70 
0'19 

- 8 40.59 
39.51 

+ 3 32-84 
34.46 

- 7 14.08 
15.01 

+ 2 1  2.12 

+ 15 7.44 

+ 17 36.35 

+ 21 54.60 
53.69 

+ a 0  54.94 
55-90 

* 

0.89 

0 

0'57 

0.09 

0.97 

0.64 

0'44 

o-.?o 

1.00 

0.87 

1.05 

0-59 

1.55 

0.11 

0.31 

Stars Observed 

1197 & 1221 Qr. 80 
I) 19 

1221 & 1227 Qr. 80 
II , I  ,I 

1250 k 1261 Qr. 80 
PI II II 

1281 k 1298 ffr. 80 
3) , 1) 

1824 & 1363 Or. 80 
11 I, I, 

1824 & 1390 Or. 80 
)I I$ I )  

1371 & 1363 Qr. 80 
1) ,, 12 

1371 & 1390 o r .  80 
I* I* ,, 

1397 & 14%' Qr. 80 
) I  I s  IS 

1436 k 1460 Or. 80 
PI n n 

1462 k 1465 Qr. 80 

1465 k 1483 Qr.80 

1498 k 1601 Qr. 80 

1611 k 1520 Or. 80 
I I  II 11 

15U) & 1670 Gr. 80 
)r 11 11 

IIlsl~nces 

0 ,  

. 3  a 

3 4 

l o  7 

5 14 

I 18 

I 4 

I 1 2 '  

o 58 

a 49 

6 11 

5 38 

5 31 

21 4 

a 36 

24 42 

0.5545 

0'0001 

0.3249 

0.0081 

0-6586 

0.1867 

0'1355 

0-0630 

~ ~ o o o o  

0 . 7 ~ 6 9  

0.5513 

0,1741 

1.6818 

o.o121 

o.og61 

Date 

1898 

Mar. 10 
$ 3  l2 

Mar. 10 
1, l2 

Mar. 10 
11 12 

Mar. 10 
11 l2 

Mar. 10 
,, 12 

Mar. 10 
, 12 

Mar. 10 
,B  l2 

Mar. 10 
,, 12 

Mar. 10 
I ,  la 

Mar. 18 
9 18 

Mar. 10 

Mar. 10 

Mar. 10 

Mar. 10 
11 12 

Mar. 10 
I, 12 

& 
I 

2 
0'7 

0 '7  

1.0 

1 . 0  

0.7 

0.7 

0 ' 7  

0.7 

1.0 

1'0 

0.5 

0 ' 5  

0.7 

1.0 

1'0 

Seconds of 
Co-latitude 

bzbtt:-h 

Poslt~ol~s 
of 

Telescope 
during 
0 bserva- 

taon 

E. W 
we E 

W, E 
Et w 

W, E 
P, W 

W, E 
El W 

E, W 
W, E 

E, W 
w, ll 

E, W 
we 

E ,  W 
W, 

W, E 
E, W 

W, E 
E, W 

E, W 

W, E 

E, W 

W, E 
E, W 

E, W 
W, E 

vation 

N 

26.53 
29.30 

27.06 
27.01 

26.39 
26-52 

29.07 
14.80 

17-05 
18-15 

17.23 
~ 8 . 1 1  

17'27 
27-67 

26.84 
?7.81 

rg.tR 
26.78 

28.4.3 
27.36 

25.98 

27.62 

25.48 

27.46 
26.38 

16-93 
27.74 

Mean 
of N. P. D's 

0 8  Y 

62 36 46 25 
46 18  

62 $4 37.5; 
37'5' 

63 9 40.79 
40'71 

63 7 0.54 
O 45 

63 I 41-67 
41 .56 

62 57 2 1  .1.3 
21'oz 

63 7 27'9; 
27-86 

63 3 7'43 
7-32 

62 50 52.44 
51'31 

63 I 42-51 
42.37 

62 32 23.86 

62 39 20.18 

6z 36 49'13 

62 32 32 86 
31'69 

62 33 31.99 
31'84 

,r 

17.92 

27-04 

26.46 

26.94 

28.00 

17.67 

27'47 

27.33 

26.03 

17.90 

15.98 

27.62 

2 5 . 4  

26-91 

17-34 



(88) A8TBONOMICAL LATITUDES. 

Summary. 

No. of pairs 25 
No. of observatione 47 

Mean difference between observations taken E, W and those taken W, E = - OU.90 

Observed Co-latitude (weighted mean) 62' 54' 27"-03 f 0"-096 

M u  
of 8. P. D'I 

0 1  u 

63 3 47.12 
46.95 

61 39 31.51 
31.08 

62 57 46.33 
46.14 

63 a 33.66 
33'48 

63 3 33.67 
33'49 

61 31 58-25 
. 58.05 

63 6 3-0s 
2.85 

63 8 33-15 
33'05 

62 38 15'50 
15-31 

61 35 31.76 
33'06 

Difference of 

Correction for Height above Sea-level + 0".02 

, " 
- 13 10.73 

20.92 

+ 14 53-58 
53'96 

- 3 19-03 
18'65 

- 8 6.33 
4.17 

- 9 6.71 
6.96 

+ ra 28-79 
28.25 

- I I 36.70 
33.35 

- 14 6.36 
5-59 

+ 16 11.97 
10.89 

+ 18 53.93 . 
55'34 

Final Co-latitude 62" 64' 27"-06 

ht. 

1890 

Mar. 10 
,, la 

Mar. 10 
$9 12 

Mar. 10 
I #  1 2  

Mar. 10 
I,  12 

&r. 10 
,B 12 

Mar. 10 
,, 12 

Mar. 10 
, 12 

Mar. 10 
,, 12 

M u .  10 
I *  1% 

Mar. 10 
,, la 

ky:tif 
Dist.ncsr 

0 I 

9 59 

3 6 

5 23 

16 28 

lo 17 

3 45 

I 57 

I 39 

6 17 

16 19 

.- 
:% 

rn 

16 

17 

18 

19 

I 

20 

21 

23 

23 

24 

!2S 

Aetronomical Latitude (A) = 27 5 32.95 + 0.095 

Pmitiws 
of 

Telearop 
during 

Obserra. 
tion 

W, E 
E, W 

E, W 
W, E 

W, E 
E, W 

E, W 
WI E 

E, W 
W, E 

W, E 
E, w 

E, W 
WS 

E, W 
w, It 

W E  
E ,  w 

E, W 
W, E 

atam O b m d  

1577 k 1583 Or. 80 
$1 IS D, 

15W k 1606 Gr. 80 
13 1, 11 

1617 & 1687 Gh.. 80 
IS I, I I  

1660 k 1664 Gr. 80 
ts I, 31 

1690 & 1714 Gr. 80 
I)  18 PI 

1724 k 1728 o r .  80 
1 )  ,I ,, 

1733 k 1746 Qr. 80 
I, >I  I I  

1733 k 1780 Gr. 80 
I)  3s I )  

1791 k 1802 (fr.80 
19 9, I )  

1810 k 1825 Qr. 80 
I I  I) I,  

Geodetic Latitude ((3) = 27 5 38-51 

Deflection of plumb-line (A - G) = - 5 56 

I 

a6'.19 
26-03 

16.09 
26.04 

ti-.?o 
27.49 

27.33 
29-31 

26.95 
16.53 

27.04 
26-30 

26'35 
.17'50 

26.89 
27-46 

17.47 
26-10 

26-69 
28.40 

a 

- 

1 . 0  

1 .0  

1.0 

1 . 0  

1 . 0  

1.0 

0.7 

0 .7  

1.0 

I ' o  
- - 31.3 

16-21 

16.07 

. 

27.40 

28.31 

26-14 

16.67 

26'93 

27-18 

16.84 

27.55 
-- 

2 P 

0.82 

0.96 

0.37 

1.29 

0.29 

0.36 

0.10 

0.15 

0.19 

0.52 
-- 

0.6724 

0.9216 

0.1369 

1.6641 

0.0841 

0.1296 

0.0070 

0.0158 

0.0361 

0.2704 
. 

LPw=l0.2417 



ABSTRACTS AND SUMXARIES OF OBSERVATIONS AND BESULTS. 

776. Agra-grou p west poi nt-40-latitude 62" 50' + 
Latitude .. . 27' 10' 

Longitude . . 77 59 

Instrummt-Zenith Telescope 
in. 

Mean Height of Barometer A 29-44 

Height ... 550 feet Mean Ternperature . 49'-8 

Observer-Lieut. G. A. Beazeley, R.E. 

2.3 8, ?f 
w 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

Half of the 
Observed 

Difference of 
Zenith Distances 

I I 

+ 13 31.88 
30.67 

+ I I  4omg4 
40.90 

- 19 23.26 

- 16 42-74 
41-16 

- 1 1  13-46 
23.79 

- rz 50.03 

- o 35-06 

- 1 1  24.53 
24-50 

+ 17 52.74 
54'87 

+ 10 58.93 
59.77 

+ 13 19.65 

+ 17 45-43 
u.51 

+ 16 ~ ' e ,  

- 17 19'43 

+ 18 20-48 
19'61 

- 15 44-74 
45.52 

Mean 
of N.  P. D'a 

o 1 1t 

62 36 46-74 
46'70 

62 38.38.10 
38 ' 05 

63 9 41.31 

63 7 1-12 
1.08 

63 I 42'37 
42-52 

63 3 8.19 

62 50 53-25 

63 1 43.38 
43-31 

61 32 14.74 
24-68 

61 39 21-1.3 
11-06 

62 36 49-98 

61 32 33.86 
33'78 

61 33 31.86 

63 7 48.06 

61 31 59-38 
59'31 

63 6 4-15 
4-08 

Stan Observed 

1197 b 1221 Qr. 80 
PI , I$  

1227 k 1221 Or. 80 
8 I I I  

1250 k 1261 Qr. 80 

1281 k 1298 Or. 80 
$ 9  IS 

1324 & 1363 Gr. 80 
t s t  I,  

1371 & 1390Gr.80 

1397 k 1407 Qr. 80 

1436 k 1450 Gr. 80 
,I B, ), 

1462 k 1466 Or. 80 
9 1  81 8s 

1483 k 1465 Gr. 80 
11 sB 

1493 k 1501 Qr. 80 

1511 k 1620 Or. 80 
31 3 11 

1540 k 1570 Qr. 80 

1677 & 1588 Qr. 80 

1724 k 1728 Gr. 80 
S, >B 38 

1733 k 1746 Gr. 80 
8 )  I8  31 

PI 
I 

% .- 

i, 

0.7 

0.7 

0.7 

1.0 

1.0 

0.7 

0.7 

1'0 

0.7 

0.7 

0.7 

1.0 

0.7 

0.7 

1'0 

0.7 

Seconde of 
Co-latitude 

bzb:~-h 
ration I D& 

1898 

Feb. 25 
26 

Feb. 25 
1, 26 

Feb. 25 

Feb. 25 
, 26 

'Feb. 23 
,. 96 

Feb. 26 

Feb. 25 

Feb. 25 
I I  e6 

Feb. 25 
,I 26 

Feb. 25 
. ,, 26 

Feb. 26 

Feb. 25 
,, 26 

Feb. 26 

Feb. 26 

Feb. 25 
9 26 

Feb. 25 
1, 26 

a 

0'55 

0.15 

0.49 

0.~5 

0.17 

0.39 

0.36 

0.28 

0.03 

1.90 

1.08. 

0.25 

1.25 

0.08 

0'84 

0 . ~  

u 

18.62 
17.37 

18.44 
18.95 

18-06 

18-38 
19'82 

18.91 
18.53 

18.16 

18-19 

18.85 
18.81 

17.48 
19.55 

20.06 
20.83 

19.63 

19-19 
18.30 

17.30 

18.63 

19.86 
18.92 

19-41 
18.56 

P V V  

o-2118 

0.0158 

0.1681 

0.3025 

0.0289 

0.1065 

0'0907 

0.0784 

0.0006 

2.5270 

0.8165 

0.0615 

1.09j8 

o.0045 

0.7056 

0.1355 

n 

18.00 

18.70 

18.06 

19.10 

1872 

18.16 

18.19 

18'83 

18.j~ 

1oS4j 

19-63 

18.80 

17-30 

18.63 

19.39 

18.99 

:$tif 
Distances 

. 0 r 

3 a ' 

3 4 

10 7 

5 14 

1 19 

o 58 

a 49 

6 11 

j 38 

5 31 

21 4 

a 37 

24 41 

9 Sg 

3 45 

1 37 

Positions 
of 

Telescope 
during 

obserrs- 
tion 

W, E 
E, W 

W, E 
E, w 

E ,  W 

E, W 
WI E 

W, E 
E, W 

W , E  

E ,  W 

W, E 
E, w 

E, W 
WB E 

E, W 
W, E 

W, E 

W, E 
E ,  w 

W, E 

E, W 

W, E 
E ,  W 

El W 
W, E 



776. Agra-grou p west poi n t-Co-latitude 62" 50' + 

Summa y. 

d n .? 
l a .- 
6 %  n 

17 

18 

19 

80 

21 

22 

23 

24 

No. of pairs 24 
No. of observations 4Q 

Mean difference between observations taken E, W and those taken W, E = - OU.81 

SePn Observed 

1780 & 1735 Gr. 80 

1791 k 1802 Gr. 80 
$8  #I 19 

1810 & 1825 Gr. 80 
I 9 99 

1846 k 1861 Gr. @O 
>n ~8 1% 

1670 & 1874 Gr. 80 
8 8 I I  

1940 & 1954 Gr. 80 

1961 & 2009 Gr. 80 
9, 9s $1 

1954 & 2009 Qr. 80 
9 ,  38 II 

Observed Co-latitude (weighted mean) 62' 50' 18".55 + 01'.091 
Correction for Height above Sea-level + 01'.02 

Final Co-latitude 62" 60' 18".67 

D.ts 

1898 

Feb. 26 

Feb. 25 
r, 26 

Feb. 26 
3, 26 

Feb. 25 
,r '26 

Feb. 25 
,, 26 

Feb. 26 

Fob. 26 
26 

Feb. 25 
I ,  26 

0 1 IP w 

Astronomical Latitude (A) = 27 941-43 + 0.091 

Geodetic Latitude ((3) = 27 9 45.86 

zzt~f 

0 ,  

I 39 

6 17 

16 l o  

18 26 

11 7 

I 51 

14 19 

14 14 

Half of the 
Observed 

Difference of 
Zenith b l h n a e ~  

1 D 

- 18 15.87 

+ r l  1.76 
0.34 

+ 14 43-46 
46.40 

+ 4 34-07 
31'37 . 

+ 9 55 .54  
56.22 

- 11 3'04 

+ 16 30'14 
19.06 

+ a 14'04 
12.69 

Deflection of plumb-line (A - G) - - - 4-43 

PC 
I 

Y - u .- 

0.5 

1.0 

1.0 

1 .0  

Positions 
o f 

Telracope 
during 

ObserVa- 
tion 

El W 

W, E 
El W 

E, W 
W, 

W, E 
E, W 

E, W 
w, E 

W, E 

W, E 
E, W 

W, E 
E. W 

Seconds of 
Co-latitude 

bzb::-h 
vstion I i  a  

0.15 

0.94 

0.14 

0.33 

M a n  
of N. P. D's 

0 1  

63 8 34'17 

61 38 16.59 
'6.53 

61 35 3.3.79 
33-73 

61 45 45.03 
44-91 

61 40 21-87 
11.82 

63 I 21.57 

62 33 49.04 
48.99 

61 48 4.68 
4.69 

P a w  

I 
I 

18.40 

18-35 
16.87 

17'a5 
10.13 

19-10 
17'34 

17.41 
18-04 

18.53 

19'28 
18-05 

18-72 
17'38 

0.0113 

0.8836 

0.0196 

0.1089. 

I, 

18-40 

17.61 

18.69 

18.22 

~ 7 . 7 3  

18.53 

18'67 

18'05 

1 P  - 

1.0 I 0.82 I o.6;24 

I 

0.7 

1'0 

1.0 
-- 

19.9 

0.02 

0.11 

0.50 

0.0003 

0.0144 

0.2500 
- 

E P w =  8.3072 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

717. Agra ~ o n ~ i t u d e  station, 1st visit-Co-latitude 62" 50' + 
Latitude . . . 27' 10' Instrument -Zenith Sector No. 1 used as Zenith Telescope 

in. 
Longitude ... 78 3 Mean Height of Barometer 29.34 

Height ... 550 feet Mean Temperature 63'. 1 

Oboerver-Captain S. G. Burnard, R.E. 

' 
d z .: 
.-. a 
.: ... 
Ip 0 

rn 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

i 13 
I 

: 14 

' 15 
I 

Positions 
of 

Telescope 
dur~ng 

ObsarPs- 
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0.24 

0.49 

0.28 

1.6 

1'4 

0.9 

0.8 

0 . 1 2  

1 2 3  

0.02 

0.10 

25'54 
25.32 

24-84 
?4'26 
23.45 
24.15 
33.29 

24-41 
26.47 
24'02 
26.01 
25.35 

25-36 
24-19 
25.23 

25.35 

14'00 

25." 

25.13 



ABSTRACTS AND SUXBWRIES OF OBSERVATIONS AND RESULTS. (97) 

717. Agra Longitude station, 2nd visit-Co-latitude 62" 50' + 

Summary. 

d 
Z .: 
2 a .- 
:% 
w 

85 

36 

No. of pairs 36 
No. of observations 140 

Mean merence between observations taken E, W and those taken W, E = - 0"-55 
0 1 1  M 

Observed Co-latitude (weighted mean) 62 50 25.23 + 0.061 

Correction for Height above Sea-level + 0.02 

Corrected Co-latitude 62 50 25-25 + 0.061 

J j  ,, by latvisit 62 50 25.51 + 0.061 

P v v  

0.1170 

0.1369 

Final Co-latitude 62 60 26-38 f 0.043 

v 

0.30 

0.37 

0 1  11 11 

Astronomical Latitude (A) = 27 9 34-62 + 0.043 

2 P - 38.7 

PC 
I Mean of 

Geodetic Latitude (G) = 27 9 39-93 

2Pw-11.3197 

Deflection of plumb-line (A - G) = - 5-31 
8 

Stanr Obeewed 

' 

1940 & 1954 Or. 80 
13 91 I> 

I* I I  11 

)I , ,, 

1908 & 1939 or .  80 
I ,, ,, 

Pwitiona 

Date 

1898 

Mar. 26 
3 26 
,, 27 

Apr. 3 

Mar. 31 
Apr. 8 

Seconds of 
Co-latitude Mean 

Zetlith 
Distances 

D I 

I 51 

1 2  4 

Half of the 
Teleseope 

observa- during 
tion 

E, W 
W, E 
W, E 
E, w 

E, W 
w, E 

of N. P. D's 

o t n 

63 I 18-97 
18-84 
19.20 
17'75 

62 a8 44'83 
44'41 

D$Ey~dof 
Zenith Diatonws 

I n 

- 10 53.87 
5 2 . 5 8  
53'27 
5 2 . 9 ~  

+ ax 40'75 
4r.20 

bzb:z-h .- 
vation 

1.3 

1.0 

R 

15-10 
26.26 
25'93 
24.84 

25'58 
25-61 

25-53 

25.60 



778. Agra parade point-40-latitude 62" 51' + 
Latitude .. . 27' 9' Iwtrument-Zenith Telescope 

in. 
Longitude .. . 78 4 Mean Height of Barometer 29.24 

Height ... 550feet Mean Temperature 78O.6 

Obsmvers-Captain G. P. Lenox Conyogbarn, R.E. and Lieut, G. A. Beazeley, R.E. 

PI 
I 
2 - 
M .- 

1'0 

1.0 

1'0 

1.0 

0 '7  

0'7 

0'7 

1.0 

1'0 

0.7 

O.5 

1'0 

1.0 

6 

z .& 3% 
m 

1 

2 

8 

4 

6 

I 

6 

7 

8 

9 

10 

11 

1s 

13 

Mean 
of N. P. D'B 

o I N 

62 38 37.34 
37'3= 

63 9 40.55 
40.52 

63 7 0.27 
0.24 

63 I 41 '31 
41-25 

6a 57 20.77 
20. 72 

63 7 17.58 
27'52 

63 3 7.04 
6.99 

62 50 52'01 
51.95  

63 I 42.02 
41 '95 

62 32 2.i.37 
23.30 

62 39 19.59 

62 36 48.65 
48. j8 

62 32.77 
. 32 19 

0 

0'39 

0'13 

0.05 

0.62 

0.08 

0'55 

0'51 

0.41 

0.22 

0.29 

O.15 

0.79 

0'53 

Btua Obrened 

IMP & 1221 Qr. 80 
9 9  7 1  J I  

1850 & 1261 Or. 80 
s 1% 1 1  

1281&1198Gr.80 
9 )  1 8  I 9  

1384 & 1363 Gr. 80 
V D  I 8  JI  

1324 & 1390 Qr. 80 
1 1 9  I J  

1963 & 1371 Gr.80 
SJ >J  13 

1371 & IS90 Gr. 80 
1 w ,I 

1897 & 1407 Or. 80 
I 1, , I  

* 
1486 & 1450 Qr. 80 

JJ 19 3, 

1452 & 1466 Qr. 80 
1 9  11 8 8  

1466 & 14&3 Gr. 80 

1493 & 1601 Gh.. 80 
I,  11  11  

1611 & 1520 Qr. 80 
91 I* I, 

P v v  

0.1521 

0.0169 

0.0025 

0.3844 

0.0045 

o . z l l 8  

0'1821 

0.1681 

0.0484 

0.0589 

0'0113 

0-6241 

0.2809 
: 

Half of the 
Observed 

Diflermee of 
Zu11lt11 D~stancer 

I Y 

+ 12 31.07 
30.65 

- 18 32.46 
32.75 

- 1 5  52.30 
52.72 

- 10 33.16 
31.56 

- 6 14.13 
11.60 

- 16 18.52 
19.89 

- 11 59'29 
0.16 

+ o 16.63 
15.82 

- 10 33'52 
34.43 

+ 18 4j.31 
44.20 

+ I I  48.06 

+ 14 19.49 
20.45 

+ 18 .70'5; 
35.12 

1898 

Mar. 17 
8, l8  

M .  17 
J r  18 

Mar. 17 
11 18 

Mar. 17 
J r  18 

Mar. 17 
1 9  18 

Mar. 17 
13 18 

Mar. I7  
,, 18 

Mar. 17 
1,  18 

Mar. 17 
,I 18 

Mar. 17 
1,  18 

Mar. 18 

Mar. 17 
11 18 

Mar. 17 
91  18 

Secondr of 
Co-latltude 

- 

by 

of 
Zenlt'l 

Dbbllcea 

o I 

3 4 

l o  7 

5 14 

- I 18 

I 4 

I 13 

o 58 

2 49 

6 11 

5 38 

5 31 

21 4 

a 37 

obder- 

Positions 
of 

Tslrscopa 
"unl lg  

Obserya. 
tion 

E, W 
WJ E 

W, E 
E, W 

W , E  
E, W 

E, W 
W, E 

E, W 
W, E 

W, P: 
E, W 

E, W 
W, E 

W, E 
E, R 

W, E 
E, W 

E. W 
W, E 

E, W' 

E, W 
W, E 

W, E 
E, W 

31ean 
vnt~on l r .  

t, 

8.41 
7.97 

8.09 
7.77 

7'97 
7'52 

R.15 
8.69 

6.64 
9.12 

9.06 
7 63 

7 ' " -  
6.h; 

8.64 
i .77  

8.50 
7.53 

8.68 
7.50 

7-65 

8 '  14 
9'03 

9'.?4 
I 

N 

8.19 

7.93 

7'75 

8.42 

7'88 

8'35 

7'29 

8-21 

8;oz 

8.09 

7.65 

8.59 

8-33 



ABSTRACT8 APU'D SUMMARIES OF OBSERVATIONS AND RESULTS. (99) 

778. Agra parade point-Co-latitude 62" 5 I' + 

0 R .-* 
a & .- 
k %  
P 

14 

15 

16 

17 

48 

19 

20 

, 2 1  

22 

23 

24 

25 

26 

Gtam Obaened 

1640 & 1670 Qr. 80 
II I I  3) 

1577 & 1683 Qr. 80 
I 19 o 

1599 & 1606 Or. 80 
S) ., II 

1617 & 1637 Gr. 80 
ID ( I  I )  

1650 & 1664 Qr. 80 
,, I) I,  

1690 & 1714 Qr. 80 
I I  13  1 9  

I 81 81 

IS *, 

1724 & 1728 Qr. 80 
9 9 ,  11 

I o TI  

# I  Y )  

1733 & 1746 Qr. 60 
9 3  I ,  

I I  19 13 

1780 & 1733 Gr. 80 
I* s t  I$  

8s ,, 11 

1791 & 1802 Qr. 80 
s )I  1,  

I. I, 

9 8  IS I t  

1810 & 1825 Qr. 80 
9 1  o 

9 ,  3s ,, 
81 8 21 

1846 & HI61 Qr. 80 
I ,  I I  

1870 & 1874 Qr. 80 
I ,  I )  1 ,  

Date 

1898 

Mar. 17 
,, 18 

Mar. 17 
r, 18 

Mar. 17 
$1 18 

Mar. 17 
,I 18 

Mar. 17 
,, 18 

Mar. 17 
3 18 

Apr. 1 
,, 2 

Mar. 17 
,, 18 

Apr. 1 
,r 2 

Mar. 17 
,, 18 

Apr. 1 

Mar. 17 
8, 18 

APT. 1 

a .  17 
,, 18 

Apr. 1 
r, 2 

Mar. 17 
$ 9  18 

AF 1 / 
,s 2 

Eitf 
Distances 

o I 

24 qa 

. 9 59 

3 6 

5 23 

16 28 

ro 18 

3 45 

I 37 

1 40 

6 17 

16 20 

Positions 
of 

T e l ~ ~ e o p e  
d ~ ~ r i n g  

Obsrrvlc- 
tion 

Half of the 
Obaerved 

Difference of 
Zenith 1)istances 

Mean 
of N. l'. D's 

Apr. 1 
> 

3 1  - 18 26 

Seconds of 
Co-latitude 

bzbz:~: 
vat.ion I p :  

E, W 
W, E 

W, E 
& W  

W, E 
E, W 

E. W 
Mr, E 

W, E 
E, W 

, I 
E, W 
E. W 
W, E 

E, IV 
W, E 
W, H 
E, 1%' 

W; P: 
E, W 
E, \V 

E, ii 
IV, k: 
W, E 

E W 
W, E 
w', E 
E, W 

W, E 
E. !V 
E, W 
W, E 

W, E 
E, W 

E.1V 
I V .  1,: 

1 I I  5 i 1 " "  
I 

PI 
I 
Y - 
M .- 

u 

8.17 
9'27 

8-54 
5.32 

7.50 
7.12 

6.02 
8.76 

8.69 
7.98 

8.81 
6.91 
7.58 
8.8.3 

6.78 
8-52 
6.53 
7.34 

8.05 
7.21 
7.82 

8 1 
62 j3 31.44 

3' .36 

63 7 46'49 
46.40 

62 39 31 '61 
38'51 

62 57 45.66 
43.56 

63 2 33.00 
33'90 

63 3 33.01 
32'91 
31'40 
31 '29 

62 31 57'5.3 
57'42 
55';s 
55'66 

63 6 2.34 
1'23 
0.60 

63 8 32.5-3 
32'42 
30.;6 

62 38 14.76 
1.1.65 
12-gb 
ja.83 

62 35 31.0~ 
31 '9' 
JO'Zj 
3O'l3 

62 q j  41-56 
41 44 

62 40 18.52 
1 8  3') 

1.0 

1.0 

1.0 

1.0 

1.0 

1.3 

1.3 

0.8 

0-8 

1'3 

1'3 

1'0 

1.0 

n 

8.71 

6.93 

7'31 

7.39 

8.34 

8-04 

, 
7.29 

7'69 

i 

t I 

+ 1 7  36-73 
37.91 

- 16 37-95 
41.08 

+ I I  35-09 
3j.61 

- 6 39.64 
36.80 

- I a 
24.93 

- x a  24.19 
26.00 
23.82 
22.46 

+ 19 9.25 
11.10 
~0.75 
11.68 

- 14 54.29 
55'07. 
52.78 

- 17 2459 
24'87 
22.49 

+ ra 50.46 
5.3'70 
53 71 
54'1) 

+ 15 36..?3 
35'58 
37.26 
3 7 ' 9 ~ 8 ~ 0 5  

+ 5 26.81 
26.68 

+ 10 4R.r, 
, n . ~ , ~  ' 

a P v v  

0.92 

0.87 

0.49 

0.41 

0.54 

0-24 

0.51 

0.11 

0.12 

1'00 

I 

0.0j 

0.45 

0.84 
I 

7.94 1 
7.55 
8 . 2 ;  / 5.9a 

0'8464 

0.7569 

0.2401 

0.1681 

0.2916 

0.0749 

0.3381 

0.0097 

O ' O I I ~  

1-3000 

0'00.33 

0.20aj 

0'70j6 

5.22 
8.35 
6.67 
6.9; 

8..36 
7'49 
7.51 

8..38 
8.12 

669 
2 1  , 

.6,80 

7'8j 

8.2j 

6 96 
I 



ASTRONOMTCAL LATITUDES. 

778. Agra parade point-Co-latitude 62" 5 I' + 

Summa y. 

d z .: 
n. z". 

Q 0 
OU 

27 

28 

29 

80 

No. of pairs 
\ 

30 
No. of observations 66 

Mean difference between observations taken E, W and those taken W, E = - 0"-80 

Observed Co-latitude (weighted mean) 62" 51' 7"-80 + 0".069 

Correction for Height above Sea-level i 0".02 

Final Go-latitude 62" 51' 7".82 

0 1  11 u 

Astronomical Latitude (A) = 27 8 52-18 + 0.069 

Stam Obwned 

1908 & 1939 Qr. 80 
9 I>  I I  

1940 C 1964 Or. 80 

1961 & 2009 Qr. 80 

1974 & 2009 Qr. 80 

Geodetic Latitude (G) = 27 8 57.47 

Deflection of plumb-line (A-(3) = - 5.29 

Date 

1898 

Apr. 1 
,r Z 

A .  2 

A .  .2 

Apr. 2 

E2t~f 
Diet.nca 

o t 

11 4 

I 51 

14 a9 

14 14 

P a w  

0.0400 

1.2197 

0.0685 

0.0450 

Beconds of 
Co-latitude 

b:b:2-'l 
vation I 

PI 
W 
t: - m .- 

8.0.3 
7 

6.48 

7.43 

7.50 

Z P - 27.8 

Half of the 
Observed 

Difference of 
Zenith Ubbncem 

I w 

+ aa 23.34 
I 

- I I 

+ 17 ai.96 

+ 3 5.45 

Posiliona 
of 

Telescope 
d u r ~ n ~  

0bserva- 
tlon 

E, W 
W, E 

E, W 

W, E 

W, E 

v 

8: 

6.48 

7.43 

7.50 

Z Pav- 8.4679 

M a n  
of N .  P. D'a 

D I N  

61 28 44.69 
44'55 

63 I 17-89 

61 33 45-47 

61 48 2-05 

I'o. 1 0.20 
0.7 

0.5 

0.5 

1.31 

0.37 

0'30 



ABSTRACTS AND SUMMARIES O F  OBSERVATIONS AND RESULTS. 

779. Ah mad pu  r-Co-latitude 66" 23' + 
Latitude . . . 23' 36' Inskurnent-Zenith Sector No .  1 used as Zeuith Telescope 

in. 
Longitude .. .. 77 43 Mean Height of Barometer 28'1 1 

Height ... 1713 feet Mean Teinperature 8 4 O . 4  

Observer-Captain @. P.  Lenox Conyngham, R.E. 

d 
b .: 
2 .- 
:% 
m 

1 

Z 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

. 

a 

I 

0'77 

0 '41  

0'12 

0.11 

0.08 

0'41 

0.61 

0'" 

0'06 

0.30 

1'00 

I 

P a w  

o'ozoa 

0.4150 

0.1235 

0'0101 

0.0144 

0.0045 

O'"77 

0.2605 

0'0085 

0 'w25 

0 . ~ ~ 3 ~  

~'~~ 

"33'5 

Stare Obaerved 

1539 k 1572 ffr. 80 
, I1 I, 

1672 & 1550 Qr. 80 
S) 12 1s , 

1577k1596Gr .80  
1% 1, 11 

1596 & 1580 Gr. 80 
11 II 11 

1603 & 1637 Gr. 80 
11 )I 91 

I 

1662 & 1681 Gr. 80 
IS 11 SI 

1690 & 1706 Qr. 80 
11 IS SI 

1705 bi 1709 ffr. 80 
I ,  11 13 

1717&1730Qr.80 . 
I, SI 12 

1751 B 1759 Gr. 80 
II 21 IS 

2060 8 2107 a r .  80 
11 I 21 

2124 k 2143 ffr. 80 
I* 2s 18 

2167 k 2173 ffr. 80 
o # I  3 s  

E:t:f 
'lstances 

o I 

11 40 

11 33 

13 15 

ra 58 * 

8 59 

8 15 

13 42 

13 31 

4 19 

17 l o  

13 53 

2 53 

4 33 

Date 

1899 

Mar. 26 
1. 27 

Mar. 26 
Is 27 

Mar. 26 . 28 

Mar. 26 
1, 28 

Mar. 26 
,S 28 

Mar. 26 
,t 28 

Mar. 26 
,, 28 

Mar. 26 
rr 28 

Mar. 26 
I, 28 

Mar. 26 
ss 28 

Mar. 26 
r,  98 

Mar. 26 
1, 58 

Mar. 26 
B r  28 

Positions 
of 

Telescope 
du r~ng  

Observr- 
bon 

W, E 
E, W 

E, W 
W, E 

E , W  
W, E 

W, E 
E, W 

W, E 
E, w 

E, W 
W, E 

B, W 
W, E 

W, 0 
E, 'iv 

E,W 
W, E 

W, E 
E, W 

E, W 
w, I4 

W, E 
E, W 

E, W 
W, E 

Mean 
of N. P. D's 

o I ,, 
66 36 14.37 

14'31 

66 43 9-66 
9'59 

662414 .17  
14.01 

66 41 36.65 
36.49 

66 33 4'44 
4.28 

66 16 35-51 
35'33 

66 28 41-17 
41.09 

66 39 55'34 
55-16  

6 6 1 ~ ' 5 8 . 1 6  
57-91 

66 11 50'39 
50.18 

66 10 47-40 
47-17 

66 40 5-38 
5.13 

66 33 36.64 
36'40 

Seconds of PC 
Half of the Co-latltude 

Observed 
II 

L) 
D~fference of 

0 . 7  

0 '7  

0'7 

0.7 

1'0 

0 .7  

0'7 

0.7 

0 .7  

0 .7  

0 .7  

1'0 

1.0 

8, 

41.34 

1 

40'74 

41-09 

41.39 

41'39 

41-43 

41'10 

40.90 

41:62 

41'57 

41-21 

42-51 

42.66 

I 11 

- 12 33'94 
32.07 

- 19 rzg.31 
28.46 

- o -32-22 
~ 3 . 7 9  

- 17 55-01 
55.35 

- 9 22-91 
23.04 

+ 7 6 - 1 6  
5.85 

- 5 0'64 
4 59.51 

- 16 14-63 
14-08 

+ i 43.91 
43.19 

+ X I  51-28 
50.28 

+ 12 52-87 
54-98 

- 16 22.94 
22aj4 

- 9 51.17 
56.55 

n 

40'43 
42.24 

40'35 - 
41'13 

41'95 
40'22 

41 '64 
41.14 

41.53 
41-24 

41-68 
41'18 

40.63 
41-57 

40.71 
41-08 

42-08 
41.15 

42.67 
40.46 

40'27 
41.15 

42.44 
42.59 

45'47 
39.85 



(102) ASTROPJOMICAL LATITUDES. 

779. Ah mad pu r-Co-latitude 66" 23' + 

2176 k 2200 Gr. 80 Mar. 26 
,, 8% 11 *, 28 

15 1 2248 & 2266 Qr. 80 1 Mar. 26 1 

1256 & 1265 Or. SO Mar. 27 
I, %I >I ,I 29 

1297 k 1300 Qr. 80 Mar. 27 
> I  1) 11 ,, a 

1324 & 1 3 8  Or. 80 Mar. 27 
sr IJ 8 ,  II 

1363 k 1383 Qr. 80 Mar. 27 
, I  ,, $ I  ,, 29 

20 1 1383 & 1390 Gr. 80 I Mar. 27 1 

1428 & 1450 Qr. 80 
' 8  . 9 ,  1, 

1470 & 1474 Qr. SO 
II n r i  

*, 29 

Mar. 27 
*, 29 

Mar. 27 
$ 9  29 

Mar. 27 
9,  29 

Mar. 27 
. a  

Mar. 27 
1, 29 

Mar. 27 
,, 29 

Mar. 27 
29 

Mar. 27 
,, 29 

?:fin:' 
Poritionr 

of 
Telsacope 
during 

Ob8er.s. 
Lion 



ABSTRACTS AND SUMBURIES OF OBSERVATIONS AND RESULTS. (103) 

779. A hmad pu r-Co-lafifude 66" 23' + 

Summa y. 

NO. of pairs 35 
No. of observations 70 

Mean difference between observations taken E, W and those taken W, E e + V.08 

Date 

1899 

Mar. 27 
,, 29 

Mar. 27 
11 29 

Mar. 27 
t r  29 

Mar. 27 
9, 29 

Mar. 27 
,, 29 

Mar. 27 
1 9  29 

Mar. 27 
,, 29 

d 
?i$ 
7 a .z ." 
0 o 
la 

-- 

29 

30 

31 

32 

38 

34 

55 

Observed Co-latitude (weighted mean) 66' 23' 41" 5 1  + Or'.076 

Stus Oherred 

1825 & 1819 Qr. 80 
I*  ,I  

1819 & 1843 Or. 80 
I. 11 I I  

1843 & 1817 Or. 80 
7, 1 8  

1861 & 1870 Or. 80 
1 19 19 

1870 & 1888 Qr. 80 
,, ,, I(  

1929 & 1940 or. 80 
t (9 11 

1940&1965Qr.80 
I , ,$ 

' Correction fop Height above Sea-level + 0".07 

Final Co-latitude 66" 23' 41".58 

Mean 
. of N. P. D's ' 

o 1 1, 

66 26 3.99 
3'79 

.66 IZ 20.08 
19'88 

66 7 48.08 
$7 '89 

66 za 47-64 
47-45 

66 8 10.96 
10.75 

66 zq 53-16 
53.01 

66 725.52 
25-28 

Ilea' of 

Duhnces 

o I 

zo 10 

zo 24 

zo 19 

14 49 

14 35 

5, 15 

4 57 

o r  H 

Astronomical Latitude (A) = 2336 18-42 + 0.076 

P V D  

0.0510 

O'Oj45 

0.1013 

0'0057 

o-0001 

0'7571 

0'0882 

tPvv=ro-a537 

Positions 
of 

Teleseops 
durlng 

Obserra- 
tlon 

E, W 
W, E 

W, E 
E, W 

E, W 
W, E 

E, W 
w, 1 

W. E 
XI W 

E, W 
W, E 

W , E  
E, W 

Geodetic Latitude (G) = 233f320.88 

Seconds of 

t; Half of the Co-latltude 
Observed 

Difference of 
Zenith Dlstanoes bzb:,",","h Mean 

- vation 

Deflection of plumb-line (A- 0) = - 2-46 

PI 
I - % 
M .- 
; 

'0.7 

0.5 

0.5 

0.7 

0.5 

0'7 

0'5 

24.3 

8 I, 

- z 21.70 
22.61 

+ 11 20.99 
21-42 

+ 15 54.84 
53.10 

+ o 53'18 
54'58 

+ 15 31.41 
29.87 

- I 11-59 
13-14 

+ 1 6  15.68 
15'70 

o 

0 - 1 7  

0'33 

0'45 

0.09 

0.01 

"04 

0'42 

I, 

41.29 
41.18 

41.07 
41-30 

42'92 
40.99 

40.82 
42'03 

42.37 
40.62 

41-67 
39-27 

41.20 
40.98 

,I 

41.24 

41-18 

41-96 

41'42 

41'50 

40'47 

41'09 

fP = 



ASTRONOMICAL LATITUDES. 

Latitude ... 30'54' Instrument-Zenith Telescope 
in. 

Longitude ... 73 20 Mean Height of Barometer 29.36 
Heiyht . . . 641 feet Mean Temperalure 69'4 

Observer-Lieut. H .  M .  Cowie, R.E. 

d 
z 5 
y % - 
~2 
vl 

-- - 
1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Stan Obasned 

I 

487 & 454 Newcomb 
,, ,, I S  

461 & 471 Newcomb 
91 3, B) 

456 & 489 Newcomb ' 

I I  9 1  9,  

485&489Newcomb 
I 9  3, t s  

496 & 498 Newcomb 
Is I >  

498 & 517 Newcomb 
JJ I S  I I  

520&529Newcomb 
,I I )  32 

633 & 534 Newcomb 
,I  1 2  S I  

633k542Newcomb 
9, 8 ,  19 

1450 Qr. 80 & 558 Newc. 
3, 19 I s  I I  

1452 o r .  80 & 558 h-ewc. 
I I  t t  3 9  11 

1495 & 1608 Qr. 80 
98 Is I S  

587 & 593 Newcomb 
,I  D 21 I) 

604 & 619 Newcomb 
31 ,, I* 

621 Newc. & 1613 Qr. 80 
. I ,  I )  t~ 83 

Positions 
of 

Telescope 
durlng 

Obserra- 
t ~ o n  

-- 

E, W 
IV, E 

W, E 
E, W 

W, E 
E, W 

W , E  
E, W 

R, W 
W, E 

W, E 
E, W 

E . W  
W, E 

W, E 
E, W 

W , E  
E, W 

E, W 
W, E 

E, W 
w, I% 

E. W 
W, E 

E. W 
W, E 

W, E 
E, W 

E, W 
W, E 

1901 

&far. 24 
, 25 

Mar. 24 
,, 25 

Mar. 24 
$9 25 

Mar. 24 
,, 25 

Mar. 24 
, 25 

Mar. 24 
25 

Mar. 24 
s 25 

Mar. 24 
I 26 

Mar. 24 
1 25 

l iar .  24 
, 25 

Mar. 24 
25 

Mar. 24 
8, 25 

. Mar. 26 
27 

Mar. 26 
, n 

Mar. 26 
,, 27 

Maan 
of N. P. D'a 

o t  n 

58 41 39.36 
39'36 

59 10 40.49 
40.4; 

58 3j 54.27 
54'24 

59 217.00 
16-97 

59 2 z.3.01 
22.9; 

59 8 11.67 
I I -63 

5921.18.32 
38' 2; 

58 5j 77.26 
27.20 

59 2 5-51 
5.45 

58 52 -3'72 
3'70 

58 54 10.74 
10.67 

59 12 38.61 
38.53 

59 7 38.25 
38.15 

58 46 2.31 
2.19 

s9 31 29.67 
29'55 

Distances 

o I 

10 36 

# 

8 40 

3 25 

3 51 

a 43 

2 48 

21 lo 

12 26 

12 33 

a I 

I 59 

a 30 

!z 45 

20 54 

16 1 

Half of the 
Observed 

II~fferencs of 
Z m t h  D~stances 

- 1 n 

+ a4 40.66 
I 

- 4 18.60 
18.55 

+ 30 27.12 
27'34 

+ 4 5.69 
4.64 

+ 3 58'55 
59.00 

- I 49.76 
49.60 

- 1 5  16.71 
16.43 

+ lo 53'48 
53'90 

+ 4 16-26 
15.40 

+ 14 17.72 
18.08 

+ 12 9.72 
10'35 

- 6 16.81 
16-77 

- I 16.70 
16-15 

+ 20 18.55 
18.75 

- 25 7.58 
6.95 

c 

0.86 

0.47 

0.05 

0.71 

0.33 

0.53 

0.29 

0.52 

0.13 

I 

0.70 

0.34 

0.34 

0.54 

0.91 

P o d  

0.7396 

0.2209 

0.ooz5 

0.5041 

0.0762 

0.1966 

0.0841 

0.1893 

0.0118 

I 

o*o202 

0.3430 

0.1156 

0.1156 

0.2916 

0.8281 

P4 
I 

5 .- 

1.0 

1.0 

1'0 

1.0 

0.7 

0.7 

1.0 

0.7 

0.7 

0.7 

0.7 

1.0 

1.0 

1.0 

1.0 

Seconda of 
Co-iat~tude 
- 

b:b:::-h Mean 
vation 

m I 

I 
20.02 
~1'13 

21 -89 
21.92 

21.39 
21.j8 

22.69 
a1.61 

21 .56 
21.97 

21.91 
22.03 

21.61 
21.84 

20.74 
21.10 

21.77 
20.85 

21 '44 
21.78 

20.46 
21.02 

21.80 
21.;6 

ar.55 
22'00 

20'86 
20.94 

22.09 
22.60 

20.58 

21'91 

21-49 

za.15 

2 1 7 7  

21.97 

21-13 

20.92 

21.31 

21.61 

20'74 

21.78 

21.78 

2os90 

22.35 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND XESULTS. (105) 

720. A kbar-Co-latitude 59" 6' + 

No. of pairs 25 
No. of observations 50 

Mean difference between observations taken E, W and those taken W, E = - Off*% 
Observed Co-latitude (weighted mean) 59' 6' 21Y.44 + 0"-073 

d 

% .i - 
.- 
2% 
P 

16 

17 

18  

19 

#) 

21 

22 

23 

24 

95 

4 

Correction for Height above Sea-level + 0"-03 
Final Co-latitude 59" 6' 21".47 

Half of the 
Observed 

Difference of 
Zenith Dihnces  

t II 

+ 12 10'41 
10.49 

+ 16 19- 79 
20.25 

- 36 I 1-50 
13.18 

- 3 4.62 
5'91 

- 3 48-38 
46.62 

- 23 41.73 
40.74 

- 21 8-71 
8-75 

- 14 0.80 
1.92 

- I: 33.05 
33-16 

+ 25 44.82 
44-89 

0 1  II n 

Astronomical Latitude (A) = 30 53 38-53 + 0.073 

S t m  Obeerved 

630 Newc. k 1646 Gr. 80 
II JI I )  )I 

653 k 657 Newcomb 
8 1  39 I1 

666 k 682 Newcomb 
I, ,I I( 

671 & 682 Newcomb 
I* JI I I  

697 Newa.& 1762 Gr. 80 
J I  I I  I 91 

708& 713 Newcomb 
I I  n I 

716 B 723 Newcomb 
I) YI I I  

739 k 748 Newcomb 
II YJ )I 

748 k 753 Bewcomb 
II S, 12 

768 k 787 Bewcomb 
11 IS  IS 

Geodetic Latitude (G) = 30 53 43-27 

Deflection of plumb-line (A- (3) = - 4-74 

P o 0  

0.0016 

0.1089 

0.4593 

0.8317 

0'4489 

0.1764 

0'2704 

0.020~ 

0'0137 

0.0~56 

6.0959 

Seconds of 
Co-latitude 

bzb:zF 
vation I L  

n u 

21.51 
21.45 21.48 

20.95 
21'af 21'11 

21 -03 
20.22 20.63 

21-06 
19-64 20'35 

19.96 
a:-57 20.77 

21-44 
22.27 21.86 

az.05 
21-86 21.96 

21 '90 
20.63 21.27 

21-71 
21'45 21-58 

21-33 
almza 21-28 

Z P = 

Date 

1901 
Mar. 26 

1 8  27 

Mar. 26 
1, 27 

Mar. 26 
1, 27 

Mar. 26 
II 27 

Mar. 26 
9 27 

Mar. 26 
,I 27 

Mar. 26 
11 27 

Mar. 26 
I, 27 

Mar. 26 
27 

Mu.  26 
#I 27 

:zttf 
Dilrtances 

a 1 

4 38 

ro 50 

a6 la 

26 45 

lo 8 

14 32 

19 29 

23 35 

23 33 

9 53 

Pc 
I 
Y 

% .- 
d 

1-0 

1.0 

0'7 

0'7 

1.0 

1.0 

1'0 

0.7 

0.7 

1.0 

22.0 

o 

0.04 

0'33 

0.81 

1'09 

0.67 

0'42 

0'52 

0.17 

0.14 

0.16 

t Pou = 

Positions 
of 

Telascope 
during 

ObserP.a- 
tion 

W, E 
E, W 

E, W 
W, Fl 

W, E 
El W 

WJ E 
El W 

W, E 
E, vf 

E, W 
w, E 

W, E 
EI W 

E, W 
WJ 1 

W, E 
E, W ' 

W, IP 
E, W 

Mean 
of N. P. D's 

0 I I 

58 54 11. ro 
10.96 

58 50 1.16 
1'01 

59 42 33'53 
33'40 

59 9 25.68 
25'55 

59 10 8.34 
8.19 

59 30 3.17 
3.01 

59 17 30.76 
30.61 

59 20 22-70 
22.55 

59 17 54.76 
54'61 

58 40 36-51 
36.33 



ASTRONOMICAL LATITUDW. 

Latitude .. . No 8' Imtrummt-Zenith Telescope 
in. 

Longitude ... 92 56 Mean Height of Barometer 29.92 

Height ... 20 feet Mean Temperature 65'-2 

Observer-Captain H .  M. Cowie, R.E. 
r 

2 .: 
-PI 

.g 2 
m 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

. 

Stus Oherred 

347Gr. 80& 153Nawc. 
11 91 1 1) 

170 k 183 Bewcomb 
I) II 18 

I* I, I )  

183 & 1% Bswcomb 
91 28 I S  

I S  $8 19 

199 k209 Newcomb 
I )  , 9 ,  I 

I, I, 31 

211 k 221 Newcomb 
II 18  91 

9 11 11 

252 & 258 Newcomb 
91 2s I >  

322 & 329 Newcomb 
II  ,, I* 

332 k 338 Newcomb 
I) 3s 81 

I* Is IS 

332 & 350 Newcomb 
18 # I  11 

11 88 38 

369 k 3 7 3  Newcomb 
1 8  IS 19 

1025 k 1069 (3r. 80 
at 19 9s 

I059 Gr. 80 k 419 Newc. 
I 1  9 )  $1 9 1  

P v v  

0.6724 

0.0694 

0'0265 

0.0225 

0.0002 

0.0615 

0.0676 

0.0101 

0.0406 

0.1444 

0'0613 

0'0002 

PI 
I 

2 
. M - 

1.0 

0.6 

0'6 

1'0 

0.6 

1.0 

1.0 

0.6 

0.6 

1'0 

0'5 

0'5 

9 

0.82 

0'34 

0.21 

0.15 

o.02 

0.25 

0.26 

0'13 

0-26 

0'38 

0'35 

0'01 

Date 

1905 

Jnn. 23 
r i  24 

Jan. 93 
I, 24 
,, 27 

Jan. 23 
$8 84 
11 27 

Jan. 23 
r s  24 
1, 27 

Jan. 23 
,, 24 
tr 27 

Jan. 23 
,r 24 

Jan. 22 
,, 24 

Jan. 22 
rr 23 
,, 24 

Jan. 22 
,, 23 
rr 24 

Jan. 22 
9s 24 

Jan. 22 
11 23 

Jan. 28 
I 23 

Mean 
of N. P. D'm 

D I I  

69 31 27.80 
17-96 

70 13 31.31 
31-50 
31.88 

70 o 49.60 
49'71 
50'04 

69 54 53'09 
53'20 
53'56 

70 7 45.39 
45 '49 
45'78 

69 31 4.86 
4.93 

69 39 20.6' 
20.67 

70 13 57.64 
57'67 
57-69 

70 ro 45'52 
45.54 
45'57 

69 57 41.16 
41-17 

70 20 15.78 
15'78 

70 16 18.88 
18.88 

~ ~ ~ ~ t ~ f  

o I 

11 a 7  

29 4 

a9 16 

o 43 

29 39 

8 16 

a5 34 

ao 15 

20 rz 

29 45 

o 29 

o 33 

Half of the 
Obserred 

Difference of 
Zenltli Dutrnoea 

. 
I I 

+ ao 16.78 
16.07 

- 1 4 
46.66 
46.96 

- 9 4-44 
4'44 
4.41 

- 3 8.54 
7'89 
8.Br 

- 16 1.09 
0.19 
0.27 

+ ao 40'46 
39.50 

+ 12 13-19 
z4.66 

- 22 12.64 
13-10 
12-29 

- 19 0.52 
0.87 
0.76 

- 5 55-61 
55.70 

- 28 30.~4 
30.37 

- 24 33'70 
33.84 

Position8 
of 

Telescope 
d u r ~ n g  

0bserra- 
t ~ o n  

W, E 
1, W 

E, W 
W, E 
E, W 

W, E 
E, W 
W, E 

E, W 
W, E 
E, w 

W, E 
g, w 
ws E 

E, W 
W, E 

W, E 
EI W 

E, W 
W, E 
w, 

E, W 
w, E 
W* E 

W, E 
EI W 

E, W 
W, E 

W, E 
E, W 

Seconds of 
Co-latitude 

bzb:,",","h Y~~~ 
vatlon 1 

N n 

4 - 5 0  
44'03 4-31 

44'54 
44'84 
44'92 44'79 

45-16 
4!ie27 
45.63 45'34 

44.55 
45..?1 
44'75 44-98 

44'30 
45'30 
45.51 45-11 

45'31 
44.43 44'88 

44'41 
45.33 44'87 

45.00 
44.57 
45-40 45.00 

45-00 
44-67 
44.81 44'87 

45.55 
45-47 45'51 

45.54 
45'41 45'48 

45' 18 
45'04 45'11 



ABSTRACTS AND SUMMARIES OF OBSJZRVATIONS AND RESULTS. (lo71 

727. A kyab-Co-latitude 69" 5 I' + 

Summary, 

No. of pairs 19 
No. of observations 39 

Mean difference between observations taken E, W and those taken W, E = - 0".04 

Z P = 14.5  Z P v r - 2 . 2 4 ~ 8  ! 

&I 
II 

% .- 
B 

0'8 

1 ' 0  

1 '0  

0.5 

0 . 5  

0'7 

1 ' 0  

Observed Co-latitude (weighted mean) 69' 51' 46''. 13 +_ 0" ,063 

Half of the 
Obaeened 

Difference of 
Zenith Ulstnncaa 

I n 

+ 24 26'35 
26'73 

+ 1 2  33'76 
33'63 

+ 7 11'90 

- 2 42.65 

- ag 6.68 

- o 17'44 

+ r r 40'96 

Seconds of 
Co-lnt~tude 

bzb:::-h 
vation I 

Correction for Height above Sea-level + 0"-00 

a 

0'17  

0.08 

0.02 

""15 

0'35 

I 

0'23 

d 
a .; 
2 %  .- 
g %  
m 

13 

14 

15 

16 

17 

18 

19 

c 

45'11 
45-49 

45.11 
44'98 

45 .11  

45-28 

45-48 

46'27 

45.36 

Final Co-latitude 69" 51' 46"-13 

P a v  

0.0231 

o.ociiq 

0.0004 

0.0113 

0.0613 

0'9097 

0.0529 
-- 

I 

45.30 

45.05 

45 .11  

45'28 

45.48 

46.27 

45'36 

0 1 11 /I 

Astronomical Latitude (A) = 20 8 14.87 k0.063 

Yean 
N. P. D,I 

O I n  

69 27 18.76 
18.76 

69 39 11-35  
K l  '35 

6 9 4 4 3 3 ' 2 1  

69 54 27.93 

70 20 52-16 

6 9 5 2  3-71 

69 40 4-40  

stam Ob#ewed 

1127 (fr. 80 & 433 Nswc. 
,I 81 3 1  ID 

435Newc.kll98Gr.80 
28 )I 3, *I 

462&475Newcomb 

476 & 482 Newcomb 

482& 485 Newcomb 

489&492Newcomb 

495k 611 Newcomb 

pzt~f 
Distance0 

o I 

7 33 

17 50 

20 36 

7 54 

7 27 

14 40 

4 18 

Geodetic Latitude (G) = 20 8 12-86 

Dab 

1905 

Jan. 22 
1, 29 

Jan. 25! 
,, 23 

Jm. 25 

Jan. 25 

Jan. 25 

Jan. 25 

Jan. 25 

Positions 
of 

Telescope 
durlng 
,,,,Bema- 

tion 

1, W  
W, E 

W , E  
E, W 

E , W  

W, E 

. E, W 

W,E 

E, W 

Deflection of plumb-line (A-G) = + 2.01 



ASTRONOMICAL LATITTJDES. 

722. Alam khan-Co-latitude 65" 10' + 
Latitude . . . 24" 50' 

Longitude ... 68 46 

Inrtrument-Zenith Telescope 
in. 

Mean Height of Barometer 2 9 . 9 5  

Height ... 67 feet Mean Temperature 5 1 O . 1  

Observer-Lieut. H. M. Cowie, R.E. 

6 ,  z .z 
.- 1 a : z  
m 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

8tm O h n e d  

165k 170 Hewcomb 

414 Qr. 80 k 185 Newc. 
ID II IS IS 

186k 195 Newcomb 

471 Gr. 80 k 203 Rewc. 
, I  $ 9  ,I 8. 

471 Qr. 80 k 209 Newc. 
19 ID I S  81  

229 k 236 Newcomb 
I) I*  Is 

229 k 238 Newcomb 
I S  o IS 

689 Qr. 80& 248 Newc. 

660 Qr. 80k 268 Hewo. 
II . IS II ID 

273 k 283 Newcomb 
Jl 11 18 

273k 287 Newcomb 
I, IS 11 

740 k 776 Qr. 80 
ID 11 DI 

749 k 776 Qr. 80 
II ID 19 

805 k 313 Newcomb 
11 11 )a 

327 Newc. kt369 Qr. 80 
11 11 I )  81 

Date 

1901 

Feb. 6 

Fob. 5 
,D 6 

Feb. 6 

Fob. 5 
6 

Feb. 5 
s 6 

Fob. 6 
SB 6 

e b .  6 
,I 6 

Fob. 5 

Feb. 5 
19 6 

Feb. 5 
11 6 

Feb. 5 
IS 6 

Fob. 5 
,D 6 

Feb. 6 
8 6 

Feb. 5 
r t  6 

Fob. 5 
11 6 

Half of the 
Observed 

Difference of 
Zenith ULtances 

I n 

- 18 3-80 

+ 4 0.60 
0.64 

- 16 47-71 

- 8 6.71 
6.59 

- 4 43.88 
I 

- 25 5-26  
5.65 

- 25 11-03 
11-99 

+ 27 1 5 . 0 ~  

- 13 8-00 
8.74 

+ 3 0.48 
0.86 

- 20 33-14 
33.06 

- o 43-51 
43'59 

- 9 59-75 
59'69 

- 16 7 4 7  
6-90 

- r 36.75 
36.32 

Mma 
of N. P. D's 

o r  n 

65 38 33'34 

65 6 29.07 
29' '3 

65 1 7  17.11 

65 18 37.06 
37-11 

65 15 14.42 
14'47 

65 35 35.39 
35 '44 

65 35 40.94 
40'99 

64 43 4.18 

65 33 38-25 
38'26 

65 7 28-97 
28.99 

65 31 3-09 
3-11 

65 11 13-13 
13-15 

65 t o  29.58 
29'59 

65 26 37'20 
37'10 

65 11 6.17 
6.16 

Becondm of 
Co-latitude 

b ~ b i ~ - "  
ration I 

1) n 

29-54 19'54 

29.6; 
29.77 29'72 

29'35 19'35 

30'35 
30'52 30'44 

30'54 
30.35 30'45 

30'13 
29-79 19.96 

"9'1 
29.00 19.46 

29-20 29-10 

30.25 
19.51 29-89 

29-45 
29.85 19-65 

29-95 
30'0j  30'00 

29.62 
29'56 29.59 

29.83 
29'90 19-87 

29-73 
30.30 30.02 

29.42 
29.84 29'63 

~ ~ ~ t ~ E  
Diahnces 

D I 

14 a7 

3 57 

16 1 

4 r 

3 58 

o 36 

o 37 

14 17 

15 48 

9 27 

g 51 

11 30 

12 39 

19 7 

13 35 

Politions 
of 

Telescope 
during 

0bsems- 
tion 

El W 

E, W 
w, E 

El W 

W, E 
E, w 

W, E 
E, W 

W, E 
EI W 

WD E 
E, W 

E, W 

E, W 
W, la 

W, E 
E, W 

W, E 
E, W 

E, W 
WI 1 

E, W 
WI 1 

W, E 
E1 W 

W, E 
ES W 

P4 

I - 2 
m .- 

0'7 

1.0 

0.7 

0.7 

0 ' 7  

0 .7  

0.7 

0.7 

1.0 

0'7 

0.7 

0 ' 7  

0.7 

1.0 

1.0 

v 

0.04 

0 - 1 2  

0'15 

0.9 

0'95 

0-46 

0.04 

0.30 

0.39 

0.15 

0-50 

0'09 

0'37 

0.51 

0.13 

Pc. 

omoo l r  

0.0484 

0-0158 

0.6185 

0.6318 

0.1481 

0 . ~ 1 1  

0.0630 

0.1521 

0.0158 

0.1750 

0-005; 

0.0958 

0.2704 

0.0169 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (109) 

722 A lam k han-40-latitude 65" I o' + 

I 

t 

I 

P o 0  

0.0961 

0.1118 

0.0438 

0.2809 

0.0473 

o.ooo6 

0.0121 

0.0006 

0.2274 

0.0158 

0.1750 

0'1500 

0.1764 

0'0001 

0'0717 

0.9385 

0'4901 

0'0158 

Date 

1901 
Feb. 5 

,r 6 

Feb. 6 
I, 6 

Feb. 6 
r, 6 

Feb. 5 
1, 6 

Peb. 7 
1, 8 

Feb. 7 
3, 8 

Feb. 7 
sr  8 

Peb. 7 
3, 8 

Feb. 7 
11 8 

Feb. 7 
a, 8 

Peb. 7 
11 8 

Feb. 7 
11 8 

Feb. 7 
I, 8 

Feb. 7 
81 8 

Feb. 7 
,B 8 

Feb. 8 

Feb. 8 

Feb. 7 
1, 8 

DLhnces 

o I 

3 20 

7 35 

7 13 

14 45 

4 42 

4 38 

14 45 

9 o 

8 53 

16 17 

16 11 

7 7 

8 48 

j 7 

51 

o 12 

o 14 

4 11 
' 

d .3 
& .- 

2 %  
OP 

16 

17 

1 8  

1 9  

20 

21 

22 

23 

2 1  

25 

26 

27 

28 

29 

30 

31 

12 

83 

b 

8t.n Oboerred 

343 Newc. & 902 Gr. 80 
11 ,I II 8s 

348 Newc. k 943 Gr. 80 
II #I I) II  

348 k 371 Newcomb 
9, 1s 11 

874 k 391 Newcomb 
I S  IS >D 

1025 k 1053 Gr. 80 
19 )I #I 

1058Gr.80&419Newc. 
II II . II I,  

426 & 430 Newcomb 
11 #I n 

440 k 458 Newcomb 
II 11 II 

M& 461 Newcomb 
II 13 II 

46Sk 479 Newcomb 
s t  I> 91 

475 & 479 Newcomb 
J I I  n 

484 Newc. & 1311 Gr. 80 
n > I  )P 11 

498 k 611 Newcomb 
99 ss 2 ,  

517 dr 621 Nswcomb 
18 as 8) 

621 k 531 Nswcomb 
I I  12 II 

1418 & 14% Qr. 80 

1418& 1432 Gr. 80 

644& 558 Newoomb 
11 as I> 

Eleconds of 
Half of the Co-latitude 

Observed 
Difference of 

Positionm 
of 

Teleacopa 
during 

Observs. 
tion 

E, W 
WI E 

W, H: 
E, W 

W, 
E, W 

E. W 
w, E 

E, W 
W, P 

W,E 
ES W 

E, W 
WI E 

E, W 
W, E 

E, W 
W, I€ 

W, E 
EI W 

W, E 
$8 W 

E, W 
WI E 

E, W 
W, E 

W, E 
E1 W 

E. W 
WI E 

W, E 

W, E 

W, E 
EI w 

PI 
I 

"M .- 
d 

1.0 

0.7 

0.7 

1 '0  

0.7 

0 '7  

1.0 

0.7 

0 .7  

0.7 

0.7 

1 '0  

1.0 

0 

0.7 

0 '5 

0.5 

0 ' 7  

Zenith Dirtmces 

Mean 
of N. P. D'I 

0 1 1 1  

64 48 44'37 
44'35 

65 a? 6-20 
6.18 

65 5 42.90 
41'89 

65 37 3.66 
3 '65 

65 9 49' 19 
49.18 

65 548 .29  
48.28 

65 16 8.24 
8.23 

64 5 j  2.24 
2 ' 33 

64 47 53.54 
53'52 

65 13 42'19 
41' 18 

6 j  19 34.89 
34'87 

64 59 58-69 
s8% 

65 8 46.40 
46.37 

65 I 57'54 
57'5' 

6 j  17 58.54 
58.51 

65 20 13.39 

65 21 58'67 

65 3 13-91 
13'88 

v 

0.31 

0.55 

0.25 

0.53 

0.26 

0'03 

0.11 

0.03 

0.57 

0'15 

0.50 

0'50 

0.42 

0'01 

0.32 

1-31 

0.99 

0'15 

b:,,t:z-h Mean 
ration IT 

I tt 

+ 21 45.02 
41-64 

- 16 35'89 
36.40 

+ 4 46.89 
46.81 

- 26 33-43 
33'83 

+ o 39'3; 
40.74 

+ 4 41-17 
41-31 

- 38.67 
39'03 

+ 15 27-60 
16.87 

+ a:, 35-55 
35.24 

- j 12'47 
12.60 

- 9 6-07 
5.70 

+ 10 29.83 
30.84 

+ 1 43'8.3 
43.24 

+ 8 31.85 
32'08 

- 7 29-05 
28.36 

- 9 45.26 

- 11 30.16 

+ 7 15-99 
15.52 

n 

29.39 
28.99 

30.31 
29.78 

29-19 
29';o 

30.23 
29-82 

28-56 
29.92 

29.46 
29.59 

29.57 
29'21 

29.84 
29.10 

29.09 
28.76 

29.72 
29.58 

28.82 
29-17 

28.51 
29'49 

30'23 
29.61 

29'39 
29'59 

99.49 
30'15 

0 

28-13 

18.51 

29.90 
19.40 

n 

29-19 

30'05 

29.75 

30'03 

29'24 

29.53 

29-19 

29.47 

28'93 

29-65 

29-00 

29-00 

29-92 

29-49 

29.82 

18.13 

28.51 

19.65 



ASTROROMICAL LATITUDE3. 

722. A lam k han-Co-/atitude 65" 10' + 
T 

d 
% .3 
';i a 
'; ., 
o o m 

84 

86 

36 

37 

88  

39 

40 

4l 

42 

$3 

44 

46 

46 

47 

48 
, 

49 

60 

Stan Observed 

6 a &  66.5 Newcomb 
a >I )I 

678 & 688 Bewcomb 
3, I )  ,I 

692 & 606 Bewcomb 
91 I I  n 

606 & 607 Neweomb 
I )  II I, 

634& 638 Newcomb 
I I, ,s 

641 Rewo. 1662 Qr. 80 
1s  11 I I  I I  

667&673Bewcomb 
91 12 II 

683 & 694 Newcomb 

699 & 708 Newcomb 
IS I I  )I 

7 l 3  & 718 Newcomb 
DI 28 #S 

720&728Newcomb 
,I IS 11 

768 & 788 Newcomb 
11 1s 11 

7 8 3 8  787 Newcomb 

198 & 807 Newcomb 
3, $1 1 )  

818 & 841 Pewcomb 
1, 11 1, , 

821 & 828 Newcomb 
18 11 11 

862 & 866 Newaomb 
II  I I  I,  

Half of the 
Observed 

Difference of 
Zenith Di~tances 

' I 

- 5 8.0.3 
7'98 

+ 7 41.99 
41.55 

- 2 0  56.48 
58.50 

- a I 

31.11 

+ 11 36.80 
55'90 

- 13 38-71 
38-67 

- 5 58'67 
58-30 

- l o  16-56 

- 14 15.53 
16.61 

- I 40'09 
40.07 

+ 18 49'54 
49'82 

+ 24 59.34 
59-30 

+ 18 3-03 

- o 49.18 
49-11 

+ 20 29.38 
29-14 

+ 25 39-16 
39-az 

+ 1 43' 12 
41.66 

of N. Mean P. D'r 

0 1  a 

65 15 38.00 
37'48 

65 a 48.17 
48-04 

65 31 17-40 
17'30 

65 42 59.69 
59'60 

64 58 52.81 
51'73 

65 24 8.01 
7'92 

6 5 1 6 2 7 * 7 r  
27 '63 

65 j o  46.11 

65 14 45.73 
45-69 

65 l a  9.53 
9'5O 

6 4 5 1 3 9 . 4 3  
39'4' 

64 45 30.29 
30' '9 

64 51  26-40 

65 11 18-30 
18.32 

64 49 59'90 
59'9' 

64 44 50'39 
50'42 

65 8 46.60 
46.64 

1901 

Feb. 7 
r, 8 

Feb. 9 
I, 12 

Peb. 9 
I 12 

Feb. 9 
1, 12 

Feb. 9 
11 12 

Feb. 9 
,I 12 

Feb. 9 
I, 12 

Feb. 12 

Feb. 9 
,I 12 

Feb. 9 
I 12 

Beb. 9 
r, 1% 

Feb. 13 
rr 14 

Feb. 1 4  

Feb. 18 
,, 1-A 

Feb. 13 
I, 14 

Feb. 13  
11 14 

Feb. 13 
,r 14 

Bsconds of 
Co-lati~ude 

- 
enah 

p, 
I - -2 
e .- 

0.7 

1.0 

0'7 

0.7 

1'0 

1.0 

1 '0  

0.7 

1.0 

1.0 

1.0 

1'0 

0.7 

1.0 

0.7 

0.7 

1'0 

obrer- 

ty:tlf 
DLtrmm 

0 I 

3 58 

13 54 

11 45 

1 2  33 

16 31 

7 22 

17 16 

o 47 

ao 27 

8 50 

18 34 

15 58 

3 41 

16 36 

13 41 

13 46 
* 

24 57 

Yers 

o 

0.24 

O-.ZB 

0.36 

0.47 

0.38 

0.2' 

0'31 

0'05 

0.14 

0.06 

0'39 

O i l 1  

0.07 

0.33 

0.33 

0.15 

o'er 

Poritionm 
of 

T e l a m p  during 
Observa- 

tion 

W, E 
E 1  w 

E, W 
W, E 

W, E 
E 1  W  

E, W 
WI E 

E, W 
w, E 

W, E 
EI W 

E.W 
w, 1 

E, W  

W, E 
E, W 

E. W 
W l  a 

W , E  
E, w 

E, W 
W s  E 

E, W  

W, IP 
El W 

E, W  
W, E 

W, E 
11 w 

E, W 
W, E 

P w a  

0.0403 

0.1441 

0.0907 

0.1546 

0 . l ~  

0.0484 

0.0961 

0.0018 

0 . 0 ~ 9 6  

0.0036 

0.1511 

0 . 0 1 2 1  

0'0034 

0'1089 

0.0762 

o.0158 

o'oool 

vntion I d  
a 

29.97 
19.50 

30.16 
19-59 

30-91 
28.80 

29.56 
18.49 

29.61 
18.63 

19'30 
29'15 

29.04 
19.33 

19.55 

30'20 
29.08 

19'44 
29'43 

18.97 
29.24 

19.63 
29'59 

29.43 

19.11 
19"21 

29.28 
29.06 

19.65 
29.64 

zg- ta  
29'30 

8 

29'74 

~ 9 . 8 8  

29'86 

19-03 

29'12 

19.28 

29-19 

29'55 

29-64 

29.44 

29'11 

29-61 

29'43 

19.17 

29-17 

19.65 

19'51 



ABSTI1ACTS AND SUMMARIES O F  OBSERVATIONS AN11 RESULTS. 

722. Alam khan-Co-latitude 65" 10' + 

Summary. 

. 
d 
z .: 
2 .- 
$ %  
m 

51 

52 

53 

54 

65 

66 

57 

58 

No. of pairs 58 

No. of observations 108 

Positions Seconds of $4 
of Halt of the Co-latitude I 

Btara Observed Date :ztif Telescope Mean Observed 2 
during of N. P. D's Difference of - 0 P.0 

M 
DisLmcerf Obserra- ." 

Zenith Uishnces bzb::-h 
tion vstion 

1901 D I O I  X t I, W ,, 

I 
2173 & 2176 Qr. SO Feb. 13 2 54 W, E 64 55 37.56 + 14 51.78 29'34 

13 I* I r, 14 HI, w 37-61 52.39 30.00 29.67 0.7 0.17 0.0102 ' 

2176 9r. 80 k 880 Newc. Feb. 13 2 51 E, W 64 59 0'31 + 11 29'02 29-33 
,I )s  I )  )I ,, 14 W, E 0.36 29'54 29.90 29'62 0.7 0 - 1 2  0-0101 

895 Newc. k 2228 Gr. 80 Beb. 13 26 41 1, W 64 51 31-97 + 18 50.84 28.81 
$ 3  9) SP  13 8 ,  14 W, E 38.03 51'26 29.29 29'05 1.0 0'45 0.2025 

905 k 910 h'ewcomb Feb. 13 5 34 W, E 64 45 58'20 + 24 30.85 29.05 
1 9  II 91 14 E, W 58.27 30'98 29'25 29'15 0'7 0'35 0.0858 

905 k 916 Newcomb Feb. 13 5 15 W, E 65 4 53'43 + 5 35.52 28-98 
,I  1s st ,, 14 E, w 53'49 35-81 29'30 29-13 0.7 0.37 0.0958 

932 k 956 Newcomb Feb. 13 22 52 E, W 64 49 46-50 + 20 42-13 a9-23 
s t  > I  I I  rr 14 ws E 46.59 42.60 19-19 29'21 1 .0  0.29 0'0841 

966dr 977 Newcomb Feb. 13 8 57 W, E 6 j  16 28.12 - 5 58.62 29.50 29-50 0.7 0.00 o.oooo 

985k099 h'ewoomb Feb. 18 6 38 E, W 64 56 2.99 + 14 26'43 29.42 
I s  , I  IS ,, 14 w, E 3.09 26.35 29.44 29.43 1.0 0.07 0.0049 

E P = 46.8 Z Pw=6 .g tg4  

Mean difference between observations taken E, W and those taken W, E = + 0"-03 
Observed Co-latitude (weighted mean) 65' 10' 29".50 _f 0"-034 

Correction for Height above Sea-level -I- 0" -00 

Final Co-latitude 66" 10' 29".60 

Astronomical Latitude (A) = % 49 30.50 + 0.034 
* 

Geodetic Latitude (G) = 24 49 91-23 

Deflection of plumb-line (A - G) = - 0.73 



ABTRONOMICAL LATITUDES. 

Latitude . . . 25' 30' Instrument-Zenith Telescope 
in. 

Longitude . . . 78 % Mean Height of Barometer 29- 1 1  
Height . . . 864 feet Temperature 5 9 O . 1  

Obskrver-Lieut. H .  M. Cowie, R.E. 

.a 
.- 2 %  
m 

1 

2 

8 

4 

5 

6 

7 

8 

9 

Bbra Observed 

1607 & 1623 Newcomb 
v* 9, ( v  

1, n B* 

1629 & 1540 Newoomb 
II 19 I. 

,1 I ,. 
11 s* t1 

1663 & 1667 Bewcomb 
91 . 91 

B1 8 ,  3 

3, 1)  

1667 & 1669 Newoomb 
19 11 N 

,, I* . 
9 ,  B I* 

1586 & 1 Newcomb 
(I o I( 

11 I( $ 9  

$3 91 99  

10 & 14 Newcomb 
st ,* )I  

9 1  11 ,. 
9 11 It 

80 & 37 Newcomb 
II 31 9 1  

11 I J  9 1  

H 19 9 t  

46 Newc. & 139 Cfr. 80 
I) 11 11 11 

,, ,, 1$ *I 

n n  n I* 

61 Xewo. & 179 ar. 80 
81 # I  ,1 19 

11 ,, ,* ,, 
19 )I 9 )  39 

1902 

Nor. 25 
26 

11 28 

Nov. 26 
1, 26 
,, 27 
9, 28 

Nov. 25 
,, 26 
,, 27 
,, 28 

Nor. 25 
,, 26 
, 27 
11 28 

Nov. 25 
,, 26 
9, 27 
,, 28 

Nor. 25 
91 26 
,, 27 
,r 28 

Nor. 25 
,, 21; 
91 27 
11 28 

Nor. 26 
26 

,, 27 
19 28 

Nor. % 
11 26 
,, n 
19 28, 

y?:t;f 
Distances 

0 ,  

I 44 

a3 o 

20 3 

l o  15 

31 37 

10 48 

30 3 

I a8 

18 a 

Positions 
of 

Telescope 

0bserv,,- during 
tion 

E, W 
W, E 
& w  

W, E 
E. W 
W, E 
E, W 

E, W 
W, E 
E, W 
W, E 

W, E 
E, W 
w, E 
E, W 

E, W 
W, E 
E, W 
W, E 

E, W 
W, E 
E, W 
W, E 

W. E 
E, W 
W, E 
% w 

W, E 
E, W 
W, E 
E, W 

E, W 
W, E 
E, w 
W, E 

pl 

1 ' 1  

1 ' 3  

0.9 

0.9 

0.9 

1.3 

1 '3  

1 '3  

0 ' 9  

o 

0.14 

0.58 

0.18 

0 . 2 1  

0.01 

0.28 

0.05 

0.48 

o-10 

~ e a n  
of N. P. D's 

0 I ,# 

64 10 12.69 
1 1 . 7 2  

12'77 

64 14 12'04 
12.06 
12.06 
1t.08 

64 6 15.68 
25'68 
25.67 
15.67, 

64 18 48.12 
48.22 
48.21 
48.22 

64 38 32-66 
32'64 
32'6.3 
32.61 

64 33 4.16 
4'14 
4.11 
4-10 

64 3 30.14 
30.11 
30'07 
30.04 

64 47 9.98 
9'95 
9.91 
9.88 

64 36 4'49 
4-46 
4.41 
4'38 

P o w  

0'0235 

0.4373 

0.0292 

0.0397 

0.0001 

0.1019 

0.0033 

0.2995 

osoogo 

Seconds of 
Half of the Co-latitude 

Observed 

Zenith Difference Diakaces of ' i  bzb:::-h 
-- 

C 

11.67 

11.39 

11.99 

11.02 

11.81 

12.09 

11.76 

12'29 

11-71 

, n 

+ 19 48.45 
49.55 
48-21 

+ 16 0'88 
15 59'97 
16 0.52 
15 59'95 

+ 13 45'83 
45'97 
46.35 
47.11 

+ I 23-55 
23.67 
1.3'72 
14.17 

- 8 10.70 
20.83 
21.06 
20.66 

- a 51.15 
51.90 
52.16 
51-97 

+ 16 41-54 
41.46 
41.86 
41.80 

- 16 58.10 
58.41 
56.77 
57'29 

- 5 51-58 
51.79 
52.89 
51-67 

vation 

" 
1 I ' 14 
1 1 ' 2 i  

10.98 

12-91 
12'03 
12.58 
12'03 

11.51 
11.65 
12.02 
12-78 

I 1.77 
11.89 
11.94 
12.49 

r I .96 
11.81 
11.57 
11.95 

12.01 

12.24 
11.96 
12.13 

11 -68 
11.57 
11.93 
11.84 

11.88 
11'53 
13.14 
12.59 

I I .gr 
11.67 
11.53 
I I . ; I  



ABSTIlAC!!CS AND SUIDURIES OF OBSERVATIONS A?XD RESULTS. @I31 

723. Algi-Co-latitude 64" 30' + 
p, 
I 

0.9 

0.9 

0.5 

I 

1 .2  

1.2 

1.3 

0.8 

0.8 

0 '8  

0.8 

1.0 

1.2 

1 . 2  

0.8 

Half of the 
Obserred 

Difference of 
&nith Distmcaa 

I a 

- 15 2'6.3 
2-94 
3-07 
1-65 

- 9 46.50 
45-90 
45'81 
45-95 

- 13 I 

+ a I 

14.53 
14.33 

+ 9 3-56 
2'84 
2.97 

- 9 32.65 
32-30 
32-42 

- 18 10.59 
1 0 . 8 ~  
10.34 

- 5 35.09 . 
35.14 
35.51 

+ 17 15-01 
14-38 
14-03 

- 9 34-51 
34.13 
33-96 

- 1 5  4-21 
3.97 
3.88 

- 7 51-a4 
51.52 

- 1 3  9-16  
11-26 
10.43 

+ 19. 34-1a 
33-99 
35.13 

- a5 23.96 
23.46 
24.51 

Mean 
of N.P. D's 

o 1 11 

64 45 14.61 
14-57 
14-53 
14-49 

6 4 3 9 5 7 ' 5 7  
57'53 
57'49 
57'44 

64 43 13-47 

64 7 57.82 
57'78 
57'75 

64 ax 8.98 
8'95 
8 -91  

64 39 u ' a 8  
44.24 
44-20 

6.4 48 22.44 
Z Z . ~ O  
22.36 

64 35 47.06 
47'02 
46'99 

64 ra 57.49 
57'46 
57'41 

64 39 45'64 
45'bo 
45'56 

6 4 4 5 1 5 ' 5 0  
15.46 
15'42 

64 38 3'48 
3-41 

644321 .74  
21.71 
21.68 

64 l o  37.70 
37.67 
37'63 

64 55 35-07 
35'05 
35'03 

a 

0.08 

0.36 

0-61 

0.4 

0.19 

0.02 

0.05 

0.00 

0'10 

0'44 

a 

0'37 

0.16 

0.62 

0.17 

0.61 

d 
!z .5 

Z$ 
8% 
m 

10 

li 

12 

1 3  

14  

16  

16  

17 ' 

18 

19 

20 

21 

22 

28 

24 

P v v  

0.0058 

0.1166 

0.1861 

0.2323 

0.0433 

o.ooo5 

0.0030 

o.oo00 

0'0080 

0'1549 

0.1095 

0.0676 

0.4613 

0.0341 

0'2977 

D h b c e a  

o I 

18 11 

19 42 

19 38 

I I 

3 28 

8 4 

3 39 

26 58 

27 ax 

aa ao 

22  14 

35 28 

3 28 

8 31 

a8 38 

Seconds of 
Co-latitude 

Pottitiom 
of 

Teleacope 
during 
ohema- 

tion 

W, E 
E, W 
w, E 
E, W 

'E,W 
W, E 
E, w 
W, E 

E, W 

1 ,  W 
w, E 
E, W 

W, B 
E, W 
w, h: 

E, W 
W, 1 
9, w 

W, E 
E, w 
w ,  h: 

E, W 
W, E 
E, W 

E, W 
w, E 
1, W 

W, E 
E, W 
W, E 

W , E  
E, W 
W, E 

E, W 
E, W 

E,W 
m, E 
E, W 

W, 1 
E, W 
W, E 

E, W 
w ,  
E, W 

Btsls Obnerved 

179 QT. 80 & 76 Newo. 
1. 11 ( 9  $1 

I* 9 ,  I t  7, 

7, n r l  rt 

82&93Newcomb 
11 o 1 

,1 )I 

I* 9 ,  1 

88 & 93 Newwmb 

98 & 102 Nswaomb 
(I ,, 91 

9, 19 9. 

ll8Newo. & 325 QT. 80 
I* II I* $9  

I$ (I ,, ,, 

141 & 156 Newcomb 
,, ,, ,, 
11 19 9 ,  

161 & 176 Newcomb 
,. ,, ,, 
*I  It 1, 

182 & 201 Newwmb 
n r g  1 

99 w n 

190&24l1 Newcomb 
,, I, ,. 
19 I t  19 

208& 217 Newcomb 
9, )I 

,, ,. ,, 

208&280Newoomb 
1 9  (9 I t  

, 99 9 1  

235 & 246 Newcomb 
,, ,, ,, 

266k268Newcomb 
$9 I) I* 

19 ,, 

273 & 277 Newcomb 
I, ,. ,, 
In ,, 

282 & 289 Newoomb 
* I  11 19 

~1 99 v 

b,9biz-h 
ration 

n 

Date 

1902 

Nor. 25 
,, 26 
n 27 
1, 28 

Nor. 25 
26 

,, 27 
.r 28 

Nor. 27 

Nov. 26 
w 2.7 
19 28 

Nor. 26 
$9 27 
I, 28 

Nor. 26 
,, 27 
I, 28 

Nor. 26 
,, n 
I t  28 

Nor. 26 
99  27 
9 ,  28 

Nor. 26 
,, 27 
1, 28 

Nor. 26 
9 ,  27 
,, 33 

Nor. 26 
9, 2'7 
, 28 

Nor. 26 
,, 28 

Nor. 29 . 90 
Dec. 1 

K'or. 29 
,, 30 

Dec. 1 

Nor. 29 
9 30 

Deo. 1 

Yw 

a 

Ti 
11.98 
I 1'6.3 
11.46 
11.84 

11.07 
11-55 
11.68 
11.49 

11-20 

12.29 
12.31 
12-08 

11.54 
11-79 
14-88 

11.63 
11'94 
11.78 

11.85 
11-58 
1 a . o ~  

11'97 
11-S8 
11-48 

12.50 
11'84 
11-44 

11.12 
11.37 
11.60 

11.23 
11.49 
11-54 

12-24 
11.89 

12.58 
10.45 
1 1 -  

11-81 
11-66 
11-76 

11.11 

11'59 
10.51 

11-73 

I 

11-20 

ra.25 

Ia.00 

11-81 

1 x 6  

11.81 

11'91 

11-37 

"'4 

12.07 

XI-19 

11.98 

11'ao 



A8TBONOMICbTlr LATITUDEB. 

723. Algi-Co-latitude 64" 30' + 

* 
Summary. 

No. of pairs 34 
No. of cibservatims 109 

P s o  

O . I % ~  

o ' o r j 5  

o'16ao 

0.0180 

0.0189 

0.0423 

0.0180 

0.1555 

0.1651 

0.0480 

3.6104 

Mean difference between observations taken E, W and those taken W, E = - 0"- 11 

Observed Co-latitude (weighted mean) 64" 30' 11".81 + OU.03P 
Correction for Height above Sea-level + 0".03 

p, 
I 

j 

0'8 

1.2 

0.8 

0 '8 

0.8 

0.8 

0 ' 8  

1 ' 2  

1.2 

1 . 2  

34.1 

Final Co-latitude 64" 30' 11"-84 

o r II u 

Astronomical Latitude (A) =25  29 48-16 +0.038 

Geodetic Latitude (G) = 25 29 46.19 
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0.4 

0.14 

0.45 

0.15 

0'19 

0.13 

o.15 
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0.47 

0 . 2 0  

X P w  = 

La 3% 
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a6 

26 

27 

I 
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80 

a1 
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88 
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~ e c o n & o t  
Co-latitude 

b:z-h -Jz 

Deflection of plumb-line (A - G) t + 1.97 

Date 

1902 

Nor. 29 
9 ,  80 

Deo. 1 

Nor. 29 
,, 80 

Dec. 1 

'Nor .  29 
,, 80 

Dec. 1 

N o v . 2 9  
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Dee. 1 

Nov. 29 
,, 80 

DOC. 1 

Nov. 29 
,, 

Dee. 1 

Nor. 29 
,, 80 

Deo. 1 

Nov. 29 
11 30 

Dec. 1 

Nov. 29 
,, 80 

~ e c .  1 

Nor. 29 
9, 80 

Dec. 1 
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e82 & 299 Bewcomb 
$I . t v  t1 

n rr n 

804& 3Okl Newcomb 
,. ,, 
" 7 ,  , 

883ct861Gr .W 
1s I, ., 
I* rn I* 

888&.80&848Bewo. 
n rt $1 ( I  

I) ,, ,, 

Bb7N&wo.&Q69Gr.BO 
9 ,  ,, 11 ,, 
-9 ,, I* ., 

858Bawc.dr969Gr.BO 
,, ,. ,, ,, 
I I  I, ,, ,, 

567&877Newoomb 
9 9 ,  3 )  

I, $ 9  )I 

8884~401Newoomb 
I* I )  - 
91 0 1 

406&410Newcomb 
,. 11 I$  

,$ ,, 

422&482Newoomb 
,, ,, 9 

11 I( 1 

N 

f1.19 
11-71 
10.58 

1 a . u  
11-36 
11.50 

11-18 
11.48 
11.88 

11.77 
1a.01 
1a.03 

11-19 
1a.18 
11.45 

11'81 
11.84 
10.83 

ramas  
11.93 
11.75 

ra.05 
11-94 
11-73 

11.34 
I I . &  
11.04 

11-96 
11-36 
11.76 

I 

11'33 

11.67 

12.26 

11.96 

12-oo 

11.58 

11.96 

r r .17  

11.34 

11-61 
-- 

1 P = 

~ t b o w  

o I 

a8 34 

7 ro  

7 1 

6 4 8  

30 46 

30 47 

30 34 

11 a9 

33 a5 

18 8 

Pwitim 
o t  

Teleawp 
during 
ohm. 

tion 

$ W 
W, a 
E, W 

W, E 
E, W 
w, 1 

E,W 
W, 
& w  

E,W 
W, a 
& w  

W,E 
E, W 
w, 

W , E  
E, W 
w, 1 

W,E 
E. W 
w, 1 

E , W  
w ,  a: 
& w  

W , E  
Q w  
W, E 

E,W 
w7 E 
&w 

M a n  
d B.P. D'a 

0 1  a 

64 a I 
1-13 
1 -11  

64 9 27.88 
17.86 
~ 7 ' w  

641723 .94  
13-91 
23'91 

6 4 4 1  3.17 
3.16 
3'14 

6 4 4 1 1 8 . 3 8  
, 28'37 

4 . 3 7  

6 4 4 2 1 5 . 3 3  
15'33 
1 5 ' 9  

6 4 5 3 1 1 . 3 3  
12-33 
'1.33 

6 4 1 7  1.69 
1.69 
2.69 

6 4 a a 1 3 . q  
13.10 
13'11 

642749 .02  
49'04 
49'07 

Halt  d the 
Obrerved 

DBeremoe of 
Zenith Diabnces 

, N 

- 11 50.86 
5on4a 
51.53 

+ lo 44.56 
43'50 
43.67 

+ t 48-14 
48.56 
47-91 

- 1 0 5 1 . 4 0  
51.15 
51-11 

- 1 1  16.19 
16-19 
16.92 

- 1 2  3.52 
3'49 
4-49 

- a 3  o - l a  
0-40 
0.58 

+ 13 9-36 
9-25 

10.04 

+ 7 58.15 
58'38 
51-93 

+ a az-94 
aa-3a 
22.69 



ABSTBAC!J!S AND STJMMABIE9 OF OBSE&VBl!IONB AND GCESULTB. 

724. A m r i t sar- Co-latitude 5 8" 2 I ' + 
Latitude ... 31' 88' Instrument-Zenith Sector No. 1 used 8e Zenith Telescope 

in. 
Longitude . 74 55 Mean Height of Barometer 29'13 

Height .. . 770 feet Mean Temperature 61O.2 
Obrerwer-Captain S .  G. Burrard, R.E. 

Fztif 
Dishncea 

o t  

o 56 

I 5 

I I 

16 5 

5 49 

5 49 

5 7 

Dsb 

1894 

Mar. 22 
, 23 
,* 24 

Mar. 22 
,, 23 

24 
25 

,, 26 

Mar. 22 
,, 23 
,, 24 
, 26 
,, 26 

Mar. 22 
., 28 
19 24 
,, 25 
tt 26 

%r. 22 
9 23 
,, 24 . 25 
,, 26 
,, n 

Mar. 22 
9 28 

24 
,, 25 

26 
- 2 7  

Mar. 22 
,, 43 

24 
,, 26 
, 26 . 27 

d 
R - P 4  

i2 

1 

2 

8 

1 

6 

G 

I 

7 

, sturn Obrerved 

1488 & 1490 Qr. 80 
,. ,, 
*. ,, 

1499&1EiSGh..80 
91 19 

,1 9, 

I( 11 

,. 11 

1499 & 1607 Qr. 80 
,. rn 

1. I( . ,, 
,, ,, 

1510 & 1688 Glr. 80 
I, ,, 
19 q* 

,. w 

n 1s vp 

1545 & 1664 Gr. 80 
, ,, 
9 )  ,, 
,. n 

,. 9, 

n 11 

1546 & 1564 or. 80 
9 1  rr 
., n 

9, ,, 
,, ,, 
11 n 

1665 & 1577 &. 80 . ., ,. 
,. I* n . 9, n n 

n I 9  

g 9  P a  

Pmitiow 
of 

Telescope 
during 

Ohens- 
tion 

E, W 
W, E 
W, a 

W , E  
& n  
E, 
W, 11 
w, IL 

W, E 
E, W 
E . W  
W, E 
W, E 

E, W 
W, E 
w, E 
% w  
E,. W 

W,,E 
E, W 
E, W 
W, E 
W, E 
E, W 

W,.E 
E, 
E, W 
W, E 
w, E 
%W 

E, W 
W, E 
W, E 
E, W 
E* W 
W, E 

Mean 
of N.P. D'I, 

O I H  

58 4 21-59 
11-49 
21.40 

581547.68 
47'59 
47'50 
47-40 
47 '30 

58 lo 41-39 
42.19 . 41'20 
42-10 
Q.00 

58 rg 58-01 
57-~o 

I 57'#1 
57'73 
57'64 

58 33 21-04 
a0.w 
20'84 
10.73 
20.63 
20'53 

58 33 a0.59 
m.49 
20'39 
10' 18 
10.18 
l0'08 

58 14 45.45 
45'34 
45-23 
45'ta 
45'01 
44'91 

Half of the 
Observed 

Difference of 
Zenith DLtanm 

I I 

+ 17 35-91 
33.01 
34-90 

+ 6 11.a1 
10.91 
8.76 
10.72 
1a.06 

+ r 14-66 
17.01 
13-43 
17.09 
14.84 

- 8 0.50 

0.9 
Om03 
1.53 
I 

- I 6 
33'33 
aa.78 
23-85 
24-73 
22'83 

- t 2 2  
13-18 
21.69 
aS.73 
24.06 
%I-96 

+ 7 1t.91 
1.3'11 
r3.h 
11'37 
m.57 
11-76 

Seconds 

bzbz-h 
vation 

I 

57'50 
58-50 
56.50 

58-89 
58.50 
56-16 
58.1~ 
59'36 

57-05 
59'.zo 
55'6.3 
57'"9 
56.84 

57'51 
51-44 
57'79 
56.10 
56.30 

55.37 
57.59 
58.06 
56.88 
55'90 
57'70 

53.35 
57'31 
57-70 
56'55 
56.1a 
58'1a 

58-36 
58'45 
59-05 
56'49 
55-58 
57.67 

p, 

2 .. . 
$ 

1.2 

0.9 

0.9 

I 

1.0 

1.0 

1.0 

of 
Oo-latitude 

M- 

I 

57'43 

58.23 

57-20 

57'05 

56.9' 

56.86 

57.60 

v 

0.02 

0.78 

0-a5 

0.40 

0 5  

0'59 

0.15 

P o v  

0.0005 

0.5476 

0.0563 

0.2140 

0.2809 

Q.@I 

o-oras 

i 



6 z .3 
7 a 
3 % 
m 

8 

9 

10 

11 

12 

18 

14 

16 

16 

17 

> 

Mean 
of N.P. D's 

0 1  I 

5832 7.04 
6.93 
6.81 
6.71 
6.61 
6.50 

58 la 4.32 
4.21 
4'10 
1-98 
3'87 
3' 76 

58 39 15.91 
15'80 
15'69 
25-58 
15.47 
25'36 

58 in 58'75 
58.64 
58.51 
58.28 
58.16 

@ 31 17.06 
16.96 
16.84 

' 16.63 
16.51 

58 16 16.86 
. 26-75 
16.62 
16.37 

58 11 53-40 
5.3 ' 28 
53.16 
51'93 

58 1 1  40'38 
40'14 
40.11 
39-84 

58 15 17.08 
16.94 
16.81 
'6.53 

58 20 27-85 
27.12 
27.57 
2 7.30 

Half of the 
Observed 

Difference of 
Zenith Diahncea 

I I 

- 1 0  7-95 
9-81 
8.44 
10.41 
11.98 
9'35 

- o 6.49 
4'43 
6-23 
7-49 
7-16 
5-19 

- 1 7  17-35 
17'34 
18.48 
19.16 
19.71 
17-40 

- o 60'15 
61.34 
61.64 
61-74, 
59'40 

- 9 19-16 
18-99 
19.12 
10.62 
18-61 

+ 5 30.11 
30.21 
31-56 
29.78 

+ 10 5.63 
5'0.3 
4'16 
5.88 

+ lo 18.29 
17.42 
17.01' 
17.35 

+ 6 39'84 
40.87 
$9'86 
41.00 

+ r 18.45 
29'98 
29.41 
28.62 

Stars O b e r r d  

1666dr1680Gr.80 
,* 1) 

t ,$ 79  

,, ,, ( I  

,, ,I 
n (, ,. 

1677 dt 1696 Gr. 80 
,V ,, 1, 

9, 

11 ,, 
9 ,  99  

9 ( 3  

1680 & 1696 Gr. 80 
v n 19 

w v t  9 1  

t o o 

9 ,  n r t  

., 11 ,, 

1617 & 1629 Or. 80 
*I 1, 9 9  

,, . 19 

9 99 ( I  

9 9, $$ 

1636 & 1689 Gr.80 
I* I I  

(9 9 ,  1, 

( 9  ,, 
I I  ( I  

1664 k 1672 (Ir. 80 
11 -1 

n I I  m 

II II ,, 

1685 & 1694 (Ir. 80 
$7 9. 

PI  $9 1 9  

,I 9, 

1706 dc 1717 Gr. 80 
,I It ,. 

1, ,, 
91  o 

1720 k 1728 Gr. 80 
(I ,( ,. 
1, (9 I )  

II 91 n 

1788 k 1743 Br. 80 
I( (9 1 9  

3. PI 99 

1, 1 19 

p1 

n 

1'0 

1.0 

1.0 

1.4 

1.4 

1.3 

1'3 

1'3 

1'3 

i-3 

~ T ~ E ~  
Diahnoes 

0 I 

4 50 

5 I 

4 57 . 

9 57 

an 55 

r i  43 

a4 43 

3 44 

o 30 

3 8 

Date 

1894 
Mar. 22 

1, 23 
,, 24 
,, 25 
, 26 
, n 

Mar. 22 
I* 23 

24 
,V 26 
,, 26 
9 ,  27 

Mar. 22 
23 

rv 24 
,* 25 

26 
,, 27 

Mar. 22 
9 23 

24 
,, 26 
,, 27 

Msr. !22 
,, 23 
9 ,  24 
,, 26 
9, 27 

f i r .  22 
9 23 .. 24 
,, 26 

Mar. 22 
,, 23 
9 

,, 26 

Mar. 22 
,, 23 
19 23 
,, 26 

Mar. 22 
,, 23 
,, 24 

26 

Mar. 22 
1, 23 

24 
26 

Positione 
of 

Telescope 
during 

Observa- 
tion 

E W  
w, 
w, E 
E, W 
E, W 
W, E 

W, E 
E, 1%' 
E, w 
W, 1 
w, 1 
E, W 

W, E 
E. W 
E, 
w. 6: 
W, E 
E, W 

E. W 
w, E 
w, E 
x. W 
W, E 

W, 
E, w 
E, W 
W, E 
J%w 

E, W 
W, E 
w, 
J%w 

W, E 
E, W 
E, W 
w, E 

1, W 
w, E 
W, E 
E, W 

W, E 
E, W 
K, W 
W, E 

1, W 
W, E 
W. E 
E, w 

Seconds of 
Co-latitude 

a 

0.34 

0.41 

0.07 

0.15 

0.03 

0.38 

0.97 

0.21 

0'39 

0.71 

b:b:~-b 
ration 

*I 

P v o  

0.1156 

0.1681 

0.0049 

0.0315 

o.eo13 

0.1877 

1.za3t 

0.0573 

0'1977 

0'6739 

ye, 

I 

1, 
59.09 
57.12 
58.18 
56.31 
54'6.3 
57'15 

57.83 
59.78 
57.88 
56.49 
56.71 
58-47 

58.56 
58.46 
57.21 
56.33 
55.76 
57.96 

58.50 
57.30 
56.88 
56-54 
58'76 

57-80 
57'97 
51-71 
56.01 
57-90 

56.98 
56.96 
58-18 
56.15 

59.03 
58.31 
57.51 
58-81 

58.67 
57'66 
57.11 
57.19 

56.91 
57.81 
55'97 
57'53 

56.30 
57.70 
56.99 
55.92 

57'11 

57.86 

55.38 

57.60 

57-48 

57.07 

58.42 

57'66 

57-06 

56.73 
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Summary. . 

d 
2 2 
z @ .- 
:% 
rn 

, -  - 

18 

19 

I 
No. of pairs 19 
No. of observations 88 

Mean difference between observations taken E, W and those taken W, E = - 0".03 

Observed Co-latitude (weighted mean) 58' 21' 57".45 + 0".077 

Correction for Height above Sea-level . + (Y.04 

Final Go-latitude 68" 21' 67i.49 
I 

Stan Oboewed 

1769 J;. 1761 Gr.80 

1763 d; 1766 (Ir. 80 
., 11 

I( ,, 

0 t I/ U 

Astronomical Latitude (A) = 31 38 2.51 + 0.077 

%%.if 

o I 

a5 9 

30 53 

D a b  

1894 

Mar. 23 

Mar. 23 
,, 24 
, 26 

Beconds of 
Co-latitude 

Geodetic Latitude (G) = 31 37 58-72 

o 

o-8j 

0.56 

PI 
H 

Deflection of plumb-line (A- G) = . + 3.79 

Positions 
of 

T:kzpe 
obsema- 

tion 

W, E 

W, E 
W, E 
E,  W 

P r o  

- -. 

0.5058 

0.3763 - 
P = 21.6 

bzb:::-h .- 

vation 

2 P O 0  = 5'02.32 

Mean 
of N. P. D'B 

D I M  

58 1 1  25'22 

58 33 16-31 
16.19 
15'96 

Half of the 

Difference ObBerved of 
Zenith Disbncaa 

I I 

+ 10 33-08 

- 11 I 
18.27 
18.64 

0.7 

1.2 

I 

58.30 

58-78 
5 7 - 9 2  
57.32 

n 

58'30 

58-01 



ASTBONORCICAL LATITUDES. 

Latitude .. . 24' 0' Instrumenf-Zenith Telescope 
in. 

Longitude ... 80 32 Mean Height of Barometer 27.87 
Height ... 2113 feet Mean Temperature MO.3 

Observer-Lieut. E .  A. Tandy, R.E. 

Seconda of 
Co-latitude 

-- 

b:bt~-l' 
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,, " 

9'84 
4'07 3-46 

1'0.3 
1.89 
0.m 
2.55 1-85 

. 3-98 
4.26 
3'0l 
3.66 3-73 

2'05 
2.8j 2'45 

2.89 
3'02 a.g6 

3-20 3 

3'10 
3.16 
2.31 
3-36 3.09 

3-02 
3-13 
3.65 
2-49 3'08 
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3'12 3'0) 
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3-21 jep 

PI 
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1.0 
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Difference of 
Obmwed 

ZomitL Distrncea 

I a 
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4.43 

+ 16 7'41 
9.33 
8-19 

I 9.87 

+ 3 2.36 
1.71 - o 24-04 
23.32 

+ 21 59'67 
22 0.26 

- 2 49.59 
49-40 

+ a6 7.77 

- 8 36-21 
36.06 

+ 1 7  i.3.89 
34-64 

- 1 1  B0.i~ 
DO.50 
59'39 

12 0.46 
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+ 5 I 
2.17 
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- 6 1-99 
8.66 
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e 

0.66 

1.05 

0.83 

0.45 

0.06 

o'p 

0.19 

0'18 

0.16 

0.42 

I 

I 

0.40 
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0 ,  a 
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65 43 53.62 
53-57 
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65 57 1.62 
1'55 

L6 o 27'0.5 
26.98 

6j 38 2.38 
2'54 

66 2 ~ 1 . ~ 8  
52.42 

6j 33 55'43 

66 8 39'.31 
39'23 

65 42 28.82 
28.72 

661113.74 
13-63 

1 2  3.04 
3 -95  

66 8 18-41 
18.31 

6j 55 I'ja 
1'33 

65 47 19.51 
19'41 

66 611.15 
1r.07 

65 58 33'28 
33'19 

. 
P v r  

-- 

0.3136 

i'6j38 

1.0334 

0 . 1 ~  

0.0036 

0.04jo 

0.0542 

0.0486 

0 . ~ 5 6  

0.~764 

0-0144 

0-0121 
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g .!2 = 8. 
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m 
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0 
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4 

5 
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9 

10 

11 

18 

18 

F 
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i i g  & 1 i 4  ~ r . ' b  
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2'12 & & ~ r . ' b  
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11 II 11 

!265 k 288 (fr.80 
n n 31 

531 k 334 Qr. 80 

340 & 347 Qr. 80 

sh & 323 ~ r . ' b  
IS II II 

3 5 0 k 3 5 3 Q r . 8 0  

s1i3 it 3% ~ ~ t r . ' i o  
8s 11 IS 

376 k 389 e r . 8 0  
,I 19 I,  

394 & 396 Or.80 
$1 11 ,I 

403 & 414 Or. 80 
II 11 II 

4 1 9 & M O r . 8 0  
n 1, $1 

471 k 476 Qr. 60 
)I It $ I  

Dbt.ncw 

. t 

16 44 

r9* 9 

19 9 

20 58 
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15 43 

5 9 

5 '24 

9 3 

9 29 

4 la 

4 23 
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2 33 

4 38 

2 57 

4 41 
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Deo. 6 
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,, 6 
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,I 8 
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,, 6 
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of 

during 
Tel-pe 

Obserra- 
tion 

E W 
W, E 

W, E 
E, W 
E . W  
W, E 

E, W 
w, E 

l;W, E 
E, W 

W, E 
E, W 

E, W 
W, E 

Wl E 

E, W 
W, E 
E, IV 
WS 

W , E  
E, W 
g, w 
W, E 

W, E 
E, W 

IF, W 
H, E 

W, 52 
P, W 

E,W 
w, E 

W, E 
ED W 



ABSTRACTS An'D SUMMARIES OF OBSERVATIONS AND I1ESUL!fB. (119) 

; 

. 

L 

P w o  

0'0484 

w w i j  

0.0064 

o.omo 

o-oooa 

o:a282 

0'0400 

a10441 

0'3174 

0~54- 'o*z916 

0.0196 

1.5129 

0.6936 

0.3721. 

0.0254 

Half of the 
Ob8erved 

Difference of 
Zenith Diatances 

• u 

- 1 I 

14.84 

.- 3 14'31 
IS".? 

- 6 1-97 
a 

- 8 31-45 
31-58 

- I 6 . 5 8  
7 19.13 

18.76 

- ~6 7-99 
7-79 

o 29.07 
28-63 

- 4 35-13 
34.93 

+ t o  1.3-1 
I -  

- 8 39'54 
39.96 

1 2  49-47 
4 9 . 9  

+ 11 14-80 
15-81 
15.5.' 

+ 2 4a.71 
41 0 7  
43.48 

- 7 5j.47 
54'43 
56-43 

- 23 18-31 
1i.84 
18.70 

D7 4i.30 
46-i3 
45'89 

+ 13 33.52 
33-63 

+ e 4 ~ 2 4  
40-87 - ~f 28.69 

, Mean 
of N. P. D's 

\ 

D I U  

66 1 7  17.66 
"7.55 

66 3 17-61 
- 17.51 

66 6 1 1 . 1 5  
I 24-22 

66 8 34'35 
34'27 

66 r 8-87 
7 22-19 

2 2 - 1 1  

66 d I I  '39 
11'33 

0 31'99 
31'92 

66 4 38.12 
38. ~4 

65 49 50.a' 
50' 24 

66 8 42.82 
41-78 

'1 53.33 
53-39 

65 4 46-81 
46.90 
46.98 

65 57 19-68 
19)'i9 
'9 ' 91 

6 6 . 7 5 7 . 1 8  
57'32 
57'47 

66 23 22.46 
22.62 
22.89 

r7 49'00 
49.17 
49'45 

65 46 aU.59 
36.84 

655921.27 
m.45 

66 23 31.31 

o 
& .: 
Z L  .- 
:% 
P 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

, 

' 24 

I 

25 

26 

27 

28 

1 Posifons 

Telescope 
during Distances ' Obserrr- 

a 

0.2; 

0.05 

0.08 

0.10 

0 .w .  

0.39 

0 . 2 0  

0.21 

0.46 

0.1)  

1-23 

0'68 

0.61 

0.13 

Stam Obaened 

600 & 625 Qr. 80 
I# I ,  I ,  

663 k 66% Gr. 80 
,I 1, I. 

6 7 7 k 5 8 1 G r . 8 0  
681 & 577 a r .  80 

615 & 620 Qr. 80 
,, ,, 

633 & 648 Or. 80 
648 & 67'2 Or. 80 

,, 11 

686 & 700 Gr. 80 

4 6  & 764 Gr."80 
1. I I  

A 4  & 998 Gr. 80 
I, ,I 

1010 & 1021 Gr. 80 
3, I ,  )I 

1026 & 1048 Gr. 80 

I& & ~db arT'80 
In ,I PI 

1104 k 1127 Qr. 80 
I ,I  ,I  

)I o 18 

1181 k 1193 Gr. 80, 
3, I P  

*I  I*  )I  

B206k1233Gr.80 
IS st n 

I I  I* n 

1237 k 1266 Gr. 80 
I, ,I 11 

l i66 & 1;s Qr."8@ 
3s I n 
I. 9) SF 

1ml & 1879 Qr. 80 
s t  9) n 

1284b1297Qr.80 

1% & lib0 Qr."EO 

Seconds of 
Co-latitude 

bzbz-h I ration 

u m 

3'53 
2-71 3.12 

3'30 
1-39 2-85 

3-18 
a.45 2.82 

2-90 
2.69 2-80 

t'29 
3.06 
3,'35 2'go 

3'40 
3'54 
2.92 
3-17  3'29 

2'99 
3 2 1  I 

3.22 
a ' l j  2.69 

,3.28 
1-82 
3.86 
3'47 3.36 

1.63 
2.77 
r 4 9  r . j6  

2'.39 
1.86 
. ~ 3 9  2.76 

1 . 7 1  

2.'89 
L O  c.67 

4.14 
4-78 
4.19 
1'70 
2-44 
3.56 3 3 8  

2.11 

a.47 a.29 

3.51 
a.32 
2.62 2 - 7 7  

o I 

a5 I 

I 4 

o 16 
o 1, 

1 1  39 

a I S  
a 21 

I .  40 

I 5 

3 40 

I 47 

o 36 

o 40 

3 55 

2 lo 

3 g 

r 27 

33 

3 47 

3 59 

7 35 

Data 

1899 

Doc. 6.' 
1, 8 

Dee. 6 
9 9  8 

Dee. 8 
Dec. 8 

. Dm. 6 
,, 8 

Dec. 5 
Dec. 6 . 8 

Dec. 6 
7. 8 

Dec. 5 
' 99 8 

Dec. 7 
,, 10 

Dec. 7 . 10 

Dec. 7 
,, 10 

~ c c .  7 . 10 

Dec. 4 
9 7 
, 10 

llec. 1 
3 7 
,, 10 

Dec. 4 
3 3  7 
,, 10 

Dec. 4 
,, 7 
,, 10 

Deo. 4 
,, 7 .. 10 

Dee. 7 
,, 10 

Dm 1 
10 

D;C. 10 

I 

Pr 
I 
Y - 
M .- 

1.0 

1.o 

1.0 

1.0 

~ ' o  

1'5 

L'. 

1.0 

1.5 

1.0 

I ' e  

1 ' 0  

1 '5  

1.0 

1.5 

I tion 

E, W 
W, E 

E, W 
w, 

E , W  
W, E 

E, W 
E, W 

W, E 
E, W 
W, 

W, P 
E, m 
W, E 
E, w 

E, W 
ws E 

W, E 
E, W 

E, W 
w, 
E. w 
w, 

W, E 
w, E 
E, W 

E, W 
E, W 
W, E: 

E , W  
E, W 
W, E 

' W, R 
W, E 
E, W 
E, W 
4 W  
W, E 

W, E 
30, w 

E , W  
PI* E 
E, W 



ASTRONOMICAL LATITUDES. 

725. Am ua-00-latitude 66" of + 

' 

e 

0.05 

0.17 

0.34 

0.77 

1.24 

0.01 

1.46 

0.33 

0.10 

0.10 

0.34 

0.01 

0'01 

0.64 

Pr 
I - 2 
m .- 

1'0 

1'0 

0.5 

1.5 

0.5 

1.0 

1'0 

1.0 

1'0 

0'5 

1.0 

1.5 

1'0 

1.0 

6, 
Z . 2  
F G  
'i: u 
m o 
m 

29 

30 

31 

32 

33 

34 

36 

36 

37 

38 

39 

40 

41 

42 

P o e  

0.0015 

0.0289 

0.0578 

0.8894 

0.7688 

o-ooor 

1.1316 

0.1089 

0'0100 

0.0200 

0.1156 

o'oooa 

0.0001 

0.4096 

Seconds of 
Co.latitude 

bzbt::-" 
vation l a .  

0 w 

1-68 
3'11 2.95 

3-00 
3'13 3'07 

1.56 1.56 

3-69 
4'11 
a.;o 
4'03 3.67 

1.66 .I-66 

2'99 
1.83 1'91 

0.11 
1'67 1'44 

2.50 
1.64 2-57 

3-25 
1'74 3'00 

3-10 3-10 

3.0.3. 
3.44 3'14 

3'18 
a.81 
ar63 
2.83 2.89 

3-08 
1'69 2-89 

2-48 
1'04 2.16 

Stam Observed 

1363 & 1373 Gr. 80 
IS )) 1) 

1367 & 1378 Gr. 80 
1 9  11 11 

1897 C 1411 Qr. 80 

1428 C 1460 Or. 80 

l k 2  & 1&8 ~r."80 
,I ,, , I  

1470 & 1473 Qr. 80 

1482 dc 1483 Qr. 80 
$ 9 , I  

1498 & 1507 Qr. 80 
,, I)  

l b l l & 1 6 2 4 Q r . 8 0  
PI 8 1  ,I 

1 6 3 8 k 1 6 4 3 Q r . 8 0  
#) 18 18 

1672 C 1680 Gr. 80 

1595 & 1617 Qr. 80 
11 n 31 

1632 & 1646 Qr. 80  

I& k 18i2 ~ r . " 8 0  
11 81 1 8  

1681 E 1701 Qr. 80 
#I 11 81 

1714 k 1728 Gr. 80 
11 I rr 

Date 

1899 

Dee. 6 
9 9 

Dee. ' 6 
,, 9 

Dm. 6 

Dec. 6 
9 ,  9 

Dee. 6 
,. 9 

Dm. 6 

Dec. 6 
,, 9 

Dw. 6 
,, 9 

Dee. 6 
1, 9 

Dee. 6 
r, 9 

Doc. 6 

Dm. 6 
n 9 

Dec. 6 
,, 9 

Dec. 6 
8, 9 

Dee. 6 
$9 9 

Dec. 6 
11 9 

Mean 
of N. P. D'm 

- 

0 ,  w 

65 59 36.33 
36.59 

65 51 34.03 
34-19 

65 41 50.93 

66 9 z.-.og 
22'43 

I I  28.95 
29.29 

66 lo 43.18 

65 43 1.97 
3'31 

65 49 41.10 
41 '49 

6 6 ~ 1 1 6 . 2 6  
16.65 

654511-77 
12.15 

66 o 1-18 

65 59 47-31 
47'78 

65 40 34*16 
34'66 

54 31'5a 
33'01 

65 49 ~ ' a r  
1.76 

66 4 18-61 
19'l7 

Half of the 
Observed 

Difference of 
Zenith 1)istances 

I u 

+ o ~ 6 ~ 3 5  
16.61 

+ 8 28-97 
28.84 

+ 18 11.63 

- 9 18.40 
18.21 

1 1  16.25 
25-26 

- 10 41.61 

+ 17 0.01 
16 59-51 

+ 10 19-11 
21.18 

-.a1 13-76 
14.01 

+ 1 4  51'48 
50'59 

+ o 1.81 . 

+ o 15'~; 
15.66 

+ 19 19-12 
18.16 

5 30.11 
29.82 

+ 11 1-87 
0.93 

- 4 26-13 
. 27.13 

;:yttf 

0 I 

I 40 

I 14 

, 5 39 

9 19 

g 17 

5 18 

8 34 

8 a8 

I 11 

30 1 1  

13 16 

a at 

11 aj 

1 1  39 

8 41 

7 17 

Positions 
of 

Telescope 
during 

Observa- 
tion 

W, E 
E, n' 

W, E' 
E, rn 

E, W 

W, E 
E, I!? 
E, W 
w, 1 

E, W 

W, E 
st w 

E, W 
W. E 

W E  
E, w 

E . W  
w, E 

W , E  

E, W 
W; a 

W, E 
E, W 
E, W 
WI I# 

. E, W 
w, E 

W, E 
E, W 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (121) 

Summa y. 

45 No..of pairs 
No. of observations 110 

4 

Pew 

- - 

0.0625 

0.1296 

0.3200 
- 

Mean difference between observations taken E, W and those taken W, E = - On-04 
Observed Co-latitude (weighted mean) 66' 0' 2".90 f OU.052 

T P = 47'5 ZPVD=IZ.~IIO I 

Correction for Height above Sea-level + OW.O8 

Final Co-latitude 66" 0' 2".98 

0 I I/ X 

~stronomical Latitude (A) = 23 59 57.02 _+ 0.052 

Date 

1899 

Dee. 6 
,, 9 

Dec. 6 
S, 9 

Deo. 9 

izt:f 
Dist.ncea 

m t 

17 10 

8 4 

20 5 

s 

0-25 

0.36 

0.80 

d 
!? 3 
." 
8 %  
m 

43 

44 

45 

Geodetic Latitude (G) = 23 59 56.24 

Stun Obrened 

1751 & 1759 Or. 80 
,I  )I ,I 

1793 & 1799 Or. 80 
91 3 )  11 

1817 & 1825 Gr. 80 

PC 
I 
2 
m .- 
F 

1.0 

1'0 

0.5 

Difference of 

vation 

Deflection of plumb-line (A - (3) = + 0.78 

Positions 
of 

Teles~ope 

tb:l;g- 
tion 

E, W 
W, E 

E W 
W, E 

E, W 

I .  

- 12 3-20 
3-37 

+ I 53-48 
53.24 

- a1 43-85 

' Mean 
of B. P. D'a 

0 1 1  

66 11 6-13 
6-73 

65 58 8.86 
9-50 

66 a1 47.55 

a 

2'93 
3.36 

2.34 
7 

3-10 

Y 

3.15 

1'54 

3-70 



ASTROXOMICBL LATITUDES. 

726. And h iari-Co-latitude 65" I 8' + 
Latitude .. . 24' 41' Instrument-Zenith Telescope 

in. 
Longitude . .. 78 16 Mean Height of Barometer 28.74 

Height . . . 1330 feet Mean Temperature 6 4 O . 1  

Observer-Lieut. H .  M. Cowie, R.E.  

PC 
I 
2 
# 

bL .- 
a 

k 

1.0 

1'3 

1'3 

1 '3  

1 .3  

1 '3  

1.0 

0 ' 7  

0.7 

0 ' 7  

0.8 

0 . 8  

d 
.2 

7 .- 
& % /  
rn 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

Stars Observed 

1543Newc.&3927 Gr.80 
IS , P  $ 9  , I  

1553 & 1568 Kewcomb 

I,  ,, IS 

9, SI 1, 

1572 Newc. & 4036 Gr. 80 
I )  ,$ 1, , I  

9 ,  I>  ,I I )  

I ,  I I  > 3  PI  

4 k  15Xewcomb 
3, 1B 3, 

I s  ,, I t  

I ,  9 1  . I )  

30 & 31 Sewcomb 
I ,  , I  9, 

9 ,  I, 9 ,  

3 )  I t  , I  

64k69Newcomb 
11 11 31 

$ 9  ,I 9, 

g t  ,, ,, 

73 & 81 Kewcomb 
I s  ,, ,, 

97 & 108 Kewcomb 
,, ( I  I 

102 & 108 Newcomb 
,, ,, ,, 

118 k 121 Newcomb 

131 k 138 Newcomb 
9, p1 9 ,  

,, ,, 

' 131 k 153 Newcomb 
( 7  9 ,  9, 

9 ,. ,, 

Seconds of 
Half of the Co-latirude 

Ol>aerred 
D~flerrnce of by 

Zenith 3Jlstances obarr- Mean 
vallon I T  

I N I 

+ 2 48.90 49-56 
47.60 48.27 48.81 

- 23 40'88.  48'21 
40.6j  48.60 
40.46 48.85 
41.19 48'30 48'49 

+ 22 41.02 47.94 
41'51 48'57 
41'04 48.15 
41.05 48.33 48.25 

- 3 26.20 49'02 
27.24 48.04 
26.25 49.05 
26.79 48.57 48.67 

- 3 51-54 48.5j  
57'35 48'77 
58.11 48.04 
57.17 49 ' 0 j  48'60 

+ 3 47'13 48.99 
46:.?4 48.26 
47'17 49'04 
47'08 48.98 48.82 

- 18 33.85 48.44 
32.93 49'39 48.92 

+ 6 36.19 48.20 
36.87 48.90 48-55 

- 18 26.16 48.20 
2 j .61  48.76 48.48 

+ a 7-00 48-84 48.84 

+ 26 34.70 49' 19 
33'7; 48.23 
3 ~ . 3 ~  . I Y . ; ~  48.61 

+ 15 34.79 49.03 
33'31 47'54 
34'48 48'50 48.21 

0 

0.18 

o . r j  

0 '39 

0 '03  

0.04 

0.18 

0.28 

0.09 

0.16 

0 . 2 0  

0.03 

0.43 

Date 

1902 

Dec. 14 
3 18 

Dec. 11 
8 1 4  
, 15 
,, 18 

Dec. 11  
, 1.i 

15 
,r 18 

Dec. 11 
13 

, 1.4 
,, 17 

Dec. 11 
91 13 
3 14 
I ,  18 

Doc. 11 
r ,  13 
3. 14 
91 18 

Dec. 17 
s 18  

Dec. 17 
S, 18 

Doc. 17 
, 18 

Dec. 18 

Dec. 12 
,r 13 

14  

Dec. I?  
,r 13 
,, 14 

Pow 

0.0324 

0.0293 

0.1977 

0 .0012  

o.00r1 

0.0421 

0.0784 

o'ooj7 

0.0179 

0.0280 

0.0007 

0'1479 

Mean 
of K. Y. D's 

O I X  

6 j  16 0.46 
0.67 

65 42 29.09 
29'25 
zg'.ir 
29'49 

64 56 6.92 
7.06 
7.1 I 
7'28 

65 2 2  I ; . z ~  
15.28 
1.5'30 
15'36 

65 2 1  46.09 
46.12 
46.1 j 
46.22 

6 5 1 5  1.86 
1.92 
1.87 
1-90 

65 37 22.29 
22'32 

65 1 2  12 .01  

11.03 

65 37 14.36 
14-38 

65 16 41-84 

64 jz  14.49 
14.48 
14'47 

65 3 14.24 
14'2.3 
14.22 

$::::' 
Distances 

o I 

34 53 

18 27  

18 44 

34 o 

28 45 

j j  2 7  

3 5a 

16 8 

15 43 

4 a3 

16 q j  

16 56 

Posit ions 
of 

Telescope 
ciurlt~g 

Obsrrx a- 
tlon 

E, W 
W;E 

E, W 
\V. E 
E, W 
W, P 

W, F: 
R. \V 
W, E 
E, W 

W, E 
E, W 
W, E 
E, w 

E, W 
'8, IC 
E, \V 
i V ,  IF 

R , W  
W, R 
I<. W 
'N, E 

E, W 
\V, E 

W, E 
E, W 

W, F: 
E, W 

W, E 

R. W 
IV, JC 
E, W 

B. W 
W, E 
E, \V 



ABSTRACTS AND SUBIMARIES OF OBSERVATIONS AND RESULTS. (123) 

726. And hiari-Co-latitude 65" 18' + 

- 

PI 
I 
4 
a 
M .- 

. ;  

1.0 

1.2 

0'8 

0.8 

1.2 

0'8 

0.8 

1.2 

0'8 

0.8 

1.0 

1.1 

0'8 

0.8 

1'2 

g ... 
7 P4 .- 
$ %  
cn 

13  

14  

16 

16 

17  

18 

19 

.20 

21 

22 

23 

24 

25 

56 

27 

Scconds of 
Co-lntitude 

bzb::$h 
v 

0.05 

0'40 

0.10 

0'05 

o.rj 

' 0.07 

0.01 

0.05 

0.25 

0.00 

0.08 

0'44 

0.m 

0.1,~ 

o..zr 

8t.n Obaerred 

165 k 170 Newcomb 
,, I* I* 

176&185Newcomb 
I, I ,  ,I 

, ,, 11 

471 Gr. 80&203  Newc. 
I t  I t  1, 9 9  

,. 91 , (I 

471 Or. 80 & 209 6ewc. 
,, ,, .. ,, 
I s  I( 9, (I 

211 & 224 Newcomb 
3, ( 9  *I  

19 19 n 

229 & 236 Newcomb 
19 ,, 

,, ,, ,I 

229 & 238 Newcomb 
9 g  I >  ,, 
I t  ,, n 

252 Newc. 4 643 Ot. 80 
.I 11 ,1 )d 

9 ,  1, $ 8  11 

273 & 283 Newcomb 
, )  9 ,  

I*  >P 1 s  

!&'3&287Newcomb 
1v ,, 
( 9  I I  

305 & 313Newcomb 
M .) 

318 Newc. & 874 or. 80 
9, • o $ 9  9 9  

,, I, I*  ,, 

348Newc.&943Gr.80 
I t  9 ,  m 19 

I ,  ,, ,, ,, 

348 & 371 Newcomb 
,, 9.  ,9 

1 9  19 11 

374 6 391 Newcomb 
,, ,, 1$ 

I s  11 ( 9  

vation 

# 

1 

P s v  

o-0025 

0.1920 

0.0080 

0-0020 

o-ozio 

0.0039 

o.oool 

0.0030 

0'0500 

0.00oo 

0.0064 

0'2323 

o'ojao 

o-or15 

0.1'53 

Half of the 
Observed 

Difference of 
Zenith Distances 

t u 

- 19 17.72 
18.03 

+ l a  44.36 
44'44 
44.89 

+ o 34.61 
33'74 
34-88 

+ j 56'69 
56.49 
56.88 

+ 7 6.23 
6.16 

. 6.23 

- 16 28.54 
28.84 
z8.q 

- 16 34.81 
34-14 
34.06 

+ 18 50.60 
50.14 
50-10 

+ I I  30'97 
30'87 
30.91 

- 1 2  1.98 
3.10 
>..41 

- 7 42-17 
41.18 

- 13 51 ..38 
50'77 

,50'87 

- 8 16.39 
16.86 
18.15 

+ 13 5.00 
. 5.23 
4.63 

- 18 18.00 
17.62 
18.14 

Date 

1902 

Dec. 1% 
,, 

Deo. 12 
>, 13 
13 14 

Dec. 12 
9 ,  l3 
,, 14 

Dcc. 12 
,, 13 
,, 14 

Dec. 12 
,, 13  
,, 14 

Dec. 12 
,, 13 
,, 1.6 

Dec. 12 
,, 13 
,, . 14 

Dec. 12 
,t 13 

14  

Dec. 12 
,, 13 
,, 1.1 

Doc. 12 
,, 1 3 '  

14 

Dec. 12 
14 

Dec. 12 
9 1 3  
, 14 

Dec. 16 
,, 17 
,, 18 

Dec. 16  
,, 1.7 

18 

Dec. 16 . 17 
,r 18 

w 

~ ~ ~ ~ t ~ f  
Distances 

o I 

'24 28 

3 57 

4 I 

3 57 

24 43 

o 37 

o 37 

12 47 

9 28 

9 51 

19 8 

9 , l a  

7 34 

7 13 

14 44 

I 
48.86 
48-52 

48.08 
48.14 
48.58 

48.92 
48'03 
49.15 

48.76 
48.54 
48.91 

48.84 
48.73 
48.80 

48.62 
48.31 
49'04 

.48.12 
48.77 
48.83 

48.96 
48.48 
48.42 

48'47 
48.35 
48'37 

48.82 
48.68 
48-35 

48.63 
48.49 

48.65 
49'25 
49'14 

49'52 
49.04 
47'74 

' 48.50 
48.72 
48-11 

48-79 
49'17 
48.65 

Positions 
of 

Telcacope 
during 

Obgprv,,. 
tion 

. W, E 
E, kV 

E,W 
W, E 
E, W 

. W, TC 
E, rn 
W, E 

W, F: 
E, FV 
W, X 

E, W 
W, E 
E, W 

W, E 
E. W 
w, 

W, R 
E, W 
W, E 

E, W 
W, R 
& W 

W, E 
E, W 
\Y, E 

W,F: 
E, TV 
V E 

E W 
W, E 

W, I& 
E, FY 
W, I< 

E , W  
TV, Y 
E, w 

E, W 
W, K 
E, IV 

W, E 
E, W 
W, B 

48.69 

48-24 

48.54 

48.69 

48.79 

48.57 

48.63 

48-59 

48'39 

48.64 

48.56 

49'08 

48.84 

48.52 

' 

, 48.9j 

Mean 
of N. Y. D'I 

o r  Y 

65 38 6.58 
6.55 

65 6 3.72 
3'70 
3'69 

65 18 14.~31 
I4'l9 
14'27 

65 14 52.07 
52'05 
52'03 

65 1 1  42.6, 
42'59 
la'57 

65 35 17.16 
17.15 
17.13 

6; 35 22.93 
22.91 
22.89 

64 59 58.36 
58.34 
58.32 

65 7 17.50 
17'48 
'7'46 

653051.80 
51.78 ' 51.76 

65 26 30.80 
30'77 

6; jz 40.03 
40'02 
40.01 

6j27 5.91 
5.90 
5.89 

65 5 43-50 
43'49 
43'48 

65 37 6.79 
6 .79  
6.79 



. 
ASTRONOMICAL LATITUDES. 

726. And hiari-Co-latitude 65" I 8' + 

Summary. 

No. of pairs 37 
No. of observations 103 

. 
gj .2 
71- .- :a 
m 

28 

29 

a0 

31 

32 

83 

34 

36 

36 

87 

Mean difference between observations tslien E, W and those taken W, E = + 0"-04 

Observed Co-latitude (weighted mean) 65' 18' 48"*64 + Ot'.026 

Correction for Height above Sea-level + OW.05 

Stvs Obrencd 

1035 & 1046 Gr. 80 

1058Qr. 80 k 4 1 9  Newc. 
$9 n 9 ,  I, 

9, ,1 I, .I 

424 & 430 Newcomb 
,, 19 19 

IS ,1 It 

431Newc.61197Gr.80 .. I$ ,, ,, 
It  11 .I I I  

1186 & 1197 Gr. 80 
II 11 IS 

IS IS 11 

1227 Gr.80&2177 Gr. 90 
11 91 11 11 

468 dt 479 Newcomb 
,I IS I. 

493 & 494 Bewcomb 
11 1s 8% 

605&621Newcomb 
1 1, 9,  

)I 11 II 

621 & 631 Newcomb 
9 11 ,I 
11 1 )  2s 

Final Co-latitude 66" 18' 48"*69 

O I X  I 

Astronomical Latitude (A) = 24 41 11.31 + 0.026 

Date 

1902 

Dec. 16 

Dec. 16 
,. 17 
,, 18 

Dec. 16 
, 17 
,, 18 

Dec. 16 
,, 17 
9 ,  18 

Dec. 16 
17 

, 18 

Dec. 16 
,, 18 

Dec. 16 
, 18 

Dec. I 7  
rt 18 

Dec. 16 
8 ,  17 
,, 18 

Dec. 16 
1, 17 
rs 18 

Geodetic Latitude (G) = 24 41 6-78 

Deflection of plumb-line (A- G) = + 4.53 

Z P  -35 .9  ) Z ~ n o = 1 . 8 6 ~ ~  

p( 

I 
Y 

5 .- 
i 

- - - - - 

0 '7  

1.1 

1.2 

0.8 

0 .8  

1.0 

1.0 

1.0 

0 .8  

0 ' 8  

$;?tf 
Dislances 

o I 

35 48 

4 58 

14 45 

o 26 

o 35 
, 

o a3 

16 17 

34 8 

a 35 

a 51 

Seconds of 
Hnlf of the Co-lntitude 

Observed 
1)ifference of 

Zenith Diatancea b:,,z;: 
vntion I ,  

Posiliona 
O F  

Telescope 
during 

Observu- 
tion 

E, W 

W, 4 
E, \v 
W, E 

E, W 
W, E 
E, W 

W , E  
E, w 
W, E 

W, E 
E, \V 
W, E 

B, W 
W, E 

W, E 
E, W 

E, W 
W, E 

E , W  
W, E 
E, W 

W, E 
E, W 
W, E 

o 

- - 

0.53 

0 . 2 2  

0.01 

0.16 

0 .02  

0.28 

0.23 

0.18 

0.07 

0.36 

Mean 
of N. P. D'I 

0 1 .  

65 ao 0.37 

65 5 55.80 
55.80 
5 5'80 

65 16 18.29 
18.30 
18.32 

651144 .51  
44.52 
44'54 

65 4 39-20 
39'22 
39' 24 

65 19 51.18 
51'2.3 

65 13 58.19 
58-16 

65 11 48.49 
48.52 

653347 .61  
47.66 
47'71 

65 18 21 '10  

21.16 
1 1 ' 2 1  

P . o  

. -. - - - 

0.1966 

0.0581 

o'ooor 

0.0205 

0.0003 

0.0784 

o'ojag 

0.0784 

0.-9 

0.1037 
- 

- -- 

49-17 

4 8 . 4 ~  

48.65 

48.48 

48'66 

48-36 

48'41 

48.91 

48-57 

49'00 

- - 

I w - I a 

+ 1 2  52-56 
52.61 
52.69 

+ a 30.66 
30.28 
30.17 

+ 6 3-61 
4'20 
3.81 

+ 14 9.26 
9.46 
9.56 

- r 3.09 
1.61 

+ 4 50.46 
49.91 

+ 7 0'57 
0.25 

- 1 4  59.00 
" 59.36 

58.65 

+ o 27.91 
27'73 
27.97 

- 

49-17 

48.36 
48'41 
48.49 

48-95 
48.58 
48'49 

48'12 
48.;2 
48.35 

48'46 
48.68 
48.80 

48.09 
48.62 

48'65 
48.17 

49.06 
48.77 

48.61 
48.30 
49'06 

49'01 
48'89 
49.19 



ABSTRACTS AND SUYMARIIES OF OBSERVATIONS AND RESULTLS. 

727, An kora-Co-latitude 70" 35' + 
ia. 

Latitude ... 19' 25' Mazimum recorded Height of Barometer = 28.676 

Longitirde . .. 79 39 Minimum ,, J I  J J = 28.528 

Height ... 1463 feet Maximum ,, Reading of Thermometer = T5O.0 
Instrument-Zenith Sector No. 2 Minimum ,, ,, J ,  = 65 - 5  

Obrerver-J. Ecclp,  M.A. 

Note.-The barometer waa read during work every hour, the thermomehr every W e n  minutes. For the dcdationa of refrffition a eepuate 
ralu for the p r m e  and temperature wan deduced for each etsr. 

I 

! 

6 

; 2  
.- 
k'z 

rn 

1 

2 

3 

4 .  

6 

6 

7 

8 

9 

10 

11 

12 

18 

L 

Star Observed 

321 Or. 72 
11 J I  

828 Gr. 72 
J I  IS 

335 Gr. 72 
11 11 

338 Qr. 71 
11 11 

349 C)r. 72 
J I  I D  

861 Qr. 72 
II 11 

862 Gr. 72 
> I  $1 

11 91 

11 JD 

370 Gr. 72 
ID 88 

373 Gr. 72 
SI )I 

381 Gr. 72 
n ID 

588 Or. 72 
19 19 

399 Qr. 72 
I I  I. 

419 Qr. 72 
SI I )  

I1 ID 

s Be 

N ID 

D, I. 

Date 

1889 

Jan. 12 
Ir 13 

Jan. 12 
I 13 

J a n . 1 7  
,D 18 

Jan. 12 
ID 13 

Jan. 17 
rr 18 

Jan. 1Z 
1, 13 

J a n . 1 2  
1, 13 
,, 17 
9 ,  18 

Jan. 12 
9 18 

Jsn. 17 
St 18 

Jan. 12 
,s 13 

Jan. 17 
21 18 

J s n . 1 2  
I, 13 

J a n . 1 2  
r, 13 
r,  14 

16 
,, 17 
,, 18 

N.P.D. 

o 1 ,I 

67 34 48.1 
48.1 

72 31 0.1 

0.a 

65 151'1 
I ,  

70 39 q5'o 
15.0 

66 14 11.1 
aa.1 

66 17 14.9 
14.9 

67 8 53'4 
53'4 
53'4 
53.4 

66 11 3.7 
3'7 

68 13 a3.4 
13.4 

63 4 35'9 
35'8 

74 51 45.6 
45.6 

74 38 31'6 
31.6 

71 4 3.5 
3'5 
3.5 
3.6 
3'6 
3.6 

v 

0.6 

1.5 

0'4 

0.8 

0'4 

0'0 

oar 

0'2 

0'8 

0.5 

1'0 

0'0 

o:a 

Observed 
Gnith 

Diatrmce 

O I X  

j o 46.0 
46'3 

I 56 25.a 
26.6 

53343'2 
42.7 

o j 51.0 
5 1.8 

4 a1 12.4 
11.8 

4 18 19.r 
18.6 

3 16 40.4 
40'5 
41.1 
39'8 

4 23 30.3 
&'3 

a 12 11.8 
10.5 

6 46 57'4 
57'5 

4 7 1 . 2  
1t.4 

4 2 59'7 
60.0 

o 28 30.9 
30.6 
30.7 
30.5 
29.8 
31.0 

Poaition 
of 

Azimuthal 
stud 

N 
9 ,  

N 
11 

8 
,, 

N 
,, 

8 
9 ,  

N 
J, 

N 

ii 
,, 

N 
,, 

8 
,, 

N 
JD 

8 
IS 

N 
w 

N 
I* 

B 
I )  

I t  

v V 

0.36 

2-15 

0.16 

0.64 

0.16 

0'00 

0.01 

0.04 

0.64 

0.15 

1-00 

0.00 

0.04 

Position8 
of 

Telescope 
during 

Observa- 
tion 

E, W 
W, 

W. B 
& w  

E , W  
w, HI 

E, W 
W, E 

W E  
& W  

W, E 
E, W 

E, W 
W, E 
E, w 
W, E 

W, E 
E, W 

W, E 
E, W 

E. W 
WI E 

R, W 
W, E 

W, I€ 
1E, W 

E, W 
w, E 
x, w 
W, E 
w, 1 
E, W 

Seconds 

each 
Observa- 

w 

34'1 
34.5 

35.0 
33.6 

34'4 
33'9 

34.0 
33.1 

34.5 
33'9 

34'1 
33.5 

3.3'8 
33'9 
34'5 
33.1 

34.0 
34'0 

35.1 
33.9 

33'3 
33'3 

34'4 
33.1 

31'9 
31.6 

32.6 
31'9 
31'8 
33.1 
33'8 
31.6 

of Co-latitude 

Mean by 

North South 
Star I Star 

II 

34.4 

... 

4.2 

... 

34.2 

33.8 

33'9 

34'0 

34.6 

33'3 

... 

... 

... 

n 

... 

34'3 

... 

33-6 

... 

... 

... 

... 

33.8 

31'8 

33.0 



ASTBONOMICAL LATITUDES. 

727. Ankora-Co-latitude 70" 35' + 

t ;, 
2 "  -z u4 
Q 0 w 

14 

16 

16 

17 

18 

19 

a0 

Sl 

88 

23 

24 

!25 

S t u  Obened  

P29 Qr. 72 
91 st 

IS 11 

se 8s 

IJ DI 

~8 ss 

441 Gr. 72 
9 1  Is 

,. ,. 
ss 9,  

449 Qr. 72 
,, ,, 

It  

IS 39 

,, ., 
I# .I 

460 Or. 72 
1s 1 9  

1, I,  

II A 

468 Qr. 72 
PI II  

472 Qr. 72 
,, ,I  

)I  ,, 
s 19 

600 Qr. 72 
3s 9 ,  

DJ 91 

DS n 
- 9  . *. 
o II 

628 Qr. 78 
,, I, 

630 Qr. 72 
I$  1 9  

It . I 

,, ,I 

661 Or. 72 
9 0 

I 1 9  

99 11 

I$ ,I 

11 19 

666 Qr. 72 
13 93 

t1 11 

s 1, 

I*  I*  

577 Gr. 73 
99 (9  

1889 

Jan. 12 
8 ,  18 
, 1.4 
, 16 
,$ 17 
,, 18 

Jan. 12 
t r  18 
,, 17 
,, 18 

Jan. 12 
,, 18 
,, I 4  . 16 
,, 17 
9 ,  18 

Jan. 12 
,, 13 
,I 14 
,, 16 

Jan. 17 
J, I 6  

Jan. 12 
I, 13 
,, 14 
r t  16 

Jan. 12 
1. 18 
$9 14 
9, 16 
,, 17 
1, 18 

Jan. 12 
., 13 

Jan. 14 
, 16 
9, 17 

18 

Jan. 12 
r t  13 
9 ,  14 
,, 16 
,, 1'7 

18 

Jan. 18 
11 14 
1, 16 
9 ,  17 

18 

Jan. 12 
9, 13 

Poaition 
of 

Azimuthal 
rtud 

N 
,, 
,, 
8 
,, 
,, 

N 
,, 
8 
,, 

N 
Is 

. ki 
" 
9, 

N 
I, 

8 

8 
,s 

N .. 
,, 
8 

N 
,, 
ii 
19 

II 

N 
I, 

N 
8 

. ,, 
,, 

N 
)I 

,, 
s 
,, 
,, 

N 

ii 
19 

,, 

N 
19 

Positionr 
of 

Telescope 
dunng 

Obrerra- 
tion 

WI E 
E. W 
w, E 
E, W' 
E. W 
WI E 

E, W 
W, E 
W, E 
E, W 

W, E 
E, W 
E, W 
w, E 
E, W 
W, E 

E, W 
W, E 
w, E 
E, W 

W, E 
E J  W 

W, E 
E, w 
E, W 
W, E 

E , W  
W, E 
w, 1 
E, w 
E, W 
w, I€ 

W, E 
El w 

E, W 
m, HI 
W, 6: 
ED W 

E, W 

w4 w, 
E, W 
E, W 
W, E 

E, W 
E, W 
m, a 
W, E 
E, w 

E, W 
W, E 

Obaewed 

DLt.nco 

0 ,  u 

3 7 24.7 
24.4 
25.4 
~ 5 . 1  
24' 7 
15'5 

3 30 6.6 
6.3 
7'7 
6.7 

o 45 29.9 
30'7 
30'9 
30'5 
30.0 
30.4 

5 28 12.5 . 
11.4 
13.0 
11'4 

a I 20.7 
20 ' 2  

o j4 48.0 
48.0 
48.8 
47'9 

2 7 45.1 
46.5 
47'3 
46.5 
45'4 
45'5 

o 56 54.0 
54.8 

1 39 57'4 
56'3 
56'5 
56'9 

5 7 15.6 
15'3 
'5'3 
16.2 
15'8 
15'7 

11 I 24.7 
=4'4 
14.6 
25.2 
24.5 

o 16 58.4 
59'3 

B.P.D. 

0 1  u 

73 42 56'9 
56.9 
57.0 
57'0 
57'0 
67.0 

67 15 27.8 
27.8 
27'8 
1 

71 21 4'1 
4'2 
4.2 
4'2 
4.2 
4.2 

65 7 21.8 
21.8 
21'7 
21'7 

68 j4 14.0 
14'0 

71 30 20'9 
20'9 
20.9 
21.0 

72 43 18.1 
18.1 
18-1 
18.2 
18.2 
18.2 

7 1  3s 26-8 
26.8 

68 55 38.1 
38.1 
38.1 
38.1 

I 

65 28 17.1 
17.0 
17'0 
17'0 
16.9 
16.9 

82 36 57.8 
57.9 
58.0 
j8.0 
58'1 

70 18 34.8 
34'8 

8econda 

em h 

32.2 
31.5 
31.6 
31'8 
32'3 
31.5 

34'4 
34'1 
35'5 
34.4 

34'2 
33'5 
33'3 
33'7 
34'2 
33'8 

34-3 
34.2 
34'7 
34'1 

34'7 
34'2 

32'9 
32.9 
32'1 
33'1 

3.3'0 
31.6  
30.8 
31'7 
32.8 
32.7 

32.8 
32'0 

35'5 
34'4 
34.6 
35.0 

32.7 
31'3 
32'3 
33'2 
32'7 
3a.6 

3.3'1 
33.5 
33'4 
32.8 
33.6 

.33'a 
34'1 

0 

0.8 

0.8 

1-0 

0.5 

0.7 

0.0 

0'7 

0.4 

1.1 

1.2 

0.5 

0.1 

v v 

0.64 

0.64 

1-00 

0'25 

0'49 

0.00 

0'49 

0.16 

1 - 2 1  

1-44 

0 - a j  

0.01 

of Co-latitude 

Mean by 

North 
Ftar 

w 

... 

34.6 

... 

34'3 

34'5 

.a, 

.a. 

... 

34.9 

32:6 

... 

33'7 

louth I Star 
I 

32.0 

... 

33'8 

.. . 

... 

31.8 

32'1 

32.4 

... 

... 

33'3 

... 



ABS!l!EACTS AND SUMMABIES OF OBSEBVATIONS AND RESULT& (127) 

727, ' An kora- Co-latitude 70" 35' + 

Position 
of 

Azimuthal 
stud 

8 .. 

N 
0 

N .. 

S 
91 

N 
$ 9  

6 

N 
w 

8 
, 

N 
11 

6 

N 
I, 

6 
,, 
,, 

N 
n 

8 
,, 

N 

6 
,, 

N 
8 

1P 
I, 

2 
,, 
I,  

1889 
Jan. 17 

18 

Jan I4 
. 16 

Jan. 12 
,I 18 

Jan. 17 
II 18 

Jan. 12 
11 13 
,. 14 
, 16 

Jan. 12 
11 13 

Jan. 17 
I#  18 

J a n . 1 2  
rv 13 
,. 14 
1, 16 

Jan. 12 
I, 13 
I* 14 .. 16 
,. 17 
1, 18 

J a n . 1 2  
13 

Jan. 17 
I. 18 

Jan. 1% 
r, 13. 
,, 17 
,, 18 

Jan. 14 
,s 16 

Jan. 12 
n 18 
I t  14 
11 16 
I# 17 
I, 18 

r 
22  
a m  g% 
ul 

26 

27 

28 

!29 

80 

31 

18 

83 

84 

85 

86 

87 

38 

a9 

#tar Okerted 

679 QT. 78 
., ,I  

581 Qr. 74 
I. 1. 

689 Qr. 74 
" ., 

698 Qr. 72 
I* 11 

800 Or. 72 
n 31 

,, ,, 
n I 

610 Qr. 78 
n 1s 

618 Or. 74 
11 ,I 

628 &. 78 
11 II 

ss ,, 
#I ( 1  

646 Qr. 72 
II I* 

It ,. 
11 ,I 

a) ,1 

11 99 

676 Gr. 72 
.(t 91 

679 Qr. 72 
I, I1 

690 Or. 72 
11 I1 

, IS 

S t  )I 

697 Qr. 71 
s* I. 

706 Qr. 72 
n 11 

,, I* 

n 9s .. I* 

I,  91 I 

Positions 
of 

Teleacope 
during 

Obsenn- 
Lion 

E, W 
W, E 

W, 1 
&w 

W, E 
XI W 

W, E 
E I  

E, W 
W, E 
E, W 
W I E  

W, E 
El W 

E ,  W 
W , E  

E, W 
w, 
W, E 
XI W 

W, E 
E, W 
E, W 
W, E 
w ,  E 
E, W 

E , W  
W, E 

E l  W 
Wl E 

W . E  
E, W 
WI E 
E, W 

E.  W 
W, E 

, 
w, 1 
W, E 
E, W 
E, W 
w, E 

';hea 

0 1 .  

3 51 36'5 
36.3 

4 14 22.8 
21-5 

3 43 "0'1 
20.8 

3 31 18.2 
17.0 

3 f 47'0 
47'8 
47'3 

, 47'3 

3 9 40.3 
41.0 

1 a6 33-11 
. 52'4 

o 5a 22.9 
13-8 
21-4 
la-8 

a 54 57'0 
56'4 
55'8 
56.9 
5s-5 
56'3 

64862.1 
64.3 

6 39 ~0.a 
'9'3 

3 18 p.0 
6.9 
6.6 
6.0 

4 4 1 6  
17'2 

a 40 8.3 
7'7 
10'3 
8'0 
8.5 
9'5 

ff 

0 - 1  

0'4 

0-7 

0'4 

0.1 

0.1 

1.5 

0'3 

0.2 

0'1 

0.8 

0'7 

0'8 

0'1 

O f f  

omor 

0.16 

0'49 

0.16 

0.01 

0.04 

2.a~ 

0.09 

0.04 

0.01 

0.64 

0'49 

0.64 

0.01 

Seconds of Co-latitude 

N.p*D. h. 
South 

n 

... 

... 

... 

... 

... 

... 

... 

... 

31.6 

... 

... 

32'1 

... 

3 7  

- I  .. 
66 43 57'5 

.57-4 

66 ax 11.6 
11'5 

66 5a 14.1 
14.0 

67 4 6'6 
4.6 

67 a? 46.6 
46.6 
46.5 
46.5 

67 25 53'3 
53.3 

69 8 39's 
39.2 

69 43 10-5 
10'5 

10-5 
10.5 

73 30 18-9 
18'9 
28'9 
19.0. 
~ 9 - 0  
19.0 

63 46 30-5 
30'4 

63 56 13'3 
13'1 

73 53 38.3 
38'4 
38'5 
38-5 

65 41 . 16.1 
, 16.0 

73 15 41.3 
41'4 

41'5 
41'4 

41'5 
41.5 

Obaerva- 

I 

34'0 
33.7 

34-4 
34.0 

34's 
34'8 

34-8 
33.6 

33.6 
34'4 
33'8 
33.8 

33.6 
34-3 

32.9 
31-6 

33'4 
34'3 

33'3 
32.9 

31.9 
32'5 
35.1 
32.1 
33.5 
31.7 

31.6 
34'7 

33'5 
32.5 

35'3 
31'5 
31'9 
31.5 

32'8 
33's 

33.0 
33'7 

33'5 
31.1 

33'0 
32'0 

North 

n 

33.9 

a 

34'5 

34-1 

33'9 

34'0 

31.3 

33'5 

... 

33'7 

33'0 

... 

33.0 

... 



N.P.D. 

o , tr 

81 29 m - 3  
20.3 
a0.4 
20.6 
20.7 
20.7 

73 56 11.8 
11.8 
11.9 
11.9 
12.0 
13.0 

63 57 12.8 
lr.8 

65 20 16.2 
16.1 
16.1 
16.1 

73 54 54-9 
55'0 
55.0 
55" 
55" 
j5'2 

68 5 51-I 
52.2 
52.2 
52-2 

64 9 28.0 
27.9 

80 28 27.1 
27'2 
27'5 
27.6 

65 37 49'3 

71 18 47'9 
47.9 
48.1 
48-1 

62 42 18.2 
18.2 

65 32 48.0 
48.0 

69 1 1  1.3 
1.3 

65 32 21.3 
21.3 

Observed 

Di.tance 

0 1  a 

10 53 47.6 
48'0 
47'8 
48; 2 
47'6 
47'9 

3 20 39'1 
40. I 
41.1 
40.0 
39'3 
40'1 

6 38 20.7 
20.9 

5 15 17.0 
17'7 
18.3 
16.6 

3 19 21.3 
24'0 
22.9 
21.6 
23.0 

22'7 

a rg 40'9 
41.5 
42.1 
41.6 

6 25 65.9 
64.9 

9 ja 53'4 
53'6 
54'6 
51' 7 

4 ji 45'1 

0 43 14'9 
1.5'2 

15'0 

15.4 

75314.6 
15.1 

5 1 46.5 
46'3 

I 24 31.7 
32'3 

5 3 10.5 
10.8 

i 2 
;it 
.5 % 
ca 

M 

41 

4 

4U 

44 

46 

46 

47 

48 

49 

60 

51 

62 

5a 

Position 
of 

Azimuthal 
stud 

N 
o 

8 
11 . 
I 

N 
11 

6 
9 

11 

8 
9, 

N 
9 

,, 
8 

N 
I* 

9, 

8 
$ 

II 

N 

2 
,, 

N 
8 

N 
,, 
8 
,, 

8 

N 

,1 

N 
8 

N 
1, 

8 
,, 

N 
8 

Poaitiona 
of 

Teleecope 
during 

Obaerva- 
tion 

W, E 
E, W 
E, W 
w, E 
w, E 
E, w 

E, W 
w, E  
W, E 
E. W  
E, W 
W1 E 

W, E 
E, W 

W, 1 
E, w 
E, W  
w, E  

E, w 
w, 1 
W, 1 
E, w 
E, W  
w, E 

W, E 
E, W 
w, 1 
E,W 

1, W  
W, E 

E. W 
W, E 
E, W 
w, E 

E, W 

w, E  
E. W  
W, E . 
E, W 

E , W  
W, E 

E, v7 
W, E 

E, W 
W> E 

W, E 
E, 

8t.r Observed 

728 Gr. 72 
IS I I  

I* 19 

n 11 

I I  $9 

n n 

737 ar. 71 
,I I, 

1, I) 

)a 9. 

n 9, 

a8 I 

768 ar. 78 
IS 11 

769 ar. 72 
12 9% 

II  91 

#I #I 

777 c4r. 72 
19 ( I  

9, I 

91 n 

9. 19 

II  II 

79? ~ r .  71 
s t  II  

91 8) 

11 81 

795 Gr. 72 
as 31 

807 Gr. 72 
IS I* 

IS ,, 
11 YD 

811 Gr. 72 

812 Or. 72 
1s I )  

)I PI 

1 s  an 

819 Or. 72 
31 11 

833 Or. 72 
II a )  

837 Gr. 72 
11 2, 

839 Or. 72 
91 11 

Seconds 

by 
each 

Observa. 

a 

32.7 
31'3 
32.6 
32-4 
33'1 
32.8 

32'7 
31.7 
30.8 
31.9 
32.7 
31'9 

33.5 
33'7 

33.2 
33'8 
34.4 
31'7 

33.6 
31.0 
31.1 
32.5 
33" 
31'5 

t 33.0 
33'7 
34'3 
33.8 

33'9 
32'8 

33'7 
33'6 . 
32'9 
31'9 

34'4 

33'0 
32'7 
33.1 
32'7 

32.8 
33'3 

31'5 
34.3 

34.0 
33-6 

32.8 
3.1.1 

(I 

0.1 

0.8 

0.2 

0'3 

0'3 

0.1 

0'4 

0'5 

0'6 

0'1 

0'7 

0'6 

0.0 

0'8 

1889 
Jm.  12 

,I 13 
8 ,  14 
,, 16 
r* 17 
as 16 

Jan. 12 
1, 13 
3, 14 
11 16 
rr 17 
1, I 8  

Jan. 17 
I, 18 

J a n . 1 2  
,I l a  
,S 14 
,I 16 

JBU. 12 
,$ 13 
,r 14 
8 ,  16 
r l  17 
r, 18 

Jan. 12 
rr 13 
,, 17 
,B 1.8 

Jan. 14 
16 

Jan. 12 
,, 13 
,, 17 
,, 18 

Jan. 16 

Jan. 12 
,I 13 

17 
1, 18 

Jan. 14 
,, 16 

Jan. 12 
tr 13 

Jan. 17 
tr 18 

Jan. 14 
1, 16 

(I 0 

0.01 

0.64 

0.04 

0'09 

0.9 

0'01 

0.16 

0'25 

0'36 

0.01 

0'49 

0.36 

0.00 

0.64 
i 

of Co-latitude 

Mean by 

North 
B lu  

a 

... 

... 

33.6 

33'5 

33.7 

33-4 

... 

34'4 

... 

33'1 

34.4 

33'8 

33-0 

South 1 Star 

a 

32.7 

32.6 

... 

... 

jl'j 

... 

... 

33'3 

jp.9 

... 

... 

... 

... 



ABS!FRACTS AND SUMXAEIEB OF OBSERVATION9 AND RESULTS. (129) 

727, An kora-Co-latitude 70'. 35' + 

Position 
of 

Azimuthal 
stud 

N 
31 

8 
,I 

B 

8 
v 

N 
( 9  

8 
9,  

N 
8 

8 
99 

N 
8 
0 

*, 

N 
8 
I I  

93 

8 
91 

N 
8 

N 
8 

N 
S 

N 
8 

' N 
S 

Date 

1889 

Jan. 12 
11 13 

Jan. 17 
11 18 

Jan. 16 

Jan. 17 
tr l8 

Jan. 14  
11 16 

J a n  17 
r, 18 

Jan. 14 
s 16 

Jan. 17 
19 18 

Jan. 14 
$1 16 
9. 17 
r ,  1s 

Jnn. 14 
, 16 
1s 17 
rs 18 

Jan. 17 
11 18 

J a n . 1 4  
11 16 

J a n . 1 4  
IS 16 

Jan. 14 
r ,  16 

Jan. 14  
1, l6 

Jan. 14 
rr 16 

9tj - - .- ~2 
m 

64 

65 

66 

67 

68 

69 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

Stnr Ob8ewed 

860 Qr. 72 
31 1 3  

852 Gr. 72 
11 11 

855 Gr. 72 

873 Qr. 78 
#I $ 9  

878 Gr. 72 
8 )  19 

881 GI. 72 
,I n 

889 Qr. 72 
11 28 

894 Qr. 72 
1 )  . 18 

901 Gr. 72 
II 11 

I, SI 

11 IS 

918 a?. 72 
I,  31 

11 ss 
11 11 

923 Qr. 72 
11 11 

9 3  Qr. 72 
11 $9 

939 Gr. 72 
91 11 

948 Qr. 72 
11 IS 

955 Gr. 72 
11 IS 

967 Gr. 78 
1s 81 

Positiona 
of 

Telescope 
during 

Oberrn- 
tion 

W, E 
EI W 

W, E 
EI w 

W, 1 

E, W 
W~ I# 

W , E  
El W 

W, IJ 
E, W 

E, W 
WI I 

E, W 
W1 El 

W, E 
E, 
W, E 
1, W 

E, W 
m, E 
E, W 
WI E 

W, E 
E, W 

W , E  
E, W 

EsW 
W, E 

W, E 
E, W 

E, W. 
W, E 

W, E 
E, W 

O ~ ~ ~ ~ ~ d  
Distance 

o r  n 

0 59 24.8 
25'8 

o 41 11.2 
10.6 

a 17 30.6 

7 21 32'3 
33.O 

7 7 19'0 
18.6 

5 28 50'2 
48.9 

3 4 67.3 
66.8 

o 54 38.2 
38.1 

1. J3 59'3 
60. I 
60.3 
60.5 

4 a 54.6 
63'3 
54'3 
53'9 

2 28 26.7 
26.8 

I 23 11.3 
20.5 

4 52 34'7 
33'2 

6 26 5.2 
5'3 

2 6 18.2 
'9.5 

1 6 59.0 
59'9 

v 

0.1 

0.5 

0.5 

0'7 

0'3 

0.1 

0.2 

0.6 

0.6 

0.5 

1'4 

0'3 

0.0 

0.6 

0'3 

0.2 

t~ v 

0.01 

0'25 

0.25 

0'49 

0.09 

0.01 

0.04 

0.36 

0.36 

0 . ~ 5  

1.96 

0.q 

0.00 

0-36 

0'09 

0.04 

N.P.D. 

South 

... 

... 

... 

33'5 

32'5 

... 

... 

32.2 

33.4 

... 

1 

... 

... 

32.2 

31'5 

33'0 

North 

I 

33'9 

33'3 

33.3 

... 

... 

33.9 

34.0 

... 

.a, 

34'3 

... 

33'5 

33'8 

... 

... 

.. . 

0 . 1  

69 36 8.6 
8.6 

69 53 22.4 
22.4 

68 8 1-11 

77 57 66:: 

77 42 51'2 
I 

65 6 44.3 
44.4 

67 30 26.9 
26.9 

71 jo 10.3 
10.3 

71 49 33'3 
33'4 
33'5 
33.5 

66 j r  40.2 
40.3 
40'3 
40.4 

73 3 58.1 
58.2 

69 11 12-5 
12.6 

65 42 59'8 
59.8 

77 I 37.3 
37.5 

72 41 51.2 
51'4 

71 42 35.3 
32.5 

Observa* 

m 

33.4 
34'4 

33.6 
33'0 

33.3 

3.3'8 
33'1 

32.2 
3 

.z4.5 
33.3 

34'2 
33.7 

32.1 
32.2 

34'0 
33'3 
33'2 
33'0 

34.8 
33.6 
34'6 
34.3 

31'4 
31'4 

33'8 
33'1 

34'5 
33'0 

32'1 
32.1 

33'0 
31'9 

33'3 
32.6 



ASTROXOMICAL LATITUDEB. 

127. An kora-Co-latitude 70" 35' + 

Summary. 

No. of North Stars 42 No. of South Stara 29 
No. of observations 212 

6 
l 

a =  
-5 % 
(11 

70 

71 

O I H  Y 

Co-latitude by North Stara 70 35 33.81 + 0.059 

S t u  O b ~ n e d  

---- 

980 Qr. 72 
I )  91 

989 Gr. 72 
3s 1, 

Mean Co-latitude 70 35 33-32  + 0.052 

Correction for Height above Sea-level + 0.05  

Final Co-latitude 70" 36' 33"-37 

1889 

J a n . 1 4  
,, 16 

J a n . 1 4  
8, 16 

Seconds of Co-latitude 

Mean by 
0 V 

tion 

0 1 1  Y 

Astronomical Latitude (A) = 19 24 26-63 + 0.052 

Position 
of 

Azimuthal 
stud 

19 
8 

R 
8 

Geodetic Latitude (G)  = 19 24 34.75 

N.P.D. 

74 a7 57 .8  
58.0 

75 5 ~ 7 ' 0  
27 .2  

Positions 
of 

Telercope 
during 

Obserra- 
tion 

E.W 
w, xi 

W, E 
E, W 

Deflection of plumb-line (A- (3) = - 8.12 

k k  

Oboewed 
%nith 

D'tancw 

3 51 24 .6  
26.3  

4 39 53'1 
53'5 

L w by N. Stan - 13'21 
L w by 8. Stan - 12-85  , 

0 '3  

1 . 0  

32'5 

33.8  

3 3 . 2  
31'7 

33'9 
33.7 

I 

0 '09  

1 . w  

... 

... 



, 
ABSTBACTS AND SUIkfUBIES OF OBSEBVATIONS AND BESULTD. 

Latitude ... 30' 45' Instrument -Zenith Telescope 
in. 

Longitude ... 78 16 Mean Height of Barometer 21.08, 

Height ... 9715 feet Mean Temperature 35O.6 

Obmer-Lieut. H. M. Cowie, R.E. 

b 

0 z .2 
;i a ." 
:% 
fa 

1 

t 

3 

4 

6 

6 

7 

8 

9 

1 0  

11 

Me'Ln 
N' P' 

0 1  a 

58 48 5Z'22 
52.23 

59 lo 5.87 
5'88 

59 14 44.50 
44'50 

59 35 46.37 

59 5 14.79 
14-76 

59 o 24-42 
14.40 

58 58 6.40 
6-37 

59 5 1t.27 
12'23 
12.19 

59 345'19 
45'15 
45'11 

59 415.14 
15'09 
E5 '04 

59 o 51-97 
5"9' 
51'8j 

8hm Observed 

1540 Newc. & 3927 Gr.80 
n ID II II 

1668 & 1683 Newcomb 
II ID II 

4029Gr. 80& 1592 Newc. 
I, II Is I t  

11 Newa. & 56 6. 80 

42 & 37 Newcomb 
9 ,  1, 11 

S 2 & 3 6  Newcomb 
II II 9 )  

61 & 53 Newcomb 
9 n II 

6l & 65 Newcomb 
IS 11 91 

II II II 

71&80Bewcomb 
,. Is ,, 
1, 9, I. 

98dc105Newwmb 
31 )I * I .  

n 81 n 

98 & 115 Newwmb 
IS II I> 

IS D* IF 

Seconds of 
Co-lat~tude 

b:b:r:-h M81UI 
ration 1 1  

Half of the 
Observed 

Difference of 
Zenilh DiatDnoes 

I I 

+ 16 29-61 
29'17 

- 4 43.60 
43.83 

+ o 38'64 
;8.01 

- lo 23-76 

+ lo 6.20 
6.25 

+ 14 57-14 
57-46 

+ 17 14-56 
14.56 

+ 50 9-08 
9-14 
9.41 

+ I !  36.76 
36'38 
36.55 

+ B E  6.56 
7.18 
7.15 

+ 14 30-lo 
30.63 
30.06 

~ ~ L ~ t ~ i  
Distilnces 

o I 

28 26 

la  5 

24 25 

22 7 

31 30 

a 12 

32 42 

13 33 

4 1 1  

19 17 

19 ao 

p, 
I 

2 7  .- 

0'5 

1.0 

1.0 

0-7 

1-0 

0.5 

0.4  

0.6 

0.5 

0.5 

0.5 

Dab 

1903 
Dee. 4 

ID 5 

Dec. 4 
11 5 

Dec. 4 
,, 5 

Dec. 6 

Dec. 4 
II 5 

Dec. 4 
DI 6 

Dec. 4 
,, 6 

Dec. 3 
,, 4 
9 5 

Dea. 3 
, 4 
,, 5 

Dec. 3 
IS 4 
II 6 

Dm. 8 
DI 4 
IS 6 

a 

21'83 
21'40 

12'27 
21.05 

zj.14 
ia.51 

22.61 

20.99 
21-01 

~1.56 
21-86 

20.96 
20'93 

21'35 
28'37 
21.60 

21.95 
21.53 
21.66 

21-70 
12.27 
21.19 

22-07 
22'54 
I 

Positions 
of 

Telescope 
durlng 

0bserva- 
tion 

E, W 
Ws E 

E, W 
w, E 

W, E 
EI W 

W, E 

E, W 
E, W 

W, E 
WI 1 

E, W 
E, W 

E, W 
w, 1 
W, E 

W , E  
E, W 
EI W 

E,W 
W, E 
w, E 

E, W 
W, E 
WD E 

I 

21.6,~ 

ar.16 

22.83 

2a.61 

IB.OO 

I 

20'95 

11-42 

tx.78 

21.97 

. 
22'15 

8 

0'34 

0'20 

0.h 

0.65 

8-96 

0'25 

1-01 

0.54 

0.d 

0.01 

0.19 

P e v  

0.0578 

0.0400 

0.7569 

0.1958 

0.9216 

0-0313 

o.gr01 

0.1750 

0.016a 

0'0001 

0.0181 



Summary. 

No. of pairs 18 
No. of observations 36 

Mean difference between observations taken E, W and those taken W, E = - 0". 14 

d 
k .: 
Z a  .- 
&"o 

m 

12 

18 

14 

': 15 

16 

17 

18 

b 

Observed Co-latitude (weighted mean) 59' 15' 2lW.96 + ON.102 

Dae 

i9oa 

Dec. 3 
,I 4 
1, 5 

Doc. 8 
r,  4 
$8 6 

Dec. 4 

Dec. 4 

Deo. 4 

Deo. 4 

Dec. 4 

6- Obscned 

228 Qr. 80 & 131 Newc. 
$1 I* s t  3s 

1, ,I IS 11 

119 & 181 Newcomb 
9 )  n >I 

1 1, I) 

137k 147 Newcomb 

159&177Newcomb 

186 k190 Neweomb 

195&208Reweomb 

195 & 209 Nawcomb 

Seconds of 
Half of the Co-latitude 

Observed 
Difference of 

Zenith 1)irtmcn bzbz-h Me.n 
ration 

Correction for Height above Sea-level + O".M 

Final Co-latitude 69" 16' 22".40 

4 

P.. 

0.1880 

0.0627 

0.3430 

0.5177 

0.3698 

0.0511 

O - I Z ~ O  

Z P - 11.8 

j 

0 - 8  

0 - 8  

0.7 

0-7  

0.5 

0.5 

0.5 

I 

11.56 

11-14 

12.66 

$1-10 

21.10 

ar .18 

22-46 

I I 

- a j  43-81 
43.20 
42-56 

- 13 48-12 
47'70 
47.30 

- l o  41.60 

+ 13 8.30 

+ 5 1.00 

- 6 23.93 

- j 1.68 

-- - - 

0 I a a 

Astronomical Latitude (A) = 30 44 37.60 f 0.102 

Mean 
of N. P. D'I F 2 t ~ E  

Distances 

ZPvv= 4.5803 

. 

o. 60 

0.18 

0.70 

0.86 

0.86 

0.31 

0'50 

I 

a1.10 
al.72 
23.30 

11-91 
12.34 
12.68 

11.66 

~ 1 ' 1 0  

21.10 

11-18 

21.46 

Geodetic Latitude (G) = 3 0  45 5.22 

Positiona 
of 

T e l e ~ ~ c o p  
during 

Obsen&- 
tion 

Deflection of plumb-line (A - G) = - 27.62 

O I 

11 f a  

11 3a 

ao 14 

14 32 

aa rg 

9 57 

9 54 

I . ,  1) 

W, E 
E,  W 
E, W 

W, E 
E,  W 
E,  W 

W, 1 

E , W  

W, E 

E , W  

E, W 

59 39 5-97 
5.92 
5'86 

59 39 10.09 
10.04 
9'98 

59 36 5.16 

59 111 .80  

59 l o  ao.10 

592146.21 

59 18 14.14 



ABSTRACT8 AND SUMMARTEB OF OBSERVATION8 AND RESULTH. 

Latitude . . . 30° 46' Inutrument-Zenith Telescope 
in. 

Longitude ... 77 56 Mean Height of Barometer 21.19 
Height ... 9681 feet Mean Temperature 39"2 

Observer-Lient. H .  M. Cowie, R.E. 

g .3 
'7% .- 
2 %  
ca 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

13 

p, 
I 

z .- 

0'7 

0.5 

0'7 

1'0 

1.0 

0.5 

0.5 

1.0 

1.0 

1'0 

1.0 

0.5 

Btara Obsorved 

1852 & 1866 Newwmb 

1394 Newc. & 3592 Gr. 80 
18 IS II  I* 

3692 Qr. 80& 1114 Newo. 
11 19 I 19 

1480 & 1443 Newcomb 
91 n I S  

1449 & 1452 Newcomb 
,I $1 ,, 

1540 Newc. & 3927 Ur. 80 
11 91 ,, I ,  

1550 & 1562 Bewcomb 
o 19 31 

1168 & 1688 Newcomb 
11 21 9 ,  

4029 Qr. 80 & 1692 Newo. 
$ 1  I* )I ,, 

11 Newc. & 56 Qr. 80 
*I 13 19 91  

28 & 27 Newaoinb 
91 I 13 

88 b I Newaomb 
Y D  n II 

0'38 

0.66 

0.12 

0.05 

0.q 

0'19 

0'44 

0'31 

0.40 

1.07 

0-13 

0'03 

1903 
Nor. 11 

Nov. 10 
I ,  11 

Nor. 10 
,, 11 

Nor. 10 
,I 11 

Nor. 10 
,, 11 

NOV. 10 
,a 11 

Nov. 10 
,, 11 

Nor. 10 
,, 11 

Nor. 10 
,, 11 

Nov. 10 
r, 11 

Wov. 10 
, 11 

Nor. 10 
,r 11 

I 

Pi. 

O'IOII 

0.2178 

o'oj39 

0.0025 

0.0081 

o.0181 

0.0968 

0'1024 

0.1600 

1.1449 

O.OI@ 

O'OOOS 

5:~::~ 
DLhncea 

o I 

14 35 

7 54 

7 27 

30 16 

31 33 

28 26 

30 31 

12 5 

' 24 26 

12 7 

31 30 

2 la 

Positiona 
of 

Telescope 
during 

Observa- 
tion 

W, E 

E, W 
W, E 

W, E 
E, W 

E, W 
WI E 

W, 1 
E, W 

E, W 
W, E 

W, 1 
E, W 

W, E 
E, W 

E, W 
W, E 

W, E 
El W 

E, W 
w ,  

W, E 
E, W 

Mean 
of B. P. D's 

o I II 

59 38 13.41 

58 53 23.52 
23'52 

.59 PO 3'77 
3'77 

59 35 5.89 
5'87 

59 13 50'09 
50.06 

, 58 48 52-89 
52'79 

58 45 15.24 
15.16 

59 ro 6.69 
6.61 

59 14 45.56 
45.47 

59 35 47-71 
47'& 

59 5 16.25 
16.15 

59 o 25.95 
25'85 

Half of tho 
Observed 

Difference of 
Zenith Di~tances 

I n 

- 23 41-26 

+ zr 7-50 
7.67 

- 5 32'16 
32-28 

- 20 33'75 
34-58 

+ o 41-70 
41'87 

+ 25 38.47 
39.03 

+ 29 16.03 
16.22 

- 5 35-00 
34-13 

- o 13-30 
13.40 

- I I 

15'09 

+ 9 14-97 
16.42 

+ 14 6-31 
5-43 

Beeonda of 
Co-latitude 

b:b:t:-h 
vation 

n II 

I s  
32-15 

31 '02 
31.19 

31'61 
31.49 

32'14 
31'29 

31.59 
31'93 

31-34 
31'82 

31-27 
31.38 

31.69 
32.48 

32.26 
32-07 

33.16 
32'51 

31.22 
32.57 

32.32 
31-28 

32-15 

31-11 

31'55 

31.72 

31-86 

31'58 

31'33 

32-09 

32-11 

31-84 

31-90 

31-80 



Summa y, 

No. of pairs 18 

No. of observations 32 

Mean difference between observations taken E, W and those taken W, E = - 0". 13 

0' 
z .2 
.- 
k %  m 

18 

14 

15 

16 

17 

18 

Observed Co-latitude (weighted mean) 59" 14'3lU.77 + 0"-077 

B t v l  Observed 

61 & 68 Newcomb 
), ,, ), 

61 & 66 1Peroomb 
9 )  1s 31 

71&SONewaomb 
, I, I( 

98 & 105 Nercomb 

98 & 115 Newoomb 

119 & la1 Nrwcomb 

- - -  

100s 

Nov. 10 
,, 11 

l o r .  10 
, 11 

ROT. 10 
,, 11 

Nov. 10 

Nor. 10 

Nor. 11 

Correction for Height above Sea-level + O".M 

Final Co-latitude 59" 14' 32"-21 

0 1 1 ,  u 

Astronomical Latitude (A) = 30 r15 27-79 + 0.077 

Geodetic Latitude ((3) = 30 45 56.20 

Deflection of plumb-line (A - (3) = - 28-41 

:zttf 
Dirhnoes 

0 ,  

31 42 

a3 ga 

4 11 

19 17 

19 l o  

11 31 

Positions 
of 

Teleaeopa 
during 

Obserrlr- 
tion 

W, E 
E, W 

E W 
WS E 

W,E 
E, W 

E, W 

El W 

El W 

Mean 
of N. P. D'I 

0 ,  a 

58 58 8.02 
7'91 

59 5 1 3 - w  
13'83 

59 347.01 
46.90 

59 4 17-10 

59 o 55-99 

59 39 11'98 

Eeeonds of 
Co-latitude 

bzb:tf-h MYe.n 
ration I 

Z P 12.6 1 ZPWU = 2.7893 

Half of the 
Oboewed 

Difference of 
Zenith Dirtaneaa 

I I 

+ 16 a3.28 
13.08 

+ 9 17-64 
1 7 . 0 ~  

+ 1 0 . 4 4 ' 1 5  
44-92 

+ 10 13-81 

+ 13 37.86 

- a4 40.66 

X 

31-30 
30-99 

31'58 
30.85 

31.17 
31'81 

30'92 

31'85 

31'32 

P o w  

0.1922 

0.1513 

0.0365 

0.3613 

0.0031 

0.1418 

p, 
I 

h 
.- bL 

0.5 

0'5 

0.5 

0-5 

0'5 

0 .7  

a 

31.15 

31-az 

31'50 

30'92 

31-85 

31-32 

. 

0.62 

0'55 

o'af 

0.85 

0.08 

0.45 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND EESULT8. 

Latitude . . . 28' 33' ~&trument-zenith Sector No. 1 used as Zenith Telescope 
in. 

Longitude . . . 78 34 Mean Height of Barometer 29.35 

Height . .. 677 feet Mean Temperature 5 0". 5 

Observer-Captain G. P. Lenox Conyngl~am, R.E. 

d ,  
A .; 
S a  .z u.4 
Q Q 
rn 

1 

B 

8 

4 

5 

6 

7 

8 

9 ' 

1 0  

11 

1 2  

Date 

1899 

Dec. 24 
JS 26 

Dec. 24 
,, 26 

Dec. 24 
J, 26 

Dec. 24 
I 26 
,, 24 
v 26 

Dec. 24 
r, 26 

Dee. 24 
t 26 
, 24 
,, 26 

Dec. 24 
1, 26 

Dec. 27 
,, 28 

Dec. 27 
1, 28 

Deo. 22 
,, 28 
,, . n 
,, 28 
,, 27 
sr 28 
,, 27 
J, 28 

Dec. 27 
JJ 28 
,, 27 
1, 28 

Deo. 28 
JS 29 

Stam Obaerved 

44 & 56 Qr. 80 
II  19 II 

85 & 114 Qr. 80 
I, $ 3  ss 

136 & 145 Qr. 80 
9 9  II I I  

177 & 210 Qr. 80 

1?7 & 2& brT'80 
11 29 II 

264 & 291 (31. 80 
18 1) J1 

300 & 329 Qr. 80 

S& & i i 6  Qr."80 
2)  JS JS 

363 & 368 &. 80 
JI 19 II 

I 

3 7 6 6 r a s 4 B r . 8 0  
$ I  $I I, 

401 dc 418 Qr. 80 
9, I, ,. 

431 k 438 Qr. 80 

4 8  i 467 ~ r y 8 0  

G7 & 4$2 ~ r . " s ~  

;;a & &I &."w 
31 12 I# 

S ! B & 6 5 1 G r . 8 0  

$1 k $k ~ r . " m  
$8 8, , s t  

662 & 571 Gr. 80 
IJ SJ u 

P c v  

0.6241 

0.0625 

0.1849 

0.4056 

0.2116 

0.1350 

1.0404 

0-0049 

0.0576 

o.aooo 

0'6734 

0.0001 

Duhncer 

0 ,  

14 45 

4 44 

9 40 

16 18 

16 14 

8 30 

5 43 

5 46 

o 31 

7 6 

11 a t  

no 41 

10 54 

10 53 

l o  40 

19 36 

19 25 

3 29 

, 

Mean 
of 9. P. D's 

o I 11 

61 29 50.17 
50'29 

61 32 58.99 
59'05 

61 41 39.69 
39'75 

61 17 1.y 

1-94 
2 0  27.30 

27 '33 

61 42 40.61 
40.71 

61 11 6-30 
6.29 

14 39'94 
39'9' 

61 17 40.53 
40.51 

6 1 2 2 4 9 ' 4 1  
49.41 

61 35 14-50 
14-49 

61 a4 9.33 
9 -33 

37 8-15 
8-14 

38 4 '10 
4 ' 4  

rg 5-28 
5-27 

614345 .44  
45'40 

33 0-53 
0.50 

61 30 31-48 
32'45 

Positions 
of 

Telescope 
during 

Observa. 
t ~ o n  

E, W 
WS E 

E, W 
w, 

W, E 
E, W 

E. W 
W, E 
E. W 
W, E 

E, W 
W, E 

W. E 
E, W 
I% W 
W, E 

W, E 
E, W 

W,B w 

E, W 
w, B'J 

W, E 
E, W 
E, w 
w, E 
W, E 
E, W 
E,W 
WJ 

E,W , 
W, E 
W, 1 
1, W 

E, W 
w, E 

c 

0.79 

0.25 

0.43 

0.52 

0'46 

0.30 

1 .02  

0-07 

0.24 

oSoo  

0.67 

0.01 

Seconds of 
Half of the Co-lat~tude 

Observed 
Difference of 

Zsnith D~atances bzb,"~,","h Mem 

vation IT 
I 11 

- 3 12.2.3 37'94 
13.28 37.01 37'48 

- 6 Z Z . . ~ I  36.68 
22.85 36.20 36.44 

- 15 3 . 4 ~  36.27 
3.49 36.26 36.26 

+ 9 35.75 31-65 
34'66 36-60 

6 10'57 37.87 
9'35 36.68 3 f - a1  

- 16 5.a3 35.38 
3.65 37'07 36.23 

+ 15 30.94 37.24' 
30 84 37'13 

- 1  11 56.85 36'79 
56.87 36.78 36.99 

+ 8 54-84 35-37 
55-46 35.98 35-67 

+ 3 47-35 36.76 
47'35 36.;6 36.76 

- 8 37-59 36-91 
37-55 36.94 36-93 

+ 2 17-26 36.59 
17.03 -36.36 - l o  31.24 36.91 
31.42 36-72 

11 27-13 36'97 
27.30 36.78 

+ I 31'44 36-72 
31-17 36-44 36-69 

- 1 7  8 - 2 1  37-13 
7'99 37-41: 

6 23.07 37.46 
~ 3 . 1 9  37.31 37-36 

- 3 55-58 36.90 
56-00 36.45 36.68 

PC 
I - Y 
00 .- 
E 

1.0 

1.0 

1.0 

1.5 

1.0 

1.5 

1.0 

1.0 

1.0 

2.0 

1.5 

1.0 



6 
lz .i 
7 %  
'i: r m 0 
m 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

21 

85 

26 

8t.n Obnened 

602 & 610 Gr. 80 

6h k $b2 Qr:'80 
11 11 PI  

693 & 704 Or. 80 

7% & 3 3  ~r . "80  
I S  11 11 

720 & 727 Qr. 80 
11 II I I  

785 & 809 Qr. 80 
I ,  3 )  11 

816d~846Qr .80  

& & 8'h ~r . "80  
IS 19 11 

872 k 892 Qr. 80 
18 )I *I 

916 k 978 Qr. 80 

<& k dis ~r ."80 
I. In 

999 b 1014 Qr. 80 
81 18 31 

1023b1037Qr.80 

& 1di3 ~r1)80 
21 12 # I  

1058 k 1127 Qr. 80 

li57 b l i i 8  Qr."80 
II 11 11 . 

1145 & 1161 Qr. 80 
19 11 I I  

1198 dc 1221 Qr. 80 
I I  I I  I, 

1233 k 1245 Qr. 80 

12& k i i i o  0r."80 
I I  II I )  

1265 & 1284 Or. 80 

& lib ~r."80 

13)i3 & l ib9 ~r."80 

1& dc l i65 0r1'80 
18 11 11 

Data 

1899 

Dec. 27 
1, 28 
I S  27 
I 28 

Dec. 24 
,, 27 
19 24 
1, 27 

Dec. 24 
11 26 

Dec. 24 
11 26 

Dec. 24 
,, 26 
,, 24 
1, 36 

Dec. 24 
,, 26 

Dec: 24 
1, 26 
,, 24 
13 26 

Dec. 24 
18 . 26 

Dec. 24 
,, 26 
,, 24 
,B 26 

Dec. 24 
, 26 
,, 24 
,. 26 

Dec. !24 
I ,  26 

Dec. 27 
, 28 

Dec. 27 
3 8  28 
,, 27 
I 28 

Dec. 27 
,I 28 
,, 27 
rr 28 
,, 27 
a1 28 
,, 27 
11 28 

- 

:E:~E~ 
Dutancea 

0 I 

11 21 

11 37 

5 40 

5 34 

14 6 

9 32 

12 qq 

l a  49 

11 aa 

lo  19 

10 18 

8 45 

14 7 

rq a j  

o 44 

o 30 

o 24 

a 6 

12 za 

12 I0 

3 2 2  

3 40 

3 qq 

3 26 

- 

Positionm 
of 

Telescope 
durlng 

Obaervr. 
tion 

W, E 
E, W 
E, W 
WI 

W, E 
E, W 
E, rn 
w, E 

E, W 
W, E 

W, E 
E, w 

E , W  
W, E 
W,E 
E, W 

W, E 
EV w 

E, W 
W, E 
W, E 
E, W 

W, E 
Es lv 

E . W  
W, E 
W, E 
E, W 

W, E 
E, W 
E, w 
W, E 

W, E 
E, w 

W, E 
E, W 

E, W 
W, E 
W, E 
E, w 

E, W 
W, E 
W, E 
E, W 
E, w 
W, E 
W, E 
fE1 w 

M a n  
of N. P. D'r 

0 1  I 

61 37 21.63 
21.63 

ra 6.17 
6.14 

61 45 20.52 
20.42 

39 48.76 
48.66 

61 16 18.13 
18.06 

61 47 41-94 
41.87 

614758 .14  
58.08 

42 53'42 
53'35 

61 20 56.94 
56.87 

61 9 59-71 
59.65 

ro 50'29 
50' 23 

61 31 57'09 
57'O3 

61 656 .63  
56-58 

23 15.53 
25'48 

61 10 59.99 
59'94 

24 57.16 
57'12 

61 19 14.03 
14.00 

61 41 26.97 
26.95 

61 18 25.80 
25.78 

6 39'87 
39'86 

61 13 20.18 
20.18 

41 29.60 
29.60 

37 45'85 
45'85 

19 36.43 
36.43 

Seconds of p, 
Half of the Co-istrtude 

Observed 
Difference of 

- "J-----li 0 

0.08 

0.19 

0.69 

0.06 

0.75 

0.89 

0.42 

0'55 

0.29 

0.03 

0.40 

0.41 

O ' I Z  

o - a j  

Zenith Dlahncttl 

I I 

- l o  46-23 
45'55 + 4 30.62 
30.68 

- 18 43'45 
43'15 

13 12.34 
11-93 

+ lo  19-81 
18.77 

- 21 6-06 
4-40 

- 2 1  23.20 
21.54 

16 17.98 
16.53 

+ 5 38'70 
39.09 

+ 16 37.00 
36.39 

15 46.23 
45.56 

- 5 20.52 
19'13 

+ l g  40.59 
40'35 

3 1 1 . 1 2  

11.65 

+ 15 38.05 
35 66 

1 39.67 
39.02 

+ 7 12-29 
22.17 

- 14 49.75 
49'98 

+ 8 11.3j 
'0'55 

19 57'51 
56 ga 

+ 3 16.16 
15'73 - 14 52'83 
53-42 

11 8.69 
9'55 + 6 60.55 

59.58 

P o w  

0-0096 

0.0541 

0.4761 

0.0036 

0.8438 

0.7921 

0.2646 

0.3025 

0.1262 

0.0014 

00.1600 

0.1681 

0.0216 

0.1058 

bzb::99h 

II 

36.40 
3 7 ' 4  
36.79 
36.82 

37.07 
37'27 
36.42 
36.73 

35.94 
36.83 

35-88 
37.39 

34.94 
36'54 
35'44 
36.82 

35.64 
35.96 

36.71 
36-04 
36.52 
35.79 

36.57 
37.90 

37-22 
36'93 
36.65 
37.13 

38.04 
35'60 
36.8.9 
36.14 

36.32 
36.27 

37.22 
36'97 

37.15 
36.33 
37.38 
36.38 

36.34 
35'91 
36.77 
96.18 
j7.16 
36.30 
36.98 
36.01 

m 

36'77 

36'88 

37.38 

36'63 

35.94 

35'80 

36.27 

37.24 

36.98 

36.66 

36.29 

37.10 

36'81 

36-16 

1.5 

1.5 

1'0 

1.0 

1.5 

1.0 

1.5 

1'0 

1.5 

1.5 

1.0 

1.0 

1.5 

a 'o 



ABSTRACTS AND SUMMARIES O F  OBSERVATIONS AND RESULTS. (137) 

Summary. 

6 ,  
Z '7 

PI I, 8 o m 

27 

28 

29 

90 

31 

S'd 

No. of pairs 32 
No. of observations 108 

Mean difference between observations taken E, W and those taken W, E = + 0".09 

Obsereed Co-latitude (weighted mean) 61' 26' 36".69 + OX-050 

Correction for Height above Sea-level + 0".03 

Final Co-latitude 61" 26' 36"-72 

Stars Obrerred 

1843 & IS97 Qr. 80 

13%~ jf ilii)~ ~r l ' 80  
12 IS I) 

1426 & 1450 Qr. 80 

ido & 1 2 2  ~tr."so 

1 4 2  & 1 2 2  ~ r "80  

l%a a 1 6 5  ~r."80 
PI 11 11 

1473 k 1508 Qr. 80 

16% k 1 6 6  ~ r . ' 8 0  
I* (1 11 

1629 k 1539 Gr. SO 

160 k 1&9 ~r."80 
II 11 n 

1695&1699Gh..80 
I ,, ,I 

1617 & 1646 Gh.. 80 
9, I 91 

0 I I/ Y 

Astronomical Latitude (A) = 28 33 23.28 0-050 

Geodetic Latitude (G) = 28 33 28.08 

Deflection of plumb-line (A-G) = - 4-80 

Date 

1899 

Dec. 27 
,a 28 
,, n 
IS 28 

Dee. 27 
,I 28 
,, n 
IS 28 
,, 27 
Is 28 
,, 27 
91 28 

Dec. 27 
,, 28 
,, 27 
,, 28 

Dec. 29 
,, 30 
,, 29 
11 30 

Dec. 29 .. 30 

Dea. 29 
,, 80 

Half of the 
Observed 

Difference of 
Zenith Distances 

I w 

- 4 7-40 
7-46 + I I 

22.36 

+ 15 15-04 
15'30 

13 30'07 
29-72 

Ir 22.75 
12.63 

13 7 7  
8.21 

+ g 4-72 
3'98 - 3 19'33 

19.38 

+ 9 51.34 
49'85 

2 55'72 
54-48 

- ? 33-95 
34-55 

+ 7 40.8, 
39-70 

Dist.ncea 

• I 

I a8 

1 13 

4 ao 

4 za 

4 ao 

4 18 

o 25 

o 13 

6 ao 

6 13 

a a 

7 3 

Positions 
of 

Telescope 
during 

Observa- 
tion 

E, W 
W, E 
W, E 
E, W 

W, E 
8, W 
E, w 
W, E 
W, E 
E, W 
E. w 
w ,  E 

E , W  
W, E 
W, E 
ES W 

E, W 
m1 E 
W, E 
E1 w 

E ,W 
w, a 

W, El 
E, W 

Seconds of 
Co-latitude 

. 

bzb:::-l' 
PI 
I 
a 

6 .- 

1.5 

a'o 

1.5 

1'5 

1.0 

1.0 

Mean 
of N. P. D's 

0 1 .  

61 30 43-92 
43'9.5 

15 14-19 
14-21 

61 I I  21.89 
21.92 

13 7.04 
7.08 

15 13-93 
13'96 

13 28.77 
28'80 

61 17 32-48 
32'53 

29 56-08 
56-11 

61 16 46-11 
46'17 

13 41'50 
41 -56 

613611'11 
11.19 

61 18 55.82 
53'91 

vation 

I I 

v 

0.30 

0 .17  

0.11 

O:OI 

0.10 

0.19 

P.. 

0.1350 

0*05?8 

o.oabn 

o'oooa 

0.0100 

0.0361 

fPvv==6-9870 

I 
36.52 
36.4'1 
36.00 
36.57 

36'93 
37-22 
37'11 
36.80 
36.61 
j 6 . 9  
36.49 
37.01 

31-20 
36'51 
36'75 
16-75 

37'45 
36-02 
37.22 
36.04 

37-16 
16-64 

36.64 
35.61 

36'39 

36.86 

36.80 

36-68 

36.90 

36-12 

L P - 4 1 . 5  



ASTRONOMICAL LATITUDES. 

Lditude ... !24.O 8' Instrument-Zenith Sector No. 1 used aa Zenith Telescope 
in. 

Longitude ... 78 3 Mean Height of Barometer 28.65 

Height . .. 1387 feet Mean Temperature 67O.O 

Observer-Captain G.  P .  Lenox Conyngham, R.E. 

g.5 
7 % 
.g % 
rn 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

. . 

13 

14 

e 

16 

16 

PI 
I 

8 .- 

1.0 

0.5 

0'5 

1.0 

0'7 

0'7 

0.5 

0'5 

1 '0 

1'0 

1'0 

0 ' 9  

1'0 

1.0 

0 '9 

1'0 

- 
Stan Obrened 

563 dc 562 Qr. 80 
*I IS , I  

677 & 684 Gr. 80 

690 dr 577 Gtr. 80 

613 k 620 Or. 80 
SI IS II 

630 L 648 Or. 80 
IS 11 11 

633 & 6L8 Gr. 80 
11 19 u 

686 & 704 Gr. 80 

707 dc 686 Gr. 80 

721 & 789 Qr. 80 
11 II 11 

800dc846Or .80  
$1 11 11 

3959 & 3972 Gr. 80 
P 11 19 

8977 & 3980 Or. 80 
2s IS 11 

3991dr 4010 Or. 80 
11 I I  91 

6 & 27 Or. 80 
,I ~1 31 

68 & 75 Or. 80 
11 18 13 

92 & 113 Qr. 80 
11 IS 11 

Mean 
of N. P. D'a 

o 1 11 

66 3 27.02 
26.95 

66 I 33-03 

66 3 0.39 

66 8 42.13 
42 .o6 

65 59 10-51 
10.45 

66 I 15'85 
15.81 

66 o 37.68 

65 55 5-89 

65 51 29-04 
28.99 

654540 .71  
40.66 

65 41 29.75 
19-79 

65 34 9.80 
9'8.3 

65 52 54.66 
~ 4 . ~ 9  

6 j  54 25-32 
25'35 

65 31 45.87 
45'87 

66 6 3.63 
3'63 

2-og 

2.37 

1-83  

0.65 

1 - 1 2  

0.50 

0.75 

0'47 

2-07 

0.28 

0.91 

0.30 

0'47 

1-90 

0.48 

0'95 

Half of the 
Observed 

Difference of 
~ e n i t i i  ~ i s t m c s a  

I N  

- I I 

32.80 

- 9 40'58 

- 11 7'40 

- 16 48.78 
47.08 

- 7 17.11 
16-45 

- 9 ~ 1 . 7 3  
21.30 

- 8 43.61 

- j 11.54 

+ o 30'99 
24.75 

+ 6 17.88 
9.84 

+ 10 25.03 
26-81, 

+ 17 44-26 
46.35 

- o 59.87 
58.91 

- 2 30.21 
27.02 

1 

+ ao 10-74 
8.12 ' 

- 14 10.62 
8.88 

P c c  

4-3681 

2.8085 

1.6745 

oa4rz5  

0.8781 

0.1750 

0.2813 

O ' I I O ~  

4'2849 

0.0784 

0.8181 

o . d r o  

o'azog 

3.6100 

0.2074 

0.9025 

Bwonda of 
Co-latitude 

b&:c-h M- 

D.te 

1898 

Drc. 9 
,, 12 

Dec. 12 

Dec. 12 

Dec. 9 
18 

Dec. 9 
,, 12 

Dec. 9 
In 12 

Dec. 9 

Dec. 9 

Dec. 9 
rr 12 

Dec. 9 
,, 12 

Dec. 10 
, 11 

Dec. 10 
1, 11 

Dee. 10 
9 11 

Dec. 10 
I,  11 

Dee. 10 
I$  11 

Dec. 10 
,, 11 

vation 

n a 

;::L:f 
Distance8 

o I 

I 4 

o 11 

o 11 

11 39 

a' 13 

a 15 

I a5 

I 19 

18 43 

8 46 

6 28 

19 21 

11 45 

4 a7 

4 44 

4 52 

Posi~ions 
of 

Telescope 
during 

0bserva- 
tion 

E, W 
W, E 

E,.W 

W, E 

E, W 
w, E 

W, E 
E, W 

W, E 
E, W 

. E, W 

W, E 

W, E 
E, W 

E.W 
W, E 

E, W 
W, E 

W. E 
E, w 

E, W 
W, E 

W, E 
E, W 

R, W 
W, El 

W, E 
E, W 

1 ;  
51-31 
54.15 

52'45 

52'99 

53.35 
54.98 

53'40 
54'00 

54-12 
54.51 

54'07 

54.35 

60.03 
53'74 

58'59 
50.50 

54'78 
56.68 

54.06 
56.18 

54.79 
55.78 

55'11 
j8.33 

56.61 
53'99 

53.00 
54'75 

52-73 

52'45 

51.99 

54'17 

53-70 

54-31 

54-07 

54'35 

56.89 

54-54 

55.73 

5 5 . 1 ~  

55-29 

56-71 

55-30 

53'87 
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=zt{£ 
oi8tmces 

o I 

16 36 

19 9 

aa 24 

ao 58 

. 
ao 54 

13 a 

6 13 

3 40 

I 46 

3 55 

a lo 

3 41 

15 43 

5 9 

5 a4 

4 54 
, 

2 33 

Date 

1898 

Dec. 10 
,I . 11 

Der. 10 
,, 11 

Cec. 10 
, 11 

Deo. 10 
I* 11 

Dee. 10 
,, 11 

Dec. 10 
,I 11 

DBC. 10 
I, 11 

Dec. 10 
, 11 

Dec. 10 
I ,  11 

Dec. 10 
,I 11 

Dec. 10 
1 11 

Dec. 10 
s t  11 

Deo. 12 
,S 13 

Der. 12 
,r 13 

Duc. 12 
,, 13 

Dec. 12 
,, 13 

Dec. 12 
,, 13 

I 

d 
Pi 3 
Z a  
'6 "0 
ul 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

90 

81 

38 

83 

Btsm Obaened 

181 k 162 Gr. 80 
IS ,, II  

, 
168dc179Qr.80 

2, I, 1 8  

186 k 196 Or. 80 
ID I II 

204 k 210 Gr. 80 
,I I 11 

222 k 204 Gr. 80 . 
II 11 I I  

869 k 888 Qr. 80 
II 81 19 

948 k 977 Gr. 80 
S) IS I, 

994 k 998 Gr. 80 
91 ,I I )  

1010 k 1021 Gr. 80 
JI I I  I )  

1104 k 1127 Gr. 80 
II  ss 31 

1181'k 1193 ffr. 80 
S I  81 I, 

1206 k l24Q Gr. 80 
at n 9 1  

256 dc 268 Qr. 80 
9 ,  II 21 

286 8 288 Qr. 80 
a t  # I  IS 

331 8 384 Gr. 80 
*I o I] 

868 k 373 Gr. 80 
12 I P  11 

894 dc 396 Qr. 80 
T, 9, ,, 

Positionu 
uf 

Telescope n 
tion 

E, W 
W, E 

W , E  
XI W 

E, W 
w, 1 

W, E 
E, W 

E, W 
W, E 

E, W 
W, a 

W, E 
Ej w 

E, W 
w ,  1 

W, E 
E, W 

E, W 
' WS E 

W, E 
E, m? 

W, E 
E, W 

E, W 
w ,  E 

W, E 
J&w 

E, W 
w ,  E 

E, W 
WS 1 

E. W 
W, E 

Mean 
of N.P. D'B 

D I N 

66 3 30.49 
30.50 

654412.10 
1z.q 

65 41 15-69 
25'70 

65 57 19-58 
19'57 

66 o 44'85 
44.83 

65 44 12-93 
12-92 

65 56 14.47 
14-47 

66 4 36-06 
36.07 

65 49 47-69 
47'69 

65 48 41-43 
41 '45 

65 57 12.63 
12.66 

65 36 17.98 
18.01 

65 38 19'47 
19'47 

66 3 8.74 
8.74 

65 34 10'74 
10.73 

65 41 zmoo 
1-98 

65 55 15.00 
14'98 

Beconds OF 
Co-latitude Half of the 

Observed 
Difference OF 

Zenith Diatanoes 

I N 

- I 3416 
34-75 

a 

+ 7 42.05 
41.91 

+ lo 31-81 
29.33 

- 5 24.13 
23'63 

- 8 50.47 
50.53 

+ 7 12.83 
27-66 

- 4 22'25 
19-49 

- 12 41.56 
38.85 

+ a 7'31 
8.59 

+ 3 12.86 
11-96 

- 5 17.94 
17.16 

+ 15 38.87 
36.55 

+ 13 31.~6 
35'89 

- I I 

13-55 

+ 17 46.64 
44.72 

+ 10 48'39 
52.09 

- 3 17.95 
ao.11 

by ach 
obser- 

P o w  

1.4884 

0.5476 

2.0736 

0.5421 

0.1613 

2-7225 

1.4% 

1.0816 

0'6724 

o'gqog 

0'0784 

0.6812 

z.3104 

0.0032 

a.5600 

6.7081 

1.2996 

P.I 
II 

5 .- 

1.0 

1.0 

1.0 

0'7 

0.7 

1.0 

1.0 

1.0 

1.0 

1 - 0  

1'0 

0.9 

1.0 

0'9 

1.0 

1.0 

1.0 

Mean 

0 

~ ' a a  

0.74 

1-44 

0'88 

0.48 

1-65 

I-za 

1.04 

0.82 

0'97 

0.28 

0.87 

1.52 

0.06 

1.60 

2-59 

I 

ratlon I F  
I, 

56-33 
55.75 

54.15 
54-00 

57.50 
55.03 

55-43 
55-94 

54-38 
54'30 

55-i6 
50'58 

ja'az 
54'98 

54-50 
57.22 

55-00 
56.28 

51.a9 
53'41 

54'69 
55-50 

56.85 
54.53 

51.23 
55-36 

54.34 
55-19 

57-38 
55.45 

50'39 
54.01 

57-05 
54.87 

I )  

56.04 

54-08 

56.a6 

5j.70 

54-34 

53-17 

53-60 

55-06 

55-64 

53'85 

55'10 

55.69 

53-30 

51-76 

. 
56-41 

5a.a~ 

55'96 
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737. B haorasa-Co-latitude 65" 5 I' + 

Summary, 

No. of pairs 40 
No. of observations 75 

Mean difference between observations taken E, W and those taken W, E = + 0"-.21 

F4 
n 

1.0 

1'0 

1.0 

1'0 

0'; 

0.7 

0-7 

35'5 

Observed Co-latitude (weighted mean) 65' 51' 541f.82 +0".134 

. 
Half of the 

Observed 
Difference of 

Zenith l)iatancea 

II 

+ 4 I:.IZ 
u.69 

+ 9 11-65 
15'04 

- a 51-56 
50.26 

- 6 49-11 
50.07 

- 10 4-08 
4'81 

- x 48-06 
49'07 

- o 12-ao 

Correction for Height above Sea-level + OJf.05 

s 

0.25 

1-13 

1.25 

0'30 

I'IZ 

0.67 

1.74 

f 

Final Co-latitude 66" 61' 54"-87 

P s v  

0.0625 

2'9929 

1.5625 

o.ogoo 

0'8781 

0'3142 

2.1193 

Pw=54'3109 

Mean 
of N.P. D'o 

0 1  I 

654732.67 
32-65 

654239.76 
. 39-14 

65 54 46-99 
46'97 

65 58 44.72 
44'70 

66 2 0.40 
0.37 

65 53 44-08 
44 ' 04 

6552 18.76 

%kit:' 
Di6tsncee 

o I 

4 38 

7 15 

20 a4 

4 41 

15 jz 

25 24 

o a3 

[leconds of 
Co-latitude 

by each ~j vation 

0 1 11 If 

Astronomical Latitude (A) = 2 1  8 5-13 +_0-134 
A 

Geodetic Latitude (G) = 2 4  8 3-74  

Positions 
of 

Telescope 
during 

Obserra- 
tion 

W , E  
E, W 

E , W .  
W, a 

W, E 
E, W 

E, W 
w, 

W, E  
E, W 

W, E 
E, W 

W , E  

Dsb 

1898 

Dec. 12 
,, 13 

, D o c .  12 
,I 13 

Deo. 12 
,, , 13 

Deo. 12 
9 ,  13 

Deo. 12 
11 18 

Dec. 12 
1, 13 

Dec. 13 

d z .b 

a $  
:% 
m 

34 

36 

36 

37 

38 

39 

40 

I 

53-79 
55-34 

51.41 
54-18 

55-43 
56.71 

55'61 
54.63 

56-32 
55-56 

56.02 
54'97 

56-56 

Deflection of plumb-line (A-(3) = + 1-39 

Btam Observed 

403dc414Gr.80 
I) I* $ 8  

418dr434Gr.80 
91 s I) 

465 8 468 Qr. 80 
Sf #I I s  

471 dr 475 Qr. 80 
., 99  P 

488 8 613 Qr. 80 
9, ,, ~9 

500 dc 513 Gr. 80 
19 I 

649 Gr. 80 

,r 

54-57 

53-09 

56.07 

55-11 

55.94 

55'49 

56.56 

ZP = 
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* 

732. B himsain-Co-latitude 69" z' + 
in. 

Latitude .. . !20° 58' Maximum recorded Height of Barometer = 28-  716 

Longitude ... 79 49 Minimum ,, 91 ,, = !B-663 . 
Height ... 1490 feet Maximum ,, Reading of Thermometer = 76'. 8 
Inrtrurnmt-Zenith Sector No. 2 Minimum ,, ,I = 62 - 0  

Observer-Lieut. S. (3. Burrard, R.E. 

Note.-The barometer waa read' daring work every hoar, the themolneter every fifteen minutea For the calcdatione of r e f ~ ~ t i o n  a e e ~ ~ t a  
d a m  for the preasme and tamperatare was qeduced for each etar. e 

a 0 

o-aoa~ 

0.8649 

O-loah 

0.0009 

0'2304 

0.5476 

0.1444 

0.0196 

1.1664 

0.0576 

0.8281 

0'1024 

0.2809 

0.1156 

0'044': 

a 

0.45 

0.93 

0.32 

0'03 

0.~8' 

0.74 

0.38 

0.14 

1.08 

b 

0'24 

0'91 

0'32 

0'53 

0 4  

0'21 

d 24 
'S a 
m 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

b 

B t u  Obrened 

419 Or. 72 
11 n 

431 Or. 72 
I, I* 

429 Or. 72 
11 n 

440 Qr. 72 
1 81 

441 Qr. 74 

rbL9 Or. 72 
11 9 1  

456 Or. 72 
IS IS 

459 Gr. 72 
a, J9 I 

468 Gr. 72 
II  19 

472 Qr. 72 
12 I I  

438 &. 7s 
IS 3, 

600 Or. 72 
1, 91 

H)6 Qr. 72 
I. ., 

619 Or. 72 
*I Y, 

623 Or. 72 
n $1 

1887 
Feb. 10 

IS 12 

Feb. 11 
2, 18 

Feb. 10 
1, 12 

Beb. 11 
,S l3 

~ e b .  12 

Feb. 11 
1, 13 

Beb. 10 
s 12 

Feb. 11 
18 

Beb. 10 
,I 12 

Feb. 11 
ZI 13 

Feb. 10 
,r 12 

Feb. 11 
,t 18 

Fob. 10 
IS 12 

Feb. 11 
,, 13 

Feb. 10 
,I 12 

N.P.D. 

o r  n 

71 4 23.61 
13.65 

74 23 0.06 
o-II 

7343 15'91 
15.96 

61 36 aa.31 
22.31 

67 15 45.58 

71 21 20.83 
20.86 

57 o 53-01 
5a.97 

73 1 37'35 
37-38 

68 34 28.68 
18.69 

71 30 35-31 
35.33 

62 9 36.37 
36-13 

72 43 29.91 
29'93 

61 19 16.34 
26.29 

71 19 35'65 
35.66 

71 32 37.1 
37.13 

Position 
of 

Azimuthal 
stud 

N 
,, 

N 
,, 

N 
,, 

N 
,I 

A 

N 
,, 

A 
,, 

A 
,, 

A 
,, 

N 
,, 

N 
,, 

N 
,, 

R 
,I  

N 
I, 

N 
,, 

Beconds 

by 
each 

Obaerva- 
tlOn 

Y 

30.66 
31.54 

32-19 
31.78 

31-24 
31.21 

30.87 
31'71 

31'74 

31-52 
33.07 

30.57 
31.19 

31.27 
31.12 

32.31 
32.37 

31.05 
31.56 

31.93 
32.42 

30.90 
31.56 

31-20 
32.38 

31-32 
3a-46 

31-25 
31.42 

Positions 
of 

Telescope 
during 

Observa- 
t~on  

W, E 
E, W 

W, E 
1 ,  w 

E 9 W  
.Wl E 

E, W 
W, IC 

B, W 

W, E 
El W 

E, W 
W, E 

E v W  
W, b: 

W, E 
E, W 

W, E 
EI W 

E. W 
w, 

E, W 
W. E 

W, E 
E, W 

WI E 
El W 

E, W 
W, E 

Observed 
Zenith 

Dist.noe 

O I U  

a I 52.9: 
j2.11 

5 ao 27-87 
27'33 

44044.67 
U' 74 

f 16 8.56 
9'4O 

I 46 46.16 

a 18 49-31 
47'79 

12 I 37:56 
38'22 

3 59 5.08 
6.26 

o 28 3.63 
3'68 

2 28 4-16 
3'77 

6 52 55-56 
56.09 

3 40 59.01 
58.37 

7 33 4'86 
6-09 

2 27 4'33 
3'20 

a 30 5-87 
5'7' 

OF Co-latitude 

Man by 

North 
8tar I 

N 

... 

,.. 

... 

31-29 

31.74 

... 

30.88 

... 

32.34 

... 

32-17 

... 

31.79 

... 

... 

South 
star 

I 

31-10 

32'48 

31.33 

... 

... 

31.29 

... 

31-69 

... 

31'31 

...' 

31-23 

... 

31-89 

31-34 
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6 .  

3 .- 
2 -5 
r n  

16 

17 

18 

19 

20 

81 

22 

23 

24 

26 

26 

27 

28 

29 

80 

11 

82 

w w  

1.1881 

0.0001 

1-5376 

0-0400 

0.0484 

0.0484 

0-oooo 

0-1600 

0.0625 

1.1236 

0.3481 

0.0081 

0.06~5 

1 . 2 1 ~  

0.9604 

0.5476 

0.0676 

. 

Data 

1887 

Feb. 11 
I, 13 

Feb. 10 
$8 12 

Feb. 11 
,, 13 

Feb. 10 
Is 12 

Feb. I1 
I 13 

F e b . 1 0  
8 ,  12 

F e b . 1 1  
I1 13 

Feb. I0 
IS 12 

Feb. 11 
*I 13 

Feb. 10 
11 la 

F e b . 1 1  
r, 13 

Feb. 10 

Fsb. 11 
, 13 

Feb. 10 
, 12 

Feb. 11 
1, 13 

Fob. 10 
I* 12 

Feb. 11 
.13 

Star Observed 

630 Or. 72 
IS I S  

634 Qr. 72 
1, 11 

647 Qr. 72 
IS ,I 

661 Qr. 72 
I, I# 

659 Or. 72 
SI I) 

666 &. 78 
I* IS 

669 Qr. 78 
SI I1 

677 Qr. 72 
#I I# 

679 Qr. 72 
I -I 

589 Qr. 72 
11 )I 

692 Qr. 72 
IS I*  

600 Qr. 72 

610 Qr. 72 
IS IS 

618 Gr. 72 
I1 11 

623 Gr. 78 
I I  IS 

637 Qr. 72 
II IS 

645 Qr. 72 
ss as 

Becondr 

2,; 
oboema. 

tion 

a 

32.68 
31.01 

30'75 
31.79 

32'78 
32.81 

31'33 
30.79 

31.14 
30.93 

30'94 
31.72 

30.63 
31.89 

31.94 
31-96 

31-56 
31.46 

31'49 
33.15 

31-43 
31'86 

31'17 

31.06 
31'97 

30.21 
30.69 

30.14 
30.99 

32-20 
31-39 

31-06 
31.51 

of Co-latitude 

6hyb;h 1 Po~ition 
of Obewed 

Zenith 

. I  a 

o 6 45.45 
44.80 

4 52 21-08 
23' 16 

6 30 53'97 
53-96 

3 34 i7'.ff 
6.88 

6 37 28.52 
28.38 

13 34 34-68 
34'17 

4 58 43-07 
44'39 

I 16 7.98 
7 '95 

1 18 29.65 
29'59 

a lo 13-85 
15.5~ 

I 8 45.33 
43 '88 

I 34 41.80 

1 36 36.51 
37.47 

o 6 9-97 
9'45 

o 40 41.17 
40.30 

13 18 6.74 
6.62 

4 27 57'71 
57'26 

Positions 
of 

Telescope 

I-og 

0.01 

1.24 

o-ro 

0.22 

0.12 

0.00 

0.40 

0.15 

1-06 

0'59 

0.09 

0.15 

1'10 

0'98 

7 4  

0.16 

North 

--- 

a 

31'35 

31.17 

... 

31.06 

31'04 

... 

31-16 

... 

31-51 

32-31 

... 

-31'17 

31-51 

... 

... 

... 

... 

N.P.D. 

. I  *) 
68 55 47.13 

47-22 

64 ro 8-67 
8.63 

75 33 26-75 
26.77 

65 28 13-96 
I 

62 aj 2.61 
1.55 

82 37 5.82 
5'89 

64 3 41-56 
47.50 

70 18 39'91 
39'91 

66 # 1'91 
1:87 

, 
66 5a 17.64 

17-59 

70 1 1  16.76 
16.74 

67 17 49'37 

67 15 54.55 
54.50 

69 8 40.18 
40.14 

69 43 II'.Z~ 
11.29 

82 20 38'94 
39.01 

73 30 28'77 
28.77 

8011th 

I 

... 

... 

32-79 

... 

... 

31'33 

... 

31.95 

... 

... 

32-14 

... 

... 

30.45 

30.57 

32-19 

31.29 

Azimukhal I during 
ntud 

N 
I# 

N 
18 

N 
,, 

N 
,, 

N 
,, 

N 
I, 

N 
3, 

19 
IS 

N 
I, 

N 
18 

N 
II 

N 

N 
,, 

N 
IS 

N . 
N 
3, 

N 
,I 

Ob~erra- 
tion I - 
E, W 
W, E 

W, E 
E, W 

W, E 
E, W 

E. W 
w, 1 

E. W 
w, E 

W.E 
E, w 

W, It 
E, w 

E, W 
WI E 

E, W 
WI E 

W, E 
Ed W 

W, E 
E, W 

E, W 

E, W 
W, E 

W, E 
E I  W 

W, E ' 

E, W 

E, W 
w, 1 

E, W 
w1 6: 
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732, B h i msai n-CO-latitude 69" 2' + 

z - .- 
:% 

rn 

88 

34 

85 

86 

87 

88 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49' 

Position 
of 

dzlmuthal 
stud 

N 
,, 

- N  
I, 

N 
,, 

N 

N 
,, 

N 
I, 

N 
,, 

N 
,, 

N 
,, 

N 
,, 

N 
,, 

N 
J, 

N 
,I 

N 
,, 

N 
,, 

N 
,, 

N 
I, 

I 

Star Obaerred 

652 Qr. 72 
I S  I, 

664 Gr. 72 
I, II 

669 Gr. 7a 
JI )I 

676 Or. 7a 
II 18 

682 Or. 72 
I) 1% 

684 Gr. 72 
11 II 

690 Gr. 72 
I, ,I 

697 Gr. 72 
I) 18 

698 Gr. 72 
I I  I,  

706 Gr. 72 

711 Gr. 72 
( I  ,, 

7Z4 Gr. 72 
9 9  

728 Qr. 72 
91 I S  

737 Qr. 72 
(9  ,, 

738 Qr. 72 
0 9 1  

740 Gr. 72 
(I I, 

769 Qr. 78 

Posit ion8 
of 

Telescope 
dunng 

Obmerva- 
t~on 

W, E 
EI w 

E, W 
W, E 

W, E 
El W 

W, E 
EI w 

E, w 
ml E 

E, W 
WI E 

W, E 
EI W 

W, E 
EI W 

E, W 
WS E 

E, W 
WI E 

W, E 
EI W 

W, E 
EI W 

E, W 
W, E 

W, E 
El W 

E, W 
w, 

E , W  
WI E 

W, E 
B, W 

Dab 

1887 

Fob. 10 
9, 12 

Feb. 10 
I, 12 

Feb. 11 
pt 13 

Feb. 10 
rr 12 

Feb. 11 
13 

Feb. 10 
J, 12 

Feb. 10 
II 12 

Feb. 11 
I 13 

Feb. 10 
IJ 12 

Feb. I1 
,I 13 

Feb. 10 
,$ 12 

Feb. 11 
IS 13 

Feb. 10 
J, 12 

Feb. 10 
I, 12 

Feb. 11 
a 13 

Fob. 11 
$I 13 

Feb. 11 
8s 13 

Observed 
Zenith 

Dlatsnce 

0 1  a 

4 16 53'31 
54'53 

13 8 12.08 
rr.05 

7 38 "1'09 
15'31 

5 16 5-15 
6.09 

3 24 54'33 
55.11 

o rj 31-21 
31 '68 

4 51 1-54 
1-77 

3 I I 
1a.66 

4 36 40'44 
39'73 

4 13 2-97 
3'01 

1 13 43.58 
45.26 

7 3 39-18 
41'52 

ra a6 42-54 
41-57 

4 53 31.94 
3' '33 

1 1  lo 27-40 
28.3 1 

1 1  lo 31.06 
31.06 

3 42 16.46 
27 88 

+ 

. 

, 

, 

v 

0'33 

0.70 

0.21 

0.06 

0.52 

0.14 

0.46 ' 

o-10 

0.90 

0.16 

0.41 

1-09 

0.01 

0'24 

0.16 

0.36 

0'07 

v v 

0.1089 

0.4900 

0'0441 

0.0036 

0.1704 

0'0196 

0.2116 

o.oloo 

0.8100 

0.0256 

0.1681 

1.~881 

0-0001 

0.0576 

0.0256 

0.1296 

0.0049 

Seconds 

N.p*D. k~ of Co-lnt~tude 

Mean by 

0 1  a 

64 45 37-05 
36.97 

55 54 18'58 
18.41 

76 40 57'53 
57'55 

63 46 25.75 
25-65 

65 37 37'10 
37'02 

69 16 1.88 
2.83 

73 53 33'24 
33.24 

65 41 9-19 
9.10 

73 39 10.73 
10.73 

73 15 34'71 
34'69 

67 48 47'29 
42.21 

61 58 49'88 
49 75 

81 29 13.58 
13'65 

73 56 1-94 
2.94 

57 52 3'29 
3.11 

sf 51 59.91 
59'75 

65 10 4.07 
3'97 

Norlh 
star / 

I, 

30.93 

30.56 

... 

31-32 

31-78 

... 

... 

31-36 

... 

... 

31'67 

30'57 

... 

... 

j1.10 

j0.p 

.31'19 

Observa- 

x 

30.36 
31.50 

30.66 
30.46 

30'44 
32'24 

30.90 
31.74 

31'43 
32.14 

31.67 
31.15 

30'70 
31.41 

30.96 
31';6 

30'29 
31.00 

31'74 
31'68 

30.87 
32'48 

29.06 
31.27 

31'04 
32.08 

31.00 
31.61 

30'77 
31'43 

30.98 
30.81 

30.53 
31.85 

South 
star 

a 

... 

... 

31'34 

... 

... 

31'41 

31.09 

... 

30.65 

31.71 

... 

... 

31.56 

31.3' 

... 

... 

... 



732. B h i m sai n-Co-latitude 69' a' + 

Date 

1887 

Feb. 10 
,r 18 

Feb. 11 
,t 13 

Feb. 10 
,, 12 

F e b . l l  
I, 13 

Feb. 10 
., 12 

Feb. 11 
,, . i s  

Feb. 10 
,, 12 

Feb. 11 
,, 13 

Feb. 10 
1. 12 

Feb. 11 
r, 13 

Web. 10 
9, 12 

Feb. li .. 13 

Feb. 10 
9 12 

Feb. 11 
13 

Feb. 10 
I* 12 

Feb. 11 
13 

Peb. 11 
, 13 

$ n. 

= ;  
2 % 
rn 

60 

5 1 

52 

68 

54 

55 

56 

57 

58 

59 

60 

61 

68 

63 

64 

65 

66 

. 

Stu Oberved 

760 Ur. 778 
9, 

774 Qr. 72 
18 IS 

777 Ur. 78 
~9 11 

782 Gr. 78 
-I (I 

786 Qr. 72 
I, ,I 

792 Qr. 72 
,, ,, 

796 ar. 72 
$, ( I  

807 Qr. 72 

809 Ur. 72 
11 I,  

812 (3r. 72 
9, 91 

817 Ur. 72 
11 I t  

833 or. 72 
33 I, 

837 Qr. 78 
$1  I I  

850 Qr. 78 
IV 

856 Qr. 72 
I 

859 Gr. 72 
11 1 )  

868 Qr. 72 
11 1, 

Position 
of 

Azimuthal 
ntud 

N 
II 

N 
,I 

N 
,, 

N 
,, 

N 
,, 

N 
,, 

N 
,, 

N 
,, 

N 
,, 

N 
,, 

' N 
,, 

N 
,, 

N 
,, 

N 
9, 

N 
,, 

N 
,, 

N 
,, 

Oboewed 

Dint.nce 

0 )  a 

7 ao 16.39 
15'97 

6 5 48.02 
48-72 

4 51 10.81 
10.26 

3 lo  37.02 
35'42 

7 8 58-19 
59'18 

o 56 53.17 
54-10 

4 53 19.10 
10.03 

11 25 41-51 
41.06 

6 37 19-87 
20.31 

3 15 59-10 
61.91 

3 31 35-63 
34'49 

3 30 1.76 
3' 54 

o 8 11-14 
11.19 

0 33 17'41 
17.67 

o 54 47.50 
48'53 

z133a .25  
30' 2.1 

7 43 18'.35 
18.67 

Poritiom 
of 

Teleecope 
during 

Obnerva- 
tion 

E, W 
W, E 

1, W 
w, 1 

W, E 
El W 

W, E 
E, W 

En W 
w, E 

E, W 
w, 1 

W. E 
E, w 

W, E 
E, W 

E, W 
W, E 

E,W 
W, E 

W , E  
E, W 

W, E 
E, W 

E, W 
W, E 

I& W 
w, 

W, E 
E, W 

W , 1  
E, W 

E. W 
W, E 

N.P.D. 

0 1  a 

61 42 15.05 
14-91 

'61 56 -41'54 
I 

73 54 41-44 
41-44 

/a a j  8.60 
8'58 

6 3 : 

68 5 36.98 
36.91 

64 9 11-30 
11-18 

80 18 12'88 
12-95 

61 15 I 1-11 

10.97 

7 1  18 31'21 
I 

71 35 5'96 
5.94 

65 31 28.98 
18.88 

69 10 12.74 
42-68 

69 35 49'30 
49.25 

68 7 42.68 
42.61 

7126 2.80 
2.78 

61 19 12..3,3 
1 2 . 1 7  

86conds of Co-latitude 

0.10 

0.41 

0'35 

0.82 

0.48 

0.68 

0-45 

0.08 

0'13 

0.86 

0.66 

0.32 

0'00 

0.18 

0.60 

0'00 

0.50 

-- 

Ob'ena- North 
tion 

o I) 

o.oroo 

0.1681 

o - l r q  

0.6724 

0.2304 

0.4624 

0.20~5 

0.0064 

0.0169 

0.7396 

0.4356 

0.1014 

O ' o O o o  

0.03% 

0.3600 

0.0000 

0.2500 

South ."R~' 
II 

... 

... 

31.90 

31.37 

... 

... 

... 

31-63 

... 

30.69 

'30.89 

... 

31'55 

. 
31'73 

... 

31'55 

... 
-- 

I 

31-44 
30'88 

30.56 
31.13 

31-63 
32'18 

31.58 
33.16 

30'55 
31-00 

30.15 
31.01 

30-40 
31.21 

31-37 
31.89 

30.98 
31-28 

31.11 
29.16 

30'33 
31.4j 

30.74 
3z.qa 

31.60 
31'49 

31-89 
31.58 

.30.18 
31.14 

30.55 
32'55 

30.68 
30.84 

a 

31-16 

30.85 

... 

... 

30'78 

30.58 

30.81 

... 

31.13 

. 

... 

31'58 

... 

. 
... 

30.66 

... 

30.96 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (145) 

732, Bhimsain-Co-latitude 69" a' + 

Summa y. 

No. of North Stars 34 No. of South Stan 34 
No. of observations 134 

O ' I  If 

Co-latitude by North Stars 69 2 31.264 + 0.062 

Mean Co-latitude 69 2 31.4105 + 0.095 

w 

-. 

0.54 

0.19 

Correction for Height above Sea-level + 0.05 

Final  Co-latitude 69" 2' 31M*455 

v o 

~- .. 

0.1916 

0.0361 
-- 

C 

N.P.D. 

e # ,/ 

7; 56 45'70 
45.74 

77 42 30'71 
3 0 7 6  

02:d 
Distance . 

m ~ n  

8 54 13.80 
13.45 

8 39 59'33 
58-67 

O f W  Y 

Astronomical Latitude (A) = 20 57 28-545 1 0.045 

L w by N. Stan - 9.3863 
E w by 8. Starm - 10.4416 

Positions 
of 

Telescope 
during 

Observa- 
tion 

E. W 
W, E 

W, E 
E, W 

,Geodetic Latitude (G) = 20 57 35.96 

ii 
- I  .- .- 
2 0 
m 

- 

67 

68 

Seconds of Co-latitude 

Deflection of plumb-line (A - Q) = - 1-42 

D.te 

- 

1887 

Peb. 10 
,, 12 

Feb. 11 
,, 13 

Star Observed 

- .  ~ . 

8i3 Qr. 72 

878 Gr. 72 

by 
each 

obserra- 

x 

31'90 
32.-29 

31'39 
31.09 

Pouition 
uf 

Azilnut,hal 
stud 

1P 
,, 

N 
9 ,  

Mean by 

North South 
6tar / Star 

. . . 

x 

... 

' 

... 

. - -- 

I, 

31-09 

31.74 



Latitude ... 29" 15' 

Longitude ... 79 45 

Inrtrunrert-Zenith Telescope 
in. 

Mean Height of Barometer 22.90 

Height .. . 6967 feet Mean Temperature 45O.8 

Obssruer-Lieut. H .  M. Cowie, R.E. 

0 
k5 .: 
;ia .- 
$% 
P 

1 

2 

S 

4 

6 

6 

7 

8 

' 9 

10 

11 

12 

6- Okerred 

365dc869Newcomb 
, I *  m 

376Newc. dr999 Gr. 80 
,, ,I *I $9 

398 dc 410 Newcomb 
I, ,, ,I 

1099 k 1127 Gr. 80 
I)  I )  91 

I) I I  TI 

427 dr 437 Newcomb 
17 Is ,, 
(9 I ,  

4 4 4 8 ~ 4 6 2  Newcomb 
18 (9 *a 

11 91 $1 

468dc469Newcomb 
9 1  ,, t 

31 ,, 

1270Gr.80dc479Newc. 
> S  I)  IS I S  

II 11 9 ,, 
I J  13 11 11 

481 dc 485 Newcomb 
a,, ,, 

, 
486 dc 485 Newcomb 

Jl J I I  

I )  8 )  II 

81 11 s1 

495 dc 498 Newcomb 
,, I,  ,, 
( 3  9 s  s1 

I )  I *  ,, 

617 Newc. & 1397 Gr, 80 
8 )  9s ,1 ,, 
I S  I S  s1 o 
I I  # I  11 ,( 

Half of the 
Obserred 

Difference of 
Zenith Distances 

, 1) 

+ a 1  39'77 
40'08 

+ 10 56'69 
57-16 

- 15 55.85 
56.19 

+ 4 55'91 
54'99 
55.48 

- 3 17'08 
1 7 9  
17.19 

- 8 5'6j 
4.12 
5.76 

- 2 1  29.20 
29'95 
30'53 

- 7  5797 
58.20 
58.04 
58.26 

+ 18 1'.32 
1'15 

+ 21 45.14 
44.63 
44.11 
45-05 

- 6 6'38 
6.49 
6.92 
6.63 

- I 6 
14.80 
14.32 
15.01 

& 
I - f: m .- 

1.0 

r.0 

1.0 

1.2 

1.1 

1.1 

1'2 

1.3 

0.7 

1.3 

1.3 

y2t:f 
I)istsnces 

Pornition8 
of 

Telesrope 
during 

Observa- 
tion 

W , E  
E, W  

E. W 
w, E 

E, W 
W, E 

E, W 
W, E 
1, w 

W, E 
E, 'iV 
W, E 

E, W  
W. E 
1, w 

W , E  
E, W 
W, E 

W , E  
E, W 
E, W  
E, w 

E, W 
W, E 

E, W 
w, E 
W, h: 
E, W 

W, E 
E. 
E, W 
W, E 

E, W 
W, E 
W, E 
E, W 

Seconds of 
Co-latitude 

bzi:pph Me.n 

1903 

Mpr. 14  
t 15 

Mar. 14 
$1 16 

Mar. 14 
,, 15 

Mar.. 13 
,, 14 
,, 16 

Mar. 13 
,, 14 
,, 16 

Mar. 13 
I, IJ 
,J 16 

Mar. 13 
1 16 
,, 17 

Mar. 13 
r l  14 
2, 15 
J, 17 

Mar. 13 
r r  16 

Mar. 13 
,, 14 
,, 15 

17 

Mar. 13 
,, 14 
I* 15 
,, 17 

Mar. 13 
1 ,  14 
9, 15 
8 ,  17 

w 

0.55 

0.46 

0.t~ 

0.30 

0.39 

0.16 

0'20 

o'a3 ' 

0.71 

0'25 

0.33 

0.01 

Mean 
of N. P. D'a 

0 1 11 

6oag50.59 
50'60 

60 34 33-50 
33 ' 50 

61 I 23-84 
25.84 

60 40 34.34 
34'32 
34'30 

60 48 46.82 
46.79 
46-71 

60 53 15-07 
35 '04 
3j.02 

61 660.16 
60.07 
59.98 

61 328.32 
28.27 
28.23 
a8.1g 

60 a7 28.05 
28.00 

60 23 45.09 
45 '0.3 
44'98 
44.86 

60 51 37.01 
36.95 
36.89 
36.76 

60 59 44.78 
44'70 
44'63 
44.49 

vation 

X / 0 , 
20 11 

9 41 

36 46 

1 I 

ra 41 

29 27 

r a  1 1  

zo 28 

a a6 

2 30 

4 31 

o 56 

P v *  

0.3015 

o.zr16 

0.0125 

o-1080 

0.1825 

0.0307 

0'0480'. 

0.0688 

0.3529 

0'0563 

0.1416 

O.OWI 

1) 

I s  
30.36 
30'68 

30'19 
30'66 

19'99 
19'65 

30.25 
29'3' 
29.78 

29.74 
29.50 
29.58 

19.42 
30.91 
29.26 

30.96 
30'11 
19'43 

.?os.z5 
30'07 
30.19 
29.87 

29'37 
29'15 

30'23 
10.66 
29.09 
29'91 

30.63 
30'46 
29.97 
30'13 

30.16 
29.90 
30'31 
29.48 

30'51 

30.43 

29-81 

29.67 

29.58 

30'1.3 

30'17 

-30'20 

29.26 

29'7z0°'9 

30.30 

. 

29.96 



ABSTRACTS A N D  SUMMARIES OF OBSERVATIONS A N D  RESULTS. . (1417) 

Summary. 

No. of pairs 16 
No. of observations 51 

Mean difference between observations taken E, W and those taken W, E = 4- 0".02 

w 

0.07 

0'13 

0.22 

0.08 

d 
2 .k 
7 no .- 
:% 

m 

13 

14 

15 

16 

Observed Co-latitude (weighted mean) 60' 45' 2Yt.97 + OV.052 

Seconds of 
Co-latitude 

P.. 

0.0059 

0 ~ 0 1 2 0  

0.0629 

0.0083 

Correction for Height above Sea-level + OW.31 

Final Co-latitude 60" 46' 30"-28 

p, 
H 

Positions 
Half of the 

Obeerved Stars Obaervcd 
Dist,ncea cidei;t- of N. P. D'm Difference of 

Zenith Di~hncea 
tion 

o I n A. 

Astronomical Lstitude (A) = 29 14 29-72 + 0.05% 

533 & 538 Newcomb ' 
,, , I  ,, 
19 I )  3 1  

565 Newc. 6; 1499 Gr. 80 
, ,  ,, ,, ,, 
I ,  , ,  ,I $1  

,a I *  , ,, 

576 b 583 Newcomb 
18 31 11 

I s  ,I  

I#  I I  I 

587 Newc. & 1641 Gr. 80 
I ,  I )  9 ,  n 

9, >, 3, ( t  

I I  18 9, 17 

Geodetic Lititude (G) = 29 15 14.15 

bzbtt,","h .- 
vation 

Deflection of plumbaine (A- G) = - 4.G 

I - a  

1-3  

1'3 

1 '3  

1903 

Mar. 13 
., 14 
, 15 

Mar. 13 
,, 14 
, 15 
,# 17 

Mar. 13 
14 

,, 15 
,, 17 

3f:rr. 13 
,, 14 
, 15 

17 

I/ 

29.78 
29'95 
30.64 

29'84 
29'95 
29.81 
1 9 . ~ 3  

i 

29.99 
29'64 
29'63 
29.74 

29.80 
29.92 
29'92 
29.90 

W, E 
E, W 
E, w 

W, E 
E, W 
W, E 
ES n' 

E, W 
W, E 
E, W 
W, E 

W, E 
E, W 
E, W 
W, E 

0 ,  

14 jo  

o 57 

18 15 

14 9 

H 

30.04 

29'84 

~ 9 . 7 5  

19'89 

o 1 1 

60 59 13.6j 
13'57 
13'49. 

60 20 56.84 
56.75 
56.65 
$6'47 

60 42 13.20 
13'10 
13'01 
12'83 

60 31 20.38 
20.28 
20.18 
19'98 

I II 

- r j  43'87 
43'6a 
42.85 

+ 24 33.00 
33'23 
33.16 
33.16 

+ 3 16-79 
16.54 
16.62 
16-91 

+ 14 9.42 
9.64 
9'74 
9.92 



ASTRONOMICAL LATITUDB8. 

Latitude . .. 27' 53' Instrumenl-Zenith Sector No. 1 naed as Zenith Telescope 
In. 

Longitude ... 72 42 Mean Height of Barometer 29.18 

Height ... 774 fect Mean ~ k m ~ e r a t u r e  62O.9  

Observer-Captain S .  G .  Burrard, R.E. 

d * .2 
.- 
$2 
ro 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13  

14 

16 

I 

. S t a n  Obrerred 

167 & 178 Qr. 80 
9 ,  9, 1, 

190 & 194 Qr. 80 
9 )  11 II 

2 1 9 b 2 3 7 G r . 8 0  
11 ' (1 I I  

220 & 237 Qr. 80  
I ,  11 ,, 

254 Gr. 80 & 169 Gr. 72 
,, ,1 9 1  II 

300 & 317 Qr. 80 
I I  I )  ,. 

301 dr 317 Qr. 80 
I* I$  P I  

329 dr 339 Qr. 80 
I I  11 o 

382 dr 394 Qr. 80 
1, 2- 9 1  

259 Qr. 72 k 395 Qr. 80 

418 br 438 Gr. 80 
,I ,, 

460 & 467 Qr. 80 
, ,, I s  

471 & 477 Qr.80 

623 & 551 Qr. 80 
1 I) ,1 

571 & 576 a r .  80 
11 I -  ,, 

Date 

1893 

Dea. 6 
9 9 

Dec. 6 
,, 9 

Dec. 6 
g t  9 

Dec. 6 
,, 9 

Dec. 6 
,, 9 

Dec. 6 
$1 9 

Dec. 6 
~8 9 

Dsc. 6 
P 9 

Dec. 6 
18 9 

Dee. 9 

Dec. 6 
,, 9 

Dec. 6 
9 

Dec. 6 

Dec. 6 
11 9 

Dec. 6 
1, 9 

::.*stf 
Uishnces 

D I 

16 48 

a6 aa 

9 a 

9 o 

39 21 

4 51 

4 51 

6 53 

6 za 

a7 48 

11 7 

l o  19 

o 55 

19 36 

4 5 

Positiotla 
of . 

Telescope 
~ I I I . I I I K  

Observa. 
tion 

E, W 
W, E 

W, E 
E. iV 

R , W  
W, E 

E, W 
' W ,  E 

W, E 
E, W 

E, W 
W, E 

E, W 
W, E 

W, E 
E, kv 

E, W 
W, E 

W, E 

E, W 
W, E 

W, E 
E, W 

El W 

W. E 
E, w 

R, W 
W, E 

c 

?--- 
0 . ~ 6  

0'23 

0.08 

0.94 

0'79 

o a o j  

0.38 

0'05 

0.82 

1.16 

0.63 

0.76 

0.61 

1 . 2 1  

O.77 

. 

P v o  

0.0676 

0'0529 

0.0045 

0.618j 

0.6241 

0.0018 

0.1011 

0.0025 

0.6714 

1.1113 

0.3969 

0.5776 

0.2605 

1.4641 

O'41.50 

Mean 
of N. Y. D'I 

0 I II 

61 a3 54.46 
54'37 

61 45 50.88 
50.77 

612015 .07  
24'97 

62 18 17.92 
17'82 

61 50 59.74 
59.60 

61 4 16.84 
16-70 

62 4 4.0.; 
3'89 

62 a3 53.24 
53'O9 

62 7 60.01 
59'80 

62 ao 3.10 

61 gr 59.65 
59'47 

62 2 50.02 
49'85 

61 13 58.16 

61 44 59.17 
58.98 

62 7 52-94 
52'56 

PI 
I 
-I 

5 .- 

1.0 

1 '0  

0.7 

0 .7  

1'0 

0 '7 

0.7 

1'0 

1.0 

0.7 

1'0 

1.0 

0'7 

1'0 

0'7 

Half of tlie 
Observed 

Differrl~cr of 
Zenith Uistances 

I *I 

- 17 19.98 
19'36 

+ 10 42.68 
4 5 ' 1  

- 1 3  48.73 
51-41 

- 11 43.16 
44.46 

+ 15 35.76 
36.48 

+ 2 18-90 
17.46 

+ z 19.94 
31 .39 '  

- 17 17.50 
18'72 

- I I 

26.93 

- 13 29.36 

+ 14 36-91 
35.24 

+ 3 45.69 
45.96 

- 7 2 - 7 7  

+ 11 37.08 
37.20 

- I 16.61 
17'54 

Second1 of 
Co.latitude 

bzb:::-h 
valion 1 

x 

34.48 
35.01 

33-56 
35.98 

36.34 
33'50 

34.76 
33'36 

35.50 
36.08 

35'74 
34'16 

33.97 
3 j .28  

35.74 
34'37 

35.50 
32.87 

33'74 

36.56 
34.71 

35.71 
35.81 

34'39 

36.15 
36.18 

36.33 
35'22 

I 

34.74 

7 

34'92 

34-06 

35'79 

34'95 

34'62 
8 

35-05 

34.18 

33'74 

35-61 

35'76 

34'39 

36.21 

35'77 



ABSTI1ACTS AND SUMMARIES O F  OBSERVATIONS AND RESULTS. (I491 

734. Bithnok-Co-lafifude 62"6'+ 

P.8 

0.0958 

0.0085 

0.1613 

0.3629 

o'oaoa 

0.8317 

0.1065 

0.3600 

0'2401 

0.0034 

0.0313 

o ' l b o  

0,2809 

0.3149 

o -o l a l  

0'0057 

0'1235 

0'1418 

0.0589 

w 

0.37 

0.11 

0.w 

0 ' 7 2  

0.17 

1-09 

0'39 

0.60 

0.49 

0.07 

0'25 

0'40 

0'53 

0 '57 

0.11 

0'09 

0.42 

0'45 

0.29 

6 ,  k .z 
' -d- 
'i: u w o  
m 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

P6 

27 

28 

29 

30 

31 

32 

33 

34 

* 

Date 

1893 

Dec. 6 
19 9 

Deo. 6 
,, 9 

Deo. 6 
9 ,  9 

Deo. 6 
$ 9  9 

Deo. 6 
,, '9 

nec. 6 
19  9 

Dec. 8 

Doc. 7 
,* 8 

Deo. 7 
,, 8 

Dec. 7 
,, 8 

Dec. 8 

Dec. 7 
9 8 

Dec. 7 
, 8 

Dec. 7 
, 8 

Dm. 7 
9 9  8 

Deo. 7 
,, 8 

Dec. 7 
19 8 

Dec. 7 
l a  8 

Deo. 7 
,, 8 

Stan Obaerred 

671 & 677 Qr. 80 
,, ,, I I  

671 & 681 Gr. 80 
I$ I I  (1 

683 & 603 Or. 80 
11 ~3 11 

5 8 4 & 6 0 3 Q r . 8 0  
I( T I  I t  

6 9 0 & 6 0 3 Q r . 8 0  
9 11 91 

691 & 603 Gr. 80 
,, ,9 

11 & 38 Or. 80 

42 & 75 Or. 80 
,, I, It 

100 di 104 Qr. 80 
,, I* 1, 

116 & 133 Gr. 80 
,, ,, I)  

117 & 133 Qr. 80 

157 & 170 Qr. 80 
)I 19 IS 

b 

I77 & 179 a r .  80 
)I , I  <st  

188 & 195 Gr. 80 
91 ,, v1 

232 & W4 a r .  80 
, I  ,$ 

253 & 256 Qr. 80 
9 ,  11 13 

256 & 276 Gr. 80 
(1 11 

286 & 291 Qr. 80 
I I  I, >I 

286 dc 294 a r .  80 
1) IS 9 ,  

PC 
I! 
d - m .- 
5 

0.7 

0 -7  

0'7 

0 .7  

0 -7  

0.7 

0'7 

1 - 0  

1.0 

0.7 

0'5 

1'0 

1.0 

1'0 

1.0 

0 ' 7  

0.7 

0'7 

0.7 

;?:if 

D I 

3 55 

4 10 

3 54 

3 54 

, 3 55 

3 53 

10 14 

8 15 

46 j o  

29 29 

29 29 

13 l a  

15 30 

7 18 

13 3 

11 6 

11 49 

8 59 

8 59 

Seconds of 
Half of the Co-lat~tude 

Observed 
Difference of 

Positions 
of 

Telescope 
dur~tig 

Obserra- 
t ~ o n  

E, W 
W, E 

E, W 
W, E 

W, E 
I& W 

W , E  
E, w 

W , E  
2, \V 

W, E 
Y, W 

W, E 

TV, E 
E, W 

E, W 
TV, E 

W, E 
E, \v 

E, W 

E. W 
W, E 

TV, E 
E, tl' 

E, W 
W, E 

W, E 
E, W 

It, W 
W, E 

, E 
E, \V 

R. w 
W, E 

E, W 
W, E 

Zunith Diatanees b&,",":-ll 

vntion 

Mean 
of N. Y. D'r 

o I 1, 

61 57 14.23 
14'04 

62 12  44.71 
44'53 

62 19 8.53 
8.35 

6 2 1 9 2 7 ' 7 1  
'7.53 

622054 .49  
54'31 

62 18 23.86 
23'68 

62 8 24.63 

62 2 37.80 
37.80 

62 4 42.70 
42.66 

6a 13 52.31 
52.28 

62 13 54-71 

62 25 19.64 
19.62 

62 6 54.74 
54'71 

62 13 57.90 
57'86 

61 9 36.84 
36.80 

61 a 36-39 
36.34 

61 45 48.67 
48.62 

62 13 53.59 
53'54 

6 2  14 40.10 
40'65 

M,n IT 
I 

34'63 

34-89 

34'52 

34-28 

34-83 

33.91 

35'39 

35-60 

35-49 

34.93 

34'75 

35-40 

34'47 

35'57 

34'89 

35'09 

35'4a 

35'45 

35.29 

, I 

+ 9 20.84 
20.16 

- 6 10-05 
9-41 

- 12 33'51 
34'33 

- 1 %  53'48 
53.19 

- 1 4  19-53 
19'60 

- 11 49.91 
49.81 

- I 49'24 

+ 3 57.26 
58.34 

+ r 54-10 
51.53 

- 7 16.41 
18.31 

- 7 19-97 

- 18 45.02 
43-44 

- o 1 9 . ~ 2  
21-18 

- 7 21.67 
22.95 

- 3 1.24 
2-61 

+ 3 59'35 
58.10 

+ ao 46.75 
46.80 

- 7 19.60 
16.63 

- 8 6.59 
4-17  

I, 

35-07 
34.20 

34.66 
35.12 

35'02 
34.02 

34.23 
34.34 

34'96 
34'71 

33'95 
33.87 

3.519 

35.06 
36-14 

36-80 
j 4 . 1 ~  

35.90 
33.97 

34'75 

34.62 
36.18 

35'41 
33.53 

36'23 
34'91 

35.60 
34'18 

35'74 
34'44 

35.42 
35.42 

33-99 
36.91 

34-11 
36.48 



ASTRONOMICAL LATITUDES. 

734. Bit h no k-Co-latitude 62" 6' + 

8 
Summary. 

No. of pairs 45 

No. of observations 85 

d " .3 
? a  .- 

,$". 

86 

36 

37 

88 

80 

40 

4 

42 

4 

M 

% 

Mean difference between observations taken E, W and those taken W, E = + OH.29 

8kn Obrened 

288 & 491 Qr. 80 
J I  IB )I 

288 & 294 Qr. 80 
II J B  I S  

826 & 347 Qr. 80 
~r I S  ss 

368 & 896 Qr. 80 

406 k 414 Qr. 80 
IS  13 11 

414 & 4l9 Qr. 80 
,I 11 ,I 

4 8  k 431 Qr. 80 
91 SI II 

486 Qr. 80 & 27S Qr. 72 
II 11 I I  19 

494 & 497 Or. 80 
II IS st 

494Qr. 80 &8f8 Qr. 72 
11 19 I I  11 

4% & 497 Gh.. 80 
I I  BI 19 

Dab 

1893 
Deo. 7 

r, 8 

Deo. 7 
81 8 

Deo. 7 
11 8 

Doc. 8 

Dec. 7 
9, 8 

Dec. 7 
,, 8 

Dm. 7 
$9 8 

Deo. 78 
11 

Doc. 7 
9 1  8 

Deo. 
I I  

Dea. 7 
11 8 

Observed Co-latitude (weighted mean) 62' 6' 35"-00 + 0" -055 
Correction for Height above Sea-level + V.03 

Final Co-latitude 62" 6' 36"*03 

~ ~ ~ ~ t ~ f  
DisLancer 

o I 

8 59 

8 59 

4 57 

I 18 

o 47 

o 59 

10 o 

37 18 

37 14 

37 18 
. 

37 14 

O I  n a 

Astronomical Latitude (A) = 27 53 24-97 + 0.055 

Mean 
of N. P. D'I 

0 1  I 

61 13 4 9 . ~ 1  
49'16 

6a 14 36-32 
36'17 

62 5 1-39 
1 '33 

61 5 47-58 

61 57 57-65 
57'59 

62 10 55.95 
55-89 

62 5 36.93 
36.87 

61 I 31-05 
30.99 

61 58 a0.42 
10.35 

6a I 32.17 
31' 10 

61 58 19.10 
19'14 

Positions 
of 

Trleacope 
during 

Obserrs- 
tion 

E. W 
WS E 

E, W 
W, B 

W, E 
PI  W 

W, E 

W. E 
E, W 

E, W 
W, E 

W, E 
$w 

W, E 
E, W 

W, E 
E, W 

W, E 
E, W 

W, E 
E, W 

Geodetic Latitude (G) = 27 53 22.03 

Deflection of plnmb-line (A - G) = + 2.94 

Becondo of p, 
Half of the Co-la~irude 

Observed 
Difference of 

0 7  

0.7 

1.0 

0'7 

0.7 

0 . 7  

1'0 

0'7 

0 '7  

0 . 7  

0.7 

H 

34.68 

34-51 

31.98 

35'49 

34'31 

34-54 

35'07 

35-11 

35'00 

34.89 

35-18 

z P = 3 6 . 1  

I I 

- 7 14.94 
14.07 

- 8 I 

1.62 

+ I 31.98 
35.16 

+ o 47.91 

+ 8 37.16 
36.13 

- 4 21.30 
11.45 

+ o 58.33 
58.02 

+ 5 3-36 
4.81 

+ 8 13.31 
15'93 

+ 5 a - j ~  
1.90 

+ 8 14.19 
- 17.84 

ration 

I 

34-17 
35'09 

34'38 
34.65 

33'37 
36.59 

35'49 

34.91 
33.72 

34.65 
34'44 

35.26 
34'89 

34.41 
35-81 

33-73 
36.18 

34.69 
35.10 

33-39 
36.98 

0 . 3  

0.49 

o.oa 

0.49 

0.69 

0.46 

0.07 

0.11 

0'00 

0'11 

b-18 

0.0717 

0.1681 

0.0004 

0.1681 

0.3333 

0.1481 

0.0049 

o.oo8j 

0.0000 

0.0085 

0 . 0 1 2 7  

IPw=10.6346 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

Latitude .. . 17' 30' Instrument-Zenith Telescope 
in. 

Longitude ... 78 34 Mean Height of Barometer 28.22 

Height ... 1971 feet Mean Temperature 5 3 O . 3  

Observer-Captain G .  P .  Lenox Conyngham, R.E. 

o 

0.61 

0'3+ 

0'04 

0.61 

0'74 

0.06 

0.46 

0.81 

0'34 

0.26 

0.29 

1 ' 0 1  

0'59 

' 0'36 

0.26 

PI 
H ... 
F M ." 

1 6 .  

1.0 

0 ' 7  

0.7 

1.0 

1 .0  

1-0 

0.5 

0 ' 7  

1.0 

0 ' 7  

0 '7  

1'0 

1'0 

1'0 

1'0 

6 
!z .: 
2 %  
.g % 
m 

1 

a 

S 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

I G 

Pow 

0.3721 

0.0809 

o.oo11 

oejgzr 

0'5476 

0.0036 

0.1058 

0'4593 

0'1156 

\ 

0'0473 

0'0589 

1 ' 0 2 0 1  

0.3481 

0.1296 

0.0676 
* 

Stam Obrened 

382& 395 Gr. 80 
$1 8 ,  I #  

417 & 418 Qr. 80 
I t  I ,  1, 

418 k 431 Qr. 80 
IS I ,  ,I 

434&455(fr .80 
I S  $9 ,) 

467 Clr. 80 
SI 11 

477 & 623 Gr. 80 
12 ,I I I  

631 & 639 Qr. 80 

539& 653 Or. 80 
11 I >  t t  

# 

661 k 571 Or. 80 
3) 18 8, 

677 & 689 Qr. 80 
I, 9, 19 

6 8 9 b 6 9 1 d r . 8 0  
II  91 11 

6a0 & 630 Cfr. 80 
II  t t  #S 

687 & 661 Qr. 80 
Z Y  18 t ?  

677 & 682 Br. 80 
,I  IS D1 

68Ck696Br .80  
1, 11 s t  

Zht:' 
Diatrrnces 

o I 

17 11 

o 25 

o 27 

13 55 

0 2 

9 6 

4 56 

5 8 

14 37 

6 40 

6 30 

4 48 

g 56 

j 53 

8 5 

DIte 

1893 

Dee. 16 
9 9  18 

Dec. 16 
8, 18 

Dec. 16 
1, 18 

Dec. 16 
8, 18 

Dee. 16 
, 18 

Dm. 16 
-I 18 

Dec. 18 

Dec. 16 
18 

Dec. 16 
I t  18 

Dec. 16 
8, 18 

Dec. I6  
11 18 

Deo. 16 
11 18 

Deo. 16 
11 18 

Dec. 16 
t ,  18 

Deo. 16 
$8 18 

Positiona 
of 

Trlracope 
cft~ring 

Observe- 
tion 

W, E 
E, W 

E, W 
W, E 

W, E 
E, W 

E , W  
W, E 

W, E 
E, W 

E, W 
W, E 

E, W 

E, W 
W, E 

W, E 
E, W 

E, W 
W, E 

W , E  
E, w 

E, W 
w t  E 

W, E 
E, W 

E, W 
W l  E 

W,E 
E, W 

Mean 
OF N.P. D's 

0 1  n 

;a 56 59.46 
59.4'3 

7 2  33 54.94 
54-96 

72 32 6-75 
6.77 

722426.13 
26-14 

7 2  31 37'55 
37'59 

72  14 28.80 
28-81 

72 29 30'41 

72 16 51.13 
51.14 

72 39 56.26 
56'38 

73 31 19-20 
19.22 

724058.84 
58.86 

73 o 22.81 
22.83 

7r 37 5-98 
6.00 

72 zo 57-86, 
57'88 

l a 4 2  4'.38 
4'40 

Half of the 
Obaerred 

Difference of 
Zenith Distances 

t Y 

- a7 7.51 
7.60 

- 4 2.13 
1-93 

- a 14.22 
14-08 

+ 5 15.59 
26.04 

- I 44'3.3 
44.18 

+ 15 23.55 
23.78 

+ o 21-68 . 

+ 13 0'08 
1 - 1 2  

- 10 3-49 
3.37 

- I 27-79 
25.98 

- 1 1  6.47 
5'59 

- 30 32.80 
29'71 

- 7 11-96 
13.69 

+ 8 54.28 
54-40 

I I 
11.96 

Seconds of 
Co-lntit~lde 

bzh::-" M~~~ 
vatiot~ 

II 

52.0 
51'9 

52'8 
53.0 

52.5 
52'7 

51'7 
51.2 

5.3'2 
53'4 

52.4 
52.6 

52.1 

51.2 
52'3 

52'8 
53.0 

51.4 
53.2 

52.4 
53.3 

50'0 
53.1 

54.0 
52.3 

52.1 
52'3 

52'2 
5 

v 

51-95 

52-90 

52.60 

51.95 

53'30 

52-50 

52.10 

51.75 

52-90 

52.30 

52'85 

51'55 

53-15 

5Z.20 

52-30 



ASTRONOMICAL LATITUDES. 

735. Bolarum-Co-latitude 72" 29' + 

6 ,  
Z .a - P. 
.c u4 
a2 0 
111 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

82 

a3 

34 

35 

PI 
I - Y 
M 

1-0 

1.0 

0.5 

0'7 

1'0 

1.0 

0.5 

1.0 

1.0 

0.7 

0'7 

0 ' 5  

0 '5 

0 . 7  

0 .7  

0.7 

0.7 

1.0 

1.0 

0.7 

o 

o ' j 9  

0'59 

0'04 

0.16 

0.76 

0.76 

0.61 

0.54 

0.96 

0 ' 91  

0.66 

1.04 

0.09 

0.66 

0 '19 

o . g ~  

I 

0.36 

0-14 

Stars Obrerved 

712 & 719 Qr. 80 
II I I  I I  

740 & 756'Gr. 80 
n 9s 1 9  

798 & 800 Or. 80 

800 k 811 Gr. 80 
11 ,, I s  

816 k 840 Or. 80 
19 I )  13 

856 k 861 Gr. 80 
,I 1) 3 ,  

796 k 800 Gr. 80 

888 &896 Or 80 
8) I )  8s 

928 & 953 Gr. 80 
I* I* 0 

948&955Gr .80  

962 & 977 Gr. 80 

9 9 2 k 9 9 8 G r . 8 0  

992 & 999 Gr. 80 

1022 & 1037 Qr. 80 
II  11 I I  

1026 & 1037 or .  80 
IS 81 J B  

1052 dc 1062 Gr. 80 
,, , 

1062 & 1082 Gr. 80 
19 ,I  I, 

1099 & 1116 Qr. 80 
I I  I I  SB 

1139 & 1155 Gr. 80 
I I  I )  II 

1168&1181Qr.80 
SI 11 91 

P v v  

0-3481 

0'3481 

0.0008 

0.0179 

0.5776 

0 ' 4 9 . 0 ' 2 4 0 1  

0.2888 

0 .37~1  

0.1156 

0.6451 

o 6185 

0.2178 

0.5408 

o.ooj7 

0'3049 

0.0253 

0.0673 

0.0961 

o.ra96 

0.0137 

Date 

1893 

Dec. 16 
,. 18 

Dee. 16 
r,  18 

Dec. 16 

Dec. 16 
,, 18 

Dee. 16 
,, 18 

Dec. 16 
,, 18 

Deo. 18 

Dee. 16 
,, 18 

Dec. 16 
8 1  18 

Deo. 20 

Dee. 20 

Dec. 21 

Dec. 21 

Dec. 20 
,, 21 

Dec. 20 
,, 21 

Dec. 19 
,, 20 

Dec. I9 
3, 20 

Dec. 19 
I* 20 

Dec. 19 . 20 

Dec. 19 
w 20 

Mean 
of N. Y. D'r 

0 )  u 

7a 47 40.57 
40.60 

72 a8 r9.45 
19'47 

72 21 54.29 

72 43 22.91 
22.96 

72 8 56.43 
56.46 

72 20 53'20 
53' 24 

72 19 55'96 

72 36 7.20 
7.25 

ga 2 2  13.41 
13.46 

7 2 4 5  9'04 

72 54 50.17 

i a 4 7 5 1 ' o j  

73 3 40.71 

i a  45 40.70 
40'54 

72 32 13-24 
13'27 

72 az 52.0; 
52.11 

72 33 47 80 
47'84 

7a 15 10-a7 
10.31 

7a ja 43.97 
44.02 

72.33 0.19 
0.85 

Half of the 
Observed 

D~ffer~nce  of 
Z C I ~ I ~ L  ~ ls tances  

I 

- 17 4 
47'54 

+ I 33'44 
33 90 

+ 7 58-29 

- 13 30.24 
30.84 

+ 1-0 55.46 
, 55.21 

+ 8 59-71 
59.96 

+ 9 55-81 

- 6 15'za 
15.31 

+ 7 39.69 
39.21 

- 1 5  17.48 

- a4 56'68 

- 1 7  I 

- 33 47.15 

- 15 48.56 
47.54 

- z z r - . ? ~  
21.33 

+ 7 0.95 
0.40 

- 3 55'4a 
55'73 

+ 14 42.15 
41.74 

- aa 50-95 
52.60 

- j 8.67 
7.56 

Seconds of 
Co-lat~tude :;zL~' 

Distances 

o # 

I 4 

5 14 

15 zo 

15 45 

23 4 

14 55 

15 ao 

19 54 

8 13 

13 11 

o 36 

3 3 

2 48 

2 a8 

a 4 

5 19 

5 8 

1 2  49 

o 38 

4 26 

m 

b$:t;-" 
iatlon 

Positlous 
of 

Telescope 
during 

0bserra- 
tion 

E, W 
W, E 

W, E 
E, W 

E, W 

W, E 
EI W 

W, E 
W, E 

E, W 
\V, E 

W, E 

W, E 
E, W 

E. W 
ws E 

E,W 

W, E 

W , E  

W, E 

W, E 
E, \V 

W, F, 
E, W 

W, TE 
E, W 

E, W 
W, E 

W, E 
E, W 

E, W 
W, E 

W E  
E, W 

xean 1 
N 

53.a 
53'1 

52.9 
53'4 

52.6 

52'7 
52.1 

51.9 
51.7 

52'9 
53.a 

51'8 

52.0 
j1.9 

5.3'1 
52.7 

51.6 

53'5 

51.9 

53.6 

52'1 
53'2 

51'9 
j;.y 

53.0 
ja.5 

52.4 
52.1 

52'4 
j a r  

53'0 
51.4 

52-1 
53'3 

53'15 

53'15 

52-60 

5a.40 

51'80 

53.05 

51'80 

51.95 

52.90 

51.60 

53.50 

51-90 

53.60 

5a.65 

51'90 

52';5 

52.25 

52.25 

jz-20 

52.70 



ABSTBACTS AND SUMMARIES O F  OBflERVATIONS AND EESULTS. 

735. Bolarum-Co-latitude 72" 29' + 

Summary. 

No. of pairs 47 
No. of observations 84 

i .tJ 
? a  
g %  
m 

36 

37 

38 

39 

40 

41 

42 

43 

44 

% 

46 

47 

Mean difference between observations taken E, W and those taken W, E = - 0".05 

v 

0.16 

0.44 

0'39 

0'46 

0.54 

1-09 

0.09 

0'59 

I 

1-06 

0.61 

I 

I f PVV= 

Observed Co-latitude (weighted mean) 72' 29' 52"-56 + 0".060 

4 

P.. 

0'0473 

O ' l j j5  

0'106j 

0.1116 

0.1916 

0.8317 

0.0057 

0.2437 

1.2569 

0.5618 

0.2605 

0.7688 

r3.qa5z 

Correction for Height above Sea-level + O".OB 

P4 
II 
4 

51 ." 

0 '7  

0 .7  

0'7 

1'0 

1'0 

0 . 7  

0.7 

0'7 

0'7 

0 '5  

0 '7 

0.5 

37.2 

S b n  Obrened 

1181 & 1184 Qr. 80 
8, 91 II 

1256&1272Qr .80  
I 9, 19 

1 2 6 6 k l 2 7 2 G r . 8 0  
II t 11 

1 2 8 2 k l 3 0 3 Q r . 8 0  

1327 k 1350 Qr. 80 
I, I1 I# 

1365 k 1368 Qr. 80 
91 )# IS 

1368 k 1395 Qr. 80 
)I  91 

1395 & 1413 Gr. 80 
19 TI 

1465 & 1466 Qr. 80 

1474 & 1477 Qr. 80 

1474 k '1480 Qr. 80 
I I 

1365 k 1413 Gr. 80 

Final Co-latitude 72" 29' 62"*64 

O I U  I 

Astronomical Latitude (A) = 17 30 7.36 f 0.060 

Geodetic Latitude (G) = 17 30 13.41 

Date 

1893 

Dm. 19 
9 20 

Deo. 19  
vr 20 

Dec. 19 
r t  20 

Dec. 19 
$ 9  20 

Dec. 19 
,, 20 

Dec. 19 
9, 

Dee. 19 
t 20 

Dec. 19 
, 20 

Dec. 19 

Dec. 19 

Dee. 19 
$1 20 

Dec. 20 

Deflection of plumb-line (A- G) = 1- 6.05 
e 

:z:t:f 
Dist.ncee 

m I 

4 17 

5 9 

5 38 

9 19 

I 11 

o 16 

o 37 

o 1 7  

4 24 

11 11 

11 18 

o 6 

Positions 
of 

Telescope 
during 

Obaerr,- 
tion 

E, W 
W1 E 

E , W  
w, E 

E , W  
w, E 

W,E 
E8 W 

.W, E 
E, W 

E,  W 
W, E 

W, E 
E, w 

E, W 
WI E 

E, W 

W, E 

W, F: 
E, w 

W, E 

Halt of the 
Observed 

Difference of 
Zenith Distance8 

I I 

+ 5 55.18 
56.51 

- 1 8  23-15 
23.18 

+ o 45-51 
45.39 

+ 1 8  58-34 
59'22 

- 4 46.96 
47.37 

- 19 37-04 
39.24 

- 8 35-76 
36.96 

+ 10 49.37 
49-72 

- '2 43.55 

+ 18 34-80 

+ I I  12.75 
14-14 

- o 11.58 

Mean 
of N. P. D's 

0 1 .  

7a 13 56.41 
56.46 

7 a 5 8 1 6 . 1 a  
16.19 

? r a g  7-46 
7'53 

7 a r o 5 3 . 2 7  
53'34 

72 34 40.22 
40.30 

7 1  49 31-69 
31.59 

72 38 28-97 
29.06 

7 2  19 3.56 
3-66  

72  32 37'42 

7a I 16.71 

72 18 38-40 
38 ' j r  

7a 30 6-39 

Beeonds of 
Co-latitude 

b ~ b ~ ~ ~ - l '  Mmn 
vation I i  

I 

51.6 
53.0 

53'0 
53'0 

53'0 
52.9 

51'6 
52.6 

53'3 
52.9 

54-7 
52.6 

5 j . z  
52.1 

52.9 
j3 '4  

53.9 

51.5 

51.2 
52.7 

53'8 

a 

51-30 

53-00 

52'95 

52-10 

-53.10 

53-63 

52'65 

53'15 

53.90 

51-50 

51'95 

53.80 - 
f P = 



ASTROPU'OMICAL LATITUDES. 

736, Bol i konda-Colafitude 72" I 7' + 
in. 

Latitude ... 1 7 O  4!3' Maximum recorded Height of Barometer = 28.764 
Longitude ... 79 50 Minimum ,, J>  J J  = 28.520 
Heiyht . . . 1363 feet Maximum ,, Reading of Thermometer = 86O.0 
Instrument-Zenith Sector No. 2 Minimum ,, J> >J = 72 .O 

\ 

Observer-J. Eccles, M .  A. 

Note.-The barometer was read during work every hoar, the thermometer every fifteen minates. For the calculations of refraction a separate 
value for the preeenre and temperature waa deduced for each star. 

6 
!z 2 
';if 
'i: "4 
0 0 
m 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

Data 

1P89 

Mar. 1 
,, 5 

a .  1 
,, 5 

Mar. 2 
11 7 

Mar. 1 
11 5 

Mar. 2 
I, 7 

Mar. 1 
,, 6 

Mar. 2 
,, 7 

Mar. 1 
,I 5 

Mar. 2 
I, 7 

Mar. 1 
3 s  2 
,, 5 
IS 7 

Mar. 1 
9 2 
1, 6 
9, 7 

Mar. I 
6 

Mar. 2 
,, 7 

Star Observed 

684 Qr. 72 
I *  I, 

690 Qr. 72 
9 9  11 

697 Gr. 72 
9,  ,, 

706 Gr. 72 
I1 11 

711 Gr. 72 
I, ,, 

727 Qr. 72 
(1 I, 

728 Qr. 72 
8 ,  11 

737 Gr. 72 
(1  SI 

742 Gr. 72 
I) ,$ 

759 Gr. 72 
I* ( 9  

I* 99 

11 19 

777 Qr. 72 
t1 *1 

I I  I I  

3 1  I, 

792 Gr. 72.  
, I  I I  

795 Gr. 72 
P I  I I  

Position 
of 

Azim~ithal 
stud 

N 
6 

N 
8 

N 
8 

N 

N 
8 

N 
9 

N 
8 

N 
8 

N 
8 

N 
,, 
8 
I, 

N 
,, 
8 
,, 

N 
S 

N 
8 

N.P.D. 

O I Y  

69 16 6.9 
6.7 

73 53 38.5 
38.4 

65 41 14.a 
14.0 

73 15 41.4 
41'3 

67 48 53.6 
53.4 

68 19 45'0 
44.9 

81 29 22.5 
22.5 

73 56 12.0 

11.9 

6 a  51 31'9 
31.6 

65 ao 14.1 
14'1 
13'9 
13'8 

73 54 55'2 
55'2 
55.1 
55'1 

68 5 50.9 
50'7 

64 9 25.6 
25.3 

Positions 
of 

Telescope 
doriug 

Obserra- 
tion 

E,W 
wj E 

W , E  
EZ W 

E, W 
W, E 

E, W 
W, E 

W, E 
E, W 

W, E 
E, \V 

E, W 
W, E 

E ,  W 
w, a,  

W,R 
EI W 

W, E 
E, W 
E, W 
W, E 

E, W 
W, E 
W, E 
8, w 

W , E  
E, W 

E . W  
W, E 

Observed 
Zerlitll 

Dishnce 

o t 1, 

3 I 24.8, 
2.3.9 

1 36 8.6 
8.9 

6 36 17.2 
16'7 

o 58 10.7 

"'4 

4 28 37.6 
37'7 

3 57 45'6 
45'7 

9 I 5 7  
52.3 

I 38 41-9 
42' 1 

9 25 59.2 
60.1 

6 57 1 6 . ~  
17.3 
17.3 
16.9 

1 37 25'0 
24.5 
24.6 
25.0 

4 11 40'1 
39'9 

8 7 65-j 
65'4 

Seconds 

by 
ench 

obaerva- 

II 

31.7 
30.6 

29'9 
2g.j 

31'4 ' 
30.7 

30'7 
19'9 

31.2 
31.1 

30.6 
30.6 

30.8 
30.2 

30.1 
29.8 

31.1 
i1.7 

30'4 
31'4 
fl'a 
30'7 

30.2 
30'7 
30.5 
30'1 

31.0 
30.6 

31.1 
30'7 

0 

0.1 

0.7 

0.2 

0'1 

0.1 

0.7 

0'1 

0.4 

0.1 

0.4 

0.0 

0.5 

0'4 

0 v 

0.01 

0.49 

0'04 

0'01 

0.01 

0.49 

0'01 

0.16 

0.01 

0.16 

0.00 

0.25 

0.16 

of Co-latitude 

Mean by 

North South 
Star 1 star 

x 

31.2 

... 

31-1 

... 

31.2 

30'6 

... 

... 

31.4 

30.9 

... 

30'8 

30'9 

" 

... 

29.7 

... 

30'3 

... 

... 

30.5 

30'0 

... 

... 

30.4 

... 

... 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (I561 

736. Bolikonda-Co-latitude 72" 1 7 ' +  

Positions I I Position I of ' I  
N.P.D. 

Observed 
Zenith 

Distance 

+- - i 2 Star Observed of Telescope ... Date' Azimuthal dtlring 
$2 
ul stud Observa- 

tion 

1889 

Mar. 1 
9. 2 
,, 6 
., 7 

Mar. 1 
9 2 
9 ,  6 
,, 7 

Yar. 1 
3 2 .. 6 
9, 7 

Mnr. 1 
,, 6 

Mar. 2 
9 ,  7 

Mar. 1 
99 5 

Mar. 2 
,, 7 

Mnr. 1 
rr 6 

Mar. 1 
r r  5 

807 Gr. 72 
11 1, 

9 9  I ,  

,I  , I  

812 Gr. 72 
.I 19 

,I 9 1  

I, 89 

837 Gr. 72 
1, I* 

$ 3  1 )  

1,  11 

860 Gr. 72  
I t  11 

852 Gr. 72 
11 1, 

873 Gr. 72 
9 ,  9 1  

881 Qr. 72 
1, 9, 

888 Gr. 72 
,I 

Mar. 2 
,, 7 

Mar. 1 
5 

Mar. 2 
,, 7 

a .  1 . . 
8 ,  a 
, 6 . "  7 

Mar. 1 
,, 6 

Mar. 2 
,, 7 

Mar. 1 
8 ,  2 
1, 6 
I, 7 

889 Gr. 72 
I, 

8 9 i  Gr. 72 
I I ,  

895 Gr. 73 
,I 

901 Gr. 7 2  

I t  



ASTROXOMICAL LATITUDES. 

736. BoI i konda- Co-latitude 7%" I 7' + 

Z a .- 
& %  
m 

30 

31 

32 

33 

34 

36 

36 

37 

38 

39 

40 

41 

42 

Btar Obrened 

927 Qr. 72 
11 JS 

980 Gr. 72 . 
IJ 8 s  

939 &. 72 
9, 9 ,  

$ 8  9- 

sn 1, 

st  Be 

21 9 8  

)I w 

JI JI 

944 a r .  7a 
9, ) I  

948 Gr. 7 1  
J I  I )  

11 SJ 

I I  2 s  

I S  I, 
n JI 

960 Qr. 72 
JI 1, 

952 Gr. 7a 
I I  91 

955 &. 72 
9 .  1. 

It Is 

)I 1) 

968 Gr. 72 
.I 9, 

g1 ,, 
91 .I 

967 Or. 72 
9) ,, 

970 Gr. 72 
,I I )  

I ,  9 1  

1)  )I 

975 Qr. 72 
IS 11 

980 Gr. 72 
11 JI 

19 9, 

JJ -9 

Position 
of 

Azimuthal 
otud 

N 
8 

N 
8 

N 
,, 
,, 
,, 

,, 
,, 
,, 

N 
S 

N 
,, 
,, 
8 
,, 
,, 

N 
8 

N 
8 

N 

d 
,, 

N 

6' 
,, 

M 
S 

N 

[jl 
,, 

N 

N 
,, 
8 
,, 

Date 

1889 

Mar. 4 
IJ 8 

Mar. 3 
1 1  6 

a .  1 
31 2 
8 3 
r, 4 
$ 1  6 
1 1  6 
$3 7 
,I 8 

Mu. 3 
6 

Mar. 1 
I 2 
I 4 
9 ,  6 
9 7 
11 8 

Mar. 8 
6 

Mar. 4 
,, 8 

Mar. 1 
1, 2 
, 6 
9, 7 

Mar. 3 
,, 4 
,, 6 
1, 8 

a .  1 
, 6 

Mar. 2 
9 ,  4 
,, 7 
9 8 

Mar. 3 
r 6 8  

Mar. 1 
9 9  4 
t r  6 
* 8 
-- 

Poait ions 
of 

Telescope 
during 

Obserra- 
tion 

E, W 
w, E 

E, W 
w s  

W, E 
W, E 
W, E 
W, E 
1, W 
1, W 
E, W 
EB W 

E, W 
W, 

E, W 
3:. w 
E, w 
W, li 
W, E 
WI E 

W , E  
E, W 

W, E 
E, W 

W, E 
W, E 
E, w 
E, W 

E , W  
IC, W 
w, E: 
W, E 

g s m  
w, b: 

E, W  
W, E 
w, $ 
E, W 

W, E  
E, W 

W, E 
E, w 
E, 
ms b: 

v 

0'9 

0.1 

0'3 

0.1 

0.3 

0.1 

0.3 

0'0 

0.3 

0-1 

0.1 

0.0 

0.5 

Obaerred 
Zenith 

Dintance 

0 1  a 

3 5 19.3 
"1'9 

7 18 46.3 
46.5 

6 34 33-a 
3.3'8 
3.3' 1 

33.1 
33.3 
3 .? ' 3 
33'0 
33'1 

8 49 11.9 
12.8 

4 44 9'0 
9 '4  
8.7 
9'5 
9 '2  
9 '4 

9 7 60.4 
59'8 

4 46 30.8 
29.5 

o 14 21 .0  
a2.0 
11.5 
1 1 . 1  

5 11 1.4 
0'9 
1 '3 
1.5 

0 34 58.3 
57.0 

3 a j  41'5 
41.9 
41.8 
42.0 

1 41 35'9 
35'4 

t 10 29.9 
a9. I 
29.0 
29'7 

- 

. . 

0.81 

O'OI 

0.09 

0.01 

0 . q  

0.04 

0.09 

0.00 

0'09 

0'04 

0.04 

0.00 

0'15 

N.P.D. 

0 1 .  

69 t r  11.9 
11.7 

79 36 16.9 
16.9 

65 qr  58.6 
58.5 
58.4 
58.4 
58.3 
58.1 
58.1 
58.0 

63 a8 18.5 
18.1 

77 1 39'3 
39'3 
39'3 
39'2 
9 
39'2 

81 a5 30'7 
30'7 

67 31 1.6 
1.3 

72 41 51-z 
51.1 
51.0 
51'9 

77 29 31.7 
31.7 
31.6 
j1.6 

71 42 33.1 
31.9 

75 43 11.0 
1 2 . 0  

11.9 
11.9 

69 35 55.7 
55.5 

74 17 59'4 
59'3 
59'3 
59'1 

Seconds 

by 
each 

observa- 
tion 

I 

31'1 
19.6 

30'6 
30'4 

31.8 
32.3 
31.5 
31.5 
31.6  
31.5 
31.1 
31.1 

31'4 
31.0 

30'3 
z9.9 
3 0 ' ~  
19'7 
30'0 
19.8 

30'3 
30'9 

, 32'4 
30.8 

30'1 
30.1 
.z0.5 
30'7 

30'3 
30'8 
.30.3 
29.1 

.;la4 
30.7 

30.5 
30.1 
30.1 
29.9 

31.6 
30.9 

29'5 
30'2 
30'3 
29.5 

of Co-latitude 

Mean by 

North 
Star 

I )  

30.4 

... 

31.6 

31.1 

... 

... 

31.6 

... 

... 

I 

... 

31'3 

.... 

South 1 Star 

r. 

... 

30's 

... 

... 

30'1 

30.6 

... 

30'4 

30'1 

... 

30'1 

' ... 

29'9 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTB. (157) 

736. Bol i konda-Co-latitude 72" I 7' + 

d 
2 2 
7 ': .- 
2 %  
ra 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

56 

56 

* 

o 

0.9 

0.4 

1.0 

0.8 

0.5 

0'1 

0.6 

0'5 

0'5 

0.6 

0.0 

1'2 

0'0 

0'7 

8 V 

0.81 

0.16 

1.00 

0.64 

0.q 

0.0) 

0.36 

0'25 

0.~5 

0.36 

0.00 

1.44 

0'00 

0'49 

Star Obaerved 

989 Qr. 72 
,, I* 

I n 
I,  I I  

996 Qr. 72 
21 II 

997 Qr. 72 
I. I1 

1012 Or. 72 
,. I, 
) I  srn 

n 9 9  

1014 Qr. 72 
9 1  I ,  

1015 Qr. 72 
)t I ,  .. >, 
91 99 

1036 Qr. 72 
91 o 

I,  PI 

1 )  11 

1039 Gr. 72 
*I 1) 

1046 Gr. 72 
9) 8 ,  

1018 Gr. 72 
> #  9 ,  

11 3, 

1060 Qr. 72 
II I I  

1061 a r .  72 
*I 1, 

1066 Gr. 72 
I I  1 )  

9s 11 

91 31 

lb74 Qr. 7 1  
I )  )I 

t II 

,, - 

Date 

1889 

Mar. 1 
,, a 
,, 5 
$8 6 

Mar. 2 
,t 7 

Mar. 1 
,, 5 

Mar. 2 
,, 3 

6 
c' 

I I  1 

a .  4 
,, 8 

Mar. 2 
$ 1  3 
,, fi 
*, 7 

Mar. 2 
9 ,  3 
,, 6 

7 

Mar. 4 
" 8 8  

31nr. 3 
,, 6 

Arm. 4 
,, 7 
11 8 

3Iar. 4 
,I 8 

a .  3 
,, 6 

Mar. 3 
8 4 
,, 6 
11 8 

Mar. 3 
.r 4 
,, 6 

8 

Position Obse"ed 
Zenith 

Distance 

D I I )  

r 47 57'1 . 57'6 
57'6 
57'6 

3 o 11.1 

10.4 

7 49 56.2 
55'7 

6 3 35.5 
35'5 
35'4 
35'6 

1 5; 45.1 
46.3 

6 34 39'5 
39'0 
39'0 
38.8 

9 46 25'8 
26.1 
16.2 
16.7 

7 31 58'8 
59" 

3 15 19'8 
20.1 

I 40 24.9 
05.6 
25.8 

6 34 9'1 
10.0 

o 38 35'3 
35'9 

I 18 40.6 
40: 7 
39'9 
41'0 

ro 41 6.0 
5'9 
5'8 
6.6 

Positions 
of 

N.P.D. 

o t I 

75 5 28.9 
28.8 
211.8 
28.7 

7; I 4 1 6  
I 

80 7 27'3 
a;'3 

66 '3 56.8 
56.7 
56.5 
56.4 

75 13 15'7 
I 

is 52 9'3 
9'3 
9'3 
9'3 

82 3 57.2 
57'2 
57'2 
57.3 

64 44 33'0 
32.6 

68 ;J 11.9 
11.7 

73 57 55'3 
55.1 
55.1 

78 51 39.9 
39.9 

7% 56 7'2 

7.1 

70 58 50'8 
50'8 
50.7 
50.6 

61 36 16.1 
16.0 
25.8 
1j.6 

of 1 Telereopa 
Azimolhnl during 

stud 

Seconds 
- - 

by 
e~rcll 

obserra- 
tion 

m 

31.8 
31.2 
31.1 
31.1 

30'5 
31.0 

31'1 
31.6 

32.3 
32.2 

i .?1'9 
1 32.0 

30'4 
19.3 

19.8 
30'3 
30'.Z 
30'5 

31'4 
31.1 
31.0 
30.6 

31'8 
31'7 

.?1'7 
31.8 

30.4 
29.6 
19.3 

.to's 
29.9 

31'9 
31.2 

31'4 
.11'5 
30.6 
31.6 

31.1 
31.9 
31.6 
32'2 

Obsrrra- 
tion 

of Co-latitude 

I 
- - - 

Mean 

h'orth 
stnr 

w 

... 

... 

... 

32.1 

,.. 

... 

... 

I 

31'8 

... 

... 

... 

31'3 

31'0 

lV 
,, 
8 
,, 

N 
8 

N 
8 

N 
., 
8 
~8 

N 
8 

N 
,, 
8 
,, 

N 
., 
8 
,, 

N 

N 
8 

N 
6 
8 

N 
8 

N 
8 

N 
,, 
8 
,; 

N 
,, 
8 
,, 

- - - 

by 

Sorltl~ 
stur 
-- 

,, 

31'3 

30.8 

I 

... 

19'9 

30'2 

31'0 

... 

... 

29.8 

30'4 

31'6 

... 

... 

E,m 
E, m 
W, E 
w ,  

W, E 
E, W 

W , E  
E, W 

E, w 
W, E 
E, W 
WI E 

E, W 
W, E 

W, El 
E, W 
W, E 
8, w 

1, W 
w, E 
IC, \V 
W, E 

W, R 
R, w 

R, W 
W, E 

En W 
K, W 
W, E 

m,R 
E, i V  

, E 
E, W 

E, W 
E, \V 
W, E 
w, E 

W, E 
W, R 
E, \V 
E, W 



ASTROISOMICAL LATITUDES. 

736. Bol i konda- Co-latitude 7 2" I 7' + 

2 - .- 
k %  

m 

67 

68 

69 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

star Observed 

1086 Qr. 72 
1s $8 

1090 Or. 72 

1106 Qr. 72 
II  I I  

1107 Qr. 72 
13 I t  

1116 Gr. 72 
11 9) 

19 81 

3 )  1 s  

1129 Gr. 72 
I )  1 s  

1137 Gr. 72 
I I  21 

1141 Gr. 72 
)I n 

1152 Qr. 71 
II I I  

1164 Gh.. 72 
31 11 

1171 Gr. 72 
IS I ,  

11 II  

I ,  I1 

1176 Gr. 72 
n 1, 

1188 Gr. 72 
o II 

JI I1 

# I  rn 

1198 Gtr. 72 
I, 11 

I, 11 

I t  ,I 

1208 ~ r .  7a 
11 11 

I. 1, 

O 1 s  

' 

0.6 

0 . 2  

0 . 2  

0 '4 

0'4 

0'4 

0.8 

1.6 

0.3 

0 '8  

0.6 

0'5 

0.5 

0.9 

0'0 

Observed 
Zenith 

m t e  

lo 33 30.5 
30.4 

2 31 4 

10 28 36.0 
36.6 

5 o 9.8 
9.4 

o 16 59'3 
59'4 
59'5 
59.2 

6 51 9.4 
9 '3  

o 41 47'3 
46'9 

6 49 56.7 
56'7 

7 28 14.9 
14.5 

o o 31-6 
32.2 

6 51 45'0 
44'9 
45'5 
45'8 

5 8 41.7 
4a - I  

4 8 18'2 
18.6 
18.9 
18.1 

o 19 51's 
52. I 
51'7 
5a.o 

4 2 0  
20' I 
20.0 

10.3 

Position 
of 

Azimuthal 
dud 

- 

N 
8 

N 

?I 
8 

N 
8 

N 
3, 

s 
,, 

N 
9 

1P 
8 

N 
8 

N 
8 

N 

N 

9 ,  

N 
8 

N 
,, 
a 
,, 

N 

li 
I t  

N 
,, 
8 
1, 

Date 

1889 

Mar. 3 
11 6 

Mar. 4 

a 4 
1 ,  8 

Mar. 3 
$9 6 

Mar. 3 
,* 4 
1, 6 
93 8 

Mar. 3 
,I  6 

Mar. 4 
IS 8 

Mar. 3 
II  6 

M r .  4 
11 8 

Mu.  3 
1, 6 

Mar. 8 
11 4 
,, 6 
I. 8 

Mar. 3 
rr 6 

Mar. 3 
sr 4 
Is 6 

8 
I! 

Mar. 8 
11 4 
,, 6 
81 8 

Mu. 3 
1s 4 
" 6  
1, a 

w v 

0.36 

0-04 

0'04 

0'16 

0.16 

0.16 

0.64 

2-56 

0.09 

0.64 

0.36 

o'a5 

oe r5  

0.81 

0.00 

N.P.D. 

0 1 .  

82 51 1'4 
1.4 

74 48 33'0 

81 46 6.4 
6.5 

67 17 21.4 
2 1 . 1  

72 34 29'4 
29.3 
29'3 
19.2 

65 26 22.4 
aa.1 

71 35 45'1 
44.9 

65 " 366' 
36.1 

64 49 17.0 
16.7 

72  18 3.6 
3.5 

79 9 16.3 
16.3 
16.3 
16.4 

77 26 11.8 
12.8 

68 9 13.5 
13.4 
I3.3 
13-r 

71 59 38'5 
38'4 
38.4 
38'3 

68 15 1r . r  
1 1 . 2  
11.1 

11.0 

Seconds 

by 
each 

observa- 

. 
30.9 
31.0 

30.6 

30'4 
29'9 

31.2 
30.6 

30.1 
29.9 
29.8 
3o.o 

31.8 
31.5 

32.4 
31.8 

33.0 
3a.8 

31.9 
31.2 

31'0 
31-3 

31'3 
31'4 
30.8 
30.6 

31.1 
30'7 

31.7 
32.0 
32.2  
31.4 

30'7 
30'5 
30-1 
30.3 

31.6 
31'3 
31-1 
31'3 

Positions 
of 

Telescope 
during 

Obserra- 
tion 

E, W 
W, E 

E, W 

W, E 
EI W 

W , E  
E, W 

E, W 
E. W 
W, E 
W, E 

W, E 
E, W 

W, E 
ES W 

E, W 
W, E 

E, W 
wt E 

W, E 
E, W 

E, W 
W, E 
w, 1 
E, W 

W , E  
E, W 

E, W 
It w 
W, E 
W 1  E 

W, E 
W. E 
E, vv 
E 1  W 

E,W 
E, m 
W, E 
W, IC 

of Co-latitude 

Mean by 

NorLh 
star 

. 
... 

... 

,.. 

30.9 

.., 

31'7 

32.1 

32.9 

31.6 

... 

... 

... 

31.8 

30.4 

31'3 

South / star 

. 
31'0 

30.6 

30.2 

... 

30.0 

... 

... 

... 

... 

31'2 

31'0 

30'9 

... 

... 

4 

... 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (169) 

736. Bol i konda-Co-latitude 72" I 7' + 

Summary. - 
No. of North Stars 39 No. of South Stan 35 

No. of observations 204 

Mean Co-latitude 72 17 30.88 + 0.042 

9 9 

-- 

0.36 

0.49 

I . ~ I  

k 2 
5 S .- 
2 %  
cn 

Correction for Height above Sea-level + 0.04 

Loaby N.  Stan - 11-91 
L w by B. Stars = 9-24  

Final Co-latitude 72" 17' 30"-92 

Stu Obsened 

* I  I I 

Astronomical Latitude (A) = 17 42 29.08 + 0.042 

Geodetic Latitude (G) = 17 42 35-83 

72 

73 

74 

Deflection of plumb-line (A- G) r - 6.74 

D*e 

1223 ~ r .  72 
I I  18 

3, m 
9 ,  11 

1252 Qr. 72 
8 ,  9s 

1261 &. 72 
ss 3) 

0g:7td 
Dirtance 

1899 

Mar. 3 
, 4 
,, 6 
n 8 

Mar. 4 
,r 8 

Mar. 4 
,r 8 

0 ' 1  

3 20 18 .8  
1 8 . r  
18.3 
18.5 

2 4 94.8 
a4-8 

0 17 59'7 
59-11 

Poaition 
of 

Azimuthal 
atud 

N.P.D. 

Positiona 
of 

Telescope 
during 

Observa- 
tion 

N 
,, 
8 
3, 

1P 
8 

R 
8 

Seeondr of Co-latitude 

by Mean by s 
each 

O I I  

75 37 48.1 
48.1 
48'1 
48-a 

69 19 5.8 
5 .7  

59 30'5 
30.4 

W, E 
W, E 
E, W 
E, W 

E, W 
W, E 

W, E 
E, W 

I 

29'4 
30.0 
19 .9  
29-7 

30*6 
30.5 

30.2 
30.1 

0 . 6  

0 .7  

I 

I 

... 

30.6 

30.r 

I 

29'8 

... 

... 



Latitude ... 28'31' Instrument -Zenith Sector No. 1 used aa Zenith Telescope 
in. 

J Longitude ... 77 33 Mean Height of Barometer 29.29 

Height ... 758 feet Mean Temperature 50°.1 

Observer-Captain G. P .  Lenox Conyngham, R.E. 

Half of the 
Observed 

I 
Stam Observed o 

0'" 

0'15 

0.82 

0.9 

0.31 

0'07 

0'79 

0'50 

0'23 

0.16 

1 

2 

S 

4 

6 

6 

7 

8 

9 

10 

P o w  

0.0938 

0.0338 

0.6714 

0.0081 

0.0961 

0.0098 

0.9362 

0.2500 

0'0794 

0'0384 

234 & 244 Ur. 80 

z'k & i i 3  ~ r . ' k 0  
I 11 1 9  

300 & 348 Gr. 80 

8';s & 3'i6 ~r . ' k0  
19 ,1 ,I 

863 & 368 Ur. 80 
$, 11 99 

876 & 394 or. 80 
I I  v t  91 

401 & 418 Or. 80 
II 9 I I  

481 & 438 Qr. 80 

448&C67Ur.'kO 

i67 & 4i2 ~ ) r . ' b ~  

4 i 2  & &1 ar.'k0 
9 9  ,t ,, 

623 dr 651 Ur. 80 

6i1 J( 6% C3r.h 
9 1, ,, 

562 & 571 Or. 80 
I) II ID 

602 & 610 Ur. 80 

6g0 & ~ d i  Or. 60 
11 18 18 

693 b. 704 Gr. 80 

67 & ar."80 
P I  13 ,I 

1900 

Jan. 1 4  
9 13 
,, 10 

13 

Jan. 10 
1, 13 

ID 
13 

Jan. 10 
,, 13 

Jan. 10 
, I  13 

Jan. 10 
,, 13 

Jan. 10 
1,  13 
,, 10 
ra 13 
,, 10 
1 ,  13 
,, 10 
11 13 

Jan. 11 
,, 13 
,, 11 
st 13 

Jan. 11 
I, 13 

Jan. 11 
1, 15 
,, 11 
1s  16 

Jan. 11 
11 12 
I 11 
I ,  12 

0 ,  

12 15 

12 31 

l o  

5 11 

o 32 

f 5 

I I  22  

10 40 

l o  53 

l o  52 

10 39 

19 36 

19 2 5  

3 29 

11 11 

11 36 

5 40 

5 34 

tion 

E, W 
W, E 
W, E 
E 1  W 

W, E 
E, W 
E. W 
W, E 

E, W 
W, I€ 

W, E 
E, W 

E, W 
w, 

W, E 
3E. w 
E . W  
W, E 
W, E 
E, W 
E, w 
W, E 

E, W 
w, E 
W, E 
% w 

W, E 
E, W 

E, W 
W, E 
W, E 
E, W 

W, It 
E, \V 
E , W  
W, E 

* , "  
61 19 29.62 

29'79 
3 j 3 9 . 9 0  

40.00 

61 33 32.52 
32.60 

37 6 . 1 1  
6.22 

61 17 40.29 
40.18 

61 ?a 49.47 
49'53 

61 35 14-50 
14'53 

61 24 9.27 
9 '29 

37 8.06 
8.08 

38 3.94 
3'95 

25 5.15 
5.16 

61 43 45.20 
45.18 

33 0.26 
0.14 

61 30 32.11 
32.18 

61 37 12.14 
I Z ' Z I  

1 2  5'76 
5 '67 

61 45 19.99 

39 48.21 19'76 
48'19 

1.5 

1.5 

1.0 

1.0 

1.0 

2.0 

1.5 

1'0 

1 ' 5  

1 '5 

5.96 

5-56 

4.89 

5.62 

6'02 

5.78 

6.50 

6-21 

5'94 

5-81 

I i. 

+ 9 36e.31 
36.65 - 6 34 .10  
34.34 

- 4 27.61 
16.41 

8 1.01 

0.22 

+ I I  24.84 
24.46 

+ 6 15.88 
16.36 

- 6 7-92 
9.07 

+ 4 56.75 
55'39 - 8 1.;9 

2.71 
8 58.05 

58.03 + 4 0.48 
0.70 

- 14 38'31 
jg.00 

3 53.77 
53-81 

- I 26-12 
25.85 

- 8 15.83 
16.44 + 7 0.80 

6 59'3.3 

- 16 13'78 
14.26 

10 42.0) 
41';8 

ration . 

u 

5.93 
6 '44 
5.80 
5.66 

4'91 
6.19 
5.11 
6.00 

5-13 
4 6 4  

5.35 
5'89 

6.58 
5.46 

6 -01  
5.28 
6.17 
5'.16 
5.89 
5.92 
5.63 
5'86 

6.88 
6.18 
6'49 
6.43 

6.09 
6.33 

6.41 
5'77 
6.56 
5.00 

6.21 
5.70 
6 .14  
5.41 



ABSTRACTS AND SUMJHABIES OF OBSERVATION8 AND RESULTS. (lG1) 

737. Bostan-Co-latitude 61" 29' + 

r 

0.26 

0'98 

0'17 

0.06 

0'71 

0.07 

0.06 

0-80 

0.21 

0.66 

0.14 

0'93 

0'04 

PI 
I 

B .- 

1.0 

1'0 

1'5 

1.0 

1.5 

1'0 

1.0 

2.0 

1'0 

1'0 

2.0 

''5 

2'0 

g .5 
;d .- 
G %  
(II 

11 

12 

13 

14 

15 

16 

17 

18 

19 

30 

21 

22 

a3 

P v s  

0.0676 

0'9604 

0'0434 

0.0036 

0'7562 

0'0049 

0.0036 

1.2800 

0.0441 

0.4356 

0.0392 

1.2974 

0.0032 
- 

S k r r  Observed 

720 & 727 Qr. 80 
I I  21 II  

785 & 609 Gr. 80 
,I  I S  B, 

816 k 8Ui Gtr. 80 

sE6 & 8% Qr."80 
I,  I I  91 

8 7 2 k 8 9 2 Q r . 8 0  
IS  II II 

916 k 978 Qr. 80 

9i-i & s'is ~tr1'80 
I>  I #  I#  

999 k 1014 Qr. 80 
I 81 II 

1 0 2 3 k 1 0 5 3 G r . 8 0  
I S  11 1, 

1127 & 1138 Qr. 80 

11g8 & likj (fr."80 

112 & 1/61 ~r ."80 

1121 & l i 27  Gr."80 
I )  ,, I, 

1193 k 1221 Gr. 80 
1, I l  I )  

1233 k 1245 Qr. 80 
I I  II I I  

1265 & 1284 Or. 80 

1 2 h  & 1i i3  0r."80 

13z3 & 1i98 Gr."80 

1268 & l&?5 Gr"80 
, I  , I  I, 

1 3 4 3 k 1 3 9 7 G r . 8 0  

1367 & 14;)5 Gr."80 
9 ,  9s 

1426 & 1450 Gr. 80 

1&0 & 1 2 2  c)~."Bo 

1&2 & 1 2 2  GtrT'80 

lib k 14;; (3r."80 
I 9 1  91 

Distances 

0 ,  

14 6 

9 32 

1.1 4 

12 49 

1 1  22 

10 19 

ro 18 

8 44 

14 23 

o 29 

o a4 

o 24 

o 19 

z 6 

12 rr  

3 a3 

3 41 

3 44 

3 26 

1 2 8  

1 1 3  

q 21 

4 22 

4 to 

4 19 

Date 

1900 

Jan. 11 
I ,  12 

Jan. 11 
IS 15 

Jan. 11 
, 12 
,, 11 
r ,  12 

Jan. 11 
I ,  12 

Jan. 11 
r, 12 
,, 11 
I# 12 

Jan. 9 
11 10 

Jan. 9 
11 10 

Jan.. 9 
,, 10 
,, 9 
r, 10 
,, 9 
,, 10 
,, 9 
I D  10 

Jan. 9 
3 10 

Jan. 9 
,, 10 

Jan. 9 
,, 10 
,, 9 
I,  10 
9 9 
,, 10 
,, 9 
,, 10 

Jan. 11 
I 1 2  

1 
$1 12 

Jan. 11 
, 12 
,, 11 
,, 1 2  
,, 11 
9 18 
,, 11 
,, 12 

Positions 
of 

Teleecope 
during 

Obserra. 
tion 

E. w 
w, h: 

W, E 
E, W 

E, W 
W, E 
Wl E 
E, W 

W , E  
E, W 

E, W 
W, E 
W, E 
E, W  

W, E 
EI w 

E , W  
W, E 

W, E 
E, 
E, w 
W, E 
W, E 
E, w 
E. \V 
W, E 

E, W 
w$ E 

W, E 
E, w 

E. W 
w, 
W , E  
E9 W 
E, W 
W, E 
W, E 
E, W 

W , E  
E, \V 
E , W  
W, E 

E, W 
W. E  
W, E 
E, W 
E, W 
w, E 
W, E 
E, w 

Mean 
of N. P. D'a 

0 I I 

61 16 17.56 
17'53 

61 47 41.37 
41 ' 26 

61 47 57.59 
57'56 

42 52.82 
52'79 

612056.65 
56.62 

61 9 59-10 
59'07 

10 49.67 
49'64 

61 31 56.58 
56'54 

612325.08 
25'0j 

61 z+ 56.78 
56.75 

19 17.31 
17.28 
13'67 
1.3'63 

24 53'14 
53' 10 

61 41 26.74 
26.73 

61 18 25.61 
25'59 

61 23 20.03 
20'00 

41 29.43 
29'41 

37 45'iz 
45'71 

19 36.32 
36.30 

613043.97 
43'96 

15 14.30 
'4.30 

61 1 1  22.14 
za-14 

13 7.31 
7 ..Z 1 

15 14'10 
14.20 

13 29.03 
29 ' 0.3 

Half of thr 
Observed 

Difference of 
Zenith Dintsnces 

, rr 

+ 12 48-00 
48.84 

- 18 34'7.3 
34-53 

, - 18 51-87 
51.50 

13 46.98 
46.89 

+ 8 9.03 

+ 19 6.23 
5.39 

18 15.53 
15.38 

- 2 50'85 
50.72 

+ 5 41'4.3 
39.98 

+ 4 7.69 
8.89 

9 47'79 
48.12 
50.88 
51.36 

4 10'78 

- 12 20.67 
20.~6 

+ ro 39.26 
39.64 

+ 5 45.74 
45.81 - 1 2  23.40 
23.64 

8 39.65 
39'98 

+ 9 29.51 
29.47 

- I 37'98 
40.23 

+ I3 50.50 
50.31 

+ 17 44.67 
42.89 

IS 59.25 
57.87 

13 51.74 
51.00 

15 37.16 
36.03 

Seconde of 
Co-latitude 

by esch 
obaer- 
ration 

R 

Mean 

I 

I ;  
5-56 
6.37 

6.64 
6.73 

5'72 
6.06 
5-64 
5'90 

5.68 
5.61 

5'33 
4'46 
5.20 
5.02 

5'73 
j.8a 

6.51 
5.03 

4-47 
5.64 
5.10 

5'40 
4'55 
4'99 
3'92 
5.22 

6.07 
5-71 

4.87 
5.23 

5'77 
5.81 
6.03 
5'77 
6.07 
5'73 
5.83 
6.77 

5'99 
3'73 
4.80 
4.61 

6.81 
5'03 
6.56 
j.18 
5'91 
5'20 
6.19 
5-06 

5.97 

6.69 

5'88 

5.65 

5-00 

5-76 

5.77 

1 

5.92 

5'05 

5.85 

4-18 

5'75 



ASTRONOMICAL LATITUDES. 

137. Bostan-Co-latitude 61" 29' + 

Summary. 

NO. of pairs 32 

No. of observations 106 

Mean difference between observations taken E, W and those taken W, E = + 0".38 

d 

d 
0 . 5  
I& 
:% 
m 

24 

25 

26 

27 

28 

29 

30 

81 

33 

Observed Co-latitude (weighted mean) 61° 29' 5". 72 + 0" .060 

Correction for Height above Sea-level + 0"-03 

Final Go-1atitud.e 61" 29' 6".76 
O l Y  a 

h h n o m i c a l  Latitude (A) = 28 30 54.25 + 0.060 

P v v  

0.0529 

0.3~74 

o . h 8 1  

o'og(1 

0'0324 

0'4374 

0.0648 

0.6050 

0.1201 

9'7114 

Geodetic Latitude (G) = 28 30 59-64, 

Deflection of plumb-line (A - (3) = - 5.89 

Btarr Observed 

1474 & 1508 Qr. 80 
1508 & 1436 Qr. 80 

1636 k 1539 Qr. 80 

1ii0 & 1536 ~ r : ' 8 0  
It I* St 

1670 & 1590 Qr. 80 
11 11 9 8  

1596 k 1699 Qr. 80 
31 23 9s 

1617 k 1646 Qr. 80 
11 II 11 

1666 k 1701 or. 80 

lfi8 & 1&!i ~r."80 

1728 &' 1746 Qr. 80 
1780 & 1728 Qr. 80 

1794 k 1802 Qr.80 

264 k 291 Qr. 90 
264 k 294 (Ir. 80 

9 

0'23 

0'46 

0'91 

0.31 

0.18 

0'54 

0.36 

I 

0.49 

*POD= 

Poeitions 
of 

Telescope 

tion 

W, E 
E, W  

E, W 
W, E 
W, E 
E, W 

W, E 
a w  

E, W 
W, E 

W, E 
E, w 

E, W 
W. h: 
E, W 

E, W 
W, E 

W, E 

W, E 
E , W  

p, 
I1 

2 .- 

1.0 

1.5 

1.0 

1.0 

1'0 

1'5 

0'5 

0'5 

0.5 

39'5 

Mean 
of N.P. Db 

0 1 1 W  

61 17 31.94 
a9 56-56 

61 37 59.99 
38 0.01 

44 55'40 
55'42 

61 13 13-48 
13-50 

61 36 11-83 
11-87 

61 18 56-76 
56.81 

61 jj 29-81 
29'95 

45 24'79 

61 45 31-89 
48 2.08 

61 21 53.91 

61 41 41.61 
43 28-55 

Half of the 
Observed 

Difference of 
Zenith Distances 

P 

I I f  

+ 11 33-18 - o 50.81 

- 8 53.55 
54'02 

15 49'06 
49-54 

+ 5 50.68 
51.95 

- 7 5-87 
5-79 

+ 10 8.59 
9-63 

- 4 13.58 
13-59 

16 18-59 

- 16 ~ 6 . 3 1  
18 56.97 

+ 7 10.70 

- 13 35-78 
14 21.98 

Date 

1900 

Jan. 11 
,, 11 

Jan. 11 
S I  12 
,, 11 
I, 12 

Jan. 11 
r,  12 

Jan. 11 
Ir 13 

Jan. 13 
,, 14 

Jan. 13 
,, 14 
,, 14 

Jan. 14 
,, 14 

Jan. 14 

J a a  13 
,, 10 

z ~ ~ i ~  
Diatancea 

0 1 

o 25 
o 13 

6 41 

6 34 

23 31 

1 a 

7 3 

4 a7 

4 15 

1 58 
3 o 

5 o 

8 31 
8 31 

Seconds of 
Co-latitude 

bdf Mean 
ration 

N N 

I F  
6.12 
5'75 

6.44 
5'99 
6.34 
5.88 

4.16 
5.45 

5.96 
6.08 

5'35 
6-44 

6 . ~ 4  
6.36 
6.10 

5-58 
5-11 

4'61' 

5.83 
6.57 

5'94 

6-17 

4.80 

6 . 0 ~  

5-89 

6-15 

5-35 

4'61 

6.20 

* P 9 



ABSTRACTS AND SUMMARIftS OF OBSERVATIONS AND RESULTS. 

738. Bud hon-Co-latitude 65" 54' + 
Latitude . . . 5' Instrument-Zenith Telescope 

in. 
Longitude ... 78 % Mean Height of Barometer 28-21 

Height . .. 1867 feet Mean Temperature 62O.O 

Observer-Lieut. H .  M. Cowie, R.E. 

P v o  

0.0841 

0.2651 

0.3809 

0.0033 

0-0130 

0.0476 

0'0001 

0.0033 

o.aojz 

o'003r 

0.0005 

d 
z .: 
.- T-d 
8 %  m 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

Stars Obrerred 

1568 & 1569 Newcomb 
,, S, 9 

4055 Gr. 80 & 4 Neac. 
n t r  rr r ,  

3s 11 1s 7 )  

14 Gr. 80 & 18 Newc. 
I* It 51 19 

I, rn 11 rl 

23 k 3 1  Neaaomb 
,, 3 9  91 

) I ,  rn In 

7 )  19 I, 

49 k 60 Neaaomb 
9, I*  71 

,, ,* , 
,. o 71 

SOL61 Newcomb 
,, 19 11 

,I  $1  19 

-1 11 ( 9  

73 k 81 Newcomb 
,, I *  ,I 

(I I )  9 

n $9 81 

102 & 108 Newcomb 
1, ,t 19 

(I 11 

91 >1 I I  

281&291Ctr.80 
8 >I I #  

,, I* 89 

J I  I )  3, 

2 8 1 k 2 9 4 Q r . 8 0  
I,  I ,  8 ,  

I P  8 $1 

JI 1, 9 9  

135 Newc. dr 334 Gr. 80 
3, 3 ,  I- 3s 

I )  9s $1 9 ,  

v 

0.29 

0.47 

0.69 

0'05 

0.12 

0.23 

0.01 

0.- 

0.06 

0-06 

0.02 

Drte 

1902 

Dec. 29 
1, 30 

Dec. 28 
I ,  
3, 30 

Deo. 28 
I, 30 
,, 31 

Dee. 28 
,I 29 
,, 30 
9 31 

Dm. 28 
,1 29 
,, 80 
,, 31 

Dea. 28 
$3 29 
1, 30 
, 81 

Dec. 28 
,, 29 
,, 30 

31 

Dee. 28 
9 29 
,, 30 

31 

Dec. 28 
$1 2Y 

30 
3 31 

Dec. 28 
J, 29 
,, 30 
'9 31 

1903 
Jan. 2 
,, 4 
7 5 

2t2t:f 
Distsnces 

o I 

18 49 

34 50 

I j 25 

28 57 

16 45 

16 36 

3 51 

15 43 

13 7 

13 7 

5 24 

Positions 
of 

Tele.scope 
during 

Obaerva- 
tion 

E W - 

W, E 

W, E 
El W 
E, W 

E, W 
W, E 
a, W 

W, E 
E, W 
\v, E 
E, W 

E, W 
w, E 
E, W 
w ,  I€ 

W, E 
E, W 
W, E 
1, w 

E ,  W 
w, E 
E. W 
W, 1 

W, E 
Es W 
W, Ic 
E , W  ' 

E , W  
W, It 
E, W 
W, E 

E,W 
W, E 
1 ,  w 
W, E 

E, W 
W, E 
E, W 

Mean 
of N. P. D's 

0 1  u 

66 4 52.82 
52'94 

66 12 54-31 
54'36 
54-41 

65 58 44.26 
44 ' 39 
44'46 

65 jj 46-18 
46-23 
46.27 
46.31 

66 r r  38'04 
38.09 
38.14 
38-19 

66 a 18'97 
19.02 
'9'07 
19-12 

65 37 22.64 
zz.68 
a2.71 
21'75 

65 jf 14.57 
14.59 
14.61 
14'64 

661857'92 
57'94 
57'96 
57'98 

661945.02 
45 '04 
45'06 
45-08 

65 33 11-44 
11.49 
11.52 

Hslf of the 
Observed 

Difference of 
Zenith Diatancss 

D # 

- 10 2.60 
1.87 

- 18 2.99 
3.08 
1-71 

- j 53' 19 
5r.15 
53.49 

+ a1  4-94 
4'68 
5.02 
4'30 

- 16 41-32 
47'32 
47.42 
47-14 

- 7 28.16 
~ 8 . q  
28.62 
28'31 

+ 1 7  28-40 
a8.31 
28.44 
27.84 

+ 17 56.33 
36-30 
36-30 
36.58 

-24 7.12 

6.75 
6.74 
I 

- 24 54-21 
54'25 
54.15 
53.62 

+ 21 38'96 
39.40 
39.95 

PC 
n 
+ 2 
ca .- 

1.0 

1.2 

0.8 

l'j 

0'9 

0.9 

1.3 

t'j 

0.9 

0.9 

1.2 

Seconds of 
Oo-latitude 

b!b:,",","h Mean 
ration 

# x 

I 
50.m 
51'07 

51'3% 
51.28 
51.70 

51 '07 
5a.24 
50.97 

5r'ra 
50.91 
51.~9 
50.62 

50-72 
50'77 
50'72 

51'05 

50.81 
50-77 
50.45 
50.81 

51'04 
50'99 
51.15 
50'59 

50.90 
50.89 
50.91 
51'22 

50.80 
5I.I9 
51.22 

50.77 

50.81 
50'79 
50'9.3 
51.46 

50.40 
50.89 
51-47 

50'65 

51'41 

51.63 

50'99 

50.82 

50.71 

50'95 

50.w 

51.00 

51.00 

50.91 



ASTRONOhfICAL LATITUDES. . 

138. Bud hon-Co-latitude 65" 54' + 

. 

< 

6 ,  

2.g 
.g 2 
ul 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Stan Observed 

340 & 347 Qr. 80 
ID >I a,  
I? I S  81 

143 Newc. dr 368 Gr. 80 
I )  ,I  o >J 

t) I )  81 o 

II 11 19 11 

368 & 373 Gr. 80 
9 ,  7 1  J* 

9 ,  I I  ,I  

I I  $1 31 

161 & 171 Newcomb 
1, t *  

o 9 ,  $ 9  

I$  ,, ,1 

178 & 185 Newcomb 
71 1, tt 

I I  I I  $1 

I* 11 11 

196 & 201 Newcomb 
$8  I, 1 ,  

10 ss 88 

91 
I' !I 

201 k 211 Newcomb 
I 19 I J  

Y I  II I I  

JI  9. I J  

217 k 224 Newcomb 
I I  ,, 18 

)* II 12 

8 3  )I 2) 

1069(3r.90&224Neac. 
18 *I I )  ,I 

J I  91 P* YI 

1 1  J I  II I) 

1083 Qr. 90 6 224 Newc. 
8 .  I I  19 )t 

I I  s t  ,, ,, 
1 3  IS 11 ,, 

224&230Newcomb 
1 3  I 31 

,, 1 I I 

t I ,  *I t 

260 & 252 Newcomb 
9 

11 19 

11  99  18 

Date 

1903 

Jan. 2 
9 3 
$1 4 

Jnn. Z 
8, 3 
,, 4 
9 ,  6 

Jan. 2 
,, 3 
9 4 
r, 5 

Jan. 2 
9 3 
9, 4 
I,  6 

Jan. 2 
,I 3 
I 4 
m 5 

Jan. 2 
, I  3 
3 1  4 
9 ,  5 

Jan. 2 
I,  3 
31 4 
9, 6 

Jan. 2 
r *  3 
I *  4 
9, 6 

Jan. 2 
3 

11 4 
I, 6 

Jan. 2 
9 3 
,, 4 
,, 5 

Jan. 2 
I ,  3 

4 
1, 5 

Jan. 2 
31 3 
11 4 
1, 5 

P4 
I 

2 
bo .- 

0.8 

0.9 

0'9 

1.3 

1.3 

0'9 

0.9 

0.9 

0'9 

0'9 

0.9 

1.3 

:z:tlf 
Distances 

0 ,  

9 3 

4 54 

4 54 

r 53 

r 58 

a5 a5 

15 33 

aj 48 

23 51 

23 49 

zj 42 

1 1  39 
. 

v 

0.68 

0'23 

0'35 

0 2  

0.08 

4 

0.53 

0.16 

0.09 

0.02 

0.2; 

0.08 

0.33 * 

Positions 
of 

Telescope 
during 

Observa. 
tion 

W, E 
E, W 
E, W 

E, W 
W, E 
W, E 
a, rn 

W, E 
E, W 
E, W 
w, E 

E, W 
W, 2 
3, W 
W, E 

W, E 
E, W 
W, E 
EI W 

E, W 
W, E 
E, 
w, 1 

W, E 
E, W '  
w, h: 
E, W 

E, W 
W, E 
E, W 
w, E 

E , W  
W, 
E, W 
W, E 

E, W 
W, E 
E, W 
IV,  E 

W , E  
E, W 
W, E 
E, W 

W, R 
E, W 
W, E 
E, \V 

P v v  

0.3699 

0.0476 

0.1103 

0-0629 

0'0083 

0.2518 

0.0230 

0.0073 

omoooq 

0.0656 

oeooj8 

0.1416 

Mean 
of N. P. D's 

0 1 "  

66 7 55.70 
.55.73 
55'74 

65 39 16.19 
16.21 
16.23 
16-25 

65 40 6.54 
6.55 
6.56 
6.58 

65 34 61.50 
51.52 
51.53 
51'54 

66 ; 34-18 
34'19 
34.20 
34-21 

66 9 28.50 
a8.50 
28.50 
28.50 

66 I 16.79 
16.78 
16.78 
16.77 

66 7 21-76 
22.75 
22.75 
22.74 

66 4 5.j~ 
5'31 
5'3l 
5'30 

66 6 24.6.3 
24.62 
24.61 
24.61 

661252.57 
52'56 
52'55 
52.54 

66 8 10.47 
10.46 
10.45 
10'44 

Half of the 
Obaerved 

Difference of 
Zenith Distances 

I # 

- 13 5'80 
5.09 
5.16 

+ 15 34.65 
35'22 
34'95 
34'97 

+ 14 43-28 
44'28 
44'41 
44'16 

+ 19 59-73 
59.29 
58.82 
58.95 

- 10 43'53 
42.89 
42'98 
43.31 

- 14 36.81 
37-16 
36-91 
37'24 

- 6 26.04 
25.96 
26.11 
25'92 

- 2 I 

31'89 
31.49 
31.34 

- 9 14.86 
14.60 
14'33 
13.60 

- 1 1  33'95 
33'4' 
33'31 
33.00 

'18 1.66 
1.80 
1'31 
1.59 

- I I 

19'49 
19.08 
19.02 

Beconds of 
Co-latitude 

bz,:::-h 
vation 

xean 1 
Y 

49.90 
50.64 
50.58 

50.84 
51.43 
51'18 
51'22 

49.82 
50.83 
50'97 
50.74 

51-23 
50.81 
50.35 
50.49 

50.65 
51.30 
51.22 
50.90 

51.69 
51.34 
51.58 
j1.26 

50'75 
50.82 
50'67 
50.85 

50.58 
50.86 
51.26 
51.40 

50.46 
50.71 
50.96 
51.70 

50.68 
51.2' 
jl'.?l 
51.61 

50.91 
50.76 
51'24 
51.15 

51-30 
50.97 
51'37 
51.42 

# 

50.26 

51'17 

50'59 

5o.p 

51.02 

51.47 

50.78 

51.03 

50.96 

51.21 

j1.02 

51-27 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND BESULTS. (165) 

738. Bud hon-Co-latitude 65" 54' + x 

& 

PI. 

0.0749 

0.0005 

0.0176 

0.0130 

0.6931 

0'0157 

0'2517 

O'OIOO 

0.0941 

o.0220 

d .l: 
%, 3 

S"o 
rn 

24 

21 

26 

27 

28 

29 

80 

81 

32 

88 

0 

0.14 

0.0, 

0.14 

0.16 

0.76 

0'" 

0.44 

0.10 

0.18 

0'1; 

E4 
I 
a 

.", .- 

1.3 

1'3 

0.9 

0.9 

1.1 

1 ' 3  

1.3 

1.0 

1 '2  

1 '3 

St- O b m d  

256 & 268 Newcomb 
I. IS I,  

In 9, I 

11 1, 9, 

258k262Newcomb 
I 1  PI 1 

I*  II 11 

11 II )I 

273 & 287 Newcomb 
II II 9, 

w 1s 

I, 1. 19 

695 Or.80 iL 287 Newc. 
I* .. .3 r~ 

11 (9 I, I I  

P) I*  ,, o 

732 & 764 Qr. 80 
I )  Is I #  

11 I O  81 

309 & 318 Newcomb 
, ,  1, 

IS I- 

11 I, 

846 6c 861 Gr. 80 
1, I, I I  

)P I )  91  

0 I,  #P 

895 dr 933 Or. 80 
, 11 11 

366 dc 369 Newcomb 
II 3) 31 

9 ,  19 1, 

874 & 391 Newcomb 
1, I,  98 

9s s S t  

,, 11 ,, 

Date 

1902 

Dec. 28 
9 29 

30 
,r 81 

1903 
Jan. 2 

P 8 
91 4 
9 ,  6 

1905 
Dec. 28 

s 29 
$ 9  30 
13 31 

Dec. 23 
, 29 
,, 3" 
w 31 

Dec. 29 
,, 30 
8 31 

Dec. 28 
,, 29 

30 
,, 31 

Dee. 28 
,, 29 

30 
,, 31 

Dec. 30 
,, 31 

Deo. 29 
,, 30 
,, 31 

Dec. 28 
,, 29 
r ,  30 
,, 31 

z:Ltf 
Distances 

0 1  

a 13 

4 42 

9 51 

9 33 

31 15 

8 53 

8 33 

31 6 

25 54 

14 44 

Positions 
of 

Telescope 
during 

Observa- 
tion 

E, W 
W, E 
I%, W 
W, E 

E , W  
W, E 
E, W 
W, E 

W, E 
E. W 
\V, E 
E, W 

W, E 
E. W 
\V, E 
E, W 

E, W 
W, E 
w, 1 

W, E 
E. w 
W, E 
E, w 

E. W 
\v, E 
E. W 
W, E 

E, W 
W, E 

W, E 
E, \IT 
E, W 

E, W 
W, E 
E. W 
W, E 

Half of the 
Observed 

Difference of 
Zenith Uirtances 

I I  

- j 50'15 
50.61 
51.19 
50.80 

- a 25-79 
16.17 
16.08 
15.76 

+ a3 59.60 
59.15 
58.98 
59.54 

+ 6 6.55 
5.06 
6.16 
5-84 

+ 6 18'51 
28.10 
a7.51 

+ 3 13.91 
12.81 
11.16 
12.51 

- j 47'19 
47-41 
47.46 
46.85 

+ 6 57.58 
56.79 

- I I 

34'21 
34.60 

+ 1 7  44-13 
44.41 
44.30 
44'46 

Mean 
of N. P. D'r 

O ?  a 

65 58 41.43 
41 '41 
41 '40 
41.38 

6 ;5716.88  
16.87 
16.86 
16.85 

6 j  30 51-51 
51'49 
51.47 
61'45 

65 48 44-90 
44 '88 
44'86 
44.84 

65 48 r.q.54 
23'49 
13'47 

65 51 38.00 
37.99 
37'97 
37'95 

65 58 -37.75 
37'73 
37.72 
37.70 

65 47 56.66 
53'65 

66 6 as-41 
25'42 
15.41 

65 37 6-75 
6.74 
6-13 
6.72 

Seconds of 
Co-latitude 

b ~ b ~ ~ i '  
ration 

Man I 
• 

51.18 
50.80 
r,o.zr 
j 0 . ~ 8  

51'09 
50';o 
50 78 
51-09 

. ~ I . I I  

50'64 
50.45 
50.99 

51-45 
49'94 
51'02 
50.68 

52.06 
51'69 
50'98 

51'91 
j0 .81  
50-1.3 
jo.46 

50.56 
50.32 
i0.26 
50.85 

51.14 
50.44 

50.30 
51'21 
50.81 

50.88 
51.15 
5"03 
51-18 

I 

50.70 

50'91 

50.80 

50.78 

51-70 

50.83 

50'50 

50.84 

50.66 

51.07 



ASTRONOMICAL LATITUDE$. 

738. Budhon-Colafifude 65" 54' + 

Summa y, 

No. of pairs 35 
No. of observations 127: 

Mean difference between observations taken E, W and those taken W, E = - 0". 03 

t 

b 
II 

a 

0.10 

0.39 

Observed Co-latitude (weighted mean) 65' 54' 50".94 f Or'.034 

P s a  

0.0130 

0.1065 

Seconds of 
Co-latitude d z .? 

Correction for Height above Sea-level + ON-07 

Final Co-latitude 65" 54' 61".01 

0 I '/ N 

Astronomical Latitude (A) = 24 5 8.99 + 0.034 

Positiona 
of 

Geodetic Latitude (G) = .24 5 8.41 

Half of the 
a 
.G 
.- M b:b~i-h 

vation 

Deflection of plumb-line (A- G) - - -i- 0.58 

T s l e ~ c a p  

Obserra- during 
tion 

W, 6: 
a, w 
W, E 
a, w 

W, E 

E2tf 
Distances 

0 I 

35 56 

1 1  28 

Date 

1902 

Dec. 28 
,, 29 
,, 30 
$9 81 

Dec. 31 

1% .- - 
S 0 
m 

34 

35 

1.3 

0'7 

R 

50'99 
51.08 
50'55 
51-04 

50'55 

M a n  
of N.P. D'e 

O l  H 

65 34 15'70 
15'b9 
15.68 
15'67 

66 13 47-70 

Bkm Obaerved 

1040 & 1051 Gr. 80 
1s 11 I ,  

31 1, 9 ,  

11 , I  1, 

40fNawc. & 1065 Gr. 80 

X 

50'84 

50.5: 
-- 

Observed 
Difference of 

Zenith Distances 

I I 

+ zo 35'19 
35'39 
34'54 
35.37 

- 18 57'15 
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ABSTRACTS AND BUMMAEIES OF OBSEBVBLTIONS AND RESULTS. 

739. Bu rgpai l i-Co-latitude 7 1" 5' + 
in. 

Latitude ... 18O 54' Maximum recorded Height of Barometer = 29.156 

Longitude ... 79 Minimum ,, ,) ,I = 28.946 

Height .. . 983 feet Mmimum ,, Reading of Thermometer = 80°. 5 

Instrument-Zenith Sector No. 2 Mimimum ,, I> I Y  = 64 -5 

Obrmrer-J. Eccles, M.A. 

Star Observed 

429 Gr. 72 
), I,  

419 Or. 22 
,I  I ,  

1 ,  11 

,I 9, 

460 Gr. 72 
I,  ,, 
21 I1 

11 1J 

500 Gr. 72 

I, I t  

9 ,  0 

I ,  I*  

Date 

1889 

Jan. 30 
Feb. 2 

Jan. 30 
Feb. 2 

Jan. 80 
Feb. 2 

Jan. 30 
Beb. 2 

Jan. 30 
3 1 

i i b .  2 
9 

Jan. 30 
3 1 

i i b .  2 
9 ,  3 

Jan. 30 
a1 

i i b .  2 
I t  3 

Jan. 30 
3 1 

b .  1 
9 2 
3 3 
9 ,  . 4 

Jan. 30 
31 

F C ~ .  2 
3, 3 

Beb. 1 
r ,  4 

Poaitione 
of 

Telescope 
during 

Observa- 
tion 

E, w 
w, 6: 

w, E 
E, W 

E, W 
W, E 

W, E 
E, w 

E, w 
E, W 
W, E 
W, E 

W, E 
m', E 
E, W 
E, W 

E, W 
E, W 
W, E 
W, E 

w, 1 
W, E 
E, W 
E, W 
E, W 
W, E 

E, W 
E, W 
W, E 
W, E 

m, E 
E, W 

Observed 
Zenith 

1)iatanes 

O I "  

3 3 =  37'1 
36-8 

0 1 52'1 
. 52.4 

2 3i 1'3 
1.8 

3 50 29'7 ' '9'9 

o 15 6.6 
6.6 
5 ' 7  
8.0 

5 58 36.4 
361 
36.2 
36.8 

0 24 24'4 
25.1 
24'1 
25'2 

I 37 22.8 
22'4 
22'0 

22.8 
23.0 
23-0 

0 26 31'0 
31'4 
31.7 
31.6 

a lo 20.3 
19'9 

N.P.D. 

l o ,  I, 

-- - - 

Note.-The barometer was read during work every hour, the thennometer every fifteen minutes, Bor the ca lcdat i~ns  of- refraction a separate. 
d o e  for the pressure and temperrtue was deduced for each star. 

Seconds 

'JY 
each 

observa- 
tion 

Y 

55'9 
56.3 

55'8 
56. I 

56.0 
55'5 

57'4 
57'6 

57'7 
57'7 
58.6 
56.3 

57'8 

:: 12 
58.2 

56.6 
. 55'9 
56.9 
55'8 

55'5 
55'9 
56.3 
55'5 
55'3 
55'3 

55'9 
55'5 
55.3 
55'3 

58.2 
57'8 

. 

' 



ASTRONOMICAL LATITUDES. 

139. Burgpaili-Co-latitude 71" 5' + 

v v 

0'49 

0.04 

0.04 

0.00 

0 . q  

0'15 

I 0 ' 49  

o.og 

0'0) 

l'lj 

0.16 

0.64 

0.7 

0.1 

0.2 

0.0 

0.3 

0.5 

0 '7 

0.3 

0 ' 2  

1'5 

0.4 

0.8 

i 2 
7 Z . - 
f'; 
(I) 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

Star Obrerved 

. -. . . - - 

651 Qr. 72 
7 ,  9 ,  

11 I* 

I* ., 
9, ,, 
I* ,t 

666 Or. 72 
I I  9 1  

I)  99 

t. ,I 

,, I ,  

577 Gr. 72 
9 1  I I  

,, IS 

I, #I 

5 i9  Or. 72 
8, 1, 

689 Qr. 72 
91 9 1  

690 Gr. 72 
1, 8 )  

593 Or. 72 
31 I ,  

600 Or. 72 
I,  ,, 

610 Qr. 72 
IS  19 

I (  ,, 
$ 8  9s 

618 Qr. 72 
81 In 

623 Cfr. 72 
B P  .I 
>* I t  

I, (1 

645 Or. 72 

9 ,  , I  I V I 33 '9 
33'4 

A 

Date 

I 889 

Jan.  30 .. 31 
Feb. 1 

,, 2 
8 3 
,, 4 

Jan. 30 
9 3 1 

Feb. 1 
,, 2 
I* 3 

Jan.  30 
31 

F;b. 2 
r ,  3 

Feb. 1 
,, 4 

Jan.  31 
Fob. 3 

Jan. 30 
Feb. 2 

Feb. 1 
,S 4 

Jan. 31 
Feb. 3 

Jan. 3U 
Feb. 1 
,, 2 
I* 4 

Jan.  3 1 '  
Feb. 3 

Jan. 30 
f e b .  i 

2 
9 3 

Jan. 31 

29'1 
29.' 

Poaition 
of 

Azimuthal 
atud 

N 
,, 
,, 
8 
,, 
9 ,  

N 
,, 
,, 
8 
,, 

N 
3, 

8 
-I, 

N 
f3 

N 
8 

N 
9 

A 
8 

' N 
S 

N 
,, 
EJ 
1 3  

N 
8 

N 
,, 
8 
,, 

N 

55.2 
5 . ; ' ~  

I j5" 

Poaitiona 
of 

Telescope 
during 

Obaerra- 
tion 

W, E 
W. E 
E, W 
E, IV 
E. W 
W, E 

E, W 
E. W 
W, E 
\V, E 
W, 1 

W, F: 
W, E 
E. W 
E, W 

E, 
w, Ic 

E, rn 
W ,  E 

E. W 
W, E 

w, 
El W 

W, E 
E, rn 

W , E  
E, W 
E, \v 
W, E 

E, W 
W, E 

E, W 
W, P, 
E, W 
W, E 

W, E 
E, W 
E. IV 

... 

o I I 

N-p.D. 

65 16 16.6 
16.5 
16.5 
16.5 
16.4 
16.4 

81 36 58.7 
58.8 
58 '8  
58.9 
58'9 

70 18 34.8 
34'7 
34.7 
34-7 

66 43 57'1 
57'0 

66 5-3.6 
13'5 

65 33 26.3 
26.2 . 

67 4 6 ' 3  
6 . 2  

67 t f  46.2 
46.1 

67 25 52.9 
52'9 
52 8 
52 '8  

69 8 39'0 
39'0 

69 43 10'3 
10.3 
10.3 
10.3 

73 30 29.1 
29'1 
29'1 

Obsewed 
Zellitll 

O I Y  

j 37 ~ 9 . 3  
39' 7 
40.0 
39'4 
40.6 
39 '8  

11 31 1.1 

"3 
3'5 
1 .6  
3 '8  

o 47 11.5 
22.3 
12.4 
2 1 ' 1  

4 21 59.9 
59'9 

4 13 43.7 
43.7 

5 32 31.5 
31 .0  

4 1 51'4 
51'5 

3 38 10 .7  
10.3 

I 

3 40 5.5 
4 '0 
-3 ' 5 
4'5 

I 57 1 7 . 0  
16.0 

I a?. 47'7 
4 i . 3  
46.4 
47.1 

2 14 3.1'5 
31'2 
34'4 

Beconda of Co-latitude 

Mean by 
e a c l ~  

South 

M 

Obsrrva- 

Y 

h.0rt.h 

I 

K' 
... 

56.1 

... 

... 

... 

... 

... 

... 

... 

... 

... 

55'9 
56.1 

,56 .5  
55.9 
57'0 
56.2 

57.6 
56.5 
55'3 
56.3 
55.1 

56.3 
57'0 
57'1 
56.8 

57'0 
56.9 

57'3 
57'2 

57.8 
57.2 

57'7 
57-7 

56.9 
56.4 

58'4 
56.9 
56 '3  
5r .3  

56.0 
j5 .0  

58'0 
57'6 
56.7 
57.4 

55'6 
54'9 
54'7 

56.3 

... 

56.8 

57'0 

57.3 

57'5 

57'7 

56.7 

57'2 

55'5 

57.4 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (169) 

739. BU rgpai l i-CO-latitude 7 r 0  5' + 

d v. '4 
; Z .- . 
2 z 
rn 

. -  . - 

Star Observed 

~. 

X.P.D. 

.~ -~ - 

23. 

24 

25 

26 

27 

28 

29 

30 

31 

82 

33 

34 

35 

36 

\ 

0 0 .  

-- - - - 

Z e ~ l i l l ~  
Ohncrved 

I)ishnco 

- 

Position 
of 

Azi~~iulhal 
stud 

- 

1889 

Jan. 30 
Peb. 1 

,, 2 
3 4 

Feb. 8 

.Tan. 30 
Feb. 1 

$ 9  2 
91 4 

Jan. 31 
Peb. 3 

Jan. 30 
Feb. 1 

1, 2 
r*  4 

Jnn. 31 
Fob. 3 

.Tnn. 30 
Feb. 2 

.Tnn. 31 
Feb. 1 
,, 3 '  
rr 4 

Jan. 30 .. 41 
k'ab. 1 
,, 2 
$1 3 
,, 4 

.Tnr~. 31 
Frb. 3 

;Inn. 30 
E ' r b . 2  

Feb. 1 
$1 4 

Jan. 30 .. 31 
Feb. 1 

I ,  2 
,# 3 
,, 4 

Jan. 30 
Frb. 1 
,, 2 
$9 4 

~ 
682 Or. 72 

11 I I  

- 9  9 ,  

11 ,, 

684 Qr. 72 

690 Qr. 72 .. ,. 
9, TI  

~t 1, 

697 Gr. 73 
,, ,, 

706 Gr. 72 
,, ,, 
,, I t  

I t  I I  

711 Gr. 72 
)I ,, 

727 Qr. 72 
8 ,  I *  

728 Gr. 72 
), .I 

I ,  3 ,  

11 9, 

737 Or. 72 
s ) I  

3 1  1 ,  

I* ,, 
I )  ) I  

I I  1, 

758 Gr. 72 
1 9  I S  

759 Gr. 72 
I ,  1 9  

760 Gr. 72 
,I I ,  

777 Qr. 72 
$I 9,  

19 I )  

I t  3 ,  

9 )  9, 

19 o 

792 Cfr. 72 
I* 91 

I1 I8 

IS 1, 

- - 

Positions 
of 

Tclcscope 
durinz 

Obsrrrn- 
tion 

-- .- 

Scconda of Co-1nt iturle 

by 
eaoh 

obscrva- 

- -- 

N 
,, 
s 
,, 

S 

N 
,, 
S 
,, 

N 
8 

N 
,, 
8 
,, 

N 
8 

N 
S 

N 
,, 
5 
9 ,  

N 
,, 
,, 
9 
,, 
,, 

N 
8 

N 
S 

N 
8 

N 
,, 
,, 
s 
,, 
,, 

N 

L 
,, 

Mean by 
- 

Worth South 
6Lu / Star 

- 
I 

1 
1 E, W 

\V, JC 
W. E 
E, \V 

W, E 

w. E 
E, W 
Ir,, W 
W, E 

W, E 
E, W 

E, rn 
\V, E 
W, E 
P, W 

E, W 
IV, E 

W , E  
E, W 

JV. R 
I:, W 
E, \V 
W, Ic 

, W 
X. \V 
W, N 
, E 
W, E 
E, W 

W, E 
E, \V 

W, E 
E, \v 

E. w 
\IT, E 

E, W 
E. W 
\V, E 
\TI K 
W, B 
E, 

W, E 
E, W 
E. W 
W, B 

57.5 

m .  

56.9 

! l o ,  C !  0 t i I 5 28 15.1 ; 65 37 41.8 55.5 

0.5 ... 

... 

0.25 

5 i . 9  
57.3 
57.1 

56.9. 

55'2 
55.8 

16.2 
1 5.6 
15.5 

I 49 49.3 

2 47'43'5 
42'9 

I '  
O ' I  1 0'01 

41'7 
41.7 

. 41'6 

69 16 7.6 

73 53 38.7 
38.7 

0-36 

0 '09  

0.01 

0.04 

1.00 

0.01 

O.O1 

... , I  55.4 I 0 . 6  

I I 

56.7 I ... 0') 

43 ' 4 
43'4 

5 a4 41'4 
40.9 

2 9 45'9 
45'4 
45 '.i 
45'6 

3 17 2.0 

2.1 

a 4 6  9.8 
10.0 

10 13 25.4 
25.8 
26.2 
26.0 

a 50 16.1 
16.3 
16.6 

- 16.4 
16 ,4  
16.; 

7 8 44.6 
45'3 

5 45 41.0 
41'4 

9 23 .10..$ 
30' I 

48 59'7 
58.8 
58 '9  
59'5 
59'4 
59'4 

3 o 4.5 
3 '9  
4 ' 0  
4 ' 4  

0.1 

I 
0 . 2  

1.0 

0.1 

O . l  i 

! 

38.7 
38.7 

65 41 15.6 
1 6 4  

73 15 41'5 
41'7 
4 1 . 7  
41.7 

67 48 54'8 
54.7 

68 19 46.1 
46.0 

81 29 21.7 
21.7 
21.8 
21.9 

73 56 12.3 
12.3 
12.3 
12.3 
12.3 
12.3 

63 57 12-3 
1 2 ' 1  

65 20 15.7 
15.5 

61 41 26.8 
26.6 

73 54 55'5 
55.5 
5.5‘ j 
55'5 . j j . 5  
55.5 

68 5 51.1 
52'0 
52.0 
51.9 

... 

56'8 

56.0 

... 

... I 

I . 57'1 

5 6 8  . .  

55'3 
5 5 . ~  

57'0 
56.3 

55.8 
56.3 
56.2 
56-1 

. 56.8 
j6 .8  

55'9 
56.0 

56.3 
55'9 
55.6 
55.9 

56.2 
j6 .0  
55'7 
55'9 
5.i.9 
jS.6 

56.9 
57'4 

56.7 
6 

5 i . ~  
56.7 

55'8 
56.7 
56.6 
56.0 
56.1 
56.1 

56.6 
55'9 
56.0 
56.3 

56.1 

... 

... 

55'9 

0.1 

0 .2  

0.1 

0 . 2  

0.8 

56.9 

... 

56.2 

0.04 

0.04 

0.01 

0 '04  

0.64 

L 

... 

56.2 

... 



ASTROXOMICAL LATITUDES. 

739. Bu rgpai l i-Co-latitude 7 I" 5' + 
Posit iona 

of 
Telescope 
during 

Observa- 
tion 

W, E 
E, w 

E, W 
P:, \V 
W, E 
W, E 

WS E 
E, W 

W, E 
W, E 
E, W 
E, W 

E, W 
W, E 

E, W 
E, W 
W, E 
\V, E 

W, E 
E, W 

W, E 
E, W 

W, E 
E, W 

E, W 
E. W 
W, E 
W, E 

E, lv 
W, E 

U', E 
W, I3 
E, W 
E, W 

w,E 
E, W 

E, W 
E, W 
W, E 
W, E 

E, W 
W, E 

Position 
of 

Azimutl~al 
atud 

N 
8 

N 
,, 
6 
,, 

N 

N 
,, 
s 
,, 

N 
8 

N 

Li 
,, 

N 
8 

N 
B 

N 
S 

K 
,, 
Y 
,, 

N 
8 

N 
,, 
s 
,, 

N 
,, 

N 
,, 
8 
,, 

N 
S 

i 2 
Z .- 

,""o 
m 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

60 

61 

Star Observed 

795 Qr. 72 
n 19 

807 Or. 78 , 

11 9 1  

811 Qr. 72 
II  ) I  

812 Cfr. 52 
$ 9  9 ,  

9 ,  

833 Gr. 72 
( 9  

83)9 Gr. 72 

1 

850 Or. 72 
,9 I* 

852 Gr. 72 

855 Gr. 72 

873 Gr. 72 

9 ,  

878 Gr. 72 

881 Gr. 72 
,t ,, 
9, 9 9  

888 Qr. 72 
19 ,, 

894 Gr. 72 
91 ,, 
91 91 

11 I )  

895 Ur. 72 
s ,, 

8 v 

0.00 

0.25 

1.00 

0.01 

0.64 

0.01 

0.09 

0.04 

0.36 

0.36 

0.36 

0.16 

0.16 

0.16 

1'21 

Data 

1889 

Jan. 31 
Feb. 3 

Jan. 30 .. 31 
Fab. 2 

,, 3 

Feb. 1 
1 3  4 

Jan. 30 
31 

~ f ; b .  P 
9 8 

Jan. 30 
Fob. 2 

Jnn. 31 
Feb. 1 
,, 3 
, 4 

Jan. 30 
Feb. 2 

Jan. 31 
Fob. 3 

Feb. 1 
$I 4 

JOII. 30 
Feb. 1 
,, 2 
9 4 

Jan. 31 
Fab. 3 

Jnn. 80 
Feb. 1 

1. 2 
St 4 

Jan. 31 
Bbb. 3 

J a n . 3 1  
Feb. 1 

r,  2 
1r 4 

Jan. 31 
Feb. 8 

Obrerrd 
Zenith 

DLtanee 

- 

o I w 

6 56 29.8 
29'4 

9 22 .31.9 
32'0 
31'2 
32.1 

5 28 8.9 
9'1 

o 12  52.2 
52'2 
52.2 
52'1 

5 33 10.0 
1o.a 

5 33 3j'o 
34'7 
35.7 
34.4 

r 29 48.0 
47'8 

1 12 34.7 
34'7 

2 57 53.6 
53'8 

6 51 10.2 
10.7 
10'4 
10.4 

6 36 3 5 . 7  
56.1 

5 59 IZ'O 
12.4 
12.6 
13.0 

7 47 17'8 
17.0 

o 24 14.7 
14.6 
15.8 
15.4 

a 50 16.1 
16.3 

N.P.D. 

o I I, 

64 9 ~7.5 
27.3 

80 a8 28.4 
28.5 
28.6 
28.6 

65 37 49'0 
48.9 

71 18 48.3 
48'3 
48.3 
48.3 

65 32 47'7 
47.6 

65 32 22'0 

21.9 
21.9 
21.8 

69 36 8.8 

. 8.8 

69 53 22.5 
22.4 

68 8 2.7 
a.6 

77 57 6.9 
7'0 
7.0- 
7.1 

77 42 52'4 
52.5 

65 6 44.2 
4 
44.0 
44.0 

78 53 12.9 
1.3.0 

71 30 10.7 
10.7 
10.7 
10.7 

68 15 41.8 
41.8 

' 

0.0 

0.5 

1'0 

0.1 

0.8 

0.1 

0.3 

0.1 

0.6 

0.6 

0.6 

0.4 

0.4 

0'4 

1.1 

Geconds 

by 
each 

observa- 

I 

57.3 
56.7 

56.5 
56.5 
56.4 
56.j 

57'9 
58.0 

56.1 
56.1 
56.1 
56.2 

57'7 
57.8 

57'0 
56.6 
57'6 
56.2 

56.8 
k6.6 

57.2 
57.1 

56.3 
56.4 

56.7 
56'.3 
56.6 

56.7 
56;4 

56.2 
5 6 . 5  
56.6 
57.0 

55'1 
56.0 

56.0 
j6,1 
54'9 
55.3 

68.0 
S8.1 

of Co-lntitude 

Mean by 

Korth 
star 1 

I, 

57.0 

... 

58'0 

... 

57'8 

56.9 

56.7 

57.2 

56.4 

... 

... 

56.6 

... 

... 

58.1 

Soutli 
star 

I, 

... 

56.5 

... 

56.1 

... 

... 

... 

... 

... 

56.6 

56.6 

... 

55.6 

55.6 

... 
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u tl 

o'ag 

0.16 

0.01 

2.15, 

0.64 

0.64 

0.04 

0.01 

1-00 

0.16 

0.25 

0'01 

0'25 

0.09 

0.36 

i 

6 
z 2 
.- 5 "  
& %  
IR 

5% 

53 

54 

55 

56 

67 

58 

59 

' 60 

61 

62 

63 

64 

65 

66 

Star Obrerved 

901 Or. 72 
1 9  99  

31  t t  

S 1  11 

9 1  I I  

9 11 

918 Qr. 72 
- 9  ,, 
,, ,. 
I I ,  

919 Qr. 72 
,, .. 

923 Qr. 72 
1 )  19 

927 Gr. 72 
I *  ,, 
I .  ,, 
v 1  I ,  

930 Or. 72 

939 Gr. 72 
,, ,1 

I* 9 1  

1. $1 

944 Gr. 72 
* 1 1  11 

9, 1 9  

,, , I  

948 Qr. 72 
9 11 

3, 1 )  

952 Qr. 72 
( I  I$ 

935 Gr. 72 
o 11 

958 Gr. 72 
1, I, 

967 Gr. 72 
9 ,  )I 

975 Qr. 72 
., ,I 

980 Qr. $2 
,1 I?  

Data 

1889 

Jan. 30 
9 31 

Ftb. 1 
9 ,  2 
3 3 
11 4 

Jan. 30 
31 

F b .  2 
9 ,  3 

Feb. 1 
31 4 

J n n . 3 1  
Feb. 3 

Jan. 30 
Feb. 1 
,* 2 
,, 4 

Jan. 31 

Jan. 30 
Feb. 1 

8 .  2 
I, 4 

Jan. 31 
Feb. 1 

9 3 
,, 4 

Jan. 30 
Feb. 2 
,, 4 

Jan. 31 
Fab. 3 

Jan. 31 
Feb. 3 

Feb. 1 
1, 4 

Feb. 1 
,, 4 

J a n . 3 1  
Feb. 3 

Feb. 1 
,, 4 

0.5 

0 .4  

0.1 

1 '5 

0.8 

0.8 

0.2 
* 

0.1 

1 '0  

0.4 

0'5 

0'1 

0.5 

0 '3  

0.6 

N.P.D. 

o I n 

71 49 34'0 
34'0 
3 . 0  
34.0 
34'0 
34.0 

66 31 40.4 
40'4 
40'.1 
40.3 

78 1 3  .37'8 
37.9 

73 3 58.8 
58.8 

69 1 2  12-9 
12.9 
12.9 
13.0 

79 36 15.8 

65 42 60.0 
60.0 
59'9 
59.9 

63 a8 20.4 
20.4 
20.3 
20.3 

77 1 38.6 
38.7 
38.8 

67 31 2.8 
2.8 

72 41 52.3 
52.3 

77 29 30'9 
I 

7' 42 33.4 
33.4 

69 35 56.4 
56.4 

74 27 59.1 
50.2 

Ok::~id 
UilUnce 

o I z 

0 43 37'5 
37 '0  
37'2 
37'9 
37'9 , 
37'3 

4 32 r7.a 
16.8 
15'9 
15.2 

7 6 41.2 
42'3 

1 58 4'1 
4 '5 

1 53 4.3'0 
43'4 
4.3 '3  
43'2 

8 30 19.0 

5 2257 '3  
5 7 ' 5  
56.1 
56'5 

7 37 37'0 
36.6 
36.2 
37'0 

5 55 43'9 
42'9 
44'4 

3 34 55.2 
53'9 

1 35 57'3 
56'3 

6 23 34.5 
03j .8 

0 36 37'7 
38.2 

1 30 1.0 

0.7 

3 2 2  3'4 
4 . 2  

I Positions 
Position ( of 

of Telekcope 
Azimuthal 1 dl~ring 

Seconds of Co.lntitude 

stud 

N 
,, 
,, 
9 
,, 
,, 

N 
,, 
8 
4 ,  

N 
8 

N 
8 

N 
,, 
8 
,, 

N 

K 
,, 
s 
13 

N 
,, 
8 
t t  

N 
8 
I I  

N 
8 

N 
8 

N 
8 

N 
f3 

N 
8 

N 
8 

Obserra- 1 tio. 

'8. E 
IT, E 
IT, IC 
E, \V 
E, W 
E, W 

E, W 
E, W 
W, E 
W, E 

E, W 
W, E 

v, F: 
E, W 

W. E 
W. E 
B, \V 
E, W 

E, W 

E , W  
3:. W 
W, If: 
W, E 

W, E 
W, >: 
E, \V 
E, W 

\V3 E 
E, W 
W, E 

E, W 
w, I?, 

W, E 
E, W 

m, E 
E, W 

E. W 
W, E 

E, W 
IV, E 

W, E 
El W 

by 

South 
Star 

-- 

,, 

56.5 

... 

56.1 

54'5 

... 

56.8 

... 

... 

55'0 

... 

55.5 

55'9 

55.5 

... 

55.4 

each 
Mean 

obsrrva- b y l  i-iirtll 
''On 

I, 

56.5 
57'0 
56.8 
56.1 
56.1 
56.7 

57.6 
57'2 
56.2 
5 j .5  

56.6 
55.6 

54'7 
54'3 

55.9 
56 .3  
56.2 
56-2 

56.8 

57.3 
57'5 
56.1 
56.4 

57'4 
57'0 
56.5 
57.3 

54.7 
55.8 
54'4 

58.0 
j 6 . 7  

5.5'0 
56.0 

56'4 
55'3 

55'7 
55.2 

57.4 
57.1 

55.7 
55.0 

/ Star 
-- 

x 

... 

56.6 . 
... 

... 

56.2 

... 

56.8 

57'1 

... 

57.4' 

... 

... 

... 

57'3 

... 



ASTRONO~~ICAL LATITUDES. 

739. Burgpaili-Co-latitude 7 1 O  5' + 

Summary. 

No. of North Stars 40 No. of South Stars 31 
No. of observations 211 

O f  H /I 

Co-latitude by North Stars 71 5 57-01 + 0.064 

d 
z 
2 Z .- 
$ %  
ia 

.- 

Seconds of Co-lntlt ude . - 

Mean by 

Mean Co-latitude 71 5 56-49 f 0.050 

Star Obserred 

Correction for Height above Sea-level + 0 . 0 3  

N.P.D. 

. 

1 h i t  ions 
Poaition of 

of Tclrscope 
Data Azimtll.lial , duri~lg I Lud I Obr*rvu- 

tion 
I - - - - - - . - . - - 

1 
Y0lltll 
Pfdr 
. -  

I 
- - -  

obst~rra- 

Final Co-latitude 71" 5' 56-52 

o , ,, 

3 59 30'9 
32'4 

4 1 1  45.2 
44'5 

4 51 6 0 . 0  
59'8 

;I 46 12.1 
12.9 

6 26 20.1 
20.0 

I 

Obscned 
Zcwi t h 

Distance 

- - - - - - -. 

Xorth 
Stin 

67 

68 

69 

70 

71 

0 I 11 Y 

Astronomical Latitude (A) = 18 54 3-48 + 0.050 

Geodetic Latitude (G) = 18 54 7 .20  

- .  . -  - 

O I ,, 
i 

75  5 28.4 Si.5 

Deflection of plumb-line (A - Q) = - 3 . 7 2  

\ 
i 

~ - --  - 
2 vv by N. SLnrs = 14.25 
2 vv by S. Star. - r I .43  

989' Ur. 72 
r *  ,$ 

996 Gr. 72 
I)  tr 

1013 Cr. $2 

0 r .  72 

1023 Gr. 72 

28.5 

7 5  17 41.1 
41.3 

66 13 57.9 
j ~ g  

78 5 2  8.1 
8.3 

64 39 -36.7 
36.6 

I 
56.8 ' 0.8. ! 0.64 

I 

56.4 

I 
... I 0.8 

j 6 . 1  

55.9 
56.8 

57.9 
57.7 

56.0 
55.4 

56.8 
j6.6 

0.64 

w, 6: 
E, \Y 

' E, 
\v, E 

W, P: 
E, W 

R, W 
W, E 

W, lC 
E, W 

1 eso 
JII 11.  31 
F r b . 3  

Feb. 1 
89 4 

Feb. 1 
9 4 

Feb. 1 
,. 4 

Feb. 1 
,, 4 

... 

... 

57.8 

... 

56.7 

N 
8 

N 
8 

R 
8 

N 
8 

N 
8 

55'; 

. . 

0.3 , 0.9 

o..~ 0.09 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

Latitude .. . 26' 40' Instrument-Zenith Sector No. 1 used as Zenith Telescope 
in. 

Longitude ... 72 38 Mean Height of Barometer 28.60 

Height ... 1065 feet Mean Temperature 7 1 O . O  

0bserve1--Captain S .  G .  Burrard, R.E. 
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ASTRONOMICAL LATITUDES. 

Summary. 

I No. of pairs 24l 
No. of observations 62 

Mean difference between observations taken E, W and those taken W, E = - 0"-22 
Observed Co-latitude (weighted mean) 63" 20' 6".52 + 0".076 

Correction for Height above Sea-level + OU.04 , 

Final Co-latitude 63" 20' 6".56 
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AB8TRACT8 AND SUMMARIES O F  OBSERVATIONS ANXI BEBULTB. 

Latitude . .. 28' 5' Instrument-Zenith Sector No. 1 used as Zenith Telescope 
in. 

Longitude ... 77 54 Mean Height of Barometer 29.33 

Height . . . 699 feet Mean Temperature 53'. 42 

Observer-Captain G .  P .  Lenox Conyngham, R.E. 
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ASTRONOMICAL LATITUDES. 
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ABSTRACTS AND BUMMARIES OF OBSERVATIONS AND RESULTS. (1'77) 

741. Chandaos-Co-latitude 61" 54' + 

Summary. 
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742. C h and i pu r-Co-latitude 68" 33' + 
Latitude ... 21' 27' 

Longitude ... 87 5 

Imtrument-Zenith Telescope 
. in. 

Mean Height of Barometer 29.83 

HfAg h t ... 5 3 f e e t  Mean Temperature 7 5 O . 3  

Observer-Lieut. E .  A. Tandy, R.E. 
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0'35 

0'59 

0'17 

P o w  

0.1764 

0'4900 

0.3249 

oa422j 

o.ooog 

1.2544 

0.3969 

0.0484 

1'6818 

0.0858 

0.3481 

0.0289 

Positions 
of 

Telescope 

tion 

W , E  
ED W 

E, W 
w, 

W, E 
E, W 

E, W 
w, 1 

W, E 
E, w 

. E, W 
W, E 

W, E 
E, W 

E, W 
W, E 

E, W 
W, E 

W E 
E, W 

E, W 
W, HI 

W, E 
E, W 

Btan Obnerved 

1022k1026Gr.80 
9 )  ss 11 

1043 & 1059 Qr. 80 
9s IS 31 

1062 k 1099 Qr. 80 
#I I I  32 

1165 k 1159 Gr. 80 
n 9, 11 

1181 k 1206 Gr. 80 
I )  I, )I 

1223 k 1233 Or. 80 
,, *I ,, 

1343 & 1350 Or. 80 
n I. w 

1363 k 1368 Or. 80 
s t  *I 11 

1896 k 1401 (3r.80 
IS n 8 ,  

1407 k 1411 Gr. 80 
$ 9  1 s  7, ' 

leL9 & 1462 (fr. 80 
9, *, 9 3  

1466 k 1478 Qr. 80 
I, 1, I,  

Half e? the 
Observed 

Differenceof 
Zenith Distances 

I tt 

'+ 2 15.34 
15.97 

- 16 58.29 
57'35 

- o 54'37 
54'79 

+ a 39'83 
41.36 

- 8 37'95 
38.93 

+ 13 58'15 
59.46 

+ 5 55-75 
56-83 

- 14 34'27 
35.42 

- 17 54'59 
53.88 

+ 3 13-36 
12-74 

+ 5 59'46 
6 1.61 

- 21 31-56 
3a.84 ' 

Date 

1899 

Mar. 16 
,, 17 

Mnr. 16 
,, 17 

Mar. 16 
1, 17 

Mar. 16 
9,  17 

Mar. 16 
,, 17 

Mar. 16 
,, 17 

Mar. 16 
,, 17 

Mar. 16 
9 ,  17 

Mar. 16 
r,  17 

Mar. 16 
,s 17 

Mar. 16 
9, 17 

Mar. 16 
,, 17 

Beconds of 
Co-latitude 

E:ttf 

o I 

I 48 

I 58 

9 8 

3 45 

o 35 

5 21  

5 29 

4 28 

3 12 

z 51 

11 31 

8 3 

obser- 
vation 

N 

Mean 

n 

I 
25'23 
2j.87 

24.80 
2j.73 

25.62 
25.18 

25.86 
27.37 

26.50 
25.50 

16'45 
27-73 

24.82 
25.86 

26.79 
25'59 

27.19 
27.84 

16.66 
~ 5 . 9 %  

25'52 
2j.60 

26-47 
25-13 

25-55 

25'27 

15-40 

26.62 

26.00 

27-09 

as-34 

26.19 

Y.52 

, 26-32 

16-56 

15'80 



ABSTBACTS AND SUMMARIES OF OBSEBVATIONS AND RESULTB. (179) 
1 

742. C h a n d i p u r-Co-latitude 68" 33' + 
t 

d 
!z 
1 P, 
8 %  
rA 

18 

14 

15 

16 

17 

18 

19 

20 

21 

2a 

23 

; 24 

26 

26 
a 

27 

* 

Stan Observed 

1490 & 1494 Gr. 80 
-9 91 I, 

1499kl504Gr .80 '  
(9  I) I )  

1504 & 1526 Qr. 80 
1 t* 91 

1588 & 1595 Qr. 80 
17 11 91 

1599 & 1632 Qr. 80 

1687 & 1650 Gr. 80 
I#  ,, ,, 

1650 & 1662 Or. 80 
I I P  ( 9  

1668 & 1672 Qr. 80 
9~ 11 n 

1685 It 1686 Gr. 80 
91 I* 9s 

1691 & 1701 Qr. 80 
I* + 11 

1701 & 1705 Gr. 80 
)I 81 II 

1705k1713Br.80 
ID 21 II 

1691 & 1713 Gr. 80 
19 .. SI 

I n 7  & 1731 Qr. 80 
91 IS 13 

1758 & 1767 Gr. 80 
(I I )  IP 

Date 

1899 
Mar. 16 
,, 17 

Mar. 16 
,r 17 

Mar. 16 
r r  17 

Mnr. 16 
1 3  17 

Mar. 16 

Mar. 16 
,, 17 

Mar. 16 
,, 17 

Mar. 16 
,, 17 

Mar. 16 
17 

Mar. 16 
,, 17 

Mar. 16 
13 17 

Mar. 
r,  17 

Mar. 16 
H 17 

Mar. 16 
,, 17 

Mar. 16 
, 17 

o 

r - 1 6  

0.29 

0.57 

o.11 

0.47 

0.61 

0'31 

0.01 

1'11 

0.21 

0.16 

0.40 

0'77 

e 'oq 

0.43 

~ ~ ~ t ~ f  
'lstances 

I 

9 29 

I 

, 8 55 

4 45 

8 46 

l o  58 

10 44 

- r 49 

14 27 

11 ~g 

11 32 

l 6 , . 1 1  r o  

11 7 

6 40 

17 19 

Pow 

8 

Positions 
of 

Tele#cope 
darlng 

obsen.- 
t ~ o n  

E, W 
W, E 

W , E  
E, W 

E W 
W, I% 

W, E 
E, W 

E, W 

W, E 
E, W 

E W 
w, E 

W, E 
E, W 

E, W 
W, E 

W, E 
En w 

E, W 
W, E 

W , E  
E, W 

W, E 
E, W 

E, W 
W, E 

E, W 
W, E 

1.3456 

0'0589 

0'2274 

o.orzr 

0.1546 

0 . 3 7 ~ 1 ,  

0-0961 

o ' o o o ~  

, m t 3 2 ~  

0.0165 

ore154 

0~0960, 

0.3557 

W W I ~  

0.1849 

' 

, 

Mean 
of N. P. D'r 

- I  a 

68 30 56.84 
56.78 

6 8 3 4  2.72 
2.67 

. 68 50 53'53 
~ 3 . 4 ~  

68 22  t9.05 
18.98 

68 19 14-91 

68 32 50-01 
49'93 

68 46 22-15 
22.07 

68 12 11.19 
21'10 

$8 j o  23.90 
23-81 

68 24 59-26 
59'18 

68 38 31-08 
31.01 

6 8 5 o a 6 . w  
25'92 

68 36 54.18 
54'09 

68 36 52.33 
5 1 . 3  

68 31 55-16 
55.08 

Half of the 
Obsened 

Difference of 
Zenith Distancm 

I II 

+ 2 30.14 
30.49 

- o 35.46 
37-41 

- 17 28.45 
27'54 

+ I 1-54 
6 58 

+ 14 11-53 

+ o 36-37 
36.84 

- ra 56-58 
55.08 

+ I 5-34 
4 '32 

+ 3 2-19 
4-14 

+ 8 26.49 
26-59 

- 5 5.36 
4.47 

- 1 7  0-,5 
0.63 

- 3 a%.aq 
2 ~ 5 8  

- 3 26-27 
26.45 

+ I 30.36 
32.20 

P* 
I 

.", .- 

1.0 

0.7 

0'7 

1.0 

0.7 

1.0 

1.0 

. 1'0 

1'0 

0.6 

0.6 

0.6 

0.6 

1.0 

1.0 

Seconds of 
Co-latitude 

bfb:,",","h 
vat~on 

I! a 

I $  
26.98 
27.27 

27.26 
25-26 

25.08 
Z j ' j ? .  

26.59 
25.56 

26.44 

26.38 
26.77 

23-57 
26.99 

26.53 
25.42 

26.09 
28.06 

25.75 
25.71 

25.72 
26.54 

a5.8j 
25'29 

25-89 
24-51 

26.06 
25.79 

. 25-52 
2728 

zf.13 

16-26 

25.40 

26-08 

26'44 

16-58 

26-28 

25.98 

~ 7 . 0 8  

25-76 

26.13 

25.57 

25-20 

25-93 

26.40 



ASTI1OROMIC.kL LATITUDES. 

742. Chandi pu r-60-latitude 68" 33' + 

Puu 

0-002; 

0'1177 

0.3969 

o ' q w  

0'5329 

0.0400 

I 

0.0001 

0.1355 

0'3833 

0.0324 

0.0169 

0.0858 

0 ' 1 1 2 0  

0.3249 

1.6745 

1.2569 

0'0280 

0.1294 

0.6318 

d z .i; 
C a. .- 
& %  
(I) 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

? 

. 
Stam Obaerred 

1912 & 1929 Or. 80 
8 ,  I( 

1929 & 1954Gr.80 
,I  )a 12 

2017 & 2020 Gr. 80 
,I 1) 21 

2029dc2032Qr.80 
I 91 IS 

2048 & 2104 Gr. 80 
1, 31 r) 

2124 & 2127 Or. 80 
>I I, I ,  

2143 & 2150 Cfr. 80 
JS YI II 

2205 & 2256 Qr. 80 
>s 8 18 

2256 & 2225 Or. 80 
I n  11 ,I  

2283 & 2311 Gr.80 
31 a s  n 

2327 & 2367 Gr. 80 
> I  II I) 

2364t2370Qr.80 
21 38 )I 

2370 k 2377 Or. 80 
II II 91 

2m4 dr 24Q8 Or. SO 
,, 19 ,I 

2414 dc 2437 Gr. 80 

2487 & 24.43 Cfr. 80 
1 9  (9 o 

2351dc24iSOr.80 
II PI )I 

2475 & 2482 02. 80 
B I* ,I  

2560 & 2576 (fr. 80 
I )  ,, 

Date 

18N 

Mar. 14 
,, 16 

Mar. 14 
15 

Mar. 14 
,, 15 

Mar. 14 
,, 16 

Mar. 14 
tr 15 

Mnr. 13 
, ,t 14 

Mar. 13 
I* 14 

Mar. 13 
14 

Mar. 13 
,, 14 

Mar. 13 
I, 14 

Mar. 13 
,I 14 

Afar. 13 
, 1.1. 

Mar. 13 
7 14 

Mar. 13 
, 14 

Mar. 13 

Mar. 13 
,r 14 

Mar. 13 
,, 14 

Mar. 13 
,* 14 

Mar. 13 
14 

0 

0.06 

0'41 

0.63 

0.30 

0.73 

0.10 

0.01 

0 '44 

0.74 

0.18 

0.13 

0.35 

0 ' 4 0  

0.57 

1 ' 83  

1'34 

0 ' 20  

0.43 

0.95 

Mean 
of N. P. D'r 

0 1 "  

68 34 35.73 
35.64 

68 16 2.37 
2.27 

68 36 2.- 

2 ' 0 2  

6 8 3 5 2 3 - 7 0  
23-62 

68 23 56-43 
56.36 

'68 16 8.60 
8-55 

68 45 7.94 
7'88 

68 I I 51-57 
51.52 

68 10 44.66 
44'59 

68 49 4.3.64 
43.60 

68 32 15.70 
15.65 

6 8 3 1  0.87 
0.82 

68 1 2  55.18 
55.14 

68 43 3.q1 
3'88 

68 28 15.75 

68 49 43-39 
43'34 

6 8 4 9 1 7 - 2 0  
17.16 

68 25 30.25 
30'22 

68 35 24-18 
24.17 

::::if 
Distances 

o I 

3 5 

3 24 

17 28 

9 55 

17 26 

I 16 

4 58 

8 23 

8 22  

6 20 

~g 19 

8 32 

8 52 

l o  25 

5 5 

5 ay 

5 1 2  

5 35 

9 43 

Positions 
of 

Telsscope 
during 

Obserrs- 
tion 

E, W 
W, E 

W , E  
E8 w 

E, W 
W, E 

W , E  
% w  

W, E 
E, W 

W, E 
E, W 

R, W 
W, 

E, W  
W, l3 

W, E 
EI W 

W, E 
E, W 

E. W 
W, E 

W , E  
E, 'A' 

E, W 
W, E 

W, E 
E, W 

E, W 

W, E 
E, W 

E , W  
W, E 

W, E 
E, W 

E, W 
W, E 

p, 
I 
5 - 
PC .- 
a 

3 

0.7 

0.7 

1.0 

1.0 

1 '0 

1 - 0  

1'0 

0'7 

0 . 7 .  

1.0 

1.0 

0.7 

• 

0'7 

1.0 

0 '5 

0 .7  

0 '7 

0 '7 

0.7 

Seconds of 
Half of the Co-laticude 

Oheerred II..: Difference of 

Mean 

n 

25.91 

26'38 

25-34 

25-67 

25'24 

25.77 

25'98 

25.53 

25-13 

26-15 

26.10 

25.62 

26.3; 

26-54 

24-14 

24-63 

25.77 

25'54 

26.92 

Zenith Distances bzb::zh 

II 

- I 9'6.3 
9.92 

+ 17 u.60 
23'51 

- 2 36.66 
36.77 

- I 57.99 
57'99 

+ 9 29'29 
28'39 

+ 17 17-25 
17-14 

- I a 
41-07 

+ 21 33.26 
34.70' 

+ ra 39'48 
41.73 

- 16 17.27 
17'67 

+ I 10.09 
10.75 

+ . o  24-18 
25.36 

+ 20 30.67 
31.74 

- 9 36.85 
37.87 

+ 5 8.39 

- 16 18-22 
19.26 

- 1 5  51.54 
51.28 

+ 7 55'07 
55'55 

- I 56.87 
57.65 

N 

26-10 
25.72 

26.97 
25.78 

25'43 
25.25 

25'71 
25.63 

25'72 
24.75 

25-85 
25.69 

25.15 
26.81 

25.83 
26.21 

24'14 
26-32 

26.37 
. 25'93 

25.79 
26.40 

25.05 
26.18 

25 .8 ;  
26.88 

27.06 
26.01 

24-14 

25.17 
24.08 

25.66 
2j.88 

25-32 
25'77 

27'.31 
26.52 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND ItESULT9. (181) 

742. C hand ipu r-Co-latitude 68" 33' + 

Summary. 

NO. of pairs 49 
NO. of observations 95 

d ,  R .,- 
z -  .- 
a.3- g o  

-. 

47 

48 

49 

Mean difference between observations taken E, W and those taken W, E = - 01/.54 

Observed Co-latitude (weighted mean) 68" 33' 25".97 + OW.061 

Correction for Height above Sea-level 0".00 

Date 

1899 

Mar. 13 

Mar. 13 
,, 14 

Mar. 13 
2, 1J 

Stan Observed 

2576 & 2582 (fr. 80 

2641 & 2656 Qr. 80 
. I* 

2710dr2765Qr.80 
9 ,  ,, I ,  ' 

Final Go-latitude 68" 33' 26"*97 

0 1  M I! 

Astronomical Latitude (A) = 21 26 S . 0 3  + 0.061 

Geodetic Latitude IG) = 21 26 36.99 

Fb!;' 
Distances 

D I 

9 31 

1 2  6 

1 1  47 

Deflection of plumb-line (A- G) - 2.96 

2  P = 4 1 . 9  f P v v =  16'759.3 i . 

P a v  

0.0365 

0.2116 

1.0816 

PI 
I 
Y - 
M .- 

0 .5  

1 ' 0  

1 . 0  

a 

0.27 

0.46 

' 1 - 0 4  

Positions 
of 

T e l e ~ ~ o p e  
during 

Obserra- 
tion 

W, El 

W, E 
1, w 

E,W 
W, E 

Half of the 
Observed 

Difference of 
zcnlbh ~ i s t a n c u  

n I 

- 1 4  25.26 

+ 10 30.70 
31.42 

- o  57-83 
5 7 . 1 1  

Meen 
of N. P. D's 

. I  m 

68 47 ij1.50 

68 22  54.46 
54'44 

6 8 3 4 2 1 . 4 0  
22.40 

Seconds of 
Co-latitudo 

bzb:zh 
vation 

m I 

I 
26.24 

25.16 
25.86 

24.57 
ag.ag 

26.24 

23.51 

24.93 - 



ASTBONOMICAL LATITUDES. 

743, C hand u ria-40-latitude 64" I 5' + 
Zafifude . . . 25' 44' Inetrument-Zenith Telescope 

in. 
Longitude .... 88 25 Mean Height of Barometer 29.87 

Heiyht ... 160 feet Mean Temperature 50°.1 
Observer-Lieut. H .  M. Cowie, R.E. 

PI 
I 

", .- 

1'0 

1.0 

0.7 

1'0 

0'7 

0.7 

0 '7 

0 '7  

0.7 

1 .0  

0.7 

0.7 

0.7 

0.7 

0.7 

Seconds of 
Co-latitude 

,,,. each 
obser- 
vation I L  

Y II 

27.61 
28.62 18-12 

27.80 
28.44 28-12 

28.69 28'69 

28.60 
28.4.3 18-52 

28.96 
28.83 28.90 

28'25 
28.11 28-18 

28-49 28'49 

28.88 
28.21 28.5j 

28.75 
28.63 , 28.69 

28.03 
27'99 28.01 

27-36 
a8.71 28'04 

27.54 
28.11 27-81 

28-29 
27-40 17-85 

28.66 
28.28 2847  

28.41 
27.93 28.18 

d 
Z .z a a .- 
:% 
03 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

la  

1s 

14 

16 

0 

0.06 

0.06 

0.63 

0-46 

0.84 

0 . 1 2  

0'43 

0.49 

0.63 

0.05 

0.02 

0 3  

0.21 

0.41 

0.12 

Pow 

0.0036 

0.0036 

0.2778 

0.2116 

0'4939 

o.0101 

0.1294 

0.1681 

0.2778 

0.0025 

0-0003 

0.0370 

0.0309 

0.1177 

o . o ~ o r  

Stam Obsewed 

1 5 9 2 & 6 N e w c o m b  
II II I I  

1 0  & 1 4  Kewcomb 
)I >I  31 

28 & 87 Newcomb 

65 & 64 Newcomb 
IS > I  ~1 

76 & 82 Newcomb 
II I S  ,, 

76 6; 88 Newcomb 
I 11 I ,  

98 & 102 Neweomb 

105 & 130 Newcomb 
7 9  

115 & 130 Newcomb 
II IS JP 

368 Cfr. 80 & 161 Newo. 
IS 19 n r,  

196 dc 208 Newcomb 
II JJ 11 

208t211Newoomb 
,, ,, ,, 

218&234Newcomb 
n 11 11 

216 dc 284 Newcomb 
II II IJ 

481 Newc. dc 1272Gr.80 
1, I, 91  II 

Date 

1901 

Dec. 29 
,, 31 

Dec. 29 
9 31 

Dec. 31 

Dec. 29 
I 31 

Dec. 29 
,, 31 

Dec. 29 
,, 31 

Dec. 31 

Dec. 29 
I, 31 

Dec. 29 
,I 31 

Dec. 29 
,I 31 

Dec. 29 
~r 31 

Deo. 29 
,I 31 

Dec. 29 
1, 81 

Deo. 29 
8 31 

Dec. 29 
tr 31 

Egt~' 

0 ,  

19 36 

10 48 

30 15 

11 47 

18 j g  

18 56 

14 14 

23 58 

24 I 

3 51 

23 7 

23 15 

16 48 

16 17 

13 qg 

Half of tlie 
Observed 

Difference of 
Zenilh Distances 

I N 

+ I I  5.58 
6-44 

- I a 
54.64 

+ o 41.11 

+ 27 I 5.57 
. 15.a8 

+ 17 48.67 
48.44 

+ 14 22-15 
21.92 

+ 7 15.07 

+ jo 10'81 
10.08 

+ 33 34-25 
34.08 

- 21 20.59 
20.65 

+ 23 0.49 
1.86 

+ j 1  12-80 
13.39 

- 1 5  53.76 
54'64 

+ 5 19-08 
18.72 

- 4 26-55 
a7'oj  

Positions 
of 

Telescope 
during 

Observs- 
tion 

W , E  
E, W 

E, W 
W, E 

E, W 

E, W 
\V, E 

W, R 
1, w 

W, E 
E, W 

W, E 

W, E 
EJ W 

W, E 
E, W 

W, E  
E, w 

E, W 
W, E 

W,E 
E, W 

E,W 
WI 

E, W 
WI E 

W, E 
E, W 

of " 

O I X  

64 4za.o.q 
22.18 

64 33 22-92 
23-08 

64 14 47'58 

63 48 13.03 
13'15 

63 57 40.29 
40'39 

64 I 6-10 
6.19 

64 8 13.41 

63 45 18.07 
18.13 

63 41 54.50 
54'55 

64 36 48.62 
48.64 

63 ga 26.87 
26.8j 

634414 .74  
14.72 

643112.05 
12.04 

64 l o  9-58 
9'56 

64 19 54.97 
54'98 



ABSTRACTS AND SUMMARIES O F  OBSERVATIONS AND RESULTS. (183) 

6 
!z .: 
> .- 
2% rn 

16  

17 

18  

19 

20 

21 

22 

23 

24 

25 

26 

27 . 

28 

29 

30 

91 

32 

pl 

II 

5 

0.7 

0.7 

0.7 

1 .0  

1.0 

1.0 

1.0 

1.0 

0.4 

1-0  

1.0 

1.0 

0.7 

1.0 

0.7 

1.0 

1.0 

Stam Obnerred 

461&482Newwmb 
19 99  PS 

485 & 495 Newcomb 
I )  (9  M 

495 & 505 Newcomb 
$7 IT PI 

l378Qr. 80k 531 Newc. 
,, I) 7 I,  

554 k 558 Newcomb 
11 3 )  I 

668 & 578 Newcomb 
3, 9, " 

607 & 621 Newcomb 
9 ,  t* 1 

623 k 630Newcomb 
I I  (9  9 1  

273 & Zi8 Newcomb 

282 Newc. & 741 Qr. 80 

I# 91 11 1s 

304 & 309 Newcomb 

1, ,I II 

329 & 342 Newcomb 

19 I. 7, 

359& 970 Newcomb 

a82 & 387 Newcomb 

I. I# 9, 

894Newc. S 1060 Qr. 80 

410k411  Newcomb 

11 11 11 

426& 438 Newcomb 

n n 13 

0 

0.06 

0'17 

0.38 

0.40 

0'19 

r.13 

0 .27  

r.18 

0.17 

0.18 

0.27 

0.11 

1-31 

1.00 

0.58 

1.05 

0.37 

P o 0  

0.0015 

o . o z o a '  

0-1011 

0.1600 

0.0361 

1-2769 

0.0729 

1'5924 

0.0116 

0.0324 

0'0729 

o.orar 

1'1013 

D'OOOO 

0'2355 

1'1or5 

0'1.369 

,,& 

1901 

Dec. 29 
,r 31 

Dec. 29 
, ,  31 

Dec. 29 
,, 31 

Dec. 29 
., 31 

Dec. 29 
1, 31 

Dec. 29 

Positions 
of 

Telescope 
dur~ng 

Obserra. 
tion 

W,E 
EI W 

E, W 
w, 

W, E 
E, W 

W, E 
E, W 

B, W 
W, E 

W, E 
E, W 

E, W 
W, E 

W, E 
E, W 

E, W 

E, W 

W, E 

W. E 

E. 'CV 

It, W 

w, E 

W, E 

E, W 

w, E 

W, E 

EI, W 

W, E 

W, E 

E, W 

> 

:zL:f 
Distances 

0 ' 
13 38 

I ~j 

I 12 

19 

3 39 

13 26 

Mean 
of N.P. D's 

0 '  Y 

64 928 .99  
29'00 

64 7 47-72 
47'74 

64 l o  37-38 
37'41 

64 46 42.27 
41'34 

64 32 2.96 
3'04 

64 34 54.49 
54'59 

64 21 10-oo 
10'15 

64 39 
26.01 

63 58 59.36 

64 29 1.0.16 

10.11 

64 9 31.04 

3O.99 

63 55 17'10 

17'07 

32 49.38 

63 50 18.76 

18'72 

64 41 3 0 . 6 ~  

64 46 32-18 

32'15 

63 45 47'15 

47' 18 

3 1 1  
Dec. 29 

$ 8  31 

Dec. 29 
3 31 

1902 
Jan. 1 

1901 
Dec. 30 

1902 
Jan. 1 

1901 
Dec. 30 

1902 
Jan. 1 

1901 
Dec. 30 

1902 
Jan. 1 

1901 
Dec. 30 

Dec. 30 
1909 

Jan. 1 

1901 
Dec. 30 

Dec. 30 
1902 

Jan. 1 

1901 
Dec. SO 

1902 
Jan. 1 

Half of the 
Observed 

Difference of 
ZeniLh Dhtunces 

P I 

+ 5 59-18 
59.07 

+ 7 39'93 
40.39 

+ 4 49-67 
50.89 

- 31 14.75 
14.54 

- 16 35.02 
35.25 

- 19 24-94 
25.76 

- 5 42.36 
42-21 

- 23 57-98 
60.12 

+ 16 18.87 

- t3  42.00 

42.52 

+ 5 57.34 

57.28 

+ 20 10.67 

11.49 

- 17 22.63 

+ 25 9'86 

10.78 

- 16 2.05 

- 31 4.81 

5.51 

+ 19 41-38 

41.13 

I 
I I  I I  

I 7 

8 19 

. 
28 12  

7 10 

19 49 

31 26 

18 47 

21 9 

33 I 

13 15 

Seconds of 
Co-IatiLude 

bzb:,",","h 
ration l i  

I ,I 

28.17 
28.07 28.12 

27.65 
28.13 27.89 

27'0.5 
28.;0 27.68 

27'52 
27.80 27.66 

2i.m 
27.79 27'87 

29'5.5 
28.83 29'19 

27.64 
27'94 27'79 

27-87 
25.89 26.88 

28.23 28'23 

28.16 

27'59 27'88 

28.38 

28.27 28'33 

27.77 

28.j6 28.17 

26.75 26.75 

28-62 

q . 5 0  29.06 

'8.64 28.64 

27.37 

26.64 27.01 

28.55 

28.31 28'43 



ASTRONOMICAL LATITUDES. 

743. C hand u ria-Co-latitude 64" I 5' + 

Summary. 

No. of pairs 41 

No. of observations 74 

Mean difference between observatio~is taken E, W and those taken W, E = - 0". 15 

Observed Co-latitude (weighted mean) 64" 15' 28".06 + OV.058 

- Correction for Height above Sea-level + ON.O1 

2 P - 34.1 / TP00-10.1242 I 

0 

0.96 

0.34 

0.31 

0.04 

0.62 

0-28 

0.18 

0 . ~ 6  

1 0.15 

PC 
II 

57 .- 

1.0 

1 -0  

1'0 

1.0 

0 '4 

0'7 

1 '0  

0'7 

0.7 

Final Co-latitude 64" 15' 28".07 

P o 0  

0 . ~ 2 1 6  

0.1156 

0.0961 

0-0016 

0.1538 

0.0549 

0.0324 

0.0907 

0.0158 

d 

5.i .- 
f %  

m 

33 

34 

35 

86 

87 

38 

39 

4a 

41 

0 1 1  1 

Astronomical Latitude (A) = 2 5  44 31.93 +0 .058  

Geodetic Latitude (G) = 25 4 27.47 

Mean 
of N.Y. D'a 

0 1  Y 

64 48 20.69 

20';o 

64 a 42.32 

42-52 

64 6 9.09 

9'3' 

63 59 43'88 

44.12 

64 4 8.23 

64 8 40.57 

40'92 

64 45 44.50 

44'95 

64 30 49.72 

64 15 54.61 

Deflection of plumb-line (A-Cf) = + 4.46 

Gtara Observed 

1179 Gr. 80 d; 440 Newc, 

9,  7) 3, 9, 

638 d; 647 Kewcomb 

., ,, 

657 & 669 Newcomb 

91 3) I 

689 & 697 Newcomb 

19 91  31 

726 & 740 Newcomb 

727 & 740 Newcomb 

II I )  YD 

758 & 768 Newcomb 

11 (1 ~1 

781 t 794 Newcomb 

816 & 827 Rswcomb 

Hnlf of the 
Ohserred 

D~ffrrence of 
Zen~Lh 1)letances 

I u 

- 3a 53-12  

54.07 

+ 12 45'97 

45.98 

+ 9 18-66 

18.43 

+ 15 44-10 

43-93 

+ 11 19.21 

+ 6 46'75 

47-32 

- 30 16' 10 

16.96 

- 15 2zsoa 

- o 26.70 

Seconds of 
Co-lat~tude 

--;'F obscr- 

;tzt~f 
I)lstonces 

o t  

8 5.3 

17 27 

16 6 

14 57 

t i  24 

12 28 

15 58 

2 20 

30 45 

Dnte 

1901 

nec. 30 
1 DC2 

Jan. 1 

1901 
Dec. 30 

1902 
Jan. 1 

I901 
Dec. 30 

1002 
Jan. 1 

1901 
Dcr. 30 

1002 
Jan. 1 

1901 
Dec. 30 

Dec. 30 
1902 

Jan. 1 

1901 
Dec. 30 

1909 
J ~ I I .  1 

Jan. 1 

1901 
Dec. 30 

vatlon 

.e 

27.57 

26.63 

28-29 

28-50 

27.75 

27.74 

27'98 

28.05 

27.44 

27.31 

28'24 

~ 8 . ~ 4 9  

27'99 

27.70 

27-91 

Positions 
of 

Telescope 

:;;;;:a- 
tion 

W, E 

E, W 

E, W 

W, E 

W, E 

E, m7 

E, W 

W, E 

E, W 

E, W 

W, E 

W, E 

E. W 

E, W 

W, E 

Y 

2 7 ' 1 0  

28-40 

8 

27.75 

28.02 

27-44 

27.78 

28'24 

27.70 

27.91 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

Latifude ... 2A0 59' 

Longitude ... 69 54 

Height . . . 349 feet 

Insirumeni-Zenith Telescope 
in. 

Mean Height of Baromeier 29'67 

Mean Temperature 5 4 O . 1  

Observer-Lieut. H .  M .  Coaie, R.E. 

6 
$3 .; 
2 %  
'E ." 
m o 

m 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

1 4  

16 

Stus Obaertd 

10 & 14 Nercomb 
19 I I  11 

76 Qr. 80 & 36 Newc. 
IS 31 Is ,, 

36 Newc. & 113 Or. 80 
I I  13 I, ,, 

186 & 160 Qr. 80 
91 15 I D  

136 & 181 Gr. 80 
,, ,, I$ 

185Qr.80&79Newc.  
8) 9, (1 91 

82 & 93 Newcomb 
I I,  11 

88 k 93 Newcomb 
,I 9, 9, 

97 & 108 Newcomb 
12 11 s 

118 k 121 Newcomb 
2, 11 I 

296 k 317 a.80 
11 II 3, 

334 k 339 Qr. 80 
91 I, PI 

141 k 156 Newcomb 

161 Newo. & 414Qr. 80 
I )  IS )I IS  

414 Gr. 80 k 185 Newc. 
1, , I  Is I* 

Data 

1900 

Dec. 27 
,, 28 

Dec. 27 
,, 88 

Dec. 27 
,, 28 

Dec. 27 
,, 28 

Dec. 27 
,, 28 

Dec. 27 
,, 28 

Dec. 27 . 28 

Dec. 27 
,, 28 

Dec. 27 
28 

Dec. 27 
,, 28 

Dec. 27 
r r  28 

Dec. 27 
1 28 

Dec. 27 

Dm. 27 
9, 28 

Dec. 27 
1, 28 

E:t:f 
DiaLances 

0 I 

lo 49 

5 18 

5 39 

6 19 

6 26 

21 49 

19 41 

19 38 

16 8 

4 1.3 

7 45 

4 33 

8 4 

3 40 

3 57 

Position8 
of 

Telescope 
during 

Obserra- 
tion 

E, W 
w, 6: 

W, E  
E, W 

E, W 
wt E 

W, E 
E, W 

W, E 
E, W 

E , W  
W, E 

W, E 
E, W 

W, E 
E, W 

E, W 
w* E 

W, E 
E, W 

E, W 
W, E 

W. E 
Ep w 

E, W  

E W 
w, 1 

W, R 
E, W 

p( 

U 
2 
.- M 

1.0 

t 

0'7 

0.7 

0.7 

0.7 

1.0 

0.7 

0.7 

1.0 

1.0 

1'0 

1'0 

0'7 

0.7 

0.7 

Mean 
of N.  P. D's 

0 ' "  

64 33,41'r4 
41.3' 

64 57 44.28 
44'34 

65 19 5-09 
5'14 

65 z 4'48 
4'51 

64 55 44'09 
44'12 

65 535'90 
35.92 

64 40 30'2a 
30' 25 

64 43 55-90 
55'92 

65 12 43.70 
43'71 

65 17 12..37 
12.38 

64 55 35-91 
35'93 

64 42 17-13 
I7.74 

64 40 11.z8 

64 48 47.19 
47'18 

65 6 27.86 
27'85 

u 

0.11 

0'23 

0.29 

0.04 

0.70 

0.48 

0.03 

0.56 

0.10 

0'1.3 

0'43 

0.61 

0.01 

1.14 

1.03 

P o w  

0.0121 

0.0370 

0.0589 

o'oolr 

0'3430 

0.2304 

0.0006 

0.2195 

o.0100 

0.0169 

0.1849 

0.3721 

o'oool 

0'9097 

0.7416 

Half of the 
Observed 

Difference of 
Zenith lfi8tances 

I H 

+ 27 31.~31 
31.83 

+ 3 28.42 
28.89 

- I 5249 
51'68 

- o ga.14 
51-46 

+ 5 27'83 . 
28.03 

- 4 21-49 
12-89 

+ 20 41.51 
4a-43 

+ 17 16.56 
15.97 

- 1 1  31.29 
30'84 

- 15 59-77 
59.76 

+ 5 37-19 
37-30 

+ 18 56-17 
55.05 

+.a1 1-45 

+ 12 27.21 
26.17 

- 5 13.60 
14'58 

Seconds of 
Co-lahitude 

b:,,:::-h ern 
ration -- l a .  

Y 

12.53 
13'14 

12'70 

1j.z.3 

12.60 
13.46 

12.34 
13.05 

11'92 
12.15 

13.41 
13.03 

12.73 
12.68 

12.46 
11.89 

1a.41 
12-87 

12.60 
1a.62 

13.10 
13'23 

13'90 
1Z.79 

1.73 

14'40 
13-35 

14.26 
13.27 

It 

12'85 

13.97 

13.03 

12.70 

12-04 

13.22 

12.71 

12-18 

12-64 

12.61 

13'17 

13-35 

7 3  

13'88 

13-71 



ASTRONOMICAL LATITUDES. 

744. C h anga-Co-latitude 65" I' + ' 

P v v  

0.8;81 

o'ojlo 

0.0438 

0'3619 

O.OC(I 

0.0121 

0.6054 

0.1418 

0.0049 

0'1156 

0.0400 

0.0907 

0.0370 

0.022; 

0.0339 

0.0016 

0.0011 

0'1120 

0'0137 

p, 
II 

2 
0.7 

0'7 

0.7 

0.7 

1.0 

1.0 

0.7 

0.7 

1.0 

1.0 

1.0 

0-7  

0.7 

0'7 

0.7 

1.0 

0.7 

0.7 

0.7 

Half of the  
Observed 

Difference of 
Zenith Di.abnces 

I Y 

- 17 2 3  1 
21.41 

- 14 0.24 
0.86 

- a j  43.42 

+ 18 9.42 

+ 17 -36.81 
37.00 

- 6 16.51 
16.25 

- 9 59.05 
1 0  0.39 

- 19 16.64 
16.58 

- 25 24.66 
24.69 

- lo 53'33 
53.59 

. + 12 27.64 
27.70 

- 25 53.45 
53.58 

- 4 30.56 
31-21 

- 25 48'47 
48-22 

- H 26.36 
27'43 

- 14 56.16 
56.07 

+ 6 10.02 
9.87 

+ 1 3  18.01 
18'38 

- 12 2 

29.77 

c 

1.12 

0'27 

O.Zj 

0'72 

0.21 

0.11 

0.93 

0'4j 

0.07 

0.34 

0.20 

0.36 

0.23 

0.18 

0'22 

0.04 

0.04 

0'40 

0.14 

Seconds of 
Co-latitude d 

z .3 
.- 
2 %  m 

16 

17 

18 

19 

20 

21 

23 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

by each 

vation 

,I 

rj'oo 
14'71 

13.32 
12-69 

12.99 

1 ~ ~ ~ 6  

12'45 
11.61 

12'50 

12.75 

14.36 
12.97 

13.17 
13.20 

11.82 
13'79 

13'23 
12.93 

I 1. jZ 
12.55 

13'18 
13.01 

11.85 
12-16 

12.81 
13.03 

13.06 
11'98 

12.65 
12.74 

12-87 
11.69 

12.17 
12'51 

12.90 
12.85 

Positions 
of 

Telescope 
during 

Obserra- 
tion 

E, W 
w, E 

E, W 
W, E 

W, E 

W, E 

E, W 
W, E 

W, E 
E, W 

W, E 
E, W 

W, B 
E, W 

W, E 
E, W 

E. W 
W, E 

W, E 
E, W 

E, W 
W, 1 

E, W 
W, E 

E, W 
WD E 

E, W 
W, E 

E, W 
W, E 

E, W 
w, E 

E , W  
w, HI 

E. W 
W, E 

Y 

13.86 

, 

13.01 

12.99 

13.46 

11.53 

12'63 

13.67 

13.19 

fl.81 

13'08 

12.54 

13.10 

12.51 

11'92 

12.j2 

12.70 

12.78 

12-34 

12.88 

Mean 
of N.P. D'r 

0 1  n 

65 18 36' 13 
36.12 

65 15 13'56 
13'55 

65 24 56.41 

64 43 4-04 

64 43 35.64 
35'61 

65 7 29.01 
29.00 

65 11 rj.>l 
13'36 

65 20 2981 
29'78 

6j 26 37.48 
37'18 

65 12 6.56 
6.52 

64 48 44.88 
44'85 

65 27 6.63 
6.60 

65 5 43.41 
43'37 

65 27 I '28 
1.25 

65 12 39'42 
39'41 

65 16 8.81 
8.81 

64 5; 2.85 
a.82 

644754'16 
54'13 

65 13 42'62 
42.62 

E G ~ ~ ~  
Dietances 

, 
4 I 

3 57 

o 26 

14 27 

3 28 

9 27 . 

12 30 

8tm O b ~ e r r e d  

471 Qr. 80 & 203 Newc. 
$1 0 $ a  I I  

471 Q+. 80 & 309 Newc. 
,I I,  I ,  

229 Newo. & 677 Cfr. 80 

689 (fr. 80 & 248 Newc. 

256 & 258 Bewoomb 
81 5) 3 s  

273 & 283 Newcomb 
*I  11 $ I  

740 t 776 Ctr. 80 
I I  9 ,  ID 

Date 

1900-01 

Dec. 27 
,, 28 

Dec. 27 
r, 28 

Dec. 28 

Dec. 27 

Dec. 27 
1, 28 

Dec. 27 
, 28 

Dec. 31 
Jan.  1 

749 & 776 Gr. 80 
,, ,, ,, . 

306 & 313 Newcomb 
II ,, ,, 

327 Newc. & 869 0 r .  80 
91 o ,* ,t 

343 'Newc. & 902 Gr. 80 
., I ,  , ,, 

348 Newc. & 943 Qr. 80 
I I  o ,, ,, 

348 dr 371 Newcomb 
II ~5 

387 & 394 Newcomb 
2 8  

387 & 416 Newcomb 
I) 13 I S  

426 b 430 Newcomb 
I I  I I  #I 

440 k 458 Newcomb 
II 91 I 

4 4 0 & 4 6 4 N e w c o m b  
1 91 31 

468& 459 Newcomb 
8 19 $1 

Dec. 31 1 
Jan. 1 

Dec. 31 
Jan. 1 

Dec. 31 
Jan. 1 

Dec. 31 
Jan. 1 

Deo. 31 
Jail. 1 

Dec. 31 
Jan.  1 

Dec. a1 
Jan. 1 

Dec. 31 
Jan. 1 

Dcc. 31 
Jan. 1 

Dec. 31 
Jan. 1 

Doc. 31 
Jan. 1 

nec. 31 

J''rl. l 1  

1 2  40 

19 8 

13 34 

3 21 

7 34 

7 13 

20 13 

20 9 

14 45 

9 o 

8 53 

16 18 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND BESULTB. (187) 

744. Changa-Co-latitude 65" I' + 

Date 

1900-01 

Dec. 31 
Jan. 1 

Dec. 31 
Jan. 1 

Jan. 3 
8 4 

Jan. 3 
$ 3  4 

Jan. 3 
* 4 

Jan. 3 
,, 4 

Jan. 3 
, 4 

Jan. 3 
9 %  4 

Jan. 3 
,, 4 

Jan. 3 
3 4 

4 a n .  3 
,I  4 

Jan. 3 
r ,  4 

Jnn. 3 
t 4 

Jan. 3 
91 4 

Jan. 3 
S T  4 

Jan. 6 
3 ,  7 

Jan. 6 
1,  7 

Jnn. 6 
,, 7 

Jan. 6 
,, 7 

6 
z .2 
T i a  -- W ti 0 
rn 

36 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

49 

49 

60 

61 

52 

63 

> 

. 

~ ~ h ~ f  
Disknce' 

0 , 
16 12 

7 6 

8 414 

3 6 

z 50 

18 44 

18 22 

8 40 

13 54 

9 44 

1 36 

o 27 

16 31 

7 2 2  

17 16 

o @ 

20 27 

8 50 

18 35 

S k n  Okerred 

476&479Newcomb 
8 ,  89 I* 

484 Newc. k 1311 Qr. 80 
I) I, SI I I  

498 k 611 ~ e w c o m b  
3 I I  19 

517 &621 Newcomb 
91 3, 2, 

621 & 531 Newcomb 
IS 9 )  

633 & 547 Newcomb 
I* ,, 

633 k 659 Newcomb 
,I 9 1  

1496 & 1600 Or. 80 
ID 81 1 

678 k 688 Newcomb 
$ I  ( I  I 

1641 Gr. 80 k 595 Newc. 
II  )) P I  8 1  

1 6 5 5 & 1 6 7 1 G r . 8 0  
8 1  3 ,  8 

1686 Qr. SO& 623 New. 
*I  .I ,) ,, 

634 & 638 Newcomb 
,) I tfi 

641 Newc. k 1662 o r .  80 
17 I I  f 

657 & 673 Newcomb 
1, 9,  

683 & 694 Neweomb 
(9  13 s) 

699 & 708 Newcomb 
I, 9, I, 

713&718Newcomb 
11 8 ,  

720&728Newcornb 
,I 0 3 9  

Positions 
of 

Telescope 
dunng 

Obserr8. 
tion 

E , W  
W, x 

W, E 
E, W 

E. W 
w, 1 

W, E 
E, w 

E, W 
w, E 

W, E 
E, W 

W, E 
E, W 

R, W 
W, E 

E, W  
W, E 

W, E 
E, W 

E , W  
W, E 

W, E 
E, W 

E. W 
' W, E 

W, E 
E, W 

E, W 
W, E 

E ,  W 
W, E 

W, E 
El W 

E . W  
W, E 

W,E 
E, W 

Mean 
of N. P. D's 

0 I *  

651935 '28  
35-28 

64 59 59-08 
59'09 

65 8 46.73 
46.75 

65 I 57.80 
57'82 

6 j  17 58.66 
58.b9 

65 13 33.44 
33'48 

64 51 34.05 
34'08 

65 rz $3.35 
38.39 

65 a 47.85 
47'89 

64 55 20.38 
20.43 

6 4 5 9 5 1 . 3 9  
51'45 

65 19 53.99 
54'04 

64 58 51.80 
51-87 

65 24 6-73  
6.80 

65 16 26.21 
26.30 

65 30 44'44 
44.67 

65 24 43.70 
43'95 

6 5 1 2  7.37 
7.64 

6 4 5 1 3 7 . 1 5  
37'42 

c 

0.56 

0.62 

0.18 

0.04 

0'17 

0 .12  

0'38 

0.01 

0.01 

0'25 

0 . 2 0  

0.34 

0.57 

0.59 

0.28 

0.20 

0.08 

O'SI 

0.08 

PI 
I - 2 
.- m 

$ 

0.7 

1.0 

1 .0  

0.7 

0 '7  

0.7 

0 '7 

1.0 

1.0 

q'o 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.7 

Seconds of 
Half of the Co-latitude 

Observed 
Difference of Pow 

0.2195 

0'.3844 

0.0354 

o.ootl  

0'0203 

0.0101 

o m l o r r  

0~0001 

0-0001 

0.0625 

0.0400 

0.11j6 

0.3149 

0.3481 

0.0784 

0.0400 

0.0064 

0.2601 

0.0045 

h 

Dbtances bzb:::-h , 
ration IT 

I 

- 1 8  23.16 
23'04 

+ I r3.04 
13.03 

- 7 33.58 
34'07 

- o 44.91 
45.32 

- 16 45.76 
4j.77 

- 1 2  20.15 
21.54 

+ 9 38'93 
37'66 

- I 2 ;  

25.87 

- I I 

35'08 

+ 5 51'22 
51'94 

+ I 21.23 
21.01 

- 18 41'81 
41.43 

+ a 20.50 
20.17 

- a t  54.33 
54'89 

- 15 13.82 
13.77 

- a9 31.97 
31.07 

- 23 30.80 
31.21 

- 1 0  55.16 
55.39 

+ 9 35'56 
j j . 1 8  

r t . 1 2  
12.24 

r zS ra  
1 2 . 1 2  

13.15 
12'68 

12.89 
12.50 

12.90 
12'92 

1.3-29 
1 1 . ~ 4  

12.98 
11'74 

12.98 
12.52 

12.68 
12.81 

12.60 
12'37 

12.62 
12.46 

12-18 
6 

12-30 
12'04 

12.39 
1 1 . ~ 1  

12'39 
12.53 

12'47 
12.60 

12.90 
12.74 

1z.21 
1a .a j  

12.71 
12.60 

12.18 

12'1a 

I 

12.70 

12.91 

12.62 

12'36 

12.75 

12.75 

12'49 

la ' s4  

12.40 

12.17 

12.15 

11.46 

12.54 

12.82 

12.23 

12.66 



ASTRONOMICAL LATITUDES. 

744. Changa-Co-latitude 65" I' + 

Summary. 

No. of pairs 60 
No. of observations 115 

Mean difference between observations taken E, W and those taken W, E = - OU.O8 
Observed Co-latitude (weighted mean) 65' 1' 12*. 74 + OW.036 

2 P - 49.7 1 .P" - 8..&), 

Correction for Height above Sea-level + 0".01 

1 

P l J V  

o - o ; q  

0.0615 

o - r o i g  

0'0101 

0.0045 

0'0145 

0.0338 -- 

P4 
I 
2 
M .- o 

0.7 

1.0 

1 .0  

/ 0-7  

0.7 

O ' j  

0.5 

Half of the 
Observed 

Difference of 
Zeultl~ Distances 

, I 

+ a 4  57.19 
57.01 

+ 1 5  45.84 
45.54 

+ 8 49'31 
49.18 

+ 4 14'70 
14.78 

- 10 2.16 
1.93 

+ 11 16-37 

+ 16 15.99 

Seconds of 
Co-latitude 

by 
obser- 3dan 
ratlon I s  

Final Co-lat i tude 65" 1' 12"-75 

0.3) 

0.15 

o .4 j  

0'17 

0.08 

0 1 7  

0.26 

Mean 
of N. Y. D's 

" 
11'40 
12.39 

11.98 
12.99 

13.19 
11.39 

11.69 
13'12 

11.31 
13.00 

12.57 

"'48 

0 f I/ f /  

Astronomical Latitude (A) = 24 58 47-25 + 0.036 

g .2 
2 & 
'5 "o 
V? 

" 

1a.40 

11.99 . 
1%-29 

12.9' 

12.66 

1 

11.48 

Geodetic Latitude (a) = 24 58 47.00 

~ ~ ~ t ~ f  
D1sbAnceo 

Deflection of plumb-line (A-G) = + 0.25 

Positions 
of 

Teleacnpa 
aurlr~g 

Observ.. 
tlon 

64 

66 

56 

67 

58 

59 

60 

Stan Obrsmed 

0 / 

18 19 

15 58 

3 41 

16 51 

16 36 

13 41 

13 46 

Dua 

728dc739Newcornb 
$1 11 

758k768Newcomb 
$1 ,t $3 

783 & 787 Newcomb 
19 $ 9  9, 

791&807Newcomb 
11 (9  9, 

798 & 801 Newcomb 
9, 1,  1, 

818 & 821 Newcomb 

821 & 828 Newcomb 

1901 

Jan. 6 
3 7 

Jan. 6 
,, 7 

Jm. 6 
,, 7 

Jan. 6 
8, 7 

Jan. 6 
,, 7 

Jsn. 7 

Jsn. 7 

I . /  I 
E , W  
W, E 

W,E 
E, W 

E, W 
W, E 

W E  
E, W 

W, E 
E, W 

8, W 

W, E 

6 4 3 6 1 5 . 1 1  
15'37 

6 4 4 5 ~ 7 . 1 4  
27.45 

64 $1 22.87 
13-21 

6 4 5 6 5 7 . 9 9  
58.34 

6 j  11 14.57 
'4'93 

64 49 56-10 

64 44 46.49 



ABSTBACTS AND SUMMARIES OF OBSERVATIONS AND RESULT8. (189) 

745.. C han iana-Co-latitude 65" 53' + 
Latitude ... W 7' Instrument-Zenith Sector No .  1 used as Zenith Telescope 

in. 
Longitude . .. 72 35 Mean Height of Barometer 29.12 

Height . .. 953 feet Mean Temperature 6 8 O . 7  

Observer-Captain S .  G.  Burrard, R.E. 

P a v  

0.6724 

0.3430 

o'oofo 

0'2304 

0.0169 

0'0519 

0.5625 

0.0673 

0.1194 

0'4259 

0 ' ~ 6  

0'-1 

0'05ro 

0.0018 

O ' O O I I  

Z a  
.g % 
Q1 

1 

P 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

C 
II 
2 
M .- 

1'0  

0.7 

0.7 

1'0 

1'0 

1.0 

1'0 

0 - 7  

0.7 

, 0.7 

0'7 

0.7 

0'7 

0.7 

0 '7 

a 

0'82 

0.70 

0.10 

0.48 

0.13 

0'23 

0'75 

0'31 

0'43 

0'78 

0'03 

0.01 

0 ' 2 7  

0.05 

0'04 

Stcur Obfierred 

1193 k 1181 Qr. 80 
n II I S  

1223 k 1206 Gr. 80 

1240 Qr.80k716Gr. 72 

1265 k 1266 Gr. 80 
)I  )I I, 

1284 k 1297 Qr. 80 
I > I  ,D 

767Gr.72k1327Gr.80 
I *  ,, ,, ,, 

779 Gr. 72 dc 1344 Qr. 80 
I ,  11 ,, ,, 

1363 k 1373 Gr. 80 
,, I ,  I ,  

1390 k 1383 Qr. 80 
II YI n 

1563 k 1383 Qr. 80 
3, ,I ,, 

1390 k 1373 Or. 80 
91 II IS  

1397 & 1396 Qr. 80 
9, 9 1, 

1397 k 1396 Qr. 80 
19 tt ~9 

1405 k 1436 Or. 80 
*I ,, ,, 

1416 k 1436 Qr. 80 
11 I I  9,  

1893 

Feb. 46 
Mar. 2 

Mar. 2 

Fob. 26 

Feb. 25 
Mar. 2 

Feb. 25 
Mar. 2 

Peb. 25 
Mar. 2 

Feb. 25 
Nar. 2 

Feb. 25 
Mrr. 2 

Feb. 25 
Mar. 2 

Feb. 25 
Mar. 2 

Feb. 26 
Mar. 2 

Fob. 25 
Mar. 2 

Feb. 25 
Mar. 2 

Feb. 25 
Mar. 2 

Feb. 25 
Mar. 2 

?&zt;' 
Distunces 

I 

a 10 

3 9 

3 43 . 

I j 

7 58 

5 I n  

37 27 

I 40 

I 58 

I 54 

I 

6 o 

6 o 

3 a j 

3 1 j  

Poaitiona 
of 

Telescope 
dunng 

Obaerra- 
tion 

W, E 
E, W 

E, W 

E, W 

W, E 
E, w 

E, W  
W. It 

W , E  
E, W 

W, E 
EB w 

W, E 
E, W 

W, E 
E, W 

W, E 
E, W 

W, E 
E, W 

E W 
w, I# 

E ,  W 
w, b: 

E, W 
W, E 

E, W 
W, E 

Mean 
of N.P. D's 

0 1  u 

65 56 38.11 
37'93 

66 7 7.58 

65 38 1.94 

65 47 42.14 
41'92 

65 58 18'35 
18.11 

66 231.54 
31'30 

66 9 47-50 
47'30 

65 58 15-41 
15.16 

66 8 13.25 
11.98 

66 Ia 36.58 
36.32 

65 53 52.09 
51.82 

66 I 30.94 
30.66 

66 1 32-14 
31.17 

65 48 53-71 
5.3'42 

65 57 18.10 
17-80 

Half of the 
Observed 

Difference of 
Zenith l)~stances 

I 

- 3 3.83 
4-70 

- 13 33-71 

+ 15 32-53 

+ 5 52.17 
51.85 

- 4 43.78 
43'81 

- 8 57.30 
56.85 

- 16 11.99 
la.17 

- 4 40'88 
39.93 

- 14 36:54 
37.69 

- 19 1.50 
0.69 

- o I 
16.90 

- 7 56.11 
56-32 

- 1 57'88 
58'13 

+ 4 41. r 7 
40.95 

- 3 42.49 
44.34 

Beconds of 
Co-latitude 

by each 
obser- M~~~ 
vatlon 1 9 .  

u 

34.28 
33-23 

33'87 

34-47 

34.41 
33'77 

34-51 
34-31 

34.14 
34.45 

35.51 
35.13 

31.54 
35.13 

34.71 
35.29 

35.08 
35.63 

$4.17 
34'9% 

34.83 
34'34 

31.56 
34'04 

34.88 
34-31 

35.61 
33.46 

w 

33'75 

33'87 

34'47 

34'09 

34'44 

34'34 

35.32 

34'88 

35'00 

35'35 

34'54 

34'58 

34'30 

4 

34'53 



(19Q) ASTBOXONICAL LATITUDES. 

745, C h a n  iana-Co-latitude 65" 53' + 

Summary. 

No. of pairs 25 
No. of observations 46 

Mean difference between observations taken E, W and those taken W, E = - OW.26 

T .- :a 
rn 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Observed Co-latitude (weighted mean) 65' 53' 34".57 + OV.053 

r 

L-- 
0.17 

0.24 

0 . q  

0.08 

0.27 

0.14 

0.04 

0 . 2 2  

0.37 

o .o j  

Correction for Height above Sea-level + W.04 

P.. 

0.0289 

0'0403 

0.0057 

0.0045 

O'ojlo 

o.0137 

O'OOIl  

0.0339 

0.0958 

0.0018 

ZPm=2.8.390 

8t.n Observed 

1417 & 1459 QT. 80 
) I  S S  9s 

1473 & 1470 Qr. 80 
YB I )  ss 

1474 & 1470 Gr. 80 
It ,, 

1483 & 1482 Qr. 80 
>I SI IS 

1483 .4 1498 Qr. 80 
9 1  ,I  ., 

1505 dr 1498 Gr. 80 
,S ,I I* 

1507 & 1498 Gr. 80 
1) 91 12 

1507 & 1482 (fr. 80 
IS w IS 

1197 Gr. 80 

1227 Qr. SO 

Corrected Co-latitude 65' 53' 34".61 + Ot'.053 

For $naC Co-latitude and deduction of ( A -  G )  see page (193). 

Dab 

1893 
Feb. 25 
Mar. 2 

Feb. 25 
Mar. 2 

Feb. 25 
Mar. 2 

Feb. 25 
Mar. 

Feb. 26 
a .  2 

Feb. 25 
Mar. 2 

Feb. 25 
Mar. 2 

Feb. 25 
Mar. a 

Feb. 25 

Feb. 26 . 

Dimhncea 

. I 

3 a7 

5 19 

5 18 

8 34 

8 35 

8 33 

8 a8 

8 2 7  

o 15 

o 1 2  

Pi 
I 

2 M .- 

1.0 

0 '7 

0 . 7  

0.7 

0 '7 

0 '7 

0'7 

0 ' 7  

0.7 

0.7 

19'3 

Seconds of 
Co-latitude 

b~::z-h Man 
ration 
- , i 

m w 

34.89 
33.92 34-40 

33.54 
35.1, 34'33 

34.52 
34-81 34'66 

34.68 
34'62 34'65 

34'57 
35'11 34'84 

34.16 
35.26 34'71 

34.00 
35'05 34'53 

34.11 
34' jg 34'35 

34.20 34.20 

34.51 34.52 

ZP = 

Positions 
of 

Telescope 
during 

Obsema- 
tion 

E, W 
W, E 

E, W 
w, h: 

E, W 
w, 1 

W, E 
E, W 

W, 6: 
E, w 

W, E 
E. W 

W, E 
1, w 

W, E 
E, W 

W, E 

W B 

Mean 
of N. P. D'I 

o 1 1, 

66 9 51.05 
50' 76 

66 8 51-31 
51.01 

66 9 0.79 
0'49 

65 41 18.13 
17.82 

65 41 44-13 
43'92 

65 41 58.30 
57'98 

6 j  47 52.96 
52'64 

65 47 26.86 
16.55 

65 37 49'95 

65 41 27.84 

Half of the 
Observed 

Difference of 
Zenith Ditancem 

I I 

- 16 16.16 
16.84 

- 5 I 

15'89 

- 15 26.17 
25.68 

+ l a  16.55 
16.80 

+ 11 50.34 
51'19 

+ l o  35.86 
37'28 

+ 5 41-04 
42'43 

+ 6 7.25 
8.04 

+ 15 44-25 

+ rz 6.68 



ABSTRACTS AND SUMMABIES OF OBSERVATION8 AND RESULTS. 

in. 
Latitude ... 24' 7' Maximum recorded Height of Barometer = 29.15 

Longitude ... 7 2  35 Minimum ,, . J >  JI = 29.09 
Height . . .  953 feet Maximum ,, Reading of Thermotqeter = 74'- 8 

Instrument-Zenith Sector No.  1 Minimum . ,, )t ,) = 61 -8 

Observer-Captain S .  G.  Burrard, R.E. 

See Appendix 3. 

d 
2 2 

.5 % 
to 

- 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

O ~ ~ ~ ~ ~ d  

D I x 

2 13 5-47 
5'63 

2 6 58'30 

3 2 2  42-88 
45'54 

2 55 38.74 
36.20 

o 1 2  7.56 

3 27 37-61 

I 9 1'54 
I '87 

o 57 16.83 

7 53 32-02 
33'38 

8 2 59'45 
60.82 

5 212.32 
13'40 

5 20 8-40 
8.24 

I 29 47.66 
49.24 

Seconds of Co-latitude 

observa- 

N.P.D. 

e , ,t 

68 6 40.23 
40.15 

63 46 35'88 

69 16 17'37 
17.34 

63 57 58-08 
57'93 

65 41 27.76 

69 21 10.65 

64 u 32.83 
32.68 

66 50 51-30 

58 o 2-79 
3.56 

73 56 33.81 
33'80 

60 51 31.38 
21.17 

, 71 13 41-59 
41mj6 

67 23 22.14 
22.01 

2 = 
62,: 

:$% 
% 

,I 

35.04 

33.80 

33.76 

34.96 

35.18 

3.3'65 

34.25 

34'64 

33.96 

35'12 

33'48 

34.22 

33.90 

Star Observed 

1181 Gr. 80 
11 11 

1193 Gr. 80 

1206 GI. 80 
)I  ,1 

1223 Gr. 80 
,, ,, 

1227'Gr. 80 

716 Gr. 72 

1266 Gr. 80 
,, 1)  

1266 Gr. 80 

1284 &. 80 
,, ,, 

1297 Qr. 80 
1- *I 

757 Gtr. 72 
,, ,, 

1827 Or. 80 
)I 18 

1842 Qr. 80 
9, I t  

North South 

Date 

1893 

Feb 46 
Mar. 1 

Feb. 27 

Feb. 27 
,, 28 

Feb. 26 
Mar. 1 

Feb. 27 

Feb. 27 

Feb. 26 
Mar. 1 

Feb. 28 

Feb. 26 
Mar. 1 

Feb. 27 
,, 28 

Feb. 26 
Mar. 1 

Feb. 27 
,, 28 

Feb. 26 
Mar. 1 

0.66 

. 0.94 

0.62 

0.21 

0'54 

O'73 

0.49 

0.26 

0'78 

0'74 

1.26 

0.16 

1 0.48 

d v 

0.4356 

0.8836 

0.3844 

0.0484 

0.2916 

0'5329 

0.2401 

0.0676 

0.6084 

0.5476 

1.5876 

0.0256 

rn~::; I /I , 

Position 
of 

stud 

N 
8 

N 

N 
8 

N 
8 

N 

N 

K 
8 

8 

N 
8 

N 
S 

N 
S 

N 
9 

N 
8 

Positions 
of 

Telsscope 
during 

Observa- 
tion 

E, W 
W, E 

W, E 

E, W 
W, E 

E, W 
W, E 

W, E 

1, W 

E. W 
w, E 

E, W 

W, E 
1, w 

E, W 
W, E 

E,W 
W1 E 

W, E 
1, w 

W, E 
E, W 

34.64 

... 

33.15 

... 

... 

33'03 

... 

34'47 

... 

33'67 

... 

33'16 

3.3.63 

34.76 
34.52 

34-18 

34'49 
31.80 

36.82 
34 13 

35-32 

33.03 

34'37 
34'55 

34.47 

34-81 
35.94 

34.36 
32.98 

34.20 
34'57 

3;'19 
33-31 

34'48 
32.77 

... 

34.18 

... 

35.48 

35'32 

, ... 

34'46 

... 

35.38 

... 

34'39 

... 

... 



ASTRONOMICAL LATITUDES. 

745. C h a n  iana-Co-latitude 65" 53' + 

Date 

1893 

~ e ' b .  27 
,, 28 

Feb. 26 
Mar. 1 

Feb. 27 
,, 28 

Feb. 26 
Mar. 1 

Feb. 27 

Feb. 26 
Mar. 1 

Feb. 28 

Feb. 26 
Mltr. 1 

Peb. 27 , ,  
,, 28 

Feb. 27 
J ,  28 

Feb. 26 
Mar. 1 

Feb. 27 
J ,  28 

Feb. 26 
Mar. 1 

Feb. 28 

Feb. 26 
Mar. 1 

Fab. 27 
11 28 

Position 
of 

AZi,r,u,,hal 
stud 

N 
8 

N 
8 

N 
8 

N 
8 

N 

N 
8 

8 

N 
8 

N 
8 

N 
8 

N 
8 , 

N 
8 

N 
8 

8 

N 
8 

N 
8 

&J - 
.- . 
2 ', 
ra 

14 

16 

16 

17 

1 8  

19 

20 

21 

22 

23 

24 

P6 

26 

27 

28 

29 

Star Obsemed 

1843 Gr. 80 
o I I  

1863 Gr. 80 
,, ,, . 

1873 Qr. 80 
,, I,  

1383 Gr. 80 
9, 91 

1890 Qr. 80 

\ 

1896 Qr. 80 
,, I -  

1997 Qr. 80 

1405 Qr. 80 
IS 11 

1416Gr.80 
st 18 

1417 Qr. 80 
~t JI 

146 (fr. 80 
11 11 

1169 Gr. SO 
ID 1,  

1470 (fr. 80 
I) I. 

1474 (3r. 80 

1482 Gr. 80 
I$ 

1483 Or. 80 
9, 

Positions 
of 

Telescope 
during 

Obserra- 
tion 

E, W 
W, E 

E, W 
W, E 

W, E 
ES W 

W, E 
E, W 

E, W 

E, W 
W, E 

1, W 

W, E 
1, w 

E, W 
W, E 

E. W 
w ,  E 

E, W 
W, E 

W, E 
E, W 

W , E  
E, \V 

W, RI 

E, W 
W, 

W, E 
Es w 

Obemed 
Zenith 

Di'banOe 

-- 

0 1  a 

a 56 14-51 
13'73 

1 34 46.79 
47.22 

1 44 8.18 
6.69 

a 1 2  52-41 
49'84 

I 43 34.36 

6 8 12.61 
12 .11  

5 52 20-lo 

3 27 18.35 
29'37 

3 10 40.67 
41'73 

3 10 44'18 
46-01 

3 18 8.79 
8.08 

3 43 18.17 
16.05 

j 3 3  36.10 
34'42 

5 z 42-25 

8 21 36-53 
35'28 

8 46 9.68 
9'97 , 

1 

X.P.D. 

0 1  x 

62 57 21 .;8 
1 1 . 7 1  

64 18 48.15 
48.07 

67 37 42-45 
I 

68 6 14.81 
14-68 

64 l o  1.52 

72 I 44-73 
44'65 

60 I 16.87 

62 26 5-51 
5.19 

61 42 54'22 
54.14 

61 41 50.17 
50.09 

69 rr 41.80 
41.67 

69 36 51.71 
51.68 

7 1 1 7  8.70 
8.61 

60 50 52-60 

74 15 9-51 
9.49 

57 f 16.50 
26.39 

. . 

0.3600 

o'oaz5 

0.7744 

0'1196 

0'6889 

0'9015 

1 .368~  

I . ~ I W  

0'3'49 

0.0064 

0'1401 

0'6889 

0.0004 

0.6400 

0.5319 

0.00is 
I 

&, 

6k.E 

gz: 
- 0 0  

?!& 
;: 

5 
u 

35-34 

34'89 

35-26 

34'01 

35'57 

33'43 

35-91 

33-65 

35'31 

34'66 

33.89 

35.11 

34-40 

33'94 

35'" 

34.69 

. 

0-60 

0.15 

0.88 

0.36 

0.83 

0'95 

1.17 

1.10 

0.57 

0.08 

0'49 

0.83 

0 ' 0 2  

0.80 

0'73 

0.0s 

Beconds 

b~ 
eac k 

obsewa- 
tion 

u 

36.30 
35.44 

35-04 
3 j .19  

14'17 
35.72 

11'40 
34.84 

35-08 

31.11 
32'54 

36.97 

33'86 
34'66 

34.89 
36.87 

34'35 
36.10 

33.01 
33'5.9 

33.45 
35.63 

32.60 
34'19 

34.85 

33-01 
34.21 

36.18 
30..36 

of Co-latitude 

Mean by 

North 
s u r  

a 

3 j . 87  

35'17 

... 

... 

35.88 

... 

36'97 

34.26 

35-88 

35'23 

... 

... 

... 

34'85 

... 

36.27 

South I a& 
a 

... 

... 

34'95 

33.62 

... 

31'33 

... 

... 

... 

... 

33-30 

34-54 

33.40 

... 

33.61 

. .  



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (103) 

745. C han iana-Co-latitude 65" 53' + 

Summa y, 

No. of North Stars 17 No. of South Starr 16 
No. of observations 57 

D V 

0-0841 

0.7569 

0.2601 

0 1 .  1 

Co-latitude by ~ o r t h  Stars 65 53 34.74 f 0.12 

L vv byN.Star# - 9.3008 
2 w b y e .  8tU8 9 5.5770 

. 
d : 5 .- 
8 %  

m 

SO 

31 

32 

J J  JJ  South J, 65 53 34.38 + 0.11 

Mean Co-latitude 65 63 M. 56 

8 t u  Observed 

1498 Qr. 80 
v 

1605 Cfr. 80 . ,, 

1607 Gr. 80 
II v 

Correction for Height above Sea-level + 0.04 

Corrected Co-latitude by Sector Method 65 53 34.60 + 0.080 

N.P.D. 

0 ' .  

74 16 1'7.3 
1.68 

57  9 54'63 
54.53 

57 19 44-06 
43.74 

Date 

1893 
Beb. 26 
Mar. 1 

Fob. 27 
,, 

Feb. 26 
Mar. 1 

Corrected Co-latitude by Talcott Method, p. (190) 65 53 34.61 f 0.053 

Positionr 
of 

Telescope 
dun,,g 

Obserra- 
t ~ o n  

W , E  
& w 

E, W 
W, a 

E, W 
w, 1 

Polition 
of 

rtud 

N 
8 

N 
8 

N 
8 

Final Co-latitude 66" 63' 34"-61 

Observed 
Zenith 

o 1 1  

8 2a29'94 
28.31 

8 43 43-09 
4a.11 

8 33 52'28 
53'50 

observa- 

0 1 1  1 

Astronomical Latitude (A) = 24 6 25.39 + 0.048 

I 

31'79 
33'36 

37-72 
36.64 

36.34 
3 7 . ~ 4  

Geodetic Latitude (Q) = 24 636.64 

Deflection of plumb-line (A-G) P - 11.25 

x 

... 

37-18 

36.79 

n 

34.09 

35-61 

35-25 

a 

31.58 

... 

... 

0.19 

0.87 

0 .51 



Latitude .. . 2 k  53' Instrument-Zenith Telescope 
in. 

Longitude ... 88 26 Mean Height of Barometer 29.88 

Heighl ... 149 feet Mean Temperature 56O.O 

Observer-Lieut. H .  M .  Cowie, R.E. 

d 
z .? 
5 %  
. -W 

8 0 
m 

1 

2 

3 

4 

6 

6 

7 

8 

9 

1 0  

11 

PI 
I - 2 

1.0 

0 ' 7  

1'0 

0.7 

0.7 

0.8 

0'8 

1 . 2  

1 ' 2  

1 ' 2  

0 ' 8  

Positions 
of 

Telescope 
dunng 

Obserra- 
tion 

R, W 
W, E 

E, W 

W, E 
E, W 

E, W 
W, E 

E, W 
w, E 

W, E 
E, w 
E, W 

W, E 
E, W 
E, W 

E , W  
W, E 
W, E 

W, E 
E, W 
E* w 

E, W 
w, IC 
w, h: 

W, E 
R,  W 
E, W 

Mean 
of N.P. D'e 

0 1  a 

65 o 8 -83  
9.11 

64 42 25'18 

65 33 I I - . ? ~  
"'55 

64 47 56.13 
56.29 

64 38 50'88 
51'03 

65 34 3'44 
3'51 
3'54 

65 23 3.78 
3'85 
3.88 

651736 .28  
36'35 
36.38 

65 14 13.58 
13-64 
13.67 

65 37 38 91 
38.96 
38.99 

64 43 39.27 
39'30 
39'31 

Half of the 
Obsewed 

Difference of 
Zenith Dktances 

I ,t 

+ 7 6'16 
5.91 

+ 24 50-37 

- 25 57.95 
57'77 

+ 19 18.87 
18.35 

+ 28 23.94 
13.83 

- 26 49'54 
50.29 
50.60 

- 15 49'43 
50'5.2 
50.38 

- 1 0  21.42 
21.00 
21.73 

- 6 58.61 
58-80 
58.61 

- 30 24.87 
24'57 
24'3.3 

+ 23 35.08 
3j.16 
34'74 

$st{f 
Distances 

I 

16 49 

2 26 

19 11 

31 46 

31 37 

28 56 

28 45 

I 

13 16 

l o  Y I  

3 52 

19 38 

Shra Obaened 

1620 & 1634 Newcomb 
I ,  )I 

3902Qr.80 &1649Nswc. 

1669 & 1672 Newcomb 
DI 91 

1686& 1596 Newcomb 
9 I( 

1586 & 1 Newcomb 
9 9  9 )  9 1  

23 & 31 Newmmb 
1, 9 ,  ,( 

1 9  19 9 )  

80 & 31 Newsomb 
91 (9 o 

$1 9, I) 

113Gr.80&65Newo. 
11 I ,  *I I* 

I* *I I, Dl 

64 (t 71 Newcomb 
9 1  ,I ,, 
n 9 ,  ~r 

73 & 81 Newcomb 
I*  11 I ,  

99 o 19 

88dr93 Newcomb 
I )  ,, ,, 
I * '  9 ,  I t  

Geconds of 
Co-latitude 

7 vation 

w 

0'38 

0.92 

1'04 

0.19 

o S a r  

1.14 

0.75 

0.30 

0.33 

0'34 

0.32 

Date 

1901 

Dec. 15 
I,  18 

Deo. 16 

Deo. 15  
rr 18 

Den 16 
,, 18 

Deo. 16 
,, 18 

Dee. 16 
1, 17 
,, 18 

Dpo. 16 
9 17 
,, 18 

Deo. 16 
17 

,, 18 

Dec. 1 5  
,, 17 
,, 18  

Dec. 15 
,, 17 
9 ,  18 

Dec. 15 
,, 17 
r,  18 

Y 

14.99 
15-03 

15'55 

13-30 
13'78 

15'oo 
14.64 

14.82 
14'86 

1.3'90 
1.3'22 

12.94 

14.35 
J.3'32 
13.50 

14.86 
lj..z5 
14.65 

14-96 
14'84 
15.06 

14.04 
'4'39 
14 66 

14.35 
14.46 
14'05 

P o e  

0 . 1 4 4  

0.5925 

r.0816 

0.0253 

0.0309 

1'0397 

0'4500 

0.1080 

0.1307 

0'138; 

0.0819 

I. 

15-01 

15'55 

13-59 

14.81 

14-84 

13.49 

13'88 

14'93 

14.96 

14.19 

14'31 



ABSTRACTS AKD SUMMARIES OF OBSERVATIONS AND RESULTS. (195) 

746. Charaldanga-Co-latitude 65" 7' + 

' 

1, 

Half of the 
Observed 

Difference of 
Zen~th  Uutances 

t Y 

+ 4 9.80 
10.06 
10.30 

- 9 42'6j  
42.80 
42.66 

+ 14 45.69 
46.44 
45.92 

+ 1 2  34'91 
34'50 
34'39 

- a7 51-01 
49.72 

+ o 58.65 
59.56 

- 19 51'35 

+ a7 19'57 
19.56 

+ a1 49.94 
50'30 

+ 24 19.86 

+ a3 46.51 
46.76 

- o 8.63 
10.89 

+ a6 31.16 
31.05 

- 25 27'98 

- 4 36.55 
37.19 

g .5 

... s 
$ 3  

m 

12 

13 

14 

15 

16 

17 

18 

19 

#) 

21 

22 

% 

24 

25 

26 

Date 

1901 

Dec. 15 
I* 17 
11 18 

Dee. 15 
,, 17 
IJ 18 

Deo. 15 
,, 17 
9 18 

Dec. 15 
rv 17 
,, 18 

Dec. 15 
17 

, Dao. 16 
,* 19 

Dm. 16 

Dec. I6 
,, 19 

Deo. 16 
$8 l9 

Dm. 16 

Doc. 16 
n 19 

Deo. 16 
19 

Wo. I6 
I, .19 

Deo. 16 

Dm. 16 
IS 19 

Stan obeened 

88 & 104 Newcomb 
, I* ( 1  

91 1, n 

ll8&121 Newcomb 
9, 9, I. 

91 19 I* 

131 & 138 Neweomb 
,, 1, 9, 

.I II 19 

347 Gr. 80 & 165 Newc. 
0 17 11 

It ,I I) 

161 & 171 Newcomb 
,I I) 71 

414 Qr. BO & 186 Rewc. 
I,  ,I YI 91 

186&195 Newcomb 

a08 & 217 Neacomb 
I*  I ,  31 

208 & 980 Newcomb 
11 #I I1 

589 Gr. 80& 248 Newo. 

256 & 268 Neweomb 
19 99  JS 

278& 288 Newcomb 
,I I, ( I  

273&288Newoomb 
IS I] ., 

818 Rem.  & 874 Gr. 80 

848 & 362 Newcomb 
I) IS I I  

p!l:f 
Dlstances 

o 1 

19 58 

4 a4 

16 qq 

7 49 

a 53 

3 5: 

16 a 

a2 no 

2 2  14 

14 27 

3 28 

9 a7 

9 1 

g l a  

3 44 

Seconds of 
Co-latitude 

bzb::i-h 
vstlon 

u 

P o 0  

0.0135 

0.1229 

0.1643 

0.1387 

0.2116 

0.0529 

1.0080 

0.0549 

0 ' 0 2 0 2  

1.4115 

0.4900 

0'5797 

0.7865 

0.0045 

0.0009 

I 

- UI 
Y, 

.- 

0.8 

1 ' 2  

1 . 2  

1.2 

1.0 

1.0 

0.7 

0.3 

0 .7  

0.7 

r - o  

0.7 

0.7 

0-7 

1.0 ' 

Positions 
of 

Telescope 
du r~ng  

Observa- 
t ~ o n  

W, E 
E, W 
E, W 

B, W 
W, E 
w, It 

W, E 
E, W 
E, W 

E, W 
W, E 
wt 

E, W 
W, E 

W, E 
E, W 

E, W 

W, E 
E, W 

W, E 
E, W 

W, E 

E. W 
W, E 

1 W 
w1 E 

E,W 
w1 E 

EI W 

W, E 
&w 

n 

0 

0.13 

0'32 

0.37 

0.34 

0.46 

0 '23 

1 . 2 0  

0.28 

0.17 

1.42 

0.70 

0'91 

t.06 

0.08 

0.03 

Mean 
of N. P. D'e 

O I Y  

65 3 4.49 
4'52 
4' 54 

65 16 56.98 
57.00 
57'01 

64 52 29.06 
29'06 
29.06 

64 54 40-29 
40' 29 
40' 29 

65 35 4-53 
4.53 

65 6 15-74 
15'76 

65 27 4-78 

64 39 55.29 
55'20 

64 45 2 4-72 
~ 4 . ~ 3  

64 42 56-19 

64 43 28.74 
28.65 

65 7 23.51 
23'44 

644044 .62  
44.55 

65 3a 42.53 

65 I I  51.48 
51'45 

l 1  
14.29 
14.58 
14.84 

14.33 
14.20 
14'35 

14'75 
15.50 
14.98 

15'20 
14.79 
14.68 

13.52 
14-81 

14'39 
15.32 

13'43 

14-86 
14.96 

14.66 
14.93 

b 

16.05 

15.15 
15.41 

14.88 
12.55 

15'78 
15-60 

14.55 

14-93 
14.26 

14-50 

14-31 

15.00 

14'97 

14-17 

14.86 

13.43 

14.91 

14'80 

16.05 

15'33 

I 

15.69 

14.55 

14.60 



ASTRONOMICAL LATITUDES. 

746. Charaldanga-Co-latitude 65" 7' + 

d z 5 
C a .- 
$ 2  
ca 

27 

28 

29 

30 

31 

31 

13  

84 

35 

36 

87 

38 

39 

40 

41 

42 

pl 

I 

3 .- 

1.0 

1.0 

1.0 

0.7 

0.7 

0.7 

1.0 

0.7 

1-0 

0'7 

0.7 

1'0 

1.0 

0.4 

0 '7 

1.0 

Stan Observed 

387&304Newcornb 
I S  91 II 

,410 & 417 Newcomb 
$3 1, 21 

426 & 690 Newcomb 
2 I )  91 

1173 Gr. SO& 437 Newt 

440 k 468 Newcomb 
91  I I  

4 L O N e w c a & l 2 3 3 ~ r . . 8  
11 Is 3, 1) 

471 & 476 Newcomb 
II 21 89 

493 & 494 Newcomb 

498 & 511 Newcomb 
11 ,, , 

517dc621Neweomb 
,I ,I I$  

621 & 531 Newcomb 
II ,, 9, 

683 a 5 4 7  Newcomb 
n u 21 

556&666Newcomb 
I, It 

668 & 578 Newcomb 

678 & 683 Bewcomb 
II n 91 

692 & W5 Bswcomb 
v1 91 II 

o . 2 ~  

0.03 

0.06 

0.78 

0.19 

0.29 

o'er 

o'ra 

0.51 

0.69 

0.04 

0'28 

0.03 

0.97 

0.12 

0.0) 

P e e  

0.0484 

o.ooog 

0.0036 

0'4259 

o . 0 ~ 5 3  

0.0589 

0.0004 

0.0339 

0-2601 

0.3333 

o.0011 

0.0784 

0.00og 

0.3764 

O'OIOI 

0.0016 

Date 

1901 

Dec. 16 
,S 19 

Dec. 15 
,, 17 

Dec. 15 
,, 17 

Dec. 17 

Dec. 15 
,, 17 

Dec. 15 
,, 17 

Dec. 15 
,# 17 

Dec. 15 

Dec. I 5  
17 

Dec. 15 
,, 17 
4 

Dee. 15 
I, 17 

Dec. 15 
,, 17  

Doc. 15  
t 17 

Dec. 15 

Dea. 16 
19 17 

Dec. I5 
,I 17 

~ : , ~ ~ '  
Dlstances 

I 

20 23 

33 I 

14 45 

16 5 j  

9 o 

8 5 j  

2 55 

34 8 

8 48 

. 3  6 

2 50 

18 44 

6 13 

13 26 

r j  54 

12 45 

Seconds of 
Co-latltude Mean 

N' 

0 1  N 

6 5 2 7  3.41 
3'43 

64 46 31-16 
31'17 

65 16 1.3.88 
'3 90 

64 58 57'6j  

64 55 9-42 
9'46 

6 4 4 8  1.00 
I '04 

64 55 30'1.3 
30' I 8 

6 j  11 39'54 

65 8 56.56 
56-65 

65 2 8-41  
8.51 

6 j  18 9.85 
9'96 

6; 13 45.35 
45 ' 47 

651615 .19  
15'74 

64 34 53.41 

65 3 1-34  
1.51 

65 31 40.07 
41-16 

-- 

Posltlona 
of 

Telescope 
dur~ng  

Observn- 
t ~ o n  

W , E  
E, 

E, W 
W, E 

W, E  
E, W 

El W 

E, W 
W, E 

E , W  
W, E 

m. E 
E, W 

E, W 

W, R 
E, W 

E , W  
W, E 

V, E 
EI W 

E, W 
w, E 

W , E  
EI W 

E, W 

W, E 
Ev w 

E, W 
W, E  

b~::;-h 
vntlon 

II 

Half of the 
Observed 

Difference of 
Zenlth Dlatooce~ 

I w 

- 1 9  4 8 8 7  
48.17 

+ 10 42.29 
42'69 

- 8 59'55 
59.10 

+ 8 16.20 

+ 12 5'48 
5'28 

+ 1 9  13.82 
13.97 

+ 11 44'29 
44'61 

- 4 25-13 

- I 42.26 
40.67 

+ 5 7.18 
6.53 

- l o  54.95 
55 52 

- 6 30,613 
31'44 

- g 1'42 
0.59 

+ jt 21-19 

+ 4 13'66 
12.98 

- 24 26.08 
26.88 

- 

w 

I $  
14'51 
15.16 

14.4; 
14 86 

14'3.3 
14.80 

13.85 

14-90 
14'74 

14.82 
15.01 

t4.42 
14.79 

14.41 

14'30 
~ 5 . 9 8  

15'59 
15.04 

14-90 
14.44 

14'66 
14.03 

14.17 
I 5.1 5 

15.60 

15.00 
14'49 

14'89 
14.28 

14'85 

14'66 

I 

13'85 

14'82 

14.92 

14.61 

14-41 

15-14 

15-32 

14.67 

14'35 

14-66 

15-60 

14'75 

14'59 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (197) 

Summary. 

No. of pairs 50 

No. of observation8 100 

d 
.5 

2 2. .- 
g% 
m 

43 

44 

45 

46 

47 

48 

4 

50 

Mean difference between observations taken E, W and those taken W; E = - 0".02 

Date 

1901 

Dec. 16  
, 19 

Dec. 16 

Dec. 19  

Dec. 19 

Dec. 16 
9 1  19  

Dec. 16 
9 1  19 

Dec. 16 
,$ 19 

Dec. 16 
,* 19 

Stan Obaewed 

634&638Newcomb 
I B 18 

1654 Qr. 80 dr 647 Newc. 

660 & 666 Newcomb 

6.50 & 671 Newcomb 

683 & 694 Newcomb 
I 

697 & 703 Kewcomb 
s 

720 & 728 Newcomb 
>I 

728&739Newcomb 
21 1% rn 

Observed Co-latitude (weighted mean) 6j0 7' 14"-68 + Ou.051 

Correction for Height above Sea-level + 0"*01 

Final Co-latitude 65" 7' 14.64 

:triL~f 
Dbances  

o I 

16 30 

18 23 

31 a 

3a 35 

o 47 

16 33 . 

18 35 

18 19 

0 1  n I 

Astronomical Latitude (A) = 24 52 45.36 +0.051 

Geodetic Latitude (G) = 24 52 43.95 

Potiliona 
oE 

Telescope 

a -  
tion 

W , E  
E, W 

E, W 

W, E  

W , E  

W, R 
E, W 

E, W 
W, E 

E. W 
W, E 

W , E  
E, W 

Deflection of plumb-line (A - G) = + 1 - 4 1  

Mean 
of *"' "a 

o I II 

6 4 5 9  6a97 
7'37 

64 58 34-31 

6; 33 6-39 

64 59 58.68 

65 30 59-98 
60.50 

6 j  35 37-16 
37'68 

64 51 52.63 
53.23 

643630 .65  
31 '23 

Half of the 
Obserred . 

Z ~ ~ ~ ~ ~ ~ ~ ~ e s  

, 

a II 

+ 8 7.19 
7-18  

+ 8 40.13 

- 25 51-43 

+ 7 16'73 

- 23 45.86 
46.71 

- a8 2.3'40 
23.97 

+ 15 21-50 
22'03 

+ 3 0  44.60 
43.15 

A 

PC 
II 
2 - 
co .- 

1.0 

0-7  

0.4 

0 ' 4  

1.0 

1.0 

0.7 

0.7 

42.6 

Geconds of 
Co-latilude 

bzbzt;h 
valion I 

0 

0 .27  

0'19 

0 '33 

0.78 

0'68 

0'89 

0.08 

0.19 

n 

14.16 
14.55 

14-44 

14.96 

15'41 

14'12 
1 3  

13-76 
13.71 

14.15 
15.26 

15.25 
14.38 

P o 0  

0.0729 

0.0253 

0.0436 

0.2434 

0.4624 

0.7921 

0.0045 

0 . 0 ~ 5 3  

Z P O D = I Z . Z I ~ ~  

#I 

14-36 

1 4 ' ~  

14.96 

15.41 

13.95 

13-74 

14-71 

14-81 
-- 

Z P - 



ASTRONOMICAL LATITUDES. 

Latitude ... 18' 54' Inslrumenf-Zenith Telescope 
in. 

Longitude . . . 72 5 1  Mean Height of Barometer 30'01 

Height ... 75 feet Mean Temperature 72O.9 

Observer-Lieut. G .  P .  Lenox Conyngham, R.E. 

Zd 
5 %  .- 
k %  

m 

1 

a 

S 

4 

6 

6 

7 

8 

9 

1 0  

11 

12 

13 

14 

15 

A 

Stars Observed 

8 6 d r 1 1 4 G r . 8 0  
1) IS 5 8  

137 dr 170 Qr 80 
I I  II 21 

26Dudley 75 & 199Qr. 80 

=Dudley 75 dr 248Qr. 80 

3 5 3 d c 3 6 3 G r 8 0  
I )  O )I 

396 dc 411 Qr. 80 
11 I* )I 

418 & 444 Qr. 80 
>I ,, IS 

W b 4 7 Q r . 8 0  
IS II 

467 & 488 Qr. 80 
IS I I  I* 

6 9 ~ u d l e ~ 7 5 & 5 . 7 9 G r . 8 0  
91 I- 11 l3 

539d r562Gr .80  
, ., ,, 

697 & 610 Gr. 80 
$1  I I  ( I  

610 & 626 o r .  80 
,, ,, 

509 Gr 6 4 t  682Qr. 80 
I S  1 3  ,, ,, 

682 Gr. SO& 407 Qr. 72 
11 )I I *  ,, 

Date a 

1892 

Nov. 28 
,r 29 

Nor. !!8 
,, 29 

Nov. 28 

Wov. 29 

Nov. 28 
29 

Nor. 28 
,, 29 

Nov. 28 
, 29 

Nov. 28 
13 29 

h'ov. 28 
I 29 

Nov. 25 
, 30 

Piov. 25 
,, 30 

Nor. 25 
11 30 

Nov 25 
,, 30 

Nov. 25 
1 30 

Nov. 25 
, 30 

P o w  

PI 
P 
42 

% .- 
Lk:t:f 
1)l~Larlcen 

-- 

o I 

4 32 

4 21 

11 56 

, 7 34 

9 I 

7 r9 

s 57 

I 43 

I 36 

6 21 

6 13 

20 45 

zo 47 

5 2 

5 9 

Po r~ l~ons  
of 

Trl~scnpe 
riu1.111g 

~ t , ~ ~  I.,, a- 

0.01 

o.g4 

0.01 

0.18 

0.04 

0.09 

0.01 

0.03 

0'06 

1-01 

0'45 

0.01 

0.06 

0.06 

o.kr 

Hnlf of the 
Ohserrrd 

l)~ffererice of 
Zlrn~tli Dlstancea 

Mean 
of N. P. D's 

2 1  

1.0 

1 .0  

0 - 7  

0.7 

1.0 

1.0 

0.7 

0.7  

0 '7  

0 '7 

o 7 

0.7 

0.7 

0 - 7  

0.7 

Seconds of 
Co-latitude 

b:,,:,":-n 
l l 0 l l  

- - 

E , W  
W, E 

W, E  
12, W 

E, W 

E, W 

W , E  
El W 

W, E 
& w  

P1'. W 
W, E 

W , E  
E, W 

E. 1 
w, E 

W , E  
E, W 

E,W 
W, E 

E, W 
W, E 

W, E 
E, W 

E, W 
W, E 

W. E 
E, W 

0.1 

0.8 

0.1 

0.5 

0.2 

0 '3  

0.1 

0 . 2  

0 ' 3  

1 ' 2  

0.8 

0.1 

0 .3  

0.3 

0.4 

-- -- - 

I D 

+ 1 6  14.28 
13.91 

- so 59-69 
60.10 

+ 2 az.04 

+ 15 16.83 

+ 1 4  40.04 
40.07 

+ 24 ~ 0 . 1 5  
20.08 

+ 4 23.79 
22.94 

+ 1 7  49.23 
48.58 

+ 9 52.88 
52.24 

+ I 51.35 
51'39 

- 6 56.6.3 
57." 

+ 4 4.33 
4-;8 

+ I 37.71 
59.40 

- 5 53.21 
53.83 

+ I 19.64 
1 8 2 8  

i 

- 

0 , "  

7 0 5 0  6-77 
6.77 

71 17 21-63 
21 '6.3 

71 3 58.77 

70 51 3.59 

705141 .11  
41'09 

70 42 1 .18  

1 . 1 j  

71 I 57.96 
57 94 

704831 .8 ;  
3' '8.3 

70 j6  28. ro 
28 08 

7r 430 . ; 8  
30.68 

7 1 1 3 1 8 . 6 5  
18. j7 

71 2 16.31 
16.22 

71 4 2 2 . 1 2  

22.04 

71 12  14.77 
14'73 

71 5 a.g6 
2 31 

rat ion 
- I -- 

8,  I 

2 1 . 0  

20.7 20.8 

21.9 
21.5 z r -7  

20.8 20.8 

20.4 20.4 

21.1 
2 1 ' 2  21 .1  

21.3 
21.2 2 t .2  

20.7 
20.9 20.8 

2 1 . 1  

20.4 20.7 

2 1 . 0  

20.3 20.6 

2 2 . 1  

22.1 2 2 . 1  

2 2 . 0  

z1.5 21.7 

20.6 
2 1 . 0  20.8 

19.8 
21.4 20.6 

21.6 
20 9 2 1 . 2  

22.0 
20.6 21.3 

I 



ABSTRACTS AND SUMMARIES O F  OBSERVATIOXS AND RESULTS. (199) 

747. Colaba-Co-latitude 7 I" 6' + 

0 

0.6 

0 ' 5  

0.7 

0.7 

0.5 

0 '6  

1 '4  

1.0 

0.1 

0.1 

0,.6 

0 .2  

0.5 

0.6 

0.0 

1.1 

0.1 

0.0 

0 '1  

P e a  

0.36 

0.18 

0.49 

0.49 

0.25 

0.36 

1'37 

0.70 

0.01 

a ' o l  

w36  

0.04 

0.25 

0.36 

0.00 

0.04 

0.00 

0'01 

6: 

, 

! 

L 

Half of t.he 
Obaerved 

Difftararlce of 
Zauitll Diiltances 

- - - - -. 

d ,  A .a 
' 2 s  .- 
$ 2  
rn 

-- 

PC 
I 
t: - 
M .- 
L 

1.0  

0.7 

1.0 

1.0 

1.0 

1 .0  

0 ' 7  

0.7 

0.7 

1 '0 

1 .0  

1.0 

r 'o  

r . 0  

1.0 

r S o  

r .0  

0'7 

1 ' 0  

Second8 of 
Co-lat~tude 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

a2 

38 

34 

e' 

by each 
obser- 
vution 

Stam Observed 

- 

Mean 

Date 

-. 

Mean of 
'enit'' 

~~ 

704Qr. 80&421 Gr. 72 
I -  I, )I (9  

7 3 9 k 7 5 4 U r . 8 0  

7 9 2 Q r . 8 0 & 6 2 2 G r . 6 4  
1 19 s$ II 

8 i 7  Gr. 80 k 513 Gr. 72 
, ,. I *  1, 

946 & 962 Qr. 80 
I, ,, 

977 & 995 Or. 80 
II (I I* 

1026dc1037Qr.80  
38 82 $1 

1 0 3 7 k 1 0 4 3 C f r . 8 0  
I, ,a )I 

1033 & 1053 Or. 80 
81 $9 17  

1161 dc 1173 Or. 80 
19 I I  

1179 & 1181 Qr. 80 
n 13 I)  

1181 8 1197 Gr.80 
I, ,, o 

1238 & 1256 Gr. 80  
)I ,a 8, 

1265 & 1272 Gr. 80 
IS 1, I( 

1281 k 1297 Or. 80 
II I( I. 

758 dr 764 Or. 72 
I I  t, 

1849 & 1365 Or. 80  
,, ,, 

1378 Cfr. 80 k 8 0 1  (3.72 

1402 & 1414 Or. 80 
19 I I  I* 

1 
1892 

Nor. 25 
,, 30 

Nor. 25 

Nor. 25 
rr 30 

Nor. 25 
,, 30 

Nor. 25 
,, 30 

Nor. 25 
, 30 

Nor. 25 
t 30 

Nor. 25 
30 

Nor. 25 
,, 80 

Nor. 46 
,I n 

Nor. 26 
9, 27 

Nor. 26 . 27 

Nor. 26 
It  n 

Nor. 26 
,, 2'1 

Nor. 26 
,, 27 

Nor. 26 
,, 27 

Nor. 26 
,, 27 

Nor. 26 

Nor. 26 
19 27 

D I 

3 28 

3 a8 

4 5% 

3 6 

2 18 

I 18 

4 15 

4 11 

4 a7 

l o  28 

2 47 

5 31 

a 55 

6 41 

a 49 

7 30 

I I 7 

4 19 

9 2 2  

Posit ions 
of 

Telescope 
durltle 

()bjerua. 
tion 

. - -- 
I 

tt 

2 2 . 2  

20.8 

20.4 

2 2 ' 1  

2 1 . 3  

20.7 
19.7 

20'3 
20.5 

20'4 
20.3 

19'0 
2 0 ' 0  

19.8 
2 0 ' 0  

2 r . n  
20'4 

20.8 
2 1 . 2  

19.7 
20.9 

31.2 
21.1 

20.6 
20.2 

20.6 
20.0 

20.6 
2 2  

20.1 

19.5 

2 1 . 2  

2 1 . 1  

20.9 

21 . )  
20'7 

Mean 
of 5. P. D's 

- 

n 

21.5 

20.4 

31.6 

20-a 

I 
20.4 

20'3 

19'5 

19.9 

20.8 

21.0 

10.3 

t 1 . 1  

m . 4  

20.3 

20.9 

19'8 

n.1 

20.9 

"'0 

R. W 
W, a 

W,E 

E,W 
ws Ic 

W, E 
E, W 

E, W 
W1 * 
W, E 
x, w 

E . W  
WI It 

W , E  
E, W 

E, W 
W1 E 

W, E 
E, W 

E , W  
ws E 

W, E 
E I  W 

E. W 
W 1  E 

W. E 
EI W 

IT, W 
w, E 

W, E 
E, W 

E, W 
W, E 

W, E 

E, W 
W, E 

, , , I  I I 

70 53 46.52 
46.49 

704247 .49  

71 4 1 7 . 5 9  
17.61 

71 6 49.41 
49.49 

71 13 14.03 
13.93 

71 I 0.67 
0.80 

705823 .02  
33'19 

71 231.06  
32.24 

71 18 59.71 
59'9O 

71 2 2  56.59 
56.65 

f o 5 3 . 3 ~ ' 9 9  
33'05 

71 9 27-09 
a7'ES 

70 e( 18-19 
18.27 

71 ~5 50.76 
50'84 

7 t  8 16.84 
16.92 

1.1 q 50.66 
. 5 0 ' i j  

71 6 51 '83 
51.93 

71 58.03 

71. 7 4 '00 
4 '11  

+ 1 2  35'73 
34.36 

+ a 3  32.89 

+ a 4.47 
3.55 

- o 28.69 
29.77 

I 

- 6 53.75 
53-42 

+ 5 19.69 
19.51 

+ 7 55'96 
56.80 

+ - j  47.72 
47.79 

- 12 38.52 
39'49 

- 16 35.83 
35.48 

+ l a  46-67 
47.81 

- 3 5-93 
6.07 

+ r z  2.38 
1.92 

- 19 30'14 
30.82 

- 1 56.26 
55.56 

- a t  30.60 
31.26 

- o 30.66 
30.81 

- 15 37-15 

- o 42.66 
43-38 



ASTRONOMICAL LATITUDES. 

747. Colaba-Co-latitude $1" 6' + 

Summary. 

No. of pairs 39 

No. of observations 74 

d z .; 
l a  .- 
& %  
rn 

35 

36 

37 

38 

39 

Mean difference between observations taken E, W and those taken W, E = i 0".03 

Observed Co-latitude (weighted mean) 71" 6' 20N.85 + OU.061 - 

Correction for Height above Sea-level On -00 

Stsm Observed 

1434 k 1 4 2  Gr. 80 
39 $3 

1461 & 1470 Cfr. 80 
>, 13 19 

1480 & 1490 Or. 80 
28 3, I,  

1490 & 1493 Qr. 80 
91 11 

1504 & 1511 Cfr. 80 
$9 91 ,1 

=ate 

1892 

Nor. 26 
1,  27 

Nor. 26 
$3 27 

Nov. 26 
,, 27 

Nor. 26 
1, 27 

Nov. 26 
I, 27 

F i n a l  C o - l a t i t u d e  71" 6' 20.85 

0 1 U  H 

Astronomical Latitude (A) = 18 53 39.15 + 0.061 
Geodetic Latitude (G) = 18 53 49-48 

~i~~~~~~ 

o # 

o 4; 

o 42 

1 2  23 

1 2  19 

6 18 

Deflection of plumb-line (A - G) = - 10.33 

Posrt~ons 
of 

Telescope 

O"b",~r",",- 
t ~ o n  

W, E 
%w 

E. W 
w, IC 

W, E 
E, W 

E. W 
W, E 

W, E 
E, W 

Mean 
of N. Y. D's 

o t  x 

;o 47 29.81 
29.93 

5.0 45 47'48 
47'61 

71 23 23.06 
23'19 

7 1  1 9  47.12 
41-26 

71 25 31-54 
31'68 

v 

- 

1.0 

0 . 0  

0 . 3  

0 .3  

0 . 2  

PDQ 

-- 

1.00 

0.00 

0.06 

0.06 

0.04 
- 

Half of the 
Ohserved 

n~fference of 
Z e n ~ t L  Distances 

I X 

+ 18 52'04 
s z ' t g  

+ 20 33-37 
33-51 

- 17  1-53 
2.19 

- 13 26.43 
26.65 

- 19 9 .95  
11 .10  

I P o o  = 10.42 

p, 
I 
S - 
.- tci D 

a.0  

1 .0  

0.7 

0.7 

1 . 0  

Beconds of 
Co-latitude 

bzb:f:-h 
vatlon 

- - -  I 

E P = 33.6 

X 

21.8 
I 

20.8 
21.1 

21.5 
2 1 . 0  

20.7 
20.6 

2 1 . 6  
20.6 

I 

21.9 

20.9 

21 .2  

20.6 

2 1 ' 1  
-- 



ABSTRACTS AND SUMMARIES O F  OBSEBVATIONS AND BESULTS. 

1 

748, Cuttac k-Co-latitude 69" 3 I' + 
Latitude ... 20° 29' Instrument-Zenith Telescope 

in. 
Longitude ... 85 54 Mean Height of Barometer 29'57  

Height . . . 133 feet Mean Temperature 7 3 O . 1  . 
Ohserver-Lieut. E .  A. Tandy, R.E. 

d 
2.2 
.;d 0 4  

-g % 
rn 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

P v c  

0'0009 

0.1367 

oaooz5 

o-or01 

0'3430 

0'4259 

0'06jo 

0.2601 

0.2500 

0.3833 

0.0289 

0'3844 

0.0034 

0.3833 

1'51a9 

;ztif 
Distances 

0 # 

o 10 

11 28 

I 14 

I 6 

I 59 

I 55 

20 40 

8 13 

12 9 

25 21 

I 40 

3 30 

18 39 

a5 33 

4 23 

PI 
II 

2 .- 

1'0 

1.0 

0.7 

0.7 

0'7 

0.7 

0.7 

1'0 

1'0 

0.7 

1.0 

1.0 

o'f 

0'7 

1.0 

c 

0'03 

0.37 

o m &  

0.12 

0.70 

0.78 

0'30 

, 
0'51 

O'  50 

0'74 

0.17 

0.62 

0.07 

0'74 

1.23 

Stare Obremed 

608 & 520 Or. 80 
3) I J  I D  

646 & 571 Gr. 80 
2 IS 19 

630 & 646 Gr. 80 
I I  ~t I I  

646 & 677 Gr. 80 
s v  19 , 

698dr707Ctr.80 
I I  o II 

707 & 712 Gr. 80 
I, ,I , 

723 & 731 Gr. 80 

749 & 750 Or. 80 
PI 11 

783 & 800 Gr. 80 
11 19 I1 

837 & 863 Gr. 80 

902 k 916 Gr. 80 
3, I1 I,  

' 9 n  & 943 Qr.80 
19 I I  11 

984 & 1016 Gr. 80 

1061 & 1106 Qr.80 

1189 & 1159 Gh.. 80 
11 SD ,I 

Poaitiona 
of 

Telescope 

d-d~;ih:~- 
tion 

E, W 
W, E 

W, E 
E, W 

W, E 
EI W 

E, W 
W, E 

W , E  
E, W 

E, W 
W, E 

W, E 

E, W 
w, 

E, W 
W, lc 

W, E 

E, W 
W, E 

W, E 
E, W 

W, E 

El W 

W, E 
El W 

Date 

1899 

Feh. 4 
I S  5 

Feb. 4 
,I 5 

Feb. 4 
,, 6 

Feb. 4 
,, 5 

Fob. 4 
s 6 

Feb. 4 
,, 6 

Feb. 4 

Feb. 4 
'11 5 

Feb. 14 
,, 16 

Feb. 14 

Feb. 14 
I,  16 

Feb. 14 
, 16 

Feb. 4 

Feb. 4 

Feb. 4 
1, 6 

Mean 
of N.P. D's 

a 1  a 

69 23 1.60 
1.63 

69 29 52.04 
52.06 

69 25 26-75 
26.76 

69 33 44.93 
44'95 

691232.67 
32.68 

69 8 8'83 
8-85 

69 36 1-49 

69 47 20.95 
20.96 

69 7 56.30 
56.35 

69 26 48.17 

69 48 52.41 
52'43 

69 31 28-15 
28.17 

69 jr  36-g3 

69 9 0.70 

69 8 31.76 
31.75 

Half of the 
Observed 

Difference of 
Zenith Diataneea 

I a 

+ 8 5-65 
6.96 

+ I 16.10 
16-43 

+ 5 41.48 
40.78 

- a 36.31 
37.44 

+ 1 8  34-12 
35-02 

+ 22  58.w 
38-46 

- 4 53.24 

- 16 14-39 
12.65 

+ 13 1 0 . 1 ~  

12.13 

+ 4 20.52 

- 17 4 . 4 2  
44.18 

- o 21-15 
18.04 

- o 18-95 

+ a2 6-51 

+ aa 34.30 
35.62 

Seconds of 
Co-latitude 

bz:i:-h Mean 
vation I 

# a 

7-25 
8.59 7-91 

8.14 
8.49 8.32 

8.13 
7.54 7.89 

8'62 
7 5 1  8.07 

6-79 
7'70 7'25 

7-03 
I 7-17 

8.25 8-15 

6.56 
8.31 1-44 

' 6.42 
8.48 1-45 

8-69 8.69 

7-99 
8.25 8.12 

7 . 0 0  
10.13 8.57 

7.88 7-88 

7-21 I 

6'06 
7.37 6-12 



ASTRONOMICAL LATITUDES. 

748. Cut t ac k-Co-latitude 69" 3 I' + 

d 
% -2 
z a  .- 
2 %  
m 

16 

17 

18 

19 

U) 

21 

22 

23 

24 

I Zj 

26 

a7 

%8 

29 

30 

L 

. 
0 

0'41 

1.27 

1-42 

0'53 

0.12 

0.45 

0.07 

0.23 

0.41 

0.07 

. 

0'49 

0'13 

0.19 

0.01 

O m Z 7  

Po. 

0-2193 

0.9677 

1'2098 

0'168j 

0.0086 

0.1620 

0.0015 

o.ojz9 

0'1345 

0.- 

o ' f t z l  

0.0237 

0.0469 

~o.ooor 

0'0S7j 

S h  Observed 

1175 & 1192 Qr. 80 
I 11  11  

19 11 

9s 29 13 

1218 & 1227 Qr. 80 
I1 I,  11 

1227 & 1233 Qr. 80 
IS 11 11 

1283 & 1466 Qr. 80 
>I I, IS 

1218 & 1 2 6  Qr. 80 
81 ,I ,I  

1282&1284Gr.80 
I1 fi, sa , 
11 2a 11 

1282 & 1298 Qr. 80 

1309 & 1313 Qr. 80 
I S  I] IS 

1365&1378Qr.80 
2s 11 n 
11 IS II 

1378 & 1395 Gr. 80 
I )  IS 1s 

I* II 11 

IJ 11 n 

1407 k 1413 Qr. 80 
I I #  Y 

81 ,# I# 

Is a )  a, 

1436 & 1459 Qr. 80 
81 Y >I 

IS II  Y 

IS II SS 

11 13 11 

1465 & 1470 Qr. 80 
1 I* 11 

19 19 90 

9, 1) 11 

1473 & 1476 Gr. 80 
11 19 I) 

I )  3, 1, 

11 II Y 

1494 & 1508 Qr. 80 
91 II 

11 IJ  9,  

Date 

1899 

Beb. 4 
r, 5 
1, 18 
18. 19 

Beb. 4 
I, 18 

Beb. 4 
,, 18 

Feb. 18 
12 19 

Feb., 18 
I1  19 

Feb. 4 
5 

1, 19 

Feb. 19 

Feb. 4 
,, 18 

ye). 4 
81 18 
,* 19 

Feb. 4 
sr 17 

18 
,v 19 

E'eb. 4 
19 6 
,, 17 
,, 19 

Feb. 4 
1 f3 
$1 17 
r r  18 
vr 19 

Feb. 4 
6 

9 1  17 
,, 18 

Feb. 4 
,P 17 
,, 18 
11 19 

Feb. 4 
1, 6 
19 17 

~~~~~f 

Distsncer 

o I 

1 7  50 

4 7 

3 59 

4 18 

9 
4 35 

11 45 

11 49 

14 40 

a 4 0 .  

z 29 

3 ag 

o 13 

I 40 

8 zo 

8 9 

p, 
I 

5 .- 

1'3 

0.6 

0.6 

0.6 

0.6 

0.8 

0.5 

1.0 

0.8 

0.9 

1.3 

1.4 

1.3 

1'3 

1 .2  

~- 

Positionr 
of 

Teleaeope 
during 

Obsena- 
tion 

E.W 
W, E 
W, E 
El W 

E,W 
W, E 

W, E 
$, w 

W, E 
E l  W 

W, E 
E, W 

E , W  
W, E 
w, 1 

W, E 

W, E 
W, E 

W , E  
W, E 
E, W 

E. W 
wq E 
E. W 
W, E 

E, W 
W, E 
W, E 
E, w 

W, E 
E, W 
E, W 
E, W 
w, IF 

E, W 
W, la 
w, E 
w, 1 

W E 
E, W 
E, W 
WI 6: 

E, W 
W, I c  
W, E 

Half of the 
Observed 

Difference of 
Zenith DLt.ncen 

I u 

- 7 31-61 
30.88 
30.71 
30.40 

- 17 14-36 
13.40 

- l o  4-70 
4.55 

+ 18 18.37 
17.78 

+ 11 9'51 
9.24 

- 1 4  36-11 
37.47 
35-49 

- 10 51.56 

- 19 57-89 
. 58.32 

- 1 3  43.05 
41-50 
42'73 

- 43'40 
42'41 
42.09 
43.48 

t. 22 33.19 
32-90 
34'28 
32-06 

+ 5 25'23 
25'92 
26.58 
25'47 
16-00 

- 18 19-83 
18.12 
19'30 
17.67 

+ 19 15.Sj 
16.47 
15'34 
15'58 

- 19 40.64 
41'03 
41'24 

---- - 

Mean 
of N. P. D'r 

o I I, 

69 38 38-48 
38.48 
38'39 
38.38 

69 48 23'16 
23.03 

69 41 14-06 
13'93 

69 11 49'36 
49'33 

69 19 58.46 
58-43 

694543.83 
43.82 
43'70 

69 41 59.58 

69 51 6.32 
6-24 

694451.00 
50.82 
50.80 

69 33 50.75 
50.58 
50.57 
50.55 

69 8 34.46 
34.45 
34-26 
34-22 

69 z j  42.50 
A2.49 
42 ' 34 
42'39 
42 -30 

69 49 26.90 
26.89 
16.?9 
26.77 

69 11 5zS2 j  
59.13 
52.11 
51'09 

69 50 49-13 
49'12 
49'O3 
- -  ~- 

Second~ of 
Co-latitude 

b:b:$h 
vation 

N 

M- 

N 

l i  
6.87 
7.60 
7.68 
7.98 

8.80 
9.63 

9.36 
9.38 

7'73 
7.11 

7.98 
7-67 

7'72 
6-35 
8.21 

8.02 

8.43 
7'99 

7-95 
9.12 
8-07 

7-35 
8.17 
8.48 
8.07 

7.65 
7'35 
8.54 
6.28 

7'73 
7'71 
8 9 2  
7'79 
8.30 

7'07 
8-77 
7'49 
9.10 

8.10 
8.60 
7-45 
7.67 

8'49 
8-09 
7'79 

7-53 

9.22 

9.37 

7.42 

7'83 

7.50 

8.02 

8.18 

8-36 

8.02 

2.46 

8-08 

amz6 

7.96 

8.22 

-- 



ABSTllACTS AND SUMMARIES OF OBSERVATIONS AND BESULT;S. 

748, Cuttac k-40-latitude 69" 3 I' + 

6 ,  

;'a. .- "4 8 0 
rn 

,81 

32 

88 

34 

35 

36 

37 

38 

89 

40 

41 

42 

4 

44 

46 

46 

47 

48 

49 

Mean 
of N. P. D'r 

O I  Y 

69 30 57-41 
57'31 

69 19 2.64 
2.56 

69 34 33.04 
32'98 

6g 31 14.77 

69 14 58.69 
58.84 

6 9 4 9  7-13 
7-18 

69 49 10.21 
10 .d  

69 l o  20.13 
zo.13 

69 14 54'44 
54'44 

69 24 41.52 
41.51 

69 53 a:-08 
z7'OY 

69 8 7-62 
7'62 

69 13 14.91 

69 30 26.36 
26.38 

69 43 49-16 
49' 29 

69 41 58.29 

692815 .18  
15.10 

69 21 54' .p 
54'34 

69 31 19.88 
19'94 

PC 
I 

2 .- M 

1.0 

1.0 

0.7 

0.5 

1-0 

1.0 

1-0 

1-0 

1.0 

1.0 

1.0 

1.0 

0 . 7  

, 1.0 

1.0 

0-5 

0.7 

8.0 

1.0 

[Itam O b ~ r r e d  

1641 & 1664 Gr. 80 
I I  YI II 

1580 & 1690 Qr. 80 
,I II #I 

1695 k 1603 Or. 80 
II n 

1603 & 1611 Qr. 80 

1648 & 1666 Gr.80 
,, ,, 

1701&1708Qr.80 
* I  #I 3) 

1714 6c 1724 Gr. 80 
)I I I  ,I 

1729 & 1743 Or. 80 
11 I,  $1 

1751 k 1766 Qr. 80 
II )I 

1780 & 1793 Qr. 80 
1 )  91 

1808 dc 1807 Gr. SO 
I. I t  *I 

1826 & 1843 Or. 89 
Y Y  YI IS 

1866 & 1898 Or. 80 

1911 & 1919 Or. 80 
DI I* IY 

1966 & 1977 Qr.80 
I I) $9 

1994 k 2003 Gr. 80 

2003k2009Gr.80 
Y Y  Y Y  II 

2029 k '2060 Cfr. 80 
t ,I $9 

2127 k 2144 Gr. 80. 
IS YY IS 

Half of the 
' Observed 
Difference of 

!Zenith Dintances 

' X 

+ o 1 o . q  
10.41 

+ 11 4.75 
6.07 

- j 26.07 
24.86 

- o 5.24 

+ 6 9.06 
8.80 

- 1 8  0 . q  

1 7  59.17 

- 18 1.66 
1.94 

+ w 46.84 
47.46 

+ 16 14.31 
12'93 

+ 6 16.05 
2 6 . 6 ~  

- a1 18.66 
19'23 

+ aa 59'10 
a3 0.43 

+ 17 53.74 

+ o 4a.01 
41.12 

- 11 41-49 
41.51 

- l o  49'97 

+ a 5 j a #  
53.01 

+ 9 14-16 
13.22 

- o 11.9a 
11.75 

Date 

1899 

Feb. 6 
Y, 17 

Fob. 6 
,, 17 

Feb. 6 
Y, 17 

Feb. 17 

Feb. 6 
It  17 

Feb. 6 
,y 17 

Web. 6 
s 17 

Feb. 16 
11 17 

Feb. 16 
P, 17 

Feb. 16 
9, 17 

Feb. 16 
,, 17 

Feb. 16 
17 

Fob. 16 

Feb. 15 
9, 16 

Feb, 15 
, 16 

Feb. 16 

Feb. 16 
,, 16 

Feb. 16 
II 16 

Feb. 15 
rD 16 

gzt:f 
Dis*mces 

a ' 
5 8 

15 35 

5 57 

6 o 

3 20 

11 43 

j 32 

1.3 56 

to 13 

4 37 

13 31 

z j  19 

5 39 

no 44 

B an 

7 48 

7 34 

10 +r 

t 3 1  

Seconds of 
Co-latitude 

bzb,",9",9"h 
ration I ;  

X If 

7.51 
7.73 7-62 

'7'39 
8-63 8.01 

6.97 
8-12 1-55 

9'53 9.53 

7.75 
7.64 7.70 

7.04 
8.01 7-53 

8.55 
8.34 8.45 

6.97 
7-59 ? 'a8 

8.76 
7'37 8-07 

7.57 
8.11 7.84 

8.42 
7.86 8-14 

7-31 
8.05 7.69 

8.65 8'65 

8.37 
8.50 8.44 

7.77 ; 
5-78 7-78 

8-32 8 . 9  

8-61  
8'21 8.41 

8.46 
7-56 ' 8.01 

7.96 
8.19 8.08 

s 

0.33 

0.06 

0'40 

1.58 

0-25 

0.42 

0.50 

0.67 

0.11 

0.11 

0.19 

0.26 

0.70 

0.49 

0.17 

0.37 

0'47 

0.06 

0.13 

Positions 
of 

Telescope 
during 

Obeerra. 
tion 

W, E 
XI W 

E, W 
W, E 

W, E 
E Y  W 

W, E 

W, E 
E, W 

W,E 
E, W 

E, W 
WI 1 

' E, W 
w, E 

W, E 
E, W 

E. W 
wli, E 

W, E 
E, w 

E, W 
W, E 

W, E 

E, W 
w, 1 

W,E 
E, W 

W, E 

W , E  
EI W 

E, W 
WI E 

E, W 
w,  E 

P v v  

0.1089 

0.0036 

o m r r a o  

1.2481 

0.0615 

0 . ~ 7 6 4  

0-2500 

0.4489 

0'0144 

o'o1a1 

0.0361 

0.;6:6 

0.3430 

0.1401 

0.0289 

0.0685 

0.1546 

0.0036 

0.0169 



ASTRONOMICAL LATITUDES. 

748. Cu ttac k-Co-latitude 69" 3 I' + 
-- ~ - ~ -  - 

Summary. 

No. of pairs 59 
No. of observations 124 

Mean difference between observations taken E, W and those taken W, E = - ON.31 

d 
Z .z 
2 .- 
& %  

m 

50 

61 

62 

63 

64 

65 

56 

67 

68 

69 

Observed Co-latitude (weighted mean) 69' 31' 7".95 + 0"*048 
Correction for Height above Sea-level 0". 00 

%zt~' 

I 

I 39 

7 13 

6 24 

1 7  57 

5 17 

7 13 

9 18 

15 36 

a 30 

I 56 

Stsm Observed 

2167 & 2176 Qr. 80 

$183 & 2205 Qr. 80 
II I )  11 

2268 & 2273 Gr. 80 
11 3 II 

2294 & 2293 Gr. 80 
31 II IS 

2311 & 2326 Gr. 80 
t 1, 

2332 & 2370 Gr. 80 
II II II 

2389 & 2408 Gr. 80 
s v  1 

2463 & 2469 Or. 80 
,, ,, 

2490 & 2494 Gr. 80 
t 11 I) 

1327 & 1342 Gr. 80 

Final Co-latitude 69" 31' 7".95 

Date 

1899 

Feb. 16 

~ e 6 .  15 
,t 16 

Feb. 15 
,, 16 

F e b  15 
I,  16 

Feb. 15 
11 16 

Feb. 15 
11 16 

Feb. 16 
, ,  16 

Beb. 15 
,, 16 

Feb. 15 
1, 16 

Fob. 19 

0 1 1  1 

Astronomical Latitude (A) = 20 28 52-05 + 0.048 

Positiona 
of 

Telescope 
during 

Obserra- 
tion 

E, W 

E, W 
W, El 

E, W 
w, 1 

W, E 
81 W 

E, W 
W, E 

W, E 
&, w 

E, W 
R, E 

E, W 
w, E 

W, E 
E, W 

E, W 

Seconds of p, 
Halt of the Co-latitude 
Observed I z .- 

E 

Geodetic Latitude (G) = 20 29 0.68 

0 

--- 

0.10 

o.ja 

0'40 

0'30 

0.41 

0.84 

0.79 

0'47 

oS;1 

1-73 

 POD- 

Mean 
of N.P. D'r 

a t  I 

69 27 34'58 

69 11 8.39 
8.46 

69 26 47-72 
47'78 

69 43 58.09 
~ 8 . ~ 7  

69 g a  19.73 
19.81 

69 5a 14-17 
14.26 

69 50 26.07 
26.16 

69 37 45.36 
45'37 

69 a4 51.23 
51'33 

69 19 35-41 

Deflection of plumb-line (A-G) = - 8.63 

Pwo 

o.oo;o 

0.1704 

0.1600 

0-0900 

0.1764 

0.7056 

0.6241 

0.2109 

0-1024 

2.0950 

1 5.4470 

0.7 

1'0 

1.0 

1'0 

1.0 

1.0 

1.0 

1'0 

1'0 

0.7 

53'3 

I 

8-05 

7-43 

8.35 

7.65 

8.37 

8.79 

8.74 

8.41 

7.63 

6-12 

f P - 

I I 

+ 3 33.47 

+ 9 59.50 
58.51 

+ 4 19-93 
21.24 

- l a  49.97 
50'99 

- 21 21.53 
I 

- 21 5.09 
5.76 

- 19 I 

17.61 

- 6 37.72 
36.08 

+ 6 16.96 
15-73 

+ 1 1  30.81 

I 

8.05 

7.89 
6.97 

7.67 
9.02 

8.12 
7'18 

8-20 
8.54 

9.08 
8.50 

8.94 
8'54 

7-54 
9.29 

8-19 
7'06 

6.2a 



ABSTBACTS AND SUMMARIES OF OBSERVATION8 AND RESULTS. 

740. Daiad hari-Co-latifude 65" 21' + 
Latitude .. . 24' 38' Instrument-Zenith Sector No. 1 need aa Zenith Telescope 

in. 
Longitude ... 77 42 Mean Height of Barometer 28'10 

Height . .. 1867 feet Mean Temperature 68O.O 

Observer-Captain G.  P .  Lenox Conyngham, R.E. 
1 r 

g .% 

? &  5% 
m 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

i 

0 

1'00 

1'75 

0.07 

1.38 

1'44 

0.56 

a.70 

0.26 

1.15 

1 - 9 2  

0'35 

1 

0'49 

0 

1.8a 

Pc. 

~ ' o o a o  

3.0615 

0'0049 

1.3331 

1.4515 

0-3136 

5'1ojo 

0,0676 

I 

1'3215 

3'6864 

0'1225 

1'0938 

0'1681 

0'5041 

2'3187 

Stan Observed 

3 7 8 0 & 3 7 8 7 Q r . 8 0  
I I  IS IS 

3796 & 3813 Cfr. 80 
I D  In  $1 

3823 & 3677 Qr. 80 
91 31 81  

8891 & 8919 Qr. 80 
19 (9  81 

3931 & 3891 Qr. 80 
I S  IS 11 

3969 & 3973 Gr. 80 
,a 11 Jl 

3977 & 8980 Or. 80 

3991 k 3993 Cfr. 80 
IJ 9 IS  

1 8 8 & 2 4 2 Q r . S O  
1) #S 1D 

256 & 268 a r .  80 
1s 11 1) 

285 & 290 Gr. 80 
91 s t  18 

331 & 334 Qr. 80 
,, ,, In 

334 k 360 Qr. 80 
Is ,, I# 

368 & 373 Or. 80 
1, 9 s  19 

896 & 404 Qr. 80 

Dab 

1898 

SOT. 22 
1, 24 

Nor. 22 
11 2.4 

Nor. 22 
,, 24 

Nor. 28 
r 24 

Nor. 22 
89  24 

Nor. 22 
9 24 

Nor. 22 

Nor. 22 
19 24 

Nor. 22 
W 24 

Nor. 22 
r,  24 

NOT. 22 
,s 24 

Nor. 22 
,, 24 

Nor. 22 
,, 24 

Nor. 22 
r, 24 

Nor. 24 

Half of the 
Observed 

Difference of 
Zenith Distances 

t I 

- 4 19.54 
18.82 

- I; 15'25 
16-36 

- 8 20.25 
18.82 

+ 6 38.73 
37.28 

- j jz.1.3 
32.98 

- 19 47-21 
48-29 

- 11 zsq8a 

- 14 31.29 
28-05 

- I 13-64 
9.80 

- 16 38.34 
35.62 

+ 3 57-02 
54.11 

- 12 29.28 
28.71 

- *  o 12-53 
12.40 

- 19, 23.83 
20.56 

- I 1 - 5  

E:t:f 

D I 

25 12 

5 21 

o 26 

I 34 

I 44 

8 

6 28 

19 21 

2 1  29 

l o  28 

15 43 

4 2 

5 25 

5 12 

4 55 

rq a8 

P4 

I 
f: - m .- 

P 

1'0 

1.0 

1'0 

0.7 

0 '7  

1.0 

0.7 

1.0 

1'0 

1.0 

1'0 

0.7  

0.7 

1'0 

0.7 

PosiLionr 
of 

Telescope 
du r~ng  

Obsena- 
tion 

E , W  
W, 

W, E 
1, w 

E, W 
w, 

W, E 
Es W 

E, W 
W, 33 

E, W 
W, E 

W, E 

E. W 
w, 1 

W , E  
E, v? 

E W 
W, E 

W, E 
E, W 

E, W 
w, E 

W, E 
E, rn 

E, W 
W, E 

W, E 

Seconds of 
Co-latitude 

bzb:::-'l 
vation 1 

Mean 
of N. P. D'B 

O f 1  

6 5 2 6  1.31 
I.33 

65 38 58'67 
58'71 

65 j o  0.59 
0.61 

65 15 4-51 
4'52 

65 a5 15.14 
'5.13 

65 41 29.45 
29.45 

65 34 9.66 

65 36 11-07 
11.06 

6 5 2 2 5 1 . 7 5  
5 1 . ~ 7  

65 38 20.09 
20.00 

65 17 44.98 
44'87 

65 34 11-13 
11.34 

65 21 53.16 
53.07 

65 41 2.67 
2'57 

65 jg  0 -51  

x 

41.77 
42-51 

43-42 
4a.35 

40'34 
41.80 

43-15 
41.80 

43.01 
41.15 

42-24 
41.16 

43.84 

39.78 
43-01 

38.11 
41'87 

41.75 
44.38 

42.00 
39.58 

42-15 
42.63 

40.63 
40.67 

38.84 
42.01 

42.96 

II 

4a.14 

42.89 

41'07 

42.52 

42'58 

41.70 

43-84 

41.40 

39'99 

43-06 

40'79 

42-39 

40.65 

40.43 

42.96 



ASTRONOMICAL LATITUDES. 

749. Daiadhari-Co-latitude 65" 21' + 

a ., a a 
g% 
m 

16 

17 

18 

19 

20 

21 

81 

88 

24 

25 

26 

n 

CS 

29 

30 

31 

a 

88 

Stam Obrsned 

411 k 428 Or. 80 
IS II  I I  

431k434Cfr.80 
19 ( I  I,  

434dc467Qr.80 
IS I) IS 

471 & 608 Cfr. 80 
I# 18 II 

6ZOk47lClr.80 
II 91 91 

649 & 562 Or. 80 
I# 81 I, 

662 k 677 Gr. 80 
ID II II  

14 & 38 Gr. 80 
11 I S  IS 

42 dc 66 Or. 80 
19 II II 

IS JI n 
)a I I) 

68 & 75 Cfr. 80 
PI II Y 

93 at 113 (3r. 80 

137 & 139 Cfr. 80 
,, ,, ,I  

139 k 146 Cfr. 80 
II II 11 

165 B 179 Gr. 80 
II IS I I  

680 & 637 Cfr. 80 
., 3 I I  

6 3 7 k 6 7 7 Q r . 8 0  
I# ID I# 

696 & 713 &. 80 
ID II JI 

749 dc 776 Qr. 80 
IW 1 8  ., 

Date 

1898 

Nor. 22 
I, 24 

Nor. 22 
,, 24 

Nov. 22 
rl 24 

Nor. 22 
13 24 

Npr. 22 
rr 24 

Nor. 22 
1, 24 

Nor. 22 
ID 24 

Nor. 23 
,, 25 

Nov. 23 
II 25 
,, 30 

Dec. 1 

Nor. 23 
19 25 

Nor. 23 

Nov. 23 
,, 25 

Nov. 23 
9 25 

NOV. 23 
rt 25 

Nor. 23 
91 25 

Nor. 23 
1, 25 

Nor. 23 
25 

Nor. 23 
w 25 

Distances 

o I 

12 57 

6 49 

7 a 

3 57 

4 7 

o 27 

o 26 

13 46 

11 15 

4 44 

5 38 

r 48 

I 54 

18 u 

a 46 

z 54 

g o 

12 39 

Positions 
of 

Telescope 
durlng 

Observa- 
tlon 

W, E 
E, W  

E,W 
WJ E 

W,E 
1, w 

3F, W 
w, E 

W , E  
Ej w 

W, E 
E, W 

E, W 
w, E 

E, W 
W, E 

W, E 
E, W 
E, W 
WI 

W, E 
E, W  

W, E 

E, W  
W, E 

W, E 
Ej w 

E, W 
W, a 

W, E  
E, W 

E W  
w, 

W, E 
a, W 

E, W 
W, E 

Seconds 

by 
obser- 
vatlon 

a 

41.54 
40'02 

39-74 
41-23 

41-21  
40.61 

40.84 
39'45 

41.43 
40'80 

39.99 
41.12 

40.29 
41.69 

44-43 
42-29 

40'73 
39'95 
41'34 
40.72 

40'.:7 
42.53 

39.94 

40.66 
41'31 

40.72 
41'73 

40.54 
39'58 

41.90 
37'73 

41.98 
42 '19  

40.83 
40.57 

36.48 
40.74 

pl 

I 
a' 
M .- 

1.0 

0 ' 7  

0.7 

0 ' 7  

0.7 

0 .7  

0.7 

1.0 

1 '3  

1'0 

0'7 

0 . 7  

0 ' 7  

1'0 

0 .7  

0.7 

1'0 

1.0 

of 
CO-lat~tude 

Mean 

I 

40.78 

40-48 

40.92 

40'14 

41.12 

40.55 

40'99 

43'37 

40-69 

41.45 

39'94 

40.99 

41'22 

40.06 

39.82 

4t .08 

40.70 

38-61 

' 

0 1 .  

6 j  I 25..39 
25.28 

6 5 r 6 1 9 . 5 7  
19'47 

6 5 2 9 1 7 ' 9 5  
17-85 

65 15 36.48 
36.38 

6 5 2 5 4 5 ' 1 8  
45 '09 

65 26 0.28 
0 .19  

65 z j  15-50 
15.41 

65 38 38'08 
38.06 

65 o 19.64 
19.60 
19.50 
19'47 

65 31 46'02 
45 97 

65 19 41.41 

65 7 28.25 
28.20 

65 13 44.40 
44'35 

65 19 30.10 
30'04 

65 a5 52-72 
52,65 

6 5 3 4 1 0 . 7 8  
1 0 . j ~  

65 15 56.74 
56.68 

65 ao 38.51 
38-48 

Halt ot the 
Obsened 

Difference of 
Zen~th D~atDncrts 

I 

+ ao 16.15 
14.14 

+ 5 20.1; 
21.76 

- 7 36.73 
37'24 

+ 6 4-36 
3'07 

- 4 3'75 
4-19 

- 4 10.29 
19.07 

- 3 35.21 
33'73 

- 16 53.63 
55'77 

+ 21 21.09 
1 0 . 3 5  
21.84 
21.aj  

- ro  5.65 
3'44 

+ I 57'53 

+ 14 ra.41 
13.11 

+ 7 56.32 
57-38 

+ 1 10.44 
9.54 

- 4 1 0 . 8 ~  
14'92 

- 1 2  28.80 
28-54 

+ 5 44.09 
43.89 

+ o 57.97 
61.26 

0 

0.56 

0.66 

0.22 

1'00 

0.01 

0.59 

0.15 

2-23 

0'45 

0'31 

1 . 2 0  

0.15 

0.08 

1-08 

1.3a 

0'94 

0.44 

2'53 

1 

P V D  

o.1rg6 

0'3049 

0.0339 

O'7ooO 

0.0003 

0.2437 

e-0158 

4'9729 

0~2631  

0.0961 

1.0080 

0.0158 

0'0045 

1.1664 

~ ' 2 1 9 7  

0'6185 

0'1936 

6.4009 



ABSTRACTS AND SUMMARIES OF CYBSElWBL110N9 AND ItESTJLTS. . 

740. Daiad hari-Co-latitude 65" 21' + 

Summary 

No. sf pairs 41 
No. of observations 80 

+ 

2.2 
= a  .- 
k %  
P 

34 

35 

' 36 

37 

38 

39 

U) 

41 

Mean. difference between. observations taken E, W and those taken. W, E = - Oa.7L 

Observed Co-latitude (weighted mean) 65' 2.1' 41a. 14 f Ow. 124. 

Corxection for- Height above Sea-level. + OW.07 

6t.m Observed 

783 k 816 Gr. 80 
)I 11 11 

8a8 & 785 Gr. 80 
,, ,, ,. 

646 & 874 Or. 80 
I #  I, ,, 

891 k 915 Qr. 80 
9 ,  ,. ,, 

9n & 953 Gr. 80 

1 3 6 k 1 6 0 G r . 8 0  
I, 1, I ,  

1 7 0 k 1 8 8 G r . 8 0  
39 I ,  9 ,  

222 k 260 Or. 80 
IS 19 12 

Final Coplatitude. 85" 2lP41".21 

Dab 

1898 

Nov. 23 
, s 86 

Nor. 23 
,, 26 

Nor. 23 
,, 25 

Nor. 23 
,, 25 

Nor. 98 

Nor. 30 
Deo. 1 

Nov. 30 
Deo. 1 

Nor. 30 
Dec. 1 

0 I u' I' 

Astrowmica1 Latitude (A) = 24 38 18.79 +_ 0.124 

~ ~ t ~ f  
Diatance8 

o I 

16 6 

16 12 

9 5 

7 25 

o 56 

6 19 

10 21 

19 58 

Geodetic Latitude (G) = 24 38 17.59 

De0ection.of plumb-line (A - G) = + 1.20 

Half of the 
Oboewed 

Difference of 
Zenith l)ie.hcea 

x 

+ 11 25.01 
~ 1 . 1 1  

+ 16 29.62 
15.78 

- 4 59.43 
55.30 

+ 3 57'55 
53'86 

+ 16 7.09 

+ 1 8  60.13 
58'95 : 

+ 6 34-15 
34.62 

+ 17 45-84 
44'48 

Positions 
of 

T s l e ~ c o p  
during 

Oboerra- 
tion 

W, E 
E. W 

E, W  
w, I€ 

E, W 
W, E 

W, E 
E, W 

E, W 

W , E  
En '8 

E . W  
W, E 

E .  W  
W, E 

Mean 
of N. P. D'B 

m t  I 

65 l o  16-12 
16.09 

63 5 11-19 
11.16 

65 a6 39-13 
39' 1 2  

65 17 4.4'54 
44'54 

65 5 34.81 

6; 241 .18  
41-13 

6 5 1 5  7'18 
* 1 -13  

65 3 55-36 
55'33 

Seconds of 
Co-latitude 

b~b:z!' 
ration 1 9 .  

I E -  35.3 / I P O O - ~ ~ . ~ I Z ~  - 

x 

41.11 
~ 7 . 2 0  

40.81 
36.94 

39.;0 
43-82 

41.09 
38-40 

41.90 

41.~31 
40.08 

41.33 
41-15 

q l ' ao  
39-81 

P . v  

2.7443 

3-5753 

0.3844 

0.79a1 

0'4043 

0.2025 

0'1600 

0.4096 

PI 
I 
Y - 
M .- 

0.7 

0.7 

1.0 . 

1.0 

0.7 

1 '0  

1 ' 0  

1'0 

n 

39-16 

38.88 

41.76 

4 0 . a ~  

41-90 

40.69 

41-54 

40:50 

v 

1.98 

2.26 

0.62 

o.89 

0.76 

0'45 

0 '40  

0.64 



ASTRONOMICAL LATITUDES. 

Latitude .. . 2 2 O  20' 

Longitude ... 82 4 

Height . . . 1622 feet 

Instrument-Zenith Teleacope 
in. 

Mean Height of Barometer 28.14 

Mean Temperature 83O.9 

Observer-Lieut. E. A. Tandy, R.E. 

b 

g .3 
a & .c 
m 

1 

t 

8 

4 

6 

6 

7 

8 

9 

10 

11 

la  

13 

v 

0.42 

0'30 

0.22 

0.29 

0.11 

0'91 

0.4 

0.14 

0'10 

0.11 

0'31 

0.81 

0.06 

Pow 

0.1764 

0'0450 

0.0484 

o-0421 

0'0288 

o.4232 

0.1936 

o.wp8 

0'0150 

0.0121 

0.0961 

0.6561 

0.0054 

I& 

0 

1.0 

0'5 

1.0 

0.5 

2.0 

0'5 

1.0 

0.5 

1'5 

1.0 

1.0 

1.0 

1'5 

Positions 
of 

Telescope 
during 

Obserrs. 
Lion 

W, E 
Es w 

E, W 
W 1  I€ 

E, W 
W, 3 

W, E 

E, W 
W, IE 
E, W 
W, 6: 
E, W 
w, E 

W, E 

E. W 
W, E 

E, W 

W, E 
E, W 
E, W 

E, W 
w, 1 

W, E 
E, w 

E, W 
w, lC 

W, E 
E, W 
W, 6: 
E, W 

Seconds of 
Co-latitude 

b ~ b ~ ~ ~ - "  
ration 7 :  

# # 

29.8; 
30'34 30'11 

29.63 
30'35 29'99 

19.66 
29'27 29.47 

29.40 29-40 

29.91 
29.64 
29.49 
19.67 
29'81 
30.32 29.81 

18-77 28.77 

29-45 
30.80 30.13 

19-83 29'83 

29.46 ' 

29.28 
30'04 29'59 

30.06 
29.53 29'80 

29'75 
29.01 29'38 

30.46 
30.53 30.50 

28-36 
30.89 
28.58 
31'14 29.75 

Mean 
of N.P. D'r 

O f  # 

67 56 26.76 
26.70 

67 32 49.64 
49'54 

68 8 23.48 
23-39 

67 47 38.00 

67 49 49-81 
49'74 

68 I 36.10 
36.03 

67 52 21.69 
21.62 

67 a6 42'73 

67 38 55'77 
55'67 

67 38 41.a3 

68 16 46'77 
46.67 

3 2.~6 

67 17 26.71 
26.62 

67 37 55'30 
55'18 

67 11 54.81 
54'70 

67 14 0.48 
0'33 

19 20.67 
20.56 

z2L~f 

I 

14 47 

7 58 

4 37 

g 45 

I 50 

I 38 

I 47 

18 a5 

I 1 8  

1 1  17 

zz o 

a I 

18 30 

4 a 

3 52 

18 40 

18 45 

# 

Stan O b e n e d  

1577 & 1684 Qr. 80 
IS #I 11 

1599 & 1603 Qr. 80 
II I* I* 

1621 & 1648 Gr. 80 
IS )I II 

1652 & 1662 Gr. 80 

1665 & 1673 Gr. 80 

16% & lg73 Gr.'b0 

le66 & lg78 ~ r . ' h O  
81 II 11 

1761 & 1758 Gr. 80 

1791 & 1794 Qr. 80 
11 I, #I 

1802 & 1810 Gr. 80 

1825 dr 1842 Qr. 80  

1& & kk13 ~ r . " 8 0  

1879 & 1911 Qr. 80 
11 11 11 

1929 & 1933 Qr. 80 
8s SJ SI 

1935 & 1965 ar .  80 
II IP 21 

1974 & 1996 Qr. 80 

dc 2di7 ~ r . " 8 0  
SJ II IS 

Half of the 
Observed 

Diffrrence of 
Zenibh Distances 

f u 

- 15 56.89 
. 56-36 

+ 7 39'99 
40.81 

- 17 53.8' 
54.1~ 

- 7 8-60 

- 9 19.90 
20.10 

a 1  6.61 
6 36 

1 1  51-88 
51'30 

+ 13 46.04 

+ I 33.68 
35-13 

+ , I  48.60 

- 36 17.31 
17.39 

aa 32.72 

+ 13 3-35 
2-91 

+ a 34.45 
33.83 

+ 27 35.65 
35.83 

+ a6 27'88 
30.56 

21 7-91 
10.58 

Date 

1900 

Mar. 15 
1, 16 

Mar. . I5  
91 16 

Mar. 15 
I* 16 

Mar. 15 

Mar. 15 
$1 16 
., 15 
,, 16 
,, I6 
II 16 

Mar. 15 

Mar. 15 
1, 16 

Mar. 16 

Mar. 15 
16 

,, 16 

Mar. 15 
*I 16 

Mar. 15 
,I 16 

Mar. 15 
16 

Mar. 15 
1, 16 
., 16 
s t  16 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (209) 

750. Dalea-Co-latitude 67" 40' + 

Summary. 

No. of pairs 22 
No. of observations 54 

Mean difference between observations taken E, W and those taken W, E = + OW.83 

p, 
II 

5 .- 
3 

1.5 

0.5 

1.0 

1'5 

0.5 

1.5 

1-0  

I ' D  

1.5 

23.0 

6 
!Z .: 
.- ' i i "  
$ %  rn 

14 

16 

16 

17 

18 

19 

20 

21 

22 

Observed Co-latitude (weighted mean) 67' 40' 29*.69 + On.071 

Stua O b ~ n e d  

2020&2063Cfr.80 

& & 2diiS 0r."80 
II ,I  

2410 & 2411 Cfr. 80 

2437 & 2446 Or. 80 
I$ I )  I t  

2461 & 2490 Or. 80 

24i2 & 2& ar." 
13 19 I J  

2660 & 2656 Qr. 80 

2668 & 2586 Qr. 80 

2&6 & 2& 0r."80 
11 s t  II 

2681 & 2658 Or. 80 
s 11 11 

2683 & 2740 Qr. 80 
#t 11 31 

1686 & 1690 Cfr. 80 

1660 & lib 0r."80 
1708 k 1709 Gr. 80 

Correction for Height above Sea-level + O"s06 

o 

0.81 

0.11 

0.83 

0.42, 

0.85 

0 7 4  

0.03 

0'27 

0.50 

I 

1900 

Mar. 16 
,, 16 
,, 16 
I, 16 

Mar. 17 

Mar. I7 
,J 18 

Mar. 17 
,, 18 
,,, 17 
rr 18 

Mar. 18 

Mar. 17 
,I 18 
,, 17 
,, 18 

Mar. 17 
,, 18 

Mar. 17 
9 ,  18 

Mar. 16 
, 16 
,, 16 
,, 16 

Final Co-latitude 67" 40' 29"-75 

Poeitions 
of 

Telescope 
du r~ng  
Obserra- 

tion 

E , W  
W, E 
E, W 
W J  

)kc W 

E, W 
WJ h: 

E, W 
W, E 
E. w 
W ,  E 

W,E 

W, E 
E, W 
E, W 
w* 

W, E 
& w 

E, W , 

W, E 

W, E 
E, w 
IC, w 
E, W 

P a 0  

0.9842 

0.0072 

0'6889 

0.2646 

0.3613 

0.8214 

o'ooog 

0'0729 

0.3750 

Z P ~ ~ = 5 ' 3 2 8 4  

:;%if 

I 

16 26 

16 31 

4 32 

4 5 

4 9 

4 31 

8 26 

ao 14 

20 38 

11 41 

18 13 

15 5 

14 53 
14 qa 

Astronomical Latitude (A) = 92 19 30.25 & 0.071 

Geodetic Latitude (G) * 22 19 33.62 

Mean 
of N.P. D's 

* #  I# 

673440 .20  . 40.09 
29 30.89 

30'79 

67 29 7.28 

67 28 25.92 
25.88 

67 46 13.86 
1.3.8.3 

aa 26.56 
26.53 

67 18 39.96 

67 34 53-39 
5.3'56 

59 23'06 
23'03 

67 58 58.61 
58.61 

67 34 1-40 
1.38 

67 52 no.15 
10.07 

39 36.91 
5050'68 

Deflectionof plumb-line(A-G) = - 8-37 

Half of the 
Observed 

Difference of 
Zenith Diatunces 

, ,, 
+ 5 49.41 

48.40 
l o  58.59 

I 

+ 11 22.53 

+ 11 4-30 
4.93 

- 5 44.66 
44.81 

+ 18 2.78 
2.96 

+ 11 50.58 

+ 5 34.69 
36.05 - 18 54'5) 
53.66 

- 18 28.6.3 
29'27 

+ 6 28.06 
17'99 

- 11 40'28 
39'40 

+ 0 5.3'02 
- 1 0  20.41 

Seconds of 

b:biz-h 
vation 

I 

29.61 
28 49 
29'48 
27.93 

29-81 

jon2a 
30.81 

29-20 
29'oa 
29'.34 
29.49 

30'54 

28-28 
29.61 
28'51 
29.37 

29-98 
19.34 

29'46 
29'37 

29-87 
30.67 
29'93 
30.27 

Co-lati~ude 

Me,,, 
I 

u 

28.88 

&.81 

30.52 

' 

7 

30'54 

28.95 

29-66 

19'4t 

30.19 

ZP = 



ASTIlONOMICAL LATITUDES. 

Latitude .. . 15" 56' 

Longittodo . 80 0 

Height ... 150 feet 

Instrument-Zenith Telescope 
is. 

Mean ,%ight of Barometer 29.82 

Menn Temperature 7 6 O . 6  

Observer-Lient. G .  P .  L e w x  Conyngham, R.E. 

2 .3 

.- 
2 %  
m 

1 

3 

8 

4 

6 

6 

7 

8 

9 

10 

Btam Obmned 

716 Qr. 72 & 1272 a r .  80 
n t r  IS 

I. 
n tr 1 , 
I I  1, I $9 

1272 & 1279 Gr. 80 
n 11 8 1  

IS 18 $1 

1i IS $ 9  

1313 or. 80 & 758 ar .  72 
11 9 1  II 31 

,, , ,, ,, 
11 13 JI 11 

764 Gr. 72 k 1349 &. 80 
I9 >8 VS 1) 

,. ,, ss t* 

I, $1 - 11 

1 3 6 9 & 1 3 6 2 Q r . 8 0  
1 )  I,  

II 9 

1365 k i370 ffr. 80 
(9  1, 

1 1, 

SI I 8 

1383 k 1402 ffr. 80 
n 31 

I ,  91 11 

,I  19 DI 

1413 dc 1428 Gr. 80 
,I ,1 I* 

M I I  ,, 
11 11 1, 

1434 k 1466 Gr, 80 
,, SF IS 

11 s1 1 s .  

m n ~r 

1466 k 1470 Qr. 80 
II 91 ,, 

11 VB 

18 11 11 

Mean of 
Zellitll 

Uislances 

o I 

4 23 

4 IS 

10 17 

4 34 

13 31 

13 a8 

6 12 

I 25 

a qz 

a 45 

Date 

-- 

1891 

Mar. 23 
-a  24 

27 
,# 28 

Mar. 23 
31 24 
,, 27 
, 28 

Mar. 23 
I *  24 

27 
,, 28 

Mar. 23 
9 24 
,, 27 
, r  28 

Mar. 23 
, 24 
,, 22 
1, 28 

Mar. 23 
,, 2.4 
9 1  27 

28 

Mar. 23 
3, 2.4 
,, 27 

,, 28 

Mar. 23 
I$ 24 
,, 27 
, 28 

Urn. 23 
,, 24 
9 ,  27 
1, 28 

Mar. 23 
I, 24 

27 
~1 28 

Positions 

Telescope 
during 

Observn- 
tion 

R, W 
W, E 
E. \V 
W. E 

W, E 
K. W 
w, E 
E, W 

W, E 
E, W 
w, E 
E, w 

E, W 
w, E 
E, W 
W, E 

W , E  
E, W 
W, E 
E, W 

B, W 
W, E 
E. W 
W, E 

W, E 
E W  
\V, lc: 
E, w 

E, W 
w, E 
E, I+! 
W, a 

W, E 
E. W 
W, E . 
E, w 

E, W 
w, E 
E, W 
W, B 

Mean 
of N. P. D's 

0 1 . '  

73 44 1.87 
I .84 
1.76 
1-13 

7.3 49 I 5.83 
15.80 
15'72 
15'69 

74 13 34-07 
34'04 
33'95 
33'92 

;q a3 50.52 
5O.49 
50.39 
50'36 

73 5811.66  
I I .61 
11-52 
11.49 

73 54 38e.31 
38' ZR 
3 8 1 8  
38-14 

74 17 25.63 
25 '59 
25 '49 
25.46 

74 o 41.99 
42'95 
42-83 
42' 79 

74 13 5b.z4 
59'20 
59.07 
59 "'3 

74 I I  1.3'24 
13'19 
13.06 
13'02 

Half of the 
Obserred 

Difference of 
~ e n i b h  ~ i ~ t a n c -  

I 

+ 19 57.66 
58.62 
57'87 
58.06 

+ 14 44-13 
44'95 
44'40 
45-34 

- 9 33-93 
33'59 
33'84 
33-43 

- 19 50.78 
49.86 
50.51 
50.10 

+ 5 48.51 
48 66 
49-63 
48.36 

+ 9 z1.61 
21.89 
22'07 
22.37 

- 13 24.75 
25.29 
24.66 
25.01 

+ 3 18.35 
18.44 
18-75 
19.30 

- 9 58.34 
58.39 
58'34 
58.28 

- 7 12.90 
11.96 
13.03 
12.32 

p( 

n 
a 
a 
.- co 
6 

0.9 

0.9 

1 - 3  

1 .3  

0 '9  

0.9 

I 

1.3 

0.9 

0 .9  

Seconds of 
Co-latitude 

1 
o 

0.4 

0 . 2  

0.0 

0 . 2  

0 . 0  

0.1 

0.3 

1 -3  

0.5 

0 .3  

vat ion 

rn 

59.5 
60.5 
59'6 
59.8 

60.0 
60.8 
60.1 
61.0 

69.2 
60'5 
60.1 
60.5 

59.7 
60.6 
59.9 
60.3 

60.2 
60.3 
61.2 
59.8 

59.9 
60.2 
60.9 
60.5 

60.9 
60.9 
60.8 
60.5 

61.3 
61.4 
61.6 
62.1 

60.9 
60.8 
60.7 
60.8 

60.3 
61.2 
60'0 
60.7 

P a .  

0.14 

0.04 

0.00 

0.05 

0.00 

0.01 

0 . 1 2 .  

2 . 2 0  

0.3 

0.08 

#I 

59'9 

60.5 

60.3 

60.1 

60.3 

60.2 

60.6 

61-6 

60.8 

60.6 



ABSTRACTS AND SUMMILRIES OF OBSERVATIONS AND RESULTS. 

757. Danapa-Co-latitude 74" 3 ' +  

Date 

-- 

1891 

Mar. 23 
,, 24 

27 
,, 28 

Mar. 23 
, 24 
,, 2; 

28 

Mar. 23 
,, 24 
7 27 
1 ,  28  

Mar. 23 
,, 24 
,, 27 
,, 28 

Xnr. 23 
,, 24 

27 
19 28 

IMu. 23 

2 . 5  
2 & .- 
$ %  
rn 

P e v  

0.44 

0.12 

0 . s~  

0.32 

1551 

0.01 

o ' r r  

0 . 2 1  

S t a n  Observed 

- - 

0.12 

0'83 

o . ~ r  

o.or 

r 

* 

~~'?~~' 
'lstance8 

0 ,  

3 I 

o 8 

11 47 

18 j5 

18 13 

2s l o  

I r 

10 38 

17 

18 

Posilions 
or 

Tt.lescope 
dur i t~c  

~t l serra-  
Lion 
- 

W, E 
R. W 
W, E 
E, \V 

E. W 
W, 
IE. \V 
W, E 

W, R 
I<, w 
W, E 
E, W 

R, W 
W, E 
E, W 
W, Y 

W, E 
E .  W 
W, E 
E, W 

E . W  
W, E 
E, W 
i V ,  E 

W, E 
E, w 
W,. E 
E, W 

E, W 
TI', E 
E, U' 
w9 E 

11 

12 

13 

1 4  

15 

16 

e 

0.7 

0.3 

0.4 

0.6 

L'3. 

0.1 

0.4. 

0.4. 

Mean 
of ?;. P. D's 

.. 

0 1  a 

74 28 5.07 
5 'O3 
4'00 
4 '85 

74 7 az.86 
~ z . R I  
22.67 
ar-62 

74 26 50.58 
50 ' 53 
50 ' 4 0  
50'35 

5 j 43 I 1.30 
11.25 
1 1 . 1 0  

11 . o j  

74 4 4.1'79 
44'74 
44 ' .:9 
44'55 

6 
z j .87 
25 ' 7.1 
25.b8 

74 6 15.83 
15.77 
I 5.61 
15'55 

74 13 31'.?1- 
31.16 
31.10 

31 -05 

1470 & 1476 Qr. 80 
I S  I,  ,I  

,B I I  3, 

PI 9 9  3) 

1482 & 1500 Qr, 80 
9,  ( 9  

IS ,I ,1 

81 1, 31 

1608 & 1540 Gr. 80 
,, I, ,, 
8 19 91 

IS IS  

1650 & 1565 Qr. 80 
I v1 . ,, 

IS 3 3 ,  

21 3 , I  

1565 & 1667 Gr. 80 
9 ,  I I  ,I 

#, ), ,, 
1 9  91 81 

15776;158LOr.B0 
I I  3, ,, 
)I I I *  

,B I )  I t  

1582 & 1593 Or. 80 
IS D l  ,, 
BB I, , I  

9 3  JI 9, 

1590 & 15% (3r. 80 
., ,, 

Seconds of 
Half of the Co-latitude 

Observed 
Difference of 

Zenith Diatanoea b5b;;;-h Mean i' 
-- 

I R a I 

- 24 3'99 61.1 
4'" 60.9 
3'55 61.4 
4'38 60.5 61.0 0.9  

0 

- 3 22.47 60.4 
22.20 60.6 
21.19 60.5 
21.67 61.0 60.6 r . 3  

- 12 49.74 60.8 
49'49 61.0 
49.80 60 -6  
50'14 60 . t  60.7 1.3 

+ 20 47.35 58.6 
48.;6 60.0 
48-32 59'4 
49.54 60.6 59.7 0.9 

- 0 45-48 59'3 
46.15 58.6 
45.59 59.0 . 
45'31 59 '2  59.0 0 '9  

- 1 2  25.85 60.1 
24.91 61.0 
26.01 50.7 
25.70 60.0 60-2 t:3 

- 2 15.56 60.3 
I ~ - Z Z  60.6 
14.46 61,.2 
14.86 60.7 60.7 1.1 

- 9 30'93 60.4 
30.26 61.0 
30.45 60.6 
29.98 61.1 60.7 1 '3 

,r 2.1 
,, 27 ' 
, 28 

Mar. 23 
,, 24 

27 
28 

Xer. 2.7 
, 24 

W, E 
E. W 
W, F: 
E, W 

E, W 
W, E 
R, W 
WI E 

E , W  
W, E 
E, W 
M, E 

W, 1. 
E, W 
% fi 
E, w 

19 

20 

21 

28 

0'3 

0.8 

0 -3  

0-1. 

74 25 55.74 
55.68 
55.52 
55'46 

73 41 23's9 
2.3'54 
23.37 
T5.31 

735446 .04  
4.; ' ~8 
45 '80 
45.74 

73 49 4'36 
4 ' .fO 
4.12 
4.06 

*I ,, 
I S  , I  (I 

,, 27 

1617 & 1628 Gr. 80 
I I  1. ,, 
I I  v. 1,  

, 11 ,, 

1637 Qr. 806; 967 Or. 72 
19 >I 9, 1 9  

I,  I) 11 1 3  

I IS ,I .. 
9 6 3 8 9 6 7 G r . 7 2  

9 1  9 ,  t t  

I #  I ,  I ,  

1) 3, )I 

991 Br. 72 & 1706 Gr. 80 
11 9, 2, ( 9  

o I ,  ,, , 
o n r *  1.. 

1'3 

1'3 

1.3. 

1'3 

- 21 56.15 
55.71 
54.98 
55.18 

+ 22 36.11 
35'87 
3.5'.37 
36.68 

+ 9 13.12 
I 

14.36 
14.51 

+ 14 56.37 
55.82 
55'69 
56.05 

Mar. 23 ( 6 7 

:: 

Mar. 23 
,, 24 
,, 27 
, 48 

Mar. 23 
,, 24 
,, 27 
,, 98 

I h r .  23 
78  2.1. 
,, 27 
9, 

59.6 
60.0 
60.5 
60.2 

59'7 
59.4 
58.7 
60.0 

59'2 
60.4 
60.2 
60.3 

60-7 
60.1 
59'8 
60.1 

16 9 

2 12 

19 zz 

60.0 

59'5 

60.0 

60.2. 



ASTRONOMICAL LATITUDES. 

757. Danapa-Co-latitude 74" g' + 

d 
.k 

... 
& %  
m 

1 3  

24 

25 

26 

27 

t8 

29 

U) 

31 

82 

3s 

84 

-. 

Strrn Observed 

1717 Qr. 80 dc 1011 Cfr. 72 
n r, I* 3 9  

PI .) ,, I 

II I( II ,, 

1727 k 1733 Or. 80 
#I IS ,, 
IS IS  19 

31 n n 

1746 k 1769 Qr. 80 
, I  IS I,  

I I# ,, 
11 9,  1 s  

1769k1794Cfr.80 
9 1 9  11 

1s 11 1, 

n 11 n 

1926 k 1941 a. 80 
I* 11 II 

1977 & 1985 Gr. 80 
I1 11 Il 

1996 & 2003 Qr. 80 
I, IS I1  

2006 & 2017 ai. 80 
91 PI I, 

3089k2060Gr.80 
$1 I I  I I  .. IS IS 

I #  II I* 

2097 k 2107 &. SO 
(1 11 I, 
I,  1~ I S  

11 I1 11 

2 1 9  k 2173 Gr. 80 
II 1 1  11 

Is I)  I S  

11 n 11 

2243 dt 2260 Gr. 80 
9, 11 s t  

IS I)  ,, 
II  n 11 

Date 

1891 
Mar. 23 

24 
,, n 
IS 28 

Mar. 23 
,, 24 
11 27 

28 

Mar. 23 
24 
27 

11 28 

Mar. 23 
I #  24 
9 1  27 
12 28 

Mar. !A5 
9 29 

Mar. 25 
,, 29 

Mar. 25 
I,  29 

Mar. 25 
n 30 

Mar. 25 
1, 26 

29 
,, a0 

Mar. 26 
26 
29 

,, 80 

Mar. 25 
, 26 
,, 29 
r ,  SO 

Mar. 25 
, 26 
,, 29 
,, 30 

:t:~:~ 
Distsncea 

o I 

I r 59 

ra 45 

9 20  

7 53 

11 45 

5 z j  

12 o 

1 2  5 

5 52 

r r  43 

11 ' 59 

l a  36 

Positions 
of 

l'eiescope 
during 

Observa- 
tion 

E. W 
W, R 
12, w 
W, E 

W, E 
E, w 
\V, E 
&I w 

E. W 
W. E 
E, W 
W, Jf 

W , E  
E. W 
W, E 
I) w 

W, E 
EI W 

E, W 
w, Ic 

W, E 
E, w 

E, W 
w, E 

W , E  
E, W 
w, It 
E,  w 

E, W 
W, R 
E, W 
w, b: 

W, E 
E. W 
W, E 
E, W 

W, E 
E, W 
W, E 
E, W 

M M ~  
of h'. P. D'a 

o r "  

73 51 40.00 
39'93 
39';s 
39'68 

74 I I 44'23 
44.17 
43'99 
43'93 

73 59 30-67 
30.60 
30'41 
30'35 

7 4 1 1 3 7 . 1 1  
37'04 
36.84 
36.78 

74 19 37-11 
36.84 

7.3 45 10.09 
9'79 

73 50 41-58 
41.30 

73 56 24-18 
23'83 

74 810.36  
10.29 
10.07 
10.00 

73 58 41.77 
41'71 
41.51 
41-45 

73 56 39-99 
39'92 
39'72 
39'65 

73 48 56.89 
56.8.3 
56.64 
56- j8 

Half of the 
Ohserved 

Difference of 
Zenith Diaknees 

Y 

+ I I 20.06 
20.11 

19.83 
21.01 

- 7 44-28 
44'01 
4 3 . 6 ~  
43.36 

+ 4 28'47 
29.72 
29.15 
30.32 

- 7 38.16 
40.07 

36.66 
36.45 

- 15 37.83 
38.08 

+ 18 50.14 
50'98 

+ 13 18.96 
19.21 

+ 7 35'81 
36.63 

- 4 9.62 
10.26 
5.29 
9.05 

+ 5 18.42 
18.45 
19.09 
19.62 

+ 7 20.92 
20.46 
20.88 
z r e o j  

+ 15 4.45 
4'31 
4.14 
4.08 

Seconds of 
Co.lurit ude 

b ~ b ~ ~ ~ - ' L  Mean 
vation I 

,I I 

60.0 
60.0 
59.5 
60.7 60.0 

60.0 
60.2 
60.4 
60.6 60.3 

59.1 
60.3 
59'6 
60.7 59'9 

58.9 
57'0 

60.1 59'1 
60.4 

59.3 
jS.8 59.0 

60.6 . 
60.8 60.7 

60.5 
60.5 60.5 

60-0 
6 0 . j  6 0 - 3  

60.7 
60.0 
60.8 
61.0 60.6 

60.2 
60.2 
60.6 
61.1 60.6 

6 0 . ~  
60.4 
60.6 
60.7 60.7 

61.3 
61.1 
60.8 
60.7 61.0 

p, 
I - $ w .- 

1.3 

1 . 3  

1'3 

1 '3  

1.0 

1.0 

1.0 

1-0 

1'3 

1.3 

I 

1 '3 

s 

0.3 

0.0 

0.4 

1 . 2  

1 '3 

0.4 

0 . 2  

0'0 

0 .3  

0" 

0 '4 

0.7 

P a s  

0 . 1 2  

0.00 

0.21 

1-87 

1-69 

0.16 

0.04 

0.00 

a - 1 1  

0.05 

0.21 

0.64 



ABSTRACTS AND SUlKMARIES OF OBSERVATIONS AND RESULTS. (213) 

757. Danapa-Co-latifude 74" 3' + 

6 
2 .k 
-2 8, 
'g % 
rn 

35 

86 

37 

88 

39 

40 

41 

42 

43 

44 

Positions 
of 

Telescope 
during . 

Obserra- 
tion 

E, W 
W, E 
E, W 
W, E 

W, E 
E, W 
W, E 
E, W 

E, W 
W, E 
E, 'A7 
W, E 

W, E 
EB W 
W, E 
E, W 

E , W  
W, E 
E, W 
W, a 

E,W 
w, E 
E. \v 
w, E 

W, E 
E, 
w, E 
E, W 

E, W 
W, E 
E, \Y 
W, E 

W, E 
E, W 
W, P 
E, W 

E, W 
W, E 
E. w 
w, h: 

%:,if 
Iiistnncee 

o I 

3 43 

24 27 

13 2 

13 54 

13 53 

o 19 

10 48 

11 12 

r r  14 

20 36 

Bbm O k e n e d  

2270 & 2303 Qr. 80 
I,  9 I,  

I, 19 I, 

1 )  m IS 

1352'Jr.72&2327Qr. 80 
JI )I P I  ,, 
11 JI 31 V, 

1, II ,, ,. 

2352 & 2367 Gr. 80 
II o ,, 
I 1  11 #I 

g9  I t  

2357 Cfr. 806c 1371 Qr. 72 
9 3  8, * e  11 

19 13 I#  ,, 
11 91 #I .. 

137lQr.72&2387Qr.80 
(9 I I  Is I #  

1) s t  9, I) 

Be I,  ,, I t .  

2431 k 2443 Gr. 80 
11 11 (I 

18 9 1  ,t 

,, T I  I$ 

2451 & 2453 Qr. 80 
,I  1, , , I  

1 I I  $1 

11 8, 1, 

2453 k 2402 Qr. 80 
1, t t  8 )  

I#  I* ,. 
9 ,  ,I ,V 

2482 k 2487 Qr. 80 
I, 0 

I, 1s 11 . 
t ( 9  $1 

2514 & 2636 Qr. 80 
,, ,, 
P I  I) 

, T I  ,, 

1891 

Mar. 35 
, 26 
,, 29 
,, 30 

Mar. 25 
,, 26 
,, 29 
,, 80 

Mar. 25 
,, 26 

29 
,, 80 

Mar. 25 
9 26 
., 29 
, 30 

Mar. 25 
,, 26 
,, 29 
,, 30 

Mar. 25 
,, 26 
n 2 9 '  
,, a0 

Mar. 25 
3, 26 
, 29 
rr 30 

Mar. 25 
,, 26 
,, 29 
,I 30 

Mar. 25 
,I  26 
19 29 
9 30 

Mar. 25 
,, 26 
9, 29 

. 80 

Yean 
of N.P. D's 

o I 11 

74 9 40'52 
40'45 
40.26 
40*20 

73 38 8.60 
8.54 
8.56 
8.30 

74 7 4 
47 '68 
47's0 
47'45 

73 54 30.92 
30.87 
30'69 
30'63 

735313 .59  
13'53 
33'35 
13'29 

73 56 2-31 
2.31 
2.14 
2.08 

74 23 58-97 
58'31 
58.15 
58.10 

74 o 14-06 
14'or 
13'85 
13-80 

74 z 26.fr 
26.25 
26.09 
26-04 

73 49 58.12 
58.67 
58.53 
68.48 

o 

0.1 

0.5 

0.1 

0.4 

0 .6  

0.2 

0.1 

0 ' 2  

0.2 

0.2 

Pow 

0.01 

0.23 

0.01 

0.14 

0.32 

0.05 

0.01 

0.04 

0.04 

o.05 

PI 
I 
Y 

s M .- 

1.3 

0.9 

0.9 

0.9 

0.9 

1 .3  

0.9 

0 '9  

0.9 

1 ' 3  

Half of the 
Observed 

Difference of 
Zenith Distances 

I N 

- 5 40.17 
39'74 
40.54 
40.28 

+ 25 51.13 
50.60 
51'50 
51.63 

- 3 47'55 
47-06 
46.72 
47-53 

+ 9 30.40 
29.53 
30.00, 
i~3.56 

+ l o  47-11 
48.15 
47.43 
47-35 

# 

+ 7 57'52 
57'15 
58.81 
58.20 

- 19 58-57 
58.13 
57.56 
57.74 

+ 3 45.79 
45'61 
46.30 
47'31 

+ r 34.49 
34'13 
33'96 

@ 34'74 

+ 14 1'11 
0.91 
1.81 
2-19 

Seconds of 
Co-latitude 

by emCh 
obser- Mecm 
vntiot~ l i :  

II 

60.4 
60'7 
59'7 
59.9 

60'3 
59.1 
59'9 
59'9 

60.2 
60.6 
60-8 
59.9 

61 '3 
60.4 
60.7 
60.3 

60.7 
61.7 
60.8 
60.6 

59'9 
59'5 
60.9 
60.3 

59'8 
60.2 
60.6 
60.4 

59.8 
59.6 
60.0 
61.1 

60.8 
60.4 
60.1 
60.8 

59.8 
59.6 
60.3 
60'7 

N 

60.2 

59'8 

60.4 

60.7 

60.9 

60.1 

60.2 

60-1 

60.5 

60.1 



ASTROPU'OMICAL LATITUDES. 

Summary. 

No. of pairs 45 
No. of observationa 172 

Mean difference between observations taken E, W and those taken W, E = - 0" -32 

' 

- 

6 ,  z .s 
PI . 3, : 0 

m 

' 4 5  

i 

Observed Co-latitude (weighted mean) 74" S' 60".31 + 0".052 

Correction for Height above Sea-level 0"- 00 

Final Co-latitude 74" 3' 60".31 

i 
Position8 

of 

0 1  1 I 

AstronomicaI Latitude (A) = 15 55 59.69 + 0 .052  

Geodetic Latitude (G) - - 1.5 56. 0 . 1 4  

Half of the 

Ddection of plumb-line (A- G) a - 0.45 

Seconds of 
Co-latitude 

2 P = 50.9 I 1 ~ r r =  13-11 

a 

0.4 

8kn Observed 

2543 & k50 Gr. 80 
1 9  ,I  

,, ,I )I  

*I In  IS  

P+. 

0.21. 

5 , 

1891 

Mar. 25 
,. 26 
,, 29 
r l  80 

Observed ~ d e w o p  ::zt:' 
Distances 

0 '  I 

rq 56 

~ n n  

Odurr2B- 
tion 

W, E 
E, m 
W, E 
En W 

Difference of 
Zenith Distances 

x 

+ s6 41.61 
40.37 
42.34 
41-aj 

of N. P. D's 

0 1  I 

13 47 19.44 
'9'39 
19.14 
'9.19 

DE .- bzb:::-h 
ration 

1.3 

11 

61.1 
59'8 
61.6 
60.4 

a 

60.7 



ABSTRACTS AN11 S U N W I E S  OF OBSEI1VATIONS AND RESULTS. 

Latifude ... 24'37' Instrument-Zenith Telescope 
in. 

Longitude ... 79 4 Mean Height of Barometer 28.90 

Height ... 1152 feet Maan. Temperature 61'-8 

Observer-Lieut. H .  M .  Cowie, R.E. 

! 

: 

-I 
I 

: 

. 

2 . 5  
+ a  .- 
k %  
rA 

1 

2 

8 

4 

5 

' 6  

- 7  

8 

b 

PI 
I 

2 
M .- 

0.7 

0'9 

0 '9  

1 .~4  

1 '5 

1'5 

5 

1'0 

S t u r  O b s e n d  

73 k 81 Neweomb 

97 & 108 Newcomb . p1 I 

1, T, II 

11 I S  

102 k 108 Neacomb 
9 1, 

I* I, 

,I  I ,T 

118 & 121 Newcomb 
11 91 n 

7 (I II 

I 1 o 
91 I, 9 1  

131 Newa. k 332 Gr. 80 
I* I, ,, ,, 
I t  -9 1) 99  

,I I* ,, rn 

91  (* 1, I, 

I . ,. ,I 

839 dc 353 Gr. 80 
S t  I, I 

,, 19 ., 
11 II 11 

,, ,, ,, 
I I  9, II 

368 & 873 Or. 80 
19 11 11 

I*  .t n 
19 I I  II 

,1 11 $9 

11 11 91 

161 k 171 Newcomb ' 

8 ,  99  I* 

PI rn rs 

11 $1 8) 

II Ir I I  

II II 11 

IS 11 I1 

c 

0.24 

0'04 

0'15 

0.24 

0'23 

0.50 

0.28. 

0'41 

P v u  

0.0403 

0.0014 

o.0203 

0.0806 

0'0294 

0'3750 

0.1116 

0.1681 

Date 

1903 

Jan. 18 

Jan. 18 
., 19 
11 20 
,t 23 

Jan. 18 
, 19 
3 20 
*I  23 

Jan. 18 
I 19 
9 24 
, 23 
8 ,  24 

' Jan. 18 
., 19 

S t  20 
,, 23 
31 24 
,, 27 

Jan. 18 
$ 9  19 
,, 20 
r r  23 

24 
,, 27 

Jan. 18 
,I 19 
IS 20 

43 
1, 44 
1, 27 

Jan. 18 
9 19 
,r 20 
1, 23 
31 24 
¶I 25 
,, 27 

~ ~ ~ L ~ E  
Distsnces 

I 

3 51 

16 8 

15 43 

4 23 

1.6 53 

3 44 

4 55 

a ij 

Mean 
of N. P. D's 

0 1  I 

6 j  37 23.91 

65 ra 13.16 
13'23 
13'30 
13'5= 

65 37 15.48 
15'55 
I 5.62 
15.83 

65 16 42-87 
41'94 
4.3'0' 
4.3'21 
43-28 

65 o 32.11 
32.17 
32.23 
3 7 . 4 ~  
32'47 
31.65 

65 j r  26.2j 
26-30 
24.16 
26.51 
26.59 
26.76 

65' 40 7.01 
7.06 
7' I I 
7 %  26 
7'3' 
7 '48 

65 34 51-89 
51'93 
51.98 
52 '11  
52.16 
51.20 
51.30 

Poaitiona 
of 

Telescope 
duririg 

Observa. 
tion 

E, W 

W, E 
E, W 
w. E 
El W 

W, E 
E, R' 
W, E 
E, W 

E, W 
W, E 
E, W 
W, E 
E, W 

W, E 
E, 
W, E 
.E, \v 
w, 
E, W 

E, W 
W, R 
E, W 
W, B 
E, W' 
\V, E 

W, E 
E, W 
W, E 
E, W 
W, E 
B, W 

W, E 
E, W 
W, E 
E, W 
W, E 
E. w 
W, 

Half of the 
Ob~erred 

Difference of 
Ze11itL Distance8 

t II 

' - 14 41-05 

+ 10 29.3.4 
19.86 
28'50 
29'44 

- 14 32.77 
9 
33'6.3 
32.78 

+ 5 59.55 
59'97 
59'71 
58.64 
58.75 

+ ar 10.24 
I I ' O ~  

I O ' Z Z  

9'04 
10.05 
9 '74  

- 8 43'38 
41.77 
43.42 
43'37 
43'75 
43.30 

- '7 2ja.35 
24.76 
24'52 . 
25.32 
25'66 
24.56 

- ka 9.03 
8.64 
8.56 
8.5' 
9.89 
9'15 
9.83 

Seconds of 
Co-latitude 

by each 
obrer- Mean I $  vation 

IW 

41-87 

43-49 
4.3.09 
41.80 
42.96 

42.71 
43'36 
41'99 
43-05 

41-41 
42'9r 
42'72 
41'85 
42-0.3 

42-.35 
43-22 
qz'qj 
41'45 

, 42'52 
42'39 

42.87 
43'5.3 
42'94 
4.3'16 
42'84 
43.46 

42-66 
42'30 
42-59 
41'94 
41-66 
42'91 

41-86 
43.29 
13-42 
43'59 
42.27 
43'05 
42.47 

11 

41-87 

41-59 

41'78 

4 - 3 9  

42.W 

L 

4 . 1 3  

42.35 

43-01 



ASTRONOMICAL LATITUDES. 

752. Dargawa-Co-latitude 65" 2%' + 
al 
0 
Y - 
M .- 

1.0 

1.0 

1'0 

1.6 

1.0 

1.0 

1'7 

1 '7  

d 
2 .: 
a a  
'$ % 
rn 

9 

10 

11 

12 

18 

14 

16 

16 

Hnlf of the 
Observed 

Difference of . 
ZenitIr Di~tances 

I u 

- 25 9.20 
9.83 
9 '24 
9.86 

10'1) 

10.10 

10'77 

+ 4 28.88 
28.64 
18.6: 
29'04 
28'31 
27'78 
28.26 

+ 7 50.87 
50.51 
50.89 
50.82 
50.70 
50.27 
50.46 

+ 17 10.33 
1 1  '2.3 

10'57 
10.71 
10'41 
11 .12  

10.07 

- 12 33'56 
34'87 
34.24 
34'93 
34.26 
34'35 
34.55 

- r r  39.38 
40.85 
39.69 
40'83 
40'19 
40'73 
40.04 

+ 2 12 .17  
22.25 
a2.75 

' . 21'84 
21'74 
21.68 
21.60 
22'05 
12'55 

- 3 47.32 
47-49 
47-31 
46.92 
48'02 
45.86 
47'79 
47'70 
47-41 

a 

0 3 2  

0.26 

0'14 

0'11 

0.04 

0.13 

0.16 

0.22 

;yt:' 

, 
1 40 

4 I 

3 57 

34 41 

o 37 

o 37 

11 40 

19 8 

P a c  

0.1024 

0.0676 

0.0196 

0.0706 

0.0016 

0.0169 

0'0435 

0.0823 

S t a n  Obsened 

161 & 178 Newcomb 
,, ,, I,  

,I I, 19 

11 I I  11 

9 ,  ,I 11 

19 91  11 

11 9 ,  11 

471 Qr. 80 & 203 Newc. 
# I  IS I* 9 ,  

19 I I  IS ) I  

91 11 II 91 

,, It I$  91 

II 11 I )  3) 

II 19 I,  s t  

4il Gr. 80 k 209 Newc. 
IS )I IS )I 

0 *I  II ~t 

11 31 II 9 ,  

$ 8  19 9 s t  

, I  # I  1 s  )I 

19 )I 18 11 

214 & 221 Kewcomb 
1, I, , I  

,I 9s I, 

18 19 . 31 

I J  P I  ,I  

BS ,I IS 

IS 81 11 

129 k 236 Newcomb 
#I 21 91 

11 13 11 

# #  11 I)  

8 s  I )  s t  

J I  9) 18 

I I  19 II 

229 k 238 Newcomb 
I8 I* I )  

#B st 91 

8 1  PS 91 

19 11 ID 

D S  IS  I S  

I) n 9,  

749 & 776 Gr. 80 
o I I  8, 

I# I, ,I 

ss I )  11 

11 II 11 

9 ,I ,, 
$ 3  1) ,, 
I8 I) ,I 

BJ 11 II 

805 k 313 Newcbmb 
8s IS # s  

8 s  I#  9s 

I* 3, 11 

SI w IB 

#P IS >t 

IS I, 91 

II s t  S B  

I I I  9, 

-- 

Secorrds of 
Co-latitude 

bzb:~~h Mean 
ration I i  

Positions 
of 

Teleacops 
during 
Observn- 

tion 

W, E 
E, w 
w$ E 
E, w 
W, E 
E, W 
w, HI 

W, E 
E, W 
W, E 
E9 w 
E, W 
W, E 
E, W 

W, IE 
E, W 
w, E 
E, W 
E, W 
W, E 
E, W 

E. W 
W, E 
R, W 
W, E 
E, W 
W, E 
w, HI 

W, E 
E. W 
W, E 
E, W 
w t  I# 
E, W 
E, W 

W, E 
E, W 
w, 1 
E, W 
w, HI 
E, W 
E, W 

E, W 
w j  

E. W 
W, E 
m, E 
E, W 
E, W 
w, E 
W, E 

W, 1O 
E* W 
W, E 
E, W 
E, W 
W, 
m, E 
It, W 
E, W 

D.te 

1903 

Jan. I 8  
,, 19 
1,  20 
r, 23 
,r 24 
tr 25 
I,  27 

Jan. 18 
8 19 
,r 20 
,, 24 
9, 25 
,r 27 
,I 28 

Jan. 18 
t l  19 
I, 20 
,, 24 
,, 25 
,, 27 
1, 28 

Jan. 18 
8 ,  19 
I)  20 
rr 23 
3,  24 
1, 27 
,# 28 

Jan. 18 
~r 19 
11 20 
1, 23 
r* 24 
,, 27 
, 28 

Jan. 18  
,, 19 
,, 20 

24 
24 

,. 27 
3, 28 

Jan. 18 
,, 19 
,, 20 
,* 41 
,r 22 
r, 23 
# 24 
,, 25 
,, 27 

Jan. 18 
,, 19 
P 20 
11 21 
,, 22 
1 ,  23 
,. 24 
,, 25 
9, 26 

I 

4.3'47 
42.89 
43'51 
4.3.04 
42'70 
42.77 
42.30 

43.12 
42'91 
42.97 
43'45 
41.75 
42'29 
42.81 

42-05 
42.52 
42'92 
42'96 
42.87 
42-50 
42'73 

42-09 
4.3'00 
42.35 
42.51 
42'2.3 
42'98 
41.95 

43.31 
42.01 
42'65 
42'00 
42.69 
42'67 
42.51 

43.29 
41'78 
42.95 
41.85 
42.51 
42'03 
42-75 

42.81 
42.87 
43.36 
42.45 
42'33 
41'26 
43.18 
42.62 
43-12 

42-87 
42.69 
42.8.; 
43'2.7 
42.11 
44'26 
41'32 
42.40 
41-68 

Mean 
of N.P. D's 

e t  n 

65 47 52'67 
52.  i l  
52.76 
52'90 
52.94 
52'97 
53'07 

65 18 14-24 
'4'27 
14'.10 
14-41 
14'44 
'4'5' 
14.55 

65 14 ~ r ' q 8  
52.01 
52.03 
52'14 
Sa' l7 
52.23 
52 '27  

65 5 31.76 
31.77 
31.78 
31 . R J  
j1 .82  
31'86 
51.88 

65'35 16.87 
16.88 
16.89 
16'9.3 
16.95 
17.02 
17-06 

65 35 22.61 
22.63 
22.64 
22.68 
2 1  .;O 

22.76 
22.79 

65 l o  20.64 
20.62 
20.61 
10.61 
20'59 
20.58 
10.58 
20.57 
20'57 

65 26 30.19 
3 0  18 
j0.16 
30"5 
30'13 
30.11 
30.11 
30.10 
30'09 

u 

42.95 

43-89 

42'77 

41-41 

41-59 

42.50 

42-79 

42-85 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (217) 

752. Dargawa-Co-latitude 65" 22' -+ 

d 

5 .i d 

'5 % 
m 

17 

18 

19 

20 

21 

tt 

23 

34 

Stua Obnened 

$18 Nswc. & 874 Gr. 80 
I t  $ 9  9, $1 

o 11 II 18 

I,  I* 11 1) 

19 *I t1 I t  

9 1  1 )  11 II 
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44.41 
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41.84 
41'19 
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41.12 
41.56 
41'90 
42'38 
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ASTRONOMICAL LATITUDES. 

',52, Dargawa-Co-latitude 65" 22' + 
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42.87 
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58.36 
~ 8 . 3 1  
58. r9 
58-16 

65 19 51.59 
51.57 
51 '55 
51-50 
51'45 
51-43 
5' '4' 

65 11 48.98 
48.97 
48.95 
4 8 . 9 ~  
48.90 
48.88 
48'87 
48.85 

t 
DistenOeo 

I 

o 23 

16 17 

16 X I  

34 . 8 

Positions 
of 

Observs- 
tion 

W,E 
E, W 
W. E 
E, W 
W, E 
E, W 
W, E 
EI W 

E, W 
W, E 
E. W 
W, E 
w, E 
E, W 
W 1  E 

E, W 
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ABSTRACTS AND SUMMAIUES OF OBSEBBATIONS AND I(E9ULTS. 
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56.16 

68 34 2.28 
2 . a ~  
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ASTRONOMICAL LATITUDES. 
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67 5s .to.go 
20'85 
10.78 
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Difference of 
%nib. h t a n c e s  
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9.82 
9.41 

- 9 45'92 
46.68 
46.99 
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16.80 
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+ o II'IZ 

9-79 

- 17 61-70 
- 11 17.46 

~7.10 

- 4 40.00 
40'41 
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o-ta 

+ 4 57'6j 

- 1 9  11.06 
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- rr 16.98 
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49.87 

+ 1 50'39 
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30.43 
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Co.latitude 
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I 

31.63 
31'47 

31'59 

30.83 
30.67 
30.19 

31.55 
31'73 
31.34 

3r.30 
30.35 

30.55 
31'05 
31-31 

31.64 
30.14 

31-56 

31.13. 
31.33 

31 'I I 
30.49 

31.46 
30.63 

31.19 

31'42 
31'96 

29.89 
30'93 

30.98 
31.53 
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6 3  

31.16 
31.68 

30.61 
30.81 
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of 
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durlng 
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E, W 
W, E 

W, E 

E, W 
W, B 
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W, E 
E, W 
E s  W 

E , W  
W, E 

E, W 
W, E 
W, 

W, E 
E, W 

E, W 

W, E 
$ W 

W, E 
E, W 

W, E 
E 1  w 

X, W m  

W , E  
E, W ' 

W, E 
E 1  

E, W 
WI 

W, E 
E1 W 

E, W 
W, E 

W, E 
E, w 

Stm Obrened 
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1529 & 1636 Or. 80 
IV 31 n 

1647 k 1664 Or. 80 

1667 & 1573 Br. 80 
w II II 

11 .. 11 

1683 & 1696 Gr. 80 
I* ,I I* 

1, # I  I t  

1621 & 1688 Or. 80 
I, 1) I* 

1656 & 1646 Or. 80 
9, 19 #I 

)I 11 o 

1668 C 1672 Or. 80 
0 )I I* 

1686 dc 1686 Gr.80 

1691Bk 1701 C)r. 80 
I 1, $1 

1862 k 1884 Or. 80 
11 91 1s 

1708 k 1709 Or. 80 
9) 98 IS 

1709 & 1729 Or. 80 

1768k1767Or.80 
1s 21 ss 

1799 k 1810 Qr. 80 
1' . 11 IS 

1825 & 1842 Br. 80 
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1842 k 1848 ar. 80 
11 19 n 

1892 k 1911 Ctr. 80 
n )I I D  

1929 k 1964 <)re 80 
99 n ,I 

- - 

# 

31-55 

31'59 

30.63 

31-05 

30.83 

30.87 

30.89 

31.56 

jr - r j  

30'80 

31-05 

31.19 

31-19 

30'41 

31.16 

31-19 

31-91 

30'71 

1899 

Mar. 24 
91 26 

Mar. 24 

Mar. 24 
1, 25 
, 26 

Mnr. 24 
,I 25 
91 26 

Mar. 24 
1, 25 

Mar. 24 
,, 26 
11 26 

Mu. 24 
I* 26 

Mu. 24 

Mar. 24 
1, 26 

M r .  24 
1, 26 

Mar. 24 
rr 26 

Mar. 24 

Mar. 24 
81 26 

Mar. 24 
Is 26 

Mu. 24 
11 26 

Mu. 24 
r,  26 

Mu. 24 
m 26 

Mu. 24 
w 86 

;",zt~f 
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I 

o la 

3 45 

11 58 

4 45 

4 48 

13 37 

I 49 

14 17 

X I  19 

o 57 

14 '41 

14 58 

17 19 

10 31 

rr o 

11 14 

19 13 

3 14 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (221) 
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1.0 

1.0 

1.0 
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1'0 

0.7 

0.7 
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0-1 
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$1 .I 
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19 I* >I 
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I BD s t  

2281 k 2326 Gr. b0 
I, 11 I 

2364 k 2370 o r .  80 
I )  ( I  I, 

2187 k 2398 Gr. 80 

2410 & 2114 Gr. 80 
,, IS I( 

2414 k 2487 Gr. 80 
( I  I I  I V  , 

2534 dc 2555 Gr. 80 
s B  IS PI 

2 5 7 6 k 2 6 0 8 G r . 8 0  
I) 19 I? 

2632 k 2576 Cfr. 80 
IS JI PI 

2640 & 2643 Gr. 80 
I,  19 1) 

e656 k 2689 Gr. 80 
,, 19 88 

2689kB710Gr.80 
$9 IJ 11 

a 

0.01 

0.82 

0.25 

0.40 

I-oa 

0'36 

0.11 

0.12 

0.4 

0.68 

0.36 

1'20 

0.64 

0'14 

0.08 

0'99 

0.06 

0.61 

P o 0  

0-0001 

0.6724 

0.0625 

0.1600 

1.0404 

0.1~96 

0'0121 

0.5184 

0.1936 

0.3237 

omogo7 

1'0080 

0.4096 

0.0137 

0'0045 

0.9801 

oawaj 

0'2605 

hb 

1899 

Mar. 24 
9 ,  26 

Mar. 24 
,, 26 

afar. 24 
, 26 

Mar. 24 
,, 26 

Mar. 21 
II 22 

Mar. 21 
,, 22 

Mar. 21 
3, 22 

Xar. 21 
r t  22 

Mar. 21 
,* 22 

Mar. 22 

Mar. 21 
Is 22 

Mar. 21 
3 22 

Mar. 21 
I ,  22 

Mar. 21 
,, na 

Mar. 21 
,I 22 

Mar. 21 
,, 22 

Mar. 21 
,, 22 

Mar. 21 
I* 22 

zzL{f 
Diatancea 

8 I 

j 6 

o 6 
' 

17 a8 

9 55 

' 5 51 

8 41 

8 r 

4 I 

8 32 

19 30 

5 18 

5 5 

7 34 

ro a 

lo 5 

3 a8 

11 28 

II 38 

Positions 
of 

Telescope 
dclrlng 

Observe. 
tion 

E, W 
W, E 

W, E 
E, W 

E, W 
W, E 

W, E 
E, W 

E. W 
W, E 

W, E 
E, W 

E, W 
W, E 

W, E 
EI a 

E, W 
W, fi 

E, W 

E, W 
W, E 

W, R 
E, W 

E, W 
w, 1 

E,W 
W, E 

W, E 
E, W 

W, E 
E, W 

E, W 
WI E 

W,E 
En W 

Mean 
of N.P. D's 

* t  m 

67 58 34.07 
33'87 

68 17 58.37 
58.18 

68 36 1.~6 
r .og 

68 35 22.80 
22-60 

67 51 46-41 
46.33 

67 51 48-69 
48.61 

67 49 59-40 
59'4O 

68 36 22.64 
22'57 

68 33 0.4 
0.39 

68 rg 14-07 

68 15 6-71 
6.65 

68 28 15-36 
15'31 

68 ro a1.25 
21.19 

681536.65 
36.62 

68 13 6.66 
6.6a 

67 57 13-24 
13'21 

67 47 38-79 
38-76 

68 248.72 
48.70 

Half of the 

Difference of 
Observed 

Zenlth Ditancea 

t n 

+ 13 56.26 
58.13 

- 5 27.93 
a 

- a3 31-00 
29.46 

- aa 51.69 
50.56 

+ ao (7.72 

43.93 

+ ao 43-34 
42.00 

+ aa 31.90 
31.80 

- 23 51.47 
52.83 

- 20 28.69 
28.90 

- 6 4a*a1 

- a 35.50 
34.79 

- 15 45-13 
45.58 

+ a 9-35 
9.29 

- 3 5-70 
4.94 

- o 35.67 
35'4a 

+ 15 19.34 
16.54 

+ 24 50'59 
54'09 

+ 9 42-43 
41.28 

Seconds bf 
Co-latitude 

bzb:~-h Me, I 1  vation 

n 

30.33 
32.00 

30.44 
30.17 

30.26 
31-59 

3r.11 
32-04 

34.14 
30.26 

31-03 
30.61 

31-38 
31-20 

31-17 
29.74 

31.75 
31-49 

31.86 

31'2~ 
31-86 

30.23 
19-73 

30.60 
30.48 

30'95 
31'68 

30'99 
31.20 

31-58 
31-15 

29'38 
32.85 

31-15 
19-98 

m 

31'17 

30.36 

30.93 

jrm58 

3aSao 

30.82 

31-29 

30.46 

31.62 

31.86 

31.54 

. 
29-98 

30.54 

31.31 

j1.10 

32'17 

j1.1~ 

30.51 



ASTRONOMICAL LATITUDE8. 

Summary, 

d 
Pi .; 
2 -  .- 
$ %  
m 

60 

61 

No. of pairs 5 1 
No. of observations 106 

Mean difEerence between observations taken E, W and those taken W, E = - OW.35 

B k n  Obrened 

2807&2828Gr.80 
1,  9) 12 

2831 & 2847 Gr.80 
1) 1r sr 

Observed Co-latitude (weighted mean) 68' 12' 31".18 If: OV.056 

Correction for Height above Sea-level O".OO 

Final Co-latitude ' 68" 12' 31".18 

Data 

1899 

Mar. 21 
,, 22 

Mar. 21 
rr 22 

o r e  a 

kstmnomical Latitude (A) = 21 47 28-82 If: 0.056 

Geodetic Latitude (G) = 21 47 27.95 

Deflection of 'plumb-line (A- G) = + 0.87 

$,"@':thof 
DisLancas 

o I 

18 39 

4 39 

Poaitiona 
of 

Telescope 

O c ~ r n ~ " ,  
tion 

E , W  
W, E 

W, E 
E, W 

Mean 
of N. P. D'a 

m t n  

6 8 3 7  5-87 
5.86 

68 j s  35-39 
35'38 

Half of the 
Observed 

Difference of 
Zenith Di.taoor 

- 1 4  35.03 
33.63 

- a3 3'48 
3 - 7 3  

Beconds of 
Co-latitude 

p, 
I 
5 

b:bz::-h .- 
vation 

t P = 45.8 EPw=15.5021 I 

c 

0'36 

0.60 

P a w  

0.1296 

o..3600 

1 . 0  

1 . 0  

Y 

30.84 
32.34 

3r.91 
31.65 

I) 

31.54 

31.78 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND BE8ULTB. 

754. Daruti ppa-Co-latitude 74" 59' + 
Latitude ... 15O 1' Instrument-Zenith Telescope 

in. 
Longitude ... 79 57 Mean Height of Barometer 29.91 

Height . .. . 196 feet l i ean  Teinperature 73O.1 

Observer-Lieut. G .  P. Lenox Conyngham, R.E. 

2 .$ 
-;i a 
.i. "4 

a 0 
m 

1 

2 

S 

4 

6 

6 

7 

8 

s' 

10 

11 

It 

1 

14 

16 

, 

0 

0.3 

0.3 

0.6 

0.1 

0.3 

0.6 

0'4 

0.3 

0.5 

0.5 

0.3 

0'5 

1'1 

0.1 

0'5 

Date 

1891 

Feb. 21 
I I  25 

Feb. 21 
11 25 

Feb. 21 
11 25 

Feb. 21 
I,  25 

Feb. 21 
19 25 

Feb. 21 
,, 25 

Feb. 21 
9 ,  25 

Feb. 21 
,I  25 

Feb. 21 
# I  25 

Feb. 25 

Feb. 21 
I, 25 

Web. 21 
re 25 

Feb. 21 
11 25 

Peb. 21 
$1 25 

Feb. 21 
vr 25 

Stara Obserrd 

876 & 888 Qr. 80 
$I II II 

896 & 915 Gr. 80 
II 11 11 . 

928 & 946 Qr. 80 
)I I I  19 

544 Qr. 72 k 975 Gr. 80 
, I  $I , $1 II  

982 dr 984 Qr. 80 
P I  19 II 

1001 k 1021 Qr. 80 
II 9, 91 

580 Qr. 72 k 1076 Gr. 80 
ID 13 19 II 

1082 Qr. 80 dc 637 Qr. 72 
?I 21 )I 3) 

1139 8 1162 Qr. 80 
3, II 1 )  

1173 8 1181 Gr. 80 

1221 k 1232 Qr. 80 
IS ,I . PI 

1256&1282Qr.I#) 
11 II $ 9  

1289 ffr. 80 & 937 Gr. 64 
$1 n II II 

1313 & 1323 Qr. 80 
II ., .. 

1327Qr.80dc7MQr.72 
Is ,, ,, ,, 

* 

P o a  

0.09 

0.09 

0.36 

0.16 

0.09 

0.36 

0.16 

0.09 

0.25 

0.18 

0'09 

0.25 

1'21 

0'04 

0'25 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.7 

1.0 

1.0 

1'0 

1- 0  

1'0 

t:t:L:f 
Dishncea 

I 

,a 8 

1 7  19 

5 50 

o 48 

14. a5 

7 31 

a3 9 

7 a8 

r 35 

6 51 

15 za 

6 51 

1% 59 

9 35 

3 g a  

Seconds of 
Half of the Co-latitude 

Observed 
Differelwe of 

Zenith Ui~taocea b~h~,",","'l Mean 

Positions 
of 

Telescope 
dur ing 

()bserys- 
tion 

E, W 
W, E 

W, E 
E, w 

E, W 
W, E . 

E, W 
W, E 

W, E 
E 1  W 

W, I% 
E, W 

E, W 
w, h: 

W, E 
E, W 

E, W 
W, E 

E, W 

W, E 
w 

E,W 
w, E 

W, E 
E, W 

E, W 
W, E 

W , E  
E, 'iv 

Mean 
of Y. P. D's 

o t n  

74 50 2.3.51 
13'5" 

75 11 36.18 
36.19 

74 45 16.76 
16.78 

74 45 24.86 
24'87 

75 17 46.84 
46.83 

75 6 29.16 
29.26 

74 38 33.20 
33'a0 

74 53 13.00 
11.99 . 

75 5 7.02 
7.00 

74 58 41-44 

74 56 40.31 
40'27 

743915.87 
15'8.3 

74 51 24'97 
24'93 

74 55 6.90 
6.85 

75 543'25 
4.3'21 

D 

26.8 

16.2. 

a;-I 

. 
26.9 

26.8 

I 

16.9 

16.1 

27.0 

17.0 

26.2 

27.0 

1 

16.7 

26-0 

I I 

+ 9 3-70 
1.91 

- a 9-65 
10.28 

+ 14 10.1r 

10.49 

+ 14 2.33 
1-60 

- 18 10.65 
19'52 

- 7 1.36 
1.03 

+ lo 53.35 
54'14 

+ 6 13-01 
13.33 

- 5 40.27 
39'77. 

+ o 45.58 

+ a 45'99 
43.81 

+ l o  10.27 
12.06 

+ 8 0.17 
0.73 

+ 4 19.99 
19-64 

- 6 17'.30 
17'21 

I 

27'2 
16-4 

26.5 
15.9 

17'0 
7 

(17.2 
26.5 

16.1 
27'3 

16.9 
27.1 

16.6 
17.3 

16.0 
16.3 

26.8 
aj.1 

17.0 

26.3 
16.1 

26.1 
17.9 

25.1 

25.7 

16.9 
16.5 

26.0 
26.0 



ASTROh'OMICAL LATITUDES. 

754, Darut i ppa-Co-latitude 74" 59' + 
6 z .: 
2" .- 
:% 

m 

16 

17 

18  

19 

20 

21 

23 

23 

24 

25 

26 

27 

28 

29 

30 

81 

92 

83 

. 

Stan Observed 

1343 & 1359 Gr. 80 
o I I  

13i0 & 1405 Or. 80 
, I  )I 1, 

1405 0r. 80 & 818 Cir. 72 
0 9, 

1442 & 1 4 9  Qr. 80 
11 IS I S  

1463 Qr. 83 k 1081 Gr. 64 
S I  ,I  I, $1 

1090Gr. 64 81483 Gr. 80 
I* I* sr n 

1504 Gr. 80 & 1119 Gr. 64 
I S  $1 91 I ,  

' 1611 & 1617 Or. 80 
9,  11 I 

1639 & 164S Or. 80 
tt SI B, 

1647 b 1552 Gr. 80 
S P  n1 I 

1595 & 1590 Gr. 80 
IS I $  ,, 

1692 & 1599 Or. 80 
9 1  

1617 & 1636 Or. 80 
)I 11 t 

1648 Gr. 80Sr5490 C1rpe80 
I )  I, ,I 81 

961 k 962 Or. 78 
11. 11 ,I  

1667 k 1681 Or. 80 
I S  

lGBlQr .80k989Gr.73  
I #  #I 11 I s  

1695 & 1713 Gr. 80 
$1 9, I, 

Date 

1891 

Feb. 21 
, 25 

Feb. 21 
,, 25 

Feb. 21 
26 

Feb. 21 
3, 25 

Peb. 21 
,, 25 

Feb. 21 
9, 25 

Feb. 21 
I )  25 

Feb. 22 
13 26 

Feb. 22 
,, . 26 

Feb. 22 
,, 26. 

Feb. 22 
, at; 

Feb. 22 
I ,  26 

Feb. 8 2  
, t  26 

Feb. 22 
,, 213 

Feb. 22 
,, 26 

Peb. 22 
,, 26 

Feb. 23 
8 ,  46 

Feb. 23 
I* 26 

pc 
n - 2 .- ?m 

*: 

1.0 

0.7 

0.7 

1.0 

1.0 

1.0 

1.0 

1.0 

1 .0  

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0-7  

0 '7 

1-0  

z:t;f 
Dlstsnces 

0 8  

1 2  16 

11 28 

1% 33 

4 58 

4 45 

17 58 

z 37 

9 41 

20 30 

3 12 

10 I 

15 34 

. 6 gq 

2 24 

I I I  

o 38 

o 19 

17 22 

Seconds of 
Co-latitude 

by 
b e  1 M e n  

o 

--- 

0.1 

0 .2  

0.9 

1 '3  

0 . 2  

0.0 

0.4 

0 . 4  

0.0 

0.5 

0.6 

0.1 

0.2  

0 .3  

0.5 

1.0 

1.0 

0.6 

Posit ions 
of 

Telcsrope 

~ , ~ ~ ~ ~ ~ -  
tl0ll 

E. W 
\Fr, E 

W, E 
E, W 

E, W 
W, E 

W, E 
E, \V 

R. W 
W, 

W, E 
E, \V 

W, R 
E, \V 

E. W 
w, E 

FT, E 
E, \V 

E, W 
W, E 

E, W 
W, E 

W, I? 
E, \V 

E, W 
W, E 

W. I3 
E, IV 

R, W 
\V, E 

W, E 
E, W 

E,W 
WI E 

W, E 
E, 

 can 
of El. P. D'8 

o I U  

7 j  1.3 7.63 
7'59 

74 53 53-50 
53'44 

74 59 10.91 
10.87 

75 o 4.10 
4'05 

74 46 41-39 
44'34 

75 4 41-36 
42-31 

' 75 6 23.53 
23'49 

74 i t  44'53 
44'48 

y j  24 29'60 
'9'57 

75 I 32.60 
32'55 

74 50 60.02 
59'98 

;5 5 12.84 
12 80 

74 52 24-80 
24.76 

75 6 14-08 
84'0.3 

74 j5 59.81 
59.78 

75 6 9.72 
9'70 

744718 .17  
18 2 5  

74 49 13.31 
1.3'30 

vation 

I 

26.; 
16.4 

26.4 
26.2 

2;'' 

z j .9  

27'1 
28.4 

2.5'7 
26.8 

26.8 
26.1 

25.2 
27'0 

25.9 
26.3 

26.7 
26.3 

25.5 
16.4 

25.9 
2j .8 

25.9 
26.7 

z.i.4 
27.2 

27.1 
26.6 

15.9 
16.0 

28.1 
27-0 

27.2 
27.8 

16.1 
25.7 

P w o  

o.01 

0.0.3 

0.57 

1.69 

0.04 

0.00 

0.16 

0.16 

0.00 

0.15 

0.36 

0.04 

0.04 

0.09 

0.25 

0.70 

0.70 

0.36 

Half of the 
Observed 

Difference Of 

n 1 1 c e  

• I 

- 13 41-23 
41.15 

+ 5 32.89 
32.75 

+ o 14.29 
15'oj  

- o 37.00 
35.66 

+ ra 41.30 
42.42 

- 5 15.61 
16.18 

- 6 58.28 
56.51 

+ 11 41'35 
41'85 

- as 2-89 
3.27 

- a I 
6 - 1 6  

+ 8 25.89 
25.86 

- 5 46.97 
46.14 

+ 7 0.63 
2.47 

- 6 47.01 
47.37 

+ 3 26.08 
26-18 

- 6 41-66 
42'75 

+ r z  8.94 
9-51 

+ l o  11.79 
11.44 

N 

26-4 

26.3 

2j .6 

27.8 

16.3 

26.5 

26.1 

26.1 

26.5 

26.0 

25.9 

26.3 

26'3 

26.8 

26.0 

27.5 

27'5 

25.9 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (225) 

754. Daru t i p pa-Co-latitude 74" 59' + 
2 

P o 0  

0'2s 

0.01 

0.00 

0.01 

0'36 

0.25 

0.11 

0.16 

0.01 

0.18 

0.04 

0.04 

0.36 

0.04 

0.00 

0.81 

0.18 

0.11 

'~ositiona 
of 

Telescope 

:;;::- 
Lion . 

E, W 
W, E 

W, E ' 

E, W 

E, W 
w, 

W, E 
E, w 

E, W 
W, E 

E, W 
W, E 

W, E 
E, W 

W, E 
E, W 

E.W 
W, E 

W, E 
E, w 

E, W 
\V, E 

W, E 
E, W 

E, W 
W, E 

W, E 
E, W 

E , W  
W, E 

W, E 
E, W 

W. E 
E, W 

E, W 
W, E 

Distances 

I 

8 a5 

13  37 

lo  32 

8 32 

3 57 

6 37 

6 34 

7 45 

11 17 

11 16 

24 14 

4 5 

24 48 

23 56 

3 14 

24 32 

22  24 

2 2  32 

-- 

Date 

1891 

Beb. 23 
11 26 

Feb. 23 
I t  26 

Feb. 23 
$ 9  26 

Feb. 23 
9, 26 

Feb. 23 
11 26 

Peb. 23 
,, z$ 

Feb. 23 
tr 26 

Feb. 24 
11 26 

Feb. 24 
9, 26 

Feb. 24 
1 3  26 

Feb. 24 
tr 26 

Feb. 24 
,I 26 

Feb. 24 
3, 47 

Feb. 24 
,, 27 

Feb. 24 
r, 27 

Feb. 24 
,# 27 

Feb. 24 
,, 27 

Feb. 24 
,a 47 

d z .2 
'7 1. .- C 

8 0 
rn 

84 

56 

36 

87 

38 

89 

40 

41 

42 

Ca 

44 

46 

46 

47 

48 

49 

50 

61 

Stam Obrewed 

1013 Qr. 72 & 1729 Qr. 80 
19 #I IS s t  

1738 & 1748 Gr. 80 
,I )I IS 

1758 & 1780 Qr. 80 
$, II I I  

1794 & 1807 Qr. 80 
~3 11 s t  

1810 k 1827 Qr. 80 
$1 15 I S  

1844 6r 1850 Qr. 80 
I( # I  

1850 dc 1861 Gr. 80 
9 ( 9  w 

1883 k 1884 Qr. 80 
$1 9 ,  I t  

1898k1926Cf r .80  
8 1  s1 I1 

1926 dr 1933 Qr. 80 
5 )  I) 19 

1939 & 1960 Gr. 80 
91 11 II 

1965 & 1985 Cfr. 80 
o 11 19 

1990 Qr. 80 & 1185 Qr. 73 
,, II IS II 

2011 k 2019 Gr. 80 
1, 1, ,I  

2024&2032Qr .80  
11 19 v t  

2048 6r 2061 Ur. 80 
, I  *I 19 

1243Qr. 72 dc 2107 Qr. 80 
,, I$ 91 I# 

2107 dc 2114 Qr. 80 
1 )  11 91 

pl 

il 
Y 
4 
M .- 

1'0 

1.0 

1.0 

1-0 

1.0 

0 .7  

0.7 

1.0 

0.7 

0.7 

1.0 

1.0 

1.0 

1.0 

1 '0  

1.0 

0.7 

0.7 

Mean 
of N.P. D'a 

0 1  x 

74 38 52.47 
52'46 

75 4 2.78 
2.;8 

75 16 31-37 
32'37 

74 50 35.62 
35'63 

74 55 53.95 
53'97 

74 39 13'.?0 
13'32 

74 35 46-63 
48.65 

75 z 23.54 
23'57 

. 7 4 4 1 1 . 1 8  
1 1 - 2 0  

74 48 58.75 
58.78 

74 36 55.69 
55'72 

75 5 43-25 
43'29 

74 56 19.03 
19-10 

75 I 18.99 
1 9 ~ 0 8  

751352 '40  
52'48 

75 26 55.30 
55'39 

74 39 46-80 
46 ' go 

74  47 23-06 
23.16 

0 

0.5 

0.1 

0.0 

0.1 

0.6 

0.6 

0.4 

0.4 

0.1 

0.5 

0.2 

0 . 2  

0.6 

0.2 

0.0 

0.9 

0.5 

0.4 

Half of the 
Observed 

Difference of 
Zenith Uiatanees 

I I 

+ 20 34'03 
34'94 

- 4 36.00 
36.37 

- 17 5.99 
3.64 

+ 8 50.86 
50.80 

+ 3 31-56 
32.30 

+ 2 0  13.05 
14.48 

+ 23 38.02 
38.52 

- 2 57.53 
57.33 

+ I I  14-72 
15.19 

+ 10 z 7 . q  
27.37 

+ az 30.15 
31-00 

- 6 16.46 
16.77 

+ 3, 7.27 
6'.42 

- I 51-90 
a 

- 1 4  26.30 
25'54 

- 27 29'9.3 
29.44 

+ 19 39.40 
38.89 

+ 1 2  3 -16  
2.77 

Becon+ of 
Co-latitude 

b~:::-h 
vatio~l 

Mmn I 
I 

26.5 
27'4 

26.8 
26.4 

26.4 
26.7 

26.5 
26.4 

25.5 
26-3 

26.4 
27.8 

26.7 
27.2 

26.0 
26.2 

25.9 
27'0 

25.8 
26.2 

25.8 
26.7 

26.8 
26.5 

16.3 
25.5 

2 j . 1  

26.3 

26.1 
26.9 

15.4 
25.9 

16.2 
25.8 

26.1 
25'9 

I 

27'0 

26.6 

26.5 

2 6 4  

25.9 

27.1 

26.9 

26.1 

26.4 

56 .0  

26.3 

26.7 

25.9 

26.7 

26.5 

25.6 

26.0 

26.1 



ASTRONOMICAL LATITUDES. 

754. Daru t i p pa-Co-latitude 74" ~ g '  + 

Summary. . 

No. of pairs 61 
No. of observations 121 

t 

Mean difference between observations taken E, W and those taken W, E = - 0"-16 

Observed Co-latitude (weighted mean) 74' 59' ' 26Ij.47 _+ 0"-044 

d z .: 
1 .- 
:% 
m 

62 

68 

Ii4 

65 

66 

67 

68 

69 

60 

61 

Correction for Height above Sea-level + 0".01 

Final Co-latitude 74" 69' 26".48 

O j V  I 

Astronomical Latitude (A) = 15 0 33.52 + 0.044 

Stan Observed 

2129 k 2145 Gr. 80 
1, I* 

2173Gr. 80& 1280 Qr. 72 
I) I I  P I  st 

2207 k 2214 Qr. 80 
1- 1, 9 1  

2225 & 2227 Gr.80 
$1  9, ,I 

2228 & 2248 Gr. 80 
,) 11 IS 

2270 k 2281 Gr. 80 
II 31 

2302Gr.80 k1352 Qr. 72 
Is I) Is 39 

2324&23326r .80  
8 )  11 I t  

2349 & 2377 Gr. 80 
18 *I 11 

953 & 955 Or. 80 
a #  st 21 

I 

Geodetic Latitude (G) = 15 0 36.47 

Data 

1891 
Feb. 24 
,, 27 

Feb. 24 
9 ,  27 

Feb. 24 
v 27 

Feb. 24 
,B 27 

Feb. 24 
I, 27 

Feb. 24 
11 27 

Feb. 24 
,, 27 

Feb. 24 
1, 27 

Feb. 24 
27 

Feb. 21 
rs 25 

::$t:f 
Distances 

o t  

11 5 

12 59 

4 34 

I jg 

16 10 

2 39 

a2 54 

12  a6 

15 49 

10 54 

Deflection of plumb-line (A - G) = - 2.95 

Positions 
of 

Telesco e 
d u r i n l  

Obser.rs. 
tion 

W, E 
E, 'A' 

E, W  * 

W, E 

W, E  
E, -a 

E, W 
WI E 

W, E 
E, W 

E, W 
w, I€ 

W, E 
E, w 

E,W 
W, E 

W, E  
I, w 

W, E 
E1 W 

Mean 
of N.P. D's 

0 ) "  

74 49 59-44 
59'55 

74 57 ta.01 
11'14 

74 49 I 5.45 
I 5.61 

74 50 46.31 
46.45 

75 19 21..32 
11'48 

75 13 29-09 
29.25 

75 11 10.39 
lo '5 j  

75 3 1 5 . 3 1  
25.54 . 

75 7 36.41 
36.62 

75 j 10.07 
10.08 

Hnlf of the 
Observed 

Difference O F  
Zenith Uiatanres 

I I 

+ g ~ 7 . 0 8  
27.98 

+ 2 14.91 
14.89 

+ 10 11.78 
10.63 

+ 8 40.52 
39.96 

- 19 55.39 
55'65 

- 14 2.74 
3.04 

- 11 44.54 
44.31 

- 3 59.53 
58.78 

- 8 9.93 
10.38 

- 3 43.25 
43.15 

Z P - 5 7 . 7  1 ~ P v v =  13.45 

p, 
H 
t3 - M .- 

1'0 

1'0 

1.0 

1.0 

1 . a  

1.0 

1.0 

1.0 

1.0 

1.0 

Seconds of 
Co-latitude 

b:b:,"~Ih 
vntion i h :  o 

0'5 

0 '5  

0 .2  

0.1 

0.6 

0.1 

0.5 

0.1 

0.1 

0.4 

I 

16.5 
27'5 

26.9 
27'0 

27.2 
26.1 

16.8 
26.4 

25.9 
' 1 5 . 8  

26.4 
26.1 

25.9 
16.2 

95.8 
26.8 

16.5 
26.1 

26.8 
26.9 

I, 

2 7 ' 0  

2 7 ' 0  

26.7 

26.6 

25'9 

16.3 

26.0 

16.3 

16.4 

16.9 

P v v  

0'25 

o ' l j  

0 '04 

0.01 

0.36 

0.04 

0.25 

0.04 

0.01 

0.16 

, 



ABS'I'RACTS AND S U M W I E S  OF OBSEBVATIOMS AMD IZESULTS. 

Latitude ... 24' 15' Instrument -Zenith Sector No. 1 used as Zenith Telescope 
in. 

Longitude . .. 7 2  14 Mean Height of Barometer 29.55 

Height .. . 443 feet Mean Temperature 7 2 O . O  

Observer-Captain S. Q. Burrard, R.E. 

, 

PC 
I - 2 
M .- 

-- 

1'3  

1.3 

1 '3  

1 . 3  

3 

0-8 

0'8 

1'2 

I"O 

9 

0 ' 2 2  

0.08 

0'47 

0.23 

7 7  

4 4  

0'94 

0.25 

0'30 

6 ,  

7% .- 
:% 
rr 

. .- 

P v v  

0'0629 

0.0083 

0.2872 

0.0688 

0 ' 7 7 4  

0.1519 

0'7069 

0.0750 

o'o9oo 

Seconds of 
Co-latitude 

by eRcll 
;bser- 
vation 

Stan Observed 

M , , ~ ~  

Date 

1893 

Afar. 8 
10 

,, 11 
,, 12 

Mu. 8 
,, 10 
!I 11 
11 12 

Mar. 8 
,, 10 
, 11 
,, 12 

Mar. 8 
, 10 
,, 11 
, 12 

3fnr. 8 
9 10 
,, 11 
,, 12 

Mar. 8 
,, 10 
,, 12  

Mar. 8 
,, 10 
,r 12 

Mar. 8 
9 ,  10 
1, 12 

Mar. 10 
,, 12 

Enlf of the 
Ohserved 

Difference of 

1 
I 

I 

M a n  
of H. Y. D's 

D I 

3 43 

1 3 

7 59. 

6 39 

5 1 1  

I 40 

I 40 

48 t r  

4 37 

1 P o F o n s  

I 

38.37 
39'87 
38.51 
39.65 

38.48 
3 i .81  
40'29 
38.95 

38'10 
.Z7'75 
38'19 
39.29 

38'54 
39.02 
40'36 
38.21 

38.33 
37'27 
38.18 
38 .3j  

38.31 
38'63 
38.13 

38.19 
37'47 
37.91 

38.26 
39.94 
38.96 

39'48 
3 8 . 7 0 9 ' 1 0  

1 

2 

8 

4 

6 

6 

7 

8 

9 

. . 

FA V 
W, E 
W, E 
E, W 

W . E  
E. W 
E, W 
w# I€ 

E, W  
w, IC 
W, E 
E, 'iv 

W, E 
E, W 
E, w 
W, E 

E , W  
W, E 
W, E 
E, W 

E, W 
W, IC 
EB w 

E, W 
F, E 
E l  w 

E, W 
W, R 
E, W 

W. E 
E3 lv 

'lean Zen1111 of 

N 

39.02 

38.88 

38'33 

39-03 

38.03 

38.36 

57-86 

39'05 

0 , .  

65 38 1 .47  
1 '39 
1'35 
1 - 3 1  

6 5 4 7 4 1 . 6 6  
4 1 . 5 8  
41 '5.3 
41 '49 

65 58 17-86 
I i ' i 7  
17.73 . 17.68 

65 26 33.96 
33.86 
3.3'81 
3.3'77 

66 t 3 r . o ~  
30 '9 '  
30.86 
30.81 

45 51 4 - 6 6  
4'55 
4'44 

65 58 14.83 
14'72 
14.61 

6 j  37 38.39 
38 .31  
38'23 

65 z7 33-90 
33'f6 

1240 Qr.SOk716 Qr 72 
9 Is ns 1,  

$I ,I $8 ,1 

1 )  1, I s  9 8  

1 2 6 5 k l 2 6 6 G r . 8 0 '  
, 9, $ 9  

1s I* 8, 

1, 11 11 

1% dc 1297 Gr. 80 
I I, > I  

9, tl 1) 

,, Is I $  

1300 k 1311 Or. 80 
,, 3 ,  

,a P I  $ I  

767Qr.72813270r .80 
9,  9 ,  19 I s  

I s  I> I I  I $  

I* 3) 11 71 

1363 dc 1342 Gr. 60 
,, I)  

91 I I  

1363 & 1373 Gr. 80 
1 8  11 I* 

$I 11 11 

1399 & 1387 Gr. 80 
31 2 8  1s 

1, 11 I, 

1473 & 1461 Gr. 80 
1 1) IS 

, Z ~ n ~ t i l  UIaYncea 

Trlesrope 
I I ~ I ~ I I I ~  Distances 

~ -- 

I I, 

+ 6 56.90 
38.48 
3 7 . 1 6  
38.04 

- 3 3.18 
3.77 
1'24 
2.54 

- 13 39-76 
40'02 
.39'54 
38.39 

+ 18. 4'58 
5.16 
6.55 
4 . 4 4  

- 1 7  52-68 
53'64 
52.68 

, 52.46 

- 6 26.35 
~ 5 . 9 2  
26.31 

- 13 36.64 
37-25 
36'69 

+ 6 59.87 
61.63 
60.73 

+ 17 5'58 
4 '96  

Obprrva- 
lion 



ASTROPU'OMICAL LATITUDES. 

d z .: 
2 a .- &'s 
rn 

10 

11 

12 

18 

14 

16 

16 

17 

18 

19 

20 

21 

2z 

P.v 

o.aoog 

0.17jo 

0'1750 

0.2977 

0.009; 

1.0379 

0'0135 

o.60j5 

0'0500 

o"a061 

o'oq2 

0.2924 

0'459; 

Stan Observed 

1474 & 1463 Qr. 80 
II 1) IS 

1483 & 1482 Qr. 80 
1s 91 1 

1483 & 1498 Qr. 80 
81 11 11 

1505 dc 1498 Cfr. 80 
I ,1 ,) 

31 j n  

1507 k 14% Or. 80 
t1 I, t 

I )  ss I 

1620 k 1532 Qr. 80 
I II 18 

t M 9 ,  

1538 k 1643 Qr. 80 
e PI  v 

1s II 13 

1197 dc 1 2 8 ' Q r .  80 
w 9 s  I t  

se 11 II 

14'; & 1425 Or. 80 
11 , I,  

9 ,  )I  o 

1425 k 1432 Or. 80 
SS IS St 

1) 11 IS 

1197 Or. 80 
18 I I  

9, I1 

1, 21 

1227 Qr. 80 
19 8 1  

I I  IS 

I I  11 

1407 Qr. 80 
I I  11 

Drte 

1898 

%far. 10 
, 12 

Mar. 10 
r, Id 

Mar. 10 
3 12 

Mar. 8 
,, 10 
,r 12 

Mar. 8 
,, 10 
r~ 12 

Mar. 8 
#I 10 
,, 12 

Mar. 8 
, 10  
,, 12 

Mar. 8 
,, 11 
,r 12 

Mar. 8 
,, 10 
1, 12 

'Mar. 8 
,, 10 
,$ 12 

Mar. 8 
, 10 
, 11 
1, 12 

Mar. 8 
1, 10 
,, 11 
,, 12 

Mar. 10 
, 12 

~ ~ ~ t ~ i  
Dj,tances 

I 

4 36 

8 34 

8 34 

8 33 

8 28 

. 5 48 

3 0  1 1  

o 5 . 

o 1 1  

o 13 

0 7 

o 3 

o 7 

v 

0.03 

0.50 

0'50 

0.61 

,O.II 

0'93 

0'14 

0.87 

0.25 

0.51 

0.18 

0'57 

0.81 

Positions 
of 

Teleaeo 
durinr 

Obsersa- 
tion 

W, E 
1, W 

fE, W 
W, E 

E, W 
W, E 

W, E 
E, W 
wt E 

W, E 
E, W 
W, a 

W, E 
E, W 
W, E 

E, W 
W, E 
E, W . 

E, W 
E, W 
W, E 

R ,  W 
TV, E 
E, W 

W, E 
E, \V 
w, JI 

E, W 
TV. 1 
w, E 
1, W 

W, E 
E, W 
E, W 
W, E 

W, I€ 
E, l V  

bl 
I 
2 - m .- 

1.0 

0.7 

0.7 

0.8 

0'8 

1'2 

1'2 

0.8 

0.8 

0.6 

0'9 

0:9 

0'7 

Mean 
of N. Y. D's 

* I  I 

65 16 37-78 
37.64 

65 41 17.28 
17.15 

6j 41 4.3'37 
4.3 ' 24 

65 41 57.58 
5i.43 
57'29 

65 47 52.24 
52'09 
5l.95 

65 42 58.19 
58.04 
57'89 

65 43 16.36 
16.23 
16.11 

65 39.38.46 
38.35 
38.31 

65 34 10.16 
10.1~ 
10.01 

6j 31 41.65 
41.51 
41'38 

65 37 49'5.3 
49.46 
49'42 
49'39 

65 41 a7039 
27 ..ZZ 
27.28 
27'24 

6j 38 23.20 
2.3'07 

Half of tha 
Obrerved 

Difference of 
Zenith Uintaneea 

I I 

+ 18 1.08 
1.04 

+ 3 , 10.59 
21.59 

+ a 55-05 
54'94 

+ 1 43.25 
41'14 
41'jj 

- 3 I 

14'17 
13'2.3 

+ 1 40.27 
39'iO 
39-53 

+ 1 2.3.14 
22.69 
12.30 

+ 5 0.83 
1.23 

. 1.82 

+ lo 29.68 
28.44 
28.63 

+ 12 57.90 
58.2.3 
57.26 

+ 6 49'52 
48.76 
49.84 
50.02 

+ 3 11.j9 
11.91 
1 .  

Il.jO 

+ 6 14-64 . 15'08 

Seconds of 
Co-latitude 

b:b:,"pp'l 
vnt.ion 

I I 

l 1  
38.86 
38.68 

.37'8; 
38'74 

38'42 
38.18 

40.83 
38'57 
38'84 

40.09 
37.92 
38'72 

38.46 
37'74 
37-41 

39.50 
38'91 
38'41 

39.29 
39.58 
40.13 

39'94 
38.j8 
38.64 

39.55 
39'74 
38.64 

39'0.6 
38.2~ 
39'26 
39.41 

38.98 
39.24 
39.51 
39';4 

37-84 
38.15 

38.~7 

38-30 

38.30 

39'41 

38.91 

37.87 

38-94 

39.67 

39'05 

39.31 

38'98 

39'37 

37'99 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS A m  RESULTS. (229) 

755. Deesa-Co-latitude 65" 44' + 

Summary. 

No. of pairs 24 
No. bf observations 74 

Mean difference between observations taken E, W and those taken W, E = - OW.66 

- 

Observed, Co-latitude (weighted mean) 65' 44,' 38' -80 + OP.074 

Correction for Height above Sea-level + OD.02 

Z P =  23.2 I ~ ~ u v - 6 . ~ ~ ~ ~  

PC 
n 
Y 

.$, ." 

0-8 

0-8  

Corrected Co-latitude 65" 44' 38".82 + 0"-074 

Half of the 
Observed 

Difference of 
Zenith Dietsnces 

t 8 

+ 14 41-85 
42.40 
42.48 

+ ] I  12.69 
13'73 
14.96 

6 ,  
Z .a 
7ia .- 
8% 
m 

28 

24 

Seconds of 
Co-latitude 

bzb:t:h 
vation I 

Fw jinal Co-latitude and deduction of (A-G) see page (230). 

c 

0 ' 5 a  

0'95 

v 

39.06 
39'48 
39'43 

38.78 
39'68 
40.78 

P v c  

0.2163 

o'flzo 

I 

39-31 

39-15 

Stara Observed 

1426 Gr. 80 
I I  11 

IS 1 )  

1432 Qr. 80 
2, 19 

,I  I, 

1893 

Mar 8 
r t  10 
,, 12 

M u .  8 
,, 10 
,, 12 

Mean 
of N. P. D'a 

0 1  H 

65 39 5 f - zr  
57-08 
56.95 

653326 .09  
25'95 
25.82 

g:tf 
Die.tance8 

o I 

o 15 

o r r  

Poaitions 
of 

Telescope 
during 

observa- 
tion 

W, E 
E ,  W 
W, a 

E , W  
w, E 
E, W 



AST1ZOXOMICBL LATITUDES. 

in. 
Latitude ;.. 24" 15' Maximum recorded Height of Barometer = 29.58 
Longitude ... 72 14 Minimum ,, JJ JJ = 29.53 
Height .. . 443 feet Maximum ,, Reading of Thermometer = 79'. 4 

1nat;urnent-zenith Sector NO. 1 Minimum ,, JJ JJ = 69 - 5  

Observer-Captain S. G. Burrard, R.E. 

* See Appendix 3. 
Summary. 

No. of North Stars 5 No. of South Stars nil 
No. of observations' 14 

6 

.- 
g% 
m 

1 

2 

a 

4 

6 

0 ' It I! 

Co-latitude by Sector Method 65 44 38.85 + 0- 128 
Correction for Height above Sea-level + 0-02 

Seconds 

by 
each 

Y 

39'17 
38'99 
38'53 
39.37 

39'00 
38-71 
39'jZ 

38'07 
38-07 

39'74 
39.26, 
39'00 

-39.50 
38-22 

Corrected Co-latitude by Sector Method 65 44 38.87 + 0.128 

5 
6 2 ,g 

::% -0 

g g C 
I 

39.00 

39-01 

38.05 

39'28 

38.83 

Corrected Co-latitude by Talcott Method, p. (229) 65 44 38-82 + 0-074 

O ~ ~ ~ ~ d  
Distance 

0 1 "  

0 6 49.64 
49'53 
49.1' 
49'98 

o 3 11.68 
1'.4.3 
12.28 

o 6 14-87 
14.99 

0 14 42'5.3 
42.18 
42'0.5 

o 11 13-41 
12.26 

- 

Star Obaemed 

~ - - - 

of Co-latitude 

Mean by 

North South 
Star 1 8Ur 

Final Co-latitude 66" 44' 38".85 

N.P.D. 

O I  N 

65 37 49-53 
49.46 
49'42 
49.39 

65 41 17-32 
27.28 
17-24 

65 38 2 3 . ~ 0  
23'08 

6.5 29 57'21 
57.08 
56.95 

65 33 26.09 
25.96 

- - ~ 

* 

. 0')s 

0 ' 2 2  

0.80 

0.43 

0.02 

Date 

Position 
of 

AzimuLbal 
stud 

N 

is 
,, 

N 
f3 
,, 

N 
s 

N 

k 
N 
1, 

t w by N. Stam = 0.8962 

- - - -- - - 

II 

39.02 

39'08 

38-07 

39.33 

38-86 

0 I K II 

Astronomical Latitude (A) = 24 15 21.15 + 0-074 

0 v 

0.0225 

0'0484 

0.6400 

0'1849 

0.0004 

Positions 
of 

Telescope 
during 

Observa- 
tion 

E, W 
W, E 
w, I3 
E, W 

E, W 
E, W 
w, E 

W, E 
E2 W 

W, E 
E, W 
W1E 

E, W 
w, 

I 

... 

..a 

... 

... 

... 

Geodetic Latitude (G) = 24 15 29.35 

Deflection of plumb-line (A- G) = - 8-20 

1197 Gr. 80 
9, 

)I IS 

1227 Qr. 80 
* 9 ,  

I 19 

1407 Qr.' 80 
9 ,  I(  

1425 Qr. 80 
II II 

IS 

1482 (3r. 80 
11 18 

1893 

Mar. 8 
3 1  10 
,, 11 
1, 18 

Mar. 10 
,, 11 
11 12 

Mar. 10 
,, 12 

Mar. 8 
,, 10 
,, 12 

Mar. 8 
t 0 



ABSTRACTS AND SUMMARIES O F  OBSERVATIONS AND BESULTS. 

156. ~ e h r a  Dun 6ase-line East End--Co-/atitude 59'. ,4$ + 
Latitude .. . 30° 17' Instrument-Zenith Telescope 

in. 
Longitude ... 78 1 Mean Height of Barometer 28.00 

Height .. . 1958 feet Mean Temperature 4 8 O . 8  

Obsmer-Lieut. G. P. Lenox Conyngham, R.E. 

Stan Observed 

5 & 25 Qr. 80 
I ,  9, 99  

145 & 146 Qr. 80 
, I  I ,  I ,  

181 & 196 Qr. 80 
I,  9, 1 3  

244 & 264 Qr. 80 
I,  1,  1, 

234 Gr. G4 b: 326 Or. 80 
I1 I ,  1, I I  

326 Or. 80 & 278 Qr. 64 
I,  I, ,I I, 

285 Qr. 64 & 334 Or. 80 
IJ I I  0 I t  

347 6; 353 Gr. 80 
I#  I )  JJ 

376 & 388 Gr. 80 
I ,  I ,  I, 

444 & 472 Qr. 80 
,I  I1  3 3  

472 & AS8 (fr. 80 
I ,  8 ,  I* 

451 Gr. 64 & 531 (fr. 80 
1, I '  I ,  I ,  

Positions 
of 

Data Telesrope 
during Distances ObBerra- 
tion 

1892 

Nov. 2 
,I 4 

Nov. 2 
9, 4 

Nov. 2 
9 ,  4 

Nov. 2 
,J 4 

Nov. 2 
1, 4 

Nov. 2 
r, 4 

Nov. 2 
$ 9  4 

Nov. 2 
,, 4 

Nov. 3 
1, 4 

Nov. 3 
J, 4 

Nor. 3 
rs  4 

Nor. 3 
1, 4 

Mean 
of N. P. D'r 

, 

' 

~ s l f  of the 
Observed 

Difference of 
Zenith Distances 

, " 
+ 16 47-15 

46-11 

+ 15 16.54 
16-00 

+ 11 28'09 
29.74 

+ 6 12-31 
14.46 

+ 11 18-87 
19.88 

+ r 58-94 
59.10 

- 5 14-55 
1j .30 

- 7 18'79 
18.74 

+ 8 9.80 
9.53 

4-13 43-47 
45.51 

- 20 55.43 
55-96 

+ 3 2 ' 2 9  

3-38 

- 13 1'94 
2 .6 j  

- 20 58-84 
57-89 

+ 8 56.26 
56.58 

Seconds of 
Co-latitude 

bzbi:~-h 
ration I 

I1 I/ 

23'4 
21.5 22.4 

22-8 
21 .0  21'4 

2 2 ' 2  

23.6 n - 9  

22.4 
24.3 23.3 

21 '7  

21.5 I 

21.6 
2 1 ' 2  21'9 

23.3 
22.4 22.8 

22.9 
22.7 22.8 

23'5 
12.9 i 

2 1 ' 1  

21.9 22.0 

21.6 ' 
21.9 2 2 . 1  

2 1 ' 0  
23.0 i r - 5  

23'3 
22.5 22.9 

2 2 . 2  

23.0 n . 6  

2 2 . 2  
22.4 22.3 

PC 
I 
5 - M .- 

1.0 

1'0 

0-7 

0.7 

1.0 

1.0 

0.7 

0.7 

1-0 

B'O 

1.0 

0.7 

0'7 

0.7 

1.0 

o 

0.3 

0 '3 

0 .2  

0.6 

0.6 

0'8 

0.1 

0.1 

0.5 

0 .7  

0.5 

0.1 

0') 

0.1 

0.4 

P o w  

0.09 

0'09 

0.03 

0.25 

0-36 

0.64 

o-or  

0.01 

o - r j  

0'49 

0.25 

0.03 

0.03 

0.01 

0.16 



ASTRONOMICAL 1;ATITUDES. 

756, Dehra D u n  Base-line East End-Co-latitude5g043' + 

Summary. 

No. of pairs 19 
No. of observations 36 

PI 
n 

Mean difference between observations taken E, W and those taken W, E = +- ON.21 

Secorids of 
Co-latitude 

Observed Co-latitude (weighted mean) 59" 43' 22".65 + Oa.082 

Half of the d 
z .!: 

Correction for Height above Sea-level + 0".09 

Final Co-latitude 69" 43' 22"*74 ' 

0 t I/ I 

Astronomical Latitude (A) = 30 16 37.26 + 0.082 

f P = 1 5 ' g  I P w = 4 . 2 0  I 

a 

0.1 

0.9 

0.6 

1'0 

Positions 
of 

Geodetic Latitude (G) =30 17 7.35 

P V D  

oao r  

0.81 

0.3 

0'50 
-- 

Obecrved 
DiLrcnce of 

Zenith Diatanean 

I u 

+ a 9'95 
10.02 

+ 11 7 . 2  
46-16 

+ 19 0.91 

+ 15 51-47 

2 s  
'2 ". 
a 3 m 

~ -- 

16 

17 

18 

19 

Mesa 

bzb::;-" .- 

vation 

Deflection of plumb-line (A- G) r - 30.09 

1.0 

1.0 

0.5 

0 ' 5  

I 

22.6 
22.6 

24.5 
22.8 

23'3 

23'7 

of Pi. P. D's 

Q I  I 

59 41 12.64 
12.55 

59 30 36.76 
36-61 

59 24 12.35 

59 17 31-21 

u 

22.6 

13-6 

23.3 

13'7 

Stan Obaewed 

IG64Cape8OC648Qr. 80 
w n 21 n 

681 & 693 Gr. 80 
91 18 n 

690 Gr. 64C776  Gr. 80 

776 Gr.80,& 622 Qr. 64 

?k:tf 
D k t a ~ c e s  

o I 

7 a7 

3 14 

6 43 

6 46 

Dnte 

1892 

Nov. 3 
,, 4 

Nor. 3 
r,  4 

Nov. 3 

Nov. 8 

T:F~rr 
~ b ~ ~ ~ , , -  

tion 

E, W 
WI E 

E, W 
W, E 

E, W 

W, E 





(234) ASTBONOBXICAL LATITUDES. 

757. Dehra Dun HaigObservatory-Co-latitude 59" 41'+ 

Summary. 

t 

d 
$ .? 

a m  .- 
& %  
m 

10 

11 

12 

13 

14 

16 

16 

No. of pairs 16 
No. of observations 49 

\ 

Mean difference between observations taken E, W and those taken W, E = + Ow .09 

Observed Co-latitude (weighted mean) 59' 41' 10 + On .079 

Correction for Height above Sea-level + 0"-10 

Poeitione 
of 

Telescope 
during 

Obsema- 
tion 

W, E 
E, W 

E, W 
w, I# 

E, W 

W, E 

E, W 

W, E 

E, W 

Final Co-latitude 59" 41' 8 . 2 0  

:ztif 
Distances 

. , 
23 48 

23 37 

8 ra 

32 45 

ja 50 

a3 27 

15 5 

Stars Observed 

71 k 74 Or. 80 
11 13 11 

74 k 80 UT. 80 
II I* I I  

327Newc. & 677 Qr. 80 

340 & 344 Newcomb 

344 dc 364 Newcomb 

382 & 383 Newcomb 

387 & 396 Newcomb 

0 r I u 

Astronomical Latitude (A) = 80 18 51-80 + 0.079 

Mean 
of N.P. D'e 

. I  Y 

59 47 2.66 
2.67 

59 57 37.65 
37'66 

59 48 57.76 

59 44 57'91 

59 50 4'65 

59 10 3-81 

60 8 32-76 

Date 

1904-06 

Dec. 19 
I 20 

Dec. 19 
$1 20 

Mar. 1 

Mar. 1 

Mar. 1 

Mar. 1 

M a r  1 

a 

0'39 

0.18 

0.21 

0.54 

0'79 

0.63 

1.34 

Geodetic Latitude (G) = 80 19 23-73 

Half of the 
Observed 

Difference of 
ZeniLh Die.tancec- 

I 

- 5 5j.20 
54.72 

- 16 29-30 
29.45 

- 7 49.45 

- j 50.35 

- 8 57.34 

+ 31 3.66 

- 27 23-32 

P a a  

-- 

O ' I j l I  

0.0324 

0 . 0 ~ 1  

0.1458 

o-3121 

o.a7;8 

1.2569 

Deflection of plumb-line (A-G) = - 36-93 

P.4 
n 

$ 

1'0 

1.0 

1.0 

0'5 

0.5 

0.7 

0.7 

16.7 ZPsa=3-4oj5 

Seconds of 
Co-latitude 

vation 

Y 

7-46 
7'95 

8.35 
8.21 

8.31 

7.56 

7.31 

7 4 7  

9.44 

Y 

7-71 

8.18 

8 . j ~  

1-56 

7'31 

7 4 7  

9-44 

ZP = 



ABSTRACTS AND SUMMARIES O F  OBSERVATIONS AND BESULTS. 

758. Dera Din Panah-Co-latitude 59" 25' + 
Latitude . .. 30' 34' Instrument-Zenith Sector No. 1 used as Zenith Telescope 

in. 
Longitude ... 70 59 Mean Height of Barometer 29.58 
Heiglrt . . . 490 feet Mean Temperature 50°.2 

Observer-Captain S. G. Burrard, R.E. 

d 
2 .L 

7 d  = .- 
8 %  
rn 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

' 

pc 
II 
Y - 
.M 

t i  

0.7 

0'5 

1.0 

1'0 

0.7 

0.7 

1.0 

0.7 

0.8 

c.8 

0.7 

1.1 

1.1 

0.7 

Sten, Ob~erved 

525 & 539 Gr. 80 
I *  3 ,  81 

628 C 539 Qr. 80 

565 k 672 Gr. 80 
I ,  II w 

597 & 604 Gr. 80 
J J *  n 

610 & 630 Gr. 80 
I* I J  1s 

610 & 633 Qr. 80 
I )  

660 & 677 Gr. 80 
1)  J t  ,I 

698 & 720 Or. 80 
91 II ,P 

712 & 721 Gr. 80 
J ,, 9, 

J I  I I  1J 

698 & 721 Qr.80 
t 1,  I,  

I, II w 

712 & 720 Or. 80 
19 at $8 

7% & 746 Or. 80 
ID I J  I I  

13  J, 19 

764 k 789 Gr. 80 
I ,  I# ,, 
)I )I  17 

810 & 823 Gr. 80 

Moan 
of N.P. D's 

0 1  Y 

59 21 49-22 
49'30 

59 8 21'00 

59 I I  40.44 
40'49 

59 30 16.08 
16.08 

59 14 55'78 
5 j.80 

59 17 o ' ~  
0.96 

59 7 49.93 
49-92 

59 11 38.91 
38.87 

59 6 10.15 
1 0 . 1 ~  

20.09 

59 l o  44.60 
44'57 
44'54 

59 7 14.46 
14'42 

59 aa 44-24 
44-17 
44'09 

59 34 41-69 
42'64 
42.58 

59 31 50.06 

r . 

0.75 

1-09 

0.01 

1'00 

0.19 

0.14 

0.75 

0.68 

0.89 

0.09 

0 . ~ 6  

0.39 

0'91 

0 ' 9 j  

Half of the 
Observed 

Difference of 
ZenlLL Distances 

I Y 

+ 4 1.3'39 
10.25 

+ 17 39'44 

+ 14 ~ 0 . 9 4  
18.81 

- 4 16-49 
~ 6 . 9 7  

+ 11 4-72 
4.79 

+ 8 59.31 
59.11 

+ 18 11-23 
11-13 

+ 14 10.41 
11-15 

+ 19 40'69 
41 -90 
40.fS 

+ 15 15-72 
r g - f i  
16-42 

+ 18 46-84 
45'51 

+ 3 16.87 
16-31 
16.52 

- 8 42.31 
43-12 
44.18 

- 5 50.66 

P v o  

0.3730 

0'5941 

o-0001 

1'0000 

0-0153 

0.0137 

0.5625 

0'3237 

0-6337 

0.0065 

0,0473 

0'18r5 

~ ' 0157  

0.6318 

Positions 
of 

Telescope 
dur~ng 

Observa- 
tion 

E, W 
W, E 

W, l 

W, E 
E, w 

E, W 
W, E 

W;E 
E, W 

W,'E 
EJ w 

E, W 
w, I€ 

E,W 
WJ It 

W, E 
E, w 
WI Ill 

W, E 
E, W 
WB E 

E, W 
WJ E 

E, W 
WI E 
EI W 

W,E 
E, W 
WJ E 

El W 

?&"L~f 
Distances 

Seconds of 
Co-latitude 

b:b:z-h 
1894 

Feb. 2 
1' 5 

Feb. 6 

Feb. 2 
9 6 

Feb. 2 
S J  6 

Feb. 8 
IJ 6 

Feb. 2 
2, 6 

Feb. 2 
9, 6 

Feb. 5 
9, 8 

Web. 2 
I 6 
,, 8 

Feb. 2 
9 6 
w 8 

Feb. 5 
1, 8 

Feb. 2 
3, 6 
IJ  8 

Feb. 2 
,, 5 
JJ 8 

Feb. 8 

vation 

Y • I 

18 4 

18 17 

11 a7 

31 17 

, 
' 8  57 

8 59 

9 21 

11 o 

11 57 

11 1 

11 56 

45 8 

15 o 

9 a 

I 

I 
62.61 
59'55 

61.44 

61.38 
59.30 

59'59 
59'11 

60.50 
60.59 

60.15 
60.17 

61.16 
61.05 

59'33 
60.02 

60.84 
62.01 
60.87 

60.32 
60.05 
60.96 

61.30 
59-93 

61.11 
60'49 
60.61 

60'38 
59'52 
58'40 

59-40 

61.08 

61-44 

60.34 

59'35 

60.54 

60.21 

61.10 

59-61 

61-14 

60.44 

60'61 

60.74 

59'43 

59-40 



AS!PEONOMICAL LATITUDES. 

758. Dera Din Panah-Co-latitude 59" 25' + 

Summary. 

g .5 

2 %  .- 
:% 

m 

16 

16 

17 

18 

19 

20 

21 

22 

21 

24 

25 

NO. of pairs 25 
No. of observations 52 

Mean difference between observations taken E, W and those taker1 W, E = + OU.42 

Observed Co-latitude (weighted mean) 59' 25' 6V.35 & 0"-086 

Correction for Height above Sea-level + 0".02 

Final Co-latitude 69" 26' 6OW.37 

. Btsm Observed 

818 k 856 Or. 80 
9, I, ,, 

6 4 7 & 6 7 6 G r . 8 0  
I, ST I* 

681 & 643 Gr. 80 
11 S t  11 

684 & 643 ffr. 80 
I ,  ,, 9,  

590 k 648 Gr. 80 
,, ,, In 

691 & 643 Gr. 80 
11 t l  I) 

646 & 675 Or. 80 
11 I) 1) 

714& 744 Gr. 80 
19 18 13  

716 & 744 Gr. 80 
,t 1, 1 9  

784 & 786 ar. 80 
11 11 $1 

809 k 836 Gr. 80 
11 II 91 

Aatronornical Latitude (A) = 30 33 59.63 + 0.086 

z:t~f 
DisLsnces 

• t 

lo 24 

40 zj 

7 5 

7 o 

7 I 

6 59 

11 7 

ij I 

13 I 

1 1  52 

6 49 

1894 
Feb. 2 

3 ,  8 

Feb. 6 
1,  8 

Feb. 7 
1, 8 

Feb. 7 
3, 8 

Feb. 7 
,, 8 

Feb. 7 
11 8 

Feb. 7 
8 

Feb. 6 
91 7 

Feb. 6 
,, 7 

Peb. 6 
9, 7 

Feb. 6 
,S 7 

Geodetic Latitude (G) = 30 34 1.87 

Deflection of plumb-line (A - G) = - 2.24 

Positions 
of 

Telescope 
during 

Obserrr- 
tion 

W. E 
w ,  6: 

E,W 
W, E 

E, W 
W, E 

E, W 
W, E 

E, W 
w, LC 

E, W 
W, E 

W,E 
1, W 

R,  W 
w ,  E 

E, W 
W, E 

E, W 
W, E 

E, W 
W, E 

w 

0.80 

0-06 

0.75 

0-19 

0.34 

0'37 

0.47 

0.67 

0.82 

0.03 

0.72 

P o w  

0.6400 

0.0036 

0.3938 

0.0153 

0.0809 

0.0958 

0-ziog 

0'3142 

0.4707 

0.0009 

0.5184 

p( 

A 
2 
.- m 

6 

1.0 

1.0 

0.7 

0.7 

0.7 

0.7 

1-0 

0.7 

0.7 

I -0 

1.0 

20-9 ( I P ~ = ~ . I ~ U  

Seconds of 
Co-latitude 

Mean 
of N. P. D's 

Half of the 
Observed 

Difference of 

. t  r* 

59 18 44.61 
44.44 

591411.16 
11.16 

59 18 14.68 
24'69 

59 13 37'66 
37'67 

59 15 4-44 
4'45 

59 12 33.80 
33'81 

59 33 21.96 
22.96 

59 !9 33.32 
33'31 

59 19 36.65 
36.64 

59 r7 49.31 
49.30 

59 4 10.32 
10.29 

Zenith Distances bzbi,"t-h braan 1 vation 1 
I 

61.15 

60.41 

59.60 

60.16 

60.69 

59'98 

59.88 

61-02 

61-17 

60.32 

59'63 

ZP= 

t m 

+ 7 17-46 
. 15.79 

+ I 49-11 
49-40 

+ 7 35.23 
34-60 

+ 12 23-82 
21.18 

+ lo 57.01 
55'49 

+ 13 27.22 
25'14 

- 7 23.59 
22.56 

+ 6 27.48 
17.94 

+ 6 24.74 
24.3 

- I 48-95 
49.01 

+ 21 50.67 
47'98 

Y 

62.07 
60.23 

60.27 
60.56 

59'91 
59'29 

61.48 
58.85 

61.45 
59'94 

61-02 
58'95 

59'37 
60.40 

60.80 
61.25 

61-39 
60.96 

60-36 
60.28 

60'99 
58-27 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTB. 

759. Dhau leshvar-Co-latitude 71" 34' + 
Latitude ... 18" 26' 

Longitude ... 74 12 

Instrument-Zenith Telescope 
in. 

Mean Height of Barometer 27.31 

Height ... 2939 feet M e a n  Temperature 66"-0 

Observer-Lieut. G .  P .  Lenox Conyngham, R.E. 

$6 h 
4 .; 
2 
't u. u 0 
m 

1 

2 

S 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

Stars Observed 

173 dc 184 (fr. 80 

188 & 194 Qr. 80 
8s I,  8s 

196 & 199 Cfr. 80 
PI 1) )I 

245 & 264 Qr. 80 
11 I ?  3, 

264 C 273 Qr. 80  

273 Gr.80 k 4 3 Q r .  75 

325 6r 340 Cfr. 80  
j s  ~t I ,  

353 & 369 Qr. 80 
91 II 11 

1008 6r 394 (fr. 80 
19 92 31 

396 & 4 0 5  (3r. 80 

405 dt 406 Qr.80 

412 & 419 Qr. 80 

433 & 471 Qr. 80 

4 7 2 d c 4 8 3 Q r . 8 0  
I)  I) 19 

517 & 639 Cfr. 80 
18 1, 1, 

5 3 9 k 6 4 9 Q r . 8 0  
91 )I ,I 

- 

PC 
I 

", .- 

0.7 

1.0 

1.0 

0.7 

0.5 

0.5 

1.0 

1'0 

1-0 

0.5 

0'5 

0.7 

0.7 

1.0 

0.7 

0.7 

Date 

1892-93 

Dec. 28 

Dec. 28 
Jan. 1 

Dec. 48 
Jan. 1 

Dec, 28 
Jan. 1 

Dec. 28 

Dec. 28 

Dec. 28 
Jan. 1 

Dec. 28 
Jan. 1 

Dec. 28 
Jan. 1 

Dec. 28 

Dec. 28 

Dec. 28 

Dec. 28 

Dec. 28 
Jan. 1 

Dec. 28 
Jan. 1 

Dec. 28 
Jan. 1 

0 

0.2 

0.5 

0.1 

0.5 

oea 

0.1 

0.2 

0.a 

0.2 

0'3 

0'4 

0.9 

0.1 

0'4 

0.a 

0.6 

Seconds of 
Co-latitude 

h:br,",","h Mean 
vntion i 

I II 

17.3 I 

17.0 
16.3 16.6 

16.8 
17'2 17.0 

17-4 
17'8 176 

16.9 16.9 

17.2 17.2 

17.0 
16.9, 16.9 

16.9 
1 7 7  17.3 

16.8 
17.1 16.9 

17.4 17.4 

16.7 16.7 

18.0 18.0 

17.0 17.0 

16.4 
17.1 16.7 

17.5 
17.a 17.3 

17.5 
18.0 17.7 

Mean 
of N. P. D'B 

. o I n 

71 39 10.37 

71 32 3.59 
3'76 

7 1  44 0.9.3 
1.11 

71 40 54.69 . 54'84 
71 41 10.86 

71 a5 5.56 

71 32 25.85 
as-96 

71 56 a.88 
2.97 

71 58 8-18 
8.00 

71 33 18.49 

71 13 41-58 

71 45 28.76 

71 41 20.09 

111139.06 
39'08 

71 32 27.71 
27.66 

713939-14 
39'03 

P v v  

0.03 

o.ag 

0.01 

0.18 

0.02 

0.01 

0.04 

0.04 

0.04 

0'05 

0.08 

0.57 

0.01 

0.16 

0.03 

0.25 

;::,if 
Di8bncen 

o , 
13 16 

16 35 

1 1  16 

I 26 

I 27 

I 43 

3 41 

10 5 

3 zg 

8 ro 

8 29 

8 35 

10 aa 

20 24 

5 54 

5 46 

Half of the 
Observed 

Difference of 
Zenith Dishncea 

I w 

- 4 53-01 

+ 2 13.44 
12.52 

- 9 44.17 
43'93 

- 6 37'26 
37.05 

- 6 53.92 

+ 9 11.62 

+ I 51.~4 
50.90 

- 21 46.00 
45.a5 

- 23 51 ..36 
50.86 

+ o 58.87 

+ 20 ~ 9 . 1 ~  

- 11 10'74 

- 7 3-07 

+ a 2  37-31 
38.04 

+ I 49.75 
49.58 

- 5 ar.61 
21.03 

Posit.iona 
of 

Telrncope 
fluring 

ohserva- 
tion 

E, W 

W , E  
E, W 

R, W 
w, E 

E, W 
IV, E  

W, E 

El W 

W , E  
E, W 

E, W  
W, E 

E, W 
w, E 

W, E  

E,  W 

W, E 

E, W 

W , E  
E, W 

E, W 
W, E 

W , E  
E, W 



ASTRONOMICAL LATITODES. 

759. Dhau leshvar-Co-!atitude 7 x0  34' + 

d 
Z $ 
2 .- 
$ %  
ra 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

a2 

33 

34 

36 

* 

Half of the 
Observed 

Difference of 
Zeu~th D~stancea 

1 8  

- 14 38'83 
38.88 

- o 1.56 
1 '94 

- 6 10.41 
11.66 

- a2 59.64 
2; 0.26 

+ 15 35'85 

+ I S  30'57 
30.14 

- o 54'07 . 54.01 

+ 8 11.14  
10.36 

- 4 51.53 
51.64 

+ 4 28.06 
z i . 5 ~  

- 1 4  33'5.3 
34.05 

+ 6 40'04 
39'16 

- 14 4.15 

+ 21  2'54 
1.96 

+ 16 54.91 

+ 15 17.08 
17.52 

- 2 29.75 
29.95 

+ 11 18.57 
17.94 

+ 24 48'78 

Positions 
of 

Telescope 
dur~lig 
0 bserra- 

tion 

E. W 
\Y, E 

W, E 
E, W 

E. W 
W, E 

, E 
E, W 

W, E 

W , E  
E, W 

E , W  
W, E 

W , E  
E, \V 

E , W  
\V, E 

\V, E 
E, W 

E , W  
w, I4 

W E  
E, W 

W, E 

W, E 
E, n' 

W, E 

E, W 
we 

W, E 
E, LV 

IV, E 
E, \.Y 

W, E 

~~~~~f 

Ddances 

. , 
I I I  

3 18 

j l a  

o 46 

4 4 

4 4 

4 21 

5 13 

j 6 

o 4 

15 27 

15 8 

o 2 0  

2 18 

I a 

4 27 

4 g 

10 28 

5 32 

8krra Observed 

665 & 602 Gr. 80 
1, I t  18 

633 & 664 Or. 80 
,, I,  I* 

664 & 677 Qr. 80 
t JP 8 1  

692 & 698 Gr. 80 
o I, 9 1  

707 & 727 Gr. 80 

7 2 7 & 7 5 4 G r . 8 0  
I$ ,, ,, 

7 5 4 & 7 9 2 G r . 8 0  
,I 9,  3, 

8 0 3 G r . 8 0 B 6 2 2 G r . 6 4  
3, 71  31 11  

8 2 3 G r . 8 0 d ~ 6 3 9 G r . 6 4  
31 $, ,t T I  

838 & 886 Gr. 80 
II ,, 1, 

856dc874Gr .80  
a, 11 I t  

874Qr.80&678Qr.64  
,, 11 S, $1 

692Qr.64dG916Gr.80 

946 & 962 Qr. 80 
19 11 II 

977 & 999 Gr. 80 

1043 6; 1063 Gr. 80 
I 11 $1 

1053 6r 1057 Gr. 80 
,, ?I )I 

1161 dc 1173 Gr.80 
11 ,I ~3 

1184 dr 1197 Qr. 80 

Mean 
of N. P. D's 

O I Y  

71 48 55.85 
55 '89 

71 34 18.98 
19.00 

71 40 28.36 
28.38 

71 57 17.03 
16.98 

71 18 j9.96 

7 1 1 8 4 6 . 5 0  
46-50 

7 1 3 5 1 1 - 2 2  
11.23 

71126 6.15 
6.16 

7 1 3 9  :::: 
71 29 49.44 

49'45 

7 1 4 8 5 1 . 7 3  
51.74 

7 1 ~ 7 . ~ ; . 5 6  
37'58 

71 48 21.92 

71 13 14'64 
14'66 

71 17 ~ 3 . 1 9  

71 19 0 . i ~  
0.74 

71 36 47-75 
47'77 

71 22  58.04 
58.08 

71 9 28.75 

Date 

1892-93 

n ~ . r .  28 
JUII. 1 

Dcc. 28 
JUII. 1 

The. 28 
J:iu. 1 

nrc .  28 
JUII. 1 

Dcc. 27 

Dcc. 26 
,, 27 

Dec. 26 
,, 27 

Dcc. 26 
,, 27 

Dec. 26 
$ 3  25 

Dcc. 26 
,, 27 

Dcc. 26 
,, 27 

Dcc 26 
,, 27 

Dec. 27 

Dec. 26 
, 27 

Dec. 27 

Dec. 26 
r ,  27 

Dec. 26 
,, 27 

Dec. 20 
11 27 

Dec. 27 

Seconds of 
Co-latitude 

bzb::z-h 
vat~on 

Pow 

-- 

0.01 

0.01 

0.03 

F4 
I - i 
M .- 

1.0 

0.7 

0.7 

1 .0  

. 
o 

0 .1  

0.1 

0.1 

0'5 

0.7 

0.7 

1 . 0  

1.0 

1.0 

0.7 

0.7 

0 .7  

1.0 

0.7 

0.7 

0 '7 

1'0 

0.7 

--- l g  
• 

17.0 
17'0 

17'4 
17'1 

17'9 
16.7 

17'4 
16'7 

15.8 

17.1 
16.6 

1 7 . 1  
17.2 

17'.1 
16.5 

17'1 
17.0 

17.5 
1 7 . 0  

18.2 
i . 7  

17.6 
16 .7  

17.8 

77.2 
16.6 

I 

17.8 
18.3 

18.0 
17'8 

16.6 
16.0 

17'5 

H 

I ? ' O  

1 7 ' 2  

17.3 

17.0 

15.8 

16.8 

17.1 

16.9 

17'0 

17.2 

17.9 

17'1 

17.8 

16.9 

I 

18'0 

17'9 

16.3 

17'5 

O ' I  I O . O 1  

I O U S 5  

I 
0.3 

0.0 

0 . 2  

0.1 

0.1 

0.06 

0.00 

0.04 

0.01 

o.01 

0.8 0 ' 4 5  

0.0 

0 ' 7  

0 . 2  

0 .6  

0 '9  

0 '8  

0.8 

0'4 

I 
0.00 

0.34 

0.04 

0.25 

0'57 

0 ' 4 j  

0.64 

0.11 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (239) 

759. Dhau leshvar-Co-latitude 71" 34' + 

a 

0.2 

0.4 

0'4 

0'1 

0.2 

0.2 

0.7 

0.2 

0.8 

0'8 

0.1 

0'3 

0.1 

0.2 

0'1 

0.2 

0.5 

0.7 

o'a 

-I 

P a a  

0.04 

0.16 

0.16 

0'01 

0'04 

0.04 

' 0.49 

0.04 

0.64 

0.64 

0.01 

0'06 

0.01 

0.04 

0'01 

0.03 

0'25 

0.49 

0.04 

Positions 
of 

Telescope 

tion 

W , E  
E, W 

E, W 
W, E 

W;E 
El W 

E, W 
W, E 

E, W 
IT, IC 

W, E 
E, W 

W, E 
E, W 

E, W 
Mr, E 

E, W 
W, I 

W, E 
E, W 

E,W 

W, E 
E, W 

E , W  
W, E 

W, E 
E, W 

E, W 
W, E 

W, Fi 
E, W 

W , E  
E, \V 

E, W 
WI E 

W, E 
P, W 

PI 
I1 

", .- 
i 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1-0 

1.0 

1.0 

1.0 

0.7 

0'7 

0.7 

1.0 

0-7 

0.7 

1.0 

1.0 

1.0 

d z .$ 
2 -  .- ... 
L 0 

m 

36 

87 

88 

39 

40 

41 

42 

43 

44 

45 

46 

47 

45 

49 

60 

61 

52 

63 

64 

D,b 

1892 

Dec. 26 
1, 27 

Dec. 26 
I I  27 

1)ec. 26 
I 27 

Dcc. 26 
$ 9  27 

Dec. 26 
,, 27 

Dec. 26 
, 27 

Dec. 30 
I ,  31 

Dec. 30 
,, 31 

Dec. 30 
8, 31 

Dec. 30 
8 31 

Dec. 30 

Dec. 30 
r, 3 l  

Dec. 30 
v 31 

Dec. 30 
$ 9  31 

1)ec. 30 
,, 31 

Dec. 30 
,* 31 

Dec. 30 
1, 31 

Dec. 30 
1, 31 

Dec. .30 
,# 31 

Stars Obrened 

1 2 0 6 B l 2 1 8 Q r . 6 0  
II  (I  19 . 

1232 & 1261 Gr. 80 
I, 31 93 

1 2 6 6 B 1 2 7 2 G r . 8 0  
II 18 9 1  

1282 & 1289 Gr. 80 
11 I I  11 

1311 & 1327 Or. 80 
I,  ,, I t  

1849 & 1368 Or. 80 
3 8  1, 11 

1378 Ur. 80& 801 Gr. 72 
,I I,  ,, I I  

1402 & 1405 Qr. 80 
I* ,, 13 

1413 & 1442 Gr. 80 
I I  I,  11 

1460 & 1453 Gr. 80 
,I It 91 

1470 Qr. 80 

1480 & 1490 Qr. 80 
v v  II I I  

1490&1493Cfr .80  
11 8 ,  9 1  

1504 & 1511 Gr. 80 
$1 I J  

1533 & 1536 Qr. 80 
11 I* 11 

1536 & 1541 (fr. 80 
t , I  19 

1 5 5 5 & 1 5 7 3 Q r . 8 0  
18 I I  I I  

1577 & 1592 Gr. 80 
1, 81 19 

1603 & 1617 Gr. 80 
$ 8  Is 8, 

afean 
of N.P. D'I 

O J  n 

7135 3-97 
4.01 

7 1  40 32-18 
32.82 

712552.81 
52.86 

71 40 40.82 
40.88 

71 39 15'53 
15.60 

71 32 27.26 
27.33 

71 22 I 
1.17 

71 27 34-41 
.3+'48 

71 19 16.23 
16.30 

\ 

71 33 11.74 
11.82 

7 1 2 7  7-42 

71 23 26'9j 
27'04 

711951~06 
51.14 

71 15 35.66 
35'75 

71 25 26.88 
26.98 

71 26 42.49 
42.59 

713.5 4.1.; 
4.26 

71 53 30.73 
30'84 

71 54 19-52 
19'64 

zn~tif 
Diet,,ncea 

o I 

2 19 

18 39 

6 41 

9 49 

o 26 

I 43 

4 19 

9 a 

I 17 

14 41 

o 7 

1 %  23 

12 19 

6 18 

3 9 

3 10 

8 14 

18 46 

3 35 

Hnlf of the 
Observed 

Difference of 
Zenith Uistances 

I n 

- o 46.86 
49.19 

- 6 16.53 
15.61 

+ 8 23'49 
24.30 

- 6 13.31 
23'9.4 

- 4 57.85 
58.63 

+ I 49.78 
50.41 

I 

+ I a  15.61 
15.07 

+ 6 43'05 
41.96 

+ 15 1.21 

2.13 

+ I 6-44 
5.74 

+ 7 9-62 

+ 10 50'60 
50'12 

+ r q  26.10 
aj.75 

+ 8 41.47 
40.8; 

+ 8 49.79 
50'83 

+ 7 33.90 
34.93 

- o 46'8.3 
48.25 

- 19 13-87 
14.90 

- 20 2.13 
2.40 

8eronds of 
Co-latitude 

- 

b~b:~:! 
rntiol~ 

Mean 1 
tt 

17-1 
16.8 

16.2 
17.2 

16.3 
I 

17.5 
16.9 

17- 7  
17'0 

17.0 
17-7 

16.7 
16.2 

17.5 
16.4 

17.4 
18'4 

18'2 
17.6 

17.0 

17.6 
17.2 

17.2 
16.9 

17.1 
16.6 

16.7 
17'8 

16.4 
17.5 

17.3 
16.0 

16.9 
15.9 

17.4 
17.2 

t, 

1.6.9 

16.7 

1 6 7  

7 2  

17'3 

17-3 

16-4 

16.9 

17'9 

17.9 

17.0 

17.4 

17.0 

16.9 

17'2 

16.9 

16.6 

16.4 

17.3 



ASTRONOMICAL LATITUDES. 

759. D hau les hvar-Co-latitude 7 r0 34' + 

Summary. 

No. of pairs 57 
No. of observations 102 

Mean difference between observations taken E, W and those taken W, E = + OV.13 

1 P = 47.9 I IP" - 11.76 

c 

0.1 

1.7 

0.1 

t 

Observed Co-latitude (weighted mean) 71' 34' 17''.07 0".045 

P v v  

0.01 

2.89 

0.01 

d " .: 
2 s-2, .- 
k %  
m 

65 

66 

67 

Correction for Height above Sea-level + 0"-09 

Stars Observed 

1621 & 1628 Gr. 80 
12 )I )I 

164EGr.80C959Qr.72 
$ 9  11 23 1, 

962Gr.72k1668Gr.80 
I$  * I  , I  I* 

Final Co-latitude 71" 34' 17".16 

Date 

1892 

Dec. ' 3 0  
,, 31 

Dec. 30 
31 

Dec. 30 
,, 81 

E2t:f 
Distances 

o t  

8 33 

o 54 

4 53 

0 1 11 Y 

Astronomical Latitude (A) = 18 25 42-89 + 0.045 

Geodetic Latitude (G) = 18 25 41.64 

,Seconds of 
Half of the Co-latitude 

Telescope Mean 
n 

during of N.P. D's Difference of 
Obserra* 

tiou vation 

Deflection of plumb-line (A- G) - - -t. 1-20  

E, W 
W, E 

W , E  
E, \Y 

E.W 
W, E 

0 1  I 

72 I 28.05 
28.16 

714945.14 
45-21 

711413.96 
14.09 

1'0 

1'0 

1.0 

I N 

- 27 11.15 
10.69 

- 1 5  29'52 
29.98 

+ 2 0  3.34 
1.64 

I, 

16.9 
17'5 

15-6 
15'3 

17.3 
16.7 

x 

2 

I 

17.0 
-- 



ABSTRACTS AND SUMMA.R1&3 OF OBSERVATIONS AND EESULT9. 

760. D hu 1 i pal la-Co-latitude 73" 36 + 
in. 

Latitude ... 16'26' . Maximum recorded Height of Barometer = 29-  814 

Longitude ... 80 8 Minimum ,, J 9  ,I . = 29.716 

Height .. . 245 feet Mazimum ,, Reading of Thermometer = 86'- 0 

Instrument-Zenith Sector No. 2 Minimum ,, J ,  I )  = 7 4  . 5  

Note.-The barometer wns rend during work everg hour, the thermometer every fifteeu minutes. For the calculations of rdaction s sepurato 
value for the pressure and temperature wae deduced for each star. 

3 

Observed 

~~~~~e 

o 1 1, 

5 19 7'4 
7.0 
6.9 
7'0 

2 j 59'1 
57'3 

5 18 26.3 
28.9 
30.0 
30'0 

I 44 36.2 
35 '2  
35'8 
3.2'9 
35'8 
36.3 

7 I 30.8 
29.9 
30.6 
31'3 

q 38 jr-5 
31.2 

0 30 8.4 
8.7 
7'3 
8.4 

4 21 56.0 
56.8 

6 2 10.5 
9 9 
10.7 
10.4 

7 51 10.9 
10.9 
11.7 
1 2 - a  
12'1 

12'1 

N.P.D. 

o , II 

78 53 12.9 
12.9 
12.7 
"'7 

7 1  30 8.3 
8.3 

68 15 -38.7 
38.6 
3 8 . 3  
38 a 

71 49 -32.0 
31.9 
31.8 
1 . 7  
31.6 
31.6 

66 ja 36.7 
36 6 
i6.2 
36-1 

78 ra -37.6 
37.5 

73 j 57'0 
57.0 
56.7 
56 6 

69 12 9.8 
9.7 

79 36 1 6 . 1  
16.2 
16 I 
16.0 

65 42 56.0 
.i5'9 
55'7 
55.6 
55'5 
55'4 

Positions 
of 

Telescope 
durlng 

Observa- 
tlon 

E , W  
W, E 
W, E 
B, W 

E , W  
w* 

W, E 
E, w 
E. W 
W, E 

E, W 
W, E 
W, E 
It, \v 
W, E 
E, W 

W, R 
E, W 
E, W 
W, E 

E, W 
w, E 

x, 
W, E 
W, E 
E, W 

W, E 
E, W 

W, E 
E, 
E, \V 
W, JC 

E, W 
W, E 
E, w 
W, E 
w, E 
El W 

6 
2 2 = P 
'E % 
m 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

B t a ~  Observed 

888 Or. 72 
11 9 9  

I,  $1 

I* 19 

894 Qr. 72 
,. ,1 

895 Qr. 72 
v1 n 

( 9  I I  

I I  ,, 

901 Gr. 72 
91 3, 

( I  1q 

,, ,, 
,, ,, 
11 3, 

918 Gr. 72 
81 w 

.V I I  

9 ,  .I 

919 Gr. 72 
,, 21 

923 Gr. 72 
11 0 

- 9  

7 1, 

927 Gr. 72 
II I I  

930 (fr. 72 
,, I S  

I )  T I  

91 21 

939 Qr. 72 
o 9 s  

I ,  I I  

,, ., 
9, 9 1  

, I  $ 3  

Seconds 

by 
enrh 

obserra- 
Lion 

n 

5'5 
5'9 
5.8 
5'7 

7'4 
5.6 

5.0 
7'5 
8 . 1  
8.a 

8.1 
7'1 
7.6 
7'6 
7'4 
7.9 

7.5 

::: 
7.4 

6.1 
6.3 

5.4 
5.7 
4'0 
5.0 

5.8 
6.5 

5.8 
6.3 
5.4 
5.6 

6.9 
6.8 
7'4 
7.8 
7 6 
7'5 

v 

0.3 

0.6 

0.2 

0.5 

0.0 

0.2 

a.1 

0.9 

0.2 

0'2 

0 V 

0.09 

0.36 

0.04 

o'ag 

0.00 

0.04 

4.41 

0.81 

0.04 

0'04 

I 

1889 

Mar. 30 
9 31 

Apr. 4 
,, 6 

Apr. 2 
3, 3 

Mar. 30 
. 9 1 

Apr. 4 
,, 5 

Xar. 30 
9 ,  31 

A pr. 2 
,, 3 
,, 4 
3, 5 

Mar. 30 
31 

Apr. 4 
6 

Apr. 2 
,, 3 

Mar. 30 
9 ,  81 

Apr. 4 
1, 5 

Apr. 2 
- 3  

Yar. 30 
, 31 

Apr. 4 
,, 6 

Mar. 30 
9 s  31 

Apr. 2 
" 3  
9 4 
,, 6 

of Co-latitude 

Mean by 
Position 

of 
Azimuthal 

stud 

N 
,, 
8 
,, 

N 
8 

N 
,, 
S 
,, 

N 
,r 
,, 
8 
,, 
19 

N 
9. 

8 
$9  

N 

N 
,, 
8 
,, 

N 
8 

N 
m 
8 
9, 

N 
,, 
ii 
9 ,  

,, 

Norti, South 
star / Star 

tt 

... 

6.5 

7.3 

7.6 

7.1 

... 

5.0 

6.1 

... 

7'3 

.I 

5'7 

... 

... 

... 

... 

6.a 

... 

... 

5'8 

... 



(242) ASTRONOMICAL LATITUDES. 

d a  
I = P  .- 

:% 
m 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

. 

Stnr Oboewed 

950 Or. 72 
9, 8 ,  

It  I( 

11 

,t 91 @ 
11 1, 

965 Qr. 72 
1s 11 

,I 11 

I, 11 

968 Gr. 72 
21 I I  

967 Gr. 72 
J l  11 

970 Gr. 72 
99 . 9J 

II I )  

IS (I 

980 Qr. 73 
I I  11 

I 19 

I* 19 

91 JD 

IJ 18 

989 Gr. 72 
DS 9 )  

19 II , 
1, I1 

II 11 

I,  I* 

996 Gr. 72 
II JI 

997 Gr. 72 
J, 11 

1) II 

I )  8 9  

1012 Gr. 72 
19 1, 

I,  I, 
PI  IS 

11 11 

11 91 

1015 Qr. 72 
ID n 

1016 Or. 72 
Is I. 

b1 )D 

11 31 

Date 

1889 

Mar. 80 
31 

Apr. 2 
3 

,I 4 
r, 6 

Mar. 30 
31 

A .  4 
9 6 

A 2 
I, 3 

A .  2 
,, 3 

Mar. 80 
,. 31 

dpr.  4 
,, 6 

Mar. 30 
3 1  31 

p 2 
IS 3 
,r 4 
n 6 

Mar. 30 
1, 31 

Apr. 2 
" 8  
*r 4 
,, 6 

Apr. 2 
,$ 3 

M a r . 8 0  
,, 31 

A .  4 
,, 6 

Mar. 30 
,, 31 

Apr. 2 
,, 3 
t r  4 
n 6 

dpr. 2 
,, 8 

Mar. 30 
I ., 81 

Apr. 4 
IJ 5 

Position 
of 

Azimuthal 
atud 

N 
,, 
,, 
8 
r *  

N 
,, 
8 
,, 

N 
8 

N 
t3 

N 

,, 

N 
,, 
,. 
8 
,, 
,, 

N 
,, 
,, 
,, 
,, 

N 
8 

N 
,, 
8 
,, 

N 
, 
ii 

. sv 

1, 

B 
B 

N 
,, 
8 
,V 

Positions 
of 

Telescope 
during 

Obaerra- 
tion 

W, E 
E, W 
W, E 
E, W  
Ev W 
W, I# 

E. W 
W, E 
W, E 
E, W 

E, W 
W, E 

W , E  
Ej W 

W , E  
E, W  
E. W 
W, E 

E, W 
W, E 
E, 
W, E 
W, E 
E, W 

W, E 
E, W 
W, E 
E, W  
E, W 
W, E  

E ,W 
W, E 

E W 
W, E 
W, E 
E, W 

W, E 
E, \V 
W, E 
E, W 
E. w 
WI E 

E. W 
W, E 

E,W 
W, E 
W, E 
E, W 

Observed 
Zenith 

Distance 

0 1  n 

7 51 25'5 
2.3'9 
24 ' 3 
24' 3 
24'5 
24.8 

o 51 15.7 
16.4 
16. I 
16.6 

3 55 24'8 
a5.o 

I 5 1  35'5 
35'9 

2 9 4'5 
3'9 
4 ' 1  
4 '3 

o 53 5a.s 
51.7 
51'7 
52.1 
52.6 
5a.o 

I 31 20.5 
'9'9 
20.3 
19'4 
l9 .5  
21 '0  

I 43 34'0 
33 -3  

6 33 20'4 
19'5 
20.3 
20.1 

7 ao 12.9 
1a.9 
14'4 
14'7 
14.3 
15.2 

5 18 2.0 

2'4 

l a  7 40.1 
41.4 
41'9 
41.8 

0.3 

0.6 

0.3 

0.4 

0.4 

0.3 

1 .2  

0.4 

0.6 

0.8 

0 .2  

0-1 

1) 0 

0.09 

0.36 

0.09 

0.16 

0.16 

0.09 

1.44 

0.16 

0.36 

0 6 4  

0.04 

0.04 

Seconds 

N.psD* 

o r  n 

81 15 30.4 
. z o ' ~  
30.3 
30.2 
30'2 
30'2 

71 41 50'5 
50.4 
50'1 
50.1 

77 29 . ~ 6  
30'5 

71 42 31.0 
3O.9 

75 43 10.8 
10.8 
10-5 

k 10.4 

74 17 58'0 
5 f . 9  
57.8 
57'7 
57'6 
57.6 

75 5 27.6 
27'5 
27'3 
27'3 
2 7 ' z  
27.1 

75 17 40-1 
40.0 

80 7 26.8 
26.8 
26.6 
26.5 

66 13 54.1 
54'0 
53 '8  
53'7 
5.3'6 
53.5 

j8 52 8 .4  
8.3 

61 26 16.4 
2 6 . ~  
15'8 
25'6 

of Co-latitude 

Mean by 

Observa- 

II 

4.9 
6.4 
6 .0  
5 ' 9  
5 ' 7  
5 '4  

6.2 
6.8 
6.2 
6.7 

5 ' 8  
5'5 

::i 

6.3  
6 .9  
6 . 4  
6.1 

5.8 
6.2 
6.1 
5.6 
5 ' 0  
5.6 

7.1 
7 '6 
7.0 
7'9 
7 '7 
6.1 

6 .1  
6.7 

6.4 
7'3 
6.3 
6.4 

7.0 
6 ' 9  
8 .2  
8 . 4  
7.9 
8 . 7  

6.4 
5 '9 

6 .5  
7.7 
7'7 
7.4 

~ o r t h  

I 

... 

6.5 

... 

6 7  

... 

... 

... 

... 

... 

7 9  

... 

7.3 

south 

• 

5'7 

... 

5.7 

... 

6 .4  

5'7 

7.2 

6 - 4  

6 . 6  

... 

6.2 

... 



ABSTBACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. ( 2 q  

760. , D h u l i pal la-Co-latitude 73" 34' + 

2 - .- . 
6 z 
m 

23 

24 

25 

26 

27 

28 

29 

30 

81 

32 

, 33 

8 b r  Obrsrred 

1027 Or. 72 
11 IS 

3. PI 

11 o 

1036 Qr. 72 
9, Y I  

I Y  II  

I* 1~ 

1039 Qr. 78 
n 9 1  

1, YI 

11 n 

1047 Qr. 72 
11 SY 

1048 Qr. 72 
Y I  IJ 

11 I* 

.. IS 

1060 Gr. 72 
1, I1 

1061 Or. 72 
I* IS 

s t  IS 

1 9  n 

1066 Qr. 72 
BJ I I  

11 19 

JI n 
st I )  

JI 13 

1074 Qr. 72 
o 88 

II II  

11 18 

1083 Qr. 73 
IS sr 

11 1 )  

1086 Gr. 72 
n ,r 

Date 

1889 

Mar. 30 
,, 31 

Apr. 4 
11 5 

Mar. 30 
,, 31 

Apr. 4 
39 5 

Mar. 30 
j B  31 

Apr. 4 
Y I  5 

Apr. 2 
1, 3 

Mar. 30 
1, 31 

Apr. 4 
18 5 

Apr. 2 
rr 3 

Mar. 30 
31 

A .  4 
11 6 

Mar. 30 
7 ,  31 

Apr. 2 
,, 3 
I, 4 
11 6 

Mar. 30 
I 31 

A .  4 
11 5 

Mar. 30 
A .  4 

r, 6 

Apr. 2 
,I a 

Oboewed 
Zerllt'l 

DMtance 

O I Y  

I 13 I 
12.7 
13.7 
11.4 

8 29 51'8 
50'3 
50 3 
51.1 

8 49 37'3 
38.2 
38.5 
40'0 

7 45 54'9 
54'7 

o 23 48.6 
47'6 
48 4 
47'4 

5 17 32'9 
33'8 

o 38 1.1 
2 . 1  

2.5 
2.8 

z 35 1i .4  
19.0 
18.2 
18.3 
18.5 
18.6 

11 57 45.1 
45.1 
41 8 
46.0 

11 4 18.8 
18'7 
18.1 

9 16 54'4 
55 '4 

Position 
of 

Azimuthal 
stud 

N 

s 
IS 

A 
,, 
8 
,, 

N 
,, 
6 
m 

N 
8 

N 
,, 
8 
,, 

N 
S 

N .. 
5 
1, 

N 
, I  

Ej 
I, 

,, 

N 
,, 
8 
II 

B 
B 
~1 

N 
8 

Posit~ons 
of 

Telescope 
durlng 

Observa- 
tlon 

W, E 
E, 
E, W 
w, It 

E W 
w, Jt 

E 
%w 

W , E  
E, W 
E, W 
WI E 

W , B  
E l  W 

E, W 
W, E 
W, P 
E, W 

E,W 
W I  E 

W , E  
E, W 
E, W 
W, E 

E, 
W, E 
W, E 
E, W 
W, E 
EI W 

W , E  
E, W 
E, W 
WI E 

E, W 
W, E 
E, W 

E, W 
W, E 

N.P.D. 

o # m  

85 47 18.7 
18.7 
18 6 
18.6 

82 3 57.0 
56.9 
56 8 
56.8 

64 44 30'2 
30" 
29.6 
29'4 

81 20  1.1 

1.0 

73 57 53.8 
5.s.8 
53'4 
53'3 

78 5r 39'1 
39'0 

fa  56 5'5 
5'5 
5-1 
5 ' 0  

70 58 48.9 
48.8 
48.6 
48.5 
48.4 
48.3 

61 36 23 .7  
21.6 

.at.o 
11'9 

84 38 23'5 
23'4 
3 

8a 51 1.3 
1.2  

Seconds 

each 
observa- 

tlon 

II 

by 

5.0 
6.0 
4.9 
6.1 

5.2 
6 6 
6.6 
5'7 

7.5 
8.3 
7.8 
9'4 

6.2 
6.3 

5.3 
6.2 
5'0 
5'9 

6.2 
5'1 

6.6 
7'6 
7.6 
7.8 

6-3 
7.8 
6.8 
6.8 
6.9 
6.9 

7.8 
7.7  
9.8 
7'9 

4-7 
4'7 
5'3 

6.9 
5.8 

v I 

o-a5 

0.00 

1'44 

0-og 

0.16 

0.09 

0.09 

0.04 

1'44 

~ ' z r  

0.16 

' 

I 

of Co-latltude 

Mean by 

North 

v 

South 

a 

..:! 
, ... 

... 

8.3 

... 

... 

... 

7'4 

6.9 

8'3 

... 

... 

5.5 

6.0 

.- 

6.3 

5.6 

5'7 

... 

... 

... 

. 

4'9 

6.4 

0.5 

0.0 

1 ' 2  

0.3 

0.4 

0'3 

0.3 

0.2 

1.2 

. 
1.1 

0.4 
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760. D h u l i pal la-Co-latitude 73" 34' + 

v v 

-- 

0.09 

0'25 

o'og 

0.16 

0'01 

0'25 

0.09 

0.64 

0.01 

0.09 

0.36 

N.P.D. 

o , tt 

74 48 31'8 
31.7 
31.4 
31'3 

81 46 6.4 
6 .2  
6.2 

67 17 18.6 
18.5 

80 39 7'5 
7 '4 
7'3 
7 '3  
7-2  

83 34 38.8 
38.7 

63 30 44.9 
44'2 
+.o 

65 26 19'7 
19'3 
19.1 
19.0 
18.9 

71 35 4.3'3 
42'8 
42.7 

63 32 2 0 . 2  

20-o 

7s 18 2.0  

1 .9  
7 
1.6 
1.5 
1 .4  

79 9 15.8 
15.7 
15.6 
15.6 
15.5 
15.4 

Positions 
of 

Teleaco~e 
during 

Obsersa- 
t ~ o n  

W , E  
E, 
E. \V 
w, E 

E, W 
W, E 
E, W 

W, E 
E, W 

W, 6 
E, b'i 
W. E 
E, W 
W, E 

W, E 
E, W 

E, W 
\V, E 
P, I+' 

W, E 
E, \V 
W, E; 
E. W 
W, E 

E, W 
W, E 
I% R' 

W, E 
E, W 

W, E 
E, W 
F., \V 
W, E: 
E, W 
IV, E 

E, W 
w, E 
\V, JC 
E, W 
IV, E 
E, W 

2 2 
7 .- 
k %  
rn 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

Observed 
~ ~ ~ ~ ~ t l ~  

Distauce 

o r n  

I 14 26.9 
a s ' ?  
2.5'3 
25'4 

9 1 1  61.5 
60.9 
59'9 

6 16 48.6 
49' '  

7 5 1'7 
1 '5 
2.1 

1.6 
1.0 

to o 52.5 
33'1 

lo  3 2 2 . 0  

24'3 
23'5 

8 7 47.2 
48.3 
48 .9  
4i .7 
48.8 

1 58 24.3 
25.2 
25'3 

l o  I 47.1 
47'1 

I 16 5.2 
6 .1  
5 '7  
5 '8  
5 '9 
5 '6 

5 35 8.9 
9 ' 0  
9 ' '  
9 ' 7  
8 .8  
8.7 

Date 

1889 

Mar. 30 
,, 31 

Apr. 4 
,, 5 

Afar. 30 
4 f" 5 

Apr. 2 
9, 3 

Mar. 30 
Apr. 2 

,r 3 
9 4 
w 6 

A .  2 
9 8 

Mar. 30 
A .  4 

1, 5 
I 

Mar. 30 
Apr. 2 
,, 3 
3 4 
,, 6 

l lnr .  30 
Apr. 4 

6 

Apr. 2 
9 ,  3 

Mar. 30 
, 31 

Apr. 2 
,, 3 
3, 4 
rr 5 

Mar. 30 
3,  31 

Apr. 2 

,, 3 
9 4 
,, 6 

8tar Obserred 

1090 Or. 72 
18 n 

I( o 

,, ,I 

1106 Qr. 72 I. IS 

IS 81 

1107 Gr. 72 
I t  1 9  

1110 Qr. 72 
I I  I D  

,, ,I  

9, I* 

v1 1) 

1113 Gr. 72 
1, 19 

1120 Qr. 72 
91 ,I 

,I DD 

1129 Br. 72 
11 ,I 

11 I t  

91 9,  

II ,t 

1137 Qr. 72 
11 19  

ID 11 

1140 Or. 72 
1) 3 ,  

1164 Gr. 72 
9, I, 

I I I  

IS 9s 

9. 8, 

1. 11 . 
1171 Qr. 72 

I,  I ,  

91  1) 

11 ,I 

IS #I 

v t  13 

8 

0 '3  

0 '5 

0.3 

0 .4  

0'1 

0-5  

0 '3  

0'8 

0.1 

0.3 

0 .6  

Position 
of 

Azimutlial 
stud 

N 
,, 
9 

N 
8 
,, 

N 
8 

N 
,, 
8 
* I  

9 9  

N 
8 

N 
S 
3 ,  

N 
,, 
8 
,, 
,, 

N 
8 
$ 1  

N 
S 

N 
, , ,  
,, 
B 
3, 

,, 

N 
,, 
), 
8 
,, 
I, 

Seconds 

by 
each 

0b8erva- 

I, 

4 ' 9  
6.0 
6.1 
5'9 

4.9 
5'3 
6.3 

7.2 
7-6 

4 '8  
5 ' 9  
5 ' 1  
5 '7 
6.2 

6.3 
5 '5 

6 '9 
8.5 
7.5 

6.9 
7 '6 
8 0  
6.7 
7'7 

7'6 
8 .0  
8.0 

7.3 
7-1 

7.2 
8 .0  
7'4 
7-4  
7 '4  
7.0  

6.9 
6 .7  
6.5 
5.9 
6.; 
6.7 

of Co-latitude 

Mean by 

North 
Star / 

I )  

... 

... 

7'4 

... 

... 

7-6  

7'4 

7.9 

7.a 

7.4 

... 

South 
Star 

I, 

5'7 

5'5 

... 

5.6 

5'9 

... 

... 

... 

... 

... 

6.6 
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\ 

-- .- 
$ %  
rn 

46 

46 

47 

48 

49 

60 

61 

62 

63 

64 

55 

Date 

1889 

f i r .  80 
31 

p 2 
It 3 
,r 4 
1s 6 

Mar. 80 
,, 81 

Apr. 2 
S I B  

4 
I, 5 

Apr. 2 

BtuObrsmd 

1176 Or. 72 
n I* 

9 19 

1. SI 

n 1s 

9s n 

1188 a?. ?B 
11 IS 

n 19 

9) 19 

9s 11 

81 19 

1198 Gr. 78 
91 D l  

i208 ~ r .  72 
>I I* 

91 9, 

1 )  II 

1208 ffr. 72 
n ,s 

9s 1s 

n r 
n n 
9 n 

1233 Qr. 72 
,a IS 

#I 18 

9s 31 

19 I )  

n 91 . 

1252 Gr. 7a 
I* I S  

1265 Qr. 72 
IB I I  

1276 Gr. 72 
., I, 

1297 Gr. 72 
I t  I$  

1312 Gr. 22 
I, ,, 

Ponition 
uf 

Azimuthal 
rtud 

1 
,, . 
,, 
S 
,, 
n 

N 
,, 
,, 
6 
B, 

8 ,  

N 

Positions 
of 

Telercope 
during 

Observe 
tion 

W, E 
E, w 
E, w 
w ,  
& W  
W, E 

E, W 
W, E 
w, E 
E, W 
ws I€ 
E, W 

E , W  
W, E 

Mar. so 
,, 81 

A .  4 
rv 6 

Mar. 30 
a, 31 

A .  2 
,, 3 
I, 4 
tr 5 

Mar. 30 
, ,  31 

Apr. 2 
,, 3 .  
rv 4 

6 

Apr. 2 
8 

Apr. 2 
3 1  3 

Apr. 2 
,, 3 

Apr. 2 
,, 3 

Apr. 2 
,, 3 

W , E  
E, w 
E.  W 
W, E 

E, W 
W, E 
w, E 
E, W 
w, h: 
El W 

W, 
E, W 
E, W 
w, E 
I<, w 
W, E 

w, 
x, w 

E, W 
w, 1 

W,@E 
E, w 

E, W 
w, It 

W, E 
E, W 

N 

ii 
I, 

R 
,, 
ii 
I, 
n 

N 
,, 

6 
,. 
I, 

U 
6 

N 
8 

N 
8 

N 
8 

N 
8 

Obrerved 
Zdnith 

0 1  a 

3 $2 5.6 
4'8 
5'7 
4'7 
5'4 
5'6 

5 14 55.4 
56.1 ' 
57'1 
56.5 
56.6 
57'5 

I 30.1 
3 ' 9  

4 52 39.6 
38.6 
39.1 
38.8 

5 18 58.1 
57'4 
58.9 
58.6 
58.7 
57'9 

* 3 41'5 . 
41.6 
40'9 
41 ' 1 

42'0 
41'1 

4 5 3'3 ' 
2'5 

o 5 4'6 
4'3 

a 31 16.2 
1 s . t  

2 57 11.0 

10.8 

o %a 56.6 
56. I 

N.P.D. 

0 1  a 

77 a6 1a.o 
11.9 
11.8 
I 

1 1 . 7  
11.6 

68 9 "'3 
11.1 

10.9 
10.8 
10.7 
10.6 

71 59 36.6 
36.5 

78 a6 44.4 
44'4 
4.1 
44'0 

68 16 9'1 
9.0 
8.8 
8.6 
8.5 
8.4 

I 

7: 37 47.4 
4i.3 
47.1 
47.0 
47'0 
4O.9 

69 +9 3 '7  
3-6 

73 39 10.6 
10.5 

71 2 51.1 
51-1 

76 31 17.6 
17.5 

3 I 9 . 2  
9.1 

Secoadr 

by 
eldl  

Obser'a- 

a 

6.1 
7.1 
6.1 
7.0 
6.3 
6.1 

6.7 
7'3 
8.0 
7'3 
7'3 
8.1 

6-7 
6.4 

o 

0.5 

0 - 4  

0.5 

4'8 
5.8 
5.0 
5'2 

7.2 
6.6 
7.7 
7 . t  , 

7-1  
6.3 

4'9 
5'7 
6.a 
6 '9  ' 

5.0 
5 ' 7  , 

6.9 ' 
6.1 

6-0 
6.a 

7.4 
6.3 

6.6 
6.7 

5.8 
5.2 

. 

0°r5 

1 

0'16 

0.15 

0'8 

0.1 

0.4 

0.6 

0.1 

0.1 

0'7 

1 -6  

of Co-latitude 

Mean b j  

0.64 

0.01 

0'16 

0.36 

onor 

0.04 

0'49 

2'56 

North 
h r  

a 

... 

I 

7'5 

6.6 

... 

7-0 

... 

6.5 

... 

6.9 

... 

5.5 

8outh I 8Ur 

rn 

6.6 

... 

. 

5.1 

... 

5.6 

... 

6.1 

... 

6.7 

... 



.(2rs) ABTBOROMICAL LATITUDES. 

760. Dh u l i pal la-Co-latitude 73" 34' + 

Summary. 

- - .- 
3% 
m 

56 

67 

No. of North Stars 28 No. of South Stara 29 
No. of observations 210 

Q I /I M 

Co-latitude by North Stara 73,. 34 7-05 _+ 0.096 

Btsr Oboerred 

1316 Gr. 72 
II I, 

1327 Gr. 72 
u JI 

Mean Co-latitude 7 3  34 ' 6.52 t 0-057 

Correction for Height above Sea-level + 0 .01  

Date 

1889 
Apr. 2 

J, 3 

Apr. 2 
,s 3 

Final Co-latitude 73" 34' 6"*63 

0 I I). M 

Astronomical Latitude (A) = 16 25 53.47 + 0.057 

Posilion 
of 

Azimuthal 
stud 

N 
6 

N 
8 

Geodetic Latitude (G) = 16 25 56.75 

Deflection of plumb-line (A - G) s - 3-.28 

Pmitiona 
of 

Telescope 
during 

Obsewa- 
Lion 

E, W 
W, E 

W P E  
El w 

Observed 
Zenith 

' Distance 

o I 11 

3 17  34.0 
34.2 

2 33 43'7 
44'0 

Seconds of Co-latitude 

Mean by o o 

• r n  

70 16 32.2 
. 31.1 

75 47 50'0 
49'9 

N 

6.2  
6.3 

6.3 
5 '9  

Y 

6.3 

... 
f rrvby N. Stars = 15.31 
f a n  by S. Stars - 6.99 

d 

0.8 

0.1 

tt 

..- 

6.1 

0.64 

0.01 



ABSTRACTS AND SUMMARIES OF OBSEBBATIONS AND EESUL!J!S: 

Lafi tade  . . . 24' 51' Instrument -Zenith Telescope 
in. 

Longitude ... 7121 Mean Height of Barometer 29.76 

Height ... 212 feet Mean Temperature 71°.8 

Observer-Lieut. H .  M.' Cowie, R.E. 

6 
z 2 
';iS4 .- 
$ 2  
m 

1 

2 

8 

4 

6 

6 

7 

8 

9 

1 0  

11 

12 

18 

14 

16 

1 

Stam Obaerred 

1369 Newc.&3506Qr. 80 

1389 & 1399 Newcomb 
Is I#  I I  

1416 & 1424 Newcomb 
P I  IS  t1 

1431 & 1443 Neacomb 
9 1  1, 11 

3725 Qr. 80 & 1474 Newc, 
,, -1 I I  11 

3759 Qr. 80  & 1488 Newc. 
, I  T I  II I I  

1495 & 1499 Newcomb 
I , I )  

1501 Newc. &3846 Gr. 80  
1, ~1 $1 I *  

1522Newc.&3882Qr.80 
o IS . PI IS 

3891 Qr. 80  & 1646Newc. 

3891Qr.80&1549 Newc. 

1553 & 1572 Newcomb 
I B  IS II 

1569 & 1572 Newcomb 
SI II 81 

4059 & 42 Or. 80  
II ss 18 

42 & 65 ar. 80 
18 II  91 

Date 

1900 

Nov. 17  

Nov. 17 
,, 18 

Nov. 17 
rr 1 8  

Nov. 17  
,, 18 

h'ov. 17  
18 

Nov. 17  
1 8  

Nov. 17  
, 1 8  

Nor. 17  
,, 18 

Nov. 17  
,, 18 

Nov. 17  

Nov. 17  

Nov. 17 
11 18 

Nov. 17  
sr 18 

Nov. 17  
jr 18 

Nov. 1 7  
*I  18 

liean of 
Zenlt" 

'lstances 

0 I 

a 52 

5 13 

15 17 

24 za 

Ia 47 

25 g 

14 7 

4 44 

21 17 

I 34 

I 44 

18 59 

19 21 

1 1  42 

11 14 

Positions 
of 

Telescope 
ckrr~rlg 

Obsorya. 
tlon 

E, W 

W, E 
E, W 

W, E 
E, W 

E, W 
W, E 

W, E 
E, W 

E, W 
W, E 

W, E 
E, W 

E, W 
W, E 

W , E  
EI W 

1, W 

1, W 

W, E 
E, W 

W, E 
E, W 

W, E 
E, W 

E, W 
w, 

Seconds of 
Half  of the Co-latitude 

Observed 
D~ffersnce of 

Zauith U~arances bzbz,",","'' 
vntlon 

. IT 
Y )I N 

- 2 16.90 42'.*7 42.37 

- 14 56.86 42.72 
56.88 42.77 42.73 

- g 18.58 42.80 
18.42 42.99 42-90 

- 21 35.86 41.96 
35.85 42'00 41-98 

- 22 8.*- 43'18 
8.b; 43.08 43'13 

- 13 38'1.3 41'24 
38-21 41-11 41.18 

- 25 32.51 42-14 
31-91 42-76 42.45 

+ 7 14.31 43-41 
13.65 41'75 43-08 

- 1 6  51.16 42-83 
51-92 42'08 42.46 

- 5 40.72 43-76 43'76 

- 15 52-18 43'31 43.33 

- a 23-88 43.60 
24.52 42.95 43-28 

- 24- 45.95 43'68 
46.98 42.64 43.16 

- 18 36.61 42-67 
36.38 42'86 42'77 

+ g 1-60 42.56 
2.61 43.52 43'04 

Mean 
of X. P. D's 

0 1  1 

65 lo 59'27 

65 23 39.58 
39'65 

65 18 1a.38 
1.41 

65 30 17-82 
17.85 

65 30 51-93 
51'96 

65 22 19.37 
19'38 

65 34 14.66 
14'67 

65 I 29-10 
29.10 

6j253j.99 
34'00 

65 14 24.48 

65 24 35.51 

65 I I 7-48 
7'47 

65 33 29.63 
29-62 

65 27 19.28 
19-24 

64 59 40.96 
40.91 

PC 
I - Y 
M .- 
6 

0.7 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1'0 

0.5 

0'5 

0.7 

0.7 

0'7 

0'7 

P 

. 

c 

0.30 

0.08 

0'23 

0.69 

0-46 

1-49 

0.22 

0.41 

0.21 

1'09 

0.66 

0-61. 

0.49, 

0.10 

0'37 

P O D  

0.0630 

0.0064 

o.oj29 

0.4761 

/ 

0.2116 

2.zio1 

0.0484 

0.1681 

0.0441 

0.5941 

0.2178 

0.2605 

0.1681 

0.0070 

0.0958 
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0.08 

0.14 

0.20 

0.39 

0.01 

0.01 

0.36 

0 '12 

0.07 

0.26 

0-03 

0.26 

0.02 

0'14 

0'14 

0'94 

0.32 

0.05 

0.19 

0.04 

Pocr 

0.0064 

0.0137 

O'OIO 

0.0761 

O ~ O O O I  

omooor 

0.1555 

0.0144 

0 . ~ 4 9  

0'0473 

o*ooo9 

0'0473 

0.0003 

0.0196 

0'0196 

0.4418 

0'0512 

0.0018 

0.0253 

0.0016 
rn - 

d 
E .; 
5 .- 

D. ". 
a, 0 
m 

16 

11 

18 

19 

20 

2 1 

25 

23 

24 

25 

26 

27 

28 

29 

30 

31 

a2 

33 

34 

35 

p( 

1-0  

0.7 

0'7 

0.5 

0.7 

1.0 

I 

1.0 

1-0 

0'7 

1.0 

0 . 7  

0.; 

1 '0  

1-0 

0.5 

0.8 

0.7 

0.7  

1 - 0  

5szf 
Distanca 

0 I 

t g  15 

5 fg 

6 19 

6 25 

21 49 

16 8 

4 24 

7 qq 

7 49 

2 5.3 

3 57 

4 I 

j 58 

o 26 

3 28 

9 23 

9 16 

12 30 

1 2  39 

19 7 

Geconds of 
Half of the Co-latitude 

Observed 
Difference of ki Stam Oboerrcd 

23 Newo. & 71 Qr. 80 
IS I, ,I P, 

86 Newa.L 118Or. 80 

136 & 160 Qr .80  
IS 11 11 

136 & 181 o r .  80 

1% Or. SO&79 Xewa 

97 & 108 Newcomb 
8s 33 

118 & 121 Newcomb 
I ,  11 , 
I* ,, ,, 

296 & 317 Qr. 80 
n n 

347 Gr.808~155 Newa 
9s IS I* I ,  

161 k 171 Newcomb 

QI4Qr  80kl85Newc.  
1,  11 9 1  I* 

471 Gr.80 k203Newa  
1) PS ID It  

471(3r.80&209Newo. 
I S  I I  ID 13 

649 Or. 80 dc 229 Newa. 
11 II n 11 

256 & 258 Newcomb 
I* ), n 

664 k 696 Qr. 80 

274 Newc. & 695 Gr. 80 

7 U d r  776 Or. 80 
v 1  11 I* 

749 6r 776 (fr. 80 
1 )  II ~1 

305 8 313 Xewcomb 
(1 ,, ,, 

Pcaitiona 
of 

Telmaopa 
during 

Obsema- 
tion 

W, E 
XI w 

1, W 

E, W 
WI E 

E, W 

W, E 

E, W 
W, E 

W, E 
Wv E 
E, W 

E, W 
w, 

R, W 
W, E 

E, W 

W, E 
E, W 

R, W 
w, P 

B , W  
\v, P 

W, E 
El W 

W, E 
E, W 

E, W 

E, W 

m, E 
E, W 

W, E 
E, W 

E, W 
W, E 

Dab 

1900 

Sov. 17 
S,  18 

Nor. 18 

Nor. 16 
r~ 23 

No*. 16 

h'ov. 16 

Nov. 16 
1, 20 

Nov. 16 
1s 23 
I, 24 

Nor. 16 
, r  %I 

h'ov. 16  
I ,  20 

Nov. 16 

Nor. 16  
1, 20 

Nor. 16 
rr  20 

Nov. 16 
$ 9  ?.(I 

Nov. 16  
20 

Sor.  19 
v 20 

Sov. 21 

NOV. 21 

NOV. 21 
, 22 

Nov. 21 
,V 22 

Nov. 21 
, 22 

a 

42'75 

4%-01 

42'87 

42-28 

42.66 

42'66 

42-31 

42'55 

42-60 

42.41 

41.70 

42-93 

42'65 

42.53 

42-53 

43.61 

42-99 

42.62 

42.86. 

I 

Zenlth Dutanea  bzb:::-h 
Mw. 

of N:P. D's 

0 )  I, 

65 15 39.46 
39-41 

65 19 4'94 

65 2 4-78 
4'43 

- 64 55 44'47 

65 5 36'45 

65 r t  44'49 
44.25 

65 17 13-29 
12'90 
12.85 

64 5; 37.01 
36.74 

64 54 55.39 
55'12 

65 35 18.59 

6 j  6 19.16 
28.91 

65 18 37-43 
37'20 

651514.8G 
lqe6$ 

65 25 41.63 
41 '42 

64 43 36.79 
3O.i3 

65 33 26.33 

65 26 2 a . y  

65 11 14.22 
14.19 

65 20 .30.57 
30'54 

65 26 a8.08 
38 08 

I a 

, - 6 56-50 
56.89 

- t o  22-13 

+ 6 38.29 
38'24 

+ 1 2  57-81 

+ 3 6-21  

- 4 1-59 
1.83 

- 8 30.95 
3o'.qz 
30.69 

+ 13 5.68 
5.67 

+ 13 47.25 
47.43 

- 26 36.18 

+ 2 13-99 
13.34 

- 9 54-57 
54.20 

- 6 32.06 
32.14 

- 16 5 8 . 5 2  
j9.48 

+ 25 5.97 
5.56 

- 14 42.72 

- 17 39'23 

- 2 31'4.3 
31-75 

- I I 

47.68 

- 17 s s - z o  
55.55 

a 

42.96 
42.53 

42-81 

43-07 
42'67 

42.28 

42-66 

42-90 
42.42 

42'34 
42.58 
42.16 

42'69 
42-41 

42-64 
41.55 

41-41 

4.3'15 
42.25 

42'86 
43-00 

42.80 
42-49 

43.1 I 
41.94 

42.76 
42.29 

43.61 

42.99 

42.79 
41-44 

42.86 
42.86 

42.88 
41.j3 
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767, Didawa-Co-latitude 65" 8' + 

327 Xevc. k 869 Gr. 8 0  

313 Newc. 8 902 Gr. 80 
I S  # I  1) I ,  

357 & 394 Newcomb 
I #  I I  )a 

1059 & 1099 Gr. 8 0  

419 Newc. k 1138 Gr. 80 
I,  I, ,, ,, 

1146 & 1181 Qr. 80 
0 8 )  I, 

476 Newc. & 1281 GI. 80 
9 I ,  I ,  I ,  

431 Newc. & 1311 Qr. 80 

451 Newc. & 1311 Qr. 80 
I ,  $1 I ,  ,I  

495 & 616 Newcomb 
13 ** 1, 

495 Newc. & 1367 Gr. 80 
19  ,1 ,I I, 

617 & 651 Newcomb 
$ B a) 

544 d; 668 Newcomb 

544 k 665 Newcomb 

578 dc 683 Newcomb 

1435 & 1453 Newcomb 
1, I,  

1164 & 1474 Newcomb 
¶I 

1900 

Nov. 22 

Nor. 21 
9, 22 

Nov. 21 
9 ,  22 

Nov. 22 

XOT. 21 
1, 22 

Nor. 21 
,, "2 

Nor. 21 
,, 22 

Nor. 21 
r,  23 

Nor. 22 

Nov. 21 
I ,  28 

Nov. 21 
,, 22 

Nov. 21 
, 22 

Nov. 91 
2, 

I 

Kov. 21 

Nov. 28 

Nov. 22 

Bov. 23 

Nov. 23 
,, 24 

Nov. 23 
,, 24 

Nov. 23 
r ,  2.4 

Date 

Seconds of 
Co-lntitude 

bp e11cl1 
o/~e.ei- 1 Mean 1 
rnt1o11 

Disluncca 

Popit ions 
of 

T~lrsrdpc  

;l;uri;fa- 
tton 

P. 
II 

2, .- 
d 
-- 

0 '7  

1'0 

1'0 

0.7 

1 .0  

1.0 

O ' j  

0.7 

0 ' 5  

0.7 

0.7 

0' 7 

1 . 0  

0 .7  

O ' j  

0 '5  

0.7 

1'0 

1.0 

1.0 

c 

0'45 

0 ' 1 2  

0'10 

0 ' 3 i  

0 '35 

0'58 

0 '24  

0.38 

1'13 

oa ;8  

0 '29 

0' 34 

0'37 

' 0.64 

0.33 

0.52 

0.01 

0 '11  

0.18 

0.59 

- 

I f e m  
OF N. P. D's P c c  

0.1418 

0'0484 

0'0100 

0.0958 

0.1225 

0.3364 

0'0403 

0'101 1 

0.6385 

0'4259 

0.0589 

o - 0809 

o m  1369 

0.2867 

0.0545 

o.13ja 

0 ' 000.3 

0'01 2 1 

0'0314 

0.3481 

Hnlf of tho 
Observed 

Differe~ice of 
Zenltil 1)lstnnct.s 



ASTRONOMICAL LATITUDEB. 

167. Didawa-Co-latitude 65" 8' + 

Summary. 

No. of pairs 641 
No. of observations 111 

2'= 
'; w 
m o 
ro 

66 

67 

68 

69 

80 

61  

62 

68 

64 

Mean difference between observations taken E, W and those taken W, E = - 0".06 
Observed Co-latitude (weighted mean) 65' 8' 42".67 + 0".036 

Correction for Height above Sea-level + On.O1 

Final Co-latitude 66" 8' 42".68 
0 1  u u 

Astronomical Latitude (A) = 24 51 17.32 + 0.036 
Geodetic Latitude (G) = 24 61 19.36 

h 

Deflection of plumb-line (A- G) - - - 2-04 

Stan Obsewed 

1504 & 1523 Newcomb 
11 J I  

1529& 1552 Newcomb 
I ,  H 1, 

1561&1583Newcomb 
t )I I S  

10&14Newcomb 
19 II 11 

19&42Newcomb 
SI 13 11 

64& 71 Newcomb 

82 k 93 Newcomb 
II ,I ,I 

88 & 93 Newcomb 
I I  J 13 

131 k 138 Bewoomb 

Positions 
of 

Telescope 
during 

Obserra. 
tion 

E. W 
W, I3 

W, E 

E,W 
WI E 

W , E  
E, W 

E,W 
W, E 

El W 

E, W 
WJ E 

E, W 
w 1  E 

W, E 

Date 

1900 

Nor. 23 
r t  24 

Nov. 23 
,I 24 

Nor. 23 
II  24 

Nov. 23 
I ,  24 

NOT. 23 
I 24 

Nov. 24 

Nov. 23 
24 

Nov. 23 
81 24 

Not. 24 

p., 
I 

B .- 

1 '0  

1.0 

1.0 

1'0 

1.0 

0'7 

0.7 

0'; 

0.7 

52-4 

;::if 

D I 

2 15 

a4 I 

6 7 

10 48 

23 11 

l o  11 

19 42 

19 38 

16 44 

Mean 
of N. P. D'B 

0 1  a 

64 42 0.78 
0.81 

65 15 39-10 
39'" 

651915 .77  
15-78 

6 4 3 3 4 0 . 6 1  
40.60 

6 j 2 5 4 6 . 3 3  
46.30 

65 14 31-18 

64 40 30.59 
30'55 

64 43 56-31 
56.27 

64 52 44'46 

v 

0.18 

0'32 

0.14 

0.86 

0.04 
4 

o.15 

0.21 

0.34 

, 0.00 

E PVV = 

Half of the 
Observed 

Difference of 
Zenith Distances 

r II 

+ 26 42.19 
41.92 

- 6 56.61 
55.64 

- 1 0  32'78 
33'16 

+ 3 5  2.94 
2'91 

- 1 7  3-51 
3.86 

- .5 48'36 

+ 28 12.45 
12-17 

+ 14 45-93 
46.15 

+ 15 58.21 

Pow 

0.0324 

o-1024 

0.0196 

0.7396 

0.0016 
I 

0.0158 

0-0309 

0.0809 

0.- 

9.7198 

Seconds of 
Co-latitude 

b:b::f-h Mean 
vation 

n a 

I h :  
41.97 
42.53 

42'49 
43'48 

42.99 
42.62 

43.55 
43.51 

41'82 
42.44 

42.82 

43.04 
42-72 

42'24 
42-42 

43-67 

41'85 

41.99 

41.81 

43':s 

42.63 

42'82 

42-88 

41-33 

42.67 

Z P - 



ABSTRACTS AND SUMMARIE9 OF OBSERVATIONS AND RESULTS. 

in. 
Latitude .. . 19' 50' Maximum recorded Height of Barometer = 29.214 

Longitude ... 79 35 Minimum ,, 13 9,  = 2 9 . 0 8 2  

Height .. . 967 feet Maximum ,, Reading of Thermometer = 74'-8 
Instrument-Zenith Sector No.  2 Minimum ,, J ,  jj = 64 -0 

Obrerver- J. Eccles, M. A. 

Note.-Tho barometer waa read daring work every hour, the th-omter every fifteen nriPnta. For the calcPlationa of refzectioxb a 8epcrrrt.i 
TJIle for the pressure and. temperature ww deduced for each etar,  

' 

$ 2  
2 S .- 
B %  
m 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

I 

Star Obaerved 

176 Gr. 7 1  

198 Qr. 72 .( 81 

210 Qr. 72 
I$  ,I 

o r .  72 
st 11 

240 Gr. 72 
II n 

252 Gr. 72 
I S  II 

264 Qr. 72 
9 1  9) 

268 Cfr. 72 
I I  r t  

270 ~ r .  72 
8) s t  

2?4 Gr. 72 
71 11 

292 Or. 72 
$1 ,1 

II II 

867 Qr. 72 
19 1s 

813 Qr. 72 
)I 11 

817 Qr. 72 
,, I* 

821 Qr. 72 

Position 
of 

Azimuthal 
etud 

N 

N 
18 

N 
,, 

N 
,, 

N 
,, 

N 
,I 

N 
,, 

TT 
8 

s 
,s 

N 
,, 

N 
8 
" 

N 
8 

N 
8 

8 
,, 

N 

O ~ ~ ~ ~ d  
D~stance 

o 1 .  

0 a6 25'5 

o 50 55.1  
54'8 

o a6 16.1 
15.8 

36 45'4 
45'7 

I 39 21.7 
as -9  

4 59 2 .0  
1 .8  

5 12 3 .9  
6 .3  

I 56 37.3 
37 '8 

a 14 44.8 
41.7 

I 4 17'3 
16.6 

o 31 7'9 
8 .3  
8 . 0  

o 48 28.1 
27 '4  

4 30 21.2 
21.0 

1 1  1 1  1 7 ' 7  
18.8 

a 35 46.1 

Date 

1888-89 

Dec. 31 

Dec. 30 
I, 31 

Dec. 80 
#I 31 

Dee. 30 
, 81 

Dec. 30 
S B  31 

Deo. 30 
31 31 

Dec. 30 
r* 31 

Jan. 1 
,I 2 

Jan. a 
rr 4 

Deo. 30 
rr  31 

Dec. 31 
Jan. 3 

.I 4 

Jan. 1 
9 2 

Jan. 1 
r, Z 

Jan. 3 
II 4 

Dec. 31 

Positione 
of 

Telescope 
during 

Obeerra- 
tion 

El W 

E, W 
WI E 

W, E 
E, W 

E , W  
W, E 

W, E 
E, W 

E, W 
W, E 

W, E 
B, W 

E. W 
w, E 

E, W 
W, E 

E, W 
WILE 

E , W  
W, E 
E, W 

W, E 
E, W 

1 . W  
WI E 

E ,  W 
w, E 

E, W 

N.P.D. 

o I I 

69 44 7'9 

71 I 28'9 
29.0 

70 36 48.8 
48.8 

72 47 18.8 
18.9 

68 31 10.6 
10.6 

2 5  9 36.0 
36.0 

75 2% 37'7 
3 7  

72 7 10'4 
10.4 

72  5 I 
15.a 

69 6 17'3 
17.3 

70 4r 40.2 
40'3 
40'4 

69 m 5'8 
5 . 8  

6 j  40 13'3 
13'3 

81 a1 51'1. 
5 1 . 2  

67 34 48.1 

0 

0'3 

1'5 

0'4 

0 -8  

0'8 

1 .6  

0'1 

0 .4  

1 . 1  

0 .6  

0.3 

0 . 1  

0'7 

0 .4  

0'5 

D V 

0.09 

2'25 

0 .16  

0.64 

0.64 

2.56 

0.01 

0.16 

1 - 2 1  

0.36 

0.09 

oror 

0'49 

0.16 

0 ' 2 5  

Seconds 

by 
each 

ObBerva- 

I, 

33'4 

33.8 
34'2 

32.7 
33'0 

33'4 
33.2 

32.3 
33'5 

3'4.0 
s . 2  

33'8 
31'4 

33'1 
32.6 

30.3 
32.5 

34.6 
33.9 

32.3 
32.0 
3a-4 

33'9 
33.2 

. .z4 '5  
54'3 

33'4 
2 

34.2 

of Co-latitude 

Mean by 

North South 
. Star / Star 

,I 

33.4.  

... 

... 
* 

... 

32.9 

... 

... 

... 

... 

34.3 

... 

33.6 

34'4 

... 

34.2 

II 

... 

34'0 

ja-9  

33.3 

... 

34') 

31 .6  

32.9 

31.4 

... 

3%-r 

... 

... 

32.9 

... 
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7 Diwai-Co-lafifude 70" rot+  

o V 

0 . 1 6  

1-00  

1 . 2 1  

0 . 6 4  

1 - 2 1  

0.04 

0'09 

0'81 

0'49 

0 . 0 1  

0.16 

0'81 

0'- 

0'25 

0'09 

0.16 

, 

0.4 

1 ' 0  

1.1. 

0 . 8  

1 ' 1  

0 . 2  

0 .3  

0 ' 9  

0'7 

0.1 

0 ' 4  

0 . 9  

0 . 3  

0 . 5  

0 .3  

0 . 4  

. N.P.D. 

* I  8 

77 26 44 '9  
45 '0  

65 54 34'1 
34'1 

65 1 5 
51'3 

70 39 24.8 
24.8 

69 25 2j .5  
25.6 

66 14 21.2 
22.2 

66 17 15.0 
15.0 
'5'0 
15.0 

58 16 49'5 
49 .4  

67 8 53 .4  
5.1'4 
53'4 
53'4 

77 49 3r .o  

66 12 3 .8  
3 . 8  

68 1 3  a.f.3 
2.3'3 

6 1  18 0 . 1  
0 ' 1  

63 48 ~ 6 . 1  
36.1 

74 52 45.2 
45'2 
45 '2  
4 5 . 1  

74 38 32.2 
31.3 

2 $! = Z .- 
6 %  
ca 

16 

17 

I 8  . 

I S  

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

S& 

31 

Btar Obeerved 

326 Gr. 72 
#I n 

329 Or. 72 
)I j j  

335 Or. 73 
,I I I  

338 Qr. 72 ' 
31 B I  

843 Qr. 72 
I S  19 

149 Or. 72 
9, 9 ,  

851 ar.  72 
, I  

#I 31 

I I  19 

865 Qr. 72 
,$ I I  

162 Gr. 72 
88 o 
I* v ,  

(I n 

867 Qr. 72 

370 Qr. 72 
IS $1 

373 ~ r .  72 
11 I )  

377 Or. 72 
s 9 3  

381 Gr. 72 
1, I I  

388 Or. 72 
I*  ,, 
I S  I, 

IS II  

399 Qr. 72 
II 11 

Dab 

1888-89 

Jan. 1 
,, 2 

Jan. 3 
r, 4 

Jan. 1 
, 2 

Dec. 30 
I, 31 

Jan. 3 
,I 4 

Jan. 1 
IS 2 

Dec. 30 
, 31 

Jan. 3 
18 4 

Jan. 1 
11 2 

Dec. 30 
31 

Jan. 3 
r, 4 

Jan. 2 

Jan. 3 
11 4 

Dec. 30 
19 31 

Jan. 1 
1, 2 

Dec. 30 
$1 31 

Jan. 1 
,, 2 
I 3 
91 4 

Dec. 30 
,, Q1 

Seconds 

by 
each 

obsrrva- 

8 

31.9 
32'8 

34'5 
34 '9  

35'4 
34'2 

32 .9  
33.6 

34.9 
34 .6  

34 '4  
33 '4  

34'3 
33'9 
33'9 
34.0 

.Z4'5 
34.7 

3.z.0 
32 .8  
33'2 
32.9 

32.6 

3 4 . 1  
34.1 

34.9 
34 .3  

33.8 
3.4'1 

32.9 
33'4 

33'3 
32'7 
32'5 
.32'5 

.z?'o 
32.2 

Positions 
of 

duril~g 
Obserra- 

t ~ o n  

W. E 
E, W 

w, E 
E9 w 

E, W 
w, E 

W , E  
6, w 

E, 
WI E 

W, E 
E, W 

E, W 
W, E 
W, Ii 
El W 

E, 'VV 
W, E 

W, B: 
X, W 
K, I V  
W, E 

El W 

W , E  
E, W 

E , W  
\V, P 

E, W 
W, E 

W, E 
x, \v 

w,E 
IC, \v 
JS, W 
TV, E 

E, W 
W, E 

Position 
Of 

Arim~~f.llal 
stud 

N 
8 

* 
8 
I, 

N 
8 

N 
1, 

8 
I, 

N 
8 

N 

$ 
1 1  

N 
8 

N 
,, 
8 
91 

8 

S 
,, 

N 
,I 

N 
8 

N 
I,  

N 
8 
,, 
,, 

N 
,, 

Observed 
Z e r ~ i t i ~  

l)iehnce 

! , a  

7 16 1 2 . 0  
11.1 

4 16 0 . 4  
0 . 8  

5 8 44'1 
41.9 

o 28 51'9 
5 1 . 2  

o 45 9 ' 4  
9 ' 0  

3 56 11.2 
11 .1  

3 53 19'3 
18.9 
18.9 
1 9 . 0  

1 1  43 45'0 
45'3 

3 I 39.6 
39 '4  
39 '8  
39'5 

7 38 59.4 

3 58 30.3 
30'3 

I 57 1 1 . 6  
11.0 

8 52 33.7 
34.0 

6 21 56.8 
57'3 

4 42 11'9 
'2'5 
1 2 . 7  
12.7 

q a8 0 . 2  
o m  I 

of Co-latitode 

Mean by 

Korth 
SLar 

8 

... 

34'7 

34'8 

... 

34'8 

3 3 . 9  

34.0 

34.6 

33'0 

... 

34'1 

34'6 

34'0 

33'2 

... 

... 

Sonth 1 Star 

Y 

32'9 

... 

... 

33'3 

... 

... 

... 

... 

.a. 

31.6 

... 

-.- 

... 

... 

32'8 

32.1 
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v v 

0.04 

0.36 

0.16 

0'49 

0'04 

0.81 

0.09 

0.36 

0.16 

0'04 

0.2 

0.6 

0 - 4  

0 '7  

0 .2  

0.9 

0.3 

0 .6  

0 '4  

0'1 

Positions 
of 

Telescope 
during 

Obserrn- 
tion 

W,'E 
E, \V 
E. W 
W, F: 
W, E 
Ev w 

E. W 
W, E 
W. IE 
E, W 
K, W 
W, E 

W , E  
R, W 
E, i V  
W, E 
W. E 
E, W 

E, W 
\V, E 
W, IE 
E. W 
E. W 
WI E 

W, E 
P. \V 
W, E 
E, W 

E, W 
W, E 

W, E 
E, W 
W 1  E 

W, 
E, W 
W, E 
E, W 
E, W 

E , W  
IV, IE 
E. W 
W, B 

E, W 
W, E 

Posilion 
of 

Azirnull~al 
rtud 

N 
,, 
5 
,I 

8 ,  

N 
,, 
,, 
B 
1, 

r,  

N 
I, 

ii 
9, 

r t  

N 
,, 
,. 
8 
9, 

II 

N 
9 ,  

8 
11 

8 

N 
8 
1, 

N 
I, 

,, 
6 
r t  

N . 

I1  

N 
8 

1888-89 

Dec. 30 
$I  31 

Jan. 1 
, Z 
rs  8 
r; 4 

Dea. 80 
9 31 

Jan. 1 
n !2 
9 3 
9 ,  4 

DM. 30 
, 31 

Jan. I 
, 2 
n 3 
I* 4 

Dec. 80 
,, 31 

Jan. 1 
I 2 
1, 3 
IS 4 

Dec. 30 
3 1 

Jan. 3 
IS 4 

Jan. 1 
1, 2 

Dec. 81 
Jan. 3 
,, 4 

h a .  80 
9 31 

Jan. 1 
9, 2 
81 4 

Deo. 30 
9, 31 

Jan. 3 
1, 4 

J a n  1 
11 2 

Star Obrensd 

419 Qr. 72 
IS 91 

)I I* 

Is 91 

IS ID 

I I  II 

429 Qr. 72 
18 a] 

II II 

)I 81 

11 *I  

91 n 

441 Qr. 72 
I1  I1  

II ID 

In Is 

11 I* 

#I 3s 

449 Qr. 72 
11 11 

I I S  

DI n 
II 91 

s1 SD 

460 Qr. 72 
I8 11 

18 SB 

n II 

468 Qr. 72 
11 I, 

472 Gr. 72 
I, 91 

rn ,, 

600 Qr. fa 
I t  19 

9. 11 

)I IS 

n n 

623 Gr. 71 
n n 
91 n 
,, I, 

180 Gr. 71 
n 8s  

Observed 
Zellit,l 

Dinlance 

O I ~  

0 53 30 '4  
. 30.6 

31.5  
31.6 
31'5 
30.8 

3 32 94.6 
34.4 
25.0 
25'1 
24'9 
15.0 

2 55 4 '8 
6 . 1  
6 .7  
6 .5  
6 . 6  
6.4 

I l o  30.1 
30'  2 

30'7 
30'9 
31.6 
31'5 

5 3 12 .0  

11 '4 
12'3 
11.6 

I 36 20.8 
'9 '9 

I 19 48.4 
48.6 
48.8 

r 32 45-8 
44.8 
46. i 
46.8 
45.9 

I a1 54.4 
53.7 
55'7 
54'9 

1 14 55'8 
55'6 

, 

d u  
tl! 
.- 7 a 
f% 

m 

31 

93 

84 

85 

16 

87 

FS 

s9 

40 

41 

Geconds 

Obserya- 

N.p.D. 

o r  n 

7 1  4 3 ' 3  31'9 
3 ' 4  31'8 
3 ' 4  31.9 
3 ' 4  31'8 . 3 ' 4  3"9 
3 ' 4  32.6 

73 42 56.6 32.0 
56.7 32.5 
56.7 31'7 
56.7 3 1 ' ~  
56.7 31.8 
56.8 i r . 8  

67 15 27-9 32'7 
37'9 34'0 
27'9 34.6 
27'9 34'4 
27'9 34'5 
27.9 34.3 

71 21 4 - 0  3.3'9 
4.r. 3.3'8 
4 '0 3.3'3 
4'1 3.3'2 
4 '1 32'5 
4.1 3 6  

65 f 2 2 . 1  34.1 
2 2 . 0  3.3'4 
2 2 . 0  34 3 
2a.o 3 j . 6  

68 34 14'2 35.0 
14.2 34.1 

71 30 30.8 32.4 
20.8 32.2 
20.8 31 o 

t r  43 17.9 32" 
17.9 3.3'1 
17'9 31.5 
17'9 31.1 
18.0 32.1 

71 3% 26.7 32'3 
26-7 33.0 
26.8 31.1 
26.8 31.9 

68 5s 38'2 34.0 
38'2 33.8 

of Co-latitude 

Mean by 

Nor111 So~~t.ll 1..1. 
## 

... 

... 

34.1 

... 

33.9 

34-6  

,.. 

... 

... 

33'9 

x 

32'3 

3 ~ 9  

... 

33.a 

... 

... 

32.0 

31.9 

32'1 

... 



(254) ASTRONOMICAL LATITUDES. 

762. Diwai-Co-latitude 70" 10' + 

N.P.D. 

O D #  

65 28 17.3 
7 .  
7 
'7'3 
17.2 
I 

82 36 56.9 
57'0 
57'0 
57'1 

64 3 42'7 
42.7 

70 18 34-8 
34.8 
34'8 
34.8 

66 43 5 7 ' 7  

66 52 14.2 
14.2 

65 33 27.1 

67 4 6.8 
6.8 

67 27 46.7 
46.7 

67 25 53'4 
5.3'4 
5.3'4 
53'4 

69 8 39'3 
39.3 

69 43 10.3 
10'3 

57 28 3'9 
3.9 

d 
z!! 
5 -  

6 .., 
0 0 
ca 

42 

43 

44 

45 

46 

47 

48 

49 

60 

51 

62 

. 
63 

M 

Seconds 

by 
each 

''On 

* 
I 

32.2 
32.4 
3.3'2 
33 4 
32'9 
33.1 

32.2 
33'0 
31'7 
31'9 

3.1'5 
33.4 

.zzm7 
33.3 
.i.~ 3 
32.9 

33'2 

33.8 
34.0 

33'9 

34'0 
33.3 

31'9 
33.6 

34'0 
.?.Z.' 
33 3 
34'3 

31.6 
32.8 

33'5 
32'9 

31.8 
31.7 

rn 

0-8 

0'0 

0.2 

0.6 

0.5 

0-2 

0.2 

0.0 

0.4 

0'0 

1.5 

0.5 

1-9 

B t u  Ohrred  

651 Qr. 72 
s1 ~t 

Y B  9 ,  

91 11 

, y, 

,I I, 

666 Qr. 72 
tt ,, 
31 11 

9 11 

669 Qr. 72 
$ 1  I) 

677 Qr. 72 
Y 3 )  

ss  8, 

18 1) 

679 Gr. 72 

689 Qr. 72 
I, I- 

690 Gr. 72 

693 Qr. 72 
n Y Y  

800 Gr. 72 
#I *I 

610 Or. 72 
9 8  ss 
9 s  *I 

# I  ,, 

618 Qr. 72 
,I ,, 

628 Or. 78 
)I 19 

628 Qr. 72 
IS IS 

o v 

0.64 

0'00 

0-04 

0'36 

0.25 

0.04 

0.04 

0.00 

0.16 

0.00 

2.~5 

0.25 

3-61 

J 

1888-89 

Dec, 30 
31 

Jan. 1 
,, 2 
,, 8 
, 4 

Jan. 1 
,, 2 
r*  a 
~r 4 

Dee. 30 
9 31 

Jan. 1 
B r  2 
3, 3 
1, 4 

Dw. 30 

Jan. S 
,$ 4 

Jan. 2 

Dec. 30 
1 9  31 

Jan. 3 
rr 4 

Deo. 30 
9 31 

J s ~ .  1 
r r  2 

Jan. 3 
IY 4 

Deo. 86 
II 31 

Jan. 1 
,. 2 

of Co-latitude 

Mean by 

Poaitiona 
of 

Telescope 
during 

Observa- 
tion 

W, E 
K, W 
W, E 
E. W 
W , E  
E, W 

E, W 
W, E 
E, w 
W, E 

E, W 
W, E 

W, E 
E:, W 
W9 E 
E, w 

W, E 

E, W 
W, E 

W, E 

E, W 
w, E 

W, E 
E, W 

W, E 
E, W 
W. E: 
E, W 

E,W 
WI E 

E, W 
w, I 

E, W 
W, 

Position 
of 

Azimutlial 
stud 

N 
,, 
,, 
8 
,, 
,, 

N 
8 
,, 
8 s  

N 
,, 

N 
8 
,, 
,. 

N 

S 
3, 

8 

h' 
I, 

8 
3s 

N 
,, 
,, 
8 

8 
,, 

N 
,, 

N 
s 

North 
Star 

I 

32'9 

... 

33'5 

... 

33'2 

33'9 

33'9 

33.7 

33.3 

33'7 

32'2 

33.2 

31-8 

Observed 

 ti::^,, 

0 1  II 

4 42 14.9 
15'1 
15'9 
16. I 

15.7 
15'9 

12 26 24-7 
24.0 
24.3 
25.0 

6 6 50.8 
50'7 

o 8 2.1 
1'5 
1.5 
1'9 

3 26 35.5 

3 18 19.6 
19.8 

4 37 6.8 

3 6 17.2 
26.5 

r 42 46-2 
46.9 

44 40.6 
39'7 
39'9 
40'9 

I I 52.3 
53'5 

o 27 23.2 
22.6 

12 42 27'9 
27'8 

South I Star 

t, 

... 

39.5 

... 

33.1 

... 

... 

... 

... 

... 

... 

... 

... 

... 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND BESULTS. @66) 

762, Diwai-Co-latitude 70" 10' + - 

6 
Z 3 
2 -  
'2 w 
Q 0 
rn 

66 

66 

67 

58 

69 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

Seconds 

by 
each 

observa- 

tt 

j2.8 
.?I-z 
31'8 
31'4 
31.5 

33.3 
33'6 
3.3'6 
35.6 

36.1 
33.6 

31'2 
31'7 
30'9 
31.6 
31.0 
32.0 

32'2 
11.3 
31'1 
31.4 

32.4 
31.6 

32.1 
33.0 

31.5 
31-6 

33'4 

3.3.5 
34.0 

32.9 
33.5 

31.7 
33.0 
32'2 
31.8 

32.7 
32.8 

32-7 
33'3 

3a.6 
31.3 
31-5 
31.7 

Position 
of 

Azimuthal 
stud 

N .. 
B 
,, 
91 

I 
8 
9 ,  

,, 

N 
,, 

N 
I, 

,, 
8 
$1 

r, 

N 
8 
1, 

91 

8 
1, 

N 
8 

N 
8 

8 

8 
, I  

N 
8 

N 
8 
,, 
,, 

N 
8 

8 
,, 

N 
8 
,, 
,, 

D 

0.8 

0.3 

1.2 

0.8 

0.1 

1'2 

0.1 

0.4 

0'3 

0'1 

0'5 

0'3 

0.9 

0'7 

0'0 

Btar Okened 

645 Qr. 79 
I, 1, 

I IS 

IS 19 

I )  19 

676 Or. 7a 
1, 1s 

ss 1 s  

1, 1) 

682 Qr. 78 
I# 11 

690 Qr. 78 
II  II 

II 1~ 

I S  11 

IS $1 

II II 

706 Qr. 72 
., *I 

I* II 

I9 I,  

727 Qr. 72 
21 IS 

728 Gr. 72 
1% 9 1  

737 Qr. 78 
,, ,, 

742 Gr. 72 

758 Qr. 72 
,9 11 

. 

769 Qr. 72 
It )I 

777 Qr. 72 
It ,, 
I) ,. . 
,B IS 

792 Qr. 72 
n n 

795 Qr. 71 
II 9 )  

807 Qr. 72 
9 DI 

97  19 

I* 1 )  

Positionn 
of 

Teleecope 
during 

Obaerva- 
tion 

W, E 
E, \V 
E. W 
w, h: 
E, w 

E, W 
W. E 
E. W 
WI E 

E, W 
W, E 

W , E  
E, w 
W, E 
E, W 
W, K 
E> w 

E, W 
W, E 
E, W 
w, E 

W, E 
E, W 

W, E 
E, W 

E , W  
W, E 

W, E 

w,H 
E, W 

W, E 
E, W 

E,W 
w, B: 
E. W 
W, a 

W , E  
E, W 

W, E 
E ,  W 

E, W  
W, E 
E, W 
w, 

Observed 
Zenith 

DLtance 

* t  u 

3 19 55.6 
57'.? 
56.8 
57'3 
57'2 

6 24 2'5 
2.9 
3.9 
4'9 

4 31 13.6 
51-1 

3 43 5.6 
6.1 
7'0 
6.3 
6.0 
6.0 

3 5 8.7 
8.7, 
8.9 
8.7 

I 50 46.1 
46.4 

I I  18 47.1 
46.4 

3 45 39.8 
38.8 

7 18 58.6 

6 13 20.4 
20.9 

4 50 16.7 
17'3 

3 44 22.7 
. Z I . ~  

*a-3 
22.7 

a 4 40'8 
40'9 

6 I 4.7 
5'3 

10 17 53'4 
53'8 
53.7 
53'6 

0 v 

0.64 

0.09 

1-44 

0.64 

0'04 

1-44 

0.01 

0.16 

0'09 

0'01 

0.25 

0.09 

0;Sl 

0'49 

0.00 

Dab 

1868-89 

Dec. 30 
,, 31 

Jan. 2 
sr 3 
II  4 

Jan. 1 
,, 2 
r ,  3 
r~ 4 

Dec. 30 
, 81 

Doc. 30 
9 ,  31 

Jan. 1 
~r 2 
I* 3 
S I  4 

Jan. 1 
,, 2 
r *  3 
9 4 

Jan. 3 
I, 4 

Jan. 1 
,, 2 

Jan. 1 
,, 2 

Jan. 4 

Jan. 3 
1, 4 
. 

Jan. 1 
,, 2 

Jan. 1 
2 

, 8 
$1 4 

Jnn. 1 
*, 2 

Jan. 3 
,, 4 

Jan. 1 
,, 2 
n 3 
rr 4 

of Co-latitude 

Mean by N.P.D. 

0 1  u 

73 30 28.4 
28.5 
28.6 
28.7 
28.7 

63 46 30.8 
30.7 
30.7 
30.7 

6j 37 42.5 
41.1 

73 53 37.8 
37'8 
37'9 
37'9 
38.0 
38.0 

73 15 40'9 
41.0 
41'0 
41.1 

68 19 46.2 
46.2 

'81 29 19.3. 
19.4 

73 56 11.3 
1 4  

62 51 34.8 

63 57 13.1 
I 

65 ao 16.2 
16.2 

73 54 54'4 
51'4 
54'5 
54'5 

68 5 51.9 
51.9 

64 g 28.0 
28.0 

80 28 26.0 
26.1 
26.2 
26.3 

North 
Star 

Y 

, 

... 

34.0 

34.9 

... 

... 

32'5 

... 

... 

33'4 

33'8 

33-2 

... 

32.8 

33'0 

... 

Bouth I 6hr 

Y 

31.7 

... 

... 

31.7 

32.3 

... 

32.6 

32.1 

... 

... 

... 

32'2 

... 

... 

32'5 



ASTKONOMIOAL LATITUDES. 

762, Diwai-Co-latitude 70" 10' + 

Summary. 

No. of North Stars 44 No. of South Stars 30 
~ d .  of observatiolls 204 

O * U  u 

Co-latitude by North Stars 70 10 33.66 + 0.073 

2 1 = % .- . 
$ 2 
0 

A 

70 

71 

72 

73 

74 

>> ,, South Stars 7'0 10 32.54 + 0.079 

Btar Observed 

812 Gr. 72 
91 o 
91 ( I  

>I . I  

883 Gr. 72 
,, 11 

837 Gr. 78 
IS 

860 Gr. 72 
I, I, 

862 Gr. 72 

- -- 

Mean Co-latitude 70 10 33.10 + 0.054 

Date 

1889 

Jan. 1 
9 2 
9, 3 
9 4 

Jan. 1 
,t 2 

Jan. 3 
I, 4 

Jan. 1 
8 ,  2 

Jan. a 

- 

Correction for Height above Sea-level + 0.03 

N.P.D. 

0 , "  

71 18 47.4  
47'. i  
4 i . 5  
47.6 

65 31 47.8 
47'8 

69 11 0.9 

, 0'9 

69 36 8 .1  
8.1 

69 53 11.8 

Final Co-latitude 70" 10' 33".13 

Position 
of 

Ari~nut ha1 
stud 

N 
8 
,, 
II  

N 
8 

8 
I, 

N 
9 

S 

O ' .  U I 

Astronomical Latitude (A) = 19 49 26.87 + 0.054 
Geodetic Latitude (G) = 19 '49 33.57 

Deflection of plumb-line (A- O) = - 6.70 

Poritions 
of 

'releacope 
du1.111g 

Obsrrsa- 
t ~ o n  

W, E 
E, W 
W, E 
E, W 

E, W 
w, E 

E, W 
w, 1 

. W. R 
E, W 

W, E 

Seconds 

' by 
encl~ 

obserra- 
'Ion 

M 

31'1 
31'9 
31'9 
31.a 

33.2 
34'5 

33.5 
32'8 

33.1 
33'5 

32.8 

P vv by 6. Starr = I I .99 

Obsowed 
Za11itl1 

DMtance 

0 1  * 
I 8 15.3 

15 6 
15.6 
15'4 

4 37 45.4 
46.7 

o 59 32.6 
31'9 

o jq 25.0 
15'4 

o 17 11.0 

' 

0.5 

0'1 

0'5 

0.4 

0.9 

Stars - 

. . 

0.15 

0'04 

0'15 

0.16 

0.81 

2z.t1 

of Co-latitude 

Mean by 

Kortk South 
Star I 8tar 

*. 

... 

33'9 

33'1 

33'3 

32'8 

" 

31.0 

... 

... 

... 

... 
I oo by 5 .  



ABSTRACTS AND SUMMABIES OF OBSERVATIONS 15ND BESULTB. . 

Latitude ... 14," 1' 

Longitude ... 80 4 

Height . .. 292 feet 

~natrument-zenith Telescope 
in. 

Mean Height of Barometer 29.80 

Mean Temperature 72'4 

Observer-Lieut. G. P.  Lenox Conyngham, R.E. 

d ,  R .; 
2 .- 
k %  
rn 

1 

8 

S 

4 

6 

6 

7 

8 

9 

Stan Obmerred 

1232 & 1240 Cfr. 80 
9 ,  3s 11 

IS 0 '  , I  

ID 91 81 

1250 k 1272 Qr. 80 
1 I )  I 

1, # I  $9 

9, $1 w 

1272 & 129.7 Qr. 80 
11 81 81 

,I 11 

I I  18 91 

1313 k 1342 Qr. 80 
11  IS 0 

$ 9  a1 13 

1359 & 1363 Qr. 
11 It $ 9  

IS B 3, 

I I  1 18 

1370 & 1390 Gr. 80 
9 1  9 )  

IS I.  

I, I 1  I, 

1402 dr 1411 GI. 80 
1 s  I, 1- 

I9 IS 

I, IS II 

14% & 1449 Gh.. 80 
1, 

)I 11 IS 

I n v1 

1461 k 1465 G)r. 80 
* 99 II 

I) t, 9 

Mean 
of E. P. D's 

~ I X  

76 6 46-56 
46.64 
46.58 
46'82 

75 41 25'28 
25..?5 
25. jo 
35'54 

76 I 41.25 
42.33 
42.49 
42'53 

75 56 26.98 
27.07 
27.12 

7 j  53 49-40 
49. 58 
49.68 
49'73 

75 45 51.51 
51'7' 
51.80 
51-85 

75 53 54.87 
54.98 
55 ' l9  
55'25 

75 45 7.35 
5.58 
7'70 
7'75 

76 I 41-32 
41.57 
41 '69 

Dab 

1891 

Jan. 16 
PI 18 
,, 2'2 
st  23 

Jan. 16 
,, 18 
9 22 
I* 23 

Jan. 16 
$ 9  18 
$1 22 
,I  23 

Jan. 20 
I, 22 
,, 23 

Jan. 16 
9 20 
9, 22 
II 23 

Jan. 16 
,, 20 
, YP 
, 29 

Jan. 16 
r r  18 
1,  22 
r~ 23 

Jan. 16 
r,  20 
,t 22 
tr 23 

Jan. 16 
9 20 
, 22 

of 
Zenith 

, 
Distances 

o I 

r4 12 

2 26 

2 6 

8 33 

11 36 

11 36 

. 
4 35 

' 

4 13 

7 54 

Positions 
of 

Telescope 
during 

CJbserra. 
tion 

E, W 
W, E 
E, W 
WI E 

W, E 
E, W 
W, E 
E, W 

E, W 
W, E 
E, W 
W, E 

E, W 
w, 
E, W 

E, W 
W. E 
E, w 
W, E 

W, E 
E, W 
W, E 
EI w 

W, E 
Em W 
W, E 
E, W 

W, E 
E, W 
E, W 
W, E 

E, W 
w, E 
W, E 

v 

0.5 

0.4 

0 '0  

0.8 

0 ' 2  

0 '4 

0.5 

1 '5  

0.4 

1.3 

0.9 

0'9 

1.2 

1 '3 

3 

1 '3  

1 '3  

1 . 2  

Seconds of 
Halt of the Co-latitude 

Observed 
Difference of 1 Zenith Diatanees b:,,:,",","ll Mean 

P v o  

0.33 

0'14 

0'00 

0-77 

0'05 

O ' Z I  

O'33 

1-93 

0.19 

I x 

- 7 57.49 
58.43 
57'23 
58.18 

+ 17 23.77 
22.67 
23-47 
24'09 

- 2 53.03 . 51.90 
54.23 
53'27 

+ 2 13-97 
23'20 
21.96 

+ 4 59-66 
59.51 
59'15 
59'71 

+ 12 57-67 
57.91 
56.45 
56.89 

+ 4 54-13 
55.44 
54.74 
54'40 

+ 13 43.56 
43.64 
42.89 
42-61 

- 2 52.39 
52.88 
52.71 

x 

49.1 
48.2 
49'6 
48.6 

49.1 
48.0 
49.0 
49'6 

49'2 
50.4 
48.3 
49'3 

51.0 
50'3 
49.1 

49.1 
49.1 
48'8 
49'5 

49.2 
49'6 
48.3 
48.7 

49'0 
50.4 
49'9 
49'7 

50'9 
51.3 
50.6 
50'4 

48-9 
48.7 
49.0 

n 

48.8 

48.9 

49'3 

50.1 

49'1 

48'9 

49'8 
-9 

50.8 

48.9 



ILS'l'RONOMICBL LATITUDES. 

763. Gudal i-Co-latitude 75" 58' + 

d 
Pi .$ 
2 a .- 
6 %  
m 

1 0  

11 

12 

13 

14 

16 

16  

17 

18 

19  

20 

8t.n 0ker;ed 

1476 & 1488 Qr. 80 
11 ~9 

9 I I  

1494 k 1498 Gr. 80 
1, 

I -  

1498 & 1504 Or. 80 
I* ,, 

17 ,I I ,  

1517 k ISM Gr. 80 

,, 
1 19 I 

1540 k 1554 Gr. 80 
I I  

1569 L 1577 Or. 80 
ss S, )I 

,, , ,, 

1 5 8 3 k 1 5 9 6 O r . 8 0  
( I  1, 2s 

11 

v* I t  ss 

1606 k 1622 Or. 80 
ID I 

I* ,, 
11 I S  n 

1636 Gr. 80&959  Gr.72 
IS I I  I#  I ,  

I, 9, $ 3  ss 

II  as II ,I 

1674 k 1685 Gr. 80 
IS I I  SI 

8s II I* 

II 81 J S  

1727 k 1746 Qr. 80 
ss 9, 

IS 

IS 11 I S  

DU. 

1891 

Jap. 16 
S T  20 
, 22 

Jan. 16  
,, 18 
,, 23 

Jan. 16  
,, 18  
,, 23 

Jan. 16 
,, 18 
,, 22 
r r  23 

Jan. 16 
, 22 

Jan. 16 
18 

,, 28 

Jan. 1 6  
18 

3 22 
9 83 

Jan. 16  
, 18 
,, 22 
,r 23 

Jan. 16 
I* 18 
r, 22 
r, 23 

Jm. 16  
,, 18  
,I 22 
tr 2.3 

Jan. 16 
18 

,, 22 
I, 33 

Posilions 
of 

Telaeop. 
during 

Obsena- 
tion 

W, E 
E, W 
a, W 

E, W 
W, E 
E, W 

W E 
E, w 
W, E 

E, W 
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ABTEONOMICAL LATITUDES. 
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Latitude .. . 26" 36' Instrument-Zenith Telescope 
in. 
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Height ... 575 feet Mean Temperature 6 1 O . 1  

Ofiserver-Lieu't. H .  M .  Cowie, R.E. 
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48.39 
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2 .~ ' j 8  
23'41 

Half of the 
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0'2017 

0~1019 

0-1416 

0'2404 

0'14t6 

0'26.33 

0-0001 

6 .  
z .L 
a $ ." \- 
8 0 
m 

12 

13 

14 

15 

16 

17 

I S  

19  

20 

21 

22 

23 

i 

Dab 

1902 

Nov. 2 
9 3 
9, 4 
1, 6 

Nor. 2 
9 3 
,, 4 
1, 6 

Nor. 2 
9, 3 
,, 4 
I- 6 

Nov. 2 
,* 3 
,, 4 
3 ,  6 

Nor. 2 
,, 3 
3 4 
,- 6 

Nor. 3 
, 4 
19 6 

Nov. 2 
3 3 
8 4 
9 6 

Nor. 2 
9 s  3 
1, 4 

6 

Nov. 2 
7 3 
,B 4 
rs 5 

Nor. 2 
1, 3 
9 4 
01 6 

Nov. 2 
I ,  3 
9, 4 

6 

Nor. 2 
3 3 
, 4 
,, 6 

Btam Obaerved 

6dc17Newcomb 
I ,  , I  11 

.I *I  ,, 
)a S I  I I  

22 & 31 Newcomb 
II 9 1  ( 9  

9 s  91 9 ,  

39 I1 ,B 

36 & 45 Newcomb 
3, I, 1, 

,, I* I$  

( I  I I  ( 9  

93 C 99 Newcomb 
1,  $1 I I  

,, ,, ,, 
I D  I#  I. 

99 & 101 Newcomb 
I. ,1 I,  

9 1  9 1  I I  

,I  I ,  I .  

115 & 120 Newcomb 
I ,  I I  9 1  

q 1  I ,  I I  

141 & 143 Newcomb 
p t  I S  I I  

I *  I I  I I  

I ,  ( 9  9 s  

160 & 170 Newcomh 
1 9  2 1  I I  

31 9 ,  18  

,, ,, It 

189 & 106 Newcomb 
,, 9 1  $ 9  

9 ,  9 ,  1, 

1 I I  ss 

208 C 211 Newcomb 
,* , I  I ,  

31 I *  I! 

# I  ( 9  19 

221 & 223 Newcomb 
9 9 ,  99  

I ,  1- 81 

I ,  9 ,  38 

244 & 256 Newcomb 
9 1  I I  8 1  

Is P I  I )  

3 I, ( 9  

Mean 
OL N. P. D's 

0 1 . .  

6 3 2 4 1 9 . g 9  
19.31 
19.22 
19'05 

63 36 34'89 
34'80 
34'71 
34'62 

62 57 46'53 
46.4.3 
46.33 
46-23 

63 6 30.19 
3O'OY 
29'98 
~ 9 . ~ 9  

63 25 55.53 
55 '43 
55..3.3 
55'24 

' 63 29 17.18 
17'08 
16.98 

63 34 25.89 
25 ' i 9  
25 ' Oq 
25.60 

63 o ~0.7.3 
2 0  . (1.3 
20.54 
20.44 

63 31 27.04 
27.86 
27.78 
27'69 

63 44 6.85 6 . - -  
6.h; 
6.63 

63 26 34.64 
.3+'58 
34'51 
34'45 

63 17 41-02 
40'95 
40.88 
40'83 

zht:f 
Distances 

0 ,  

18 57 

26 58 

3 I 

21 15 

21 34 

23 49 

6 59 

21 50 

2s 46 

a j  r j  

36 21 

4 54 

p. 
II 

2, ." 

0.9 

1 .3  

1 ' 3  

0.9 

0 ' 9  

I 

1 '3  

1 '3  

1 ' 3  

1 '3 

1 '3  

1 '3 

c 

0.03 

0.03 

0.50 

0'59 

0.12 

0'41 

0.28 

0'33 

0'43 

0'33 

0-45 

0.01 

Half of the 
Observed 

Difference of 
Zenith Uiatanpes 

' II 

- o 25.60 
25'55 
24'q9 
24.93 

- I Z  40.59 
40'79 
41.13 
40'61 

+ 26 6.17 
7.01 
7'48 
7.86 

+ 17 23.65 
13'04 
23'51 
23'33 

- 2 1 . 1 2  

1.6.3 
1.56 
1.65 

- 5 23-73 
22.37 
22.78 

- 10 31.15 
5 
31.04 
31'50 

+ 23 32.80 
32'91 
33'18 
33.47 

- 7 33-24 
3.3'59 
33'34 
33.33 

- 20 11.98 
12.7,: 
12.66 
12-19 

- z 4 1 . 2 0  
41.68 
40.84 
40'5.3 

+ 6 12.38 
1.3'2.3 
I.z'o+ 
13'7.3 

Seconds of 
Co-latitude 

b$i::-" 
ration I B .  

N N 

53-79 
53'76 
54'1.3 
54'12 53'98 

jq.30 
54.01 
5-3-58 
54.01 5.3'98 

52.70 
53'44 
53.81 
54'09 53.51 

53.84 
53'1.3 
5.3'53 
53.22 53'42 

54.41 
5.3'80 
53'77 
j3.59 53.89 

54.05 
54'71 
54.20 54'42 

51.14 
54'27 
54'65 
j4.10 54'29 

53'5.3 
5.3'55 
5.3'71 
53'91 53'68 

54.70 , 

Z4'27 
54'44 
54.36 54.44 

54.87 
54.02 
gq.o.3 
54.44 54'34 

53'44 
5.3.20 
51'67 
53.92 53.56 

5.3.40 
54'18 
5 3 . ~ 2  
54.j6 54'02 



ASTR0XOMICA.L LATITUDES. 

764. Gurmi-Co-latitude 63" 23' + 

Summary. 

No. of pairs 25 
No. of observations 94 

d 
z .$ 
2 a .- 
$ 2  
m 

24 

25 

Mean difference between observations taken E, W and those taken W, E = + OU.15 

Stars Obsened 

273&281Newcomb 
9s I,  99  

9 ,  9 1  )I 

IS I $  I ,  

289 & 298 Newcomb 
,, ,, I, 

I I  o I, 

I# $9 , I  

Observed Co-latitude (weighted mean) ' 63' 23' 64".01 2 0"-049 

Dab 

1902 

Nor. 2 
s t  3 
,, 4 
19 6 

Nor. 2 
32 a 
,, 4 
,, 5 

Correction for Height above Sea-level + 0".02 

Final Co-latitude 63" 23' 6W.03  

0 / I Y 

Astronomical Latitude (A) = 26 36 5.97 +0.049 

Mean 
of N.  P. D's 

0 1  a 

6321  8.66 
8.60 
8.55 
8-50 

63 a9 4.18 
4.15 
4.1a 
4.08 

;:::tif 
Distances 

o I 

7 41 

30 q 

Geodetic Latitude (G) = 26 36 3.63 

I P  - 28-2 / I ~ w - ~ . & ~ o  

a 

0.03 

0.01 

Positions 
of 

Telescope 
during 

tion 

E , W  
\V, E 
E, W 
W, E 

W, E 
E, w 
w, E 
E, W 

Deflection of plumb-line (A- G) - - + 2-34 

Pow 

o'oolz 

o.owr 

Seconds of p, 
Half of the Co-lati~ude 

Observed 
Difference of 

vation 

1'3 

1-3 

a 

+ a 45'46 
. 45'31 

45.16 
45.67 

- 5 10.30 
10.15 
9'93 

10.15 

I 

54.12 
5.3'91 
53'71 
54.17 

53.88 
54.00 
54-19 
53-93 

I 

53'98 

54.00 



765. Hathbena-Co-latitude 70" 8' + 
latitude ... 19' 52' Instrument-Zenith Telescope 

ill. 

Lvngitlde ... 82 4 blean Height of Barometer 27.42 

Height .. . 2600 feet Xean Temperature 71'4 

Obrmer-Lieut. E. A. Tandy, B.E. 
r 

zd 3 
3: 
4 O 

1 

0 

8 

4 

6 

B 

'I 

8 

I 

8 

I0 

U 

la 

18 

14 

1900 

JUI. P 

Jlra 29 

Jan. S9 
Feb. 1 

Jan. 29 
Beb. 1 

Jan. Sg 
rob. 1 

Jlra 29 

Jlra 39 
Beb. 1 

Jan. 29 
Feb. 1 
Jan. 29 
Feb. 1 

Jan. 29 
b .  1 

Jan. 20 
Beb. 1 

Jan. 29 
Feb 1 

Ju1.80 
9 ,  81 

Jan. 80 

Jsn. 80 
n 81 

8tM Obwlrved 

m L 488 ~ r .  m 

476 & 606 Or.80 

1667 & 1690 &. 80 
o 9 )  ,, 

1808 & 1808 Qr. 80 
n 10 ,, 

la1 & 163% Gh.. 80 
99 n , 

1688 & 166% Qr. 80 
I 

16815 & 1701 Qr. 80 
n n ,, 

1708&17l2Qr.80 

l'lnl2&1j(ZgGr.~80 
n n ,, 

lnl&1746&.80 
n 11 ,, 

1718 & 1767 Or. 80 
o .. ,, 

1769 dr 1799 Qr. 80 
n n ,, 

lsBb808Gr.80 
~ W R  

816 dr 886 Qr.80 

872 & 944 &. 80 
n n a  

Half of the 
Obaerved 

DifFerence of 
Zenith Dintujcea 

8 

+ 9 4 

+ la 17.37 

- 16 4-46 
3-48 

- jo 35-35 
33'03 

- 9 58-49 
58-78 

+ 12 @.a4 

+ 6 18.13 
18'52 

+ 6 55.56 
56.30 

- 1 0  7-11 
6-88 

+ 8 10.64 
8.46 

+ 9 29.49 
19.67 

+ ; 1-59 
I 

I 

18-43 

+ lo 45.1~ 

- 19 22-70 
aj'xo 

p( 

$ 
B 

0.5 

0-5 

1.0 

1.0 

1'0 

0.5 

1.0 

1.8 

1.0 

1.0 

1.0 

1-0 

0.5 

1-0 

Beoonds 

b ~ ~ - h  
vation 

e 

17.30 

17-64 

16.27 
r7-31 

14'87 
7 

11.53 
17-32 

16.80 

17.67 
18.17 

16.67 
17'4.3 
.17.08 
17.43 

17.90 
15.56 

17'11 
17.34 

16-16 
16.89 

16-83 
16-14 

18-83 

17-45 
17-08 

- 
Mean 

of N. P. D'LI 

r n #  

69 59 13'07 

6g 56 50.27 

70 y 10.73 
20'79 

70 38 50.22 
50'30 

70 18 16-02 
16-10 

6g 45 36.56 

70 r 59-54 
59'65 

70 121-11 
al-zj 

701824.19 
' 24'31 

70 o 7.26 
7'40 

6g 58 47.61 
47'67 

70 1 14'jl 
14'74 

703034'53 
34'57 

69 47 33.71 

70 37 40.15 
40'18 

Dint.ncw 

0 ,  

o 40 

o 4 

14 30 

4 sj 

6 4 

rr 4 

la 56 

12 31 

la 48 

5 17 

18 46 

Ia 6 

g 2 j  

ao 44 

ao 39 

o 

0.01 

0.33 

0.51 

1.y 

o-la 

0.51 

0.62 

0.16 

0.58 

o-dl 

0.78 

0-82 

r'5a 

0-04 

of 
00-lat~tude 

M- 

e 

17'30 

17-64 

16-79 

16-07 

17-43 

16-80 

17'9s 

7 

r6-73 

17'aj 

16.53 

16-49 

18-83 

1 ~ ~ 2 7  

Poaitiom 
of 

Telescope 
during 

Obaens- 
tion 

w 

$ W 

W,1 
a, W 

El W 
W, E 

W, B 
& w  

E, W 

E, W 
w, 

18.W 
W, a 
W,IP 
E, W 

E,W 
W, E 

W, E 
a, W 

E, W 
W, E 

E,w 
w, la 

E, W 

B, W 
w, 1 

P o 0  

0.0~1 

0.0548 

0 . 2 7 ~  

1.5376 

0'0144 

0'1jo1 

0*3721 

0'0384 

0.3364 

0.0064 

0*6084 

0'6724 

1.1551 

0-0016 

\ 



I ABTRONOMICAL LATITUDES. 

765. Hat h be n a-00-latitude 70" 8' + 
& 

A 

1'5 

1.0 

0.5 

1.0 

1 . 5  

1'0 

0.5 

1'5 

1'5 

1'5 

1'0 

1.0 

1'0 

d " .: 
a r* 
.g % 
OD 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

26 

26 

Z7 

0 

1'03 

0.30 

1-37 

0.24 

0 ' 2 2  

1'24 

0'33 

0'57 

0.16 

0.18 

0'00 

0.86 

0'48 

Mean 
of N. P. D'a 

. I  I 

695115'72 
15'73 

70 o 24.60 

70 024.34 
24.36 

70 o 28-14 

70 5 3-55 
3'57 

7 0  I 2 

38'1.3 
70 17 35.66 

.35'67 
70 29 z7.rr 

27'1.3 
70 18 34.86 

34'88 

70 28 16.02 
16-05 

70 44 58.00 

70 14 34.72 
34.74 

70 23 31-05 

70 33 30.08 
30'1 1 

70 4 22-13 
22'15 

. 69 45 53.75 
53.76 

69 42 9.81 
9'83 

69 39 17-61 
17'65 

70 a 9.08 
9-10 

70 10 36'54 
36-56 

Pow 

1.5914 

0~0900 

om9j85 

0.0576 

omla10 

1'5.376 

O'g45 

0.4874 

0.1014 

0.0486 

0.0000 

0.7396 

0'1304 

Half of the 
Observed 

Difierence of 
Zenith Diatancea 

# # 

+ 1 7  2-46 
3'00 

+ 7 53-50 

+ 7 53-18 
53'24 

+ 7 50.54 

+ 3 14.61 
13-36 

- 3 20.38 
21.12 

- 9 17.gc) 
18.51 - 21 9.16 
9.86 - zo 16.85 

17'46 

- 19 59'68 
60'26 

- 36 40.36 

- 6 18-50 
17'52 - 15 20.27 

- 25 13-76 
12.99 

+ 3 55.16 
55.31 

+ 22 22-93 
22.87 

+ 26 8.23 
7.33 

+ a8 59-88 
59'46 

+ 6 9.17 
8.99 

- a 18.18 
19'34 

Stan Observed 

953&976Qr.80 

G 3  & ib2 Qrl'80 

998L999Or .80  
I t  ,( ,I 

871 & 918 Qr. 80 

1022 k 1025 Qr. 80 
o 18 

1043 & 1139 Qr. 80 

1 2 2  & ll'h ~r."80 

& l i i 9  Qr."80 

10i2 & l i i 9  ~r."80 
I* ,1 ,, 

1150 & 1161 Or. 80 
D I  I ,  ,, 

1168 & 1186 Gr. 80 

1186 & 1193 Qr. 80 

11:s & l ib3  Or."80 

1250 & 1256 Gr. 80 

1G0 & l ib6 Or."80 
1, II ,t 

1282 & 1284 Or. 80 

Is82 & 12'69 ~r."80 
91 11 PI 

1323 & 1360 Qr. 80 
I 19 ID 

1366 & 1373 ar. 80 
11 II Dl 

1368 & 1878 Qr. 80 
01 I I  IS 

Seconds of 
Co-latitude %zt~f 

Distances 

I 

5 42 

5 $1 

o 1 6 .  

2 0  1 2  

o 14 

3 2 0  

3 14 

3 2 

3 3 

9 33 

6 15 

6 28 

6 37 

2 44 

3 13 

Ir 45 

11 49 

4 17 

a 23 

3 6 

Date 

1900 

Jan. 30 
13 31 
,, 31 

Jan. 30 
,, 31 

Jan. 30 

Jan. 30 
,, 31 

Jan. 30 
$1 31 
,, 30 
, 31' 
,, 30 
1, 31 
,, 30 
,, 31 

Jan. 30 
, 31 

Jan. 31 

Jan. 30 
,, 31 
,, 30 

Jan. 30 
I S  3l 
,, 30 
I, 31 

Jan. 30 
I, 31 
,, 30 
1, 31 

Jan. 80 
I,  31 

Jan. 80 
I 81 

Jan. 80 
11 31 

b~b~'~~ 
vation 

Positions 
of 

Telescope 
during 

()bserFa- 
tion 

W , E  
E, W 
E, W 

E,W 
W, Ic 

E, W 

W, E 
EI W 

E, W 
W, E 
E, W 
W, E 
E, W 
W, E 
E:, TV 
W, E 

W, E 
EI W 

W, E 

E,W 
W, E 
E, W 

E, W 
W, E 
E, W 
WI 1 

W, E 
E, W 
W, E 
E, W 

W, E 
XI W 

E, W 
w, E 

E, W 
w, a 

Mean 

Y 

rz 
18.18 
18.73 
18.10 

17-62 
17-60 

18-68 

18.i6 
16.93 

17'74 
1 7 ' 0 1  

17.67 
17.16 
17.96 
1 7 . ~ 7  
18.01 
17.42 

16.34 
15.19 

17.64 

16.2; 
~ r ' a a  
16.78 

16-32 
1 7 . 1 2  

17.29 
17.46 

16.68 
16.63 
18.04 
17-16 

17.50 
17.11 

18'25 
18-09 

18.36 
17 .21  

18-34 

17.61 

18-68 

17-55 

17'53 

16.07 

17.64 

16.74 

17'05 

I 

I 

18-11 

17'79 



ABSTRACTS AND SUMMAEIES OF OBSERVATIONS AND RESULT& (267) 

765, Hat h bena-Co-latitude 70" 8' + 

Summa y, 

NO. of pairs 29 
No. of observations 70 

Mean difference between observations taken E, W and those taken W, E = + On-% 

s'= .- 
ti% 

m 

28 

29 

Observed Co-latitude (weighted mean) 7W 8' 17".31 + V-018t 

Stan Observed 

1SS3 k 1396 Gr. 80 

lii)~ & iiii ~r ."80 

l ~ i ) 3 & 1 ~ 4 ( 3 r . " 8 0  
SS $ 8  1) 

1465k1470Gr .80  
IJ s t  I) 

Correction for Height above Sea-level 4 OU.09 

Final Co-latitude 70" 8' 17".40 

1900 
Jan. 30 

19 81 
,, 30 
8, 31 
,, 30 
,, 31 

Jan 30 
81 

0 I Y Y 

htronomical Latitude (A) = 19 61 42-60 + 0.078 

Mean 
of N. P. D's 

. I  (. 

70 5 31 '75 
31.78 

69 44 25.15 
25.17 

6951 3.12 
3.15 

694942'04 
42'07 

Geodetic Latitude (G) = 19 61 42-34 

F2ttf 
Diahnce8 

0 I 

I 58 

I 37 

I 43 

r 40 

Deflection of plumb-line (A- G) = f 0-26 

Half of the 
Obserred 

Difference of 
Zenith Distances 

I (. 

+ 2 44.48 
46.04 

+ 23 51.39 
5.3'14 

+ 1 7  13.47 
~5.31 

+ 1 8  35.a3 
35-99 

Positions 
of 

Tdeocope 
during 

Obsema. 
tion 

W, E 
E, W 
W, E 
E, W 
W , E  
El W 

W , 1  
EJ W 

Seconds of 
Co-latitude 

pc 
1 

.La P v v  

0'0008 

0.1296 

v 

o-oa 

0.36 

a bzbz-h .- 
vation 

2.0 

1.0 

u 

16-23 
17.82 
16-54 
18.31 
16.59 
18.46 

17-27 
18-06 

e 

17-33 

17-67 



788. 3aI paigu ri-Co--latitude 63" 28' + 
Latitude .., So 81' 

Longitude ... 88 47 
Height . . . 280 feet 

Inrtrurnent-Zenith Telescope 
in. 

Mean Height of Barometer 29.64 
Mean Temperature 68"-9 

Obrmer-Lient. H .  M. Cowie, B.E. 

, 4.3, 
cd .- 
2% m 

f 

1 

2 

8 

4 

6 

8 

7 

8 

9 

Bbn Obrewed 

98 & 99 Aewoomb 
n n 88 

99k104Newcomb 
n 8, 8s 

18 n 81 

115 k 180 Newcomb 
JS 88 11 

18 n 81 

115 k 180 Newcomb 
n n 1s 

88 18 81 

189 & 196 Nswoomb 
81 n 18 

II n JS . 
I J  n 1 8  

196 k 208 Bewcomb 
n 11 13 

n r t  JI  

88 18 11 

218 dr 254 Newcomb 
88 I 8  11 

n 81 19 

248 & 264 Newcomb 
JS II 31 

n 81 J l  

81 n 81 

255 b 260 Newcomb 
I I  11 11 

88 89 11 

n n 91 

190a 
Jan. 19 

1, 20 

Jan. 19 
I 1  20 
11 21 

Jan. 19 
11 20 
n 21 

Jan. 19 
1 20 
r t  21 

J a n  18 
11 39 
,* 20 
m 81 

Jan. 18 
1 19 
rv 20 
81 21 

JM. 19 
JS 20 
88 21 

Jan. 18 
18 19 
,, 20 
9, 21 

Jan. 18 
11 19 
" 20 
11 21 

?EXf 
Distances 

O .  

at 15 

11 35 

a3 49 

a,$ I 

* 
n 46 

a3  7 

15 38 

13 45 

ao 5a 

of g y m  

O R  n 

63 6 qq.70 
44-77 

6316 9-93 
I O * W  

10.07 

63 a9 30.86 
30'92 
30'98 

63 41 5s-14 
55-30 
55'36 

63 31 36.67 
36.69 
36-72 
36'74 

63 5a 26.96 
26-58 
17.01 
a7'03 

63 at 55-68 
52'70 
5a'!lI 

I 46-27 
46. a8 
46.28 
46.29 

63 a4 56-14 
56'13 
56' I4 
56-13 

Poeitions 
of 

T:~z~ 
Obsemr 

tion 

W, E 
&w 

E , W  
W, E 
$W 

W, E 
E,  w 
w, 1 

W, 1 
K W  

. w, E 

E. W 
w, 
E, W 
w l  1 

W, E) 
HI, W 
w, h: 
E,  6' 

E, W 
W, E 
E, W 

W, B 
E, W 
W, E 
E, w 

W, E 
E, W 
W, fl 
ES W 

Half of the 

Diffemnco 0b8"d of 
Zenith D~atunces 

# 8 

+ aa 3-10 
3-66 

+ a 38'17 
38.94 
38-64 

- o qa'o5 
42.64 
41-03 

- 13 6-55 
6-79 
6.46 

- a 48-01 
46.86 
47-61 
47-14 

- a3 38'77 
3 7 . P  
38-70 
38.85 

+ 6 56.77 
56.05 
55.82 

- 3a 58-51 
57'93 
58.36 
58.40 

+ 3 53.0s 
53-03 
51-36 
52-11 

v 

0'13 

oS1a 

0.03 

0'11 

0'75 

0.06 

0'32 

0'57 

o - n  

Porn 

0'8118 

o"ozr5 

0~0007 

0'0097 

0'5063 

0'0032 

o'ra19 

0.4549 

0.0678 

Seconds of 
00-lat~eude 

bz,,tg-h yepD 

vation 1 
8 8 

48.40 
48.43 48-41.  

48.10 
48.94 
48.71 48-61 

48.81 
48.a8 
48.95 48'58 

48.69 
48-51 
48-90 48-66 

48.65 
49.83 
49'11 
49.60 49-30 

48-19 
49-28 
48.31 
48-18 48-49 

49.45 
48.75 
48-53 48.87 

47-76 
48'35 
47'92 
47'89 41-98 

49-16 
49'16 
48'50 
48.24 48'77 

pr 
I. 

g, a ." 

0 - 7  

0.8 

0.8 

0'8 

0'9 

0.9 

1.a 

1'4 

1'4 



ABSTRAC!CS AND SVMMBRIES OF OBSERVATIONS AND RESULTS. (269) 

766. Jal paigu ri-40-latitude 63" 28' + 

a 

0.42 

0.67 

0.52 

0'3s 

0.30 

0.55 

0.18 

0.25 

0.01 

0.49 

0'51 

0.15 

0'14 

f 
Z m  'E u 

d o  

10 

11 

12 

15 

1 4  

16 

16 

17 

18, 

19 

20 

21 

28 

- -  

> 

P c o  

0.2470 

0.6285 

0.3786 

0.0980 

0.0810 

0.4235 

o-ozga 

0.0563 

O-OOOI 

0-2161 

0.2341 

0.0315 

0.0174 

S t an  Obserrd 

2 6 3 & ~ 8 N e w c o m b  
I, I, *I  

11 w 11 

# I  I S  ,, 

829& 842 Newcomb 
,I  ,, ,, 
9. s t  - 9  

IS . PI 9 1  

948 & 362 Newwmb 
*I I,  11 

IS 9, $3 

I, I, I ,  

864 & 877 Newcomb 
$I  ,, ,, 
, I  w 1~ 

366 & 377 Newcomb 
9 ,t tI 

11 o $1 

II  IS 11 

382 & 387 Newcomb 
)I  I, 9 ,  

a, I* ( 1  

II  I I  II  

1048 & 1058 Qr. 80 
I) I I  91  

,1 99 9 ,  

I, I I  I, 

1052 & 1058 Gr. 80 ' 

I I  I )  I I  

3 1  I )  11 

I, I *  I )  

413 & 415 Newcomb 
19 1 8  I )  

426&433 Newcomb 
I ,  1) 1, 

If ,, I ,  

1 )  8 1  I )  

426&445 Newcomb 
I( ,. ,I 
,1 (7  I 9  

13 IS I) 

471 & 481 Newcomb 
f v  t v  19 

19 9 9  I S  

11 11 I,  

4!42 & 506 Newcomb 
,, , ,  ,, 
19 ., , I  

I ,  I ,  I t  

0 I 

7 30 

19 50 

5 31 

19 11 

28 51 

18 47 

3 13 

3 19 

2 2  21 

13 14 

13 5 

4 55 

21 11 

1902 

Jan. 18 
I 19 
,, 20 
,, a1 

Jan. 18  
, 19  
$ 9  20 
, 21 

Jan. 18 
,# 19 
11 20 
,I  21 

Jan. 18 
,, 19 
,, 20 

Jan. 18  
IS 19 
9 20 
,, 21 

Jan. 18 
,, 19 
st 20 
,, 21 

Jan. 18 
,, 19 
,, 20 
,, 21 

Jan. 18 
,, 19 
9 20 
11 21 

Jan. 18 
,, 19 

Jan.  18 
,, 19 
,, 20 
,I 21 

Jan. 18 
,* 19 
,r 20 
,, 21 

Jan. 18 
$ 9  19 
,, 20 
1, 21 

Jan. 18 
,, 19 
, 20 
9 ,  81 

Positions 
of 

Tele(popa 
dur~ng 

Obserra- 
tion 

E , W  
W, 
E. W 
W, E 

E, W 
W, E 
E, 
w, E 

E, W 
Wt 1 
E, W 
W, E 

E. W 
W, E 
E, W 

E, W 
WO E 
E, W 
WP E 

E, W 
W, E 
E, 'A' 
W, E 

W, E . 
E, w ' 
W, E 
E, W 

W, E 
E, W 
W, E 
E, W 

W, E 
E, I V  

W, E 
E, W 
 TI^, E 
E, W 

W, E 
E, W 
m, E 
E, W 

W, E 
E. W 
W, R 
E, W 

E, W 
IV, E 
E, W 
W, E 

I 
1.4 

1.4 

1 ' 4  

0.8 

0.9 

1'4 

0 . 9  

0 . 9  

1.0 

0 '9  

0 . 9  

1'4 

1 '4 
- 

Mean 
of N. P. D'E 

. I #  

63 935.09  
35'09 
3 j .08  
35.08 

63 55 16.75 
16.73 
16.71 
16.69 

63 24 0'17 
0.15 
0.13 
0'  10 

63 29 15.62 
15'59 
15'55 

' 63 9 23.76 
23'7.; 
23-70 
23'67 

63 50 18'35 
18.31 
18.19 
18.27 

63 40 12.76 
12'73 
1a.71 
12'68 

63 46 10.49 
10.46 
10.44 
10.41 

63 o 42.03 
41 '99 

63 qg 46.90 
. 46.87 

46.84 
46.82 

63 36 45.21 
45.19 
45.16 
45'13 

62 g j  j4-42 
54.39 
54.36 
54'33 

63 21 21'67 
21 .6 j  
21'64 
21-62 

Seconds of 
Half of the 00-latitude 

Observed 
Difference of 

Zenith Diatsnces 

I I1 

+ 1 9  13.71 
14'23 
13'95 
13.64 

- a6 28.72 
28.73 
2 ~ ~ 1 5  
28.75 

+ 4 48.84 
49.33 
48.35 
49'23 

- o 27-41 
27.66 
26.85 

+ 19 25-21 
24.58 
26-09 
24.64 

- 21 30' I I 

30'49 
30.42 
3 0 . a ~  

- 11 23-52 
24.41 
23.96 
24'08 

- 17 21 
22 .01  

22'74 
21-88 

+- 28 6.68 
6.38 

- 16 59.19 
58.61 
58.90 
58-48 

- 7 57 -6 j  
56.7.1 
57-88 
56.28 

+ 32 54'45 
54'17 
54'08 
54'40 

+ 7 
26.41 
27'41 
26.62 

b:b:,",","h 

U 

48.80 
49'31 
49'03 
48.72 

48'03 
48.00 
47'56 
47'94 

49'01 
49.47 
48.48 
49-33 

4 8 . ~ 1  
47'93 
4 8 . 7 0  

48.98 
48.31 
49.79 
48.31 

48'24 
47'83 
47.87 
48.05 

49'24 
48.32 
48.75 
48.60 

48'50 
48.4j 
47'70 
48.53 

48.71 
48.37 

47'71 
48.26 
47.94 
48' jq 

47.56 
48'46 
47'28 
48-8 j  

48.87 
48.76 
48.44 
48.73 

48.06 
49'05 
48'14 

I 

48.97 

47.88 

49'07 

48'20 

48.85 

48-00 

48.73 

. 

48-30 

48'54 

48.06 

48.04 

48.70 

48.69 
p ~ ~ ~ ~ - -  



ASTRONOMICAL LATITUDES. 

766. Jalpaiguri-Co-latitude 6 3 O  28' + 

Summary. 

No. of pairs 23 
No. of observations 83 

r 

Mean difference between observations taken E, W and those taken W, E = + 0"-12 

Observed Co-latitude (weighted mean) 63" 28' 4#"'55 + OW.056 

Correction for Height above Sea-level + O1'.O1 

Final Co-latit'ude 63" 28' 4 8 - 5 6  

PC 
I 

O I #  &r 

Astronomical Latitude (A) = 26 31 1l.a + 0.056 

2 ,i 

Geodetic Latitude (G) = 26 31 17.39 

Positions 
of Halt of the 

Deflection of plumbiline (A - G) = - 5.95 

Beconda of 
Co-latitude 

I P - 25.0 I 1 ~ n - j . 7 4 g g  

c 

0.28 

P v r  

0'1098 

Mean 
of N. P. D's 

o t m  

63 8 18-23 
18.21 
1 8 - 1 9  
18.16 

-a 
.g % 
m 

23 

St- Observed 

515 k 617 Newcomb 
B V  I. ,, 
8 9 ,  I, 
II  ,, 99  

1902 

Jan. 18 
3, 19 
,, 50 
rt 21 

Observed 
Difference of 

Zenith Dietances 

. I w 

+ zo 30'45 
31.03 
.f0.40 
30'63 

;zzt:f 
D'tancee 

o I 

I 13 

Tolescope 
during 

Obsems- 
tion 

W, E 
E, W 
W, E 
E, W 

by each 
obser- .- 
vation 

1'4 

u 

48.68 
49'24 
48.59 
48.79 

c 

48-83 



ABS!I!RACTS AND SUMMARIES O F  OBSERVATIONS AND RESULTS. 

Latitude ... 2 7 O  16' Instrument-Zenith Sector No. 1 used as Zenith Telescope 
in. 

Longitude .. . 72 34 Mean Height of Barometer 29.18 

Height . . . 772 feet Mean Temperature 61O.O 

Obserser-Captain S .  G .  Burrard, R.E. 

- 

3 

0 

o'oz 

0.20 

0.05 

o'ro 

0.09 

0 .10  

0.67 

0-36 

I -og  

0.13 

0.06 

0.40 

0.46 

p, 
H 

5 .- 

. $  

I 

0.7 
t 

1 . 0  

0 . 8  

1 . 0  

0 . 8  

1.0 

0.7 

0 . 8  

r .2  

1 .0 

1 

I "  

d " 3 
a &  .- w 
f o  

m 

1 

a 

3 

4 

6 

6 

7 

8 

9 

10 

11 

l2 

13 

P V V  

0.0005 

0.0280 

o.0025 

o~o080 

0.0081 

0 ' 0 0 8 0 .  

0'4.489 

0'0907 

0.9505 

0'0203 

0.0036 

0-1920 

0.2539 

S t m  Observed 

3806&3808Gh. .80  
I >I 8 s  

I* 11 11 

3813 & 3823 Qr. 80 

3882 & 3875 Gr. 80 
11 II ,, 

2922 & 3919 Or. 80 
11 n 
12 11 II 

3902 & 3891 Qr. 80 
o ( I  II 

3922 & 3931 Or. 80 
11 II I* 

3 1  s, 11 

8974dc3945Gr.80  
11 11 

2233 Gr. 72 dc 5996 Gr. 80 
1, 11 I* I, 

2233 & 2238 Qr. 72 
( I  ,, I, 
,I I#  I, 

148 & 139 (fr. 80 
II 9 1  IV . 11 18 

2263 Gr. 72640470r.80 
I I) II ID 

157 & 170 Gr. 80 
)I I. 18 . 
19 IS I I  

188 Gr. 80 & 110 Qr. 72 
3, PI ID )I 

11 11 #I  11 

Date 

1892 

Nor. 26 
,I 27 
1, 28 

Nov. 28 

Nov. 26 
,, 28 

Nov. 26 
, 27 
9, 28 

Nov. 27 
, 28 

Nor. 26 
91 27 
sr 28 

Nov. 26 
,, 27 

Nov. 27 
13 28 

Nov. 26 
, 27 
,I 28 

h'ov. 26 
I, 27 
1$ 2 8  

Nov. 27 
I* 28 

Nov. 26 
,, 27 
I, 28 

Nor. 26 
2 ,  27 
11 28 

Distances 

o I 

16 43 

2 49 

18 30 

4 ra 

o 42 

4 rz 

15 16 

30 ga 

30 52 

o 54 

o 57 

13 1 2  

7 59 

Seconds of 
Co-latitude 

each 

Poultions 
of 

Telescope 
ditr~rig 

Obeervs- 
tlon 

E , W  
W, E 
E, W 

W, E 

W, E 
E. W  

W, E 
E, W 
WS E 

W, E  
E, W 

W, E  
E, W 
W, E  

W , E  
E, W 

W, E 
E, W 

E. W 
W, E  
E, w 

W, E 
E. w 
w, 1 

W, B 
EI W 

W, E 
E, W 
W, E 

E, W 
W, E 
E, W 

?dean 
of N.P. D's 

I 

o t tt 

63 0 1 4 . 1 2  
14.16 
14'19 

63 8 59'51 

62 40 43-31 
43'34 

62 48 30.09 
30.10 
30'11 

63 I 54.92 
54.43 

61 58 41'38 
41 '39 
41.40 

62 3433 .21  
33 ' 2 0  

6a 29 34-78 
34-76 

62 41 ~ 1 . ~ 1  
21 .19  
21.17 

62 28 37-32 
37.27 
37'aa 

6a 31 30.70 
30.68 

62 25 41-82 
41.76 
41-72 

62 55 40.45 
40'41 
40'36 

obser. 

Half of the 
Obeerred 

D~fferrnce of 
Zenltil l)~atanceu 

t I 

- 1646.01 
4.5'81 
46.50 

- 25 31.68 

+ 2 44'59 
44.73 

- 5 1 . 1 2  
0.68 
4-12 

- 18 26-57 
27.40 

- 15 14.09 
1.q.00 
12.68 

+ 855 .27  
55-73 

+ 13 54.21 
53.04 

+ 2 1-08 
5 .21  
4-95 

+ 14 50.26 
51 .60  
50.82 

+ 1 1  57'39 
57.17 

+ 1 7  46.25 
47'86 
45.88 

- 12 I 
I Z - . ? ~  
11.78 

Mean 
vnt1on i 

I, 

z 8 . 1 1  
28.35 
27.69 

27.83 

27.90 
28.07 

28'97 
29.42 
25.99 

28'35 
27.53 

27.19 
28.39 
28.71 

28.48 
28 93 

28'99 
27.80 

28.29 
26.40 
~ 6 . 1 2  

27.58 
a887 
28-04 

28'09 
27.85 

28.07 
29.62 
27.60 

21-03 
28.09 
27-58 

u 

28.05 

27.83 

27.98 

28:13 

27-94 

28.13 

28.70 

28'39 

26.94 

28-16 

27'97 

28.43 

27'57 



(273) ASTP1ONOMICAL LATITUDES 

767. Jam bdo-lat i tude 62" 43' + 

Summary. 

No. of pairs 25 
No. of observations 58 

Mean difference between observations taken E, W and those taken W, E = - 0'. 16 

d " .; 
.- 
2 %  

m 

14 

16 

16 

17 

18 

19 

e0 

21 

22 

25 

24 

25 

Observed Co-latitude (weighted mean) 62' 43' 28".03 + On.051 
Correction for Height above Sea-level + OV.03 

Final Co-latitude 62" 43' 28".06 
0 I ". I/ 

Astronomical Latitude (A) = 27 16 31-94 + 0.051 
Geodetic Latitude (G) = 27 16 28.88 

Deflection of plumb-line (A- G) - - + 3.06 

IJtars Observed 

241 k 199 Or. 80 
,I I S  3s 

247kl99Gr.80 
I I  I I  I S  

241 & 200 Or. 80 
$1 $3 I S  

247B200Qr.80 
11 I I  SI 

266 & 261 Qr. 80 

291 & 296 Or. 80 
I I  II IS 

294 & 296 Gr. 80 
I )  8 )  #t 

317 k 825 or. 80 
9 II , I  

81 ID 81 

329 k 850 Or. 80 
SB 19  *I 

9, t) I )  

a76 & 873 Qr. 80 
n ss I* 

$1 9 ( I  

241 Gr. 8 0 &  132G.72 
11 n 19 IS 

247 Qr. 80&132 Gr. 78 
,, ( I  t( 31 

Date 

1892 

Kov. 27 
38 28 

Nor. 27 
3 28 

NOT. 27 
1,  28 

Kov. 27 
,, 28 

Nov. 27 

Nov. 27 
, 28 

Nor. 27 
3s 28 

Nov. 26 
,, 27 
, 28 

Nov. 26 
r t  27 
9 1  28 

Nov. 26 
,, 27 
1. 28 

Nov. 27 
S, 28 

Nor. 27 
,, 28 

E:t{f 

o I 

2 0  35 

20 j a  

20 35 

so  32 

13 8 

9 44 

9 43 

5 19 

7 33 

8 8 

-10 44 

ao 41 

Mam 
of N. P. D'I 

. I -  

62 rq  20.54 
20.48 

61 27 3.11 
3.04 

61 24 15.22 
15.16 

61 2657 '78  
57'7a 

63 6 34';4 

62 58 27.70 
27'64 

62 59 14'82 
14-16 

61 32 42.2; 
42'21 
42'14 

63 3 16.83 
16.77 
16.70 

61 28 19.03 
18.95 
18.88 

62 32 21.92 
21.66 

61 35 4-48 
4.42 

Positions 
of 

Teleacope 
(luring 

Obserra- 
tion 

W, E 
Ea w 

W , E  
E, W 

W, E 
E, W 

W , E  
E, W 

E, W 

E, W 
WI E 

E, W 
w, E 

E, W 
w. E 
E, W 

W, E 
E, \V 
W, E 

W, E 
E. W 
W, E 

W, E 
E, 

W, E 
E, w 

Seconds of pl 
Half of the  Co-latitade 

Observed 
Difference of 

k i t h  D ' i e e s  bzb,"b,","h Man j a 

0.54 

0.01 

0.03 

0 . j ~  

0-43 

0'08 

0.16 

0.37 

0 . 2 0  

0.27 

0.56 

0.04 

p u e J  
0'2041 

0.0001 

0.0006 

0 . ~ 1 1 8  

0.1294 

0.0045 

0'0473 

0.1643 

0.0480 

0.0875 

0.2195 

o ' w l r  

ZPw=j ' 1332  

I II 

+ 19 6.31 
7'65 

+ 1 6  14'44 
25-45 

+ 19 13.97 
12.78 

+ 1 6  -31.09 
30.58 

- 23 7.14 

- 14 60.62 
58.82 

- 15 4;'.;2 
45'68 

+ 10 45.61 
46.66 
46.30 

- 19 49.21 
48.80 
48.79 

+ 15 10.37 
8.71 
8.96 

+ I I  5.71 
5.46 

+ 8 23.84 
23.24 

ration 

I 

26.85 
28.13 

27.55 
28.49 

29.19 
17.94 

28'8; 
28.30 

17-60 

27.08 
28.81 

27.50 
29.08 

27.88 
28.87 
28.44 

27'62 
27'97 
27.91 

29.40 
27.66 
27.84 

21.63 
17.32 

28.32 
27.66 

I 

27-49 

28'01 

18-06 

28.58 

27-60 

27-95 

28.29 

28.40 

27-83 

28.30 

27.47 

27-99 

LP 

0.7 

0.7 

0.7 

0.7 

0 .7  

0 '7 

0.7 

1.3 

I 

1 . 3  

0.7  

0.7 

= 22.5 



ABSTI1ACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

768. Kalianpur 6th visit*-Co-latitude 65" 52' + 
Latitude . . . 24' 7' Instrument-Zenith Sector No .  1 used ae Zenith Telescope 

in. 
Longitude ... 77 42 Mean Height of Barometer 28-29 

Height ... 1765 feet Mean Temperature 57O.3 

Observer-Captain G. P .  Lenox Conyngham, R.E. 

' For the firat Ire vieits to tl1i8 station rea No. 42, Volume XI of the Account of the Operatiow 4c .  

d 
!z .: 
Z a  .- 
& %  
22 

I 

1 

2 

3 

4 

Slam Observed 

256dt268Gr.80 
p, I(  I) 

285&2&3Qr.80 
I t  ST I I  

331 k 334 IL 10 
,, I t  I, 

350 & 368 Or. 80 
I S  3 B, 

368 & 373 Gr. 80 

Date 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

-- 

394 k 396 Qr. 80 
I ,  I #  

403 & 414Qr. 80 
9 ,  II  

418 k 434 Gr. 80 
I *  S t  o 

455 & 468 Qr. 80 
I )  I *  ,$ 

471 & 475 Gr. SO 
I I  3 )  I I  

483 & 613 Qr. 80 
9) t1 I I 

613 & 500 Qr. 80 
# I  I,  9, 

948 dc 977 GCr. 80 
I $  11 I ,  

994 & 998 Gr. 80 
I ,  ,, 

1010 dc 1021 Gr. 80 
9, 

Seconds of 
Co-lnlitude 

bzb:::!l 
vation 1 

0.1685 

1'4649 

0.9331 

0.2880 

1.1881 

0.0961 

1.0249 

0.1966 

0~0625 

0'409b 

0.4356 

2.09 

65 jj 14.91 
14'94 

6j 47 32.68 
32.70 

65 41 .39';7 
39'79 

6j 54 46'78 
46.79 

65 58 44.61 
44'6.3 

66 a 0.04 
0.04 

6; 53 43.75 
43'55 

65 56 14.38 
14'29 

66 4 36.09 
35'99 

65 49 47.68 
47'58 

g, w 

E. W 
W, E 

W, E 
E, \V 

E. W 
\f', E 

W, E 
E, W 

R. W 
W, E 

W. E 
E, W 

R,  W 
IT, J3 

E. W 
W, E 

W, E 
E, 'A' 

E, W 
W, E 

y2t:E 
Distances 

,, 10 

Jan. 9 
,, 10 

Jan. 9 
,, 10 

Jan. 9 
,, 10 

Jan. 9 
3 10 

Jan. 9 
,, 10 

Jan. 9 
, I  10 

Jan. 9 
,, 10 

Jan. 9 
It 18 

Jon. 9 
,, 1s 

Jan. 9 
,, 18 

o'j3 

1'57 

1.08 

0.60 

1.09 

0.31 

1.21 

0.53 

0.25 

0'64 

0.66 

47.31 

- 1 23'65 
24.15 

+ 5 15.82 
15.55 

+ lo 8.90 
9.26 

- I 57.94 
58.89 

- 5 5j-18 
54.j1 

- 9 9.49 
9.26 

- o 53'.3f 
j4.15 

- j ag'fz 
24'5.3 

- 1 1  47'24 
47.20 

+ 3 0.64 
1.70 

Mean 
of N. P. D's 

Positions 
of 

Telesvope 
during 

Obserya- 
tlon 

49.40 

51'28 
50'79 

48'50 
48'15 

48.67 
49'05 

48.84 
47.90 

49'43 
jo.12 

jo.5; 
50.78 

5oa~8 
49.60 

48.66 
49-56 

4Ae8j 
48.79 

g8-.32 
49.28 

P 34 

4 38 

7 15 

ro 24 

4 41 

lj 3.3 

25 24 

6 23 

3 40 

I 46 

0.1664 

2'4025 

0.2041 

0.2306 

Half of the 
Obserred 

Difference of 
Zenith Distances 

0 1  I 

6j3819.96 
19'95 

66 3 9.31 
9'35 

65 34 I I 0 0  
11'01 

65 40 13.19 
13'21 

65 41 2.07 

, 
IC, W 

E , W  
W, E 

W, E 
E, W 

E . W  
W, E 

W, E 

1899 o I 

15 43 

Jan. : I  j 9 

Jan. I 5 zj 
t 

P o w  

0'43 

1.55 

0.54 

0.61 

I 

- ? 
M . - 

I I 

+ r q  19.15 
28.99 

- 1 0  17.62 
19.01 

+ 18 39.68 
38.30 

+ rt 37-14 
36.62 

+ 1 1  48'50 

r* 

49.11 
48.94 

51.69 
50.34 

51-68 
49'32 

50'3.3 
49.83 

50'57 
49.99 

51'03 

48.38 

48186 

48'37 

49-77 

50.67 

49.99 

49'21 

48.82 

48.80 

Jan. 9 
,, 10 

Jon. 9 

o 

-- 

0.6 

1.0 

0.8 

0.8 

1'0 

1.0 

0.7 

0.7 

1.0 

1.0 

1.0 

4 j4 

4 55 

49'0.3 ; 0.9 

51.01. 1'0 
I 
I 

jo.00 

50'08 

0.7 

0.6 



ASTBOJSOMICAL LATITUDES. 

768. Kalianpur 6th visit-00-latitude 65" 52' + 
L 

d 
z .j a .- C 

2 0 
m 

16 

17 

18 

19 

20 

21 

92 

23 

24 

26 

26 

W 

28 

29 

30 

91 

32 

33 

S4 

Poritiona 
of 

Teleaoope 
doring 

Obserra- 
tion 

E , W  
W, E 

W, E 
E, 

W ,  E 

E, W 
W, E 

W, E 
E, W 

W, E 
w 

E, W 
W I E  

W, E 
& w  

W , E  
E.W 

E. W 
W I  E 

W, E , 

E, W 

W, E 
EI w 

E, W 
\Y, E 

E. W 
W, E 

W, E  
ES W 

W , E  
G W  

E.TV 
w, E 

W, 1C 
E, W 

E. W 
W, E 

6Lsm Obrerved 

l lOIk1127Gr .80  
I I  ~9 

1181 k 1193 Qr. 80 
, 

1206 k 1240 Or. 80 

1461 & 1272 Or. 80 
1 9 ,  1. 

1284 b: 1297 Qr. SO 
3, 

653 k 662 Gtr. 80 
II n I 

677 & 684 Or. 80 
1. I* 

590 k 677 Qr. 80 
w I I  I 

613&620Qr.80 
1 IS $1 

630 k 648 Or. 80 
IB ,I ,I 

648 k 633 Qr. 80 
31 ,I ,I 

686 dr 704 Qr. 80 
s I S  . I )  

707 6 686 Qr. 80 
,D p~ ,, 

721 & 789 Or. 80 
II 8 )  I B  

800 k 846 Qr. 80 
IS $ I  19 

8696.888 Qr.80 
$ I  $ I  I s  

1342 dc 1363 Or. 80 
I ,  I I  ,I  

1373 k 1890 Qr. 80 
8 s  I I  #I 

1390 k 1378 Qr. 80 
IS S I  11 

Date 

1899 

Jan. 9 
19 14 

Jan. 9 
,, 14 

Jan. 9 

Jan. 9 
14 

Jan. 9 . 14 

Jan. 11 
31 12 

Jan. 11 
r, 12 

Jan. 11 
,I 12 

Jan. 11 
, 12 

Jan. 11 
I ,  12 

Jan. 11 
, 12 

Jan. 11 
,. 12 

Jan. 11 
,, 12 

Jan. 11 
,S 12 

Jan. 11 
,, 18 

J a n  11 
,, la 

Jan. 11 
I, 1% 

Jan. I1 
12 

Jan. 11 
I, 12 

Mean 
of N. P. D'I 

0 1  a 

6 5 4 8 4 1 ' 7 4  
41.69 

65 57 1.3'zt 
13.18 

65 36 18.64 

65 j j  .31'21 
31.11 

65 59 12..34 
12.36 

66 3 26-70 
26.71 

66 I 61.75 
32'55 

66 3 0 .13  
0'13 

66 8 4 1 . 8 r  
41.81 

65 59 10.14 
10.15 

66 I 15'50 
15'Sa 

66 o 37-29 
37'29 

65 55 5.49 
5'49 

6 j  51 28.69 
18.69 

65 45 40.36 
40.06 

654412 .64  
1a.63 

65 52 11.9a 
"'93 

65 55 5.75 
5-76 

65 38 0.00 
0.01 

PI 
I 
1 - 
M .- 

1'0 

1.0 

0.5 

0.8 

1'0 

''0 

0.1 

0 . 7  

"0 

0 '7 

0 '7 

0'7 

0'7 

1'0 

0 '8 

0 '8  

1.0 

0'1 

0.6 

Ezttf 
Dis~mcee 

D I 

3 55 

a l o  

3 41 

11 33 

7 59 

I 4 

o 11 

o l a  

11 39 

a 13 

2 15 

I 14 

I 19 

18 43 

8 46 

1.3 a 

I 33 

I 44 

I 17 

Hslf of t.hs 
Obaervrd 

Differonce of 
Zenith Distances 

I a 

+ 4 0 

7.14 

- 4 33.84 
15'4; 

+ 16 31.03 

+ 17 16.72 
19'41 

- 6 11.66 
12.81 

- 10 37.19 
36.81 

- 8 4.1.48 
43.18 

- ro 10.76 
9'97 

- 1 5  51.78 
51.04 

- 6 19.75 
18.96 

- 8 26.17 
13.82 

- 7 47'53 
46.11 

- a 16.77 
15.91 

+ t 18.81 
ao.oa 

+ 7 9'38 
8 - 1 5  

+ 8 27'9.3 
a6.38 

+ o .~6.56 
37'15 

- a 15-17 
15'77 

+ 14 50'0.3 
49'60 

0 

0'33 

0.92 

0 . 2 1  

0.82 

0'15 

O.'j 

0'04 

0.30 

o ' ~  

1 '33  

1.05 

0.96 

0'31 

1.36. 

0'48 

0.33 

0'37 

0.77 

0.36 

P v c  

o ' b d l ~ ~  

0.8464 

o.ozal  

0.5379 

o - o a ~ j  

0 . 0 6 ~ 5  

O'OOII  

0.0630 

0'1936 

1'1382 

0.7718 

0.6451 

0.0673 

I-84p6 

0.1843 

0'0871 

0.1369 

0'4150 

0.0776 

Seconds of 
Co-latitude 

b:b:i:-h 
vation 

r. 

Man 

I 

I ;  
49'44 
48.83 

49'37 
47.71 

49'67 

48.93 
51-63 

49.68 
49.54 

49.51 
49'90 

49.17 
4 g ' j j  

49.37 
50.16 

50.03 
49'77 

50.39 
51-19 

49.3.3 
51.68 

49.76 
51.08 

48.72 
49'58 

47.50 
48.71 

49.74 
4 8 . a ~  

50'57 
4 . 0 1  

49'48 
50'18 

50'48 
49'99 

50'03 
49.61 

49-13 

48.54 

49.67 

50.28 

49'61 

49-11 

49'42 

49-76 

49.90 

50.79 

jo.51 

50.42 

49.15 

48.10 

48.98 

49.79 

49'83 

50'13 

49.81 



ABS!FEACTS AND SUMMABIES OF OBSEBVATIONS AND RESULTS. (276) 

768. Kalianpur6thvisit-Co-latitude6s0 5 2 ' +  

No. of pairs 44 

No. of observations 87 

J 

Meen difference.between observations taken E, W and those taken W, E = - On'.28. 

Observed Co-latitude (weighted mean) 6 2  52' 49"-46 + 0".079 

Corxction for Height above Sea-level + Ow-07 

Astronomical Latitude = 21s0 7' 10"'-47 + OY.079 

This. value waa corrected for variation of latitude and printed on p. (34) as !&O 2' 10m59, 

Pb* dher  j ive- valuer o f  the Adronomical Latitude ree pp. (38) and (3L). 

g .!J - n, 
.!?! * L o 

m 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

8econds of 
Co-latitude 

bzb:~! 
vation l i  

Halt of the 

D ~ ~ ~ , " , d o f  
Zenith DLtDom 

t. N 

+ lo 21.96 
21.34 

- 17 41.30 
41-26 

+ 9 33.13 
30.99 

+ 3 21-29 
1 

- I 3j.39 
33'14 

+ lo  21.91 
24.24 

- 6 57.95 
57-91 

- 6 44.80 
43';s 

- 3 15.85 
35-45  

+ la  30.38 
28.78 

PI 
I 

% .- 

1'0  

1'0 

0'7 

0'7 

1'0 

0.7 

0'; 

0 .7  

0 ' 7  

1'0 

Stam Obeerved 

1414 k 1469 (fr. 80 
IS )I ,S 

1470 k 1474 Qr. 80 
I #  I ,  

1483 & 1408 Br. 80 
,. ,, 

1498 k 1507 Qr. 80 
I S  I I  

1520 Jr 1547 Or. 80 
r l  r l  

1572 & 1677 Qr. 80 
a 9 )I  

1880 61 1573 Qr. 80 
3, I# I,  

1695 & 1617,Qr. 80 
,* I,  0 

1617 & 1621 Qr. 80 
,I 9 ,  s* 

1632 k 1646 Qr. 80 
I,  ,, 

x 

48.16 
48-67 

49.53 
49.60 

50'73 
48.63 

49'34 
49'40 

47.23 
49'52 

47.55 
48.91 

49.00 
49'09 

48-24 
49'33 

49-12 
49.58. 

50'03 
48-50 

of l?e?D'~ 

0 1  I 

65 42 26-30 
26'33 

66 lo 30'83 
30'86 

65 43 17.60 
17'64 

65 49 28-05 
28.08 

65 54 12-62 
23-66 

65 42 24.63 
24'67 

65 59 46.93 
47'00 

65 59 33'04 
33.11 

65 56 14.97 
'5.03 

65 40 19.65 
19.73 

a 

18% 

Jan. 11 
#I 12 

Jan. 11 
,, 12 

Jan. 11 
,. 12 

Jan. 11 
1 12 

Jan. 11 
r, 12 

Jan. 11 
, 12 

Jan. 11 
, 12 

Jan. 11 
1, 12 

Jan. 11 
Ir 12 

Jan. 11  
,, la 

%iyki' 
DisLances 

I 

-3 56 

5 18 

8 35 

8 a8 

5 58 

I r  33 

11 16 

a ra 

a 25 

11 25 

I 

48.47 

49'57 

49.68 

49'37 

48-31 

48.23 

49'05 

48.78 

49'35 

49.27 

t 

0'99 

o 's l  

0 .21  

0'09 

1'09 

1 '%3 

0 

0.68 

0 . 1  

0'19 

Poaitiona 
of T~:zr 

Obeerra. 
tion 

W, E 
W, E 

E. W 
W, E 

W, E 
E, W 

E, W 
WS Ic 

W, E 
X, IV 

E. W 
W, I 

W, E 
E, w 

W, E 
E, W 

E, W 
Ws E 

W, E 
E, w 

Z P - 4 I Z P D W - ~ I . ~ ~ ~ ~  
d 

P o 0  

0.9801 

o-0121 

0.0339 

0'0057 

1.1881 

1.0590 

0.1177 

oS3a37 

0.0085 

0'0.361 



A S ~ N O M I U A L  LATITUDES. 

Latitude .. . 24' 0' I ~ t r u m e n t - Z e n i t h  Sector No. 1 used as Zenith Telescope 
In. 

L o n g i t u d e  ... 77 46 Mean H e i g h t  of Barometer 28.09 

H e i g h t  ... 1780feet Mean Ternperafure 68O.O 

Observer-Captain G .  P. Lenox Conyngham, R.E. 

d z .; 
Z a  .- - Y (  

a 0 
m 

1 

B 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 B 

13 

I4 

15 

Stars Observed 

1363 & 1373 Gr. 80 
$9 I, 3 

1373 & 1390 Gr. 80 
)I I I 

1383 & 1390 Or. 80 
I I  P I  t 

1383 & 1363 Gr. 80 
I I  ) I  

1396 dc 1397 Qr. 80 
I I I  

1405 dc 1436 Qr. 80 ' 
s (I 9 ,  

1436 & 1416 Gr. 80 
> I  IJ  I I  

1459 k 1406 Gr. 80 
11 I ,  9 1  

1470 & 1474 Gr. 80 
I 18 1, 

1482 & 1483 Qr. 80 
,, In  , I  

1483 dc 1498 Gr. 80 
1 1  Is 1 3  

1498&1507Gr.80 
I ,  $ 9  ,I 

1507 dc 1482 Qr. 80 
1 1  s 18 

1520 & 1547 Gr. 80 
)I 9 2  $ 9  

1793 & 1799 ffr. 80 
1 3 .  11 31 

C 

~~~'~' 
Distances 

t 

I 40 

I 44 

I 58 

I 54 

6 r 

3 23 

3 15 

3 36 

5 18 

8 34 

8 34 

8 28 

8 28 

5 58 

8 4 

Date 

1898 

Bob. 23 
9 ,  26 

Feb. 25 
3 26 

Feb. 25 
,+ 26 

Feb. 25 
,, 26 

Feb. 25 
IS 26 

Peb. 25 
,, 26 

Feb. 25 
3 26 

Feb. 25 
,S 26 

Feb. 25 
, 26 

Feb. 25 
,, 26 

Feb. 25 
9 ,  26 

Feb. 25 
I 26 

Feb. 25 
,, 26 

Fob. 26 
, 26 

Feb. 25 
,r 26 

PI 
I 
f: 
+ w .- 

0.7 

0-7 

0.7 

0.7 

1.0 

0.7 

0'7 

0.7 

1.0 

0.7 

0 . 7  

0.7 

0'7 

1.0 

1.0 

Posit io~~s 
of 

Teie~cnpe 
during 

Observa- 
tion 

E, W 
w, E 

W, E 
El w 

W, E 
E, W 

W, E 
E, W 

E, W 
m, E 

W, E 
E, W 

E, W 
W, E 

E, W 
w3 E 

E, W 
JV, E 

W, E 
E, 'iv 

E, W 
W, E 

W , E  
E, W 

E,W 
W, E 

W, E 
E, W 

E, W 
W, E 

c 

i--- 

0.12 

0.0.; 

0.44 

0.31 

0.93 

0.18 

0.70 

0.94 

0.26 

0.02 

0.84 

0.62 

0.20 

0.52 

0.22 

Pow 

o.oror 

0.0006 

0.1355 

0.0673 

0.8649 

0.0227 

0'3430 

0.6185 

0.0676 

0.000~ 

0.4939 

0.2691 

0.0~80 

0'2704 

0.0484 

Afaan 
of N. P. D's 

D , 8, 

65 59 24.81 
24.82 

65 5 j 4.90 
4.86 

66 9 27.20 
27.16 

66 13 47.16 
47.12 

66 2 45.69 
45'65 

65 50 15.53 
15'49 

65 58 40.36 
40.31 

66 a 52.08 
52'0.3 

66 10 30.22 
30.17 

65 43 49.47 
49'41 

65 43 16.90 
16.90 

6j4927.44 
27'39 

65 48 59.95 
59'90 

65 54 22.1.3 
22.09 

65 57 55.74 
55.69 

Halt of the 
Observed 

Difference of 
Zenith Distances 

I n 

+ o 52..31 
51.89 

+ 5 I 2-49 
11.88 

- 9 9.35 
~o'oj 

- 13 29.53 
30.04 

- 2 -30.39 
28-72 

+ xo 0.46 
1-23 

+ I .?5.8; 
38'95 

- 2 34.18 
33'98 

- 10 12.57 
14.26 

+ 17 27.54 
27'62 

+ 16 59.94 
58.61 

+ l o  48.67 
49.35 

+ I I  16.26 
18.37 

+ 5 53'57 
55'25 

+ r 23.25 
19.84 

Seco~lds OF 
Co-latitude 

bzbt,",","h Mean 
vation 1 

H 

I;.IZ 
16.71 

13.39 
16.74 

17.85 
17.11 

17.63 
17.08 

I 5.30 
16.93 

1j.99 
17.71 

16.23 
19.26 

17.90 
18.oj 

17.65 
1j.91 

17.01 
17.03 

16.90 
15.51 

16.11 
16.74 

16.21 
18.27 

15.j0 
17.34 

18-99 
1j.j.3 

H 

16.92 

17.07 

17.48 

17.35 

16.11 

16.86 

17'74 

17.98 

16.78 

17-02 

16-20 

16.42 

17'24 

16-52 

17'26 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AI!?D RESULTS. (277) 

769. Kam k hera-40-latitude 66" of + 
p( 

II 

0'7 

0.7 

1.0 

1.0 

1.0 

1.0 

0-7 

0.7 

0.7 

0.7 

0.7 

0-7 

1.0 

1.0 

1.0 

0'7 

0.7 

0'7 

Half of the 
Observed 

Difference of 
Zenith Dlatancee 

t o  

- 7 35.00 
32.15 

- I 6.35 
3'86 

- o 0.18 
1-16 

- 5 "-24 
19-17 

+ 15 53-05 
54-76 

+ 4 1-1 7  

1-44 

- 4 18-42 
18.54 

- 1 0  7'7a 
7-38 

+ lo 29-75 
29-25 

+ 14 37'98 
36-44 

+ 11 36'64 
34.54 

+ 19 9-44 
6'4a 

+ 3 4.R6 
3.83 

- 7 31.44 
29'9a 

- I I 

aj'1j 

+ I 5.01 
5.67 

+ 4 48.67 
48.78 

+ 17 54-00 
53.73 

Beoonds of 
Co-latltude 

v 

0.28 

0.15 

0.86 

o-oa 

0.65 

1-16 

0.15 

0.67 

0'38 

0.71 

0.50 

0-33 

0.38 

1.17 

0.36 

0.32 

1.02 

1-05 

d 
z .% 
71 2 

5" 

16 

17 

18 

19 

20 

a1 

2% 

23 

24 

26 

26 

27 

28 

29 

80 

31 

82 

83 

b:bi~-h 
vation 

l 

P v v  

0'0549 

0.0158 

0'7396 

o'ooo) 

om4aa5 

1-1356 

0.0158 

0.3142 

O*IOII 

0.3529 

o.17jo 

0'0762 

0.1444 

1'6129 

0.1196 

0.0717 

0.7283 

0'7718 

Stam O b ~ e n e d  

1817 & 1843 Qr. 80 
18 88 11 

1843 & 1819 Gr. 80 
)I 8 91 

1646 & 1867 Gr. 80 
11 91 81 

1879 & 1886 0.1. 80 
V D  81 u 

869 & 888 Or. 80 
I* (I 8) 

gCBkglfQr.&3 
IS (I ., 

994 & 998 Or. 80 
18 V l  II 

999&994Gr.80 
(, 8 )  I, 

1010 k 101\ Gr. 80 
I, 11 3, 

1057 k 1010 Qr. 80 
t I) 11 

1104 k 1127 Qr. 80 
11 I )  I, 

1144 k 1104 Qr 80 
II I, I. 

1181 & 1198 Qr. 80 
I 31 I I  

1206 & 1223 Br. 80 
,* ,, I )  

1266 & 1265 Qr. 80 
S, I II 

1284 & 1297 Or. 80 
o 11 11 

1297&1298Qr.80 
I )  

1672 k 1577 Or. 80 
IP 18 o 

H 1899 

Feb. 26 
s* 26 

Feb. 26 
m $6 

Feb. 26 
r j  26 

F e b  26 
, 26 

Beb. 26 
8, 27 

Feb. 26 
,I 27 

Feb. 26 
,I 27 

Feb. 26 
11 a7 

Feb. 26 
27 

Feb. 2fi 
,, 27 

Feb., 26 
27 

Fob. 26 
27 

Feb. 27 
$ 3  28 

Feb. 27 
,, 28 

Fab. 27 
St 28 

Feb. 27 
, 28 

Feb. 27 
,, 28 

Feb. 27 
18 28 

Poaitione 
of 

Telescope 

g 
tion 

W, E 
as W 

E, W 
W, E 

E, W 
W, 

W, B 
E, W 

E, W 
w ,  1 

E , W  
W, 

W, IP 
1 ,  w 

E,W 
WI E 

E, W 
W, E 

W,E 
E, W 

W, E 
E, W 

E, W 
WS B 

W, E 
XI W 

W, E 
EI W 

E, W 
w, 

W, E 
E, W 

E , W  
w, It 

W, E 
I% w 

:zt~f 
Diatanoee 

a f 

20 19 

ao a3 

a1 40 

19 4% 

13 a 

6 a2 

3 40 

3 56 

1 47 

I 43 

3 55 

4 a 

a ro 

3 lo 

I 33 

7 58 

8 1 

1s 33 

Ti 
Mean 

of N. P. D'B 

* t o  

66 7 50.35 
5°'32 

66 za 12-31 
~2.27 

66 o 16.86 
16.83 

66 5 37.~4 
37-20 

65 u 22-48 
22.49 

655614-07 
14-07 

66 4 35.67 
3sm67 

662025'26 
aj.26 

65 49 47-17 
47-16 

65 45 39'1a 
39-11 

65 48 40.96 
40.94 

65 41 8-79 
8-78 

65 57 12-33 
12.30 

66 7 49-00 
48.98 

66 17 39-96 
39'93 

65 59 11.40 
11.37 

655527.31 
af'27 

65 42 24-25 
24' ao 

15.35 
18.17 

15-96 
18'41 

16.68 
15-67 

16-00 
18.03 

15-53 
11-25 

15-24 
16-51 

17.15 
I 

17'54 
17.88 

16.91 
16.41 

17.10 
15.55 

17-60 
15.48 

18.a3 
15'ao 

17'19 
16.13 

17.56 
19.06 

17'99 
16.80 

16-41 
17'04 

15.98 
16.05 

18.25 
17-93 

16-76 

17-19 

16-18 

17.01 

16.39 

15-88 

17-19 

17-71 

16.66 

16-33 

16.54 

16-71 

16.66 

18-31 

17-40 

16.7% 

16-01 

18-09 



A8TBONOMICAL LATITUDES. 

760. Kam k h era-Co-latitude 66" o' + 

Summary. 

No. of pairs 42 
No. of observations 84 

d 
z .$ 
7 & 
'5 2 
rn 

34 

35 

36 

37 

88 

39 

40 

41 

4!2 

Mean difference between observations taken E, W and those taken W, E = + 0".02 
Observed Co-latitude (weighted mean) 66' 0' 17" -04 + 01'.069 

Correction for Height above Sea-level + 0"-07 

8h-n Oherred 

1680 & 1572 Gr. 80 
$I I$  I, 

1596 k 1617 Gr. 80 
I, II I) 

1617 & 1621 Gr. 80 
II #I I I  

1629 k 1647 Gr. 80 
*I *I II 

1666 & 1668 Qr. 80 
a 11 11 

1701 & 1703 Or. 80 
I, II 18 

1714 & 1728 Qr. 80 
II 11 IS 

1730 & 1733 Gr. 80 
91 II 

1751&1759Gr.80 
II 11 YI 

Final Co-latitude 66" 0' 17"-11 

0 1  # w 

Astronomical Latitude (A) = 23 59 42.89 + 0.069 

Dale 

1899 

Feb. 27 
*, 28 

Feb. 27 
11 28 

Feb. 27 
tr 28 

Feb. 27 
,I 28 

Feb. 27 
11 28 

Peb. 27 
11 28 

Feb. 27 
11 28 

Feb. 27 
sr 28 

Beb. 27 
$1 28 

Geodetic Latitude (G) = 23 59 44.93 

I 

c4 

I 

0.7 

0'7 

0.7 

1.0 

1.0 

1'0 

1.0 

1'0 

1.0 

= 34'5 

Seconda of 
Co-latitude 

b:b:::-h 
vation - 7 - j  a X 

17.82 
19.60 18'71 

17-38 
17.a~ 17-30 

17.44 
17.11 17-28 

17.43 
17'93 17.68 

16.95 
15.84 16-40 

17.46 
18.98 18.12 

16.55 
16.3a 16-43 

17.49 
17.58 1 

17-56 
16.50 17.03 

LP 

Mean 
of N. P. D's 

- I N  

65 59 46.68 
46.63 

65 59 32'80 
32'75 

65 56 14.78 
14'73 

66 11 0.55 
0.50 

66 14 14.84 
14.78 

66 13 39.41 
39'35 

66 4 14-58 
'4'53 

66 r 20.74 
20.70 

661152.50 
52.46 

Deflection of plumb-line (A-G) = - 2-04 

?zt;llf 
Diatance6 

a t  

11 16 

a ar 

a ts 

17 18 

o 14 

9 8 

7 17 

4 33 

17 10 

Halt of the 
Obaerved 

Difference of 
Zenith Diltancea 

I I 

+ o 31.14 
32.97 

+ o 44'58 
44-48 

+ 4 1.66 
1.38 

- lo 43.11 
4a.57 

- 13 51-89 
58.94 

- 13 I 

a0.37 

- 3 58-03 
58.21 

- 1 3'25 
3'12 

- X I  34.94 
35'96 

Position8 
of 

Telescope 
during 

obserra- 
tion 

E, W 
W, E 

W, E 
En W 

E, W 
W, E 

W, E 
XI W 

E, W 
WY 1 

E, W 
WI E 

W, El 
1, w 

E, W 
w, E 

W , E  
E, W 

o 

1.67 

0.16 

0.24 

0.64 

0.64 

1.18 

0.61 

0'50 

, 0.01 

P o w  

~ . g p a  

0'0473 

0.0403 

0.4096 

0.4096 

1.3924 

o.37ar 

o'a500 

o.ooor 

ZPw-14.9766 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

770. Kan heri-Co-latitude 71'' 30' + 
Latitude ... 18'30' Instrument-Zenith Telescope 

in. 
Longitude ... 75 46 Mean Height of Barometer 27-42 

Height ... 2610 feet Mean Temperature 6e.O 

Obreruer-Lieut. G.  P .  Lenox Conyngham, R.E. 

Half of the 

DiEerence Observed of 
Zenith Distances 

I I 

+ 8 17-44 

- j 41-49 

- 9 49.89 

- a 45.01 
45-71 

- a6 40.31 
39.57 

- 14 53.99 
54-80 

+ r 59-11 

+ [ I  51-66 
51-03 

- 4 31-92 
33.68 

+ 4 32.40 
31.55 

- 8 30.52 
30'13 

- 18 13-48 
13.53 

+ 2 59-26 
60.35 

+ 1 9  36-26 
34.48 

+ 3 0  4-90  
5.84 

Beconds of 
Co-latitude 

by each 

\ 

p( 

P 
2 
M .- 

0.7 

0.5 

0.5 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

1.0 

1.0 

0.7 

0.7 

1.0 

1'0 

DU. 

1893 

Feb. 6 

Feb. 6 

Feb. 6 

Feb. 6 
1, 9 

Feb. 6 
I ,  9 

Feb. 6 
11 9 

Feb. . 9 

Feb. 6 
, 9 

Feb. 6 
,r 9 

Feb. 6 
1, 9 

Feb. 6 
I, 9 

Feb. 6 
,, 9 

Feb. 6 
3, 9 

Feb. 6 
,, 9 

Feb. 6 
11 9 

d 

:'I .- 
g% 
cn 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

obser- 

Mean 
of N. P. D'I 

e t  I 

71 oa 10.48 

71 34 19.54 

71 40 a8.86 

71 33 z j ' j o  
13'35 

71 57  17-55 
17.61 

71 45 32.60 
31.66 

71 28 37-90 

711846 .66  
46'70 

7 1 3 ~ 1 1 ' 4 4  
nI.47 

71 26 6.49 
6.5a 

71 39 8.90 
8-93 

71 48 5a.01 
5a'oa 

71 27 37.83 
37'85 

7111  2.16 
a.17 

71 031.65 
31 '65 

Btur  Obrerrd  

603 C 628 Qr. 80 

683 & 664 Qr.80 

664 & 677 Qr. 80 

677 & 680 Qr. 80 
I, Is o 

69.2 k 698 Gr. 80 
, I  ,I 91 

698 k 703 Qr. 80 
8 ,  $1 II 

704 Qr. 8 0 k  566Gr. 64 

f 2 7 k 7 6 4 Q r . 8 0  
IS 11 I I  

764k792Cfr.80 
JI 91 11 

803 Qr. 8 0 k  622 Gr. 64 
,, 11 IS 11 

813 Gr. 80& 639 Qr. 64 
I, I* 1, 19 

856 k 874 Gr. 80 
I* II ID 

874Gr. 80 k 678 Or. 64 
,I 11 91 I )  

902Gr.80kSlSQr.72 
#I IS *I 11 

617Qr.72k915Qr.80 
It I1 11 ID 

Mean of 
Zenith 

D'&lnc- 

D I 

l a  56 

3 18. 

j ra 

3 5 

o 46 

o 34 

4 3 

4 4 

4 a1 

5 13 

j 6 

15 27 

15 8 

j 1 

13 8 

Mean 

s 

0.3 

0.1 

0.9 

0.2 

0.5 

0.1 

1-0 

0'1 

0.0 

0.4 

0'5 

0.4 

0.5 

0.6 

I 

Positions 

Tifzr 
Observa- 

tion 

W, E 

E, W 

WJ E 

E, W 
W, E 

W, E  
EI w 

E, W 
W, E 

E,W 

W , E  
E, W 

E , W  
W, * 
W, E 
E, W 

E, W 
W, E 

W, E 
E, W 

W 
WS E 

W , E  
E, W 

. E , W  
W, E 

P.. 

0.03 

0.01 

0'41 

0-03 

0.18 

0-or 

0'70 

0'01 

0.00 

0.86 

o ' t s  

O . I J  

0.18 

0.36 

1'11 

vation I s  
I 

37.9 

38-0 

39'0 

38'3 
37.6 

j7.a 
38.0 

38'6 
37'9 

37.1 

38'3 
37.7 

38'5 
37.8 

38'9 
38.1 

38.4 
38.8 

38'5 
38.5 

. Z ~ . I  
38.2 

38.4 
36.6 

36.5 
37'5 

I 

37.9 

38.0 

39.0 

37.9 

37.6 

38'1 

37.1 

38.0 

38'1 

38.5 

38.6 

38.5 

37.6 

37'5 

37'0 



ASTBONOBllCAli LATImJDE8. 

770. Kan heri-Co-latitude 7 I" 30' + 

d 
& .$ 

3 8, 5% 
m 

16 

17 

18 

IS 

, m  

21 

22 

28 

24 

26 

1 

21 

88 

M) 

a1 

32 

88 

S1 

1 

Stan 0beene.d 

943 kg46 &. 80 
)I BP 11 

946 & 962 Qr. 80 
98 o 91 

977 & 999 Or. 80 
I#  9 o 

672Gr.72kl038Qr.80 
II o I 11 

1037k1048Gr.80 
91 n II 

1043 & 1058 Qr. 80 
9s 91 11 

1058 & 1067 &. 80 
PI 81 I# 

604Qr.72kl070Qr. 80 
. u 18 9, I) 

1104 & 1130Qr. 80 

1161 & 1178 Gr. 80 
IS ns #a 

1175 Qr. 80kWQr .  72 
1s 1s I# #I 

1184 k 1197 Qr. 80 
#I  IS V, 

1206 & I n 8  &. 80 
o 1s n 

1250 Br. 80k716 Qr. 72 
11 ss I) #I 

12& & 1272 Gr. 80 
8 )  #a I# 

1282 k 1287 Qr. 80 
11 3 11 

937 Qr.&L& 1309 Gr. 80 
ID w 81 If  

1511 & 1327 Gr. 80 
IS 81 01 

1349 & 1368 Gr. 80 
8 II I, 

- 
Seconda of h 

Half of the Co-latitude 
Observed 

Difference of o 

0.4 

0.7 

1.1 

1.2 

o'.4 

0.1 

0'2 

0.4 

0'4 

0'4 

0.2 

1'0 

0'5 

0.8 

0.0 

0.5 

0.1 

0.1 

0 .3  

D.ta 

1898 

Feb. 6 
9, 9 

Peb. 6 
,, 9 

Feb. 6 
s 9 

Feb. 6 
9,  9 

Fob. 6 
,, 9 

Feb. 6 
81 9 

Fob. 6 
,, 9 

Feb. 6 
1, 9 

Fob. 6 

Feb. 6 
1r 9 

Fob. 6 
1, 9 

Fob. 6 
1. 9 

Feb. 6 
,S 9 

B'eb. 8 
9 1  6 

Feb. 8 
1, 6 

Feb. 8 
,I 5 

Feb. 8 
1, 5 

Feb. Z 
1, 6 

Peb. 8 
,, 6 

Pow 

0.11 

0.34 

1 . ~ 1  

1.44 

0'" 

0.01 

0.03 

0.16 

0.11 

0.16 

0'04 

1-00 

o n r 5  

0.64 

o-ao 

0.15 

0.04 

0.01 

0 . q  

0.7 

0.7 

1.0 

1'0 

0'7 

0.7 

0 '7 

1.0 

0'7 

1'0 

1'0 

1'0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

II 

37'7 

37'4 

39'2 

39'3 

37'7 

38.1 

37'9 

37.7 

37.7 

3 7 . 7 .  

37'9 

37.1 

38.6 

37-3 

38.1 

38.6 

37.9 

38.0 

38.4 

t n 

+ y 15'04 
IS-SO 

+ 17 21-38 
q . 8 8  

+ 13 16.04 
15.51 

- 1 5  52.57 
53'72 

+ 2 8  4-48 
4 4 7  

+ 11 36.01 
38-42 

- 6 10.94 
9'54 

- 32 I 

14-33 

+ 5 35-96 

+ 7 38.77 
39.67 

- 10 41-83 
43'31 

+ 11 8.49 
7.26 

- 4 26.31 
25-86 

+ 12 3-08 
3.39 

+ 4 44-98 
43'89 

- 3 60.69 
58.42 

- o 10'94 
10.02 

- 8 58.37 
38.93 

- I 50.06 
50.16 

T2tf 
Dintencon 

o t 

a 4 

a 18 

I a 

5 16 

4 11 

4 17 

4 g 

5 a2 

I a 

10 a8 

15 47 

5 ga 

a 19 

I 58 

6 41 

9 55 

16 a1 

o a6 

I 43 ' 

u 

37'5 
38.0 

36-1 
38.7 

39'5 
38.9 

39'9 
38.7 

3i.7 
37'7 

37.0 
39.4 

37-a 
38.6 

37.8 
37'6 

37'7 

37'3 
~ 8 . 2  

38.7 
37'2 

37.8 
36.5 

38-4 
38.8 

37.1 
37.5 

38-7 
37.6 

37.5 
39.7 

37.5 
38'4 

38.3 
37.7 

38'5 
38.4 

Positions 
of 

Telescope 
during 

Obeerva- 
tion 

E , W  
W I ~  

W, E 
E I  W 

E, W 
W, E 

w , E  
E,  w 

E , W  
w. a 

W, E 
E, W 

E, W 
W, 1 

W, E 
HI, w 

E, W 

E, W 
w, 

W, E 
a# W 

W, E 
E, W 

E, W 
W1 E 

E ,W 
W, E 

W, E  
BIB w 

1 . W  
WI E 

W, E 
E, W 

E, W 
w, h: 

W, E 
E, W 

M s w  
of N. P. D'r 

e t  u 

70 58 12'51 
22.51 

71 13 14.79 
14-78 

71 17 23-43 
23.41 

714631.46 
32-45 

71 233.24 
33-13 

7x19 1.04 
I '03 

71 36 48.17 
48-16 

7 1  a j1.98 
51.9; 

71 a 1 . 7  

71 ta  58-55 
58'54 

71 41 20.49 
lO.47 

71 9 19.18 
29'25 

71 35 4.71 
4-10 

71 18 34-11 
34'11 

7r 25 53-70 
53'69 

71 34 38.1; 
38.16 

71 30 48.43 
48.41 

71 39 16.68 
16-67 

71 3% 28.56 
28.56 



ABSTIlACTS AND SUMMBRIXS OF OBSERVA!l!IONS AND RESULT9. (281) 

770. Kan heri-Co-latitude 71" 30' + 

P v v  

0.15 

0-04 

a.64 

1-00 

0.04 

1-21 

o.01 

0.06 

osoo 

0.08 

0.01 

0.03 

0.01 

0.06 

0.45 

0.01 

0'36 

0.06 

0'18 

0'34 

g .3 
T % 
'E s 
a o m 

86 

36 

87 

38 

89 

40 

41 

rLa 

43 

44 

46 

46 

47 

48 

49 

60 

61 

6!2 

63 

54. 

8tua Obrerrd 

1378Gr.8Ok801Qr.72 
19 I I I  

140tk1401,Qr.SO 
11 II I I  

1411 Qr. 80 
I* V I  

1413 & 1442 Or. 80 
II II 9, 

1460 & 1463 Qr. 60 
II II  81 

1470 Qr. 80 
II  19 

liLSOk1489Gr.80 
I I I  I t  

1489 &I493 Qr. 80 
II  IS 19 

1604 & 1611 Gr. 80 
IS I) IS 

1529 & 1633 Gr. 80 

1633 & 1636 Gr. 80 

1636 & 1541 Gr. 80 
II 11 I) 

1564 & 1673 Gr. 80 

1672 & 16% Or. 80 
I S  13 I I  

1603 & 1617 Gr. 80 

1631 & 1628 Qr. 80 
w 1, 9s 

1646 Qr. 80 & 967 Gr. 72 
I, I( $8 I I  

1705 & 1717 Gr. 80 

1727 & 1743 Or. 80 

1762 k 1793 Gr. 80 

i::t:f 
Di8tanoes 

o I 

4 19 

g a 

o X I  

I 17 

14 44 

o 3 

rr  a3 

la 19 

6 19 

j 30 

j 9 

3 lo 

6 56 

6 42 

3 35 

8 33 

17 qg 

9 ;r 

15 53 

a aa 

Dab 

1893 
Feb. 3 

11 5 

Fob. 3 
1, 6 

Feb. 8 
IS 6 

Feb. 3 
11 5 

Feb. 3 
,, 5 

Feb. 3 
I, 5 

Reb. 3 
I S  6 

Feb. 3 
,, 6 

Feb. 3 
31 6 

Feb. 6 

Feb. 5 

Feb. 8 
11 5 

Fob. 6 

Feb. 8 
,, 6 

Feb. 3 

Feb. 3 
6 

Feb. 3 
IS 6 

Fob. 7 

Feb. 7 

Feb. 7 

o 

0.5 

0.2 

0.8 

1'0 

0.2 

1.1 

0.1 

0.3 

0.0 

0'4 

0.1 

o'a 

0.1 

0.3 

' 0'8 

0.1 

0'6 

0'3 

0'5 

0-7 

Poeitions 
of 

Teieacope 
during 

Observa- 
tlon 

E, W 
WI E 

W , E  
EI W 

E, W 
WI E 

W, E 
E, W 

E, W 
WI E 

W, E 
En W 

E,W 
W, E 

W, E 
EI W 

E, W 
WI E 

El W 

W, E 

W, E 
EI w 

W, E 

W, E 
Et w 

El W 

W, E 
E, W 

E, W 
W, E 

El W 

W, E 

E, W 

Mean 
of N. P. D'I 

* I  I 
71 a2 1.11 

2.21 

7127j5.66 
35'65 

71 19 26.56 
26.56 

71 19 17'58 
17'58 

71 33 13'1~ 
13.23 

71 a7 9-00 
9.01 

711328.23 
28.15 

71 19 5a.41 
52'43 

71 25 31.40 
37'41 

71 4 16.15 

71 aj 28.82 

71 26 44.45 
44-48 

71 17 36'48 

71 32 17-18 
17.a~ 

71 54 ia-og 

72 I 90.68 
30.73 

7s a 30.~8 
30'36 

71 I 52-31 

71 4 48.69 

71 37 3-41 

P C .  
I 

z! .- 
3 

1'0 

1.0 

1.0 

1'0 

1'0 

1.0 

0'7 

0.7 

1.0 

0.5 

0.5 

0.7 

0.5 

0.7 

0.7 

1.0 

1.0 

0-7 

0'7 

0'7 

Seconds of 
Half of the Co-latitude 

Obaewed 
Difference of 

Zenith Diatanees bzb::-h 
vation I 

I 

37'6 

38.3 

38.9 

39'1 

38.3 

39.2 

38.2 

37'8 

38.1 

37.7 

38.0 

37-9 

38.0 

38.4 

37'3 

38.2 

37.5 

38'4 

37.6 

37'4 

t n  

+ 8 35.30 
35'54 

+ 3 1.50 
2.77 

+ 1 1  12.51 
1a.16 

+ 1 1  21-98 
21-14 

- a 34'7a 
35.03 

+ 3 30'75 
19.74 

+ 7 9.86 
lo-oa 

+ 10 45'27 
45.56 

+ 5 0'23 
1.21 

+ a6 a1.54 

+ 5 9.14 

+ 3 53-05 
53.86 

+ 13 1-54 

- I 38-49 
39.16 

- 23 44.78 

- 30 5.3'05 
51'91 

- 31 31-96 
51'68 

+ 88 46.02 

+ as 48.87 

- 6 25-98. 

• 

37'5 
37'7 

38.2 
38.4 

39.1 
38.7 

39.6 
38'7 

38.5 
38.1 

39'7 
38'7 

38'1 
38.3 

37.7 
38.0 

37.6 
38.6 

37.7 

38.0 

37'5 
38-3 

38-0 

39.7 
38.1 

37'3 

37.6 
38'8 

37.3 
37.7 

38.4 

37.6 

37.4 



Summary. 

No. of pairs 61 
No. of observations 103 

Mean difference between observations taken E, W and those taken W, E = + 0"-!XI 

Observed Co-latitude (weighted mean) 71" 30' 38".08 f 0".050 

Mean 
of N. P. D's 

0 1  u 

71 I 6 1  

71 58 48-15 

' 71 32 53'97 

71a828.31 

714049'26 

714813'01 

7157 5.28 

i .i o ' E  Y 

a 0 
'n 

66 

66 

67 

68 

69 

60 

61 

Seconds of 
Co-latitude 

b:b:z-h Mean 
vat~on I 

Correction for Height above Sea-level + OU.O8 

I P = 49.5 / I P ~ I J  = 16-06 

Half of the 
Observed 

Difference of 
llenlth Diatanees 

I 

- 21 9.23 

- a8 9'33 

- a 15.86 

+ a 9-57 

- 1 0  11-69 

- 1 7  44-78 

- a 6  26'73 

GI. 
I 
Y - 
M .- 

0.7 

0-7 

0.7 

0.7 

0.7 

0.7, 

0.7 

B t u r  O b ~ n e d  

1798 & 18W Gr. 80 

,1816 & 1817 C)r. 80 

1881 k 1850 Gr. 80 

1862dr1874Qr.80 

196Sk1970Qr.80 

1614C)r.64&2003Gr.80 

2020&1027&.80 

Date 

1898 

Feb. 7 

Feb. 7 

Feb. 7 

Feb. 7 

Feb. 7 

Fob. 7 

Feb. 7 

u 

38'4 

39'4 

38.1 

37-9 

37'6 

38.2 

38.5 

a 
Final Co-latitude 71" 30 '  3W.16 

I 

38.4 

39'4 

38.1 

37'9 

37.6 

38.a 

38.5 

0 I a I 

Astronomical Latitude (A) = 18 29 21-84 f 0.050 

e 

0'3 

1.3 

0.0 

0.2 

0.5 

0.1 

0.4 

E:t:f 
Dislaeces 

D I 

15 33 

o 59 

3 jo 

z 17 

o 39 

9 56 

ao 51 

Geodetic Latitude (G) = 18 2!3 30.75 I 

P u u  

0.06 . 
1.18 

o-oo 

0'03 

0.18 

0.01 

0.11 

Positions 
of 

Telescope 
during 

Obeerva- 
tion 

W, E  

E, W  

W, E 

E,W 

E,W 

W,E 

E , W  

Deflection of plumb-line (A-(3) = - 8-91 



ABSTBACTS AND SUMMARIES OF OBSEBVATIONS AND BESULTB. 

771. Karia-40-latitude 70" 47' + 
Latitude ... 19' 12' Inrtrummt-Zenith Telescope 

ia. 

Longitude ... 82 10 Mean Height of Barometer 27.97 

Height ... 2814'feet Mean Temperature 6S0*6 

Obreroer-Lient. E .  A. Tandy, R.E. 

, 

p, 
II 

d .- 

0.5 

1.0 

1.0 

1'5 

1-0 

1.0 

* 

1.0 

1'0 

0.5 

1.0 
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657 & 663 Or. 80 
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700 & 713 Gr. 80 
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)I ,, 11 
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of 

Telescope 
dunng 
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W, E 
E, W 
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W, E 

W, E 
% w  
W, E 
E, W 

IP, W 
w. E 

W, E 
E, W 

W, E 
E, W 

W, ID 
E, w 

E, W 
I 

W, 1[P 
W, E 

W, E 
E, W 
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D.ts 
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Jan. 14 

Jan. 16 
1, 16 

Jan. 16 
1, 16 

Jan. 16 
rv  16 
,, 15 
11 16 

Jan. 16 
16 

Jan. 16 
, 17 

Jan. 15 
,, 17 

Jan. 15 
19 17 

Jan. 17 

Jan. 17 
Jan. 17 

Jon. 16 
11 17 
,, 16 
II 17 
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of N.P. D'a 

* , #  

70 45 50.11 

71 11 54.01 
54'02 

71 18 56-23 
56-24 

70 34 47.03 
47'04 

36 52-51 
52.54 

71 lo 25-00 
25.02 

71 5 48-01 
48.05 

71 18 13-38 
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7'30 

70 27 34-20 

70 qr X.II* 
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11 4.56 
4.91 
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777, Karia-Co-latitude 70" 47' + 
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ABSTBACPS AND SUMIIARIES OF OBBERVATIWS AlPD RESULTS. (286) 
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Jan. 13 
, I  1'3 

Jun. 13 
,, 13 

Jon. I 3  
7 19 

Jnn. 13  
,, 1 9  
,, 13 
,, I!! 
,, 13 
,, 13 
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Summary. 

No. of pairs 43 
No. of observations 1 M  

Mean difference between observations taken E,W and those taken W, E = + 0".10 

Observed Co-latitude (weighted mean) 70' 47' 57".26 + OY.053 
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JJ JI IJ 
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47'49 
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42 15'57 
26 9.27 
28 34.83 

70 21 6-54 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

772. Karot hol-Co-latitude 65" 6' + 
Latitude .. . so 54' Instrument-Zenith Telescope 

in. 
Longitude ... 67 56 Mean Height of Barometer 29.95 

Height ... 260 feet Mean Temperature 5 1 O . 1  

Observer-Lient. H. M. Cowie, R.E. 
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Er W 
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& w  
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W I  E 
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4 41 
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I 4 
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16 l a  
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Btaro Oboerved 

848Nma .&902Gr .80  
o I I  I I  I I  

348Newo.&948Qr.80 
11  I I  n I I  

348 & 3 f l  Nowcomb 
1~ I *  l a  

874C 391 Newcomb 
11 11 91 

1026 & 1068 Qr. 80 
I F  I I  I I  

1058Ur.80 & 419 Newe. 
18  (I $ 1  

426&43ONewcomb 
I I  I .  IS  

440 k 468 Hewcomb 
I#  8 8  1 3  

440 & 464 Bowcomb 
I ,  I* ,I 

468 k 479 Newoomb 
n n n 

476 k 479 Newmmb 
n tr I* 

484Newc. k 1311 Ur. 80 
n II I S  SI 

Date 
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Mar. 4 
I I  6 

Mar. 4 
I I  6 

Mar. 4 
I ,  6 

Mar. 4 
r t  6 

M u .  4 
,I 6 

Mar. 4 
,, 6 

Mar. 4 
11 6 

M u .  4 
I ,  6 

Mar. 4 
19 6 

Mu. 4 
Ir 6 

Mar. 4 
1 ,  6 

Mu. 4 
8 . 6  
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of N. P. D's 

. I  Y 

6 4 4 8 4 4 . 4 3  
44'43 

6 5 1 7  6.11 
6-20 

65 5 42.85 
41.85 

65 37 3.50 
3'49 

65 9 48.82 
48.81 

65 5 47.84 
47-82 

6 5 1 6  7-66 
7'64 

64 55 1.49 
1-45 

64 47 51.76 
Sa'72 

65 13 41-35 
41.31 

65 19 34-01 
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64 59 57-65 
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Half of the 
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Difference of 
Zenith Dlatances 

, ,, 
+ 1730.73 
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- 2050.53 
50'19 

+ o gt '8a  
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- 30 48.04 
47.73 

- 3 33.60 
34'39 

+ o 27'29 
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- 9 5 1 - 0 8  
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+ 11 14-01 
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+ 18 11-16 
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15.16 
14.96 15-06 

15-68 
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15-50 15.59 

15.46 
15.76 15-61 

1 5 ' l l  
14'42 14-82 

15-13 
r5.11 15.12 

15.58 
15.39 15.49 

15-51 
14.88 15.20 

14-91 
14.94 14.93 

15-37 15'35 

14.88 
15'1t 15-00 

14-28 
I 14-55 



ASTROKOMTCAL LATITUDES. 

772, Karot hol-Co-latitude 65" 6' + 
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0.0196 

0'0137 

0'1893 

o-0011 

0'0g00 

0.0036 

0.2116 

0.0036 

o - r o r +  

0 .0625  

0.0196 

0.0000 

0.1156 

0.2916 

0'0004 . 

6 
z 2 
7 %  .- 2 z 
m 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

21 

* 

Posrt ions 

<) F 
I rlr-rope 

~ I I I I I I I ~  

Ob.l.1 r n- 
l l 0 l l  

W, E 
E, IV 

E, W 
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E, \V 

F, W 
w, E 

W, F: 
E, W 

E. W 
W, E 

E, W 
m, E 
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IS !I I I  

5 2 1 & 6 3 1 N e ~ e o m b  
BD o 91 

644 & 558 Neweomb 
)I 2 1  I,  

644 5 568 Newcomb 
*1  9, 39 

578 & 583 Newcomb 
11 ~t I ,  

1541 0 r .  80 & 695 Newc. 
s t  19 11 21 

1555 & 1571 ar. 80 
I I 18 I S  

1665ar.80&G23Kewc. 
, I  I I  3 ,  I ,  

634 & 638 Noacomb 
I* 13 8, 

CJ1 Nemc. & 1662 Qr. 80 
I I  >) o 1 8  

657 & Gi3 Newcomb 
o 2 ,, 

683 & 694 Newcomb 
19 ,, 1, 

699 & 708 Newcomb 
9, , I  18 

713&718 Newcomb 
9, ,, ,, 

Data 

1 !I01 
Mar. 1 

9 ,  4 

M a  1 
3 3 

Mw. 1 
S D  3 

113. I 
9 3 

BIor. 1 
19 3 

BIar. I 
r r  3 

Mnr. 1 
r r  a 

Afar. 1 
I ,  3 

Mnr. 1 
,, 3 

afar. 1 
9 ,  3 

Mar. 1 
n 3 

llar. 1 
9 3 

3Inr. 1 
,, 3 

Mar. 6 
,, 7 

BIar. 6 
n 7 

'Icnn of 
Zt.111tl1 

Diutlrl~~es 

o r  

8 49 

3 6 

2 50 

4 l o  

3 58 

13 54 

9 44 

I 37 

o 27 

16 31 

7 2 2  

17 16 

o 48 

zo r7 

8 50 

p, 
I 
4 
F 
M ... 

1.0 

o 7 

0.7 

0-7 

0.7 

1'0 

a 

1'0 

1.0 

1.0 

1.0 

1'0 

1.0 

1.0 

1'0 

1.0 

Mean 
OF N. Y. D'I 

0 1 .  

65 8 45.47 
45'45 

65 I 56-51 
56.41 

6 j 1 7 5 7 . 5 3  
57.43 

65 3 13-80 
r 2.69 

65 r j  36'42 
36.30 

65 2 47-14 
47'0' 

64 55 19.71 
19.58 

64 59 50.86 
50 53 

65195.3.74 
53'61 

64 58 51.82 
51.69 

65 24 7'0.3 
6.89 

65 16 26.80 
26.68 

65 30 45.3.3 
45'19 

65 24 44.71 
44'63 

65 12  8-40 
8.31 

Hnlf of the 
Ohsrrred 

D~f l c r r~~ce  of 
~ c u ~ t l ~  Ulstlrnces 

I n 

- 2 30.36 
29 87 

+ 4 19.11 
18.66 

I 6 
41'55 

+ 3 2.52 
2.48 

- 9 21.36 
20.9; 

+ 3 28*.38 
27';6 

+ l o  55'.?2 
54'89 

+ 6 24.64 
a4.31 

- 1 3  38'.zr 
37'98 

+ 7 23.24 
23.16 

- 17 51-88 
51'90 

- ro 11.74 
11.32 

- 14 ag.84 
-30.gj 

- 18 28.45 
29.40 

- 5 52.96 
53'29 

Se~nnds of 
Co-lut~tude 

bz,,:::!' Menn 
ratloll l p :  

I 

15.1 I 
15.58 

15-62 
15.07 

15.57 
I 5.88 

15.32 
! 5 . 1 ;  

15.06 
I j'.35 

15.52 
I +  7; 

1; 'O.l  

I 

1 i .50 
1 j 

15.43 
1 j ' G . 3  

1 5 ~ 0 6  
14'8j  

15.15 
I 

15.06 
15.36 

55.49 
14 24 

16.26 
16'23 

15.44 
15-02. 

N 

Ij.,?j 

l j ' 3 j  

1j .73 

15.25 

15"21 

15'15 

14'75 

I 2 

15.53 

14-96 

15'07 

I ~ ' S I  

14'87 

15-76 

r j m z g  



ABS!CEACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (289) 

772. Karot hol-Co-latitude 65" 6' + 

d z .: 
2 ." 
8 %  m 

28 

29 

50 

31 

3a 

33 

34 

36 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

Stan Obaened 

720 k 728 Newcomb 
I, 18 13 

740 & 745Newcomb 

758 & 768 Newcomb 
I, I) 11 

783 k 787 Newcomb 
I I  IS *I 

798&807Newcomb 
I,  I I  o 

818 & 821 Newcomb 
,, I* $1  

821 & 838 Newcomb 
I, 21 9 1  

2060 Qr. 80 & 840 Newc. 
I I  19 31 I I  

862 & 866 Newcomb 
II  81 D 

2173 & 2176 Qr. 80 

2176 Gr. 80 & 880 Newc. 

895 h'ewc. & 2228 Qr. 80 
,, I ,  3 ,  3, 

$ 1  81 3, 

905 & 910 Newcomb 
II 

$1 ~1 19 

905 & 915 Newcomb 
1s S I  

II I S  I I  

932 dc 956 Kewcomb 
I, 

966k977Newcomb 
I, I 1 3  

980 k 995 Newcomb 
I I I  

997 & 1007 Newcomb 
1 s  88 8, 

p( 

0 

2 7  .- 

1'0 
I 

0.7 

1 0  

1.0 

1.0 

0.7 

0 -7  

1'0 

1.0 

0.5 

0.5 

1.2 

0 -8  

0 - 8  

1.0 

1.0 

1.0 

1.0 

DaLs 

1901 

M u .  6 
IS 7 

Mar. 6 

Mar. 6 
9 7 

Mar. 6 
11 7 

Mar. 6 
11 7 

Mar. 6 
11 7 

a 6 
11 7 

Mar. 6 
9 ,  7 

Mar. 6 
12 7 

Mar. 12  

Mar. 12 

Mar. 9 
,, 11 
I t  12 

Mar. 9 
,, 11 
, 12 

Mar. 9 
11 

9 1 2  

Mar. 11 
,, 18 

My. 1 1  
, ,  12 

Mar. 11 
1, 12 

Mar. 11 
1, 12 

Positions 
of 

Telescope 
during 

observa- 
tion 

E, W 
W, E 

W, E 

E, W 
w, h: 

W, E 
El IV 

E,W 
WI E 

W, E 
E, W 

, W 
W, E 

W, F: 
E, n' 

E, W 
w, E 

E, W 

W, E 

W, E 
\I7, E 
E, W 

E, W 
E, W 
71') E 

E, W 
E, W 
W, E 

W, E 
EI W 

E,W 
WI E 

W, E 
E, IV 

E, W 
W, E 

$zLgf 

0 I 

18 35 

23 I 

15 58 

3 41 

16 36 

13 41 

13 46 

15 aa 

24 57 

a 54 

2 51 

26 41 

5 34 

5 15 

2 1  52 

8 57 

4 44 

18 o 

v . 

0.26 

0.30 

0-06 

0'40 

0.17 

0.48 

0.56 

0'15 

0.12 

0'33 

0.12 

0.02 

0.31 

0'14 

0'47 

0.16 

0.03 

0.05 

Mean 
of N. P. D's 

0 1  W 

64 51 38-41 
38.33 

64 40 46.09 

64 45 29.51 
29'42 

64 52 25.67 
25'59 

6 5 1 1 1 7 . 7 5  
17.66 

64 49 59.42 
59'34 

64 44 49'99 
49'92 

64 41 58'24 
58'17 

65 8 46.62 
46'57 

64 55 37-19 

64 58 59-99 

64 51 38.10 
38-00 
37.94 

64 45 58-39 
58.27 
58.2a 

65 4 53'66 
53'55 
53'49 

64 49 47.07 
47'02 

6 5 1 6 2 8 . 8 4  
28.80 

65 17 12.06 
12.01 

65 16 17-74 
17.71 

P v v  

0.0676 

0.0630 

0.0036 

0-1600 

0.0289 

0'1613 

0'2195 

0 . 0 ~ 1 5  

0'014.4 

0'0545 

0.0072 

0'0005 

0.0769 

0'0157 

0.2209 

0 .0~56  

oaooog 

0.0025 

Half of the 
Observed 

Difference of 
Zenith Dintances 

, " 
+ 14 3;'oz 

37.18 

+ 25 28'81 

+ zo 445.75 
45.86 

+ 13 48.80 
49.55 

- 5 2-47 
2.18 

+ 16 15.66 
16.96 

+ 21 24'95 
26.67 

+ 4 I 

16.60 

- a 31'7.3 
31'28 

+ 10 38-35 

+ 7 15.10 . 
+ 14 36'9.3 

37'78 
37.10 

+ 20 16.7; 
16.37 
16.68 

+, I 21.26 
11.32 
21.7) 

+ 16 27.63 
27'76 

- 1 0  13.18 
13.72 

- l o  56.77 
56.94 

- 1 0  1 -41  
1.52 

Beconds of 
Co-latitude 

bzb:2-h 
raLion 

" I 

l i  
15'4.1 
15.51 

14.91 

15.26 
1j.28 

14.47 
15.14 

1 5 . ~ 8  
15-48 

15.08 
16.30 

14.94 
16.59 

15.95 
14'77 

14-89 
15'29 

15'54 

15.09 

15-03 
15'78 
15.04 

15.14 
14'64 
14.90 

14-91 
14'87 
15.23 

14.70 
14.78 

15'66 
15'08 

15'29 
15.07 

15'3.3 
15.19 

15'47 

14-91 

15-21 

14-81 

15-38 

15.69 

15.57 

15.36 

15'09 

15.54 

15.09 

15.23 

14.90 

15'07 

14.74 

15-37 

15.18 

15-16 



A S ~ O N O ~ C A L  LATITUDES. 

772. Karothol-Co-latitude 65" 6' + 

Summary. 

No. of pairs 50 

No. of observations 100 

Mean difference between observations taken E, W and those taken W, E = + 0"-08 

Pt 
I 
2' 
b4 

.d 

1.0 

1.0 

0'7 

0-7 

1.0 

43.7 

2 .Y 
z 8, .. -, 
rn 

47 

08 

4 

60 

0 

0.05 

0.05 

o-jr 

o-21 

oezj 

Observed Co-latitude (weighted mean) 65' 6' 15".21 + OV.028 

\ 

Pwo 

0-oo~j 

oSooag 

0.0673 

o-ojq 

0-ogag 

IPw=3'63a3 

Correction for Height above Sea-level , + 0".01 

Final C o - l a t i t u d e  66" 6' 16"*22 

Bbrr Obarred 

2487 (fr. 80&1026Newc. 
11 11 21 II 

2534Gr. 80 6 1039 Newc. 
1, 13 11 31 

1054 k 1076 Newaemb 
1. w 19 

1062 k 1076 Newcomb 
3) $8 31 

1094 dr 1091 Newcomb 
18 n 11 

O I  Y I 

Astronomical Latitude (A) = 24' 63 44-78 + 0.028 

Geodetic Latitude ((3) = 24 63 46.69 

Dale 

1901 
Mar. 11 

3, 12 

Mar. 11 
I1 le 

Mar. 11 
,I 1% 

M .  1 
1, 12 

Mar. 11 
11 12 

Mean 
of N. P. D'I 

* , "  
65 3 17-36 

17'34 

65 36 50.18 
5O'I5 

65 14 40.97 
40'95 

64 58 26.28 
26.27 

64 54 59-41 
59'40 

Deflection of plumb-line (A - G) = - 1.91 

Half of the 
Obaerved 

Difference of 
Zenith Dlatances 

# I 

+ a 57-85 
57.~6 

- jo 34-90 
34.92 

- 8 26.49 
15.63 

+ 5 48-ga 
48.92 

+ 11 15'27 
15-88 

Geconda of 
Co-latitude 

bzb:tz-h 
rat~on 1 . :  ::zt~f 

Distances 

0 f 

lo 15 

5 I 

17 ax 

17 37 

15 34 

a 

15'a1 
15.10 

15'28 
15'23 

14-48 
15'ja 

14'80 
15.19 

r4.68 
15.28 

Positions 
of 

Telescope 
during 

Obaarva. 
Lion 

W, E 
E, W 

E, W 
Wl IE 

W, E 
E, W 

W, E 
E, W 

E, W 
W, E 

a 

15-16 

. 
15.26 

14-90 

15.00 

14-98 

L P = 



ABISTBACTS AND SUMMARTE8 OR 0B;SEIiVATLONB A.ND RESUL!K% 

773. Kau lia-CQ-latitude 62" r I' + 
Latitude .. . 270 4Y Height ... 7051 feet 

Longitude . , 8 5  17 hutrumeat-T. S. 6-inch Theodolite 

Ob8e*ttet.-Captain H. Wood, RS. 

Summa y, 

8tu 

Polarb ... 
a Orair 

I 
Polarb ... 
y GCrnie .-a 

P O ~ S ~  ... 
a Phi s  Anst. ... 

No. of observations 21 
0 1  a 

Obsemed Co-latitude . . . ... 62 11 34.2 

Correction for Height above Sea-level + 0.3 

Data 

1908 

Oct. 24 

II I) 

S6 

IS PI 

,, n 
IS S I  

Final Co-latitude 62" 11' 34"-6 

Seoonds of 
Co-latitude 

I 

30.4 

38'7 

34'7 

36.1 

33- 1 

31'4 

0 1 I1 

Astronomical Latitude (A) = 27 48 26.5 

Qeodetic Latitude (G) = 27 48 58.6 

Ddection of plumb-line (A - G) - - 33.1 





ABS!CRbCTS AND S m I E 8  OF OBSERVATIONS AND BESULTS. (293) 

774. Khan kharia-Co-latitude 65' 22' + 

2 .!I 
? $  
g %  

rn 

18 

14 

16 

16 

17 

18 

19 

20 

21 

22 

28 

24 

26 

26 

27 

28 

Stam Observed . 

229 8 238 Newcomb 
I I  II IY 

I* ,, ,, 

273 8 287Newcomb 

806 & 813Bewcomb 

856 & 874Newcomb 

471 & 488 or .  80 

471 & 508 Gr. 80 

630 & 687 Gr. 80 
n I* I* 

677 & 681 Gr. 80 

696 & 717 Gr. 80 
I, 19 2s 

740 & 776 Gr. 80 

749 & 776 Or. 80 

808 & 886 Gr. 80 
Y, 11 IS 

861 & 869 Qr. 80 
I# 11 II 

916 & 948 Gr. 80 
II SY 11 

915 & 962 Qr. 80 
21 13 9) 

1010 & 1026 Ctr. 80 
91 1y ,, 

Mean 
of N. P. D'8 

0 ,  Y 

65 35 42-21 
42.11 
42.05 

65 31 4-37 

65 26 38'35 

65 43 47-45 

65 18 37-92 

65 15 15-34 

65 a5 38.85 
38.81 

65 40 3a-a3 

65 15 23.25 
23-20 

65 11 14-55 

65 ro 30.88 

65 29 4-07 
4'05 

65 11 7.15 
7, 14 

65 a7 6.75 
6.74 

65 4s o..q.z 
0.32 

65 23 45'53 
45'55 

Half of the 
Observed 

Difference of 
Zenith Distances 

I I 

- ~a 39'53 
41.91 
40.06 

- 8 1.32 

- 3 36'69 

- 10 ++'lo 

+ 4 14-43 

+ 7 47'49 

- 2 35.64 
37.28 

- 1 7  30.46 

- 2 ar.55 
ra.30 

+ 11 46-31 

+ a 30'86 

- 6 2-33 
1.44 

+ 10 54-41 
53.j9 

- 4 4-74 
4-67 

- 18 58-24 
58.a4 

- o 44-13 
44.14 

Positions 
of 

Telescope 

&;in: 
t ~ o n  

W, R 
W, E 
E, W 

W, E 

E, W 

E, W 

W, E 

W, E 

W, E 
E, W 

W, E 

E, W 
WI E 

El W 

E, W 

E, W 
W, a 

W, E 
E, w 

E, W 
W, E 

E, W 
W, E 

E, W 
W, E 

Date 

1900 

No!. 6 
9 9  7 
IS 8 

Nor. 6 

Kor. 6 

Nor. 6 

Nor. 8 

Nov. 8 

Nor. 7 
n 8 

Nov. 7 

Nor. 7 
11 8 

Nor. 8 

Nor. 8 

Nor. 7 
,, 8 

Nor. 7 
1, 8 

Nor. 7 
19 8 

Nor. 7 
r l  8 

Nor. 7 
88 8 

?st:' 
DiltanIe8 

0 # 

o 37 

9 51 

19 8. 

14 51 

4 I 

3 57 

a 46 

a 47 

9 lo 

1a 30 

12 40 

o a3 

13 34 

7 34 

7 49 

I ao 

P e e  

0-0080 

0'0370 

0.0179 

1'6386 

0'1405 

o.5101 

0-3025 

0.0018 

0.2704 

0.4608 

0.0032 

0.0196 

0.4096 

0'0339 

0.0510 

0.1177 

I 

", .- 

0.8 

0.7 

0.7 

0-7 

0.5 

0.5 

1.0 

0-7 

1.0 

0.5 

0.5 

1.0 

1.0 

0.7 

0.7 

0.7 

Seconds of 
Co-latitude 

bzbt::-h Hean 
ration I L  o 

0.10 

0.13 

0.16 

1.53 

0.53 

1.01 

0.55 

0.05 

0.51 

0.96 

0.08 

0'14 

0.64 

0 - a a  

0.17 

0.41 

H 

62.68 
60.20 
61.99 

62-05 

61.66 

63.35 

62.55 

62.83 

63-21 
61.53 

61.77 

61.70 
60.90 

60.86 

61.74 

61.74 
61.61 

61-62 
60.73 

62.01 
62'.07 

62-09 
62-08 

61-40 
61.41 

,I 

61.71 

62.05 

61-66 

63.35 

62-35 

62.83 

6aa37 

61.77 

61.30 

60.86 

61.74 

61-68 

61-18 

62.04 

62.09 

61-41 



ASTRONOMICAL LATITUDES. 

774. Khan kharia-Co-latitude 65" 22' + 
PC 

II - 0 
M .- 

0.7 

0.7 

0 .7  

1.0 

0.5 

0.7 

1.0 

1.0 

1.0 

1.0 

0.7 

0 . 7  

1.0 

1 -0  

1.0 

g .5 
8, 

$% 
a4 

29 

30 

81 

82 

83 

84 

86 

36 

37 ' 

38 

39 

40 

41 

49 

48 

&am Obaerved 

1010 & 1043 Qr. 80 
19 I I  II 

1058 & 1104 Qr. 80 
II 11 II 

1104 & 1138 Qr. 80 
I, (I (I 

1186 & 1197 Gr. 80 , 
19 (9 (9 

1227 & 1235 or. 80 

1237 & 1237 Or. 80 
II 91 11 

1261 & 1272 Gr. 80 
II II 11 

1281 & 1287 Qr.80 
I I  11 II  

1299 & 1311 Gr. 80 
II I I  I I  

1324 & 1349 ~ r .  80 
I* ' 11 IS 

1363 & 1378 Qr. 80 
# I  )I 11 

1878&1390Gr.80 
1) 11 I J  

1397 & 1411 Gr. 80 
,I  a# I S  

1431 & 1443 Newcomb 
1, I t  9 1  

3726Gr.80&1474Newa. 
11 II I I  

c 

o - l o  

0.65 

1-01 

0 '43 

0.42 

6 

0'25 

I '34 

1.38 

0.64 

0.01 

0'57 

0.83 

0.08 

1-62 

Seconds of 
Co-latitude 

b:bz::-'l 
ration ! 

I N 

62.01 
61.83 61-92 

6 1 . ~ ~ 8  
60.96 61-17 

60.92 
60.69 60.81 

61.51 
61-26 61.39 

62.24 62-24 

63-54 
63'37 63'46 

61.53 
61.60 61.57 

60.38 
60.58 60.48 

60.75 
60:13 60.44 

62-9.3 
61.98 62-46 

61.73 
61.88 61.81 

62.35 
62.42 61-39 

60.97 
61.00 60.99 

62.15 
61.33 61-74 

63.74 
63.13 63-44 

P s c  

0.0070 

0.2958 

0.7141 

0.1849 

0.0882 

1.8827 

0.0625 

1'7956 

1'9oqq 

0.4096 

O.OOOI 

o'a174 

.oq6889 

0.0064 

2'6244 

Half of the 
Observed 

Difference of 
Zenith Uiatances 

t II 

- 4 54'28 
54'48 

+ 17 13-44 
xa-gg 

+ 3 15'34 
15.06 

+ 18 36.46 
36'14 

- 1 49'54 

+ 3 26.77 
26.52 

- 12 46-44 
46.45 

+ 21 59.85 
59.97 

+ 23 4.86 
4.16 

- 24 45-20 
46.24 

- 19 -57.78 
37-75 

- 1 5  18.46 
18.50 

- 18 59.85 
59.95 

- 7 15.65 
16.45 

- 7 48'37 
48.95 

Date 

1900 

Nov. 7 
31 8 

Nov. 7 
I, 8 

Nov.. 7 
I I  8 

Nov. 7 
$ 1  8 

Nov. 8 

Nov. 7 
11 8 

Nov. 7 
1, 8 

Nor. 7 
11 8 

Nov. 7 
,t 8 

Nov. 7 
,, 8 

Nov. 7 
11 8 

Nov. 7 
-1 8 

Nov. 7 
,, 8 

Nor. 8 
8 ,  4 

NOT. 3 
,, 4 

M a n  
of N. P. D'8 

0 I I, 

65 27 56.29 
56.31 

65 5 47'94 
45'97 

65 rg 45.58 
45 '63 

65 4 25.05 
z j .12  

65 24 51-78 

65 19 36.77 
36.85 

65 35 47.97 
4 . 0 5  

65 I 0.53 
0.61 

64 59 55'89 
55'97. 

65 4, 48-13 
48-21 

65 42 39.51 
39'63 

6 5 3 8 2 0 . 8 1  
20'92 

65 41 0.82 
0.95 

65 30 17-80 
17'78 

6 5 3 0 5 2 . 1 1  
52-08 

5 ~ 2 ~ ~ '  
DiBunces 

0 ,  

I 24 

4 38 

4 24 

o 35 

o 18 

o z j  

1 2  33 

3 20 

7 6 

4 4 

I 23 

I 27 

5 39 

24 22 

1% 47 

Posil.ions 
of 

Telescope 

O~~mi~- 
tion 

E, W 
WI E 

W, E 
E, '8 

E, W 
WI E 

W, E 
E, W 

W,E 

E, W 
m, E 

W E 
E, \V 

E, W 
W, E 

W, K 
En w 

E, W 
W, E 

W, E 
E, W 

E , W  
W* E 

W, E 
E, W 

E, W 
w, E 

E,W 
WI Ic 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS., (295) 

774. Khan kharia-Co-latitude 65" 22' + 

Summary. 

No. of pairs 5 1 

No. of observations 93 

Mean difference between observatioxls taken E, W and those taken W, E = - 0'/.20 

Positions 
of 

Tel<.scope 
during 

Obaerra- 
tion 

W, E 
E, W 

W, E 
E, W 

W, E 
W, E 

E, W 
W, E 

W, E 

W. E 
Ea w 

E, W 
E, W 
W, E 

W, E 
El \V 

Distances 

0 I 

25 9 

9 I 

14 38 

18 17 

19 21 

21  18 

a1 34 

23 53 

Observed Co-latitude (weighted mean) 65' 23' 1".82 + 0".082 

Date 

1900 

60v. 3 
9, 4 

Nor. 4 
11 6 

Nor. 4 
6 

Nor. 6 
, 7 

Nov. 6 

Nor. 7 
,, 9 

Nov. 6 
,, 7 
,, 9 

Nov. 7 
9 ,  9 

d 
z 2 
2 %  .- C- 

0 
m 

44 

45 

46 

47 

48 

49 

60 

61 

Correction for Height above Sea-level $ 0".01 

Final Co-latitude 66" 23' 1".83 

Btam O b ~ s n e d  

3759 Or. 80 & 1488 Newc. 
11 I I  1) 

1349 & 1357 Newcomb 
I 11 

1386 & 1394 Newc~mb 
I t  * I  

1653 & 1568 Newcomb 
I f  ,I I 

1569 & 1573 Newcomb 

3866 & 3882 Or. 80 
I I  (I )I 

3882 & 3904 Gr. 80 . 
11 IS 18 

t I, ,, 

3908 Gr. 80 & 1552 Xewc. 
9, II 91 91 

0 I w Y 

kptronomicil Latitude (A) = 24 36 58.17 _+ 0-082 

& 
II Half of the 

Geodetic Latitude (G) = 24 36 56-19 

Seconds of 
Co-latitude 

Deflection of plumb-line (A- G) - - + 1.98 

Mean 
of N. P. D'B 

O I U  

65 22  zr - 4 1  
21.35 

65 24 so ' o j  
50.09 

65 38 2 0 ' 2 1  
2 0 ' 2 2  

65 43 6.36 
6.26 

65 33 30.19 

65 25 34.33 
34'25 

65 41 56.81 
56.74 
56.66 

65 14 7'52 
7'44 

a 

I 

0'38 

1 - 0 2  

0'88 

0.66 

0'34 

0.05 

0.07 

P v a  

1.1996 

0'1444 

0'7283 

0 . 7 7 ~  

0.3049 

0 ' 0 8 q  

o'oozo 

0.0049 

Obsrrred 
D~ffereoca of 

Zenith Dlatances 

I I 

+ o 42.33 
40.82 

- I 48'57 
48,70 

- 15 18.20 
16.56 

- zo 4.97 
5.77 

- I I 

- 2 32-68 
32.94 

- 18 54.06 
54'84 
54'81 

- I 5.51 
5.96 

by each .d 

1.0 

1'0 

0.7 

1.0 

, 0.7 

0.7 

0.8 

1.0 

I 

63.74 
61'17 

61.48 
61.39 

61-01 
63'66 

61-39 
60.49 

62.48 

61.65 
61.31 

61.85 
61.90 
61.85 

61.01 
61.48 

I 

62'96 

61-44 

62.84 

60.94 

62.48 

61.48 

61'87 

61.75 



A S ~ O N O M I C A L  LATITUDES. 

775, Khanpisura 2nd visit*-40-latitude 71" 14' + 
Latitude .. . 18' 46' Instrument-Zenith Telescope 

in. 
Longitude .. . 74 49 Mean Height of Barometer 27.23 

Height .. . 2751 feet Mean Temperature 6 5 O . 3  

Observer-Lieut. G .  P .  Lenox Conyngham, R.E. 

For the 1st vieit to thie station 888 No, 62, Volumt XI of the dccownf of the Operatiom c f ~  

- .. - - 

d 
i3 .: 
2'- .- 
2 %  
m 

1 

3 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

Pc. 

2-56 

0.4 

0.36 

0'01 

0'00 

0.85 

0'01 

0.45 

0.18 

0'36 

1'44 

0.9 

Positions 
of 

Telescope 

Od;;;",- 
tion 

E , W  
W, E 

W, 'IE 
E, W 

E, W 
W, E 

Wl E 
E, W 

E.W 
Ws E 

W, E 
E, W 

E, W 
w, E 

E, W 
W I E  

W, E 
E, W 

E, W 
WJ E 

W , E  
EI W 

W, E 
E, 

p1 

I 
d 

5 
M .- 

1 - 0  

1'0 

1.0 

0'7 

0.7 

0.7 

0.7 

0'7 

0.7 

1'0 

1.0 

1'0 

c 

1-6 

0'2 

0.6 

0'1 

0'0 

1'1 

0.1 

0.8 

0.5 

0'6 

1'2 

0'3 

;:??tif 
Distances 

D I 

12 29 

8 lo 

10 26 

I 43 

I 36 

6 21 

6 13 

20 45 

20 47 

3 18 

5 g 

3 35 

Mean 
of N. P. D's 

o r n  

71 g 3.19 
3-30 

71 33 18'90 
19.00 

71 37 18-55 
18.64 

70 48 31-95 
32.04 

70 5628.15 
28.23 

71 4 30.70 
30'75 

71 13 18.49 
18'53 

71 2 16-17 
, 16.19 

71 4 22-57 
2a.10 

71 34 19.13 
'9"7 

71 5 3-50 
3'53 

71 o 39.62 
.39'65 

Stars Observed 

61Dy.76&386Qr.80 
IJ 19 IJ 11 

896 k 405 Or. 80 
#1 ¶ I  I1 

414 & 433 Qr. 80 
w I] IJ 

444 & 467 Or. 80 
IS I )  n 

467L488Gr.80 
JJ I* I I  

69 Dy. 76 &689 &. 80 
I IJ II IS 

689 k 662 Or. 80 
18 H 19 

597 & 610 Or. 80 
II JI IJ 

610 & 626 ar. 80 
II II 18 

638 k 664 Or. 80 
JJ IS 1s 

682L694Gr.80 
91 PI 11 

704 k 717 Or. 80 
1, 31 TI 

Date 

1893 

Jan. 14  
8, 17 

Jan. 14  
1 1  

Jan. 14 
,, 17 

Jan. 14 
I I7 

Jan. 14  
JI 

Jan. 14 
,I 17 

Jan. 14 
11 17 

Jan. 14  
a 17 

Jan. 14  
19 17 

Jan. 14 
JI 

Jsn. 1 4  
SJ 17 

Jan. 14 
II 17 

Half of the 
Observed 

Difference of 
Zenith Distances 

1 a 

+ 535.13 
36.55 

- 18 41-86 
41-45 

- rz 40.49 
40-63 

+ 16 5-49 
5.62 

+ 18 9-74 
8.82 

+ 10 8-15 
i-51 

+ I 19-13 
18.51 

+ 12 23.19 
20.80 

+ lo 16.49 
14'69 

- 19 41-41 
42-21 

+ 9 35.2.3 
35.06 

+ 13 57'07 
57'96 

Seconds of 
Co-latitude 

bzb:,"t5h Mean 
vation I E  

R 

38.3 
39'8 

37.0 
37'5 

38.1 
38.0 

37.4 
37'7 

37'9 
37'0 

38.8 
38.3 

37.6 
37'0 

39.4 
3 0  

39.1 
36.8 

36.7 
37.0 

38.7 
38.6 

36.7 
37.6 

II 

39.0 

37'1 

38.0 

37'5 

37.4 

38.5 

37.3 

38.2 

37'9 

36.8 

38.6 

37.1 



ABSTRACI)S AND BUMMIIBIEB OF OBSEBVATIOBB AND BEBULTB. (297) 

175, Khanpisura 2nd visit-Co-latitude 7 1 "  14' 3. 

d 
2 .$ 
Z a  .- 
$ %  

m 

13 

14 

15 

16 

17 

18 

19 

20 

21 

24 

23 

24 

25 

26 

8 

28 

29 

80 

31 

'Stam Observed 

727 & 754 Or. 80 
3, $ 9  8 ,  

590 Gr. 64 &792Qr. 80 
18 II I )  91 

803 Qr.80k 622 Qr. 64 
91 S, 19 19 

823 k 046 Qr. 80 
), 11 ,* 

846k877Glr.80 .. .V I )  

898k928Or .80  
I, ,I >, 

943 & 946 Qr. 80 
, I  I1 I* 

946 & 968 Or. 80 
I* (1 )I 

977k995Qr .80  

1021&1087Or.80 
I ,  I, 11 

1037&1048Qr.80 
I* I ,  81 

1068 & 1067 Qr. 80 
, > I  ,s 

1099 Qr. 80 6 637 Gr. 64 
$ I  ,, T I  II 

116 & 1168 Or. 80 
,. , ,  9 )  

1179 & 1187 Qr. 80 
I ,, 11 

1184 & 1197 Qr. 80 
v I n  )I 

1206 & 1218 Qr. 80 
,# I 91 

1233 Gr. 80 &716 Qr. 72 
9, I1  I1 1) 

1271 & 1285 Or. 80 
j s  I )  I t  

p, 
I 

33 ... 
; 

1 . 0  

1 . 0  

1.0 

0.7 

0 . 7  

1'0 

0'7 

0 '7  

0.7 

0.7 

0.7 

1 . 0  

1 .0  

1 '0  

1 . 0  

1 .0  

1 .0  

1 . 0  

0.7 

c 

. .  

0 . 2  

1 . 1  

0 . 6  

0 . 2  

0 . 4  

0 . 3  

0 . 1  

0 ' 1  

0 '3  

1 - 1  

0'7 

0.7 

0'4 

0 ' 3  

0 .2  

0 . 1  

0'3 

0.5 

0 ' 4  

Paw 

-- " 

0.04 

1.21 

0.36 

0.03 

0.11 

0'09 

0 .03  

0'01 

0.06 

0.85 

0'34 

0.49 

0.16 

0'09 

0'04 

0'04 

0'09 

0.15 

0.11 

I)ate 

1883 

Jan. 14 
,, 17 

J m .  14 
,, 17 

Jan. 14 
,S 17 

Jan. 14 
,, 17 

Jan. 14 
1, 17 

J m .  14 
3, 17 

Jan. 14 
s, 17 

Jan. 14 
,, 17 

Jan. 17 

Jsn. 12 
,, l a  

Jan. 12 
21 13 

Jan. 12 
,, la  

Jan. 12 
,, 13 

Jan. 12 
, 18 

Jan. 12 
9 ,  18 

Jan. l a  
I, , l a  

Jan. 12 
l3 

Jan. 13 
9 13 

Jan. 12 
13 

Meen 
at N. P. D'r 

. I #  

71 18 46.46 
46.48 

71 1 8.85 
8.87 

71 16 6 . 3 1  
6.33 

71 32 58'39 
59.40 

. 7 1 1 6 3 1 ' 3 3  
31 '34 

71 15.3'50 
53'51 

p 58 za.51 
11'51 

71 13 1 4 . f l  
14.77 

71 I I 

7 1 1 4 3 1 ' 1 2  
31-11  

71 2 3 3 ' 2 8  
33-28 

71 36 48.06 
48-08 

70 53 28.79 
18.80 

70 51 1 9 . 1 4  
19'15 

70 53 34-84 
34.8'5 

71 9.29.10 
19'11 

71 35 4'51 
4'54 

71 30 21.00 
21.01 

71 $5 11 .62  
11'64 

Mean 
Zenith 

D1atanoea 

0 I 

4 4 

4 55 

5 13 

1 59 

3 16 

9 33 

1 4 

a 18 

I 18 

j 49 

4 1 1  

4 9 

I I  18 

6 7 

2 47 

31 

2 19 

z 9 

9 37 

Positions 
of 

Telescope 
dnring 

Observa- 
tion 

E, W 
W, I% 

W, E 
% w  

E, W 
w. 

E. W 
W, E 

W , E  
E, W 

B , W  
-9 E 

W, E 
s w 

E, W 
W, E 

E , W  

W , E  
B, W 

E , W  
WI E 

W, E 
E, w 

E, W 
W, E 

W, E 
1, w 

E, W 
w, 

W, E 
E, W 

E, W 
W, E 

W, 1 
$9 w 

E, W 
W, E 

8econdr of 
Half of the Co-latitude 

Observed 
Difference of 

Zenith Distsnoea bzbz:-h Me,n 
vation 

IT-- 
, " 

- 4 8.57 
9 . 1 3  

+ 13 a 8 . w  
16.97 

- 1 1  28.60 
18.03 

- 18 2 1 - 1 1  
21-17 

- I 53.15 
53'88 

+ r z  44.00 
44'53 

+ 16 15.25 
14'98 

+ I 22.72 
21-32 

+ 1 3  35-56 

- g 56-50 
55 .16  

+ I ,  3.05 
3.97 

- ra 11.65 
11-00 

+ a1 8.31 
8.07 

+ 2 2  8'36 
7 .64  

+ 11 2.18 
1-68 

+ 5 8.95 
7 

- l o  26'54 
2 7 ' 1 1  

- 15 43.96 
44.15 

- l o  43'08 
44'47 

37-9 
37.3 

16.8 
35.8 

37.7 
38.3 

37-3 
37.3 

38'1 
37.5 

37.5 
38'0 

37.8 
37.5 

37.5 
37.1 

37.1 

35.6 
j7 .0  

36.3 
37-2 

36.4 
37.1 

37.1 
36.9 

37.5 
36'8 

37'0 
37.5 

38.1 
j6.4 

38'0 
37'4 

37.0 
36 .8  

38.5 
37.2 

37.6 

36'3 

38'0 

37.2 

37.8 

37'7 

37.6 

37-3 

37-1  

36.3 

36.7 

36.7 

37'0 

37'1 

3 7 ' a  

37'1 

37'7 

36'9 

37.8 
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ABSTRA@rS AND SUMMARIES O F  OBSERVATIONS AND BESULTB. 

775. Khanpisura 2nd visit-Co-latitude 71" 14' + 

summary. 

No. of pairs 57 
No. of observations 110. 

Mesa difference between observations talieu E, W and those taken W, E = + V-08 

Observed Co-latitude (weighted mean) 71' 14' 37I.43 f On-065 

Hnlf of the 
Obaened 

Diffrretice of 
Zeuitli Distaoeer 

t I 

+ n 3-38 
2 . 7 ~  

- 5 36-23 

+ 19 ro- 74 
9'54 

+ 1 4  as-80 

- 18 14.81 
13'58 

- 13 4Ra47 
48'67 

+ to 3-30 
3'55 

Correction for Height above Sea-level + 0".09 

D.tr 

1893 
Jan. 1 . 16 

Jan. 15 

Jan. 16 
16 

Jm. 15 

Jan. 15 
,, 16 

Jan. 15 
, 16 

J m .  I6 
I ,  16 

g .% 
; & .- 
3% 

m 

61 

68 

6s 

64 

65 

66 

67 

o r I e 

Astronomical Latibude (A) = 18 45. 22-48. & 0.06b 

~ e a n  
of N. P. D'r 

0 1  I 

70 54 31.09 
34' 19 

71ao1.3'40 

70 55 26-86 
26.98 

71 o 9'34 

71 32 51'92 
5a.05 

71 a8 2 6 - 1 1  
26.25 

70 54 34-06 
34'19 

k@:if 
Drrtmces 

8- Obrsrrd 

1728 L 1 7 ~  or.  w 
n 1. ,I 

17CSk1777Or.80 

1791 k 1816 Or. 80 
I9 I9 ,I 

1027 C)r. 80 

1881 k 1850 Gr.80 
,, 11 

186a k 1874 Or. 80 
(I I I  

1884 k 1908 Qr.80 
" I I, 

Geodetic Latitude (a) a 18 45 30.65 

Positionr 
of 

~eloscopa 
dunrig 

Observa- 
tlon 

Dckctiw of plumb-line (A - G.) P - 8.-111 

e 

0.2 

0 .1  

0 .4  

0-7  

0 .4  

0 . 2  

0'1 

PI 
I - e .- M 

1.0 

0-7  

r'o 

0.7 

1.0 

1.0 

1'0 

Seconds of 
Co-latitude 

b ~ b ~ ~ ~ - l l  ye, 
rution I 

P e w  

0.04 

0.03 

0.16 

0'34 

0.16 

0 . q  

0.01 

65 
36.9 

37.2 

37.6 
36.5 

38.1 

37'1 
38.5 

37.6 
37-6 

37.4 
37'7 

D ,  

I I 1 W, E 
I 

37-a 

37.2 

37'0 

38-1 

32.8 

37.6 

37'5 

16 8 

a a 

o 14 

3 30 

a 17 

j 36 

w, 

E , W  

W, E 
x, w 

W , E  

R, W 
W, E 

, R 
E, W 

E, W 
w, 



Latitude . . . 28' 30' Inatmment-Zenith Sector No. 1 used aa Zenith Telescope 
in. 

Longitude ... 72  42 Mean Height of Bcrrometer 29-42 

Height . . . 603 feet Mean Temperature 67O.3 

Observer-Captain S. G .  Burrard, R.E. 

P v v  

0'9097 

0'1750 

0.6861 

0.1691 

0.1089 

1.1236 

0.2355 

0'3j19 

0'7571 

0.1613 

0.0676 

0.1225 

& 

I 
.a 
s 
M .- 

0.7 

0'7 

0'7 

0'7 

1.0 

1.0 

0.7 

0'7 

0'7 

0.7 

1.0 

1'0 

2 .i 3- 
0 0 
aa 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

o 

1-14 

0'50 

0'99 

0.62 

0'33 

1.06 

0'58 

0.71 

1.04 

0'48 

0.26 

0'35 

8tm Obssrved 

241 & 268 Gr. 80 
II I I  IS 

247 dr 268 Gr. 80 
IS I J  21 

290 & 291 Gr. 80 
11 ,I I I  

290 k 294 Qr. 80 
IS IJ II  

326 & 329 (tr. 80 
I I  J I  21 

851 dr 368 Qr. 80 
81 II  I# 

374 & 41  Gir. 80 
II 19 ID 

41 & 418 Gr. 80 
I I  21 $ 3  

431 k 488 Qr. 80 
11 J IJ 

432k438Qr.80 
II 11 )I 

W k 4 7 6 O r . 8 0  
s t  J I  19 

499 dr 631 Qr. 80 
9 1  9, S ,  

Dab 

1893 

Dec. 18 
I* 20 

Deo. 18 
,r 20 

Dee. 18 
9, 20 

Dec. 18 
I 20 

Dee. 18 
,, 20 

Dec. 18 
SI 20 

Dec. 18 
11 20 

Dec. 18 
91 20 

Dec. 18 
t r  20 

Deo. 18 
11 20 

Dee. 18 
JI 20 

Dec. 18 
8 ,  20 

Mean 
of N. P. D's 

. , a  

61 35 40'90 
40'86 

61 38 23.53 
23'49 

61 a i  14.38 
24.34 

61 29 11'49 
"'45 

61 16 25-42 
. 25'37 

61 a9 12-a3 
11'17 

61 30 25.31 
25-23 

61 36 46.36 
46.18 

61 25 37.04 
36.95 

613440.16 
40.08 

61 7 9.99 
9'90 

61 51 38.25 
38'15 

Obnemed 
Halt  of the 

Difference of 
a e n ~ t h  Dietances 

, ,I 

- 5 15.98 
25.62 

- 8 8'25 
7'33 

+ I 50.99 
50.76 

+ I 3.1; 
5.14 

+ 13 50.99 
51'32 

+ I 5-25 
4.92 

- o 7.08 
12-17 

- 6 28.55 
30'22 

+ 4 39.96 
40.58 

- 4 24-73 
24.02 

+ a 3  5.00 
8.08 

- I 1 6  
21.50 

Seconds of 
Co-latitude 

by 

o t 

19 47 

19 44 

8 I 

8 14 

5 46 

18 23 

1 1  16 

11 zr 

lo 40 

lo 49 

9 34 

5 4a 

obser- 

Poaitione 

Telescope of 
durlng 

Obaerra. 
tion 

E, W 
W, E 

E, W 
W, E 

W, E 
&I w 

W, E 
%w 

E, W 
-'a &l 

W, E 
x, W 

E, W 
W, E 

W,E 
ED W 

E, W 
w, 1 

E W  
WI E 

W , E  
E, W 

E, W 
W, E 

Mean 
r.twn 1 ;  

I 

14-92 
15.24 

15-28 
16.16 

15-37 
15.10 

14.61 
16-59 

16-41 
16.69 

17-48 
17.09 

18.23 
13.06 

17.81 
16.06 

11.00 
17'53 

15-43 
16.06 

14-99 
17'98 

15.09 
16.65 

m 

15.08 

15-72 

15.23 

15.60 

16-55 

17-18 

15.64 

16-93 

17-26 

15'74 

16-48 

15'87 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (301) 

, 

d z .: 
';da 
.g % 
m 

18 

14 

16 

16 

17 

I8 

19 

20 

21 

Z1 

28 

M 

35 

26 

27 

Btur Obrsrved 

6U k 656 Or. 80 
1, $1 IS 

664 k 674 Qr. 80 
81 II IS 

601 k 606 C).. 80 
)S 11 ,I 

601 k 607 Gr. 80 
n II rn 

615 k 680 Qr. 80 
11 ,S ,t 

618 & 858 Qr. 80 

618 d: 684 Qr. 80 
)I I# ,I 

628 k 680 Or. 80 
11 I, 9, 

629 & 638 Or. 80 
I* )I IS 

628 k I 4  ar. 80 
11 II 11 

643 B 646 Qr. 80 
It 11 ,, 

664 k 676 Or. 80 
II 19 9 1  

675 k 680Gr. 80 
19 w 11 

698dr704ffr.80 
IS 19 I* 

6% k 707Qr. 80 

Ektif 
Dutancer 

D I 

34 ro 

38 30 

31 4 

32 4 

6 51 

6 53 

6 52 

6 37 

6 39 

6 38 

9 13 

13 13 

13 6 

5 40 

5 29 

1898 

Dm. 18 
I 24 

Dec. 18 
,, 20 

Dea. 18 
,, 20 

Dm. 18 
11 80 

Dec. 18 
, 20 

Dee. 20 

Dee. 18 
,, 20 

Dm. 18 
,, 20 

Dec. 18 
,, 20 

Dm. 18 
9 29 

Dm. 18 
IS 20 

Dec. I8 
,, 20 

Dee. I8 
I, 20 

Dee. 18 
, 20 

Dee. 18 

Positions 
of 

Telescope 
during 

Observs. 
tion 

W,E . 
El W 

El W 
w, I€ 

W,E 
E, w 

W, E 
E, W 

E, W 
WI E 

W, 1 

E. W 
W, E 

E. W 
WI E 

E, W 
Wl 

E,W 
WI E 

W,E 
EI W 

E. W 
W, E 

W, B 
E, W 

E , W  
W, E 

1, W 

Mean 
of N P .  D'B 

0 , X  

61 16 49.49 
49'39 

61 37 27-31 
27.21 

61 rr 6.08 
5'98 

61 12 9-09 
8-99 

61 21 29-11 
29'00 

61 13 34-15 

61 rr 9.54 
9'44 

61 35 32.70 
32'60 

61 37 31-84 
37-75 

61 36 1.3'13 
83.04 

61 17 6.81 
6-71 

61 39 r3..36 
13'26 

61 32 8.11 
8-01 

6146 6-13 
6.03 

61 45 39.55 

Pow 

rn-5929 

o'1ag6 

0.0858 

0.0717 

0'480 

0'4513 

0.6861 

0.0018 

0'3333 

0.0438 

0'6889 

0'5.329 

0.0121 

* 

0'3049 

0'4050 

5 

Half of the 
Obsewed 

Difference of 
Zonitli Di~tances 

a rn 

+ 13 26.66 
28-44 

- 7 12-07 
10.72 

+ 18 9.70 
11-39 

+ 18 6 7  
8-24 

+ 8 47-91 
48.03 

+ 6 43.02 

+ 8 8.q 
7-36 

- 5 17'28 
15.48 

- 7 21-28 
20.48 

- 5 57.9 
56.13 

+ 3 9.57 
10.82 

- 8 57-58 
58.05 

- r 50.46 
52.99 

- 1 5  51-16 
49.88 

- 15 1,+'23 

p, 
I 

d .- 

1.0 

1.0 

0.7 

0'7 

0.7 

0.5 

0.7 

0.7 

0-7 

0.7 

1'0 

1'0 

1.0 

0'7 

0.5 

0 

0.77 

0.36 

0'35 

0.32 

0.80 

0.95 

0'99 

0.05 

0'69 

0'1) 

0.83 

0'73 

0.11 

0'66 

0'90 

Seconds of 
Co-latitude 

blb:z-h Ye, 
 ati ion 

m u 

l L  
r6.15 
17'83 

rg'rq 
16-49 

15-78 
17'37 

15-86 
17'23 

17-02 
17'03 

17-17 

17-63 
16.80 

15.42 
17.12 

16-56 
17.27 

16.04 
16.91 

16.58 
17.55 

15'78 
15'21 

17.65 
1 0  

14.97 
16.15 

15-31 

16'99 

15'86 

16.57 

16-54 

1702 

17.17 

17-21 

16.27 

16.91 

16.47 

17.05 

15-49 

16-33 

15-56 

15-32 
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776. -K h i rsar-40-latitude 6 I" 30' + 
C 

d 
2 .L 

5% 
rn 

a8 

t0 

#) 

81 

1 

S8 

81 

I 

86 

I 

a 

8B 

10 

0 

U 

U 

PI 
I 

0.5 

0.7 

0'7 

0-7 

1.0 

0'7 

0.7 

0.7 

0-7 

1.0 

1 - 0  

1.0 

1.0 

1.0 

1.0 

r 

0.82 

0.71 

0.29 

O ~ I I  

0.08 

0'30 

0.88 

o-op 

oea5 

0.47 

0.70 

0.7a 

0.73 

0.74 

o'a~ 

5 

P.. 

omjj6a 

0.35~9 

o'o58g 

0wo85 

0.- 

0.06~ 

0.5421 

o-0051 

0.04j8 

o-aaag 

0.4900 

0-514 

0.5319 

0.5476 

omda5 

Poritionr 
of 

Telmeop 
dur~ng 
Obserr.. 

tion 

WI E 

E W 
WI x 

w, E 
J h W  

W, E 
E, W 

E , W  
W, E 

E, W 
WI 

W, E 
EI W 

W, E 
& w  

W, E 
HI W 

E, W 
WI E 

W, E 
& W  

E, W 
W1 ID 

W, 1 - 
En W 

E, W 
WI 

W, E 
EI W 

Mean 
of N. P. D'r 

e t  m 

61 40 54-18 

61 51 11.39 
11.29 

61 46 15.42 
15.31 

61 44 36.61 
36-52 

61 35 17.70 
17.60 

61 a1 ~1.78 
al.77 

61 j7 3s-78 
3 ~ ~ 7 ~  

61 j5 17-50 
17-46 

61 j~ 4.70 
4.66 

61 19 10.87 
20.81 

61 a+ ~5.95 
15.89 

61 31 46.97 
46.89 

61 39 16.8~ 
16.73 

61 36 40.78 
40'69 

61 19 as-4r 
aa'ja 

tzt~f 

D I 

5 34 

5 35 

ra 50 

la 48 

o 6 

12 14 

la  j a  

5 ao 

5 ao 

o 31 

7 6 

ao a5 

lo 53 

37 36 

ao a 

Btur Okened 

699 k 707 Qr.80 

695 & 704 Qr.80 
u SI n 

717 & 781 Qr. 80 
ss 18 11 

719 & 781 Qr. 80 
IS )I IS 

T60 Qr. 80 
18 11 

284 & 244 Gr. 80 
II 11 IS 

244 & 168 Qr. 80 
R 11 II 

#)O & 848 Or. 80 
*I ,I I* 

801 & 848 Br. 80 
11 I* 8, 

968 & 868 Qr. 80 
18 91 n . 

876 & 894 (h.. 80 
,I I S  rn 

101 & 43S Br. 80 
4 I) I) 

467 & 472 Qr. 80 
IS II n 

479 & Gr. 80 
11 II ID 

6 t t  & 6% Qr. 80 
II II II 

Halt of the 
Obewed 

Difference of 
Zenith Di.te4nee. 

8 I - lo 18'78 

- 10 55.1~ 
56.53 

- 15 59-43 
59'44 

- I I 
10.70 

- 5 1-07 
1.95 

+ 8 54-68 
5a.8~ 

- 7 17.26 
11'59 

- 5 2-56 
0.13 

- 4 49'67 
47.75 

+ 10 55'95 
55-7s 

+ 5 49.86 
51-15 

- 7 30.98 
31.89 

- g 10.84 
11.73 

- 6 a6.d 
14.43 

+ lo 53-95 
54-25 

Dlt. 

1898 

Doc. 20 

Deo. 18 
9 1  20 

Dw. 18 
I* 20 

Da. 18 
S* 

Dw. 18 
1, 

Dee. 19 
II 21 

Dee. 19 
tr 21 

Dee. 19 
,, 21 

Dw. I9 
,, 21 

Dee. 19 
21 

Dw. 19 .. el 

Doc. 19 
a1 

Dw. I9 
11 21 

Deo. I9 
11 21 

Doc. 19 
IS 21 

Becondr of 
Co-lrtitude 

bzt::-h 
ration 

Ye.n 9 I I 

15'40 

16.27 
14-76 

15'99 
15.88 

16.85 
15.82 

16.63 
15-65 

17.46 
15'58 

15.51 
I 

14.94 
17-33 

15'0.3 
17-91 

16.81 
16-56 

15.81 
18.04 

15-99 
15.01 

15'98 
15.00 

14-70 
16.16 

16-37 
16.57 

15'40 

15'51 

15'9.3 

16-53 

16-14 

16-51 

15.34 

16-13 

16-47 

16-69 

16.91 

15'50 

15.1~ 

1 5 . 4  

16-47 
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Mean of 
Dab Zet~i~h 

Dirknaer 

646 & 661 Qr. 80 
8s II n 

663 & 671 Or. 80 
II IS n 

BU) & 696 Qr. 80 
,I I1  11 

721 & 7W Qr. 80 
I* n D l  

Dr. 19 19 a5 
,I 21 1 

Dee. 1s 3 29 
m 31 

Dm. I9 11 21 

., 21 

Dw. I9 19 f 
,, 21 

Dw. I9 14 6 
" 81 

h. 19 I 7 
1, 31 

Poritjonr 
of 

Telercope 
during 

Obsena- 
tion 

E. W 
Wl E 

W, E 
El w 

E, W 
W, E 

W, E 
E8 W 

El W 
W, E 

E, W 
W, E 

Half of the 
Mean Obrened 

of N. P. D'r Difference of 
L n i ~ h  Dirtancea 

Summa y. 

'No. of pairs 48 
No. of observations 93 

Yean dSerence between observations taken E, W and those taken W, E = + V.10 

Observed Co-latitude (weighted mean) 61' 80' 16".22 f V.061 

Correction for Height above Sea-level + OY.03 

Final Co-latitude 61" 30' 16"*26 

0 * I 

Aatronomid Latitude (A) r 28 29 43-76 & 0.061 

Geodetic Latitude ((3) = 28 29 40.91 

Deflection of plumb-line (A - G) = + 2-84 



A S T B O N O ~ C A L  LATITUDEIS. 

Zutituck .. . 25' 1' Inrtrumen t-Zenith Telescope 
in. 

Longitude ... 69 6 Mean Height of Barometer 30.04 

Height ... 63 feet Mean Temperature 67'-5 

Observer-Lieut. EI. M. Cowie, R.E. 

0 
2.2 

7i a. 't u 
m 0 

rn  

1 

B 

S 

4 

6 

6 

7 

8 

9 

10 

11 

l a  

o 

o-oo 

0.24 

0'25 

O ' I I  

0.84 

0.24 

0.16 

o ' ~  

0.4 

0.37 

0'37 

0.54 

& Obrsrred 

91 & 108 Hewcomb 
1 It 19 

n 8  & 121 Newcomb 
1, I* I) 

29% & 317 Gr; 80 
II 2 9 ,  

II II II 

384 & 339 Gr. 80 
I. 1, II  

141 & 155 Newcomb 
II IS IS 

19 V B  I,  

161 Newo. & 414 Gr. 80 
(I I* ,, It 

9 1  ~t 91 21 

414 Ur. 80 & 186 Newc. 
11 1 1 .  I I  I (  

I 91 I) ~t 

471 Gr. 80 & 203 Newc. 
I ,I  $9 9 )  

I I  1 1  I o 

471 Gr. 80 & 209 Newc. 
IS w 18 II 

II I )  I I  I ,  

211 & 224 Newcomb 
IS I I  91 

$1 8 ,  0 

589 Gr. 80 & 248 Newc. 
11 18 ( 9  ,, 

256 dr 258 Newcomb 
3 ,  >I 11 

8 81 1) 

P o w  

o.oooo 

0.0576 

0.0750 

0'0121 

0-8467 

0.0461 
0 

0 . 0 ~ 0 5  

0.1037 

0.1843 

0.1643 

0.1369 

0.1387 

D a b  

1901 
Jan. 20 

3, 21 

Jan. 20 
,, 21 

Jan. 18 
20 

*I 21 

Jan. 20 
r* 21 

Jan. 18 
II 20 
1, 21 

J.n. 18 
I* 40 
9 21 

Jan. I8  
, I  20 
r t  21 

Jan. 18 
,, 20 
,, 21 

Jan. I 8  
I#  20 
19 21 

Jan. 18 
I, 20 
1, 21 

Jan. 20 
I, 21 

Jan. 18 
1, 50 
1, 21 

Half of the 

Difference Obnemd of 
Zenith Distnum 

I ,  

- 13 15.62 
15.29 

- 17 43-94 
43.71 

+ 3 52-43 
5.3'10 
52.57 

+ 17 10.75 
10.73 

+ 19 18.21 
15-66 
16.84 

+ lo  40'87 
41.61 
41.72 

- 6 58'09 
59.21 
58.83 

- 19 6.77 
6.59 
6.64 

- 15 44-25 
44'05 
43.70 

- 1 2  32.09 
31.69 
31.98 

+ 16 25.87 
25.79 

+ 15 53.69 
53.50 
53-52 

Mean 
of 11. P. Db 

O f .  

65 1 2  44.81 
44.89 

65 17 13-43 
13.49 

64 55 36-73 
36.87 
36.93 

64 42 18-52 
18.58 

64 40 I I .86 
11-98 
12.03 

64 48 47.58 
47.6; 
47'72 

65 6 28.20 
28.29 
28.34 

65 18 36.34 
36.41 
36.45 

65 15 13.73 
13'80 
13.84 

6 j  12 1 .6 j  
1 - 7 1  
1 '73 

64 43 3'93 
3'94 

64 43 35.48 
35.51 
35-52 

2 : t t f  

0 ,  

16 8 

4 23 

7 44 

4 33 

8 4 

3 39 

3 57 

4 I 

3 58 

24 43 

14 27 

3 28 

Position8 
of 

T:izr 
Obnerra. 

tion 

W, E 
& W  

E, W 
W, E 

& W 
W, E 
EI W 

E, W 
m, a 

E. W 
W, E 
E, W, 

W, E 
W, E 
E, W 

E, W 
E, W 
W, E 

W. E 
W, E 
E, W 

W, E 
WI E 
E, W 

E, W 
B, W 
Wt E 

W, E 
E, W 

W, E 
E. W 
Wa E 

PC 
I - 5 
wl .- 

1.0 

1.0 

1 '2  

1.0 

1.2 

0 - 8  

0.8 

0.8 

0.8 

1.2 

1.0 

1.1 

Seconds of 
Co-latitude 

b~z-h M, 
ration I s  
29.19 
29-60 

29-49 
29.78 

29.16 
29-97 
29'50 

29'27 
29'31 

30.07 
27.64 
28.8; 

28-45 
29.29 
29.44 

30.11 
29.08 
29.51 

29.57 
29.82 
29.81 

29.48 
29'75 
30.14 

29'56 
30.02 
29';s 

29.80 
29.73 

~ 9 . 1 7  
29.01 
29.04 

N 

29.40 

19-64 

19.65 

29-19 

28.56 

29.16 

29.56 

29.76 

29.88 

rg.77 

39.77 

29.06 
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+ 

d 
z .2 
2 & 
'g % 
rn 

18 

1 4  

15 

1 6  

17 

18 

I9  

20 

21 

23  

2i3 

24 

25 

'26 

2l 

28 

29 

a0 

8t.m Obaewed 

273 k 28SNewcomb 
I ,1 I) 

18 11 11 

7 4 0 & 7 7 6 Q r . 8 0  
II n 

749 & 776 Gr. 80 
I 11 I) 

305 & 313 Newcolrb 
,I 1, II  

327 Newc. & 869 Cfr. 80 
,I I S  I -  ,I  

343 Newo. & 902 C)r. 80 
I I  I. II ,S 

348 Newc. & 943 Qr. 80 
3, I, I* I$ 

348 k 371 Newcomb 
I, I I  I I  

387 & 394 Newcomb 
I 91 I S  

387 k 415 Newcomb 
11 II I I  

426 k 430 Newcomb 
* I  - 9  19 

440 k 458 Newcomb 
o IS I )  

440 & 464 Newcomb 
8 1  8s )I 

468&479Newoomb 
,, , I I  

475 & 479 Neweomb 
,, IS I$ 

484 Bewc. & 1311 ffr. 80 
19 o s t  ~1 

498&511Newcomb 
1 1  ~t II  

617 & 521 Newcomb 

D.t. 

1901 

Jan. 18  
99 20 
r, 21 

Jan. 22 
,, 23 

Jan. 22 
,I 28 

Jan. 22 
I,  23 

Jnn. 24 
,, 23 

Jon. 22 
1, 23 

Jan. 22 
1, 23 

Jon. 22 
,* 23 

Jan. 22 
18 23 

Jan. 22 
r s  23 

Jan. 22 
$9 23 

Jan. 22 
11 23 

Jan. 22 
, 23 

Jan. 22 
I t  23 

Jan. 21  
23 

Jan. 22 
1, 23 

Jan. 23 
9, 23 

Jaa 24 

?&t:F 
Distsnce' 

. I 

9 27 

12 30 

12 39 

19 7 

13 35 

3 20 

7 35 

7 13 

20 24 

20 9 

14 45 

9 o 

8 5.3 

16 17 

16 I I 

7 7 

8 48 

3 7 

Positions 
of 

Telescope 
during 

Obserra- 
tion 

R, W 
w, E 
E, W 

R , W  
w, E 

E, W 
W, E 

W,E 
E, W 

W, E 
E, W 

R, W 
W, E 

W, E 
B, W 

W, E 
E, W 

R, W 
w, 1 

K, W 
w, 1 

W, E 
E, 6' 

E, W 
w, 

R, W 
W, E 

E,W 
W, E 

E. W 
W, E 

W, E 
E, w 

W,E 
E, w 

E, W 

Mean 
of N. P. D'r 

0 1  I 

65 7 2E.81 
28.8.3 
28.84 

651113.r5 
13'14 

65 20 29.58 
29'58 

65 26 37.26 
37'25 

65 12 6.25 
6.25 

64 48 44-53 
44'52 

65 27 6.35 
6.33 

65 5 43.08 
43'06 

65 27 rqor 
1.00 

65 12 39.21 
39"9 

65 16 8.61 
8'59 

64 55 2.65 
1-63 

64 47 53-91 
53'94 

651342.56 
42-55 

65 19 35-26 
35.~2 

64 59 59.08 
59'06 

65 846.79 
46'77 

65 1 57.91 

Seconda of 
Co-latitude 

bz<,"pph 
.ratio11 I B .  

I rn 

29.28 
29'24 
29'40 29'29 

29.05 
30.38 29.72 

29.73 
30.28 30.00 

30.24 
30'00 jo-rz 

19.60 
29.40 29.50 

29-41 
29.70 29-56 

29.53 
30.17 29-85 

28.42 
30.66 29'54 

19-84 
29.86 19-85 

29.90 
29-18 29-54 

29.14 
30.01 29-58 

29-35 
29.23 29.29 

28.73 
28.98 28.86 

29-65 
29.27 29.46 

28.89 
29'43 29-16 

28.79 
29.09 28.94 

19-22 
30.18 29-70 

~9'15 29-15 

Half of the 
Observed 

Difference of 
Zenith Di~taoces 

, I 

- 7 59-53 
59'59 
59'44 

- 1 1  44.10 
42.76 

- 20 59.86 
59'30 

- 27 7-02 

7-55 

- 12 36.65 
36'85 

+ lo 44.88 
45.18 

- 27 3 6 8  
36.16 

- 6 14-66 
12.40 

- 27 I 

31-IJ 

- 13 9.31 
10.01 

- 16 39-49 
38.58 

+ 4 26-70 
26.60 

+ X I  34.76 
35'0) 

I I 
13-28 

- 20 6.37 
5.79 

- o 30.29 
19-97 

- 9 17-57 
16.59 

- 2 28.76 

P4 

I 

% -- 

1'2 

0.7 

0-7 

1.0 

1.0 

1.0 

0'7 

0'7 

0.7 

0'7 

1'0 

0'7 

0.7 

0.7 

0.7 

1'0 

1'0 

0.5 

w 

0'11 

0.32 

0.60 

0.72 

0.10 

0.16 

0.45 

0.14 

0'45 

0'14 

0.18 

0'11 

0'54 

0.06 

0.24 

0.46 

0'30 

0 2  

Pew 

0.0145 

0.0717 

0.2520 

0'5184 

0-0100 

0.0~56 

0.1418 

0'01j7 

0.1418 

0.0137 

0.03~4 

0'0085 

0.2041, 

0'00~5, 

0'0403. 

0.r116' 

0'0900 

0'0313 

I- 
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1 

P a w  

o.0137 

0.1481 

0.119) 

0'0324 

0.0016 

0.0009 

0.0961 

0.4761 

0.0361 

0~0009 

0.1893 

0.0081 

0'0101 

0.0025 

0.0196 

0.2916 

O ' O Z j j  

'0'0034 

0.1065 

P4 

n - Y, w .- 

0.7 

0.7 

0'7 

1 '0  

1 ' 0  

I ' o  

1.0 

1.0 

1.0 

1.0 

0'7 

1'0 

0'7 

0.7 

1.0 

1.0 

0 '7  

0 ' 7  

0.7 

z" .2 
- a  
.$ ,. 
B 0 
m 

31 

82 

33 

34 

35 

86 

87 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

IS 

49 

v 

e 

0.14 

0.46 

0'43 

0.18 

0.0) 

0.03 

0'31 

0.69 

0.19 

0.03 

0'52 

0'09 

0 ' 1 2  

0.06 

0.14 

0.54 

0.19 

0.07 

0'39 

Seconds of 
Co-latitude 

Stam Obened  

621 & 531 Newcomb 
9,  I #  *I 

633&547Nswcomb 
18 IS I I  

633 & 669 Newcomb 
3 I* I, 

678 & 683 Newcomb 
11 IS  I I  

1666 & 1571 Qr. 80 
I I  21 

1585 Gr. 80 k 613 Newc. 
# I  3 1  83 31 

634 & 688 Newcomb 
IS  B JI 

641 Newo. & 1664 Gr. 80 
I I  I* I, 11 

657 & 673 Newcomb 
9 ,  2, 8 ,  

683 L 6% Newcomb 
II  J I  31 

699 & 708 Newcomb 

713 & 718 Newoomb 
11 I1  11 

720 & 728 Newoomb 
I] )I IS 

728 6c 739 Newccmb 
1 I )  8, 

758 k 768 Newcomb 
o IS 91 

783 k 787 Newcomb 
8 19 ss 

791 & 8W Newcomb 
IS 11 11 

798k807Newcomb 
91 1, 18 

818 k 821 Bewcomb 
1, I t  ,, 

bzb:::-'r 
vatron 

X 8 

Half of the 
Obnerved 

Difference of 
Zenith 1)iakancem 

# U 

- 18 29.37 
19.30 

- 1 4  5.27 
4-36 

+ 7 55:99 
55'00 

- j 18'63 
19-11 

- o ~ 2 . 8 9  
22.61 

- 10 zrje.q.? 
25-82 

+ o 36.32 
36.04 

- 24 39'62 
38.98 

- 16 58-18 
58.66 

- j r  16.73 
16.34 

- 15 15.63 

- 1 2  40'23 
39.76 

+ 7 50.19 
50.51 

+ 23 11-78 
12-56 

+ 13 58-91 
60.12 

+ 7 3.06 
3-20 

+ 2 28.89 
28-55 

- 1 1  48.14 
4 8 . w  

+ 9 30.35 
29.67 

Dab 

1901 

Jan. 24 
,, 26 

Jan. 24 
,, 25 

Jan. 24 
,r 26 

Jan. 24 
I 26 

Jan. 24 
11 26 

Jan. 24 . 25 

Jan. 24 
9 26 

Jan. 24 
,, 26 

Jan. 24 
$ 7  25 

Jm.  24 
,, 26 

Jan. 29 

Jan. 27 
,I 29 

Jan. 27 
,, 29 

Jan. 27 
B, 29 

Jan. 87 
IS 29 

Jan. 27 
$1 29 

Jan. PA' 
,, 29 

Jan. 27 
1, 39 

Jan. 27 
) I  29 

I ;  
29'51 
29-57 

18-49 
29-38 

30'33 
29-13 

29'81 
29-34 

29-19 
29.58 

29.61 
29.13 

29'21 
28.96 

28-38 
29.04 

29'44 
28.98 

29'21 
29'64 

19-91 

29.03 
29.58 

29.31 
29'7a 

28.91 
29.77 

28.58 
29.93 

28.71 
29.00 

29.68 
29'49 

29..32 
19.61 

29.26 
28.76 

%ztf 
Dintancee 

0 I 

a 51 

18 44 

18 aa 

13 54 

J 36 

tr 27 

16 31 

7 22 

17 16 

o 47 

2 0  27 

8 50 

18 34 

18 19 

15 58 

j 41 

16 51 

16 36 

13 41 

29.54 

28.94 

29-83 

29-50 

29.44 

29.37 

29.09 

28.71 

29.21 

29.43 

29-91 

29'31 

29'52. 

29.14 

29.16 

18-86 

29'59 

29.47 

29.01 

PosiLionr 
of 

Telescope 
durlng 

Observa- 
tion 

W, E 
q w  

E , W  
W, E 

E, W 
w ,  E 

E, W 
W, E 

W, E 
%w 

E, W 
m, E 

W, E 
E, W 

E, W 
WI E 

W, E 
E, W 

E, W 
w, I 

W,E 

E, W 
W1 IC 

W, E 
E, w 

E, W 
W, 

W, E 
E, W 

E, W 
w, a 

W, P 
a 1  w 

W , 1  
IE, w 

W, E 
E, W 

Mean 
of N. P. D'e 

0 , "  

65 17 58.88 
58.87 

6 5 1 3 3 3 ' 5 6  
33' 74 

64 51 34'34 
34'33 

65 2 48'44 
48.45 

64 59 52-18 
55.19 

65 19 54-94 
54'95 

64 j8 51-89 
52.92 

65 24 8'00 
8.02 

65 16 27.62 
27.64 

65 30 45-94 
45 '98 

65 a4 45-55 

65 11 9.26 
9-34 

64 51 39.12 
3 9 . 1  

64 36 17-13 
17.21 

64 45 29.67 
29'81 

64 52 25.65 
25.80 

64 57 0.79 
0.94 

6 5 1 1 r 7 . 4 6  
1;.61 

64 49 58.91 
59'09 
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777. Khori-Co-latitude 64" 59' + 

Summary. 

No. of pairs 56 
No. of observations I18 

Mean dif£erence between observations taken E, W and those taken! W, E = + 0".09 

, 

3 

. 

Observed Co-latitude (weighted mean) 64" 59' 2gW.40 + 0" -032 

Correction for Height above Sea-level 0" -00 

o h  A .; 
za .- 
:% 
P 

-- 

50 

61 

52 

63 

64 

66 

66 

Final Co-Catitude 64" 69' 29"*40 

Data 

1901 

Jan. 27 
,, 29 

Jan. 27 
,, 29 

Jan. 27 

Jm. 27 
19 29 

Jan. 27 
I* 29 

Jan. 27 
t r  29 

J m .  27 
,, 29 

Half of the 
Obeerved 

Differenca of 
Zenith Diatancea 

I C 

+ 14 39-72 
39-38 

- 9 15-98 
16-15 

+ j 52-86 

+ o 30.72 
29.92 

+ 5 4  18-58 
18'75 

+ r3 32'84 
31.91 

- 10 9.49 ' 
10-25 

Stan Observed 

821 k 828 Newcomb 
,, ,I t 1  

862 & 866 Newoomb (. 1, v 

2173 & 2176 &. M) 

2176 Qr. 80 k 880 Newc. 
I ,  I D  I )  , I  

893k910Newcomb 
, I  I) I ,  

906 k 910 Nercomb 
I ,  9, IJ 

916 k 938 Newcomb 
I s  I s  

0 1 "  w 

Astrouomical Latitude (A) = 25 0 30.60 +OmO32 

f3ecbnds of 
Co-latitude 

bzc:-h Ye.n 
vation l 5  

" X 

19.04 
18.89 28.97 

29.20 
rgmz5 19-13 

18.88 18.88 

19'46 
18.91 29-19 

18.75 
29.21 28-98 

19-24 
18.59 28-92 

30.04 
29'57 29'81 

2P = 

Geodetic Latitude (G) = 25 0 31.53 

2~~:' 
Diatsnces 

. , 
13 46 

14 57 

a 54 

2 51 

5 34 

5 34 

5 t o  

9 

P a r ,  

0'1194 

a e a 8 9  

0.1352 

0.0.309, 

0.1235 

0.1613 

0.1681 

LPw=j'9788 

& 
1 
Y 

-%I .- 

0.7 

1-0  

0.5 

0.7 

m.7 

0.7 

1.0 

48.3 

Deflection of plumb-line (A- 6) = - 0-93  

a 

0-43 

0.17 

0.52 

0 . 2 1  

0.42 

0.48 

0.41 

Poaitiona 
of 

Teleecope 
during 

obseWa- 
hon 

E, W 
W, n 

1, W 
W, E 

W, E 

E, W 
W, g 

E , W  
W, E 

E, W 
W, B 

W, E 
E, W 

Mean 
of N. P. D's 

0 I X 

64 4 49'31 
49'51 

65 8 45.18 
45-40 

64 55 36.02 

64 58 58.74 
58.99 

644510 '17  
10.46 

64 45 56.40 
56.68 

65  g 39-53 
39-02 
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Latitude .. . 19' 51' Instrument-Zenith Telescope 
in. 

Longitude ... 85 1 Mean Height of Barometer 26.75 

Height ... 3115 feet Mean Temperature 58°.8 

Observer-Lieut. E .  A.  Tandy, R.E. 

. d 
z .3 a 
8 %  
rA 

1 

I 

8 

4 

6 

\ 

6  

7 

8 

9 

10 

11 

1s 

18 

11 

v 

o a g j  

0'13 

1'41 

1-51 

0.38 

1-49 

0.37 

0.04 

0.17 

0.14 

I 

0.15 

1.31 

o - o j  

Po. 

o . 3 0 ~ 5  

0.0529 

1.3917 

1.6173 

0'1011 

1.5541 

0.1369 

0~0016 

0.0289 

0*0403 

I ' Z O I ~  

o.06rg 

1 . 7 4 ~ 4  

o.oa18 

Stan O h e n d  

3 8 2 k 3 8 7 Q r . 8 0  
1, Il n 

896 k  401 Ur. 80 
19 II #I 

406 k  411 Qr. 80 
w 10 11 

411 b 419 or. 80 
n I, sr 

4b4 & 476 Or. 80 
8 I* n 

476 k 488 Qr. 80 
,, I S  38 

620k665Gr.80 
,I 0 1  JS 

680 k  610 Gr. 80 
1 II D 

620 k  637 Or. 80 
)I 1s  I8 

CC8 k  682 Gr. 80 
Is )I )I 

682 k  686 Qr. 80 
n II Y 

703k707Gr.W 
I, II 38 

749 k760 Ur. 80 
Be s1 3, 

776b 798 Or. 80 
PI w n 

a4 

I 
'ti - 
%C .- 

1.0 

1-0 

0.7 

0.7 

0.7 

0.7 

1.0 

1.0 

1-0 

0 .7  

0'7 

1.0 

1.0 

0.7 

Date 

1899 

Jan. 23 
I# 24 

Jan. 23 
at 24 

Jan. 23 
24 

Jan. 23 
rr 24 

Jsn. 23 
1, 24 

Jan. 23 
1, 24 

Jan. 23 
,s 24 

Jan. 23 
w 24 

Jsn. 23 
et 24 

Jan. 23 
1, 24 

Jan. 23 
11 24 

Jan. 23 
,, 44 

Jan. 23 
rs 24 

Jm. 23 
s 24 

a ~ ~ ~ ~ t ~ f  
Dietances 

0 ,  

14 33 

19 57 

7 38 

7 15 

o 48 

o 40 

o 31 

l o  l o  

7 34 
, 

6 13 

49 

a 31 

8  13 

17 32 

Posit.io11s 
of 

Telescope 
~ I I I . I I I ~  

Observa- 
t ~ o n  

W , E  
E, W 

E, W 
w, 

W, E 
E, W 

E, W 
W, I 

W, E 
E, W 

E, W 
W, E 

E , W  
W, E 

W, E 
EP w 

E. W 
W, E 

E. W 
W, E 

W, E 
E, W 

R , W  
w, 

W, E 
El W 

E, W 
We E 

Mean 
of N. P. D'I 

O f *  

f o 1 ) 5 1 - 1 0  
51.17 

70 l o  3.46 
3'50 

70  2 0  54'13 
54'27 

70 33 53.81 
53.86 

69 51 24-15 
24.80 

69 59 24.09 
24' 13 

70 g~a ' r ; . q  
12'57 

70 16  46'11 
46-74 

70 13  55-10 
55.12 

69 59.37'76 
37'78 

70 14 15-74 
15'75 

6 9 4 j 5 5 . 9 0  
55'92 

69 47 10.70 
20'71 

70 12 11.00 
11.01 

Half of the 
Observed 

Difference of 
Zenith Di8tancea 

# 

- 8  58.81 
58.83 

- I 10.63 
10.14 

- 11 59.67 
12 0.27 

- 24 59-81 
59-03 

+ 17 8 7  
1S.17 

+ 9 29-35 
3 4  

+ 3 40.39 
40'98 

- 1 7  53'50 
53'63 

- 5 2-39 
1-75 

+ 9 15'63 
15.04 

- 15 30.44 
32'50 

+ t r  57.89 
55'52 

+ r r  31.18 
29.51 

- 3 29.98 
18'40 

Seconds of 
Co-lutitude 

b ~ b ~ ' ~ ~ l l  
ratlon I 

I . I 

52'29 
52.34 51-31 

51-83 
53.36 53-10 

54.56 
54'00 54.18 

53.94 
54.83 54.39 

53-52 
51'97 53'15 

53'44 
55.17 51-36 

52.92 
53.55 53.14 

52.71 
53.11 31.91 

52.71 
53.37 53.04 

53.39 
52.82 53-11 

55.30 
53.05 54-18 

53.79 
51-44 51-62 

51.88 
5 0 . ~ 2  51'5j  

52-02 
53.61 51-82 . 
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d 
z .L 
2 a .- 
& %  
m 

16 

16 

17 

18 

IS 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

81 

82 

c 

0.75 

0 . q  

0 6  

0.27 

1.1: 

1.09 

0.08 

0.63 

0.96 

0.65 

0'46 

0.24 

0 ' 2 1  

0-28 

0'00 

0.10 

0'09 

0'40 

Btam Obaerved 

7 9 8 C 8 0 9 O r . 8 0  
11 # I  13 

4 

823 8 8S3 Or. 80 
I, I$ 19 

8 i7  C 892 Or. 80 
I,  ) I  9 ,  

892 & 902 Or. 80 
91 8, $1 

91G 61 946 Or. 80 
)I  9, I I  

953 Jr 9?5 Ctr. 90 
I )  IS 11 

1022 k 1025 Or. 80 
IS 19 I, 

1025 Jr 1059 Cfr. 80 
It I* IS 

1333 & 1395 Gr. 80 
I ,, (I 

1413 & 1428 ar. 80 
I,  9 II  

1428 k 1432 Gr. 80 
,. ,I ,, 

1465 & 1470 Or. 80 
M 8 , I  

1477 & 1483 Cfr. 80 
11 31 I 

1511 it 1533 Cfr. 80 
st  .. 91 

1540 k 1546 Gr. 80 
I) 11 ~1 

1554 k 1582 Or. 80 
IS II 31 

1 3 2  k 1586 a?. 80 
11 11 I* 

1585 & 1603 Gr. 80 
1, IS I* 

P c c  

0.3938 

0.0081 

0.314a 

0.0510 

r-a321 

1'1881 

0 . q ~  

0.1778 

0.9116 

0.2958 

0.1481 

0'0576 

.0'0441 

0.0784 

0.0000 

0.0060 

0.0049 

0.0960 

1899 

Jan. 23 
, 24 

Jan! 23 ! 
,I 24 

Jan. 23 
,, 24 

Jan. 23 
,, 24 

Jan. 23 
,, 24 

Jan. 23 
PI 

Jan. 23 
11 24 

Jan. 23 
IS 24 

Jnn. 21 
8 ,  22 

Jan. 21 
,, 22 

Jan. 21 
22 

Jan. 21 
,, 22 

Jan. 21 
v 22 

Jnn. 21 
,, 2% 

Jan. 21 
, 22 

Jan. 21 
, 22 

Jan. 21 
, 22 

Jan. 21 
11 22 

PC 
I 
-. - 
hc .- 
d 

0.7 

1.0 

0.7 

0.7 

1.0 

1.0 

0'7 

0 - 7  

1.0 

0.7 

0 ' 7  

1.0 

1'0 

1.0 

1'0 

0.6 . 

0.6 

0 . G  

>lean 
of X. P. D's 

0 1  u 

6959.3.3-17 
33'18 

70 I 16.86 
16.88 

70 21 30.91 
30.92 

70 a5 15.14 
45.15 

70 11 58.06 
58'07 

69 51 14.46 
14'47 

70 5 0.58 
0 '  59 

;o 20 3-51  
3'51 

70 5 18-59 
18-63 

50 17 46.49 
48.72 

70 31 8.81 
8.86 

69 49 26.64 
26.67 

70 ro 54.2; 
54'33 

69 5 r  34.84 
34.89 

70 I 4-79 
4'$4 

69 46 51.91 
51'98 

70 I 35-07 
j j '  1s 

70 11 59.28 
59'35 

::::if 
I)islnnces 

o I 

17 44 

I rg 

t 21 

r 17 

I 1 7  

5 4 

o 14 

o a9 

1 58 

5 l o  

4 57 

I 40 

13 r 

4 44 

17 r j  

5 14 

5 g 

5 19 

Positiona 
of 

~elescope 
during 

Observn- 
tion 

W E  
E, W 

E, W 
w, E 

W, E 
E, W 

E, W 
W, 

'A', E 
H, \V 

E, W 
\V. 1E 

W, E 
It, W 

E, W 
W, E 

W, E 
E, W 

E,W 
WS E 

W, H: 
X, W 

W, E 
E, W 

R, W 
W, E 

E. W 
W, E 

W, E 
En W 

R, W 
w, E 

W, R 
E, \Y 

E, W 
WI 

Hnlf of the 
Ohserved 

Diflert.rlce of 
Zenith Llistnnces 

I 

+ 9 20'14 
20.74 

+ 7 35.46 
36.35 

- 11 37-48 
3i.27 

- 16 51.89 
51.13 

- 3 6.58 
6 .03  

+ 17 39-42 
39'56 

+ 3 59.65 
59'07 

- 11 1 I 

11.43 

+ 3 35-01 
a 35.43 

- 8 53'15 
55'0.3 

- aa 16.99 
14.0.; 

+ 19 a f i . 6~  
26.28 

- a 1 - 1 2  

1.32 

+ 16 18.75 
16.69 

+ 7 48.79 
47 ' f l  

+ zr 61-83 
59.82 

+ 7 18.3j 
16.98 

- 3 i .81  
6.27 

Seconds of 
Co-luti~.ude 

b ~ ~ ' ' ~ ~ l l  
vuLion 1 

M I 

5.3.31 
53'91 53.69 

5 2 . y  
53'2.3 52'78 

5.3'43 
53.65 53'54 

5.3'25 
53.02 53'14 

51-48 
jz.04 51-76 

53.88 
54.03 53'96 

53.23 
52'66 59.95 

52.39 
52'09 52-24 

53.60 
54.06 j3-83 

53'.34 
53.69 53.52 

5r.Ra 
54'8.3 53'33 

53-26 
52.95 53.11 

53'1.5 
53'01 53'08 

53.59 
51.58 59'59 

53.58 
51'15 52.87 

5.3.74 
j1.80 tja.;f 

53.51 
52.13 51.78 

53.46 
j3.08 53-57 
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778. K h u ndabo l o-Co-latitude 70" 8' + 

c 

0'39 

0.56 

0.29 

0.52 

0'93 

0.51 

1.60 

0.09 

0.47 

0.56 

0'41 

0.80 

0'33 

0'01 

0.65 

0.20 

0.62 

0'43 

PI 
I] 

- e 
.- U )  

E 

0.6 

1.0 

1.0 

0-6 

0.6 

0.6 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1'0 

1.0 

1.0 

0'6 

0.6 

0.6 

Po. 

o'o9r.z 

0.3136 

0.0841 

0.1622 

0'5189 

0.1561 

a.5600 

0.0081 

0.2209 

0.3136 

0.1681 

0.6400 

0.1089 

0.0~1 

0.4225 

0.0240 

0.2306 

0.1109 

2.5 

2 -  .- 
:% 
m 

-- 

, 33 

34 

35 

36 

37 

38 

S9 

M 

41 

43 

43 

44 

45 

46 

47 

48 

49 

60 

4 

Stsm Obaened 

.- ~ 

1554 k 1603 Qr. 80 
I. 1, 

1621 dc 1632 Gr. 80 
II 71 

1666 & 1681 Qr. 80 
> I  I I  9 1  

1701. & 1708 Gr. 80 
I S  ., I *  

1708 & 1713 Qr. 80 
II I ,  

1685&1713Gr.80 
19 B 

1726 & 1743 Gr. 80 
81 31 IS 

1748 & 1767 Gr. 80 
I PI 

1793 k 1794 Gr. 80 
s 9 ,  28 

1602 & 1807 Gr. 80 
11 8 

1827 & 1862 Gr. 80 
>$ I I  $ 3  

1884 & 1895 Gr. 80. 
I I I  

1905 & 1923 Gr. 80 
I 8 

1970 & 197'7 Or. 80 
I,  

1983 & 1990 Cfr. 80 
I 3 ,  9,  

2008 & 2024 Qr. 80 
I I* 

2024 & 2039 Qr. 80 
s t  

2039 & 2046 Gr. 80 
I DI 

Seconds of 
Co-lntitude 

_ _  Date Mean 
of N.  P. D's 

Hnlf of the 
Ohsrrred 

Diiie~.c.tlce of 

1899 

Jnn. 21 
$1 22 

Jnn. 21 
, 22 

Jan. 21 
,, 22 

Jan. 21 
,, 22 

Jan. 21 
,, 22 

Jan. 21 
,, 28 

Jan. 21 
, 23 

Jnn. 21 
,, 2% 

Jan. 21 
,, 23 

Jan. 21 
$1 22 

Jan. 21 
1,  22 

Jnn. 21 
, 22 

Jan. 21 
, 22 

Jan. 21 
r r  z2 

Jan. 21 
,, 22 

Jan. 21 
,, 22 

Jan. 21 
,, 22 

Jan. 21 
3, 22 

E:t;f 

~ 

0 1  x 

69 57 16.11 
16.18 

70 I I 

57' '8 

70 18 5.14 
5'21 

69 49 6'38 
6.4; 

70 I 1.19 
1.29 

701334.33 
34'44 

69 59 9'01 
9. 10 

69 58 16.88 
26-99 

70 1 1  27-14 
27'24 

69 53 25.11 
25-99 

70 7 54'78 
54'90 

69 59 27.48 
27'61 

70 28 .35'9j 
36-11 

70 22 2.3.90 
24'04 

70 32 21-40 
21.j4 

70 7 52-71 
52'93 

70 10 50';5 
50.91 

70 7 31.9" 
33'08 

Positions 
of 

Telescope 
during l)isLances 

D I 

5 34 

6 47 

4 13 

ra 43 

12 31 

12 qq 

14 45 

18 46 

3 50 

13 31 

o 55 

a 39 

4 4 

a o 

zo 22 

I 55 

I 52 

I 49 

OL,serva- 
ti011 

- - 

E, W 
W, E 

W, E 
E, \V 

W, E 
E, IV 

W, 1 
E, W 

E, W 
w, E 

E , W  
W, E 

W, E 
E, W 

E. W 
W, E 

W, E 
E, W 

E, W 
W, E 

W, E 
E, 

E, W 
W, E 

W, E 
E, lV 

X, W 
W, E 

W,E 
E, W 

E. W 
w, 

W,E 
E, W 

E, W 
W , E  

~ n i o ~  ~ ~ a t a n c e s  , '5" 1 Me- 
p~ 

x 

53-56 

52.31 

53.16 

52'35 

51'94 

52.36 

51.27 

52.96 

52.40 

jZ.31 

52.46 

52'07 

53'20 

51'86 

52.22 

52-67 

53-49 

52'qq 

I x 

+ r r  37'6j 
36.57 

- 9 5.12 
4.57 

- 9 rzmoz 
12.01 

+ 19 65.98 
45.87 

+ 7 50.88 
60.52 

- 4 42'17 
41.88 

+ 9 42.42 
4a.01 

+ lo 25.58 
26.46 

- a 34'15 
35.43 

+ 15 26.01 
26.71 

+ o 57'60 
57.63 

+ 9 24'59 
24.46 

- 19 41-49 
43'19 

- 13 31-41 
30.82 

- 23 29.01 
29.49 

+ o 59'89 
59.74 

- 1 6 
57'92 

I 19'93 
18.95 

vatlon 

Y 

5.;'76 
52';5 

52'00 

51-61 

5.1'12 
53.20 

j2..36 
52.34 

52.0; 
51.81 

52'16 
52.56 

51'43 
51.11 

52.46 
53.45 

52'99 
51.81 

51'92 
52.;0 

52.38 
52.53 

52'07 
52'07 

5.3'48 
52'92 

52'49 
53.22 

52'.39 
52.05 

52.66 
52.65. 

5.3'99 
52.99 

jZ.85 
52.03 



ABSTRACTS AND SUMMARIES O F  OBSERVATIONS AND RESULTS. (311) 

778. K hu ndabolo-Co-latitude 70" 8' + 

Summary. 

No. of pairs 55 
No. of observatio~is 1108 

Mean difference ktween  observations taken E,W and those taken W. E = - 0". 11 

Half of the 
Observed 

D~fference of 
Zea~th  Dlataucea 

- - - -- - 

, ,, 
+ 4 16.61 

16.65 

+ o 30.87 
31-53 

- o 37.71 
37.26 

- 11 14'47 
14'57 

- 31 19'02 ' 

19-40 

Observed Co-latitnde (weiphtetl meun) 70' 8' 52".87 + 0".063 

Correctiol~ for Height above Sea-level + 0".10 

Final Co-latitude 70"8'61".97 

u 

razz 

0.64 

0.16 

0.16 

I 

PC 
n - 2 
M 
G 

L- 

0.6 

1.0 

1.0 

1.0 

1'0 

Data ? "  
'i: u 
Q 0 
rn 

Seconds of 
Co-lat~tude 

bzbtz:-h Mean 
vation 
- I - - - 

0 I I/ I/ 

Aetronomical Latitude (A) = 19. 51 7.03 0.063 

Mean 
of N. 1'. D's 

-- - 

I P = 4 6 . q  

$::ztf 
'lstriuces 

Stsra Observed 

-- - -  - - - -  

x 

51'54 
51.15 

51'81 
52.64 

52'45 
52.97 

52'77 
5 2 . 6 5  

54-21 
53'99 

Geodetic Latitude (G) = 19 5'1 12.90 

ZPoo-02.3~80 

P o 8  

0.8930 

0.4096 

0.0156 

0 . 0 ~ 5 6  

1'5129 

. t ,, 
70 4 34.93 

35'10 

70 8 20.94 
2 1 . 1 1  

70 9 30.16 
30'23 

70 11 7'24 
7'42 

70 30 13.23 
I3.39 

Foalirons 
o f 

Telescope 
d u n n ~  

Obserya. 
tlon 

- . - - 

,I 

51.65 

52'23 

52.71 

5r.71 

54.10 

Deflection of plumb-line (A - G) - - - 5.87 

: 

51 

62 

53 

54 

65 

UW)8 & 2046 a:. 80 
I* 1) 

2050 & 2090 Gr. 80 
I IS 

1638 & 1618 Gr. 80 

2127 & 2160 Gr. 80 
I I  

2200 & 2205 Gr. 80 
9, 93  

E . W  
W, E 

W, E 
E, W 

E, W 
W, E 

E, W 
W. E 

W , E  
E, Vv 

1899 

Jan. 21 
, 22 

Jan. 21 
, 82 

Jan. 21 
., 22 

Jan. 21 
,, 22 

Jan. 21 
,, 22 

o r  

I j Z  

8 gz 

1 36 

3 za 

6 5 



ASTROROMICAL LATITUDES. 

Latitude ... 31' 1' 

Longitude ... 78 13 

Instmmmt-Zenith Telescope 
in. 

Mean Height of Baromefer 18.95 

Height . . . 12509 feet Mean Tenaperature 27'4 

Observer-Lieut. H .  M. Cowie, R.E. 

$, a .: -a. 
.- .A. 2 0 
m 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

1 4  

16 

1 G 

, 

PI 
I 
5 - 
M .- 

$ 

0 - 8  

0.8 

1.0 

0.7 

0.7 

0-5  

0.5 

0.5 

0 '5 

0.7 

1.0 

0.5 

0.5 

0.7 

0.7 

0.8 

8 h r s  Obserred 

1431 k 1444 Newcomb 
u t 

1449 & 1453'Newcomb 
SI BI I I  

1456 Newc. k 3108Qr.80 
11 m II *I 

3514 k 3733 Or. 80 

1482 k l a 6  Newcomb 
I I  91 13 

1490 k 1496 h'cwco~nb 

3827 k 3846 Gr. 80 
8 I I  I I  

3846 Gr. 80&1520h'ewa. 
I,  I ,  ~1 I, 

1635 & 1553 Xewcomb 

3930Gr. 80k1653 Nswc. 
( I  *I ~1 #I 

3363k4001Gr.80 
II ,$ 

1019 k 4029 Gr. 80 

1023 Gr. 80 & 1692 Nswc. 
)I II 2, I( 

4046 & 4060 Gr. 80 
13 I D  11 

4050 GI*. 80  & f Xswc. 
1, ,) ,, , I  

2 f J & 2 7 S e w c o m b  
)I V. I I  

v 

0.06 

0.25 

0.j8 

0.70 

0'24 

0'09 

0.81 

0.23 

0'4.3 

0.10 

0.28 

1.11 

0'63 

0.68 

0.64 

0.42 

Pow 

0.0029 

o'o5oo 

0.3364 

0'3430 

0.0403 

0.0041 

0.3361 

o.0370 

0 ' 0 c j Z j  

O . O O ~ O  

o-o;& 

0.6161 

0.1985 

o.,3237 

0-2867 

o ' l q ~ r  

Date 

1903 

Oct. 91 
I. 22 

Oct. 41 
, 22 

Oct. 21 
,, 22 

Oct. 23 

Oct. 21 
, 22 

Oct. 22 

Oct. 21 
, 22 

Oct. 21 
,, 22 

Oct. 22 

Oct. 20 
9 22 

OcL. 20 
tr  22 

Oct. 22 

Oct. 20 
,, 22 

Oct. 20 
,, 22 

Oct. 2n 
3, 22 

Oct. 20 . 22 

* ~ ~ ~ ~ ,  lf 
Diabnces 

0 ,  

18 7 

j r  33 

z j  20 

a5 38 

31 48 

31 53 

l o  36 

lo  47 

a5 24 

2 j  3s 

30 27 

24 19 

24 z j  

34 34 

34 17 

31 30 

Mean 
of S .  1'. D's 

0 ,  x 

59 13 59'09 
59'01 

5'9 1.3 51.10 
51'02 

58 57 0.2.3 
9'14 

59 3 38.03 

58 42 96.35 
36.2j 

58 45 37.10 

59 8 50.55 
50' 23 

58 j7 53~21  
53'09 

56 4 j  8-33 

58 34 3.21 
2.96 

5 8 4 5 8 ' 3 4  
58.08 

59 8 38.29 

59 14 47-81 
41'5.3 

j8 59 50.82 
50'57 

58 42 26.21 
25.95 

59 5 1 8 . 6 2  
18.35 

Posit ions 
of 

Telescope 
"1rn1g 

Observu- 
Lion 

E. W 
W, E 

W, 1F 
IS, W 

E, W 
W, P 

E, W 

W, JC 
E, W 

E l  W 

R, W 
\V, E 

W, E 
E, W 

W, E 

IT! W \I, 1C 

W , E  
E, \Y 

W, E 

W, R 
E, W 

E, W 
\V, E 

W, X 
E, W- 

W , E  
15, \V 

Hnlf of t.he 
()hserved 

Diffcrencr of 
Ze~~lLii Uista~~ces 

s 

- I 5 0  
51'48 

- 14 42.95 
42.95 

+ I 57'84 
58.33 

. - 4 29.48 

+ 16 3 1 ' f o  
31.87 

+ 13 30.66 

- 9 41.97 
41.28 

+ I r4'fR 
15.07 

+ 13 59'09 

+ 25 4'84 
4 '89 

+ I S  9.18 
9 '53  

- g 29'3.3 

- 15 39'19 
39.19 

- o 42'08 
42.25 

+ 16 41.51 
40.95 

- 6 11'18 
10.94 

Seconds 
Co-111tltude 

bv e,lcll 
ibdel.- 
vntlor~ 

t, 

8.04 
;-53 

8.13 
8.07 

7.07 
7.47 

8.55 

8.0; 
8.12 

7.76 

8-38 
8 . 9 j  

7.90 
8.16  

5.42 

8 ' 0 j  
7 ' 8 j  

7'52 
6 1  

8.96 

8.62 
8.34 

8.74 
8.32 

7.52 
6.90 

7.44 
7.41 

of 

Uenn 

t 

7.79 

8.10 

i .27 

8.55 

8.09 

7.76 

8.67 

8.08 

2 

7 '9j  

7.57 

8.96 

8.48 

8-53 

7-11 

7-43 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTB. (313) 

779. Kidarkanta-Co-latitude 58" 59' + 

Summary. 

No. of pairs 20 

No. of observations 36 

Mean difference between observations taken E, W and those taken W, E = + OV.04 

d 
p, 
n 

Observed Co-latitude (weighted mean) 5 8 O  59' 7".85 + 01'.073 

Pos~tions 
of Half of the 

Observed 

* 

Correction for Height above Sea-level + 0".57 

Final Co-latitude 68" 59' 8".42 

Geconda of 
Co-lat~tude 

0 I I/ u 

Astronomical Latitude (A) = 31 0 51.58 k 0 . 0 7 3  

Mean 
of N. P. D's 

. I N 

59 0 2 8 6 0  
28.30 

59 8 1 3 ' 8 0  
13'49 

59 516.48  
16.20 

59 14 26.;2 
26.44 

Telescope 
dur~ng 

obSerra- 
tion 

E,R' 
W, E 

E 
w, h: 

W , E  
E, W 

E. W 
W, E 

Geodetic Latitude (G) = 31 1 21.71 

Deflection of plumb-line (A - G) - - - 30.13 

%",f:Lxf 
DlstnnCes 

0 ,  

2 11 

7 7 

23 33 

23 42 

Stam Opaerved 

- - 

I 
32 d 35 Bewcomb s d 7 2 0  

, 22 
I 

18 1 45&55Kewcomb Oct. 20 

D~fference of 
Zen~th D~atancea 

, #I 

- I 21.44 
20'59 

- 9 5'90 
6.13 

- 6 8'9.3 
8.42 

- 15 18.85 
19.10 

19 

, I  I )  I ,  22 

61k65Newcomb  20 
I ,  ,, I 3  21 

2 
b:b:2-h .- 
vallon 

65 & 76 Newcomb YO 

T P -  14'1 

a 

0'41 

0 . 2 1  

0.18 

0.24 
I 

P e a  

0.1681 

0.038; 

o.oza7 

0.0288 

1.0 

0.8 

0 

0.5 

7.16 
7'71 

7.90 
7.36 

7.55 
7.78 

7.87 
7'34 ,, 22 

H 

i . 4 4  

7.63 

7.67 

7-61 

1 



Latitude ... 14' 227' 

Longitude .. . 79 48 

Instrument-Zenith Telescope 
in. 

Mean Height of Barometer 29.55 

Height ... 458 feet Mean Temperature 69O.3 

Observer-Lieut. G .  P .  Lenox Conyngham, R.E. 

o 
z .r: 
3 a  .- 
$ %  
m 

1 

2 

3 

4 

6 

6 

C 

9 

8 

9 

10 

Positions Seconds of ' I 
- 11 I - 8 - o I Po. 
m ! I 

I E ,  , 
I ~. .-. 

z:t~f 8trn O b ~ e w e d  

Half of the Co-latitude 
0 b 8 ~ v d  I 

Difference of 
Distances Observs. 

of 
~e lescope  

during D,te 

i 
I 

I I 

-- 

Mean 
or n. p. m 

1363 k 1370 Qr. 80 
, ,, ,, 

1, 3s 

I I  11 ~9 

1370 k 139OGr. 80 

1402 & 1411 Gr. 80 
)I  II I I  

,, I ,  

#I I. 18 

1 

1434 B 1W Qr. 80 
,, ,, ,, 

,a ,, 
) I  9 ,  # I  

1466 6c 1477 Gr. 80 
~9 91 a* 
II ,, 1, 

t t $1 

1600 k 1604 Gr. 80 
,, ,, , 

9 ,  II 

19  ,I  I, 

1617 k 1624 or. 80 
9 )  I) I ,  

3s 9 ,  9,  

$ 8  11 1 9  

1543 & 1660 Gr. 80 
19 , ,  
I I  ,. 

a 18 ( I  

1669 k 1677 (fr. 80 
13 II 

)I  I I  

s t  )I n 

1590k1606Ch.80  
I,  $1 

1 19 P I  

11 II 11 

1891 

Jan.  31 
Fob. 1 

9 4 
a ,  6 

Fob. 1 

Jan.  31 
Feb. 1 

, 4 
11 5 

Jan. 31 
Fob. 1 

,, 4 
,, 6 

Jan. 31 
Feb. 1 

, 4 
, 5 

Jan. 31 
Feb. 1 

$ 7  4 
, 6 

Jan. 31 
Feb. 1 

,# 4 
8 8  6 

Jan. 31 
Feb. 1 

, 4 
,, 5 

Jan. 31 
Peb. 1 
,* 4 
1s 6 

Jan. 31 
Feb. 1 

# ,I 

- r y  29.83 
28.89 
29.51 
28.97 

- 13 3.64 

- 21 8.29 
7'65 
7.80 
8.28 

- 1 2  18.94 
19'.z4 
19.99 
19.74 

- 6 50.47 
51'" 
I 

51.78 

- 18 50.8.3 
50.9.~ 
52 '16  
51.05 

- a6 48.46 
48.43 
48'89 
49'30 

+ I 25.56 
24'77 
25'14 
24.81 

- 6 22.05 
a3.28 
2.3.2; 
23.41 

+ 1 5  16.90 
16.38 
16.51 
16-15 

0 I I ,  

75 50 16.6j 
16.67 
16.74 
16.78 

75 45 52.15 

;j 53 55-56 
55'59 
55.66 
55'69 

55 45 8'09 
8.12 
n .20  

8.23 

75 39 39.32 
39'35 
39'44 
39'47 

75 51 38.98 
39'01 
39'" 
39"5 

75 59 36.37 
36.40 
36.52 
.z6.55 

75 31 22.90 
22.94 
23'04 
23'08 

75 39 10.01 
10.04 
10.15 
10.19 

p g 1 7 j 0 . 7 0  
3O'i4 
30.86 

46.8 
47.8 
47.1 
4 i .8  

48.5 

47.3 
47'9 
47'9 
47.4 

4g.r 
48.8 
48.2 

I 48.5 

48'9 
58.2 
48.2 
7 

48.2 
48.1 
47'0 
48.1 

47.9 
48'0 
47.7 
47'3 

48.5 
47'7 
48.2 
47.9 

47.0 
, 46.8 
1 46.9 

46.8 

47.6 
47.1 
47.2 

1 47.0 
I 

0 ,  

11 31 

11 36 

4 35 ' 

. 

4 13 

7 j a  

I 53 

8 a9 

a0 23 

2z j z  

9 34 

I .  
Y 

47.4 

I 
8 1 0 0 . 8  0.32 

I 

I 
47.6 I 

I 

I 

1 
48.7 

E. W 
W, E 
E, W 
W, E 

E W 

W, E 
E. W 
W, .E 
E, W 

W, E 
E, W 
m, E 
E, W 

E, W 
w, E 
E, W 
w, E 

W, E 
E, W 
W, E 
E, W 

R, W 
W, E 
E. W 
W, E 

W E 
E. W 
a, E 
E, w 

E, W 
IT, E 
E. W 
W, E 

E , W  
w, E 
E, W 
W, E 

48.2 

47'9 

7 '  

48'1 

47'0 

, 47.2 

I 

0.33 

0.05 

0.00 

o 'x l  

1 
1 .3  

1 ' 3  

1 '3 

I 

0 .5 

0.2 

0'0 

0.4 

1 ' 3  

1.3 

I 
0.7 / 0.64 

; 0 . 5  0.33 



AB8TBACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (315) 

180. Kistama-Co-latitude 75" 32 '+  

Distnncm 
Date 

~ 

d 
b .t: 
3 .- 
:% 
m 

-- 

Stur  Observed 

---------A 

Poeitions 
of 

Teleecope 
during 

Observa- 
Lion 

I z 

- z q 9 . 0 1  
48'73 
49.63 

- 13 33.48 
34-13 
34-77 

+ 13 28.71 
28.17 
28'3.3 

+ 17 15.86 
13.18 
14.32 

+ 18 44.74 
45'32 
44'1.3 
44.19 

- 6 35.06 
35'21 
34-88 
34-61 

+ 4 7.26 , 
5.91 
7.17 
6.17 

- I I  35.50 
35'77 
36.30 
36.5; 

+ 5 40'6j  
40.12 
40.03 

- 6 58.89 
60.65 
60.19 
60.67 

+ 2 20-75 
10.28 
19.99 
19.24 

I 

Mean 
of N.P. D'a 

1660 Ur. 80 & 967 Qr. 72 
,, , ,, , 
8 ,  9 3  13 3,  

974 Qr. 72 & 1686Gr. 80 
,, I s  ,, ,, 
, I  11 ,I $ 8  

991 Qr. 72 & 1713 Qr. 80 
,. ,, ,, ,, 
), II I, 1) 

1011 Gr. 72& 1747 Qr. 80 
I ,  ,, ,, 
)I I ,  ) P  

174: & 1768 Gr. 80 
I) I )  I) 

19 IS 

I I  

1762 & 1769 Gr. 80  
,I 

t1 

$ 3  

1769 & 1791 Qr. 80 
,, . 
$1 

I* )I 1, 

1803 br 1813 Gr. 80 
, ,t 

> I  

1850 & 1857 a r .  80 

I 

1870 dc 1881 Or. 80 

B II I ,  

P I o 

1892 & 1898 o r .  80 
~3 I I  

$8 ,I 

1891 

Jan. 31 
Feb. 1 

s) 5 

Jan. 31 
Feb. 1 
,, 6 

Jan. 31 
Feb. 4 

, 6 

Feb. 1 
" 4 
,) 6 

Jsn. 31 
Feb. 1 

,r 4 
9 9  6 

Jan. 31 
Feb. 1 
,, 4 
,I 6 

Jan. 31 
Feb. 1 

3 4 
,, 6 

Jan. 31 
Feb. 1 
n 4 

6 

Jan. 31 
Fob. 1 
,, 6 

Jan. 31 
Pab. 1 
,, 4 
,, 6 

Jan. 31 
reb. 1 

4 
7 6 

11 

12 

13 , 

14 

15 

' 

Half of the 
Observed 

Difference of 
Zenith Distnncea 

- -  - .  

0 ,  

j j3 

21 45 

1 7  51 

10 jj  

10 34 

6 26 

6 36 

24 32 

:, 25 

24 11 

I I  59 

I 

47.8 
48'2 
4 7  

48.6 
48.0 
47.6 

47.0 
46.7 
47'0 

49.1 
46.8 
47'9 

48' I 
48.8 
47'9 
47'9 

47.0 
46.9 
47'4 
4 7  

48.1- 
46.8 
48'2 
47.3 

47.6 
47'4 
47.1 
46.9 

48.2 
47'7 
48.0 

48.7 
47'0 
47'8 
47.4 

16 

17 

18 

19 

20 

41 

1.1 

1 . 2  

1 . 3  

t 

0.8 

0 '9  

0.9 

0.9 

1 '3  

1 2  

/ 1.3 

47'8 

48.1 

46.9 

47'9 

48.1 

47.1 

47'6 

47'3 

48.0 

47.7 

Seconds of 
Co-latitude 

bfbt:,","h 
ration 

W, E 
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E, W 
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W, li: 
W, E 
$, R' 

W, E 
E, W 
W, E 

W, P 
El W 
W, E 
E, W 

E, W 
w, h: 
E, W 
W, E 

W, E 
E, W 
WP E 
x, W 

E. W 
W, E 
E, W 
W, E 

W, E 
E, W 
E, W 

E, W 
w7 E 
E, W 
MT, E 

W, E 
E, W 
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0.4 
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22'39 
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18.56 
18.62 
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33'47 
33'53 

75 14 3'40 
3-41  
3'67 
3' 73 

75 39 22.04 
2 2 . 1 1  
12-32 
11-39 

75 28 40.79 
40'86 
41 -06 
41 '13 

75 44 23.14 
23.21 
2.3'44 
23, jo  

75 27 7.53 
7.61 
7'95 

75 39 47.59 
47.68 
47'97 
48.06 
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27.86 
28' 14 

48'5 
48.1 
48' '  
47.5 

p, 
II 
Y - 
M .- 

P - - ,  
0.01 

t 

0 . 1 9 ;  

0.83 

0.09 
I 

0 . 1 3 ,  

0.13 

0.01 

0.21 

0 .11  

0.00 

0 ' 4  , 28.24 

I 
I I 

0 . 2 1  48.1 

a 

1.3 

P v v  



ASTRONOMICAL LATITUDES. 

780. K istama-Co-latitude 75" 3 2' + 
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48.2 
46.8 

I 48.2 47.4 
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1.96 
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28.62 
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I *  ,, $ I  

* a  I ,  ,I 
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0 I* 
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810 & 818 Gr. 80 
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11 11 )I 
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- l o  51 '36 
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46.36 
46.46 
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19.90 
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46.11 
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9 3 
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Feb. 3 
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,* 7 

Feb. 2 
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X, W 
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W, E 
E, IV 
W, E 
E, W 

E. W 
W, E 
E. W 
W, E 

W, E 
I?, \V 
IF., E 
E, \V 

E, W 
W, E 
E, IV 
W, E 

W, E 
E, W 
W, E 
E, W 

E, W 
W, E 
E, W 

E. W 
\V, E 
E. W 
W, E 

W, E 
E, W 
\V, E 
E, W 

W, E 
E, JV 
W, E 

W, R 
E, W 
W, E 
E, W 



ABS'PBACTS AN? SUBfMbZEIES OF OBSERVATIONS AND RESULTS; (31 7) 

780. Kistama-Co-latitude 75" 32' + 
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13.07 

+ 3 1.33 
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ASTROPU'OMICAL LATITUDES. 

780. Kistama-Co-latitude 75" 32' + 

Summary. 

No. of pairs 45 
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Zenith Diatrocea 

I x 

+ I 28-20 
17.74 
17.37 

+ 19 40'37 
40.31 
40.12 
39.48 

P o 0  

1-03 

0.m 

ZPCD = 1 3 - 4  

::st:' 
Distance! 

. , 
3 27 

rz 16 

Positions 
of 

~ e l e w o p s  
during 

Observa- 
tion 

E, W 
W, 
E, w 

R. W 
W, E 
E, W 
W, E 

P4 

I 
Y - m .- 
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ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

781, K u  rseong-Co-latitude 63" 8' + 
Latitude .. . 26' 52' Instrument-Zenith Telescope 

in. 
Longitude ... 88 18 Mean Height of Barometer 25 -63 

Height ... 44% feet Mean Temperature 46'. 2 

Observer-Lieut. H. M .  Cowie, R.E. 
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ASTBONOMICAL LATITUDES. 

787. Kurseong-Co-latitude 63" 8' + 

Summary. 
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Feb. 4 
,, 6 
,, 7 
* 8 

Feb. 4 
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E. W 
WI 1 

W, E 
IG. w 
w, n: 
En W 

E, W 
w, E 
B. w 
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35'29 
35 ' 24 

63 2 55'03 
54'95 
54'W 
54'86 

Half of the 
Observed 

Difference d 
Zenith Diatamea 

* I )  

- 1 3  25-69 
25.16 
25.30 
25.39 

- 1 2  36.34 
36.51 
36-17 
36.05 

+ o 27-04 
27.09 

b 27.52 
27'73 

- 21 43'41 
46.55 
46-54 
45-66 

- 24 49-45 
50'44 
50'.;0 
50.60 

+ 5 48-76 
49.43 
49'37 
49-53 

Becondr of 
Co-latitude 

bd~,","h 
ratio11 

n n 

I 
44'40 
44.84 
44'66 
44'53 

44.82 
44.56 
44.86 
44-93 

44.69 
44-61 
4j.22 
45.18 

44.98 
43'76 
4.3'72 
44-56 

45.98 
44-89 
44'79 
44-64 

43'79 
44'38 
44'27 
44.39 

44-61 

44.79 

44-93 

44.26 

45'08 

11.21 



ABSTRACTS AND SUBIMARIES OF OBSERVATIONS AND RESULTS. 

782. Lad i m si r-Co-latitude 60" 3 8' + 
Latitude . . . 29' 22' Imtrument-Zenith Sector No. 1 used as Zenith Telescope 

in. 
Longitude ... 72 2 Mean Height of Barometer 29.59 

Heighf .. . 468 feet Mean Temperature 81O.1 

Observer-Captain S.  G. Burrard, R.E. 

; .$ 
? a  'C .A. 

c 0 
m 

1 

2 

a 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

S h m  Obaerved 

460 & 488 Gr. 80 
I s  ,, , I  

320 Gh.. 72 k 511 or. 80 
18 8 )  *I I* 

551 Qr. 80 & 323 Or. 72 
IS IS I, I* 

563 Qr. 80 dr 323 Or. 72 
I) o ID I*  

551k589Gr.80 
I 9, I -  

563&589Or.80 
,. I ,  ,. 

605 Gr. SO& 323 Gr. 72 

605 & 589 Or. 80 
I I  IS , I  

610 & 646 Or. 80 
I I  IP 9) 

660 & 698 Or. 80 
I s  9 ,  ,, 

660 k 712 Gr. 80 
,, ) I  ,, 

720 & 734 Qr. 80 
,I , I  I* 

781 dr 734 Qr. 80 
)I  ,D 1, 

787 753 Qr. 80 
11 I,  ( I  

80 

Mean 
of X. P. D'a 

0 ,  Z 

60 27 12.77 
22.76 

60 48 ag.ng 
l9' 23 

60 35 26.51 
06.48 

60 47 11-13 
11'10 

6040 7.31 
7'19 

605151.85 
51.82 

60 43 50'46 

60 48 31.~1 
31.18 

60 28 50.77 
P.74 

60 a9 25-15 
ij.ar 

60 15 0.82 
0.78 

60 16 43.78 
43'74 

60 25 49-45 
49'41 

60 11 57.37 
57'33 

602130~80 
309i5 

Data 

I694 

Jan. 9 
,, 10 

Jan. 9 ' 
IS 10 

Jan. 9 
,, 10 

Jan. 9 
r #  lo 

Jan. 9 
, 10 

Jan. 9 
,, 10 

Jan. 10 

Jan. 9 
,, 10 

Jan. 9 
9 10 

Jan. 9 
I, 10 

Jan. 9 
I I  10 

Jan. 9 
,, 10 

Jan. 9 
,, 10 

Jan. 9 
,, 10 

Jan. 9 
1, 10 

Halt of the 
Observed 

Difference of 
Zenith Distances 

I u 

+ lo 57-14 
51-36 

- lo 6.76 
10.73 

+ 1 51-42 
53'50 

- 8 51.82 
51'59 

- I 47'47 
46.93 

- 1 3  31-70 
32-00 

- 5 31.50 

- 10 11.87 
11'93 

+ 9 19-77 
29-59 

+ 8 55'77 
54.a8 

+ 13 10.92 
19'39 

+ 1 1  37.66 
35'78 

+ 11 31-00 
30'90 

+ 16 ~1.89 
' 23.63 

+ 1 6  49-23 
49'91 

:zt:' 
Distances 

. I 

8 53 

15 53 

18 17 

18 16 

18 31 

18 20 

18 19 

18 zj 

lo 11 

lo 43 

lo 38 

13 16 

13 17 

Seconds of 
Co-latitude 

-. 

bzb,",",","h 
ration 1 
I # 

10.01 
ao.12 10.06 

12.49 
18.50 20'49 

18'9.3 
19.98 19.45 

19'31 
19'51 19'41 

19.75 
20'26 ao'w 

10'15 
19'82 19-98 

18'96 18'96 

19.34 
19.25 19'29 

10.54 
20'33 10'43 

11-02 

19-49 10.15 

21-74 
10.17 10'95 

21-44 
19-51 10'48 

10.45 
m-31 10.38 

Positions 
of 

Telescope 
during 

Obsarra- 
tion 

E, W 
W, a 

E, W 
W, E 

W, E 
E, W 

W, E 
E, W 

W , E  
E, W 

W , E  
E, W 

E, W 

W, E 
E, W 

W, B 
E, W 

E, W 
W, E 

E, W 
Wl H 

W, E 
E, W 

W, E 
E, W 

6 54 

6 5j 

W , E  
E, w 

W,E 
El W 

PI 
I 
e - 
M .- 
I 

1.0 

1'0 

0.7 

0'7 

0.7 

0.7 

0.5 

0.7 

1.0 

0.5 

0'7 

0.7 

0.7 

19-26 
10.96 

10.03 
10.66 

0.7 

0'7 

ZO.II 

10.34 

0 

-. 

0.09 

0'34 

0.70 

0.74 

0.15 

0.17 

1-19 

0.86 

0'18 

0.10 

0.80 

0'33 

0.23 

P 1 1  11 

o.dr 

0.1156 

0.3430 

0'38.33 

0.0158 

o.ozoz 

0-7081 

0.5171 

0.0784 

0.0070 

0.4480 

0-0762 

0.0370 

0.04 

0.19 

o-WII 

0'0253 



ASTItONOMICAL LATITUDES. 

787. K u  rseong-Co-latitude 63" 8' + 

Summa y. 

No. of pairs 19 
No. oE observations 67 

Mean difference between observatiorls taken E, W and those taken W, E = - 0'-05 

I, 1 

Observed Co-latitude (weighted mean) 63" 8' 44'.76 + 0"-060 

Correction for Height above Sea-level + 0"- 19 

Final Co-latitude 63" 8' 44".95 
\ 

f 
6 z .g 
Z h  .- - 
5 0 

OD 

14 

16 

I.6 

17 

18 

19 

\ 0 # I .) 

\ , htrono&ical Latitude (A). = 26 61 15.05 _+O-060 
\ 

\ Geodetic Latitude (G) = 2 6  52 6.56 

\ Deflection of plumb-line (A- G) r - 60-51 

Ston Ob~eroed 

468 dc 482 Kewcomb 
n1 I$  1, 

,I  ,, 3 9  

I I  19 9, 

492 & 606 Newcomb 
1, I t  91 

o Is $ 9  

SI ,S I* 

616 dc 617 Newcomb 
,, #, ,. 
I I  I- 18  

,I  I) I, 

629 & 638 Newwmb 
1) 19 I I  

91 n ~r 

.I n n 

638 & 643 Nerwmb 
11 8 s  9, 

I I  n I, 

1, I* ss 

669 & 680 Newcomb 
I t  IS I1 

11 I* ,I 

I* I t  I# 

Poaitionlr 
of 

Telescope 
d~tring 

Obserrn- 
tion 

W, 1 
E, W 
w, E 
E, w 

E, W 
W, E 
6, W 
W, E 

E, W 
W. E 
E, W 
w, 

W, E 
E. W 
W, l€ 
E, W 

E, W 
Wn E 
x. W 
W, E 

W, E 
E, w 
W, E 
E, W 

P s v  

0.0315 

0.0013 

o.0405 

0'3500 

0-1434 

0.4135 

Z.9043 

1902 

Feb. 4 
6 

,, 7 
IS 8 

Feb. 4 
,t 6 
1 7 
,. 8 

Feb. 4 
,, 6 
9 ,  7 
9 8 

Feb. 4 
,I 

n 7 
s 8 

Feb. 4 
6 

,, 7 
I 8 

Feb. 4 
,, 6 
,, 7 
st 8 

& 
I 
Y 
.S m .- 

1'4 

1.4 

1 4  

1 4  

I 

1.4 , 
20.5 

E:tEf 
Distu~cee 

D I 

14 26 

21 11 

I 13 

17 I 

1 1  55 

21  28 

v 

0.15 

0.03 

0.17 

0'50 

0.31 

0.55 

LPw - 

Mean 
OE N. P. D'a 

0 1  H 

6 3 ~ 2  10'09 
10.00 

9.96 
9'92 

6.3 ZI 11.16 
21.07 
21 '0.3 
20.98 

63 8 I 7-65 
17'55 
17'50 
17'45 

63 30 30.39 
30'3f 
30.26 
30.21 

63 33 35-43 
35 '3.3 
55'29 
35'24 

63 2 55'0.3 
54'95 
54.90 
54.86 

Hnlf of t.he 
Observed 

Difference d 
Zenith Distance8 

I H - 13 25.69 
15.16 
15 ' jo  
25'39 

- 12 36.34 
36.51 
36.17 
36.05 

+ o 27.04 
2 7 ' 0 9  

1 27.72 
7 ;  

- I I 

46'55 
46-54 
45.66 

- 24 49.45 
50.44 
5O'.iO 
50.60 

+ 5 48-76 
49'43 
49'31 
49.53 

Seconds of 
Co-latitude 

bzz,","h Meon 
~ n t i o a  

w # 

l a .  
44 ' 40 
44.84 
44.66 
44 ' j J  

44.82 
44.56 
44'86 
44'93 

44.69 
44'64 
43'12 
45.18 

44.98 
43' i6 
43'72 
44.56 

45-98 
44.89 
44'19 
44.64 

43.79 
44'38 
44'17 
44.39 

44.61 

44'79 

44.93 

44-26 

45-08 

u 
f P - 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

782. Lad i msi r-Co-latitude 60" 38' + 
Lalitude . . . 29' 22' Inrtrument-Zenith Sector No.  1 used as Zenith Telescope 

in. 
Longitude .. . 72 2 Mean Height of Barometer 29.59 

Height ... 4 6 8 f e e t  Mean Temperature 51O.1 

Observer-Captain S. G. Burrard, R.E. 

Seconda of 
Co-latitude 

_- 
each 

obser- 
 ati ion l 3  

w I 

10'01 
10-1s 20.06 

22.49 
18'50 10.49 

18.9.3 
19'98 19'45 

19'31 
19'51 19-41 

19'75 
20.16 so-oo  

~ 0 ' 1 5  
19'82 19-98 

18'96 16'96 

19-34 
19'15 19.19 

20'54 
10'33 20'43 

a l -oa  
19'49 20'15 

11-14  
20'17 10'95 

21'44 
19-52  20'48 

20'45 
20'31 20.38 

19.16 
10.96 r o - ~ r  

ao'o,3 
20.66 20.34 

o 
z .$ 
2 a .- I 
2 0 
m 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

PI 
B 

- Y M .- 
a 

1.0 

1 .0  

0'7 

0.7 

0.7 

0 .7  

0.5 

0 - 7  

1 .0  

0'; 

0 - 7  

0 .7  

0 .7  

0.7 

0.7 

v 

0.09 

0.34 

0'70 

0 '74  

0 . 1 5  

0 .17  

1'19 

0.86 

0-28 

0.10 

0.80 

0.33 

0.23 

0.04 

0'19 

Stan Observed 

460 & 488 Or. 80 
I) ,1 8 )  

320 Qr. 72 k 611 Gr. 80 
IS 1, #I $ 1  

651 Or. 80 & 323 Qr. 72 
I) S) s II 

563 Qr. 80 & 323 Gr. 52 
o II I# I (  

651 k 689 Gr. 80 
I I  I, I I  

5636r589Or .80  
I ,  I )  ,. 

605 Gr. 8 0 Q  323 Gr. 72 

6 0 5 k 5 8 9 G r . 8 0  
,I 8 s  I t  

610 & 646 Gr. 80 
91 18 SI 

660 & 698 Glr. 80 
( 9  t *  7, 

660 k 712 Gr. 80 
11 I )  I )  

720 & 734 Or. 80 
3 8  9 )  91 

721 & 734 Or. 80 
)I I* IS 

787 & 753 Or. 80 
I, 32 11 

7 8 7 & 7 6 4 Q r , 8 0  
91 ,t 8 1  

P t q v  

o.0081 

0.1156 

0'3430 

0'3833 

0.0158 

0.0202 

0.7081 

0.5177 

0.0784 

0'0070 

0.4480 

0.0762 

0.0370 

o.oo11 

0 ' 0 2 5 ~  

Mean 
of N. P. D's 

O I X  

60 27 22.77 
21.76 

60 48 29-15 
29.23 

60 35 26.51 
26.48 

60 47 1 1 - 1 3  
11 .10  

60 40 7-21 
7'19 

6 0 5 1 5 1 ' 8 5  
51.82 

60 43 50.46 

6048,31'11 
31.18 

60 28 50.77 
50' 74 

60 19 ~ 5 . 2 5  
l j . 1 1  

60 25 0.82 
0.78 

60 26 4.qaf8 
43'74 

60 15 49'45 
49.41 

60 21 57'37 
57-33 

6 0 1 1 3 0 ' 8 0  
30.75 

Half of the 
Obaerved 

Difference of 
Zenith Distances 

D # 

+ 10 57-14 
57.36 

- 10 6-76 
10.73 

+ a 52.42 
53'50 

- 6 51'82 
51.59 

- I 47-47 
46.93 

- 1 3  31.70 
32'00 

- 5 31'50 

- 1 0  11-87 
1 1 - 9 3  

+ 9 29'77 
19.59 

+ 8 55-97 
54.28 

+ I3 20'92 
19'39 

+ I I  37.66 
35'78 

+ 11 31'00 
30'90 

+ 16 21'89 
' 

13.63 

+ 1 6  49-23 
49.91 

Date 

1694 

Jan. 9 
,, 10 

Jan. 9 
,, 10 

Jan. 9 
,, 10 

Jan. 9 
,, 10 

Jan. 9 
, 10 

Jan. 9 
, 10 

Jan. 10 

Jan. 9 
,, 10 

Jan. 9 
t 10 

Jan. 9 
*a 10 

Jan. 9 
,I 10 

Jan. 9 
1, 10 

Jan. 9 
,I 10 

Jan. 9 
9 10 

Jan. 9 
,r 10 

::zt:f 
Distsncee 

. t 

8 53 

25 53 

18 27 

18 16 

18 31 

18 zo 

18 19 

18 23 

l o  11  

l o  43 

l o  38 

13 16 

13 17 

6 54 

6 53 

Positions 
of 

Telescope 
during 

ObRerVa- 
tion 
- 

E. W 
w, 1 

E, W 
W, E 

W, E  
x, w 

W, E 
E, W 

W, E 
E, W 

W , E  
EB W 

E, W 

W , E  
E, W 

W E 
E, W 

E, W 
W, E 

E, W 
W-, E 

W, E 
E, W 

W, E  
E, W 

W , E  
E, W 

W , E  
En W 



ASTROROMICAL LATITUDES. 

782. Lad i ms i r-Co-latitude 60" 3 8' + 

d 
z .: 
;la .- 
& %  
m 

8- Obrened Date 

16 

17 

18 

19 

213 

21 

22 

25 

24 

26 

26 

27 

28 

29 

80 

31 

32 ' 

33 

84 

86 

809 & 823 Gr. 80 

8 7 2 k 8 3 3 Q r . 8 0  
8 )  1, 3 1  

888 & 902 Gr. 80 
, , I  )I  

917 Qr. 80 & 526 Or. 72 

948 Gr. 80 k 526 ~ r :  72 

978 k 998 Gr. 80 
1) , I  I, 

984 & 998 Qr. 80 
9 $ 9  

308Qr.72k623Qr.80 
o ,, ,, 

804 Qr. 72 k 523 Gr. 80 
I I  II I$ 1, 

613 & 523 Qr. 80 
II IS 9 ,  

303Qr.72&526Gr.80 
*1 II 11 38 

304 Qr. 72 k 626 Qr. 80 
#I 81 I S  1s 

613 k 626 Or. 80 

341Gr.72k659Qr.80 
1s )I 1 '11 

675 k 585 Qr. 80 
(I o 11 

690 dc 613 Qr. 80 
1) o I- 

691 k 613 Gr. 80 
1) 21 I I  

690 & 623 Qr. 80 

691 & 623 Or. 80 

643 & 677 Qr. 80 

c :z:t:f 
DiaL.ncea 

Half of tlie 
Ohserved 

Difference of 
Zenith Distaocts 

P e a  

Position8 
of 

Telescope 

od;:fr;n- IYr 
tion 

1894 

Jan. 9 

Jan. 9 
r,  10 

Jan. 9 
I 10 

Jan. 9 

Jan. 9 

Jan. 9 
1,  10 

Jan. 9 
,, 10 

Jan. 11 
9 16 

Jan. 11 
t ,  15 

Jan. 11 
, 16 

Jan. 11 
r,  15 

Jan. 11 
r r  15 

Jan. 16 

Jan. 11 
q. 15 

Jan. 11 
a 16 

Jan. 11 
, 15 

Jan. 11 
8 ,  15 

Jan. 15 

Jan. 11 

Jan. 15 

I I I 

+ 13 33'18 

- 6 16.7.3 
1 7 9 1  

+ 12 '8.78 
26.53 

- l o  51.64 

- 20 50.61 

+ 20 30.80 
31'66 

+ 19 41-57 
41-77 

- 6 48-81 
47.94 

- 10 36-17 
35.45 

- 17 17.76 
1 7 . 7  

+ 1 4  25.33 
15'43 

+ 10 37.88 
37'92 

+ j 55-63 

- 8 14.79 
26.31 

- 4 10.8.3 
11'45 

+ 14 60.87 
57.95 

+ I; 30.65 
19.17 

+ o 56.37 

+ 3 16.85 

+ 16 54-16 

0.47 

0.21 

1.19 

0.98 

0'16 

0.69 

0'13 

0.70 

0.42 

0.61 

0.15 

0.86 

0.43 

2 

0.8: 

0.73 

1'32 

1.31 

0.13 

Beconds of 
Co-laticuds 

bzz:z-h 
vation I s  

e ,  

8 9 

10 4 j  

7 

I 25 

1 25 

9 17 

9 a6 

10 35 

ao'  31 

l o  a; 

ao 13 

to  9 

l o  4 

13 I 

41 u 

5 53 

5 51 

5 39 

5 37 

8 8 

/ 0.)li7 

o.aaog 

0 . 0 ~ 1  

o.io81 

0.4801 

0.0179 

0 . 3 3 ~  

0'03;o 

0'.3430 

0'1aj5 

o.a6g1 

0.0158 

0.3698 

0.1849 

1.5625 

0'5298 

0'3730 

0.8711 

0.9385 

0.03;o 

p( 

I - Y- 
(r .- 
3 

0.7 

1 '0  

1.0 

0.5 

0.5 

0'7 

0.7 

0.7 

0'7 

0.7 

0 . 7  

0'7 

0'5 

1.0 

1'0 

0 '7 

0'7 

0 '5 

0 '5  

0.7 

W, E 

W.R 
E, W 

E. W 
WI E 

E, W 

El W 

E. W 
W, E 

E, W  
W, E 

E,W 
WI 

E. W 
W, E 

E, W 
W, E 

E . W  
WI E 

E, W 
W, E 

W , E  

E , W  
W, E 

R, W 
WI E 

W, E  
E, W 

W, R 
E, W 

E, W 

W, E 

W,B 

x 

ao.83 

a0.30 
19'06 

21'09 
18.79 

18'96 

19-17 

19.91 
20.72 

10.77 
a0'9a 

19'50 
20.34 

19-07 
19.84 

10.59 
10.3; 

10.74 
20.81 

20.31 
20.30 

a1.01 

21-38 
19'78 

"-77 
11'04 

aa.53 
19.51 

21.68 
2 0 . q  

11.47 

11'52 

20.38 

* I  Y 

60 24 41-55 

6044.37'03 
36.98 

60 15 51-31 
51'16 

60 59 10.60 

60 59 9-79 

60 17 49-11 
49'06 

' 60 18 39-20 
39.15 

6 0 4 5  8.31 
8.28 

60 48 55-34 
55'29 

60 55 18-35 
38'30 

602355.41 
55'36 

60 27 41.43 
42.38 

60 34 25-38 

604646 .17  
46.09 

60 42 41.60 
4"49 

60 13 21.66 
11.56 

60 ao 51 .o3 
50-91 

60 37 1 5 . ~ 0  

60 34 54-67 

60 11 26.12 

I 

10.83 

19'68 

19-94 

18.96 

19.17 

20-31 

10.84 

19-91 

19.45 

10.57 

20.77 

10'30 

I 

10'58 

11.40 

2 1 . 0 1  

20.88 

11-47 

21-51 

20'38 



ABSTBACTS AND SUMMARIES O F  OBSERVATIONS AND BESULTS. (323) 

782, Lad i m s i r-Co-latitude 60" 3 8' + 

'6 

d 
2 2 
Z E 4  .c ". 
a o 

rn 

36 

37 

38 

89 

40 

41 

42 

48 

44 

46 

46 

47 

48 

49 

60 

6 1 

611 

68 

64 

65 

k:yt~' 

0 I 

4 15 

4 l o  

4 l o  

4 15 

13 33 

13 34 

13 jo 

13 34 

13 31 

13 35 

10 a5 

4 18 

34 30 

32 3 

15 15 

15 a4 

12 j5 

12 47 

o 19 

4 57 

Mean 
of N.P. D's 

. , ,, 
60 21 ~+ 'o . f  

53'89 

60 26 50'43 
50.29 

602659 '30  
5 9 . 1 ~  

6 0 a l 4 5 . 1 6  
4j.01 

60 43 48'73 
4 ' 5 8  

60 4% 54'25 

60 40 59'37 
59'2% 

604422 .88  
2z' i3 

6 0 4 0  5-04 

Positions 
of 

Telescope 
dunng 

Obaerva. 
tlon 

W, E 
EB w 

W, E; 
E, W 

W , E  
En W 

W,E 
ES W 

E. W 
W, B 

W, E 

W , E  
E, W 

W , E  
E, W 

W , E  
E, W 

W, E 
E, W 

E. W 
W, E 

R, W 
W, IC 

W, E 

E, W 
w, 

W, E 
E, W 

W, E 
E, W 

W, E 

W, E 

W, E 

E, W 

S t m  Observed 

686 k 693 Or. 80 
( I  I )  1, 

687 k 695 Qr. 80 
1)  $1 I) 

6 8 6 k 6 9 5 Q r . 8 0  
11 11 71 

6 8 7 k 6 9 S G r . 8 0  
IS $1 11 

713 k 720 Qr. 80 
St ,, I )  

713 & 721 Qr. 80 

720 & 739 Or. 80 
I ,I 9, 

7 2 0 & 7 4 2 Q r . 8 0  
9 I I  9, 

7 2 1 b r n G r . 8 0  
11 ss 3, 

721 & 742 Gr. 80 
II 1) 1 

786 & 810 Qr. 80 
I> 3, at 

874 & 905 Qr. 80 
,I  I ,  ,I  

917 & 917 Br. 80 

964 k 957 Qr. 80 
81 11 9, 

9 i5  k I011 Qr. 80 
I #  1, IS 

992 & I011 Cfr. 80 
,, I# Is 

167 Gr. 72& 273 Qr. 80 

167 Or. 7 2 6  278 Qr. 80 

334 & 368 Gr. 80 

378 b 888 a?. 80 

DUe 

1894 

Jm. 11 
, 16 

Jan. 11 
s t  15 

Jan. 11 
19 16 

Jan. 11 
, 15 

Jan. 11 
,, 16 

Jan. 15 

Jan. 11 
3,  15 

Jan. 11 
2 16 

Jan. 11 
16 

Jan. 11 
t 15 

Jan. 11 
#a 16 

Jan. 11 
,t 15 

Jan. 11 

Jan. 11 
,, 15 

Jan. 11 
,, 15 

Jan. 11 
,, 16 

Jan. 14 

Jan. 14 

Jan. 14 

Jan. i 4  

Half of the 
Obaerved 

D~fference of 
Zeulth Dlstancea 

, x 

+ 16 26.27 
27-15 

+ 11 31.69 
19-51 

+ I  I 
2 2 ' 1 1  

+ 1 6  35-84 
34'55 

- 5 26.74 
d . 5 9  

- 4 34.60 

- r 39-91 
39.33 

- 6 2.63 
2.8; 

- I 4 . 1 5  

4'89 I 45'33 

Beconda of 
Co-la~~tude 

bbJb:~-h 
vat~on I d  

60 43 28'55 
40 

60 55 13.86 
r3 '69 

60 38 50.69 
50'50 

60 24 32-18 

60 36 59.4; 
59'29 

60 18 18.10 
17.90 

60 27 15-67 
25.47 

60 30 54.96 

60 42 35.51 

60 29 15-21 

60 52 o-ox 

PC 
Y - % .- CD 

-- 

0.7 

0.7 

0.7 

0.7 

0.7 

0.5 

0.7 

0.7 

x 

to ' jo  
21-04 

ra.12 
19'80 

~ 1 . 4 2  
21'27 

2 1 . 0 0  

19-56 

21.99 
19'99 

19.65 

19-44 
19-89 

20.2; 
19.86 

20.89 
19.56 

21.70 
19.54 

20.34' 
19.49 

18-62 
19.00 

11.43 

19.65 
zo'rz ' 

20.97 
20.36 

21'4.3 
19.98 

19-51 

18.86 

19.06 

19.31 

- 5 6.85 
8-86 

- 16 53.52 
54.20 

- o 32.07 
31'50 

+ r; 49.25 

+ I 20.18 
20.83 

+ 20 1.87 
2.46 

+ l o  55-76 
54.51 

+ 7 24.61 

- 4 16.65 

+ 8 33-84 

- 13 40.70 

0.7 

0.; 

1.0 

1.0 

0.7 

1.0 

0 .7  

0.7 

0.5 

0.5 

1.0 

0 .5  

m 

20.67 

20.96 

21.34 

2 0 . 2 8  

20.99 

19 6 j  

19.66 

10.05 

1 0 . 2 ~  

20.62 

19.91 

18.81 

2r.43 

19.88 

20.66 

2o.70 

w.57 

~ 8 . 8 6  

19.06 

19.31 

o 

0.52 

0.81 

1-19 

0.13 

0'84 

0.50 

0.49 

0.10 

P V D  

0.1893 

0.4593 

0'9913 

o.o118. 

0'4939 

o.lr5o 

.oa1681 

o.oo7v 

0.07 

0.47 

0.24 

I 

1-28 

0.27 

0.51 

0.55 ' 

0-58 

1-29 

1.09 

0.84 
I 

0 .003  

0-1546 

0.0556 

1'7956 

1.1469 

o-0719 

o.18zr 

0.2118 

0.1682 

0 .8 j l 1  

1.1881 

0.3628 



ASTROKOMICAL LATITUDES. 

782. Lad imsir-Co-latitude 60" 38' + 

Summa y. 

d 
z .$ 
Z". .- 
$2 
m 

66 

67 

68 

69 

60 

61 

62 

No, of pairs 62 

No. of observationa 108 

Mean difference between observations taken E, W and those taken W, E = - 0"-04. 

Observed Co-latitude (weighted mean) 60' 38' 20". 16 & 0"-059 

Stam Obaerved 

382 & 390 QE 80 

378 & 390 Or. 80 

404 & 412 or. 80 
3, I )  I )  

419 & 434 Gr. 80 
,, #I ,, 

444.k460Gr.80 
>t 91 )a 

472k475Gr.80 
)I 91 ,, 

499 k 517 Gr. 80 
11 18 I* 

Correction for Height above Sea-level -i- 0".02 

Date 

1e94 

Jan. I4 

Jan. 14 

Jan. 12 
14 

Jan. 12 
,, 14 

Jan. 12 
9, 14 

Jan. 12 
,, 14 

Jan. 12 
3, 14 

Final Co-latitude 60" 38' 20".17 

Mean of 
Zeluth 

D~s~ances  

D I 

5 2 

4 5 

19 34 

2 21  

8 46 

9 56 

4 45 

0 I Y I/ 

Astronomical Latitude (A) = 29 21 39.83 + O s O 5 9  

Pos~l  ions 

TB'escop 
durlng 

Obserra- 
t.1011 
- 

E, W 

E, W 

E. W 
w, IT4 

W, E 
E, W 

E , W  
W, E 

W , E  
E, W 

E, W 
W, 8 

Mean 
of H. P. D's 

. r t r  

60 47 29.8.3 

60 51 1.18 

60 46 26.14 
26-15 

60 49 53'55 
53'56 

601916 .34  
26.33 

604346 '71  
46'70 

60 54 19.56 
19-54 

Geodetic Latitude (G) = 29 21 41.58 

Deflection of plumb-line (A - G) = - 1 - 7 9  

Half of the  Co-lst~tude 
Obserrecl I v s ~ ~ ~ e  

Of I ' 
D~fferenve of 2 - 

Zemtli Ulstances b:b3,":-h -a - 
G 

1 
r 1 P r r  

I 

-- 

I 

I 

0.85 / 0.3613 
I 

0.26 I 0.0338 

0.29 1 0.0841 

I 0'3.3 , 0.1089 
I 
I 

0.80 / 0.6400 

0.5 

0.5 

1.0 

1.0 

1.0 

1.0  

1.0 

I II 

- 9 10.53 

- I I 

- 8 5-53 
6-11 

- 11 35.24 
32'15 

+ r 8  51.65 
55.33 

- 5 29-90 
24.81 

- 16 1-00 
0.07 1.14 1.1996 

19.';o 

19.89 

10.59 
10.04 

18-31 
4 1  

17.99 
21-66 

16.81 
21.89 

18.56 
19-47 

I~.';O 

19.89 

10.31 

19.86 

19.81 

19-35 

19.01 



ABSTBACTS AND SUMUBIES OF OBSEBVATIONS AND RESULTS. 

783. Lam batach-Co-latitude 58" 59' + 
Latitude .. . 31' 1' 

Longitude ... 77 57 

Instrument-Zenith Telescope 
in. 

Mean Height of Bmmneter 20.58 

Height . . . 10474 feet Mean Temperature 3C.75 

Observer-Lieut. H .  M .  Cowie, R.E. 

0 
;c .L 

; 5 .- 
& %  . m 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10  

11 

13 

13 

14 

16 

Stam Obaewed 

- 

1311 k 1314 Nercemb 

Reconds of 
Co-latitude 

____ 

b:b~i-il 
retion I 

" 
25'08 25-08 

24'07 
25'37 24-72 

23.69 
24-19 14'14 

15'81 
zj.40 25-61 

26-14 
25-91 16-06 

15-07 
14.74 14-91 

25'27 
25.81 25-54 

15.10 
26.30 15.70 

24.96 
24'49 24-13 

25-14 
15.37 25.26 

24-47 
15.30 24'89 

25.11 
24-18 14-65 

25-54 
33.79 24.67 

25-14 
2 5 2 1  25'13 

16.51 
15-89 26.20 

Of N' P' 

. ,  . 
59 19 0.71 

58 30 31-40 
3' '4.3 

58 32 58.67 
58.71 

59 13 58.44 
58'40 

59 13 50'37 
50'39 

5 8 5 7  8-43  
8.35 

j9  3 37'.?1 
37'" 

58 42 35'39 
35.27 

58 45 36.24 
36.11 

59 8 49.16 
49'12 

58 57 52.08 
5"94 

58 45 7'29 
7.14 

58 .u 1-88 
1.71 

58 45 56.95 
~ ~ ' 7 ~  

59 8 37.13 
36.89 

p( 

I 
.a - .- a 

I 

0'7 

0.5 

0'7 

1.0 

1.0 

1.0 

1.0 

0.5 

0'7 

0.7 

0.7 

0.5 

0.7 

1'0 

0.7 

a 

0.06 

Half of t l ~ e  
Observed 

Difference of 
Zenith Diatoncas 

I " 
- 19 35'63 

+ 28 52-67 
53-94 

+ 26 25-02 
26-08 

- I 3 2 6 3  
33.00 

- 14 24-13 
24-32 

+ .  2 1 6 . 6 4  
16.39 

- 4 12'04 
11-40 

+ 16 49-71 
51.03 

+ 13 48.71 
48.37 

- g 14.12 
23.75 

+ I 32-39 
33.36 

+ 14 17.82 
17'04 

+ 25 23.66 
2 2 - 0 8  

+ 13 28.29 
18'46 

- 9 10.62 
I I .OO 

' Positions 
of 1 1 Telescope 

Date 1 Disyncc8, Observa- during 
P o *  

0.0025 

.- 

1903 1 . , 
Nov. 3 i ~j 47 

ti011 

E, W 

E, W 
W, E 

E, W 
W, E 

E. W 
W, 12 

W, 1E 
E, W 

E , W  
W, IE 

W, R 
El W 

E, W 
W, E 

E. W 
W, E 

W. E 
E, W 

R. w 
W, Ic 

W, R 
E, W 

W, E 
E, w 

E. W 
W, E 

W , E  
E, W 

1334 & 1342 h'ewcomb ' Nor. 17 9 
)I  1, 38 1 ss 0.42 i 0.0881 

0'90 

0.4; 

1 7  11 

18 6 

31 33 

25 19 

25 38 

31 48 

31 51 

l o  36 

10 47 

25 24 

z j  35 

30 27 

24 19 

1334 k 1344 Nsrcomb ! Nor. 2 
0.5670 

0.2109 

I )  9 )  , I  

1431 & 1444 Newcomb 
9 3  #I  $I  

1419 k 1452 Newcomb 
I I  11 9 ,  

1456Newc.83708Gr.80 
I*  ) I  I S  ,, 

3724 & 3733 Or. 80 
I I I )  11 

,, 3 

Nor. 1 
9 ,  3 

907. 1 
, 3 

Nor. 1 
9 3 

Nor. 1 
91 3 

1 
0.91 

0.23 

I 
1482 & 1496 Newcomb / Ror. 1 

2 1  I 3 

0'8464 

o.oj29 

1490 & 1496 Newcomb 
19 I sr 

Nor. 1 
9 3 

, 0.40 0.1600 I 
0.56 

0.41 

3827 & 3846 o r .  80 Nor. 1 
2 .  7 ,  9. 1 a. 3 

, 3846 (3. 80 & 1520 N ~ w c .  / 50.. 1 

0.1568 

0.1177 

7 9  I I  1 1, 

1535 k 1663 Newcomb 
s 1  1, 9, 

3930 Gr. 80 k 1553 Newc. 
B S  ), I ,  11 

3963 & 4001 Gr. 80 
11 )I 

4019 & 4029ffr. 80 
n 19 1, 

# s 

Nor. I 
.. 3 

Ror. I 
3 

Nor. 1 
9 3 

NOT. 1 
n 3 

0 . 1 2  O . O I O I  I 
0'25 

0.49 

0'47 

0.09 

1-06 

0.0438 

o. lror  

0.1546 

0.0081 

0.7865 



ASTRONOMICAL LATITUDES. 

783. Lam batac h-Co-latitude 5 8" 59' + 

Summary. 

No. of pairs 23 

No. of observations 43 

PI 
8 

Mean difference between observations taken E, W and those taken W, E = - 0". 18 

6 
5?; .r: 

Observed Co-latitude (weighted mean) 58' 59' 25"- 14 + Ow.099 

Poaitions 
of Half of the 

Correction for Height above Sea-level + OV.48 

P n n  

Seconds of 
&-latitude 

Final Co-latitude 68" 69' 25".62 
-- 

0 I I/ I 

Astronomical Latitude (A) = 31 0 31.38 20.099 

Observed 
Difference of 

Zenith Dirtances 
5" .- 
:"o 
vl 

-- 

Geodetic Latitude (G) = 31 1 8.46 

Stars Obrerved 

Deflection of plumb-line (A - G) c - 34.08 

Mean 
of N. Y. D's 

I x 

- 15 20.61 
19.68 

- o 22.91 

by each w .- 
obsar- 
ration 
----- 

16 

17 

18 

19 ; 

c Telescope 
during 

Observa- 
tion 

4029 Qr. S O &  1692 Newc. 
3 1  3 1  ,. ,, 

4046 k 4050 Gr. 80 

4050 Gr. S O &  2 Newc. 

2 1 & 2 7 N e r m m b  

D.Ls E?!t:f 
Distances 

1903 , 

Nor. 1 
,, 3 

Nov. 3 

Nor. 3 

Nov. 1 
8, 3 

Nor. 1 
,, 3 

Nov. 1 
18 3 

Nor. 1 
,, 3 

Nov. 1 
I,  3 

. I 

a4 25 

34 34 

34 17 

31 30 

2 1 %  

7 7 

23 33 

23 42 

+ 16 59'9; 1 4 5 9  4 9  

E, W 
W, E 

E, W 

W, E 

1*.* 
E, W 

E, W 
W. E 

W, R 
E, W 

E, W 
W, E 

W, E 
E, w 

25'77 I 

I 
19 

20 32 b: 35 Newcomb 

i 3 )  I I  

45 b: 55 Nercomb 

I 
61 & 65 Newcomb 

, ,, ,. 

. I  n 

59 14 46.38 
46.14 

58 59 49-25 

58 41 24.61 

59 5 1 7 . 1 3  
16.92 

59 o 26.92 
26.69 

59 8 1 2 . 1 0  

11.86 

59 5 14.90 
14.67 

59 14 25' 14 
24.91 

I I 

26.46 

23 

0.7 26.12 

0 ' 5  0.55 
1 

65 k 76 Neacomb 
I $  ,, I t  

0.98 10 .6713 

16.33 1 26'33 

I 

I 

0.1513 

I 
- 5 51.19 1 2 5 . 9 4 1  

51.0j 1 25.87 25.91 1 ' 0  1 0.7; , 0.5929 

- 

I 
, - 8 47-16 24'94 

24.80 1.0  ) 0.34 0.1 1j6 
I 
I 

- 5 50.16 24.74 I 
I 

z4.j :  0 . 7  ; 0.6.3 0.2778 

i 

0.5 

I 

- 1 5  0'47 
0.04 

- 

24.6: 
24.87 

- - - - - - - - - - - 
T P = 17.5 ( Z P v L - = ~ . ~ ~ I o  

I 
0 . 7  i 0.37 24.77 0 . ~ 5 8  



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND EESULTS. 

784, Li ngmara-Co-latitude 68" I 7' + 
in. 

Latitude ... 21° 43' Maxirnt~m recorded Height of Baromeier = 29- 11 1 
Longitude ... 80 1 1  Minimum ,, J ,  JJ = 28.995 
Height . . .  14.00feet Maximum ,, Reuding of Thermometer = 70'. 1 
Inst~rrment-Zenith Sector No.  2 Minimum ,, 7 7  J) = 57 . 1  

Observer-Lieut. S .  G .  Burrard, R.E. 

Note.-The barorncter wss read during wbrk every honr, the thermometer every fifteen minutes. For the calculations of refraction a separate 
rdne for the p r a m  and tamperatrue was deduced for each star. 

$ !2 - 
c .- 
:% 
m 

. .. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Positions Seronds of Co-latitude 

Star Obeerved K.P.D. Mean by D Y 

- - - -- - - . 

1887 1 0 , "  I O 8  
,# 

240 Gr. 72 $, W 0 14 37.37 / 68 31 42.94 5.5; 
1 9  s t  \V, E .?9'70 1 42'97 3'27 
I* 11 Es W 37.80 : 43.0, 5.21 I ... 4.68 0.04 0.0016 

246 Or. 72 
,, It 

249 Or. 72 
w 11 

I *  . I s  

261 Qr. 72 
1 9  II 

11 I, 

264 Gr. 72 
1. ,I 

$ I  ,, 

268 Gr. 72 
1) 1, 

I )  3, 

270 Or. 72 
1. I ,  

7.  1, 

274 Or. 72 
,1 I) 

I -  ,I 

286 Gr. 72 
( 7  9 ,  

292 Or. 72 
*I I, 

., a, 

297 Or. 72 
P I  o 
I. 3,  

309 Or. 73 
*I 9 ,  

9 1  $ 9  

Jnn. 8 
1s 9 

Jan. 10 
11 

,, 12 

Jan. 8 
$ 9  9 
,, 13 

Jan. 10 
,, 11 
,, 12 

Jan. 8 
,, 9 
,, 13 

Jan. 10 
,, 11 
8 12 

Jan. 8 
18 9 
,, 13 

Jan. 11 
n 12 

Jan. 8 
9 ,  9 
,, 13 

Jan. 10 
,, 11 
9, 12 

Jan. 8 
3 9 
,, 13 

N 
,, 

N 
8 
,, 

N 
,, 
8 

N 
5 
,, 

N 
,, 
Y 

N 
f3 

. ,, 

N 
,, 
9 

8 
8 ,  

N 
T. 

8 

N 
s 
,, 

N 
9, 

6 

w, E 

W, E 
El, W 
\V, E 

W,P: 
I%, W 

14.18 17.93 
I 
I 
I 

5 30 .35'29 1 62 46 29.76 
35'95 I 29.3 

3.73 

5.05 
5.73 

.., 

5-86 

4-46 

3'76 

4.00 

5'61 

4.47 

4.55 

5'13 

W, E 23.66 

75 53 9'07 
W, E 9.12 

... 

34.82 1 4.62 

1 493 

E, W 

E , W  
W, E 
E, W 

w, I3 
E, W 
W, 13 

W, B 
E, W 
W, E 

W, E 
En W 

E, W 
W, E 
E, W 

W, E 
E, W 
w, 

W, E 
E, W 
W, E 

43.06 : 2.3 ' .i 7 

5.13 

0.39 

1.22 

0.18 

0.88 

0.64 

5 4 40.62 

5'55 
5'3.3 
6.69 

5.06 
, 3'32 
4.99 

3'43 
4'55 
3.29 

3.46 
4'19 
4.35 

5.61 
5.62 

4'49 
3'93 
4.98 

4'07 
5'39 
4'20 

4'20 
6.06 
5-13 

4'11 

0'1521 

1.4884 

0'0324 

0.7744 

0.4096 

... 

... 

... 

... 

... 

... 

... 

... 

35036'1.3 
.?7.g0 
36.39 

4 8 42.05 
40.97 
42' 27 

0 49 44.14 
43'54 
43'50 

4 16 24.61 
24'64 

2 25 4'97 
5'56 
4'62 

1 5 30'40 
29. I I 
30-32 

o 58 40.43 
38.59 
39'61 

... 

63 12  21.55 

9.17 

;z 7 41.19 1 41'22 
41.38 

72 25 45'48 
45'52 
4j.56 

69 6 47.70 
47'73 
47'83 

71 33 30.22 
30.26 

70 42 9'46 
9'49 
9.60 

69 22 34'47 
34'50 
34.52 

69 I j 44.63 
44'6j 
44'74 

0'53 

1 4.17 

0'97 

0.17 

0'9 

0'49 

0.2809 

0'59 

0'94- 

0.0289 

0.0081 

0'2401 

0'3481 





ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (329) 

784. Li n g m  ara-Co-latitude 6 8" I 7' + 

d ,  - rn .- 
:% 
m 

Star Obaerved 

Position 
of 

Azi~nothal 
stud 

~ 

Data 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

Positions 
of 

'I'elescope Observed 
Zenith Mean by during Distance each - -  

Obacrva- observa- 
Lion tion 

381 Gr. 72 
,, ,, 
18 9 8  

388 Or. 72 
9 .,, 
I I  I $  

392 Gr. 72 
,, I )  

, ,# 

401 Gr. 72 
,, ,, 
19 I )  

408 Gr. 72 
. *  I ,  

.I I n  

419 Gr. 72 
> I  I ,  

,, ,, 

422 Or. 72 
1 ,  ,, 
1, I ,  

429 a r .  72 
II PS 

t1 P! 

434 Qr. 72 
,I  >. 

)I  I ,  

441 Gr. i 2  
, I )  

I. II 

445 Qr. 72 
I n  ( I  

I f  s t  

449 Gr. 72 
I I  .$ 

19 1 9  

450 Gr. 72 
I ,  I I  

456 Or. 72 
#) ?I  

460 Qr. 72 
I. ,, 
#I P, 

E. W 
W, E 

E. W 
W, E 
E, W 

E, W 
\Ir, E 
E, W 

v , E  
E, tV 
W, E 

FV, E 
E. W 
w, E 

E, W 
W, E 
E, W 

E, m 
W. E 
E, W 

W, E 
E, W 
W, E 

W, * 
E. W 
W, E 

E, W 
w. $ 
E, W 

E, W 
W, E 
E, W 

w, P: 
E, W 
W, E 

a, w 
W, E 

W E  
Is, w 

E, W 
W, E 
E, W 

0.55 

0.50 

0.88 

0.13 

0.38 

0 . 2 2  

0.99 

0.48 

0'41 

0.48 

0.56 

0.64 

0.66 

1.02 

1-04 

0 ' 3 0 ~ 5  

o-2500 

0.7744 

0.0169 

0.1444 

0.0484 

0.9801 

0.2304 

0.1681 

0'2304 

0.3136 

0.4096 

0.4356 

1.0404 

1.0816 

" 

1887 

Jan. 10 
, 1 1  
, If 

Jan. 8 
v, 9 
,, 13 

5'83 
. 6.22 

6 36 1.18 
2.58 
1.10 

I 25 3.56 
4'61 
2'99 

3 3 8 4 0 . 9 9  
41.81 
41.88 

I I  58 54-91 
55.62 
55'4l 

2 47 18.92 
18.84 
18.30 

5 46 11.9; 
. 1.3'.38 

11-7j  

5 26 10.92 
1 0 . j ~ )  

11.32 

9 26 4'7.3 
4'59 
4.16 

I 1 19.81 
18.62 
17'03 

3 11 17.35 
17.66 
16.96 

3 4 15.06 
14.82 
14-68 

4 47 4 
40' 5 7 

11 16 8.11 
1 0 ' 2 1  

3 g 28.80 
28'25 
28'13 

v v 

N 
Y 

N 
,, 
B 

58.03 
58.02 

;4 53 6-70 
6.73 
6.85 

69 42 7.47 
7-48 
7'49 

6 4 3 8  23'13 
13.11 
23'10 

56 18 8-95 
8.90 
8.70 

71 4 23-08 
23.09 
23.14 

74 3 17-97 
18.00 
18.02 

73 43 15.12 
15'15 
15-24 

77 43 9.50 
9 '54 
9.58 

67 15 45'58 
45'5R 
45'55 

71 28 az.51 
22.52 
22.53 

71 21 20.41 
20 .42  
20.46 

53 29 23.52 
23.44 

57 o 54'4.3 
54'19 

65 7 31.21 
37'19 
37.17 

I 
N 

I I I 

Jan. I0 
,, 11 
,, 12 

Jan. 8 
, 9 
,, 13 

Jan. 8 
9 9 
,, 13 

Jan. 10 
,, 11 
,, 12 

Jan. 8 
3 9 
,, 13 

Jan. 10 
,, 11 
, 12 

Jan. 8 
,, 9 
,, 13 

Jan. 10 
, , I 1  
S, 12 

Jan. 8 
9 

,, 13 

Jan. 11 
,r 12 

Jan. 9 
,, I3 

Jan. 10 
,, 11 
r ,  12 

3.86 
4 . 4  

5'52 
4'15 
5';5 

3.91 
1-87 
4'50 

4.12 
4-92 
4.98 

X 
s 
,, 

N 
,, 
f3 

N 
,, 
8 

N 
s 

N 

8 

N 
9 
,, 

N 
,. 
8 

N 
9 
,, 

N 
,, 
8 

S 

N 
6 

N 
8 
,, 

3.99 

... 

... 

4.67 

... 

5.14 

3.76 

... 

... 

4.42 

5.63 

4-16 

5.05 

... 

5.20 

5.28 

... 

... 

... 

3-86 
4.53 
4.11 

4.16 
4'25 
4'84 

6.00 
4.62 
6.27 

4.20 
4'36 
3.92 

4-77 
4'95 
5.42 

5.39 
4 '20 
2.58 

5-16 
4.86 
5'57 

4-45 
5'60 
5.78 

3.74 
4.01 

2.64 
4-40 

6-01 
5'44 
5.30 

4'16 

... 

... 

... 

... 

4.06 

... 

... 

3.88 

3'52 

5.58 



ASTRONOMICAL LATITUDES. 

784. Li ngmara-Co-latitude 68" I 7' + 
I 

6 h  

Seconds of Co-latitude - 
Position 

z 2  
2 -  .- . : z 
;/3 

- -  - -  

43 

44 

45 

46 

47 

4t3 

Posit ions 
of 

E.P.D. Menn by e ~ ~ t l  
South 

49 

50 

61 

62 

63 

64 

65 

66 

57 

68 

Star Observed of ~c lescope  o ~ ~ ~ ~ ~ d  
Ui8tance 

-- - - -. - - 

o I 0 

68 34 28.71 
28.71 
28.69 

71 30 35.00 
35'01 
35.02 

69 44 1.84 
1'84 
1.85 

62 9 3i..?~ 
3 ;  

II I I  

519 Qr. 72 
) I  I , .  

626 Gr. 72 
$ 9  )I  

I s  8 )  

630 Qr. 72 
I ,  1, 

541 Gr. 72 
I ,  I ,  

I t  , I  

551 ~ r .  72 
9 I I  

9 I f  

659 GI. 72 
PI $ 9  

662 Gr. 72 
11 11 

r t  1 9  

569 Gr. 72 

672 Qr. 72 
I I  I I  

11  11 

579 Gr. 72 
9 ,  I )  

- . - 

w 

4.65 
5'1.3 
5.36 

3'.19 
4'19 
5 . 1  

5.22 
2.99 
5.31 

4.89 
4'25 

-- 

0.1681 

- 

468 Or. 72 
I *  9 ,  

1 ,  )I 

472 Gr. 72 
I$ , I  

~9 $ 3  

474 Gr. 72 
,, , .  
I t  '9 

498 Or. 72 
,. I, 

600 Qr. 72 
( 3  t *  

11 1 9  

506 Qr. 72 
I, ( 9  

71 43 29.49 
ZY'SO 
29.57 

61 29 27.47 
27.42 

,, 12 

Jan. 10 . 12 

Jan. 8 
,, 9 
,, 13 

Jan. 10 
,, 12 

Jan. 8 1 

- - - 

0.4, 

- - - - - - 

... 

1887 

Jan. 8 
, 9 
,, 13 

Jnn. 10 
,, 1 1  

8 12 

Jan. 8 
9 9 
3, 13 

Jan. 10 
,, 12 

Jan. 8 
I$ 9 
,, 13 

Jan. 10 
,, 1 1  

- - - -. 

n 

5'Oj 

4.1; , 3'97 

0.40 ) 0.1600 ... 

,, 

N 
8 

N 
,v 

Y 

N 
Y 

N 

3.58 , . 

.?.8.3 
4.81 

0.13 0.0169 

4'57 0.03 ' 0~0009 

4'24 

E, W 38.56 27.38 5'94 4'86 ... I 0.3 0.1014 
I 

E, W 3 rz .zo.so 71 29 .z.i.46 4'96 
\V, E 32'0~ 35'47 

E , W  5 52 12-61 62 24 51.63 4'24 
W, 13 12'04 jl'.i9 3.6.; 
E, W 13.j~ ' 51'43 4'95 4 ' ~  

- ~- 

N 
,, 
S 

N 
8 
,, 

N 
,, 
9 

N 
s 

N 
9 -  

8 

N 
S 

5'5' 

! 
E . W  2 48 39.51 65 28 24.76 4.2; 
\V, E 38.16 
E, W 39'65 

R, E 
P, \v 
W, E 

W, E 4 13 15.38 64 

\V, K 18.82 
E, \V 18.71 

3'1.3 ( 
I I 

I 

3'91 

Jnn. 8 
9 9 
,, 13 

Jan. 10 
,, 12 

Jan. 8 
, 9 
,, 13 

Jan. 12 

Jnn. 8 
9 3 
,, 13 

Jan. 10 
,, 12 

I 

o.;l i 0.5329 
i 

8 s  

s 

N 
6 

N 
,, 
8 

S 

N 
,, 
8 

N 
8 

-~ 

W, E 
E. W 
W, E 

W, E 
E, W 
W, E 

E, W 
W, E 
E, W 

E. W 
IV, X 

'T. E 
E. \V 
W, E 

W, R 
E, W 

~ 

0 8 "  

o 17 24.06 
23.58 
23'33 

3 13 31.61 
.?o. 8 2 

25.88 

I 26 56.62 
5S.n5 
56.54 

6 7 27.54 
26.97 

4 26 25'31 
25'5.3 
25'99 

6 47 36.36 
3 i . 3 0  



ABSTRACTS A F D  SUMMARIES OF OBSERVATIONS AND RESULTS. (331) 

784. Lingmara-Co-latitude 68" I 7' + 

Summary. 

No. of North Stars 33 No. of South Stars 33' 
S o .  of observations 182 

O I N  X 

Co-latitude by North Stars 68 17 4.510 0.077 

- 1 Star Observed 
2 % 
'- I 

i 
- 

Correction for Height above Sea-level + 0 .05  

1887 , l o , c  
581 Gr. 72 I an .  8 N W. E I 55 48.1. 59 ; 

$ I  , I  9 ,, B , W  1 48-24  
I 

Ohsened 
Zenith 

Distance 

-- ~ 

Seconds of Co-latitude 

Final C o - l a t i t u d e  68P 17'4.641 

0 

- 

D , ,, , ,  1 
66 21 16.44 4.;8 1 ~ I 

16.42 4.66 4 . 6 1  1 ... 0.08 0.0064 
! 

K.P.D. 

- 

Date 

- 

~ - -  . 

by 
eurh 

0 I K /I' 

Astronomical Latitude (A) = 21 42 55.359 + 0 . 0 5 3  

- 

v V 
Mean by 

Ccoiletic Latitude (G) = 21 43 3.07 

observa- South 

- 

Positions' 
Position 

of ' Tclewope 

I 
I 

GO 589 Or. 72 I 24 47.63 66 52 18.26 1 5.R9. I 
.t I )  45' in  4.01 1 4.95 , ... 0.41 0.1681 

61 590 Gr. 72 2 43 36.70 65 3.7 30'81 

1 ,, ,, 34'35 . . ; 1.78 , 3,1684 
I 

62 600 Gr. 52 o 49 1 ~ . . 3 o  / 67 27 49.93 . 
I ,  I ,  11 8 E. \Y 15.48 , 49.90 : 4 . 1  , . 0'2.3 0 . 0 ~ 2 9  

1 
I 63 610 Gr. 72 a " Jan.  8 1 N 67 z j  55 .16  ' 4';; 

7 )  11 I P 9 / ,, 5 5 . l j  4 ' 2 j  / 4 '51  . . 0.03 0.0009 

I I 

64 618 Gr.  72 Jan.  10 0 51 .36..3(1 69 8 40.49 1 4.1.3 , 
,, ,, 40.48 2 ' 7 0  , ... 3'42 1.22 1.4884 

6.5 ' €126 Qr. 72 61 4 8 3.81 3 . 8 1  ~ . .  , 0';s 0':329 

66 1 61.5 Gr. 72 Jan .  8 N W, F: 5 13 24.6s ;3 30 2'5.31 3.6.3 
i 

Deflection of plumb-line (A - G) - - - 7 - 7 1  

Azirnulhal 
stud 

I I I  9 ,  I P 9 ! ,, E, w i 24'25 
I I 

I I ! 

doring 
Obserra- 

tion 

28 34 4 '09  I ... .3.8h 0.75 0.6oR.4 
- -~ ~ - 

i ; n 1 . h y h . . S t u r . = 1 ~ 6 1 1 ~  
I or: hy R.  SIr11.s = 12.,<921 



ASTRONOMICAL LATITUDES. 

Latitude . . .  26' 2' Inrtrutnent-Zenith Telescope 
in. 

Lonyifude ... 88 3 1  Mean Height of Barometer 29.81 

Height . . . 205 feet Mean Temperature 53O.6 

Obsert!er-Lieut. H .  11. Cowie, R.E. 

6 z .5 
7 a 
'7 rr ,- 0 
00 

-- 

1 

2 

Positions 
of 

'l'elesrope 

;)~II;:;!~- 
tion 

~ 

Stars Observed 

~ 

55 6; 64 Newcomb 
31 I*  v 

106 & 120 Newcomb 

o 

..-.p---p-p. 

0.24 

0.10 

0.55 

0.28 

0 . 2 7  

0.39 

0.75 

0.05 

I 

0.05 

o.11 

0.09 

Mean 
of N.P. D's P v r  

0.0576 

0.0040 

0 . ~ 1 0  

0.0584 

o.o;zg 

O.I:ZI 

0.3938 

0.0025 

0.11;7 

0.0018 

o . o r z ~  

0.009; 

Date 

3 1 1 1 5 & I P O N e r c o m b  

4 
I 

141&143Newcomb 
II ,,. 

5 155 Nerc. 6; 382 o r .  80 

:?tiF 
Dlstoncaa 

Jan. 9 

/ 

6 

7 

8 

9 

10 

11 

18 

I 
W, E 
E, w 

E, W 

E , W  

W . E  
E, W 

W, E 
E, w 

, R 
E, W 

W, P: 
E, \V 

R,  W 
W, E 

W, E 
E. W 

V I3 
E, W 

E, W 
\V, E 

W, E 
w, E 
$a w 

23 49 

I )  31 8 ,  31 

165 61 182 Newcomb 
I .  t, I 

196 E 208 Newcomb 
II I I  

215 & 234 Xewc3mb 
I ,  1 )  

273 & 277 Newcomb 
,I  IS I# 

273 & 278 Xewcomb 
I s  ,I I 

304 & 309 Newcomb 
I* I ,  I* 

329 dc 342 Newcomb 
,, ,t P I  

1 )  I, M 

a 
fl 
a 

5 .- 
6 

Hulf of the 
Obserred 

. I "  

63 48 13'54 
13'69 

63 32 54-08 

6.32930.42 

6 3 3 4 3 7 . 5 5  
37.62 

64 13 58.81 
58.86 

63 j r  53.91 
53 ' 93 

63 52 26.85 
26.86 

64 l o  9.48 
9.48 

64 l o  43.04 
45.01 

63 58 59.2.; 
59'29 

64 9 30.81 
30' i 9  

63 55 16.94 
16.89 
16.86 

Jan. 7 I I  47 

91 lgo2 9 

1.0 

0.4 

0.4 

1.0 

1 '0 

1.0 

0.7 

1.0 

0.7 

0.7 

1.0 

1 . 2  

Seconds of 
Co-11~~itude 

Jan. 9 

Jan. 7 

D~flurenre of by euc11 Ze~~it lr  L)isknces Mean 1 vtttion 1 
- 

,# 

46.29 

4j.9: 

46.60 

46.33 

45.78 

45.66 

46.80 

46.00 

45.64 

46.10 

45.94 

45.96 

1 

I I 

+ 9 32'48 
32.8; 

+ 24 51'87 

+ r8 16.18 

+ z 3  8'64 
8-85 

- 16 I 

12-84 

+ 5 51.64 
51.83 

+ 5 19'37 . z o . j ~  

- 1 2  23.89 
23'08 

- 12 57.43 
57.35, 

- I 13'1.3 
I 

- 1 1  &.97 
44.75 

+ 2 29.32 
29'02 
28.97 

23 45 

6 59 

I 

46.02 
4b' j6 

45.93 

46.60 

46.19 
46.4; 

45'54 
46.02 

45'55 
45.56 

46.22 
47.37 

45.59 
46.40 

45.61 
45.66 

46.10 
46.09 

45.84 
46.04 

46.26 
43.91 
45'83 

.. 9 1  

Jon. 7 
, 9 

Jan. 7 
P 9 

Jan. 7 
,, 9 

Jan. 7 
,, 9 

Jan. 10 
,, 11 

Jan. 10  
, 11 

Jan. 10  
, 11 

Jan. 8 
,t 10 
, I  11 

8 30 

26 14 

23 7 

16 27 

8 31 

8 19 

7 ro 

19 49 



ABSTEACTS AND S-IES OF OBBEBVATIONS AND RESULTB. - (333) 

785. Lo hagara-Co-latitude 63" 5 7' + 

d 
b .5 
G .- 
f F  
P 

l a  

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

96 

27 

28 

29 

30 

81 

Po. 

0.~323 

O'WII 

0.1867 

1'3689 

0.03;o 

0.2605 

0'1521 

0.1849 

0.0280 

0'1aj5 

0.6561 

0.1296 

0.1538 

0.3529 

0'4939 

0.8317 

0'37Zl 

0.4707 

o-oza7 

Half of the 
Oboerved 

Difference of 
Zenith Distlnces 

I I* 

+ 7 27-44 
27.50 
16.69 

+ I I 58-63 
59.44 

+ to 60.61 
59-45 

- a8 49.4% 
48.85 

- lo 2-11 

1-88 

- la 51-97 
52.12 

- 19 41.92 
41.81 

- 4 57'80 
57.1; 

+ aa 10.55 
9.50 

- 5 a 
42.71 

- x 60.47 
59.29 

+ 11 27.17 
a7.27 

- 6 24.43 

- lo 56.03 
51-62 

+ 8 52-58 
54.26 

+ s3 30.80 
30.29 

- 3 a-34 
r.44 

+ 3 11'40 

+ 14 45'9s 
45.81 

pc 
I 

I 
2 - 
w .- 

1's 

0.7 

0.7 

1.0 

0'7 

0.7 

1'0 

a 

0.44 

0.04 

0.64 

1-17 

0.23 

0.61 

0.39 

8- Obserred 

382&8&7Neweomb 
n 98 It 

1, 1 IS 

186 k 488 Newcomb 
(I ,I S, 

426 & 446 Newcomb 
II 1s 11 

454 Newc. & 1221 Gr. 80 
9. I ,  I ,  I, 

a k 495 Neroomb 
IS 39 11 

495 & 506 Newcomb 
1 s t  B, 

604 k 617 Newcomb 
I S  8 .  18 

688 & 647 Newcomb 
I S  IS 

663 k 674 Newcomb 
PI IS  3 

674 Newc. & 1790 Qr. 80 
I, s t  ,, 

689 & 697 Fiewcomb 
,1 I#  I,  

706 & 716 Newcomb 
21 s 

726 k 740 Newcomb 

727 k 740 Newcomb 
t )D JI 

1861 k 1885 Qr. 80 
1, *I *I 

1886 k 1888 Gr. 80 
9 1  I ,  I ,  

783 & 794 Newcomb 
, I t  8, . 

798 k 802 Newcomb 

821 & 836 Newwmb 
I, 1. 1, 

Seconds of 
Co-latitude ,,& 

1902 
Jan. 8 

r, 10 
ss 11 

Jan. 10  
,, 11 

Jan. 10 
11 

Jan. 7 
9 ,  10 

Jan. 7 
r ~ '  9 

Jan. 7 
I, 9 

Jan. 7 
, 9 

Jan. 7 
, 9 

Jan. 10 
,, 11 

Jan. 10 
,, 11 

Jan. 10 
,, 11 

Jan. 10 . 11 

Jan. 11 

Jan. 10  
I* 11 

Jan. 10 
,1 11 

Jan. 10 
8 ,  11 

Jan. 10 
1. 11 

Jan. 10 

Jan 10  
r, 11 

%ztf 

0 I 

18 47 

13 14 

13 5 

4 51 

1 I 

I 11 

26 15 

17 27 

6 5 

6 33 

14 57 

a3 46 

aa 24 

aa a8 

17 24 

17 10 

a 49 

15 19 

14 4 

bzb$ 
rntion 

I 

1.0 I 0.43 

I 

0.7 

0.7 

1.0 

1.0 

0'4 

0'7 

0'7 

0.7 

1.0 

0 7  

0-7 

Positions 
of 

Telectcope 
during 

Obserra- 
t1on 

W , E  
W, E 
E, W 

W, E 
E, w 

W, E 
E, W 

W, E 
E, W 

W, E 
E, W 

E, W 
W, E 

E, W 
W, E 

E. W 
W, E 

E, W 
W, E 

W, E 
E, W 

E, W 
W, E 

W, E 
E, W 

E, W 

W, E 
E, W 

E, W 
W, E 

W, E 
E* w 

W, E 
E, W 

W, E 

W, E 
E, W 

0.20 

0'41 

0.81 

0.36 

0.62 

0.71 

0.84 

1.09 

0.61 

0.82 

0.18 

Mean 
of N. P. D'r 

0 ,  I 

635018.58 
18.53 
18.50 

63 45 47'07 
47'04 

63 36 45.39 
45'36 

64 a6 34-02 
34-00 

64 7 47-81 
47'80 

64 lo 37'49 
37'48 

64 17 27-48 
27'56 

64 a 43.01 
43'14 

63 35 35.79 
15-86 

64 3 28.30 
28.38 

63 59 45.08 
4j.16 

63 45 18.42 
18.52 

64 4 9.86 

64 8 42.10 
42'22 

63 48 5.3'41 
53'53 

63 34 16-53 
16.65 

64 o 47.76 
47'90 

63 54 33.83 

63 43 0.18 
0.45 

1 9 .  
46.0% 
46'0.3 
45.19 

45'70 
46.48 

46-00 
44'81 

44.60 
45-15 

45-71 
45.91 

45'52 
45.36 

45.56 
45'75 

45.21 
46.02 

46'34 
45-36 

45.58 
45.67 

44'61 
45'87 

45'59 
45-19 

45-43 

46.07 
44.60 

45'99 
47'79 

41-33 
46.94 

45'42 
45'46 

45'13 

46.20 
46.26 

4j.61 

46.09 

45-41 

44'88 

45'81 

45.44 

45'66 

45.62 

45.85 

45.63 

45-24 

45'69 

45-43 

45.34 

16-89 

I 

45-44 

45'a3 

46.23 



(334) A S ~ O N O M I C A L  LATITUDES. 

785. Lo h agara-Co-latitude 63" 5 7' + 
- - - 

Summary. 

No. of pairs 33 
No. of observations 61 

Mean difference between observations taken E, W and those taken W, E = - 0".08 
Observed Co-latitude (weighted mean) 63" 57' 45"-82 + 0".057 

Position8 
of 

Telescope 
during 

Observl 
Lion 

W, E 
El w 

W, E 
EI W 

d 
z 5 
3 5  : 0 
III 

-- 

82 

38 

Correction for Height above Sea-level + 0".01 

1909 

Jan. 10 
,I 11 

Jan. 10 
St 1). 

Stars Obrerved 

846 k 854 Newcomb 
I# ,, I, 

846 & 856 Hewcomb 
I] ,, 

Final Co-latitude 63" 57' 45".83 

:ztEf 
Distance8 

. I 

1 1  42 

1 1  15 

0 1 I/ w 

Astronomical Latitude (A) = 26 2 14.17 + 0.057 
Geodetic Latitude (G) = 26 2 12.02 

IP = 16.8 1 ZPco-6.1553 

0 

0'34 

o';z 

CL 
A 
Y - m .- 

0 ' 7  

0 ' 7  

Mean 
of N. P. D's 

. I I 

64 o 37.45 
3i .64 

64 27 2 1 . 5 1  
21.69 

Deflection of plumb-line (A - G) = + 2.15 

P o w  

0'0809 

oa.{6zg 

Halt of tho 
Observed 

Difiemnce of 
Zenith Distances 

-- 

I .  

- a 51.88 
51.79 

- 19 36'11 
36.43 

Seconds of 
Co-latitude 

bl<$-h Mean 
vation l J  

n 

45'57 
45'85 

45-40 
45.26 

II 

45'71 

45'33 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

786. Losal l i-40-latitude 65" 53' + 
Latitude ... 24' 6' Instrument-Zenith Sector No. 1 used ae Zenith Telescope 

in. 
Longitude ... 77 36 Mean Height of Barometer 28'23 

Height ... 1749 feet Mean Temperature 5 9 O . 8  

Observer-Captain G. P. Lenox Conyngham, R.E. 

' 

o 

1-04 

0.92 

0.83 

0'25 

1-91 

4 

0'55 

0.00 

0.58 

0.56 

0.06 

0'37 

0'6.3 

0'13 

0.40 

d 
!a .2 
1- 
-; u 
a o 
r n  

1 

1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1s 

14 

16 

* 

P v v  

0.5408 

o'j92; 

0.4822 

0.0438 

1'8a41 

0'99.11 

0'1513 

o.oooo 

0.2355 

0.2195 

0.0036 

0'0958 

0'2778 

0.0169 

oartau 

8- Oherred 

686 k 704 Gr. 80 
9. ,I 1, 

707k686Qr.80 
9 *I  11 

800k846Qr.80 
,, 9, 11 

846 k 861 Gr. 80 
3) > I  II 

677 k 684 Qr. 80 
I S  ,I 11 

690 k 677 Gr. 80 
-I II II 

613 k 620 Or. 80 
II I I  .I 

630 & 648 Qr. 80 
St 8 ,  I s  

648 & 633 Or. 80 
,, II * 

869 k 888 Gr. 80 

1342 k 1863 Or. 80 
81 I) I S  

1373 k 1390 Qr. 80 
11 9 1  ,I 

1390 & 1378 or. 80 
Is I! It 

1397 k 1411 Gr. 80 
o II ,, 

1483 6: 1498 Qr. 80 
,# I1 I1 

Positions 
of 

Telescope 

Od;ei~g- 
tion 

E, W 
W, E 

W , R  
E , W  

E,W 
W, E 

W, E 
EI 

W,R 
E, W 

E, W 
w, 1E 

E, W 
WI Jd 

W, E 
B, W 

E , W  
WI h: 

W, E 

E, W 
W, E 

W, E 
E, W 

E, W 
w, E 

E. W 
w, E 

W, E 
E, W 

Date 

1899 

Feb. 5 
9 6 

Feb. 5 
,, 6 

Fob. 5 
,, 6 

Fob. 5 
$1 6 

Feb. 6 
,, 8 

Feb. 6 
8 8 

Feb. 6 
ts 7 

Feb. 6 
7 

Fob. 6 
, 7 

Beb. 6 

Feb. 6 
,, 7 

Feb. 6 
9, 7 

Feb. 6 
,, 7 

Feb. 6 
,, 7 

Feb. 6 
1, 7 

Mean 
of N. P. D's 

o , ,r 

66 o 37'48 
37'51 

6555 5.68 
, 5.70 

6j4540.27 
40' 28 

65 58 45.23 
45 ' 24 

66 I 33-31 
33 '38 

66 3 0.66 
0.73 

66 8 42.22 
41.25 

65 59 10.48 
10.51 

66 I 1j.81 
~5.84 

65 4 aa-42 

65 52 12.72 
12.69 

65 55 5.61 
5.58 

65 37 59.83 
59'79 

65 41 19.51 
39'47 

65 43 17'74 
17.70 

p, 
I 

% .- 

0.5 

0.7 

0.7 

0.7 

0.5 

0's 

0'5 

0.7 

0.7 

0.7 

1'0 

0'1 

0'7 

1'0 

0.7 

Seconds of 
Co-latitude I 

bzb:::-h 
tztif 
Distsncea 

o , 
I 24 

I 19 

8 46 

8 33 

o 1 1  

o 13 

1 1  39 

a 13 

2 15 

13 2 

I 33 

I 44 

I 27 

5 39 

8 35 

Half of the 
Observed 

Difference of 
Zsnith Distances 

, H 

- 6 55-28 
54-16 

- I 23-42 
22.64 

+ 7 61'45 
59.83 

- j 4-73 
2.76 

- 7 53.71 
53.33 

- 9 20.37 
20.36 

- 15 0.81 
1-28 

- 5 28.79 
28.71 

- 7 34.70 
34.64 

+ 9 18.;6 

+ I 28.50 
29.48 

- 1 I 

23.8j 

+ 15 43.t6 
41-95 

+ 12 a.10 
2.67 

+ 10 24.92 
23.92 

ration 

t, x 

I i  
42.20 
43.35 

4a.26 
43-06 

41.72 
40.11 

40-50 
42.48 

39.60 
40'05 

40'29 
40.37 

41.41 
40'9; 

41.69 
41.80 

41.11 
41-20 

41-18 

4,-42 
42-11 

42-50 
41-73 

42.99 
41.74 

41.61 
42.14 

42.66 
41.62 

42.78 

42.66 

40.91 

41.49 

39'83 

40'33 

I 

41-74 

41-16 

41-18 

41-80 

42-11 

42'37 

4t-87 

41'14' 



A8TRONOMICAL LATITUDES. 

786, '~osalli-CO-latitude 65' 53' + 

Pow 

0.0403 

0.0441 

0.1481 

0'1195 

0.01j8 

0-1811 

0.~761 

0.8649 

0.0;8+ 

0.1369 

1.6129 

0.8ol4 

0.1661 

0.5549 

0.0118 

0-0958 

0.9599 

o.ro% 

o 

0'24 

0.21 

0.46 

0.56 

0.15 

0.51 

0.69 

0.93 

0.28 

0.37 

1-21 

1-07 

0'41 

0.44 

0.13 

0.37 

0.57 

0.30 

g .> 
-;.k 
.- 
2 -  m 0 
m 

16 

17 

18 

19 

PO 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

8tur Obaerred 

1498 k 1507 Gr. 80 
I S  I #  I ,  

1520 & 1547 Qr. 80 
.1 91 I )  

1572 k 1577 Or. 80 
I #  8, 3 

1680 k 1572 Qr. 80 
I, $1 1) 

1595 dr 1617 Ur. 80 
1, I* I I  

1617 & 1621 Qr. 80 
3 ,  1. I*  

994 k 998 or. 80 
11 ,, 

1010 dr 1021 Qr. 80 
s II I #  

1104 & 1127 Gr. 80 
1, ,I 

1181 & 1198Gr. 80 
19 19 ), 

1206 k 1240 o r .  80 
I S  s 3) 

1261 dr 1272 Gr. 80 

1284 & 1297 or. 80 
11 1) 3, 

1632 k 1646 Gr. 80 
I# I* 

v I F  II 

la6 & 1652 Qr. 80 
18 II 13 

1658 & 1686 Qr. 80 
1 3  aa I S  

1706 & 1682 Or. 80 
,I ,I ,I 

8 ,I 8 ,  

1714 8 1728 Qr. 80 
s I )  1 

8 I, 

Seconds of 
Co-latitude 

b:b:~-'l 
vation l B  

x I 

42.88 
40.13 41'50 

40.85 
42'21 41'53 

42'05 
40.50 41.28 

41-49 
40.87 41.18 

41-43 
41.74 41.59 

40.96 
41.51 41'23 

42'17 
42.50 42.43 

42'21 
43.13 41-67 

40.64 
42.32 6 

40.24 
42.50 41.37 

4-3-24 
42.78 43'01 

40.67 40.67 

41.39 
42-91 41-15 

42-67 
41.70 
41.68 42'18 

41.79 
41.96 41.87 

41.86 
42.35 I 

42.21 
40'93 
43.89 41'31 

41-41 
41.51 
41.38 41'44 

h 
I - 5 
s .- 
Q 

0.7 

1'0 

0-7 

0.7 

0.7 

0.7 

1.0 

1.0 

1.0 

1.0 

1.0 

0.7 

1.0 

0.8 

0.7 

0.7 

0.8 

1'1 

Halt of the 
Observed 

Difference of 
Zsnith Distances 

4 

t u 

+ 4 14.65 
11.94 

- o 42'00 
40'61 

+ I r  16.96 
15.43 

- 6 5.98 
6-38 

- 5 52.19 
51.8j 

- a 34.64 
34.0; 

- lo 53'60 
53.06 

+ 3 54.91 
55.85 

+ 4 59.29 
61.04 

- 3 32.56 
30.26 

+ 17 25.08 
24.68 

+ 18 8.84 

- 5 30.63 
29.06 

+ 13 22'32 
21.38 
21.39 

- o 36.91 
36.70 

+ 5 17.~1 
7 . 4  

+ 6 JO-29 
28'99 
32.02 

- lo 33'78 
3.3'67 
33.79 

Date 

1899 

Feb. 6 
8 ,  7 

Feb. 6 
,, 7 

Feb. 6 
,, 7 

Feb. 6 
. 7 

Beb. 6 
,, 7 

Feb. 6 
,, 7 

Feb. 8 
rs  10 

Feb. 8 
,, 10 

Feb. 8 
,, 10 

Fob. 8 
, 10 

Feb. 8 
I t  10 

Feb. 8 

Feb. 8 
9 s  10 

Feb. 8 
9,  9 

3, 10 

Feb. 8 
1,  10 

Feb. 8 
, 10 

Fob. 8 
# #  9 

11 10 

Feb. 8 
$ 9  9 
,, 10 

Dkttmces 

o I 

8 a8 

5 58 

12 33 

1 2  16 

2 22 

2 25 

3 40 

1 46 

3 55 

2 lo 

3 41 

12 33 

7 59 

1 1  25 

1 1  39 

1 1  45 

1 1  18 

7 17 

Positions 
oi 

Telescope 
dur111~ 

(,bserr*. 
tion 

E, W 
w, E 

E, W 
w, E 

W, E 
E, W 

E, W 
w, HI 

W. E 
E, W 

E, W 
w, E 

W, E 
P, \V 

E. W 
W, E 

W E 
E> w 

E, W 
W, E 

E, W 
W, E 

W. E 

E, W 
W, E 

W, E 
E, W 
E, Vrl 

1C, W 
W, E 

W, E 
E, W 

R, W 
w. E 
w, I2 

E, W 
W, E 
W, E 

Mean 
of N. P. D's 

0 ,  u 

65 49 28.23 
28.19 

65 54 22.85 
22.82 

65 42 15.09 
2j.07 

65 59 47.47 
47'45 

65 59 33.61 
33' 59 

65 56 15-60 
15'58 

66 4 35.77 
35'76 

65 49 47'.30 
47'28 

65 48 41.31 
41.28 

65 57 12.80 
12-76 

6j 36 18.16 
18.10 

65 35 31.83 

65 59 12.02 
11.97 

65 40 zo.jj 
20-31 
20'29 

65 54 18.10 
18 66 

65 48 14.65 
14.61 

65 47 11.92 
11.94 
11.8; 

66 4 15.20 
15'19 
15.17 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (337) 

786. Losalli-Co-latitude 65" 53' + 

Summary. 

i I 
I ~os i t ions  1 Seconds of PC 

z .$ of Half of the Co-latitude 
Telnrope 1 n 

Stam Oboewed , Date Observed of N' Difference of 1 5 v P v v  

Obserra- Zenith Dietnncrs b&:,"i-" .- 
I vntion ; 

- -- - ~ -. - - . -- - -- . - - .- - I 

I 1899 o I . r ,t 

3 , I i ~ k l 7 ~ G r . ~ & b .  . 1 8 U 4 3.1 E, W 1 
a1 ' - 31  39.82 4 1 ' 4 0  , 41'7; : 1'0  0 ' 0 3  0.00oy 

I 
i 

1 I i ! 
36 

4 1 . 5 9  , 42'98 ' 1 ' 0  1 . 2 4  , 1.5.;76 
I 

36 
., ,. ,, 10 , i 46 .33  40.49 1 .0  1 . 2 6 '  1.58;b 

I 

27 1817 d 1843 01. 80 ' Feb. 8 0 I , 1 66 ; 50.60 - 1 4  9.05 i 41.55 ' 
3 ,  , I  , 1 0 50.60 9'47 ( 41'1.1 .11'.14 ' 0 . 7  

I 
0 . 4 0  0 ' 1 1 2 0  

Ko. ol' pairs 38 
S o .  of observatioas 77 . 

I 

38 1843 dr 1819 Gr. 80 Fcb. S 20 23 11:. W 1 66 12 23';,i 

P P  8 1  1 1 7  10 w , E ,  5 2 . j ;  

I I I 

I 
I I 

>lean difference between ohsersatio~~s taken E,W and those tnken W, E = 0".00 

i - 1 8  41.16 41.30 , 
40.12 1 42 .45  1 41'92 

5 1 ' - 3 0 . 1  , H l ' r 1 ~ - 1 . + . 2 1 1 y ;  
I 

Obsrrved Co-latitude (weighted mean) 65' 53' 4lU.i4 + 0".076 
Correctiol~ for Height above Sea-level + 0".07 

Final Co-latitude 65" 63' 4lV.81 

Deflection of plum))-line (A - G )  - - - 0.98 



Lalitude ... 24' 58' Inrtrument-Zenitl: Telcscope 
in. 

Longitude ... 0 42 Mean Ifeight of Uarometa' 29.48 

Height ... 588 feet M e a n  Ztnt!)erc&ure 64O.O 

0bscr.ver-Lieut. H .  31. Cowic, 1t.E. 

d z .: 
, ;d 
0 - .- 
$ 2  
xi 

1 

f 

3 

4 

6 

6 

C 

8 

I l'ocitions Frcn~~rlr of tr 
uf ITIII! of Illc Cu-l11tl1 ucle I 

Stars Obserred rn P o w  
-A . - 

- 

190J o I I II 

1520 k 1518 i l c r c o ~ l ~ l  c .  9 16 28 T1-, E 64 39 41-18 

1520 6: 1634 ? ( e r c o ~ ~ ~ l  Dm. 9 16 49 W, E 6j o 2;.16 

380s Qr SO d 1552 S s r c .  , Dec. 9 2) 5) E. W 

1 k 1583 e c o ~  

10 6: 14 X e \ v c o ~ ~ ~ l  0.10 0.00;o 

I 

30 l c w c  k 113 GI. SO Dcc. I 5 39 E, \V 65 19 4.50 - I; 2.5.04 41.52 1 41-52 0 . 2 ;  o'ojro 

136 & 1CO Cr. 80 

DCC. 9 2 1  49 E, \T 65 5 ~j'6S - 3 54.21 41.4; 1 .41'4i 0.7 0.22 0'03.79 

I 
I 1 

10 82 S; 93  Xewcomb Dcc. 9 19 41 V E 64 40 30.83 + 21 10.66 40';') 40';') 0.7 ; 0.46 1 0.148~ 
I 
I 

11 9 7 & : 0 9 X o n c o 1 1 ~ l  Dcc. 9 16 8 K , W  6j 1~4.3'61 - 1 1  z.oj 0 ' ;  0'32 o.ojl; I 

12 

13 

14 

15 

Ilec. 9 

I i 

b 

347 Gr.80 6; 155 Kemc. 

1Gl Xewc. C414 Qr. 80 

I36 1 IS1 Gr 80 I Doc. 9 

I 

6 19 

Dec. 9 

Dec. 9 

I 

6 25 

\V, E 

7 49 

3 59 

W, E 

65 z 4.10 - o 2 2 . 5 5  

E, \V 

1, W 

64 55 4.3.74 

64 54 54.33 

64 48 47.45 

+ 5 5;.6z 

+ 6 46.70 

+ 12 53.88 

I , 4 j j  

6 4 1 3 6  

41'03 

41'1.3 

O'j O'IO 0'04jO 

0.j 

41'03 

41-33 

0." 3.0061 

0 .7  

0'5 

o 

0.08 

0.03;~) 

o.oo;, 



ABSTILACTS AR'D SUMMA111ES OF OBSEliVXllIOSY ASD 1LESULTS. (339) 

787. Lun ki-Co-latitude 6 j0 1' + 

d 
k + 
r & .- z %  . 
a 

1 G  

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

fl 

28 

29 

30 

3 1 

39 

33 

34 

Stan Obrerred 

- 

414Gr.806; 185 Xcwc. 

471 Gr. SO &!?03Sewc. 

451 Gr.SOd;?OI) Xcnc. 

229 Kewc. 6; t i 7Gr .  SO 

589 ar. SO 6;!?4SSeac. 

256 C 258 Seacolab 

i - lOCi iGOr.80  

r49 6; 776 Gr. 80 

305 6r 313 Sc~rcoinb 

313 Sewc. b; !I02 Gr. 80 

387 6; 394 h'ewcomb 

337 6; 416 Seacomb 

43Gk 430 Sccvcolllb 

440 & 4% Se\rcol~lb 

440 B46b Sowcomb 

465 & 479 Sewcon~b 

4% & 479 i i o a c o ~ ~ i b  

484 Xowo. & 1311 Gr. 80 

438 Sc GI1 Kcwcon~ln 

0 

0 . 2 7  

0.64 

0.62 

0 .14  

0 , - -  1 4  

0.8.; 

0.46 

0.46 

0.16 

0.03 

0.15 

0.83 

0 

0 .81  

o 

0 .0 j  

0-69  

0'27 

0.28 

P v o  

0.o j6 j  

0.2048 

o-19zz 

0'0137 

0'4'50 

0-0018 

0.1058 

0 . 1 0 ~ 8  

O . O I ; ~  

0 . 0 0 ~ 6  

0 . 0 1 6 ~  

o..j362 

0'0137 

0.3181 

OVI4Oj 

0'001.3 

0'2.3El 

o'c510 

0'0549 

- -- 
I 1!lW 

Ilec. 9 

1)cc. 9 

Drc. 9 

Dec. 9 

1)cc. 8 

Dcc. 8 

I~EC. 8 

Dec. 8 

Ilec. 8 

1)ec. 8 

1)ec. 8 

I)ce. 8 

Dee. 8 

1)ec. Y 

Ilec. 8 

1)eo. 8 

Ikc. 8 

Dec. 8 

Ilec. 8 

Ncnn 
of S. 1'. D's 

3lcn1i oi 
za,ll,  i l  

I.,laLullcru 

a 
I 
* - 
F 

a .- 
2 

0 '5  

0 .5  

0 . j  

1 0.7 

0 .7  

I'osil ions 
oi 

l'ritwo!x 
( ~ I I ~ I I I Z  

Oi1r~1.1 n- 
I I U I I  

Er~.~~rltis nf 
1T1tli of 1110 Co-iut.11 ntie 

(li~serrrli 
I ) I ~ ~ F . ~ C I I ~ . U  of k t~r rilri~ 

0 ' 7  

O ' j  

o ' j  

0.7 

0.7 

0 . j  

0.5 

0 ' 7  

0 . j  

0.5 

0 . 5  

0'5 

0 '7  

O ' j  

- . - 

0 ,  

3 j; 

4 I 

.? j8 

Z r l~ i~ l l  I)~st;r~~cea 

-~ . 

r I, 

- 4 46 . j9  

- 16 j j j  

- 13 32.01 

- 23 r j . j r )  

+ 18 3 ; . j1  

I 

v111 11111 

I 

41'89 

I 

41.8; 

I 

4 z . o ~  

.$I..?o 

41'71 

41.;1 

41'09 

41'23 

41'07 

40.43 

I 

42.06 

4 0 . 7 ~  

41'20 

40'jG 

40.98 

4 0 . w  

- - -~ - -- - - - - -  

I ' * 

3 28 

I Z  39 

13 39 

19 7 

3 10 

zo 24 

zo 9 

14 4 j  

9 o 

8 3 

16 1 7  

16 11 

7 7 

8 4R 

BIeun 

51.52 

41.89 

41.87 

41'.39 

4z.c: 

41.30 

41';I 

41.;1 

41.09 

41.23 

41.07 

40'4.3 

41'11 

42.06 

4 0 ' ; ~  

41'20 

40.56 

40.98 

40'9; 

1 ,  E 

E , W  

E, \V 

I 
; E, W 

V 

W, I< 

H, \Y 

W, E 

\Y, E 

\Y, E 

J \ 

B, \Y 

E 1 

W,P 

\IT, E 

E, W 

W, R 

64 4.3 36.08 1 + 18 5.22 

6 j  6 ~ 8 . 1 1  

6 j  18 36.44 

6 j  r j  13.88 

6 j  24 j6. ;8 

64 43 4 . j r  

I 
o 26 \V, E 

G j  1 1  13.84 

6 j  20 30.21 

G j  26 j j . 84  

64 48 4 j . 1  j 

65 t i  1 . 2 j  

6 I 9 ;  

G j  16 8 . j o  

64 j 3 ;  

64 47 j3.614 

Q.j 1.3.4i.8; 

6; 19 34.47 

64 59 58.19 

b j  11 45.59 

14 27 

- 9 33'1.3 

- IS 48 . j 0  

- 24 j6.;j 

+ 11 j6.07 

- z j  20.18 

- 10 58.94 

- 14 27.39 

+ 6 39.69 

+ 13 47.03 

- r t  0.67 

- 17 53.91 

+ s 4r';g 

- 7 6 

E, W 



Summary. 

I I I : Positions 
O h  : z .: 1 ~ ~ e n n  of , "i 
=a. ' Stnra Obsel.rsd I11~te 1 Z ~ I I I I ~ I  'l'ei'~"l'opr . - - LI L)isLallcrs ( I I I ~ I I I E  9 0  ' 
.R I 

I 

1 

50. of p i r s  39 

So. o f  obse rv ; r t ionn  3!) 

I I I 
/ Seconds of 24 1 

H a l f o f t l ~ e  i Co.lt~tirltde 1 
Mr'ln Ol,st=rved I - - I  a , a P C @  

o f .  1 I s  , l ) ~ f f s r r r ~ c r  of 
I 2 

e n  I , ' llFnn 3 i 
5 i 

i 
I ; v~ltlon I 

-. - -~ 

Mean difference b e t w e e n  o l ) s e r v a t i o l ~ s  taken R,  W and tl~ase talien W, I3 = + 0".26 

Corrcctioll For Ilcight a h o v a  S e a - l e v e l  + Of'.02 

Final Co-latitude 65" 1' 4lV*27 

1900 

35 517 k 5.1 ~ F X L . I ) I I I ~  Dee. 8 

36 5.1 .t .XI S e ~ v c n ~ r ~ b  Ilec. 8 

3 i  544 k $ 3  S e w c o ~ n b  Ilec. S 

33 I J ! ~  & 1.700 (;r. YO I)ec. s 

: 3 9  579 3 3  S e w c o ~ n b  Ihc.  8 

I 

0 8 11 If 

A s t r o n o m i c a l  Tlatitnde (A) = 21 58 18 .73  + 0.053 

C;rotletic T l a t i t n d r  ( G )  = 9-1. 58 23.15 

Deflcctioll of plumb-line (-4 - G )  - - - .4.42 

1 
0 . j  0.39 - o.0;61 

I 

o..; ' 0.46 o-1058 

0.; 1.29 1-1649 
1 
I 

0 I ,  ' , , I  , #, ,I ' 

3 6 B, N 65 I j6.43 I - o 1 4 . ; ~  41.64 1 41'64 

8 40 1 ,  E 6 j  z r  36.18 - 20 54.9; , 41 .21 1 41.21 , 0.04 1 0 . ~ 1 1  

I 

I 
1 

1.3 3.4 E! W Gg 2 45.59 , - I 3.96 1 q1.63 41.63 

i I 1' = 2 3  -; X Prv - 5.5683 

I i I 
z j o  I , E ' I I I ; - 6 0 

1 
4 I I H. W ' 6 j  3 1 2 . 0 0  . - I 32.04 

I I 

39.96 ' 39'96 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

788. Mad h u pu r-Co-latitude 66" 3' + 
Latitude ... 23' 57' Instrument-Zenith Telescope 

in. 
Longitude ... 88 32 Mean Height of Barometer 29.87 

Height ... 92 feet Mean Temperature 62'- 4 

Ohsemer-Lieut. H .  M .  Cowie, R.E. 

g.; a 
'" Y 

k 0 
511 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

Date 

1901 

Nov. 22 

Nov. 22 

Nor. 22 
,, 30 

Dec. 1 

Nov. 22 
, 30 

Dec. l' 

Nov. 22 
9 ,  30 

Dec. 1 

Nor. 22 
30 

Dec. 1 

Nov. 22 

Nov. 22 
,, 30 

Dec. 1 

Nov. 22 
,, 30 

Dec. 1 

Nov. 22 
Dec. 1 

Nov. 22 
Drc. 1 

&an 
01 N. P. D's 

0 1 I, 

65 30 1.27 

65 57 56.16 

66 1 49.33 
49' 58 
49'61 

6 j  33 gh..~g 
56.64 
56-61 

66 a5 43.10 
43 ' 34 
43'37 

65 42 46'94 
46.93 
46.93 

65 33 10.93 

66 17 7-76 
I ' i 3  
7 . 7 2  

66 27 37.06 
36.94 
36.93 

66 I I  55.13 
54'89 

66 2 3 j m 9 j  
35.69 

' 

Stam Observed 

-- 

364&Gr.80&1448 Newc. 

S644Gr.80&1449Newc. 

1473 & 1488 Newcomb 
, $I I$  

I 3 2  7 e  

1495 k 1499 Newoomb 
Y B  I. 

1, 8 ,  

1504 & 1507Newcomb 
5, 7, 8 .  

)I T 1  

1653 & 1568 Newcomb 
v $ 9  11 

I? I,  I ,  

1569 & 1572 Newcomb 

1577 k 1584 Newcomb 
I $ 9  

8 1  

1584 & 6 Newcomb 
I I  19 

,,. I,  ,, 

49 & 50 Newcomb 
I ,  ,, , 

50 & 61 Rewcomb 
I 3  I ,  I. 

Pi 
I 

z .- 

0.4 

0 '4 

1 . 2  

I 

1 . 2  

1.2 

0 .7  

0.8 

0.8 

0 '7  

0.7 

Half of the 
Observed 

Difference of 
Zenith Distances 

I Y 

+ 33 15.71 

+ 5 11.56 

+ o ~ 7 . 6 0  
27.80 
27'91 

+ 19 2 1 . z ~  
20'6+ 
20.84 

- 22 16-51 
26.19 
27.01 

+ zo 30.67 
.?oej3 
.qo.gj 

+ 30 6.43 

- 13 50.69 
50'64 
51.06 

- 24 20.9j  
19.65 
19-64 

- 8 38.65 
37-90 

+ o 40.95 
41 .6 j  

::'t:f 

0 I 

24 2 1  

24 50 

a5 50 

r 4  7 

o 31 

18 17 

19 a1 

2 2  l o  

11 0 

16 45 

16 36 

Seconds of 
Co-latitude 

b:b:,",","h 
vation l 5  

w ,, 
16.98 16.98 

17-72 I 

16.93 
1;'jS 
17.51 r f ' l g  

17-61 
1 7 '  18 
17-51 17-48 

16.58 
17.15 
16.36 16.67 

17.61 
1i.46 
17.88 17'64 

17-36 17-36 

17.07 
17-09 
16.66 16-98 

16.11 
17'29 
17.29 16-70 

16.48 
16.99 16-74 

16-90 
17.34 1 7 . 1 1  

Positions 
of 

Tdeacopa 

t i m  

E, W 

E, W 

W, E 
& W  
E, w 

E, W 
W, E 
w, h: 

W, E 
E, W 
P, W 

W, E 
E, R7 
BY w 

E, W 

W,E 
E, R' 
E, W 

E, W 
W, E 
w, h: 

W, E 
E, W 

E, W 
w, E 

a 

0 . 2 0  

0'54 

0.01 

0.30 

0.51 

0.46 

0.18 

0.20 

0.48 

0.4 

0.06 

P v v  

.- 

0.0160 

0.1166 

o ' o o o ~  

o.1080 

0.3121 

0'1539 

0.0227 

0.0320 

0.1843 

0'1355 

o.ooa5 



ASTRONOMICAL LATITUDES. 

788. Mad h u pu r-40-latitude 66" 3' + 
L 

8tua Obaewed 

-- 

79 dr 82 Newcomb 
B1 ,I 

79 k 88 Bewcomb 

102 k 106 Newoomb 
I. II ,, 

118 & 119 Newcomb 
IS 

118 & 135 Newcomb 
I ,  9, I) 

138 Newc. k 401 Gr. 80 
,, ,, 

153 Newc. & 401 Gr. 80 
,, , ,  ,, , 

178 & 185 Newcomb 
)I ,I 81 

178&203Newcomb 
I #  I )  

417 k 224 Newcomb 
,, ., , 

224 & 230 Newcomb 
,I I, $ 8  

260 &253 Newcomb 
I ,  I *  

266 & 963 Newcomb 
1, ., 

278 d; 287 Newcomb 
t v  9. 11 

308 b 314 Newcomb 
II ,, ,) 

6 
z .$ 
Z'= .- 
2% 
m 

1s 

13 

14 

15 

I6 

17 

18 

19 

20 

21 

a2 

SS 

24 

26 

36 

D.te 

- 

1901 

Nor. 23 
Da. 1 

Nor. 22 

h'or. 22 
30 

Nor. 22 
3 ,  30 

Nor. 22 
,, 30 

Nor. 22 
30 

Kor. 22 
,, 30 

Nor. 22 
,. 30 

Nor. 22 
,, 30 

Nor. 29 
,, 80 

Nor. 29 
,, 30 

Nor. 28 
,. 29 

Nor. 28 
,, 29 

Sor.  ZS 
18 29 

Nor. 28 
, 29 

w 

o - y r  

0 .34  

0.69 

0 .88  

0 ' 19  

0.57 

I 

0.25 

0'04 

0 .17  

0.37 

0.01 

0.34 

0.40 

0 .02  , 
I 

P s s  

- 

0.3629 

0.0462 

0-4761 

0 - 3 2 1  

0'0253 

0.1274 

0.013; 

0-0438 

o.0011 

o.ozoi 

o ' ~ j 8  

0'0004 

0.1156 

0.1600 

o.ao0.z 

%$if 
'lsLances 

- 

0 ,  

20 58 

20 55 

15 43 

5 9 

5 a 

~j 42 

15 53 

2 58 

3 6 

13 47 

2.3 42 

11 39 

2 13 

9 51 

17 4 

Half of tbe 
Observed 

Difference of 
Zenitll Diatsnetu 

- .- 

I *  

+ 6 50.82 
51.28 

+ 3 2;m96 

+ 15 46.87 
47-73 

+ o 50.15 
50'80 

+ 7 34-81 
35.96 

+ 8 22-00 

22.72 

- a 38-33 
37-08 

- z 30.03 
29.01 

- 1 0  31-63 
30'58 

- 4 15.85 
15-26 

- 9 44'6j 
44-95 

- 5 1.59 
2-28 

+ 4 27'13 
37.63 

+ 32 1 8 ' ~  
10.12 

- 5 4.50 
4-40 

Poritiom 
of 

Telwope 
during 

0bsews. 
*on 

-- 

Tw" 
W, E 

E. W 
w, 8 

W, E 
E, W 

W, E 
Jf, W 

R, W 
W, E 

R. W 
w, E 

W, E 
E, W 

W , E  
E, w 

R, W 
W, E 

W, E 
E, W 

E, W 
W, E 

W, E 
E, w 

E. W 
w, I 

W, E 
E, w 

Geconds of 
Co-latitude 

b ~ k ~ - h  y- 
ration 1 9 .  
17.84 
17.96 17.90 

16.84 16.84 

17.60 
18.13 17-87 

16.14 
16.46 16.30 

16.99 
7 7 4  17'37 

17-58 
17-91 17.75 

16-59 
17-48 17-04 

17-09 
17.76 17-43 

16'58 
17-19 1 4  

17'07 
17-63 17.35 

17-78 
17.38 17.55 

17.56 
16.83 17-20 

16-66 
17'or 16.84 

16-92 
18.23 1 7 . ~ 8  

17.17 
17'23 17'10 

I 

Man 
of N. P. D'r 

. t "  

65 56 17.02 
16-68 

65 j9 51.88 

65 37 30.73 
30'40 

66 2 25.99 
15-66 

65 55 41.11 
41.58 

65 54 55.58 
5j.lo 

66 5 54.92 
54-56 

66 5 4;. 12 

46'77 

6 6 1 3 4 8 . 4 1  
48-07 

66 7 32.91 
31'89 

66 13 2.36 
1.33 

66 8 1 9 . ~ 5  
19.11 

65 58 49.43 
49'38 

65 30 58.16 
58.11 

66 8 21.67 
11 '6.3 

p, 
I 

5 .- 

0-7  

0.4 

1 '0 

0 . 7  

0 '7  

0 '7  

0 - 7  

0 '7 

0 ' 7  

0 '7 

0 ' 7  

1.0 

1.0 

, 1'0 

0'; 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (343) 

788. Mad hu pur-Co-latitude 66" 3' + 

. 

Pmitiow 
of 

Te10.cop dunng 

Ohma- 
tion 

W, E 
El W 

E, W 
Wy E 

E, W 

E,W 

HI. W 
w, b: 

E, W 
W, E 

W,E 
E, w 

E. W 
W, E 

W, E 
Id, w 

W, E 
E, W 

E, W 

W, E 

E. W 
W, Ji 

R, W 
W, E 

W, E 
E, W 

W, E 

0 
2 .? 

d 
'g % 
m 

-- 

PI 
fl 

0.7 

1.0 

0.4 

0.4 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

1 .0  

r 'o  

Wf 

a*; 

of N. Mean P. D's 

. , ,, 
66 3 17.4; 

17-44 

66 l o  25.43 
15-43 

66 26 11.34 

66 6 25.57 

66 7 1 3 . 3 ~  
13-31 

66 6 21'77 
11.82 

66 27 42.79 
42'86 

66 18 ~ 1 . 1 1  

41'17 

65 58 9 -19  
9-26 

65 39 rj.34 
15'42 

66 a9 36.79 

, 65 48 0.55 

66 14 11.1.3 
21-26 

66 4 58.14 
58.28 

66 t1 I I -36 
I I ' jr  

66 23 35.00 
35' 16 

Half of the 

D~fference of 
Observed 

?kith Dbtances 

, I, 

- o 0.13 
+ o.05 

- 7 8-23  
8.43 

- 13 0.58 

- 3 8.04 

- 3 56.16 
56.36 

- 3 4-85 
4-96 

- 14 26.53 
16.51 

- 15 24.33 
rq.91 

+ 5 8.1.3 
7'81 

+ 24 1-or 
1 1  

- 16 20.51 

+ 15 17.35 

- I r  4-40 
3.55 

- I 40.46 
41.20 

- 7 51-76 
54.15 

- to  go 
18-16 

tyt:f 
D i a b c e r  

Stam Obrened 

Seconds of 
Co-latitude 

v 

0.19 

0.08 

0.41 

0.35 

0.- 

0.29 

0'97 

0.66 

0.01 

0.46 

0.90 

0.7 

0.04 

0.10 

0 . q  

0.13 

. I 

17 9 

za 4 

16 13 

25 53 

I 21 

I 20 

l o  33 

10 14 

7 57 

7 38 

r t  18 

4 q 

r jq 

1 4  26 

j 18 

5 6 

D.le 

ration 

H 

17.24 
17'49 

17'20 
17-00 

16'76 

11-53 

17-16 
r7'01 

16-92 
16-86 

16.06 
16.35 

16'78 
16-26 

17-31 
17'08 

17'.35 
87-93 

16-18 

57'90 

16-71 
17 . i1  

r7.68 
17-08 

16.60 
17.37 

17.10 
I ~ ' O O  

I 

P v v  

o ' o a j j  

0~0064 

0.0706 

0~0490  

o .oog  

0.0589 

0'6586 

0'3049 

0'0003 

omr48c 

0.5670 

0.3629 

0.0016 

0~0400  

0-0153 

0.0118 

1901 

NOV. 28 
,, 29 

Nov. 28 
,, 29 

* 

Nor. 29 

Nor. 29 

Nov. 28 
,, 29 

27 

28 

29 

30 

31 

17.37 

17.10 

16.76 

17.53 

17.09 

16.89 

16.21 

16.51 

1 7 ' ~ ~  

17.64 

16-28 

17'90 

17.22 

17-38 

~ 6 . 9 9  

q.05  

303 & 319 Bewcomb 
,I ,, 

329 dr 341 Newcomb 
I S  ,, S t  

364 Sr 369 Newcomb 

566 & 369 Kewcomb 

405 dr 431 Sewcomb 
., ,I I 

32 412 & 4S1 Newcomb SOY. 28 
s 23 

Nov. 28 
,, 29 

Nor. 28 
9 ,  29 

I I S  ,, 13 

I 

433 & 4.40 Sewcomb 
33 1 Z *  t~ J 

34 440 & 445 Newcomb 
,I It $1  

458 Jc 481 Kewcomb 1 60r. 28 
35 1 9 s  9 ,  , J  I st  29 

36 

37 

38 

39 

40 

41 

42 

I 

I 
469 & 481 Newcomb 

9 ,Y 91 

462 dr 4N Newcomb 

Kov. 28 
,, 29 

Nev. 28 

496Newc. a1349 GCr 80 I Nor. 98 

I 
515 & 521 6eacomb / Nor. 28 

I* ) I  Y* 29 

529 k 513 h'ewwmb 
I,  1 p  )I 

656 & 658 Newcomb 

Nor. 28 
I ,  29 

Xov. 28 
I ,  ,, )I I * 

I 
556 Sr 565 Xewco~r~b ' Nor. 28 

> ?  ,1 . I 
" I "  

?!I 



ASTRONOMICAL LATITUDES. 

788. Mad h u pu r-Co-latitude 66" 3' + 
- 

Summary. 

. 

I 

, 

No. of pairs 47 

No. of observations 91 

Mean difference between observatiorls taken E, W and those taken W, E = 0".00 

d 
Z .-L 
2 & 
'C ... a 0 
rn 

- 

Observed Co-latitude (weighted mean) 66' 8' 17". 18 + 0" a 0 4 0  

Correction for Height above Sea-level 0" - 00 

Positions 
of 

Final Co-latitude 66" 3' 17".18 

0 I w I 

Astronomical Latitude (A) = 23 56 42.82 +0.040 

Half of the 

Geodetic Latitude (G) = 23 56 38.97 

D I 

I 1 2  

la  33 

2 25 

\V,R 
& W  

E, W 
W, E 

E. W 
W, E 

Z, W 

E, W 
W, E 

43 

44 

45 

Deflection of plumb-line (A - G) - - + 3.85 

Seconds of 
Co-latitude t::t~f 

Distances 
S t an  Obrened 

. 

h 
I1 

46 

47 

1 1901 

Telescope Date 

-~ - -- 

677dr684Newcomb 
8 3  .1 

605 & 607 Newcomb 
I ,  I (  I I  

1617 01. Mi* 630 Nere.  
,, 91 I S  , I  

1 1 ' 1 0  

I 
43'75 

I 

Mean Obaened 

Wov. 28 
9 29 

Nov. 28 
1, 29 

Nor. 28 
,, 29 

646 Gr. M I  642 N e w .  

662 & 669 Newcomb 
I *  I $  )I 

65 43 10.91 + 20 6.15 

during 
()bserva- 

tion 
.- 

.a 

17.06 
6.69 

of N.P. D's Difference of i: 0 P w v  m 
Zenith Distances b~;g-h 

vation 

I 

I 

65 57 2 . g  1 + 6 14.85 
2.60 I 14.62 

Nov. 29 1 1 38 

17.79 

Nor. 243 
> a  29 

17.21 
17.12 

13 42 

I I 
65 55 1.05 + 1 n0.59 7 . 6 4  17.64 1 0 . 7  0.46 1 O . I & I  

17'4.3 

66 29 33.09 
3.3 ' 33 

o . z j  1 .0  

17.29 

- 26 

0.0623 

0.03 1.0 O ' O O ~ S  

I 



ABSTRACT9 AND SUMMARTES OF OBSEEVATIONS AND BESULTS. 

780. Madras Observatory-Co-latitude 76" 55' + 
in. 

Latitude ... 13' 4' Maximum recorded Height of Barometer = 30.17 
Longitude ... 80 17 Minimum ,, J ,  J, = 30.14 
Height ... 54 feet Maximum ,, Reading of Thermometer = 7 8 O . 8  
Instrument-Zenith Sector No.  2 Minimum ,, J> >J = 70 -0  

Observer-Captain S .  G.  Burrard, R.E. 

Note.-The barometer was read during work every honr, the thermometer every fifteen minutea For the dculatione of refraction a separate 
d u e  for the pressure and temperature was dcdnced for each star. 

6 z :  
; 2 .- 
2% 

C I I  

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

Star Obsened 

177 Qr. 80 
s. 11 

199 Qr. 80 

219 Qr. 80 
1 8  3) 

1 )  (1 

232 Or. 80 
91 I I  

2s I* 
u o 

251 Qr. 80 
,, IS 

268 Qr. 80 
,, I I  

11 II 

281 Gr. 80 
II )I 

I I  IS 

n $9 

296 Gr. 80 
n rr  
II w 

326 Qr. 80 
I. 1. 

11 11 

342 Or. 80 
11 IS 

11 91 

Seconds 
-- 

by 
eurl~ 

obserra- 
'Ion 

- 

I 

5.3'48 
51'17 

51.80 

50.08 
50'71 
50'28 

51-46 
50.66 
51.15 
52.13 

52-43 
52.21 

51.79 
50.69 
51.24 

50'49 
51.05 
50.92 
jo.69 

50'20 
50'14 
52.05 

50'16 
50.56 
50.45 

11.06 
jo.18 
51'80 

s 

1'15 

0.61 

0.51 

0.48 

1'45 

0'06 

0'39 

0.07 

0.48 

0.17 

of Co-latitude 
- 

Mean by 

Bouth 
S t u  I star 
- 

u I 

... 51-33 

... 51.80 

50.36 ... 

51.35 ... 

5 2 ' 3 ~  I... 

... 51-24 

... 50.79 

50.80 ... 

50.39 ... 

... 51.01 

8 v 

1'3225 

0.3844 

0.2601 

0'2304 

2'1025 

0.0036 

o*1511 

o'ooqg 

0.2304 

0'0189 

Oi::::{d 
D"tance 

0 1  u 

0 39 44.34 
46.71 

6 2 10.90 

5 34 12.26 
12';9 
12.31 

I 44 54'93 
53 87 
54 24  
55'j5 

o 41 48'13 
47'75 

4 25 38'29 
39'45 
39 ' 0 2  

2 32 1.16 
0.66 
0.84 
1.19 

4 1.1 53'91 
53'84 
55'67 

9 54 35-04 
35'4, 
35'29 

4 42 I 
12.64 
11.13 

Poeitions 
of 

Teleecope 
dlil.lng 

Observa- 
t ~ o n  

W7 E 
E, W 

E, W 

E. W 
W, R 
Y, W 

E, W 
W. E 
I<, \V 
\v, P 

W, R 
E, W 

E, W 
W, E 
E, W 

W, TG 
15. W 
W, E 
IC, w 

W, E 
K, \V 
W, E 

E. W 
M', 1 
w, 

W, E 

Date 

1896-97 

Jun. 3 
3 4 

Jan. 3 

Jan. 1 
rr 3 
vt 4 

Drc. 31 
JUII. 1 

3 ,  3 
9 4 

Dec. 31 
Juu. 3 

Dec. 31 
Jao. 1 

11 3 

Doc. 30 
s 31 

Jan. 1 
I t  ' 3 

Dec. 31 
Jan. 1 

*I 9 

Deo. 30 
9 31 

Jan. 1 

Dec. 30 
Jan. 1 

$ 1  3 

N.P.D. 

o 1 1  

77 33 37.81 
37.88 

82 58 2.70 

71 21  37.82 
37'91 
37.97 

75 10 36-53 
56.79 
56.91 
56.98 

76 14 4-30 
4.46 

81 a1 30.08 
30'14 
30.26 

79 17 j i e 6 j  
51'71 
51.76 
51.88 

72 40 56.16 
56.30 
56.38 

67 I 15-12 
15.14 
15-16 

81 38 2.70 
2.82 
2.93 

Position 
of 

Arirnutflnl 
stud 

N 
I, 

N 

N 
,, 
,I 

N 
,, 
,, 
,, 

N 
,, 

N 
,, 
I, 

N 
,, 
,, 
,, 

N 
,, 
,, 

N 
,, 
,, 

N 
,, 
I, 
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789. Madras 0 bservatory-Co-latitude 76" 55' + 
Positions 

of 
Telescope 
dnnnp 

Obsemn- 
tion 

W, E 
E, W 
W, E. 
E, W 

E, W 
W, E 

E, W 

W, E 
E. W 
w, h: 
E, W 

E, W 

W, E 
E, W 

W, E 
E, W 
&, w 

E, W 
W, E 
E, W 

W, E 
E, W 
W, E 

E, W 
w, 1 

W;E 
1, w 
E, W 

W, E 
E, W 
W, l4 
E, W 

E, W 
W, E 
W, E 

Position 
of 

Azimuthal 
stud 

N 
,, 
,, 
,, 

N 
,, 

N 

N 
,. 
,, 

N 

N 
,, 

N 
9 ,  

,, 

N 
,, 
,, 

N 
,, 
,, 

N 
,, 

N 
,, 
I, 

N 
,, 
,, 
I, 

N 
,, 
,, 

Data 

1896-97 

Dee. 80 
. 81 

Jan. 1 
3 

Dec. 30 
,, 31 

Jan. 1 

Dec. 30 
, 31 

Jan. 1 
, 3 

Dec. SO 

Doc. 31 
Jan. 1 

Dec. 30 
,D 31 

Jan. 3 

Doc. 30 
31 

Jan. 1 

Doc. 30 
$ 9  31 

Jan. 1 

Dec. 30 
Jan. 3 

Dec. 31 
Jan. 1 

3, 3 

Dec. 30 
31 . 

Jan. 1 
8 

Dec. 30 
, 31 

Jnn. 3 

gg 
z - .- 
8 %  

m 

-. - 

26 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

Star Observed 

784 Qr. 80 
I* I )  

,. ,. 
,, I. 

754 Qr. 80 
,I I, 

771 Qr. 80 

789 Qr. 80 
I ,  )I 

I I  I, 

I S  I$ 

811 Or. 80 

823 Gr. 80 
I .  ,, 

836 Qr. 80 
9 ,  11 

I $  ,. 

877 Gr. 80 
,, ,, 
,, ., 

893 Qr. 80 
)I 9 ,  

I ,  ,. 

918 Gr. 80 
I #  8, 

941 8ir. 80 
$ 9  I t  

., I )  

962 Or. 80 
9 I #  

I *  I. 

,, I s  

975 Qr. 80 
,, ., 
,, ,, 

Observed 
Zenith 

I)iarance 

~ 

. I  I 

3 14 7-82 
7.28 
6-89 
1-65 

9 41 31'0.3 
34-01 

16 30 40.86 

7 38 17.60 
18.43 
18-39 
20.01 

11  30 41-00 

8 12 33'41 
33'02 

1 1  3 43-80 
44.16 
43-00 

8 55 21.71 
21.89 
22.02 

4 13 14.65 
13'11 
13-45 

13 26 36.51 
35 ' 68 

14 to 8.93 
9.14 
9-16 

3 a4 46.77 
48.52 
45'79 
46.0~ 

r %a 56.07 
56.91 
58.67 

, 

N.P.D. 

- 8 "  

73 41 43-31 
43'35 
4.3'39 
43'47 

67 14 16.50 
16.50 

93 26 31-65 

84 34 8.91 
9'00 
9'09 
9-26 

88 a6 33'36 

68 33 17.30 
17.30 

65 52 6.77 
6.76 
6.72 

68 o 29.46 
29'47 
29.47 

fa 42 37'2.3 
37.26 
3i.19 

90 21 26.79 
27.a7 

qr 15 58.97 
59.10 
59.36 

73 31 4-11 
4 5  
4'19 
4.27 

75 3a 54'4.3 
54.4 
54-62 

' 

0'08 

1 3  

0'39 

0.72 

0.18 

0'35 

0.47 

0.80 

0.16 

0.14 

I 

0.09 

0'86 

Seconds 

by 
each 

observa- 

x 

51.13 
50'63 
so.a8 
51.xa 

48.53 
50.51 

50'79 

51'31 
50'57 
jo'io 
49.15 

51'36 

50'71 
50-32 

50.57 
50'92 
49.72 

51-11 
51-36 
51-49 

51-88 
50'47 
50.74 

50'28 
51.59 

j0.04 
49'96 
josao 

50.88 
52'67 
49'98 
50'29 

50'50 
51.39 
5 1 . 3  

0 0 

0.0064 

1'8125 

o.lgr1 

0.5184 

0.0324 

0'1225 

0.~109 

0.6400' 

0.0156 

0.0576 

1'1311 

0.0081 

0.7396 , 

of Co-latitude 

Mean by 

Star 

,I 

50'79 

49-52 

... 

... 

... 

50'52 

50.40 

5r.67 

51.03 

... 

... 

50.96 

51-73 

Sout11 I Star 

... 

... 

50.79 

50.46 

51.36 

... 

... 

... 

... 

50'94 

50.07 

... 

... 



(348) ASTROXOMICAL LATITUDES. 

788, Madras 0 bservatory-Co-latitude 76" 55' + 

Summag. 

No. of North Stars 28 ' No. of South Stars 15 
Xo. of observatiolla 101 

ti = S .- 
g -g 
rA 

38 

39 

U) 

41 

U1 

43 

o t u  Y 

Co-latitude by North Stars 76 55 50.87 + 0.087 

Mean Co-latitude 76 55 51.03 + 0.066 

B t u  O b r e n d  

9% G?. 80 
II 31 

1001 or. 80 
#I IS 

1016 Qr. 80 
11 II 

1026 Or. 80 

1037 Qr. 80 

1052 Qr. 60 

Correction for Height above Sea-level 0.00 

Final Co-latitude 76" 66' 61".03 

0 1  Y Y 

Astronomical Latitude (A) = 13 4 8.97 + 0.066 

Geodetic Latitude (G) = 13 4 4.17 

. 
Date 

1896.97 

Ibec. 31 
Jan. 1 

Deo. 30 
Jan. 3 

Jan. 1 
I 3 

Jan. 3 

Jan. 3 

Jan. 3 

Deflection of plumb-line (A-G) = + 4.80 

N.P.D. 

0 1  

61 14 j7.01 
37-00 

81 36 38-38 
38.75 

88 10 19.98 
20.23 

66 43 46-45 

7s 13 4.69 

67 4 0.78 

Position 
of 

Ati~~~uthal 
rLud 

N 
,, 

N 
,, 

N 
IS 

N 

N 

N 

Secondr of Co-latibuds 

by Mean by e 
encli s v 

Poritions 
oE 

Telescope 
dttrir~g 

Obsrrra- 
tl0ll 

E, W 
WI 

W, E 
E, w 

, W 
W, E 

E, W 

W I E  

E, W 

" 
SO'Sj 
49'15 

51-46 
jo-17 

51.78 
51.68 

50.72 

$1'78 

50'48 

O ~ ~ ~ ~ d  

* I  II 

14 31 13'23 
12.15 

5 40 46.92 
48-58 

1 1  14 28-20 
28.5j 

lo ra 4-27 

I 41 47.09 

g 51 49-70 

49'85 

... 

... 

5o'fa 

51.78 

50'48 

f vv by N. Stan - 12.5439 
l o r  by 8. Stars - 4.6024 

r'oa 

0'36 

o'$S 

. 
0.15 

o-gr 

0.39 

I 

... 

50-81 

51.73 

... 

... 

... 

1'- 

0.1296 

0'3015 

o-oaa~ 

0'8281 

oSl5ir 



ABSTRACTS AX'?D SUMMABIE3 OP OBSEBVAITI0NS AX!lD BEEIIJLTS. 

700. Mahadeo Pokra-Co-latitude 62" 19' + 
Latitude . . . 21" 42' Height ... 7095 feet 

Longitude ... 85 34 Inst rument-T. S. 6-inch Theodolite 

Obsewer-Captain H. Wood, R.E. 

Summa y, 

No. of observations 15 

I 

O I ~  

Observed Co-latitude . . .' ... 62 19 6.1 

Seconde of 
Co-latitude 

• 

5 ' 7  

7'9 

1.8 

7'9  

8 t u  

Polarir ... 
B Qruir a.. 

Polarir ,.. 

a Grub ... 
i 

Correction for Height above Sea-level + 0.3 

Date 

1903 

WOT. ? 

II $9 

,, 8 

IY IS 

Final Co-Latitude 6T 19' 6"*4 
0 1  1 

Astronomical Latitude (A) = 27 44 63.6 

Geodetic Latitude (G) = 27 41 31.6 

Deflection of plumb-line (A - G) - - T. 87.9 



AB1CBONOMICAL LATITUDES. 

Latitude . . . 26' 6' Instrument-Zenith Telescope 
in. 

Longitude .. . 78 31 Mean Height of Barometer 28.98 

Height ... 10% feet Nean Temperature 67O.7 

Observer-Lieut. H .  M .  Cowie, R.E. 

d z .3 
a P. .- w 8 0 
m 

1 

2 

3 

4 

6 

6 

1 

8 

s 

10 

pc 
R 
Y - 
m .- 

1.0 

1'1 

1 . 2  

1'1 

0'8 

0 ' 8  

1 ' 2  

1 .2  

2 

1 2  

8tua Observed 

1466 Newa. & 3740 &. 80 
19 IS SI I* 

1488 6 1496 Newoomb 
3 ,  11 aa 

IS v s  n 

1499 & 1503 Newcomb 
II  1 31 

IS SI >a 

1617 & 1620 Newoomb 
13 1 I 

18 II II 

1628 k 1629 Bewcomb 
I ,  I 

I s  11  9s 

1629 & 1540 Newcomb 
19 *I 

IS a) )I 

1643 k 1660 Newcomb 
91 SI IS 

I )  11 1 s  

1665 & 1566 Newcomb 
a* I I t  

31 I I  

sw6 & 3993 a?. 80 
> 33 IS 

11 I) t* 

1686 & 1690 Xewcomb 
,, 

$1 8 )  s, 

0.34 

0'35 

0.12 

0'51 

0.66 

0'17 

0'12 

0'19 

0.64 

0 . o ~  

P o .  

0.1156 

0.1470 

0.0173 

0'3245 

0'3485 

0'0583 

0.0173 

0'0433 

0'4915 

o'ooo5 

Half of the 
Observed 

Difference of 
Zenith Distances 

I I, 

- 13 1-38 
1.19 

- 8 57'33 
57-10 
56'84 

- 17 2.04 
2.11 

2.46 

+ 2 I 
20'80' 
21'24 

- 4 9.90 
9.66 
8.97 

- 20 32.11 
32.51 
31-54 

- 17 52.58 
53'00 
52-13 

- 8 18-72 
19'3.5 
18.94 

+ t o  21.37 
21.10 

21.04 

+ 19 48.10 
48.29 
47-94 

,,* 

1902 

Nov. 13 
1s 14 

Nor. 13 
14 

19 16 

Nor. 13 
,r 14 
I* 16 

Nor. 13 
, 14 
IS 15 

Nor. 13 
I 14 
1 s  15 

Nw. 13 
Is 14 
, 15 

Nor. 13 
9 14 
$1 16 

Nov. 13 
14 

3, 16 

NOT. 13 
, 14 
,, 15 

Nor. 13 
, 14 
1, 16 

Positions 
of 

Telescope 
during 

Obsena- 
tion 

E, W 
W, E 

W, E 
E, W 
WI E 

E, W 
W, E 
E, W 

W, E 
E, W 
W, E 

E, W 
w, E 
E, W 

W, E 
E, W 
W, E 

E, W 
w, 1 
E, W 

W, E 
E, W 
w, 

, E , W  
wt E 
El W 

E, W 
W, E 
El W 

~ ~ ~ t ~ f  

0 I 

20 l o  

37 8 

15 30 

15 18 

1 2  4 

23 r 

35 57 

13 45 

23 30 

30 32 

Mean 
of N. P. D's 

0 1 "  

64 6 41'28 
41.19 

64 a 36-40 
36.40 
36-40 

64 10 41.96 
41'96 
41'96 

63 19 19.19 
19.19 
19.18 

63 57 49'88 
49'86 
49'85 

64 14 1z.14 
1 1 - 1 2  

1 2 - 1 1  

64 11 31-43 
32'45 
32.47 

64 1 58.96 
58.93 
58.91 

63 33 19.17 
'9" 4 
19. I I 

63 33 51 '56 
51-52 
51.48 

Beconds of 
Co-latitude 

b:b:~-h Mem 
vation 

X " 

I 
39-90 
40.10 

39-01 
39-30 
39.66 

39'92 
39.85 
39-50 

40'32 
39.99 
40.42 

-39.98 
40.20 
40.88 

39'93 
39.61 
40.57 

39.85 
39'45 
40'34 

40'24 
39-58 
39'97 

40'54 
40.14 
40'15 

39.66 
.39'81 
39.42 

40'00 

. 
39.31 

39.78 

40'18 

40.32 

39'93 

39'78 

39-85 

40'30 

39'68 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (351) 

P o v  

0.3844 

0.0433 

0.0196 

o.oooj 

0.0691 

0.0270 

0.0811 

0.0691 

0-0389 

0.058, 

0.5519 

0'1.387 

L 

d 
z .3 
G a  
.c * rn o 
rn 

- -- 

11 

12 

13 

14 

15  

16 

17 

18 

19 

20 

21 

22 

o  Stus  Obaerred Date 

1 & 4 Newcomb 
3, , I  I I  

10 & 18 Newcomb 
w 3 ,  

I ,  9 ,  3 )  

22 & 31 Newcomb 
,. , I  

35 & 45 Newcomb 
,, ,, 9 

)I  I ,  

55 k 63 Newcomb 
,. ,, ,. 
II  ,, 

86 Newc. k 238 Qr. 80 
11 1 9  ) I  , I  -. ,) - 1  3 )  

98 & 102 Newoomb 
,, I ,  

I (  I S  I 

114 & 117 Newcomb 
., ,, 
,, I ,  t 

130 & 137 Neweomb 
I I $3 t 

,( , I  I 

141 & 143 Keweomb 
1 ,  , I  s, 

$ 9  8 ,  t v  

190&201Newcomb 
I )  I )  )s 
,, I, I, 

208 k 211'Newcomb 
,, ,, 
,I I I  

1902 

Kor. 13  
,, 14 

Nor. 13 
14 

9 15 

Nor. 13 
,, 14 

Sov. 13 
,, 1 4  
,, 15 

Nor. 13 
,, 14 
,, 15 

Nor. 13 
, 14 
,, 15 

Nor. 13 
,, 14 
,, 16 

Nov. 13 
, 14 
,, 15 

Nov. 13 
,, 14 
,, 16 

Nor. 13 
>I 14 
,, 15 

Nor. 16 
,, 17 
,, 18 

Nor. 16 
,, 17 
,r 18 

Half of the 
Observed 

Difference of 
Zenith Distances 

Mean 
of K. P .  D's 

Mean of 
Zenith 

Dietances 

Posit ions 
of 

Telescopo 
during 

Obaerva- 
tion 

I I 

+ 4 44-18 
45.00 

- 3 54.14 
5 3 . i ~  
53.33 

+ 17 5.90 
5.76 

+ 9 32.89 
33'29 
32'74 

+ 5 43.34 
4.3'50 
4.3'73 

+ o 2.45 
2.95 
2.59 

- 14 19-11 
19.36 
18.84 

- 5 29'68 
30.20 
30.17 

+ 21 1'58 
1.66 
1 .9 j  

+ 19 14.66 
15.51 
14.89 

- 1 9  18.60 
19'74 
t8.06 

+ 9 33.66 
33.43 
33.51 

I 
I 

Seconds of 
Co-latitude 

a ,  n 

63 48 54.47 
54'43 

63 57 33.64 
3.3'59 
33'54 

63 36 33'99 
33 '94 

63 44 6.64 
6.58 
6.53 

63 47 56.44 
56.38 
56.32 

63 53 .17'12 
.37'07 
37'01 

64 7 58.6.3 
58.56 
58.49 

, 63 59 9-53  
9.48 
9'42 

63 32 38.19 
38.13 
38.06 

63 34 aq-88 
24.82 
24'76 

6 4 1 2 5 8 . 0 6  
5 8 . ~ 0  
57'94 

63 44 5.88 
5.81 
5 '74 

- 

o t 

32 26 

11 a4 

26 59 

2 32 

11 47 

PC 
II 

- 2 
M .- 

- 

W, E 
E, W 

E, W 
W, E 
E, W 

W, E 
E, W 

E, W 
W, E 
E, w 

, E 
13, nr 

ration i s  

I lVqE 

n 

38.65 
39'43 

39'50 
39'84 
40'21 

39.89 
39.70 

39'53 
39'87 
39.17 

39.78 
.39.88 
40'05 

39'57 
40.02 
$9.60 

.?9'5a 
30.20 
39.65 

39.85 
39'28 
.39.zj 

39.77 
39-79 
40.01 

, 39.54 
40.16 
.31)'6j 

39.46 
.38.26 
39.88 

39.54 
39.24 
39 2.5 

1'0 

1 ' 2  

1.0 

1 . 2  

1 ' 1  

1 . 2  

1 . 2  

1 ' 2  

1 . 2  

1 . 2  

1.1 

1 . 3  

3.3 38 

rq 14 

37 11 

24 lo 

6 59 

a7 11 

2.3 m5 

- 

I 

39'04 

39'85 

39'80 

39'64 

39'90 

39'81 

39-40 

39.42 

39.84 

39.88 

38.98 

39'32 

I 
1 

i 

0.62 

0'19 

0.14 

0 .02  

0.24 

o . r j  

0.26 

0.24 

0.18 

0.22 

0.68 

0.34 

I 
W, E 
R ,  W 

. W, E 

R, W 
W. R 
E, W 

W, E 
E, w 
W, E 

E, W 
W, E 
E7 

W, E 
E, W 
W, E 

E , W  
I+-, E 
E, W 

W, IE 
E, w 
W, E 



ASTROROMICAL LATITUDES. 

791. Maj har-Co-latitude 63" 53' + 

. 

2 .k 

5" .- 
6 %  
m 

23 

24 

25 

26 

27 

28 

29 

30  

31 

32 

33 

3 4  

Stan Observed 

225 b: 235 Newcomb 
8 ,  13 I 

,, ,, *I 

248 & 252 Newcomb 
3 IS I I  

I )  3, $9 

273 & 277 Newcomb 
I I  19 P 

91 I I  

2 i 3  b: 278 Newcomb 
I I  o t 

I I  II 8 )  

289 6; 298 Newcomb 
1, 18 $1 

I* II  19 

304 & 309 Newcomb 
11 8 )  v )  

t1 I I  v 

313 Kewc. C 822 Gr. 80 
19 I )  I t  11 

91 11 II II 

329 & 342 Newcomb 
11 I t  

81 11 1, 

907 Qr. 80 & 357 Newc. 
18 I I  )I I I  

$07 Gr. 80 & 358 Newc. 
7, ,* 3, I# 

18 I 1  81 I ,  

364 & 383 Sewcomb 
II > I  11 

I I  18 II 

366 6r 383 Newcomb 
I,  I) I 

91 91 II 

Dnte 

1902 

Nor. I G  
s 17 
,, 18  

h'ov. 1 G  
$1 17 
!I 18  

~ O T .  1 6  
$ 2  17 
r, 18 

Nor. 16 
,I 17 
,1 18  

Nor. 1 G  
$1  17 
19 18 

Sov. 1 6  
,r 17 
,, 18  

907. I f  
,, 17 
,I 18  

Nor. 16 
,, 17 
11 18 

Xor. 1 3  
$1 17 

Nor. 16 
17 

0 1 5  

Nor. 1 6  
I 17 
It 1 8  

Nov. 16 
, 17 
II 1 8  

9 

0.9 

0.19 

0.21 

0 .05 

0 3 a o  

0'34 

0.26 

0.05 

0'19 

0.85 

0.63 

0.38 

P.9 

0.0097 

0.0433 

0'0353 

0'0020 

o.o+& 

0.1387 

0.0811 

0'0030 

0'0153 

0'5780 

0.3115 

o'1155 

~~~~~f 

Dielauces 

. 0 

36 30 

13 45 

8 31 

8 19 

30 4 

7 ro 

33 49 

19 50 

31 19 

31 19 

28 28 

28 8 

Poeitions 
of 

Telescope 
d11ring 

Observn- 
tion 

E, W 
W, I 
E, \v 

W, E 
B, \V 
W, E 

W, E 
E, W 
W, E 

W E 
I;, \V 
FY, I4 

E.W 
\V, E 
El \V 

W, X 
E, W 
W, E 

E, W 
\\', IC 
E, W 

W, E 
15, W 
W, E 

E, W 
W, E 

E, W 
W, E: 
u, W 

W, E: 
12, \V 
M', E 

W. E 
E. W 
W, E 

p, 

.- x Y 

1.1 

I 

0 - 8  

0 ' 8  

1.1 

r ' a  

1 - 2  

1.1 

0'7 

0 '8  

0.8 

0 '8  

Menn 
of X. P. D's 

e t m  

63 35 43.48 
4.3'42 
43'37 

64 I 40'03 
39'97 
39'92 

64 10 38.26 
$4.2 I 

3 8  16 

63 j 8  54'58 
54'54 
54'49 

63 29 3.69 
3.66 
3.62 

64 9 28.2; 
z S . l j  
28.32 

63 30 34-46 
34'43 
34'40 

63 g j  16.26 
16.2 j 
16.2; 

64 9 8 .89  
8.88 

64 9 55.84 
55.84 
55'83 

64 11 29-41 
29'42 
29'42 

63 51 37.75 
37 '76 
37.26 

Seconds of 
I fn l t  of the Co.lutit ude 

Ohstv.ved 
1)iffrrt.rlce of 1- 

xenn 

8 

39'57 

39'47 

39-45 

39'71 

39-86 

39'31 

39-92 

39'71 

39'47 

38.81 

39-03 

39.a8 

Zeultil Uiatunoes b:b:f:!l 

1 

t x 

+ 17 56.18 
56.01 
56.36 

- 7 6 1  
59.91 
60.96 

- 16 j8.55 
59 '"  , 
58.28 

- 5 14.69 
15'12 
14.41 

+ a4 36.13 
36.30 
3 6 . o j  

- 15 48.311 
49.47 
48'41 

+ 23 5-10  
5 '95 
4.96 

- I 36.02 
36.68 
; G , ~ ~  

- 15 29.56 
29.28 

- 16 I 
16.41 
18.08 

- 17 49'88 
50.50 
j0.28 

+ a 2-01  

1'3.3 
1.39 

i n  

rn 

39.66 
39.43 
39'73 

38.84 
43'0.3 
38.96 

.39'71 

.i9'lO 
39.88 

39.119 
30 '42 
40.08 

39.82 
39.96 
39'67 

39.89 
38.78 
39'81 

39.56 
40'.38 
39.36 

40.24 
39'5; 
39.4) 

39.33 
39.60 

38-63 
39.43 
37.75 

39.53 
38.71 
39.14 

39-76 
39.09 
3 9 . 1 j  
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797. Maj har-Co-latitude 63" 53' + 

Summary. 

d z .5 

Lda .- 
$ %  
G C ~  

35 

36 

No. of pairs 36 
No. of observations 104 

Mean difference between observations taken E, W and those taken W, E = - OH*06 

Observed Co-latitude (weighted mean) 6 3 O  53' 3 Q U e 6 6  + OHm039 

Correction for Height above Sea-level + 01'.04 

Final Co-latitude 63" 63' 39".70 

o 

0'36 

0.17 

PC 
I 

3 .- 

i 
0.8 

0.8 

o n H 

Astronomical Latitude (A) = 26 6 20.30 +0.039 

P o v  

0.1037 

omoz.qr 

XP = 38.5 

Geodetic Latitude (G) = 2 6  6 17.00 

EPm=4*5fa7  

Half of the 
Observed 

Difference of 
Zenith Diatoncas 

I I 

- 6 53-94 
53.50 
53'02 

- 23 22.93 
22.79 
22'58 

Stan Obaewed 

888 & 396 Newcomb 
9 ,  I,  

3, 3, I ,  

388 k 401 Newcomb 
I. 7s I 

91 n I 

Seconds of 
Co-latitude 

by each 
obser- Mean 
vation 

Deflection of plumb-line (A- G) - - + 3.30 

Y 

Date 

1902 

Nov. 16 
,, 17 
,, 18 

Nor .  16 
,, 17 
,, 18 

n 

Distances 

0 ,  

11 13 

1 1  30 

I 
39.56 
40.01 
40.50 

39-66 
39'81 
40'03 

Positions 
of 

Teleaeope 

~ ~ ~ ~ ~ ~ v G a -  

tion 

E, W 
W, E: 
Et W 

E, W 
W, E 
E, W 

40.02 

39'83 

Mean 
of '. " 

. I  d 

64 o 33-50 
3.3'51 
33.52 

64 17 2.59 
2.60 
a.61 



bBTBON0MICAL LATITUDES. 

Latitude ... 18' 47' Inrtrument-Zenith Telescope 
in. 

Longitude ... 84 33 Mean Height of Barometer 29.53 

Height ... 483feet Mean Temperature 66'. 1 

Observer-Lieut. E .  A. Tandy, R.E. 
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702. Mal-40-latitude 7 r0  I 2' + 
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184. Mool t an-Co-latitude 5 go 49' + 
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ASTROKOMICAL LATITUDES. 

4 .  Moo l t an --Co-latitude 5 go 49' + 

Summary. 

No. of pairs 47 
No. of observations 76 

Mean difference between observations taken E,W and those taken W, E = - OV.04 

Observed Co-latihde (weighted mean) 59' 49' 3U-83 + OU.067 
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ABBTBACTS A,ND SUMMARIES OF OBBERVATIONB AND BEBULT8. 

0 Mou l me in-Co-latitude 73" 29' + 
Latitude ... 16' 30' Instrument-Zenith Telescope 

in. 
Longitude ... 97 40 Mean Height of Barometer 29-98 

Height ... 90feet Mean Tetnperuture 75'-0 
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ASTRONOMICAL LATITUDES. 

705. Mou l mei n-GO-latitude 73" 29' + 
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ABSTUCTS AND SUMMARIES OF OBSEBVATIONS AND RESULTS. 

706. Nagar khana-Co-latitude 67" 37' + 
Latitude . .. 22' 23' Instrumtnt-Zenith Telescope 

in. 
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ASTROKOMlCAL LATI'I'UDEB. 

706. Nagarkhana- Co-latitude 67" 37' + 

Summary.. 

No. of pairs !24 
No. of observations 41 

Mean difference between observations taken E, W and those taken W, E = - 0".11 
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0.0003 

0-2601 

O.OOZ_; 

0. 1.369 

0.3844 

IPme=;.4368 

Final Co-latitude 67" 37' 1". 92 

f i  
II 
& - .- m E 

0.7 

0 '7 

1 '0  

0 .7  

1.0  

1.o 

1 . 0  

1 ' 0  

= 19.7 

o r II Y 

Aatronomical Latitude (A) = 22 22 57-08 + 0.059 

Stars Observed 

859 bc 369 Nercomb 

373 k 383 Newcomb 

1038 S( 1051 Qr. 80 

1038 Gr. 80 k 406 Newc. 
3 1  I I  9 ,, 

4 1 S k 4 1 8 ~ e w c ~ r n b  
I ,  w $ 3  

1116 Gr. 80 k 426 Newc. 
,, , ,  ,, 

430 k 440 h'ewcornb 
11 $ I  

# 

1197 Gr. 80 k 464Newc. 
I $  I n  I *  P I  

Geodetic Latitude (G) = 22 22 56.38 

1905 

Feb. 3 

Feb. 1 
3 2 

Fab. 2 
1, 3 

Feb. 2 
$ 8  3 

Feb. 2 
, 3 

Feb. 2 
,I 3 

Feb. 2 
8 3 

Feb. 2 
1 9  3 

Deflection of plumb-line (A-(3) - - + 0.70 

o I 

17 53 

31 o 

37 29 

37 o 

27 I 

I 7 I 7 

11 3 

I 50 

' 
Half of the 

Observed 
Difference of 

Zenith Disturicas 

I 

- 28 41.45 

- 5 51.51 
50'99 

+ 9 53-11 
52.15 

- 19 jo.7.1 
32-06 

- 4 5.81 
6 - 1 4  

- 11 7'57 
7-61 

- 21 19.~39 
18-93 

+ 8 )a-a6 
42-20 

Positions 
of 

Teleaeope 
during 
ohna- 

tion 

W E  

E, W 
W, E 

\V, R 
B, \IT 

W, E 
E, W 

R , W  
W, E 

\V, E 
E, W 

R. W 
W, E 

W, E 
E, W 

of p'D,a 

- t  m 

68 5 44-80 

67 42 53'92 
53'9' 

67 2; 1 0 . ~ 1  

10.48 

67 56 31-33 
34'3' 

6 7 5 1  8-39  
8'36 

67 qR 10.46 
10'43 

67 58 11.71 
a1.69 

67 28 20.07 
10'04 

Recoodm d 
. Co-latitude 

bzbz~-h 
vstion 1 

2-35 . I r n  2.35 

1-41  
8-92 

3-72  
2-13 

3.60 
2'25 

1.58 
2 - 2 2  

1.89 
2.81 

1-32 
6 

1-33  
2'24 

2-6; 

3'2.3 

2'93 

1.40 

2.86 

1.54 

1'29 

---- 

Z P 



DSTBACTS AND SUMMARIES OF OBSEBVATIONY AND ILESULTS. 

797. Naharma u-Co-latitude 66" 29' + 
Latitude . . . 23' 30' 

Longitude ... 78 52 

Instrut~ienf-Zenith Telescope 
in. 

Mean Height of Barometer 28.23 

Height . . . 1940 feet Mean Temperature 6 8 O . O  

Observer-Lieut. H. M. Comie, R.E. 

0 z .2 
Z s  .- 
E 7 i  
m 

1 

2 

8 

4 

6 

6 

7 

8 

8 

S h n  Obeencd 

217 & 224 Bewcornb 
IS 8, j 

224 & 230 Newcolnb 
Is  3, 

IS 11 v 

II ,I I I  

Is I- ) #  

245 & 251 h'ewcomb 
I. I, 
I, ,, 1, 

s t  )I 

,, *. 

2 C 3 N e w c . k 6 5 7 G r . 8 0  
I ,  I I  1 9  ,, 
99 1, t r  9,  

Is (I I, ,, 
II I S  9 ,, 
I I  It ,, ,, 

7 3 2 & 7 3 5 G r . s 0  
), In ,, 

I,  I s  

1 )  I* t s  

9 ,  1 9  ,, 
1, 9, 

811 & 316 Bewcomb 
I I  ,I 11 

II II I, 
I* I* I I  

9 v t  VD 

329 & 341 Newcamb 
,, ,, ,, 
91 ,, I>  

364 & 369 Nercomb 
1p ,, I#  

,I I, ,I 

1, 19 n 

9 1  11 $ I  

I. 8,  ,, 

0 

0.08 

0.05 

0 '14  

073 

0.41 

0.31 

0.02 

0'44 

1903 

Feb. 16 
v v  17 

Feb. 16 
. 17 
, 18 
,, 19 
,, 20 

Feb. 16  
,, 17 
, 18  
,, 19 
, 20 

Feb. 16 
13 17 

18  
,, 19 
s t  20 
,, 21 

Feb. I 6  
,, 17 
,, 18 
,, 19 
, 20 
,, 21 

Feb. 15 
,, 16 
,, 17 
,, 19 
9 20 

Feb. 1R 
,, 19 
, 20 

Feb. 16 
,, 16 
,, 17 

1 8  
,I 19 
Is 50 

1 

P C 0  

o.ooq5 

0-0023 

0-0174 

0'0254 

oaz5aa  

0'1345 

0.0005 

0.1936 

zIyttf 

• , 
23 47 

23 42 

33 19 

a Z I  

30 10 

I 44 

aa 5 

a6 13 

p, 
I 
d - 
.- am ,, 

0.7 

0 . 9  

1 .4  

1 - 5  

1.5 

1 '4  

1 - 2  

1-0 

Posit ior~s 
o i 

'I'elesrope 
I 

Oi~srrru- 
tl0ll 

E, W 
w, E 

W, P: 
I<. W 
W. E 
E, W 
W, S 

E, W 
W, 15 
E. W 
W, R 
En W 

W , E  
E, iV 
W, E 
E, W 
w. H: 
E, W 

R,\V 
i Y ,  E 
R, w 
I\.', E 
E, W 
W, h: 

W, R 
E, W 
E, W 
E, W 
W, E 

E. W 
\v, E 
E, IV 

, E 
a. \v 
W. IC 
IG, W 
\Ir, IC 
E, W 

Seconds of 
Co-111LiLude 
-- -- 

t ~ l ~ ~ ~ - i l  

r s r io~ i  1 ;  
u 

46'87 
46.8; 

47.27 
46.58 
4 6 ' i i  
46.95 
46.70 

46.72 
46.78 
46.48 
46.80 
46.32 

47.43 
4'1'92 
4("54 
46.99 
46-56 
47.10 

46-70 
47.81 
46.95 
47 '64  
46.53 
47.54 

47.01 
46'77 
47'.32 
46.81 
47'41 

47-38 
46.62 
46.60 

47-61 
47.14 
47.32 
46.95 
4 i . 1 0  
47.28 

Mean 
of N. P. D'I 

0 1  x 

66 7 2.3.;4 
2.3 ' i 8  

66 12 5.3-32 
53'36 
5.1 '40 
53'44 
5.3'48 

66 28 49.M 
49'90 
49 '0 '  
49'9.5 
49'98 

66 7 z . .~o  
2 '33  
2.37 
2.40 
3.44 
a.48 

6 6 5 2 4 8 . 5 0  
48.51 
48.5.3 
48.54 
48.55 
48-57 

66 49 31.53 
31'54 
3 '  '55 
31 '5i  
3 1 . 5 ~  

66 10 23-22 
2s-2.z 
23.23 

66 26 16.58 
16.57 
16.55 
86.55 
16.54 
16- 53 

" 

46-87 

46.84 

46.65 

46.91 

47.20 

47-10 

46.81 

47.23 

IInlf of t.11e 
Observed 

1)1fferr11cu of 
~ s ~ l r t i l  l>~stu~lcaa 

II 

+ a3 23-13 
23.09 

+ 16 53-c)j 
5.1.21 
5.1'.17 
53'51 
53.12 

+ o 56.84 
56 .88  
56.56 
56.8; 
56.34 

+ a t  45.13 
44'59 
4 4 7  
44.59 
44.12 
44'62 

- a 3  1.80 
0.70 
1 '58 
0 .90  
2.03 
1.03 

- 19 44.51 
4 4 ' 7 i  
44'2.3 
4 
44'17 

+ 19  24.16 
1.3'39 
2.3'37 

+ 3 .?r.o3 
30.67 
.;0.6; 
.30m40 
50.56 
30.75 





Summary. 

No. of pairs. 22 

No. of observations 121 

Mean difference between observatiol~s taken E, W and those taken W, E = - 08.25 

6, z 
- a  
.- Y 

Z 0 
m 

18 

19 

#) 

21 

22 

Observed Co-latitude (weighted mean) 66" 29' 46"-79 f ON-049 

Correction for Height above Sea-level +- 0".07 

Final Co-latitude 66" 29' 46"-86 

Astronomical Latitude (A) = 23 30 13-14 + 0.049 

Btan O b ~ r r e d  

656 & 665 Newcomb 
I ,  9, 

I, I n  

9 7  9 1  1. 

, I  , I  

677 & 584 Newcomb 
, ,  .. 
,. ,, 
,, ,, 
, I  ,. 
,I ,. 

687 & 589 Newcomb 
31 ( t  s 

,, ,, 8 

9 1  9 9  19 

3, , I  

, I  I >  13 

695 & 605 Newcomb 
I $  19 v s  

, ,  ,. 
, I  I, .. ,. 
,, I #  , I  

607 & 619 Nevcomb 
XI s t  I 

91  II 

,. ,, 
I, * I  ,, 
9 .  :I t1 

Geodetic Latitude (G) = 23 36 18.15 

Deflection of plumb-line (A-G) = - 5.01 

Z P  = 21.5 ~ Z P V D  = .3.1214 

I 

pc 
I - -2 
.- M 

0.9 

1.5 

1'5 

1.5 

1.5 

I Half of the 
Mean I . Observed 

of K. P. D'B Difference of 
Zenith Distance8 

1903 

Feb. 15 
,, 17 
,, 18 
3 19 
,, 20 

Feb. 15 
,, 16 
, ,  17 
,, 18 
,, 19 
,, 20 

Feb. 15 
,, 16 
,, 17 
,, 18 
,, I9 
I,  50 

Peb. 15 
,, 16 
,, 17 
,, 18 
,, 19 
,, 20 

Feb. 15 
3 16 
9 17 
, 18 
,, 19 
, 20 

-- 

0 1 "  

66 a3 51.59 
51.49 
51 '4.5 
5 I '40 
51'35 

66 2 2  3.36 
3'32 
3.17 
a. az 
.?. 18 
3 '13 

66 49 59.61 
59.57 
59'53 
59'50 
59'46 
59'41 

66 44 16-46 
16.42 
16.97 
16.34 
16.30 
16.25 

66 15 2a.g; 
2"93 

, 22.89 
12.84 
22.80 
2z';j 

Seconds of 
Co-latitude 

_ -- 

bzb:,",","'l 
vation 3 .  

v 

0.00 

e 'ao  

0.44 

0.41 

0.28 

I I 

+ 5 56.02 
54'84 
55'51 
55.51 
54.96 

+ 7 43.15 
43'61 
43'12 
43'43 
43.31 
43'31 

- 0 I 

12-93 
12.65 
1.1'57 
11.8; 
13.21 

- 14 30.31 
19.89 
3o'.zo 
29'63 
19.60 
30.16 

+ q 23 .19  
23.98 
24-17 
23.16 
~ 3 . 7 1  
13.65 

-- 

47.61 
46.33 
46.97 
46.91 
46.31 

46.61 
46.9.3 
46.39 
46.65 
46.49 
46.44 

45.87 
46.64 
46.88 
45'93 
46.59 
46.20 

46.15 
46.53 
46.07 
46.71 
46.70 
46.09 

46.16 
46.91 
47.06 
46.00 
46.51 
46.40 

DistanceB 

. I 

5 6 

I 11 

l o  2 7  

11 32 

13 15 

I 

P a v  

- 

o.oooo 

0.0600 

0,2904 

o.asaa 

0.1176 

- 

46.79 

46.59 

46'35 

46'38 

46-51 

Poeitions 
of 

Tqlescopa 
a u r i ~ ~ g  

0bservs. 
tion 
-- 

E, W 
m, E 
E. w 
W, E 
E, w 
W, E 
E, W 
E, w 
W, E 
E, W 
W, E 

E, W 
W, E 
w, g 
E, W 
W, E 
E, W 

W, E 
E, W 
E, 
OF, E 
E, w 
W, E 

E, W 
W, 
W, E 
E. w 
W, E 
E, w 



ASTRONOMICAL LATITUDES. 

in. 
Latitude . . .  1 7 O  2' Maximum recorded Height of Barometer = 28 -950 
Longifude ... 79 46 Mininrum ,, J J  J l  = 28 -760 

Height . .. 1 1 4 4  feet M~ixi~num ,, Reading of Thermometer = 85O.0 
Inrtr~ci~rent-Zenith Sector KO. 2 Minimum ,, J )  I J  = 72 -0  

0bscrver~-J. Ecclcs, M . A .  

0 .  

0.81 

0.04 

0.16 

0-04 

0.01 

0'49 

0'25 

0.36 

0'01 

o'j6 

0.16 

O'Zj 

0.16 

0.00 

a SepamI* 

z :  - LI r d  1 Star Obserred .- 

j6 I - - - 

DaLe 

-- -. 

0'9 

0.2 

0.4 

0.2 

0.1 

0'7 

0'5 

0.6 

0'1 

0.6 

0'4 

0'5 

0.4 

0'0 

refmtion 

6 .P .D .  

l'(>.*it ~ O I I S  

Posit 1011 1 ~i 1 
, 'ISrlcjc-,Ly! ! Ohscwetl 

Zcr1it.11 A z i ~ ~ ~ t l t I ~ l ~ i  , d111.it1~' 
Ot)srrra- i L)ist~ltice 

t lo l~  
s'l lY !--- 

e t a  

80 28 29.2 
29.1 

71 18 4r.0 
47'0 
46.9 
46.8 

65 .zZ 45.1 
44'9 

69 10 59.5 
59.3 

69 36 7.1 

68 8 0.6 
0'5 

57 57 7.2 
7'1 

77 42 52.6 
52.6 

78 j3 13'4 
'3'3 

71 30 9.4 
9.3 

68 15 39'7 
39.5 

71 43 32'9 
32.9 
32.8 
32.7 

66 33 38.0 
37'8 

78 11 38.2 
38.1 

fifteen minut&. 

St.rolids 

".V 
ench 

oi)srrvn- 
riot1 
-- 

: 

2 

3 

4 

6 

G 

7 

8 

9 

10 

11 

1 a 

13 

14 

* 

value for 

N 
9 

N 
,, 
Y 
,, 

N 
8 

N 
Y 

N 

N 
8 

N 
9 

N 
9 

N 
8 

N 
8 

N 
t3 

N 
,, 
8 
,, 

N 
S 

N 
8 

work every 
for each 

" 
3.1'5 
34'3 

34'4 
.Z.Z'i 
34.6 
34.8 

.?5'3 
34'6 

34.; 
34.8 

34.7 

33.8 
33'9 

3.3'9 
34.0 

34.1 
34.0 

33'9 
3"') 

;.$'I 

33.9 

3.3'3 
j j . 1  

35'5 
34.5 
3 5 . 1  
jj.1 

3; .? 
3 4 7  

33.6 
33.4 

For the 

of Co-lrrtilude 

807 Qr. P2 M:r?'15 

BIrnrl 

0 1 1 1  

Stur 

E. W 
\V, E 

W, 
I<:, W 
II. \V 
W, E 

E , W  
I V ,  1E 

W, E 
' 15,W 

E, W 

W E 
B, W 

W, 
E, W 

E, IV 
W, E 

R, 
w, 

\V, P. 
I(, \V 

w,E 
E, W 

E,\.V 
12. \V 
\V,  IC 
W, P 

w. TC 
E, \Ir 

W, B 
E, \V 

hour, tho 
star. 

.. ,1 

812 Cfr. 72 
1, 1. 

1 )  2, 

I$ I# 

833 Or. 79 
I) II 

837 Or. 7s 
.. I #  

850 Gr. 72 

056 Gr. 7a 
., ., 

875 Or. 78 
PI VI 

878 GI.. 7 2  
I. #I 

888 ~ r .  7a 
,I *I 

894 Or. 72 
I, 9, 

895 Gr. 72 
,, ,. 

901 Or. 73 
8, >I 

I* II 

II I, 

918 Or. 72 
I* II  

919 Or. 78 
13 In  

Notc.--Thr. ba~omctcr was read 
the Prmure  aud temperature 

by 
~ 

S<IIII 1 1  
bLnr 

# 

... 

34'4 

35'0 

34'8 

34'7 

33'9 

... 

. . 

.. 

34.0 

34'2 

35'1 

35'0 

... 

cdcnlationa 

. I #  

7 ag 54'7 
54'9 

1 19 47'4 
46.7 
47'7 
48 .o 

7 25 50.1 
49'; 

.3 47 35.2 
35'5 

3 22 27.6 

4 50 3.1'2 
33'4 

4 58 33'3 
33" 

4 44 18.5 
18.6 

5 54 39'5 
40'4 

I 28 24.7 
24.6 

4 41 5.3.6 
55'6 

I 9 2.6 
1.6 
2'3 
2'4 

6 25 57'3 
56.11 

5 14 4.6 
4'; 

thermometer ercry 

,, 17 

Mar. 15 
,, 16 
,, 17 
,, 19 

Mnr. 15 
3 ,  17 

JInr. 16 
,, 19 

Mnr. 16 

Mnr. 15 
,, 17 

Mnr. IG 
,, 19 

Har. 15 
,, 1'7 

Mar. 1ti 
,, 19 

Mar. 15 
,, 1'1 

Mar. I 6  
,, 19 

r 1 
,, 16 
,, 17 
1, l 9  

Mar. 15 
,, 17 

1111r. 16 
,, 19 

during 
was deduced 

,Y 

34'4 

... 

... 

... 

... 

... 

34'0 

34-1 

3.3'4 

.. 

... 

... 

... 

33'5 

of 



ABBTBACTS AND SUMIKAEIE3 OF OBLPEI1VATLONB AND BEBULTB. 

188. Nialamari-Co-latitude 72" 58' f 

2' .- U r 0 
(IP 

- 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

46 

27 

%f3 

!AS 

0 0  D.(w 

1889 

Mar. 16 
,. 16 
,, 17 
,* 19 

Mar. 16 
,, 16 
,, 17 
,, 19 

MU. 16 
3 16 
,, 17 
,, 19 

Mu. 16 
$ 9  19 

,w. 16 
,, 17 

Mar. 16 
2, 19 

M ~ r . 1 5  
,, 17 

Mu. 16 
,, 20 

Msr. 16 
,, 17 

Mar. 16 
,, 20 

Mar. 16 
,, 17 

M u .  15 
r. 16 

17 
,, 19 

20 
,, 21 

Mar. 16 
,, 19 
,, 21 

Mar. 1 5 ,  
,, 17 

Mu. 16 
,, 19 
,, 20 
,, 41 

B t u  Obrsmd 

923 Or. 72 
,, ,, 
,, ,. 
I *  9 1  

990 ai. 79 
st  9s 

9. I, 

II  81 

939 Or. 79 
,I 11 

I s  *I 

I n  ,, 

9~ ~ r .  5a  
3. ss 

9 a  ar .  7a 
I I  n 

960 Qr. 73 
, I  I, 

953 Qr. 73 
.. ,, 

966 Qr. 72 
2 1  19 

968 Gr. 72 
*I  I* 

067 Qr. 72 
s t  I ,  

070 Qr. 72 
9,  3 )  

980 Gr. 72 
1, 9 ,  

,, I# 

,, I t  

I, 19 

(I ,, 

989 h 79 
) I  It 

I s  9,  

936 Gr: 79 
I II 

997 Or. 72 
I, ,, 
,, , ,  
o ,, 

0'6  

0 .0  

0 ' 1  

0 .6  

0 .5  

0 .6  

0.0 

0.5 

0.1 

0'5 

0'0 

0 .4  

1.0 

0 '7  

0'5 

Poeilion 
of 

Azimuthal 
rtui 

N 
,. 
8 
,, 

B 
,, 
8 
m 

N 
,. 
1 
,, 

N 
8 

N 
8 

N 
8 

N 
8 

N 

R 
9 

N 
8 

N 
8 

N 
,, 
8 
,, 
,, 
N 

N 
8 
N 

N 
8 

N 
8 
,, 
N 

0.36 

0.00 

0'01 

0.36 

0.25 

0.36 

0.00 

0.25 

0.01 

O ' S J  

0.00 

0.16 

1 . 0 0  

0.49 

0'25 

I 

Pwitionr 
of 

Telelcope 
during 

O h m a -  
rion 

.- 

E , W  
E, W 
W, E 
W, E 

W , E  
W, I 
E, W 
E, W 

E, W 
8, W 
Ws E 
w, 

W , E  
E, W 

W, E 
% W  

E, W 
w, E  

1F.W 
W, E 

W, E 
E, W 

W, E 
E, w 

E, W  
W, E 

E , W  
W, E  

W, E 
W, 
E, W 
E, w 
E. W 
W, E 

E , W  
W, It 
E, W 

BE. W 
Ws a 

W, E 
E, W 
E, W 
w, E 

Oberved 
Zenith 

O I U  

0 5 25.2 
25'4 
24'9 
24'4 

6 37 42.8 
43'4 
4.3'6 
43'0 

7 15 37.5 
36.8 
38.0 
37'1 

9 30 16.5 
17'4 

4 3 6.1 
5 '8  

8 a6 $7'6 
57.9 

5 a7  33'8 
34' 2 

o 16 41-5 , 43.0 

4 30 57.8 
57'8 

I 16 1 . 3  
2.6 

a 44 38.3 
37 '8 

19 25.6 
15.8 
26.3 
15.5 
25'7 
25 '0 

a 6 54'2 
53'2 
53.6 

2 19 8 . 1  
8.5 

7 8 53-6 
5.3' 1 

53'3 
52.6 

N.P.D. 

- 1  

73 3 57'9 
5 i . 9  
57'8 
57'7 

79 36 16.7 
16.7 
16.7 
16.6 

65 42 5r.5 
57'4 
57'3 
1 

63 s(l 17;r 
16.9 

77 I 39.0 
38.9 . 

81 a5 30.7 
30.6 

67 31 0'7 
6 .5  

7 2  41 51.4 
51 .a  

77 19 31.4 
31.3 

7 1  42 32.3 
32.0 

75 43 11.6 
11'5 

74 27 58.9 
58.8 
58.8 
58.7 
58'6 
58.6 

55 5 28.3 
28-2 
28.1 

75 1 7  41'1 
41.0 

80 7 27.1 
17.1 
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78. Nialamari-Co-latitude 72" 5 8 ' +  
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708 N i tal i-40-latitude 7 1 " 42' + 
Latitude ... 18' 17' Inutrument-Zenith Telescope 

in. 
L04lgitudC ... 76 19 Mean Height of Barometer 27.73 

Height . . . 2289 feet Mean Temperature 71°'0 

Obreroer-Lieut. G. P. Lenox Conyngham, R.E. 
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- 1 9.71 
8-61 

- 16 45'38 
44.59 

- 1 7  50.10 
49-97 

Pa. 

0'01 

1.00 

0.09 

0.16 

0.64 

0.64 

0.q 

0.16 

0.18 

0"s 

0.01 

0.15 

0.06 

0.16 

0.56 

0'34 

0.18 

0.06 

0.11 

Stan Obemecl D of 

- I "  

72 14 7.43 
7.42 

71 54 22-16 
nr.16 

72 I 30.85 
30.85 

72 2 30.51 
30'50 

72 3 8.59 
8'59 

71 39 50.77 
50'77 

71 47 8-17 
8-17 

71 37 3.39 
3'40 

71 51 47.86 
47.88 

72 9 54.97 
55.00 

71 58 49.01 
49-03 

71 32 54.24 
54.26 

71 28 28.67 

714049-81 
49'84 

71 48 23-62 
~ 3 . ~ 5  

./a 2 27.19 
27.23 

71 57 5.91 
5'95 

71 59 41-91 
41-95 

72 o 47.60 
41-64 

%tif 
Dintanem 

' , 
7 23 

3 35 

8 33 

17 49 

2 26 

14 1 2  

7 6 

2 22 

15 33 

15 5 1  

o 59 

3 30 

a 1 7  

o 39 

9 56 

20 56 

20 51 

21 6 

21 6 

pl 

I 
a - 
M .- 

1.0 

1.0 

1'0 

1.0 

1.0 

1.0 

1.0 

1.0 

0'7 

0.7 

1'0 

1.0 

0'7 

1-0 

1.0 

0'7 

0'7 

0'7 

0.7 

Positions 
of 

T.:zr 
ObaerFs- 

tion 

W, R 
E, w 

R, W 
W, E 

W, P1 
E, W 

E. W 
W, E 

W, E 
ED 'x 

E, W 
WD E 

E, W 
w, E 

IT, E 
El 

E, W 
W, E 

W, E 
E, \V 

E, W 
W, E 

W, E 
JC W 

E, W 

E . W  
w, E 

W, E 
E# W 

E. W 
W, E 

W, E 
E, w 

E. W 
W, E 

E,W 
W, E 

Beeondsof 
Co-latitude 

1893 

bzkyh 
vation 

x 

1685 & 1696 Gr. 80 
rn 

Feb. 16 

I 
I n rr 1 s t  16 

57.6 
5;.1 

58.3 
58.1 

56.9 
58.5 

57.0 
56.6 

57.7 
58.4 

57-a 
55-7 

56.6 
57.2 

57.0 
56.6 

57.5 
57'9 

57.5. 
57-9 

57.2 
57'1 

57.3 
56.2 

56.9 

57.7 
57.5 

58'2 
57-5 

57'9 
57'9 

56.1 
57.3 

56.5 
57'4 

57'5 
57.7 

1608 k 1617 Gr. 80 
D, s 1, 

162l k 1628 Gr. 80 
*I D DI 

1646 Qr. 80 k 967 Gr. 72 
3, ID IS I) 

1674 k 1681 Gr. RO 
,I I, 83  

1718 Gr. 80 & 1011 Cfr. 72 
9, 19 II ,, 

178% k 1746 C)i. 80 
3 I, I, 

1762 & 1793 Gr. 80 
19 DD PB 

1798 k 1902 Qr. 80 
I# )I 

1802 Sr 1812 Gr. 80 
I. ,, ,, 

1816 k lW Gr. 80 
,1 n 9 1  

1851 & 1850 Qr. 80 
$ 9  $ 3  3 ,  

1862 k 1874 Gr. 80 

1966k1970Gr.80 
8 1  1. ID 

1614 Gr. 64k 200s Gr.80 
91 Dl ,I DI 

2006 & 2020 Gr. 80 

205% & 2031 Gh.. 80 
II $1 

2086 k 2047 a r .  80 
I IS n 

2095 k 2046 Gr. 80 
9 I, 

57.3 

58.2 

57'5 

56.8 

58.0 

56.4 

56-9 

56.8 

57.i 

57.8 

57'1 

56.; 

~ 6 ' ~  

57.6 

57.8 

57'9 

56.7 

56'9 

57.6 

Feb. 16 
,t 16 

Feb. 16 
I, 16 

Feb. 16 
,, 16 

Fob. 16 
,, 16 

Fab. 15 
, 16 

Feb. 16 
,, 16 

Feb. 16 
*I 16 

Fob. 16 
1, 16 

Beb. 16 
$ a  16 

Fab. 16 
$9 16 

Feb. 16 
,, 16 

Feb. 18 

Feb. 18 
1, 19 

Feb. 18 
,D lQ 

Eeb. IS 
,I 19 

Feb. 18 
-1 19 

Feb. I8 
8 19 

Feb. 18 
,, 19 



ABSTEA(;TS AND 8-ES OF OBBERVATIONS AND RESULT8. (381) 

780. Nitali-Co-latitude 71" 42' + 

Summary. 

. No. of pairs 61 
No. of observations 118 

Mean difference between observations taken E, W and those taken W, E = + 0"-07 

Pc. 

0.16 

0.04 

2-56 
v 

0.03 

0.11 

0'25 

1.21 

0.04 

19'78 

Observed Co-latitude (weighted mean) 71' 42' 57''- 19 + V.051 

I 

2 .: = & .- 
& %  

IC1 

5 4  

55 

KG 

Correction for Heigh! above Sea-level + 0".07 

p( 

I 
5 - 
bC ." 
j 

1.0 

1.0 

1.0 

0.7 

0.7 

1.0 

1.0 

1.0 

= 56.5 

Fina l  C o - l a t i t u d e  71" 42' 67-26  

. 

0'4 

0.2 

1.6 

0.2 

0.4 

0.5 

1.1 

0.2 

LPau= 

B t u s  O b ~ r r d  

2084 6r 2127 Gr. 80 
rs  II n 

2144 k 2167 &. 80 
#I 

1200 dr. 2201 Gr. 80 
I S  81 

0 I H I 

Astronomical Latitude (A) = 18 17 2-74 +0*051' 

Geodetic Latitude ((3) = 18 17 7.16 

2314 6r 21a7 Qr. 80 1 $ 9  * P  

Deflection of plumb-line (A- 0) - - - 4-42 

Seconds of 
Co-latitude 

bzt,",","h Mean 
ration I . .  

m rn 

57'4 
57.9 57.6 

57'5 
57'3 57.4 

58.9 
58.7 58.8 

58 

69 

60 

61 

Half of the 
Observed 

Difference of 
Zenith D i i n c e s  

I #I 

+ 14 21-93 
12.35 

+ lo 26-25 
25.89 

- 11 6 
11.70 

D.te 

1893 

Feb. 18 
,, 19 

Feb. 18 
,, 19 

Feb. 18 
88 19 

2937 6r 2289 &. 80 
IS II 

2242 dr. 2250 Gr. 80 
8 1  

2269 k 2278 Gr. 80 
$ 9  2, 19 

2281 k 2803 Gr. 80 
I ,  I, 

- I 13.29 
12-83 

- 2 9-03 
9-61 

+ 13 31.45 
32.08 

- 19 15.08 
14.92 

+ 1 1  32-87 
33'02 

Peb. 18 
9 19 

Feb. 18 
8 ,  19 

Feb. 18 
, 19 

Feb. 18 
en 19 

Feb. 18 
,, 19 

56.8 
57'3 

57.9 
57'4 

56.4 
1 

58-2 
58.4 

57.3 
57.6 

57'0 

57.6 

56.7 

58.3 

57'4 

EP 

Mean 
of N. P. D's 

. t m  

71 18 35-46 
35'53 

71 32 31-30 
31'37 

71 54 10.37 
10.43 

%:ytf 
Distances 

- 

o t 

4 11 

o 29 

5 .3o 

71 44 10.- 
10.16 

71 45 6.94 
7 'or 

71 29 24.97 
25'04 

72 ra 13.30 
13'3; 

71 31 24-48 
24' 55 

Poritione 
of 

Telescope 
during 

Observa- 
tion 

W, E 
Er W 

E, W 
W, E 

W,E 
El W 

I 29 

I r t  

20 16 

9 I I  

I 4 

E, W 
W, E 

W, E 
E, W 

E, W 
WI E 

W, E 
E, W 

E, W 
WS E 



ASTRONOMICAL LATITIIDBIS. 

Latitude ... 15O 30' Inrtrumezrt-Zenith Telescope 
in. 

Longitude ... 80 5 Mean Height of Barometer 29.70 

Height ... 250 feet Mean Temperature 77O.1 

Observer-Lieut. G.  P. Lenox Conyngham, R.E. 
r 

d 
Z .2 
7 dn .- 
6 %  m 

- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

&are Ob~erved 

lBZlk1282Qr.80 
,I 3 I I  

$I I I  IS 

I* 9 I# 

1281 k 1285 Gr. 80 
13 I ,  I ,  

IS  I 31 

t IS I I  

1818 & 1828 Qr. 80 
PV I F  93 

I, I )  1, 

$1 I 91  

764Qr.72k1849Qr.80 
I, o *I  #I 

I* 9 )  I 11 

,I  II .t PI 

1369 & 1371 Qr. 80 
IS ,I I )  

s t  I* B1 

I *  II n 

1388 & 1402 Qr. 80 
8, I IS  

., t t  ~t 

11 n II 

1405Gr.80&818&.72 
II  #I SD 13 

ss 91 I Dl 

8 11 ID ,I 

1486 k 1449 Qr. 80 
1s I #  nt  

1)  9s >I 

I- I8 IS 

1466kl47OQr.80 
,I I f  I, 

t vB 

v I ,  ,I 

1470kl476Qr.80 
f 1  I I1 

1, 1) 11 

I# 9, (1 

Mean 
of N .9 .  D'B 

O P  x 

745640'16 
40'07 
39'98 
39'96 

74 35 35'54 
35'43 
35'31 
35'ag 

74 55 6.71 
6.58 
6'49 
6.47 

74a351.02 
50.8j 
50.74 
50'71 

74 41 33.59 
33'43 
33-32 
33 "29 

74 1 7  26.19 
26-00 
rj.88 
25'85 
', 

745910'71 
10.58 
10.44 
10.41 

74 34 39.74 
39'58 
39'42 
39'39 

741113.87 
r3.70 
13'52 
13'48 

7418 5-69 
5'52 
5'35 
5-31 

p( 

B 
L.' - w .- 

Positions 
of 

Telescope 
during 

Obserra- 
tion 

E , W  
WB E 
E. W 
WI E 

W, E 
E, w 
W, It 
E l  W 

E, W 
w, 1 
E. W 
W, E 

W , E  
E, 'A' 
W, E 
E, W 

E. W 
w, E 
E, W 
w, E 

W, E 
E, w 
w, E 
El W 

E,W 
W, E 
E, W 
W, E 

E, W 
W, E 
E, W 
WI 

W,E 
El W 
W, E 
RI w 

E , W  
W, E 
E. W 
W, E 

Date 

1891 
Xar. 6 

I, 11 
,, 16 
,, 17 

Mar. 8 
,, 11 
,, 16 
$1 17 

Mar. 6 
t 12 
$1 16 

17 

Mar. 6 
,I 12 
,, 16 
,, 17 

Mar. 6 
, 12 
1, 16 
,r 17 

Mar. 6 
1% 

,, 16 
1, 17 

Mar. 6 
,, 11 

16 
st 17 

Mar. 6 
1 11 

r, 16 
$1 17 

Mar. 6 
I ,  11 
,v 16 
v 17 

Mar. 6 
s 11 
19. l 6  
,I 17 

p$tgf 

o I 

15 la 

6 16 

9 35 

4 34 

12 

6 r a  

12 33 

a4 

a 45 

3 I 

Half of the 
Obaerved 

Difference of 
Zenith Distances 

I n 

-a6 33.45 
33'87 
34'04 
33-43 

- 5 27-01 
a8.41 
27.68 
28-15 

- 24 58.94 
59'37 
58.26 
58.67 

+ 6 15.33 
17-00 
16.58 
16-24 

- 11 26.44 
26.72 
26.30 
2j.87 

+ 12 41-47 
40.66 
42.13 
40'83 

- 2 9  4.42 
4.61 
4.61 
4.33 

- 4 31.89 
30.63 
.Za'O.3 
3 

+ I S  53.60 
53'75 
53.85 
53-09 

+ a 2.u 
"13 
2.61 
1-78 

o P a o  

Geconds of 
Co-latitude 

bzb2! y,, 

0'83 

0'33 

0.47 

0.00 

0.00 

0'05 

1-30 

0.83 

a-a: 

0.31 

vation 

N 

1.3 

1'3 

1'3 

1'3 

1'3 

1'3 

1'3 

1 '3  

0.9 

0'9 

u I 

0.8 

0'5 

0.6 

0.0 

0.0 

0.3 

1.0 

0'8 
, 

0.1 

0-6 

l i  
6.7 
6.2 
5'9 
6-5 

8.5 
7.0 
7.6 
7'1 

7'8 
7'2 
8.1 
7.8 

6.4 
7.9 
7.3 
7.0 

7.2 
6.7 
7-0 
7.4 

7.7 
6.6 
8.0 
6.7 

6.3 
6.0 
5'8 
6.1 

7.9 
9'0 
7.4 
7.2 

7.5 
7'5 
7'4 
6.6 

8.1 
7'7 
7.9 
7.1 

6.3 

7.6 

7'7 

7 - 1  

7 1  

7'3 

6.1 

7'9 

7 - a  

7'7 



ABSTBACTS AND SUMMARIES OF OBYELFVATIONS AND RESULTS. (383) 

200. Ongole-Co-latitude 74" 30' + 
I 

Positionr Becondl of p, 
of Half of the Co-latitude 

t:2!Ef Telescope M8.n Oberved 
S t m  Oberred Date during of N. P. D'B Difference of 'Lsmcer Obmrvr. Zenith D-CH bzbi::-h 

tion vation 

1891 D I . I "  t I 1) 

1498 k I511 Or. 80 M r .  6 9 16 E. W 74 22 45-12 + 7 21'55 7'3 
I I #  I1  9, 11 w, E 45'54 20.87 6'4 

# D  $1  IS *I l6 E9 Iv 4 ~ ~ 3 ~  12.41 7-8  
I ,, I,  I, 17 W, E 45 '12 11-42 6.7 7.1 0.9 0.0 

1511 k 1517 Or. 80 Mu, 0 9 41 W, E 74 47 44.31 - 17 3 6 .9  
tr 91 I I  9 11 E, W 44'14 3 7 7  6'4  
I* ps $9 16 E 43'97 16-21 7'7 

I II 19 ,, 17 Es W 43'94 37-81 6.1 6 .8  0.9 0 .3  

1643k1677Qr.80 Mu. 6 a 1  a) W , E  743031'77 - 0 24-94 7'8 
11 8s 1. a, 11 E, W 32.59 25.00 7 .6  
I S  a n ,s 16 W, E 32.41 24-43 8 .0  
,, ( .  I#  ,, 17 E, W 31-37 15'59 6 . 8  7.6 ~ . 3  0.5 

1683 & 1583 Or. 80 Mu. 6 r 2 E, W 74 6 16.57 + 13 ~ 1 ' 2 0  7'8 
9, ,I n s, 11 w, 16'37 51'08 7'5 
I] I, I$ I, 17 wl BI 16.l.; 50'58 6.7 7 -3  1 . 2  0 .2  

1690 k 1595 Gr. 80 Mu. 6 lo 38 W, E 74 13 32-03 + 16 36.07 8 .1  
I 2s *s ,, 11 El W 3t.84 35.98 7'8 

IS o I) I l6 w8 E 31.64 37'01 8.7 
IS 19 ,I 17 E, W 31 -60 35-63 7.2 8.0 1 -3  0'9 

1617 & 1628 Qr. 80 Mar. 6 6 7 E. W 74 25 56-46 + 4 10.61 7 .1  
I, , ,, ,, 11 W, E 56'27 a m - 4 3  7'7 
IS . I s  I ,  16 E, w 56'07 11-78 7'9 
PI  $9 I 7  ,, 17 WS BI 56'- 12.1a 8'3 7.8 1'3 0.7 

1632 k 1648 Or. 80 M u .  6 1 lo  W, E 74 52 Y-32 - 22 10.69 6 .6  
3, r, 12 E, w 17- ro 9 .  I.; 8.0 

81 I , 16 W, 16-95 9-72 7.3 
r~ $. 31 9 17 El w 16.91 8-86 8.1 7 .5  1 .3  0'4 

6490 Qr. 80 & 967 Qr. 72 Mar. 6 a 54 E, W 74 36 39'37 - 6 27.89 6 . 5  
,. )I ,I ,, ,, 11 W, E 34-18 27.04 7 .1  
I,  , I  , ,  ,. ,, 17 WI E 3 . 9 6  29-35 4 . 6  6 . 1  1 . 2  1.0 

1668 & 1685 Qr. 80 k. 6 8 1 7  W, E 74 33 36-a) - 28-08 8'0 
I$ ,, 12 E, w 35-81 28.66 7.2 

)I n 1, 1,  16 W, E 35'66 28-84 6 .8  
3. I ,I $9 17 En W 31.61 26-91 8.7 7.7 1-3 0 - 6  

1703 k 1714 Gr. 80 Mar. 6 I o E, W 74 18 19.28 + 181 46.78 6-1 
1, s. Br 1 I We E 19.08 48'07 7' 2' 

)I  I, 81 $1  17 W, E 18'84 47.16 6 .0  6rq L', 0.7 

1711 & 1721 Or. 80 r .  6 ra 31 W,E 74 q 15.69 t 41.07 6 .8  
97 1. 18 E* W 25'47 41-71 7'2 

11 1. 91 1e 16 WI E 25-31 39-76 5" 
13 >t  I)  IS 17 E, W 25.28 41'33 7.6 7 1 0.4 

1730 & 1738 Or. 80 h. 6 4 I El W 74 QI 25.62 - 11 18c9) 6.7 
¶I 91 rr 12 W, E 25.41 19.06 6 . 4  
* I  PI  SI ,, 16 E, W 15'27 y - 2 2  8.1 7;m 1.~1 0.1. 

1746 & 1759 Qr. 80 M u .  6 9 ro W, E 73.59 31 -44 + 30 36.32 6.8 
$ 9  I S  8s 8 18 E. W 31'20 ~ ~ ' ~ 9  7'5 
n $ 9  16 w, E 31.04 35.17 6rr 
I I  13 IS l7 &w 31.00 36.41 7 -4  7-0 1.3 0-1 

I 



ASTBOXOMICAL LATITUDES. 

200. Ongole-Co-latitude 74" 30' + 

E:t~f 
Distances 

o I 

16 27 

3 57 

6 37.  

6 34 

o 92 

I I  7 

11 23 

24 14 

z 34 

2 33 

z 21 

z 30 

5 52 

Positions 
of 

Telescope 
during 

Ob8erva- 
bun 

Date 

1891 

Mar. 6 
$9 11 

16 
8, 17 

Afar. 7 
1, 8 
,r 18 
, 18  

Mar. 7 
9, 8 
,, 13  
. 18 

Mar. 7 
9 ,  8 
, ,  13 
,, 18 

Mar. 7 
8 

3, 18 
3, 1.8 

Mar. 8 
,, 9 
11 13 
r,  18 

Mar. 8 
13 

,, 18 

Mar. 7 
r ,  8 
,, 13 
,, 18 

Mar. 7 
9 

,, 13 
8, 18 

Mar. 13 
,, 18 

Mar. 18 
18 

Mar. 8 
rr 9 
Ir 13 
,, 18 

Mu. 7 
t r  8 
, 1 3  

6 z .L 

2: s 0 m 

24 

26 

26 

27 

28 

29 

30 

31 

33 

38 

34 

35 

36 

p, 
I 
5 - 
m .- Btsm Observed 

1043 Qr. 72&1799Qr. 80 
,I 9 1  r* IS 

I )  I, I#  ,, 
# I  11 $ I  t f  

1810 di 188 Gr. 80 
>. 9 1  93 

91 

1644 & 1850 Gr. 80 
s t  9 ,I 

, , 
s *  I )  89 

1850 6: 1861 Or. 80 
3 $v 

,, I,  

,, ,I 8 ,  

1 8 6 6 k 1 8 7 4 Q r . 8 0  
91 

$ 9  I) 8 

1s $ 9  # 3  

1879 k 1898 Gr. 80 
31 IS 

I,  8 

I 11 $ 9  

1936 & 1986 Gr. 80 
31 II II 

9 I 

1939 & 1980 Gr. 80 
1, 

9. 1, ,* 
I S  19 

1970 & 1994 Qr. 80 
19 81 

,I *I 1, 

1, I #  1, 

1984 Gr. 8 0 &  16250r. 64 
I, 1, ,, , I  

1625Gr.64k2009Qr.80 
( I  9 ,  1 ,  (I 

2009 6; 20!44 Gr. 80 
I $ 9  

,s 

81 19  I I  

m 9 k 2 0 6 0 G r . 8 0  

)I  

E, W 
W, E 
E, 
W, E 

E, W 
W, E 
E, W 
w, 

W,E 
R, W 
W, it 
El '8 

E, W 
w, E 
E. W 
W, K 

W , E  
B, W 
W, E 
P# w 

, E 
E, W 
E, W 
W, E 

E, W 
w, E 
E, w 

E, W 
W, E 
IC, W 
m, 

, E 
E, W 
W, E 
E, W 

, W 
W, E 

W, E 
B, w 

W, E 
E, W 
E, N- 
W, b: 

W , E  

W, E 

Ycmn 
of N. P. D'r v 

- 

P a n  

-- - 

Half of the 
Observed 

Difference of 
Zeniti~ lhstances 

O I  n 

74 18 4-15 
4'57 
4'39 
4-35 

74 55 5.3'87 
53'84 
53'65 
53'47 

74 39 13.13 
13-20 
13'00 
I 2'82 

74 35 48-57 
48-53 

, 48.34 
48-16 

Beeonds of 
Co-latitude 

by each 
obeer- Mean 
vatiot~ I s .  

0-1 

0.3 

o ' a  

0.01 

0.12 

0 ' 04  

I I, 

+ 12 2'73 
2-94 
1-55 
2.42 

- a5 46.67, 
46'43 ' 
46.20 
46-17 

- 9 5'80 
6-23 
5-51 
5'31 

- 5 41.20 
41-57 
41'67 
41-07 O ' m  

o.11 

0.01 

0.30 

0 . m  

0.04 

0.01 

0.11 

0.04 

I 

1 3 6 8  
3'66 
3'45 
3 '23  

74 37 54.64 
54-60 
51.46 
54'29 

74 41 15-65 
15-49 
25'32 

74 36 55'74 
55-72 
55'58 
55'45 

74 52 48-02 
47'96 
47.81 
47.69 

74 51 37.05 
26-91 

;4 38 44.43 
44'28 

74 a9 53'45 
53-42 
53'29 
53 ' 14 

74 811 ' 08  
11'05 
10.90 
'0.75 

+ 1 3  2.91 
2.66 
3-54 
4-10 

- 7 47.36 
48-03 
47.65 
46'89 

- 11 18-81 
19'17 
18.58 

- 6 48'85 
48.93 
48.02 
48.41 

- aa 40'56 
40'78 
40.80 
40.32 

- a r  20.31 
19-11 

- 8 38.04 
37-19 

+ o 13-15 
13-56 
13-68 
13.63 

+ z r  56.59 
56.35 
56-60 

1.3 

1.3 

0'9 

m 

7'5 
7'5 

2:; 
7.a 
7'4 
7.5 
7 '3 

7'4 
7'0 
7'4 
7'5 

7'4 
7.0 
6.7 
7-1 

I ,  

7 .2  

7 -4  

7'3 

; ' I  

6.6 
6.3 
7.0 
7.4 

7'3 
6.6 
6.8 
7.4 

6 .8  
6.3 
6.7 

6.9 
6 .8  
7.6 
7.0 

7.5 
7'2 
7.0 
7'4 

6.7 
7.8 

6'4 
I 

6.6 
7.0 
7.0 
6.8 

7.7 
7'4 
7 '5 

6.8 

7.0 

6.6 

7.1 

7'.3 

7.2 

6.7 

6.9 

O e 9  I O.O 

1 - 3  

1 .3  

1 .2  

1 ' 3  

0 -9  

0.; 

0.7 

0.9 

o ' . ~  

0.1 

0.5 

0.0 

0.1 

0.1 

0.4 

0.2 



ABBTBACTS AND SUMMARIES OF OBSERVA'I'IONS AND RESULTS. (385) 

Summary. 

g .2 = d .- 
8% m 

87 

38 

89 

40 

41 

U 

43 

44 

% 

46 

47 

No. of pairs 47 
No. of observations 167 

Mwr difference between observations taken E, W and those taken W, E = - Ou-OS 

8t.n Obrer~rd 

1243 Qr. 72 & 2107 Or. 80 
31 9 1  19 rs 
I* IS B 19 

vs 19 n rr 

2107 & 2114 Qr. 80 
3s ss 8 )  

3- 2s n 

31 81 18 

2129 k 8 1 4  Qr. 80 
31 9 1) 

9 Is ., 

2178 Or. 80 & 1280 Qr. 78 
,I IS I II 

%U37 & a 1 4  Qr. 80 
,, I, #I 

n I II 

ss . II  

2226 & 2266 Qr. 80 
19 I II 

I 19 I )  

I S  I I  BD 

2293&.80&1862Qr.52 
) I  II .I ,, 

2827 & 2ab4 Qr. 80 
I# s1 I #  

II 11 IS 

B17 k 2887 Qr. 80 
8 11 II 

1994Qr. 80 & 1624Qr. 6L 
11 18 I, 

16% Gr. 64 & 2009Qr. 80 
$1 9, ,I 18 

Observed Co-latitude (weighted mean) 74O 80' 7y. 12 + OW.068 

Correction for Height above Sea-level + OU*O1 

Final Go-latitude 74" 30' 7"*13 

P a 0  

0.32 

0.01 

omor  

omor 

o'or 

1.55 

0.81 

0.77 

0.01 

0.03 

0.45 - 15.10 

DUI 

1891 

M u .  7 
,, 8 
9, 13 

18 

Mar. 7 
1, 8 

13 
I,  18 

Mu. 8 
1, 18 
3, 18 

Mar. 18 
I, 18 

Mar. 8 
Is 9 
,t 13 
I,  18 

Mar. 8 
,I 9 
11 1s 
IS 18 

Mlu. 8 
*I 18 

Mar. 9 
,, 18 
,, 18 

Mar. 18 
rr 18 

Mar. 7 
$I 8 

Mar. 7 
1. 8 

0 I i* e 

Astronomical Latitude (A) = 15 29 52.W + 0.088 
Geodetic Latitude (G) r 16 29 56-85 

Deflection of plumb-line (A- a) r - 8-98 

a 

0.6 

0.1 

0.1 

0.1 

0'1 

1.4 

0.9 

0.8 

0.1 

0.2 

0.8 I ZPLW 

E:tt 
DiBt.,sncw 

o I 

21 a4 

a2 32 

11 5 

la  59 

4 34 

1 4a 

a3 I I  

24 54 

13 39 

a 35 

a t o  

Mean 
.of N. P. D'r 

0 1  1 

74 39 47-01 
47-01 
46.97 
46.83 

74 47 13.29 
23.27 
a.3'24 
23-11 

74 49 59-69 
59.59 
59'50 

74 57 xa-29 
1a.16 

74 49 15-83 
15.81 
15.76 
15-69 

74 48 26.36 
26-15 
25-31 
24.27 

745456.70 
56.64 

74 4 58'79 
58-15 
58'70 

74 ro 25-55 
25'50 

74 53 30.07 
30.04 

74 39 47-45 
47-42 

Positions 
of 

Telescope 
during 

Obwm.. 
tion 

E, W 
w, 
E, W 
W, E 

W, E 
E, W 
We E 
$ w  
W. E 
E, W 
W, E 

W, E 
E, W 

W, E 
E, W 
E, W 
W, E 

E, W 
W, E 
W, E 
E, W 

W,E 
a, W 
W, E 
W, E 
E, W 

E, W 
W, E 

E, W 
W, E 

W, E 
E, w 

8eeonds of 
Half of the Co-latitude 

Obaerved 
Difference of 

Zenith  distance^ bzb:z-h ",", 
ration I 

t II 

- 9 41.31 5.7 
38'92 8 ' 1  
41-18 5'7 
40.47 6.4 6.5 

- 17 16.51 6 - 8  
15-70 7.6 
16.65 6.6 
16.24 6.9 7.0 

- 19 51.84 6.8 
51.31 7.3 
51.52 7.0 7.0 

- 27 4-71 7.6 
5.73 6.4 7.0 

- 19 9.00 6.8 
9-10 6.7 
8-70 7.1 
7.49 8.2 ;-a 

- 18 17-62 8.7 
16.99 9.2 
16.48 8.8 
16-95 7.3 8.5 

- 2 4  50.64 6.1 
50.32 6.3 6.a 

+ a5 7-77 6'6 
7.71 6.5 
f '04 5'7 6.3 

+ 19 41'83 7-4 
41-41 6.9 7.3 

7 a3 a3.57 6.5 
21.96 8.1 7.3 

- 9 41-35 6.1 
41.01 6.4 6.3 

2 P - 

PI 
I) 

z, .- 
C 

0.9 

0'9 

1 .2  

1.0 

1.3 

! .3 

1.0 

1'3 

1'0 

0.7 

0.7 

53.1 



ASTBONOMICAL LATITUDEB. 

Longitude ... 7 2  48 

Instrument-Zenith Sector No. 1 used as Zenith Telescope 
in. 

Mean Height of Barometer 25.59 

Height ... 4200 feet Mean Temperature 68'. 1 

Observer-Captain S. G. Burrard, R.E. 
-- - - -  

z" 
3 a :a 
m 

1 

2 

3 

4 

5 

6 

7 

8 

Poeitions 
of 

Telescope 
during 

Observa. 
tion 

W, 6: 
x, W 
E, W 
W, E 

W, E 
Rl W 
E, W 
W, E 

W , E  
E, w 
E, W 
W, E 

W, E 
E, w 
E, W 
WI E 

W, E 
E, W 
E, lfT 
W, E 

W, E' 
E, W 
E, W 
W, E 

W , E  
E, Vi' 
E, W 
W, E 

B, W 
W, E 
w, E: 
E. W 

E2t:f 

. t 

o 16 

o 16 

4 37 

4 36 

8 35 

8 aj 

13 54 

30 1 1  

Etam Observed 

1418 & 1407 Qr. 80 
I, I 11 

I I 

I $9 ,, 

1419 & 1401 Qr. 80 
I,  I *  

II P ,I 

1473&1461Qr .80  
Is 

19 I I t  

, ,, 

1474 k 1463 Gr. 80 

I,  I 

,, 

1483 & 1498 Gr. 80 
> I  I, 

,, ,I ,, 
I ,, 

1606 & 1500 Gr. 80 
I S ,  

s 

I I* ,, 

883Or.7Zk1522Qr.80 
I) # I  , ,  

8 1  ( I  :: *;I- ,, ,, 

1638 & 1648 Gr. BO 
P 

I 

II 

i 
I I 

Mean 
of N.P. D'r 

0 1 N 

65 22 34-48 
34'50 
34'25 
34.07 

65 a? 32.30 
32' 13 
32'07 
31'90 

65rf3a.87 
32.67 
32.61 
33.41 

65 a6 36.74 
36.54 
36.48 
36.28 

65 41 42'33 
42'12 
42.05 
41'85 

65 35 9-71 
9'50 
9'45 
9-21 

65 o.?j..q7 
35.15 
35'07 
34'85 , 

65 4.3 I 5.29 
15.10 
15.04 

Date 

1893 

Mar. 25 
,, 28 
,, 29 

P 1 

Mur. 23 
,, 28 
,, 29 

A .  1 

Mar. 26 
,, 28 
,. 29 

Apr. 1 

Bfar. 26 
,, 28 
,, 29 

Apr. 1 

Mar. 26 
3 28 
,, 29 

Apr. 1 

Mnr. 25 
,, 28 
, 

Apr. 1 

Mar. 25 
,, 2s 
,, 29 

Apr. 1 

MOT. 25 
,, 28 
,, 29 

Apr. 1 

I I I 

p, 
8 

2 .- 
i 

0'9 

0.9 

1.3 

1.3 

1.3 

1.3 

I 
1'3 

1.5 

Half of the 
Obrerred 

Difference of 
%nit11 Dintancea 

I N 

- o 21.89 
21.;9 
21.11 
20.21 

- o 19-70 
19'99 
18.88 
18.64 

- 5 21.35 

fieconds of 
Co-latitude 

b:z,",","h 
vatton 1 

x u 

12-59 
12.51 
1.3'14 
13-86 1.3-02 

12.60 
12'1.) 

1.3'19 
13.26 12.80 

11.52 

'+ 

e 

- 

0.87 

0.65 

0.30 

0.00 

0'51 

0-71 

0.96 

I 
1 

P a s  

- - -  

0'6812 

0'3803 

O'IITO 

0.- 

0'3.381 

0-6jj3 

1.~981 

0.59 o qjzs 

11.85 

rr*rj 

11.64 

~1.44 

20.86 I I 1.81 

+ a t  .ffa77 13.14, 
37.40 I 12.jS ! 
37'47 1 12'54 ' 
39.37 1 14.21 1 13.11 

- 21 4-01 11.28 1 
3'81 11.29 
3'23 I , 11.81 
2 .98  11.87 11.56 

I 

20'41 
20.53 

- 4 25.93 
24.19 
23'45 
23.86 

" 9 .30'59 
30'45 
~0.~37 
30.40 

- 11 58.83 
57.68 
57'81 

12'20 

11.88 

10.81 
12.35 
1.3'03 
1a.qa 

11.74 
11.70 
I I '68 
11.45 

10.88 
11.82 
11.61 
t1.46 

57'i5 i i 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (387) 

201, Oria-Co-latitude 65" 22' + 

0 ," 
8 
? a  
z 2  
$ 

- -- - 

9 

10 

11 

12 

13 

14 

15  

16 

17 

18 

19  

20 

P4 
I 

2, .- 

1.3 

1.3 

1 '3 

1.3 

1.3 

0 '9 

1 '3  

0.9 

0 .9  

0'9 

0.9 

0.9 

of N. P. D's 
Mean 

o I I, 

65 1 7  34.38 
34' 13 
34.04 
33.79 

6 5 1 7 ~ 6 . 7 0  
26.4.3 
26.14 
26.08 

65 30 42-89 
42-62 
42'52 
4Z.25 

65 21 3c.05 
39'75 
19.66 
29'37 

65 34 16.28 
t6.00 
15'90 
16.12 

65 29 11 .gg 
11.69 
"'59 
11.30 

65 r3 3r.41 
3z.10 
31.00 
31.68 

6 5 3 1 4 0 ' 5 6  
40.38 
40'32 
40' 13 

65 33 12.79 
12.61 
12-55 
12'36 

6 j  29 56.13 
55.95 
55'89 
55'71 

65 33 24.99 
24.81 
24.75 
4 . 5 6  

65 33 0-59  
0.41 
0.35 
0.16 

v 

0'08 

0.12 

0.14 

0.03 

oef6  

0.46 

0.45 

0.67 

0.15 

0.05 

0.47 

0.10 

Half of the 
Obaerved 

Difference of 
Zen~th Disbnce~ 

I Y 

- 5 23'27 
22.61 
21'83 
10'34 

+ 4 ~ ' g o  
45.72 
46.31 
46.99 

- 8 31'87 
p . 2 1  

29'61 
30'55 

+ o 41.55 
I 

43'15 
43'45 

- 11 3.63 
3.84 
3'53 
3.24 

- 6 6 r . w  
59.98 
60.14 
58.67 

- I 20.55 
r9.87 
10.35 
20.61 

- 9 27'94 
17'18 
18.16 
16.73 

- 11 0.95 
0'77 
0.19 
0.40 

- 7 44'16 
42.99 
44'88 
43'23 

- 11 12.45 
11.47 
12.07 
11'63 

- 10 49'08 
48-41 
47.86 
+7'96 

P v v  

0 . d 3  

0.0187 

0'0155 

0.0011 

0'1-685 

0.1904 

0.2633 

0.4040 

0.0203 

0.0023 

0.1988 

0~0090 

Stars Observed 

1554 .k 1671 Or. 80 
)I 

st 2 11 

91 I 

1 5 8 5 t 1 6 0 6 & . 8 0  
, I  , 

9 >, 
,, 

1621 & 16S8 Gr. 80 
I I  

IS  I 

18 

1662 d; 1648 Gr. 80 
, 

78  

1679 & 1685 Qr. 80 

9 B 7 2  

1 

9% Qr. 72 & 1703 Gr. 80 
., I ,  ,1 ,, 
I S  II I *  >> 

) I  I ,  

1713 & 1714 Gr. 80 
) I  

$ t 

B~ I. 11 

1425k1432Gr.80 

I 1. 

I 

1432 Gr. 80 & 839 0 r .  72 
) I  ,, I( I #  

, ,  ,, ,, ,, 
I ,  I *  ,, ,, 

1425 Gr. 80 
1, s 

I 

1432 Or. 80 
IS 

,, 
8 3  

839 Glr. 72 
s 

, 
I 

Seconds of 
Co-latitude 

bzb:E-h 
vatlon I 

t, b 

11'11 

11.52 
12 .21  

13'45 I 

1 1 . 2 0  

12.15 
12.65 
13'07 1 2 ' 2 7  

11 '02  
12.41 
12.90 
11'50 11'01 

11-60 
11'48 
1z.81 
12'82 11.18 

12'63 
1a.16 
12.3; 
12.88 1l.51 

10.99 
11.71 
11.45 
12.63 11.69 

11.86 
11.13 
11-65 
11.06 1 1 - 7 0  

12.61 
13.20 
12.06 
13'40 1ze8 r  

11'84 
11'84 
12'36 
11-96 r 1 . w  

11.97 
11.96 
I I ' O I  

12'48 12.10 

12.j4 
12.34 
1 2  68 
12.03 12.62 

11.51 
rz'oo 
1z.49 
12.20 12.05 

Dsts 

1803 

Mar. 25 
,, 28 

29 
Apr. 1 

Mar. 25 
,, 28 
,, 29 

Apr. 1 

Mnr. 25 
,, 28 
,, 29 

Ber. I 

Mar. 25 
,, 28 
,, 29 

r 1 

Xar. 25 
n 28 
9 29 

Apr. 1 

Mar. 26 
,, 28 
,, 29 

APT. 1 

Mar. 25 
,, 28 

29 
Ayr. 1 

War. 25 
,, 28 
,, 29 

Apr. 1 

JItlr. 25 
,, 28 
,, 29 

Apr. 1 

Mar. 25 
28 

, 29 
Apr. 1 

Mnr. 25 
,, 28 
,, 29 

Apr. 1 

Mnr. 25 
, 28 
,, 29 

Apr. 1 

Distances 
Ekt:f 

o I 

I 6 

o 27 

z a 

; 2 1  

17 21 

9 go 

7 56 

o lo 

o I I 

o 8 

o 11 

o 11 

Positions 
of 

tg',"g- 
Telescope 

tion 

W, E 
E, W 
E, W 
w, E 

E , W  
W, E 
W, E 
E, W 

W, E 
E, W 
E, w 
W, Ic 

W, E 
E, W 
E, W 
W, E 

W, E 
E, W 
E, W 
w* It 

E, W 
W, E 
W, E 
El W 

W, E 
E, W 
E, w 
W, E 

W , E  
E, W 
E, w 
W, E 

W, E 
ES W 
E. w 
W, E 

W, E 
E, 
1, w 
w, a 

E, W 
w, I€ 
Wl 
En W 

W, IO 
E, W 
E, w 
W, E 



ASTRONOMICAL LATITUDES. 

207. Oria-40-latitude 65" 22' + 

Summary. 

No. of pairs 21 

No. of observations 84 

Mean difference between observations taken E, W and those taken W, E = + Oq.08 

pI 

I 6 ,  z .; 

Observed Co-latitude (weighted mean) 65' 22' 12".15 + 0".070 
Correction for Height above Sea-level + Ov.17 

Positions 
of 

Corrected Co-latitude 65' 22' 12".82 + OH.070 

'7-  

For jilM1 Co-latitude and deduction of (A-  G) see page (391). 

f: Telescope 
Half of the 

Seconds of 
Co-latitude 

Stus Observed .- 
2% 
m 

21 

Mean Drte Observed 

Di~tancea 

I 

9 41 964 k 989 Or. 72 
81 n 

*I 91 $9 

18 n 81 

Po. 

0.0176 

Obse,,,a- during 
tion 

E, W 
W, E 
W, E 
E, W 

1893 

Mar. 25 
I, 28 
,P 29 

Apr. 1 

of N. P. D's 

* P -  

65 23 5-01 
4.71 
4 .61  
4-31 

Difference of 
Zenith Distances 

I I 

- o 53.61 
53.83 
53-14 
51.02 

m 
0 

.- b:bz:-h 
ration 

H 

1 1 . 3 ~  
11 .88  
11.47 
13-19 0 . 9  

m 

12.01 0-14 



ABSTBA(;TS AND SUMMARIES OF OBBEBVATIONB AND RESULTS. 

in. 
Latitude ... 24' 38' Maximum recorded Height of Barometer = 25 -66 
Longitude .. . 72 . 443 Minimum ,, I) I )  = 25 -50 
Height . .. 4200 feet Maximum ,, Reading of Thermometer = 71°.5 
Instrument-Zenith Sector No. 1 Minimum ,, I, I, = 62 - 9  

Obsmer-Captain S. G. Burrard, R.E. 

+ 8w Appendix 3. 

d 

f ' .- W 

ti 0 
m 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

1893 
Mar. 26 
,, 30 

Mar. 26 
,, 30 

Mar. 27 
I ,  31 

M u .  26 
1, 80 

Mar. 27 
,, 31 

Mnr. 26 
,I 30 

Mar. 27 
,, 31 

Nar. 26 
I 80 

Mar. 27 
I ,  31 

Mar. 26 
,, 30 

Mar. 27 
,, 81 

Mar. 26 
,, 50 

star 

1411 Br. 80 
$. 19 

1 4 6  &. 80 
, 19 

I449 Qr. 80 
1, 11 

1468 Qr. 80 
91 n 

14GS Qr. 80 
v 19 

1476 Gr. 80 
9 91 

1482 Gr. 80 
s7 11 

1494 Gr. 80 
n 19 

1499 Or. 80 
11 II 

1611 Or. 80 
81  I I  

1620 Gr. 80 
,, $1 

1624 Gr. 80 
I# 9s 

Observed 
Zenith 

* I  I 

5 5713'77 
13'6.3 

3 49 30.24 
28-38 

14 36 12'46 
14'13 

8 28 38.72 
37'90 

2 46 32-97 
33-71 

12 7 40-65 
40'77 

8 51 57'07 
57'43 

12 35 45'24 
44'93 

6 o 59-10 
60'41 

o 14 41-21 
41 '87 

5 2 2 2  
21-22 

a 9 3-71 
4'00 

0.q 

0.61 

0.10 

0.32 

0.04 

0.34 

0.60 

0'15 

I 

0'34 

0.4 

0-36 

Position 
of 

Azinlutllal 
stud 

N 
8 

N 
8 

N 

N 
8 

N 
8 

N 
8 

N 

N . 
S 

N 
8 

N 
9 

N 
9 

N 
8 

v o 

0.0081 

0'3721 

o-0100 

0.1024 . 
0.0016 

0.1156 

0.3600 

0.0225 

0'0441 

0'1156 

o.ajo4 

oS1a96 

Seconds of Co-latitude $ ,% 
6 2  8 

Mean by gz5 
Poaitione 

of 
Telescope 
d~tring 

Obaersa- 
Lion 

E , W  
w, E 

I 

W, E 
E, W 

E, W 
w, I€ 

E, W 
w, 

W, E 
E, W 

W ,  E 
E, W 

E ,  W 
W ,  E 

E, 'W 
W, 6 

W, h: 
E, W 

W, E 
E, W 

E, W 
W, E 

E , W  
w, 6: 

North Bout11 [ i 
- I  I 

71 1925.11 
34-93 

69 1 1  40.41 
40'21 

79 58 22-91 
22-81 

56 53 35-24 
.34'89 

68 8 45-22 
44'98 

77 a9 51.23 
51.11 

74 15 8-63 
8'46 

77 57 55'33 
55-20 

59 21 13-89 
13.53 

65 7 30'49 
30.19 

59 54 51'50 
S I . I ~  

67 31 16.26 
15.98 

I 

11.34 
11.30 

10.17 
11-83 

10.45 
8-68 

I 3-96 
11.79 

1r*r5 
11-26 

10.58 
10.34 

11.56 
11.03 

10.09 
10.17 

12.99 
13.94 

11-70 
12.06 

1.3'92 
13.35 

12-55 
11-98 

g 
,# 

12'39 

11.69 

1r.20 

11.86 

6 

11'64 

12-90 

12-45 

12.39 

11-84 

12-66 

12.66 

I 

... 

... 

... 

13'38 

... 

... 

... 

... 

13-41 

11-88 

13.64 

... 

Star 

" 

11'32 

11'00 

9.3 

... 

6 

10.46 

11'30 

10.18 

... 

... 

... 

I S - P ~  



(am) ASTBONOMICAL LATITUDBB. 

207. Oria-Co-latitude 65" 22' + 

gB 
.;; .- 
0' 'd 

V1 

18 

14 

15 

16 

17 

18 

19 

20 

81 

22 

518 

24 

26 

26 

17 

Star Obnervd 

1589 Qr. 80 
,I n 

15% Qr. 80 
I S  31 

1646 Qr. 80 
1 I )  

1564 Qr. 80 
I I  

1578 &. 80 
, It 

1677 Qr. 80 
,I II 

981 Qr. 72 
1, 30 

1606 G)r. 80 
t, $ 3  

1616 Qr. 80 
18 I, 

1717 Qr. 80  
18 ,I 

1621 Qr. 80 
11 18 

1629 &. 80 
N I, 

1636 Qr. 80 
I s  I t  

1648 (fr. 80 
81 I, 

963 Or. 72 
II I 

Podion  
of 

Arimuthsl 
stud 

N 
8 

R 
8 

N 
8 

N 
9 

N 
9 

IP 
8 

R 
8 

N 
5 

N 
8 

N 
8 

R 
8 

N 
8 

N 
8 

1P 
8 

N 
8 

Date 

1893 

Mar. 81 
r, 81 

Mar. 86 
,, 30 

Mar. 28 
I, 30 

Mar. 27 
s, 31 

Mar. 27 
1, 31 

&far. 27 
30 

Mar. 26 
,, 30 

Mar. 27 
,, 31 

Mar. 26 
,, 90 

Mar. 27 
,, 31 

Mar. 27 
,, 91 

Mar. 26 
,, 30 

Mar. 27 
,, 31 

Mar. 26 
8 ,  30 

Mar. 27 
,, 81 

Ponitionr 
of 

~elescope 
during 

Obserra- 
tion 

W, E 
E, W 

W,E 
E, W 

W, l 
E, W 

E, W 
WI b: 

W, E 
E, w 

1, W 
WI E 

W, E 
E, W' 

1, W 
W, E 

E, W 
WI a 

W,B 
% w  

W, E 
I% w 

W, E 
E, W 

E, W 
W, E 

E, W 
WI rn 

W, E 
El w 

Obrened 
Zenitli 

D"tance 

a t  N 

l o  26 48-20 
50'39 

12 37 38.61 
39'34 

12 37 40.81 
40'45 

1 0 39'79 
40.15 

14 26 38.37 
36.79 

12 14 41.09 
40'86 

10 57 1.3'46 
15.87 

o ax 46.78 
44-36 

15 30 7'92 
7'82 

3 27 9-34 
11-51 

I 52 51-50 
53'47 

16 56 14-35 
lS'SO 

16 4 27.68 
26-74 

7 20 47-05 
46.35 

l o  44 54.28 
51'00 

2 *, 
6 2 . 6  

Z 
- 2 -  
2 $ e 
3 ' b 

m 

11.73 

12-18 

11-93 

12.89 

11-76 

12-14 

12-07 

12'45 

11'40 

12-38 

I r ' t o  

12-61 

12-39 

1 2 ' ~ 8  

12.20 

N.P.D. 

O I I  

54 55 24.54 
24'09 

52 44 35'71 
35-23 

52 44 34.81 
34'33 

64 21 33-27 
32'93 

79 48 46-79 
46.68 

53 7 33'72 
33'20 

54 24 59'63 
59'12 

65 43 58'24 
57'88 

49 52 7-61 
7-02 

61 55 2 '82  

2-33 

63 29 19.75 
19.35 

48 26 1.04 
0.42 

81 26 36.76 
36.66 

72 42 58.28 
58.03 

76 7 3.61 
3'41 

- - 

0'45 

0.00 

0.75 

0.71 

0.54 

0.06 

O . S I  

0.15 

0 2  

0 . 2 0  

0.48 

0.43 

0.09 

0.48 

E ' l O  

0 v 

0.2025 

0.0000 

0.5625 

0'5041 

0.2916 

0.0036 

O - O I Z I  

0.0225 

0.0484 

0~0400  

0.2304 

0.1- 

0.0081 

0.2304 

O ' O I W 1  

i 

Becondr 

by 
ewir 

"n 

N 

12-74 
14'48 

14'32 
14'57 

15'62 
14'78 

1.3'06 
13-08 

8.42 
9-89 

14'81 
14-06 

13.09 
14.99 

11-46 
13-32 

15.53 
14.84 

12-16 
13.84 

11-25 
13.82 

15.39 
15'92 

9.08 
9.92 

11-23 
11.68 

9.33 
1 1 ' 2 t  

of Co-latitude 

Mean by 

North 
8- 

I ,  

13-61 

14-43 

1 5 . ~ 0  

13.07 

... 

14.44 

14.04 

... 

15.19 

13-00 

12.04 

15.66 

... 

... 

... 

Bnutb I *u, 
N 

... 

... 

... 

... 

9-16 

... 

... 

"'39 

... 

... 

... 

... 

9.50 

11-46 

lO"27 



ABSTRACTS AND SUMMAIlIES OF OBSEBVATIONS AND BESULTS. (391) 

207. Oria-Co-latitude 65"-22' + 

Summary. 

d 
z 2 = 
'E u 
5 o 
m 

--- 

28 

49 

30 

3 1 

32 

33 1 

No. of North Stars 18 No. of South Stars I5 
No. of observatime 66 

O D r Y  i.. 

Co-latitude by North Stan, 65 22 12-18 5 0.063 

>, ,, South ,, 65 22 12-30 + 0.070 

Mean Co-latitude 65 22 12.29 

Comction for Height above Sea-level + 0.17 

Corrected Co-latitude by Sector Method 65 22 12-41 + 0-047 

Corrected Co-latitude by Talcott Method, p. (188) 65 22 12-52 + 0.070 

I Final Co-latitude 66" 2 2  12"- 37 

ObKrred 

1662 Gr. 80 

1672 Gr. 80 

1679 Or. 80 
I, 

984 Or. 72 

1690 Or. 80 
I-  , I  

l i08 Or. 80 
IS v 

0 8 Y I 

Astronomical Latitude (A) = !24 $7 47.63 + 0.042 

1898 
Mu. 26 

, 80 

Mar. 27 
I ,  31 

Mar. 26 
,, 80 

Mar. 21 
,, 81 

Mar. 26 
,, 80 

Mar. 27 
3, 81 

Geodetic Latitude ((3) = 24 37 50.96 

Pooition 
of 

Asimuthal 
ltud 

N 
8 

N 
8 

N 
8 

N 
8 

N 
8 

N 
s 

Deflection of plumbline (A- G) r - 5.83 

Obeswed Zenith 

O I  M 

7 22 10.77 
12.97 

4 37 0.97 
0'20 

1 7  8 39-13 
40'24 

9 42 41.51 
44.71 

12  37 35-82 
36.11 

17 7 40'79 
40.30 

Pooitiona 
of 

Teleaaope 
during 

Obaerva- 
tion 

W, E 
E, W 

W 
W, I€ 

E, W 
W, E 

W, E 
E, W 

W, E 
E, W 

E, W 
W, E 

N.P.D. o v 

0 1 "  

58 o 1.62 
1.10 

69 59 ~ a . ? a  
11.91 

48 13 35'57 
34'89 

55 39 30.70 
30.12 

5 2  44 38-48 
37.86 

82 48' 
4 8 . 8  

1. 

12.39 
14-07 

11'25 
11'71 

14'80 
15.13 

~ z ' r l  
14-83 

14-30 
13-97 

8.15 
8-16 

0.28 

0'01 

0-29 

0.41 

omjr  

0.86 

0.0784 

O'OOOI 

0.0841 

0.1681 

0.0961 

0.:396 

I 

I 

13'23 

... 

14.97 

13'51 

14.14 

... 
.- 

Z av by N.  Stars - z.;077 
f 00 by 8. stars - r.3218 

I 

... 

11.48 

... 

... 

... 

8.36 

I 

l l 'g0  

12'31 

11.89 

1 1 ' 7 7  

11.87 

1 1 . u  



Latitude ... 17' 13' Instrument-Zenith Telescope 
in. 

Longitude ... 81 15 Mean Height of Barometer 29.20 

Height ... 684 feet Mean Temperature 77O.O 

Observer-Captain G .  P .  Lenox Conyngham, R.E. 

P o w  

r - z io l  

o'zozj 

0.0717 

0.0034 

0'1235 

0.0006 

o.0101 

0.6724 

0.0673 

O ~ O O O I  

O'tj04 

0-0101 

0-0070 

0 . 0 1 6 ~  

0.0225 

c 

1-49 

0.45 

0.32 

0.0; 

0.41 

0.03 

0 .12  

0.81 

0.31 

0.01 

0.51 

0.11 

0.10 

0.18 

0 ' 1 j  

6 
k .$ 
T a  .- Y.( : 0 
CO 

1 

2 

a 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

PI 
A - 5 m .- 
k .  

1.0 

1.0 

0.7 

0.7 

0.7 

0.7 

0.7 

1.0 

0.7 

0.7 

1.0 

0 -7  

0.7 

0.5 

1.0 

Distances 

0 ,  

13 49 

o 38 

4 16 

4 17 

5 9 

5 38 

I 2 

I 21 

o 26 

o 37 . 

7 25 

3 7 

X I  33 

11 28 

10 59 

Positions 
of 

TeleBcO~O 

&:;",- 
tion 

E W 
WI E 

W, E 
E, w 

E. W 
wv E 

W, E 
E, W 

W, R 
EI W 

E, W 
W, E 

E, W 

W,E 
E, W 

E, W 
W, B 

W, E 
E, W 

R, W 
W, E 

W,E 

E, W 
w, I 

E, W 

E, W 
w, E 

8brn Observed 

1099 &1116 Gr. 80 
I)  $ 1  ,I 

1139 k 1166 Gr. 80 
I* I I #  

1168 6; 1181 QT. 80 
91 I I  I I  

1181 & 1184 a r .  80 
1, I )  81 

1266 & 1272 ar. 80 
I S  I) I I  

1266 & 1272 
I 8 91180 

1296 & 1811 Gr. 80 

1827 8 1360 Or. 80 
Is I* 11 

1366 & 1868 Qr. 80 
8s IS 11 

1368 & 1396 Qr. 80 
11 11 11 

1402 & 1407 Or. 80 
11 I*  1, 

1428 & 1436 Or. 80 

1461 & 1474 Gr. 80 
81 II 31 

1474 & 1460 Qr. 80 

1493 & 16C8 Or. 80 
9 II 19 

a 

l b 4  
Mar. 6 

, I  6 

a .  6 
3, 6 

a .  6 
,r 6 

Mar. 5 
I t  6 

Mar. 5 
1, 6 

I 6 
Mar. 6 

Mar. 6 

Mar. 6 
,$ 6 

Mar. 6 
1, 6 

Mar. 6 
1 s  6 

Mar. 6 
6 

Mar. 6 

Mar. 6 
., 6 

Mar. 6 

Mar. 6 
I, 6 

of ZD'. 

O I  n 

71 15 11.20 
11.19 

72 51 45-41 
45'40 

7 i  33 2.19 
2.18 

f a  23 57'56 
57'55 

71 58 17-96 
17'95 

8.91 
72 29 8-93 

73 6 28.06 

72  34 42.10 
42.07 

72 49 3.3'81 
33'79 

72 38 31.10 
31-07 

73 3 55.63 
55.60 

72 19 5.77 

f a  13 21-52 
21-48 

72 18 41.12 

72 39 56.08 
56'05 

Half of the 

DEz,",dof 
Zen~lh  DLtoncas 

t H 

+ 31 14.00 
15.30 

- 5 18.38 
16.85 

+ 14 15-43 
2 5 . 5 ~  

+ 23 3 0 . ~ 1  
29.50 

- l o  50.78 
49'61 

+ 18 17-64 
19.14 

- 19 0.60 

+ 12 45-90 
46.14 

- 2 5.53 
6.78 

+ 8 56.63 
55.86 

- 16 27'88 
27-61 

+ 28 21-45 

+ 21 4-05 
7-43 

+ 28 46.40 

+ 7 31.og 
31.15 

Seconds of 
Co-lst~tude 

by emh 
obser- M~~~ 
ration I 

n 

15'20 
16-49 

27'03 
28.55 

27.61 
27.70 

2;-77 
r7.05 

17-18 
28.34 

26.57 
28.05 

17-46 

28.00 
28.31 

2 8 . ~ 8  
2 7 - 0 1  

17-73 
26-93 

27.75 
27-97 

2 7 - 2 2  

25-57 
28'91 

27'52 

17.17 
1 7 - 2 0  

n 

25.8j 

9 

27-66 

27.41 

21-76 

27'31 

27-46 

28'16 

27.65 

27-33 

17.86 

2 7 2 1  

27.24 

27-52 

27.19 



ABSTRACTS AND SUMMBBIES OF OBSERVATIONS AND BESULTS. (393) 

202. Param pud i-Co-lafifude 72" 47' + 

2 . 2  
l a  . - 
$ %  

m 

16 

17 

18 

19 

20 

2 1 

22 

23 

34 

25 

26 

27 

28 

29 

30 

81 

32 

83 

84 

86 

86 

* 

Star8 Obnerrd 

1622 k 1634 Cfr. 80 

1622 & 1629 Gr. 80 

1671 k 1572 Or. 80 

1684k1596Qr .80  

1817 k 1632 Or. 80 

l a 0  k 1666 Qr. 80 

1650 k 1668 Qr. 80 

1705 & 1724 Gr. 80 
I,  ,I 

1727 k 1726 Qr. 80 
91 t s  I I  

1783 k 1769 Qr. 80 
9 ., 9 ,  

1777 & 1799 C)r. 80 
, ,I ,, 

1799 & 1812 Gr. 80 
I 91 11 

1827 & 1831 Qr. 80 
, 

1867 k 1898 Or. 80 

1882 k 1898 Or. 80 

1908 k 1929 Gr. 80 
I II 

1939 k 1969 or. 80 
I I s  1 B  

1917&1994Qr .80  
I$ I. 7 1  

1994 k 2008 Qr. 80 
13 9 8  II 

2008&2009C)r.80 
) #  t s  8, 

2009 k 1977 Or. 80 
IS 81 

DisLances 

o I 

5 42 

5 40 

5 50 

9 33 

4 aa 

6 43 

6 34 

6 57 

14 6 

lo 56 

14 48 

15 5 

a a 

9 41 

9 38 

I a7 

a3 26 

4 34 

4 jg 

4 55 

4 20 

1894 

Mar. 6 

Mar. 6 

M r .  6 

Mar. 6 

Slur. 6 

Mar. 6 

Mar. 6 

Mar. 4 
, 6 

Mar. 4 
,, 6 

Mar. 4 
, 6 

Mw. 3 
, 4 

Mar. 3 
,, 4 

Mar. 8 
9 ,  4 

Mnr. 4 

Mar. 4 

Mar. 8 
,, 4 

Mar. 8 
, 4 

Mar. 8 . 4 

Mar. 3 
,, 4 

Mar. 8 
11 4 

Mar. 8 
19 4 

Positions 
of 

Telescope 
during 

Ohsema. 
ti011 

W , E  

W,E 

W, E 

E,W 

W, E 

E, W 

E W 

E, W 
W, E 

W, R 
hl, w 

E, R 
W, E 

E, W 
W, E 

W, E 
E, W 

E, W 
w, E 

B, IV 

E,W 

E, W 
WI E 

W, E 
E, 

W , E  
E, W 

E, W 
W, E 

W , E  
E, W 

E,W 
wl E 

Half of the  
Observed 

Differer~ce of 
Zenith Distrrieea 

I a 

- 25 28.65 

- 26 54-24 

+ 23 32'8.3 

- 2 1  23.69 

+ 6 6.65 

+ r 14.94 

- 7 58.51 

- 24 46.72 
46.80 

- 4 4'45 
3'86 

+ 23 a7.52 
27.99 

+ 7 2.75 
0'73 

- 9 12.63 
13'46 

- 14 15-19 
14'71 

- 2 I 

- rz 44.88 
- 16 43'88 

42-99 

- I 58-91 
58-24 

- 7 I 
17-38 

- a 1-64 ' 
1-30 

+ X I  41-15 
41.04 

+ 6 25-51 
24'97 

Mean 
of N. P. D'r 

0 1  n 

73 IZ 56-86 

73 14 22.36 

72 rj 53'60 

73 851'93 

72 41 20.75 

?a 46 11-68 

72 55 25-93 

73 12 I 
14-13 

72 51 31.47 
31.45 

fa 23 58.80 
58'78 

fa 40 26.48 
26.46 

fa 56 41.24 
41-21 

73 1 42.49 
43'47 

73 12 40.23 

73 10 12.49 

73 4 10'47 
10'45 

72 49 26.09 
26.09 

725444'52 
44'51 

72 49 28-30 
28-30 

723545'60 
45 '60 

fa 41 1'82 
1 -81 

8econdr of 
Co-latitude 

b:b,",",","h 

p, 
II 
2 
U .- 

0-5 

0.5 

0.7 

0.7 

0.7 

0.5 

0-5 

1.0 

1'0 

1.0 

0.7 

0.7 

1.0 

0.5 

0.5 

1.0 

1.0 

0.7 

0.7 

0.7 

0.7 

ration 

n H 

0 

0.87 

0.78 

0.91 

0.90 

0.06 

o-fa 

0.08 

0-63 

0'03 

0.89 

0.87 

0.19 

1.36 

0.27 

0.31 

0'18 

0.17 

0.51 

0.64 

0.28 

P o 0  

0.3785 

0.3042 

0-5797 

0.5650 

0.0015 

0.2592 

0.0032 

0.3969 

0'- 

0.7921 

0'5298 

0.85.0.5058 

0'0361 

0.9148 

0.0365 

0.0961 

0.0324 

o'ozoa 

0.1821 

0.2867 

0'0549 

l L  
28.21 

28-12 

26.43 

18'24 

27.40 

26.62 

27-42 

28-00 
27.93 

a7.02 
27.59 

16-31 
26.5; 

29-03 
27.19 

28.61 
27.76 

27'30 
27-76 

28.70 

27-61 

56.59 
27.46 

27-18 
27-85 

17-21 

27-13 

26.66 
a7'oo 

16-75 
26.64 

37-33 
26.78 

18.21 

i8.1a 

36-43 

28.24 

27-40 

26-65 

27-42 

27-91 

li.31 

26-45 

28.s1 

28-19 

21-53 

28.70 

27-61 

27-03 

arm5a 

27-17 

26.83 

26-70 

27-06 



ASTBOXOMICAL LATITUDES. 

202. Param pudi-Co-latitude 72" 47' + 

Summary. 

No. of pairs 43 
No. of observations 73 

Mean difference between observations taken E, W and those taken W, E = + 0" .02 

Poaitiona 
of 

%learope 

gd;:;pg.- 
tion 

E,W 
Ws I€ 

W , E  
E, W 

W, E 
E, W 

E,W 
W, E 

E, W 

E.W 
W, E 

W, E 
El W 

d 
z .3 a * 
'5 % 
m 

37 

38 

a9 

40 

41 

, 42 

43 

Observed Co-latitude (weighted mean) 72' 47' 27".34 _+ Of'.063 

D.ts 

1894 

Mar. 3 
1, 4 

Mu. 8 
>> 4 

&. 8 
, 4 

Mar. 9 
, 4 

Mar. 4 

Mar. 3 
I 4 

Mar. 8 
,, 4 

Stam Observed 

2017dr2029Qr.80 
$ 8  ,I )I  

2045k2047Gr .80  
1% >s as 

2046 k PO* Ur. 80 
,, ,I 

aOM) k aOg3 Ur. 80 
I, I*  18 

2084 & 2124 Qr. 80 

2144 k 2150 Ur. 80 
I ( I  ,I 

2160 & 2167 Qr. 80 
3s I* 9 1  

Correction for Height above Sea-level. + OV.O3 

Ezt~f 

o I 

13 42 

?a 2 

zz 1 

11 1 2  

j 4 

o 50 

I 18 

Final Co-latitude 72" 47' 1 7 - 3 7  

P o w  Mean 
of N. P. D'8 

o r  Y Y 

Astronomical Latitude (A) = 17 12 32.63 + 0.063 
Geodetic Latitude (G) = 17 12 38.28 

0 1  I 

7 z a o  20.11 
20.09 

7 2 5 6  28.39 
a8.39 

72 57 34'07 
34 '06 

72 46 56.13 
56 .12  

72 35 11 .07  

72 51 1-58 
I .58 

72 a2 42-48 
42.48 

Deflection of plumb-line (A-(3) = - 5.65 

Half of the 
Observed 

Difference of 
~ 0 ~ 1 t h  Dlatsncss 

& 
0 - - u .- 

Seconds of 
Co-latitude 

bd~,","h 
vatton I 

o 

I n 

+ 27 6.61 
6.88 

- 9 1.13 
1'27 

- l o  6'24 
6.47 

+ o ~ 0 . 0 4  
30.14 

+ 12  16.30 

- j 34.16 
34.60 

+ 24 44 -52  
43'37 

1 . 0  

0.7 

0 . 7  , 

1 . 0  

0.7 

0.7 

0.7 

32.6 

,, 
26.72 
26.97 

27.26 
2 

21.8.1 
27'59 

26-17 
26.26 

27.37 

27.41 
26.98 

27.00 
25'8j 

z 

26.85 

27‘19 

27'71 

~ 6 . 2 2  

17-37 

37.20 

26.43 

E P = 

I 
0.49 

0.1; 

0.37 

I 

0.03 

0.14 

0 . 9 1  

0.2401 

0.0158 

0.0958 

r-2544 

0.0006 

0.0137 

0'5797 

~ P w v = 1 1 . 8 8 ; 6  



ABSlTtACPS OD SUMMARIES OF OBBEBVATIONB AND RESmLTB. 

203. Pat haidi-Co-latitude 68" I I' + 
Latitude ... 21° 49' Instrument-Zenith Telescope 

in. 
Longitude ... 82 19 Mean Height of Barometer 29-08 

Height ... 879 feet Mean Temperature 6P.8 

Observer-Lient. E .  A. Tandy, R.E. 

d z .!: 
C = .- 
$2  

-- 

1 

a 

3 

4 

6 

6 

7 

8 

9 

10 

11 

8 t m  Obrewed 

1218 & 1223 Gr. 80 

la28 & l k  0r."80 
I. I ,  ,I 

1260 & 1271 Gr. 80 
,) S *I 

1282 k 1309 Or. 80 

1& & lgb9 G~."w 
I #  I* I t  

1311 1 1823 Gr. 80 
,1 

1387 & 1896 Or. 80 
j 3, 

1436 & 1465 Gr. 80 
t v  91 $ 8  

1488 & 14% Gr. SO 
I S  31 

1498 & 1608 Gr. 80 
IS SI n 

1511 & 1647 Gr. 80 
1547 & 1664 Gr. SO 

1567 & 1678 Gr. 80  
8 )  ,I  IS 

1622 & 1629 Or. 80 
t v  I, (I 

Half of the 
Observed 

Difference of 
Zenith Distancsa 

, " 
- 15 28'68 

28.79 
8 19'49 

20.04 

+ 32 43-28 
41-69 

- 9 42.31 
41-43 + 9 24-61 
25.01 

- 32 39.65 
39.01 

- 9 26-90 
27.66 

- 30 37'65 
38.36 

+ 24 6.63 
6-95 

+ 1 1  9-31 
11.0j 

- 19 39-84 
+ 3 15-14 

+ 18 37-19 
36-55 

+ 24 37.37 
36.55 

Mean 
of N. P. D's 

. I "  

68 26 45-95 
45'92 

19 37'07 
31-04 

67 38 34'44 
34'40 

68 20 59'14 
59'11 

I 59.45 
51'41 

68 43 55.27 
55'24 

68 20 43'95 
43'91 

68 41 54'55 
54'51 

67 47 9.74 
9'68 

68 o 7-53 
7 '46 

68 30 55-95 
8 1.96 

67 52 39'55 
39.4 

67 46 40.01 
39'99 

p, 
11 

?D .- 

1.5 

1.0 

1'5 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Positions 
of 

Telepeope 
d~tr~ng 

oherva-  
tion 

E, W 
W, E 
W, E 
E, W 

E. W 
W, E 

W, E 
E, w 
W, E 
E, w 

E, W 
w, E 

W, E 
E, W 

E, W 
WS E 

W, I 
E, W 

W, E 
E, W 

W, E 
E, W 

W, E 
& w 

E, W 
W, E 

Dab 

1900 
Mr. 7 

3s 8 
,, 7 
,, 8 

Mar. 7 
,, 8 

Mar. 7 
,, 8 
,, 7 
,, 8 

Mar. 7 
,, 8 

Mar. 7 
., 8 

Mar. 7 
,, 8 

Mar. 7 
9 8 

M u .  7 
3 1  8 

Mar. 8 
., 8 

Mar. 7 
, 8 

Mar. 7 
,, 8 

Beconds of 
Co-latitude 

bgbsz-h 

0'34 

0.00 

0'34 

0.98 

0.26 

0.38 

0.41 

o.# 

0.25 

o-5% 

0.05 

~ ~ ~ L ~ f  
DL,tance8 

0 I 

5 28 

5 21 

5 39 

13 lo 

la 51 

3 aa 

3 43 

o 31 

6 30 

6 18 

3 aa 
3 45 

11 59 

19 19 

vation 

X 

Po. 

0.1734 

0.0000 

0.1734 

0.9604 

0.0676 

0.1444 

0.1681 

0.5776 

oe06a5 

0.2704 

0.0025 

X 

I 
17.a7 
17'13 
17-58 
r?.oo 

17-72 
16.09 

16.83 
17'68 
17-06 
17-42 

15.62 
16.23 

17.05 
16.15 

16.90 
16.15 

16.37 
16-63 

16.85 
18-49 

16.11 
17-10 

16.74 
16.03 

17'38 
16.54 

17-25 

16-91 

17'25 

15.93 

16.65 

16-53 

16.50 

17.67 

16.66 

16.39 

16-96 



(396) ASTROXOMICAL LATITUDES. 

203. Pat haid i- Co-latitude 68" I I' + 

Stua Observed 

1668 k 1662 Or. 80 
$ 9  I,  9 9  

1666 & 1678 Gr. 80 

l l 6  k l i i 2  (3;: 80 

1688 k 16711 Qr. 80 
1, I 1  ,I 

1708& 1709 Qr. 80 
I, 8 ,  18 

1799 & 1810 Qr. 80 

1761 & 1777 Qr. 80 

2451 & 2476 Gr. 80 
I, 0 

2526 & 2544 Gr. 80 

Date 

1900 

Mar. 7 
IS 8 

Mar. 7 
# 8 

39 8 

Mar. 7 
,, 8 

Mar. 7 
8 

Mar. 7 

Mar. 7 
3, 8 

Mar. 7 
$ 9  8 
,, 7 
1, 8 

a r .  7 

Mar. 7 
8 

9 7 
,, 8 

Mar. 10 

Mur. 10 

Mar. 9 
,, 10 

Mar. 9 
9 ,  10 
,, 10 

Podions 
of 

T e l w p e  
during 

Observa- 
tion 

Mean of 
Zenith 

Distances 

0 I 

9 46 

a I 

1 58 

I 38 

14 42 

lo 30 

10 43 

19 14 

19 12 

3 7 

14 30 

14 47 

5 18 

5 8 

5 12  

4 5 6  

s 8 

Mar. 9 
7. 10 
,, 10 

Half of the 
Mean Observed 

of N. P. D'r Differance of 
Zenith Distances 

25 o 

2 5  8 

Beeonds of 
&.latitude 



ABSTRACTS AND SUMMARIB8 OF OBSERVATIONS AND BESULTB. (397) 
* 203. Pat haidi-Co-latitude 68" I I' + 

Summary. . 
No. of pairs 27 
No. of observations 61 

i .!3 
z k .- 
:% 
m 

26 

27 

Mean difference between observations taken E,W and those taken W, E = + OY.39 

Positions 
of 

Telaacopa 
during 

Obaena- 
tion 

W, IO 
E, w 

W, E 
E, W 

Observed Co-latitude (weighted mean) 68' 11' 16". 91 + 0".063 

8t.m Obeervd 

2681 & 2666 Gh.. 80 
s I 

!284l k 2710 Qr. 80 
31 I 1s 

Correction for Height above Sea-level + OY.03 

Final Co-latitude 68" 11' 16"- 94 

o r n  I 

A~tronomical Latitude (A) = 21 48 43.06 'k 0.068 

& 
I Half of the 

D.lr 

1900 
Mar. 9 
,, 10 

Mar. 9 
, 10 

Geodetic Latitude (G) = 21 48 45.96 

8econds of 
Co-1.titude 

p ~ ~ l ~  
Di&m*s 

. I 

I 41 

1 1  50 

Deflection of plumb-line (A- (3) - - - 2-90 

Mean 
of N. P. D'r 

. P I  

67 58 58-61 
58.64 

68 38 6-37 
6.41 

0'04 

0'46 

Po. 

0~0016 

0.1116 

Observed 
Difference of 

ration 

2 Pwv - 6'4900 

I # 

+ I J  17'98 
18.67 

- 16 50.17 
49.71 

1.0 

1.0 

H 

16.59 
I 

16.10 
16.70 

f P - 18'5 

I 

16.95 

16.45 



Latitude ... 21° 47' Instrument-Zenith Telescope 
in. 

Longitude ... 87 I4 Mettn Height of Barormeter 29.77 

Height ... 8 0 f e e t  Mean Temperature 7 5 O . 4  

Observer-Lieut. E .  A. Tsndy, R.E. 
- -- - 

2 ... 
.- 
:% 
m 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

- - 

8t.m ObserYed 

861 & 869 Qr. 80 
, I  I I  o 

869 & 916 Qr. 80 
81 I )  I S  

948 & 968 Qr. 80 
I )  I I  13 

, 1, 9s 

,V IS I$  

963 & 977 Or. 80 
2s ( 9  0 

I I  18 91 

,, ,, I -  

977 & 1010 Qr. 80 
t* ,I , I  

,, I$  ., 
s t  18 9, 

943 & 1010 Or. 80 
I 11 )I 

(1 9 U 

I )  I*  I ]  

1063 & 1058 Qr. 80 
I )  I]  I )  

I I  I )  I S  

I S  11 o 

1184 dr 1221 Or. 80 
I* I I  I* 

P >$ DB 

I I  I)  IS  

1233 & 1240 Qr. 80 
I, ,I 

I t  9, I ,  

9, ,I 3, 

1272 & 1284 Or. 80 
,I 19 II 

11 31 , I  

I, IS 8 ,  

1899 

Mar. 3 
, 4 

Mar. 3 
9 4 

Mar. 3 
r,  4 
, 6 
19 7 

Mar. 3 
I 4 
8 6 
,I 7 

Mar. 3 
I 4 ,, 6 

7 

Mar. 3 
I, 4 
$ 9  6 
,, 7 

Mar. 3 
,, 4 
3 6 
1, 7 

Mar. 3 
9 4 
3 6 
,, 7 

Mar. 3 
9, 4 
1 9  6 
3 7 

a 3 
, 4 

r, 6 
,, 7 

Becondr of 
Co-lati~ude 

b~::z-'l Man 
vation I 

e Y 

43'53 
43.10 43.32 

42.87 
41'93 41.90 

41'73 
43'35 
44.22 
43-08 43'35 

41-83 
43'10 
44.25 
42.17 42'84 

41.81 
41'14 

49-60 
41.94 41-61 

43'03 
43'04 
43'52 
42.27 41-97 

42.86 
41.91 
41.50 
42.81 42-52 

43.18 
42-19 
42'49 
42-57 42-61 

42.81 
41'74 
41.59 
42-16 4 3  

43.27 
42-66 
42'74 
41.56 42.56 

Half of the 
Observed 

Difference of 
Zenith Distances 

I I 

+ 6 43-51 
43-07 

- 6 53.47 
53.41 

- 1 2  42.66 
42'05 
41.21 
41.36 

- I : ;  
17.12 
19'20 

42.59 
+ I 41.93 

13-38 
41-71 

- 19 41.23 
41'23 
40'77 
42.03 

+ 5 42.94 
41'99 
4 . 7  
41.88 

+ 4 10.98 
10'01 

10.34 
10.44 

+ 24 45.65 
45'60 
44'50 
45.09 

+ 8 14-16 
13.57 
13'70 
12-55 

p, 
I 
Y- - 
u .- 
o 

0'; 

0 '7 

0 '5 

0.5 

0.5 

0.5 

1 '3  

1'3 

1.3 

1-3 

Mean 
of N. P. D'B 

D I M  

68 6 0 .02  
0.03 

68 19 36'34 
36.34 

68 35 25.39 
25'40 
25.43 
25-44 

68 14 1.14 
1'35 
1'37 
1-37 

0 . 2 1  

68 11 o-21  

0 .21  
0.23 

68 32 24.26 
24'27 
24' 29 
24.30 

68 6 59.92 
59'92 
59.93 
59-93 

68 8 32-20 
31'18 
32.15 
32-13 

67 47 57-16 
51-14 
51-09 
57'07 

68 q 19.11 
29'09 
29.04 
19.01 

DiNnceB 

0 ,  

ro 41 

ro 27 

4 16 

4 5 

4 8 

4 29 

7 40 

8 33 

5 53 

ro 4 

c 

0.60 

0 .18  

0.63 

0.11 

0.10 

0.25 

0.20 

0 

0.40 

0.16 

Positions 
of 

Telescope 

Otcr;t- 
tion 

E, W 
W, E 

W, E 
E, W 

E, W 
vf, H 
w, E 
& w  

W, E 
E, W 
E, W 
w, & 

3,; 
W, E 
EI W 

E, W 
Ws E 
W, E . 
E, W 

W, E 
E. * 
E, 'N 
w, 

W, E 
E, W 
W , E  ' 
E, w 

E, W 

;la 

Wv E 

W, E 
E, W 
W, E 
E, W 

P e w  

o.ztjao 

0.0117 

0.198; 

o.oojz 

o-oojo  

I 

0 . 0 3 1 ~ ~  
f 

0.0520 

o.or57 

omao80 

0.0333 

- 



bBSTBILCT8 AND SUMMLLRIES OF OBSERVATIONS AND RESULTS. (399) 

204. Pat n a-Co-latitude 6 8" I 2' + 

I 

I 

' 

, 

I 

! 

t 

PI 
I 

2 m .- 
o 

1.3  

1 '3  

1.3 

0.8 

0 .9  

1'3 

' ' 3  

1'3 

'-0 . 

1'0 

1'0 

L - o  

1.d 

r .0  

0'7 

;.a 4 

*g % 
m 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

I =  

23 

24 

25 

v 

0 .m  

0.28 

0.66 

0.65 

0.07 

0.56. 

0,-65 

0.28 

0.29 

O 3  

0.2' 

0.-25 

o ' i 6  

0.10 

0'36 

P.0 

0'0573' 

0.1019, 

0.5663 

o.3;8oj 

I 

0.0044j 
I 

0'4077 

i 

0.5493 

I 

0-1019. 
! 

00841;  

i 
*.a609i 

I 
0'0*41,: 

1 
a:o615 

1 
0.5776; 

O.OIOO 

0'0907 

8t.n O k e d  

1345 & 1368 Or. 80 
IB ~s 19 

I s 1) 

st I t  

1390 61 1895 Qr. fN 
Bt 9, ,I 

I I  I I  ,, 
9, ,I 91 

1428 & 1473 Qr. 80 
,I 8 13 

, ,, ,1 

I*  I) 

1476 & 1490 Gr. 80 
I? 9 )  

PI I( ,I 

1490 & 1494 Qr. 80 
I I I  ?I 

I) I ,  ., 
I 3 ,  ,I  

15M & 1522 Qr. 80 
I, .. 

IP ,P M 

PI ,I I ,  

1629 & 1536 Qr. 80 
t I )  8 )  

s ,, , I  

I) v t  I) 

1547&1564Qr.80 
P1 11 0 

I 8 )  9, 

18 I I  I, 

1567 & 1573 Br. 80 
11 ) I  o 

1683 k 1695 Gr. 80 
s s ss 

1699 & 1632 Or. 80 
PI II 3 )  

1637 & 1660 Qr. 80 
9 $1 9, 

1668 & 1672 Qr. 80 
I,  j 8s 

1685 & 1686 Or. 80 
1, 

1691 & 1701 Qr. 80 
P, Y, 

~ - 

Seconds of 
Co-latitude 

bzb:::-h Mean 
ration i -- 

a M 

, 4.3'31 
43'14 
42.67 
4 2 . 6 0  42.93 

42.87 
43-01 
41.26 
41.62 42'44 

43.33 
41.57 
43'27 
44'33 43.38 

42-40 
41.53 
40.79 41-07 

4.?'.30 
42-27 
42.02 
43'01 4'2'65 

41-61 
42.26 
41 - l a  
42.63 41.16 

43'90 
. 41'53 

43'17 
43.89 43.37 

43'15 
4%.59 
43.98 
$ .~ -68  . 43.00 

4 a . q  
41.67 a 

43.53 
43.97 43'75 

40.14 
I 41.93 

42.85 
43.09 4 1 . 9 ~  

Mean 
of B. P. D'r 

w t m  

68 7 16-58 
16.55 
16-48 
16.45 

68 7 8-19 
8-15 
8.08 
8.04 

68 g 54'59 
54'55 
54'46 
54'41 

68 16 53'69 
~ 3 . ~ 5  
53'55 

68 30 57-47 
57'42 
57'3.3 
57-28 

68 8 31'39 
31-35 
31'25 
31 "20 

67 57 1.06 
1'01 

0.9; 
0.86 

68 745.18 
45"3 
45'02 
44'97 

67 .51 za.a.3 
22-18 

68 22  ~ 9 . 8 1  
'9'76 

68 19 15.66 
15'61 

68 32 50.78 
90'73 

Dd 

1899 

Mar. 3 
r, 4 

6 
I, 7 

Mar. 3 
, 4 
,, 6 
,. 7 

Mnr. 3 
9 4 
., 6 
,S 7 

Mar. 3 
9 4 
, 6 

Har. 3 
,r ' 
,, 6 
9 7 

Mar. 3 
9, 4 
IP 6 
9 ,  7 

Mar. 3 
,r 4 .; 6 
,s 7 

Mar. 3 
1, 4 
s 6 
,, 7 

Mar. 3 
9 4 

Mar. 3 
It 4 

Mar. 3 
r~ 4 

Mar. 3 
,, 4 

Observed 
Halt of the 

Dzerence of 
Zenitli Distances 

I 

+ 5 26-13 
26.59 
a6.19 
16-15 

+ 5 34.68 
34.86 
34.18 
33'58 

+ 1 48-74 
48.01 
48'81 
49.91 

- 4 11-29 
1 1 ' 1 2  

12-76 

- 8 14.17 
15'15 
s5'.31 
14'27 

+ 4 10.22 
10.91 
10.87 
11.43 

+ '5 42.84 
41-52 
42.26 
43'03 

+ 4 57.97 
~ 7 . 4 ~  
57.56 
58-71 

+ 20 19.96 
20-43 

- 9 36.18 
35'79 

- 6 31.52 
31.90 

- lo 7'93 
7-64 

68 12 aa.01 
Z I  .96 

68 30 24.69 
24.64 

68 25 0.07 
o-oa 

Mnr. 3 
P 4 

Yar. '3 
,r 4 

Mar. 3 . 4 

+ o 21-48 
21.51 

- 1 7  q z . . ~  
41.80 . 

- r t  17.46 
16-48 

Dbt.ncea 

0 ,  

5 9 

3 56 

7 18 

9 15 

9 29 

l o  47 

o za 

3 45 

11 58 

, 4 45 

8 46 

10 58 

45-49 
43-47 

42'.39 
41.84 

42-61 
43.54 

Positions 

Telescope of 
during 

Observe- 
tion 

W, E 
E, W 
W, E 
E, W 

W,E 
E, W 
W. R 
E, W 

E, W 
W, E 
E, W 
W, E 

W, IC 
E. W 
WI E 

E, W 
W, E 
E, W 
W, P 

E , W  
W, Ki 
1, w 
W, E 

W, E 
R. W 
W, E 
E, W 

, W  
W, E 
E, W 
W, E 

W, E 
.E, W 

E, W 
W9 E 

W , E  
E, W 

E. W 
W, E 

I 49 

14 27 

11 19 

43-40 

42-61 

43-08 

W, E 
z, W 

"E, W 
W,IE 

W, E 
E, W 



(400) ASTRONOMICAL LATITUDEB. 

204. Pat na-Co-latitude 68" r 2' + 

d 
8 .t: 

& 
'- C. 

Z 0 
m 

26 

27 

28 

29 

30 

81 

32 

a3 

U 

35 

36 

57 

88 

89 

40 

41 

42 

4 

44 

0.67 

0.64 

0.13 

0.41 

0-16 

0.67 

0.79 

0.39 

0-57 

0'23 

0'24 

0'33 

0.03 

o 'a r  

1.10 

0'15 

0.81 

0.4 

0.11 

Pew 

0'3142 

0.2867 

%.or18 

0'1177 

0.0179 

0.4489 

0.6241 

0.1065 

0.2274 

oSo5a9 

0.0576 

0.1089 

0.0009 

0.0484 

r . z ~ o o  

0 ' 0 2 2 j  

0.4593 

o - s j w  

0.0085 

8tsn Observed 

1701 & 1705 Qr. 80 
3, 3s 3, 

1708 & 1709 Gr. 80 
IS ,, I *  

1709 & 1729 Qr, 80 
B 11 n 

1825 & 1842 6 r .  80 
pp 1 99 

1842 & 1843 Qr. 80 
,Y I ,  9 s  

1862 & 1884 Gr. 80 
v Y) YI 

1893 & 1911 Gr. 80 
II 8, 9 ,  

1929 & 1954 Qr. 80 
8, 

1964 & 1966 &. 80 
31 19 

2017 & 2019 Qr. 80 
S t  ,, I, 

2048 L 2104 Qr. 80 
3 )  71  8 )  

2124 & 2127 Qr. 80 
t r  I I S  

2150 & 2178 or. 80 
t Y $I 

22% & 2248 Qr. 80 
13 19 q1 

2266 & mi8 &. 80 
9 YY IS 

2281 & 2326 Or. 80 
I* I, ,, 

2864 t 2870 Qr. 80 

2387 & 2398 Or. 80 
I 3, I, 

2410&2414Gr.80 
81  YI I) 

M a n  
of N.P. D's 

o t ,, 

68 38 31-89 
31-84 

67 50 32'11 
31'05 

68 7 35'0.3 
34'98 

68 16 27-a6 
27-00 

68 2 43-31 
43'11 

68 17 12-73 
12.62 

68 9 43-15 
43.16 

68 16 3-03 
2.92 

67 58 35-50 
35'40 

68 36 2.59 
2-51 

68 s j  56.97 
56-16 

68 16 9.04 
8-85 

67 51 41-46 
47'29 

67 51 49'61 
49'46 

67 50 0'34 
0.24 

68 36 23-31 
23'29 

68 33 0.98 

68 19 14.56 
14-60 

6 8 1 5  7.19 
7 . 9  

D a b  

1899 

Mar. 8 
rs 4 

Mar. 3 
,, 4 

Mar. 3 
,t 4 

M a .  8 
,a 8 

Mar. 3 
$ 8  8 

Mar. 8 
1, 5 

Mar. S 
1, 5 

a .  3 
$ 9  5 

Mu. 3 
SY 5 

Mar. 8 
,, 5 

Mar. 8 
9 8 

Mar. 3 
PY 8 

Mar. 8 
,, 8 

Mar. 2 
YD 8 

M u .  2 
,, 8 

Mar. 2 
3, 8 

Mar. 2 

Mu. 2 
YY 8 

Mu. 2 
9 8 

Half of the 
Obeerved 

DifFerence of 
Zenitll Distrnoer 

I I< 

- a5 49-06 
47-90 

+ 22 10'25 
9-75 

+ 5 1-55 
7-61 

- 3 44'53 
45.11 

+ 9 58-95 
59-69 

- 4 30.74 
30.51 

+ 2 60.91 
59'69 

- 3 20.89 
20.41 

+ 14 6-88 
6-52 

- s j  20.47 
18.74 

- I I 
14-18 

- 3 26.63 
16-48 

+ so  53'14 
55-49 

+ 20 53-14 
52.69 

+ 22  40'70 
41.95 

- 23 39-96 
41-52 

- 20 11-45 

- 6 30.36 
32-40 

- 2 24-91 
~ 4 . 1 4  

z:t:f 
Distancss 

D I 

11 32 

14 41 

14 58 

22 o 

za 14 

o 57 

19 23 

3 24 

3 6 

17 a8 

17 26 

I 17 

5 51 

8 40 

8 I 

4 I 

8 32 

19 30 

5 18 

Positions 
of 

Telescope 
during 
Observa- 

tion 

E, W 
W, E 

W,E 
E, w 

E, W 
W, E 

W, E 
E, W 

E, W 
w ,  E 

E, W 
W. E 

W, E 
E, W 

E, W 
Ws E 

W, E 
EY w 

E, W 
W, E 

8, E 
Es W 

E, W 
WY E 

W, P 
XI W 

W, E 
E, W 

E, W 
W, E . 

W, E 
E, W 

E, W 

W, E 
E, w 

E,W 
w, E 

p, 
N 

2 ,- 

0 '7  

0.7 

0.7 

0.7 

0.7 

1'0 

1.0 

0.7 

0-7  

1'0 

1'0 

1'0 

1.0 

1'0 

1.0 

1'0 

0'7 

1'0 

0'7 

Seconds of 
Co-latitude 

b:z~-h 
ration 

c 

- 
t 

I i  
4a.83 
43'94 

42'.# 
41.80 

41-58 
42-59 

42-73 
41.89 

42.32 
41.80 

41.99 
42-11 

44-16 
42'85 

42.14 
41.51 

42-38 
41.92 

42-12 
43'78 

42'38 
42.58 

41.41 
42'37 

41.60 
41-78 

49-85 
42-15 

41.04 
42.19 

43-36 
41.77 

43-53 

44-10 
42-20 

42'27 
49.95 

43'39 

42'08 

41-59 

42-31 

42.56 

42-05 

43-51 

42.33 

43.15 

41-95 

42-48 

42.39 

42-69 

42.50 

4 6  

2 

43'53 

43-20 

42-61 



. 
AB8TBACTS AND SUMMABIES OF OBSERVATION8 AND BEBULTE. (401) 

204. Pat na-40-latitude 68" I z' + 

Summa y. 

g ... = & 
' 2  r. 

3" 

45 

46 

47 

48 

i .  

NO. of pairs 48 
NO. of observations 126 

Mean difference between observations taken E, W and those taken W, E = - OUw66 

Stma Obrerrd 

2414kZIB7Qr.80 
*I 18 Is  

2475 k 24IB &. 80 
n 91 8, 

4634 k 2666 Qr. 80 
1, ,. 

1676 k 2601) Qr. 80 
89 1s I I  

ObservedCo-latitude (weighted mean) 68' 12' 42".72 + OW.997 

Correction for Height above Sea-level O"a00 

D.b 

1899 

Mu. 2 
, 8 

Mu. 2 
,, 8 

Mar. 1 
I S  8 

Mar. 2 
11 8 

Final Co-latitude 68" 12' 42".72 

0 I Y I 

Astronomical Latitude (A) = 21 47 17.28 + 0.047 

Geodetic Latitude (G) = 21 47 20.83 
* 

Deflection of plumb-,line (A- (3) r - 3955 

?&;if 
Dirt.ncar 

. I 

5 5 

5 36 

7 34 

lo a 

a 
s Po'o Difference of ." 

ration 

Position8 
of 

Telescope 
dur~ng 

Obse"s. 
tion 

W E  
E, W 

E, W 
w, E 

W, E 
El W 

W, E 
E, W 

M a n  
OF X. P. D'r 

. I  r. 

682815.78 
15'83 

68 sg 30'53 
30.60 

68 10 21-39 
21-5a 

68 15 36.32 
36'52 

- 

I 

- 1 5  33-71 
34-31 

- I 7 6  
47.69 

+ a a1.12 
20.75 

- a 53-05 
54-18 

0'7 

1.0 

' ' 0  

1.0 

L P - 44.8 

. 
42.07 
41.51 

42'89 
42.91 

42'51 
42.27 

43.27 
41.34 

S Pv. - 9.9918 

0'93 

0.18 

0.33 

0.09 

" 

41'79 

qr-90 

41.39 

42.81 

0'6054 

0.0324 

o.1089 

0.0081 



BS!J!BONOIKICA.L LATITUDES. 

Latitude ... 27'13' Instrument-Zenith Telescope 
in. 

Longitude ... 88 3 Mean Height of Barometer 19.45 

Height ... 11815 feet Mean Temperature 29O.9 

Obsmver-Lieut. H. M. Cowie, R.E. 

Summary. 

No. of pairs 12 
No. of observations 14 

Mean difference between observations taken E, W and those taken W, E = + OW.01 
Observed Co-latitude (weighted mean) 62' 47' 55"-20 + OU.O73 

v 

0.09 

10.32 

Correction for Height above Sea-level + 0"-50 

Position8 
of 

Telescope 
during 

Observa. 
tion 

E, W 

E, W 

W, E 

E, W 

W.& 

E, W 

W, E 

E, W 

E, W 

E, W 

E, W 
w, E 
E. W 
W, E 

Pee  

o*wjj 

0.0717 

o 
$5 ~5 
2 %  
'C u. 
w o  
ul 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Final Co-latitude 62" 47' 66".70 

Date 

1902 

Mar. 15 

Mar. 15 

Mar. 15 

Mar. 15 

Mar 15 

Mar. 15 

Mar. 15 

Mar. 15 

Mar. 1 4  

Mar. 15 

Mar. 14 
7 15 

Mar. 14 
,, 15 

Stan Obnerred 

430 & 432 Pr'ewcomb 

437 & 445 Newcomb 

458 $ 46, Newcomb 

462 & 473 Newcomb 

476 & 485 Nereomb 

488 & 493 Newcomb 

496 & 505 Newcomb 

505 & 517 Newcomb 

559 & 576 Newcomb 

583 & 587 Newcomb 

589 & 604 Newcomb 
19 , 

610 & 626 Newcomb 
I )  I ,  IS 

o r n w 

Astronomical Latitude (A) = 27 12 4-30 0.073 

Geodetic Latitude (G) = 27 12 40.86 

Mean 
of N. P. D'r 

. I I, 

63 10 16'0.1 

62 24 8'24 

62 13 5.56 

62 26 3'48 

62 26 5i.63 

62 28 42.86 

62 21 40'52 

62 27 29.84 

62 50 31.16 

61 39 40.14 

62 34 39.40 
39'3' 

62 59 32.82 
32'74 

tz:~f 
Distances 

. , 
16 51 

14 18 

1 1  42 

27 5+ 

o 27 

31 16 

o 38 

o 32 

zo 2 3  

16 17 

z+  42 

31 30 

0.2; / o.oj~o 
0.39 1 0-1065 
0.18 0.0349 

Deflection of plumb-line (A- G) c - 36-56 

0.11 

0.02 

0-30 

Half of the 
Obaerved 

Difference of 
Zenith Distances 

n 

- 22 20.74 

+ 23 47'28 

+ 34 49'37 

+ 21 51.11 

+ 20 58.85 

+ 19 11'23 

+ 26 14.66 

+ 20 25-66 

- 2 36-40 

+ 8 14.73 

+ 13 16.63 
15.98 

- 1 1  38.63 
31-66 

o.oo8j 

o.oooa 

0.0360 

0.44 , o.l.Zjj 
0.33 0.0762 

0.47 1 0.129 
0.56 10.3r.36 

EPvc = 1.0807 

2 

p, 

Y 0 
5 .- 

0.7 

0'7 

0.7 

0.7 

0.7 

0.7 

0.4 

0.4 

0.7 

0.7 

1'0 

1.0 

8-4 

Seconds of 
Co-latitude 

bzb:::-h 
vstion 

n n 

I 
55.29 

55'52 

54.93 

55.59 

53.48 

55'09 

55'18 

55-go 

54'76 

54'87 

56.03 
55'30 

51.19 
53.08 

5j.29 

55.52 

54.93 

53.59 

55.48 

55.09 

55.18 

jj.50 

54.76 

54'87 

53.67 

54.64 

E P  = 



ABSTRAWS AND SUMMARIES OF OBSERVATIONS AND BESULTS. 

Latitude ... 17' 53' Imtrument-Zenith Telescope 
in. 

Longitude .. . 78 38 Mean Height of Barometer 28.1 1 

Height . .. 2093 feet Mean Temperature 63'4 

Observer-Captain G .  P .  Lenox Conyngham, R.E. 

' 

B 

P 

0 

0.21  

0'32 

0.33 

0.41 

0.27 

0.00 

1'48 

1 

0.05 

1'01 

1'13 

0.31 

0.77 

0'31 

0.31 

d 
2 .r: 

& 
'E ...a 
Q 0 

m 

-- 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

P C 0  

0'0309 

0.0717 

0.1089 

0.1681 

0.0510 

O.OOW 

1.5333 

0.9419 

o . m z j  

0'7141 

0'8938 

0.1024 

0'5929 

0'0961 

0.0961 

Positions 
of 

Telescope 
during 
Observa- 

tion 

E. W 
W, E 

W, E 
E, W 

E , W  
W, E 

W, E 
E, W 

E, W 
W, E 

W , E  
E, 

E, W 
wp E 

W, E 
E, W 

E, W 
w, 

E, W 
w ,  

W , E  
E, W 

E , W  
W, E 

W, B 
E, W 

E, W 
W, E 

W , E  
EI W 

?:ztf 
Distsnces 

. I 

9 54 

ro 5 

I 5 

6 6 

o 27 

o 9 

11 4 

zo 40 

o 56 

4 56 

5 8 

7 5 

5 47 

19 49 

3 12 

Mean 
of N.P. D's 

o r "  

71 44 48-13 
48.16 

71 55 44.15 
44-18 

7141.17 .50  
'7'53 

71 54 19.26 
19.39 

7s 31 7.03 
7'05 

721448 .17  
48.19 

71 49 19.55 
'9'56 

72 13 35-70 
35'72 

71 35 58'5a 
58.53 

72 29 30.71 
30'71 

72 11 51.41 
.51'4a 

72 5 45-85 
45'87 

;a a 16.46 
16.47 

72 2 24.33 
l4.33 

114017-2.3 
17'24 

B t m  Obnerved 

342 C 353 Or. 80 
)I I *  I 

353 & 369 Gr. 80 
I, ,, 1,  

3 7 3 k 3 7 4 G r . 8 0  
n 1, 19 

390 k 411 Gr. 80 
,I ,I ,, 

418 k 431 Qr. 80 
IS ( 1  , ,  

4 8 1 B 4 8 3 G r . 8 0  
8 3, 9 )  

438 C 449 Or. 80 
I 7 9  1,  

440 k 460 Gr. 80 
I$ I ?  

467'k 476 Gr. 80 
13 11 t v  

631 dr 639 Gr. 80 
11 , I  o 

639 B 553 Gr. 80  
I S  11 71 

662 & 589 Gr. 80 
I S  I, I )  

590 k 620 (fr.80 
I S  ,$ I )  

626 k 643 Gr. 80 
11 1) I. 

6 6 4 B 6 7 7 G r . 8 0  
19 ) I  I I  

PI 
n 
- i ta 
.- 

0'7 

0.7 

1.0 

1.0 

0.7 

0'; 

0.7 

0-7 

1-0 

0-7  

0 ' 7  

1.0 

1.0 

1.0 

1.0 

Half of the 
Observed 

Difference of 
Zenith  distance^ 

I c 

+ 2 2  13.10 
13.37 

+ 11 16.67 
17.53 

+ 2 5  43'96 
43.52 

+ 12 41.11 
43.33 

- 25 5.43 
4.93 

- 7 47.10 
46.09 

+ 1 7  40.84 
40.26 

- 6 35-18 
35.38 

+ 31 3.j1 
1.72 

- 11 ~ 7 . ~ 3 3  
28'91 

- 9 48.7% 
48.68 

+ 1 15.49 
15.32 

+ q 46.19 
45.59 

+ 4 37.90 
37'23 

+16 44.10 
43.99 

Date 

- .  - -  - 

1894 

Jnn. 3 
,, 4 

Jan. 3 
,, 4 

Jan. 3 
4 

Jan. 3 
,, 4 

Jan. 3 
,S  4 

Jan. 3 
1, 4 

Jan. 3 
r,  4 

Jan. 3 
,, 4 

Jan. 3 
I *  4 

Jan. 3 
8, 4 

Jan. 3 
9 4 

Jnn. 3 
a ,  4 

Jan. 3 
, 4 

Jan. 3 
1 4 

Jan. 3 
s 4 

Seconds of 
Co-latitude 

bzbz,":: 
ration 1 ;  e 

61.23 
61.53 61'38 

60.81 
61.71 61.27 

61.46 
61.05 61.26 

61.37 
62.61 61.00 

61'60 
62'12 61.86 

61-07 
62.10 61.59 

60.39 
59.83 60.11 

60.52 
60.34 60.43 

61.03 
61.2j 61.64 

63.38 
61.81 62.60 

62.70 
b 2 . 7 ~  62.71 

61.34 
61.19 61-17 

61.65 
61.06 62.36 

6a.23 
61.56 61.90 

61-33 
61-23 61.18 



ASTBOJSOMICAL LATITUDELP. 

206, Pirmu lo-Co-latitude 72" 6' + 

Hean 
of N. P. D's 

o 1 1  

72 4 57.16 
57'28 

72 22 37'93 
37'94 

72 28 19.67 
19.68 

72 37 35'43 
35'45 

72 19 56-33 

7% 21 54.71 

71 51 3-48 
3'47 

72 3 50969 

71 ao 53-41 
53'52 

71 36 56'64 
56.68 

71 35 54-28 

72 15 11.13 

72 23 1t.81 

72 30 39'21 

72 32 11-94 
14.00 

71 36 47.33 
47'43 

723348.28 
48-31 

72 15 lo.:% 
10.80 

7' 33 1.56 
I '67 

71 13 56.98 
57.09 

I 

2.2 
a $  .- 
:% rn 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

SO 

t 1 

52 

33 

84 

35 

.- 

Half of the Co-latitude 
Obaened 

Difference of 
Zenith Distances b:b~i-h ymn 

5- 

1893-94 

J m .  3 
,, 4 

Jan. 3 
1, 4 

Jan. 8 
11 4 

Jan 3 
$I  4 

Jan. 8 

Jan. 3 

Jan. 4 
,, 3 

Jnn. 4 

Dec. 31 
Jan. 3 

Dec. 31 
Jan. 8 

Jan. 8 

Jan. 2 

Deo. 91 

J m .  2 

Dec. 31 
Jan. 2 

Dee. 91 
Jan. 2 

Dec. 91 
Jan. 2 

h. 81 
Jan. 2 

Dee. 81 
Jan. 2 

Dm. 81 
Jan. 2 

stam observed 

688 k 700 Gr. 80 
I, II 0 

712 & 734 Gr. 80 
,I 11 19 

740& 764 Qr. 80 
I. . )I I I  

749 k 764 Qr. 80 
I* I I  91 

796 & 800 Qr. 80 

798 & 800 Or. 80 

828 &837 Qr. 80 
q,  I$ Is 

828 & 840 Qr. 80 

866 k 861 Qr. 80 
39 I )  11 

886 & 888 Qr. 80 
91 13  1, 

887 & 888 Qr. 80 

916 & 9&S ar.80 

946O 992 Qr. 80 

994k 1001 Gr. 80 

1025 k 1097 Qr. 80 
81 13 ,, 

1053 k 1067 Qr. 80 
I I  91 

1062&1082Gr.80 
,. I) 

1099 k 1116 Gr. 80 
9, 91 

1168 k 1181 Qr. 80 
I n r t  

1181 k 1184 Qr. 80 
,, ,, 

Po* 

0-7396 

rs;456 

o.0907 

0.1811 

o'051t 

0.1682 

0.5730 

1.095~ 

o-0100 

o.ooo~ 

0.1178 

oaa195 

1.5961 

o'z3~~ 

0.0841 

o'dr 

o'a601 

oaoar5 

0.0003 

0.48~2 

I 

1.0 

1.0 

0.7 

0.7 

0'5 

0.5 

0.7 

0-5 

1.0 

0.7 

0.5 

0.7 

0.7 

0.7 

1.0 

1.0 

1.0 

1.0 

0.7 

0'7 

rn 

62.45 

61.75 

61-95 

62-10 

61-27 

61-01 

60.86 

60.11 

61.69 

61.60 

60'93 

62.15 

63.10 

61-17 

61-88 

61-68 

62.10 

61-44 

61-61 

60.76 

, m 

+ t 5-52 
4'83 

- 15 35.91 
34.46 

- a1 17-54 
17'9a 

- 30 32'10 
34'59 

- 12 55'06 
- 14 53'io 
+ 15 57.02 

57.74 

+ 3 9.42 

- 13 5a'a1 
51-40 

+ 30 4'94 
4-94 

+ 31 6.65 

- 8 8'98 

- 16 9.71 

- 23 37-04 

- a5 I I '97 
12-22 

+ 30 14.51 
14-08 

- 2 6  46.07 
46.34 

- 8 9-00 
9.65 

- t j  59'55 
60.47 

- 16 55.0% 
5i.5.3 

0 

0.86 

1.16 

0.36 

0.51 

0.32 

0.58 

0.73 

1.48 

0.10 

0.01 

0.66 

0.56 

I 

0.58 

0.29 

o-og 

0.51 

0.15 

0.02 

0'83 

%ztf 
Dietances 

. , 
4 9 

I 19 

5 14 

5 23 

15 ro 

15 aa 

12 57 

a3 9 

14 55 

18 54 

18 53 

o 47 

3 a8 

lo 6 

2 4 

4 9 

5 8 

12 49 

4 26 

4 I 

x 

62.78 
62.11 

62.02 
63.48 

61.13 
61.76 

63.33 
60'86 

61-27 

61-01 

60.50 
61.21 

60.11 

61-26 
62-12 

61-58 
61.62 

60.93 

62-15 

63-10 

62.17 

2::;: 
61.84 
61.51 

61-21 
61.58 

61-71 
61.15 

62.01 
61.10 

61.96 
59.56 

Positions 
of 

Teleacopa 
daring 

Oboema- 
t ~ o n  

E, W 
W, E 

W, E 
E, W 

E, W 
WI E 

E, W 
WI E 

& W 

E, W 

W, E 
a, w 

W, E 

E, W 
WI & 

W, E 
J h W  

E, W 

E, W 

E, W 

E, W 

E, W 
w1 E 

W, E 
&w 

E,W 
W, 

W, E 
EI W 

W, E 
E, w 

E, W 
W, E 



ABSTRACTS AND SUMBURIES OF OBSERVATIONS AND BESULTB. (m) 

Summary. 

No. of pairs 48 

No. of observations 89 

Mean difference between observations taken E, W and those taken W, E = + OW.28 

d z .* 
5 .- 
g Vd 
m 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

40 

Observed Co-latitude (weighted mean) 72' 7' 1".59 & 0".068 

Correction for Height above Sea-level + ON.09 

S h r r  Oboewed 

1232k1261Gr.80 
st # I  ,I 

1266 & 1272 Qr. 80 
t s  

1282 & 1289 Gr. 80 
)I I) 

1300 & 1313 Gr. 80 
I I  I )  13 

1321 & 1350 Or. 80 
)I I) I$ 

1365 & 1395 Gr. 80 
I 3 ,> 

1368 dc 1995 Gr. 80 
3, v I 

1411 & 1413 Gr. 80 
I )  I D  

1418 k 1419 Or. 80 
IS I) 

1431 8 1474 Qr. 80 
, I  I #  

1474 & 1480 Gr. 80 
I#  

1490 dc 1617 Or. 80 
I* I ,  

1517 & 1520 Gr. 80 
89 ,# I #  

Final Co-latitude 7P" 7' 1"-68 

I 

F4 
n 

1.0 

1 '0  

1'0 

1.0 

1.0 

0.7 

0.7 

1.0 

1.0 

0.t 

0'7 

0.7 

0.7 

= 39'1 

Mean 
of N. P. D's 

e , m  

7 1 4 0 3 8 ' 7 1  
38.76 

72 29 R-46 
8 . j 1  

71 40 48.02 
48.06 

71 39 17.81 
17-86 

72 34 41.44 
41'50 

72 1 2  57'43 
57'49 

71 38 30.31 
30'3i 

71 57 56.19 
56.25 

72 32 46-91 
46.99 

72 23 zo..zj 
20.40 

71 18 40.05 
40. I r 

71 45 5.03 
j - 1 1  

72 12  5.77 
5.86 

0 I Y Y 

Astronomical Latitude (A) = 17 52 58.32 + 0.088 

Half of the 
Observed 

Difference of 
Zenith Distances 

, I, 

+ a 6  11'54 
21-81 

- za 6.75 
7-70 

+ 16 11-94 
13'05 

+ 27 43.02 
41.70 

- 1 7  40.16 
39-62 

- 5 56.68 
56.05 

- 31 29.07 
29.08 

+ 9 6.01 
6.37 

- 25 44.23 
44-06 

- 16 18.49 
19-23 

- 11 38.07 
39'25 

+ 11 55.70 
56.16 

- 5 5-37 
4.90 

Seconds of 
Co-latitude 

b:b:::! Me.n 

Geodetic Latitude (G) = 17 53 2-81 

0 

0.67 

0.33 

0'55 

1.39 

0.01 

0.49 

0.32 

0'83 

1 . z ~  

0.08 

0.16 

0'59 

0.91 

Positions 
of 

Telescope 
during 

Observa- 
tion 

E ,W 
w, E 
W, IC 
ES W 

E. W 
w, E 
W, E 
E, W 

E, W 
W, E 

E , W  
w, E  

1, W  
w, 
, 
& w  
E, W 
w, 1 
W, 1 
EB w 
E, W 
W, 

W, E 
E, W 

E, W 
W, E 

Dale 

1894 

Jan. 6 
6 

Jan. 6 
,, 6 

Jan. 5 
rr 6 

Jan. 6 
1, 6 

Jnn. 5 
, 6 

Jan. 5 
$ 9  6 

Jan. 6 
S t  6 

Jan. 5 
9, 6 

Jan. 5 
rr 6 

Jan. 6 
,, 6 

Jan. 6 
,, 6 

Jan. 6 
,, 6 

Jan. 5 
,, 6 

vation 

x 

Deflection of plumb-line (A - G) - - - 4-49 

P o .  

0.4489 

0.1089 

0.3025 

1.93" 

0.0001 

0.1681 

0.0717 

0.6889 

1.4884 

0.0045 

0.0179 

0.1437 

0.5797 

TPva-18.6410 

z:t~f 
Distances 

o I 

18 39 

5 38 

9 49 

la  51 

r I 

o 1 1  

o 37 

o 38 

1 16 

11  33 

I 8 

12  44 

12 17 

w 

I! 
61.26 
60'57 

61-71 
60.81 

60.96 
61.11 

60'8.3 
59'56 

61-28 
61.88 

60.75 
61.44 

61-24 
61.29 

61.21 
61;62 

61.68 
62'93 

61.84 
61-17 

61-98 
60.87 

60'73 
61.17 

60.40 
60.96 

60.91 

61.26 

61-04 

60.20 

61.58 

61.10 

61'17 

62.41 

61.81 

61.51 

61-43 

61.00 

60.68 

t P  



ASTRONOMICAL LATITUDES. 

207. Prome-Co-latitude 71" 10' + 
Latitude ... 18O49' Instrument-Zenith Telescope 

in. 
Longitude ... 95 15 Mean Height of Barometer 29-89 

Height ... 100 feet Mean Temperature 7 1 O . 2  

Observer-Captain H .  M .  Cowie, R.E. 

d z .; 
^ a a  .- 
L% 
m 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 3  

8t.m Obwrred 

108& 118 Newcomb 
, 1. 9 )  

, I  IS 91 

130 & 184 Newcomb 
), , IS 

, $ I  I #  

171&175Newcomb 
,, I ,  ,, 
1, 1, I D  

217 & 221 Newcomb 
9 17 *I 

221 k 230 Newcomb 
,, $I pP 

244 & 265 Newcomb 
IS (I >* 

258 & 268 Newcomb 
I, S1 I )  

274k296Newoomb 
I I  t~ I. 
I )  s 19 

283 & 296 Newwmb 
o , V *  n 

o $8 ,S 

299 & 314 Newcomb 
I, I S  I )  

299 & 319 Newcomb 
I,  II # I  

325 dr 329 Newcomb 
IS II ID 

332 & 840 Nswcomb 
11 I, 8, 

Data 

1905 

Jan. 14 
1 , .  15 
1, 16 

Jan. 14  
,, 15 
,, 16 

Jan. 14 
,, 15 
,I 16 

Jan. 16  
I 16 

Jan. 15 
IS 16 

Jan. I 5  
SI 16 

Jan. 14 
I $  15 

Jan. 13 
,t 14 
s t  15 

Jan. 13 
81 14 
,, 15 

Jan. 13 
14  

Jan. 13 
81 14  

Jan. 1 3  
sr 14 

Jan. 13  
11 14  

?&t{f 

• t 

l o  14 

16 7 

8 48 

28 44 

28 38 

12  57 

to j 

3 I 

3 42 

2 2  11 

2 2  16 

a7 24 

21  16 

of N. P. D's 
Mean 

• , ,t 

71 6 6.82 
7'0"  
7-17 

71 34 41-76 
42.93 
43'09 

7 1 2 9 3 2 ' ~ 4  
32'37 
31.52 

71 3 25'48 
25.58 

71 8 56.08 
56'17 

71 20 14.87 
1 4 . 9 ~  

71 18 6.42 
6 . 5 ~  

70545.3'73 
5.3'80 
53'87 

70 53 55-80 
55.88 
55'94 

71 14 50.86 
50.91 

71 9 47-20 
47.25 

71 a9 20.88 
20.92 

71 14 12.58 
12-62 

Poaitiona 
of 

Otz;:. 
Telescope 

tion 

E, W 
W, E 
E, W 

W, E 
E, w 
Wl E 

E , W  
W, E 
EI W 

W, E 
E, W 

E, W 
w,  

W, E 
E, W 

E, W 
W, E 

E , W  
W, E 
E, W 

E, W 
WI E 
E, W 

W, E 
E, W 

W, E 
1, W 

E, W 
W, E 

W, E 
E, W 

Secondr of 
Co-latitude 

bzb:$h lea 
vation I $  

Half of the 
Observed 

Difference of 
Zenith Distances 

I H 

+ 4 33.45 
34.06 
33'46 

- 24 2-18 
2.38 
2.04 

- 1 8  51.69 
SI 'Oj 
52-49 

+ 7 t j - 2 4  
15'43 

+ I 44.42 
44.92 

- 9 2 .  

32'9.3 

- 7 25.67 
zj .16 

+ l j  48.11 
46.90 
47'77 

+ 16 44.88 
45'19 
45'62 

- 4 9.91 
9.46 

+ o 54-16 
54'23 

- 18 39.32 
38.52 

- j 30.52 
31.03 

p, 
I - Y, 
w .- rn 

I 

1 .2  

1'0 

1.0 

1.0 

0.7  

0.7 

1.0 

1.0 

0.5 

1.0 

0.7 

0.6 

n 

40'27 
41.06 
40.63 

40.58 
40.55 
41'05 

40'55 
41.32 
40'03 

40.12 
41'03 

40.50 
41.09 

42'34 
42'0.3 

40'75 
41'34 

4 1 ' 8 j  
40'70 
41.64 

40'68 
41-07 
41.56 

40.95 
41.45 

41-36 
41-48 

41.56 
42.40 

41.06 
41.59 

u 

40.76 

40.69 

40.81 

40.88 

40.80 

42'19 

41'0j 

41.23 

41-10 

41.20 

41-42 

41-98 

41-83 

0.62 

0.69 

0.57 

0 . j O  

0.58 

0.81 

0.33 

0.15 

0.28 

0.18 

0'04 

0.60 

0.45 

Pwv 

0'4613 

0.5713 

0.3149 

O'tjoo 

0.3364 

0'4593 

0.0761 

0.0125 

0.0184 

0.0162 

0.0016 

O ' I S M  

o.la15 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND BESULTB. (407) 

207. Prome-Co-latitude 71" 10' + 

Summa y. 

No. of pairs 18 
No. of observationa 39 

Mean difference between observations taken E, W and those taken W, E = - OH.84 
Observed Co-lstitnde (weighted mean) 71' 10' 4lV.38 + OV.101 

~ e a n  
of N. P. D's 

0 ,  N 

71 46 9-45 
9'48 

71 a6 17-88 
17'90 

70 58 41-54 
41'56 

71 15 rr.12 

713734.ao 

$ .2 - a 
'i: ... 
Q Q 

m 

14 

16 

16 

17 

18 

Correction for Height above Sea-level 0". 00 

Stars Obwrred 

364 & 374 Newcemb 
IS ,, , )  

366 & 374 Newcomb 
.I  ,I )I 

393 & 396 Newoomb 
I* n P* 

398 & 401 Newcomb 

419&42fNewcomb 

Date 

1905 

Jan. 13 
,r 14 

Jan. 13 
IS 14 

Jm. 13 
,, 14 

Jan. 14 

Jan. 13 

Final Co-latitude 7P 10' 41".38 

0 I a # 

Astronomical Latitude (A) = 18 49 18-62 0.101 

Half of the 
Obsewed 

DitFerence of 
Zanith D h n c a  

I • 

- 35 21-33 
18-24 

- 15 36.35 
35.63 

+ ra 0.58 
1.06 

- 4 26-63 

-16 51'49 

Dietan'- 

0 ,  

10 54 

ao 34 

4 15 

4 jr 

I 54 

Geodetic Latitude (G) = 18 49 14-18 

I P = 14.6 I I pow= 5.633 

PC 
I 

3 
1P .- 
i L  

0.5 

0.5 

1.0 

0.5 

0.5 

Positions 
of 

~~lsqoope 
aurlng 

Obaerra. 
tion 

E, W 
w, E 

E, W 
w. 

W, 3: 
E, W 

E, W 

E 

Defection of plumb-line (A-O) = -k 4-44 

Seconds of 
Go-latitude 

bd<z-h Mean 
ration 1 0 

0.30 

0'52 

0.99 

1.11 

1'3.3 

I 

42.12 
41.24 

41.53 
a 

43'1a 
4~-62 

qr.49 

42-71 

Po0 

0.0450 

o'135a 

0.9801 

0.6161 

0'8845 

u 

41.68 

41-90 

42-57 

41'49 

7 



ASTRONOMICAL LATITUDEB. 
I 

Latittrde ... SO0 12' Instmment-T.S. 12-inch Theodolite No. 2 
In.  

Longitude ... 67 3 Mean Height of Barometer 24-31 

HcigM ... 5500 feet Mean Temperature 64O.5 

Observer-Captain H. Wood, R.E. 

l m . - T h e  place! of the r h o  muked *I f, $, have been bLm fmm A&oaorniacheo Jahrbiich, 1904, Nautical Almanac, 1904 and Comaiaaance 
Dw Temp,, 1904 rerpeckvely. 

- 

d 
2 .!a 
2 %  .- 
2% 
m 

1 ' 

2 

S 

4 

6 

6 

7 

8 

B 

10 

8t.m Okerved 

9 H. Drrconh* 

vJ)Hydrsf 
91 

93 Sextantis* 

a Urn Majorir) 
II 11 

g QirrfeJ 

fi ~ i d m *  
8 1  

76 Draca~* 

c dntijkt 
I ,  

B. A. C. 28m 

[ fi;rdmt " 

I ,  

+ Una! Majorkt 

s G n b *  " 

3, 

a Coupe$ 
I S  

4 H. Draconia* 
I1  

r Una: Majoris* 

l o  dbev,l&: 

88 Leonis: 
c Ursea Majorirf 

I S  I ,  

v Leonist 

76 6rsre Majorio* 
1, ,1 

Date 

1904 

Apr. 8 
IT 9 ,  

,. ,, 
9 18 

Apr. 8 
II ,$ 

r t  ,, 
I* $1 

Apr. 9 
I I  I I  

, ,, 
j~ I *  

Apr. 9 
)I II 

,, ,, 
9  11 

Apr. 10 
s t  19 

,, ,, 
I I  18 

Apr. 10 
n I* 

, ,, 
II  9: 

Apr. 11  
* I  ,, 
., ,, 
I1 19 

Apr. 11 
91 1) 

,, ,, 

Apr. 11 
,, 
91  81 

Apr. 11 
IS 91 

, ,, 
11 ,a 

N.P.D. 

0 1  c 

13 47 29.3 
29'3 

105 41 45'5 
45'5 

I I 27.7 

'7.7 
27 43 50'9 

50.9 

13 56 52'1 
52.2 

106 21 4.8 
4.8 

- 7 49 35'0 
35'0 

126 37 38.0 
38.0 

I 4 32.1 
31'2 

121 19 52.6 
52.6 

44 58 54.0 
, 54'0 
74 3 54'8 

54.8 

101 47 33.5 
33 3 

11 51 J'I 
0'1 

56 23 0.7 
0.7 

63 35 13'6 

86 18 1.8 
33 31 12.9 

12.9 

go 1 7  50.6 
50'6 

26 45 38.6 
38.6 

pl 

a 
% 
M .- 
$ 

1.0 

1.0 

1-0 

1.0 

1'0 

1.0 

1.0 

0.5 

0.5 

1'0 

Observed Zenith 
Disran* 

o I ,I 

+ 46 o 31.1 
31-6 - 45 53 98'1 
38.1 

- 31 a6 22.0 
20.8 

+ 32 4 10'4 
9.6 

+ 45 51 10.3 
8.8 - 46 31 58.8 
58.0 

+ 67 37 34'7 
36.0 - 66 49 j1.8 
31.7 

+ 58 43 29'9 
28.9 - 61 31 44.9 
4 

+ I4 49 

- 14 14 49'9 
50.5 

- 47 59 25.6 
2 3 . 7  

+ 47 56 59'5 
60.0 

+ 3 24 58.5 
59'0 - 3 49 16.9 

- a6 39 55.0 
+ 26 16 48.4 

49.1 

- 30 29 42.4 
43'' 

+ 33 a 21.8 
21.9 

o 

0.10 

0.33 

0.14 

0:63 

0'77 

0.08 

0'32 

0.85 

0.29 

0.22 

P e o  

o'oroo 

0'1089 

o.org6 

0.3969 

0'5919 

0.0064 

o-roy 

0.3613 

o.oqzo 

o'o& 

Seconds 

by each 
obaer- 
vation 

u 

60.4 
60.9 
67'4 
67.4 

65.7 
66.9 
61.3 
60.5 

62.5 
61.0 
66.0 
66.8 

59.7 
61.0 
66.2 
66.3 

62.1 
61.1 
67.7 
67.9 

6.3'6 
b2.6 
64.9 
64.3 

67.7 
69.6 
59.6 
60.1 

59.2 
59'7 
66.7 

66.8 
61.3 
62.0 

68.2 
67'5 
60.4 
60-5 

of 
Co-latitude 

Mesa 

I, 

64'03 

63.60 

64.07 

63.30 

64-70 

63.85 

64-a5 

63-08 

64.a~ 

64-15 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTB. (a91 

Nwr.-The plrcee of the stam marked 1, *, have been taken fmm Conmuwnce Dm Temps, I904 md Antronomiechea Jahrbiich, 1904 respectively. 

Summary. 

No. of pairs 11 
No. of observations 42 

Observed Co-latitude (weighted mean) 59' 48' 3".93 + OW*089 

Correction for Height above Sea-level + 0".25 

Ihte 

1904 
Apr. 11 
, , ,  
,, , 
11 S) 

N.P.D. 

e r rr 

51 35 40.0 
40 '0  

68 34 29.1 
29- I 

6 ,  
2; .z 
- a  
. d .- L o 

m 

11 

Seconds of 
Co-latitnde 

by each 
obser- Xean 
vation 

Final Co-latitude 59" 48' 4"-18 

PI 
I 
o 
s 
M .- 

1.0 

Observed Zenith 
Distance 

o I I, 

+ 8 1 2  20.8 
19.8 - 8 46 20.8 
aj.1 

Stam Obwmed 

1830 Groombridge$ 

20 dbmoe*" 
*I 

M 

. 
0 I 'I I 

Astronomical Latitude (A) = 30 11 55.82 & 0.089 

f P =  10.0 

II 

Geodetic Latitude (G) = 30 11 57.37 

L P v v =  1.1288 

o 

0.20 

Deflection of plumb-line (A- G) ES - 1-55 

P v o  

o.oqoo 

I 
60.8 
59.8 
68'3 
66.0 63.73 

-- 



bSTB.ONOMICbL LATITUDES. 

208. R aj p u r-Go-latitude 5 9" 3 6' + 
Latitude ... 30° 24' Instrument-Zenith Telescope 

in. 
Longitude ... 78 8 Mean Height of Barometer 26'59 

Height ... 3500 feet Mean Temperature 63O.3 

Observer-Lieut. G. P. Lenox Conyngham, R.E. 

Summary. 

No. of pairs 10 
No. of observations 19 

Mean difference between observations taken E, W end those taken W, E = -t 0"- 10 

- 
g .2 

.- 
% %  
In 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

Observed Co-latitude (weighted mean) 59' 36' 5OW.69 + 0"-104 

Z P -  8.5 I Z P n - 1 - 8 1  

pl 

j 
0 '7  

1.0 

1.0 

1 ' 0  

1'0 

0.7 

0.7 

0.7 

0'7 

1'0 

Correction for Height above Sea-level + OV.16 

Final Co-latitude 6 F  36' 50".86 

S t m  Observed 

6 & 25 Qr. 80 

62 & 114 Qr. 80 
( .  19 9, 

145 & 146 (Ir. 80 
I ,  

181 k 196 Qr. 80 
) I  

244 & 261 Qr. 80 
3 )  I I  m 

234 Qr.64 & 926 Gr. 80 
, I  I S  , I  I 9  

326 Gr. 80 & 2 i 8  0 r .  61 
I ,  I t  I ,  I( 

285 Gr. 6 4 &  334 Gr. 80 
1 )  1 3  9 1  I S  

334 Gr  80&328 Qr. 64 
I I  I I  t t  I* 

382 & 396 (Ir. 80 
? #I ?I 

0'8 

0 .1  

0.1 

0 . j  

0'3 

0 ' 4  

0 . 1 '  

0.8 

0 . 5  

0.5 

0 I It /P 

Astronomical Latitude (A) = 30 23 9-15 + 0.104 

p v -  

0'45 

0.01 

0.01 

0.25 

0.09 

0.11 

0.01 

o a 4 j  

0.18 

0'25 

Seconds of 
Half of the Co-latitude 

Obaerred 
Difference of 

Zenith Dlatgnces bzbi::-h Yban 

vation 

Geodetic Latitude (G) = 30 23 56.83 

Date 

1892 

Oct. 24 

Oct. 23 
, 24 

Oct. 23 
,, 24 

Oct. 23 
,, 24 

Oct. 23 
24 

Oct. 23 
,, 24 

Oct. 23 
,, 2 1  

Oct. 23 
24 

Oct. 23 
9, 24 

Oct. 23 
w $A 

, ,, 
+ l o  13.08 

+ 8 42.98 
43.57 

- o 20.50 
20.67 

+ 5 45-37 
46.68 

- 4 32.49 
33'43 

- 11 49.28 
48.65 

- 13 5'-86 
52'4j  

rt I 36.42 
36.52 

+ lo  32.93 
3q.04 

t I 33.01 
33'45 

Deflection of plumb-line (A-G) - - - 47-68 

z:t~f 
Distances 

o I 

2 3 

6 51 

7 33 

o 58 

10 34 

7 14 

; rz 

o 37 

o 46 

3 49 

m 

49-9 

50.6 
51.1 

51.0 
50'7 

49.7 
5 0 8  

51.6 
50'5 

50.1 
jo.6 

51.2 
50.5 

51 5 
51.5 

49.7 
50'7 

51.1 
5 1 ' 3  

II 

49'9 

50.8 

jo.8 

50'2 

51.0 

50'3 

50'8 

51'5 

50'2 

51'2 

Poaitiom 
of 

Telescope 
during 

Obsemo- 
tron 

W,E 

W, E 
E, w 
E, W 
w, J3 
E, W 
w, h: 
W, E 
I& W 

E, W 
W. IG 

W, E 
%w 
E, W 
W, E 

W, E 
E, W 

E, W 
w, a 

Mean 
of N. P. D's 

o , t, 

592636.84 

59 28 7-63 
7'49 

59 37 11.52 
11.37 

59 31 4.29 
4'14 

59 41 24.12 
23-97 

59 48 ~ 9 . ~ 1 9  
39 ' 24 

59 50 43.05 
42.91 

59 3 j  I 5-10 
14'96 

j9  26 16.77 
16.62 

59 35 18.05 
I7'9O 



ABSTRACTS A.ND SUMMARIES OP OBSEEVATIONS AND RESULTS. 

270. Raj u li--Co-latitude 69" 47' + 
in. 

Latitude ... 20° 13' Maximum recorded Height of Barometer = 28 -932 
Longitude ... 79 47 Minimum ,, j) J )  = 28 ~ 8 1 5  

Height .. . 1070 feet Maximum ,, Reading of Thermometer = 89'. 2 
1nsfrurnen-t-Zenith Sector No. 2 Minimum ,, )) n = 76 - 9  

Obsemer-.Lieut. S. G. hrrard, RE. 

: 

. 
' 

, 

' 

, 

0 0 

0.0144 

0 ' 1 4 4 ,  

1.2544 

0.2704 

0.0169 

0 . 1 6 ~  

0.0784 

0.01968 

0'0529. 

0.o625 

0.1511 

0-3721 

1.0816 

0.1681 

o."W25. 

8spmte 

d 
z 2  
2 -  .- : z  
ra 

1 

2 

3 

4 

5 

6 

7 

H 

9 

10 

11 

18 

13 

I4 

?6 

rdae for 

Star Observed 

623 Or. 73 
,I 11 

626 Qr. 72 
, I  I* 

637 Or. 72 
*I $ 3  

645 Gr. 72 
11 I, 

649 Qr. 72 
11 I,  

6 2  Or. 72 
,, ,, 

669 Or. 72 
,, ,, 

676 Gr. 72 
,, I ,  

679 ar. 72 
Is I ,  

682 ~ r .  72 
2 )  IS  

684 Or. 72 
11 H 

690 Gr. 72 
, I  ,, 

693 Or. 72 
.I 11 

695 Gr. 72 
I I  11 

698 Or. 72 
,I ,. 

Note.-Tho bnrometer was rend 
the preesare and tomperatare 

Dab 

1887 

Feb. 26 
,, 27 

Feb. 25 
a .  1 

Feb. 26 
,t 27 

Prb. 25 
a .  1 

Feb. 24 
,, 28 

Feb. 26 
,, 27 

Feb. 26 
,, n 

Feb. 23 
Xar. 1 

Feb. 24 
,, 28 

Feb. 26 
,, n 

Feb. 23 
Mar. 1 

Feb. 24 
,, 28 

Feb. 26 
,, 27 

Fob. 25 
Mar. 1 

Feb. 24 
,, 28 

during 
was deduced 

0 

o . 1 ~  

0.38. 

I ' l r  

o ' j*  

0.13. 

0 . 4 ~  

0.28- 

0.14. 

0 ' 2 s  

0 . q  

0'39- 

0.618 

I,'O+.. 

0'41' 

0'45 

r&action a 

N.P.D. 

0 1  n 

69 43 11.06 
11-04 

61 42 58.00 
57.84 

81 39'.3'3 
39'40 

73 30 28.75 
28.67 

61 38 24.36 
24.17 

64 45 3 6 . w  
36.38 

;6 40 53'60 
57.60 

63 46 25.01 
24-81 

63 56 7-16 
7.57 

65 37 36-47 
36-43 

69 16 2-48 
2.36 

73 53 33.15 
33-09 

59 34 20 '  19 
2 0 . 1 2  

62 sf 3 8 . ~ 0  
37.97 

73 39 10.62 
l o . j j  

m i n u  

Observrd 
Zenith 

0 ,  Y 

o 3 56.96 
57'66 

8 4 ~ 2 . 2 8  
9.61 

r~ 33 19-39 
29.29 

3 43 "'38 
20.19 

8 8 44.65 
44'04 

5 1 31.73 
31-62 

6 53 48-81 
49; 08 

6 o 43-87 
43.19 

5 51 O ' S ~  
0.61 

4 9 31-35 
32.22 

o 31 6.32 
6'58 

4 6 34.26 
15'34 

lo 1 2  47.41 
47'16 

6 49 30.17 
29' i 9  

3 52 1.79 
2'43 

th-omed every 

Poaition 
of 

Azirnutllal 
stud 

N 
8 

N 
S 

X 
8 

W 
8 

N 
8 

H 

N 
s 

N 
9 

n 
8 

N 
s 

N 
8 

N 
9 

N 
8 

N 
S 

N 
J 

work every 
for each 

Poaitions 
of 

Telescope 
during 

Obserra- 
tioa 

E, W 
w, 

W, E 
Kg W 

w, E 
E, W 

E. W 
W, E 

W, E 
E, W 

Enw 
W, E 

W, E 
E, w 

W, B 
EB w 

E, W 
W, It 

w 
W, E 

E, W 
WS E 

WvH 
H, CV 

K, B 
E, w 

W, PJ 
E, W 

R,  W 
W, E 

hour, the 
etar. 

Seconda 

by 
eaclt 

obsrrra- 

w 

8.01 
6.70 

rn-28 
7.45 

98-99 
I 

8-35  
8.48 

9.01 
8.21 

8.15 
8.00 

8.78 
8.52 

8\66 
8.00 

6.3f 
8-18 

8.82 
8.65 

8-80 
8.94 

8-89 
7-75 

7-60 
7-28 

6-37 
7-16 

8.83 
8.12 

For the 

of Co-latitude 

Mean by 

Kortk South 
Star / BUr 

I 

8.36 

8.86 

... 

... 

8-61 

8.08 

... 

8-34 

8-15 

8-73 

8-87 

... 

7'44 

8.07 

... 

calcrrlationa 

,, 

... 

... 

10.05 

8.41 

... 

... 

8'65 

... 

... 

... 

... 

8'33 

... 

... 

8.48 

of. 



ASTRONOMIC h L  LATITUDES. 

270. Raj u l i-Co-latitude 69" 47' + 

0 

1-10 

0-39 

0.24 

0'56 

0'15 

0.78 

0.15 

0.77 

0'46 

0.01 

0.31 

0.06 

0.03 

0.30 

0.35 

0.41 

0.47 

0.26 

0.59 

N.P.D. 

0 , "  

64 55 20'49 
20.45 

73 15 34-56 
34-48 

67 48 46.79 
46.62 

62 8 48-18 
47.93 

61 58 49-04 
48-18 

68 19 36.63 
36-39 

81 29 13.98 
14.03 

73 56 2-82 
2-74 

62 51 22.36 
22.29 

63 56 59'91 
59-68 

65 2 0  3-19 

61 42 13-98 
13-68 

62 56 41.67 
41-38 

73 54 42-29 
42*20 

64 18 3-81 
3.80 

61 53 30.85 
30.53 

68 5 36.44 
36.a3 

64 9 10.28 
10.12 

80 28 1.3'22 
13.23 

0 v 

I - Z I W  

0.1521 

oSoj;6 

0'3136 

0'0125 

0.6084 

o - d i j  

0.5929 

o-a116 

o.ooo~ 

omog6t 

0.0036 

0.- 

o.og00 

0'1225 

0.1681 

0 . 2 ~ ~ )  

0.0676 

0.3481 

6 ,  
z2? 
Z .z w 
Q 0 

LO 

16 

17 

18 

19 

20 

21 

28 

23 

24 

28 

26 

27 

28 

29 

30 

81 

32 

33 

34 

1887 

Feb. 26 
9, 27 

Feb. 25 
Mar. 1 

Feb. 24 
,, 28 

Feb. 25 
Mar. 1 

Feb. 24 
, 28 

Feb. 26 
r, 27 

Feb. 25 
Mar. 1 

Feb. 24 
,, 28 

Feb. 26 
,, 27 

Feb. 24 
,, 28 

Feb. 27 

Feb. 25 
M r .  1 

Feb. 24 
9, 28 

Feb. 25 
Mar. 1 

Feb. 26 
,, 27 

Feb. 26 
Mur. 1 

F e b . 2 4  
28 

Feb. 26 
,, 27 

Feb. 06 
,, 27 

Star Observed 

700 Or. 72 
91 I, 

706 Gr. 72 
I I I  

711 Qr. 72 
91 I S  

721 Qr. 72 
21 ,I 

724 Qr. 72 
19 13 

727 Qr. 72 
I, I )  

728 Qr. 12 
)I SP 

737 Gr. 72 
I* I#  

742 Qr. 72 
,, I, 

758 Qr. 72 
,. I *  

759 Gr. 72 

760 Qr. 72 
31 91 

774 Qr. 72 
9, ,. 

777 Qr. 72 
~t ,,. 

781 Qr. 78 
II $I  

786 Qr. 72 
I SD 

792 Qr. 72 
19 Is 

796 Qr. 72 
I* n 

807 Qr. 72 
I* ,, 

Seconds 

each 
obaerra- 

tion 

I 

10'03 
9-14 

9'59 
9-05 

9-11 
8.34 

8-00 
7'83 

8-32 
8-34 

8-10 
7'29 

8-57 
8.79 

8-55 
1-77 

9.02 
8.86 

8'97 
8.66 

8-17 

9'05 
8'04 

8.70 
8 -19  

9'65 
8.81 

8.81 
1.44 

8'18 
7-95 

8.26 
7-76 

7'88 
8.55 

1 0 - 2 ~  
8.82 

Position 
of 

Azilrlukhal 
etud 

N 
8 

N 
S 

N 
8 

N 
8 

N 
8 

N 
f3 

N 
8 

N 
8 

N 
8 

N 
8 

8 

N 
9 

N 
8 

N 
B 

N 
8 

N 
S 

N 
8 

N 
B 

N 
8 

of Co-latitude 

Mean by 

Positions 
of 

Teleaanpe 
during 

Obserra- 
tion 

1 ,  w 
W, E 

E, W 
w, 1 

W, E 
E, W 

W, E 
Et w 

E, W 
W S  1 

W, E 
& w  

E, W 
w, h: 

W, E 
E, W 

E, W 
w ,  E 

E, W 
m, E 

W,E 

W E 
E, W 

W ,  E 
E, W 

I% W 
W, E 

W , E  
E, w 

w, 
1, W 

W, E 
E, w 

E, W 
W, E 

W ,  E 
B, W 

h'ortlr 
6t.r / 

I 

9.58 

... 

8.72 

7-92 

8'33 

7-70 

... 

... 

8.94 

8-47 

8.17 

8.54 

8-45 

... 

8'13 

8-07 

8.01 

8.21 

... 

I 

O;:ld 
D"tmce 

o , u  

4 51 49'54 
48.69 

3 28 24'97 
15-43 

I 58 t n - ~ z  
21.72 

7 38 19'82 
19'90 

7 48 19-28 
19'56 

I 27 31.47 
30'70 

r t  42 5-41 
5'24 

4 8 54.27 
54'97 

6 55 46.66 
46-51 

5 50 8'3.3 
8.98 

4 27 4-98 

8 4 55-07 
54'36 

6 50 21-03 
26.81 

4 7 32-64 
33'39 

5 29 4.94 
3'64 

1 53 37-33 
37'42 

I 41 31.82 
3t.53 

5 37 57-60 
58.33 

10 41 2.99 
4-41 

Snutl~ 
Star 

I 

... 

9-31 

... 

... 

... 

... 

8.68 

8'16 

... 

... 

... 

... 

... 

9-23 

... 

... 

... 

... 

9'52 



ABSTBACTS AND SUMMAXIES OF OBSERVATIONS AND RESULTS. (413) 

270. Raj ul i-Co-latitude 69" 47' + 

0 0 

0.0841 

0.7396 

0.0529 

1'6641 

0.4761 

o.ooog 

0.4761 

0.0256 

o.oooo 

0.3136 

o.tj00 

0 . 4 ~  

0.0625 

o'oooq 

0.0324 

0,0081 

0.0001 

0.0256 

5 -  .- 
6 %  
cn 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

62 

-- - 

S t u  Obmerred 

809 Qr. 72 
,, I, 

811 Or. 72 
9) I t  

812 Qr. 72 
It 1, 

817 Or. 72 
,, ,I  

8.20 Qr. 72 
I t  3, 

826 (fr. 72 
,, I t  

833 Gr. 72 
1 9  17  

837 o r .  72 
,I I# 

839 Gr. 72 
I. n 

842 (Ir. 72 
9 1  11 

845 Qr. 72 
I) B) 

849 Qr. 72 
9, 1, 

852 Or. 72 
,, P I  

855 Gr. 72 
( I  I, 

859 Qr. 72 
3 ,  I I  

863 Qr. 72 
I I  , I  

864 Qr. 72 
9 1  II 

868 Or. 72 
,I  13 

o 

0.29 

0.86 

0.23 

1.29 

0.69 

0.03 

0.69 

0.16 

0.00 

0.56 

0.50 

0.70 

0.25 

0'02 

0.18 

0'09 

0.01 

0.16 

D* 

1887 

Feb. 24 
,, 28 

Fob. 25 
Msr. 1 

Feb. 26 
I,  27 

Feb. 24 
,, 28 

Feb. 25 
Mar. 1 

Feb. 26 
, 27 

Feb. 24 
,, 28 

Feb. 25 
M r .  1 

Feb. 26 
1, 

Feb. 24 
,, 28 

Feb. 25 
Mar. 1 

Feb. 26 
,, 27 

Feb. 25 
,, 28 

Feb. 25 
blur. 1 

Feb. 26 
,, 27 

Feb. 24 
,, 28 

Feb. 25 
Mar. 1 

Feb. 24 
,, 26 

Geconds 

by 
each 

Observa- 
'ion 

N 

7.97 
8.40 

9.83 
8.85 

9.48 
8.85 

7'92 
7-36 

1-72 
7.86 

9'46 
8.45 

8.85 
9.50 

8.9; 
8.34 

8.j8 
8.37 

9'8R 
9.11 

8.50 
8-36 

8.46 
7.99 

9.18 
8.18 

8.86 
8.1 j 

9'43 
8.79 

8.48 
8.67 

8.08 
8.89 

8.18 
8.46 

I 

N.P.D. 

0 1  I 

61 25 10.09 
9.77 

65 37 31.16 
30.90 

71 18 30.80 
-30.76 

72 3 5  5'71 
5.59 

62 4: 54'42 
54-10 

75 25 7'75 
7'73 

65 32 28.22 
27.95 

69 ro 42.17 
41.97 

65 32 1.23 
2.17 

70 I 30.35 
30'18 

69 55 48.04 
47.8j 

69 49 36.52 
36.47 

69 53 2.13 
2.15 

68 7 42'01 
41.79 

71 26 2.41 
2-37 

60 49 47'34 
46.96 

83 lo 1.;'8j 
I 

61 19 11.24 
10.86 

of Co-latibude 

Mean by O ~ ~ ~ ~ ~ d  

I 

0 1 .  

7 21 51.88 
58.63 

4 9 38-67 
37'95 

I 31 21.~3~ 
21.91 

2 47 57'79 
58.2.3 

; 5 13.30 
13.76 

5 37 58'29 
59'28 

4 14 40.63 
41.55. 

o 36 26.78 
16.37 

4 15 6.35 
6.20 

o 14 20.47 
21.07 

0 8 39'54 
39'49 

o a 28.06 
28.48 

0 5 5.3'15 
53'97 

I 39 26.8; 
26.36 

I 38 52'98 
53'58 

8 57 " " 4  
11.71 

13 23 4'87 
5'05 

8 27 56.94 
57'60 

I 

Poaition 
of 

Azimuthal 
stud 

N 
8 

N 
8 

N 
8 

N 
8 

N 
8 

N 
8 

N 
8 

N 
8 

N 
8 

N 
8 

N 
Y 

N 
6 

N 
' 9 

N 
S 

N 
S ' 

N 
S 

N 
8 

N 
8 

Xorlh 
Star 

I 

8-19 

9-34 

... 

... 

779 

... 

9.17 

8.64 

8.48 

... 

... 

,.. 

... 

8.50 

... 

8-57 

... 

8.31 

Positions 
of 

Telescope 
during 

Obserra- 
tion 

E, W 
W, E 

R. W 
W, E 

E. W 
W, E 

W, E 
E, W 

W,R 
E, W 

WP E 
E, W 

R, W 
w, E 

E, W 
W, E: 

E, W 
W, E 

W, E 
E, W 

W, E 
E, IY 

W, E 
E, W 

E, W 
W, E 

K,W 
W, E 

E. W 
W, E 

W, E 
E, W 

W, E 
E, W 

E, W 
W, E 

south 1 Star 

I 

... 

... 

9.16 

7.64 

... 

8.96 

... 

... 

... 

9.49 

8-43 

8'2.3 

8.68 

... 

9'11 

,.. 

8'94 

... 



ASTBONOMICAL LATITUDES. 

270. Raj u li-Co-latitude 69" 47' + 

2 2 
= %  .- 
6 %  
o? 

63 

54 

55 

66 

57 

58 

59 

60 

61 

62 

63 

64 

66 

66 

67 

68 

69 

70 

Star Oboewed 

873 Gr. 72 
11 21 

878 Or. 72 
I. I I  

881 Qr. 72 
n ,I 

888 Qr. f2 
1) I ,  

889 ffr. 72 
~t 91 

894 Qr. 72 
I T  I *  

8D5 Gr. 72 
I I  I- 

901 Gr. 73 
,, ,I 

918 ffr. 72 
I, I ,  

919 Or. 52 
$P  I, 

923 Qr. 73 
1, 21 

924 Or. 72 
vV ,. 

927 Qr. 72 
9 ,, 

930 Qr. 72 
,, I, 

936 Gr. 72 
9 1s 

939 Qr. 72 
19 I ,  

940 Qr. 72 
11 ,, 

9 U  Qr. 72 
II 91 

Date 

1887 

Feb. 25 
Mar. 1 

Feb. 24 
,, 28 

Feb. 25 
Mar. 1 

Feb. 26 
,, a 

Feb. 21 
,, 28 

Fab. 25 
Mar. 1 

Feb. 24 
,, 28 

Fob. 25 
Mar. 1 

Feb. 26 
,, 27 

Peb. 25 
Mar. 1 

Feb. 24 
11 28 

Feb. 26 
,, 47 

Feb. 25 
Mar. 1 

Feb. 24 
1, 28 

Feb. 26 
,, 27 

Feb. 25 
Mar. 1 

Feb. 24 
9, 28 

Feb. 25 
f i r .  1 

Position 
of 

Azimuthal 
stud 

N 
8 

N 
8 

N 
5 

N 

N 
8 

N 
8 

N 
8 

N 
S 

N 
8 

N 
8 

N 
% 

N 
8 

N 
S 

N 
8 

N 
8 

N 
8 

N 
8 

N 
8 

Oi::il{d 
Distant' 

0 1 "  

8 9 35.80 
36-72 

7 55 20.97 
22.21 

4 40 48.62 
4810 

9 j 41-21 
42'55 

2 17 5.70 
5'89 

r 42 38.66 
37'77 

I 31 52.36 
52.01 

2 1 59.36 
59'72 

3 14 56.14 
55.68 

8 25 2.62 
3'" 

3 1 6  23.88 
24.28 

4 57 38'4.3 
38'80 

o 35 2.3.46 
22.63 

9 48 40.98 
41.08 

5 40 44'45 
44' 2.3 

4 4 37.92 
37'36 

7 53 12.86 
13'46 

6 19 18.47 
'7'79 

Positions 
of 

Telescope 
during 

Obeena- 
tion 

E, W 
W, E 

W J  E 
E, w 

W, E 
E, W 

W, E 
IC, \V 

E, W 
W, E 

E, W 
wj E 

W, E 
E, W 

W, E 
En w 

, E 
E, W 

E , W  
W, E 

E, W 
W, E 

E. v? 
W, E 

W, E 
E, W 

W, E 
E, w 

W, E 
E, h' 

E,w 
w, E 

E, W 
W, E 

W, E 
Xt rn 

0 11 

' 

0.4761 

o.I:+ 

0.0100 

0.0256 

0-0004 

0.2601 

0.5184 

o.1ag6 

0.3136 

O'Pj2l 

0.7396 

o.qoo 

0.0036 

0.1764 

0'0196 

0.0400 

0.0361 

0.0016 

Geconds 

observa- 
tion 

II 

10.09 
9'15 

9-91 
8.66 

9.00 
8.17 

9-43 
8.10 

8-53 
8.46 

8.05 
8'78 

9'50 
8.91 

9'55 
9.04 

9-31 
8-78 

9'57 
g'cf 

8.3.7, 
7'80 

8.64 
8.93 

8.94 
7.89 

8.54 
8'47 

8'97 
1 

9'11 
8.25 

9.04 
8.43 

8.95 
7.92 

N.P.D. 

o r  n 

77 56 45'89 
45'87 

77 42 30.89 
30.87 

65 6 20.38 
20.07 

78 52 50.64 
50.65 

67 jo 2.83 
2.57 

71 29 46-71 
46.55 

68 15 17'14 
16.90 

t l  49 8-91 
8-76 

66 31 1.3'17 
13.10 

78 ra 12.19 
12.18 

7.3 3 31.21 
32.08 

64 49 .30.21 
.30'13 

69 1 1  45.48 
45-26 

79 35 49.59 
49'55 

i5 27 53'42 
53-40 

65 42 31'19 
30.89 

77 40 21~90 
21.89 

63 27 50'48 
50.13 

of Co-latitude 

Mean by 

North 

I 

... 

... 

8.58 

... 

8.jo 

... 

9.20 

... 

9'04 

... 

... 

8.78 

8.42 

... 

... 

8.68 

... 

8.4 

South 

D 

9.61 

9'29 

... 

8-77 

... 

8.42 

... 

9.29 

... 

9'31 

8.07 

... 

... 

8'51 

9-07 

... 

8-74 

... 

0.69 

0.36 

0.10 

0.16 

0.02 

0.51 

0.72 

0.36 

0.56 

0'39 

0.86 

0.30 

0.06 

0.42 

0'14 

0.20 

0'19 

0.04 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (415) 

210. Raj u l i-Co-latitude 69" 47' + 

Summary.. 

No. of North Stars 44 No. of South. Stars. 40' 
No. of, observations. 174 

0 1 M  m' 

Go-latitude by North Stan  69. 47 8.483, ~fi 0.046 

J )  ,, Swth  ,, 69 U 8.981 + 0.059; 

t 

6 z 2 
;;t .- : .z 
32 

-~ - 

71 

72 

73 

74 

-r 
I J  

76 

, 77 

78 

79 

80 

: 81 

1 82 

83 

. 84 

Mean Co-latitude 60 47 8.707: + 0~032 

Star Observed 

... -- 

948 Gr. 72 
I( ,I  

950 Gr. 72 
21 91 

951 Gr. 72 
.I I*  

952 Gr. 72 
,, I #  

955 Gr. 72 
9 ,  1 8  

958 Gr. 7% 
, I  I S  

962 Gr. 7 2  
,1 3, 

967 Gr. 72 
, I .  

070 Qr. 7 2  . 
( 9  1 9  

975 Gr. 72 
I *  # I  

980 Or. 7 2  
. ,I 

989 Qr. 72  
I I  I S  

99G Gr. 72 
I I  1,  

997 Qr. 22 
8 ,  s t  

Correction for Height above Sea-level + 8.04 

Date 

~ ~p 

1887 

Feb. 24 
,, 28 

Fab. 26 
,, 27 

Feb. 45 
Mar. 1 

Feb. 24 
,, 28 

Feb. 25 
Mar. 1 

Feb. 24 
8, 28 

Feb. 25 
Mar. 1 

Feb. 24 
,, 28 

Feb. 25 
Mar. 1 

Fab. 24 
,, 28 

Feb. 25 
Mar. 1 

Feb. 24 
, 28 

Feb. 25 
blar. 1 

Feb. 24 
9, 28 

Final CO-latitude 69" 47' 8"-747. 

Position 
of 

Azinluthal 
stud 

-- 

N 
8 

.N 
a 

N 
8 

N 
S 

N 
8 

' N 
8 

N 
8 

N 
8 

N 
Q 

N 
8 

?u' 
S 

N 
, S 

N 
S 

N 
, 5 

O I W  u+ 

Astronomical Latitadi3 (A) = 20 12' 51'-253' + 0-03T 
Geodetic Latitude (G3 = 20 12 55-45 

N.P.D. 

o #  M 

77 I 10.26 
10.23 

81 25 1.25 
1 ' 2 7  

57 31 24.71 
z j .21  

67 30 32.61 
32.36 

72 41 22.34 
22.22 

77 29 1 ' 6 j  
t . 64  

76 5 26.08 
26.03 

7 1 4 2  2'49 
2.34 

7.542 41.16 
41'11 

6 9 3 5  24-65 
24.44 

74 2 7  28.10 
28.01 

75 4 56.92 
56.86 

7517  9 '44  
9.38 

80 6 54.86 
54'91 

Positions 
of 

Telescope 
during 

Observa- 
tion 

-~ 

W, E 
E, W 

&.W 
W, E 

E. W 
W, E 

E, W 
W, E 

W, E 
E, W 

W, E 
w 

E , W  
1'7, E 

E , W  
W, E 

W , E  
E, W 

W , E  
E, W 

E. W 
W, E 

E v ~  
\V, E 

W , E  
E, W 

W , E  
E;W 

Deflection. of plumb-line (A- Clj - - - 4.!40201 

0 v 

- 

0.0529 

0'3721. 

0.4096 

0.6724 

oaoj29 

0.0064 

0.7744 

0.0049 

0.0169. 

0'0169 

0.0576 

1.6384 

0.0256 

0.2916 
~- -- 

8.8881 
I I ' 7284 

O2",:id 
Dishnce 

- 

. I N  

7 14 1.46 
I '64 

11 37 51-20 
52'24 

12  15 43'56 
43'19 

t 16 36.6.3 
37 '00 

a 54 13-72 
13'45 

7 41 52.48 
5.3.tl 

6 18 16.00 
16.49 

1 5 4 5 3 ' 3 5  
53' 76 

6 5 j 3 1 . 7 1  
32.45 

0 & I  44.54 
43.60 

4 40 19.53 
19.22 

5 1746 '57  
46 ' i9  

5 30 O'.lo 
0'99 

l o  194.5'16 
45 -67 

v 

-- 

0.23 

0.61 

0.64 

0.82 

0.23 

0'08 

0.88 

0.07 

0.13 

0 .13  

0-24 

1-28 

0. 16 

0.54 

N . f i 1 1 1 1 . d  - 
Slurs = 

Geconds 

by 
each 

Observs- 

-- 

8.80 
8.59 

10.05 
9'03 

8'27 
7.41 

9.24 
9.36, 

8.62 
8.7; 

9.17 
8.5.3 

10.08 
9'54 

9 .14  
8.58 

9.55 
8.66 

9.19 
8.04 

8.57 
8.80 

10.35 
10.07 

9-14 
8.39 

9-70 
9.24 

of Co-latitude 

Mean by 

North South 
Star / Itar 
- 

Y 

... 

. .a 

7.84 

9'30 

... 

... 

... 

..- 

... 

8.61 

... 

... 

... 

.-. 

l o o  

I 

8.70 

9'54 

... 

... 

8.70 

8.85 

9.81 

8.86 

9.06 

... 

8.69 

m.21 

8.77 

9.47 
-. 

by 
l O F  by 8. 



ASTBOROMICAL LATITUDES. 

Latitude ... 20° 57' Instrument-Zenith Telescope 
in. 

Longitude ... 82 11 Mean Height of Barometer 28.60 

Height ... 1313 feet Mean Tentprature 72O.4 

Observer-Lieut. E .  A. Tandy,  R.E. 

PIID a 
$ .2 

-;;; 8. .- 
$% 
m 

1 

Half of the 
Ohsr~.red 

Difference of 
Z e n ~ t h  1)i~ronces 

I I 

- 15 46.97 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

Stma Observed 

1014 & 1029 Or. 80 
0 . 1 0  ( o.oroo 

I 
46'3z 

+ 1 2  43'55 
4.3'58 

6 45.72 - 5 6.04 
5.57 

- lo 8.92 
9.18 

+ 4 33'1.3 

- 5 29.34 
28.27 

- z 24.89 
24.91 

9 12.60 
11.68 

- 3 34.53 
33'85 

+ I 56. ; j  
56.87 

+ 6 15.73 
15.j5 

- 5 16-61 
17.29 

- o 57.71 

. + 5 53.25 
19 1j .38 

+ j 29.13 
29.06 

2 j  54'97 
55.80 - z 55.36 
j6.09 

Seconds of 
Co-latitude 

by euci, 
obser- 
vation I ;  

" n 

9'41 

o . j z  

0.18 

8s t s  

1043 k 1059 Or. 80 

i d i z6 r1d iga r1 ' 80  
1067 & 1059 Gr. 80 

*S I s  I )  

1076 k 1081 Or. 80 
I* I$ ,1 

1101 & 1105 GI. 8 0  

1139 & 1159 Qr. 80 
11 9 1  

1179 & 1186 Or. 80 

l id6 b; 1ii8 ~ r T ' 8 0  
I I  7) I I  

1237 & 1250 Gr. 80 

i i io  a: like Orl'80 
I I,  1 )  

1279 6c 1281 Gr. 80 
I I  II YI 

1350 dc 1863 Qr. 80 
YI !I II 

1350 & 1390 Qr. 80 

1867 & 1368 Gr. 80 
1368 & 1390 Gr. 80 

1405 6r 1428 Gr. 80 

1 ~ 4 & 1 ~ b 3 ( f r . " 8 0  

iLi6 6r 1;;s ~ r . " 8 0  
s t  1 9  >I 

4 - Y .- 

0.4056 

0.0324 

Mean 
of h'. P. D's 

0 , I ,  

69 18 56.38 

Date 

1900 

Feb. 21 
1.0 

1.5 

1 -0  

0 '5  

1.0 

1'5 

1 . j  

1'0 

1.0 

0'5 

1.0 

2 .0  

10.06 

10'3-4 
l0 '3 i  
10.06 
9'71 

0 4  

9 '59 
9'32 

8-70  

8'40 
9 5  

9'41 
9-38 
9.16 

10.07 

11.55 
1 2 ' 2 1  

9.40 
9.50 

I O ' Z j  
10 '0j  

9 '42 
8.70 

9.29 

10.78 
10.07 

9.69 
9.60 
9'17 
9'97 

10.18 
9.42 

1 

0 . ~ 4  i 0 . ~ ~ 1 ~  

0.71 osj041 I 

56.38 

68 jo  16.79 
26.79 

56 24.34 
69 8 I j . 81  

15.81 

69 13 18.51 
, 18.50 

68 58 35.57 

69 8 37.74 
37'72 

69 5 34.30 
34' 29 

12 21.76 
21.75 

69 6 46.08 
46.06 

I 12.65 
12.63 

68 56 54.52 
54'50 

69 8 26.03 
25'99 

69 4 7.00 

68 57 17.53 
43 54'b9 

68 57 40.56 
40'54 

37 14.20 
14.17 

69 6 5.24 
j . j ~  

,, 23 

Feb. 21 
,, 22 
,, 21 
,, 21 
,, 42 

,, 21 
,, 22 

Feb. 21 

Feb. 21 
,, 23 

Feb. 21 
$ 3  22 
,, 21 
,, 22 

Feb. 21 
,, 22 
,, %i 
,, 22 

Feb. 21 
3 22 

Feb. 21 
$ 9  22 

Fdb. 22 

Feb. 21 
,, 21 

Feb. 21 
a *  22 
,, 21 
:, 23 
,, 21 
,s 22 

Menn of 
Ze,lilll 

Uistnneea 

0 t 

16 32 
9.74 

10.16 

9'46 

8'70 

8.9) 

9 ' j 1  

10.67 

l O ' 1 j  

9.06 

9.29 

10'43 

9.67 

0.13 

1-03 

0.51 

0.58 

0'35 

0'79 

0'03 

Posibions 

Telescope 

o~8',i~:- 
tion 

W, E 

o'o'jq 

1'5914 

0 . 2 6 0 1  

0.5364 

0.0613 

0.6241 

0.0018 

I 58 

1 2  
I 40 

28 .?q 

z j  44 

4 23 

4 36 

4 43 

4 l o  

4 16 

o 36 

4 49 

4 53 

4 19 
4 33 

6 30 

6 51 

6 2~ 

E, W 

E, W 
\V, E: 
E , W  
E, Vi 
W, IE 

W, E 
E, W 

E, W 

W, E 
E, W 

W, E 
E, W 
B, JV 
W, E 

E, W 
W, E 
m, ic 
P, W 

E,W 
W, E 

E, W 
w, E 

W, E 

W, E 
E, m 

W, E 
E, W 
\V,E 
E, 1V 
\V, E 
E, W 



ABSTEACTS AND SUMMARIE9 OF OBSERVATIONS AND RESULTS. (417) 

Summary. 

No. of pairs 20 
No. of observations 60 

Mean difference between observations taken E, W and those taken W, E = + 0".13 

- 

$4 

N 
f3 - 
M ." 

2.0 

2.0 

1.0 

1.5 

0.5 

1.0 

1'0 

1.5 

2.4'0 

0 

0 . q  

0.37 

0.38 

0.16 

0'75 

0.17 

0.10 

0.61 

Observed Co-latitude (weighted mean) 69' 3' 9".64 + 0".076 

0 
;c .L 
;; $ -- L. 

k 0 
m 

I 3 

14 

16 

16 

17 

18 

IS 

20 

P a .  

0.0162 

0.2738 

0 ' 1 4 ~  

0.1014 

0'2813 

0.0289 

o'oroo 

0.5766 

Correction for Height above Sea-level + 0".05 

/ I P ~ I I  - 5.7270 

Final Co-latitude 69" 3' QV.69 

Seconda of 
Co-latitude 

bzb:::-h Mean 
ration 1 

n m 

9.74 
9'17 
9'99 
9.49 
9.90 
9.02 9'55 

9.92 
10.65 
9 '69 

10 '02  

9.42 
10'36 10.01 

9.49 
9.02 9.26 

9.18 
9.24 
9.77 
9.30 9.38 

8-89 8.89 

9.48 
9.46 9.47 

Io'or 
9'47 9'74 

8.70 
9'39 
8.58 
9'37 9-02 

2 P - 

Mean 
of N. P. D'r 

o *  x 

68 41 55.1a 
55'09 

54 31.88 
31.85 

69 8 23.91 
23.88 

69 1% 7.50 
7'47 

26 11.39 
11'35 

19 5'24 
5.20 

68 38 41.04 
41 .OO 

69 157'6.3 
57'59 

19 20.17 
20.14 

69 29 35.74 

682837.87 
37-90 

69 27 1.65 
I -69 

68 49 56-52 
56'56 

54 41-11 
41.16 

r # a 

Astronomical Latitude (A) = 20 56 50.31 f 0.076 

Poritionr 
of 

Telescope 
during 

Observa- 
tion 

E, W 
w, 1 
E, W 
w, E 
E, W 
w, E 
W, E 
E. W 
W, E 
E? w 
W, E 
E, W 

E, W 
w, g 

E , W  
W. E 
E, W 
WS E 

E W 

W , E  
g1 W 

E. W 
W, E 

W, E 
El W 
E, W 
w, E 

8t.m Obrened 

1436 k 1466 Or. 80 

1&9 k l& 0r."80 

1 2 1  & l& Qr."80 
IS ,I 1, 

1474 & 1476 Gr. 80 

1$4 & 14i4 Qr."80 

14i4 & 1&4 ~ r 1 ' 8 0  
II I #  18 

1517 k 1646 Qr. 80 
91 n r,  

1577k1690Qr .80  

lib k 15'm Or."80 
I # I  II 

2!212 & 2217 Or. 80 

224!2&23263Qr.80 
,, ,, ,, 

2268 & 2273 ar. 80 
w )I 

2282 & 4311 Qr. 80 

&l & 2s 'b  ~ r . " 8 0  
$1 $ 3  11 

Halt of the 
Observed 

Difference of 
Zenith Distances 

I I 

+ 11 14.62 
14'08 

8 38.11 
37.64 - 5 14.02 
14.86 

- 8 57.58 
56'82 

23 7 0  
1'33 

15 55'82 
54.84 

+ 24 28-45 
28.02 

+ I 11-55 
11.65 - 16 10.40 
10.84 

- 26 26-85 

+ 3 4  31.61 
31.56 

- 23 51.64 
52'22 

+ 13 12.18 
12.8.3 

8 27'47 
28-21 

Geodetic Latitude (G) = 2Q 56 51.&7 

Ddectioa of plumb-line (A- O) = - 1.16 

Date 

1900 

Fob. 21 
8 ,  22 
,, 21 
,, 24 
,, 21 
9, 22 

Feb. 21 
1, 22 
,, 21 
,, 22 
,, 21 
rl 42 

Feb. 21 
I 22 

Feb. 21 
, 23 
,, 21 
,, 22 

Feb. 26 

Feb. 25 
,, 26 

Feb. 25 
,B 26 

Feb. 25 
,, 26 
,, 26 
,, 26 

~ ~ t ~ f  
Distances 

o t  

o 32 

o 44 

o 58 

8 2 0  

8 gq 

8 27 

15 52 

15 52 

15 35 

26 2 

23 19 

6 24 

6 20 

6 15 



ASTRONOMICAL LATITUDES. 

272. Ramgi r-Co-latitude 7 I "  24' + 
in. 

1 8 O  35' Maximum recorded Height of Barometer = 28.176 Latitude . . 
Longitude ... 79 34 Minimum ,, ) , I )  = 28.030 

Height ... 1772 feet Maximum ,, Reading of Thennomeier = 82''s 

Inrfrument-Zenith Sector No. 2 Minimum ,, JJ J) = 70.5 

Observer-J. Eccles, M .  A. 

Position 
of Date Azimuthal 

stud 

Positions I 
N.P.D. 

Seconds of Co-latitude 

Mean by 

Observa- North South tion 

H " 
33'4 
33'9 33'7 ... 

33'0 
1 3 . 8  33'4 ... 

34'1 
33.0 33.6 ... 

33'9 
34'2 34'1 ... 

34'3 
34'0 34'1 .- 

34.0 
33'4 
33'6 
35'7 33'7 ..- 

33'8 
33'8 
33'6 33.7 

31.6 
32 .8  3 2  ... 

33.9 
33'0 
33'4 33'4 ... 

32'4 
32'1 
32'0 
32'1- 
31.8 
31.4 ... 33'0 

33.3 
34.2 33.8 ... 

3.3'0 
33-3 33.2 ... 

33'9 33'9 ... 

Telescope Zenith 
during 

Observa- Distance 
Of I Observed 

Star Obaened 

Feb. 14 N 
,, 17 8 

Feb. 15 N 
,, 18 9 

577 Gr. 72 
I ,  I 1  

Feb. 13 N 
,s 16 8 - 

681 Gr. 72 
, I  ,I  

Feb. 14 N 
,, 17 8 

Feb. 16 N 
., 18 5 

Feb. 13 N .. 14 ,, 
I1 16 5 
,, 17 ,, 

Feb. 13 N 
,, 15 ,, 
,, 16 5 

593 Gr. 72 
,1 11 

600 Qr. 72 
1, 81 .. 2, 

I* I* 

610 Gr. 72 
I,  I ,  

It *I 

618 Gr. 72 
99  I, 

623 Gr. 72 
I1 I #  

1, *, 

Feb. 13 1 N I 
,t 16 8 

Feb. 14 N 
Ir 17 8 

Feb. 15 N 

679 Or. 72 
IS I,  

682 Gr. 72 

Note.-The barometer was read dnring work every hour, the thermometer every fifteen minutee. For the d c d ~ t i o ~  ef *action 
r d u e  for the prewure and temperature wm deduced for each stern 
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272, Ramgi r-Co-latitude 7 I" 24' + 

2 1 
; f .- 
5 -2 
P 

14 

15 

16 

17 

1% 

19 

20 

2b 

22  

23 

24 

25 

26. 

I) D 

0-49 

0-M) 

0-09 

0'09 

~ 6 9  

0.04 

0.04 

0.64 

0.q. 

0.01 

0.04 

0.81 

O.;I 

Star Obserred 

- 

684 Or. 12 
I) ,, 

690 Qr. 7 3  
I S  n 
,, ,, 
1. 9 )  

697 Or. 72 

706 Gr. 72 
(I I s  

II I, 

,. ,. 
3 )  I, 

9 1  n 

727 Qr. 72 
$1 n 

728 Gr. 72 
,, ,, 
18 n 

737 6r .  73 
P I  I t  

I. I. 

$1  1, 

742 Qr. 72  
I t  ,. 

759 Qr. 72 
I )  ,I  

760 Qr. 72 
39 st 
(9 I, 

777 Br. 72 
I>  ., 
IS D 

,, ,, 
9, )I 

792 Or. 72 
,, I? 

B P  8 1  

,, ,, 
,, ,# 

s ,, 

807 Or. 72 
11 ,, 
I *  ,, 
99 I I  

1 t  ,, 
(1 ,I 

Zenith 
Ohowed 

Distance 

a , #  

a 8 25.6 
25'3 

2 19 5'9 
6.4 
6.5 
6.7 

5 43 18.9 

t 51 8.7 
7'6 
8-9 
9 . a  
8.7 
9'2 

3 4 46.1 
47'0 

to 4 49.1 
49'6 
49'7 

a 31 39'8 
39' 7 
40' I 
39.8 

8 33 1'5 
1'5 

6 4 18.2 
18.3 

9 4 2  7.9 
7.6 
7'1 

2 30 aJ.3 
2.3 ' 2 
l.3'O 
22.6 
21.4 

3 I &  40'9 
40'8 
41 ' 6  
40'9 
41'1 
41.0 

9 3 56.6 
57'0 
56.4 
56.3 
56. a 
56.2 

Position8 
of 

Telescope 
duriug 

Obseroa- 
tion 

E, W 
W, E 

W, E 
R, W 
E, W 
W. E 

E, W 

E, W 
w, E 
W. E 
W, 'E 
&w 
En W 

E, W 
W, E 

W, E 
$, W 
E, W 

E 
W. E 
W, E 
E, W 

W, E 
E, W 

B. W 
w, E 

W, E 
EB W 
J% W 

E, W 
W, E 
\?', Ic 
w, 
E, w 

W, E 
E, W 
X, W 
E, W 
W, E 
w. 

E, W 
w, 
w, B: 
W, E 
E, W 
E, W 

Position 
of 

Azimuth1 
stud 

1889 

F a b . 1 3  
,, 16 

Feb. IS 
s 14 
,, 16 

17 

Feb. 15 

Fob. 18 
,, 14 
,, 16 
,, 16 
9 ,  17 
9 18 

Fob. 14 
3, 17 

Feb. 13 
,, 15 
,, 16 

Fob. 18 
s t  14 
,, 16 
1s 17 

Feb. 16 
,, 18 

Fob. 14 
,, 17 

Fub. 13 
9 15 
,, 16 

Fob. 13 
,. 14 
9 9  16 
,, 16 
,, I7 

Feb.. 13 
, 14 
, 16. 
,, 16 
,, 17 
,, 18 

Feb, 18 
, I  l.4 
,, 15 
,I 16 
,, 17 
, 18 

N.P.D. 

O I Y  

69 16 7.4 
7.3 

73 53 38.7 
38'7 
38.7 
38.7 

65 41 14.9 

73 15 41.6 
41.6 
41.6 
4 1 6  
41.6 
41.6 

68 19 45'6 
45.j 

8r a9 21.3 
la.'.; 
22.3 

53 56 12.3 
1%-a 
12.a 
1 

62 51 32'9 
32.7 

65 ro 15'0 
14.8 

61 42 26.0 
25'9 
2 5 . 8  

73 54 55'5 
55'5 
55'5 
55'5 
55.5 

68 5 51.6 
51'6 
51.6 
51'5 
51.j 
51.4 

80 18 29.1 
39-I 
ag-I 
29' r 
29.1 
a9.z 

1 N 
8 

N 
,, 
8 
3, 

N 

N 
,. 
k! 
,, 
,, 

N 
,, 

N 

s 

N 
B, 
8 

N 
8 

IV 
8 

N 
,, 
8 

N 
,, 
,D 

8 
,, 

N 
,, 
,, 
8 
,, 
,, 

N 
9, 

,, 
8 
I,  

,, 

I) 

Seconds 

each 

of Co-latitude 

Mean by 

o 

II 

33'0 
32.6 

32'8 
32.3 
32.2 
32.0 

33.8 

31.9 
34.0 
3a.7 
32.4 
3a.9 
32.4 

31.8 
32.5 

33.2 
32.7 
3a.6 

31.5 
32.5 
32'1 
31'4 

34'4 
34.2 

33.2 
3.3'1 

33.9 
3.3'5 
32.9 

33.a 
32'.z 
3"5 
31'9 
33.t 

31.5 
31'4 
33.a 
32'4 
32.6 
52.4 

12.5 
32.1 
32.7 
32.8 
32.9 

-1 
3 

... 

.~'8 

... 

3a.z 

... 

... 

34'3 

33'2 

33.4 

... 

31.6 

3 0  1 . 

Y 

... 

32'3 

... 

31'9 

... 

ja-8 

3a.4 

... 

... 

... 

32.6 

... 

0.7 

0.3 

0.3 

0.3 

1.3 

0.2 

0.2 

0.8 

0.3. 

0.1 

0.2 

0.9 

.;a*/ 0.1, 



ASTRONOMICAL LATITUDES. 
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0' 

f ?  '*' u4 
0 0 
ra 

a7 

28 

29 

a0 

81 

81  

83 

84 

86 

% 

I 7  

38 

39 

40 

Star O k e d  

812 Qr. 72 
19 11 

st 9 ,  

81 I, 

819 Gr. 72 
9)  ,, 

833 Or. 72 
a I> 

837 Or. 78 
1 18 

I I  8, 

IS PI  

860 ar. 72 
,( ,, 

852 Or. 72 
YI PI 

856 Or. 72 
)I I S  

868 Or. 72 
13 11 

873 Gr. 78 
I* I, 
9s *I 

o 11 

878 Qr. 72 
11 9 ,  

881 Gr. 78 
1 9  ,I 

15 I I  

11 ~s 

888 Gr. 72 
11 1s 

2 11 

91 01 

-* 11 

* 3 ,  

894 Qr. 72 
I* IS 

$1 I )  

I*  11 

896 Or. 72 

Date 

1889 

Feb. 13 
1 15 
,, 16 
,, 18 

Feb. 14 
,, 17 

Feb. 15 
rr 18 

Feb. 18 
r, 14 
r, 16 
1, 17 

Feb. 18 
,, 16 

Feb. 14 
I, 17 

Feb. 15 
,, 1s 

Feb. 13 
,, 16 

Feb. 14 
,, 15 
,, 17 

18 

Beb. IS 
,, 16 

Feb. 14 
,, 15 
,, 17 
I 18 

Feb. 13 
r,  l4 
11 15 
,, 16 
rm 17 
3 1  18 

Beb. 14 
I, 16 
,, 17 
IS 18 

Feb. 18 

Position 
of 

Azimuthal 
stud 

N 
,t 

8 
,, 

N 
8 

N 
8 

N 
,, 
8 
,I 

N 
0 

N 
6 

N 
6 

N 
9 

N 
,, 
8 
,, 

N 
8 

N 

s 
,, 

N 
I, 
,, 
8 
,I 
,, 

N 

,I 

B 

0 8 

0 . 1 6  

0.09 

0.49 

0.16 

0.0) 

0.16 

1 . 4  

0.64 

0.25 

0.16 

0 . 0 1  

0.16 

0'09 

0.25 

- 

N.P.D. 

0 1  u 

71 18 48.1 
48'1 
48.1 
48.0 

62 42 16.7 
16.5 

65 32 47'0 
46'8 

69 11 1 . 0  
1 . 0  
0 . 9  
0 . 9  

69 36 8 . 6  
8 .5  

6 9 '  53 22.2 
22'1  

68 8 2.2 
2 ' 1  

61 1 9  33.2 
31'9 

77 57 7 . 4  
7 
7'4 
7'5 

77  42 52.8 
52'9 

6 j  6 43'5 
43'4 
43'3 
43'2 

78 53 13 '5  
13'5 
13'5 
1.3'5 
'3'5 
13.6 

71 30 10.6 
10.6 
10.6 
1 0 . j  

68 15 4 1 . 5  

Positions 
of 

Telescope 
dur~ng 

Observs- 
tron 

W, E 
E. W 
E. W 
w, I 

E,W 
W, E 

1 ,  lV 
E, W 

E , W  
W, E 
W, E 
E, W 

W, E 
E, W 

E, W 
W, E 

E, W 
W, E 

E , W  
w, E 

w, E 
W, E 
E, W 
E, W 

W, E 
B, W 

w 
Ic,, W 
W, E 
WI E 

E, W 
W, E 
w, E 
w, 1 
R, W 
E, W 

E, W 
E, W 
W, E 
W, E 

W , E  

O2:;rtd 
Dintance 

0 1  I 

o 5 44'6 
45'3 
45 '3 
44'9 

8 42 17.3 
15.9 

5 51 47'2 
47'4 

z 13 31'8 
32. I 
31 .8  
32'9 

I 48 25.2 
25.1 

I 31 10.6 
11 .2  

3 16 30'3 
3 0 . 0  

l o  4 59.2 
60 .1  

6 32 34'3 
33'9 
34'7 
34'5 

6 18 19'7 
20. I 

6 17 49'9 
50'0 
50' 1 

50'3 

7 28 4z .o  
4 l . 3  
40'9 
41 .6  
40.6 
41.6 

o 5 3 8 - j  
37'7 
38.6 
h . 5  

3 8 52'5 

v 

0 . 4  

0 . 3  

0'7 

0 '4  

0.1 

0 ' 4  

1 ' 1  

0'8 

0'5 

0 . 4  

0 ' 1  

0 .4  

0 '3  

0 '5  

Beconda 

by 
each 

Observs. 

u 

32.7 
33'4 
3.3'4 
32.9 

34'0 
32'4 

34'2 
34'2 

32'8 
33'1 
32.7 
33'8 

33.8 
33-6 

32.8 
33'3 

32-5 
32'1 

32'4 
33'0 

.?.3.1 
33'5 
32.7 
33'0 

33 .1  
32'8 

33.4 
1.3'4 
33'4 
33'5 

3 1 . 5  
32.2 
32.6 
31'9 
32'9 
32.0 

3 3 . 1  
32.9 
32 .0  
32'0 

34'0 

. 

of Co-latitude 

Mean by 

North 
8Ur I 

Y 

33'1 

33.1 

34'2 

33'1 

33-7 

33'1 

31'3 

2 

... 

... 

33'4 

... 

... 

34'0 

South 
Star 

)I 

... 

... 

... 

... 

... 

... 

... 

... 

33'1 

33'0 

... 

32'2 

32.3 

... 
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0 

0.5 

0.4 

0'4 

1'2 

0.4 

0.1 

0.3 

0.2 

0'1 

0-3 

ova 

0'2 

0'5 

0 0 

0.15 

0.16 

0.16 

1-44 

0.16 

0.01 

0.09 

0.04 

0.01 

0.09 

0'04 

0'04 

0.25 

seconds 

each 
Obsena- 

ti00 

I 

33'0 
32'4 
34'1 
33'3 
33'7 
33.1 

33.7 
I 

3t-3 
33'9 
32.1 
31-6 

31.1 
31'6 
31'4 
31'4 

33'2 
32.9 

34.3 
33'2 
34.1 
33'9 

, 31'8 
33.3 

32'0 
3r.s 
33.3 
32-1 
32-4 
32'5 

33.3 
32-r 
32.6 
9.7 

33'7 
31.7 

33.1 
32.6 

32'0 
32.8 

32.9 
33.7 

33'3 
31'4 
31'7 
31'9 

Date 

1889 
Feb. 18 
,I 14 
,I 16 
II 16 
11 17 
rr 18 

Feb. 18 
,, 16 

Feb. 14 
IS 16 

17 
,, 18 

Feb. 18 
,I  14 
,, 16 
I, I7 

Feb. 15 
2, 18 

Feb. 18 
11 14 
,, 15 
,, 16 
tr 17 
,, 18 

Feb. 18 
,, 4 
r r  15 
Is 16 
,, 17 
tr  18 

Feb. 13 
,, 14 

16 
17 

Feb. 15 
,, 18 

~ e b .  18 
I, 16 

R'eb. 14 
1, 17 

Feb. 16 
1, 18 

F e b . 1 8  
1, 14 

16 
8s 17 

t i  
= m  Pa 
ul 

41 

42 

43 

44 

% 

46 

47, 

48 

49 

50 

61 

52 

63 

Polition 
of 

Azimuthal 
rtud 

N 
,I 

I* 
8 
,, 
91 

B 
8 

B 

,I 

N 

s 
11 

B 
8 

N 
n 
1, 
8 
11 

,, 

N 
,I 
8, 
8 
,, 
3, 

B 
I, 
8 
II 

N 
8 

N 
8 

N 
8 

N 
8 

N 
,, 
8 
I* 

stu Obserred 

901 Qr. 72 
I *  n 
II IS  

.I II 

I* n 
19 II  

918 Or. 72 
I# 11 

919 Gr. 72 
n IS 

I* I I  

I IS 

928 Qr. ?a 
8s 11 

JI II  

13 I* 

984 8r. 72 
38 11 

989 Gr. 72 
1s 11 

$ 9  1. 

II n 
11 II  

1s I( 

948 Or. 7a 
I, IS 

19 n 
,I ,I 
I)  IS 

JI DI 

965 8r .  72 
,, ,J 
11 I1 

11 89 

968 Qr. 78 
IJ 11 

967 Or. 72 
IS I, 

970 Or. 72 
I PI 

975 Or. 72 
8) 11 

980 Qr. 72 
II  19 

I* 18 

I I  o 

of Co-latitude 

Mean by O E z ?  

. I  I 

o 24 61.0 
61.6 

g:; 
61.3 
60'7 

4 51 53'7 
54.1 

6 4 6.0 
5'4 
6.3 
6.8 

1 39 27.8 
17'3 
17'5 
27.5 

6 34 35'4 
35'3 

s 41 34'7 
33'7 
34'6 
34'5 
32'4 
34'0 

5 37 7'2 
8.0 
5'9 
7'1 
6.9 
6.8 

I I 1 1  
20'4 
19'9 
20.8 

6 4 57'8 
59'9 

o 18 0.4 
0'9 

q 18 40'0 
39'3 

I 48 36.5 
37'4 

3 3 26.1 
28.1 
17.8 
27.6 

Positions 
of 

Teleaaops 
during 

Obaerra- 
Bon 

E,W 
W, E 
w ,  E 
w ,  
Es W 
Es W 

Wl E 
E, W 

E, W 
& w  
W, E 
WI E 

E, W 
W, 8 
W, E 
EI W 

WI 1 
El W 

W, E 
E, W 
E, W 
E, W 
w, 1 
W, E 

R,w 
F, E 
We E 
W, E 
E, w 
E* W 

W,E 
E, W 
E, W 
W, E 

E, W 
W, E 

E, W 
W, E 

m, E 
E, W 

W, E 
E, W 

W, 1 
E, W 
E, W 
WI E 

- 
North 
BW 

u 

... 

33-9 

... 

... 

33.1 

33.4 

... 

... 

... 

... 

... 

33'3 

... 

N.P.D. 

0 ,  II 

71 49 34.0 
34'0 
34'0 
34'0 
34'0 
33'9 

66 31 40'0 
39-9 

78 11 38.3 
38.3 
38.4 
38.4 

73 3 58'9 
58.9 
58.9 
58.9 

64 49 57'8 
57.6 

65 42 59.6 
59'5 
59'5 
59'4 
59'4 
59.3 

77 1 39'2 
39'2 
39.2 
39'1 
39-3 
39'3 

72 41 52'5 
52.5 
52.5 
52.5 

77 29 31'5 
31.6 

71 41 33'5 
33.5 

75 43 12'0 
I 

69 3; ;6.4 
56-3 

74 27 59'5 
59'5 
59'5 
59'5 

8011th I star 

I 

33'1 

... 

32.2 

31'4 

... 

... 

32.3 

3 

327 

32.9 

32'4 

... 

32'1 



ASTE1OBO~CAL LATITUDES. 

272. Ramgir-Co-latitude 71" 24' + 
T 

Seconds 

by 
each 

obseru'- 

u 

31'9 
34.1 

31'7 
32.9 

33-4 
33'2 

34.2 
33.8 

34.5 
34'5 
34'7 
34'0 

31'9 
32'6 

32.4 
32.9 

32'9 
32.a 
33'2 
33'7 
33'0 
33'1 

32.5 
33'1 
31'9 
32'7 

33'9 
33'4 

33.8 
34-4 
3.3'7 
34.3 

31.8 
31.3 

33.0 
31.8 

33'5 
33.4 

34'5 
34.5 

N.P.D. 

D I I  

75 5 18'9 
19.0 

75 17  41'6 
41'7 

80 7 26.9 
17.0 

61 53 54'1 
53'9 

66 13 57'7 
57'7 
57'6 
57'6 

75 13 15.8 
15'8 

78 g r  8.8 
8.9 

64 39 36.4 
36.4 
36'3 
36'3 
36'3 
36.2 

82 3 56'3 
56.4 
56'5 
56'6 

64 U 34'1 
34'0 

68 51 12.5 
12.5 
11.4 
12.4 

73 57 55'4 
55-4 

78 51 39'5 
39.6 

71 56 7'3 
7'4 

70 58 51'1 
51-a 

Zdl  
Z "  .- 
$2 
m 

54 

65 

56 

57 

38 

69 

60 

61 

62 

62 

64 

66 

66 

e'i 

68 

o 

1.0 

0.3 

0'7 

0 . 5  

0.9 

0.2 

0.s 

0.5 

0'3 

0'1 

0'6 

1.0 

0'3 

0'9 

1.0 

. . 

1.00 

0.09 

0.49 

0.a; 

0.81 

0.04 

0.01 

0.25 

0'04 

0'04 

0-36 

1.00 

0.09 

0.81 

I-00 

of Co-latitude 

Mean by Btar Observed 

989 Qr. 72 
,I 11 

996 Or. 72 
19 11 

997 Gr. 72 
91 I I  

1007 Br. 72 
1, $1 

1012 Or. 72 
1, I ,  

1 9  I t  

IS I) 

1014 Gr. 72 
IS II 

1016 Gr. 72 
*I sq 

1023 Gr. 72 
I, ,I 

II n 
3, 11 

I, 1s 

I I  81 

1086 Qr. 72 
3 9  9 

I* D O  

I* w 

1039 Or. 72 
?, s t  

1046 ~ r .  7a 
1) I# 

I* n 
II DD 

1043 a r .  72 
I I, 

1060 a r .  7% 
ID II 

106l Qr. 72 
#I ID 

1066 Qr. 72 
ID ID 

North 
Star 1 
u 

... 

... 

... 

34'0 

34'4 

... 

... 

33'0 

... 

33'7 

34.1 

... 

... 

... 

34-5 

South 
Btar 

x 

33.6 

31'3 

33'3 

31.8 

3%-7 

... 

32.8 

,.. 

... 

31.6 

31'9 

33.5 

... 

Obrewed 
Zenith 

D~~~~~~ 

0 1  u 

3 40 56.0 
54'8 

3 53 9'9 
8.8 

8 42 53'5 
53'8 

9 30 40'1 
39'9 

5 10 36.8 
36.8 
37.1 
36.4 

3 48 42.9 
43'1 

7 17 36.4 
36-0 

6 44 56.5 
55.8 
56.9 
57'4 
56' 7 
56.9 

10 39 13'8 
23'3 
13 -6 
'3'9 

6 39 59'8 
59'4 

a 32 11.3 
11.9 
11.3 
21 -9 

1 3 3  23'6 
aq' I 

7 zf g:: 

1 31 33'8 
34'0 

0 35 43'4 
43'3 

Data 

1889 

Feb. 13 
,, 16 

Beb. 14 
*I 17 

Beb. 15 
1, 18 

Beb. 15 
,, 18 

Beb. 13 
I 14 
,, 16 
I* 17 

Feb. 15 
,, 18 

Feb. 13 . 16 

Beb. 13 
r,  14 
11 15 
$ 8  16 
1, 17 
,I  18 

Feb. 13 
,, 15 
,I 16 
rs 18 

Feb. 14 
81 17 

Feb. 13 
I, 14 
,, 16 
,I 17 

Feb. 16 
,, 18 

Feb. 14 
ID 17 

Neb. 16 
,I 18 

Beb. 14 
,, 17 

Position 
of 

Azimuthal 
stud 

N 
6 

N 
8 

N 
i3 

N 
8 

N 
1, 

6 
I, 

N 
8 

N 
S 

N 
I, 

,n 

8 
I, 
,, 

N 
1, 

8 
1, 

N 
8 

N 
,. 
B 

N 
S 

N 
8 

N 

N 
8 

Poritionr 
of 

Telescope 
during 

Obsews- 
tion 

E, W 
w, E 

W, 1 
E, W 

E, W 
w1 

W, 
E, W 

W, E 
E, a 
E. W 
W, E 

E, W 
w, E 

E. W 
WI E 

W , E  
w, 
W, E 
1, W 
E, W 
E, W 

E, W 
I% w 
w, 1 
WI E 

ES W 
W, E 

W, E 
W, E 
E, W 
EI W 

W , E  
En W 

E, W 
W1 a 

E, W 
wl 

W, a 
W 



AB8'J!BACTS AND SUMMABIES OF OBSEBVATIOWB AED BEBULTB. 

272, Ramgir-Co-latitude 71" 24' + 

8umma1y. 

No. of North Btars 39 No. of South Stan 30 
No. of observations 208 

0 1 .. If 

Co-latide by North Stam 71 24 33-47 + 0.063 

>r South ,, 71 24 32-61 f 0.062 

Correction for Reight above %-level + 0.06 

Pmitiom 
of 

Telewpe 
dumining 

Obaena- 
lion 

Olwbned 
%nith 

Dirt.ncr 

'2; 59'7 
60.4 

Final Co-latitude 7P 24' 33".10 

6 ,  

Z Z  .- 
k %  

m 

69 

0 f w W 

htronomieal Latitude (A) = 18 35 26-90 f 0.094 

Data 8br Ohmod 

- 

1090 Qr. 72 
o n 

Mean by 

oboema- North South 

Geodetic Latitude (G) = 18 36 26.12 

Poeitien 
of 

~ z i m a t ~  
stud 

Deflection of plumb-lk (A-Q) r f 0-18 

<;:: ; 0 I f  

74 4& 8 
3 2 . 9  

3:I 
3 2 ' 5  

; 

... 

f vu by N. 8- = 13-24 
P w by B. Btur  = 3-31 

0 . 2  32.8 0.04 



AS!l'EONOMICAL LATITUDES. 

273. Ranj it garh-Co-latitude 5 7" 24' + 
Latitude ... 32' 35' Instrument-Zenith Telescope 

is. 
Longitude . ... 74 40 Mean Height of Barometer 28.91 , 
Height . . . 900 feet Mean Temperature 72'3 

0bseroe-r-Lieut. H. M. Cowie, R.E. 

d 
2 .'j 
.- 
& %  
m 

1 

2 

9 

4 

6 

6 

7 

8 

9 

10 

11 

1% 

Stam Oboerred 

608 & 611 Newcomb 
IS 1, I I  

621 & 683 Newoomb 
11 n t( 

533 & 644 Newoomb 
$8  I, 11 

546 k 568 Newcomb 

646 & 671 Newcomb 
I)  19 I ¶  

675 t 683 Newaomb 
ID 1 13 

584 t 687 Newoomb 

623 & 634 Newoomb 
I S  ,I D. 

634 & 648 Newoomb 
II PI DI  

666 & 660 Rewcomb 
o 11 II 

688 & 697 Newcomb 
n II 1, 

701 & 703 Newcomb 
I) ,, I )  

Data 

1901 

Apr. 6 
II 7 

Apr. 6 
9 ,  7 

Apr. 6 
II 7 

Apr. 7 

Apr. 6 
,, 7 

Apr. 6 
I, f 

Apr. 6 

Apr. 6 
11 7 

Apr. 6 
,, 7 

Apr. 6 
II 7 

Apr. 6 
I S  7 

Apr. 6 
I S  6 

!&itf 
DiNno* 

I 

15 53 

t o  49 

11 za 

zo 32 

ao 25 

21 48 

10 36 

8 39 

8 49 

23 21 

8 38 

24 31 

Pwitions 
of 

Telaacope 

&~IIII- 
tion 

E, W 
WI 1 

W, E 
E, W 

E, W 
W, E 

El W 

W,E 
Es W 

W, E 
EI W 

E, W 

W, E 
1, w 

El W 
W, E 

E, W 
w, E 

E, W 
W1 E 

W, E 
El W 

a Mean 
of N. P. Db 

O I  I 

58 3 48'79 
48'73 

57 18 51-51 
51-43 

57 51 36.88 
36.81 

57 a8 14-14 

57 31 8.11 
8-02 

57 7 53-98 
64'88 

56 5; 58.84 

57 7 26.89 
26';5 

57 17 2-30 
2.14 

56 51 3-58 
3'33 

57 40 13.87 
'3'57 

57 36 40'50 
40'40 

u 

0.26 

0-41 

0 . ~ 9  

0-02 

0.08 

0.33 

0.17 

0.34 

0.61 

0.28 

0.30 

oaa (  

Pvu 

0-06f6 

o.rr7; 

0'0j89 

o-oooa 

o -ooq  

oSro8q 

o'oaoi 

o a 0 8 q  

0.2605 

0.0;84 

O ~ ~ X I  

0.0016 

; 
1-0 

0-7 

0.7 

0.5 

0.7 

1-0 

0.7 

0.7 

L 

0.7 

1.0 

1'0 

1.0 

Half of the Co-latitude 
Observed 

Diffemnce of 
Zenith Di.tmcen b:bz::-h y,n 

a 

- 38 54.97 
55.15 

+ 6 1.92 
2-83 

- 26 43-91 
42.32 

- 3 20.68 

+ 3 45-55 
45-04 

+ 16 58'37 
58.98 

+ 26 54.43 

+ 17 z5'gj 
26.60 

+ 7 51.00 
50'21 

+ 33 49.44 
49'96 

- 15 20.67 
10.49 

- 11 46.86 
47.24 

ration 

" 
53.82 
53'58 

53.43 
54-36 

52.97 
54.49 

53-46 

53.66 
53.06 

52-35 
53'86 

53.27 

52.84 
53.35 

53-30 
52'3.5 

53-02 
53-29 

53-20 
53.08 

53.64 
53-16 

I 

53-70 

53-85 

53-73 

53.46 

53-36 

53.11 

53-27 

53-10 

52.83 

53-16 

53'14 

53'40 



ABSTBACTS AND SUMBURIES O F  OBSERVATIONS AND RESULTS. (425) 

213. Ranj i tgar h-40-lat i tude 57" 24' + 

Summa y. 

No. of pairs 15 
No. of observations 27 

6 

.- 
6 %  
m 

13 

14 

16 

Mean difference between observatiotia taken E, W and those taken W, E = + 0". 16 

Observed Co-latitude (weighted mean) 57" 24' 53". 44 _f 0"-065 

Correctior~ for Height above Sea-level + 0".04 

Final Co-latitude 67" 24' 63".48 

Positions 
of 

Telescope 

:;dm%- 
tion 

E. W 
W, E 

E, W 

W, E 
E, W 

Stan  Obnerred 

708 k 712 Newcomb 
3s 9 9  9, 

716 Newc. & 1881 Or. 80 

74G 8 749 Newcomb 
?a ,I I 

0 t tI V 

Astronomical Latitude (A) = 32 35 6.52 +Os065 

Becondr of 
Co-latitude 

Geadetic Latitude (G) = 32 35 12.11 

& 
I 

Y Mean 
of N. P. D's 

0 ,  " 
56 57 9-47 

9'3.3 

57 31 14.60 

57 44 27-04 
16-90 

Date 

1901 

Apr. 6 
11 6 

Apr. 6 

Apr. 6 
,, 6 

Deflection of plumb-line (A - G) = - 5.59  

Half of the 
Observed 

Difference of 
Zenith Distances 

, ,# 

+ 17 43.56 
44'20 

- ; ~ 0 . 3 7  

- 19 3.;'.14 
31-89 

E:tif 
Distances 

D I 

11 59 

17 34 

16 4 

M b~z,","h 
vatron 

P - 1 2  / 2prV - 1.6239 

o 

0.06 

0.89 

0.42 

P o w  

0.0036 

0'5545 

0.1764 

1.0 

0.; 

1.0 

5.3'13 
53.53 

54-33 

~,3 '7o 
54.01 

I 

53'38 

54-33 

j3.86 



ASTRONOMICAL LATITUDES. 

Lalitude ... 18' 32' Instrument-Zeuith Telescope 
in. 

Longitude ... 83 36 Mean Height of Barometer 29.02 

Height .. . 874 feet Mean Temperafure 71'-4 

Observer-Lieut. E .  A. Tandy, R.E. 

6 
.: 

2 %  .- 
2% 
m 

1 

2 

3 

4 

5 

G 

7 

S 

9 

10 

11 

12 

13 

14 

I5 

Stars Observed 

156 & 160 Qr.80 
?a , I  ) I  

168 & 181 Gr. 80 
I I  I )  

188 & 194 Qr. 80 
)D 15 I ,  

219 & ?39 Qr. 80 
I ,  I )  I )  

261 k 273 Or. 80 
* 1 ,  ,$ 

290 & 296 Gr. 80 
8 ,  11 P I  

342 k 368 Gr. 80 
8 s  *I  9 1  

368 Sr 369 Or. 80 
,I I S  I t  

3 7 4 L 4 0 3 G r . 8 0  
,B t~ ,, 

-U)G k 412 Or. 80 
9 1, I I  

412 k 419 Gr. 80 
I, I I  I 

419 9 464 Gr. 80 
,P ) I  

517 k 539 Gr. 80 
I t  91 ,, 

630 & 664 Gr. 80 
s 11 I ,  

677 k 680 Or. 80 
I 9  I ,  I ,  

Date 

1898-93 

Jail. 2 
1 9  5 

Jan. 2 
5 

Jan. 2 
13 6 

Jan. 2 
,, 5 

Jan. 2 
8 5 

Jan. 2 
s t  5 

Jan. 2 
1, 5 

Jan. 2 
,, 5 

Jan. 2 
, 5 

Jan. 2 
6 

Jan. 2 
P 5 

Jan. 3 
,, 6 

Dec. 31 
Jan. 3 

Dee. 31 
Jan. 3 

Dec. 31 

i 3 

Mean of 
Zet,ith 

Distances 

Positions 

Telescope 

:::;I- 
Mean 

of N. P. D'r 

tion 

* I "  

71 23 4i .83 
48.01 

71 42 9.66 
9'83 

71 30 0.08 
0.26 

71 42 4.10 
4.16 

71 39 16.68 
16.8.3 

71 l o  38.95 
39'08 

7 1 1 2  4.64 
4.74 

71 a3 a.Rj 
2.95 

~ 1 . ~ 4 4 1 . 1 a  
4 1 . 2 ~  

71 j o  53.00 
j3.10 

71 43 52.62 
52'72 

71 8 51.20 
51.26 

71 31 9'09 
9'14 

71 31 16.12 
16.ao 

71 32 30.02 
30'09 

. , 1 
12 40 

13 11  

16 36 

o ar 

I 2 7  

I 30 

10 26 

l o  37 

I ro 

8 48 

8 g j  

2 1  43 

5 54 

3 2 0  

3 j 

Seconds of 
Half of the Co-latitude 

Observed 
Difference of 

I.:, W 
W, E 

TV, E 
E, FV 

E, W 
W, E 

'T, E 
E, W 

E, W 
W, P 

W, E 
E, W 

W, E 
ED W 

E, W 
W-, E 

W , E  
E, \V 

E, W 
W, B 

W, E 
E, W 

W, E 
E, W 

E. W 
W, E 

W, E 
E, W 

E , W  
W, E 

p, 

1.0 

1-0 

1.0 

1-0 

1.0 

1.0 

0.7 

0'7 

1.0 

0-7  

0.7 

1.0 

1'0 

1.0 

1 .0  

a 

0.12 

0.77 

1-05 

0.36 

0.99 

0.69 

0.87 

0'34 

0.95 

0'54 

o ' j q  

I 

o . o j  

1.09 

0.66 

bt Zenith Uiabnees b~b:,"t-h Mean 

P o w  

0.0484 

0'5939 

I - ~ o a j  

0-1296 

O'$~OI 

o.4;61 

0-jz98 

0 . 0 9  

o - p z j  

0'rO)I 

0.m41 

1.4641 

0-ooaj 

1 .15 '  

6'4354 

Y 

55'46 

54-47 

54-19 

54'88 

56-13 

55-93 

56.11 

54.90 

j6.19 

55-78 

55.78 

56-45 

55.19 

54-15 

j4 ' jS  

, C 

+ 4 9.52 
7 . j6  

- I I 
14.62 

- 2 5.21 
6.76 

- I 9-33 
9.28 

- 11 19.78 
21.28 

+ 17 17.46 
16'36 

+ I; 51.77 
51.06 

+ 4 52..38 
51.62 

- 6 45-33 
44.63 

- a 56.46 
58.09 

- 15 56.36 
57'43 

+ 19 6-47 
3 '96 

- 3 14.40 
13.46 

- 3 a2.76 
21.27 

- 4 3j .80 
-3j .1  j 

j j . . Z j  
j j a j 7  

53-72 
j j ' 2 1  

54.87 
5.3'50 

54'77 
j4.98 

56.90 
j j ' j j  

56.41 
4 4  

56-41 
5j.80 

j j '2 .3  

54.57 

55.79 
j6. jg 

56.54 
5j.01 

56.26 
j j '29  

57.67 
5 j . z ~  

54.69 
j j . 68  

53.36 
54.93 

54.22 
54.94 
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65 27 1-30 
1-29 

65 12 39'43 

6 5 1 6  8-72 
8-14 

64 55 1 . 7 1  

1-73 

64 4: 54.01 
54.03 

65 13 42'28 
42.30 

65 19 34.92 
34-94 

64 59 58.69 
58.71 

6 j  8 46.1; 
46-19 

65 I 57'12 
57'15 

65 17 57.87 
57-91 

65 3 12.91 
12-96 

65 15 49-70 

6 5 1 ~ 3 7 ~ 2 0  
37'97 

65 2 46.65 
46.71 

UisL.YEes 

0 1  

20 24 

20 g 

14 45 

9 o 

8 53 

16 17 

16 11 

7 7 

8 48 

3 6 

2 50 

4 I 

4 13 

8 40 

13 54 

;;;ng- 
tion 

W, E 
E, W 

W, E 

W,E 
E, W 

W, E 
E,W 

W, R 
E, W 

W, E 
E, W 

W, E 
E, W 

E, W 
W, E 

R, W 
W1 E 

W, E 
E, W 

E, W 
W, E 

W, E 
E, 'A' 

W, E 

E . W  
W, E 

R,W 
W, E 

o ' w  

0'54 

0.11 

0'29 

0.57 

0.10 

0.54 

0'40 

0.13 

0'37 

0'47 

0.08 

0.42 

0'39 

0.0.) 

D N  

- 24 27.39 
27.42 

- 10 6-08 

- 1 3  3j.04 
34-87 

+ f 30'53 
31.22 

+ 14 39'33 
39.26 

- I I  7-94 
8.66 

- 17 1'33 
1'83 

+ a 36'58 
34-60 

- 6 "'17 
12-16 

+ o 37.11 
37'14 

- IS  13'39 
13'69 

- o 39.08 
39.18 

- 13 15-39 

- 2 0  3-59 
3'89 

- o 11.78 
12.89 

a 

33.91 
33'87 

33'35 

33-68 
33.87 

33-14 
33'95 

33'34 
33-29 

34'34 
33'64 

33'59 
33'11 

.Zj'27 
33-31 

.W'OO 
34-03 

34.23 
34'29 

34-48 
34-13 

33'83 
33.78 

34-31 

33.61 
33'38 

33.87 
33-83 

a 

33'89 

33-35 

33'58 

33-60 

33-32 

33'99 

33'35 

34-29 

34-02 

34.26 

34-36 

33-81 

34.31 

33-50 

33.85 

0.7 

0'5 

1.0 

0 - 7  

0'7 

0.7 

0 '7  

1.0 

1.0 

0.7 

0-7 

0'7 

0.5 

1'0 

1'0 

o.oooo 

0'1458 

o .ol t r  

0.0589 

0.2274 

o.oofo 

0'2041 

0.~600 

0.0169 

0.0958 

oe1j46 

0'0045 

0.0882 

0'152L 

0'0016 

. 



(132) ABT&ONOMICAL LATITUDES 

275. Roj h ra-Co-latitude 65" z' + 
- 

.".a 
?, 2 0 
ra 

48 

49 

60 

61 

62 

63 

M 

65 

66 

67 

68 

59 

60 

61 

82 

P 

Pow 

0.0370 

0-0256 

1-5129 

o-0:17 

0'2601 

0'0lg6 

O ' O I ) ~  

O'O;Z9 

0.0361 

0-0179 

0.0180 

0.0201 

o ' d o  

o'ogoo 

0.0389 

4 

Btur O ~ d  

15416r.80k695Newc. 

1566 k 1671 Or. 80 
,I 11 IY 

1685 C)r. 80 k 623 Newc. 
11 9 ,  11 3s 

684 k 628 Newcomb 

641 Newc. k 1662Qr. 80 
II  IS I ,  IS 

6 6 7 k 6 i 3  Newcomb 
1s st  * I  

683 & 894 Newcomb 
I I  I I  u 

699 & 708 Newcomb 
13 IY 1, 

713 & 718 Newcomb 
I( I# I )  

720 k 728 Newcomb 
11 9 )  8 9  

728 k 739 Newcomb 
11 IY IS 

1620 & 1628 Newcomb 
II  r) I*  

1520Jr1534Newcomb 
1s I( 1, 

1, SY I Y  

3908 Gr. 80 dr 1562Newc. 
II 11 91 

1661 & 1683 Newcomb 
98 I II 

P 

PC 
I 

2 3  .- 

0.7 

1.0 

1.0 

0'7 

1.0 

1'0 

1'0 

1'0 

1-0  

0.7 

0.7 

0.7 

0.8 

1'0 

1'1 

c 

0.23 

0.16 

1-23 

0'32 

0'51 

0.14 

O ' I Z  

0-23 

0'19 

0'16 

0 . 2 0  

0.17 

0.10 

0'30 

0'18 

D~ 

1W)O 

Deo. 19 

Doc. 18  
,I  19 

Deo. 18  
9 19 

Deo. 19 

Dec. 18 
19 

Dee. 18 
ss 19 

Dee. 18 
,, 19 

Doc. 18 
,, 19 

Dea. 18 
*I 19 

Dm. 18 
,I 1s 

Dec. 18 
91 19 

Dec. 13 
r~ 16 

Doc. 13 
,, 16 
IY 17 

Dec. 13 
19 10 

Deo. l a  
,, l6 
, 17 

Mmn 
of N. P. D'B 

0 1  R 

645519 '13  

64 59 50.00 
50.08 

65 19 52-38 
51.48 

64 58 s o - l z  

65 24 4-84 
4'95 

65 16 24.23 
34-35 

65 30 41-95 
42.10 

65 14 41.07 
41'21 

65 12 4-59 
4'75 

64 51 34-32 
34.48 

64 36 r a . 2 ~  
11-39 

64 99 41.43 
41-63 

65 027.42 
27.62 
27.68 

65 24 7.60 
1-75 

65 rg 16-20 
16..35 
16.40 

-- 

tyzE 
Di.t.nesB 

o I 

9 44 

I 36 

o 17 

16 30 

7 11 

17 16 

o 47 

20 17 

8 50 

18 34 

18 19 

16 28 

16 49 

23 53 

6 7 

Half of the 
Obeewed 

Difference of ' 
%tilth D ~ ~ U I C ~ B  

, e 

+ 7 14-53 

+ a 43-84 
43.54 

- 17 6 
18-31 

+ 3 43-35 

- 11 31-58 
31'46 

- 13 50'08 
50.44 

- 28 8-15 
8'37 

- 1 2  I 
6.91 

- 9 30'7.3 
31'31 

+ 10 59.43 
59.21 

+ 26 21.69 
21-07 

+ 2 1  52.81 
5z .z j  

+ 2 6 - 6 1  
6.28 
6-43 

- 21 33-10 
33'77 

- 16 42-04 
42.25 
41-48 

Pmitiow 
of 

T e l ~ ? o p  

ii~nkp,~ 
tion 

E,W 

E, W 
W, 

W,E 
En W 

W, E 

W, E 
E, W 

JC,W 
W, E 

W, E 
BY 

E, W 
Ws E 

W, E 
By W 

E, W 
W, E 

W, E 
E, W 

W, E 
& w 

W , R  
E. W 
W, E 

E. W 
WP E 

W, E 
Et W 
W, E 

&condo of 
Co-lstituds 

b:bse -h 
r J lon  

m 

xean 

n 

l i  
33'66 

33-84 
33.61 

36.06 
34.17 

33'57 

33-26 
33-49 

34.15 
33'91 

33'80 
33';3 

33.93 
34-30 

33-86 
33.54 

33.75 
33-;0 

33.91 
33.46 

34.24 
3.3'88 

34.04 
3.3'90 
34-10 

34.40 
33'98 

.zqa16 
34'10 
33-92 . 

33'66 

33-73 

35'12 

33-57 

33-38 

34'03 

33'77 

34'12 

.33'70 

33.73 

33-69 

34'06 

33'99 

34'19 

34.07 



ABSTRACTS AND SUMMARIES O F  OBSERVATIONS AND RESULTS. (433) 

275. Roj h ra-Co-latitude 65" 2' + 

Summary. 

No. of pairs 644 
No. of observations I27 

Mean difference between observations taken E, W and those taken W, E = + OH.05 

d 
2 .: 
5 .- 
k %  
P 

63 

Observed Co-latitude (weighted mean) 65' 2' 33".89 + OH-032 

Stan Observed 

3959 & 4013 Gr. 80 

4036 Gr. 80 br 44 Newc. 

Correction for Height above Sea-level + OK.02 

Final Co-latitude 66" 2' 33".91 

- 

1900 

Dec. 22 

Dee. 22 

0 I H I 

Astronomical Latitude (A) = 24 57 26.09 &- 0.032 

Geodetic Latitude (G) = 24 57 26-28 

Mean 
of N. P. D's 

0 I I 

65 19 17-26 

65 13 4.67 

~ ~ ~ ~ t ~ E  
Distances 

0 I 

6 7 

18 27 

Deflection of plumb-line (A- G) - - - 0.19 

- 
Half of the 

Observed 
Difference of 

Zenith Distances 

, m 

- 16 42.89 

- 10 31-08 

Positions 
of 

Teiescope 
during 

Observa- 
tion 

W, E 

E, W 

Seconds of 
Co-lati~ude 

p, 
I 

bzbz$h .- 
vation 

0 

0.48 

0.30 

P o 0  

0.1613 

0.0630 

0.7 

0.7 

34-37 

33.59 

LPov- 5.3763 L P  = 53'4 

X 

34'37 

33'59 



ABTRONOMICAL LATITUDES. 

276. Sal i m pu r-40-latitude 62" 13' + 
Latitude ... 27' 47' Instrument-Zenith Sector No. 1 used aa Zenith Telescope 

in. 
Longitude ... 78 33 Mean Height of Barometer 29.27 

Height .. . 645 feet Mean Temperature 61O.5 

Observer-Captain G. P. Lenox Conyngbam, R.E. 

Becondr of 
Co-latitnde 

bzbt~-h 
vation I 

i. 

~2.91 
24'14 23'53 

24'07 
24-06 24.06 

23.10 
2.~~1'1 
23.16 
~ 3 . ~ 6  23'23 

24-58 
23.94 24.26 

23.81 
24-25 
24.52 
13-45 2 0  

24.88 
2.3'73 
25.45 
23.90 
24.54 
2.3'88 
2.3'95 
23.73 24-16 

14-88 
23-16 
2.3.89 
23-71 
23.24 
23-78 
23.56 
1.3'19 
23.10 
2.3'59 
23.54 
23.61 23.62 

13.77 
24'05 
23.01 
13-40 23.56 

23'83 
23-14 
23';8 , aj.71 23-69 

Half of the 
Observed 

Difference of 
Zenith Diatone~ 

, i. 

- a 9.98 
8.75 

+ 7 47'25 
47.23 

+ 2 16-66 
16-73 

+ I 26-16 
16.47 

- f 55-53 
+ lo 31.02 

+ 7 13.18 
13.65 

+ o 26.24 
25.21 

- 13 53'93 
55'04 - 10 59.05 

1 1  0.5.; - 13 14.29 
14.89 - 16 9.19 
9.36 

- 6 I.~..ZO 
14 96 - 7 56.64 
56'75 - 0 50'42 
49.82 - 6 37.89 
38.46 

+ I 44.17 
44'ib 

+ 9 1j.05 
15-18 

- 17 I 

2.3'96 - 19 .31.99 
31.53 

+ 7 m.;q 
20.43 - a 51'il 
51.69 

$ .2 
- E L  
.S - c o 

m 

1 

2 

3 

4 

5 

(j 

7 

8 

9 

PC 
I - t? 
to .- 
- ;  

1'0 

1.0 

1.5 

1.5 

1.5 

2.0 

3.0 

r . 5  

1-5 

o f r r D , 8  

0 1  x 

62 15 32.89 
3l.89 

62 5 36.82 
36.83 

62 r r  6.44 
6-41 

62 1 1  57.00 
56.99 

62 21 20.11 
252.92 

62 6 10.63 
10.60 

62 12 58.28 
58.14 

62 27 18.81 
18.57 

62 24 24.50 
24'4.; 

62 a6 .38-8,3 
.18'7i 

62 29 .3.%.14 
33'09 

62 19 38.18 
2 

62 21 20.53 
20'47 

62 14 13.66 
13.60 

62 ao 1.6j 
I 'G.; 

62 1 1  98.83 
38.8.~ 

62 4 8.40 
8.43 

62 30 48.08 
48.01 

62 32 55.00 
54'93 

62 6 3.09 
3'01 

62 16 15.49 
15'40 

5ztif 
Di8tnncea 

o r 

12 16 

9 23 

1 1  20 

1 1  20 

15 21 

7 59 

1 1  35 

1 1  42 

o 32 

o 29 

0 27 

0 29 

o 39 

o 37 

o 30 

o 25 

o 16 

o 24 

5 40 

5 38 

3 4 

2 53 

Stars Obnerved 

846 & 872 Qr. 8 0  
1, 11 

888 & 916 Qr. 80 
I ,  I*  

962 & 978 Or. 80 

6i2 6: 984 f fr . 'b  
>, S I  

3023 & 1064 Gr. 80 
1672 b: 1686 Gr. 80 

1133 & 1179 Gr. 80 

1 Jr  1 8  r .  
I *  I, II 

1223 & 1240 Gr. 80 

1 2 k  b: l ib3 ~ r . " 8 0  

1963 b: lifl Gr."80 

12+1 & i i i 3  ~ r . " 8 0  
I I,  I t  

1287 & 1343 Qr. 80 

13';3 C 1&4 ~ r . " 8 0  

1 i i4  Jr 1i i7  (fr."80 

14i7 & ljil G~."BO 

I 5 Q *  

1465 6r l?i;7 ~ r . " 8 0  
1, 1, 

1450 k 1465 Or. 80 

I&? dc 126.5 Qr.'bO 
, I  , I  

1190 Sc 1511 Or. 80 

9 b: 1 1 1  0 
:I 3 ,  'I 

c 

0.21 

0.31 

0.51 

0'52 

0'17 

0.52 

0.12 

0.18 

o.05 

Positions 
of 

Telaeop 
during 

Obserra- 
tion 

E. W 
W, E 

W, E 
J4 W 

E. W 
W, g 
E, W 
w, lc 

E. W 
El W 

E W 
W, lt 
E, \V 
\V, E 

E, W 
\V, E 
W, E 
E, M' 
E, W 
W, F: 
IV, E 
E, W 

W, E 
E, \V 
15, IV 
IV, E 
IV,  E 
X. m 
E:, IV 
W, E 
IV ,  E 
I < ,  \V . V 
\V, E 

E, IV 
W, E 
E, \V 
\V, E 

IT, E 
E. w 
W, E 
E, W I 

, ,  

1900 

Peb. 27 
,, a 

Feb. 27 
1, 28 

Feb. 3 
, 28 
,, 37 
r r  28 

Feb. 28 
,, 28 

Feb. 27 
,, 28 
,, 27 
1, 28 

Mar. 1 
,, 2 
,, 1 
,, 2 
,, 1 
8 ,  2 
,, 1 
,, 2 

,, 1 
,t 2 
,, 1 
1, 2 
,, 1 
9 2 
,, 1 
9, 2 
,, 1 
9 2 
,, 1 
,# 2 

Uar. 1 
,, 2 
,, I 
, 2 

Mnr. 1 
1, 2 
,, 1 

I " 

2 

P a n  

O.OMI 

0-icy 

0.390, 

0.40j6 

0.1094 

0.5408 

0.0432 

0.0486 

o.oo3S 



I 

ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (435) 

276. Salimpur-Co-latitude 62" 13'+ 

$ a 
.- 2" 
:% 
m 

10 

11 

12 

13 

1 

15 

16  

1: 

18  

19 

20 

21 

22 

23 

Stan Obsemed 

1520 Sr 1654 Qr. 80 

1dk4 k 1i99 ( t r . ' b  

lib k 1l85 Gr.'&0 

l&35 & 1i99 ~ r . b  
I )  I ID 

1613 & 1628 Qr. 80 
1, 19  *I 

1682 & 1664 Qr. 80 
91 >> 

1672 k 1706 Qr. 80 
3 ,  I ,  9 

1713 d: 1724 Or. 80 
,I ,, 

1743 k 1762 Or. 80 

ljk3 & l&1 0 r . ' h  
$1 I, 

1803 & 1816 Gr. 80 
9,  s I 

1 8 5 8 k l 8 8 2 Q r 8 0  
9 1  19 

1898 9i 1340 Qr 80 

19';3 Jr 1940 Qr."80 
s1 11 12 

1961 k 2009 Qr. 80 
11 8 ,  9 9  

2063 & 2109 Or. 80 

2dz3 k 2 i i 7  ~ r I ' 8 0  
v 

I )  I I  )I 

2227 & 2250 Gr. 80 
I s  T I  

22BO k 2266 Or. 80 
31 ,t 1 9  

2281 & 2293 Gt. 80 
1 9  8 ,  I. 

2311 & 2827 Gr. 80 
n t) # I  

D a b  

1900 

Mar. 1 
,, 2 
,, 1 
r r  f 

,, 1 
,, 2 
,, 1 
v 2 

Feb. 27 
, 28 

Feb. 2; 
I #  28 

Feb. 27 
,, 28 

Feb. 27 
,, 28 

Feb. 27 
,, 28 
,, , 
,, 28 

Feb. 2: 
,, 28 

Mar. 1 
,, 2 

Mar. 1 
3 2 
,, 1 
9 2 

Mar. 1 
*I 2 

Mnr. 1 
,, 2 '  
,, 1 
19 2 

Mar. 3 
9. 4 
,, Y 
$1 4 

MU. 3 
,* 4 

Mar. 8 
9 4 

c 

0.42 

0.59 

0-46 

0.12 

0.96 

0.15 

0'09 

0.08 

0'23 

0'17 

0.26 

0'04 

0.01 

0 . 1 1  

Hnlf of the 
Observed 

Difference of 
Zenlth Uiatancee 

I x 

+ 3 11-53 
1 a . 5 ~  

+ 14 29.80 
30'30 - I I 31.58 
30'63 - o 1.3-31 
I 

+ 9 58.16 
57.16 

+ 9 13'00 
13.10 

- 2 25.28 
24.84 

+ 19 19'59 
1 2  

- 2 48'38 
45'91 

+ 7 51.31 
52.39 

+ 5 17.26 
18.05 

- 1 4 4 ' 7 9  
44.81 

- 9 23.63 
2.3'55 - l o  11.04 
11.69 

- 21 4'38 
3.82 

- E 1.1'33 
I 

+ 7 19.10 
19.58 

- I 38.85 
38.54 + o 47.88 
43.58 

+ 1 z.3.48 
21-90 

+ a 7-06 
6.23 

P v r  

0.3528 

0 . 3 4 8 ~  

0.2116 

worq)  

0 . ~ 1 6  

0'0338 

0.0081 

0~0064 

0'0794 

0'0729 

0.1014 

0.0024 

o.croo~ 

o.ol11 

5 ~ : ~ : ~  
DlstanceI 

D I 

a 14 

2 25 

2 19 

2 40 

18 j r  

15 29 

7 46 

4 14 

7 I 

6 51 

JO ja 

lo  35 

I l a  

I 13 

14 28 

1, 46 

Z I  55 

B J  o 

l o  57 

10 t 5  

12 58 

Seconds of 
Co-lnt~tude 

tb:::-" 
vat~on I 

I n 

23'95 
24'83 
2 . q . 1 ~  

23.56 
24.44 
~ 5 . ~ 3 1  
23.64 
24-35 24-16 

2.3'69 
22.60 23.15 

23'27 
13.29 13.28 

23'4j 
23.80 33.61 

2.1'00 
az.55 12-78 

22'75 
25-13 
22.71 
23-76 23'59 

23.49 
24.16 23'8.3 

23.87 
23.77 23.81 

24'.14 
21'.~6 
2.4.94 
23'23 23'97 

2.3.22 
23'71 13-47 

24'25 
24.26 
24.18 
2.3 31 24-00 

2.3 8.3 
w . 1 ~  
2.3'26 
13'91 23'78 

q . 5 4  
21 95 23'75 

24-06 
23 .20  23.63 

Po~ilions 
of 

Teleiwope 

od;;~z- 
t ~ o n  

E, W 
W, E 
W, E 
E, W 
E. \V 
\I-, E 
W, E; 
E, \V 

W, E 
E, \V 

E, W 
W, E 

W, E 
Es w 

E, w 
Wv, E 

W, E 
E. W 
W, X 
E, W 

E, IV 
W, E 

E , W  
\Y, E 

W, E 
E. W 
W, E 
E, W 

E, W 
\V, E 

R, W 
W, E 
E, W 
W, lt 

E. W 
W, IC 
U', E 
E, W 

E. W 
w, E 

W, E 
E, \V 

- f: 
m .- 

2 . 0  

1'0 

1.0 

1.0 

1.0 

1'5 

1.0 

1.0 

I ' j  

1'0 

1.5 

1'5 

1.0 

1 '0  

Mean 
of P. P. D'I 

o t  x 

62 ro 12.42 
12.33 

61 58 53-35 
5.3'26 

62 24 56.02 
55.94 

61 13 36.95 
36-89 

62 3 25'5.3 
25 '14 

61 4 10'27 
10.19 

62 15 48.73 
48-64 

61 54 3-41 
3.31 

62 16 I 1.13 
11.04 

62 5 31.40 
31'37 

62 8 6.23 
6-11 

6 1 1 5  8 6 6  
8.58 

62 22 47.97 
47-91 

61 23 34.98 
34'V1 

62 34 17.60 
27.53 

61 14 37.58 
37'5.: 

62 6 4.78 
4'73 

62 15 1.68 
1.64 

62 l a  .35'.38 
35'31 

6% 12 I -06 
1'05 

63 11 I;.OO 

'6.97 



ASTRONOMICAL LATITUDES. 

276. Sal im pu r-Co-latitude 62" 13' + 

Summary. 

No. of pairs 25 
No. of observations 90 

P o w  

0.2904 

0.3721 

Mean difference between observations taken E, W and those taken W, E = - 0"-05 

d 
Z .!J 
.- U 

& 0 
m 

24 

25 

Observed Co-latitude (weighted mean) 62" 13' 23"-74 & ONm050 

I 

Correction for Height above Sea-level + 0"-03 

Final Co-latitude 62" 13' 23".77 

I P = 3 1 . 0  I ~ p U U = I ' j l j l  

0 

0 ' 4 4  

0 . 6 1  

0 8 'I I 

Astronomical Latitude (A) = 27 46 36-23 +O-050 

p, 

Mean 
of N.P. D's 

0 1  I 

6 1 5 3 4 j . 4 9  
45.48 

6 1 5 6 1 8 . 7 9  
18'77 

62 18 0'43 
0.43 

Half of the 

Geodetic Latitude (G) = 27 46 36.46 

Seconds of 
Co-latitude 

Stars Obaerved 

2345&2352Gr.80 

23&&2&99r."80 
I9 ,S IS 

2429 & 244 Gr. 80 
11 I S  )1 

Deflection of plumb-line (A - G )  - - - 0-23 

z:t:f 
Dialsnces 

a ,  

I 26 

I 23 

9 16 

Observed 
Difference of 

Zenith Distances 

t n 

+ r g  38.63 
38.44 

+ I ,  5.38 
5'74 

- 4 38'06 
36'55 

,,ate 

1900 

Mar. 3 
1, 4 
,, 3 
1, 4 

Mar. 3 
: 4 

Positions 
of 

Telescope 

gdm:;:a- 
tion 

E ,W 
W, E 
E , W  
W, E 

E, W 
w, E 

II 

bzbt::-h .- 
vntion 

1'5 

1'0 

tt 

24 .12  
23.92 
24 .17  
24'j l  

22.37 
23'88 

I, 

24-18 

a3.13 



ABSTRACTS AND SUMMARIES OF OBSEBVATIONS AND RESULTS. 

Latitude ... 25' 49' Instrument-Zenith Sector No. 1 used as Zenith Telescope 
in. 

Longitude .. . 72 37 Mean Height of Barometer 29.55 

Height ... 600 feet Mean Temperature 66' 0 

Observer-Captain S .  G .  Burrard, R.E. 

6 z .: 
2 %  .- 
:% 
rn 

1 

2. 

3 

4 

5 

6 

7 

8 

9 

10 

Stam Obmened 

2 8 5 k 3 0 0 G r . 8 0  
1) # I  I I  

v$  $ 8  st  

285 k 301 Gr. 80 
3 )  19 I I  

317 & 331 Gr. 80 
1, a, 3, 

I ,  I #  91 

3 4 7 B 8 6 O G r . 8 0  
I )  I S  II 

3 6 8 k S 5 4 G r . 8 0  
s 1,  11 

)I I )  YI 

382 & 374 Qr. 80 
,I  I ,  19  

I )  9) >B 

383 & 374 Gr. 80 
,, I* ,I 

,, I S  t1 

401 & 411 Or. 80 
I,  , I  $ 9  

11 II #I 

434 & 444 Or. 80 
I?  PI  I, 

454 Gr. 80 
I* I* 

Mean 
of N. P. D's 

. I n  

635556 '72  
56.76 
56.84 

63 55 43.91 
43'96 

64 6 59.60 
58.63 
58'71 

6 3 5 1 5 1 - 1 9  
j 1 . 2 2  

6 4 3 5 4 . 7 4  
54'76 
s r '82  

64 16 20.;4 
z0.;6 
20.80 

64 15 14-58 
'4'59 
14'64 

64 7 47.06 
47'07 
47'10 

63 47 24.50 
24'50 

63 57 33.12 
33' 13 

Date 

1893 

Jan. 11 
,I 12 
1, 14 

Jan. 11 
I* 1% 

Jan. 11  
,, 12 
,I 14 

Jan. 11 
I 12 

Jan. 11 
s 12 
11 14 

Jan. I 1  
, 12 
11 14 

Jan. 11 
,, 1% 
, ,  14 

Jan. 11 
I ,  12 
r, 14 

Jan. 11 
,I 12 

Jan. 11 
,, 1% 

b,:tzf 
Distances 

o I 

3 o 

3 o 

6 53 

6 44 

3 . 1 6  

8 30 

8 3 0  

13 51 

5 18 

o 13  

Half of the 
Observed 

Difference of 
Zenith Di&ances 

I I 

+ I S  3.76 
2'47 
5.15 

+ 15 16.35 
rb-43 

+ 4 2.80 
2-24 
0.42 

+ 1 9  10.04 
9'44 

+ 7 5.68 
6.36 
7.21 

- 5 19.18 
21.67 
20'40 

- 4 14.25 
15'99 
15'26 

+ 3 14-43 
1a.51 
13'79 

+ 23 38.20 
34.93 

+ 13 26.42 
27'2.3 

Posit,iona 
of 

Telescope 
during 

Observa- 
tion 

E , W  
W, E 
W, E 

E. W 
w, 

W, E 
E, W 
El W 

E,W 
WI E 

E , W  
W, E 
W, E 

W, E 
P, W 
E, W 

W, E 
E, W 
E, 'x 

W,E 
E. w 
E, w 

E. 
W, E 

W,E 
E, W 

p( 

II 
3 
M .- 

0.8 

0.7 

1 . 2  

1 . 0  

1 . 2  

0.8 

0.8 

1 .2  

1.0 

1'0 

Seconds of 
Co-latitude 

'zb;::-' 1 c 

0.17 

0'0,; 

0.07 

0.54 

0.79 

0 - o j  

0'96 

0'25 

0.66 

0'45 

1 

vation 

8, 

60.48 
59'2.3 
61.99 

60.27 
60.39 

61.40 
60.87 
59'13 

61'23 
60.66 

60.41 
61.11 
62.03 

61.56 
59.09 
60.40 

60.33 
58.60 
59'38 

61.49 
59'58 
Gc.89 

6r.70 
59.43 

59.51 
60.36 

P v o  

0.0231 

0.0034 

omooj9  

0.2916 

0.7489 

o.oozo 

0'7373 

0.0750 

0.43j6 

o.aoz5 

v 

60.57, 

60.33 

60.47 

60.94 

61.19 

60.35 

59'44 

60.6j 

61.06 

59'95 



ASTRONOMICAL LATITUDES. 

277. Samdari-40-latitude 64" 10' + 
b 
It - 5 
m .- 

1.2 

0.8 

0.8 

0.5 

0.7 

0.8 

0.8 

1 . 2  

0.8 

0.8 

1 ' 2  

0.8 

0.8 

Positlonu 
of 

.Telescope 
during 

ObBerra- 
tion 

E. W 
w, E 
E, W 

W, E 
E. W 
W, E 

W, E 
E. W 
W# E 

E, W 

W, E 
2, W 

E, W 
W, E 
E, 'A' 

E, W 
W, R 
E, W 

E,W 
W, E 
E, W 

W, E 
E, W 
W, E 

W, E 
E, W 
W, B 

E,W 
W, E 
E, w 

W,E 
P, W 
W, E 

W, R 
E, 
\FT, E 

Mean 
of N. P. D'r 

0 ,  Y 

64 3 I a-ga 
I 2-91 
12.89 

64 12 54'03 
54'01 
53-99 

64 17 59.28 
59'21 
59'24 

64 16 6.33 

64 15 6-70 
6.68 

64 25 32-90 
32-87 
32.85 

64 a5 6-31 
6.29 
6.17 

64 10 15'1.3 
15.10 
15-08 

64 28 1-71 
I .69 
I -66 

64 a7 56.36 
56.33 
56-31 

Q 23 8-67 
8.64 
8.62 

64 12 25-10 
35.08 
25-04 

64 11 25-87 
25'84 
25.80 

c 

0.25 

0.37 

0.06 

0'35 

0'17 

0.25 

0.03 

0.38 

0 . 1 2  

0.27 

0.52 

0.47 

0.80 

z:t~E 
Distances 

o r  

13 46 

8 I 

8 I 

a 59 

a 59 

1 50 

a 50 

7 ro 

7 a 

7 2 

14 24 

8 31 

8 32 

P o w  

o.o;jo 

0.1og5 

0.0029 

0.0613 

o.0101 

0.0500 

0.0007 

0.1133 

o.orr5 

0.0583 

0.3245 

o.1;67 

o - j l r o  

1833 

Jan. 11 
,, 12 
1, 13 

Jan. 12 
, 13 
,, 14 

J m .  12 
,, 13 
3 3  l4 

Jan. 13 

Jan. 12 
I s  18 

Jan. 11 
,I  12 
, 1s 

Jnn. 11 
,, 12 
S, 13 

Jan. 11 
r, 12 
1, 13 

Jan. 11 
$ 9  12 
,, 13 

Jan. 11 
,, 12 
, 13 

Jan. 1 1  
,, J 2 
,, 13 

Jan. 11 
,, 12 
,, 13 

Jm. 11 
9 12 
,, 13 

Half of the 
Observed 

Difference of 
Zenith Distances 

r a  

+ f 41-44 
45.90 
48-40 

- I 54-22 
53'64 
54'07 

- 6 59-14 
58.75 
58.83 

- 5 5.58 

- 4 7'05 
5.19 

- 14 32'05 
32.68 
31.95 

- I 5.64 
6.21 
5-92 

+ o 44'19 
44-96 
45.59 

- 17 1 . 4  
2.63 

16 59.46 

- 16 56.79 
57'33 
54.49 

- 22 8.97 
9'15 
8.17 

- I 35.35 
24'71 
25.38 

- I 26.37 
26.m 
26.15 

6 

g .- L. 

$ 0 
m 

1 I 

12 

13 

1 4  

I 5  

16 

17 

18 

13 

20 

2 1 

22 

23 

Geconds oE 
Co-latitude 

b:~pph 
ration I a .  

Y 

60.36 
58'81 
61-29 60.15 

59'81 
60.37 
59.91 60.03 

60.14 
60.46 
60.41 60.34 

60.75 60.55 

59.65 
61.49 60.j; 

60.85 
60.19 
60.90 60.65 

b0.67 
60.08 
6oe3 j  60.37 

;9'.3a 
60.06 
60.67 6o.oa 

60.29 
59.06 
62.20 60.52 

59.57 
59'" 
61-81 60.13 

59'70 
59'49 
60.4j 59'88 

59-75 
60.17 
59.66 59-93 

59'50 
59.64 
59.65 59'60 

Stam Observed 

610 & 690 Gr. 80 
*I ,I I# 

I *  19 3)  

693 6 703 Qr. 80 
(I ,, ,. 
, ,, ,, 

655 k 703 Qr, 80 
,P ,I $1 

19 IS 1,  

724 k 707 Qr. 80 

728 & 707 Qr. 80 
,I 9 ,  I#  

750 & 753 Or. 80 
$9 I t  1, 

9 ,  I n  P I  

760 & 764 Or. 80 
,I 91 SB 

11 1, ,( 

800 & 786 Or. 80 
98  9s I, 

18 ~1 I,  

860 & 835 Or. 80 
, I )  #I 

I, ,, ,, 

861 & 833 Qr. 80 
PI I I  $ 8  

I ,  I ,  a, 

872 & 869 Gr. 80 
I,  I I  M 

.I 18 I )  

508 Gr. 72 dc891 Qr. 80 
I#  I t  +I ( I  

)I  Bp It ,, 

608 Gr. 72 & 892 Qr. 80 
I t  9 ,  I ,  3, 

, .  1 9  S P  I, 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (439) 

Summary. 

No. of pairs 27 
No. of observations 72 

Mean difference between observations taken E, W and those taken W, E = - O W . D  

2 J! - 24.4 I I pDn - 4'5200 

a 

0'29 

0.04 

0.26 

0.62 

PC 
n 
r - 
M .- 
5 

0 . 8  

0.8 

1.a 

0.7 

Observed Co-latitude (weighted mean) €4' 11' Ow.@ + - 0".057 

P c o  

0.0673 

o .oor j  

0.0811 

0.2691 

d 
z .; 
2 %  .- 
8 %  
m 

pp 

24 

25 

26 

27 

Correction for Height above Sea-level + 0".02 

D.te 

1893 

Jan. 1 1  
$ 8  12 
,, 13 

Jan. 11 
,, 12 
, 13 

Jan. I \  
,, 12 
,, 18 

Jan. 12 

Stara Obrerred 

- - 

510Gr.72&891Gr.80  
$ 3  t 1  1 ,  I* 

, ,  ., I S  ,, 

510Gr.726r892Gr.80 
I ,  r *  9 s  Is 

I,  I. B e  9 ,  

526 Gr. 72 k 927 Qr. 80 
I S  ., I #  3 )  

,, I' *I 8 )  

953 Gr. 80 

Final Co-latitude 64" 11.' 0 .42  

0 t tr tr 

Astronomical Latitude (A) = 25 4.8 59.58 + 0.057 

Geodetic Latitude (G) = 25 48 59-55 

Ez:tlf 
Dirtancer 

- 

0 ,  

8 3a 

8 ja 

I 49 

o I 

Deflection of plumb-iine (A - G) - - + 0.08 

Seconds of 

Observed 
Difference of 

ration 

Positions 
of 

Telescope 
during 

Obsema. 
tion 

W , E  
E, W 
W, E 

W , E  
E, W 
W, E 

E . W  
W, E 
E, W 

W, E 

I H 

+ I 1a.76 
11.17 
10.88 

+ I 11'74 
9.68 

10.11 

- 2 3.27 
1-56 
5.10 

. + I ao0'48 

Mean 
of K. P. D's 

0 ,  C 

64 9 4 9 . 1 2  
49.09 
49-06 

64 949 ' 88  
49.85 
49-82 

6 4 1 3  4.00 
3'97 
3 '94 

64 9 40.54 

n 

61.88 
60.a6 
59'94 

61.62 
59.53 
59'93 

60'7.3 
62.41 
58.84 

61.01 

Y 

60.69 

60.36 

60.66 

61.02 



A8TROBODfICAL LATITUDES. 

218. Sanj i b-.Co-latitude 7ae 28' + 
Latitude ... 17' 31' Instrumnt-Zenith Telescope 

in. 
Longitude ... 82 4-4 Mean Height of Barometer 27.89 

Height ... 2142 feet Mean Temperature 75O.6 

Ob8erver-Captain G. P. Lenox Conyngham, R.E. 

g .5 

a b  .- 
& %  
P 

1 

2 

3 

4 

6 

6 

'7 

8 

9 

10 

11 

12 

13 

14 

15 

b 

S tan  Observed 

1365 k 1368 Qr. 80 
I,  1, I 

1890&lCOZGr.80 
I 11 11 

1411 k 1413 Qr. 80 

1428dt143GGir.80 
I 

1428 k 1459 Qr. 80 
)I 11 I 

1 4 6 6 k l J 6 6 Q r . 8 0  
19 11 11 

1474 & 1480 or .  80 
I) P) # I  

1494 & 1524 Qr. 80 
I)  19 I) 

1501. k 1524 Or. 80 
$8 Is )I 

1494 k 1529 ffr. 80 
v 11 

1529 & 1504 Qr. 80 
,, 

1 5 G  & 1566 Or. 80 
(I 1 9  $ 8  

1571 k 1572 Gr. 80 
,, , I  

1588 & 1696 Or. 80 
t 9 I )  

1 5 9 6 k 1 6 0 6 Q r . 8 0  
$1 13  11 

Data 

1894 

Mar. 27 
, 28 

Mar. 27 
11 28 

Mar. 27 

Mar. 27 
28 

Mar. 27 
19 38 

Mar. 27 
r r  28 

Mar. 27 
$ 8  28 

Mar. 27 
28 

Nar. 27 
1 28 

Mar. 27 
28 

Mar. 27 
,, 28 

Mar. 26 
I* 27 

Mar. 26 
,, 27 

Afar. 26 
,, 27 

Mar. 26 
3 ,  27 

%,",~r~:' 
Dishnces 

. I 

o 26 

8 lo 

o 38 

3 7 

a 55 

4 24 

1 1  28 

5 13 

5 6 

5 11 

5 5 

19 47 

5 50 

7 2) 

6 57 

Positiona 
of 

Telcacope 
during 

Observs- 
t ~ o n  

E, W 
W, E 

W , E  
1, W 

E, W 

W , E  
E8 w 

W, E 
E, rn 

E , W  
W, E 

W, E 
E, W 

' E, W 
W, E 

E, W 
W, E 

R, W 
\V, E 

W, E 
E, W 

W, E 
E, \V 

E, W 
W! E 

V, E 
XI \V 

E,W 
w, h: 

Mean 
of N. P. D's 

o I I, 

72 49 31.17 
33'14 

721943.48 
43'44 

71 57 56-10 

7 ~ 1 9  4'97 
4'92 

72 31 40.21 
40'17 

723239.28 
39' 24 

72 18 40.31 
40'27 

72 44 50.49 
50.44 

7r 37 43.62 
4.3'57 

72 46 1j.99 
'5.94 

72 39 9-12 
9'07 

72 31 38.33 
38.28 

72 23 52.66 
52.61 

72 14 23.68 
23.62 

;z4055'52 
55'46 

Halt of the 
Obsened 

Difference of 
Zeuith Ij~atances 

t c 

- zo 44.27 
45'50 

+ 9 4.65 
4'40 

+ 30 52.23 

+ 9 43-78 
42.89 

- 2 50.94 
51'43 

- 3 51.56 
51.37 

+ lo 6.98 
6.95 

- 16 2-33 
a.41 

- 8 55.86 
55.46 

- 17 27'57 
26.61 

- 10 21.09 
19.66 

- z SI'.Z.I 
50.26 

+ 4 5j.81 
54.65 

+ 14 22.78 
2j.09 

I 8'39 
6.52 

PI 
I 

.a - 
tD .- 

1.0 

1'0 

0.7 

0.7 

0'7 

1'0 

1.0 

0.7 

0'7 

0.7 

1'0 

1.0 

1'0 

0.7 

0.7 

Second8 of 
Co-lntl~ude 

b~bz:~!' Mean 

o 

0.68 

0-40 

0.74 

0.69 

1'42 

O.ZI 

O-,~.Z 

0.51 

0.35 

1-29 

1.13 

0.08 

0 2  

o'oo 

0'45 

ration 

N 

P r o  

0.4624 

0.1600 

0.3833 

O'.Zj.i3 

1'4115 

0 . 0 ~ 1  

0-1099 

0.18~1 

o.ljs 

1.1649 

1-2769 

0.0064 

0'0484 

o'oooo 

0.1418 

x 

I 
48.90 
47'64 

48.13 
47'84 

48.33 

48.ij 
47.81 

49.27 
48.74 

47.72 
47.87 

47.29 
47.22 

48.16 
48.03 

47.76 
48.11 

48.42 
49.33 

48-03 
49.41 

47." 
48-02 

47.47 
47'26 

46.46 
48.71 

47-13 
48.94 

48.27 

47'99 

48.33 

48.28 

49.01 

47-80 

47.26 

48.10 

47.94 

48.88 

48.72 

47-51 

47.37 

41-59 

48.04 



ABSTRACTS AND SUMMARIES OF OBSERVATIOXS AND RESULTS. (all 
278. Sanj i b-Co-latitude 72" 28' + 

Btvl Obsened 

1673 & 1703 Qr. 80 



ASTRONOMICAL LATITUDES. 

278. Sanj i b-Co-latitude 72" 28' + 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

279. San krao-Co-latitude 6 I" 57' + 
Latitude . . . 28' 2' Instrument-Zenith Sector No. 1 used as Zenith Telescope 

in. 
Longitude ... 78 36 Mean Height of Barometer 29.30 

Height ... 670 feet Mean Temperature 6 1 O . 2  

Observer-Captain G .  P .  Lenox Conyngham, R.B. 

Pl 
a - 2 
M .- 

1.0 

1 ' 5  

3.0 

2.0 

2 . 0  

4'0 

2.5 

11-5 

''0 

6 
'4 .?! 
';ia .- I : 0 
m 

- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

o 

0.44 

0.26 

0.11 

0 .21  

0.42 

0.09. 

0 ' 2 1  

0.62 

0 . 4 . ~  

P o w  

0-1936 

o - l o rq  

0,0363 

0.0882 

0.3528 

0'0324 

0.110.3 

0.5766 

0.1936 

Positions 
of 

Telescope 

clclFm:. 
tion 

W, E 
E, W 

E, W 
W, E 
W, E 
E, W 

E, W 
W, E 
E, w 
W, E 
W , E  
E, w 
El m 
E, W 

W, E 
E, IV 
E, W 
E, w 

E, W 
w, 1 
W, E 
W, E 

W, E 
E, w 
E ,  W 
E W  
W, E 
E, W 
W, E 
wr E 
W, E 
& w  

W, E 
E, W 
E, 
E W  
W, E 

W, E 
E, w 
E, W 
W, E 

W, E 
E, W 

Mean 
of N. P. D'B 

0 I n 

61 45 20.06 
20.09 

61 43 54-10 
54' 1 a 

61 36 32.89 
32-91 

62 o 29.34 
29.+ 
29 ' 39 
29.40 

61 47 w.92 
40'93 
40.94 
40'96 

62 10 15-68 
15'67 
15-67 
15.66 

61 57 14.59 
14'58 
14'58 
14.56 

62 B I  6.55 
6'5.3 
6.52 
6.48 
6.47 

62 I ?  57'1a 
57.10 
57-09 
57'05 
57"=3 

61 48 7.44 
1-41 
7'39 
7 '32 
7'29 

61 58 2.37 
2'32 

61 50 27'42 
27'37 

62  5 37.76 
37-11 

0 I 

5 40 

12  48 

1 2  40 

g 19 

9 32 

lo 33 

4 5 

11 20 

11 zo 

9 r 

o 3 

o l o  

-3 16. 

Stare Obaerved 

693 & 704 Gr. 80 
8 I S  j p  

719 k 731 or .  80 

+31 k 722 ~ r . ' b  
I )  I I  

776 & 785 Qr. 80 
9. 1 ,  

I I s  1 9  

7155 & 8 b  ~ r . " 8 0  
,, I ,  I )  

I ,  I I  

,, 9 8  

851 k 892 Gr. SO 
I, 17 

I, 1, 

,t 

915 & 927 Gr. 80 
,, ,, 

I I 9 1  I ,  

I* #I ,, 

96% Jc 978 o r .  80 
,, , ,  

, ,, I- 

,* +) 11 

s'i4 & 9;s ~ r . ' b  
, I )  ,I 

9 I I  I )  

( 1  I I  

?, 91 , I  

1014 & 1059 Gr. 80 
n *1 I I  

n ,1 I ,  

8, 9 ,  I ,  

I I I  I I  

1240 & 1271 Gr. 80 
, )I  

12T1 & 1287 Or. 
*I  I t  s s  

1300 k 1323 Ctr. 8 0  
( I  I >  9 9  

Half of the 
Observed 

Difference of 
ZeniL11 Distances 

, 1, 

+ 1 2  10.59 
10.47 

+ 13 36.63 
36.85 

+ 20 58'01 
57'66 

- z 58.97 
58'07 
38..?1 
58.81 

+ 9 50.65 
50-91 
50'27 
50.17 

- 12 44.21 
44'19 
44'93 
44.73 

+ o 17.04 
16-94 
16.33 

.16.9.3 

- 13 35-33 
36-93 
35.62 
35'21 
.'is-38 

- 14 15-84 
27.64 
26.02 
25'9.3 
25'25 

+ + 93-47 
2.3'29 
23-44 
22.81 
24'01 

- 0 32.53 
31.07 

+ 7 2-75 
3.10 

- 8 6.65 
5 .81  

Date 

1900 

Feb. 19 
,, 20 

Beb. 19 
,, 20 
,, 19 
,, 20 

Feb. 16 
I S  1.7 
,, 19 
t, 20 

16 
., 17 
, 18 
,, 20 

Feb. I 6  
,, 17 
9 18 
,I 20 

Feb. 16 
,, 17 
,, 18 
,, 20 

Beb. 16 
,, 17 
,, 18 
,, 21 
,, 22 
,, 16 
,, 17 
3 18 
I 21 
,, 22 

Feb. 16 
I 17 

18 
,, 21 
9 ,  22 

Feb. 19 
) I  20 
,, 19 
,, 20 

Feb. 19 
19 20 

Seconds of 
Co-latitude 

b ~ b ~ , " ~ p ' l  
vation 

,I , 
i 

30.65 
30.56 

30.73 
30'97 
30'90 
30'57 

.10'.lf 
31.29 
-31-08 
30.59 
.z' ' .s~ 
31.84 
31'2'1 
31' 's  

31-47 
31.48 
30'74 
30'93 

31 .63  
31.57 
30'91 
3 1 . ~ 9  

3r-2.1 
29.60 
~ ' 9 0  
31'27 
31'09 
g1.28 
29.46 
31'07 
3"lZ 
j1.78 

30.91 
30'70 
p . 8 3  
30.13 
31'30 

29'84 
31-25 
3 0 - q  
30.47 

31.111 
31'&7 

30.61 

30'79 

31.16 

31.26 

3v.47 

30'96 

30.84 

30'43 

31-49 



ASTllONOMICAL LATITUDES. 

279. San krao-Co-latitude 61" 57' + 

6 " .$ 
3 -  .- 
G %  
m 

10 

11 

12 

I3  

14 

15 

16 

17 

18 

19 

20 

Q 

II 
2 - 
M ." 
g 

1'5 

1 -0  

1'0 

1 ' 0  

1.0 

1'5 

1 - 5  

1-5  

3.0 

\ 
,I'O 

o 

21 

22 

Stars Observed 

1328 & 1342 Or. 80 

13i3 & l i i 8  ~r."80 
,. I> 

1390 & 1397 Gr. 80 
I ,I I! 

1405 & 1414 Or. 80 
j 11 1) 

1449 & 1454 Gr. 80 
19 I 3  

1490 & 1511 Qr. 80 
, )  I )  

1536 & 1550 Gr. SO 

l&7 di l i36  ~ r . " 8 0  
t, I #  ,+ 

1586 & 1599 Gr. 80 
2, ,+ ,I 
* I I  o 

1613 & 1628 Gr. 80 
I ,  P, 

I S  ,I  

v 

0 . 1 2  

0.56 

0.32 

0'52 

0.16 

0.11 

0.75 

0.32 

0.32 

0 . 1 1  

0.17 

P o 0  

0.0216 

0.3136 

0'1024 

O . Z ~ O +  

0-ozj6 

0.0182 

0'8438 

0.1336 

0.3072 

o - o l z l  

oS05;8 

61 42 9' 18 
9.1 1 

8.91 
8 .P j  

61 54 4 . r1  
J'O.5 
3'86 
3'80 

62 8 20.96 
20.91 
a o ; j  
zo.;o 

Mean 
of N. P. D'a 

O I  n 

61 52 3z.11 
-3 2.06 

61 59 45.33 
45'27 

62 7 8.02 
7'96 

62 f 1.3'jr 
l3.45 

61 54 33.16 
3.3'Io 

62 6 3.82 
3'73 

61 44 ~ ~ ' 2 6  
54' 19 

62 6 30 .6 j  
30'59 

62 13 37.83 
37-76 
37'55 

62 3 26.19 
2.5'94 
25.87 

W, E 
E, W 
W, E 
E, W 
E, W 
\V, E 
N, W 

Poailions 
of 

Teleacope 
durlng 

Obaens- 
tion 

1, W 
W, E 
W, E 
E, W 

W, E 
E, IV 

E, W 
W, IE 

W, E 
E, W 

E, W 
W, E 

W, E 
E, W 
, I 
WB E 

W, E 
E, W 
IV, E 

E. W 
E. \V 
Nr, 

Dste 

1900 

Feb. 19 
,, 20 
,, 19 
,, 21' 

Feb. 19 
, 20 

Feb. 19 
,, 20 

Feb. 19 
3 20 

Feb. 19 
I )  20 

Feb. 19 
, 20 
,, 19 
, 20 

Feb. 17 
,, 18 
1, 21 

Feb. 17 
, 81 

l i O l  k 1724 Or. 80 
,* I 1  8 ,  

I n  ,, 

1 7 h  k 1 5 3  ~ r . " 8 0  

61 59 34.27 
34'20 
34.00 
3.3' 94 

62 13 6.42 
6.35 
6.16 
6.09 

61 50 19.91 
62 3 5a.05 

6 1 5 1 4 9 ' 5 9  
49'53 
49'33 
49.26 

P I  P *  W, E 

1794 & 1799 Gr. 80 
,, 9 ,  

* +I I #  

~8 1, ,, 22 E, W 

W, E 
>:, W 
m, E 
E, IV 
B, W 
W, E 
E, W 
\V, E 

W, E 
E, W 

E , W  
W, E 
E, W 
W, I3 

Distal~ces 

I) I 

5 32 

5 40 

2 j 

o zr 

18 6 

3 4 

6 34 

6 la  

: 40 

8 3 

1637 dr 1668 Gr. 80 4 24 1 

9, 11 

I , ,f 

16& k l&2 ~ r . " 8 0  4 11 

Half of the 
Observed 

Difference of 
Zenith Diata~ce8 

8 c 

+ 4 59'26 
58-8 j  - a 1.3.82 
14.41 

- 9 36.48 
36-28 

- 9 41'86 
42.35 

+ a 58-45 
58-41 

- 8 32'9.3 
31.21 

+ 12 37.22 
.36.12 

- 8 59.19 
9 0.08 

- 16 6 
5.62 
5.74 

- 54.24 
54.61 
54.78 

)1 ,( 
$1 91 o 

( 9  9,  

3 1  ,t )I  

, 13 I *  

1637 B 1666 Gr. 80 
lti(i6 & 16132 Cfr. 80 

1 6 7 3 k 1 6 8 6 Q r . 8 0  
,t I ,  8) 

11 I. 

I ,  I I  ( I  

Fcb. 17 
r ,  18 
, ,  21 
3 22 

Beconds of 
Co-latitude 

by each zF ral iol~ 

w w 

.3rm.37 

.;0'91 
31.51 
30'86 31'17 

31'54 
31'68 31.61 

31.65 
31.10 31'37 

31-61 
31'52 31.57 

30.89 
31.34 31.21 

31.48 
.zo'31 
31.46 
30 . j '  30.94 

31.12 
.32.14 
31'81 31.80 

31.9; 
31'33 
31.09 31.37 

- 2 3'41 
4.24 
3'45 
. ~ . o z  - i 5  35.51 

35.89 
1 0  

8 j j . 0 1  

+ 7 ~ 1 . 2 2  
- 6 20'8; 

+ 5 41.20 
~ ~ ' 2 . 3  

4t.;9 
41.97 

+ 15 ?1.;9 
20.9j 
20.92 
11.16 

+ 3 fi6.34 
26.81) 
23.90 
25.91 

- l o  49.81 
.; o ' ,: o 

4 8 . ~ 4  

q 36 

4 a+ 

0.86 

0.11 

,, 18  
,. 21 
,t 22 

Feb. 17 
,, ,, 

Feb. 17 
$ 8  18 
9. 21 
,, 22 

3.2188 

0.0242 

,30'85 
29'96 
30'.55 
jo-92 
30.91 
30.46 
31.06 
> I - 0 8  

31-13 
d1.18 

.?0.;9 

.30.;6 

.3Z'l2 
31.23 

30.68 
30.06 
29.8.; 
30.01 
30'4.j 
.?0'94 
29.;O 
29.72 

31.15 

/ 31';6 

4 15 
4 z 

7 48 
' 

.30.53 

31.16 

I 

30.19 

.q1'16 

3 '0  

2 '0  



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (445) 

278. San krao-Co-latitude 6 I" 57' + 

- 
Summary. 

No. of pairs 27 
No. of observations 121 

Mean difference between observations taken E, W and those taken W, E = - 0'-08 
Observed Co-latitude (weighted mean) 61' 57' 3lN.05 + 0".050 

I-- 

o 

0'06 

0.16 

0.84 

0'13 

0.24 

ZPOD = 

Correction for Height above Sea-level + 0.03 

Po0 

0.0072 

0.1024 

0.7056 

o'oa54 

0~0864 

6.981j 

Mean 
of I i .  P. D'a 

0 I 1, 
61 .38 4.47 

4'42 
4-28 
4'23 

61 42 57.50 
57'48 
5 i . 4 '  
57'40 

39 1'75 
I'i3 
1.66 
I '64 

46 49'34 
49'31 
49'23 
49.z0 

50 4j.08 
45'06 
44'98 
44'96 

61 16 2.41 
2.38 

61 qj 23'55 
23.52 

40 14.10 
14'08 

62 14 37.75 
37'ib 

6 4-90 
4'9O 

d 
2 .: 
't a .- 
:% 

rA 

28 

24 

Final Co-latitude 61" 67' 3lV.08 

Data 

1900 

Feb. I7 
,, 18 
, 41 
,, z2 

Feb. 17 
,, 18 
9 21 
,, 22 
,, 17 
., 18 
,, 21 
,, 22 
, 17 
9 18 
,, 2 1 
,, 22 
,, 17 
>, 18 
1, 2 1 
s 23 

Feb. 19 
,, 20 

Feb. 19 
, 20 
,, 19 
I,  yo 

Feb. 19 
,, 20 
,, 19 

8- Observed 

1610 & 1846 Qr. 80 
,, , I  I I  

,, I*  

8 1  !, I I  

1867 & 1872 Qr. 80 
9 ,  3, 

3) t t  ) I  

1872 6: 1&? Gr"80 
I I  I. 
9, I I  

0 t N n 

Astronomical Latitude (A) = 28 2 28.92 2 0.050 

Beconds of p, 
Half of the Co-intitude 

Ohserved 
Difference of 

Geodetic Latitudc (G) = 28 2 29-00 

Diat.nces 

0 t 

17 18 

25 58 

25 54 

I 
25 46 

25 50 

I 6 

10 37 

lo 42 

a1 46 

21 55 

/ 1 8 9 i k r .  804 ,& lie W. 

Deflection of plumb-line (A- G) - - - 0.08 

Positions 
of 

Telescop 
during 

Obaeroa- 
tion 

E. W 
\v, E 
E, W 
W, E 

E, W 
E. W 
W, E 
w, E 
W, & 
W, E 
a w 
E. W 
E, w 
E, W 
W, E 
w, E 
W, E 
W, E 
E, W 
E, W 

E, W 
W, E 

W, E 
E, w 
IC, W 
WS E 

E, W 
W, E 
W, E 
Es W 

2'0 

4-0 

1.0 

1.5 

1.5 

49.j 

25 

26 

27 

30'99 

30.89 

31'89 

30'92 

31-39 

T P  = 

# H 

+ 19 26.31 
26.14 
26.59 
27'54 

+ 14 33-10 
33-26 
3 4  
3.3.88 

18 29.04 
29'00 
29.74 
29'55 

10 41.48 
41.4' 
41.83 
41.25 

6 45.51 
45.65 
45'99 
45-56 

- 18 30.61 
30.40 

+ 11 7-48 
7-54 

17 16.39 
16.98 

- 17 6-61 
6.44 - 8 34.53 
32'57 

p t  9 ,  $ 1  ( 9  

I )  $ 9  s1 1 8  

78k sew:. & ls;';7 Gr:'80 
I ,  $ 8  ,I I .  

I )  I S  I) I ,  

,I  I I  $ I  I )  

1986 & 1940 Or. 80 
S, I, ) I  

19i0 & 2020 Qr. 80 

2 0 k  & 19i0 ~ r . " 8 0  
$ I  $ I  

2063 6: 21W Or. 80 

2117 & 20b3 ~ r . " 8 0  
1. I I  

vation 

30.78 
30.5h 
30.87 
31';7 

30.60 
30.74 
31'57 
.zre28 
30'79 
.30'7.? 
31.40 
31'19 
30.82 
50.71 
31.06 
30'45 
.30.60 
30'71 
30'9; 
30'52 

31.80 
31.98 

31'03 
51.06 
30'49 
31.06 

31.14 
31-32 
30.37 
32-33 



ASTROSOMICAL LATITUDES. 

220. Sarey K han-Co-latitude 67" 47' + 
in. 

Latitude . . . 2 2 O  13' Maximum recorded Height of Barometer = 29.037 

Longitude ... 80 6 Minimum ,, 1, J J  = 28.911 
I 

Height ... 1409 feet Maximum ,, Reading of Thermometer = 6 9 O . 7  

Instrument-Zenith Sector No. 2 Minimum ,, ,J t ,, = 50 .3 

Observer-Lieut. S. G .  Bnrrard, R.E. 

h'ote.-The barometer waa rend every hour, the thennometer every fifteen minutes. For the calculation of refraction a separate d u e  for the 
presenre and temperat-me ~ e s  deduced for each star. 

2 a = S 
.- rn 2 %  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

D O  

0.31j6 

o'zozj 

0.~369 

0'5184 

0-1025 

0.1024 

0.0719 

0.0196 

0.1089 

0.2704 

0.1156 

Seconds 

each 

n 

9'29 
8.jj 

9.21 
9.58 
8.30 

9.30 
9.87 
10.38 

9.40 
8.85 
7.20 
8.0j 

9'79 
10.46 
9'5.3 
9.95 

9'74 
8.86 
8.89 

8.69 
8.97 

9'23 
9'93 
8.86 

9.48 
9.16 
8.73 
9.22 

8.28 
8.97 
8.48 

11.74 
8'20 
8.37 

Oi:i::d 
Di8tance 

o t w  

7 a7  6.66 
7'45 

6 22 57'76 
57.48 
58.81 

1.3 37 36.78 
36-34 
35'89 

6 48 51-16 
50'59 
48.93 
49'77 

10 28 8.55 
7'99 
8.97 
8.66 

0 6 17'5.3 
18.45 
18.j1 

o 42 46.87 
47'13 

7 27 55'39 
54'78 
55'89 

2 50 12.79 
I.3'14 
1.3'62 
13'24 

5 54 22.19 
22.89 
22'40 

6 56 63.39 
59'88 
60.0; 

Star Observed 

138 Or. 72 
qr SI 

152 Or. 72 
$5 ,$ 

. I*  I *  

165 Gr. 72 
1, 3s 

3s 9, 

173 Qr. 72 
18 I S  

11 I, 

I I  I ,  

186 ffr. 72 
,I I S  

I *  1,  

13 I )  

194 Gr. 72 
$1 ,> 
.t ( I  

195 Gr. 72 
o ,I 

303 Gr. 72 
I )  n 

o II  

210 Or. 72 
I# ,. 
I I  3, 

I I  I,  

211 Gr. 72 
9 s  S, 

.B ,, 

223 Gr. 72 
I I  11 

9, ,, 

of Co-latitude 

Mean by -1 N p D  

o I 0 

75 14 15.95 
16.00 

74 10 6'97 
7-06 
7.11 

81 24 46.08 
46.21 
46.2; 

60 58 18.24 
18.26 
18.27 
18.28 

78 r j  18.34 
18.45 
18..;0 
18.61 

67 53 27.27 
27-.;I 
27.40 

67 4 21.82 
21.84 

7.5 15 4'62 
4';' 
4.75 

70 37 22'27 
22.30 
22..?~ 
22.46 

61 5a 46.09 
46'08 
46.08 

60 50 8'35 
8.32 
8.30 

Date 

1886 

Dec. 30 
9 31 

Deo. 48 
80 

3 8  31 

Dec. 28 
, 30 
r, 31 

Dec. 25 
' 27 
9, 28 
I, 29 

Dec. 25 
,, 27 
9, 98 

30 

Dec. 25 
sr 27 
,, 31 

Dec. 28 
, 29 

Dec. 28 
7, 30 
,, 31 

Dec. 2 1  
,, 25 
,, 27 
,, 31 

Dcc. 28 
, 29 
., 30 

Dec. 24 
27 

,, 29 

Position 
of 

Azimuthal stud 

6 
8 1  

8 
3, 

,, 

8 
,, 
a, 

N 
,, 
6 
I,  

N 
,, 
S 
,, 

N 
8 ,  

8 

6 
,, 

S 
,, 
,, 

N 
,. 
,, 
8 

S 
,, 
,, 

N 
,. 
6 

h'orth 

,, 

... 

... 

... 

8.38 

... 

.. 

8'8.3 

, 

... 

8-58 

9'44 

Positions 
of 

Telescope 

Observa- during 
tion 

W. E 
E, \V 

W, 6: 
E, W 
W, E 

E, W 
\V, E 
E, IT 

E, W 
VC', E 
w, h: 
E, W 

W,E 
E, W 
E, W 
IV, E 

E , W  
W. E 
W, P 

W, E 
EI W 

E, W 
E, W 
W, E 

W, E 
IV, E 
E, W 
E / W  

1 ,  E 
E, m 
w, E 

E, W 
W, 12 
W, E 

South 

8.92 

9.03 

9'8j 

. . 

9'93 

9.16 

... 

9'34 

9'15 

... 

... 

0.56 

o.4j 

0.37 

0 2  

0.4j 

0'3% 

0.27 

0'14 

0.33 

0'52 

0.34 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (447) 

220. Sarey Khan-Co-latitude 67" 47'+ 

d 5 
2 .- 
$ %  
z 

12 

13 

14 

15 

1 G  

17 

18 

19 

40 

21 

22 

23 

24 

Stu Oboerred 

225 Qr. 72 
$ 9  9 9  

,t ,I 

240 Gr. 72 
, .. 
,, #I 

I. ,, 

249 Gr. 72 
,, ,, 
.* Is 

V P  9,  

261 Gr. $2 
$ 8  p, 

I S  ,, 

264 Gr. 72 

9 

274 Gr. 72 
$I  n 

,, ,, 
I )  ) I  

292 Gr. i 2  
3 ) I  . I, 
n I ,  

297 Qr. 72 
91 ,, 

309 Gr. 72 
I I  P I  

19 1s 

$ 9  )I  

313 er .  72 
,I I,  

,, ,, 
I .  .. 

321 Gr. 72 
9, 7, 

335 Gr. 72 
I ,  , I  

) I  ., 
I ,  ,, 

329 Qr. 72 
11 ,, 
I# ,, 
I ,  I I  

Date 

1886 

Dec. 28 
1. 30 
9 ,  31 

Dee. 24 
, 25 
, n 
1, 31 

Dec. 28 
,, 29 
,# 30 
,, 31 

Dec. 24 
t s  27 
,, 30 

Dec. 28 
, 29 
,, 3 1 

Dec. 25 
,, 27 
,, 2s 
,, 29 

Dec. 94 
, 27 
,, 28 
,, 9 

Dec. 30 . 31 

Dec. 23 
t 24 

25 
9 27 

Dec. 28 
,, 29 
,, 30 
,r 31 

Dec. 23 
"5 

Dec. 28 
, I  

, 30 
,, 31 

Dec. 23 
,, 24 
,, 25 
9, 27 

N.P.D. 

0 1  n 

72 47 51.29 
51.36 
51.39 

68 31 41.55 
41'56 
42.59 
41.64 

, 61 46 19.67 
29.66 
29.6j 
19.64 

63 1 %  13-56 
13.53 
a.3.jo 

75 13 8.51 
8.54 
8.62 

69 6 47.45 
47'47 
47'48 
47'49 

70 42 9.14 
9'18 
9.10 
9.11 

9 4 
34-16 

69 15 44-43 
44'4.3 
44.43 
44'45 

65 40 40.8; 
40'84 
40'83 
40.81 

67 35 15'09 
1j.09 

77 1 7  11'60 
r1.6j  
~ 1 . 6 9  
11.73 

65 55 0.63 
0.62 
0.61 
0.58 

Z e n i t h  
ObSened 

O I I  

5 o 40.56 
41'5.3 
41'29 

o 4 34'38 
3.3 ' 95 
33 '6.3 
31'11 

5 o 39.96 
.?9'39 
40.46 
39'68 

4 34 46.79 
45.46 
46.87 

7 35 59'09 
58.0.3 
57'83 

I 19 38'19 
37.91 
38 
38'1.3 

a 54 59-82 
60.37 
61 .oo 
60.67 

3 7 .  
t5.18 

I 28 34.11 
34.27 
3.3'92 
33'b2 

r 6 28'92 
28.40 
19.83 
17'59 

o 11 53.81 
54'67 

9 +a 4-51 
1.51 
1.62 
1.5) 

b 52 10.68 
7'08 

I O ' K ~  

9'32 

0 

0.7) 

0.41 

0'43 

0.80 

0.76 

0.06 

0.;6 

0'23 

0'95 

0'41 

o'r.3 

0.10 

0.81 

1 Polition. 
Position , of 

of , Telescope 
Azirniithal 1 during . I )  

0.5476 

0.1681 

0.1849 

0.6400 

0.5776 

0.0036 

0.5176 

0'0519 

0.9025 

0.1764 

0.0529 

o.oroo 

0.6561 

-~~ - 

Seconds 

by 
each 

obserra- 

I, 

10'7.3 
9'8.3 

10.10 

8.17 
8.61 
8.96 

10.53 

9.6.3 
9.05 

l 0 . 1 1  
9.32 

10..?3 
8.99 

10.37 

9.42 
10.58 
10.79 

9.,26 
9.56 
9'48 
9.36 

9.32 
8.81 
8.20 
1.54 

9.52 
8.98 

1o.21 
10.16 
m.51 
10.83 

9.77 
9-24 

m.68 
8 '40  

8.90 
9'76 

7-09 
10 .14  
10.07 
1.0.22 

11.31 
7.70 

m.73 
9'90 

~ t u d  

8 
,, 
,, 

N 
9, 

.. 
8 

8 
,, 
,, 
,. 

N 
9 ,  

8 

8 
,, 
,, 

N .. 
S 
,, 

N 
,, 
B 
93 

8 
,, 

ET 
8 ,  

$ 8  

,I  

8 
,, 
,, 
18  

N 

S 
,. 
,, 
,, 

N 
,t 

,, 
w 

/ Olmma- 

E. W 
W, E 
W, E 

W, E 
W, E 
E, w 
E, W 

E, W 
W, E 
E, W 
WP E 

E, W 
W, E 
E, W 

W, E 
E, W 
& w  

W , E  
B, w 
E, m 
w, h: 

X, W 
W, E 
w. K. 
E, W 

W, E 
E, W 

E, W 
\V, E 
Et W \v, E 

E, W 
W, E 
E, W 
W, E 

W, E 
\Y, E 

W, E 
E, W 
IV, E 
E, W 

E, W 
W, h: 
E, h' 
W, E 

of Co-latitude 

Mean by 

KorLI, 
Star 

n 

... 

... 

9.53 

9-90 

... 

... 

... 

... 

... 

9.52 

,, 9.33 

... 

W9k 

South / Star 

H 

10.2a 

9.07 

... 

... 

10.24 

9 

-8.71 

9 '2j  

10'43 

... 

... 

9 . j a  

... 
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220. Sarey Khan-Co-latitude 67" 47' + 

G m  .- . 
5 s 
rn 

26 

26 

27 

28 

29 

30 

31 

32 

33 

34 

86 

86 

37 

r 

Star Observed 

336 Or. 72 
I. 9. 

9 ,  11 

S I  I )  

340 Gr. 72 
,, ,. 
IS  I( 

19 I I  

849 Gr. 72 
S I  I> 

I, I )  

81 n 

851 Qr. 72 
9 ,  2 ,  

I, 19 

I #  ,I 

355 Gr. 72 
a ,  +. 
st 3 1  

I! 1 9  

367 Or. 72 
9 1  I I  

9. I #  

373 Gr. 72 
II 11 

Is  - ,, 
$I  $I 

877 Gr. 72 
I#  )I 

I )  12 

881 Qr. 72 
9 ,  I( 

31 ,t 

II  I )  

392 Or. 72 
I I  (I  

1, IS 

399 Or. 72 
IS I I  

13 91 

II I) 

406 Qr. 72 
I S  

9 1  )I 

407 Gr. 72 
17 I I  

BS ,, 

Date Oi::rid 
Distance 

a ,  n 

a 44 51-58 
52'07 
51.99 
52'5' 

9 42 g l ' . z l  
51.86 
52.81 
52.06 

1 ja Z I ' O I  

20'75 
22 .04  
21.51 

I 29 29.29 
30.49 
29.40 
30.25 

9 19 55'46 
5 j .10  
s j ' j 8  
55-51 

10 2 4j .80 
44'04 
45'57 

o 26 35'70 
37 ' 30 
35'42 
36.07 

6 28 45-13 
46.15 
46'50 

3 58 10.04 
10.61 
I I ' 4 2  
1 0 - 2 1  

1 54 58.45 
58. 50 
58.19 

6 5 1  43.j9 
4.3'5' 
43'58 
44'40 

I 49 z g ' ? R  
28. 1 5 
zj.71 

1 49 14.97 
17.35 
15.84 

Porition 
of 

Azi~nuLhnl 
stud 

N.P.D. 

o t ,t 

65 z 17'19 
7 7  
17'15 
1 7 . 1 1  

58 4 16.24 
16-19  
16.14 
16.09 

66 14 47'18 
47'17 
47.16 
4T.13 

66 17 39'67 
39.66 
39.64 
39'63 

58 27 14'09 
14'0.3 
13.87 
13.66 

77 49 54'99 
5j .08 
55-13 

68 1.3 qh 'o j  
46.05 
46.04 
46 0.3 

61 18 22.89 
2a.80 
21.76 

63 48 58'4.3 
58.40 
58.37 
58 .;I 

69 42  7.37 
7.37 
7.37 

7 4 3 8  52.78 
j a . 81  
52.84 
51.90 

65 5; 43.58 
4.3 j 
43.j.z 

65 57 s;..qr 
53.27 
fi.26 

Positions 
of 

Telescope 
during 

Observn- 
tion 

W, E 
fc, W 
W, E 
E, W 

E, W 
W, E 
E, w 
w, 

E, W  
W, E  
E, W 
w, 

W, E 
E, W 
IV, E 
E, W 

W, E 
E, W 
E, W 
W, E 

E. IV 
W, E 
E, W 

E. W  
W, E 
E, \V 
W, E 

W, E 
E. w 
W, E 

W, E 
E, W 
W, E 
El W 

Et W  
W, E 
E, \Y 

E,W 
W, E 
E, rn 
W, E 

W, E 
E, W 
WP 

W, E 
E. 'AT 
WI E 

1880 / 
Dec. 23 N 

r r  :: 27 I :: 8 ,  

Dec. 28 
,, 29 
,, 30 
, 31 

Dec. 23 
3 24 
, 25 
$9 57 

Dec. 28 
r,  29 
$ 8  30 
,, 31 

Dec. 23 
,, 24 
1s 27 
,, 31 

Dec. 28 
, I  30 
I* 31 

Dec. 23 
IS 24 
,, 25 
,, 27 

Dec. 28 
, I  30 
,I 81 

Ilec. 23 
24 

,, 26 

Seconds 

by 
each 

Observa- 

t, 

8'77 
9'24 
9'14 
9.62 

1-58 
8.0;  
8.95 
8.15 

8.19 
7 '91 
9.20 
8.65 

8.96 
1 0 . 1  j 

9'04 
9'88 

9'55 
9'1.3 
9.45 
9'17 

9'19 
11'04 
9.56 

10.3j 
8.75 

10.62 
9.96 

8-01  
8 .9 j  
9.26 

8.47 
9.01 
9.79 
8.52 

8.92 
8.87 
9.18 

9.19 
9.30 
9.26 
8-50  

8 .86  
11.69 
9 2  

8.28 
10.62 
9'10 

I 

, 6 
,, 
,, 
,, 

N 
9 s  

,, 
,, 

S 
,, 
,, 
,, 

N 
11 

,, 
8 

S 
,, 
,, 

N 
J ,  

,, 
I ,  

S 
I ,  

91 

N 
1 ,  

,, 

o 

0.9 

0.92 

0.61 

0.4: 

0 .22  

0.45 

0 . ~  

0.36 

0'15 

0.49 

0.42 

0.83 

0'23 

0 0 

0.0081 

0.8464 

0'3721 

0.1681 

0.0484 

O'lOa5 

0.1936 

0.1296 

0.0225 

0.2401 

0.1764 

0.6889 

0'0529 

of Co-lstitnde 

Mean by 

8 27 

Dec. 28 

$1 g ,  $ 9  

Dec. 23 
, 24 
9 25 
$3 37 

Dec. 28 
9 3 0  

North 
Btar 

N 

9.19 

8.18 

8-49  

9-51  

9-32 

... 

' . . .  

8.74 

8.95 

... 

... 

9.93 

9'33 

,, 

6 
3 s  

8 ,  

N 
,, 
9 ,  

9 ,  

S 
,, 

South / Star 

.. 

... 

... 

... 

... 

... 

9'93 

9.91 

... 

... 

8.99 

9.06 

... 

... 
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220. Sarey Khan-Co-latitude 67" 47' + 

Posilion 
of 

Azirnutl~al 
stud 

N 
,, 
,, 
8 
,, 

8 
,, 
,, 

8 
9 -  

,, 

N 
,, 
IS  

N 
,, 
,, 

S 
,, 
,, 

S 
,, 

S 
,, 
,, 
,, 

8 
,, 

N 
,. 
,, 
,, 

N 
,, 
,, 
,, 

N 
S , 
19 

,, 

S 
,, 
8 ,  

Dab 

1886 

Dec. 23 
,, 45 
,, 27 
,, 2Y 
, 30 

Dec. 28 
. 30 
,, 31 

Dec. 23  
,, YU 
,I  3 1 

Dec. 23 
., 24 

27 

Dec. 23 
,, 24 
,, 25 
,, 2i 

Uec. 28 
,, 30 
, 31 

1)ec. 23 
,. 31 

Dec. 23 
,, 24 

6 
1, 27 

Drc. 28 
9 30 

Dec. 23 
24 

., 25 
,, 27 

Deo. 23 
9 24 
, 25 
s 27 

Dec. 27 
,, 23 
9 ,  3u 
,, 31 

Dec. 28 
, 30 

31 
I 

i 

= -  .- 
6 %  

m 

38 

39 

43 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

Star Obrerved 

419 Or. 72 
I t  ,I 

I*  # I  

I. I I 

IS ,, 

429 Gr. 72 
1 9  I, 
, ,, 

440 Or. 72 
) I  B S  

o ss  

441 Qr. 72 
I I  I ,  

st S P  

449 Or. 72 
,, ,, 
I, ,, 
~9 8 ,  

450 Qr. 72 
II 91  

,, ,, 

459 Or. 52 
#I I #  

460 Or. 72 
I I  s t  

I (  I ,  

81 t s  

468 Gr. 72 
19 81 

472 Or. $2 
,, 1 ,  

+ 1  9 ,  

1 9  ,S 

498 Or. 72 
'I o 

,, ,, 
I S  17 

506 Qr. 72 
s 1 9  

1, 3, 

I *  9 ,  

519 Gr. 52 
,, . )  

,, I 9  

Positions 
of 

l'elesrope 
during 

Observa- 
tion 

E 
W, K 
B, W 
E, W 
W, E 

W,E 
E. \V 
W. E: 

E, W 
W. E 
E. W 

, \ 
W. ]I: 
W, E 

W, P 
E, w 
I V .  E 
E, W 

W. E 
E, \r 
W, P 

E . W  
W, E 

E. W 
\t7, E 
la:, \v 
I\', E 

W, E 
K W 

kv, I 4  
E. W 
\V, E 
E, W 

1 '  
w, E 
E, \V 
W, JC 

E. W 
\V, E 
E. W 
W ,  E 

E, W 
W, E 
E, W 

Obrerred 
Zenith 

Ijistance 

0 , "  

3 17 14.26 
13.67 
13.65 
1.3.82 

' 13-25 

5 56 6.91 
4'58 
5'59 

6 ro 45.8; 
45'18 
45'49 

o 11 22.30 
22.9.3 
2.3.62 

3 34 10.36 
9'56 

I I .98 
9'87 

I I ;  4 . 0  
44'13 
44'31 

5 14 2 7 . 1 2  
26.25 

2 9 I 
32.08 
3 1 ..;6 
32'39 

o 47 19.12 
'9'3 1 

3 4.3 25.88 
24.11 
24.75 
25.84 

5 37 31.93 
31 '14 
31'3i 
31.76 

6 17 41.20 
41 ' 2 0  

41'43 
4 z . b ~  

3 42 26.36 
26.54 
34'69 

0 

O . ~ O  

0'3.3 

0.2; 

0.48 

0.22 

0.55 

0.29 

0'30 

0.02 

0.09 

0'42 

0.45 

0'09 

0 1) 

0.0900 

0'1089 

0'0729 

0.2304 

0.0484 

0.3025 

0'0841 

0~0900 

0.0004 

0.0081 

o ' l i 64  

0.2025 

0.0081 

N.P.D. 

, I ,  

71 4 22.88 
22.90 
21.91 
22.92 
22.94 

7.3 43 14.81 
14.R6 
14.88 

61 36 1.3.39 
2.3'31 
23'26 

67 15 45.69 
45'68 
45.64 

7 1  21 20.18 
20.19 
zo.20 
2 0 . 2 2  

5.3 29 2i.67 
24'45 
24-36 

73 I 36.48 
36 . j+  

65 f 3;.58 
3 i ' i j  
5 . 3  
37.48 

68 34 28.68 
28.6; 

71 30 34.72 
.34'7.; 
34'74 
34.77 

62 9 38.04 
38.00 
37 '96 
j7.87 

61 29 28-02 
27.97 
27'89 
27'84 

71 29 35.23 
3 j . 26  
35.18 

Seconds of Co-latitude 

by 
each 

observa- 
tion 

----- 

Menn by 

North South 
Star 1 Star 

I, 

9.18 

9-15 

... 

... 

9.70 

... 

9'77 

... 

9-46 

9.57 

... 

... 

9'39 

1- 

8 ' i a  1 
9.2.3 
9.26 
9.10 
9.69 

7.89 
10.28 
9'29 

9-26 

::;: 
7.49 
8.61 
9.26 

9.82 
lo.qg 
8.22 

1 0 ' j j  

8 .42  

8 57 
8.67 

9.26 
10.29 

9 00 

9.63 
0 '09 
9 ' 8 ;  

9.56 
9.36 

8.84 
IO..:Z 

9 ' 1 0  
8 .93  

9.97 
9'14 
9 .  -3.3 
9.63 

9.22 
9'17 
9.32 

10.49 

8.87 
8.72 

10.59 

... 

... 

8.83 

8.62 

... 

8.55 

... 

9.40 

... 

... 

9.52 

9 . j ~  

... 
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220. Sarey Khan-Co-latitude 67" 47' + 

Summary. 

7 S 
'C u 
a 0 
m 

51 

52 

No. of North Stars 25 No. of Sonth Stars 27 
No. of observations 183 

0 1 V  H 

Co-latitude by North Stars 67 47 9-104 + 0-073 

Mean Co-latitude 67 47 9-294 + 0.047 

Star Obaerred 

530 Or. 72 
,, ,, 
11 3 1  

29 1, 

534 GI-. 72 
I,  I >  

) I  nr 

Correction for Height above Sea-level + 0.05 

I 

Final Co-latitude 67" 47' 9".344 

I cu by 8. Stars - 5.2094 

Date 

1886 

Doc. 23 
., 24 
, 25 
,, 8 

Dec. 28 
, 30 

31 

0 I I/ I/ 

Astronomical Latitude (A) = 22 12 50.656 0-047 

Geodetic Latitude (G) = 22 12 55.61 

Deflection of plumb-line (A - G) - - - 4.95 

I Positions 

o ~ , " ~ ~ ~ d  
Distrrnco 

o n ,r 

I 8 38.78 
.z8..z6 
36.86 
36.11 

3 36 57'34 
59.01 
58.52 

Position 
of 

Azimuthal 
stud 

N 
,, 
,, 
I, 

S 
,, 
,, 

of 
Telescope 
during 

Obeerra- 
tion 

W, E 
W, E 
E, W 
W, E 

w, E 
E, W 
W, E 

v w  

- - 

0 . 1 ~ 2 ;  

1.0404 

N.P.D. 

0 , "  

68 55 47.36 
47-36 
47.36 
47.36 

64 10 9.84 
9,;s  
9.76 

I b N. Stnlg = 7.1397 

Secontls of Co-latitude 1 
v 

0.35 

1.02 

Mean by 

1 yh 1 ~ o u t h  
Star Star 

9.8.3 

. . 

8.58 
9.00 

10.50 
11.25 

7.18 
8.79 
8.28 

... 

8.08 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS ANL) RES ULT9. 

Latitude ... 29' 16' Instrument-Zenith Sector N o .  1 used as Zenith Telescope 
in. 

Longitude ... 78 35 Mean Height of Barometer 29.22 

Height ... 761 feet Mean l'emnperalure 55O.9 

Observer-Capt. G .  P .  Le~iox Conyngham, R.E. 

0;. 
8 = - s, .- 
t ' ;  

m 

- - 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I1 

12 

IS 

Slurs Observed 

44 Sr 46 Or. 80 
I S  ( I  ,, 

121 & 136 Gr. 80 
I ,  ,, ,, 

139 & 160 Glr. 80 
181 & 139 Or 80 

210 & 212 Or. 80 

222 & 2& Or."80 . 
I I  I I  ) I  

275 & 319 Qr. 80 
s I )  I 7  

382 & 390 Or. 80 
1 3  * I  I )  

404 d; 412 Or. 80 
I )  I I  I ,  

417 & 4 M  Gr. 80 

&4 & iil ~r ."80  
n 13  I 

472 & 476 Qr. 80 
1$ ,) ,1 

513 Jr 523 Qr. 80 
I S  9 1  I )  

528 & 646 Gr. 80 
I S  1s 9s 

563 & 689 Or. 80 
18 #I 9 1  

608 & 637 Qr. 80 
11 8s 2s 

Date 

1899 

1)ec. 3 
, 4 

Dec. 8 
,, 4 

Dec. 2 
,, 2 

Dcc. 1 
3 2 
,, 1 

P I  2 

Dec. 1 
P, 2 

Dec. 1 
31 2 

Deo. 1 
~1 2 

Dec. 1 
P !2 
,, 1 
13 2 

Dec. 1 
a s  2 

Dec. 1 
9 ,  4 

Dec. 3 
,, 4 

Dec. 3 
9 4 

Doc. 3 
,r 4 

I p 0 8 ~ ~ 0 n 8  ~ e a n  
of N. P. D's 

o 1 1, 

60 31 46.91 
46.89 

60 24 20.27 
20.24 

61 I 43.19 
60 j j  22.73 

60 25 7-87 
7.81 

60 28 33.30 
33'25 

60 50 .++.08 
34'02 

60 45 55.35 
53-28 

60 44 j j - 1 9  
55 ' '3 

60 46 4.3.29 
43 '  2.3 

60 44 56.50 
56.43 

60 42 26.93 
26.87 

60 54 24.44 
24'24 

60 53 56.65 
56.58 

60 50 47'67 
47.61 

60 32 a3.96 
23-90 

Ze~litl: 
UIJlauces 

o I 

15 4; 

lo 57 

2 19 
2 25 

15 26 

15 23 

1 2  42 

5 1 

19 34 

11 2 2  

I I  20 

9 57 

2 0  25 

2 0  4 

18 19 

3 8 

, l o p e  

2;;;:- 
Llorl 

E, W 
W, E 

W, E 
E, w 

E, W 
W, E 

E, W 
W, E 
W, E 
E, \V 

W,E 
E, W 

W, E 
Es W 

E, W 
W, E 

W, E 
E, W 
E, W 
wT E 

E, W 
W, E 

E, W 
\v, Bl 

W, E 
EI  W 

E, W 
W, E 

W, E 
G W  

Hulf of t h e  
Obaerred 

D~fferrnce of 
Zen~th  D~s t ance~  

, H 

+ 1 2  3i.70 
37-39 

+ 20 4-97 
3 '64 

- 17 17.9; 
I D  57'05 

+ 19 17'28 
I 

'5 52.10 
50'99 

- 6 7.22 
y 1 7  

- I 29.66 
31-04 

- o 30'38 
29'30 

- 19.21 
18.94 

o 32'46 
33.01 

+ I 56.13 
59.23 

- 10 0.02 

9 59'31 

- 9 30'53 
31.45 

- 6 23'79 
21.96 

+ 11 1 . m  
1-51 

p, 
a 
- 2 
.- M 

1'0  

r .0  

1'5 

1 ' 5  

1.0 

1.0 

1.0 

1 '5 

1.0 

1'0 

1.0 

1.0 

1.0 

Seconds of 
Co-latitude 

-- 

b'b:,":! Mean 
votlon l r .  

I n 

24.61 
24'28 24.45 

24.64 
23'88 24-26 

25-22 
~ j . 6 8  15'45 

25.15 
zj.76 
13.40 
24'24 25.14 

26.86 
74.85 25.86 

25.69 
Z+.("l) 24-97 

24'81 
25.83 25'32 

24.08 
24.29 
24'04 
23.42 23.96 

2.3'06 
h.10 24-58 

24'42 
24-91 14.67 

16.10 
2 j . i ~  2j.62 

2.3'88 
25.65 24.77 

: z5.20 

v 

0'43 

0.62 

0'57 

0 . 2 6  

0.98 

0.09 

0 '44 

0.92 

0.30 

0'210 

0.74 

o ' l r ,  

0.32 

7 

P v v  

0,1849 

0.3844 

0.4874 

0'1.014 

o.$o) 

0'0081 

0.1936 

1+2696 

0-0900 

O'OMI 

0.5476 

0-OIU 

0.1024 
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227. Sarkara-Co-latitude 60" 44' + 

6 
2 .t! 
2 a .- 
2% 
m 

14 

16 

10 

17 

18 

10 

20 

21 

22 

23 

24 

25 

26 

Half of the 
Observed 

Difference of 
&nit11 Distances 

I M 

+ I 17.26 
I 

18 19'59 
19'8j  

- l o  21-44 
23'01 

15 7'74 
8.78 

+ o 3.83 
4.80 

4 50.14 
50'67 

+ 18 4 2 : ~ ~  
43.5; 

+ 20 .~O'JS 
31-63 

+ l o  42.97 
43'31 

9 51'64 
52'29 

8 42-82 
41.62 

9 34.13 
32.65 

+ 15 49.60 
50.59 

+ l o  50.24 
48.68 

+ r I 31.16 
29.66 

- 1 16-31 
1 7 . 1 1  

3 30.95 
31'34 

+ 17 20.04 
20'44 

2 1  4 ' 4 i  
3 ' j 3  

- 6 44.43 
4 j ' l  j 

- 14 47.41 
4;.f11 

+ 7 .7j.z1 
34'00 

Mean 
of N.P. D's 

m , ~  

60 43 8.18 
8.13 

60 26 5.66 
5.61 

60 54 46.58 
4 . 5 3  

60 59 32.70 
32'66 

60 44 20.62 
20'59 

60 19 14.50 
34'46 

60 25 41.58 
41.55 

60 23 5.3'65 
53'62 

60 33 4 2 4 6  
42'44 

60 34 33.03 
.;.3.01 

60 35 41.50 
41.48 

60 34 50.93 
50'9 '  

60 28 34'94 
34'9.3 

60 33 34'62 
34'63 

60 I r  53.74 
53 ' i6  

60 45 41.24 
41'26 

60 47 55.41 
55.44 

60 27 4 . 6 . ~  
4.68 

60 23 20.83 
20.88 

60 j t  9'54 
9.60 

60 59 11.6; 
12'74 

60 36 j o . ; ~  
50.78 

I 

o 

0.64 

0.23 

0.01 

0.19 

0.23 

0'15 

0.80 

O'iJ' 

P o w  

0.6144 

0-10j8  

o.ooo1 

0.0361 

I 0.1058 

O ' O Z l j  

0.6400 

i 0.j184 

Positions 
of 

'l'eleacope 
during 
Observa- 

tion 

8tam Observed Ez:f 
Dishnces 

h 
P 

z .- 

1 . j  

2.0 

1.0 

1.0 

2.0 

1 '0 

1.0 

1.0 

1.5 

1 '5  

1'0 

1.0 

1'0 

Seconds of 
Co-latitude 

bzbzz-h 
vntion I i  

713 & 720 Qr. 80 

7ib k 7i4 ~ r . ' b  
1 9  91 I I  

785 k 810 Gr. 80 

8i0 & 8% QF. 'b 
t& & 8$2 Gr. 'b0 

sii k 7:s ~ r . ' b  
IS I I  I J  

888 & 902 Or. 80 
,, $ 8  I* 

928Gr.SO8~oAurigaeA.J.99 
I I  19  ,, 

978 k W9 Qr. 80 

$9 k 4 ' 0  

9 i 4  & 1";;~ 0r . ' 80  

1 6 2  k dj8 Or. 'i)O 
,, I I  9 

1062 k 1101 Gr. 80 
IS )s  

1150 k 1167 Gr. SO 
I S  

1192 Sc 1206 Qr. 80 
31 I I I  

1221 k 1240 Or. 80 

1571 Jr liil 0r."80 
s ,  1,  8 ,  

1284 & 1303 Gr. 80 

13% & 12% ~ r . " 8 0  
I$ ,, ., 

1323 k 1328 Gr. 80 
I I  38 ~9 

1371 C 1397 Qr. 80 
9 ,  ,I  I T  

3i98 Jr 3R46 Gr. 80 
I S  9 1  

I i 

LI 

~ 5 . 4 4  
2.5'90 
25.25 
2j.46 

25'14 
23'52 
24.96 
2.3 88 
24.45 
l j . 4 8  
24.64 
2j.l.; 

24.41 
aj.32 

24'13 
~ 5 . 2 5  

25.43 
25'75 
24.67 
2.;'.ZO 
~ 4 . ~ 3 2  
23'10 
95.06 
23'56 

24-54 
25'52 

24.86 
I 

24.90 
23.42 

24-91 
24.15 
24.46 
24-10 

24.67 
2 j ' J l  

2,i',30 
2 1  

2 j . 1 1  

24'43 

25.26 
zj .12 

a j .96  
4 8 

0.47 

0.00 

0.11 

0'31 

0'49 

I 

t j . 52  

24.65 

14.87 

24-69 

' 

24.65 

25'03 

24.08 

24.16 

24'41 

24.88 

24'77 

25.49 

23-37 

I 
0'3314 

o'oo00 

0 ' 0 1 2 1  

0.0961 

0.X401 

18W 1 • , I  
Dec. 3 
, 4 
,, 8 
$ 9  4 

Dec. 8 
I 4 
,, 3 
3 4 
,, 3 
P I  4 
,. 3 
1 4 

Dec. 3 
9 4 

Llec. 3 
,, 4 

Dec. 3 
11 4 
,, 3 
9 4 
,, 3 
,, 4 
,, 3 
, 4 

Dec. 3 
,, 4 

/ Dec. 1 
9, 2 

Dee. 1 
8 1  2 

Deo. I 
,, 2 
,, 1 
s, 2 

Dec. 1 
19 2 '  
,, 1 
,, 2 

Dec. 1 
,, 2 

Dec. 1 
, 2 

Dec. 3 

1.3 32 E. W 
W, E 

1.3 15 W, K 1 E . W  

l o  t j  E, W 1 W, E 
10 30 , E 

E, W 
. ro 45 , E, W 

W, E 
10 4 1  1 1 ,  

I 7 44 , W E  

20 11 

E, \V 

E, W 
W, E 

9 4.7 W. E 
i E, 

9 42 

9 43 

9 44 

17 14 

19 18 

8 qq 

I 11 . 

I 1.3 

2 26 

2 30 

4 31 

o 56 . 

9 9 

1 E, W 
1 W,x 

\?., E 
E, W 
E, W 
w, E 

E, W 
W, E 

W, E 
E, W 

W, E 
P, W 

E, K 
lV, K 
W , E  
E, W 

W. E 
E, W 
E, W 
W, E 

, 
W, E 

W, E 
E, W 

W, E 
E, \v 



ABSTRACTS AND SUMNARIES OF ORBERV.4TIONS AND RESULTS. (453) 

227. Sar kara-Co-latitude 60" 44' + 

Summary. 

s 

2 .5 
2 .- 
$ %  
m 

- - - 

No. of pairs 29 
No. of observations 84 

Mean difference between observations taken E, W and those taken W, E = - 0".44 

Stars Ob~er rad  

-. -. . - - - -- 

Observed Co-latitude (weighted mean) 60' 44' %".88 + 01'.060 

Correction for Height above Sea-level + 0"-03 

Data 

27 

28 

29 

Final Co-latitude 60" 44' 24"*91 

1899 

Dec. 3 
9 ,  4 
. 3 
9 4 

Dec. 3 
,. 4 
,, 3 
., 4 

Dec. 3 
,, 4 

3867 k 3922 Qr. 80 

3 9 k  & 59162 Gr."80 
I I ,1 

3945 Jr 3971 Gr. 80 

.?&?I Jr 3 d k  Gr."80 
I s  I s  

4059 Jr 15 Gr. 80 
, ,, , ,  

0 I W v 

Astronomical Latitude (A) = 29 15 35.09 + 0.060 

Geodetic Latitude (G) = 29 15 46.91 

Sernnds of PI 
Hnlf of the Co-latitude I 

Observed - t: 
Difference of n Y u a  

M .- 

ration 3 
-~ 

~~~~~f 

Distsnces 

Deflection of plumb-line (A - G) = - 11-82 

D t 

I 52 

I 47 

16 52 

16 50 

16 21  

PosiLions 
o i 

Telescope 
during 

Obserya. 
tion 

Mean 
of 5. P. D's 

E. W 
W, E 
W. 1E 
E. w 

W.E 
E, w 
E. W 
W, E 

W, E 
E, W 

Y 

+ 8 50'90 
50.64 

13 44-10 
41-67 

- r r  32.76 
32.84  

13 r,'Oo 
i . 0 6  

- 4 39.25 
40'74 

. I  n 

60 35 34.41 
34'43 

60 30 4a.10 
42-12 

60 55 58.27 
j8.2; 

60 57 30.76 
30' 76 

60 49 4.47 
4 '46 

ZP = 35.0 / ZPt.I!= 7.;619 

1.5 

1.5 

23.31 
25.07 
26.20 
9 

25.51 
, 25'4.3 

a j .16  
24.70 

15.22 
23.72 1.0 1 0 / 0.1681 

15.35 

25-20 

24.47 

1 
I 
i 

0.47 

0.32 

0 ' 3 . ~ r 4  

0.1536 

I 



ASTROKOMICAL LATITUDES. 

222. Saugor-00-latitude 66" 10' + 
Latitude . . , 23' 50' Instrument-Zenith Telescope 

in. 
Longitude ... 78 49 Mean Height of Barometer 27.99 

Height ... 2033 feet . Mean Temperature 65". 2 

Olseraer-Lieut. H .  M .  Cowie, ROE. 

> 

;-" 2 
A .= - 
7" . - 
E"d 
'L 

- - - - 

1 

, 2 

3 

4 

5 

6 

7 

Stnm Observed 

- -- .. 

178 & 185 Newcomb 
9 .  , I  S I  

I 3  I ,  9, 

,. I* 

,, ,. 

196 & 201 Newcowb 
,, I ,  

1 9  1, I 

, I ,  B 

,. 7. 

9 9 1  n 

201 k 211 Xewcomb 
> I  31 I ,  

11 81 19 

I ,  ., 
I I PI 

, I  ,3 

217 % 224 6ewcomb 
9 I, 
>. 3. 

I. (I 

, ,  , ,  
i~ >. II  

224 & 230 Newco~ilb 
I ?  I ,  81 

I >  19 9 )  

) I  .. ,I  . ,. ,,. 
,. , ,  , , .  

250 9 252 Newcomb 
,, 9, I I  

. ,, 
I >  ,, 
,, (I 

, I ,. 

2% & 223. Newco111b 
,, ,, . I- 

19 ,. 1 II 1 9  

S / 2:: 5 1CZ X e w ~ m b  

I 
" 

=at0 

1903 

Feb. 5 
9 7 
9 8 
91 9 
,, 10 

Feb. 6 
,, 6 
,, 7 
, ,  8 
,, 9 
,, 10 

Feb. 5 
7 6 
,r 7 
9 ,  8 
8 9 
9, 1 0  

Feb, 5 
,, fi 
7 7 
3 ,  8 
, 9 
r* 10  

Feb. 5 
9 ,  G 

7 
,, 6 
,, 
., M 

Feb. 5 
, r  6 
,, a 

8 
,, 9 
,. 10 

Feb. 5 
P 7 
,, 8 

:: l: 

~ e n n  of 
zeni t l l  

Dishnces 

o 3 

z j 8  

25 y 

a j  33 

2.3 47 

23 42 

rr .n 

r u j  

1 
Feb. + *a. 

I "  

Positions 

during 
O b s e r ~ s -  

tlon 

E, W 
'W, E 
W, E 
E. W 
W, E 

W, E 
E, W 
\v, E 
E, 1%- 
W. E 
E, I+' 

E, W 
IY, E 
E, W 
\V, E 
E. W 
W, 1 

, E 
I?. W 
\V, E 
E. W 
I+', E 
E, W 

E, W 
I+', E 
E. W 
\V, E 
E, W 
\V, E 

IV. E 
E, W 
I\-, E 
E, \lr 
If., E 
E, \V 

E, \V 
W. E 
\P, E 
E. IB 

Half of t h e  
Observed 

Difference of 
zeni th  ~ i k t a n e e ~  

t II 

+ 4 35.79 
.?.i'93 
35'28 
.~5'.51 
35'8.q 

+ o 42.39 
42.22 
42'07 
41.87 
42'27 
41.68 

+ 8 53.85 
5.3.36 
3 . 4  
5.1'4.3 
j.Z.27 
5.1'54 

+ z 48.21 
48'.31 
47'4+ 
48.17 
48.28 
47'82 

- 2 41.33 
4 6  
4 5  
41'46 
41'.3q 
41 . j ;  

+ 2 0.8.4 
0 

o . ; o  
I 59'97 
2 0.62 
I 59“4j 

+ I I 29.30 
29.09 
30.14 

Mean 
of N. P. D's 

o 1 1, 

66 5 3 5 - . ~  
35 '4; 
35'54 
. ~ j  '60 
.zj ' 66 

66 9 29.25 
29.29 
29 '34 
29..~8 
29.43 
29'48 

6G P 17.28 
17'32 
li..36 
17.39 
1 7  '4.3 
17.48 

66. ; 23.27 
23'.;2 
2.3 '36 
2.;'39 
2.3 '43 
2.3'47 

66 1 2  52'9.3 
52'96 
5.3'00 
53'02 
5.3'06 
53.09 

66 8 10,;s 

10.78 
10.82 
1.0 '83 
10.87 
10.90 

6 j  5 8  4 1 .  54 
41.61 
41.63 
41.66 

\V, E 
30'11 
30.29 ‘&I '69 

E:\V 
b,. 

1 

+ 12  54-20 
54 '00 

6 7 I 

17.23 

Seconds of 
Co-latitude 

bzb:~"l I ,,., 
~ a t i o n  

I, 

11.14 
11'40 
1 0 ~ 8 2  
11.11 
11'49 

I I .64 
11'51 
11.41 
11.25 
l l ' i o  
11.16 

11 .13  
10-(18 
10.81 
10.82 
I O ' j O  
I I  ' 0 2  

11.49 
11.63 
10.80 
11 .66  
r.1.71 
11'29 

I I .60 
11.60 
11.47 
11.56 
11.67 
11-52 

I 1.58 
11'54 
11.61 
10.80 
11.49 
10..3j 

10'84 
10.70 
I I . ; ~  
11.;; 
1 1 . 3 8  

P n n  

-- - 

o.0006 

0 . 0 i j 0  

0 .1225 

0.0484 

0.1296 

0.0006 

x 

11.19 

r1 .4 j  

10.86 

11'43 

ti's7 

I I  .q 

l l l '40 

11.~31 
11-23  

- 2 1 n 

g m 1 
I 

0.0j0j 

1.1'27 

1'4 

1.'4 

0'00.36 

0.02 

0 ' 1 9  

1 . 0  1 0 '06  

b . 0  I 0.24 

s.0 

1 '0  

m'o 

1:j 

o . ~ j  

0.22 

0.36 

0.02 ' 



ABSTltACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (455) 

222, Saugor-Co-latitude 66" 10' 4- 

P s v  

0.0529 

0.0074 

a.0004 

0.0434 

wg j8 r  

w o w 6  

W o o j ~  

0.0036 

0'0576 

4. 

Positions 
of 

Telescope 
during 

Observa- 
Lion 

E.W 
IV, E 
IV, E 
E. W 
E, W 
W, E 

W, E 
E. W 
W, E 
E. W 
W, E 
E, w 

E, W 
W, E 
E, w 
W, E 
W, E 
ES W 

W , E  
P. w 
JV, E 
E. W 
E. W 
W, E 

V 
W, E 
JV, E 
E. U' 
W, E 

+ E, LV 

E, W 
JV, E 
E. W 
IV, E 
W, E 
E, R' 

E , W  
\V, E 
E, kV 
IV. E 
B, W 
JT, E 

r. E 
I<. \V 
l V ,  E 
E, W 
W, E 
E, \V 

W, E 
E. \V 
IVY., E 
If:, JV 
IV, E 
E, m 

Distunces 

-- 

. I 

r7 9 

n 5 

19 31 

lo 24 

Date 

1903 

Feb. 5 
r. 6 
,. 7 
,, 8 
,, 9 
, 10 

Feb. 4 
I *  5 
,r 6 
,. 7 
,, 8 
,. 9 

Feb. 4 
, 6 

6 

1: A 
, ,  9 

Fob. 4 

d z 2 
F 2  .- - 
z 0 
m 

-- 

Stars Observed 

- . -. 

' 1.3 

14 

15 

16 

17 

PI 
n 
- M 
0 
.- 

r 'o  

1 '5  

1.0 

1..5 

1.5 

1'5 

1''s 

I 

Mean 
of N. P. IYs 

. I "  

66 3 I.Z.OI 
1 3 . ~ 2  
13-02 
13.02 
1 3 . 0 ~  
13.02 

66 10 1.3'24 
2.3.24 
2.3.23 
23' 2.3 
2.3'22 
23'22 

65 50 40.05 
40.02 
39'99 
39'96 
39.93 
39'90 

6 6 1 8 4 7 ' 0 8 ,  
41 '05 

9, I P  

I'  1 ,  

,I I ,  

1 ,  I )  

192 dr 4f39 l awco~nb 
, I  , ,  
I, I, 

,, ,, 
I S  ( 9  

I t  I ,  

515 & 531 Sewcomb 
I s  (I 

I ,  11 

7 s  ,) j$ 

I )  9 ,  j* 

,, I ,  9-  

629&643Newcomb 
,, (, I I  

,t ) I  I )  

I s  I ,  

1 9  I I  

1. , I  t 

556 k, 558 Newc~nih 

,I ( I  

,. , I  

13 j( 

19 9 ,  3 r 

6CG & 665 Se\rcomb 
1) I ,  

,. ,. 
I I  ., ,, 

,. ,, 
,, ., 

a 

10 

11 

12 

9 8 
9 

Fob. 1 / 11 18 
,, fi 

C ;  

:: ii 

0 

0.23 

0.0; 

/ 

0 - 0 2  

0'17 

0 6 1  

0'02 

~ 0 6  

Half of t,he 
Obwrved 

Difference of 
Zenith Uistonces 

I ,I 

+ 6 57'35 
58.06 
58.13 
57'97 
58.10 
38.18 

- 0 11.85 
12.50 
1 2 ' 1 2  

r1.75 
'2'49 
11.83 

+ 19 31.36 
1 .  
-30.66 
30.94 
1 

31.42 

- 8 33.8.; 
35'90 

303 b 319 Newcomb 
I ,  , I  

I s  ,, 
,, I $  

I *  ,, 
., .. I t  

349 Jr 311 Newcomb. 
,, I, 

3 7 ,  

,) (I 

.. ,. 
I$ .. 

415 k 432 Neacotub 
, .  ,. 
I, I )  

I I  ,1 

9,  1 3  I S  

I I  , I  

440&445Sewcornb 
91 1 9  

Seconds of 
Co-latitude 

b:bz:z-h 
ration l L  

9 ,  9 ,  
,, 10 

Feb. 4 
, ,  6 
, 6 
$ 8  8 
9 3  9 
,, 10 

Feb. 4 
,, 5 

6 
,, 7 
9 ,  

., 'J 

Feb. 4 
, 5 
, 6 
9 7 
3 8 
,, 10 

E'eb. 4 
5 

, 6 
, 7 
,, 8 
,, 10 

0-06 

0.24 

10.36 
11.08 
11.15 
10.99 
1 t . 1 2  

11.10 

' 11-39 
10.74 
1 1 ' 1 1  

11.48 
10'73 
11'39 

11.41 
11.37 
10.65 
10'90 
11.68 
1 1 . j ~  

, 11'23 
I K I j  

1 54 

14 26. 

5 18. 

' 

5. 6 

I 

27.67 

66 23 51'97 
51'94 
51'91 
51.88. 
51.86 
j1.78 

,, 

10.98 

1.1'14 

11.33 

47'02 36.06 
46'99 3 5 ' ; ~  
46.96 1 .  36.09 
46.93 

66 rg 46.71 
46.66 
46.6.3 
46.61 
46.57 
46.54 

66 14 ;.3.;8 
3.3'75 
3.3'52 
33'61 

15.90 I ;  16.97 ! 
- 13 41*.01 10.06 1 41'50 '0'44 

4 . 8 9  1 1 1 ' 0 2  

40'39 1'1'49 
q r~ .  oo 
; i : 

10.96 / 

36.21 

- 19 34.67 
34'72 
35-75 
34'68 
34'37 
34.62 

- 4 22.60 
22.03 
12.0.3 
22.;6 

1 1 ' 2 7  

10.87 
1 0 . 7 ~  

12.06 
11'91 
10.88 
I 1.93 
1 2 ' 2 0  

11.93 

11.18 
11.70 
11.69 
10.88 
I 1'0.3 
10.89. 

I I . . ~ I  
10.75 
11'4+ 
1 1 . ~ 4  
I . I . . ~z  
10.84 

I P . - I ~  

10.97 

1 

11.04 

11.82 

b~t-23 

re.15 

33.61 
33'57 

66 5 1 2 ' 7 3  
12.69 
12.66 
12.62 
12..60 
r.2.56 

66 11. 27.8; 
27.84 
27'80 
a;.;i 
21.i.5 

11.0 

11'40 
10.58 
1.1.25 

i 
1 1 . 1 0  I 

zr -58  
u.68 

+ 4 58.58 
58.06 
58.78 
58.62 
58.72 
58-28 

- I 16.47 
17.26 
16.5j 
16-67 



(456) ASTRONOMICAL LATITUDES. 

Summary. 

No. of pairs 18 

No. of observations 102 

2 .kJ - a, 
.$I * F o 

rn 

18 

Mean difference between observations taken E, W and those. taken W, E = - 0".05 

Observed Co-latitude (weighted mean) 66' 10' 11"-21 + OU.043 

%:tif 

c ,  

r 12  

S ~ R  Ob~erved 

-- -- 

577 Sr 804 Newcomb 
I, , I  

9 ,  ,I 11 

,, 9, 19 

1- 11 

I) ?1 

Correction for Height above Sea-level + OW.08 

Mean 
of N. P. D'B 

0 ,  x 

66 a2 3'74 
3'7' 
3.68 
3.65 
3'62 
3'59 

Positions 
of 

Telesmpe du r~ng  

Obsena- 
tlon 

W, E 
E, W 
W, E 
E, W 
w, E 
I& W 

Date 

1903 

Beb. 4 
3 6 
1, 6 
3, 7 
$ 3  a 
91 t3 

Final Co-latitude 66" 10' 11"-29 

. O  I I! I 

Astronomical Latitude (A) = 23 49 48.71 + 0.043 

Half of the 

DEzzof 
Zen~th  Distances 

I I 

- 11 52-92 
5.3'66 
52'93 
5 2 . ~ 1  
52'54 
53'29 

Geodetic Latitude (G) = 23 49 48-07 

Deflection of plumb-line (A - G) - - + 0-64  

P 
Seconds of 
Co-lat~t  ude 

bzb:~-h Yean 
vation I ;  

T P = 2 1  I / X P ~ '  = l . 3 1 ; ~  

PC 
I 

2 3  .- 

1 ' 5  

10.85 
10.05 
10'7.5 
11.24 
11'08 
10'30 0 

c P C @  

0'50 , O'.;;jO 

' -  



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

Latitude ... 26' 59' Instrument-Zenith Telescope 
in. 

Longitude . . . 88 20 Mean Height of Bar-ometer 22.02 

Heig ht . . . 8600 feet Mean Temperature 40'4 

Obaerver-Lieut. H. M. Comie, R.E. 

Summary. 

0 
Z .k 

-; d .- U 

f o  
m 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

, 

No. of pairs 11 
Xo. of observations 20 

Mean difference between observations taken E, W and those taken W, E = + 0". 14 

Observed Co-latitude (weighted mean) 63O 1' 26"-63 f 01'.092 

T 

Correction for Height above Sea-level + OY.36 

p1 

n 

Final Co-latitude 63" lt26".99 

Stan Observed 

492k506Newcomb 
$ 9  )I  3 

515 & 617 Newcomb 
I)  ,, I 

520 & 533 Ncwcomb 
9 ,  . I  I 

588 k 513 h'ewcomb 
., I* 

547 k 569 Newcomb 
, ,. 

567 d: 669 Sewcomb 
I *  (3  

573 k 553 N'e~comb 

538 C 626 Newcon~b 
II 1, 91 

610 k 616 Sermmb 

634 & 642 Sewconib 
,I ,, 

Secondn of 
Co-latitude 

Positions 
of 

Astronomical Latitude (A) = 26 58 33.01 +OS092 

Half of the 

Geodetic Latitude (G) = 26 59 8-25 

Deflection of plumb-line (A - G) 6 - 35,241 

Date 

( I  11 , 120 W, E 6.75 2i'Oj 

Y o 
m 

b ~ b ~ ~ ~ ~ i l  
.- 

vation 
- -- - - 

1908 

Feb. I9 
, 20 

Fob. 19 
a* 20 

Feb. 19 
9 20 

Feb. 19 
, 20 

Fub. 19 
, 20 

Feb. 19 
, 20 

k b  10 

Feb. I9 
, YO 

Feb. 10 

Feb. 19 
1, 20 

Zeni'll P n n  

- -- 

1 I P - 8.6 Z Pcc - 1.6245 I 

0.7 

I 

0.42 ' 0.1~35 
~ - .. - - 

D , 
21 1 1  

r 13 

17 I 

1 1  5s 

11 ra 

21 3 

15 34 

3% 6 

31 -30 

rq 3.3 

Observed 
1 Difference of 
Zenitll Distances 

Telercope 
during 

Obaerra- 
tion 

Mean 
of N .  P. D's 

W,E 
E, W 

E, W 
w, E 
W, E 
E, W 

E, W 
W, R 

E, W 
W, E 

E, W 
W, E 

W, E 

W, R 
E, m 

1 ,  

'A', E 
K, W 

O I  n 

632120.44 
20.39 

63 (1 16.83 
16.78 

6.3 30 29.6.3 
29'5'3 

63 -33 34.64 
34'59 

6a 46 a.60 
.I. 5.5 

61 37 ;z.zj 
51.19 

63 I 

61 36 5.97 
5 ' 93 

61 59 ~4.41 

63 I 1z..7o 
12'25 

0.0576 

0.2209 

0.0676 

0-1296 

0.0762 

0'2274 

0.1811 

0.3430 

- 1 9  54.50 zj.94 
53-56 26'83 

- 6 49.69 11.14 
51'd1 25.17 

- 29 2.81 , 26.79 
3.63 , 25.95 

I 
- 31 26.66 1:;: 15.88 

+ I; 22.87 26.47 
a3.q 7 4  

+ 23 34.5; 26.110 
35'40 27'59 

- Z I  47.30 26.12 

+ 25 21.61 17.58 

" 

26.39 

16.16 

16.37 

16-27 

26.96 

27'10 

26.1. 

27.33 11'15 27.08 

+ I 1 1  27.3.3 

1'0 

1.0 

1.0 

8.0 

0.7 

0'7 

0.7 

0.7 

27.31 

0.24 

0.47 

0.26 

0.36 

0.3.7 

0 ' 5 ;  

0.51 

0'70 

0 4  

+ o 13.88 

0.70 0.1960 

0.7 
26.18 ; 

0.0.1 0.0006 26.60 



ASTPOROMICAL LATITUDEB. 

224. Si ligu ri-Co-latitude 63" I 8' + 
Latitude . . . 26O 42' Instrument-Zetii th Telescope 

in. 
Longitude ... 88 27 Mean Height of Barometer 29.51 

Height ... 401 feet Mean Temperature 61'4 

Obse7ver-Lieut. H .  M .  Cowie, R.E. 

6 ,  z .s 
7 %  .- 
& %  
m 

Rtam Observed 

1 

2 

3 

4 

5 

Date 

, I  ,I I S  

134 k 143 h'awcou~b 

1tXl k 170 h'ewcomb 
1) I ,  IS 

189 k 196 Kewcomb 
11 I,  

I #I I* 

I )  I#  II 

208 k 211 Nswwmb 
91 )I  8 

8s 7, 

,, ,. I, 

218 k 234 Newcomb 
1, s t  

12 II ss 

244k266Neweomb  

;::if 

1902 , o , 

Posit io~~r 
of 

Telescope 
during 

Obserra. 
tion 

,, 8 '  
Jan. 26 

Jan. 27 
,, 80 

Jan. 26 
,, 27 
,, 29 
91 80 

Jan. 26 
, 27 
sn 29 
,, 86 

Jnn. 26 
I, 27 
1, 29 

Jan. 26 
27 

,, 29 
,, 30 

Jan. !27 
8 ,  29 
1, 80 

Jan. 29 
, 80 

Jan. 26 
,, 27 
a, 

,, 30 

Jan. 29 
1, 80 

Jan. 30 

Jan. 27 
29 

9 80 

3- 

Mean 
of N. P. D's 

E, w 
E, W 

W, Ri 
E, W 

W, E 
W, E 
E, W 
E, W 

E, W 
E. W 
W, E 
W, E 

W,E 
W, E 
E, rn 

E . W  
E, W 

1 33 

21 50 

a2 46 . 

23 15 

15 39 

4 54 

7 l o  

30 4 

5 31 

rp l o  

28 51 

18 47 

C 

8 

9 

10 

11  

12 

. t u  

44-54 
63 0 44.50 

63 o 31-15 
31 '40 

63 31 36-88 
36.91 
36.97 
37-00 

63 u 14-84 
14-86 
14.91 
14'9.3 

63 21 52-78 
52'19 
51-81 

631746.17  
46- 18 

Half of the 
Obwrred 

Difference of 
&nit11 l)istances 

, 

265 & 273 Newcomb 
sr t t  

I I  n 11 

289 k 298 Newcomb 
I *  ,I  II 

358 k 362 Wewcomb 
,, ,. 
1, 9,  3,  

$I  I* , 

864 k 377 Newcomb 
.T  11 II 

366 k 377 Sewcomb 

382Sr387Bewcomb 
, ,, I 

I 9  0 

I 

w, E 
w, 

W, E 
E. W 
wq Jl 

E, W 
\V, E 

R, W 
E, w 
W, E 
W, E 

E, W 
E, w 

E, W 

E , W  
W, JI 
EI W 

a 

Seconds of 
Co-latitude 

bzb:::-h 
P e a  

I 

57-74 
+ 17 57-99 

+ 18 11-34  
10.26 

- 11 54.04 
54'56 
55-23 
54'64 

- 15 33.81 
.qg .80 
33.58 
33.43 

- 3 10-2.4 

0.51 

0.25 

0-44 

0.65 

0.36 

o-&I 

o.obaj 

0.1710 

0.5915 

0.15jj  

0.04 

0-30 

0.16 

0.21 

0.31 

0.89 

1'4 

1.2 

1 -0  

4 

0 .7  

0 - 4  

1 2  

1.0 

1.0 

1'4 

4 

42-28 
42'49 

42.59 
41.66 

41.84 
41.35 
41'74 
41.36 

41-02  
4 I ' 06 
4t.33 
41.50 

42.55 

46.10 j.j.18 41 8 1 
46.21 55.89 41'10 41-92 o.ooaz 

O.IOPCI 

0-0256 

0.061; 

0.0673 

0.3168 

1 '2 

42.39 

42'13 

42.32 

41-23 

42-24 

+ o 55.98 J Z - I ~  

63 9 35.06 
35 '09 
35'10 

63 29 6.59 
6.58 

63 23 59.98 
59.96 
59.91 
59.88 

63 a9 15-30 
15.27 

63 9 13-42 

6 3 5 0 1 8 . 1 0  
18.05 
18.02 

i I 
0':9 0.7489 

55.86 42'04 1 

+ 9 7.09 1 41-15 
1 

42.18 

42.04 

42.09 

41'57 

41.77 

41.09 

"14 
6.99 

- l o  24'52 
24.58 

- 5 17.91 
17-90 
17'80 
17-17 

- 10 33-60 
53-83 

+ 9 19.35 
I 

- 3 1  36.80 
36.66 
37'75 

4r 13 
42.09 

41.07 
42.00 

42.07 
42.06 
42-11 
42.11 

4i.70 
41-44  

41-77 

41-30 
41.39 
40.27 



ABSTBACTS AND SUMMARIES OF OBSERVATIONS AND BESULTS. (ass) 

Summag. 

No. of pairs I S  
No. o£ obaerrationa 42 

Mean difference between obsenakiot~s taken E, W sad those t a b  W, E = - o " . ~  

PI 
I 

Observed Co-latitude (weighted mean) 6a0 18: 41n.88 + 0".080 

6 ,  z 2 

Correction for Height above Sealevd + OY.02 

HJf of the 
Position8 

of 

Final Co-latitude 63" 0&' 41.'T.90 

Obserrd 

Seconds of 
Co-latibade 

0 , ?P .. 
I 

Astronomical Latitude (A) = !26 41 18-10 + 0-OW 

Sbm O b w n d  

Geodetic Latitude (G) = 26 41. 410.37 

e 
of N. Mrmn P. D'r 

Deflection of plumb-iine (A - G) = - 92-22 

Date a Diffrrewe of P a w  - ~ Y ~ , D '  

-- 

0 )  

6315 2.73 
2.7s 

63 o 4 1 . h  

63 45 46.54 

63 36 44'86 

63 49 zr-34 

1902 

Jan. 29 
80 

Jan. SO 

Jan. M )  

Jan. 30 

Jan. 30 

Tel-pe aunng 

13 

14 

15 

o'4o 

0.04 

r - l o  

3 ;  

0 . 2 1  

394&41SNewcmb 
,, ,, 

413 & 416 Neucomb 

426 & 483 h ' ewce~~~b  

o-rbro 

a-0006 

' 0 . ~ 8 ~ 0  

0.7508 

wo3og 

0.15 

- 

Zerl~tk Dbtances 

I 

+ 3 38-47 
39-04 

+ 18 o'ao 

- zf ~ ' ; 6  

- 88 4'35 

- 30 ~ ) ' a j  

Dr6L.nee8 

0 ,  

zz 36 

zz aa 

13 IS 

13 6 

I 53 

1.0 I )  1 ,  ,, WS 54.00 47.83 41-83 0.0225 

Oberra- 
t ~ o n  

E,W 
W, B 

E, W 

W,E 

W E  

E, W 

ZP = 16.9 

gr-03 

I 
16 426 & 445 h'ermmb 

*.Pow = 4'0;Ig 

m .- 
obser- Mean m 

17 

ratron 

41'20 

. I.. 
41-75 41'48 

41'84 41.84 

40'78 40.78 

~ ' 5 1  40'51 

43.09 4 r . q  1 2 7  & 1220 or. 80 

0.7 

0.4 

0.4 

0.4 

0.7 



ASTRONOMICAL LATITUDES. 

Latitude . . . liO 45' Instrument-Zenith Telescope 
in. 

Longitude . . . 80 59 Mean Height q f  Barometer 29.39 

Height ... 714 feet Mean Temperature T8O.O 

Obmwer-Captain G .  P. Lenox Conyngham, R.E. 
r 

P a w  

o.oi62 

o.1011 

0.1011 

0.2888 

0'12jj 

0.1156 

0.3969 

0.1294 

' 0.0809 

0.129) 

a'oa30 

0.4150 

0.4259 

o.dr 

0 . 0 1 ~  

a 
II - = . - 

0.7 

0'7 

0.7 

0.5 

0.7 

1.0 

1.0 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

1.0 

1-0 

a 

0'3.3 

0'38 

0.38 

0.56 

0.41 

0.34 

0.63 

0.43 

0.3+ 

0.4.3 

0 

0.77 

0.78 

o.og 

0.12 

d 
h .I: 

.- 2 = 
2 %  
m 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

I4 

16 

Stam Obnened 

856 k 861 Qr. 80 

89'2 k 916 Gr. 80 
, I  o )I 

916 & 943 Or. 80 
,, 81 31 

946 & 975 Gr. 80 

94Gk992Gr.80 
I3 3, o 

994 k 1001 Gr. 80 
t~ 9, 

1025 & 1037 Gr. 80 
II v $I 

1057 & 1062 Or. 80 
11 91 I D  

106",1082Gr.80 
B Y  $8 1 )  

1099 dr 1116 Gr. 80 
1 )  I 3 ,  

1155 Qr. 80 

1168 dr 1181 Qr. 80 
1,  )I 

1181 & 1184 Gr. 80 
81  t I 

1266 k 1272 Gr. 80 
., , , I  

f282 drr 1503 Gr. 80 
1, 13 I* 

D~ 

1894 

Feb. 14 

Feb. 14 
8 ,  15 

Feb. 14 
,1 15 

Feb. 16 

Feb. 14 
$1 16 

Feb. 14 
,, 15 

Feb. 14 
1, 16 

Feb. 14 
,, 16 

Feb. 14 
, 15 

Feb. 14 
,, 15 

Feb. 14 
,, 16 

Feb. 14 
nr 16 

Feb. 14 
tr 15 

Feb. 14 
,, 15 

Feb. 14 
,, 16 

Half of tlie 
Oheerred 

Difference of 
Zenith Distaocea 

P ,I 

- 6 2.36 

+ 8 58'54 
58'55 

- o 19'80 
20.09 

+ o 46-45 

- 8 21.70 
21-24 

- 15 48.76 
48.73 

- 17 22~42 
32.90 

- 19 51-88 
jl'gj 

- 1 8  57.2: 
3 

- o 11'.34 
19.61 

- o 7.65 
11.03 

. - 18 10.06 
10.58 

- 9 7.83 
6.70 

- 14 18.65 
17.36 

+ 3 56-48 
56.36 

Positions 
of 

Teleecope 
di~r~rig 

Observe- 
tion 

W, E 

E, W 
W, h: 

W,E 
E, W 

W,E 

E , W  
W, E 

W, W 
E, W 

E, W 
w, 

W, E 
E, W 

E . W  
W, E 

W, E 
E, W 

E , W  
W, E 

W, E -  
E, W 

E, W 
W, E 

R, W 
W, P 

W, E 
E, W 

Fiitif 
Distances 

. I 

14 55 

o 37 

o 47 

j 19 

j 28 

lo 6 

2 41 

j 7 

5 8 

12 49 

o o 

4 26 

4 1 

5 j8 

9 19 

Mean 
of N. P. D's 

0 0  w 

7z lo 53.95 

71 5 51-99 
53'99 

711511.58 
11.58 

71 I 5 

7 ~2313.15 
13'1j 

72 30 39'66 
.?9'fii 

72 jr 14.55 
14'55 

72 34 4.~~60 
4.3'59 

7.3j348.go 
48'89 

72 lj 11.~~0 
11.30 

721458.90 
58.89 

71 33 1.35 
1'34 

72 23 57.74 
57'74 

72 29 9.18 
9.17 

;a lo 54.96 
54'95 

Seconds of 
Co-latitude 

bk::z!i Uenn 
ratio11 I L  

H 

51'59 

51-13 
51-54 

51-;8 
51.49 

51.02 

5I.Jj 
j1.91 

50.90 
50'94 

52.1.1 
j1.65 

5r.i~ 
51.66 

$51.65 
j1.j4 

49.cl6 
j~ 69 

51.2; 
47'86 

52.29 
51.i6 

49-91 
51'04 

50'5.1 
51.81 

51-44 
51.31 

x 

51.59 

.51'64 

j1.64 

gz-oa 

j1.68 

50'92 

j1.89 

51-69 

51-60 

50.83 

49'j6 

52'03 

50'48 

51-11 

51.38 



ABSTRACTS AND SUMMARIES O F  OBSERVATIONS AND RESULTS. (461) 

225. Singawaram-Co-latitude 72" 14' + 

d 
.= 

= a  .- 
$.; 
x! 

I 

16 

17 

18 

19 

20 

21 

22 

43 

21  

26 

46 

27 

28 

29 

30 

31 

32 

33 

3-l 

a 

.- 

3fenn 
of X. P. D's 

0 1 "  

72 4 59'0.3 
59'02 

72 34 42.38 

7 2  1 2  58.42 
58.41 

71 51 49'60 
49'59 

72 38 31.41 
31 '40 

72 17 za.58 
22.58 

72 32 48.24 

72 23 21-72 
21 ' 7 0  

7 2  18 41.47 
41.46 

71 43 h . h j  
6.43 

72 1 2  7.40 
7'38 

;z  5 27.89 
27'8; 

;z 20 9.1.3 
9.12 

;z 14 24.98 
24'9; 

71 59 43.74 
43.7' 

7 1  51 39.76 
39'75 

7 2  I 48.8.3 
48.82 

71 47 8'94 
8.95 

7 2  3 7 9  
2i '09 

P e e  Stsn  Observed 

1311 Gr. 80 

1327 Jr 1350 Or. 80 

1365 d: 1395 Or. 80 

1366 6: 1411 Gr. 80 
t I, 

1368 & 1395 Gr. 80 

1411 Sc 1368 Or. 80 

1418 d; 1440 Gr. 80 

1451 Sc 1474 Gr. 80 
3 *  I *  

1474 6 14-30 Or. 80 
t t  ,, 

1190 1; 1 5 l i  Gr. 80 
)I I t  

1517 61 1520 Gr. 80 
.P I I  

1554Sc 1673 Gr. 80 
I $  1 3  

15i3 Sc 1585 Or. 80 
I ,  I I  

1585 d; 159G Or. 80 
I ,  ,, 

Hnlf of t,he 
Ohserred 

1 . 2 0  

I ;  

0.28 

0.90 

1'04 

1.66 

0 - 7 0  

0.03 

o .z j  

0.64 

1'50 

0.26 

0.38 

0.14 

0.51 

0 .16  

0.33 

0.99 

, 0 1 8  

Beconds of 
Co - l a~ i~  ~rde 

1.4400 

1 - j l z 6  

o.oj4g 

0.5670 

0'7j71 

1'9289 

0'3430 

0.0006 

0.0438 

0.286; 

1'5750 

0.0473 

0.1011 

0.0!.37 

0'1821 

0 . 0 ~ 5 6  

0.1089 

0.9801 

00.Z24 

Date 

1834 

Feb. 14 
,, 15 

Feb. 15 

Feb. 14 
,. 15 

Feb. 14  
,, 15 

Feb. 14 
,, 16 

Feb. 14 
,, 15 

Feb. 15 

Feb. IG 
,, 18  

Feb. I6  
,, 18 I 

Feb. 16 
,, 18 

Feb. ltj 
,, I b 

' Frb. 16 
,, 13 

Feb. 16 
,, 18 

/ Frb. I 6  

Difference of 1 1 :  - 4 

Positions 

~~~~~f Triescope 
1 d u r ~ ~ ~ g  I)~staneea 

' 

1696 & 1554 Or. 80 
7 1  II 1 9  

1Gq3 & 1617 GI.. 80 
$ 1  I S  > I  

1621 & 1623 Gr. 80 
,, I ,  

1652 & lGGC Or. 80 
,, I s  j B  

a n l t  ~ i a t w c c s  

i 
a t  

o l o  

I 21 

o 11  

o 32 

o 37 

o 58 

7 26 

11 33 

r l  28 

1 2  44 

! 1 2  I ;  

7 44 

7 29 

7 24 

7 38 

3 g j  

8 32 

,, 1s 

Feb. 16 
,, 18 

Feb. 16 
18  

Feb. 16 
, 18 

Fab. 16 
,, 18  

ar .- 
b:b:::!l Obserra. 

tion 

- -  

W, R 
E, W 

W, E 

W, IE 
E. w 

W, E 
E, W 

W, E 
E, 'N 

R , W  
W, E 

T, E 

E. W 
W, L 

, 
E, \V 

E. W 
if', k: 

'7, E 
E, \v 

E 
X, \V 

E, 1 
\V, E 

( 7, E 
l!., \V 

R,  '8 
\v, lC 

E , W  
W, E 

W. E 
E, W 

1 ,  

1673 Sr 1681 Or 80 I f i b .  l ( i  
I I )  11 9 ,  1 ,  1 3 1  E, \V 

1 ( 

I x 

+ 9 51.28 
50.79 

- 19 49.65 

+ I 52.40. 
53'85 

+ 23 I-.?o 
3.83 

- 23 39'18 
39'03 

- z .30.28 
29'04 

- 17  56.28 

- 8 .30'39 
30-4; 

- 3 50'0.3 
49.88 

+ 29 44.08 
44.08 

+ z 4o.Rj 
43'89 

+ 9 23.4; 
23'8.3 

- 5 1 7 . 8 ~  
17.13 

+ o 25.93 
26.jb 

+ 15 6.73 
7'31 

+ 20 1r.o: 
11.61 

+ 13 1 . 7 ~  

2.47 

+ 2 7  41.37 
41.28 

-- 

n 

50.06 

5z.j.z 

51.5) 

52.16 

52'30 

52.92 

51.96 

51.29 

I ;  

50.62 

q)';6 

j l - 5 %  

51.64 

j r . 1 2  

50.75 

51.10 

50.93 

/ 50.27 

rn t~vn 
- 

50'.31 
49'81 

52.73 

50.82 
52.26 

50.90 
5.3'42 

52'2.3 
j t ' j j  

52.30 
53'54 

51.96 

51..13 
51.23 

51'44 
j 1 . j 8  

50.73 
s o ' j r  

48.25 
j1 .2 ;  

51.34 
j l ' ; o  

51.28 
j1.99 

50.91 
51'3.3 

50.47 
51'0.3 

50'8.3 
51.37 

; o - ~ ;  
51 .29  

50.31 
5 0 . 2 3  

s 
- 

1.0 

0.7 

0 '7 

0.7 

0 ' 7  

0 '7 

0 . 7  

0.7 

0 ' ;  

0.7 

0 '7  

0 . 7  

0 .7 

0 . 7  

0'; 

1.0 

1.0 

1.0  

+ 1 1  23.35 
2 . 1 3 ;  

51.34 
j ; j  I 51.44 1.0 



ASTBONOMICAL LATITUDES. 

225, Singawaram-Co-latitude 72" 14'+ 

Summary. 

No. of pairs 44 
No. of observations 83 

Mean difference between observations taken E, W and those taken W, E = + 0"-01 

0 

0'13 

0'33 

0'43 

0-69 

0.82 

0.52 

o ' i o  

0 1 6  

o'5a 

0-04 , 
I 

6 ,  z ,; 
'3" .- 
$ %  
m 

Observed Co-latitude (weighted mean) 72' 14' 51"-26 + 0".071 

P o 0  

0.0118 

0-1089 

0'1849 

0.3333 

0.4707 

0.1893 . 
0 . 3 4 ~  

0.0256 

0.1893 

0.0011 

Star# Observed 

I 

Correction for Height above Sea-level + 0"-03 

L P ~ = 1 6 ' 1 8 8 0  I 

F i n a l  Co-latitude 71" 14' 511'.29 

Half of the 
Observed 

Difference of 
Zeorth Urstnnces 

I n 

- 1.3 36.96 

+ 2 3.78 
4'46 

- 19 46.41 
46.37 

+ 17 22'75 
22.85 

- 4 34'75 
35.29 

+ 20 48-33 
49.54 

+ 2 2  40.90 
41-42 

+ 15 40'48 
40.25 

+ 7 34-58 
35-19 

3 I 

50.96 

Mean 
of B. P. D's 

0 8  a 

72 2 8  28-09 

72 12 41-47 
47'47 

72 34 38.06 
38.09 

51 57 27.76 
27.77 

72 19 25-43 
25'47 

71 54 1.79 
I .8a 

71 gz 9.38 
9.42 

71 59 1 0 . 7 ~  
10.75 

72 7 16.87 
16.91 

72 059 .81  
59-81 

I 

o r n I/ 

Astronomical Latitude (A) = 17 45 8.71 + 0.071 

Seco~~ds of 
Co-llrtrtude I :  f: - 

M .- 
b:b:,",","il Mean 
vation I 

n n 

51.13 51.13 0'7 

51'25 
51.93 51-59 1.0 

51.65 
5 1 . 7 ~  51'69 1'0 

50'51 
50.62 50'57 0.7 

50.70 
50.18 50'44 0.7 

50'1a 
j ~ - 3 6  50.74 0.7 

50.28 
50.84 50.56 0.7 

5 1 . ~ 0  
51.00 51-10 1.0 

51'45 
52.10 51.78 0.7 

51.60 
50.83 51.22 0.7 

L P = 34.2 

POSI~~OIIS  
of 

Telescoue 
diirrng 

Obsema- 
tion 

W, E 

W, E 
E, W 

E, W 
W, E 

W, E 
E, W 

W, E 
E, W 

E, W 
W, E 

R, W 
W, E 

W, E 
E, W 

E, W 
W, E 

W , E  
E, W 

1891 

Feb. 18 

Feb. 16 
,, 18 

Feb. 16 
1, 18 

Feb. 16 
,, 18 

Feb. 16 
r, 18 

Feb. 16 
8, 18 

Feb. 16 
,, 18 

Feb. 16 
,, 18 

Feb. 16 
,, 18 

Feb. I6 
1 18 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

Geodetic Latitude (G) = 17 45 10.38 

z2t~f 
DrstaZlces 

0 ,  

19 qq 

lo  18 

6 20 

16 45 

17 6 

15 34 

15 -32 

I o 

a 56 

2 49 

1690 k 1695 Or. 80 

1708 & 1717 Gr. 80 
.I I (  

1724 & 1732 Or. 80 
1) 3 s  I, 

l i43  d; 1748 Or. 80 
IS ,( 

1743 & 1766 Or. 80 
,s >1 I *  

1777 C 1802 Gr. 80 
11 IJ 

1798 6: 1802 Br. 80 
$ I  3, 3. 

1816 & 182'7 Or. 80 
IS I ,  

1831 & 1862 Qr. 80 
j I* j~ 

1862 k 1865 Gr. 80 
3 t t  $I 

Deflection of plumb-line (A - G) - - - 1.67 



ABS'l!BACT8 AND iSUMMhEIEPS OP OB8EBVATIONS AND BESULXS. 

226. Sironj Base-line N, E. End-40-latitude 65" 51' + 
Latitude . . . 2 4 O  9' Instrument-Zenith Sector No. 1 used aa Zenith Telescope 

in. 
Longitude ... 77 53 Mean Height of Barometer 28-46 

Height ... 1481 feet Mean Temperature 51°.7 

Observer-Captain G .  P .  Lenox Conyngham, R.E. 

, 

Posilionc 
of 

Telescope 
dur~ng 

Observr- 
tion 

E. W 
W, E 

W , E  
E, W 

E, W 
W, E 

W, I€ 
E, W 

E, W 
W, E 

W,E 

E, W 
W, E 

W, E 
&I w 

4 W 
W, E 

I& W 
W, E 

W, B 
El W 

E W 
WI 1 

W, E 
E, 

W,B 

E, W 
W l  E 

b 

d 
2 
;ia 
E %  
m 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

. 11 

I2  

13 

14 

15 

Half of the 
Observed 

Difference of 
a n k h  D u u c m  

a 

+ 4 4 4 8  
46.07 

- 1 2  4 3 5  
7 7  

+ 16 54.41 
54-03 

+ 10 50.66 
5 0 - 4  

+ 10 1-94 
2.88 

+ 3 4 - 1 4  

- 4 9'39 
8.61 

+ 3 33.50 
31.b4 

+ 8 24r76 
24.88 

- 3 38.619 
+'a1 

- 7 4 6  
39-21 

- 19 55.28 
54'17 

- 2 a8.1a 
36.90 

- I 13.00 

- 11 21'7a. 
14.11 

%pttf 
l)istances 

0 p 

15 43 

5 9 

5 24 

4 54 

4 54 

o 4 

2 33 

4 38 

7 ,5 

zo 24 

4 41 

25 ga 

25 zq 

a 1 

I 3 

Mean 
of N. P. D's 

O I I I  

65 38 19.56 
19'60 

66 3 8.69 
8.75 

65 34 1 0 . 6 ~  
10.72 

65 40 1a.93 
r 2.96 

65 41 1'83 
1.86 

6 j  47 10.w 

65 55 1.4'85 
14-87 

65 47 32'53 
31-56 

65 42 39.61 
39'67 

65 54 4 . 7 5  
4 6 . ~ 1  

65 58 44'5.1 
44'53 

66 2 0.06 
0.04 

65 53 4.3'75 
43'74 

65 51 18.54 

66 3 26.70 
26.68 

Stan Obaewed 

2M & 268 Gr. 80 
IT I $  

286&2@8Or.80 
,. I, 

331 & 394 Or. 80 
,, I, 

350 & 868 Gr. 80 
, I  I, ,. 

368 a 37a Gr. so 
11 8, I ,  

390 Gr. 80 

394 k 396 Gr. 80 
., I$ 

4W 6s 414 Gr. 80 
$1 1 I )  

418 & 434 Qr. 80 
I >  ,I  18 

455 k 468 Gtr. 80 
I I  11 11 

471 & 4i5 Or. 80 
I ,  ,I I )  

483 k 513 Gr. 80 
I ,  91 1 8  

518 E 600 13. 80 
I* * I  I) 

549 Gr. 80 

553 k 562 Gr. 80 
I, I $  * I  

Date 

1898-99 

Dtc. 27 
,, 99 

Dee. 27 
,, 29 

.Dee 27 
,, 29 

Dm. 27 
8, 29 

Deo. 27 
29 

" . 

Dec 27 

Deo. 27. 
, 30 

Dec. 27 
Jan. 3 

Dec. 27 
Jan. 3 

Dee. 28 
Jan. 3 

Dec. 28 
Jan. 3 

Dec. 28 
Jan. 3 

Dm. 28 
Jan. 3 

Dec. 48 

Dec. 08 
Jan. 3 

Secondeof 
&-latitude 

bzb:t:-h 1 Mw 
p, 
I 
5 - .- m 

r 'o  

0.5 

1'0 

0.7 

0.7 

0.7 

0'5 

1.0 

1'0 

0.5 

0.5 

0.5 

0'5 

0.5 

0.5 

ration 

a 

4-04 
4-67 

4 '11 
1-08 

5 . 1 ~  
4'75 

3-59 
3.40 

3-77' 
4-74 

5-08 

5'52 
6-25 

6 . 0 ~  
4.20 

~ 3 7  
4'55 

8 - 1 4  
4.50 

1-37 
5 '31 

4:78 
5'87 

5'63 
6.84 

S j 4  

4'98 
2.51 

a 

4.36 

1.61 

4 

~ 4 9  

4.26 

5-08 

5-89 

5.11 

y 4 6  

6-32 

3-84 

5-33 

6-13 

5-54 

3'75 

c 

0.13 

1.88 

0'44 

I - W ~  

0.23 

0.59% 

1-40 

0.61 

0'03, 

1'8s 

0.65 

0.84 

1-14 

1 ~ 0 5  

0.74 

P c o  

0.0169 

P-7672 

0'1936 

0.7000 

0.0370 

0'2137 

0.9800 

0'3844 

0.0009t 

1.6745 

o e z l l j  

0.3528 

1'5138 

0.5513 

0.2738 



(4W ASTRONOMICAL LATITUDES. 

226. Sironj Base-line N. E. End-Co-latitude 65" 51' + 

Zd .a - 
.- 
2 %  

m 

1 6  

17 

1 8  

19 

20 

21 

22 

1 3  

24 

25 

26 

27 

28 

29 

30 

31 

32  

35  

34  

\ 
i 

a 

pp 

1-46 

0.46 

0.26 

0'5.3 

0.21 

6 

0'24 

0'13 

1.62 

0.03 

0.15 

0.1; 

0.39 

0 . j ~  

0.78 

1'01 

0.64 

0.61 

, 1.5,; 

I 

Posilions 
of 

Telescope 
titlririg 

Obserra- 
Lion 

W,.E 

E, W 

E, W 
W, E 

E, W 
W, E 

W, E 
E, \Y 

E, W 
W, E 

E, W 
W, E 

W E  
E, \V 

R , W  
\V, E 

, E 
P, W 

W, E 
E, W 

E, W 
\v, E 

W, F, 
E, IV 

E, 1 
\V, E 

W. E 
R, \V 

. 
IT, E 

E, W 
\V, E 

1 ,  k 
E, \V 

I 
R . W  

I \V,E 

Stam Observed 

577 & 573 Gr. 80 

577 & 584 Gr. 80 

590 & 577 Gr. 8C 
11 a) 71 

613 & 610 Gr. 80 
$ 9  9 ,  :s 

630 & 648 Or. 80 
,, P I  (, 

648 & 633 Or. 80 
,, ,, ,, 

686 & 704 Gr. 80 
II I I  19 

707 dc 686 Or. SO 
I( I?  I ,  

8 0 0 k 8 4 6 G r . 8 0  
3 1  I I  I I  

833 & 888 Or. 80 
I I  1 .  ,, 

9.18 & 977 Or. 80 
, I  ,, ,, 

994 k 998 Or.  80 
*?  o I *  

1010 & 1021 a r .  80 
I I  8 1 8  

1104 & 1127 Or. 8 0  
31 I 12 

1181 & 1193 Or. 80 
j 1 9  II 

1206 d; 1140 Gr. 80 
18 ) I  8 1  

1261 & 1273 a r .  80 
I I  P) 19 

1284 d; 1297 Or. 80 
9 1  o 

1 1 3 4 2 k 1 3 6 3 G r . 8 0  
$ 7  1, 

. Mean 
of N.P. D's 

o , 8, 

65 53 46'17 

66 I 31.74 

66 3 0.15 
0.12 

66 8 41-78 
41.76 

65 59 10.21 
10.19 

66 I 15.56 
15'54 

66 o 37.42 
3i.40 

65 55 5.62 
5.60 

6j4540.48 
40'46 

65 44 22.80 
22'79 

6j 56 14.46 
14'45 

66 4 36. 1 2 
36.12 

6j 49 47-;4 
47 ' i . 3  

65 48 41.68 
41.69 

65 57 1.3'06 
13'08 

6; 36 18.47 
18.43 

6j 3j 32'05 
32' 14 

G s  59 12'08 
1 2 '  2.3 

6jj212.36 
1 2 . j ~  

P o c  

.- 

1.0658 

0.0635 

0.0338 

0'140j 

0.0242 

0.0338 

0.0'88 

0'026j 

1.6144 

0-ooog 

0-0113 

0.01)j 

o.rgi1 

0-2809 

0.3042 

1'0201 

0.4096 

0.1861 

1 IeI;Oj 
1 

Date 

1898-99 

Dec. 28 

Jan. 3 

Dec. 28 
Jan. 3 

Dec. 28 
,$ 30 

Dec. 28 
30 

Dec. 28 
,, 30 

Dec. 26 
28 

Dec. 26 
,, 28 

Dec. 2G 
,, 26 

Dec. 26 
, 2 i  

Dec. 26 
,, 27 

Dec. 26 
,, 27 

Dec. 26 
,, 27 

Dec. 26 
I ,  - "7 

Dcc. 26 
,, 27 

Dec. 2G 
, "i 

DCC. 27 
Jan. 2 

Dcc. 27 
Jan. 2 

Dec. 39 
"3 

.r A 

Hslf of tlie 
Obnerred 

D~fference of 
Zenith Distancea 

t II 

- 2 43.14 

- 10 28.71 

- 1 1  56.88 
53'88 

- 1 7  3;'24 
38.39 

- 8 6-55 
5*.31 

- 10 11.66 
10.98 

- 9 33-42 
32'89 

- 4 1-23 
o.jj 

+ j 2 2 - I I  

22.68 

+ 6 43.j4 
39.92 

- 5 9-07 
1 1 - 1 7  

- 13 so.;.? 
32'19 

+ I 17.55 
6 

+ 2 22'3.3 
22.22 

- 6 799 
7.60 

+ 14 46.81 
47'22 

+ 15 3.3'86 
32.21 

- 8 8.35 
8.20 

- 
1 8.4; 

4-64 

Distances 

o r 

o 3 

o I! 

o 1 2  

1 1  39 

2 12 

2 15 

I 25 

I 19 

8 47 

13 2 

6 22 

40 

I 47 

3 jj 

2 10 

.? 41 

1 2  33 

7 58 

I 32 

Seconds of 
Co-latitude 

b:b:::-h Uean 
vation 1 

t c 

3.03 3'03 

4.03 4.03 

.3.2; 
6.24 4';5 

4.54 
3.37 3.96 

3.66 
i.88 4.2; 

3.90 
4.56 4'23 

4.00 
4'51 4'25 

4.39 
5.0j 4 . 2  

2'59 
I 1.8; 

6a.34 
2.71 4'52 

5.39 
3.28 4.34 

3.93 4-66 

5.29 
4.46 4.88 

4.01 
3.01 3.96 

5.0; 
5.48 5 - 1 7  

5.28 
5.71 j'jo 

5.91 
4.35 5.13 

3.i.3 
4.03 3.88 

+'09 I 
I i.yj 1 602 

I 

p1 

II 
e - 
m .- 

L 
.- 

0.j 

0.3 

0.5 

0.j 

0.5 

0.5 

0'5 

0'5 

1.0 

1.0 

0.5 

0'5 

1.0 

1.0 

0.5 

1'0 

1.0 

0.5 

0.5 



ABSTRACTS AND SUMMARTES O F  OBSERVATTONS AND RESULTS. (465) 

226. Sironj Base-line N. E. End-Co-latitude 6j0 ;I' + 

Summary. 

NO. of pnirs 47 
No.,o£ observations 90 

P a a  

~ 

Mean difference between observations taken E, W and those taken W, E = - 01'.27 

0 

Observed Co-latitude (weighted mean) 65' 51' 4".49 + 0".08O 

PI 
I 
e - 
w 
.- o 

Correction for IIeight above Sea-level + ON.06 

d 
z .; 
2 .- 
$ 2  

m 

Final Co-latitude 66" 61' 4 . 6 6  

0'7 

0.8 

0.5 

0.5 

0 '5  

0.7 

0.7 

0.5 

0.7 

0.5 

0.5 

0.5 , 1 0  

~ 

1.31 

0'95 ' 

0.9 

0.49 

0.45 

0.07 

0.49 

0.30 

0.43 

0'47 

0.69 

0 .41  

, I 

0 # I/ II 

Astronomical Latitude (A) = 24 8 85-45  +Os080  

z P ~ 3 0 . j  

35 

36 

37 

S t v l  Oherred 

--- - 

Dletances 

- -- 

1 . ~ 0 1 ;  

o'i220 

0 . d ;  

0 . 1 2 0 1  

0'101.3 

0'0034 

0.1681 

O'O4jO 

0'1294 

0'110j 

0,2381 

0.0841 

0'0144 

- -  

~ X I ' ~ P * I ~ . J ~ S Y  

Geodetic Latitude (G) = 24 8 53.57 

- - -- 

Half of bhe 
Observed 

Difft.rrt~re of 
%nit11 ~ i r taucea  

Deflection of plumb-line (A- G) - - -+ 1 - 8 8  

1383 & 1390 Gr. 80 
~9 9 3 1  

1395 k 1397 Gr. 80 
19 I #  ,, 

1 1417 & 1436 Gr. 80 

o I 

r 59 

6 I 

3 I S  

3 a? 

5 19 

8 34 

8 18 

5 58 

11 3.3 

I r  16 

a a t  

2 15 

I I  24 

Positions 
of 

'I'elescop 
during 

Ohen.- 
tion 

Seconds of 
Co-iat~tude 

b5,:,",","1~ Mean 
rution I - - .  

1898 

Dec. 28 
,, 29 

Dec. 28 
,, 29 

Dec. 28 

31s.n 
of 3. P. D's 

I I 

- 18 24.38 
24.28 

- 11 43.05 
41'90 

- 7 35.43 
31.83 

- 2 0  10.0) 

9.91 

- 1 9  25.60 
1 1  

+ 7 46.57 
48.73 

+ I 37.01 
36.37 

- 3 17.11 
16.81 

+ 8 39'97 
40.79 

- 8 40.49 
41.51 

- 8 28.89 
27-41 

- 5 8 .86  
9.00 

+ l o  45-29 
46.j7 

rs 29 

Dec. 28 . 29 

Dec. 28 
, z9 

Dec. 28 
#I 29 

Dec. !2U 
,, 29 

Dec. 28 
I *  29 

Dec. 28 
3 29 

Dec. 28 
9 49 

Dec. 28 
, 29 

Dec. 28 
,, 29 

Dec. 24 
, 29 

W, E 
IC, W 

E. W 
W, E 

E, W 
WI E 

W. E 
E, W 

W , E  
E, W 

E.W 
W, E 

W,E 
E, W 

E.W 
W, X 

E, W 
w, 
W, E 
16, w 
W, E 
E, W 

E, W 
W, IC 

W, E 
E, W 

I ' I  

. o  r n 

66 9 27-49 
27'53 

66 a 45.99 
46.04 

65 58 38.4; 
38.52 

66 11 14.94 
14.99 

6 6 1 0  -30.17 
3O' =.3 

6 5 4 3  16.88 
16.94 

6 5 4 9  17.28 
27'34 

6 5 5 4  11.71 
21  . ;I) 

65 42 13.64 
13.72 

6 j  59 45.92 
46.00 

65 59 31.91 
31.00 

65 56 13.7R 
13.88 

6 j  40 1R.38 
18.49 

3.11 
3'25 

2.94 
4 ' 1 4  

3.02 
5.69 

4.90 
5.07 

4. j7 
5'31 

.q.dj 
5.6; 

4.29 
3.71 

4 '60 
4 98 

3.61 
4. j1 

5.43 
4.49 

/ .q.ot 
4.59 

4.92 
4.88 

3.67 
5.06 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

I 

3.18 

3.54 

4.36 

4.95 

4'94 

4.56 

4'00 

4.79 

4.06 

4'96 

.q'%o 

4.90 

4.37 

$ I I  

1459 k 1417 Gr. 80 
$ 8  $, 

lQOdd1474Qr .80  
I 

1 4 8 3 J r 1 4 9 8 G r . 8 0  
j I* I 

1 4 9 8 B 1 5 0 7 G r . 8 0  
I s I, I I  

1 5 2 0 & 1 5 1 7 G r . 8 0  
9 1  I 

1572 Jr 1577 Or. 80 
I I  9 

1580 Jr 1572 Or. 80 
I S  I 

1595 k 1617 Qr. 80 
B 1 9  I I 

1617 k I621 Gr. 80 
P. )I  

1632 & 1616 GI. 80 
I I  I I  



ASTPOKOMlCAL LATITUDES. 

Latitude ... 28' 55' Instrument-Zenith Sector No. 1 used as Zenith Telescope 
in.  

Longitude ... 78 35 Mean Height of Barmeter 29.32 

Hei-qht ... 739 feet Mean Temperature 48O.9 

Observer-Captain G. P .  Lenox Conyngham, R.E. 

d 
.2  

2 2 . - Slam Observed 
2 %  
%i I ~ 

- -  ----pp.p- 

I 

1 1 4069 & 15 Or. 80 

PI 
I 
f - 

2 

3 

4 

6 

6 

7 

8 

Seconds of 
Co-latitude 

Mesa Observed 
of N P. D Differme of Date 

P I  12 ,I 

38 & 75 Or. 80 
' 

$i & 7: Gr. k3 
,I $ 8  I,  

139 & 160 Or. 80 
,, ,, ,, 

170 & 179 Gr. 80 
I ,  In )I  

2% & 24.4 Gr. 80 

2& & 22$3 0r."80 
II I F  II 

300 & 329 Or. 80 
,, I, 

3% & 3% ~ r . ' i ) O  
,I 8 ,  

Is 88 

334k353Gr.90 

353 k 3% ~ r . ' k ~  

376 & 394 Or. 80 
9 1  ,I o 

9 1  I T  ,. 

M .- 

d 

1.0 

1.5 

&no 

1.0 

1.5 

1.5 

1.5 

1'0 

1'0 

1 ~ o s i p o n s  

y~:~y: Telrscope 
during 

1899 

Dec. 11 
,, 12 

Dec. 11 
1 ,  12 
,, 11 
,, 12 

Dec. 11 
, ,  12 

Dec. 11 
, 12 

Dec. 11 
,, 12 
, 11 
3 12 

Dec. 13 
I ,  14 
, 15 
,, 13 
, ,  11 
,, 15 

Dec. 13 
1, 14 
,, 14 

Dec. 13 
,, ' 4  
,, 15 

Dee. 13 3 104 & 412 Gr. 80 
,I 9 ,  3, 

10 434 & 4-54 Gr. 80 ! c 13 
I, .. I ,  

1 

11 ; G O  d 475 Gr. 80 Urc. 13 
9 .  I, 

1 Zeuith Uistances 

0.15 

0.45 

a 

0.14 

0.01 

0 1  

0.42 

o t  

16 21 

9 12 

8 51 

2 18 

t4 30 

12 14 

12 o 

j 42 

5 46 

o jo 

o 32 

7 6 

19 34 

o.oazj 

/ 0.202s 

i 
12' 1 1  i 523 Gr. 80 ' lbc .  13 

I ,, 1 4  
6'3 h t. '~ ~ r j ' b 0  ,, 13 

P a r  

0.0196 

o-oooz 

0-0196 

0.1764 

Mean 

29'84 

29-71 

29'84 

30.12 

30.06 

29.91 

29.73 

29.93 

29'49 , 
I 

W, E 
E, W 

E, W 
, E 
E, W 
IT, E 

E, W 
wI E 

W, E 
E, W 

W, E 
E, W 
E, W' 
W, E 

E, W 
X, W 
IV, E 
E, W 
g, W 
\V, E 

I T , E  
)5, \V 
W, E 

E, IV 
K, IV 
w, E 

W, E 
K, w 

2 44 

9 34 

obser- 

0.06 ; O.OO-.~ 
I 

E. W 
W, E 

I E i 

29..15 
.30..35 

/ 29.5; 

61 1 1  ,5.3.40 
5.3'35 

6 5 4 

29.8j 

29.84 
29.84 

29.96 
~9.84 
29.80 
29'24 

30.57 
29.11 

30.00 
30.25 

29'99 
30'17 
29-89 
30.1; 

29'99 
.30.80 
19'59 
29.10 
.~l'~j 
29.41 

29.83 
29.56 
2 9 6  

29.71 
29.88 
30.0; 

29.04 
29'94 

- 6 24.05 
~ ~ ' 0 0  

- o 18-36 

0 I II 

60 49 4.50 
4-51 

61 3 38.53 
38.52 

61 24 59.32  
59'32 

61 I 42.w 
43.96 

61 5 '3.74 
13.73 

61 19 29.25 
29'22 

61 5 15.20 
15.17 

61 1 1  6. J; 
6.43 
6.40 

61 14 40.16 
40'13 
40'09 

605919-74 
'9.70 

61 17 40.76 

61 zi 49.;9 
49'i4 
49'70 

60 44 54.01 
5.3'!16 

I 
0.21 1 0.0662 

0.03 / 0.0014 

i 

1'0 

20 zj 

1 20 1 s  

, ,I 

+ 16 25.34 
zj.33 

+ I j1'4.1 
51'3t - 19 29.52 
30.08 

+ 3 47.60 
46-15 

+ o 16.26 
16-52 

- 13 59.26 
59'0j + o 14.69 
15.00 

- j 36-48 
6 . 3  
36.81 

9 i1.06 
8.78 
10.68 

+ 6 10.09 
9.86 - 12 11.w 

- I; 20.~8 
19.86 
19.63 

+ zo 35'0.3 
35'98 

0.13 

0'" 

29.64 1 1.5 , 

1 0'0529 

' O'O44l 

29.25 

I I.  ! I  , 1  . 14 IV, E 40.95 ' 48,;o 29.6j 1 

, I 47'81 1.0 

I I I I 

I 18.Mj 28.96 

1 ! 

li, I ! 60 54 2376 + T I  566 2942 
E , w  1 23'11 j 1 29.50 
E, ' 61 4 41.00 o 49.00 , 30.00 



ABSTBACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (467) 

563 Jr 589 Gr. 80 
I,  ,I  I ,  

f5.U k 616 Gr. 80 
1 ,  9. I, 

660 & 692 Gr. 80 
I,  I ,  I* 

717 & 721 Or. 80 
I )  ,, ,, 

800 k 808 Gr. 80 
I *  , I  I ,  

833 9 872 Gr. 80 
$ 3  3 .  I ,  

1023 & 1087 Qr. 80 
,. I ,  

I. 7 ,  7, 

1149 & 1162 Gr. 80 

11i9 & l i 8 4  Qr."80 
1 ,  r ,  

1221 & 1210 Gr. 80 
I,  I1 

1323 k 1328 Cfr. 80 
I ,  9 ,  

1371 5( 1397 Qr. 80 
, ID I1 

1408 d;. 1428 Gr. 80 
7 ,, 

1432 & 14.50 Gr. 80 
$ 9  1, 

1406 Sr 1611 Gr. 80 

15<7 L 1i11  ~ r . "  80 
0 1, 

Date 
Mean of 
Zen~tli 

Distnnces 

Dec. 13 9 13 
9, 1 4  

Dee. 11 I I 28 
3 ,  13  

Dee. 11 13 43 
,, 13 

Dec. 11 4 4 
, 1 2 1  

Dec. 11 10 45 
,. 12 1 

Dec. 11 8 29 
,, 12 

Deo. 16 4 az 
3 ,  16 

Deo. 15 4 14, 
,, 16 

Positions 
of 

Telescope 
during 

Obserra- 
tion 

W, E 
E, w 

Jkw 
W, E 

W, E 
E. W 

E, W 
w, B: 

W, B 
E, W 

E, W 
W, E 

E, W 
W', E 

W, E 
E, W 
W, E 
E, w 

E, W 
W, E 

w, 
E. W 
W, E 

R, W 
w, E 
E, W 
K, E 

w, E 
E, W 

W, E 
E, W 

w, E 
E, W 

W, E 
E, W. 

B, W 
E, W 

W, E 
R, W 
\v, 11: 

E, IV 

Mean 
of N. P. D's 

. , ,I 

60 50 47.16 
47.11 

61 2 0  37.97 
31.86 

61 26 13.48 
13'43 

61 13 45'68 
45 '63 

60 51 50.56 
50.46 

61 2 50.15 
50'7' 

60 u 20- .z.z 
20'29 

61 ro o.rn 
0.09 

61. 10 50.69 
50.66 

61 16 i .87 
7 '8 j  

61 6 56.93 
56.91 
5 6 8 7  

61. I 36.24 
36.14 

61 2 19'57 
19'57 

60 45 41 '48 
41 '50 

60 g r  10.09 
10.13 

60 59 13'48 
. l3 '  53 

60 58 39'07 
39.14 

61 13 6.49 
6 .  j6 

60 55 56.78 
56.R; 

61 ~j 30.76 
30.85 

Half of the 
Observed 

Difference of 
Zenith Di~tances 

t )I 

+ 14 43'84 
43.01 

- '5 1-35 
re26 

Seconds of 
Co-latitude 

by each 
obser- Mean 
ration 

I 

I 

31 '00 
30'12 30.56 

29'56 
29.60 29-58 











A S ~ O N O ~ I C A L  LATITUDES. 

9 v 

O.OIW 

our400 

0.7225 

0 9 6 1  

1.060~~ 

I - Z ~ Z I  

0.8281 

o'oo(9: 

0 . 9 4 1  

0'0004 

0'0400 

0 . 0 ~ ~ 5  

o 'oi19 

0'0484 

0.0121 

o.oj19 

0 - l l j 6  

Observed 
Zenitll 

0 8 "  

7 5 49.47 
' 48.52 

49.83 

2 54 20.75 
r8.70 

1 57 22 .22  

9 1  '91 
21'35 

o ao  31-01 

I 11 15-82 
17'70 
16.03 

.6 58 9 . ~ 5  
9 . ~ 0  

3 6 50.38 
50'24 
51'53 

6 10 13.57 
12.72 

1 4  I 49.01 
48.92 
50.27 

4 3 1 2 6 . 7 8  
29.27 

1 j i  13'85 
i.z'81 
14'45 

P 13 60.59 
59'90 

r 42 58.01 
58.21 
57.36 

d 1 45.54 
46.48 

r 7 27.32 
25'15 
2;-16 

21-59 
20.46 

0 3 3  14-99 
24'53 

o 

0.10 

0 ' 2 0  

o n 8 j  

0.31 

1-03  

1 - 1 1  

0.91 

0'03 

0'71 

0.02 

0 . 2 0  

0'15 

0.27 

0-12 

o - t r  

0-33 

0'34 

N.P.D. 

o I I 

61 29 27.12 
2 7 . ~ 1  
27.00 

71 29 35-56 
35-57 

71 32 3 7 . 0 ~  
37'03 
37-04 

68 53 47'36 

67 3 : ;  
j8.66 

75 33 26'36 
26-39 

6 j  28 14-51 
24.46 
24'44 

61 25 3-38 
3.33 

8% 37 4-62 
4.75 
4.81 

64  3 48-20 
48.17 

66 44 2.u 
1-39 
2.37 

66 2 1  16'-rg 
16.13 

66 52 1 8 . l ~  
18.09 
18.07 

65 33 30'45 
30.43 

67 27 49-83 
49'79 
49.78 

67 2s ~ ~ ' ~ 8  
54.97 

49 8 40.46 
40.45 

Date 

1887 

Jan. 18 
$ 8  20 
3, 21 

J a n . 2 8  
9 23 

Jan. 18 
9 20 
,, 21 

Jnn. 22 

Jan. 18 
,$ 20 
81 21 

iTan. 22 
I, 23 

Jan. 18 
1, 20 
r ,  21 

.Ton. 22 
r l  23 

Jan. 18 
v 20 
, 21 

Jan. 22 
# a 

Jan. 18 
8 20 
r r  

Jan. 22 
$1 23 

Jan. 18 
, 20 
IS 21 

Jan. 22 
9 23 

Jan. 18 
,, 20 
r ,  21 

Jan. 22 
,, 53 

Jan. 20 
,, 21 

$ 5  
2 z 
'E .r 
0 0 rn 

46 

47 

48 

49 

60 

6.l 

62 

63 

64 

65 

66 

57 

68 

69 

80 

61 

62 

Position 
.of 

Azimuthal 
stud 

N 
,s 

,, 

8 
,, 

N 
I, 
,I 

S 

N 
,, 
$1 

8 
8, 

N 
,I 
,, 

S 
,, 

N 
,, 
,, 

S 
,, 

N 
,, 
,I 

8 
,, 

N 
,, 
,, 

8 
,, 

N 
,, 
I, 

8 
, 

N 
,, 

Seconds 

by 
each 

obaervo- 

x 

16.59 
15.56 
16.83 

14.81 
16.87 

14'80 
'5'09 
1j.69 

16.35 

14.5. 
16.38 
14-69 

17.191 
17.19 

15'29 
14.70 
l j .97  

16'5.5 
16.05 

1j .61 
~S.*.Z 
14' j4 

14-.q8 
17.44 

16.28 
16.20 
16.82 

16.74 
16.03 

16.14 
16.30 
15.43 

15'99 
16-91 

17.15 
14'94 
r6.94 

16.57 
15-43 

35.47 
1 5-92 

Star Observed 

606 Gr. 72 
1 8  $ 9  

a? 9)  

619 Gr. 72 
11 21 

628 Qr. 72 
1 9  11 

2) 1s 

530 Or. 72 

a 641 Gr. 72 
A S  11 

9 %  11 

647 Gr. 78 
1 ,I 

651 Gr. 73 
11 I S  

I, ,I  

659 Gr. 72 
11 11 

566 Gr. 72 
*I 2, 

,S 1, 

669 Or. 72 
J I 1  

679 Qr. 52 
st ,I 
n 11 

681 Gr. 'la 
I) 11 

689 Gr. 72 
SI 11 

9, 9 )  

690 Gr. 7% . 
8 ,  12 

600 Gr. 72 
11 I,  

21 I 8  

610 Or. 72 
I, ,. 

618 Qr. 7% 
J I  I ,  

Positions 
of 

Teleacape 
during 

Obsersa- 
tion 

W, E 
E, W 
E, W 

W, E 
E,  'W 

E, W 
W, .E 
E, W 

E, W 

W, E 
E, W 
w, E 

W , E  
E, W 

E, W 
IT, E 
P, W 

E, W 
W, E 

W, E 
E, W 
Ws E 

W,E 
E, m7 

E , W  
W ,  E 
E, W 

E, W 
w7, E 

W, E 
E, W 
IV, E 

W, E 
a, W 

' E, W 
W, E 
E, W 

1C,W 
w, E 

.E, W 
W, E 

of Co-latit,ude 

Mean 

Stnr 

,I 

816.33 

... 

... 

... 

15.20 

... 

15-32 

16-30 

... 

16.21 

16.43 

16.38 

15.96 

16.4j 

16.34 

16.00 

... 

by 

sout11 
star 

u 

... 

15'84 

15-rg 

16.35 

... 

I 

... 

... 

15'33 

... 

... 

.- 

... 

. 

... 

... 

15';O 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (473) 

228. Sitapar-Co-latitude 68" 35' + 

Summa y. 

, 

2 2 
5 S 
'C 0 0 
YJ 

63 

64 

65 

No. of North Stars 32 No. of South Stars 33 
No. of observations 166 

O I X  I 

Co-latitude by North Stars 68 35 16.225 + 0.062 

,> ,, South ,, 68 35 16.039 + 0'069 

S t u  Obsened 

628 or. 72 
I. 91 

645 Gr. 72 
+ I  17 

31 SB 

649 Or. 72 
:I $ 2  

Mean Co-latitude 68 35 16.132 + O - M Q  

Correction for Height above Sea-level + 0.04 

D v 

0.70511 

0'384.1 

0~0900 

Ok;:id 

0 1 1  

1 7 57'45 
55'25 

4 55 12.60 
14'3; 
12.57 

6 56 51.21 
49'73 

Date 

1887 

Jan. 22 
:, 2'3 

Jan. 18 
: 20 
1, 21 

J a n . 2 2  
3, 28 

Final Co-latitude 68" 36' 16".172 

2 ca by N. Stars = 8.4840 
Z ou by 5. Stam = r I .o866 

0 I ff  ff  

Astronomical Latitude (A) = 21 24 43.828 + 0.046 

Position 
of 

Azimuthal 
stud 

8 
,, 

N 
:, 
,, 

8 
,s 

Seconds of Co-latitude 
--- 

N.P.D. Mean by each 
observa- North tion South 

Geodetic Latitude (G) = 21 60.54 

Positions 
of 

Telescope 
during 

Obserrs- 
t ~ o n  

m, E 
E, W 

E,W 
W, E 
ES W 

E , W  
W: E 

o t tt 

69 43 11.55 
11.54 

73 30 28.57 
28.60 
28.62 

61 38 26.09 
26.04 

Deflection of plumb-line (A - Q) E - 6.71 

w 

14'10 
16.29 

15'97 
14'23 
16.0j  

17.30 
r5.76 

... 

... 

16.53 

1 5 . ~ 0  

I 5.42 

... 

0.84 

0.62 

0.30 



ASTRONOMICAL LATITUDEB. 

Latitude ... 23' 7'. Instrument-Zenith Sector No. 1 used as Zenith Telescope 
in. 

Longitude .. . 72 48 . Mean Height of Barometer 29- 70 

Hcight .. . 250 feet Mean Temperature 64O.O 

Observer-Captain S .  G .  Burrard, R.E. 

.;;o .: 
1% 
G %  
rn 

--- 

1 

a 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Stars Observed 

- 

649 & 531 Gr. 80 
21 8,  9 9  

,, ,, I n  

649 & 553 Cfr. 80 
2 Y )I 

)I )I , I n  

576 Qr. 80  & 360 Qr. 72 
B 1  sp 1, $9 

I* ,, ,, I( 

579 & 630 Qr. 80 
3 8, IS 

683 & 650 ffr. 80 
I J  ST >, 

684 & 633 Or. 80 

690 & 633 Gr. 80 

648 & 646 Or. 80 
3, I1 12 

I, J >I 

406 Qr. 72 & 700 Qr. 80 
$ 9  w 99  Is 

I s  IS Y Y  I )  

694 & 701 Gr. 80 
81 II 

31 IY ,, 

8 9 8 & 8 9 1 & . 8 0  
I I  Y )  19 

898 6: 692 or. 80 
I* 14 s t  

ss n 9, 

927 & 966 Qr. 80 
Y *  I I  II 

,, I, ,I 

-- 

I E:L:f 
rt:! 

during 
Ob8erva. 

W, E 
E. W 
W, E 

W, E 
E W  
W, E 

E, W 
Wp E 
E, W 

E, W 
W, E 

E, W 
W, E 

W, E 

W, E 

E, W 
m, E 
E, w 

W, E 
E. W 
W, E 

W, E 
E. \V 
W, E 

E , W  
w, h: 

W, E 
E, W 
w ,  E 

W, E 
E, \V 
m, E 

Seconds of p, 
Cb-lnt~tude , 1 ' 

Y - 
bib:,"~Fh Uean .- w 

1893 

Feb. 6 
r l  6 
,, 7 

Feb. 6 
3, 6 
B, 7 

Feb. 6 
13 C 
,, 'i 

Feb. 6 
,, 6 

Peb. 5 
$1 6 

Feb. 6 

Feb.. 6 

Feb. 6 
t3 

,, 7 

Feb. 6 
$) 

18 7 

Fob. 6 
D 6 
13 7 

Fab. 6 
,, 7 

Fob. 5 
,, 6 
,Y 7 

Feb. 6 
8 6 
, 7 

v 

0.90 

1.60 

0-42 

0.04 

0.33 

0.56 

0 .21  

0'93 

0.73 

0'23 

0.59 

1.09 

0.56 

rntlon 

45.19 
45.39 
45'26 

46.28 
46.14 
45.51 

44'6.3 
44'98 
44.79 

43'96 
44.72 

44'70 
44'72 

43.82 

44'17 

43'05 
43'89 
43'41 

42.90 
44.15 
43.91 

4.3'94 
43'79 
44'71 

43'99 
4.3'59 

43'77 
43.62 
43'49 

44'21 
4 5 ' ; ~  
44.90 

. • 

o 38 

o 38 

o 57 

o 57 

o 57 

o 57 

o 57 

3 26 

L 3 

3 

5 37 

5 37 

o 41 

Mean 
of N. P. D's 

• t ,, 
66 43 40.68 

40.72 
40.75 

66 31 I - o j  
I .o8 
1 - 1 1  

67 I 30.11 
30'1.3 
30'15 

67 5 12.36 
12-39 

6; 11 39-61 
39'63 

67 15 3'91 

67 16 30.62 

67 ~4 3-41 
3'43 
3'45 

66 56 47-29 
47'30 
47'31 

66 59 41.6; 
41.68 
41 -69 

67 551.02  
51'01 

67 5 51.79 
51'78 
51'77 

66 4a  39-16 
39' 14 
39.12 

P C 0  

0.6480 

a.0480 

o.ar17 

o-0011 

080 i63  

0-1568 

o.oza1 

I 

1.0379 

0.6395 

0'0635 

0 '2437 

0.9505 

0'3;63 

- 

Half of the 
Obaerred 

Dltference of 
Zenlth Distances 

I n 

+ 9 4'51 
4-67 

. 4.51 

+ 21 45'2.3 
45.06 
44'41 

- 8 45.48 
4j .15 
45'36 

- l a  28-40 
27'67 

- 19 54'91 
54'91 

- 22 20'09 

- 23 46-45 

- 21 20.36 
'9'54 
20-03 

- 4 4.39 
3'15 
3.40 

- 6 57':3 
57'89 
56'98 

- 3  7'03 
7-42 

- 13 9'02 
8.16 
8 - 2 8  

+ 10 5.05 
6.58 
5'78 

I 

45'a8 

45.98 

44'80 

44.34 

#-71  

43-81 

44'17 

43'45 

43-65 

44'15 

43-79 

43-29. 

44'94 

6 

0.8 

0.8 

1-1 

0.7 

0.7 

0 '5  

0'5 

I 

a 

1'1 

0.7 

0.8 

1 



ABSTBACTS AND BUMMARTES OF OBSERVATIONS AND RESULT9. (475) 

229. Sonada-Co-latitude 66" 52' + 

# 
I 

p, 
I 

5 .- 

0'8 

0 '8 

1-1 

0'8 

0 '8 

0 ' 8  

1'1 

1 

0'7 

0.7 

1.0 

0 ' 7  

0.7 

r - o  

1.a 

I 

d z .= 

1 8  .- 
$ %  
(0 

14 

15 

18 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

, 2 9  

Seconds of 
Co-latitude 

0 

0'39 

0.01 

0.06 

0'33 

0'33 

0'45 

0.46 

I 

0.13 

0.76 

1.~47 

0.61 

6'17 

1.~17 

0.51 

0 . 1 ~  

b~tz-h 
ration 

w 

P o 0  

0'1117 

O ~ O O O X  

0'0043 

0.0871 

o.0871 

0'16ro 

0'1539 

1'5870 

0.0118 

0'4043 

1.1609 

0.1605 

0 ' 9 5 h  

1'3689 

0'3145 

0.0173 

Distances 

o I 

32 46 

31 46 

a 50 

o 9 
' 

o 5 
' 

o I 

o 6 

o 11 

o 14 

o 24 

I 55 

I 55 

I 55 

20 gq 

z 45 

7 10 

Stam Observed 

969 & 983 Or. 80 
I ,  s t  

I I, I I  

989 & 982 Qr. 80 
ss 8 ,  9, 

I ,  I I  n 

1010 & 998 Or. 80 
I *  I ,  II 

3, ,, I ,  

1026 Gr. 80 
9 ,  3, 

I S  >1 

1026 & 1043 Qr. 80 
, I  19 I S  

)I  n t s  

1043 Or. 80 
,( $ 3  

t t  $9 

1043 & 1052 Gr. 80 
3, 8 3  13 

I S  91 11 

1068 Gr. 80 
,. ,, 
t *  I ,  

1070 & 1057 Or. 80  
9 ,( S, 

1070 & 1082 Or. 80 
11 1, 

613 Or. 72 k 1097 Or. 80  
8, 9 9  93 1) 

639 Gr. 72 & 1098 Qr. 80 
Is 11 > I  9, 

1159 & 1098 Gr. 80 
31 18 9 1  

1163 & 1176 Or. 80 
11 I,  Bg 

1198 & 1206 a r .  80 
1 1  n ~r 

n I )  11 

1221 & 1218 Qr. 80 
3.. I. 9 1  

SI 3 I S  

yeall 

n 

Mean 
of N.Y. D'B 

o t I, 

66 48 59'69 
59-68 
59'66 

67 o 40.73 
40'71 
40'69 

66 53 59-15 
59'73 
59'7' 

66 43 43.46 
4.; '44 
45'42 

66 47 54.56 
54'.53 
54'5' 

66 51 3.66 
3'6.3 
3'61 

66 58 0.35 
0.33 
0.30 

67 3 57.05 
57 '0.3 
57.00 

67 4 15-10 
15-08 

67 3 19.77 
19.74 

67 I 11.49 
11.46 

67 r3 53-25 
53'22 

66 57 9'19 
9-16  

66 53 31'35 
31'32 

66 31 21.39 
27.36 
27'32 

66 44 1j .78 
15-75 
1 j . 7 2  

Positions 
of 

Telescope 
during 

Obserra- 
tion 

E,W 
W, E 
E, W 

E. W 
W, E 
En W 

W, E 
Et w 
W, E 

W, E 
E, W 
w, E 

E, W 
w, E 
E, W 

E, W 
w, E 
ES W 

W, E 
E. W 
W, E 

W, E 
E, W 
W, E 

E. W 
W, E 

E, W 
W, E 

W, E 
E, W 

W, E 
E, W 

W, E 
E, W 

W, E 
E, W 

W, E 
E, W 
W, E 

W, E 
E. w 
W, E 

Date 

1893 

Feb. 5 
3 6 
s 7 

Feb. 6 
t s  6 
1, 7 

Feb. 5 
3 6 
$9 7 

Feb. 6 
6 
7 

Feb. 5 
3 6 
,, 7 

Feb. 6 
3 6 

I S  7 

Feb. 6 
, 6 
,B 7 

Feb. 6 
, 6 
9 7 

Feb. 6 
ss 7 

Feb. 6 
3s 7 

Feb. 6 
1, 7 

Feb. 6 
n 7 

Feb. 6 
3, 7 

Feb. 6 
,, 7 

Feb. 6 
19 6 
,, 7 

Feb. 6 
3. 6 
,, 7 

Half of the 
Observed 

Difference of 
Zenith Distances 

t x 

+ 3 45.05 
45'41 
44.83 

- 7 56'38 
55.69 
56.90 

- 1 16.13 
14-83 
14.92 

+ 9 0'41 
8 51-93 

57'49 

+ 4 50.83 
48.25 
49.47 

+ o 41'84 
40.0j 
41.99 

- 5 16-21 
16.01 
17.00 

- 11 14'56 
~ 3 ' 1 1  
13.73 

- 11 30'.30 
30.86 

- 10 35'79 
36.48 

- 8 35'93 
35.32 

- 21 8-02 
10'90 

- 4 15'04 
16.89 

- 0 45-69 
45.88 

+ 21 17.40 
'7'73 
17.49 

+ 8 z9'3Z 
28.89 
18.04 

l i  
44'74 
45'09 
44'49 

44'35 
45.02 
43'59 

43-62 
44'90 
44.79 

45-88 
43'37 
42.91 

45'39 
42'7R 
43'98 

45-50 
4.3'68 
qj.60 

44'14 
44.32 
43'30 

42'49 
43'91 
43.17 

44'80 
44.22 

43'98 
43.26 

45-56 
46.14 

45'13 
42-32 

44'15 
42'27 

45.66 
45.49 

44'79 
45'09 
44'81 

45.10 
44'64 
43.76 

44-57 

44.39 

44.44 

44-05 

44'05 

44'93 

43'91 

43-53 

44-51 

43'61 

45.85 

43'77 

4 3 . 1 ~  

45.55 

44.90 

44-50 



ASTRONOMICAL LATITUDES. 

229. Sonada-Co-latitude 66" 5 2' + 

Summary. 

g .% 
41% .- -4 2 0 
m 

30 

No. of pairs 30 
NO. of observations 77 

Mean difference between obervations taken E, W and those taken W, E = - OW-26 

ltam O b 8 e n b d  

1227 dr 1 s  Qr. 80 
D) ID 8 1  

II 8 )  n 

Observed Co-latitude (weighted mean) 66' 52' &"-38 + 0"-091 

Correction for Height above Sea-level + 0"-01 

Final Co-latitude 66" 62' 44"*39 

0 I (I (I 

Astronomical Latitude (A) = 23 7 15.61 +_ 0.091 

Geodetic Latitude (G) = 23 7 19.89 

Date 

1893 

Feb. 6 
9 ,  6 
9. 7 

Deflection of plumb-line (A- G) = - 8-28 

Mean 
of N. P. D's 

o I I, 

66 45 19-59 
1 9 . 5 ~  
'9'52 

Distsnces 

o I 

1 4 

Positiow 
of 

Telescope 
during 

Obserra- 
tion 

W, E 
E, 'IR 
w, E 

PI 
I Hdf of the 

Observed 

Seconds of 
Co-latitude 

Difference of 
Zenith Distances 

I N 

+ 7 2 5 - 3 3  
2 4 ' f 7  
2 5 . 3 ~  

bzb:,"pph .- 
vatlon 

T P = 17.5 / TPvv= rqm40;8 

0 

0 ' 3 2  

P e a  

o - ~ z i g  r ' z  

t, 

44-92 
44-33 
44'84 

w 

44-70  



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

230. St. Thomas's Mount-Co-latitude 76" 59' + 
Latitude ... 13O 0' Instrument-Zenith Telescope. 

in. 
Longitude ... 80 14 Mean Heiglrt of Bal-ometer 29.86 

Height ... 250 feet Mean Temperature 72O.3 

Observer-Lieut. G .  P .  Lenox Conyngham, R.E. 

6 
.?I 

2 %  .- 
& %  
m 

1 

2 

3 

4 

6 

6 

7 

8 

9 

1 0  

11 

P n v  

-- 

2.89 

0'01 

0.30 

0.64 

0.12 

0.01 

0.04 

0'11 

0'12 

0.19 

0.64 

a 
I1 
i 
# 

M .- 
a 

1.0 

1'2 

1 - 2  

1.0 

1'3 

1'3 

1'0 

1.1 

1'3 

1.2 

1'3 

Stan Observed 

242 dc 248 Or. 80 
79 9 1  3 9  

800Cape80&326Qr.80  
9 ,  I I  88  )I  

11 31 (3  I* 

347 & 349 Or. 80 
, ,, ,. 
*I ,I ,. 

956 Cape 8 0 &  368 Qr. 80 
J I *  I,  I- 

lOO8Cape 6O & 389 Qr. 80 
IS I I  ,, 9 ,  

I I  8, ' 

$ ,  I, , ,, 

405 Sr 409 Gr. 80 
I I S  9. 

s 1 19 

I I $  o 

417 & 433 Cfr. 80 
tt  (1 1, 

4 4 9 S r 4 7 1 Q r . 8 0  
t 9) 2, 

1, I, ,, 

611 k 631 Gr. 80 
a *  , I t  9s 

I I  9, I I  

I ,  ,, ( I  

543 Qr. 80 & 74 Dy. 76 
I S  I*  ,I  ,, 
II 1, ns 3, 

561 dc 676 Or. 80 
II a s  11 

J 1 9  

$ 3  1, .( 

0 

1'7 

0'1 

0.5 

0.8 

o'.z 

0'1 

0'2 

0'3 

0'3 

0.4 

0'7 

Mean 
of N. P. D's 

* I  a 

77 9 23.75 
23.79 

7;2430'51 
.ZO'SJ 
30.62 

77 2 12-20 
1a'a3 
12.28 

77 a 44'66 
44.64 

76 44 13.60 
1.3'66 
13.66 
13.69 

77 26 12'72 
12'7.5 
12.78 
11'81 

7). 6 51.32 
51.36 

77 710-4s 
10'47 
10. jj 

77 8 41-40 
41'43 
41.46 
41 '49 

77 4 1-39 
1.42 
1.44 

76 45 50.37 
50.41 
50'44 
50.47 

Potitions 
of 

Tele~cope 
dur~ng 

Observa- 
tion 

E, W 
W, E 

E , W  
W, E 
W, E 

W, E 
B, w 
E, w 

E, '8 
W, E 

W, E 
E. W 

E 
E, W 

E , W  
\V, E 
E, \V 
W, E 

E, W 
W, E 

E , W  
W, E 
w, h: 

W, E 
E, W 
W, E 
El W 

W, E 
E, w 
W, E 

W, E 
E, w 
W, E 
E, W 

Data 

1890 

Deo. 21 
9 9  22 

Dec. 21 
,, 22 
r, 24 

Dec. '21 
, 22 
,, 24 

Dec. 21 
, 22 

Dec. 21 
9, 22 

23 
, 24 

Dec. 21 
, 22 
, ,  23 
, S  24 

Dec. 22 
r, 23 

Dec. 21 
9s 22 
8 ,  24 

Dec. 21 
,v 22 

23 
r, 24 

Dec. 22 
,, 23 
tr 24 

Dec. 21 
9 22 
3 ,  23 
r ,  24 

2~:~ 
Distances 

• I 

I 15 

10 22 

19 53 

16 14 

I 17 

.Z 17 

4 57 

15 46 

9 34 

18 13 

ro 3% 

Half of tlie 
Observed 

1)iKrrettce of 
Zeuith Distances 

I c 

- 9 43-45 
41.82 

- 2 4  52-52 
50'8.3 
50.52 

- 2 32'68 
3.3'36 
34.06 

- 3 6'75 
5.36 

+ 15 25.69 
2.5'29 
25.21 
25.68 

- 26 34.75 
31'02 
3 7  
33'47 

- 7 13.11 
12'20 

- 7 32.17 
29'97 
32'08 

- 9 1.41 
1.51 
1.88 
2'14 

- 4 20.56 
23-12 
ao.96 

+ 13 49.69 
49.21 
50.06 
49.85 

Secolids of 
Co-lat iLude 

by ellc,l 
obser- 
valion 1 ;  

H H 

40'3 
42.0 41.1 

38.0 
39.7 
.$oar 39'3 

39.5 
38.9 
38.2 38'9 

37'9 
39.3 38:6 

39.3 
38'9 
j8.g 
39'4 j9.1 

38.0 
40'7 
99'0 
39'4 39'3 

39'2 
39'1 39'2 

.38'3 
40'5 
38.5 39'1 

40'0 
39'9 
39.6 
39.4 39.7 

40-8 
38.3 
40.5 39.8 

40.1 
39.6 
40.5 
40.3 40'1 



ASTHOKOMICAL LATITUDES. 

230. St. Thomas's Mount-Co-latitude 76" 59' + 
P 

d 
% .r: - - 
2 - .- .- 
5 0 

V1 

-- - 

12 

13 

14 

15 

16 

17 

18  

19 

20 

21 

21  

23 

21 

25 

e 

0 .2  

1.0 

0 .6  

0 .8  

0.6 

0.1 

0'5 

0 ' 2  

1 '7 

0'1 

0 . 4  

1 ' 9  

0 .6  

0 ' 7  

P e a  

o . o j  

5 - 0 3  

0.43 

0.;7 

0-36 

0.01 

0.30 

0'05 

3 - 4 7  

0-01 

0.21 

3 - 6 1  

0 .43  

0.59 

a, 
n 
f: - 
u .- 

1 ' 2  

1'0 

1 ' 2  

1.2 

1.0 

1 ' 3  

1 .2  

1 '3 

1 ' 2  

1.0 

1 3  

1.0 

1 ' 2  

1 .3  

Stnrs Obaerved 

626 6: 637 Or. 80 
,, ,, v 1  

91  P I  1 )  

646 k 661 Gr. 80 
I s  (I I? 

523 Gr. 61  & 692 Gr. 80 
I ,  , I  ( I  1, 

3 8 t, o f a  

717 Gr. 80 & 574 Gr. 64 
, I  ., ,* 2s 

I ,  I *  11 I I  

727 & 749 Qr. 80 
8 I I I S  

740 E; 792 Gr. 80 
I )  I ,  ) *  

9 I I  3 1  

., ,. 

590 Gr. 64 &796 Or. 80 
1. I,  , I  3 ,  

IS 9, 71 I,  

811 & 836 Qr. 80 
I I  ~t 81 

1 9  st Ps 

1. 1 9  ?t  

95 Dy. 75 d: 869 Gr. 80 
I s  I $  I *  ,I 
I )  !? r l  11 

8 7 4 k 8 9 5 O r . 8 0  
1 I ,  ,. 

2358Cape80&902Gr.80 
II 3 9  9 

rn 7 I t  

.I 

513 Or. 72 B 930 Qr. 80 
, I  .I 

915 k 935 Or. 80 
, ,  ,, , ,  
I F  I,  s t  

I 

946 .k955Or .SO 
I,  I ,  

I II .I 

I 
I 

Secotids of 
Co-latitude 

bv rac,l obsar- 
vnt.ion 1 ;  

II x 

40.0 
39.7 
39.2 39.6 

40'0 
, 4 0 - 8  40'4 

j 9 . r  
38.6 
38'6 38.8 

' 40.6 
40'3 
39.7 40-a 

40.1 
40.0 40'0 

38.9 
39.9 
39'5 
39-6 39'3 

38.2 
39.9 
38'7 38.9 

39.5 
39'0 
38..3 
39'8 .W'Z 

40.7 
40.1 
42'5 41'1 

39.7 
38.9 39'3 

38.5 
39.0 
.1$'5 
.z')'o 39.0 

37.4 
37 6 37'5 

38.7 
39.2 
38.6 38'8 

39.2 
38.2 
38.8 38.7 

Date 

1890 

Dec. 21 
, 22 
r, 24 

Dec. 22 
, 24 

Dec. 21 
,, 2'2 
, 24 

Dec. 21 
9 ,  22 
, 23 

Dec. 27 
,, 50 

Dec. 21 
9 22 
t t  23 
,, 24 

Dcc. 27 
,, 29 
,, 30 

Dcc. 27 
, 28 
8, 29 

8 30 

Dec. 21 
,, 23 
, 24 

Dec. 22 
,, 23 

Dec. 27 
,, 28 
,, 93 
,, 30 

Dec. 22 
,, 13 

Uec. 27 
,, 29 
, 30 

Dec. 27 
,, 29 

30 

. Mean 
of N. P. D's 

0 1 1  

77 16 29.9.; 
29'98 
30 '04 

;6 37 16.15 
16.21 

77 z 5o.oz 
53.05 
50.12 

7 7  19 55.47 
5.5'50 
55'54 

76 42 3.91 
4-00 

76 49 11'3.5 
11.37 
I 1'40 
11.46 

;6 53 42-34 
42'41 
42 '45 

77 9 59'28 
59'32 
59'35 
59-30 

76 45 53-a2 
53'30 
53 '34 

77 816 .80  
16.89 

7721.31.1g 
31'17 
31 ' 2 1  

31.25 

77 lo  4 1 . q  
41 '08 

76 58 54.0.3 
54'11 
54'15 

772557.01 
57'11 
53-15 

Halt of tile 
Obserred 

Difference of 
Zenith Distances 

I 

- 16 50.00 
50.28 
50.81 

+ zr 23.82 
24'58 

- 3 10.84 
1 1 - 4 2  

11'49 

- zo 14-92 
15'17 
15.82 

+ 1 7  36.20 
36.00 

+ lo  26.96 
28.48 
28.11 
28'1 I 

+ 5 55.90 
57'53 
56.25 

- l o  19.78 
20'3.3 
2 1 . 0 2  

19.55 

+ 13 47.47 
46.73 
49'17 

- 8 37-15 
38.04 

- 2 1  51.61 
52'17 
5l';O 
52.28 

- 11 3-64 
3.48 

+ o 44.65 
45.11 
44.43 

- 2 6  17.86 
18.96 
18.31 

%?f:f 
Diatonces 

0 ,  

14 35 

5 56 

4 20 

z 44 

I 19 
, 

o 53 

l o  47 

11 17 

a I 

l o  47 

9 13 

2 57 

19  6 

8 31 

Positions 
of 

Trie~cope 
dilritig 
0 beervn- 

Lion 

E.W 
FV, IC 
\T, E 

W, E 
E, W 

W, E 
E, W 
\V, E 

E, W 
W, E 
W, E 

E, W 
\V,E 

W, E 
E, W 
E. w 
W, E 

W, E 
W, E 
E, W 

W. E 
E, W 
W, E 
E, W 

W, E 
E, w 
\v, E 

E,W 
W, E 

E , W  
w, K 
L. W 
W, IG 

E, W 
E, W 

W, I3 
W. Ic, 
& 'x 

E 
It, IV 
W, E 



ABSTRACTS AND SUMMAEIES OF OBSERVATIONS AND RESULTS. (479) 

230. St. Thomas's Mount-Co-latitude 76" 59' + 

d 
z .r: 
2 .- 
& %  
P 

I 

26 

27 

28 

, 29 

30 

31 

32 

b 

S h m  Observed 

964 Jc 994 GI. 80 
I ,  r, 9, 

,. I ?  ,, 
9 ,  ., ,, 

1014 & 1040 Or. 80 
,P I S  II 

I ,  ,, 
I ,, 9, 

1049 Or. 80 8 t8G8 Cape 80 
1, I *  ,. ., 
I ,  $ 7  2 ,  n 

n 13 I )  3 ,  

1099 & 1105 Or. 80 

637 Qr. 72 & 1155 Qr. 80 
1. 1, I 

,. , I  ,I , 
I #  ,, I* 

1155 k 1173 Gr. 80 

1193 Gr. 80 k 001 Qr. 64 

'i193 2 1232"Or. 8;; 

1233 & 1285 Or. 80 

p, 
I 
% - 
w .- 

r - 3  

1.3 

1 - 3  

1.0 

0.9 

0.5 

1.0 

1 ' 2  

1 '3 

1 '3  

1 '3  

1 ' 3  

1 . 2  

0 

0-1  

0.7 

0.5 

0.9 

0.0 

0 '5  

0 . 6  

0'4 

0 ' 9  

0.6 

o ' j  

0.5 

1 '0  

33 1 ,, 
I I* 

Po0 

omor  

0.64 

0.33 

0.81 

0-w 

0'13 

0.36 

0'19 

1-05 

0'47 

0'33 

0'33 

1 - 2 0  

Date 

1890 

Dec. 27 
,, 28 
9 29 
,, 30 

Dec. 27 
,, 28 
, 29 
,, 30 

Dec. 27 
, 28 
8 29 
,, 30 

Dec. 27 
,, 2% 

Dec. 27 
11 28 
,# 23 
Is 30 

Dec. 80 

Dcc. 28 
,, 30 
,, 29 

Dec. 27 

34 

, 29 
,, 30 

Dee. 27 
,, 28 
, 29 
,, 30 

Dec. 27 
3 28 
,, 29 
,, 30 

Ilec. 27 
7 ,  3 
,, 29 
>a 30 

Dec. 27 
,, 28 
,, 29 

30 

Drc. 27 
,, 23 
,, 29 

I 

Seconds of 
Co-latitude 

1296 Qr. 80 & 764 Gr. 72 
11 9 8  I, 9 ,  

11 II 9 ,  I I  

I I  I S  , I  1, 

bzb:::-h 
vation 

39.5 
39'0 

38.6 
38'4 
39'0 
38.2 

40.8 
39'3 
39 '8  
40'1 

39'1 
38.9 
38.6 
38.9 

38.7 
40.3 
38.8 
37'9 

.39'5 
40'.2 
41'3 

I 
:::ntf 

o I 

14 47 

a4 11 

19 29 

17 38 

5 z 

4 48 

13 11 

13 16 

3 36 

=,, 

39:O 

38.5 

40.0 

38.9 

38.9 

40.4 

35 I // j :: 
1370 8 1378 Gr. 80  

- Mean 
of N. P. D'b 

m , "  

77 12 15-58 
25.62 
25'67 
25'71 

76 58 41-67 
42-12 
42';6 
42.81 

76 45 43.6.3 
43'68 
4.3' 7.3 
43'78 

77 4 1.29 
2-34 

77 17 43.87 
43 ' 93 
43'99 
44.06 

77 a 48.61 

76 56 56.66 
56.80 

77 a 38.37 

77 15 17.77 

Positions 
or 

Telr~cope 
during 

Obsersa. 
tion 

W, E 
E. W 
w, E 
J%W 

E, W 
W, E 
E, W 
W, E 

W, E 
E, W 
W, E 
E, W 

E, W 
W, E 

W, E 
E, W 
W, E 
E, W 

. W, E 

W, E 
W, E 
E, W 

w, E 

z 25 

10 10 

16 46 

6 57 

5 53 

/ 

36 

37 

38 

Half of the 
Observed 

Dif fe~nce  of 
Zenith Distances 

I I 

- 12 4 . 0 4  
45.60 
46.85 
45.97 

+ o 56.44 
55'1.3 
55'78 
56.52 

+ 13 55-56 
53'5.3 
54.98 
54.60 

- 4 2 4 . 9  
23.53 

- 18 4'20 
3'59 
4'53 
5'82 

- 3 9 

+ a 43.05 
4.3'20 - a 5 6 . ~ 1  

- 15 39'13 
17.92 
18.00 

76 32 46.48 
46.56 
46.64 
46.72 

7~ ra 34'3.3 
34'42 
34'52 
34'61 

76 47 0.24 
0.34 
0.4.3 
0 ' 53  

76 58 31.56 
31.67 
3"i8 
31 '88 

;7 18 46.77 
46.88 
47'- 

W. l3 
E, \v 

E. W 
W, E 
E, w 
W, E 

W, E 
E, W 
m, E 
E, W 

E. W 
W, E 
E, W 
W. E 

W, E 
E, W 
W, E 
E, W 

F., W 
W, E 
E, W 

I 

1397 & 1120 Or. 80 
19 

I I  I )  

a ,I  IS 

1444 & 1451 Gr. 80 
I I  1, 

!I I *  

7 ,. 

1470 k 1477 Gr. 80 
). ,. ,# 

11 I I  

38.40 
39'01 

+ 26 52.14 
51.81 
52.33 
5s-47 

- ra 53.10 
55'09 
54'73 
54.45 

+ rz 98-86 
.38.5.3 
38.13 
38.34 

+ r i . 1 2  

8.61 
7-05 
6.03 

- 19 7-26 
6.56 

1 5'73 

I 

.79'5 
40.0 
38.8 
jg'7 

39'1 
37'9 
38 '5  
j9.3 

39.2 
39.1 
-38.7 
38.4 

38.2 
, 38.8 

39.7 
40'3 
39'5 
38'3 

38'9 

39'7 
40.0 
40.2 

38.6 

I,' 

39-5 

38.7 

38.9 

38-5 

39'4 

38.9 

40.0 



ASTRONOMICAL LATITUDES. 

230. St. Thomas's Mount-Co-latitude 76" 59' + 

Summary. 

1 

No. of pairs 39 
No. of observations 123 

Mean difference between observations taken E, W and those taken W, E = - Ot'*31 

Observed Co-latitude (weighted mean) 76' 59' 39''.35 5 0".077 

Correction for Height above Sea-level + 0".01 

Final Co-latitude 76" 69' 39".36 

0 I II # 

Astronomical Latitude (A) = 13 0 20.64 4 0.077 

I P = 45'5 I P V V  = 22.54  . 

v 

0 '5  

Geodetic Latitude (G) = 13 0 14.79 

P e a  

0'33 

6 z .g 
- a  

'5 a 
m 

39 

Deflection of plumb-line (A - G) - - + 5.85 

Stam Oboewed 

1487 & 1495 (h.. 80 
11 II $I  

11 1% 11 

I I  9 1  11 

Date 

1890 

Deo. 27 
1, 28 
, 29 
rr XI 

~ ~ ~ t ~ E  
D19nces 

o I 

.zo 3 

Halt of the 
Observed 

Difference of 
Zenith Distances 

I I 

+ 16 35.80 
30'39 
30'7' 
30'30 

Positions 
of 

Telescope 
durrng 

Observa- 
t ~ o n  

W, E 
E, W 
W, E 
En W 

Seconds of 
Co-lnt~tude 

5 
m .- bz~~,"! 

vat~on 

Mean 
of N. P. D'a 

O I X  

76 43 9'01 
9 . 1 2  

9'13 
9'35 1'3 

'. 
40.8 
19.5 
39 '9  
39'7 

I 

39'9 



ABSTBACPS AND SUMMARIES OF OBSERVATIONS AND BESULTS. 

237. S u ran t al-Co-latitude 65' 45' + 
Latitude ... 24' 14' Instrument-Zenith Sector No. 1 used as Zenith Telescope 

in. 
Longitude ... 77 43 Mean Height of Barometer 28.1 1 

Height . . . 1802 feet Mean Temperature 59O.9 

Observer-Captain G .  P .  Lenor Conyngham, R.E.  

, 0 

Z.2 
Half of the 

Position8 
I 

Stam Obeerved 
i-i% 

I' I 
Mean of 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Seconds of 
Co-lutitude 

403 Sr 414 a r .  80 
I (  * I  o 

4 1 8 t 4 3 4 Q r . 8 0  
I S  ,, 11 

455 & 468 Gr. 80 
I I  18 ,I 

471 di 475 Gr. 80 
. ,  ,, I *  

483 Jr  513 Gr. 80 
,, 11 J, 

513 6; 600 Qr. 80 

6 1 7 d r 5 4 9 Q r . 8 0  
,, , )  ,I  

562 k 576 Gr. 80 
,, TI 19  

584 t 5fiS Gr. 80 
,, ,, , ,  

6 0 2 k 6 0 3 G r . 8 0  
J r  ,, 

630 & 648 Or. 80 
) I  I*  I (  

GJS t 633 Qr. 80 
, ,  ,, 

6 i 7  & 631 Gr. 80 
: I ?  ,, 

686 dc 704 Or. 80 
,I $ I  I ?  

707 & 68G Gr. 80 
1 ,  I 9  

Obaerred 
Difference of 

Mean 
of N. P. D'a 

; 

- 
0 1  rn 

65 47 33.09 
33'13 

654140'13 
40.16 

65 54 47.01 
47 '03 

65 58 44'89 
44'91 

66 2 0.20 
0- 23 

65 53 43.91 

6545 5-61 
5'13 

65 gj 53.27 
5.3.a9 

6j 35 58'.~; 
58.37 

654133'37 
33.38 

65 59 10.23 
10.24 

66 I 15.56 
15.57 

6j 40 41.92 
41'91 

66 o 37.31 
37'33 

6j 55 5.52 
5'53 

~c 

I 
Tel~scope 

duritlg 
(,bsrrva- 

tloll 

E, W 
W, E 

W,E 
1, W 

E, W 
WS E 

W,E 
12, w 

E. W 
WJ E 

W, E 

W , E  
12, W 

E, W 
\V, If 

W, E 
E, W 

W,Ib 
E, W 

E, W 
W, E 

W. I% 
E, W 

W. F. 
lc, W 

E, W 
w, E 

V E 
lc, \V 

Date 

I 
1899 

Jan. 22 
,, 23 

Jan. 22 
23 

Jan. 22 
,, 23 

Jan. 22 
,, 23 

Jan. 28 
,, 23 

Jan. 22 

Jan. 22 
,, 23 

Jan. 22 
8 23 

Jan. 22 
,, 23 

Jan. 22 
,, 23 

Jan. 22 
,, 23 

Jan. 23 
, 23 

Jnn. 23 
, 23 

Jan. 22 
7 23 

Jon. 23 
,, 23 

Zenitll  
Distances 

o I 

4 38 

7 15 

20 24 

4 41 

25 33 

25 a4 

o 8 

o 36 

o 37 

7 17 

z 13 

z 15 

z 47 

I zq 

r 19 

Zenith Distances bzi:z!l Mean 
M .- 
rn 

P u r  f! - u 

-- 

I *  

- I 53.64 
53'87 

+ 157'57 
57'72 

- 9 5'63 
11.10 

- 13 6.81 
6 7 1  

- 16 19.88 
21.62 

- 8 4'57 

+ o 3.3.78 
33.97 

+ 9 44-01 
45'26 

+ 9 38'15 
39'81 

+ 4 5.74 
4.90 

- 13 31.40 
32.59 

- 15 36'6.3 
38.0.3 

+ 4 j6-19 
56.09 

- 14 58.45 
57'55 

- 9 26.34 
2j.93 

i a t  
- 

39.45 
39'26 

.?7.70 
37.88 

41.38 
3j.83 

38.08 
j8.20 

40-.12 
38-61 

39'34 

39-39 
39.10 

.?7-z9 
38.55 

36-50 
38.18 

.79'11 
38.28 

38'83 
37.65 

38.9.3 
37'54 

39-IT 
39.00 

38.87 
39'ig 

.39'18 
39'60 

0.79 

o"f8 

0.03 

0.43 

0.90 

0.77 

.- -- - 

39.36 M i  1.0 

- 

0.6241 

0.6084 

o.0039 

0.1849 

0.56;o 

0.2965 

37';9 

38.60 

38.14 

39'47 

39.34 

, 
39.24 

37'92 

37'34 

38.70 

38.24 

38-23 

39.06 

39'32 

39'39 

1.0 

1.0 

1.0 

0.7 

0.5 

1.0 

0.7 

0'7 

1.0 

0.7 

0.7 

1.0 

0.5 

0.7 

0.67 1 0.4+81) 

0.65 0.29j8 

'.13 I 
0.1.3 

0'3.3 

0'34 

0'49 

0.0169 

0'0;6: 

0.0809 

,I 

0'2401 

o'fj / 0'39.;8 

0.82 0'4j0; 
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237. su rantal&o-latitude 65" 45' + 
- - -  - 

P a a  

0 .02z j  

0.0049 

0'9604 

O - Z O Z ~  

0.6400 

0.0081 

2'0130 

0.0309 

0-0438 

~4 

I - +? 
.- m 
; 

1 - 0  

1.0 

1.0 

1 ' 0  

1.0 

1.0 

0 ' 7  

0 7  

0.7 

d 
z 5 
, = 
: - .: - 
G O  
m 

o 

o ' l j  

0'07 

0.98 

0 

0.80 

0.3 

1 - 7 0  

o 'a i  

0'25 

Seconds of 
Co-latitude 

~- 

h v  erlcll  

;I,8er- 
T~tlOll I F  

I N 

. ~ i . 6 4  
39.10 38.42 

38.11 
39.17 38.64 

38'11 
37'07 37.59 

38'49 
39'55 39'02 

39'3.3 
39'41 39.37 

38.24 
.3y'08 38.66 

40'2; 40'27 

8 . 2 8  
38.44 38.36 

38.67 
-37.97 38.32 

. ~ i ' t c )  
38.53 37.91 

16-88 
39.91 38.40 

.36.4; i 36.47 
I 

Posit,iona 
of 

.I.elrsrope 

Obaerva- during 
Lion 

E, W 
\V, E 

w,E 
E, W 

E , W  
W, E 

W, E 
E, W 

E ,  W 
W, E 

'W, E 
E, \V 

W, E 

E, W 
w, 

'8, E 
E, O; 

W , E  
E, W 

E 
W, E 

IY, E 

33 

Date 

1899 

Jan. 24 
,, 25 

Jan. 21  
t 25 

Jan. 24 
9 25 

Jan. 24 
9 Xi 

Jan. 24 
,, 25 

Jan. 24 
, 25 

Jan. 25 

Jan. 22 
,, 23 

Stars Observed 

-~ 

1.0 

1.0 

0 7  

Ei, E~ 
liistsnces 

o I 

18 43 

o 23 

8 33 

13 2 

t j  52 

3 40 

I 46 

3 ,38 

3 55 

I 

1 ;  ' 721 k 789 Or. 80 
, I *  ,, 9 ,  

i 
l i  ; 8 0 8 & 8 3 6 G r . 8 0  

I.  ,, st 

18 , 846 31 861 Qr. 90 
' 9 9  $ 9  s t  

19 $69 d: 868 Gr. 80 
I I  $ 3  $ 8  

20 I 944 Or. 80 & o Aurigffi 
8 )  I, 

994 & 998 Or. 80 
,, ,, I* 

I 

22 1 1010 5; 1021 Gr. 80 

13 1038 & 1 1 8  O r  80 

I " 

E, W 
'W, E 

W, E 
E, W 

W, E 
E, W 

B, W 
jV,  IC 

1 EV W 

2 l o  

3 41 

1 2  33 

7 59 

6 j8 

r 33 

I a; I 

Mean 
of N. P. D's 

o I I 

6 j  51 28.69 
28'69 

6 5 2 9  1.90 
7'89 

6 j j 8 4 5 . 2 8  
45'27 

6 j  44 22.50 
22'49 

65 44 29'49 
19-48 

66 4 35.92 
35.92 

65 49 47.50 

6 j  31 26.24 
26.22 

6 j  48 41.5') 
41.58 

65 57 13.11 
'3.09 

65 36 18.56 
18.54 

! 65 35 32.18 

I 

E 65 4; s y o o  

5 1 1181 & 1195 Or.80 
> 1I 1, 

I 

26 1206 b 1240 Gr. BO 
I I " 

Hulf of the 
Obsrrved 

D~ffrrenca of 
Zenith Ilistances 

t I 

- 5 51.05 
49.49 

+ 1 6  30'" 
31.28 

- 1 3  7.17 
8.20 

+ I r j .99  
17.06 

+ 1 9'84 
9.9.3 

- 18 57'68 
56.84 

- 4 7'23 

+ 14 12.04 
1 2 . 2 2  

- -3 2.91 
3.61 

- I 8 
34.56 

+ 9 18.32 
11.~3; 

34 W 65 41 39.;4 ., 3 I, - 9 

I 1 1 

Jan. 22 
, r  23 

Jan. 22 
I S  23 

0.66 / 0.4356 

b j  59 11.34 
1 :'.?.Z 

65 1; .zz.zR 
32.2; 

6 j  j~ 12.96 
'2.95 

6 j  2 0 . 0 1  

20.01 

65 38 0.06 

0 . 1 7  

o 

- 4 

0.0289 

3.08;0 

0.0256 

27 I 12GL .t 1272 Gr. 80 ' Jun. 22 

1.0 

~ 8 . 1 7  1 38.17 

+ 3 58.74 
4 0 .91  

1284 & 1297 Gr. 80 

2) ' 1300 5; 1311 Gr. €43 
s 

0.16 
- 13 35'16 

.?.;.68 

+ 18 j.99 
5.88 

- 6 34.45 
34'30 

+ 3 18.14 
. 20.26 

1 + i 39.73 

Jan. 22 
, ,  23 

Jan. 22 
,, 23 1.0 

0'7 

0.7 

0.5 

0.5 

1 '0 

I 
I I 

.38.48 
40.bj 

3 U  
,, 23 

31 ; 1363 & 1378 Gr. 80 1 Jan. 22 
,. . 1 , 33 

I 

I 
32 1378 6 1390 G r  80 a ,  23 

-38 IS 
38.65 

38.27 
38.15 

38 . j 1  
38.6j 

. ~ 8 ' 1 5  
40.27 

3 9 7 9  

39'57 

1 i i 

38.41 

38'21 

1 38.j8 

39.21 

39.79 

0'01 

0.64 

0'0001 

0'2867 

0.40 , 0.0800 

1.00 j 1'0000 





ASTRONOMICAL LATITUDES. 

232. Tel u-Co-latitude 6 I" 3' + 
Latitade ... 28'56' Instrument-Zenith Sector No. 1 used as Zenith Telesoope 

in. 
Longitude .. . 72 17 a Mean Height of Barometer 29-48 

Height .. . 470 feet Mean Temperature 58'. L 

Observer-Captain S .  G. Burrard, R.X. 

Seconds of 
Co-latitude 

b:btz-h Mean 
vation 1 

2 .: - P1 
.s - c o 

m 

Half of the 
Ob~nrved 

Difference of 
Zenith Distances 

Positions 
of 

Telescope 
during 

Observa- 
tion 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 4  

' 15 

Btrus Obaened 

i 

Mean 
of N. P. D,8 P v c  

- 

Date . 

PI 
I 
4 

s M 

E 
I 

o-0101 

0.0.309 

0.040.3 

o.oooo 

0.1418 

. 

c 

0.7 

0.; 

0.7 

0.7 

0 .7  

358 & 368 ffr. 80 

361 & 869 Qr. 80 

376 & 894 Or. 80 

382 & 388 Gr. 80 
I )  11 I T  

8 8 2 & 3 9 0 G r . 8 0  
13 11 11 

8 8 3 & 3 8 8 O r . 8 0  
11 13 11 

383 & 390 Gr. 80 
11 9 ,  I I  

401 & 417 Qr. 80 
91 ~1 > I  

403 & 428 Gr. 80 
9, $ 9  I I  

II 11 11 

419 k 486 Qr. 80 
9, I 11 

432 & 493 Or. 80 

450 k 475 Gr. 80 
11 )1 BS 

460 & 475 Gr. 80 
11 ID 13 

467 & 492 Gr. 80 
.t ,, P I  

467 k 493 Gr. 80 
l, I ,  I, 

o - I Z  

0 .21  

0.24 

0.00 

0.45 

0.7 

0.7 

1-0  

1 .2  

1.0 

0.5 

0 .7  

0.; 

0.7 

1893-94 

Dec. 28 

Dec. 29 

Dec. 29 

Dec. 28 
Jan. 3 

Dec. 28 
Jon. 3 

Dec. 28 
Jan .  3 

Dec. 28 
Jan. 3 

Dec. 28 
Jan. 3 

Dec. 29 
9, 31 

Jan. 1 

nec. 28 
Jan. 3 

Dec. 31 

Dec. 28 
Jan. 3 

Dec. 28 
Jan. 3 

Dec. 31 
Jon. 1 

Dec. 31 
Jan. 1 

o r 

o 32 

2 0  55 

7 6 

5 I 

5 I 

j z 

5 a 

10 58 

9 11 

a 21  

11 15 

9 3) 

9 33 

11 19 

11 19 

0.01 o . &  

0.47 

0.54 

I 

0.04 

0.06 

0.45 

0.21 

0.37 

E, W 

E, W 

W, E 

W, E 
E, W 

W , R  
EI W 

W , E  
E, W 

W, E 
E, W 

E. W 
WB I4 

E , W  
W, IT 
kT, E 

W, E 
E, W 

E, W 

R. W 
W, 15 

E, W 
W, lC 

E, W 
\Y, E 

LC, W 
W, E 

0.1546 

0.2916 

0.0019 

, 0-00.36 

0.1013 

0 . 0 3 9  

i o.ogj8 

1 
0.39 1 o.oj89 

I 
I 

o I I 

61 19 20.65 

61 6 19-59 

61 24 25.68 

60 47 28.72 
28-61 

h 4 7 2 9 . 9 0  
29' 78 

6 0 4 6 2 2 ' 7 9  
22.68 

60 46 23.96 
23.85 

61 1 2  12-04 
11.92 

61 15 51.1.3 
52.09 
52'07 

60 49 53'77 
53'61 

61 g 0.4 

b i  6 18.71 
18.54 

61 7 9.59 
9 '41  

61 11 55.63 
55.60 

61 12 53.69 
5.3'66 

8 I 

- 15 32'96 

- a I 

- 20 37.87 

+ 16 19.qg 
18.36 

+ 1 6  19.03 
17.31 

t 1 7  25-96 
23.78 

+ 17 a.j'j.3 
22.75 

- 8 26.33 
z 3 . j ~  

- 12  4..3j 
3 '69 
5.66 

+ 13 53'48 
54.41 

- 5 1 1 ' 4 2  

- z 30.8; 
3 0 . 8 3  

- 3 23-47 
2 1 . 1 2  

- 9 7.14 
8'37 

- 9 6.01 

47.69 

47';8 

47-81 

48'17 
46.97 

48'93 
47.12 

48.75 
46'46 

49.49 
46.60 

45-11 
48.35 

47.78 
48-40 
46.41 

47.35 
48-02 

48.03 

47.84 
47-72 

' 46.12 

I ,  

47.69 

47-78 

47.81 

47'57 

48-02 

47.60 

48'04 

47.03 

47-53 

47.63 

48-02 

47.78 

1 .  
48.29 4;.io 

48'49 
47'2.3 47-86 

4i.68 



ABSTRACTS AKD SUMMARIES O F  OBSERV-QTIONS AND RESULTS. (485) 

232. Tel u-Co-latitude 61" 3' + 

.- 

g .2 

2 5 . - t a  
rn 

- 

Stars Observed 

I 
I Pouilione Secorids of C4 

Half of the Co-Intit uue 
Irean 

n 
Date of N .  P. D's l)ilTrrrr~ce of 

16 

17 

! 
18 

19 

20 

2 1  

22 

23 

24 

25 

26 

8 

28 

29 

30 

3 1 

32 

33 

31  

011rerra- I 

~ - - -. . . - 

499 & 617 Qr. 80 
9 1  I I  

613 & 523 Gr. SO 
31 ,I 91 

523 k 528 Gr. 80 
, 

I*  I #  9 ,  

I t  3 9  1 9  

625 b 526 Or. 80 
I, I .  

543 5; 566 Qr. 80 

563 & 689 Qr. 80 

575 & 585 Gr. 80 

603 & GCS Gr. 80 

613 & 633 Gr. 80 

6G0 S; 703 Gr. 80 

6 S O k 7 ? 0 G r . 8 0  
$ I  I ,  ) I  

680 & 721 Or. 80 
9 ,  7, 1 ,  

i 13 'S ; i 20Gr .80  
,, .. 1, 

713 k 721 Gr. SO 
1 ,  9. (I 

717 k 720 Qr. 80 
,, , I  

517 Sr. 521 GI.. 80 
, I  ,, ,. 

i l 9 & 7 P O G l . . S O  
.I 0 7 ,  

'719 b i2L Gr. 80 
I ,  

739 k 784 Gr. 80 

-- - - - - - - - - - - ~ p~ 

1833-96 

l h c .  ?Y 
Jun.  3 

Dec. 29 
Jan. 1 

Dec. 29 
. 3 1 

Jan. 1 

Dec. 28 
Jan. 3 

Dec. 28 
Jan. 3 

Dec. 29 

Dec. 28 

Jnn. 3 

Dec 29 

Dec. 29 

Drc. 28 
J I .  3 

o.oo2r 

0.3529 

0.115,; 

o..zoz; 

o'oizrj 

0.2355 

0.4259 

o.0280 

0.3938 

0.1681 

0.0,;09 

O . I I Z O  

0.1:;; 

0.243; 

o.oo;o 

o.oo4j 

0.3142 

o . j l i 7  

0.0.309 

W. X 
E, U' 

E, W 
W, E 

W, R 
E, i\' 
Y, \V 

E. W 
\V, E 

W, E 
E, W 

R,W 

E, W 

E, W 

E, W 

E, W 

E , W  
IV, lG 

, , 
4 45 ' 

ao 25 

2 0  15 

19 40 

34 10 

18 19 

41 43 

2 41 

6 5 j  

r r  16 

13 44 

O ' O ~  

0.71 

0 . j 8  

o . j j  

0 ' 2 ;  

0.58 

0'78 

0'20 

o . f j  

0.49 

0 . 2 1  

0'40 

0.41 

0.59 

0.10 

0.08 

0.67 

0.86 

0 . 2 1  

n 

+ 9 27 .5 ;  

27 '8 j  

+ 8 9.31 
9 '93 

- 2 6 6 4  
6.35 
7.13 

+ 5 .19' I 2 

9 

- 13 2.16 
1.00 

+ 1 1  55.92 

+ 2 1  5-21 

- 2 j 0 .W 

- 19 46.90 

+ o 59-10 

+ 9 18.30 
19.60 

+ 10 1.3'61 
1 2 ' j 7  

+ 19 57.19 
58.70 

+ ao $z';I 
51.6; 

+ 10 20.8; 
22.2.3 

+ 1 1  16.14 
15'29 

+ 11 58 .10  
I Z  1 .01 

+ 12 53'42 

o , ,r 

60 j4 19.93 
'Y'72 

60 55 .zH.;: 
38.61 

61 5 54.72 
54'6.5 
54.61 

60 58 9.1 2 

8 .89  

61 16 49.01 
48.75 

60 51 52.23 

60 42 4.3'14 

61 6 37.77 

61 23 33.72 

61 z 48.96 

6 0 5 4 2 8 ' 5 6  
28. 26 

60 53 34'24 
3.3'93 

604349'.37 
49'06 

60 qz 5;'o.i 
54 ' i J  

60 53 2629  
25'99 

60 j z  31-97 
31'67 

4 4 9  
47.19 

60 50 5.3..16 
51'86 

0.04 
60 53 0.36 

1)ec. 28 
Jan. 3 

Dec. 28 
J I ~ I .  3 

Drc. 2S 
JUII. 3 

Ilec 18 
Jan. 3 

Dec. 2R 
Jun. 3 

Dec. 28 
Jan. 3 

Drc. 28 
Jun. 3 

Jan. 3 
Dec. 28 

1.0 

0.7 

0.8 

1 . 0  

47.48 
47-57 

I 

48.02 
48.54 

48.08 
4fi..io 
47.48 

48'24 
48'01 

I 

1.3 45 

47'52 

48.28 

47'95 

48.12 

0 . 7  

E. W 

+ ro 47'67 
46.66 

46'8j  
4 

48.15 

48.35 

47'77 

46.82 

48.06 

46.86 
47'86 

47.85 
46.50 

46.56 

48.0; 
q6,;o 47.36 

1.3 33 

1 
47.30 1 

48.15 

48.33 

47'77 

46.82 

48.06 

47.36 

47'17 

13 34 

1 .0  

0.7 

0.7 

0 ' 7  

0.7 

0 . 7  

0 -7  

0.7 

\V, E 

E. W 
W, 12 

0.7  

0'7 

0 7  

0.7 

0.7 

0 . 7  

4 ; ;6  , 47.16 

47.56 
46.41 , 46.95 

47.12 
48.22 

48.11 
46.87 

13 43 , X ii 
IV, E 

13 44 E. W 
l V ,  b: 

13  41 E , W  

47.67 

47'49 

13 42 

13 18 

45.59 
48.21 46.90 , 

46,;1 

\V, E 

E, W 
W, E 

E, \V 
W , E  



ASTRONOMICAL LATITUDES. 

232. Telu-Co-latitude 61" 3' + 

Summa y. 

No. of prirs 44 
No. of observations 77 

P4 
I 

Mean difference between observations taken E, W and tbose taken W, E = - 0".21 

6 ,  
z .; = 2 

Observed Co-latitude (weighted mean) 61' 3' 47".57 + 0".045 

Mean 

Correction for Height above Sea-level + OU.02 

- 
' 2  * 
u 0 
m 

.- 

35 

36 

Stars Observed 

Final Co-latitude 6P 3' 47".69 

Half of the 
Observed 

0 I 1) * 
Astronomical Latitude (A) = 28 56 12-41 _+ 0,045 

of S.  P. D's 

0 1  I 

60 56 23.86 
23'55 

61 16 54.56 
54'43 

61 7 28.28 

61 9 26-65 

61 o 59.26 
58'96 

61 3 1;.9j 
17.64 

61 18 8.59 

60 59 56-+6 
56.15 

60 58 15-72 

60 j7 53'1.3 
52'83 

Seconds of 
Co-latitude 

- -- - 

$43 &7& Or. 80 
)I 9 1  1 9  

744 k $61 Or. 80 
I ,  1 9  9, 

Mean O F  

Geodetic Latitude (G) = 28 56 11.34 

I P - 33 .8  I I P L + U -  6 - l j 1 3  
a 

v 

0'29 

0'44 

0'49 

0';7 

0.05 

0.80 

0.17 

0.25 

0.60 

0.46 
- - 

764 J; 796 Gr. 80 

34 $61 8 799 Gr. 80 

I 
39 . 792 & 793 Gr. 80 

800 k 808 (tr. 80 

809 & 829 Or. 80 

810 k 833 Or. 80 
r l  ), ,, 

838 & 869 Cfr. 80 

851 & 889 Cfr. 80 

I 

Positions 
of 

Telescope 

Deflection of plumb-line (A-G) = + 1.07 

Difference of 
Zonrth Distances 

c 

+ 7 23.59 
24'73 

- 13 7-67 
7-05 

- 3 40.22 

- 5 -39.85 

+ 2 47'97 
49.06 

+ o 28'37 
29.58 

- 14 20.85 

+ 3 51.00 
31-04 

+ 5 32.45 

+ 5 54.56 
55-55 

P v v  

0'0589 

0.1936 

o. laol  

0.2965 

0~0025 

0.6400 

o'ozoa 

0-0625 

0'2520 

0.2116 
- - - - 

Date 

1893.94 

Dec. 28 
Jan.  3 

Dec. 29 
Jan. 1 

Dec. 29 

Dec. 29 

Dec. 28 
Jan. 3 

Dec. 28 
Jan. 3 

Dec. 29 

Dec. 28 
Jan. 3 

Dec. 29 

Dec. 28 
Jan. 3 

Zenit"l 
Disbnces 

a r 

13 2 1  

21  3 
. 

t: 
M 

tb,",",","ll .- 

during 
Observa- 

tion 

, E 
E, w 

W, E 
a, w 

26 3.3 

26 35 

14 5; 

4 4 

9 j 

ro 30 

17 49 

9 ao 

E, W 

E! W 

E. W 
W, E 

W, E 
E, W 

W, E 

R . W  
W, E 

E,W 

W, E 
E, W 

0.7 

1.0 

0.5 

0.5 

1 - 0  

1.0 

0 -7  

1.0 

0.7 

1.0 
- - -- 

vation 

II 

47.45 
48.28 

46'89 
47.38 

48.06 

46.80 

47.23 
48-02 

46.32 
47.22 

47-74 

57-46 
47.19 

48.17 

47.69 
48-38 

I, 

47-86 

47-13 

48-06 

46.80 

47-62 

46.77 

47.74 

, 
47-32 

48.17 

48-03 
. . - - - 



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

Latitude ... 26' 3' Instrument-Zenith Sector No.  1 used ss Zenith Telescope 
in. 

Longitude . . . 72 25 Mean Height of Barometer 29.25 

Height . . . 856 feet Mean Temperature 6 9 O . O  

Oboerver-Captain S. G .  Burrard, R.E. 

h 

g .: 
Z a  .- 
& %  
m 

Date S t m  Observed 

-- -- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

la 

;:finif 
Distances 

38 & 24 Or. 80 
9 1  19 11 

,, $I I *  

42 & 46 Qr. 80 
I .  I, I $  

SG & 61 Qr. 80 
I )  1, ~1 

I s  II ,1 

85 & 75 Or. 80 
9 1  I I  o 

13 13 I B  

92 & 114 Or. SO 
,I  ,$ # t  

I ,  9 ,  , I  

148 & 137 Or. 80 
$3 qr 99 

19 IJ  I ,  

185 & 168 Gr. 80 
I,  $ I  )I  

3, I I  I *  

210 & 199 Or. 80 . 
I ,  )I  I s  

Is ,, ,, 

210 & 200 Gr. 80 
I) t t  1 9  

1 8  1, PP 

223 & 199 Qr. 80 
,, ,, ,, 
$ 8  11 II  

222 k 000 (tr. 80 
I ,  , I  , I  

I V  n 

244 & 248 Gr. SO 
J1 *I (I 

,, , I  ,, 

PI 
I 

% .- 
$ 

1.2  

1.0 

1'2 

1 ' 2  

1 . 2  

1.2 

1 '2  

0.8 

0'8 

0 '8  

0 '8 

1.2 

Positions 
of 

Telescope 
during 

Obserra- 
tion 

1892 

Deo. 25 
$ 3  26 
,, 27 

Dec. 26 
1, 27 

Dec. 23 
1, 26 
,* 27 

Dec. 25 
t~ 26 
18 27 

Dee. 25 
,, 26 
r ,  27 

Dee. 23 
,, 26 
,, 27 

Dec. 43 
,, 26 
8 27 

Dec. 25 
9 ,  26 
,, n 

Ikc. 25 
!a 26 
8, 27 

Dee. 25 
, 26 
II  27 

Dec. 25 
, 26 
,, 27 

Dee. 25 
,, 26 

27 

c 

Seconds of 

Mean Observed 
of M. P. D's Difference of 

vation 

W, E 
E. w 
W, E 

E. W 
wp E 

E, W 
w, E 
E, W 

E.W 
IV, E 
% w  

E, W 
W, E 
E, w 

E, W 
W* E 
E, W 

W, E ' 
E, W 
WS I 

E, W 
W, E 
E, w 

E, W 
IV, E 
E, W 

E, W 
W, E 
Eg w 

E, W 
W, E 
X, W 

X,'W 
w, h: 

I a I 11 45 

10 16 

26 33 

6 43 

a 31 

2 I 

w 48 

18 53 

18 55 

18 55 

18 55 

14 38 

P o 0  

0.31 

0.54 

0'41 

0.0j 

0.80 

0.6a 

0.57 

0-55 

0'08 

0.63 

"17 

0.18 

0-1153 

0.2916 

O * X ) I ~  

0.0030 . 
0.7680 

0 . 4 6 ~ 3  

0.3899 

0'2420 

0.0051 

0.3175 

1-0951 

,,0.0389 

0 I I, 

63 39 ~ 8 . 8 8  
38.94 
38.99 

64 4 27-41 
17.4; 

64 5 35.18 
I 35'22 

35 ' 26 

633451 .55  
51'59 
51'64 

63 47 26.56 
26.60 
26.64 

64 16 2-19 
2 '  2.3 
2.27 

64 7 17-91 
'7'9.3 
17'96 

64 o 35.34 
35'33 
35-37 

64 o go-02 
30'0.3 
30.05 

64 3 59-13 
59'74 
59' i6 

64 3 54-41 
54'42 
54'43 

63 45 57-58 
57'59 
57'59 

, I1 

+ 17 18-08 
17.31 
18.06 

- 7 31.00 
30'83 

- 8 37'58 
38.86 
39.06 

+ a a  66'3 
4'32 
5-61 

+ g 30.35 
32-21 
31'2.3 

- 19 7.21 
5'40 
4-76 

- lo  19.93 
20.97 
20.01 

- 3 37-17 
38.73 
37.34 

- 3 32'54 
33'63 
32.50 

- 3 3-67 
2.51 
3'73 

- 6 59.10 
57'47 
59.02 

+ 0.9 
10 59'28 

59.58 

56.96 
56.25 
57.05 

56-41 
56.64 

j7.40 
56-36 
56.20 

58.18 
55'9' 
57'25 

56.91 
58.81 
57.87 

54'98 
56.83 
57-51 

j7.98 
56.96 
57.95 

58.17 
56.62 
58.03 

57-48 
56.40 
59-55 

56.06 
57'2.3 
56.01 

55-31 
56'95 
55.41 

57.67 
56.87 
57.17 

56-75 

56-52 

56.65 

57'11 

57-86 

56-44 

57.63 

57-61 

57-14 

56.43 

~ j - 8 9  

51-24 



(488) ASTRONOMICAL LATITUDES. 

Summary. 

No. of pairs 24 
No. oE observations 63 

d z .2 
Z .* 
$2 

m 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Mean difference between observations taken E, W and those taken W, E = - 0".50 

a 

pp 

0 . 2 0  

0.32 

0 ' 3 j  

0 . 2 0  

O ' i r  

0.63 

1 . 1 0  

0 . 1 1  

0 . 2 2  

0.24 

0'6.3 

O'i3 

Observed Co-latitude (weighted menu) 63' 56' 57".06 - + 0".080 

I 

P n o  

-- - 

O.O.+OO 

0.0819 

o 's8j8 

0 . 0 ~ 8 0  

0'403.Z 

0.2778 

1.4520 

0.00g; 

0'0.38; 

0.040.; 

0.4763 

0'6.395 

Correctiou for Height above Sea-level + 0".04 

Final Co-latitude 63" 56' 57".10 

0 I M W 

Astronomical Latitude (A) = 26 3 2.90 +0 .080  

--- p~ 

Il Pro - 5.502; I 

ITnlt of the 
Obserrrd 

D~ffere~lctt of 
~ e n i t i ~  ~ i s t m l e m  

, x 

+ l o  51'10 
51'19 

+ o 22.90 
21.34 
19.71 

+ I 1.38 
0.64 

+ I 14'25 
13.09 ' 

+ 19 48.6; 
4 8 . i . ~  
49.54 

+ 19 49.38 
48.59 

- 19 24.34 
z4.j '  
aj.z.3 

- 19 5.3.27 
4 
55.99 

Stars Obc~ewed 

269Jr283Qr.80 
,I 11 I )  

286 & 295 Or. 80 
9 I ,  ,* 
I $ 9  ) I  

285 & 300 Gr. 90 
I I 9, 3 1  

285 & SO1 Or. 80 
,, . , ,  ,I 

334 & 326 Gr. 80 
I $  3, $ 9  

2 ,  31 92 

836 & 326 Qr. 80 
I )  I, I I  

382 & 374 Or. 80 
t 3s PS 

I* I ,  I )  

406 Jr 388 Gr. 80 
I I  I I  P I  

,, 19 I I  

406 & 390 Gr. 80 
8 ,  ) I  I )  

,, I S  ,I  

428 Jr 425 Gr. 80 

431 Jr 4 4 4  Gr. 80 
1, 0 I ,  

,, ,, ., 

454 Or. SO 
8 8  71 

0 $ 9  

Geodetic Latitude (G) = 26 3 5.85 

I I 
~ 

Z P = 2.3.3 

Seconds of 
Co-latitude I 2 ': 

m 

b:b:z'-'l i ilra,, .- 
rt~tlon 

1 B 
-- 

67.21 
57'31 57'26 1 '0  

j8.,32 
56.76 
5 j . 1 3  56.74 0 .8  

j7.78 
57'04 57-41 0.7 

57.84 
56.69 57'26 0.; 

57.43 
57.52 
58'33 57'77 0.8 

58.09 
57.30 57.69 0 . 7  

~ 6 . 3 9  
56.00 
5j.48 55.96 I 

59.2: 
55'04 

1 j6.5.; 56 -9 j  0.8 

Date 

1892 

Dec. 26 
$ 9  27 

1)ec. 25 
,, 26 
,, 27 

Doc. 25 
,, 26 

Dec. 05 
, 26 

Dec. 25 
,, 86 
3 9  27 

Dec. 23 
, 26 

Dec. 25 
r t  26 
,, 27 

Dec. 25 
,, 26 
,, 27 

Dec. 26 
r r  26 
,, 2: 

Dec. 26 

Dec. 25 
,, 26 
,, 27 

Dec. 25 
,, 26 

27 

Deflection of plumb-line (A - G) - - - 2-95 

Mean 
of N.P. D'e 

• 9 ,, 
6 3 4 6  6.12 

6.12 

63 56 35.42 
35'42 
35'42 

63 jg 56.40 
56.40 

63 5 j  43.59 
43'60 

63 37 8.80 
8.79 
8.79 

63 37 8.71 
8.71 

64 16 10'7.3 
20.72 
20 .71  

64 16 52.51 
52'53 
52'52 

64 16 13.71 
5.3'69 
53.68 

63 43 36.28 

63 47 24.69 
24.58 
24.48 

63573 , ; . 31  
3.3 ' 29 
33.26 

'2~:~;~ 
Distances 

o I 

37 6 

3 o 

3 o 

3 o 

3 26 

3 26 

8 30 

I 32 

I 32 

I r  38 

5 1 6  

o I 

Posit.ions 
of 

Tsl~seope 
during 

Obserra- 
tion 

E,W 
W, E 

R, W 
W, E 
E, W 

R. W 
\V, E 

E. W 
W, E 

E. W 
W, E 
E, W 

R. W 
W, E 

E, W 
W, E 
E, W 

IT', E 
E, W 
W, E 

W, R 
I<. W 
W, & 

W, E 

E. W 
W, E 
E, w 
W , E  
IC, LV 
W, E 

- 19 54.94 I 
58.5.1 
7 . 0  

+ 13 20- j+ 

+ 9 33.16 
33.38 
3 2 . 7 7  

- o 3.1.;; 
34.62 
36.91 

56.84 

j6.82 

57.69 

5 i ' i 9  

j8.77 
55'16 
56.59 

. j6.82 

57.8; 
57'06 
57 .1 j  

58.16 
58.67 
56.35 

0.8 

0 . 7  

I . ?  

1 . 2  



ABSTRACTS AND SUMMARIES OF OBSERVATIONS AND BESULTS. 

234. Tinsia-Co-latitude 65" 53' + 
Latitude . . . No 6' Instiument-Zenith Sector No. 1 used as Zenith Telescope 

in. 
Longitude ... 77 21 Mean Height of Barometer 28.14 

Height ... 1776 feet Mean Temperature 65"-9 

Observer-Captain G .  P .  Lenox Conyngham, R . E  

d z .-L 

2 %  .- 
k %  m 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 ( 

12 

p, 

Y 

% .- 

0.7 

0.7 

0.7 

0 ' 7  

1.0 

1 '0  

1.0 

1-0 

1.0 

1.0 

1'0 

1.0 

w 

0.04 

0.28 

1'37 

1.04 

0.08 

0.18 

0.31 

1-52 

0'19 

0-45 

0.29 

0.24 

Mean 
of N. P. D's 

O I X  

65 59 10.74 
10.81 

66 I 16.08 
16-15 

66 o 37.70 
37'75 

65 55 5.90 
5'95 

65 51 28.94 
28.99 

65 58 45.28 
45'30 

65 44 21.43 
21.4) 

65 56 14-08 
14.08 

66 435.73  
35'72 

65 49 47.25 
47'23 

6 5 3 6 1 8 . 0 2  
1 7 . 9 ~  

65 35 31.69 
31-64 

Poritions 
of 

Telescope 
dr~rtng 

0bsrrva- 
tion 

E. W 
W, I€ 

W, E 
E, W 

W, P: 
E, W 

E:. W 
w, HI 

E, W 
H', E 

E, W 
w, E 

W, E 
E, W 

E, W 
W, E 

W , E  
E, W 

, W 
W, E 

W , E  
E, \V 

E, W 
W, E 

Btan Observed 

630 k 648 Qr. 80 
1, 1 3  I )  

648 & 633 Qr. 80 
I ,  ,I 9 ,  

686 & 704 Qr. 80 
, 1 p  I f  

707 & 686 Qr. 80 
I 

721 & 789 Qr. 80 
I,  I I  13 

846 & 861 Gr. 80 
I- I ,  I I  

869 k 888 Or. 80 
I* ,, 

948 & 977 Gr. 80 
, I  I I  D I  

9 9 4 L 9 9 8 G r . 8 0  
,, I s  

1010 k 1021 Gr. 80 
8 1  

1206k124OGr.80 
8s I! , I  

1261 & 1272 Qr. 80 
11 at  n 

P a w  

O . W I I  

0.0549 

1.3138 

0.7571 

0.0064 

0.0324 

0.0961 

z*j104 

0.0.361 

omtoag 

0'0841 

0.0576 

Hall of the 
Observed 

Difference of 
Zenith Distuncea 

I I  

- 5 39.15 
40.72 

- 7 44.60 
45.31 

- 7 7.97 
8.46 

- I 35.25 
36.91 

+ a 3.25 
0.73 

- 5 I 

14'04 

+ 9 9'42 
8.09 

- a 43.81 
4 j .61  

- 1 1  I 

5'1.3 

+ 3 44-37 
43.61 

I I 

13'7j  

+ 17 59.11 
58.85 

Dale 

1899 

Feb. 14 
,, 16 

Feb. 14 
,, 16 

Feb. 14 
, 16 

Feb. 14 
,, 16 

Feb. 14 
9, 16 

Feb. 14 
, 16 

Feb. 14 
,, 16 

Feb. 14 
,, 16 

Feb. 14 
,, 16 

Feb. 14 
, 16 

Feb. 13 
1t 15 

Feb. 13 
9, 15 

E:ttF 
Distance8 

D I 

a 13 

a 15 

I a4 

I 19 

18 43 

8 33 

13 a 

6 23 

3 40 

I 47 

3 41 

11 33 

Seconds of 
Co-latitude 

b:b:z-h HeRn 
vs~ion l i :  

x 

31.59 
30'09 

31.48 
30.84 

19'73 
19'29 

30.6j 
29.04 

32.19 
19.12 

30.86 
31.26 

31.85 
30'53 

30.26 
28.46 

31.54 
30'59 

31-81 
30.84 

19.46 
31'71 

30.80 
30.49 

. 
30'84 

31-16 

29-51 

29'84 

30'96 

31-06 

31'19 

29.36 

31-07 

31-33 

30'59 

30.64 





ABSTRACTS AND SUMMARIE3 OF OBSERVATIONS AND RESULTS. (491) 

234. Tinsia-Co-latitude 65" 53' + 

Summa y. 

No. of pairs 35 
No. of observations 70 

Mean difference between observations taken E, W and those takm W, E = - Ow.09 

a i z .i 
Stan  Obrerved ... 

i 

Observed Co-latitude (weighted mean) 65' 53' 30"-88 + OW.077 

P o o  

28 

29 

Correction for Height above Sea-level + OW.07 

p, 
I 

1706 k 1692 Gr. 80 
,I I )  

li14 & 1728 Gr. 80 
8, 

Final Co-latitude 66" 63' 3W.95 

Seconds of 
Co-lati1 ude 

~ . h  

1730 & 1733 Gr. 80 
7 s  $ 9  

31 1731 k 1769 Or. 80 

I ( 7  I I  

32 , 1780 k 1794 Or. 80 
I .. ,, 

33 1 1817 & 1813 Qr. 80 
I > s  # I  

I 
34 1613 dr 1819 Or 80 

I* ., 

1846 dr 1867 Gr. 80 
I ,  

I 
I 

0 .. .. 
Astronomical Latitude (A) = 24 6 29.05 + 0.077 

t 

1'34 

0'70 

0'25 

0'25 

0-46 

0-39 

0 

0.15 

Geodetic Latitude (G) = 24 6. 27.97 

1899 

Feb. 14 
3 ,  16 

Feb. 14 
,, 16 

Feb. 14 
,, 16 

Feb. 14 
,, 15 

Feb. 14 
9 ,  16 

Feb. 14 
15 

Feb. 14 
, 15 

I h i t i o n s  

Mean of T c l m c o ~  

0'4900 

0.0625 

0.0615 

0-2116 

0'1065 

0.1177 

o 'ozzj  

Deflection of plumb-line' (A-G) = + Lw08 

f m bzbz:,","h .- 

IPm- 13.0410 

Mean 

W, E 

Half of the 
Observed 

I 
0 I 

11  18 

7 17 

4 33 

1 7  ro 

o 47 

zo 19 

2 0  23 

21  40 

0'7 

1'0 

I .O 

1'0 

1.0 

0 '7  

0.7 

1 . 0  

ration 

of N. P. D's 

0 I I, 

65 47 11.78 
11'74 

66 4 15.08 
15'03 

66 a 21.aq 
1 1 ' 2 1  

66 I I 52.93 
52.92 

65 34 46.29 
46.28 

66 7 50.61 
50.60 

66 1 2  n.55 
2 a . j ~  

66 o 1 7 . 1 2  

1 during 
Observs- 

tion 

E, W 
w, E 

E, W 
\V, E 

W. E 
Es W 

W, E 
E, W 

E. W 
W, E 

W, E 
E3 w 

E, W 
W, E 

E, W 

1 T P = 29.6 

" 
28'25 
30.8.3 

31.18 
31-99 

.31.74 
30.52 

.3.~.37 
28.89 

30.03 
30.81 

30.92 
30 '0 j  

31.31 
31.26 

Difference of 
Zenith Distances 

I I 

+ 6 16.47 
19.09 

- l o  4.3'90 
43.04 

- 8 49.50 
50.70 

- 18 19.56 
I 24.03 

+ 18 4.3.74 
44.53 

- 14 19.69 
ZO'Sj 

- 18 I 

51.28 

- 6 46.40 
17'09 

,# 

19-54 

31'58 

31'1.3 

31.13 

30.41 

30'49 

31-19 

46.35 
30.72 
30.74 i 30.73 



235, Tongl u-Co-latitude 62" 58' + 
Lafittide . . . 27' 2' Instrument-Zenith Telescope 

in. 
Longitude ... 88 8 Mean Height of Barometer 20.70 

Height . . . 10073 feet Mean Temperature 36'. 2 

Ob~ervw-Lieut. H. M. Cowie, P.E. 

Summary, 

, 

No. of pairs 11 
No. of observations 17 

Mean difference between observatious taken E, W and those taken W, E = + 0'.30 

Observed Co-latitude (weighted mean) 62' 58' 48".28 f 0* .096 

A 

6 ,  
t .,- 
= w  
g% 
m 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

Correction for Height above Sea-level + OW.42 

Final Co-latitude 62'68'48"-70 

0 I I/ L. 

Astronomical Latitude (A) = 27 1 11-30 f 0.096 

Geodetic Latitude (G) = 27 1 53.54 

Dean of plumb-line (A - G) = - 42.M 

Stam Observed 

887 k 391 Newcomb 

394 k 413 Newcomb 

413 & 415 Newcomb 

430 k 432 Newcomb 

440 & 454 Newcomb 

468 & 482 Newcomb 
3 81 

4 9 2 k 5 0 6 N e w c o m b  
I,  81 t 

616 & 617 Newcomb 
I, )I 19 

629 6r 633 Newcomb 
,I m II 

644 Nero.&1450Gr. 80 
I ,, I )  I, 

667 k 669 Newoomb 
SI II 11 

IP - 8 . 9  I I P n v  - 1.7851 

w 

0.24 

0.01 

0.50 

0.81 

0.67 

0.78 

0'25 

0.31 

0 . 0 2  

0.04 

0.32 

P c o  

0.0403 

o - w o o  

o.rooo 

0.4593 

oa3t4r  

0'6084 

0.0625 

0 . 4 1  

0.0004 

0.0016 

0.1024 

-- 

Data 

1902 

Mar. 4 

Mar. 4 

Mar. 4 

Mar. 4 

Mar. 4 

M a .  3 
I 4 

M r .  3 
P, 4 

Mar. 3 
3, 4 

Mar. 3 
I ,  4 

Mar. 8 
3, 4 

Mar. 3 
, 4 

Hnlf of the 
Obaewed 

Difference of 
Zenith Uistances 

I I . Y  

+ 16 16.12 

- 16 13.49 

- I 5:'92 

- r r  28.84 

+ 2.2 30-04 

- 23 z ~ . o j  
21.63 

- 2 2  31-70 
30-82 

- 9 17.37 
27.56 

- 31 40.3; 
40.87 

- 3 50.88 
51'6.3 

+ 20 57.06 
57.35 

Dlatances 

0 I 

17 39 

a t  35 

aa 21 . 

16 51 

6 41 

14 26 

21 11 

I 11 

17 I 

6 l a  

21 4 

Beconds of 
Co.latitude 

bzb:,",","i' 5fean 
vatlon i 

" 
48.52 48-52 

48.37 48.17 

47.78 47'78 

47'47 47'47 

48.95 48'95 

4r.80 
47.20 47-50 

48.11 
48.94 48'5.3 

48.70 
48.48 48.59 

48.5.3 
47.98 48.16 

48'73 
47.91 48.32 

48'49' 
48.71 48.60 

P4 

I 

- Y m .- 

0 '7  

e.4 

0.4 

0.7 

0.7 

1'0 

1.0 

1.0 

1.0 

1.0 

1.0 

Posil ion8 
of 

Telescope 

Ot;:im",. 
tion 

E, W 

E, W 

W, & 

W,E 

W, E 

E, W 
WS E 

W , E  
E, W 

E, W 
W, E 

W, E 
E, W 

E, W 
W, E 

E, W 
w, E 

Mean 
of N. P. El'# 

0 ,  W 

61 42 32.40 

63 15 1'76 

63 o 40'70 

63 t o  16'31 

61 36 18.91 

63 Z J  8.85 
8.83 

632119.81 
19';6 

63 8 16.07 
16.04 

63 30 28-90 
28.85 

63 a 39.61 
39'54 

6: 37 51.43 
51'36 



ABSTBACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. 

Latitude ... 17' 36' Instrument-Zenith Telescope 
in. 

Longitude . . . 79 25 Mean Height of Barometer 28.42 

Height .. . 1664 feet Mean Temperature 67'93 

Observer-Captain G .  P .  Lenox Conyngham, R.E. 

P o w  

-- 

0.1613 

0.1444 

0.0729 

0.7141 

0.0085 

0.4480 

Om42j9 

0.8317 

0.0034 

0.0003 

0.0403 

0.0484 

Seconds of 
Co-lntitude 

bztt:!l 
vatiop I , 

n . X  

60.19 60.19 

60.94 
59'13 60.09 

59.96 
60.00 59'98 

60'7.3 
60.70 60.72 

59.84 
59.35 59'60 

61.08 
59.94 60.51 

61.01 
59'97 60'49 

58.02 
59.2, 58.61 

59.69 
59.59 59.64 

61.02 
58.44 59.73 

60.87 
59.03 59'95 

59-08 
59'89 59'49 

6 
E .3 
2 -  .- 
Z %  
m 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

Stars Observed 

646 k 664 Qr. 80 

67i & 682 Qr. 80 
I, I #  I I  

686 & 696 Gr. 80 
3, I* 91 

712 & 719 Gr. 80 
I, IS 17 

712 k 734 Or. 80 
,I  I )  

740 dt 764 Or. 80 
I 9 ,  11 

749 k 754 Or. 80 
18 I I  I I  

796 k 800 Qr. 80 
I I*  I )  

800 B 811 Qr. 80 
1 )  39 

816 & 840 Qr. 80 
18 ID IS 

828 & 840 Or. 80 
$ 3  9 ,  8 ,  

856 dt 861 a r .  80 
33 IJ IS 

Half of the 
Obserred 

Difference of 
Zenith 1)istancea 

, I( 

- 21 56.75 

+ 3 2.66 
0.88 

- 18 4.88 
4.91 

- 23 40.61 
40.71 

+ I 21.70 
21.15 

- 4 18.79 
19'98 

- 13 34.63 
35'73 

+ 4 1.54 
2 .71  

- 19 23.89 
14-03 

+ 15 4.24 
1 6 1  

+ 20 10.07 
8.19 

+ 3 5.39 
6.15 

&I 

II 
Y - 
M .- 

0.7 

1.0 

1.0 

0 .7  

0.7 

0.7 

0'7 

0.7 

0.7 

0.7 

0.7 

1-0 

~~t~ 

1894 

Jan. 21 

Jan. 17 
,, 21 

Jan. 17 
, 21 

Jan. 17 
13 21 

Jan. 17 
s 21 

Jan. 17 
I*  21 

Jan. 17 
P 21 

Jan. 17 
9, 21 

Jan. 17 
8, 21 

Jan. 17 
91 21 

Jan. 17 
r r  21 

Jan. 17 
I 21 

0 

0.48 

0.38 

0.17 

1 . 0 1  

0.11 

0.80 

0.78 

1.09 

0.07 

0 . 0 2  

0.24 

0.22 

Mean of 
zenitl1 

o r  

z 6 

3 53 

8 5 

I 4 

I 19 

5 1.4 

5 2 3  

15 2 0  

15 45 

13 4 

23 9 

14 55 

Posit ions 

during 
Obserra- 

t ~ o n  

W, E 

W, E 
E, W 

E, W 
w, E 

W, E 
E, W 

W, E 
x, w 

E, W 
W, IE 

E, W 
We E 

W, E 
E, \Y 

E, W 
W, E 

W E  
E, w 

W, E 
E, w 

E. W 
W, E 

Mean 
of N. P. D'a 

0 1  

7 1  45 56.94 

72 2 0  58.28 
58.33 

72 42 4.84 
4'91 

/a 47 41-34 
41 '41 

7; za 38.14 
38.20 

72 28 19.87 
19.92 

71 37 35.64 
35 ' 7O 

72 19 56.48 
56.51 

7 2  43 13-58 
13.61 

7 2  8 56.78 
56-83 

72 3 50.80 
50.84 

72 20 53.69 
53'74 



ASTBOPr'OMICAL LATITUDES. 

236. ,Vanakonda-Co-latitude 7 2 "  23' + 
p1 

n 

; - 
.- 

1 ' 0  

1 '0  

1 . 0  

1 

d z .I: 
2" .- L 

g 0 
m 

13 

14 

.I5 

1 C 

17 

18 

19 

20 

21 

22 

93 

? & 

25 

2 ti 

?7 

Positioncr 
of 

Telescope 
during 

Obaerys- 
tion 

W, E 
E, \V 

E. W 
w, E 

'A', E 
B, W 

E. W 
W, E 

w , E  
E, W 

E. W 
W, E 

E. W 
W, E 

W, E 
E, \v 

E, W 
W, E 

W, E 
E, W 

E , W  
W, E 

W , E  

E, W 

W,E 
E, W 

R . \ V  
w, 6 

A 

a 

0'70 

0 . 1 2 .  

0.;5 

Distances 

o I 

19 54 

o 47 

1.3 11 

o 5 

3 3 

2 28 

2 41 

5 19 

5 8 

1 2  49 

o 38 

4 17 

4 17 

I 21 

o 26 

8 Stan  Obaerved 

888 & 896 GI. 80 
71 I I  ,I 

916 & 943 Qr. 80 
,I  I ,  ,* 

948 & 955 Qr. 80 
1 8  13 18 

977 Or. 80 
I *  I I  

9 9 2 & 9 9 8 O r . 8 0  
9 ,  I. 

1022 & 1037 a r .  80 
, 8 )  ) I  

1025 & 1037 Qr. 80 
I S  3 ,  0 

1052 & 1062 Gr. 80 
I ?  

l O G 2  & 1062 Qr. 80 
( I  I D  8 ,  

1099 & 1116 Gr. 80 
8 

1139Jc1155Gr .80  

116.' & 1181 b r .  80 

1181 & 1184 Or. 80 

1 3 9  & 1350 Gr. 80 
,I I s  

1365&13C8Gr .80  
D 

Mean 
of N. P. D's 

0 1  c 

;Z 36 7'7; 
7'80 

72 15 I I..?? 
1 1 ' 39 

72 45 9 . 6  
9.6b 

I 
;2  18 ja.0; 

32.11 

724751 .72  
5 l . i &  

72 45 41.8: 
41.9: 

7 2  32 14.3: 
14'35 

72 za 52 $6 
52'91 

7 a  33 48.6; 
48' i 3  

72  15 11.15 
1 1 . 2 1  

; 2 j 2 4 5 . 1 7  
45'26 

7 2  13 17.08 

73 23 57'54 

72 34 42.0; 
41. lo 

7249.73'71 
33 ' 7.5 

0.062j 

1 . 2 1 0 0  

O ' O I O I  

P c v  

0'4900 

0.0144 

0.5625 

Date 

1891 

Jan. 17 
I S  21 

Jan. 17 
1, 21 

Jan. 17 
3 21 

Jan. 17 . 21 

Jan. I; 
1, 21 

Jan. li 
21 

Jan. 17 
*I 21 

Jan. 17 
,, 21 

Jan. I7  
, 21 

Jan. 17 
,, 21 

Jan. I; 
,, 21 

JUL 17 

Jan. 17 

Jan. 19 
, , 20 

Jan. 19 
, PO 

1 . 0  

1 . 0  

0 . 7  

Half of tlre 
Obsarved 

Difference of 
Zenith Distances 

I c 

- 1 2  9.18 
8 '35 

+ 8 48.25 
48.67 

- 21 '0'54 
ro .8 j  

+ 5 26.80 
27.94 

- 2 3  51.52 
50.37 

- 21 42'4; 
41.63 

- 8 15.6; 
13.69 

+ 1 6.82 
6'54 

- 9 49.62 
49'17 

+ 8 47'6.3 
47.65 

- 2 8  44'61 
45.59 

+ o 43.28 

+ 0 2 ' 0 j  

- I 424;  
42.09 

- 2 5  .31.71 
34.j9 

o . z j  

1.10 

0 . 1 2  

1 
0%;  0.0.; ' 0 ' 0 x 6  I 

Seconds oE 
Co-latitude , b::,",") Y~~~ 

0.0137 

0 '1120 

0 . 7  0'14 

, I 

59'01 

59'83 

58.96 

59.46 

60.81 

59'83 

59.68 

j9. j ;  

59'31 

58'82 

60.12 

6 0 . ~ 6  

59.59 ( 

59'82 

0 '7  

rntion 

sR'5i 
59 '4 j  

:c)'60 
60.06 

59.09 
58'8.3 

58'8; 
60.05 

60.20 
61.41 

59.38 
60.28 

58.66 
6 0 . ~ 0  

59.65 
59.46 

59‘05 
59'56 

58.78 
58.86 

60.,;h 
59 6z 

60..36 

59.59 

59'62 , 

0.40 

1 ' 0  

1 . 0  

0 .5  

60:01 ' 

62.00 

59.36 

I 

60.68 

0.89 

0.41 

o . 6 j  

: 0';921 

0.1081 

0.2113 

0 ' w 7 2  

0 ' 0 1 ~ 1  

09409  

A 

0 . 5  1 0.1: 

I 
1 . 0  0'11 I 
1 .0  I 0.9; I 

I 





ASTRONOMICAL LATITUDES. 

236, Vanakonda-Co-latitude 72"  23' + 

Summary. 

No. of pairs 46 . 
No. of observations 85 

Mean difference between observations taken E, W and those taken W, E = - 0".02 

Observed Co-latitude (weighted mean) 72' 23' 59".71 + 0".057 

2 .: 
p. 3-  

c o 
m 

44 

45 

46 

Seconds of 
Co-latitude 

Correction for Height above Sea-level + 0".07 

PI 
I E:t:f 

Distances 

o I 

z 26 

2 51 

ro 18 

Final Co-latitude 72" 23' 69"-78 

8tRm Obrerved 

1673 k 1681 Or. 80 
r~ I* 8 1  

1673 k 1703 Br. 80 
)I  I $  

1708 dr 1717 Gr. 80 
8 1  13  31 

0 # I w 

Astronomical Latitude (A) = 17 36 0.22 + 0.057 

Date 

1894 

Jan. 19 
,, 20 

Jan. 19 
st  20 

Jan. 19 
I, 20 

Positions 
of 

Telescope 

$:::",- 
tion 

W, E 
E, W 

W E 
P, W 

E, W 
W, E 

Geodetic Latitude (G) = 17 36 6.87 

.- bz,,:$ 
ration 

Ddection of plumb-line (A - G )  - - - 6.65 

I P = 37.9 1 l ~ ~ a = ~ ~ . ~ ~ ~ 8  

v 

0'14 

0.10 

0.23 

of pF D's 

o t x  

;z 3 26';6 
26.65 

7 2  28 18.39 
18.48 

7 2  1 2  46.06 
46.15 

P v a  

0.013; 

o.w;o 

0'0519 

-- 

Half of the 

Difference Obnerved of 
Z e n ~ l h  Disbocds 

t x 

+ 20 .33.07 
31.46 

- 4 18.67 
18.58 

+ 11 12.69 
14.05 

0-7  

0 ' 7  

1'0 

- 

59.83 
59.31 

59.72 
59'90 

58.75 
60.20 

I, 

59'57 

59'81 

59.48 

- - - 



ABSTEACTS AND SUMMABIB OF OBSEBVATIONS AND RESULT8. 

Latitude ... 24' 57' 

Longitude ... 71 5 

Instrument-Zenith Telescope 
in. 

Mean Height of Barometer 29.58 

Height .. . 460 feet Mean Temperature 610.6 

Obseruer-Lient. H .  M .  Cowie, R.E. 

6 : L 
'C u 
o o 
m 

1 

2 

8 

4 

5 

6 

7 

8 

9 

1 0  

11 

12 

o 

0.55 

0.55 

0'00 

0.27 

0.20 

0.06 

0.06 

1-46 

0 1  

0'09 

0.15 

0'29 

Stvr Obrerred 

10 & 14 Newaomb 

76 Or. 80 & 96 Newc. 
I) 81 11 IS 

96Newc. & l l 3  Qr. 80 
11 I* $1 11 

136 & 160 Qr. 80 
, I  IS 91 

136 & 181 Qr. 80 
,I 11 19 

185 Or. 80&79 Newc. 
31 II 11 IS 

82 & 99 Newcomb 
18 11 I I  

88 & 93 Newcomb 
II II 18 

97 & 108 Bewcomb 
1) 19 2s 

118&121Newcomb 
o 11 I 

296 & 917 Qr. 80 
I ,  I t  1s 

8 3 4 & 3 3 9 Q r . 8 0  
,, 11 91 

PI 
I 

21 .- 

0.7 

0.7 

0'7 

0.7 

0.7 

1.0 

0'7 

0.7 

1.0 

1'0 

1'0 

1'0 

.) 

Hecondr of 
Co-latitude 

by 
P o o  

0.2118 

o.2r18 

0'0000 

0 . 0 j l O  

0.0280 

0.0036 

0.0025 

r.qgar 

0.0196 

0'0081 

0'0225 

0.0841 

Data 

1900 

Kor. 29 

Nor. 29 
8, 30 

Pov. 29 
,, 80 

Nor. 29 
$1 80 

Nor. !El 
, 30 

Nor. 29 
11 80 

Nor. 29 
,I 30 

Nor. 29 
IB 80 

Nor. 29 
11 30 

Nor, 29 
, 30 

Nor. 29 
,, 90 

Nor. 29 
11 30 

obaer- 
rntion 

I 

Half of the 
Observed 

Difference of 
Zenith Diauncer 

-- 
f X 

+ 29 47-40 

+ 5 44'44 
43'83 

- 15 37-14 
j j .40  

+ I 23.45 
23.34 

+ 7 43-31 
43.21 

,- 2 8'76 
8-39 

+ 21  5;-13 
57-01 

+ 19 29-19 
30-48 

- 9 16.32 
16.39 

I I 

45.18 

+ f 50-89 
50'91 

+ s t  9-35 
9 . 5 2  

?&if 
Diatsncer 

I 

10 48 

5 17 

5 39 

6 19 

6 25 

21 49 

19 41 

19 38 

16 8 

4 2.3 

7 44 

4 jj 

Mean 

X 

Positionr 
of 

Telsacop 
dunng 

0bser.s- 
tion 

W, E 

E. W 
W, E 

W, E 
I. w 

E, W 
W, E 

E, W  
W, E 

W, E 
E, W 

E, W 
W, E 

E, W 
W, E 

W. E 
E, W 

E , W  
W, E 

W, E 
En W 

E , W  
W, E 

I S  
Yean 

of N. P. D'n 

O I  X 

64 .?3 40.49. 

64 57 4.3'23 
43'75 

65 19 4-61 
4.60 

65 2 4.22 
4'11 

64 55 43.87 
43'87 

65 5 35-86 
35'85 

64 40 30-34 
3O.3' 

64 43 56.06 
56.03 

65 12 43.84 
43.83 

6 5 1 7 1 z . 6 ~  
12'59 

64 55 36.30 
36.27 

644218.21  
18.18 

27'89 

18' 1 9  
a7-58 

~ 7 . 4 7  
2 7 . 2 0  

27.67 
27'5.5 

27-18 
27.09 

27.10 
27'46 

27'47 
27'33 

2 5 . ~ 5  
26.51 

17-52 
21-44 

27'45 
27'41 

27-19 
27.18 

27.56 
1 7 . 7 0  

27'89 

. 
27-89 

27.34 

27-61 

17'14 

27.28 

27'40 

25'88 

27'48 

27'43 

Z;'Ig 

27.63 



ASTRONOMICAL LATITUDES. 

237. Viraria-Co-latitude 65" 3' + 

2 . 5  
I $  .- 
2 %  
m 

13 

14 

15 

16  

17 

18 

19 

20 

21 

22 

23 

24 

25 

PC 
I 
4 
;I 
M .- 
o 

- 

1 . 0  

0.7 

0 '7  

0 '7 

0.7 

1 '0 

1 . 0  

1 . 0  

0.7 

0 . 7  

1 '0  

t ' o  

0 .7  

0 '7 

1 - 0  

8th Obsened 

347 Or. 80 k 155Newo. 
I,  ,, ,, ,I  

161 Newc. & 414 Gr. 80 
81 81 ,, *a 

414Qr .80k185Newc.  
r s  ,, ,, ,, 

471Or.80&203Kewc. 
3, j r  ,, r,  

471 Or. 80 & 209 Newc. 
,, I?  ,, ,, 

589 Qr. 80 Jr 248 Newc. 
1, 1,  1 8  ,r 

256 & 258 Newcomb 
9, 31 s t  

273 & 283 Xewcomb 
,S I,  1 3  

74OSr77GOr.80  
18 I ,  I I  

749 & 776 Qr. 80 
7 )  o I) 

327 Newc. Jr 869 Qr. 80 
,I ,, PI 

343 Xewc. k 902 Gr. 80 
,, ,, r l  ,, 

358Newc..k943Or.80 
,, ,, r ,  I ,  

348 Sr 371 Newcomb 

c 

0 . ~ 4  

0.00 

0.06 

0'19 

0 . 2 1  

0.08 

0 . 2 2  

o ' a j  

0'31 

0.50 

0.13 

0 ' 1 2  

0.29 

0'15 

0-33  

26 I 8. *r 

I 
b; 1021 Ur. 80 

I 

P c a  

0.5476 

o.oooo 

0.0025 

oSoj89 

0.0309 

0.0064 

0.0484 

0.0576 
* 

0.0673 

0.1750 

0'0169 

* 

0'0144 

0.0589 

0,0158 

0.1089 

Seconds of 
Co-latitude 

by each 
Mean 

vution I L  
-- 

" 
26.63 
16.j ;  26.60 

27.29 
27.39 17.34 

zr.39 
27'16 27.28 

~7'.;6 
27.69 27.63 

27.51 
27'59 1 7 . j ~  

27'35 
27.48 27'42 

1 7 . 2 )  
26.99 z;'rz 

27-31) 
16.81 27.10 

11.99 
z7.jo 27-65 

37-93 
27'7j 27.84 

27'16 
27.77 27.4; 

27.04 
27'40 aj'ra 

2T.45 
27'80 27.63 

z7.oj  

Mean 
of N. Y. D's 

D I * 

64 54 54.66 
54'63 

64 48 47.86 
47'71 

65 628 .51  
28.37 

6 j1836.8 .3  
36.70 

65 15 14.27 
14'13 

64 4.3 4'86 
4'74 

64 43 36.41 
36.29 

65 7 29.66 
29'57 

6 5 1 1 1 4 . 0 6  
13'97 

65 ao 30.42 
30'34 

65 12  6.9.4 
6.91 

64 48 45.14 
4 j .20  

6527  6.77 
6 '7 i  

6 j  5 43.57 

D.te 

1900 

h'ov. 29 
11 30 

Nov. 28 
D ~ c .  1 

Nov. 28 
Dec. 1 

Nov. 28 
Doc- 1 

Bov. 28 
Dec. 1 

Nov. 28 
DOC. 1 

NOT. 28 
Dec. 1 

Nor. 48 
Dec. 1 

Nor. 28 
Dec. 1 

Nov. 28 
Dec. 1 

Nov. 28 
Dec. 1 

Kor. 28 
Dec. 1 

Nov. 28 
0 .  1 

Nor. 28 

Half of the 
Observed 

Difference of 
Zentth Distances 

I 

+ 8 31.97 
31.94 

+ 14 39'4.3 
39'68 

- 3 1 - 1 1  

1.21 

- 1 5  9'27 
9.01 

- 11 46.76 
46.54 

+ zo 22.49 
21.74 

+ 19 50'8.3 
50.70 

- 4 2 .21  

2.76 

- 7 46.07 
46.67 

- 17 2.49 
2.59 

- 8 39.77 
39.14 

+ 14 41.80 
41'20 

- 2 3  39.32 
38.97 

- a 16.ja 
43'57 

65 o a7.44 
27'43 

bw. 1 

Dec. 3 
$ 9  4 

1 6 . t j  

+ z 59.70 
59.4j  

;:z,zf 

0 I 

7 50 

3 39 

j 57 

4 I 

3 57 

14 2 7  

3 28 

9 2 7  

1 2  30 

ra 39 

13 34 

3 ar 

7 34 

7 I3 
27.31 

27.14 
16.88 

Positions 
of 

Telescope 
ciltri~lg 

Observa. 
tion 

TT, E 
N, w 

W, R 
E, 1%' 

E , W  
\V, E 

W . E  
E, W 

W, E 
E, \Y 

W, E 
g, w 

R,  W 
I+', E 

E, W 
W, E 

W , E  
12, W 

W, E 
P, W 

W E 
E, W 

E, W 
\V, li 

\ V , R  
E, I T  

W, E 

2 36 

27 .~9  

17.01 

E, \v 

E, W 
\V, E 



ABSTRACTS AND SUMMARIES O F  OBSERVATIONS AND RESULTS. (499) 

237. Viraria-Co-latitude 65" 3' + 
t 

g .2 
T ; i a  .- 
2% 
rn 

28 

29 

30 

31 

a2 

33 

34 

35 

36 

37 

38 

39 

40 

4 1 

42 

43 

44 

45 

46 

47 

0t.m Ob8ened 

1059 & 1099 Gr. 80 
I I  91 !* 

4% & 430 Sewcomb 
, I  1 ,  

440 & 458 Newcomb 
, I  $ 3  

4 M  & 4GI Newcomb 
,I II I I  

468 & 479 Newcomb 

475 & 479 Newcomb 

484 Xewc.& 1311 Gr.80 
n 91 ) I  9 ,  

498 & 511 Newcomb 
I I  I, 

617 B 621 Sewcomb 
I ,  ., 1, 

521 & 531 Sewco~ub 
,, I ,  

644 & 6 3  Sewcomb 
~8 r *  B 

1459 Gr. 80&558Newc. 

1495 6: 1800 Or. 80 
I I I  

578 B 553 Newmmb 
,1 ,, ), 

15410r. 80k 605Ncwc. 

1556 & 1571 Or. 80 
I I  91 P, 

1585 Or. 8 0 & G B  Sewc. 

634 & 638 Newcomb 
D 9 

641 Newc. & 1662 Gr. 8(! 

~3 I )  ( I  I )  

1464 & 1474 Newcomb 
w I *  

Date 

- - 
I900 

Dec. 3 
1, 4 

Dec. 3 
1 3  4 

Dec. 3 
, 4 

Dec. 3 
$ 8  4 

1)ec. 4 

Dec. 4 

Dee. 3 
9 ,  4 

Dec. 3 
, ,  4 

1)ec. 3 
$ a  4 

Uec 3 
,, 4 

Oec. 3 
t 4 

1)ec. 3 

1)ec.. 3 
4 

Dec. 3 
v 4 

Dec. 4 

Dec. 3 
S t  4 

Dec. 4 

Dec. 3 
1, 4 

Dee. 3 
,, 4 

Xov. 29 
$ 3  3u 

p, 
I - < .- tm 

1.0 

1.0 

0.7 

0.7 

0 . j  

0.5 

1.0 

1.0 

0.7 

0.7 

0 ' 7  

0.5 

1.0 

1.0 

0.7 

1.0 

0.7 

1.0 

I.'0 

1.0 

E:, :' 
'lsLances 

- - - - - - 

0 t 

5 41  

14 45 

9 o 

8 5.3 

16 1 7  

16 I I 

7 7 

8 48 

3 i 

2 j r  

4 I I 

4 2.3 

8 40 

13 j4 

9 44 

I 3; 

o 2; 

16 31 

7 2 2  

13 46 

a 

0.16 

o'oo 

0.17 

0.40 

0.33 

0.59 

0.56 

0.47 

0 .02  

0.11 

0.01 

0.34 

0 ' 2 1  

0.18 

o . l r  

0.14 

0.33 

0-16 

O 0 0 1  

t ' lg .  

Posil.ions 
of 

Telescope 
ciuril~g 

Obserra. 
tl0ll 

- 

W, F: 
E, W 

W, E 
E, W 

W I3 
E, W 

W, E 
li, IV 

W, E 

, E 

W, R 
E, \V 

IV. F. 
E, \V 

E \ 
\V, E 

IT, F: 
E, \V 

E, W 
It', I( 

B, W 

I ,  R 
E, Vv' 

W, IT 
E, \V 

W, E 

H. W 
I!', E 

E, W 

W, E 
E, W 

E. W 
\v, k; 

E, W 
\Y, E 

P o o  

0.0156 

O.OOOO 

0 . 0 2 0 1  

o.1120 

o.oj45 

0.1241 

0.3136 

o.irog 

0 . ~ 0 3  

0.0.3jg 

0'0003 

0.0518 

0.0441 

0.0324 

oeoo8j 

0.0196 

0.0761 

0.0676 

0'0004 

1,'4161 

Mean 
of N. P. D's 

- - 

0 ,  I 

65 7 45.72 
43 ' 73 

65 16 R..z; 
8.38 

64 j j  2.20 
2 . 2 2  

64 47 53.49 
53'53 

65 13 41.66 

65 19 34 .a j  

64 59 57-89 
5i.95 

65 8 45.24 
45.30 

65 I 56.04 
56.1 I 

6 j  17 56.69 
56.78 

65 3 11.50 
11.60 

6 j  i j  48'26 

t j  2 2  35.62 
35 ' i 3  

65 i 45.00 
4j.12 

64 55 1j.40 

64 59 48.11 
48.2j 

65 19 50.47 

64 j8 47.96 
48.11 

65 24 2.49 
1.66 

64 31 49.81 
49'89 

Half of t l ~ e  
Obserred 

Differrllue of 
zenith ~ ~ d n c e s  

- - - 

8 I 

- 4 18.44 
18.66 

- 11 40.94 
41 .13  

+ 8 lqaR+ 
aj .08 

+ 15 33.58 
33.27 

- l o  14.65 

- 16 7.50 

+ 3 29.19 
28 ja 

- 5 I 

17.50 

+ r ~ 1 ' . 1 5  
31.21 

- 14 29.10 
19.16 

+ o 15.98 
I j ' 5 j  

- 1 2  i o . j 8  

- 19 8.41 
8.68 

+ o 41.84 
42.08 

+ 8 9.83 

+ 3 -3n.z; 
38.78 

- 16 22.80 

+ 4 39-20 
38.68 

- 20 35.03 
.Zj'49 

+ 31 38.84 
@ . j r  

Seconrls of 
Co-lntitude 

b:bztp 1 
vation 
- . - - 

X 

1i.28 
17'07 

27.43 
2 7 ' 1 j  

27.04 
17.30 

27.07 
26.80 

2 7 . 0 1  

26.75 

27'08 
16.47 

17.81 
17'80 

27'39 
27.32 

17.59 
27.52 

37.48 
17'15 

27.68 

2 7 . 2 1  

27'05 

27.84 
2 7 . 2 0  

27.23 

27.36 
1 0  

27.67 

27.16 
16.99 

~ 7 . ~ 6  
27'17 

28.65 
28.41 

X 

17-18 

zi.34 

aj.17 

16.94 

2 i . 0 1  

16.75 

26.78 

27.81 

17.36 

1 7 .  j6 

17'32 

27.68 

27'13 

27.51 

27.23 

1 7 . 2 0 '  

27.6; 

17-08 

17'32 

~ 8 . 5 3  



Summary. 

No. of pairs 54 
No. of observations 102 

d 
Z .L 

? a  .- 
2 %  
m 

48 

49 

50 

61 

52 

64 

Mean difference between observations taken E, W and those taken W, E = 0".00 

Observed Co-latitude (weighted mean) 65' 3' 27".34 f OU.035 

a 

0-31 

0'30 

0'03 

0.00 

0'10 

0'28 

0'19 

FP' 

Correction for Height above Sea-level + 0"-02 

P c c  

ow961 

0.0630 

o ' d  

O'OOOO 

o.oofo 

0.0784 

0-0361 

6- joj9 

Final Co-latitude 66" 3'27".36 

Btsrs Obaerved 

1482 k 1488 Newcomb 
II )I ,* 

1495 Nenc. 0 8818 Qr. 80 
,* 9, I t  ,, 

1495 dc 1617 Newcomb 
, - 

1520 k 1628 Xewoomb 
11 P ID 

1620 k 1634 Newcomb 
11 

3908 Gr. 8 0 8  1662 Newc. 
I I I  11 19 

1661 dc 1583 Kewcomb 
I I )  , I  

! 0 , I I 

Astronomical Latitude (A) = 24 56 32-66 + 0.035 

Halt of the 
Observed 

Diffenrnce of 
Zenith Diatancea 

I ,I 

- 18 53.81 
53.56 

+ 9 43-28 
43.40 

- 4 14.80 
14.58 

+ 23 46'99 
46.10 

+ 3 0.65 
0.27. 

- 2 0  39.44 
39'58 

- 15 48.41 
48.87 

Geodetic Latitude (G) = % 56 36.13 

Deflection of plumb-line (A - G) = - 3-49 

Mean 
of N.P. D's 

0 1  a 

65 22 21.31 
21'35 

64 53 43.64 
43.69 

65 7 41.97 
42'01 

64 39 40.76 
40.8a 

65 o 26.75 
26.80 

65 24 7.11 

7'15 

65 19 15-77 
15.80 

Date 

1900 

Kov. 29 
,, 80 

h'ov. 29 
,, 80 

Nor. 29 
B e  80 

Nor. 29 
rr 30 

Nor. 29 
I ao 

Nor. 2!l 
) I  80 

Nov. 29 
Is 80 

Seconds of 
Co-latitude 

b:b:::-h Mean 
ration I 

H M 

27.50 
27.79 27-65 

26-92 
27-15 27.04 

~7.17 
27.44 27-31 

27.75 
26.92 17-34 

27-40 
27'07 27'24 

27.67 
27-37 27-61 

27.36 
26.93 27'15 

I P 

p, 
0 

5 .- 

1.0 

0.7 

0.7 

0.7 

0.7 

1-0 

1.0 

= M .  7 

E:ttE 
Diat.nces ' 

I 

25 9 

13 26 

13 40 

16 28 

16 48 

2.3 53 

6 6 

Positions 
of 

Telescopa 
during 

Observe- 
tion 

W, E 
E, w 

E. W 
w, E 

E, W 
W, E 

W, E 
E, W 

W, E 
I4 W 

E, W 
WI E 

W, E 
El w 



ABSTRACTS AND SUM3lALtlES OF OBSERVATIONS AND RESULTS. 

238. Vizagapatam Base-l ine N. End-Co-latitude 71" 59' + 
Latitude ... l B O  1' Instrument-Zenith Telescope 

in. 

Longifude ... 83 16 Mean Height of Barometer 29.82 

Height ... 181 feet Mean Temperature 6 9 O . O  

Observer-Lieut. E .  A. Tandp, R.E. 

P o w  

1.4641 

0.1014 

0 .1117  

0'0958 

0.3364 

0.3944 

0.0049 

o . z j w  

0.0049 

p, 
I 
4 - 
m .- 

1.0 

1 .0  

1 . 2  

0.7 

1.0 

1.0 

1 .0  

1.0 

1.0 

0 

1 - 2 1  

0.32 

0.41 

0'37 

0.58 

0.6: 

o m o i  

0.50 

0.0; 

Mean 
of N. P. DIE 

o t IF 

;z  1 1  18 .18  
18'2j  

71 1 2  0.84 
0.90 

72 5 49.93 
49 ' 9'3 
50'05 

i a  6 1.21 

7 1  a 18'98 
29'03 

71 41 57'06 
57'16 

7 1  39 56-51 
56.56 

;I 39 16.24 
16.28 

71qg21 '94  
21 '99 

d z .: 
2 2 .- 
Z %  
cn 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0.7 

0.7 

1.0 

I 

Stam Obrerved 

42 & 61 Gr. 80 
,$ I I *  

68 & 74 Gr. 80 
st  IS 9s 

92 Sr 120 Gr. 80 
11 ,t $ 8  

, I  I ,  9, 

148 & 162 Qr. 80 

167 & 188 Gr. 80 
18 9 ,  9 1  

196 & 199 Gr. 80 
,, I I  12 

220 & 239 Gr. 80 
I,  H 1 3  

264 & 273 Gr. 80 
I ,  9 1  )I 

296&331Gr.80 
I* I )  21 

Date 

1898 

Dec. 17 
,S 18 

Dee. 18 
.t 19 

Dec. 17 
,, 18 
,, 19 

Dec. 24 

Dec. 18 
I, 19 

Dec. I7  
I* 1.9 

Dec. 17 
18 

Dee. 22 
9 25 

Dec. 22 
rv 23 

71 43 20'03 
20.08 

71 54 18.27 
18.31 

7 1  52 58.96 
58.99 

Half of the 
Obser~ed  

1)iffrrrrlre of 
Zenith Distances 

I II 

- 1 2  14.69 
~ ; . j o  

- 12 57.07 
57.38 

- 6 47.17 
46.93 
47.00 

- 6 57.51 

- 3 2 . 7 :  
24.44 

+ 17 7 
0.41 

+ 19 6.03 
7.42 

+ 19 46.84 
46.30 

+ 9 41':g 
41'40 

10 

11 

12 

Seconds of 
Co-lati~ude 

bzb:t:! 
va~ion  I 

t 

. z ' J ~  
0 .7 j  2.12 

3.77 
3'52 3.65 

2.76 
3'06 
3 ' 0 j  2.91 

3'70 3'iO 

3'2.1 
4'59 3'91 

4'33 
3.57 3'95 

1 ' 54  
3'98 3.26 

3'08 
2.58 2-83 

3'13 
3'39 3.26 

342 k 363 Qr. 80 
11 11 11 

353 & 369 Gr. 80 
I ,  a, 1 )  

390 & 411 Gr. 80 
n 19 YI 

Dec. 22 
1, 23 

Dec. 22 
, I  23 

Dec. 21 
,, 28 

I 

~ ~ ~ , ~ ~ '  
DiEhnce8 
• 

o , I  
18 z j  

11 24 

ro j z  

10 33 

17 8 

11 15 

o 23 

r 26 

o 51 i 
+ 15 41'?4 

44.18 

+ 4 43'07 
45.80 

+ 6 4'87 
4 .40  

Positions 
of 

Telescope 
r i ~ ~ r l r ~ g  

0bserra- 
tion 

W. E 
E2 W 

X , E  
B, W 

E, W 
IV. E 
W, E 

W,E 

W,E  
E, m' 

W, E 
E, W 

E , W  
W, E 

W, E 
E2 W 

E,W 
WI E 

0.06 

0.60 

0.28 

9 55 

l o  5 

6 6 

o.ooaj 

0.2510 

0.0784 

W, E 
E, W 

E. W 
w, E 

W, E 
E, W 

2-27 
4'26 

1 '34 
4.11 

3'8.3 
3.39 

3.17 

7 

3.61 



(502) 89TBOSOMICA.L LATITUDES. 

# .  238. Vizagapatam Base-line N. End-40-latitude 71" 59' + 
P4 

I 

1'0 

1.0 

1.0 

1.0 

1.0 

0'7 

0.7 

1.0 

0.7 

0.7 

1.0 

1.0 

1.0 

1.0 

r'o 

1.0 

1'0 

1.0 

0.7 

c 

0'78 

0.14 

0.43 

o.iq 

0'54 

0.61 

0.79 

0'79 

0'07 

0'13 

1-33 

0-67 

0.36 

0.46 

' 0.81 

I 

0'17 

0'49 

1.19 

P o w  

0.6084 

0.0576 

0'1849 

0.1936 

0.2916 

omr6gr 

0-4369 

0'6241 

o'oc34 

0.0118 

1.7689 

0'4489 

0.1296 

0.2116 

0.6561 

O'OIM 

0'0289 

O'Z~OI 

0-991.~ 

Becondo of 
Co-latitude 

r. 

Positiom 
of 

T e l m p  
during 

0bsen.- 
tion 

W, E 
& w 

E . W  
Ws E 

E, W 
WI E 

, W, E 
E,  W 

W,E 
E, W 

E . W  
W, E 

W, E 
E1 W 

E. W 
w. I4 

& W 

E, W 

E, W 
W, E 

E, W 
W, E 

E, W 
W, E 

E, W 
W, E 

W, E 
E, w 

W, R 
E, W 

E, W 
ws E 

W, E 

R, W 
w, 

M a n  
of N. P. D'n 

. , a  

72 Ir rz.73 
21';4 

713447'78 
47.78 

71 48 16-44 
16-46 

71 45 56.02 
56.08 

I 9 I 
34'17 

iru41.73 
41.81 

\ 
71 40 17.91 

18.01 

71 14 5'12 
5-16 

fr 19 9'54 

fa 5 41.72 

72 8 43'43 
43-60 

71 53 38'33 
37.83 

;a 17 5.8~ 
5'64 

71 15 19.15 
29. to 

72 a3 14'47 
14.53 

71 15 48'12 
48.34 

71 4; 17.94 
18-16 

71 51 33.45 

71 40 14.17 
14.43 

by 
ohor- 
vation 

Half of the 
Observed 

Difference of 
Zenith Dlatanceo 

t 

- 13 20.09 
10.28 

+ 1 4  15-62 
14.99 

+ lo 46.53 
46'37 

+ 13 7.14 
6.53 

+ 19 29'2.3 
28-06 

+ 1 4  20'90 
10.97 

+ 18 44-50 
44.66 , 

- 15 1'3t 
.3.89 

- lo 6.14 

- 6 38.26 

- 9 41-38 
41.65 

+ 5 26-26 
15'58 

- 18 2.18 
1.91 

- 16 16.84 
25.77 

- 14 20.49 
10.23 

- 16 44.08 
45'48 

+ 13 46.12 
41-78 

+ 6 30-37 

+ 18 48.60 
47.08 

6 
2 .!! - & IS, 
% 0 
m 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

u 1898 

Deo. 21 
,, 42 

Dm. I6 
2, 17 

Dee. 21 
SI 22 

Dec. 16 
,, 31 

Dm. 16  
,t 91 

Dee. 16 
I* 31 

Dec. 16 
r, 21 

Dm. 21 
11 22 

Dec. 22 

Dec. 21 

Dm. 16 
,, 21 

Dm. 18 
11 31 

Dm. 18 
,S 41 

Dee. 91 
I 22 

Dee. 21 
8 ,  23 

Dee. 18  
,, 31 

Dec. 18 
" 21 

Dec. 18 

Dm. 18 
, 21 

Stara Obwned 

449 k 460 Qr. 80 
I1 I# I I  

467J r476Qr .80  
11 1, Is 

689 k 576 Or. 80 
IS IS IS 

607 k 610 Qr. 80 
9 1  rv  ,, 

664 k 677 Or. 80 
,, ,, 11 

6 9 8 k 7 0 S G r . 8 0  
9 ,  I I  o 

703 k 712 Or. 80 
18 IS n 

798 & 828 Gr. 80 
., ,, IS 

886 & 869 Qr.80 

892 k 916 Or. 80 

950 k 968 Qr. 80 
,, ,I IS 

963 k 999 Gr. 80 
, I  ,, ,, 

1043 & 1062 Qr.80 
11 ,I I )  

1099 k 1116 Or. 80 
11 19 I I  

1160 & 1169 Qr. 80 
1 8  I*  I I  

' 1184 & I266 Or. 80 
81 ,, .I 

1271 & 1282 Gr. 80 
11 ,I 11 

1285 k 1303 Gr. 80 

1311 & 1337 Or. 80 
f 9s 3 ,  

kyt~f 
Dist.noes 

D I 

lo 40 

o 56 

5 37 

21 19 

3 1 1  

o 34 

o 38 

3 41 

6 27 

o 37 

7 59 

I 38 

5 25 

12 49 

7 37 

4 16 

9 46 

9 o 

o 26 

Ti 
3.64 
1'46 

3'40 
2-77 

2'97 
1'8.3 

3-6 
2-61 

3.34 
2'13 

2.63 
1.78 

1'41 
1.67 

3'80 
1'17 

3'40 

346 

1.0; 

1.95 

4-59 
I 

3-64 
3'73 

2.31 
3'43 

3'98 
4.29 

4.04 
286 

4.06 
1.94 

3.82 

2';7 
1.51 

2'55 

3.09 

2-90 

2.89 

2-59 

2-71 

2-54 

1'54 

3-40 

3.46 

ism 

4.00 

3-69 

1.87 

I 

3'45 

3'50 

3'82 

1.14 



ABSTEACTS AND SUMMARIES OF OBSERVATIONS AJYD BESULTB. (603) 

238. Vizagapatam Base-line N. End-Co-latitude 71" 59' + 
T 

6. 
2 .L 

2 & .- 
4% 

38 

95 

34 

86 

86 

37 

38 

89 

40 

41 

. 4 3  

48 

44 

% 

46 

47 

48 

49 

50 

Stur Obrmed 

1327 & 1866 Qr. 80 
I I  #I 81 

1411 & 1413 Or. 80 
,I  1$ 

1452 & 1467 Or. 80 
I S  I #  II 

1474kl480Or .80  
,, 1) a) 

1499k1617Qr.80 
v s1 1, 

1617 & 1620 Or. 80 
9 I) Is 

1564 & 1573 Qr. 80 
)I II 13 

1580 & 1592 Qr. 80 
,, I? I, 

1603 & 1617 Or. 80 
I ,  t1 Bp 

1622 & lCt7 Qr. 80 
8 ,  I, #I 

1668 & 1666 Qr. 80 
I I 

1673 k 1681 Or. 80 
I I S  ss 

1708 & 1717 Qr. 80 
I IS 7, 

1729 & 1733 Or. 80 
~8 ,I  I )  

1743 & I748 Or. 80 
,I I IS 

1762 & 1793 Or. 80 
IS 

1798 & 1802 Or. 80 
9, II 

1816 & 1 8 8  &. 80 

186% & 1865 Qr. 80 
19 I S  n 

p, 
I 
5 - 
bC .- 

0 ' 7  

1.0 

1 . 0  

1 . 0  

0.7 

0.7 

1 . 0  

1 . 0  

1.0 

1.0 

1.0 

1 . 0  

1 . 0  

L'O 

1.0 

1 . 0  

1.0 

0-7  

1.0 

D.b 

1898 

Dm. 18 
,, 81 

Dm. 18 
18 $1 

Deo. 18 
9, 

Dec. 18 
,, 20 

Dm. 18 
,r 20 

Dec. 18 
8 1  20 

Dec. 19 
,, 20 

Dm. 19 
,, 20 

Dec. 19 
,, 20 

Dec. 19 
8 ,  20 

Dec. 19 
#I 28 

Deo. 19 
,, 20 

Dec. 20 
,9 23 

Dee. 19 
I ,  20 

Dec. 19 
,I 20 

Dm. 19 
I* 20 

Dec. I9 
I 20 

DBC. 19 

Dec. 20 
1, 23 

Beoonds of 
Co-latitude 

e 

0.84 

1.50 

1.03 

0.38 

0.46 

0.29 

0'59 

0.86 

0.81 

0'16 

0 - 0 7  

0'90 

0.19 

0.22 

0-50 

1.33 

0.05 

0'41 

0.91 

bz~z*h P o 0  

0'4939 

z.sgoo 

1.0609 

0 . ~ 4 4 4  

0.1481 

0.0589 

0.3481 

0.7396 

0.6561 

0.0236 

0 . ~ 4 9  

0-8100 

0 ' q 6 1  

0.0484 

0.2500 

1.7689 

0 . ~ ~ 5  

0'1235 

0.8281 

%:k:f 

o I 

o jg 

o 38 

14 40 

1 1  28 

12 34 

11 17 

7 C( 

18 29 

3 35 

14 45 

5 qq 

2 26 

lo  18 

10 48 

16 45 

2 22 

15 32 

o 59 

2 50 

M- 

' Mean 
of N. P. Db 

O I I  

71 49 49.40 
49'67 

71  59 2-15 
3'03 

7 1  34 45-61 
45 '66 

711954 '51  
54-74 

~~~~~~~65 
35'88 

7 2  13 26.25 
26.50 

7 2  6 51-53 
52'66 

72 1 2  39-81 
39'93 

71 56 9'07 
9.21 

72 19 47.26 
47'42 

71 48 4.3'20 
43'84 

7 1  5 3'94 
4'09 

7 1  14 25-38 
25'89 

72 7 I 

48.39 

7 1  59 8-24 
8'42 

7 1  39 6'40 
6-59 

71 53 51'04 
51 ' 2.3 

72 o 52'27 

72 a 4 ~ - 7 6  
42.39 

Podtiom 
of 

Telescope 
during 

Ot,.,,ros. 
tion 

W,E 
E, W 

W, E 
E, W 

E, W 
W, E 

W , a  
E, W 

E , W  
W, E 

W,E 
EI W 

W, E 
ES W 

E, W 
w, IF 

W, E 
Et w 

E, W 
w ,  IC 

E, W 
W, E 

W, E 
E. W 

W, E 
E, W 

W, E 
E, W 

E, W 
W, E 

W, E 
E, W 

E,W 
W, E 

W, E 

E. W 
w, 

Half of the 
Oherred 

Difference of 
Zenith DMtanccm 

t II 

+ 9 13.86 
12.04 

+ o 1 -18  
1.69 

+ 4 1 0  

16-12 

- 2 0  51-12 
50'71 

+ 2 18'19 
27';6 

- 14 22.44 
24.23 

- 7 50.05 
49.66 

- 13 35'2.3 
36.16 

+ 2 55.57 
54-13 

- 20 I 

45'43 

+ w 2 0 ' 7 7  
18.70 

- 5 59'59 
59'98 

- 15 21.6.3 
21.60 

- 18 44-80 
44-71 

- o 4.28 
4.73 

+ 19 59-04 
57.28 

+ 5 ~ 4 . 6 7  
11.61 

- r 48-52 

- 3 w . 0 3  
39-28 

ration l 5  
I 

3.26 
1'71 

4'9.3 
4 2  

2'81 
1.78 

3'39 
4'03 

.zm94 
3-61 

3.81 
2 ' 2 7  

2'48 
3.00 

4.58 
3'79 

4.64 
3 

4.35 
1'99 

3-97 
2.54 

4-35 
4.11 

3.75 
3.29 

3-41 
3.68 

3.96 
3.69 

5-44 
3-87 

.?'?I 
2.84 

3.75 

1'7.3 
3 .11 

--- 
a 

2-49 

4'83 

2.30 

3-71 

3-79 

3-04 

2-74 

4'19 

I 

3-17 

3.26 

4'23 

3.52 

3'55 

3'83 

4.66 

3'28 

3.75 

4 
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238. Vizagapatam Base-l i ne N. End-Go-latitude 7 1" 59' + 

Summary. 

No. of p:iirs 5 2 
No. of observations 100 

P o 0  

Mean difference between observations taken E, W and those taken W, E = - 0". 10 

Observed Co-latitude (weighted mean) 71' 59' 3"-33 + 0".065 

a 

Correction for IIeight above,Sea-level + 0".01 

FinalCo-latitude 71" 69' 3"-34 

0 I I It 

Astronomical Latitude (A) = 18 0 56-66 + 0.065 

Half of the 
Obserred 

Difference of 
Zenith Dietances 

Seconds of 
Co.latitude 

Geodetic Latitude (G)  = 18 1 2-93 

2 P = 48.6 / 2 ~ 1 . " - ~ ~ - 2 3 1 6  

k 
II 
2 

1.71 

0.35 

.- - 

Deflection of plumb-line (A- G) = - 6.27 

I N  

- 9 19.82 
19.10 

+ 5 23'55 
24.26 

%:!if 
Distances 

Positions 
of 

Telescope 

Obrerra- during 
tion 

by en,il .- 
obser- 
vation 

aa9j84 

0.1225 

- 

Mean 
of N. P. D's Data 

2 .2 ' a .- 
2 %  
m 

I 

1.0 

1.0 

I 

4 '57  
5 . 5 3  

.1'28 
4.07 

o ' .  

8 3j 

10 1 1  

E, W 
\V, E 

E 
W, E 

Stsrs Observed 

I 

5.05 

3'68 

0 1  IY 

71 8 24-30 
24'6.3 

71 53 .19'i3 
39'81 

1898 

Dec. 10 
3 ,  20 

Dec. 18 
,, 19 

5 1 

52 

1888 & 1898 o r .  80 
* I,  I ,  

4003 & 4049 Qr. 80 



ABSTRAC!I!S AND SUMMARIES OF OBSEBVATIONS AND RESULTS. 

Latitude . . . 1 7 O  43' Instrument-Zenith Telescope 
in. 

Longitude . . . 83 22 Mean Height of Barometer 29'85 

Height ... 200fee t  Mean Temperature 7 4 O . 6  

Observer-Captain G. P .  Letlox Conyngham, R.E. 

g .5! 
z .- 
k %  m 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

S t m  Obeerved 

1365 & 1395 Gr. 80 
SI II II 

1365 k 1411 C)r. 80 
I I  I I  I, 

1368 & 1395 Or. 80 
,I >I ,, 

1411 k 1368 Cfr. 80 
)I ,I I *  

1 4 1 8 & 1 4 ~ 9 Q r . 8 0  
I 11 I ,  

1451 k 1476 Qr. 80 
I$ I ,  

1474 & 1480 Gr. 80 
* 3 )  - I S  

1517 k 15m Gr. 80 
,, , . 

1564 Sr. 1573 Qr. 80 
3, j s  

1573 & 1585 Gr. 80 
)I  I ,  I )  

1585 dc 1596 Cfr. 80 
18 P I  I 

1696 dc 1554 Gr. 80 
IS Is , 

1603 k 1617 o r .  80 
19 I I I  

1621 & 1628 Qr. 80 
I, $9 I ,  

1652 L 1666 Or. 80 
19 $ I  

Date 

Half of the 
Obserred 

Diffarence of 
Zenith 1)irtanoes 

L 

]"z~$~:: 
Distsnces 

Seconds of 
Co-latitude 

bzbz~!L 
vation 

pc 
I 
t? - 
.%* 

0'7 

0.7 

0'7 

0.7 

1.0 

0 '7  

0.7 

1.0  

0.7 

0'7 

0'7 

0.7 

1.0 

1.0 

1.0 

0 1  I 

2 I 5 7 7  
57'7' 

71 51 48-85 
48.81 

7 1  38 30.78 
30'75 

72 17 21.89 
21.85 

723247.57 
47'54 

7 z I 
2 1  ' 0 7  

72 18 40.75 
40.71 

72  12 6.64 
6.59 

73 5 17.08 
27'04 

72 2 0  8 . 3 j  
8 '30 

72 14 24'20 
24'  I j 

71 59 41.93 
42'88 

71 54 38.91 
38 .8 j  

72 I 48.06 
48.00 

;I 47 8'09 
8.04 

Positions 
of 

Telescope 
d u r ~ r ~ g  

Observe- 
tlon 

1894 

Mar. LC 
17 

Mar. 16 
r,  17 

Mar. 16 
,, 17 

Mar. 16 
r,  17 

Mar. 16 
II 17 

Mar. 16 
$2 17 

Mar. I6 
9 1  17. 

Mar. 16 
,, 17 

Nar. 16 
,$ 17 

Mar. I6  
, 17 

Mar. 16 
,, 17 

Mar. 16 
, 17 

Mar. 16 
,, 17 

Mar. 16 
s 17 

Mar. 16 
1, 17 

Mean 
of N. P. D's 

- l k  

t 

I 

I N 

+ 3 42'06 
41'33 

+ 24 50.5' 
51.07 

- a1 49.8,; 
51.06 

- 0 41-40 
42'34 

- 1 6  7.19 
6.56 

- 6 I 

42.05 

- 2 1-34 
I ' O ~  

+ 4 33'0.3 
31.92 

+ 11 12-28 
12.84 

- 3 18-57 
28.10 

+ 2 15.80 
15'37 

+ 16 56.64 
56.39 

+ 22 1.16 
0.82 

+ 14 50.56 
51.98 

+ 29 30.11 
29.93 

0 ,  

o I I 

o 32 

o 37 

o 58 

7 26 

11 33 

11 28 

12 17 

7 44 

7 zg 

7 24 

7 38 

j 3 j  

8 31 

5 44 

- - 

0'37 

0.08 

0.76 

0.15 

1.13 

0 . 1 2  

0 .01  

E. W 
E 

E. W 
W, B 

E. W 
w, E 

W, E 
E, W 

W , E  
En W 

E, W 
W, E 

W, E 
E, W 

W, B 
E, W 

W, E 
E, W 

R. W 
w, h: 

W, E 
E, W 

E, W 
w, E 

E, W 
W, E 

W, E 
E, W 

E. W 
W, B 

0'0958 

0.0045 

0'404.1 

0.1418 

1.2769 

0.0101 

: 0.0001 

• 

39.80 
40'04 

39.37 
39'88 

40'93 
39'69 

40'49 
39'51 

40.38 
40.98 

39-84 
39.02 

39.41 
39'66 

39.67 
38-51 

39-16 
39'88 

39.78 
40.10 

40.00 
39-52 

39.57 
39.27 

40'07 
39'67 

38-62 
39.98 

38-20 
37'97 

u 

39'92 

39-63 

40.31 

40.00 

40.68 

39'43 

39'51 

39.09 

39-62 

39'94 

39-76 

39.42 

39.87 

39.30 

38'09 

I 

0.46 0.3116 ! 
0.07 

0'39 

o'zr 

0.0034 

0'1065 

0,0309 

0-1.3 i 0.0118 

1 
0.32 1 0.1024 

0 '25  

1-46 

0.0625 

2.1316 



ASTROPU'OMICAL LATITUDES. 

239. Waltair-Co-latitude 72" 16'+ 

pl 

I 
S - 
M .- 

1.0 

1.0 

1.0 

1'0 

0 '7  

0 '7 

0.7 

0 ' 7  

1 '0 

0'7 

0'7 

1.0 

1.0 

0.7 

0.7 

0 z 5 
2 a .- & 

f o  
m 

v 

0.07 

0.42 

0.39 

0 ' 8 j  

0'14 

0.24 

0 ' 0 2  

0'25 

0.10 

0'04 

0.4' 

0.18 

0'42 

0.60 

0-16 

Seconds of 
Co-latitude 

b~t::!l 
vat1011 

Posit~ona 
of 

Telescope 
during 

C)beerra- 
uon 

Date Stan  Obaerred P v v  

0'0049 

0'1764 

o - l j z r  

o'fz25 

0'0137 

0'0403 

0'0003 

0'0438 

O'OIW 

O'oa11 

o'123j 

0.0784 

0'1764 

O - S ~ S O  

o.ol;( 

%:t~f 
DisLance8 

t ,I 

+ 13 11'75 
13.22 

- 11 48'23 
48.27 

+ 3 52.61 
5ta.3o 

- 17 56.78 
57.16 

+ 19 11.94 
12.80 

- 2 45.46 
45'58 

+ 2 2  38.29 
38.28 

+ 24 f0.42 
30'38 

+ 1 7  29.3R 
29'13 

+ 9 21-49 
13'84 

+ 15 39.64 
39-84 

+ 9 55'84 
56'71 

+ 18 0.50 
0.63 

- 21 ~ 1 . 2 8  

Mean 
of N. P. D'0 I 

Hslf of tl1e 
Obserred 

D~fference of 
Zenlth U~ataneea 

I 

38'94 
40'30 

39-19 
39.06 

.~9.36 
38.9j  

40.64 
40'16 

39'07 
39'75 

39'42 
39'20 

39-60 
39'54 

39'34 
39.25 

39.60 
39'29 

38.91 
40'24 

39.06 
39.20 

38.86 
i9.68 

.?9.09 
39.17 

40'2j 
40.04 

39.81 
39.59 / 

16 

17 

1% 

19 

!KJ 

2 1 

22 

:? 

24 

53 

26 

2$ 

IJ 

1894 

Mar. 16 
I 18 

Mar. 16 
, I8  

Mar. 16 
,, 18  

Mar. 16 
$ 9  18 

Mar. 1 C  
,, 18 

Mar. 16 
r~ 18 

Mar. 14 
,r 16 

Blar. 14 
,, 15 

Mar. 14  
, 15 

Slnr. 14 
,, 15 

Mar. 14 
, 15 

Mar. 14 
19 15 

. 14  
,, 15 

Mar. 14 

m 

39'62 

39'1.3 

39'16 

40'40 

39'41 

39'31 

39'5; 

39.30 

39'45 

39'59 

39'1.3 

39.27 

39'13 

40.15 

39.71 

1 

1673 & 1681 Gr. 80 

1690 & 1695 o r .  80 
I I  

1708&1717Gr .80  
IT 

1724 & 1732 Gr. 80 
11 . ,, 9, 

1743 6: 174-8 Gr. 80 
81 

1743 & 1766 o r .  80 
JV 91 

1777 & leOZ o r .  80 
I I  

1798 Jr 1802 Clr. 80 
, ,I J 

1816 & 1827 Gr. 80 
o 81 

1831 Jr 1862 Gr 80 
, I  ,, 

1862 Jr 1869 Gr. 80 
,I I #  " 

1888 & 1998 Gr. 80 
1 8  , I  

J, 16 

o I 

2 26 

19 44 

10 18 . 

6 20 

16 45 

17 7 

15 34 

15 30 

I o 

2 56 

2 49 

8 35 

22  

4 20 

28 j 1919 & 1970 Gr. 
, , , 

W, E 1 . I  1 21-45 

30 1 2: 6r 2009 Or. SO 1 Mar. I 4  , 
I I l  Jr t l6 ' 
- 

o 1 1 

W, E 72 3 27-19 
E, W 27'08 

E, W 72 28 27-41 
W, E 27'33 

W , E  72 12  46-15 
E, W 46.65 

E, W 72 34 37-41 
W, E 37'32 

W, E 7 57 7 
EI W 26.95 

W, E 72 19 24.88 
E, W 24.78 

E, W 7154  r a . z r  
W, E 1.26 

E, W 71 52 8.92 
W, E 8.8; 

W, E 71 59 10.22 
E, W 10.16 

E. W 72 7 16-45 
W, E 16.40 

W, E 72 o 59'42 
lc, w 59'36 

E, W j~ 6 q.9.0~ 
W, E 42'97 

W, 91 58 38.59 
E, w 38.54 

E. W 72 J I  1-53 0: I 1 9 3  & 2008 Gr. 80 

4 25 I. W 7 35 . 1 - 9 5.51 
W? Il 5.70 / 



ABSTIEACTS AND SUMMARIES OF OBSERVATIONS AND RESULTS. (607) 

239, Wal tair-Co-latitude 72" I 6' + 
pI 

I 
L1 

i: m .- 

0'7 

0.7 

0.7 

0.7 

1.0 

1.0 

0.7 

0 '7 

0.7 

0.7 

1.0 

0.7 

0.7 

0.7 

0.7 

6 : i .= "4 

0 0 
m 

- - 

31 

32 

33 

34 

35 

36 

97 

35 

3 9 

40 

41 

42 

43 

44 

45 

Data 

1894 

Mar. 14 
,, 16 

Mar. 14 
,, 16 

Mar. 14 
I* 16 

Mar. 14 
1, 15 

Mar. 14 
I 16 

a .  14 
,, 16 

Mar. 14 
1, 15 

Mar. 14 
s 15 

Mar. 19 
,, 21 

Mar. 19 
I S  21 

Har. 19 
,, 21 

Mar. 19 
,, 21 

Mar. 19 
3, 21 

Mar. 19 
s t  21 

Mar. I9 
,, 21 

Stua Observed 

-- 

2020 & 2025 Or. 80 
I#  11 7 1  

20U) & 2027 Gr. 80 
I, I )  I*  

2 0 a j d ; W 7 G r . 8 0  
31 ,I II 

2 0 3 5 & 2 W G r . 8 0  
9 ,  3, 

!2050&90630r .80  
t ,I  I I  

2084 & 2124 Or. 80 
I I ,  I )  

2144 & 2150 Gr. 80 
3 )  11 8, 

2150 & 2167 Qr. 80 
0 I, II 

2 2 6 9 8 2 2 7 3 O r . 8 0  
I , I  9 1  

2269 & 2283 Qr. 80 
IS ,, I I  

2 3 0 3 & 2 3 1 1 O r . 8 0  
IS j~ 11 

2324 & 2355 Or. 80 
I (1 ,I 

2355 & 2357 Or. 80 
I S  II II 

2957 & 2371 Gr. 80 
I I  I I  19 

2871 & 2387 Qr. 80 
1 9  , I  I I  

v 

0.19 

0.35 

0.94 

0.70 

0.30 

0.38 

0.91 

0'10 

1-oo 

0.67 

0.86 

o ' o j  

0.30 

0-06 

0.47 

P v c  

0-0253 

0.0858 

0.6185 

0'34.30 

o -ogw.  

o - r l ~  

0.5797 

0.0070 

a.7000 

0.3142 

0.7396 

0-0018 

0 . 4 3 0  

o a w s 5  

0.1546 

z:ttf Mean 
of N. Y. D's 

Positions 
of 

Telescope 
durlng 

Obserra. 
t1on 

Half of the 
Observed 

Dlfferenca' of 
Zenith D~stances 

o I 

21 4 

zo 51 

21 6 

21  5 

11 1 2  

3 4 

o 50 

I 18 

9 11 

9 17 

2 t o  

15 37 

15 47 

15 j j  

15 33 

Seconds of 
Co-latitude 

b:bz:-h 
vatlon 

I H 

+ 5 56-28 
57-66 

+ 19 11.19 
11'tj  

+ 1 6  34.51 
35'43 

+ I S  29-20 
19.88 

- 3 0  16-49 
1 6 . 7 ~  

- 18 30'54 
31'16 

- 34 11-50 
20.42 

- 6 3.66 
1-99 

+ 4 8.53 
9.48 

+ ao 25'01 
25'83 

- 3 1  11.51 
II.O.? 

+ 2 I 

51'84 

+ 12 31.51 
36.56 

+ o 4 2 - 1 2  

41.95 

+ z 1.39 
1.50 

W, E 
E, W 

W, E 
E, W 

E.W 
WI E 

E , W  
W, E 

W . E  
E, W 

W, E 
E, W 

E, W  
W, E 

W, E 
E, W 

E , W  
w, E 

E, W 
W, E 

W , E  
E, W 

W, E 
EI W 

E ,  W 
W, X 

W, E 
E, W 

0 1 "  

;z l o  42.79 
42'75 

71 57 27.75 
17-71 

72 o 3.66 
3.61 

71 I 9'.33 
9'29 

724655 .91  
j5.86 

72 35 10.90 
1oa;5 

7a 51 1-44 
I .40 

72 2 2  42.29 
42'25 

g t 1 2 3 1 . 5 9 ,  
31.50 

71 56 14'84 
14'76 

7 2 4 7 5 1 . 7 ~  
51'6.3 

71 53 48.08 
47'96 

72 4 a'" 
2.15 

72 15 57.61 
51-54 

7 2  14 388.61 
38'53 1 

w x 

l a .  
39-07 
40'41 

38.94 
39.46 

38.17 
39.05 

38.53 
39'17 

39.42 
39.07 

40.36 
39'49 

39'94 
40'98 

38-63 
40.26 

40.12 
40.98 

39-85 
40'59 

40.21 
40.60 

39-20 
39.80 

99.78 
38.71 

39.73 
39.49 

40.00 
40'03 

39'74 

39'10 

38.61 

38.85 

39-25 

39'93 

40.46 

39'45 

40.55 

4 0  

40.41 

39-50 

39-15 

39.61 

40'02 



AB!t"RONOMICAL LATITUDES. 

230, Waltair-00-latitude 72" 16' + 

Summary. 

No. of pairs 52 

No. of observations 102 

;4d .g 
4 B, 
.a ". L o 
rn 

46 

47 

48 

49 

SO 

51 

63 

i 

Mean difference between observations taken E, W and those taken W, E = + 0"-06 

Observed Co-latitude (weighted mean) 72' 16' 39"-55 & 0"-053 

Peconds of 

Correction for Height above Sea-level + 0"-01 

2 P - 42-4 ( I P ~ ~ - I ~ . ~ ~ I I  

PC 
I 

2 .- 
C 

0.7 

1'0 

1.0 

0.7 

1 '0  

1'0 

1.0 

Stcur Observed 

* 

2483 & 2443 Or. 80 , 

2445 & 2475 Or. 80 
1 D) II 

2490 & 2610 Qr. 80 
81 , ,  ,1 

2521 & 2547 Or. 80 

2555 & l 7 O  Gr. 80 
ID I I  9 1  

2582 & 2599 Or. 80 
I I) II 

2607 dr 2615 Or. 80 
IS . D I* 

Co-latitude 

bzb:ey-ll 
vation 

n 

39-51 

40.82 
40.1 j 

39.72 
38.j8 

38.01 

39'3.3 
39.23 

39.31 
40.12 

38.96 
38.66 

Final Co-latitude 72" 16' 39".66 

Date 

1894 

Mar. 19 

Mu. 19 
r l  21 

Mu. 19 
,, 21 

Mar. 21 

'Mu. 19 
DI 21 

Mar. 19 
9 ,  21 

Xar. 19 
I 21 

~ ~ t ~ t , ~ E  

o t  

z 8 

I 14 

o 24 

I I 

3 4 

13 9 

9 l o  

e 

a 

39.51 

40.49 

39-15 

38.01 

39.28 

39'72 

38.81 

btronomical Latitude (A) = 17 43 20.44 f 0.053 

u 

Geodetic Latitude (6) = 17 43 29.31 

P a a  

-- 

Positions 
of 

'::,",',"r 
Obserra- 

tron 

-- 

E, W 

W. E 
E, W 

E, W 
W, E 

E, W 

1C.W 
W, E 

W, E 
E, W 

E, W 
W, E 

1 

~e$ction of plumb-line (A- G) E - 8.87 

- -  

Mean 
of .. p. XI'# 

O I  n 

72 7 24.07 

72 46 4 -14  
4'09 

;z 17 8'99 
8.92 

71 50 6.89 

7 2  o 26.22 
26.19 

72 2 5  53-89 
55'84 

7, 3 27'64 
27.60 

1 

Half of tlie 
Obnenrd 

Difference of 
Zenith Dlstnncaa 

, a 

+ 9 15.44 

- 29 23.31 
2.3'94 

- o 29.2; 
30.34 

+ 26 31'12 

+ 16 13.11 
13.04 

- 9 16.58 
15.72 

+ 13 11.32 
11.06 

0.04 

0.94 

0.40 

1.54 

0.17 

0'17 

oS;q 

o.oo11 

0.8836 

0.1600 

1.6601 

0.0729 

0.0289 

0.5476 



ASTRONOMICAL LATITUDES 

PART 111. 

DEFLECTIONS OF THE PLUMB-LINE. 



ASTRONOMICAL LATITUDES. 

ABBBEVIA!I!IONS EMPLOYED TO DENOTE INBTBUMENTS. 

Z, 8. R.Ramsden's Zenith Sector. 

A. C. No. 1.-Astronomical Circle No. 1. 

A. C. No. 2.-Astronomical Circle No. 2. 

Z. 5. No. 1.-Strange's Zenith Sector No. 1. 

Z. S. No. 2.-Strange's Zenith Sector No. 2. 

T. 8. 36.-Troughton and Simms' 36-inch 
Theodolite. 

T. 5. 24 No. 2.-Troughton and Simms' 24-inch 
Theodolite KO. 2. 

T. S. 14 No. 6.-Troughton and Simms' 14-inch 
Theodolite No. 6. 

T. S. 12 No. 2.-Troughton and Simms' 12-inch 
Theodolite No. 2. 

T. 5. 6 No. 1100.-Troughton and Simms' 6-inch 
Theodolite No. 1100. 

Z. T.-Troughton and Simms' Zenith Telescope. 



DEFLECTIONS OF THE PLUMB-LINE. (511) 

TABLE I.-Alphabetical List of all Latitude Stations. 

Nuno of Btrtion 

~ c h o l a  

Agra-group east point 

Agra-group north point 

Agra-group south point 

Agra-group west point 

dgra ~ ~ ~ ~ i -  1st visit 
tude station 2nd 1 ,, 

Agra parade point 

Ahmadpur 

Akampalle 

Akbar 

Akyab 

Alamkhh 

Algi 

Amritsar 

Amsot 

Amiia 

Andhihi 

Ankora 

Aramlia 

Arashkulam 

Badgaon 

Bahak 

Bajrzmara 

Bandfir 

Bangalore Base-line 
N. E. End 

Bangalore Base-line 
8. W. End 

2 
bW 
B W  
Z 
c, 

1 

2 

3 

4 

5 

6 

7 

8 

Reference 
Number 

0 
6 0  
bz 
Ep 
a g  

112 

113 

114 

116 

116 

117 

118 

119 

120 

121 

122 

123 

124 

126 

126 

127 

128 

129 

2dethod of 
Obnenatlon 

Talcott 

Talcott 

Talcott 

Talcott 

Talcott 

'l'alcott 

Talcott 

Talcott 

Talcott 

Sector 

Talcott 

Talcott 

Talcott 

Talcott 

Talcott 

Z. D. 

Talcott 

Talcott 

Sector 

Z. D. 

Sector 

Sector 

Talcott 

Talcott 

Sector 

Sector 

Sector 

htitude 
North 

0 1  

18 15 

27 g 

27 14 

27 6 

27 10 

27 10 

,, 

27 9 

23 36 

17 1 1  

30 54 

20 8 

24 50 

25 30 

31 38 

30 23 

24 o 

2441 

19 25 

24 25 
b 

8 14 

20 44 

3045 

30 46 

1458 

13 5 

13 I 

Longitude 
Eaat of 
Green- 
wich 

O t  

77 2 

78 g 

78 4 

78 3 

77 59 

78 3 

99  

78 4 

77 43 

77 37 

73 20 

92 56 

68 46 

78 24 

74 55 

77 44 

8032 

78 16 

79 39 

75 2 

77 47 

77 39 
78 16 

77 56 

77 3 

77 42 

77 37 

Height 
above 
Mean 

Sea Level 

Feet 

2274 

550 

550 

550 

550 

550 

,, 
550 

1713 

1557 

641 

20 

67 

8j4 

770 

3140 

2113 

1339 

1463 

1532 

55 
1128 

9715 

9681 

1447 

3016 

3126 

2. T. 

2. T. 

2. T. 

2. T. 

Z. T. 

2. 8. No. 1 

Z. T. 

2. T- 

2.5.  No. 1 

2.5. No. 2 

2. T. 

2. T. 

2.  T. 

Z. T. 

2. S. No. 1 

-4 C. KO. 1 

Z.T. 

2. T. 

2. S. No. 2 

A. C. NO. 2 

2. S. NO. 2 

2.8. No. 2 

Z.T. 

2. T. 

Z.S.No.2 

2. S. No. 2 

2.9. No. 2 

4: 
2 2  = 2 

c" j 
$a 

69 

39 

37 

47 

40 

77 

140 

66 

70 

63 

50 

39 

108 

rog 

88 

366 

I 10 

103 

212 

419 

75 
80 

36 

32 

70 

142 

304 

1893 

1898 

1898 

1898 

1898 

1893 

1898 

1898 

1899 

1872 

1901 

1905 

1901 

1902 

1894 

1864 

1899 

1902 

1889 

1869 

1871 

1872 

1903 

1903 

1871 

1870 

1869-70 

m 

2 %  
b - *  

0 :  

$ 2  

75 

39 

43 

43 

qq 

65 

61 

53 

58 

35 

45 

34 

IOI 

60 

32 

94 

102 

66 

71 

70 

41 

37 

34 

34 

38 

qq 

86 



(512) ASTRONOMICAL LATITUDES. 

TABZE 1.-Alphabetical List of all Latitude Stations. 

I 

r 

i! 
S; m c  

. P  

?i 0 0 

18 

83 

64 

74 
68 

31 

72  

38 

78 

74 
12 

85 

62 

71 
86 

39 

80 

85 

75 

105 

36 
32 

go 

34 

38 

70 
108 

74 

53 

o .I 
a c 

.<: " *  a a 
4'" 

'g! 

gz 

197 
108 

252 

75 

134 

5 I 

85 
60 

84 

204 

104 

106 

I 27  

211 

688 

62 

92 

95 

74 

I 15 

46 
57 

100 

408 

54 

74 

124 

80 

54 

Name of Station 

Banog 

BBnsgop4l 

BBnskho 

BhaorBsa 

Bhimsain 

Birond 

Bithnok 

Black Station 

Bolarum 

Bolikonda 

Btimmasandra 

Bost&n 

Budhon 

B urgpaili 

Calcutta 

Charnu 

Chandaos 

Chandipur 

Chanduria 

Ch4nga 

Chanihna 

Charaldhnga 

Chendwhr 

Chikalgurki 

Colhba 

Cuttack 

Daihdhari 

Dalea 

Reference 
Number 

P, 
EM e 
k, 

9 

10 

11 

12 

13 

14 

16 

Latitude 
North 

O ' 

30 29 

28 33 

2650 

24 8 

20  58 

29 15 

27 53 

9 31 

17 30 

1 7  43 

14 o 

28 31 

24 5 

18 54 

22 33 

26 40 

28 5 
2 1 2 7  

25 44 

24 59 

24 7 

24 53 

23 57 

1459 

18 54 

20 29 

24 38 

22 20  

0 
6 5  
L: 
2: 
c g  

130 

131 

132 

133 

134 

135 

136 

137 

138 

1 39 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

Height 
above 
Mean 

SeeLevel 

Peet 

7433 

677 
1870 

1387 

1490 

6967 

774 

346 

1971 

1363 

2005 

758 
1867 

983 

18 

1065 

699 

53 
160 

349 

953 

149 

281 7 

1516 

75 

133 

1867 

1622 

Longitude 
Eaat of 
Green- 
wich 

0 ' 

78 3 

78 34 

7611 

78 3 

79 49 

79 45 

72 42 

78 5 

7834 

79 50 

77 30 

77 33 

78 34 

79 44 

88 24 

72 38 

7754 

87 5 
88 25 

69 54 

7 2  35 

88 26 

85 29 

7714 

72 51 

85 54 

77 42 

82 4 

Inatrnment 

T. S.24No.2 

Z.S. No. 1 

A.C.No.1 

Z. S. No. 1 

Z. S. No. 2 

Z- T- 

Z. S.No. 1 

2. S. No. 2 

Z.T.  

Z. S. No. 2 

Z.S.R. 

Z. S. No.1 

Z. T. 

Z. S. No. 2 

A. C.No. 2 

Z. S. No. 1 

Z.S.No.1 

Z.T. 

2. T. 

Z-T-  

Z. 8. No. I 

Z. Ti 

A. C. No. 2 

Z.S.No.2 

Z. T. 

Z. T. 

Z. S. No. 1 

Z. T. 

Method of 
Ob,enation 

Z. D. 

Talcott 

Z.D. 

Talcott 

Sector 

Talcott 

Talcott 

Sector 

Talcott 

Sector 

Z. D. 

Talcott 

Talcott 

Sector 

Z. D. 

Talcott 

Talcott 

Talcott 

Talcott 

Talcott 

Talcott 
sector 

Talcott 

Z. D. 

Sector 

Talcott 

Talcott 

Talcott 

Talcott 

Year 

1851 

1899 

1866 

1898 

1887 

1903 

1893 

1870 

1893 

1889 

1806 

1900 

1902-03 

1889 

1864-65 

1892 

1900 

1899 

1901-02 

1900-01 

1893 

1901 

1865-66 

1871 

1892 

1899 

1898 

1900 



DEFLECTIONS OF THE PLUMB-LINE. (513) 

TABLE 1.-Alphabetical List of all Latitude Stations. 

* b f e n  tc the mark at the ground level of the Ob8ervatory. 
t Do. do. floor do. do. 

- 0 

E-- 
E M  e 
h 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

26 

Name oE Bhtion 

1st visit 
DBmmgida 

L n d  ,, 
Dhnapa 

Darsawa 

1)ariApur 

Darutippa 

Datairi 

Deem 

Dehra D b  Base-line 
E. End 

Dehra D6n Haig Ob- 
servatory 

Dehra D6n Observa- 
tory (old) 

Deo Dongri 

Dera Din Padh  

Devanirr 

Devaragat 

De warsan 

Dhaigaon 

Dhiinura 

Dhauleshvar 

DhGlipalla 

Didhwa 

Diwai 

1st visit 
Daddagunta 

l2nd ,, 
Dotra 

E tom 

Reference 
Numhar -- 

a % 
2!9 n., E e  z d  
kg - -  

161 

152 

153 

154 

156 

156 

157 

158 

109 

160 

161 

162 

I 

Lstitude 
North 

' 

18 3 

5 9  

1556 

24 37 

21 47 

15 1 

2844 

2415 

30 I 7 

30 19 

30 2 0  

23 2 7  

30 34 

17 1 I 

16 7 
26 16 

1931 

2 0  44 

18 24 
1626 

2451 

19 50 

13 o 

,) 

2 0  41 

26 54 

Instramant 

Z. S. R. 

A. C. NO. 1 

Z.T. 

Z.T. 

Z. T. 

Z. T. 

A.C.No.1.  

z - 9 - N o - 1  

2. 1'. 

Z. T. 

T.S.24Ko.2 

A. C. No. 2 

Z. S. No. 1 

Z. S. No. 2 

Z. S. KO. 2 

2. S. No. 2 

A.C.No.2 

Z. S. No. 2 

Z. T. 

Z. S. No. 2 

Z. T. 

Z. S. No. 2 

2. S. R. 

Z. S. No. 2 

Z. S. KO. 2 

2. 8. KO. 5 

Method of 
Observation 

- 

2. D. 

2. D. 

Talcott 

Talcott 

Talcott 

Talcott 

Z.D. 

Talcott 
~ector 
Talcott 

Talcott 

2. D. 

z. D. 

Talcott 

Sector 

Sector 

Sector 

Z.D. 

Sector 

Talcott 

Sector 

Talcott 

Sector 

Z. D. 

Sector 

Sector 

Sector 

Longitude 
Eaet of 
r e  
wich 

' 

77 43 

,, 

80 o 

79 4 

87 55 

7957 

7741 

7214 

78 I 

78 6 

78 6 

75 35 

7 0  59 

77 44 

77 44 

80 21 

75 15 

77 44 

74 1 2  

80 8 

71 21 

79 35 

77 40 

19 

77 35 

80 42 

Height 
above 
hiran 

Sea Love1 

Feet 

1941 * 
1946t 

150 
1152 

63 

I95 

767 

443 

1958 

2240 

2289 

1727 

490 

1593 

1332 

439 

1553 

1135 

2939 

24; 
212  

967 

3003 

,, 
1140 

429 

Year 

1816 

1840-41 

1891 

1903 

1899 

1891 

1864 

1893 

1892 

1904-05 

1852 

1869 

1894 

1872 

1871 

1885 

1870 

1875 

1892-93 

1889 

1900 

1888-89 

1805-06 

1870 

1875 

1885 

L 
Y"g m b  

n 
0 0 
2 

13 

32 

81 

.so 

93 

I 17 

92 

33 - 
5 

33 

29 

16 

72 

40 

36 

39 

33 

72 

35 

I O I  

. 5 7  
I 16 

74 
16 

46 

35 

29 

0 1 

'2 z 
d .- .-a 
r e  

5.; 
0 "  

3 d o 

205 
1566 

I 72 

188 

106 

121 

446 

74 - 
1 4 

36 

49 

180 

433 

52 

72 

69 
112  

441 

59 
102 

2 1 0  

I I I 

204 

163 

148 

60 

99 



ASTRONOMICAIi LATITUDES. 

TABLE I.-Alphabetical List of all Latitude Stations. 

Reference 
h'umler 

0 

- 5  
az 

E #  2 c  
e e . r  
%I L ( %  

28 

29 

30 

163 

3 1 

161 

33 

33 

3 4 

165 

3 5 

3 6 

Latitude 
h'orth 

' 

2756 

16 8 

(Latitude 

14 I 

24 26 

26 36 

... 

24 I 

19 g 

22 47 

I y 

19 52 

14 17 

I 4 55 

24 2 

30 38 

26 31 

37 16 

28 o 

2618 

zg 31 

3 7 

3 6 

3 9 

-1 0 

41 

4 3 

Name of Ststion 

Garincla 

Gat tinhrhyantippa 

Gogipatri 

Gudali 

Gurhria 

Gfirmi 

G6ru Sikkar See Oriu 

Gurwirni. 

IIalda 

j 1st visit 
Harnha 

/2nd ,, 

H6thbena 

Hijnnavalli 

Hijnn6r 

Huriliong 

Isanpur 

Jalpaiguri 

Jambo 

Jal-6ra 

Jetgarh 

Kaliina 

l ls t  visit 

1GG 

167 

Kalibnpur 

4 z = a - - . -4  

3.: 
). - 
0 2  
0 f 
%"a 

416 

7 2 
on) 

170 

239 

94 

. . . 
360 

60 

24 

432 

To 

I43 

155 

400 

410 

83 

58 
12 I 

421 

1870 

388 

1811 

1529 

320 

242 

87 

84 

t33 

Longitude 
East of 
Oreen- 
wich 

75 4 

77 48 
ob 

80 4 

76 7 

78 33 

... 
82 20 

77 43 

75 36 

y y  

82 4 

75 13 

77 8 

84 24 

76 g 

88 47 

72 34 

80 31 

7421 

/ 77 42 

I 168 

160 

2nd ,, 
.3rd ,, 

4th ,, 
.5th ,, 

r 
a z  
" E  
'Z 

g% 

70 

38 

reaisi 

86 

Go 

46 

... 
30 

Method of 
Obaervw01un 

Z.D. 

Seetor 

relia.ble and 

Talcott 

Z. D. 

Talcott 

... 
2. D. 

Kalibnpur 6th ,, 
K6mlillera 

Khnitlihera 

"" 

1868 

1872 

require 

1891 

1866 

1902 

... 
1866 

Height 
above 
Meau 

SeaLerel 

Feet 

1204 

1225 

servati 

292 

1360 

575 
... 

2083 

1335 

1816 

,, 
2600 

2775 

1579 

1378 

874 

280 

772 

536 

1967 

828 

24 7 

1 y  

I )  

9 )  

9 ,  

3,  

Sector 

2. D. 

Z.D.  

Talcott 

Sector 

Sector 

2. D. 

Z.D. 

TalcotB 

Talcott 

Sector 

Z.D.  

Z. D. 

Z D. 

25. D. 

Z-D. 

Z D. 

Z.D.  

Talcott 

Tnlcott 

Sector 

Ilutramenr 

A.C.No.2 

2. S. No. 2 

ons are not 

2. T. 

A. C. No. 1 

Z. T. 

. . . 
A. C. No. 2 

2. S. KO. 2 

A. C. KO. 2 

A.C.No.2 

2. T. 

2. S. 5 0 . 1  

Z. S. KO. 3 

A. C . ~ o . $  

A. C.Ko. 2 

Z. T. 

2. S. No.1 

Z. S. No. 2 

A.C.Ko.2 

A. C. KO. 2 

1765 

,, 
s 9 - 

11 

,, 
,, 

I 780 

416 

77 42 

I¶ 

$ I  

3 1  

I )  

y J  

Z. S. R. 

A.  C.Ko. 1 

A. C. Xo.2 

A. C.NO. 1 

A.C.No.1 

Z. 5. So.  1 

53. S. 6 0 . 1  

Z.S.Xo.3 
24 o / 77 46 

125 5118028 

1872 

1869 

1869 

1900 

1872 

1871 

1866 

1867 

1902 

1892 

1884 

1868 

3839-40 

1824-25 

1839-40 

1840.41 

1865 

1865 

1899 

1899 

1885 

34 

2 2 

22 

66 

31 

58 

50 

62 

41 

40 

26 

70 

$5 

u7 

36 

32 

80 

60 

79 

67 

32 



DEFLECTIONS OF !IXE PLUMB-LIRE. 

TABLE 3.-Alphabetid List of all Latitude Rations. 

I 

! 

* 
: 
' 

Nune of Btat~oa 

h 
-- - 

- , 
EX 
2 
b 

Rsferst~ee 
u ~ n b r r  

-- 

. 2  
a =  
k=f 
E B  
2 2  

k g  

Netbod of 
Obserruhon 

I 

Ttlcott 

Z. D. 

2. D. 

Z D. 

Z D. 

Talcdt 

'l'alcott 

Sector 

Z.D. 

2. D. 

2;. D. 

Z. D. 

'lMcott 

Z. D. 

Talcott 

2. D. 

Taleott 

Talcott 

Tdcott 

'l'alcott 

'l'aloott 

&ctor 

Qector 

Sector 

sector 

Sector 

!Ralcott 

Latitude 
Earth 

' 

18 30 

25 38 

24 50 

24 5 

23 11 

lg r z  

24 54 

I Q  57 

~8 I I 

25 47 

25 45 

24 37 1 

4A 

45 

46 

47 

48 

49 

50 

5 1 

52 

53 

54 

55 

56 

57 

\ 

Heipht 
&hove 
Mean 

SeaLerel 

Feet 

2610 

1652 

35 
1966 

1625 

2014 

260 

878 

7051 

Longitude 
East of 
Green. 
w ~ c h  

' 

75 46 
76 10 

1 6 7  4 
81 18 

80 2 

82 10 

67 56 

77 43 

27:4918517 

75 21 

77 43 

74 50 

71 56 

lMtrnment 

Z.T. 

A. C. No. 1 

A. C.No. 1 

A. C. No. S 

T. 8. 34 

Z. T. 

2. 'I. 

Z S. KO. 2 

,T,S.GNo 

l 

170 ' Kanheri 

0 g 
s 2 
4 :  
C - 
0 8 

$$ 

103 

239 

1614 

4 0 < ~  

a64 

I04 

LOO 

1-33 

21 

406 

375 

444 

93 

59 
I 10 

429, 

93 

f ir& 

I 10 

36 

164 

7 2 

1 I4 

192 

"75 
"0 

57 

I 
1100 

1951 'A.  c.No. 3 

1487 A. C. No. 1 

1393 A. C. NO. 2 

362 2. T. 

275 I A. C. No. 2 

,, Z. T. 

731 ~4. C. No. 1 

603 2.8. KO. 1 

63 Z.T. 

3115 2.T. 

12509 Z . T .  

458 Z- *. 
1906 2; 5. ?So. S 

2527 Z. 5. NO. 1 

175 Z. S. Xo. 2 

2147 a. s. No. 1 

,, Z. 5. No. 1 

4428 Z. T. 

"W 

1893 

lFM 

1668 

1866-67 

1867 

1900 

1901 

lb7O 

1903 

1870 

1864-65 

1868 

1900 

ISSO 

1803 

1867 

1893 

1901 

lhW 

1903 

1891 

1872 

1872 

1871 

1871 

187% 

1902 

171 

173 

I 8 46 

1~ 

30 22 

2 

;: ... L. 
0 I 
0:: 
21 

108 

62 

34 

50 
22: 

IOO 

go 

50 

4 

65 

96 

74 

92 

59 

103 

50 

74 

98 

94 

34, 

86 

38 

31. 

54 

45r 

3z 

35 

K61llcra 

K:~rachi 

Kar6ra 

liarauncli 

Karh 

Kirotiiol 

KA t pbleiyarn 

74 49 

9 J 

75 3 

173 1 Kaulia 

::3,:if 
1,951 85 I 

5 1  1 / 7 8  13 
I 

14 27 i 79 48 
17 8 77 41 

174 

176 

176 

177 

176 

179 1 

~4 8 

8 10 

LS 15 

a s  

28 52 

Kern 

K t 4  

KiliLmr 

Khitnkharia 

Klihpisura 1st visit 

Khrinpisura 2nd , 
Khirn&Ana 

Kh imr  

K h r i  

Ghundlibolo 

I<iiiarkarrta 

75 I 

77 44 

75 '7 

S* 

88; 18 

180 

I 

181 

Kistama 

Kodangd 

Koranifir 

Kudankulam 

J l a t  visit 
Kundgol 

l2nd ,, 
Ku~seong 



ASTRONOMICAL LATITUDES. 

PA BZE I--Alphabeticat List of all Latitude Stations. 

Loncitude 
East of 
Green- 
wich 

O ' 

78 3 

77 45 

72 2 

77 57 

7745 

80 1 I 

88 24 

80 12 

77 36 

70 42 
88 32 

80 I 7 

85 34 

74 29 

7831 

84 33 

87 8 

77 46 

7335 

74 53 

74 50 

71 29 

97 40 

7327 

78 7 

39 

93 

Latitude 
North 

0 ' 

g 29 

23 9 

29 22 

31 1 

17 7 

21 43 

26 2 

23 30 

24 6 

24 58 

23 57 

13 4 

27 42 

16 47 

26 6 

18 47 

23 54 

rg 3 

1838 

12 52 

16 25 

30 I 1 

16 30 

3355 
30 28 

9 s  

3, 

Heipht 
above 
Mean 

S e n b v e l  

Peel 

347 

1875 

468 

10474 

1815 

1400 

205 

1923 

I 749 

588 

92 

54 

7095 

2613 

1028 

483 

970 

1294 

4121 

186 

2582 

420 

go 

... 
6937 

,, 
,, 
- 

!! 
5% m ,  

% i' 
.a 

g o  

57 
126 

86 

39 

37 

66 

58 

50 

65 

69 

80 

43 

3 

44 

67 

87 

3a 

35 

93 

44 

38 

62 

49 

22 

12 

33 

12 

Name of Statiea 

Ku tiphrai 

U d i  

Liidimsir 

Lambatach 

Lin ganapalle 

Lingm6ra 

Lohslgara 

Lora 

Losalli 

LGnki 

Madhupur 

Madm Observatory 

Mahadeo Pokra 

Majala 

Majhfir 

Ma1 

Malhncha 

Mandrila 

MSndvi 

Mangalore 

Mhvinl16nda 

Mooltan 

Moulmein 

Murree 

1st visit 

3rd 3, 

Yeu 

1870 

1865 

1894 

1903 

1872 

1887 

1902 

1866 

1899 

1900 

1901 

1896-97 

1903 

1872 

1902 

1899 

1865 

1872 

1892 

1872 

1872 

1894 

1906 

1858 

1866 

1867 

1867 

Befernnee 
Number 

3 
5;; a 

6 8 

60 

60 

61 

62 

63 

64 

65 

66 

67 

68 

Method of 
Obserratlon 

o - 
5 c 

.< s 
4 a 
3 .: 
. - a  
0 5 
.4 

2 4  

182 

451 

108 

43 

7 
182 

64 

400 

7 7 

39 

91 

IOI 

I 5 

191 

104 

;oa 

384 

64 

99 

1 7 1  

131 

7 5 

5 2 
I 10 

95 

136 

48 

i 3  
3 
ei j  

182 

183 

184, 

185 

186 , 

187 

188 

189 

190 

191 

192 

193 

194 

195 

I 

2 . 5 .  No. 2 : 

A. C. No. 1 * 

Z. S. No. 1 ,  

Z.T. I 

Z.S.No.21 

Z. 8. No. 2 

Z. T. 

A. C. No. 2 

Z. S. No. 1 

Z. T. 

Z. T. 

Z. S. No. 2 

T. S. 6 No. 
1100 

Z. S. NO. 1 

Z.T. 

Z- !I!. 

A. C. No. 2 

Z. S. No. 2 

Z.T. 

Z. S. No. 1 

Z. S. NO. 1 

Z. S. NO. 1 

Z. T. 

T . S . 3 6  

A. C. No. 1 

A.C.No.1  

A.C.No.2 

Sector 

Z. D. 

Talcott 

Talcott 

Sector 

Sector 

Talcott. 

Z. D. 

Tslcott 

Talcott 

Talcott 

Sector 

2. D. 

Sector 

Talcott 

Talcott 

Z. D. 

Sector 

Tnlcott 

Sector 

Sector 

Talcott 

Talcott 

Z. D. 

Z. D. 

Z.D. 

Z.D. 



DEYLBfXfONS OF rPRE PLUMB-LINE. (61'7) 

TABLE I.-Alphabetica/ Fist of all Latitude Stations. 

t t i tude 
North 

' 

a223 

23 30 

15 6 
15 26 

17 2 

14 52 

2721 

18 17 

2751 

29 53 

15 30 

24 38 

1 1  o 

, , 
24 56 

g 23 

r713 

21 49 

2147 

14 6 

25 27 

1617 

27 13 

17 4 

17 53 
(This 

(Lati 

24 37 

lPunp of Bt.tion 

N a g a r k h b  

NBgarmau 

Namthabad 

Navalk 

Nihlamari 

Nimbhgal 

Kim& 

Nitali 

Noh 

Nojli 

Ongole 

Orh  

jhtvirdt 
Paqhapfiiy am 

land ,, 
PahBrgarh 

Pandalagudi 

P ~ p 5 d i  

Pathueli 

Patna 

Yhvapda 

Pavia 

Paddaptld 

Phallut 

Piqhudi 

Yirmulo 

Port Blair 

Poshkar 

Potenda 

erenpe 
Number 

6 :  

2 2  P 

196 

197 

198 

199 

' 

200 ' 

201 

, 

202 

203 

204 

806 

a06 

Ref 

-" 
P, 
EM 

% 

69 

70 

; 

1 . 
: 

I 

L 

i 
I 

Longitude 
k t  of 
Oreen- 
wlch 

9 ' 

9151 

78 52 

7739 

75 6 

79 46 

77 14 
8032 

76 19 

7741 

77 43 

80 5 

72 48 

7740 

)S 

77 44 

78 8 

81 15 

82 19 

8714 

77 19 

80 47 

7747 

88 3 

7739 

78 38 

station 

tude 

81 o 

71 

72 

73 

74 

76 

76 

77 

78 

99 

80 

83 

Eia 

83 

a 

Method of 
otmmtion 

Talcott 

Talcott 

Z. D. 

Sector 

Sector 

Sector 

Sector 

Talcott 

Z.D. 

2. D. 

Talcott 

Talcott 

2. D. 

Sector 

2. D. 

Sector 

Talcott 

Talcott 

Talcott 

Z. D. 

Sector 

Sector 

Talcott 

Sector 

Talcott 

with the 

unreliable 

Sector 

.. - 

Height 
above 
Mean 

SmLavel 

Peat 

ego 

1940 

1169 

2445 

I 144 

1565 

486 

2289 

710 

929 

250 

4200 

970 

,, 
1641 

21 7 

684 

879 

80 

3022 

481 

1090 

11815 

1869 

no93 

is not 

obser 

993 

Yea' 

1905 

1903 

1811 

1872 

1889 

1871 

1886 

1893 

1864 

1863-64 

1891 

1893 

1806 

1870 

1866 

1870-71 

1894 

1900 

1899 

1805 

1885 

1872 

1902 

1872 

1893-94 

triangu 

and requ 

1885 

+--. 

mment 

Z.T. 

2. T. 

25. S.R. 

2.5. No. 1 

2. 8. No, 2 

2. S.No, 2 

Z.S.No.2 

Z.T. 

A.C.No.1 

A. C. No. 1 

Z. T. 

Z. 8. No. 1 

Z.8.R.  

2.8. No. 2 

A. C. No. 1 

2.8. NO. 3 

Z.T. 

2. T. 

Z.T. 

Ir.  5. R. 

2.5. No. 2 

Z.S.No.2 

2. T. 

Z.S.No.2 

2. T. 

connected 

vations are 

2.8. No. 2 

f 
~f 
,j 
i O 

42 

40 

19 

32 

72 

38 

28 

I 15 

94 

go 

84 

34 33 

20 

48 

g0 

38 

72 

62 

85 
6 

35 
28 

23 

36 

84 

lation) 

ire 

31 

0 m 'a 
5 .g 
Z' 
I! .I 
O S  g$ 

4 1 

121 

170 

127 

21 I 

58 

I rg 

r 18 

401 

495 

167 

84 
66 
188 

143 

365 

65 

73 

6 I 

126 

67 

1 34 

107 

1 4 

62 

89 

revision) 

1 I5 
- 



(518) ASTRONOMICAL LATITUDES. 

TABZE I.-Alphabetical List of all  Latitude Bdions. 

; 

; 

Reference 
Number 

2 
p, 
~ b 4  
2 
rz, 

85 

86 

87 

88 

89 

90 

91 

0 2 

Name of Station 

Prome 

j 1st visit 
Punn~e  

land a s  

Quetta 

RAdhtipuram 

X j p u r  
Rhjuli 

R&hi 

Ramai 

RLimbhgh 

RBmgir 

RBm Tha1 

RfimuApw 

Ran gir 

RBngrai 

Ranjitgarh 

R6wal 

6 ;  
L2 
,5! 
&; 

207 

208 

. 

209 

210 

211 

212 

213 

214 

Instrument 

Z. T. 

Z. S. R. 

2. S. No. 2 

T.S.12No.2 

Z. S. No. 2 

Z. T. 

Z. S. No. 3 

A. C. No. 1 

Z.T.  

T. S. 36 

Z.S.No.2 

A. C. No. 2 

2. S. No. 2 

A. C. No. 2 

2. S. No. 2 

Z.T. 

Z. T. 

Lonpitude 
Jlost of 
Green- 
w ~ c h  

O ' 

95 15 

77 40 

B Y  

67 3 

77 45 

78 8 

79 47 

76 g 

82 1 1  

67 3 

7974 

75 3 
80 31 

79 28 

77 38 

7440 

83 36 

Lntitude 
North 

- 

' 

18 49 

8 g 

a $  

30 12 

8 17 

30 24 

20 13 

29 I 7 

2057 

24 51 

1835 

28 30 

28 22 

24 o 

20 48 

3235 

18 32 

93 

Oh 

Height 
above 
Mean 

Sea Level 

Feet 

1 0 0  

48 

,, 

5500 

167 

3500 

1070 

785 

1313 

... 
1772 

951 

541 

I 184 

1046 

900 

874 

Rewat 

Rojhra 

Salimpur 

Samdari 

jlst visit 
Sangatpur . 

12nd ,, 

SBnjib 

Method of 
Obaervat~on 

Talcott 

2. D. 

Sector 

Z. D. 

Sector 

Talcott 

Sector 

Z. D. 

Talcott 

Z. D. 

Sector 

Z. D. 

Sector 

Z. D. 

Sector 

Talcott 

Talcott 

215 

216 

217 

218 

219 

220 

A. C. No. 2 

Z.T. 

2. S. No.1 

Z. S. No. 1 

A. C. No. 1 

A. C. No. 2 

Z.T. 

I. S. No. 1 

. . . 

Z. S. No. 2 

I 

E 
52 
ra, 
%: 

$% 

31 

18 

42 

a2 

38 

I 8 

84 

64 

52 

1 2  

69 

70 

28 

50 

33 

27 

85 

74 19 

7017 

78 33 

72 37 

75 5 
y y  

8244 

78 35 

. . . 

80 5 

26 54 

2457 

27 47 

25 49 

31 18 

y~ 

1731 

year 

1905 

1809 

1871 

1904 

1871 

1892 

1887 

1866 

1900 

1953 

1889 

1868 

18841-86 

1867 

1872 

1901 

1898-99 

a 0 2 - 
.z 3 
' ' 6  a c 
d.2 

% g .-. 
24 

39 

235 

78 

42 

8 I 

I9 

174 

252 

6 0 ,  

48 

208 

420 

157 

400 

48 

27 

87 

1542 

518 

645 

600 

779 

y y  

2142 

67: 
... 

1409 

Z. D. 

Talcott 

Talcott 

Talcott 

2. D. 

2. D. 

Talcott 

Talcott 

. . . 

Sector 
I 
I 

70 

I 13 

68 

42 

42 

42 

69 

67 

... 

52 

1868 

1900 

1900 

1893 

1867 

1868 

1894 

1900 

. . . 

1886 

Sankrho 128 2 

Sarandipst See Sarey 
Khan 

Snrey Khan 

420 

I27 

90 

72 

579 

. 256 

78 
121 

... 

183 

... 

22 13 

,I 

' 

: 

1 



DEFLECTIORS OF THE PLUMB-LINE. 45193 ' 

TABLE 1.-Alphabetical List of all Latituak Stationa. 

: 

, 

Name of 8trtion 

Sarkkra 

Saugor 

Sawaipur 

Senchal 

Shah pur 

Sh6lakarai 

Siliguri 

Singdwhram 

Siron j Base-line 
N. E. End 

Sirsa 

Sitdphr 

Son6da 

St. Thomas's Mount 

ShranM 

Takalkllera 

Talegaon 

Tanakarakulam 

Thing 

Telu 

Tllikri 

Tl~ob 

Tinsia 

Tir uvendipuram 

Tonglu 

Tiinsalgutta 

Tuagat 

Usira 

Valv6di 

w 

Number 

- d 
P 
EM z a 

95 

96 

97 

98 

99 

100 

101 

102 

1Q3 

104 

105 

106 

107 

Reference 

0 

i E  
BE 
6:  

e g  a, 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

831 

232 

233 

234 

236 

' Xethod of 
' Obmrvahon 

Talcott 

Talcott 

Z. D. 

Talcott 

Z. D. 

Sector 

Talcott 

Talcott 

Tdcott 

Talcott 

Sectm 

Talcott 

Talcott 

Talcott 

2% D. 

Sector 

Sector 

Z. D. 

Talcott 

Z. D. 

Talcott 

' Talcott 

! ZD. 

Tdcott 

Seetor 

Sector 

2. D. 

ZD. 

htitnde 
North 

29 16 

23 50 

29 39 

26 59 

32 2 

g 32 

2642 

17 45 

24 g 

28 55 
21 25 

23 7 
13 o 

24 14 

21 6 

19 I 

8 1 4  

27 53 
2856 

22 I 

26 3 

24 6 

1145 

27 2 

16 18 

16 10 

26 57 

2044 

Height 
above 
Mean 

Sea Level 

Feet 

761 

2033 

697 

8600 

830 

333 

401 

714 

1481 

739 

1237 

250 

250 

1802 

log4 

1233 

176 

2050 

470 

851 

856 

I 776 

... 
roo73 

"33 

1450 

810 

1125 

Longitude 
k t  of 
Green- 
wlch 

78 35 

78 49 

75 6 
88 20 

75 8 

77 59 
8827 

80 59 

77 53 

78 35 

80 22 

72 48 

80 14 

77 43 

77 41 

77 40 

7741 

76 15 

72 17 

75 27 

72 25 

77 21 

7945 

88 8 

77 37 

77 37 

77 40 

7514 

Imtmment 

Z. S .No .1  

Z. T. 

A. 0. No. 1 

Z. T. 

A. C.No.1 

Z. S. No. 2 

Z.T. 

2 .  T. 

Z. S. No. 1 

Z. S. No. 1 

Z. 5. No. 2 

Z. S. No. 1 

Z. T. 

Z. 8. NO. 1 

Z.  8. R. 

Z. S .No-3 

Z S . N o . 2  

A. C. NO. 1 

Z.S.No.1  

A. C. No. 2 

Z. S. No. 1 

Z. S. No. 1 

Z . S . R .  

2. T. 

2 . 8 .  No. 2 

Z.S.No. 2 

A.C.No.1  

A.C.No.2 

2; 
3 2 
.31 A .% 
% z  3 
ga 

84 

rm 

418. 

20 

898 

77 

42 

83 

P .  

86 

' 166 

7 7 

123 

8 I 

414 

64 

5 7 

233 

7 7 

451 

65 

70  
68' 

I 7 

65 

64 

365 

435 

' 

1899 

1903 

1867 

1902 

1866-67 

1870 

1902 

1894 

1898-99 

1899 

1887 

1893 

1890 

1899 

1823-24 

1872 

1871 

1866 

1893-94 

1869-70 

1892 

1899 

1808 

1909 

1872 

1871 

1864; 

1870 

E 

2 
"d * 
0 8  

2% 

70 

33 

50 

19 

40 

40 
I 

33 

69 

82 

74 

65 

47 

78 

72 

24 

34 

36 

60 

68 

74 

39 

60 

8. 

21 

34 

33 

ge 

72 



4 6 w  ~ ~ ~ K ) B O M I C L U ;  ~ b m ~ m m  

fdBI;B L-A/phabstioal List of all Latitude Stations. 

2. T. : 

2.8 .  Mo. 2 I 

Z.T. : 

Z.T. : 

Z.S.No.2' 

2.2. 

Z. S. No. 2 

Z.S.No.2 

Yuwof Bbtioa 

a W 

t 

I 

. 
t 

! 

S g h t  
above ' 

h n  
h b e l  

Fad 

1664 

go 

460 

181 

1439 

200 

1698 

617 

Istitade 
North ' 

' 

17 36 
8 I 2 

2457 
18 I 

19 7 

17 43 

14 48 

1 1  4 

Method of 
Observation 

Talcott 

Sector 

Talcott 

Talcott 

Sector 

Talcott 

Sector 

Sector 

Longituda 
E& of 
t h e n -  
wioh 

' 
79 25 

77 49 

71 5 
83 1 6 .  

7737  
83 22 

77 I 

3753 

1.08 

100 

110 

111 

1894 

1871 

lsOO 

1898 

1872 

1894 

1871 

1870 

236 

, 
237 

238; 

239 
I 

a .) 
e 5 s 

VhnBk4ada 

VijayPpti 
ViFguia 

Y i z a g n p a t a m B ~  
N. End 

Voi 

Waltair 

YGrragunta 

Y Gttirnalai 

78 

qa 

95 

loo 

35 

85 

39 

56 

85 

7 7 
102 

100 

65 

102 

75 

r 71 



DEFLECTIONS OF THE PLUMB-LINE. (521) 

Td BLE 11.-Deflections of the Plumb-line at Latitude Stations arranged alphabetically. 

f 

Name of Station 

Achola 

Agra-group east point 

Agra-group north point 

Agra-group wuth point 

Agra-group west point 

Agra Longitude station 

Agra parade point 

Ahmadpur 

A kam pall8 

Akbar 

Akyab 

Alamkhh 

Algi 

Amritsar 

Amsot 

Amlia 

Andhihri 

Ankora 

Aramlia 

Arastikulam 

Badgaon 

Bahak 

Bajamam 

Bandtir 

Bangalore Baee-line 
N. E. End 

Bangalore Ba8eline 
8. W. End 

Banog 

- d 
w 

{ w  s 

1 

2 

3 

4 

5 

6 

7 

8 

9 

* 

Astronomical 
Latit~lde 

5 A 

0 # II 

18 14 44.87 

27 g 16-21 

27 14 10.31 

27 5 33-95 

27 9 41'43 

27 9 34-62 

27 8 52-18 

23 36 18-42 

17 10 50.39 

30 53 38'53 

20 8 14.87 

24 qg 30-50 

25 29 48-16 

31 38 2-51 

30 na 16-02 

23 59 57'02 

24 41 11-31 

19 24 26.63 

24 25 2.66 

8 13 41-96 

20 44 15-54 

30 4 37-60 

30 45 27'79 

I4 57 44-41 

13 4 53-17 

13 o 36-12 

30 a8 4-18 

Befemnm 
Kulnber 

a 

E g  
a3 
E D  
2 2 
k t  

112 

113 

11 4 

116 

116 

117 

118 

119 

120 

121 

122 

123 

124 

126 

126 

127 

128 

129 

Deflection of 
Plumb-line 
= A - G 

(Northerly ne~atire) 
(Southerly poslttrrj 

a 

- 3-25 
- 4'79 
- 3-79 
- 5-56 
- 4'43 
- 5'31 
- 5-29 
- 2-46 
- 3-57 
- 4-74 
+ 2.01 

- 0'73 
+ 1-97 

+ 3-79 
- 28.84 
+ 0.78 
+ 4'53 
- 8-12 
- 4-61 
+ 2-44 
- 7-52 

-27-62 

-28.41 

+ 2-09 

- 2.88 

- 4-79 
-32'73 

I 

Geodetic Latitude 
= (3 

0 # #/ 

18 14 48-12 

27 g 21-00 

27 14 14-10 

27 5 38.51 

27 9 45-86 

27 9 39'93 

27 8 57'47 

23 36 20.88 

I 10 53'96 

30 53 43'27 
20 8 12-86 

24 49 31-33 

25 29 46-19 

31 37 58.72 

30 22 44.86 

23 59 56-24 

24 41 6-78 

19 24 34.75. 

24 25 7-27 

8 13 39.52 

20 44 23.06 

p 45 5.22 

30 45 56.20 

14 57 42.32 

13 4 56-05 

13 o 40.91 

30 n8 36-91 

Bellion 
in rhlch thr 

station liem 

No. 7 
No. 5 

No. 6 

NO. 6 

NO* 5 

NO. 6 

NO. 6 

No. 7 
No. 7 

NO* 6 

No. 10 

NO. 6 

No. 3 

No. 6 

No. 1 . 
NO. 3 

No. 3 

No. 8 

No. 7 
No. 9 

No. 7 

No. 1 :  

NO. 1 ' 

No. 9 

No. 9 

a .  9 

No. 1 

- -- - 



(522) ASTRONOMICAL LATIITUDES. 

TABLE 11.-Deflections of the Plumb-line a t  Latitude Stations arranged alphabetically. 
. 

Namebf Station 

Bhnsgopsll 

BSnskho 

BhaorSsa 

Bhimsain 

Birond 

Bithnok 

Black Station 

Bolarum 

Bolikonda 

Biimmasandra 

Bosthn 

Budhon 

Burgpaili 

Calcutta 

Chamu 

Chandaos 

Chandipur 

Chanduria 

Chbnga 

Chanihna 

Charaldhnga 

Chendwhr 

Chikalgurki 

Colhba 

Cuttack 

Dai6dhaa-i 

Dalea 

D h a r  g i b  

Ihinapa 

Reference 
Number 

+ 
b+, 
B W  

10 

11 

12 

13. 

14 

15 

16 

. 

Astronomical 
Latitude 

= A  

0 I // 

28 33 23-28 

26 50 2-37 

24 8 5-13 

20 57 28-54 

29 14 29-72 

27 53 24'97 

9 31 4-22 

17 30 7'36 

17 42 29'08 

13 59 42-63 

28 30 54-25 

24 5 8.99 

18 54 3-48 

22 3a 55.58 

26 39 53.44 

28 5 0.71 

21 26 34-03 

25 44 31-93 

24 58 47-25 

24 6 25.39 

24 52 45-36 

23 57 16.82 

14 59 5-16 

18 53 3g*15 
20 28 52.05 

24 38 18.79 

22 19 30-25 

18 3 14-92 

15 55 59-69 
--- 

Geodetic Latitude 
= G 

0 I N 

28 33 28-08 

26 50 7-89 

24 8 3'74 

20 57 35-96 

29 15 14-15 

27 53 22-03 

g 31 1.30 

I7 30 13-41 

17.42 35-82 

13 59 36'34 

28 30 59'64 

a4 5 8-41 

18 54 7-20 

22 32 54-67 

26 39 52.74 

28 5 "59 

21 26 36-99 

25 44 27'47 

, 24 58 47-00 

24 6 36-64. 

24 52 43'95 

23 57 13-75 

14 59 4-53 

18 53 49-48 
20 29 0.68 

24 38 17-59 

22 19 33.62 

18 3 17.35 
15 56 0.14 
-- 

0 

;s 
q z *  
2 3  

130 

131 

132 

133 

134 

136 

136 

137 

138 

139 

140 

141 

142 

143 

144 

146 

146 

147 

148 

149 

160 

161 

I 

Ileflection of 
Plumb-line 
= A - 

(Northerly negative) 
(Southerly pomt~ve) 

I/ 

- 4-80 
- 5-52 

3- 1-39 

- 1-42 
- 44.43 
+ 11-94 
+ 2-92 

- 6.05 
- 6-74 
-t 6-29 

- 5-39 
+ 0.58 
- 3-72 

+ 0.91 
+ 0.70 
- 0-88 
- 2.96 
+ 4-46 
+ 0-25 . 

- I t-25 
+ ~'41 

+ 3-07 

4- 0'63 

- 10'33 
-- 8.63 

4- 1'20 

- 3-37 
-- 2-43 

- 0'45 

9 

Region 
in whlcll the 

#tat1011 11es 
Jri& Tdk I11 

No. 3 

No. 5 

No- 4 

NO. 8 

NO. 1 

No. 5 

NO. 9 

No. 8 

No. 8 

No- 9 

NO. 5 

No. 4 

No. 8 

NO. 3 

Nos tj 

No. 6 

NO. 8 

No* 

No- 5 

No. 1 

NO. 3 

No. 

NO* 7 
NO. 8 

No. 4 

No- 8 

No. 7 
NO- 8 - 



DEFLECTIONS OF THE PLUMB-LINE. (523) 

TABLE I1.-Deflections of the Plumb-line at Latitude Stations arranged alphabetically. 

Name of Station 

Dargawa 

Ilaritipur 

Darutippa 

Datairi 

Deesa 

Dehra D6n Base-line 
E. End 

Dehra D6n Haig Observa- 
tory 

Dehra Dbn Observatory 
(Old) 

Deo Yongri 

Dera Din PanSlh 

Devanrir 

Devaragat 

Dewardn 

Dhaigaan 

Dhhnura 

Dhauleshvar 

Dh6lipalla 

Didtiwa 

Diwai 

Diiddagunta 

Dotra 

Etora 

Garinda 

Gattintir4yaatippm 

Gogfpatri 

Gudali 

Gurslria 

Reference 
Humber 

i 
0 

p H  
s w  :: 

17 

18 

19 

20 

2 1 

2 2 

23 

24 

25 

26 

2 7 

2 8  

29 

30 

3 1 
f 

Astronomical 
Latitude 

= A  

0 # I/ 

24 37 17-32 

21 47 28.82 

15 0 33'52 

28 43 58-67 

24 15 21-15 

30 16 37.26 

30 18 51 -80 

30 19 19-56 

23 26 43-17 

30 33 59'63 

17 10 56-88 

16 6 31-98 

26 15 58-32 

19 30 30-82 

20 44 3.35 

18 25 42-84 

16 25 53-47 

24 51 17.32 

19 49 26-87 

12 59 51-52 

. 20 41 22-25 

26 54 22-63 

27 55 30.05 

16 7 48-95 
(Latitude observations 

14 I 10.65 

24 25 31-98 

ii 
6 2  

*.$ k .  

152 

153 

164 

156 

166 

157 

168 

159 

160 

161 

162 

163. 

Geodetic Latitude 
= G 

0 , I/ 

24 37 13.21 

21 47 27.95 

15 0 36'47 

28 44 4'49 

24 15 29-35 

30 17 7-35 

30 19 28.73 

30 19 57-07 

23 26 47'79 

30 34 1-87 

17 I I  0.43 

16 6 37.27 

26 15 5a-89 

19 30 35-04 

20 44 10-84 

18 25 41-64 

16 25 56-75 

24 51 19.36 

19 49 32-57 

12 59 55-76 

20 41 28-91 

26 54 17-85 

27 55 30.55 
16 ;r 54.81 

are not reliable 

14 e 9.45 

24 2s 32-46 

I 

. : 
I 

! 

, 
. 

' 

I 
I 

: 

. 

; 

: 
j 
I 

, 

I 

, 

, 

; 

I 

Deflection of 
Plumb-line 
= A - 

(Northerly nepafire) 
(Southerly poslt~ve) 

I t  

+ 4-11 
+ 0-87 
- 2'95 
- 5-82 
- 8-20 
- 30.051 
- 36.93 
- 37'5 I 

- 4.62 
- 2-24 
- 3.55 
- 5-29 
+ 5-43 
- 4-22 
- 7'49 
+ 2-20 

- 3-28 
- a-oq 

- 5-70 

- 4.24 
- 6.66 
+ 4.78 
- 0.50 
- 5-86 

and requk 

+ 1-20 

- w48 

1 

Region 
in ,l,,,h the 
stat1011 lien 

ti& Table III 

No. 3 

' No. 3 

No. 8 

No. 5 

NO. 7 
No. 1 

No. 1 

No. 1 

No. 7 
No. 5 ,  

No. 7 
NO. 1 
NO. 3 

No. 7 
No. ? 

No. 7 
No. & 

No. 5 

KO. 8. 

No. 9, 

No, 7 

Na 3 

NO. Eic 

No. 7 

revision)$ 

No, B 

No; 4 



(624) ABTRONOMICAL LATITUDES. 

Td BLB II.-Deflections of the Plumb-line a t  Latitude Stations arranged alphabetically. 

For vJPer of &tru.omkd htitada r# paged (88) and (84). 

Aatronomical 
Latitude 

= A  

0 r i* 

26 36 5-97 

24 128.93 

19 9 24-41 

aa 47 26-71 

19 51 42-60 

14 16 30-76 

14 55 22'20 

24 2 16.74 

30 38 16-03 

26 31 11-44 

27 16 31-94 

27 50.22 

26 18 8.02 

29 30 47-98 

* Station 

23 59 42'89 

25 51 25.97 

18 29 21-84 

25 37 58'75 

24 49 50' 14 
24 4 42-20 

23 10 45-07 

19 12 2-67 

a4 53 44-78 
10 56 36.66 

27 48 25'5 
18 10 45-68 

25 46 41-57 

as 45 I 

Geodetic Latitude 
= G 

0 I r/ 

26 36 3-63 

24 125'71 

19 9 29-38 

22 47 29-91 

19 51 42-34 
14 16 32.46 

14 55 18-96 

24 2 5-99 

30 38 20.01 

26 31 17-39 

27 16 28-88 

27 59 55-94 
26 18 6.39 

29 30 54-70 
of origin 

23 59 44'93 

25 51 20'95 

18 29 30.75 

25 37 59'53 

24 49 50'25 

24 4 42.01 

23 10 40.02 

19 12 5.98 

24 53 46.69 

10 56 35-97 

27 48 58-6 

18 10 48.90 

25 46 35-81 

25 45 15-01 

Name of Station 

-- 

QGrmi 

Gurmhni 

Halda 

Harnha 

Hhthbena 

Hiinnavalli 

Hiinn& 

H urwong 

Isanpur 

Jalpaigwi 

Jambo 

Jar bra 

Jetgarh 

Kalihna 

KaUnpur 

Ktimkl~era 

Khnhkhera 

Kanheri 

Khnkra 

Karachi 

Kartira 

Karaundi 

Karia 

Khrothol 

Ksltpflaiyam 

Kaulia 

Kern 

Keari 

Khsmor 

A 

gw 

@" 

32 

33 

34 

3 6 

36 

37 

38 

39 

40 

41 

42 

48 

441 

46 

46 

47 

48 

49 

60 

61 
L 

Deflection of 
Plumb-line 
= A - C; 

(Sorthrrly neptive)  
( ~ o u t ~ ~ e r ~ y  poaitire) 

I/ 

+ 2-34 

+ 3-22 
- 4'97 
- 3-20 
+ 0.26 
- I ~ 7 0  

+ 3-24 
+ 10.75 
- 3.98 
- 5.95 
+ 3.06 
- 5-72 

+ 1.63 

- 6.72 
... 

- 2-04 
+ 5.02 
- 8-91 
- 0.78 
- 0.11 
+ 0.19 
+ 5-05 

- 3-31 
- 1-91 
+ 0.69 
- 33'1 
- 3.22 
+ 5.76 
- 4-01 

hfemaae 
Number 

2 i; 
ei 
164 

166 

166 

167 

168 

169 

170 

171 

172 

173 

Recrioa 
,I,,,, the 

statton lien 
Fide Tabb 1x1 

No. 3 

No. 3 

No. 7 

NO. 7 

No. 8 

No. 9 

No. 9 

No. 3 

No. 6 

NO. 2 

No. 6 

NO. 2 

No. 4 

No. 2 

No. 4 

NO. 7 
No. 3 

No. 7 
No. 4 

No. 6 

No. 3 

No. 3 

No. 8 

NO. 6 

No. 9 

No. 1 

NO. 7 
No. 4 

No. 6 



TABLE I1.-Deflection of the Plumb-line at ~at i tude Stations amnged alphabetically. 

a 
bcl 
s w  a 

62 

63 

541 

65 

66 

67 

68 

69 

60 

6 1 

62 

Ratarenee 
Number 

a 
R P "  

&I 
174 

176 

176 

177 

178 

179 

180 

181 

182 

183 

184 

186 

186 

187 

188 

189 

190 

191 

192 

Name30f Station 

Khankharia 

Khtinpisum 

KhimliBna 

Khirsar 

Khori 

Khundabolo 

Kidarkanta 

Kistama 

Kodangal 

Koramtir 

Kudankulam 

Kundgol 

Kurseong 

Kutiphi 

U d i  

Lgrdimsir 

Lambatach 

Linganapalle 

Lingmhra 

Lohhgant 

Lorn 

Losalli 

L W  

Madhupur 

Madras Observatory 

Mahadeo Pokm 

Majala 

Majh4r 

Ma1 

Geodetic Latitude 
= G 

0 I M 

24 36 56-19 

18 45 30.65 

30 22 14'82 

28 29 40.91 

25 o 31.53 

19 51 12-90 

31 I 21-71 

14 27 14-56 

I 7  7 57'35 

14 8 6-59 

8 10 21.55 

15 15 15-28 

26 52 5-56 

g 28 44-87 

23 8 44.13 

29 21 41-58 

31 I 8.46 

17 7 16.66 

21 43 3'07 

26 2 12-02 

23 29 41 '53 
24 6 19-17 

24 58 23.15 

23 56 38.97 

13 4 4-17 

27 41 31'5 

16 46 56-8a 

26 6 17.00 

18 47 16-97 

Astronomical 
Latitude 

= A  

0 I I 

24 36 58.17 

18 45 22-60 

30 22 11-74 

28 29 43-75 

25 o 30.60 

19 51 7.03 

31 o 51.58 

14 27 12'28 

17 7 53'74 
14 8 1-71 

8 10 93.41 

15 15 14-46 

26 51 15*05 

9 28 47'09 

23 8 39-10 

29 21 39-83 

31 o 34-38 

17 7 13-40 

21 42 55.36 

26 2 14'17 

23 29 46'30 

24 6 18.19 

24 58 18-73 

23 56 42.82 

13 4 8.97 

27 40 53'6 

16 46 55.45 

26 6 20-30 

18 47 6.75 

Deflection of 
Plumb-line 
= A - 

(Northerly negative) 
(Souti~er~y politme) 

I 

+ 1-98 

- 8.05 
- 3-08 
+ 2-84 
- 0.93 
- 5-87 
-30-13 

- 2.28 
- 3-61 
- 4.88 
+ 1.86 

- 0.82 
-50'51 

+ 2.22 
- 5-03 
- 1-75 
- 34-08 
- 3-26 
- 7.71 
+ 2-15 

+ 4'77 
- 0.98 
- 4-42 
+ 3-85 
+ 4.80 
- 37'9 
- 1'37 

+ 3-30 
- 10.22 

Begion 
in which the 
etetlon lie* 

V* "I 

No. 6 

No. 7 
No. 6 

No. 6 

No. 6 

No. 8 

No. 1 

No. 9 

No- 7 
No. 9 

No. 9 

No. 7 

NO. 1 

No. 9 

No. 7 
No. 6 

No. 1 

No. 7 
NO. 8 

NO. 3 

No. 3 

No. 4 

No. 6 

No. 3 

No. 9 

No. 1 

No. 7 

NO. 3 

No. 8 



(626) ASTBONOMICAL LATITUDES. 

TABZE 11.-Deflections of the Plumb-line a t  Latitude Stations arranged alphabetically. 

. 

. 

' 

, 

. 

. 

Reference 
Number 

4 c 
$I 
& 

63 

M 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

,77 

I 

78 

79 

Name of Station 

Mal6ncha 

Mandbla 

Mtindvi 

Mangabre 

Mtivinb6nda 

Mooltan 

Modmein 

Murree 

Mussooree 

Nagarkhh 

Nhharmau 

Namthabad 

Navaliir 

Nitilamari 

Nimbtigal 

Xirnkh 

Nitali 

Noh 

Nojli 

Ongole 

Oria 

Pachapblaiy am 

Pahirgarh 

Pandalagudi 

Paramp6di 

Pathhidi 

Patna 

Ydvagada 

Pavia 

&i 
L2 

g e  
C r g  

193 

1% 

196 

196 

197 

198 

199 

200 

201 

, 

202 

203 

204 

Astronomical 
Latitude 
= A  

0 I I 

23 54 29-64 

19 2 42.84 

18 37 47.94 

12 52 17-76 

16 25 4-47 

30 10 56-15 

16 30 2-97 

33 54 37'35 
30 27 4-02 

22 22 57-08 

23 30 13-14 

15 5 51-75 
15 25 28-48 

I7 1 25'93 

14 51 56-14 

27 21 8-16 

18 17 2-74 

27 50 53-13 

29 53 14'12 

:5 29 52.87 

24 37 47'63 

10 59 40.81 

24 56 6'47 

9 23 30'55 

17 12 32-63 

21 48 43-06 

21 47 17-28 

14 6 18-80 

25 27 21-18 

Geodetic Latitude 
'= G 

0 8 /I 

23 54 29-02 

19 2 48.24 

18 37 51-11 

1 2  52 14.76 

16 25 4-19 

30 1 0  58.70 

16 29 54.62 

33 54 57'35 

30 27 40.55 

22 22 56-38 

23 30 18-15 

15 5 52.40 

15 25 31-17 

I7 33'63 

14 51 52'43 

27 21 8-09 

18 17 7-16 

27 50 53.08 

29 53 27.76 

15 29 56.85 

24 37 50'96 

10 59 39-88 

24 56 6.92 

g 23 27.69 

17 12 38.28 

21 48 45'96 

21 47 20.83 

14 6 15-39 

25 27 17'39 

Deflection of 
Plumb-line 
= A - 

(Northerly negative) 
(8outherly poait~ve) 

/I 

+ 0.62 
- 5.40 
- 3-17 
+ 3-00 
+ ona8 
- 2,"s~ 

+ 8.35 
- 20'm 
- 36.53 
+ 0-70 

- .5-01 
- 0-65 
- 2.69 
- 7.70 

+ 3-71 

+ 0.07 
- 4-42 
+ 0-05 

- 13-64 
- 3-98 

- 3'33 

+ 0'93 
- 0.45 
+ 2.86 

- 5-65 
- 2-90 

- 3-55 
4- 3-41 

+ 3.79 

Region 
in which bhe 

mtation lies 
Vidr Tnbb III 

NO. 3 

No. 7 

NO. 7 
No. 9 

No. 7 
No. 5 

No. 10 

NO. 1 

NO. 1 

No. 10 

No. 8 

No. 9 

No. 7 

No. 8 

No. 9 

NO. 3 

No. 7 

No. 5 

No. 2 

No. 8 

No. 5 

NO. 9 

No. 4 

No. 9 

NO. 8 

NO. 8 

NO. 8 

NO. 9 

NO. 3 



DEFLECTIONS OF THE PLUMB-LXNE (627,) 

TABLE II.-LkjTections of the Plum 6-line at Latitude Statiom anunged alphab&kally. 

~ a m e  of Station 

Pi3ddapBd 

Phallut 

Pidmudi 

Pirmulo 

Port Blair 

Poehkar 

Potenda 

Prome 

h n n a e  

Quetta 

Udhbpurarn 

Mjpur 
Rajuli 

&%hi 

Itamai 

lUmb6gh: 

RAmgfr 
Ram Thal 

Mmutipur 

Rangir 

Rhgra i  

Ranjitgarh: 

RBwal 

Remat 

Rojhra 

Salirnpur 

Bamdari 

[aangatpur 

Sinjib 

Befmcs 

< 
P 

80 

81 

82 

83 

84 

85 

86 

87 

88 

, 89 

90 

91 

92 

: 93 

94 

+ 

Region 
in nhroh the 

stahon Ire8 

NO. 7 

No. 1 

No. 7 

No. 8 

revision 

No. 3 

No. 10 

No. 91 

N a  6, 

Xo. 9. 

No. 1 

No. 8 

NO. 5. 

No. 8 

?So. 5 

No. 0 

NO. 611 

2' 

No. 3 

No. 7 

Xo. 6 

No. 8 

no. 4 

No, 5 

No, 3 

Noi 5 

NO. 5 

No. 8 
- 

Astronomid 
Latitude 

= A  

0 t U 

16 I 14-13 

27 12 4.30 

17 4 1-06 

17 52 58-32 

This station ie not 

Latitude observa t 

24 37 24'71 

18 49 18-62 

8 9 29.g2 

30 X I  55-82 

8 ~7 1'?5 

30 23 9-15 

20, 12 51-25 

29, 17 20.76 

20 56 50.31 

24 51 20.58 

18 35 26-90 

28 2 9  38-81 

28 22 o? 10 

24 o r9.28 

20 48 7.16 

32 35 6.52 

18 32 4-73 

26 53 54'74 

24 57 26.09 
' 27 46 36-23 

25 48 59-58 

31 17 35-42 
17 31 12-32 

Number 

.i!j 

(" es 
kFi 

206 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

Geodetie Latitude 
= G 

0 W 

16 q 20.38 

27 12 40.86 

17 4 6-05 

17 53 2.81 

connected with the 

Ions are not reliable 

24 37 23-04 
18 49 14-18 

8 9 27'79 

30 P I  57-37 

8 16 5~4.4 

30 23 56.83 

20 ~2 55.45 

29 17 21-28 

20 56 51.47 

nq g r  21-44 

18 35 26-12 

28 29 3 ~ 2 7  

28 22 11.04 

24 o 20.37 

zo 48 14-68 

32 35 ~2.11 

18 32 9'22 

26 53 53'98 

24 57 26-28 

27 46 36.46 

25 48 59-55, 

31 1:7 34-43 

17 31 18-68 

Deflection of 
Plumb-line 
= A 

(Nortllerlg negative) 
(Southerly prtrre) 

I 

- 6.25 
- 36-56 
- 4.99 
- 4.49 

triangulation 

and require 

+ 6 

+ 4-44 

+ 2-13 

- 1-55 

+ 2-31 
-47.68 

- 4-20 

- 0.52 
- 1-16 
- 0.86 
+ 0.78 
- 0.46 
- 10.94 
- 1-09 

- 7-52 

- 5-59 
- 4.49 
+ 0'$ 
- o* rg 
- 0-23 
+ 0'03 
+ 0-99 
- 6.36 



(628) ASTRONOMICAL LATITUDES. 

Td B LE II.-Deflections of the Plum 6-line a t  Latitude Stations amnged alphabetically. 

Geodetic Latitude 
= 0 

It 0 I 

28 2 29.00 

22 12 55-61 

29 15 46-91 

23 49 48.07 

29 39 13.96 

26 59 8.25 

32 I 33-77 

g 32 13.28 

26 41 40.37 

17 45 10.38 

24 8 53-57 

28 54 39-64 

21 24 50.54 

23 7 19.89 

13 0 14-79 

24 I4 20'42 

21 5 56.76 

19 I 26.64 

8 13 55-39 

27 52 59'47 

28 56 11.34 

22 1 2 - 7 7  

26 3 5.85 

24 6 27'97 

1 1  44 37.64 

27 1 53'54 

16 18 6-91 

16 g 51.66 

Deflection of 
Plumb-line 
= A - 

(Northerly negative) 
(Southerly poritire) 

I 

- 0.08 
- 4-95 
- 11-82 
+ 0.64 
- 0.83 
- 35-24 
+ 0-46 
+ 2-25 

- 22'27 
- 1-67 

+ 1.88 

- 9-37 
- 6-71 
- 4.28 
4- 5-85 

+ 0'94 
- 6.59 
- 4-99 
+ 2.11 
+ 0'02 

+ 1-07 

+ 1 ' 1 5  

- "95 
+ 1.08 

+ 5.76 
-42'24 

- 4-55 
- 4.93 

Region 
in which the 
mtatiou lies 

IZ' 

NO. 3 

NO. 8 

NO. 2 

No. 4 

No. 5 

NO. 1 

No. 5 

No. 9 

NO. 2 

No. 8 

No. 4 

NO. 2 

No. 8 

No. 7 

NO. 9 

NO. 4 

No. 7 

No. 7 
NO. 9 

NO- 5 

NO. 5 

N 0 . 7  

NO. 5 

No. 4 

NO. 9 

No. 1 

No. 7 

No. 7 

Astronomical 
Latitude 

= A  

0 I/ 

28 2 28-92 

22 12 50.66 

29 15 35-09 

23 49 48-71 

29 39 13.13 

26 58 33-01 

32 I 34.23 

9 32 15'53 

26 41 18-10 

17 45 8'71 

aq 8 55.45 

. 28 54 30-27 

21 24 43.83 

23 7 15-61 

13 o 20.64 

24 14 21-36 

21 5 50.17 

19 I 21.65 

8 I3 57'50 

27 52 59-49 

28 56 12-41 

22 1 3 . 9 2  

26 3 2-90 

24 6 29-05 

1 1  44 43-40 

27 I 11-30 

16 18 2.36 

16 g 46.73 

Beference 
Number TI Name of Station 
6# 

96 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

E P  e o  
I=, g 

219 

220 

221 

222 

223 

224 

226 

226 

227 

228 

229 

230 

231 

232 

233 

234 

236 

Sankdo 

Sarey Khan 

Sark4ra 

Saugor 

Slrwaipur 

Senchal 

ShLhpur 

Shuakarai 

Siliguri 

SingBw4ram 

Siron j Base-line 
N. E. End 

Sima 

Sithphr 

Sodda 

St. Thomas's Mount 

Shantal 

Takalkllera 

Tdegaon 

Tanakarakulam 

'l'bing 

Telu 

Thikri 

TLob 

Tinsia 

'l'iruvendipuram 

Tonglu 

TGnsalgutta 

Tuagat 



DEFLECTIONS OF THE PLUMB-LINE. (529) 

TABLE II.-Deflections of the Plumb-line a t  Latitude $tations arranged alphabetically. 

Name of Station 

Usira 

Valvtidi 

VtinBkonda 

Vi jay &pati 

VirMa 

Vizagapatam Base-line 
N. End 

Voi 

Waltair 

Y Erra,mta 

YEttirnalai 

Reference 

Region 
in the 

atation lien '" 

No. 5 

N o . 7  

No. 8 

KO. 9 

No. 6 

No. 8 

No. 7 
No. 8 

KO. 9 

NO. I) 

- 

Astronomical 
Latitude 

= A  

0 # It 

26 57 0.50 

20 44 21-27 

1 36 0 . 2 2  

8 12 10.67 

24 56 32-64 

18 o 56.66 

19 7 14-69 

I 7  43 20'44 

14 48 27-31 

1 1  3 52-10 

2! 
H 

g w  
k 

106 

107 

108 

109 

110 

111 

Number 

i $  
a--, 
3: 
sg 

236 

237 

238 

239 

Geodetic Latitude 
= 0 

0 I II 

26 57 6'22 

20 44 27.73 

17 36 6.87 

8 12 '8.34 

24 56 36-13 

18 I 2-93 

19 7 19-89 

I 7  43 29'31 

14 48 ' 23.26 

1 1  3 50-00 

Deflection of 
Plumb-line 
= A - 

(Northerly negative) 
(Southerly poaitioe) 

/I 

- 5-72 

-6.46 

- 6.65 
+ 2.33 

- 3.49 
- 6.27 
- '5.20 
- 8.87 
+ 4.05 
+ 2' 10 



ASTRONOMICAII LATITUDES. 

For the purposes of the next table India has been divided into the ten following 
regions, which are shown on Plate VI. 

Himalaya Mountains 

Plains at the foot of the Himalaya. 

North-East India. 

Central India. 

North-West India. 

Baluchistan. 

Western India. 

Eastern India. 

Southern India. 

Burma. 



DEnECmONS OF m PLUMB-Urn. (631) 

Td BI;B 1II.-Deflections of the Plumb-line at Latitude Stations armnged according to Region's. 

Region No, 1.-Himalaya Mountains. 

$ 
bw 
:M 
& 

2 

9 

18 

I 

67 

68 

Mean deflection of the plumb-line for stations of Region No. I . ,.. - - - 35-29 

Name of Station 

h s o t  

Bahak 

Bajamara 

Banog 

Birond 

Dehra D6n Base-line E. End 

Dehra Dirn Haig Observato y 

Dehra D6n Obaervatoy (Old) 

Kaulh 

Kidarkan ta 

Kurseong 

Lambatach 

Mahadeo Pokra 

, Murree 

Mussooree 

Phallut 

Rhjpur 
Senchal 

Tonglu 

Reference 
Number 

6:  
&2 

a: 
k g  

128 

129 

133 

156 

137 

173 

179 

181 

183 

190 

205 

209 

823 

235 

Astronomical 
Latitude 

= A  

0 # N 

30 22 16.02 

30 44 37'60 

30 45 27'79 

30 28 4-18 

29 I4 29'72 

30 16 37.26 

30 18 51.80 

30 19 19-56 

27 48 25'5 

31 o 51-58 

26 51 15-05 

31 o 34.38 

27  40 53'6 

33 54 37'35 

30 27 4-02 

27 12  4-30 

30 23 I 

26 58 33-01 

27 I 11-30 

Geodetic Latitude 
= G 

0 # #I 

30 22 44-86 

30 45 5.22 

30 45 56-20 

30 28 36.91 

29 I5 14-15 

30 1 7-35 

30 19 28-73 

30 I9 57'07 

27 48 58-6 

31 I 2 1 - 7 1  

26 52 5-56 

31 I 8-46 

27 41 31'5 

33 54 57'35 

30 27 40'55 

27 12 40'86 

30 23 56-83 

26 59 8-25 

27 1 53'54 

Deflection of 
Plumb-line 
= A - 

(Northerly negutire) 
(tloutherly p i t ive )  

N 

- 28.84 

- 27-62 

-28'41 

- 32.73 

- 44'43 

- 3 0 - q  

-36-93 

-37'51 

- 33'1 

- 30.13 

-50-51 

- 34-08 

- 37'9 

- 20-00  

- 36'53 

- 36-56 

-47-68 

-35.24 

- 42.24 

' 



(638) ASTflONOMICAL LATITUDES. 

TABLE III.-Deflections of the Plumb-line at Latitude Stations arranged aceonling to Regions. 

Region No. 2.-Plains at the foot o f t  he Himalaya. 

Mean deflection of the plumb-line for stations of Region No. 2 - - - 10.90 

Name of Station 

Jalpaiguri 

Jarfira 

Kaliana 

Nojli 

R,tirnutipur 

S a r M  

Sili,gui 

Sirsa 

Astronomical 
Latitude 

= A  

0 I I 

26 31 11.44 

27 59 50'22 

29 30 47'98 

29 53 14-12 

28 22 0'10 

29 15 35.09 
26 41 18.10 

28 54 39'27 

Beference 
Number 

- s 
F C C  

f iw 

2 

39 

41 

74 

90 

Geodetic Latitude 
= G 

0 r II 

26 31 17-39 

27 59 55'94 

29 30 54'70 

29 53 27'76 

28 22 11-04 

29 15 46-91 

26 41 40.37 

28 54 39'64 

@ 

k %  

166 

221 

224 

287 

Deflection of 
Plumb-line 
= A - 

(Northerly newire)  
(Southerly positive) 

II 

- 5-95 
- 5'72 
- 6.72 
- 13'64 
- 10'94 
- 11-82 
- 22-27 
- 9'37 



DEFLECTXONS OF THE PLUMB-LINE. (688) 

!CdBLE IIX-Deflections of the Plumb-line at  Latitude Stations armnged according to Regions. 

Regidn No. 3.-North-East India. 

Name of Station 

I I I Deflection of 
Astronomical Plumb-line W e t i c  Latitude = A - Latitude = G 

P A  (Northerly negatir~ 
(Southerly poaitive 

13 1 1 Calcutta I 22 32 55-58 1 22 32 54-67 ( + 0*91 

14 

2 2 

2 7 

61 

63 

72 

162 

153 

79 

844 

91 

Chendwk 

Dargawa 

Darihpur 

Dewarb 

E tom 

188 

191 

, 

Lora 
Madhupur 
Majh4r 
Mallincha 
E u  

216 

219 

Pavia 
Potenda 
Ran& 
Salimpur 

Mean deflection of the plumb-line for stations of Region No. 3 ... = + 2-52 
Sankr4o 

25 27 21'18 i 

24 37 24-71 
24 0 19'28 

27 46 '36.23 

28 2 28-92 

25 27 p7'39' 

24 37 23-04 

24 0 20'37 

27 46 36-46 

+ 3'79 

+ 1-67 
- I 'Og 

- 0- 23 
28 2 29.00 - 0.08 



AS'J!EOPr'OhJICAL LATITUDES. 

TABLE IIL-Deflections of the Plumb-line at Latitude Stations arranged according to Regions. 

Region No. 4.-Central India. 

* For ydue8 of A&wnomical Latitude ass pagee (33) and (34). 

. 

Deflection of 
Plumb-line 
= A - 

(Northerly newire)  
(Southerly positive) 

tt 

+ 1-39 

+ 0'58 
+ 1-20 

- 0.48 
+ 1-63 

. .- 
- 0'78 
f 5.76 

- 0.98 
- 0.45 
+ 0.76 
$- 0.64 

+ 1-88 

+ 0'94 
+ 1-08 

Mean deflection of the plumb-line for stations of Region No. Ld ... = + 0.94 

Astronomical 
Latitude 

= A  

o 1 I/ 

24 8 5-13 

24 5 8-99 

24 38 18-79 

24 25 31-98 

26 18 8-02 

* Station of 

25 37 58-75 

25 46 41'57 

24 6 18-19 

24 56 6'47 

26 53 54'74 

23 49 48-71 

24 8 55'45 

24 14 21.36 

24 6 29-05 

Name of Station 

Bhaorhsa 

Budhon 

DaiBxihari 

Gurhria 

Jetgarh 

Kalunpur 

K8nkra 

Kesri 

Losalli 

Pahhrgarh 

Rewat 

Saugor 

Sironj Base-line N. E. End 

SliranU 

Tinsia 

Reference 

Geodetic Latitude 
= G 

o I I/ 

24 8 3'74 

24 5 8-41 

24 38 17-59 

24 25 32-46 

26 18 6-39 

origin 

25 37 59'53 

25 46 35-81 

24 6 19.17 

24 56 6-92 

26 53 53-98 

23 49 48-07 

24 8 53'57 
24 14 20'42 

24 6 27-97 

Number 

- s 
pH 
E,W 
6 

31 

40 

42 

44.1 

60 

76 

93 

ki 
5: 
& $  

131 

138 

149 

168 

186 

222 

226 

231 

234 



DEFLECTIONS OF THE PLUMB-LINE. 

TABLE III.-Dejection8 of the Plumbline at Latitude Stations arranged accoding to Region8. 

Region No. 6.-North-West India. 

: 

' 

Name of Station 

Agra-group east point 

Agra-group north point 

Agra-group south point 

Agra-group west point 

Agra Longitude station 

A,% parade point 

Akbar 

Alamkhhn 

Amritsar 

BBnskho 

Bithnok 

Bosthn 

Chamu 

' Chandaos 

Chhnga 

Datairi 

Dera Din Panah 
Didhwa 

Garinda 

Isanpur 

Jambo 

Karachi 

KBrothol 

Khhmor 

Khankharia 

Khim69Lna 

Khirsar 

Khori 

- 
Reference 
Number 

+ 
b+, 
a w  
C 

10 

17 

28 

38 

45 

61 

53 

Deflection of 
Plumb-line 
= A - 

(Northerly negative) 
(8outherly positive) 

- 4:79 
- 3-79 
- 5-56 
- 4'43 
- 5'31 

- 5-29 
- 4'74 
- 0'73 

+ 3'79 
- 5-52 

+ 2'94 

- 5'39 
+ 0'70 
- 0.88 
+ 0'25 

- 5.82 
- 2.24 
- 2.04 
- 0'50 
- 3.98 
+ 3-06 
- o.' I I. 

- I .g~ 

- 4.01 
+ 1.98 

- 3-08 
+ 2.84 
- 0-93 

Astronomical 
Latitude 

= A  

2; 4 16~21 
27 14 10.31 

27 5 32'95 

27 9 41'43 

27 9 34-62 

27 . 8 52-18 

30 53 38'53 

24 49 30'50 

3' 38 2-51 

26 50 2-37 

27 53 24'97 

28 30 54'25 

26 39 53'44 

28 5 0.71 

24 58 47-25 

28 43 58-67 

30 33 59'63 

24 51 17.32 

27 55 30'05 

30 38 16.03 

27 16 31.94 

24 49 50'14 

24 53 44'78 

25 45 1 1 0 0  

24 36 58-17 

30 22 11-74 

28 29 43-75 

25 o 30.60 

O 

& a  
2; "' 
2 %  
ag 

113 

114 

115 

116 

117 

118 

120 

122 

124 

134 ' 

137 

140 

141 

144 

168 

161 

167 

172 

174 

176 

177 

Geodetic Latitude 
= G 

/I 

2; 6 21.00 

27 14 14-10 

27 5 38-51 

27 9 45'86 

27 9 39'93 

27 8 57-47 

30 53 43'27 

24 49 31'23 

31 37 58-72 

26 50 7-89 

27 53 22'03 

28 30 59'64 

26 39 52'74 

28 5 "59 

24 58 47-00 

28 44 4-49 

30 34 1-87 

24 51 19-36 

27 55 30'55 

30 38 zo.01 

27 16 28.88 

24 49 50'25 

24 53 46-69 

25 45 15.01 

24 36 56.19 

30 22 14-82 

28 29 40.91 

25 o 31.53 



W 6 )  A8mONOmuAfr LATf'PtflblJB. 

. ,  PIBkiE IIX-Defibtion8 of the P/umb-line at Latitude 8faf;ons arranged acooniing to Regions. 

Region No. 6.-.North-West India.--(Continued). 

Nme of Station 

Uidirnsir 

~~ 
MooltaP 

Aetronomid 
Latitude 

= A  

o P Y 

29 21 39-83 

24 58 18-73 

30 10 56'15 

27 50 53.13 

24 37 47'63 

29 17 20.76 

24 51 20.58 

28 29 38-81 

39 35 6-52 

24 57 26-09 ' 

25 48 59-58 

31 I 7  35'42 

29 39 13-13 

32 134'23 

27 52 59'49 

28 56 12'41 

26 3 2-90 

26 57 0-50 

24 56 32'64 

stations of Region No. 

Lf 

- 
p-d 
~$4 
Z 

-86 
Number 

a 
g e  
hi 

182 

187 

194 

Region No. 6.-Baluchistan. 

I , .  I 

Gmdetio Latitude 
= G 

o P a 

29 QI  41-58 

24 58 23-15 

'30 10 58-70 

27 50 53-08 

24 37 50'96 

29 17 21-28 

24 51 21-44 

28 29 39.27 

32 35 12-11 

24 57 26.28 

25 48 59'55 

31 7 34'43 

29 39 13-96 

32 133'77 

27 52 59'47 

28 56 ir-34 

26 3 5-85 

26 57 6-28 

24 56 36.13 

5 ... =f 

73 

87 

88 

89 

94 

96 

96 

101 

lo6 

a 

- 1 '55 

0 I U 

208 Quetta 30 1 1  55-89 

Deflection of 
Plumb-line 
A - 

( ~ ~ ~ t h ~ ~ ~ ~  nn,ptim) 
,JOU harly porrt TO) 

a 

- 1.75 

- 4-43 
- 2-55 

+ 0.05 
3'33 

- 0.52 
- 0.86 
- 0-46 
- 5'59 
- 0.19 
+ 0'03 
+ 0'99 
- 0'83 
+ 0.46 
+ 0'02 

+ 1-07 

- 2-95 
5-72 

- 3'49 
- I -82 

201 

213, 

215 

217 

, 

, 

232 

233, 

- 

0 r a 

30 1 1  57-37 

Noh 

Oria 

Rakhi 

BStnbhgh 

R h  Thal 

Ranjitgarh 

Rojhra 

Saxhdari 

Sangatpur 

Satvaipur 

Shkhpur 

Thing 

Telu 

Thob 

237 Viriria 

l IJaira 

Mean deflection of the plumb-line for 



DEFLECTIONS OF THE PLUMB-LINE. (537) 

TABLE III.-Deflections of the Plumb-line a t  Latitude Stations arranged according to Regions. 

Region No, 7.-Western India. 

i 0 

bw 
!w 
$ 

1 

3 

6 

16 

19 

20 

2 1 

23 

24 

26 

29 

33 

34 

49 

62 

5 4 

67 

59 

60 

Name of Station 

Achola I 

Ahmadpur 

Akampalle 

Aramlia 

Badgaon 

Chaniana 

C0l6ba 

Dharg ida  

Deesa 

Deo Dongri 

Devanlir 

Devaragat 

Dhaigaon 

Dhhnura 

Dhauleshvar 

Dotrn 

Gattinhhyantippa 

Halda 

Harnha 

Kkmkhera 

Kanheri 

Kem 

Khhpisura 

Kodangal 

Kundgol 

U d i  

Lingaaapalle 

Beference 
Number 

t i  a- 
e P  
2 %  
E g  

112 

119 

145 

141 

155 

169 

169 

170 

1'76 

Deflection of 
Plumb-line 
= A - 

(Northerly negative) 
(Boutherly poritrre) 

II 

- 3-25 

- 2 -46 

- 3'57 
- 4-61 
- 7-52 

- 1 1 - 2 5  

- 10'33 
- 2'43 
- 8-20 
- 4-62 
- 3-55 

- 5 ' 29 
- 4-22 
- 7'49 

+ 1 - 2 0 '  

- 6.66 
- 5-86 
- 4'97 
- 3.20 

- 2-04 
- 8-91 
- 3-22 
- 8-05 
- 3-61 
- 0.82 
- 5-03 

- 3-26 - 

Astronomical 
Latitude 

= A  

o I I/ 

18 14 44.87 

23 36 18-42 

7 10 50'39 

24 25 2.66 

20 44 15-54 

24 6 25-39 

18 53 39-15 

18 3 14.92 

24 15 2 1 - 1 5  

23 26 43-17 

17 1 0  56.88 

16 6 31-98 

19 30 30.82 

20 44 3.35 

18 25 42-84 

20 41 22-25 

16 7 48.95 

'9 9 24-41 

22 47 26-71 

23 59 42-89 

18 29 21-84 

18 10 45-68 

18 45 22-60 

'7 7 53.74 

15 15 14.46 
23 8 39-10 

17 7 13-40 

Geodetic Latitude 
= G 

o I a 

18 14 48.12 

23 36 20.88 

I 7  10 53-96 

24 25 7-27 

20 44 23-06 

24 6 36-64 

18 53 49'48 

18 3 17-35 

24 15 29-35 

23 26 47-79 

17 1 1  0'43 

16 6 37.27 

19 30 35-04 

20 44 10.84 

18 25 41.64 

20 41 28-91 

16 7 54-81 

19 9 29-38 

22 47 29-91 

23 59 44'93 

18 29 30'75 
18 ro 48-90 

18 45 30.65 

'7 7 57'35 

15 15 15-28 

23 8 44-13 

17 7 16-66 



(638) ASTBONOMICAL LATITUDES. 

TABLE III.--Deflec fions of the Plum 6-line a t  Latitude Stations arranged according to Regions. 

Region No. 7.-Western I nd ia.-(Cbntkeced). 

Mean deflection of the plumb-line for stations of Region No. 7 ... - - - 4.65 

Aet ronomical 
Latitude 

= A  

0 I I 

16 46 55-45 

lg 2 42-84 

18 37 47'94 

16 25 4-47 

15 25 28-48 

18 17 2-74 

16 17 14.13 

17 4 1-06 

20 48 7-16 

23 7 15.61 

91 5 50.17 

19 r 21.65 

22 I 3-92 

16 18 2.36 

16 g 46.73 

zo 44 21.27 

19 7 14-69 

Name of Station 

Majala 

Mandtila 

Mandvi 

Mhvinh6nda 

Navaliir 

Nitali 

PEddap4d 

Pialmudi 

RBngrai 

Sontida 

Takalkhera 

Talegaon 

Thikri 

Tiinsalgutta 

Tuagat 

Valvhdi 

Voi 

$ 
b-, 
5 W  
& 

62 

64 

66 

70 

80 

81 

92 

98 

99 

102 

lo4 

106 

107 

109 

Refrrence 
Number 

& a  
k3 

$ 5  
ccq 

193 

199 

229 

Geodetic Latitude 
= G 

0 f I 

16 46 56-82 

19 2 48.24 

18 37 51.11 

16 25 4-19 

15 25 31-17 

18 17 7.16 

16 17 20.38 

17 4 6-05 

20 48 14-68 

23 7 19.89 

21 ' 5  56-76 

19 I 26.64 

22 I 2-77 

16 18 6.91 

16 g 51-66 

20 44 27.73 

19 7 19-89 

Deflection of 
Plumb-line 
= A - G  

(Northerly negative) 
(Southerly positive) 

I/ 

- 1-37 

- 5-40 
- 3'17 
+ 0.28 
- 2.69 
- 4-42 
- 6-25 
- 4'99 
- 7'52 

- 4-28 
- 6.59 
- 4-99 
+ 1-15 

- 4-55 
- 4-93 
- 6-46 
- 5'20 



DEFLECTIONS OF THE PLUMB-LINR (539) 

TABLE I11.-Deflections of the Plumb-line a t  Latitude Stations arranged accoding to  Regions. 

Region No. 8.-Eastern India. 

Reference 

127 

132 

135 

,136 

139 

142 

148 

150 

151 

154 

160 

162 

165 

171 

178 

184 

192 

197 

198 

200 

202 

203 

Name of Station 

Ankora 

Bhf msain 

Bolanun 

Bolikonda 

Burgpaili 

Chandipur 

Cuttack 

Dalea 

Dhapa 

Darutippa 

Dhfilipalla 

Diwai 

Hiithbena 

Karia 

Khundabolo 

Lin,c;mBnr 

Ma1 

NBharmau 

Nihlamari 

Ongole 

Parampfidi 

PathtUdi 

Astronomical 
Latitude 

= A  

Oeodetic Latitude 
= G 

Deflection of 
Plumb-line 
= A - G  

(Northerly negative) 
(Southerly podtive) 

I .  

- 8-12 
- 7'42 
- 6-05 
- 6.74 
- 3'72 

- 2.96 
- 8-63 
- 3'37 
- 0'45 
- 2-95 
- 3'28 
- 5'70 
+ 0.26 
- 3'3' 
- 5-87 
- 7'7' 
- 10 '  22 

- 5'0' 
- 7-70 

- 3-98 
- 5-65 
- 2.90 



( 6 W  ASTRONOMICAL L ATITUDBS. 

TBBLB III.-Deflections of the Plumb-line at  Latitude Stations arranged according to Regions. 

Region No. 8.-Eastern India.-(Contirawd). 

Reference 

Mean deflection of the plumb-line for stations of Region No. 8 ... - - - 4- 86 

Name of Station 

Patna 

Pirmulo 

Rhjuli 

Ramai 

R h g i r  

Rgwal 

Shjib 

Sarey Khan 

Singiiw6ram 

SitBp6r 

Vhnakonda 

Vizagapatam Base-line N. End 

Waltair 

- d 
P 

kl 

Number 

k g  a, 
E e  
2 %  
F r z  

204 

206 

210 

211 

212 

214 

218 

220 

226 

228 

236 

238 

239 

Astronomical 
Latitude 

= A  

0 I II 

21 47 17-28 

17 52 58'32 

20 12 51.25 

20 56 50.31 

18 35 26-90 

18 32 4-73 

17 31 12.32 

22 1 2  50.66 

17 45 8.71 

21 24 43'83 

17 36 0.22 

18 o 56.66 

I 7  43 20.44 

Geodetic Latitude 
= Q 

0 r I/ 

21 47 20.83 

17 53 2-81 

20 12 55-45 

20 56 51-47 

18 35 26-12' 

18 32 9-22 

17 31 18-68 

22 12 55-61 

17 45 10.38 

21 24 50.54 

17 36 6.87 

18 I 2-93 

I 7  43 29-31 

Deflection of 
Plumb-line 
= A - 

(Northerly negative) 
(Boutherlj poritiie) 

I# 

- 3-55 

- 4'49 
- 4-20 
- I. 16 

+ 0.78 
- 4'49 
- 6.36 
.- 4-95 

- I -67 

- 6.71 
- 6.65 
- 6.27 
- 8-87 



DEFLECTIONS OF THE PLUMB-LINE. ( 6 4 4  

TABLE II1.-Deflections of the Plumb-line a t  Latitude Stations arranged accoding to Regions. 

Region No. 9.-Southern India. 
9 

Deflection of 
Plumb-line 
= A - 

(Northerly negative) 
(Southerly pus~tive) 

/t 

+ 2'44 

+ 2'09 

- 2.88 

- 4'79 

+ 2-92 

f 6-29 

+ 0'63 

- 4'24 

+ 1.20 

- I - 7 0  

+ 3-24 

4- 0'69 

- 2-28 

- 4-88 

+ 1-86 

+ 2 - 2 2  

+ 4'80 

4- 3-00 

- 0'65 

3-71 

4- 0'93 

+ 2.86 

+ 3'41 

+ a-13 

f aU31 

+ 2'25 

+ 5'85 

Geodetic Latitude 
= G 

0 I I/ 

8 13 39-52 

14 57 42-32 

I3 4 56 05 

13 o 40.91 

g 31 1-30 

I3 59 36 34 

14 59 4'53 

12 59 55-76 

'4 1 9.45 

14 16 32.46 

14 55 18.96 

1 0  56 35-97 

14 27  14-56 

14 8 6.59 

8 io 21-55 

g 28 4-4-87 

13 4 4-17 

12 52 14-76 

'5 5 52-40 

14 51 52'43 

lo 59 39-88 

g 23 27-69 

14 6 15'39 

8 g 27b79 

8 16 59\44 

g 32 13\28 

13 0 14-19 

; 

. 

Astronomical 
Latitude 

= A  

0 I II 

8 I3 41'96 

'4 57 44-41 

I3 4 53'17 

13 o 36.12 

9 31 4-22 

13 59 42.63 

14 59 5-16 

12 59 51-52 

14 I 10.65 

14 16 30.76 

14 55 2 2 - 2 0  

ro 56 36.66 

14 27 12-28 

14 8 1 - 7 1  

8 10 23-41 

g 28 47-09 

I3 4 8-97 

1 2  52 17-76 

15 5 51-75 

14 51 ~ 6 ~ 1 4  

10 59 40.81 

9 23 30'55 

14 6 18-80 

8 9 Q9'92 

8 10 ''75 

9 32 15-53 

,13 o 10.64 

Name of Station 

Aras6kulam 

Bandfir 

Bangalore Base-line N. E, End 

Bangalore Base-line 5. W, End 

Black Station 

Biimmasandra 

Chikalgurki 

Dijddagunta 

Guddi 

Hiinnavalli 

HijnnGr 

KStpBlai yam 

Kistama 

Koramrir 

Kudankulam 

Kutiphrai 

Madras Observatory 

Mangalore 

Namt habad 

Nimbhgal 

Pachaptilaiy am 

Pandalagudi 

Y5vagada 

Punnm 

Rtidh tipuram 

Shaakarai 

St. Thomas's Mount 

- 
0 

EM 
2 " 

4 

6 

7 

8 

11 

12 

15 

25 

3 5 

3 6 

48 

55 

5 6 

5 8 

66 

69 

71 

75 

77 

7 8 

85 

86 

07 

Reference 
Number 

Q a e ,  
a-, 
6' 
2 ;  
F p  

163 

180 

189 

280 



(542) A8TBOAOkCICAL LATITUDES. 

T.4 B LE III .-Deflections of the Plum 6-line a t  Latitude Stations arranged according t o  Regions. 

Region No. 9.-Southern India.-(Continued). 

Beference 
Number 

Name of Station 

Tana,karakulm 

Tiruvendipuram 

Tijaytipati 

Y Grragunta 

Y Ettirnalai 

- d 
b, 
Ei# 
2 

100 

103 

108 

110 

111 

fii a, 
6 s  

f! 

Mean deflection of the plumb-line for stations of Region No. 9 ... = + 1.56 

Region No. 10.-Burma. - 

Astronomical 
Latitude 

= A  

0 1 I/ 

8 13 57'50 

1 1  44 43'40 

8 12 10.67 

14 48 a7-31 

1 1  3 52- 1 0  

121 

195 

196 

207 

Geodetic Latitude 
= G 

0 I # 

8 13 55'39 

1 1  44 37'64 

8 12 8.34 

14 48 23-26 

1 1  3 50.00 

Mean deflection of the plumb-line for stations of Region No. 10 . . . = + 3-88 

0 I I# 

20 8 12-86 

16 29 54.62 

22 22 56.38 

18 49 14.18 

-I 

Deflection of 
Plumb-line 
= A - 

(Xortherly negative) 
(Southerly por~tive) 

# 

+ 2-11 

+ 5-76 
+ 2-33 

+ 4.05 
+ 2-10 

Akyab 

Moulrnein 

Nagarkhh 

Prome 

a 

+ 2-01 

+ 8-35 
+ 0.70 
+ 4-44 

0 # 1) 

20 8 14-87 

16 30 2-97 

22 22 57.08 

18 49 18-62 



DEFLECTIONS OF THE PLUMB-LINE 

a 

Abstract of Table III. 

Region 

No. 1. Himalaya Mountains ... 
No. 2. Plains at the foot of the Himalaya 

No. 3. North-East India ... ... 
No. 4. Central India ... ... 
No. 6. North-West India ... . 
No. 6. Baluchistan . . . ... 
No. 7. Western India ... ... 
No. 8. Eastern India ... ... 
No. 9. Southern India ... ... 
No. 10. Burma ... ... . . . 

*" Of 
Stations 

19 

8 

29 

14 

47 

1 

44 

35 

3 2 

4 

Mean 
Deflection 

of Plumb-line 

H 

- 35-29 
- 10.90 
+ 2'52 

+ 0'94 
- 1-82 

1'55 

- .4*65 
- 4.86 
+ 1-56 

+ 3-88 
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No. 1. 
ON DEFLECTIONS OF THE PLUMB-LINE IN INDIA. 

BY REV. 0. FISHER, M.A.. F.Q.S.. 

Em. F e l h  of J r n u  CoUegr, Cambridge, and of King'r Oollega, Lordor. 

I n  the Report of 1901" on the attraction of the Himalaya Mountains upon the plumb-line in India certain 
anomalies of deflection are described, which require to be acconnted for: and in the Philosophical Magazine for January b 

1g@& I published an article in which I claimed to have shown, that the chief of them may be explained upon the 
hypothesis of uisostacy" of the earth's crust. The following note is an amended and somewhat abridged edition of 
that article. 

Prefixed to the Report is given a cross-section of outer Himalayan ranges on the meridian of 77' 25', to the scale 
of one inch to four miles. This wss constructed by Colonel St. G. C. Gore, R.E., Surveyor General of India. It 
appears from this section that through a distance of 1% miles the summits rise fairly regularly from the plains to a 
height of 18,000 feet. Now according to the maps the ranges in this meridian appear to be inclined at about PO0 to the 
prime vertical. Since then the length of the meridian cross-section is 1% miles, that of the section perpendicular to the 
ranges will be about 95 miles. These outer ranges may therefore, arc far as their attraction is concerned, be taken as 
approximately represented by an inclined plane, or slope, whose base is 95 miles and height 3.3 miles. 

Beyond these ranges lies the Tibetan plateau, estimated to be on an average three miles high and 400 miles across. 
To facilitate calculation I suppose the entire area to be rectangular, and to extend to an equal distance on each side of the 
meridian of the station. Pratt estimated the area to be equal to that of a circle of radius 335 milest. This would make 
the length of the rectangular area about 880 miles. I suppose this maas to have been accumulated out of the compl.ession 
of a crust 25 miles thick, and that by far the greater volume of the crushed-together mass went down into the denser 
substratum upon which i t  is supported by isostacy. I take the density of the crust rock to be 2.68 (that of granite), 
and that of the substratum to be 2.96 (that of basalt). The consequence of this arrangement would be that for exact 
isostacy the " root" of the plateau would dip about 29 miles into the substratum, and that the root of the inclined plane 
of the outer ranges would be represented by an inverted plane having an angle of H0 31' 5". 

Major Burrard haa calculated by the method of compartments the deflections which the mountains might be 
expected to  produce at various stations in the meridian of Kalihnpur, and at p. 94 of the Report he has given a table 
containing an analysis of the calculated deflections, separating the components of the deflection due to the Himalayas 
from those due to other areas. This affords a criterion as to what extent our assumption respecting the form and position 
of the visible mass represents for our purpose the actual high land. Major Burrard has asslimed 2.65 to be the density, 
while I have taken 2.68, to agree with the value used in ' Physics of the Earth's Crust,' but the discrepancy is immaterial. 

The deflection in the meridian at Dehra Dlin due to the mountain masses alone, as calculated by the method of 
 compartment^, Major Burrard finds to be 72". Our hypothesis regarding tbe form and density of the highlands gives 
70" as the deflection at the foot of the outer ranges, which is nearly in that position. This shows that the hypothesis 
reproduces the correct attraction very closely. 

There is however reason to doubt whether the "roots" of the slope and plateau would dip into the denser sub- 
stratum quite so deeply as would be required for exact local isostacy, because Mr. Putnam's 'Transcontinental Gravity 
Measares, U.S.A.', seemed to show that " general continental elevations are compensated by a deficiency of density 
in the matter below sea-level, but that local topographical irregularities are not compensated for, but are maintained by the 
partial rigidity of the earth's crust "1. 

* BY Major S. Q. Burrard, R.E., Superintendent of the Trigonometrical Survey of India. 
t 'Figure of the Earth,' 4th ed. art. 201. 
$ Q. B. Pntnsm. Phil, Soc, Bulletin, Washington, U,S,&, vol xiii. 
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Following up the suggestion made by Mr. Putnam we notice how Mr. Oldham tells us that '' the wry close resem- 
blance between the upper Sivalik beds and the recent deposits of the Gangetic Plain leavea little room for doubt that the 
Sivalik beds were deposited subaerially by streams and rivers." " The thickness attained by the Sivalik series is immense. 
Mr. Wynne estimated it at 14,000 feet in the North-West Punjab. I n  the Sivalik Hills there are at  least 15,000 feet of beds 
and the series is by no means complete, and similar vast thicknesses may be measured in any section." In Mr. Oldham's 
diagram (Man. Geol. India, p. 473) (fig. 1) he represents the Sivalik strata as lying beneath modern alluvium except at 
the northern edge where they have been disturbed and elevated into the Sub-Himalayan Sivalik range. Following 
the above description, we may assume a layer of rock of somewhat leas than crust density three milea thick where it abuts 
on the foot of the Himalayan slope, and thiaaing out to nothing against the trappean area. It will be observed tbrt r 

'I Diagram to illnstrate the theory of the elevation of the Himalayae correepending b. the right-hand hdf of fig. 26 (copied from ' PhJ8ia 
of the Earth's hut'). Horizontal ecde about 60 milen, vertical h t  30 miles to one inch. [This d e s  the noet much thinner than -4 in 
P.E.C.l 

A. Maeaif of the Himalayae. 
B. Root of the same. 
C. Edier  marginal depoeita compressed and elevated. 
c. Continuation of the same, depressed and andistnrbed. 

D. Subsequent depo~its overlapping C. 
6. Sinking of lower uurface of c m t  due to C and D.". 

pile of rock three miles thick above the surface of the sphere would reach m altitude equal to that of the Tibetan plateau, 
but the Gatrgetic plains do not rise to as much as a thousand feet above the sea-level, and the recent alluvium has to be 
allowed for. The conclusion is that the crust of tlie earth must be depressed 15,000 feet at least into the substratum at the 
foot of the Himalayan slope. We need, therefore, to calculate the effect of this arrangement upon the plumb-line. 

According to the present hypotbe~is, the Himalayas and Tibetan plateau are not supported solely by the root imme- 
diately beneath them, but partly by the depressed crust beneath the Sivalik rock of the plains. I t  follows that for ism- 
tacy the root of the plateau and slope will n& need to be quite so deep ; we may take the height of the plains above the 
sea-level as compensating their presumable defect of density from that of the general crust. 

The width of the alluvium, where the meridian of Debra Dlin in Mr. Oldham's geological map crosses its boundarv, 
appears to be about 230 miles. This will give for the base of the Sivalik beds an inverted inclined plane, whose depth 
is three miles and width 230. If we apply the principle of general isostacy to half of the area we are dealing with, that is, 

Fig. 2. 

Modification of Ihr. Oldham's diegram to suit the preaent hypothenis. 

Scale about 106 miles to an inch. 

A. Slope df the Himalap, inclmding the marginal deposit C of Mr. Oldham'a diagram. 
B. Root of the 88~1e. 
D. Sivalika undisturbed and c m r e d  by aobaeqnent depomta. 
b. Sunken lower earface of the crast contribnting to the general anpport of half the highhub according to Mr. Putnun's themy. 

' Manual of the Geology of India,' 2nd. Ed., Calcutta, 1893, p. 473. 
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from the middle of the Tibetan plateau to the further edge of the alluvial deposit 230 miles from the foot of the slope, 
we find that the depth of the root of the plateau will be diminished by one mile and four tenths, or more exactly the 
depth of the root of the plateau for exact isostacy would be 28.71 miles, and the diminution for general isostacy 1.39 
miles, which gives for the depth of the root of the plateau 27.32 miles, and for that of the slope at its culminating 
height 30.19 miles. By this change the ottractious of the visible masses and of the crust will not be altered, but 
the negative attraction of the root will be slightly diminished, and the balance of attraction towards the range conse- 
quently increased. 

Looked at in a general way, the visible masses of the highlands will attract the plumb-line towards them, their 
roots, where the denser substratum is displaced by the lighter crust, will repel the plumb-line, and the deflection at any 
station will be the balance of the two effects. 

The effect of the plain will resemble that of the mountains' roots, because i t  will depress and displace the 
heavier substratum. Consequently at either edge the plain will produce a .deflection away from itself, northward at 
the northern edge and southward at the southern, while at some intermediate place the effect of the plain will be nil. 

To estimate the final deflection at any station we must strike the balance of all these effecta. 

I t  must be borne in mind that the object of this investigation is one of principle, and that no exact accordance 
with the results of the Survey is to be expected, because the natural data cannot be presented in a form amenable to 
mathematical treatment. 

b 

The following is a summary of the resulta of the hypothesis :- 

At the foot of the slope the meridional deflection will be, 

Due to the slope ... ... ... 3OWm210 
Due to the plateau ... ... ... 40 -014 

Total due to the visible masses ... ... 70 -254 
Negative deflection due to the root ... ... 51 -825 

Residual deflection, northward ... ... 18 -429 
Northward negative deflection due to the plain ... 3 -837 

Final result, northward ... ... ... 22 .266 

At 60 miles from the foot of the slope the meridian deflection will be, 

Due to the slope ... ... ... 1lW.804 
Due to the plateau ... ... ... 28 -9% 

~ o t a l  due to the visible masses ... ... 
Negative deflection due to the root ... ... 
R.esidua1 deflection, northward ... ... 
Southward deflection due to the plain ... ... 

... Final result, northward ... ... 
The meridian deflection at the southern edge of the plain will be, 

Due to the slope ... ... ... 
Due to the plateau ... ... ... 
Total due to the visible massea ... ... 18 -807 
Negative deflection due to the root ... ... 17 .333 

Residual deflection, northward ... .., 1 .474 
Southward deflection due to the plain ... ... 3 .006 

... Final reault, southward *.. @.. 1 -532 - 
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Thus the hypothesis of the general isostacy of the Himalayan region and the Gangetic plain combined gives the con- 
siderable meridian deflection of 22" northward at the foot of the range. At a distance of 60 miles from the foot of the 
slope this deflection will be reduced to about 2".5, and at a greater distance disappears altogether. These results are 
in  accordance with Airy's prediction. * The deflection then changes its sign, and becomes southerly, and is 1".5 in the 
meridian at the further edge of the plain. At a greater distance the effect of the plain would no doubt disappear, which 
would account for the deflection at the edge of the plain being more southerly than it is at KaliBnpur. 

I t  is owing to the thickness of the crust that the attraction of the visible masses, though nearly compensated by 
the root at a distance from them, is much less so at places in their neighbourhood. 

The extreme difference of the deflections in the meridian at the northern and southern edges of the plain will 
thus be about 24". In  the table following p. 14 of the Report it is, in the meridian of KaliBnpur, about 30", as observedt. 

I t  is obvious that the dense rock of the Deccan will tend to intensify the southerly deflection on the southern edge 
of the plain, and that, in general, irregularities in the geological structure of the country buried beneath the post-eocene 
deposits will be responded to by irregularities in the deflection of the plumb-line. That this must occur appears from the 
table, where, in the column of deflections, there are irregularities over the plain which seem inexplicable in any other way. 

Nevertheless, on the whole the trend of the deflections from the foot of the slope to the southern edge of the plain 
in the meridian of Kaliinpur has been fairly well accounted for; and the existence of an area of southerly deflections, as 
iudicated in the table .following p. 14 of the Report, explained, without the necessity of assuming the presence of a chain 
of excessive density, seeing that it would be the natural consequellce of the displacement of the dense substratum by the 
depression of the Gangetic plain in accordance with the general isostacy of the entire region. 

Moreover, the hypothesis of general rather than local isostacy permits us to suppose that the root of the southern 
portion of the Himalayas is somewhat less deep, and that of the Tibetan plateau deeper than would be required for local 
isostacy, and the geological observatio~r that compressive elevation is going on along the main axis1 appears to support 
this view. If this be the case, the repulsive effect of the root would be diminished at the foot of the slope, on account of 
the gr'eater distance of the mean mass of the root; and the deflection caused by the visible masses wovld be less nearly 
compensated. This.would bring the excess of deflection at the foot of the slope above that at the southern edge of the 
plain more into accordance with the observed amount. 

I t  must be remembered that certain gratuitous hypotheses have been made, which will affect the quantitative, 
though not the qualitative, results of this investigation. Such are the relative densities of tlre crust and substratum and 
the thickness of the crust. But the quantitative agreement of the results with the observed facts shows that the assump- 
tions made are not very improbable. 

. . 

* Phil. Trana vol. cxlv. p. 102. 

t The following is taken from the above table. N signifying a northern and 8 a southern deflection as referred to Kali8npw:- 

f "Ever eince our great pioneer in Himalayan geology, Mr. Medlicott, first examined and described the Snb-Himaloja in hie memoir (Mem. 
Geol. Surv. of India, voL iii.) and since the Hev. 0. Fisher mote  his fnr-seeing ' Physics of the Earth's Cmst,' it has been gradually becoming evident to 
all whoreally examine the question in detail, that the Himnlayas are nnd have been in a constant stnte of change: a state of elevation along the main 
axis and depression along the mountain foot, with intermediate zones of cmehing, crumpling, and over-riding along shear and thmfit plnnes. This is 
so evident that, if one desired to be very particnlar, one might say literally that the Himalayas of to-day are not the eame M t h e  of yesterday."- 
Memoirs of the Qeological Survey of In- voL u v i .  by C. S. Middlemiss, p. 286. 

. 

N. lat. Deflection 

Banog ... 
Mussooree ... 
Hajpnr ... 
Amsot ... 

... 

... 

... 
IialiBna End Base 
Datairi ... 
HostAn ... 
Chandaoa ... 28 6 1.16 N 

N. 1st. 

0 I 

27 61 
27 10 
26 67 
26 46 
24 66 
24 38 
24 14 
24 9 
24 8 
24 7 

Deflection 

0 

0.26N 
' 6.72 N 
6.03 N 
6'46 S 
0'76 N 
1-01 S 
0.82 S 
1.69 8 
1.17 8 
0'0 
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I.-Attraction of the Mountains. 

The diagram (fig. 3) represents a section perpendicular to the range. It is d r a m  approximately on a scale of 
of an inch to  5 miles. K M C F B is the crust, out of which the mountains and their roots were formed, and is suppos- 

ed to be 25 miles thick. G H D K is the .Tibetan plateau, three miles high and 400 miles across. D A H is the slope of 
the mountains, D being 95 miles. D H is 3.3 miles. M L R E  is the root of the plateau. EH, equals 28.71 miles. 
E H C  is the root of the slope. 

. We require to find the horizontal attraction at a station P on the surface of the crust. P may be eitlier to the 
right or left of B. Sphericity is neglected. Then the horizontal attraction of the mountain' and root together at P 
equals the horizontal attraction, positive of the slope, plus that of the plateau, combined with the horizontal attraction, 
negative produced by the substitution of their less dense roots for the more dense substratum. The crust, whether dis- 
turhrd or not, will producz no horizontal attraction. The negative attraction of the root will be the same in amount as if 
the root was composed of matter whose density was equal to the excess of the density of the substratum over that of 
thc crust, and the attraction of the root M L R C at Y will be the same as would be produced by a mass K L R C B rnirtus 
that which would be produced by a mass K M C B, each mass beiug of similar density. Consequently we need to calcu- 
late these several attractions. The attraction having beer: calculated from the formulae, the corresponding deflection 
may be found by multiplying it by a factor whose logarithm is 0.3541084*. 

Attraction n a (a If 2 p  cos2 a) of the slope ) = 2p ( (a  i-p cos 'a) tan-1 ( + pPcos+ ---> 
The upper or lower sigu is to be used according as the attracted particle P is to the right or left of the foot of 

the sloue under consideration. 
lh h . v + l  I ' 

Attraction of the plateau= 2p xtan-I- - - - log, ---- - - - 
xu 2 v - l  2 loge 

+ const. 
v - h  

The limits of x are the nearest and furthest distauces of the base of the plateau from the station P, viz., PD 
and PD +m. 

v = JP + h3 + x2 and its limits depend upon those of x. 
The unit of length is a mile. 
21 is the length of the range = 880. 

(1) When the attraction af the slope HDA is required : 

p = 2.68. 

a = DA = 95 milest. 

h = 3.3 miles. 

p is the distance from the foot of thc slope A of the station where the attraction is requires. 

See Clarke's ' Geodesg,' p. 296. 
t O h e :  In the Addendum DA in -en at % milea. 



(8) APPENDIX. 

(2) When the attraction of DRB is required : 
DE = 25. 

p = 2.96 - 2.68 = 0.28. 
h = ER = 30.191. 

ER 30.191 tan a = tan ECR = ---- 
DA- 95 ' 

a = AD + AB =95 + DE cot a = 173.666. 
p is the distance from B of the station. 

(3) When the attraction of ACB is required : 
p = 0.28. 

30.191 
tan a = - 

95 - 
a = 25 cot a = 78.666. 
h = 25. 
p is the distance from B of the atation. 

II.-Attraction of the Plain. 

Referring to figure 2, 
Let a be the width of the plain DR = 230 miles. 

k the thickness of the crust = 25 miles. - 
p the distance from the southern edge of the plain of a station P where the deflection is required. 

, p the difference of the densities of the crust and the substratum = 0.28. 

. m the tangent of the angle at which the under side of the crust is depressed into the substratum = 3 230 
E the length of the area supposed rectangular, and conterminous with the mountain range. 

Then the attraction of the plain at P may be found from the following formula, i t  being premised that the attraction 
so obtained will be a negative attraction, due to the displacement of the dense substratum by the lighter crust thrust down 
into it. Consequently negative results will indicate deflections towards R, the southern edge of the plain, and positive 
ones deflections towards C, the foot of the slope of the Himalayas. 

Attraction of the plain = 2 p  ( a tan-' m k - p  ma(@ - P I  tan-' a(mp + k) 
(a -p)' + k ( k  + ma) 1 + m" ( p 2  + P) + (mk-p)a 

- ak m p + k l  a(a ( 1  +me) +2 (mk-p))  k (a-p)'+kP man + --- P ~ - P ( a - p )  ~ + m a . ~  loge( y s  + K! + 1)- -i log. ,+p 2L9(+;)]* 

h 
If we put tan a = - the expression for the attraction of the slope may be put into the form 

a ' 

which is slightly more convenient for computation. I n  the expression for the attraction of the plateau, when o is consi- 
h I 

derably larger than h, the sum of the first and third terms, viz., x tan-' - -- V +  
may bs taken u appmri- 

xu 2 1%. v:p 
mately equal to 

I n  the case of the visible masses this sum is inappreciably small. 

The attraction of the plain might also be found in a manner similar to that used for ECR, by taking a difference 
of two attractions. 

Harlton Rectory, 
Cambridge. 

April, 1904. 







APPENDIX- 

DETERMINATION OF THE GEODETIC ELEMEN'I'S OF THE LATITUDE STATIONS OF BAJAMARA, 
BAHAK, LAMBATACH AND KIDARKANTA. 

General Remarks. 

The triangnlation emanated from the side Banog-Sirkanda of the Principal Triangulation of the Great Tri- 
gonometrical Survey : the station of Nag Tiba was fixed in October 1903 by Captain Wood, H.E., observing with Troughton 
and Simms' 12-inch theodolite on 12 zeros. 

I n  order to determine the geodetic elements of the Latitude Stations, Captain Cowie, R.E., observed the angles of 
two single triangles ar~d one quadrilateral on 12 zeros with Troughton aud Simms' '/-inch theodolite in October, November 
and December 1903, vide Triangulation chart attached. 

Descriptio~ls of Statiom. 

BANOC HILL STATION is a principal station of the Great Arc Meridional Series, Section %iO to SO0 and is situated 
an a detached peak of the lower range of the Himalaya Iioulltains, being thrown back about a mile to the north of the 
range whereon stands tlae sanitarium of Alussooree. The station is in the district of Dehra Din. 

The pillar is solid, and 2 feet high. I t  has a mark-stone at top, and another at bottom. 

SIRKANDA HILL STATION (NEW) is a principal station of the Great Arc Meridional Series, Section 24' to  30'. 
It was made to coincide as nearly with the xite of the old station of that name, described in Synoptical Volume 11, as 
could be estimated from the remains of the platform foulid there, the isolated pillar together with the mark-stones having 
been removed by Natives visiting the temple to build a. wall round it. Tlie present mark is distant from the N.W. 
corner of the temple 26 feet 6 inches, from the S.W. corner 18 feet 7 iuches, and ffom the S.E. corner 31 feet 2 inches. 

The pillar is solid and two feet high, having n mark-stone embedded level with the surface, and is surrounded by 
a platform from which it is isolated. I n  1902-03, the stnti,on was found to consist of an unisolated pillar of stonea and 
mud. This was carefully pulled down and a snlall mark-stone was fpund at the bottom of the pillar close to a large rock 
in sitd. This mark-stone was not disturbed, but the ground on one side of it was excavated 2 feet lower down, but no other 
stones or remains of a pillar were found. This forms the lowest mark-stone of the new pillar. 

A new pillar has been built of which the mark-stones are all vertically above that found in sifd and which forms 
the lower mark-stone of the new pillar. This is circular in shape, 40 inches in diameter and 3 feet i) inch high, built of 
rubble masonry, in lime, and isolated by an annulus 2 feet thick at the bottom and 1 foot at the top, and of similar 
height to the pillar, leaving a concentric space, 3 inches wide around the pillar. Tlie lower and centre mark-stones are 3 
feet 0.25 inch and 1 foot 6.5 iuches respectively below the upper one. Around the anuulus a platform of earth and stonea 
14 feet square has been built. 

a 

NAQ TIBA HILL STATION is situated on the summit of the highest of three peaks known locally by that name on the 
watershed of the BhBgirathi and Jrrmna rivers, about 3$ miles N.N.W. of Unthal village on a branch of the Uglar, a con- 
fluent of the latter; and 2P miles E. of Parbati on the Badri (Tehri-Garhw41) . The hill can be approached from Mussooree 
in two marches by several different paths all of which are very steep in places. There is a site for a good camping ground 
on the spur running north from the station and water is found on the north side of the main ridge to the east. 
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TABLE A. TBIANQULATION FOE THE CONNECTION OF LATITUDE BTATION8. 

Cmpzrtation of Triangles. 

Ststion of Obserrstion 

Sirkanda H.8. 

Banog ,, 
Sag Tibs h.8. 

Sums ... 
- - 

Obrerved Angle 

-- 

. * N  

40 24 24.87 

58 2 6.69 

81 33 31'51 

180 o 3.07 

Distanoe in 
Corrected P l m e  

Angle 
Log Feet 

o r n  

40 24 

58 a 

81 33 

180 o 

Corrections for 

Obsena- 
Spherical 

Lion 
Excess 

Banog 

- - 

H.6. 66 18 2.5'33 - 0.471 + 0 - 1 2 2  66 18 24.981 5.01149259 102681.6 1 9 ' u 7  

Nag Tiba h.s. 82 6 36-03 - 0'471 + 0'410 82 6 35.969 5'04560316 111071.6 21.036 

Bajamara ,, 31 34 59.22 - 0.470 + 0.300 31 34 59.050 4'76884497 58718'0 11'123 
~- -- - 

Sums ... 180 o 0.58 - 1.412 + 0.832 180 o 0.0 

Nag Tibs 

Bajamara 

Bahak 
-- 

M 

- 0.351 

- 0.352 

- 0'352 

- 1.055 

Bajnmara 

Bahak - -  

![ 
50 23 20.83 

77 az 2.23 

Kidarkanta 52 14 39'08 

6 ~ m s  ... I80 0 2.14 
~ 

rn 

- 0.315 

- 0.778 

- 0.862 

- 2,015 

- - - 

- 0'790 

- 0.791 

- 0.791 

- 2.372 

p- 

50 23 18.864 

77 22  1.541 

52 14 39.589 

180 0 0.0 

- - - 

- 1'176 

+ 0.108 

+ 1.300 

+ 0.232 

91096.2 

1411f8.8 

102748.6 

5.00051171 

5.103160~2 

5.01177600 

-- - 

17'44Z 

26.729 

19'460 

- 0.744 

- 0'745 

- 0.745 

- 2.134 

- 0.665 

- 0.665 

- 0.665 

- 1.995 

+ 0.059 

- 0.148 

- 0.287 

- 0.376 

Bnhnk h.8. 

Bajamnra 

Lambatach ,, 

Sums ... 
. -.- -- 

Bnl~aL h.8. 

Kidarkanta ,, 

Lambotach ,, 
- -. - - -- -. -- 

Sums ... 

40 40 57.16 

91 39 37'39 

46 39 28.06 

180 o 2.61 
- -.. 

36 41 5.07 

98 48 13.48 

44 30 38.82 

179 59 57.37 

100117'9 

12681a.o 

101748.6 

40 40 56.475 

92 39 36.497 

46 39 17.028 

180 o 0.0 i- 

18.962 

24'017 

19.460 

4'96424154 

5'14961570 

5.01177600 

85316-9 

141128.8 

roo117.9 

4:931035z4 

5.1&61572 

j.ooo511g1 

+ 0.048 

+ 2.313 

+ a.264 

+ 4,625 

16.159 

26.729 

18'962 

36 41 4'453 

b8 48 15.128 

14 30 40'419 

180 o 0.0 
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TdBLI B. TIlIANGULATION FOB THE CONNECTION O F  LATITUDE STATIONS. 

Geodetic Latitudes, Longitudes and Azimuths. 

Name of h t i t ude  Gtation 

BANOG ' H.8. 

8IBKANDA H.8. 

NAG TIBA hr. 

BAJAMARA h.8. 

BAHAK h.r. 

D A B K A N T A  ' bm. 

LAMBATAOB ha. 

Lotitude North 

0 1  I 

30 28 36.91 

30 14 41.66 

30 35 11'09 

30 45 56-07 

30 45 5-28 

31 I 11-09 

31 I 7.65 

Longitude 
Eant of Greenwich 

o r  n 

78 3 2.3'14 

78 19 50.39 

78 1 1  36.75 

77 56 27-91 

78 16 4-16 

78 11 60.55 

77 56 30.11 

himath 

O I  V 

Of Sirkanda H.8 28j 18 30'27 

,, Nag Tiba h.8. a27 16 24.36 

,, Bajamara I I  160 5i 58.91 

Of Bmog H.8. 105 26 50-51 

,, Nag Tiba h.8. 145 51 15.01 

Of Banog H.8. 47 20 35-12 

,, Birlmda 3 1  325 47 4'47 

,, Bajnmam h.s. 129 27 11-56 

,, Baht& ,, 101 14 14.72 

Of Banog H.8. 340 54 27.41 

,, Nag Tiba h.8- 309 19. 27.89 

,, Bahak 8 ,  272 46 45-07 

,, Kidarkant. 222 23 25-41 

,, Lambatsch #a 180 7 7-81 

Of Nag Tiba h.8. 21 16 31.12 

,, Bnjamara 81 92 56 46-63 

,, Kidarkant. 8 1  170 18 48.97 

,, Lambabah II 133 37 43-85 

Of Bajaman h.8. 41 31 49'95 

1, B d d  1 350 '7 9'57 

,, L M b a t ~ h  ,r 89 5 25.36 

Of Bajammm h.1. o 7 8.95 
w 

,, Bnhak N 313 27 41-18 

,, Kidarksntr ,, 168 57 0.10 
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TABLZ 0. DEDUCTION OF THE GEODETIC ELEMENTS OF THE LATITUDE STATIONS. 

Rune of Ststion 

Bajamam h.8. ... ... 
Bednotion to Latitude Etation . . . 

&jamus h t i tude  Etation 

Bahak h.8. . . . ... 
Beduction to Lstitude Etation . . . 

Bahsk U i t u d e  Station ... . . . 

k m b h  h.r. . . . ... 
Beduction to h t i tude  Station . . . 

bmb. t . eh  U i t u d e  Station ... 
-- 

Kiduksnt. h.8. ... . . . 
Beduction to kt i tude SWon ... 

P i d u h t a  h t i tude  Station ... 

ht i tude North 

O #  n 

30 45 56.07 

+ 0.11 

30 45 56'19 
-- -- 

30 45 5-18 

- 0.06 

30 45 5'12 

31 I 7-65 

+ 0.81 

31 1 8.46 

31 I zr .og 

- 0.38 
- 

31 1 I 

Longitude 
k r t  of Qreenwich 

e t n  

77 56 27-91 

- 0'54 

77 56 17'37 

78 16 4' 16 

+ 0.28 

78 16 4.44 

77 56 30- I I 

+ 0.03 

77 56 30'13 

78 t r  50-55 

+ 0-37 

78 1 q 0 . 9 2  

B ~ Y A I L I I  

.- 

Fixed by rpeeid trimgul&ion (vide Tabbr A and B).  

The Iatitude Station is 12 feet 61 inchm north m d  
46 feet 10 inchem weat of Bajunua h.r., ode pago 
(10). 

Fixed by ~ p d  triangulation (vide Td& A and 8). 

The Latitude Btstion is 6 feet 11 inch- wuth snd 
24 feet at ~ncher &of B a U  h.a., cids page (lo). 

f i e d  by specid triangulation (aide Tobbr A and B). 

'l'he ht i tude Station is 82 feet I f  inch- north and 
1 foot 8t inoher e u t  of Lunhtach hr., vidm 
m e  (10). 

Fixed by rpechl triangulation (mils Tab& A m d  B). 

The Latitude Ektion is 38 feet math m d  92 feet 
cut ot Kidarkant. h.m., cids page (10). 
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No, 3, 
ON THE (NOS)  DIFFERENCE EXHIBITED 

BY 

ZENITH SECTOR NO. 1. 

Extmcted from the report of Captain Burturd for the 8 w o n  1892-98: 

The instrument used this season was aenith sector No. 1. I t  was designed by colonel Strange, and purchased by the 
Indian Government in 1871. I t  is a sister instrument to zenith sector No. 2, but is in many ways superior to the latter. 
Zenith sector No. 2 arrived in India in 1870, and was used by Colonel Herschel in 1870-71. Colonel Herschel suggested 
many valuable improvements and additions, which the makers had time to adopt in the construction of zenith sector No. 1. 

Zenith sector No. 2 has been used on several occasions in the last twenty years, and has always given uniformly 
good results. On the other hand, nenith sector No. 1 was only used once, and that occasion was in 1871-72, when 
Colonel Campbell observed for latitude at eight stations of the Mangalore Meridional Series. At those eight stations the 
lenith aector exhibited a 6 '  (N-S) difference," by which is meant that a difference was found to exist between the reaults 
by north and south stars respectively ; the latitude derived from observations by north stars was always given too small, 
whilst the latitude derived from aouth stars was always given too large. 

Now for north stars- 
Latitude = declihation - zenith distance, 

and for sonth stare- 
Latitude = declination + zenith distance. 

It thus became apparent that this instrument, zenith sector No. 1, measured ell zenith diatancw too large. 
Colonel Campbell writes in 1872 : "Zenith aector No. 1 measures zenith distances in excess of their true value, and the 
most superficial examination shows that the error is a function of the zenith distance, being nearly exactly in direct 
proportion to it. " In  fact this (N-S) difference was apparently subject to a law : every zenith distance was observed 
too large, the error in a Z.D. of 10' being twice the error in a Z.D. of 5 O  and ten times the error in a Z.D. of lo. On 
account of this (N- S) differem, zenith sector No. 1 has been laid aside for twenty-two gears and never used since 
its first season. 

I n  1890 a zenith telescope arrived in India, and the method of observing astronomical latitudes was changed from 
the "sector " method to the " Talcott " method. By the sector method the absolute Z.D. of a star ia ~bserved, and the 
latitude deduced from the formula- 

Latitude = declination + zenith distance. 

By the Talcott method the diference of Z.D. is observed between a north and aouth star, and no absolute zenith 
distance is measured. Thus a. pair of stara are chosen, one north and one south, that transit within a few minutes of 
each other, and that are as nearly as possible the same distance from the zenith. The telescope is set to the mean Z.D. 
of the pair, and pointed to whichever star of the pair transita first. The star is intersected by the micrometer. The 
telescope is then rerolved on its vertical axis 180° in azimuth, but its setting is not disturbed. It will now be pointing 
t o  the second star of the pair : this star is also intersected by the micrometer. The difference of the micrometer readings 
i s  eqaal to the difirence between the zenith distances of the two stars, and this quantity is all that we have to measure. 
I f  A, d, = declinations of the two stars, and z,, z, their zenith distances, then the Talcott formula is- 

We measure (G-z,),), but do not require the absolute values of a, and z,, 



(4 APPENDIX. 

The zenith telescope gave excellent results, and was consequently looked upon aa a good instrument. But it be- 
came evident that zenith sector No. 1 would also have given excellent results, with no (N - S) difference, if it had been 
worked aa a zenith telescope by the Tdcott method. 

I n  the formula- 
d,+d, 2,-z, Latitude =- -- 

2 2 ' 
a and z, would have been observed both too large, but z, and z, being nearly equal, the errors in their meaauremenb 
would also have been equal, and their difFerence (en-z,) would have remained correct, for the peculiarity of the (N-S)  
difference was, that errors in equal zenith distances were equal. The state of the case was this then: zenith sector No. I, 
a very valuable instrument, was lying discarded, because i t  showed a (N-S) difference with the sector method, though it 
clearly would have given excellent results if used with the Talcott method. On the other hand, the new zenith telescope 
was being constantly used, merely because it gave good results with the Talcott method, though it had never been tried 
with the sector method: for anything known to the contrary, this new zenith telescope might also exhibit a (N-S) 
difference, if worked with the sector method. For these reasons I obtained sanction from the Deputy Surveyor-Gened 
to be allowed to use the zenith sector No. 1 this season on the Jodhpore Meridional Series, and to work i t  both on the 
Talcott and sector method. 

After a season's experience with this zenith sector, I am of opinion that the (N-5) difference i8 due to a conatant 
error running throughout the graduation of the limb, and that i t  in nowise vitiates results. 

This season, 1892-93, the same (N-S) difference to the last decimal place has appeared, as waa discovered by 
Colonel CampSell in 1871. As flexure of the telescope tube has at times been suggested as the cause of the phenomenon, 
I should like to give my reasons for thinking that flexure has nothing to do with it. 

The image of a star is seen on the centre wire, when the line joining the star with the centre wire passes through 
the centre of the object glass. If then the instrument be perfectly adjusted, and the telescope be set s t  an angle 0 with 
the vertical, a star of zenith distance 8 will be observed on the centre wire, provided the telescopic tube does not suffer 
from flexure. If however there is flexure of the object end, the object glass will be lower than in its correct position, and 
the line joining it with the centre wire will make a larger angle than 8 with the vertical, though the angle of inclination, 
as read on tlie limb, remains unchanged at 8. If instead of the object end it is the eye-end that is suffering from flexure, 
the centre wire will fall lower than its correct position, and the line joining the centre wire with the centre of the object glans 
will consequently make an angle less than 8, the reading of the limb still remaining 8. 

Therefore, if the telescope be permanently set at angle of 8 with the vertical, the following cases occur : ( i)  If there 
is no flexure, the image of stars of zenith distance 8 will appear on the centre wire; (ii) if there is flexure of the object 
end, the image of stars of a zenith distance somewhat greater than 9 will appear on the centre wire; and (iii) if there is 
flexure of the eye-end, the image of stars of a zenith distance somewhat less than 8 will appear on the centre wire. In 

' other words, if there is flexure of the object end, the observed zenith distance will be less than the true zenith distance, 
whilst if there is flexure of the eye-end, the observed zenith distance will be greater than the true zenith distance. Nor, 
in  the zenith sector No. 1, the instrument under review, observed zenith distances are always too large, and hence if flexure 
be the cause of this phenomenon, it must be flexure of the eye-end. 

The following considerations led me to abandon the theory of flexure and to seek another cause :- 

(a) The telescope tube is elliptical in cross-section, and especially designed against flexure. 

(b) The object end is longer than the eye-end, and is consequently more liable to flexure than the eye-end, bat 
if the (N-S) difference be due to flexure, i t  must be flexure of the eye-end. * 

(c) As pointed out *by Colonel Campbell, the (N- S) difference is clearly subject to a law, and varies accurately 
with the amount of the zenith distance. I cannot conceive a telescope, tbat waves from side to side sfter 
the manlier of a fishing-rod, obeying any such law. The amount of flexure would not only depend on 
the zenith distance, but on the direction of motion, with which the telescope was brought up into poai- 
tion, and on the rapidity of this motion. 

(d) After lying in its box, discarded as useless for twenty-two yeara, i t  is tried again, and in 1893 the (N-S) 
difference in its ratio to the zenith distance is precisely the same as it was in 1871. Can the 
bending properties of any metal act so accurately, and remain so constant? 

Now, in one of the rstroaomical circles there was also a large (N-9) difference, but in this instrument zenith 
distances were measured in defect of the truth, as would be the case if there were flexure of the object end: moreover 
the amount of the e m r  WM subject to no traceable law whatever, and i t  was but reasonable to attribute the (N-8) 
daerence to flexure. 



I believe now that the (N-S) difference in zenith sector No. 1 is due to  error of limb graduation. Zenith 
distances are all measured too large, and this is exactly what would occur the graduations 9f the limb of the vertical • 

circle ruere all too small for the radius of the limb. The amount of the (N-S) Merence is such that an angle of 
10" is measured on the vertical circle as 10' 0' 1."80. The effect on resulting values of latitude may be found thus : 
suppose a north star and a south star are both observed for latitude, both having a zenith distance of 10". I n  both cases 
their zenith distance, as observed, will be 10" 0' 1."80. 

I n  the case of tbe north star:  latitude = declination - Z.D.; and the resulting latitude will be la"# too small. In 
the case of the south star: latitude = declination + Z.D. ; and resulting latitude will be lV"80 too large. 

The two values of latitude by the two stars will thus differ by 3."60 : in the ordinary aetronomical latitudes, as 
observed in India, i t  is quite common for results from forty stars (each observed four times) to  all fall within a range 
of two seconds of arc, and differences of 3."6 are quite inadmissible : if moreover the two stars in the above example 
had each had a Z.D. of 15" instead of lo0, the difference between their resulting values of latitude would be 5."4. 

Now, the limb of the zenith sector is not a complete vertical circle, but cpnsists of two segments of 50" each, 
struck, or intended to have been struck, with a radius of 18 inches. 

.The surface of the limb is, moreover, not in the plane of the circle of the limb : the sectors are "dished," and 
meet at an angle at their junction at the horizontal axis : the silver limb has been let into a groove cut on the face of the 
brass sectors : the surface of the limb is such that if it were produced inwards, i t  would form not a circle but a cone with 
its apex at the horizontal axis. I t  seems apparent that the artificers' difficulties in ce~itering and graduating such segmental 
arcs, and in placing them in their proper positions relativkly to one another, must be greater than in the case of , a  
theodolite with a complete plane horizontal circle. Yet in  many of our best theodolites periodic errors amounting to l"'8 
in 10" have been found. 

Now, suppose the graduations of the two arcs of 55' have all been made at. too small intervals from one another, 
and that on each arc the graduations for the whole 55" have been distributed through an angular space of only 54" 59' 50."1. 
I n  the zenith sector this error cannot be compensated, as the limb is not complete : in the horizontal circle of a theodolite 
i t  would be compensated. I n  this latter case, the whole circle must be eventually divided into 360 degrees, so that if  the 
graduations are placed too near together at one part of the limb, they must be too far apart at  another, and if the well- 
known method of changing zero be followed, angles measured with such a circle are unaffected by these periodic errors. 

But with the zenith sector there is not only no means of changing zero, but the compensating portion of the limb 
is altogether absent : so that if there is any error in limb graduation, whether periodic or not, i t  cannot be got rid of. 

Supposing the (N-S) difference to be due to  graduation error, the amount of the artificer's error may be arrived 
at thus : the radius of the limb should have been 18 inches, so that the length of an arc of 10" measured along the limb 
should be 3.1416 inches: but by observation we have found that an angle of 10" at the centre is subtended at the limb 
by graduations of 10' 0' 1."8. This can have resulted in two ways : either the limb has been graduated with a radius of 
17.9'391 inches aud then placed on the sectors with a radius of 18 inches, or else the graduations must hare been made 
wit11 a correct radius of 18 inclies, but the limb titrough some miscalculation was shrunk on to the sectors with a radius of 
18.0009 inches. One fact is clear, viz. ,  that the radius of the lirtib i s  04009 inch too large for i t s  graduations. 

Suppose the two arcs of 55" are each produced circularly into arcs of 180°, the graduations being made at the same 
intervals aa at present. Then, when the graduations have been extcdded to 180°, each arc of 180' will only subtend at 
the centre an angle of 179' 59' 27."6. At each of the two points of junction the final graduatious instead of being 
coincident, as they ought to be, will be apart by 0.00282744 of an inch, the length on the limb that subteuds an angle 
of 32."4. 

Thc amount of the error of graduation has been found as follows :- 

I n  Colonel Campbell's observations at eight stations, his mean Z. D. was 5" 54' 30", and his mean (N-S) difference 
was 2". 125 : that is, his final value of latit~idc deduced from north stars of a mean Z. D. of 5" 54' 30" was smaller by 
2".123 than his final value of latitude deduced from south stars of a mean Z. 1). of 5' 5il;' 30": thus both his north and 

2". 125 
south zenith distances (of 5' 54' 30") were each measured too large by ,--a 

2 
Colonel Campbell's observations thus give 

the error of the limb graduation to be lW.063 in 5' 54' 30", from which the following corrections can be deduced: 
(a). An angle of one degree is shown hy the graduations oil the 1,imb as 1" 0' 0".18; (ii) an angle of 0' 1' O."OO is gra- 
duated on the limb as 0' 1' 0.'003; (iii) an angle of 1" is shown on the limb as 0' 0' 1."00005. 

From my observations this season, the (N- S) difference is given at 2.''50 for a mean Z. D. of 6' 39' : from t h e  data 
the amount of limb error is given as O."186 for each degree, O~"UO31 for each minute, and Oa"000052 for each second. 

Colonel Campbell's results have been used to deduce a "limb correction," and every observed zenith distance has 
been decreased by 0."18 for each degree, 0."003 for each rninlite, and 0,"00005 for each second. This correction has 
been applied to observations take11 this season by the sector method, and has brought them into accordance, eliminating 
all signs of a (N - S) equation. 
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RToe 4, 
ON THO VALUE OF THE IMICROMETER OF THE ZENITH TELESCOPE. 

BY CAPTAIN H. McC. COWIE, R.E., 
In ahrvgs of the Aatronomieol Party, 

A comparison of values determined by independent methods. 

I n  1902-03 the micrometer value was determined at five stations from measurements of known difEerences of 
declination. -~ - - ~ ~  

I n  order to eliminate from the final latitudes errors due to the use of an incorrect value, positive 8nd negative 
micrometer quantities have been equalbed, and the residual correction entering into the final result of the observations 
reduced to a minimum. 

i 

The dzerences shown in the above table between the valuea deduced from the latitnde reanlts and those deter- 
mined by independent observations may be due to a combiuation of the following sources .of. error :- 

(1). In  the independent observations only micrometer wire B ia used and in coneequence the length of screw 
involved is from 20 to 40 revolutions. 

I n  the latitude observatione when the a u x i l i a ~  wires A and C are utilized, the intervals AB and BC being 
approximately each 10 revolutions, a length of screw greater than 15 or 16 revolutions is rarely necessary. I t  ie not di5- 
cult to suppose that the accumulated systematic errors of the 40 revolutions used in the first case, differ from thoee of 
the central 16 revolutions employed in the latitude observations, and consequently it ie to be expected that the respective 
values for the micrometer given by the two methoda should differ slightly. 

Difference 

W 

+ 0.0240 
... 
o ~ m w  

- 0-0012 
- 0.0103 
+ 0.008% 

... 

+ 0-0003 

.. 

Btation 

Glirmi ... ... 

Majhk ... ... 
Algi ... ... 

... Andhihi ... 

Budhon .., ... 

Dargawa ... ... 
Saugor ... ... 
NBharman ... ... 

Mean ... ... 

(2). When the auxiliary wires A and C are made use of in tlie latitude observations, the value of the interval 
(A-C) will enter as a correction always of one sign when the micrometer correction is positive and always of the other 
sign when the correction ie negative. Consequently the result of a discussion of the respective latitude values given by. 
po&ive and negative micrometer corrections will be in error unless the interval (A - C) is known absolutely exactly. 

Vdne for one Berolation 

Which rendera the 
latitude obscrvationn 

moat accordant 

I 

.69.2327 

-2115 

-21 16 

2258 

'2191 

'2387 

-2185 

' 2155 

69.2217 

Determined from 
obeervatiom 

of declination 
P 

I 

69- 2087 

... 
~2116 

2270 

' 2294 

' 2305 

... 

... 

69'2214 



(3). I n  consequence of the changes in the objective, in the telescope.tnbe and in the micrometer screw owing to 
variations of temperature, unless the meau temperature during tile latitude operatious is the sarne as that for the inde- 
pendeut micrometer observations, the values for a revolution of the screw deduced by the different methods will 
not agree.* 

There is still another complication introdnced in consequence of the effect of changes of temperature. The 
auxiliary wires A and C are carried by the brass sliding plate of the micrometer, actuated by the steel screw. The 
determination of the value AC in terms of the screw is made at a certain temperature. The value so determined is 
correct for that temperature only and by using it  for observations taken at any other temperature, errors are introduced.* 
The method of determining tliis interval is such that it is difficult to get satisfactory I-esults when the field is lighted only 
faintly by the axis lamp. I t  11as tllerefore been usual to measure the interval during the day. If we suppose the 
temperature during the day observation to differ from the niglit temperature during the latitude operations an error 
will be introduced into every result obtained from observations iuto which the (A-C)  interval enters. The sigu of this 
error will be according ss the sign of the (A-C) reduction is positive or negative and as the change of temperature is a 
fall or a rise. 

From this i t  is apparent that i t  is not snfficient to balance positive and negative micrometer quantities without 
having regard at the same time to the number of times that AC enters as a positive aud as a negative quantity. As well 
as balancing positive and negative corrections, we should effect cancellnent of positive and negative (A -C) intervals. 

I am of opinion, in view of the complications they introdice, that the advantages ahichbthese auxiliary micrometer 
wires exhibit in respect to convenience in observing and reduction of the wear of the screw, do not quite justify their 
employment. 

The examiraation of the micrometer screw of the Zenith Telescope under " G " microscope and the 
e fec t  the errors, thz~s  de termi~ed ,  would have on tile micrometer correctiota. 

The micrometer, detached from the zenith telescope, was securely mounted on one of the gun-metal r'camelsJ' of the 
apparatus for the comparison of standards, by means of which it  could be moved vertically and also horizontally iq the 
lillc of the micrometer screw. The microscope " G " was tlie#mounted on one of the isolated masonry pillars of the Bar 
ltoom and adjusted as for the comparison of standards. 

Tile camel carrying the micrometer was next placed under " G" in such a way as to  bring the screw of the 
micrometer as nearly as possible parallel to the screw of the microscope " G ". As only relative values for each revolution 
were required, i t  was not necessary that the two screws should be absolutely parallel ; i t  was sufficient if the directions 
of motion in the two micrometers were so nearly parallel that the same part of " GJ"s micrometer wire would a l ~ a p s  
coincide with the same part of the zenith telescope wire. 

The apparatus having been carefully prepared, " G" microscope adjusted, and the zenith telescope micrometer 
levelled in position, with its wire illumined and clearly focussed in the microscopz, the observations were commenced. 
The procedure was as follows :- 

" Gi" was set to a convenient reading about the centre of the field. The zenith' telescope wire, B, was then set 
to the reading 33.00 revolutions, and by means of the '& camel" screw, the whole micrometer traversed horizontally until 
B came into position between the two parallel intersecting wires of " G ". The mcan of several readings of " G" was 
then determined, corresponding to this position of the wire B. The zenith telescope micrometer was now set to Rad 
36.00 revolutions and for tile new position of B, a corresponding mean reading of " G " determined. The difference of tbe 
two readings thus gave a value in terms of " G J J  for the revolutivn 35 to 36. 

" G "  microscope was nest set at  its first reading,--that for senith telescope 35.00-,and the zenith telescope 
micrometer remaining at the settitlg 36.00 revolutions was traversed horizontally, uutil B again came into position betwem 
the wlres of " G ". Readings were now taken as before for the revolution 36 to 37. This procedure was followed until 
the eetting 65.00 revolutions was arrived at. 

l u  tliis way values for each revolution of the zenith telescope micrometer between readings 35.00 and 65.00 WeR 
obtained in terms of the same portion of the screw of " G " microscope. 

One complete set of observ~ttioi~s having been taken the whole apparatus was dismantied, re-erected, the illuminatioP 
changed and a second series of mcasurcs made; this time the observations were commenced with the zenith t e h p e  
reading 65.00 and finished at 35.00 revolutions. 

Three series of observatioos were made in this way. Each value was then reduced to terms of the mean of the 
series to which it belonged, the mean being put equal to unity. The resulting quantities for each series are shewn in 
columns 2, 3 and 4 of Tallle A. 

See iwnultimak purrgraph, page (G), Chrpter I of thh Volume. 
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Column 5 gives the mean value for each revolution, and column 6 the difference of each from the mean revolution. 

The values in cdumn 6 were then plotted and a smooth curve drawn to represent these observed quantities. . Column 
B gives the final errors of each revolution as measured from the curve. These quantities represent the difference of each 
from the mean revolution for that portion of the screw lying between readings 35.00 aud 65.00. Column 8 gives the 
aacuwulateel errom. 

Table A. 

Before enquiring into the effect of the systematic errors it is necessary to ascertain the quantities entering into 
the micrometer correctiou and the methods by which they are determiued. 

4 

3rd Set 

1-00262 

0' 99547 

0.99846 

0.99467 

0' 99767 

0'99434 
r .oooj8 

0.99983 

0.99954 

0' 99904 

0.99497 

0.99663 
1'00133 

r.00283 

1.00166 

0.99617 
I.oozjo 

1.00936 

0'- 99601 

"00.553 

(0.99963 
i.00183 

I - 00404 
0.99784 

0.99834 
1.00466 

1.00316 

0.99746 
I -0ooz5 

c.00412 

3 

2nd Set 

O.99377 

0.99 534 

0.99963 

0.99655 

0' 99938 

0.99480 
I .oo208 

I .oo8ro 

1-00291 

I . 00075 
0.99884 
1.00416 

f ' 00000 

0: 99655 

0'99468 
1.00328 

0.99888 

0,99622 

1.00079 

0'99879 

0.99767 

I '0°333 
1.00125 

1.00179 

0.99602 

0.99377 
. . . 

1.00657 

I -00894 

I -00540 

2 

h t  Set 

O'9973O 
I '00058 

0.99518 

0'99946 

0'  99555 
1'00017 

1'00274 

I-OOIIZ 

I • 00440 

s.00175 

1.00096 

0' 99925 

O' 99929 

0'89958 

0.997'3 

0.9979~ 

0.99360 
1.00382 

0'99701 

0'99928 
1.00432 

"0°399 
1 . ooooo 
0.98604 

1.oogo5 

1'c0087 

1.00312 

0.99830 
I -00756 

1*00108 

1 

Revolution 

From I to 

5 

Mean of the 
tllree reto 

Revolution 

0'99790 

0'99713 

0.99776 

0'99689 

0'99752 

0.99644 
1.00~80 

1~00302 

i -00228 

I -000 53 

0.99826 

1.oooo1 

1'00021 

0.99965 

0199782 

0.99914 

0.99833 
r .oog13 

0.99794 
1-00120 

I - O O O ~ ~  

1.00305 

1.00176 

0.99522 
1.00113 

0.99977 
1.00314 

t.00078 

1.00558 

1 '00353 

35 

36 

37 

38 

39 

410 

41 

42 

43 

4-41 

45 

46 

47 

48 

49 

50 

5 1 

52 

53 

54 

55 

56 

57 

58 

59 

60 

6 1 

62 

63 

64 

36 

37 

38 

39 

44 

4 1 

42 

43 

44 

45 

46 

47 

48 

49 

50 

6 1 

53 

53 

54 

55 

66 

5 7 

58 

69 

60 

6 1 

62 

63 

64 

65 

-. 
8 

8 ~ ~ ~ ~ ~ e ~ f  

D~vision 

- 0'22 
0.50 

0' 79 
I -08 

1-33 

1-47 
I -46 

1'35 
1.26 

1-26 

1 -31 

1-38 

1-47 

1 '57 
1.68 

1-19 
I -88 

r -92 

1-91 

1-85 

1'75 
1.63 

I -50 
I -38 

1.27 

I ' 14 

0'97 
0.72 

- 0.38 
+ 0.01 

6 

unity 

D ~ v ~ s i o n  

- 0.210 
-0.287 

- 0.224 
- 0.311 
- 0.248 
-0.356 

+ 0.180 
+ o a 3 o 2  

+ 0-228 
+ 0.053 
'-0.174 

+ o.oor 
+ 0.021 
- 0.035 
- 0.218 
-0'086 

- 0.167 
+ 0.313 
-0.206 

+ 0.120 
+o-054 

+0'305 

+ 0.176 
- 0.478 
+oa113 

- 0.023 
t 0'314 

+ 0.78 
+ 0.558 
+ 0'353 

7 

Difference M 
drr~ved from 
an~ooth curve 

Divirion 

- 0'22 
-0.28 

- 0-29 
- 0-29 
- 0-25 
- 0 . 4  

+ 0.01 
+ o - 1 1  

+ 0.09 
+ 0-00 
-0.05 

- 0.07 
- 0.09 
- o.10 
- 0.11 
- 0 - 1 1  

.- 0.09 

- 0.04 
+ o S 0 1  

+ 0-06 
+O.IO 

+0.12 

+ 0.13 
+ 0.12 
+ O . J I  

+ 0.13 
+ 0.17 
+ 0.25 
+ 0.34 
+ 0'39 
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I n  the micrometer of the zenith telescope, the travelli~g frirne carries three wires A,B and C a t  intervals of 
approximately 10 revolutions. When intersecting a star, use is made of the wire lying nearest to it as it crosses the geld, but 
the reading taken from the micrometer is the reading for the central wire B. Consequently to determine the true 
micrometer reading for an observtrtion to a star, it is necessary to apply to the recorded reading of B, the value of the 
interval between B and the wire used. The corrected quantity for the intersection of a star h then of the form B + i 
accordiug as the wire C or A is used, and the difference of the micrometer readings for the two stars of apair,-the 
quantity entering into the micrometer correction in the reduction of an observation for co-latitude,-will be of the 
form 

... ... ... i-4 (Bw + iw)  - (B ,  + i , )  

the sign + being according as the wire C or A was used in intersectiug the star. 

This general form covers four individual cases : 

(a)  when B,  is greater than B, and wire C i s  used wibh Bw and A with I$. 

(b) when Bw is greater than Be and wire A is used with B, and C with Be. 

(c)  when Bw is less than Be and wire C is used with Bw and A with Be. 

( d )  when Bw is less than B, a ~ ~ d  wire A is used with Bw and C with &. 

I n  the cases (a) and (c) expression (a) takes the particular form 

and since the wire A is never used for an intersection at a point above and the wire Cnever-for an intersection below 50.00 
&?) is always a positive quantity. 

I n  cases (6)  and (d )  equation (a) becomes 
( B  - ) - ( i  + i ... ... ... (7) 

which is always a negative qu~nti ty.  Thus it appears that of those micrometer corrections of which the A and C intervals 
form a part, into such as are positive, the values of these intervals enter as positive qaantities and into those that are negative, 
as negative quantities. 

Only a very few co-latitude observations do not involve the  use of either wire d or wire C. I n  over 80 per cent, 
both wires are used. Iu the great majority of cases, then, the micrometer correction is composed of two qualltities, one 
of which is actually measured on the screw, the other being the interval between the wires used in the two star intersections 

Let the micrometer correction applied in tlle'reduction of observations for co-latitude be rep~esented ill  amount b~ 

where ,M is the quantity B, - Be, actually measured on the screw- 

I the quantity i ,  + i , ,  the sum of the wire intervals. 

p the v a l ~  of a mean revolution of the micro mete^; 

If M be supposed in error by &My 

I >J ?# Sr> 

tc J> J> &* 

The true correction would be  . 
4 ( M +  I +  6M + a)  ( p  + 6p.).. 

The applied correction is in error by 

The term 

a ( ~ M + w  ( P  +w + a  ( M + I )  6~ 

4 (6M + 61)  6y  is negligible, 
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and the error in the applied correction may be taken as 

The quantity Y, measured on the central portion of the screw, is distributed equally on either side of the point 
50.00, the reference point of the micrometer. As regards its magnitude, a consideration ef a number of =cords has given 
the fdlowiug results : 

Io 18 per cent of observations M lies between Q and 5 revolutions. 

4 I J  ) J ,I , ' over 30 

I t  appears that the most frequently occurring value of M k 12 revolutions. Suppose iW t~ be 1'2 revolutione, 
tbmt isJ to have been memured on the portion of screw between readings 44.00 and 56.00, 

From. column 8 d Table A the sysbmatic error of screw accumulated 

rrt 44.00 i s  - 1-26 divisions 

The table thas shows thet the portion of screw from revohtion 44 to revo)utionb 56 is equal to, 

12 mean revolutions - 0.49 division. 

The quantity M which from the difference of the micrometer readings appears to be 12' revolutions iaj then, too 
large by 0.49 division. 

6M = + 049 division. 

A consideration of the method by which the intervals A B  and BC are determined will at once show that these 
quantities callnot be measured in terms of ally particular portion of the screw we please. The portion of the screw il~volved 
is regulated by the position of the " speck" selected as the reference point. I t  thus has happened that for many season8 
$he interval AB hiis beet1 determined in terms of revolutions 45  to 55 and B C  int terms of revolutions 4: to 56. 

. Table A gives tLe systematic errors of these portions of the screw. 

The accumulate& error a t  revolution 45 is - 1.26 divisionsi 

IJ  I J  I* 55 -1.85 ,, 
The portion of screw between revolutions 45 and 55 is then less than 10 rewlutions by 0.59 division, and the 

value AS deduced from the micrometer readings is too large by 0.59 division. 

Tne value of SC similarly appears to be too large by 0.44 dbision, , 

The quantity I ia therefore too large by 1.03 divisions. 

81 = + 1.03 divisions. 

En the last few seaeong the programme of observations for tbe- determination of the micrometer value 
has been framed so as to deal particularly with the 30 central revolutions-that is, from.revolution 35 to revolution 66.  
Hence for these seRsoos p may be cousidered as fairly representing the standard revolutiou of Table A and 6p as an 
accidental error of observation. 

The errors in the applied micrometer correction, due to systematic errors of the screw, are, as given above, 



I n  wkioh.the quantity 81 lms'been shewn to'tre a constant error for all miurometes corrections of likesiga. Taking 
the value of p to be 6 p  and 6 1  as determiued above. 

f 61.p = 0".36. 

If we take as an example 

;M = 12 revolutions, 

:then 6M is = + 0.49 division : 

also taking 3SL = 0".01 an extremervahq 

the values of the t e r m  of sthe expression above are seen to be 

f ( 6 M  + 6 I ) . p  = t 0".62 

f ( M + J ) 8 p =  OlI.16. 

The Table A gives the following valaelr for %M.for different values of M. 

'From this i t  is seen that to all.intents 6 M  is constant in sign-that sign being tlte same as for 61. 

The error 4 (6M + 61) )r is then constant i n  sign for all micrometer corrections ef like sign, and varies in amount 
from O " 3 6  to O"'33 according to.the.value of M. 

6 M  
in  

seconds of src 

+ o"'15 
+ o -28 
+ 0 '37 , 

+ o -41 , 

+ 0 '4.0 

$ 0 '34 ' 

r t o - r g  

+ o -03 
- o so6 
- o '04 
+ o 6 %  

- t o - I Z  

+ o -15 ' 
+ o - 1 1  

0 '00 

M 
in 

Revolutions 

2 

4 
6 

8 

1 0  

I2 

1 4 

I 6 

I 8 

20 

2 2 

24 
26 

28 

30 

All positive micrometer corrections are thus burdened with an ewer of constant sign and all negative correctio~~s 
similarly affected by a n  error of opposite sign. In  consequence, the cor,sideration of the values for the co-latitude given 
respectively hv + v C a ~ ~ d  -v"icro~~leter cdrrections with the object of determining the quantity 6p can lead to no rel~able 
result, until the systematic errors of the screw have beeu determined and c~rrections for them applied in the reductioll 
of the observatjons for latitude. 

H. XI. COWIB. 
Dehrx Blin, 

March, 1905. 

6M 
i n  

divisions 

+ 0'22 
+ 0'41 
+ 0'54 
+ 0.60 
+ "'59 
+ 0'49 
-koa28 

3- 0 . q  

- 0.09 
- .0.06 
+ 0.06 
-1-0.18 

+ 0.22 
.+ 0.16 

0'00 
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ON THE AZIMUTH OBSERVATIONS OF THE GREAT TRIGONOMETRICAL SURVEY OF INDIA. 

LIEUT..COL S* Q. BURRARD, R.E.. F.R.8, 
Superintendent of Trigonometriaal Surueys. 

(1). From 1802 to the present time rigorous astronomical observations for azimuth have been regularly taken 
a t  stations of the Principal Triangulation. The practice has been for the oflicer conducting the triangulation to observe 
for azimuth himself at every 40 or 50 miles. Although much time and trouble have in the aggregate been expended on 
the measureme~its and reductions, no use has so far been made of the undoubtedly valuable results. In this paper I have 
attempted to  analyse the geodetic evidence furnished by our azimuth observations but I have not been wholly convinced that 
my investigation is worthy of publication. I have decided to publish it, firstly, l~ecause the results though imperfect are 
perhaps as good as are obtainable from present data, and secondly, because the narrative will place on record for future 
use the obstacles encountered, will explain the causes of failure, and will iudicate the remedial steps, that will have to be 
taken as soon as observers are available. 

(2). The purpores -served by Azimuth Obrervatiom. I n  a geodetic survey astronomical observations for latitude 
and longitude serve two purposes, the measurement of the earth's axes, and the determination of the local direction 
of gravity. An azimuth observer has, however, no less than three objects in view, the measurement of the earth's axes, 
the determination of the local direction of gravity, and the deduction of the azimuthal error accumulated in the triangu- 
lation. 

I n  comparing the values of latitude and longitude calculated through the triangulation with the observed values, 
we are confronted with the difficulty, that each difference is made up of two compouent parts, which we are required to 
separate: but a difference between an observed and a calculated wimuth has no less than three entangled components. 

(3). 1799-1823. Azimuth observations were taken by Colonel Lambton for the purpose of determining the jigure 
of the earth from arcs perpendicular to the meridian. I n  his day the figure of the earth was not known to any degree 
of certainty, and in all probability the discrepancies then between geodetic and observed azimuths were mainly due to the 
errors in  the adopted values of the earth's axes. Lambton did not utilise his observed azimuths to determine either deflec- 
tions of the plumb-line or errors of triangulation. 

(4). 1823-1843. Colonel Everest regarded observed azimuths as checks upon the accuracy of the triangulation. 
On page 84 of his Account of the Measr~rement o f  an Arc 4c., 1830, he describes an observation for azimuth at Takalkhera, 
and computes from it with the aid of the triangulation an azimuth at Kalihnpur. "We get ", he writes, " 10' 27' 32".170 
"for the computed azimuth of Soorentai at Kullianpoor. But from twenty-seven observations of circumpolar stars the 
"azimuth * * * is observed to be * * * 10' 27' 5Ov.717." "The difference of lf'.453 is ", he says, " a quantity quite 
"within the limits to which so extensive a series could be expected to arrive. " 

I n  his determinations of the figure of the earth Colonel Everest took great painn to refer the sides of his triangles 
t o  the meridian before deducing the terrestrial arc : to carry out this operatiou he required an accurate knowledge of the 
azimuth of the triangulation, and he introduced several observed azimuths as " verificatory of each other ." 

H e  did not however regard his azimuth at Banog as verifioatory : to  the north-east of this station, he pointed out, 
were the Himalaya Mountains 'wit11 nought on the south-west to counterbalance them but a flat plain : "the principal 
c'attraction", he wrote, " b e i ~ g  on the north-eastern side, the tendency would be to make the observed azimuths lesa 
"than those brought up by computation: whether the error of 43 seconds noted at Kaliana has arisen from an accumula- 
sttion of errors in the observed augles or is also attributable to the same cause i t  is impossible to say. I had hoped 
cf to have placed that station far enough to be beyond the influence of that irregularity." * 

* See dccomnt of the Meonrrsmert of two Bsdiou qAthr M e r i d w d  h of India, 1347, Zntrodwction,pagr xlii 
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(5). 1858. When the figure of the earth was being determined by Col. Clarke from the triangulation of Great 
Britain, an equation of condition was formed from each observed azimuth, and the azimuthal errors of the triangulation 
were neglected. Discussing these equations on page 293 of his work on Geodesy, Col. Clarke writes :- 

" The azimuth and longitude equations are from the nature of those observations entitled to much less weight 
" than-the latitude equations : the azimuth equations in particular are directly affected by accumulation of errors of the 
" observed angles of the triangulation." 

(6). 1861-1884., I n  General Walker's time azimuth observations had come to be regarded in practice as determi- 
nations of the direction of gravity. Thus the fundamental azimuth at Kaliinpur was derived from a surrounding gyup of 
observed azimuths treated by the method of minimum squares : such a course could not have been pursued except on the 
assumption that the differences treated between observed and geodetic azimuths were due t o  accidental and local 
attractions. 

Moreover the closing errors of the great circuits of the Principal Triangulation were adjusted by the method of 
minimum squares, and this course would not have been adopted, had it  been suspected that the whole triangulation 
was being deflected from the true direction by an ever-increasing azimuthal error : for would i t  not have been considered 
inconsistent to introduce the complicated macl~inery of minimum squares to adjust the closing errors of circuits, which 
in South India averaged 2" in amount*, if i t  had been suspected that the whole of the South Indian Triangulation was in 
error by 6" in azimutht.? 

The followilig extracts from chapters xi and xii of Volume I1 of the Accorrnt of the Operations of the Great 
Trigonoinetricnl Survey of India show General Walker's opinions :- 

" The difference between the observed azimuth of any line at a station B and the geodetic azimuth of the same line 
" as brought up through the triangulation from a fundamental station A, may be due either to local deflections of the plumb- 
"line at A and B, or to errors in the astronomical determinations of the azimuth at those stations, or to  errors in the 
t r  connecting triangulation; very possibly all three causes operate in every instance, but i t  is impossible to disentangle them, 
< r and determine the value of each separately ; practically the only thing to be done is to assume the astronomical observa- 
c r  - tions and the triangulation to  be errorless, and that the entire difference is due to deviatious of the plumb-line." 

" I t  will be seen that there is a large number of stations at which astronomical determinations of latitude and azimuth 
f r  have already been made, and the number of these may be expected to be somewhat increased before the triangulation 
"is completed; besides these there are a few stations at which electro-telegraphic differences of longitude have already 
rc been made, and several at which they will probably be made hereafter. But all these observations are liable to be influ- 
" enced by local deflections of the plumb-line to  a greater extent than the principal triangulation of the Survey is liable to 
"be influenced by errors generated ill the measurement of the angles. The differences between the direct determinations 
rc of the elements of any station and the computed values brought up to it from the origin, are due to errors of operatioo, 
" to errors in the adopted elements of the figure of the earth, and to local deflections of the plumb-line ; atid of all these 
" causes the last is, in this Survey, the most significant." 

I n  his paper entitled India's Contributions to Geodesy and ~ublished in the Philosophical Transactions of the Royal 
Society in 1895, General Walker made no use of the Indian observed azimuths. 

(7). I n  1897 Capt. Lenox Conyngham, R.E., pointed out that the large differences between astronomical and 
geodetic azimuths, which obtained in South India, could not be attributed to  local attractions. 

(8). In  1900 I commenced a classification of all deflection? of the plumb-line observed in India; and as more 
latitudes had been observed than longitudes I decided to equalise the numbers of deflections in the meridian and of 
those in the prime vertical by including the observed azimuths. I was not then conversant with the investigations 
carried out at Potsdam and published in Lothnbweichur,gen, Heft 1: 1886 and in Die Europiiische Liii~gengradmeswng eon 
Greenwich bis Warschau "on Bb.rsch and Kriiger 1896. I was only aware of what Colonel Clarke had written in 
chapter xii of his Ge0d.e.~~; on page 291 he shows that "the observation of the difference of longitude givea us no in- 
formation that is not also given by the observation of azimuth." 

I n  appendix No. 2 to my paper on Himalayan attraction ~ublished in 1901, the azimuth observations of India were 
compiled and classified. 

It was then found that at a few stations both longitude and azimuth observations had been taken. The B o  
methods of observatio~i, i t  was at once seen, did not yield accordant values of the deflection of the plumb-line, and it 
required but little insight to  discover that the differences between the astronomical and calculated values of aaimnth 
were largely due to the effect on the latter of the azimuthal errors accumulated in the triangulation. 

The conclusion that I arrived at was that, though the difference in azimuth between two rays can be more accurately 
determined by triangulation than by astronon~ical observations when the raps are not distant from one another, .yet the 
errors of triangulatiou tend to accumulate and at great distances from the origin the accumirlated error of the triangula- 
tion may easily exceed the error that local attraction is liable to produce in an observed azimuth. 

Volumes XI1 and XI11 of the dccorint  of the  operation^ of the (3. T. Survey o/ Id* .  
t Bnrvey of India-Profeeeional Paper No. 6 of 1901, part I, page 18. 
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On page 17 of the paper on Himalayan attraction will be found my first attempt to determine the azimuthal errors 
of the principal triangulation from comparisons of longitude and azimuth results. I had fully intended ill that 
paper to take a step further and, by applying corrections to the geodetic azimuths, to render the azimuthal observa- 
tions available for a discussion of the direction of gravity. But this course was not practicable : our azimuth observations 
had been taken on one plan by the tria~~gulation parties and our longitude observations on another by independent 
astronomical parties, and when the results came to be compared, but three stations were found at which both an azimuth and a 
longitude had been observed. Colonel Clarke's proof that an observation of longitude gave no information that was not 
also given by an observation of azimuth had led observers to believe that the determination of both longitude and azimuth 
a t  one station would be a somewhat unprofitable duplication of results. 

Nevertheless the table published on page 18 of the paper on Himalayan attraction gave a fair indication of the 
magnitude of the azimuthal errors of the triangulation : and this table convinced me that the azimuth observations accu- 
mulated by our survey would never be of use to anyone, until we had observed both for azimuth and longitude at a great 
number of selected stations. I had to abandon for the time all idea of utilising the observed azimuths : it was perhaps a 
first step to have got a complete list of azimuths compiled, but the possibility of making use of them seemed as far off as 
ever. 

(9). The supplementary Azimuth Obaersationa of 1903-6. Azimuth observations are simpler than those of longi- 
tude; they occupy less time and require but one observer; in order to supply the data that had been follnd wanting, i t  
appeared at first sight only necessary to arrange for an azimuth to be observed at every longitude station, and in 1903 
Captain H. Wood, R.E. undertook this titsk. 

At the commencement of his work however a new difficulty was encountered. The longitude stations were 
selected by our predecessors for the purpose of measuring arcs of parallel and a comparisoti of lougitude and azimuth 
results was not contemplated. The selection of longitude stations was based on two principles: (i! India w a s  to be 
covered by a network of equal triangles formed by longitude arcs : (ii) each longitude station was to be placed at an 
important telegraph office. 

The telegraphs of .  India have been widely extended since our longitude arcs were planned, and now-a-days we 
should possibly not experience much difficulty in obtaining " through " telegraphic communication from one longitude 
station to another, even if they were located at small telegraph offices. But formerly it was considered desirable to  
place each longitude station at a large central telegraph ofice where the telegraph master was of superior rank and 
able to order " through " communication and to prevent minor offices from breaking in. 

The longitude stations were consequently often located at distances from the principal triangulation, and their 
geodetic positions were determined bv secondary chains carried from the nearest stations of the principal triangles. It 
will be seen from the Appendices to Volumes IX and X of the Account of the Operations of the Great Trigonometrical 
Suraey of India that triangular errors of 3" and 5" were common in the very small triangles which generally closed the 
secondary chains in the hearts of towns. 

(10). I n  justice to our predecessors we have to admit that the special chains of secondary triangles satisfied all 
the requirements of the immediate object in view, viz.,  the determination of the lengths of the earth's axes from the 
measurements of arcs of parallel. The use to which we are now putting our longitude observatioils was not considered 
i n  the original scheme. 

'l'he probable error of an observed arc of longitude is seldom less than On.05 : and it is consequently unnecessary 
to  determine the geodetic longitude of the arc's terminals to a greater degree of accuracy than 2 or 3 feet. The triangles 
i n  which triangular errors of 3" and 5" occur are invariably small ; their sides are perhaps one or two miles in length and 
few only of such triangles occur in any single chain : i t  is consequently unlikely that the geodetic longitudes have been 
affected to a larger extent than one or two feet. A geodetic difference of longitude and a geodetic azimuth are both 
angular meafmrements, but they are affected in a different way by a linear displacement. 'l'he resulting error in the 
longitude is represented by the angle which the station's displacement subtends at the pole ; the resulting error in the 
azimuth is the angle, which the station's relative displacement subteuds at the next station of the triangle, distarit perhaps 
a mile. I u  a triangle with an area of half a square mile and with a triangular error of 5" the stations are fixed 
correctly within an inch, and are suitable for longitude work ; but the azimuths of the sides are not known within 
2O or 3N and are useless for geodetic purposes. 

(11). To revise the secondary triangulation with which longitude stations had been fixed was found to be n o  
simple matter. The longitude stations had been located in the gardens of telegraph offices near the centres of cantonments 
and cities : no triangulation would have been possible, until many valuable trees had been cut down, and even if these 
clearances had been snnctioned, the view would still have been obstructed by houses, which would have reudered small tri- 
angles necessary. hloreover ill the case of some stations the chains of triangulation requiring revision were long; Mooltan 
was 46 miles from a principal station ; PeshLwar was 106 miles. 

I t  is true that the secondary chains connecting these places with principal series had been, with the exception of 
their small terminal triangles, well-observed, but still they were secondary, and having regard to the accumulation of error 
in long chains I came to the conclusion, that if they were to be revised a t  all, they ought to be revised entirely. 

With principal triangulation urgently required in Burma and Baluchistan, there is practically no early prospect 
of our being able to cury  out the revisions to longitude stations, and in my opinion it will be better to extend the 
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longitude work to the existing principal triangulation than to extend the triangulation to the exiating longitude stations: 
i t  will too be cheaper to select new longitude stations and to observe new lougitude arcs. When therefore two astrono- 
mical observers are uext available, and tbe long prospected longitude arcs of Burma come to be undertaken, the 
utilisation of our azimuths should be kept in view, and supplementary longitude stations should be selected at the critical 
points of our principal triangulation. 

(12). Meanwhile Capt. Wood had to proceed with his programme of azimuths and to makethe most of the secondary 
triangulation at his disposal. His original intention had been to observe for azimuth over the marks of the longitude 
stations, but this ideal procedure he was unable to carry through, and he had to fall back on a compromise. 

Let us suppose that a longitude station is situated on a flat plain in the heart of a city, and that the principal 
triangulation has determined an accurate geodetic azimuth at  a station tw.o miles distant outside the walls. To observe 
for azimuth at such a longitude station is useless, because the geodetic azimuths of the sides of the ernall urban triaugles 
are not kuown within 2" or 3"; the only simple way out of the difficulty is to observe for azimuth at the nearest station of the 
principal triangulation, and then to compare the resulting deflection of gravity with the deflection at the longitude station 
itself. I n  following such a course we are abandoning our ideal plan, and we are making the assumption that the local 
attraction is identical at both stations. Such an assumption would perhaps be admissible if the two stations were near 
each other, if the country was flat, and if no geological disturbances were apparent ; but the maximum permissible interval 
between longitude and azimuth stations, whose results are to be used for the formation of Laplace's equation, is not 
a subject suitable for discussion. There ought, we know, to be no interval: that is the only proper course andevery other 
is a make-shift. 

I n  order to secure a reliable value of geodetic azimuth in the case of weak terminal triangles, Captain Wood was 
authorised to admit an interval of 5 miles between the longitude and azimuth stations, when the country was flat, and 
one of 2 miles when hills were visible on the horizon : in hilly country no interval was regarded as permissible. 

Captain Wood was unable to observe for azimuth at all the longitude stations in one field season, and on hi8 return 
i t  was found that his result at Prome rendered an intervening Laplace station between India and Burma necessary ; in 1904 
Captain H. McC. Cowie, R.E. was able to furnish such a station by observing for azimuth near Chittagong. 

(13). Table I shows the stations at which Laplace eqliatior~s have been formed: Table I1 shows the longitude 
stations which were too far from the principal triangulation to be utdised. The positions of the stations of Table I are 
ekown on the attached chart. 
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TABLE I.-.hTarnes and Descriptions of accepted S t a t i m .  

A70'otrs.-T.O. denotes Telegraph Office. T.S. denotes Tower Station, principal. H.9, denotes Hill Station, principal. 8. denotes 
Sbtion, principal, in the plains. 8. denotes statioa, eecondary, in the p l d .  

f 

Description of eurroonding country 

- 

Vide Professional Paper No. 5 Appendix I 
page i. 

Flat : on the weet coast. 

A Sub-Himalayan station. 

Surrounded by high hills. 

Quite flat. 

Quite flat. 

The Himalayas rise about 30 miles North. 
Surround~ng couutry iu the immediate 
vicinity flat. 

Hilly. 

On coast : immediate surroundings flat : but 
not very dlstaut from Aralcan u~ounta~ns.  

Low hills t o  the E. Higher range toward8 
\V. 

Flat. 

The surrounding county  is undulating 
with no marked features. 

I s  situated on the sea-conat near the East- 
ern Ghats. 

IIountainous. 

On went coast near the foot of the West- 
ern Ghits. 

With the exception of the Abu Hills 
whjch 11e to the N.E., 20 miles away, the 
surrounding county  is quite flat. 

Flat. 

On a high plateau. 

On east coast : country %at. 

Hilly. 
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Distance between 
Longitude and 

longitude Station 
Azimuth 
-- 

In  metres 

I I 

2513 

966 

7 

78~0 

6502 

74 

5690 

I 4 3 8 ~  

I 8.4 

8921 

6 8 

33732 

4570 

59 

32 

19 

1 2  

91 26 

27680 

Neareat Azimuth Station 

-- 
I n  miles 

0.0 

r ' 6 

0.6 

0.0 

4.8 

4.0 

0.0 

3.5 

8.9 

0. I 

5.5 

0.0 

21 .o 

2.8 

0.0 

0.0 

0.0 

0.0 

5.7 

17.2 

Kaliiinpur H.S. 

Karachi Observatory 

Dehra D6n Obsy. (old) 9. 

Quetta T 0. 8. 

Calcutta Base-line South 
End T.Y. 

Orejhir S. 

Jalpaiguri 8. 

Nngarkhiua 1I.S. 

Dnttaung ,, 

Kyaunggyi a. 

Taungzun H 8. 

Bolarum P.W.D. Office s 

Vizagnpatam Base-line 
N.  Eud 8. 

Karaundi H 8.  

Coliba Observatory S. 

Deesa T.O. 8. 

Mangalore S. 

Bangalore Base-line S.W. 
Eud S. 

St. Thomas's Mount t re-' 
stle Y. 

Kudankulam Observa- 
1 9  
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J 
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0 
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Q 
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Knliinpur 

Karachi T.O. 

Dehra D6n Obey. (new) 

Quetta T 0 

Calcutta 

Fyzabad T.O. 
I 

Jalpaiguri 

Chittagong T.O. 

Akyab , ,, 

Prome 

Noulmein 

Bolnrum 

Wnltair 

Jubbulpore T 0 

Bonlbay 

Deesa T.O. 

Mangalore 

Bangalore 

Madras 

Nagarkoil 
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The stations of Waltair and Nagarkoil have been included in  Table 1 on account of the importance of their poai- 
tions in the triangulation; but the distances at both places between the longitude and azimuth stations are excessive. 

TAB L E II.-Names and descriptions of rPjected Xtations. 

(14). General Walker's initial azimuth. W e  have for our data the results of longitude and azimuth observa- 
tions at  20 stntioris: but before we cau proceed to form equations we have to consider another difficulty. When the 
calculations of the principal triangulation were being undertalien, General Wallrcr deduced a value for the initial azimuth 
from a great group of observed azimuths. I n  takiug this step General Wallter llopcd to free the fundamental azimuth, 
on which the orientatiou of tlie whole trianglilatio~i depcndcd, from thc effects of local attrziction. Tlle course pursued 
has since been regretted : the cornplicatioi~s i~itroduced Ilave atldcd greatly to tlie difficulties of su1)sequent investigation, 
and nothing was gained, for we now realise that the initial azimuth at  Iialiiinpur was not freed from the effects of local 
attraction. . 

Longitude Station 

Agra T.O. 

Amritsar ,, 

Rellary ,, 

Mooltan ,, 

Peshiwar ,, 

When in  India we compare a geodetic and an observed difference of longitude, the observed difference is mensnred 
from the astronomical rncridiar~ of Kaliinpur: 1)ut when we compare a geocletic a r ~ d  an observed azimuth, tlie geodetic 
azimutli has been brought up from WallrerJs meridiau at  Kalikupur, and this meridian is not coiucideut with the astrono- 
mical meridian. 

. For purposes of this investigation I have had to adopt a new value of the initial azimuth and to  recompute throdgh 
the trinnglllation all the geodetic longitudes and azimr~ths employed. Tlie value of initial azimuth XIOW adopted is 
190' 27' 6".20, being the mean of the observed vallles as dtducetl 011 page 7 of Professional Pilper No. 5 of 1901. I n  
the compariso~ls now to be illstitutcd between lougitudc and azimuth results both sets of observatiou will be referred 
t o  the astronomical meridian at Kalihnpur. 

This course has the disadvantage of bringing into use different geodetic values of longitude and azimuth from those 
published in our preceding vol~imes. Every member of an old survey Irnows tlie ol~jections to incessant changes of 
data; nnd I hope i t  will be clearly understood that no general recomputation is a t  present contemplated, and that the 
geodetic data in  the following tables have been ouly deduced for tlie one particular purpose. 

Description of surrounding country 

The Himalayas visible to N.E. 

Sulemin mountain peaks j~lst  visiblk all along the 
horizon from N.W. to S.W. on very clenr days. 

Nearest Azimuth Station 

Usira H.9. 

Sangatpur T.S. 

DarGr H.S. 

Dera Din PanBh P.S. 

JBoli H.S. 

Nolsr.-T.O. denotea Telegraph 0- H.6. d e n o t ~  Hill Station, principal. T.6. denotee Tower Station, principal. P.S. denobr 
PWorra Btetion, principal. 

Distance between 
L o ~ l ~ i t u d e  and 

Azimuth Stntions 

In  metres 

44x00 

371~x1 

143400 

74200 

170800 

In  .miles 

27 

23 

89 

46 

106 
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. T A B L E  111.-Recalculation of Geodetic Azimuths of Sic2es of the Triangulatiort. 

Not-.-T.O. denotes Telegraph O5ce. T.S. denotes Tower Station, principal H.S. denotes Hill BWion, princi~al 8. denote8 
&Itation, principal, in the plains. a denotes atation, secondary, in the plain& 
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B 
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Station of Observation 

Kaliiinpur H.S. 

Karnchi Obeervatory 

Dehrn DGn Observatory (old) 8. 

Quetta T.0. 8. 

Calcutta Base-line South End T.S. 

Orejhk S. 

Jnlpaiguri 8. 

Nagnrkhha H.S. 

Dattaung J S  

Kyaunggyi 0. 

Tnungzun H.S. 

Bolnrum P.W.D. O5ce 8. 

Vizagnpatam Base-line N. End 8. 

Karnundi H.S. 

Colliba Observatory S. 

Decsn T.0. 8. 

Mangalore 8. 

Bangalore Base-line S.W. End ,, 

St. Thomas's Mount Trestle ,, 

Kudankulam Observatory 3 )  

Correction8 
Tnitinl Azimuth 
as dcrl~iced and 

'ldopted 'Y 
Glenerd Walker 

0 I I1 

190 27 5'10 

. 

dzi,nutl,a of 
Rides aa cornput- 
ed from Vnllierys 

value 

0 I 11 

221 39 10-9 

165 11 10-7 

166 31 17'0 

177 10 36.2 

308 36 23.0 

321 33 30'0 

15j4722.0 

171 27 31.9 

rog 26 48.1 

31 16 31.8 

25 57 36.9 

203 44 25.9 

206 22 39.6 

288 5 26.7 

241 16 19.9 

205 52 53'6 

224 31 27.0 

12 30 9.3 

1 8 5 5 5 2 6 . 5  

The obaerred 
and uncorrected 

"lue of 
initial Azimuth 

0 I I1 

190 27 6 - 2 9  

to 
Wnllter's 
rnl,lps of 
dzimutba 

11 

+ 1.2 
+ 1 - 2  
+ 1.2 
+ 1'2 
+ 1.2 
+ 1.2 
+ 1.1 
+ 1-0 
+ 1.0 
+ 1.0 
+ 1.2 
+ 1 - 2  
+ 1.2 
+ 1.2 
+ 1 - 2  
+ 1'2 
+ 1.2 
+ 1.2 
+ I ' I  

Resulting values 
of geodetic 
Azimuths 

0 I I1 

221 39 12.1 

165 11 11.9 

166 31 18.2 

177 lo 37.4' 

308 36 24.2 

321 33 31'2 

1 5 5 4 7 2 3 . 1  

171 27 32'9 

rog 26 49.1 

31 16 32-8 

25 57 38.1 

203 44 27.1 

206 22 40-8 

288 5 27.9 

241 16 21.1 

205 52 54'8 

224 31 28.2 

IZ 30 10.5 

1 8 j 5 5 2 7 . 6  
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TABLE IT.-DeJEections of the plumb-line in the prime vertical aa deduced from comparisons 
of Observed and Geodetic Azimuths. 

Nofos.-T.O. denotes Telegraph Office. T.S. denotes Tower Station, principal. H.6. denotes Hill Station, principal S. d e n o t a  
Station, principd, in the plains. a. denotes station, secoutlary. in the plains. 

* Ug the " Bessel-Clarke Spheroid " is meant the spheroid which results from a combination of the  major axis of Clarke and t h e  ellipticity 
Bessel. 

t I t  will be found that  the  quantities in  this colnmn do not y e e  exactly with the  valnen published on page 17 of P r o f e d o n d  Paper No. 5 of 
1901 : the discrepancies have arisen, firstly, because the ol,sen-ed azimuths in Table IV above have been recomputed with the latest s d a e s  of declinatios 
6econdly, becnrlse the observed azimuths have now bcen corrected for nbcrration, and, thirdly, because the geodetic azimuth8 in Tabh 11 have 6 
d a t e d  from the  as t rouomid  meridian at Kalibpnr inate4 of from an rssumed meridian. 
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Station of observation 

Kaliinpur H.9. 

Karachi Observatory 

DehraDhnObsy.(old) S. 

Quetta T.0. ,, 

Calcutta Base-line South 
End T.S. 

Orejhir 8. 

Jalpaiguri 8. 

Nagarkhina H.9. 

Dattaung ' ,, 

Kyaunggyi 8. 

Taungzun H S .  

Bolarum P.W.D. Office 8. 

Pizagripatam Base-line 
N. Eud S. 

Karaundi H.S. 

ColJba Observatory S. 

Deesa T.O. s. 

>fangalore S. 

Barlgnlore Bhse-line S.W. 
End S. 

s t .  Thomas's Mount Tre- 
stle S. 

KudankulamObservatory,, 

Observed 
Azimuth = A 

o I I I  

19027 6.29 

221  39 9 .5  

1651058.8  

166 31 1 2 . 1  

177 10 27.3 

3083618.9  

321 33 25.3 

155 47 13'3 

171 27 28.3 

1092642.1 

31 16 18.9 

25 57 35'8 

203 44 24'5 

2062235.6  

288 5  27-7 

2 4 1  16 15.3 

205 52 53.8 

224 31 21.7 

12  30 5.3 

185 55 18.8 

Geodetic Azimuth = Q 
as 

Evere~t Sphe- 

A 

Bessel- 
Clarke 

(A 

Everest 

Sl,heroid 

I ,  

E 11.0 

,, 22.2 

,, 15'3 

, 18.5 

,, 8 .3  

,, 6.4 

,, 16.0 

,, 3 ' j  

,, 9.7 

,, 33.6 

,, 6.7  

,, 4.6 

,, 11.0 

,, 3.5 

,, 15'8 

9, 19.7 

,, 28.1 

,, 20.4 

,, 61.3 

roid(Tnb1e 111) 

o I 11 

2 2 1  39 12.1 

165 11 11.9 

166 31 18.2 

177 10 37.4 

3 0 8 3 6 2 4 . 2  

321 33 31.2 

155 47 23.1 

171 27 32-9  

1 0 9 2 6 4 9 . 1  

31 16 32-8 

25 57 38.1 

203 44 27.1 

206 2 2  40.8 

288 5  27.9 

241 16 21.1 

zoj  52 54'8 

2 2 4  31 28-2 

1 2  39 10.5 

185 55 27.6 

- Q) cot 

Clrirke 

computed from 

Clarke 

the 

Bessel-Clarke 
Spheroid 

n 

E 11.4 

,, 22.2 

, 1 

,, 18.0 

,, 8 . 1  

,, 6.0  

,, 15'6 

3 '0  

,, 9 . 1  

,, 32'9 

,, 6 . 7  

,, 4.3 

,, 10.8  

,, 3 .8  

,, 16.0 

9, 19 '7  

,, 28.1 

,, 20.4 

,, 61.3 

Spheroid 

0 I 11 

2 2 1  39 14.8 

16 j  I I  11.8 

166 31 21.2 

177 10 34.8 

3 0 8 3 6 2 3 . 0  

321 33 28.3 

155 47 19'7 

171 27 29.4 

1 0 9 2 6 4 5 . 2  

31 16 28.6 

25 57 37.9 

203 44 25.9 

206 2 2  40.2 

288 5  29.0 

241 16 22.5 

205 52 55'3 

224 31 28.2 

12  30 10.0 

18j  55 27.6 

Spheroid* 

o I I I  

2 2 1  39 r 4 - 6  

165 11 11.8 

166 31 21.0 

177 10 35.0 

3 0 8 3 6 2 3 . 1  

321 33 28.5 

155 47 19.9 

171 27 29-6 

1 0 9 2 6 4 5 . 4  

31 16 28.8 

2 j  57 37.9 

203 44 26.0 

206 2 2  40.3 

288 5  28.9 

241 16 22.4 

205 52 55'3 

2 2 4  31 28.2 

12  30 10.0 

18j  5 j  27.6 

Spheroidt 

I ,  

E 5.6 

,, 2 2 . 4  

,, 10.5 

,, 24.2 

,, 10'5 

,, 11.8  

,, 23'8 

,, 12.5 

,, 20'5 

,, 47'1 

,, 7 .3  

,, 8 ' 0  

,, 12.2 

,, 0 '6  

,, 12.9 

,, 17'5 

,, 28.1 

,, 22.5 

,, 61.3 
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Td BLE 7.-Dejlectwns of the plumb-line in the prime vertical dedwed from comparbolu, of 
068erved and Geoaktic dlferences of Aongitude. 

Notar.-1. T.0, denotes Telegraph Wee. 
2. The geodetic valuea of longitude here been epecidlj recomputed for the parpoeer of t . b  table: the oboerved mh~ath @t WPU 

Lu been sabntitnted tor Walker's nrimuth in the recomputation. 
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ti 
C 0 
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A 

B 

C 

D 

E 

F 

a  
H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

B 

6 

T 

Station of obeerration 

KaliPnpm 

Karachi T.O. 

Deiua Din  Longitude Bktion 

Quetta T.O. 

Calcutta 

Pytabad T.O. 

Jalpaiguri 

Chittagong T.0. 

Akyab ,, 

Rome 

Monlmein 

Bolarom 

Waltair 

Jubbulpore T.0. 

Bombay 

Deem T.O. 

Mangalom 

Bangalom 

Mad~w 

,Nagarkoil 

$5 4 Qeodetic differences of longitude in an: Deflectioua of the plnmb- 
from Kaliinpur - G A - a  line = (A - Ct) coa A 
as computed from the aa compnted from the 

O I U  

lo 38 24.8 

o 23 38'9 

lo 38 48.3 

lo 4a 0'3 

4 28 50.1 

r r  4 34.8 

14 10 47'4 

15 14 "'0 

17 33 24.6 

19 58 5'9 

o 51 50'3 

5 39 41.6 

17 34.8 

4 50 21.8 

5 18 16.4 

i 48 32'9 

o 4 20.3 

a 35 19.6 

o 13 15.8 

O , , ,  

ro 38 24.3 

o a4 4-6 

10 38 45.8 

lo 42 11'3 

4 28 50.6 

1 1  4 55.2 

14 10 59.0 

15 14 la-o 

17 33 40.3 

19 58 23'0 

o 51 53.6 

5 39 45.8 

a 17 45.0 

4 50 28.6 

5 a8 1a.7 

48 35'1 

o 4 17.6 

a 35 36.6 

0 13 14'2 

D l , ,  

10 38 17.8 

o 24 4.3 

lo 38 39-1 

10 42 4.8 

4 28 47.8 

1 1  4 48.4 

14 to 50'4 

15 14 22'8 

17 33 29.7 

19 58 11.0 

o 51 53.1 

5 39 41.4 

a 17 43.6 

4 50 25.7 

5 28 9.3 

z 48 33.4 

o 4 17.6 

a 35 35-1 

o 13 14.1 

X 

+ 6-6 

- 25-5 
+ 8.7 

- 4.8 

+ 2.a 

- 14.0 
- 3'5 
- 2.3 
- 5.6 
- 5'7 
- 2-8 

0.0 

- 8.9 
- 4.0 
+ 6.8 

- 0.6 
+ 2.7 

- 5-5 
+ 1'7 

. , I ,  

lo 38 18.1 

o a4 4.4 

lo 38 39.6 

lo 42 5'1 

4 a8 48'0 

1 1  4 48.8 

14 lo 50.9 

15 14 23'3 

17 33 30.2 

19 58 11.6 

o 51 53-1 

5 39 4a-6 

a 17 43.7 

4 50 a5-8 

5 18 9'6 

z 48 33.5 

o 4 17.6 

a 35 35.1 

o 13 14.1 

I, 

+ 0.5 

- 25.7 
+ 2.5 

- 11.0 
- 0.5 
- 20.4 
- 11.6 
- 11.0 
- 15.7 
- 17.1 

- 3.3 
- 3.2 
- 10.2 
- 6.8 
+ 3.7 

- 2-a 
+ 2.7 

- 7.0 

+ 1.6 
A 

n 

+ 7.0 

- 25.4 
+ 9.2 

- 4.5 
+ 1.3 

- 13.6 
- 3.0 
- 1.8 

- 5.1 
- 5.1 
- 2.8 

+ 0.2 

- 8.8 
- 3.9 
+ 7.1 

- 0.5 
+ a.7 

- 5.5 
+ 1 - 7  

I 

E 6.0 

,, ~2.0 

,, 7.5 

,, 4'4 

W 1.9 

E 12-5 

,, 3'2 

,, 2.a 

9)  5'3 

,$ 5'5 

,* a.7 

0'0 

E 8'2 

W 3.8 

E 6.1 

W 0.6 

E a.6 

11 5'3 

9. 1'7 

W 

E 0.5 

,, aa-a.. 

,, 2.2 

,, 10.1 

,, 0.4 

,, 18.3 

,, 10.7 

,, 10'3 

,, 14.9 

,, 16'4 

,, 3'1 

,, 3'0 

,, 9.4 

W 6.5 

E 3'4 

W "1 

E 2.6 

,. 6.8 

r I 

n 

E 6.4 

a1.9 

,, 7.9 

,, 4'1 

W 2.0 

E 12.2 

,, 2.8 

,, 1'7 

,, 4.8 

,, 4'9 

,, 2-7 

W 0.2 

E 8.1 

W 3.7 

E 6.5 

W 0.5 

E 2.6 

,, 5'3 

1'7 
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(15). We we now in a position to deduce the azimuthal errors generated in the principal triangulation as follows :- 

TABLE PI. -Deduction of the Azimuthal error8 acczcrnulated in the Triangulation. 

(16). We have now deduced the azimuth~l errors of the triangulation at several points : our remaining taaks are :- 
(i). to determine by iuterpolation the azimuthal errors of the triangulation at intermediate azimuth 

stations. - - - - - - - - . 
(ii). to correct the geodetic azimuths at these s t a t i o~~s  for the errors so determined. 

(iii). to deduce finally the deflection of the plumb-line i n  the prime vertical from comparisons between 
the corrected geodetic and the observed azimuths. 

I n  Table VII these last steps have been takeu. 

Noter.-T.O. denotes Telegraph O5ce. H.S. denotes Hill Station, principal. T.8. denotes Tower Bbtion, principal, 8. d e n o h  Station, 
principal, in the plains. r. denote8 rhtion, secondary, in the p l a h .  

Name of Azimuth Station 

Kaliinpur H.B. 

Karachi Obsenatorp 

Dehra Diin Obsy. (old) S. 

Quetta T.O. I. 

Calcutta Bare-line Bouth 
End - T.S. 

Orejhhr 6. 

Jalpaigori r. 

Nagarkhina H.8. 

Dattaung ,, 
Kyaunggyi r. 

Tmungrun H.B. 

Bolarum P.W.D. O5ce s. 

Viragwpatam Bare-line 
N. End S. 

Karaundi H.8. 

Coliba Observatory 8. 

Deem T.O. r. 

Aiangdore , 8. 

BnngaloreIlare-lineS.W. 
End 8. 

81. Thomas'r Mount Tre- 
~ t l e  8. 

KudsnkulamObserratory ,, 

I. 0 * .s 

3 

B s 
U 

d 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

B 

6 

T 

Name of Longitude Station 

KalZnpur 

Karachi T.O. 

Delirs D h  Longitude Sta- 
t ion a 

Quetta T.O. 

Cnlcutta 

Fypsbad T.O. 

Jalpaiguri 

Ckittagong T.O. 

Akyab ,, 
Proms 
, 
Moulmein 

Bolarum 

Waltair 

Jubbulporo T.O. 

Bomby 

Deera 2.0. 

Mangalore 

Bangalore 

rdadru 

Nagarkoil 

Deflections of the plumb-line in the prime 
vertical deduced from 

Long. ohservations 
(Zlable V) 

-. 

E ~ ~ ~ ~ k ~ ~ ~ ~ ~ ~ ~  
obserrationr 

Azimuth observations 
(Table IV) 

3 ' 2 g  m mp 8 ;  
Qh -; 

Correetionr to 
Geodetic Admutlir 

2 5 
a  :: 
3 m 

= a C  g a l  
: ~ Z S  

a 
2 

It 

E 6.0 

, , zzao  

,, 7.5 

,, 4.4 

1.9 

12.5 

,, 3.1 

,, 2 . 2  

,$ 5 '3  

,, 5 '5  

,, 2'7 

0.0 

E 8.2 

W 3.8 

E 6.2 

W 0 .6  

E 2'6 

,, 5'3 

,, 1.7 

I 

E 0 .5  

,,zz.z 

,. 2 . 2  

,, 10.1 

,, 0.4 

,, 18.3 

,, 1 0 . 7  

,, 10'3 

,, 14'9 

,, 16.4 

,, 3.1 

,, 3 .0  

,, 9.4  

W.6.5 

E 3.4 

W Z . L  

E 2.6 

,, 6.8 

,, 1.6 

I 

E 5 - 6  

,, 22'4 

,, 10.5 

,, 24'2 

,,,10'5 

,, 11.8 

,, 23'8 

., 12'5 

,, 20.5 

,, 47'1 

.,, 7'3 

,, 8.0  

,, 1r . r  

,, 0.6 

,, 12.9 

,, 17.5 

,, 28'1 

,, 22.5 

,, 61.3 

# 

E 6.4 

,, 21'9 

,, 7'9 

,, 4.1 

W z .oW 

E r t . z E  

,, 2.8 

,, 1.7 

,, 4.8 

,, 4 '9  

,, 2.7 

W o . 2  

E 8 . 1  

W 3.7 

E 6.5 

W 0 .5  

E 2.6 

,, 5.3 

,, 1-7  

U 

- 5.1 

- 0.2 

- 8 - 3  

-14'1 

-1o.1 

+ 6.5 

-13.1 

- 2 . 2  

- 5.6 

-30.7 

- 4-2  

- 5.0 

- 2.8 

- 7'1 

- 9.5 

-19.6 

-25'5 

-15.7 

-59.7 

I 

E 11'4 

,, r2.r  

,, 15.7 

,, 18.0 

,, 8.1 

,, 6.0 

,, 15.6 

,, 3 '0  

,, 9.1 

., 32.9 

,, 6'7 

,, 4 - 3  

,, 10.8 

,, 3.8 

,, 16.0 

,, 19.7 

,, 18.1 

,, 10.4 

,, 61.3 

8 

- 5.0 

- 0.3 

- 7.8 

-13.9 

-10.1 

+ 6.2 

-11.8 

- 1'3 

- 4.3 

- 4.0 

- 4-5  

- 2.7 

- 7'5 

- 9.5 

-20.2 

-15.1 

-59'6 

# 

E 11.0 

,, 21.2 

,, 15.3 

,, 18.5 

,, 8.3  

, 6.4 

,, 16.0 

,, 3'5 

,, 9.7 

,, 33'6 

,, 6.7 

,, 4.6 

,, I I ' O  

,, 3'5 

,, 15.8 

,, 19.7 

,, 18-1 

,, 20.4 

,, 61.3 

I 

- 5.0 

- 0 . 2  

- 7 '8 -  

-14'1 

-10.2 

+ 6 . r +  

-11-8 

- 1 '3  

- 4'4 

-z8.o-z8'1 

- 4'0 

- 4.6 

- 1.8 

- 7'3 

- 9.6 

-10.3 

-25.5-25'5 

- 15' I 

-59.6 

I 

- 2.3-  

- 0.1 

4.8 

- 5 '9  

- 5.1 

3 . 1  

- 5'4 

- 0.8 

- 1'9 

- 9 '1  

- 1.3 

- 1.6 

- 1 - 2  

- 3'4 

- 4.3 

- 4'5 

- 5 ' 9 -  

- 3.6 

- 8 .6  

Y 

1 ' 3  

- 0.1 

- 4.5 

- 5.8 

- 5.1 

+ 3.1 

- 5.3  

- 0-5  

- 1'5 

- 8 . 3  

- x.3 

- 1.5  

- 1.2 

- 1 . 6 -  

- 4.3 

- 4.6 

5.9- 

- 3'5 

- 8.6 

I 

- 1-3  

- 0-1 

- 4'5 

- 5 - 9  

- 5.1  

+ 3.0 

- 5-3  

- 0-5  

- 1.6 

- 8.3 

- 1.3 

- 1 . 8  

- 1.1 

1 .5  

- 4.3 

- +.6 

5.9 

- 3'5 

- 8 . 6  
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3 
Y 

3: 

82, 2 5 
a 

A 

24 

26 

26 

27 
28 
29 
80 

C 

B 
1 
2 
3 
4 

6 

6 

7 

8 

9 

C 

B 
10 
11 
D 

A, 
1 

3 
8 
4 

6 
6 
BI 

Nuns of Admnth Station 

Kalilnpnr H.S. 

Pai%rgarh t1 

Kesri ,, 
Usvs ~1 

Noh T.S. 
Uatniri I* 

Knlilna 8. 
Bmog H.S. 

Dehra D h  O m .  (old) 

Karachi Observatarp 
Karachi Base-line 8. End 8. 
Y6auf P.S. 
ljhauar T.S. 
Mihi t 1  

Dij i l  8 .  
Dera Din Pauih SP 

Jharkil T.Y. 

dioli H.S. 

Medwlni 

Dehra DGn Obay. (old) 

Karachi Observatory 
Andar H.S. 
P i r ~ o  
Quetts T.O. Station " 

Qnr6ria H.S. 

Kinkre ,, 
Binskho o 
Tiring 
Rikhi ~.'b. 
Kberi v 

Born. , 
M e d w h i  I I  

3 a 
Y 

I 
u 

... 
T.H. 36" 

B. or T.S. 36" 

II 

,, 
o 

t t  

T.S. 24" No. 2 

~.S."96" 
IV. 24" No. I 

I,  

1, 

T.8.36" 

,, 
*I 

W. Z4" ,Yo. l 

11 ... 

T.S.l?No.l 
12' 

T.8.11" No. 2 

... 
W. 24"No. l 

1, 

(I 

,, 
,, ... 

w Geodctic Azimuth = (I 
0 9 

Correction for 

w 
.4 - A  

Value 
Observer 

... 
" and 

A. S. \Vaugh 
G. Ererelit 
G. Everest and 

O. Logan 
(3. Everest 

*I 

II 

t 

J. M d h e u n  

... 
A. Strange 
H. Keelan 

I 

J ' ~ ~ ~ ~ ~ i ~ ~  
J. P. Baeevi 

II 

(3. Logan 

I 

... 

J. Id. B& 

H. wood 

... 
H. Keel= 

I* 

I, 

tt 

C. Lane 
0. Logan .,. 

c 
." .a 

L 
8 P 
0 
u 

3 n 

Jan. 1837 
L)ec 1836 

Feb. 1838 

Apr. 1837 
Jan. 1836 
Oct. 1836 
Sept. 1836 

18" 
AP~.  ,, 

... 
Mar. 1863 
Dec. 1868 
A .  1869 
Dec. 1869 

Apr. 1860 

, 1869 

Jan. 1X6Y 
Dee. 1868 

Dec. I861 
Jan' 
Feb. ,, ... 

... 
Dee. 1896 
Nor. 1896 
Apr. 1904 

... 
Mar' 
Apr. 
Apr. I&] 
I)ec. 1860 
, 1866 

Jan. 1866 
Feb. 
A .  lB'k8 ... 

I1 

... 
W 1 6 

E 6'0 

,, 0'8 
W 2.6 
E 2.9 
,, 4.1 
,. 26'6 

,, 22.7 

E"b .6  
W 3'6 
., 12'2 
,, 19.3 

,, 21.3 

,, 1 0 0  

,, 6.7 
E 0'6 

,, 11.6 

... 

~ " i . 6  
2.9 

E 2.2 

... 
W 0.4 

,, 4f)  
,, 6'0 
., 1'6 
& 4.8 

W 1.5 ... 

0 1  

... 
24 56 

26 47 

26 67 

27 61 
28 44 
29 31 
30 29 

30 20 

... 
245.3 
27 61 
28 9 
28 34 

29 33 

30 34 

31 21 

33 17 

31 18 

... 

... 
26 1 
26 3 
30 12 

... 
26 38 

26 60 
27 63 
29 17 

30 6 

80 21 ... 

0 1  

... 
77 44 

77 43 

77 40 

77 41 
77 41  
77 42 
78 3 

78 6 

... 
6 7 1 2  
68 29 
6 9 2 0  
69 63 

70 26 

70 69 

71 2 

73 13 

76 14 

... 

... 
67 16 
66 37 
67 3 

... 
'76 10 

76 11 
76 16 
76 9 

76 8 

76 9 ... 

m 

... 
1641 

1187 

810 

710 
767 
828 

7433 

2289 

... 
69 

216 
266 
300 

- 412 

490 

664 

1918 

1936 
... 

4&7 
1438 
6600 

... 
1662 

1870 
2060 

786 

822 

866 ... 

0 I I 

... 
236 19 17.9 

206 41 40-2 

146 66 26.1 

60 52 33.7 
28 44 34.6 

164 18 47.3 
71 6 9.2 

166 11 10.7 

... 
2 0 6 2 3 j l . 6  
196 61 18.6 
19760  2 6  
188 2 6 - 3  

239 26 54-6  

209 21 8 . 7  

208 7 4 . 8  

214 27 23.1 

64 43 42.3 
... 

181 'f 4.1 
169 22 16.2 
166 31 17.0 

... 
146 33 7.3 

148 40 62.4 
77 66 32.1 

208 YO 66.1 

2 1 2 6 6 1 7 . 9  

208 37 18.1 ... 

W 

... 
0.0 

0 .0  

0 0 

- 0.1 - 0.1  
- 0.1  - 0 . 1  

- 0 .1  

- 3.3 
- 2 . 3  - 1.9 
- 1.8 - 1.7  

- 1.6 

- I .4 

- 1.2 

- 0.8 

- 0.3  
- 0 . 1  

- 2 . 3  
- 2.8  - 2.8 - 4.8 

- OL3 

- 0.8  

- 0 .8  - 0 3 - 0 .3  

-0.3 

- 0.5 - 0 . 3  

N 

+ 1 .2  

+ 1.2 

+ 1 .2  

+ 1.2 

+ 1 - 2  
+ 1 . 2  
+ 1.2  
+ 1.2 

+ 1.2 

+ 1.2 
+ 1 . 4  
+ 1.2  
+ 1.2  
+ 1 . 2  

+ 1.2  

+ 1.2 

+ 1 . 2  

+ 1 . 2  

+ 1.2 
+ 1 . 2  

+ 1.2 
+ 1 .2  
+ 1 . 2  
+ 1 .2  

+ 1.2 

+ 1 .2  

+ 1.2  
+ 1 .2  
+ 1 .2  

+ 1.2 

+ 1 .2  
+ 1 , 2  

0 1 1) 

... 
236 19 19.1 

206 41 41.4 

146 66 27.3 

60 22 34.8 
28 44 36 6 

164 18 48'4 
71 6 1 0 3  

166 11 11.8 

2062i'30.6 
196 61 17.8 
19760 2.0 
188 2 6.8 

239 26 64.3 

209 21 8.6 

208 7 4.8 

214 27 23.6 

61 43 43.2 

... 

181 'i' 2.6 
169 22 13.6 
166 31 13.4 

... 
146 33 8.2 

148 40 63-3 
77 66 33.0 

208 30 67.0 

2126618 '8  

208 37 14.0 ... 

0 1  U 

... 
236 19 19.8 

206 41 38'6 

146 66 26'9 

60 22 36.2 
28 44 34.0 

164 18 46.1 
71 6 64'7 

166 10 68.6 

206i3 '30.2 
196 61 19'7 
19760 8'6 
188 2 16 3 

239 26 6'4 

209 21 14.4 

208' 7 8.9 

214 27 23.1 

64 43 36.2 

... 

181 'i' 6.2 
169 22 16.0 
166 31 12.1 

... 
146 83 8'4 

148 40 66.3 
77 66 36.2 

208 80 t 7 9  

2126616.3  

208 37 14.9 ... 

U 

... 
+ 0.7 

- 2.9 

- 0'4 

+ 1.4 - 1'6 - 2'3 - 166  

- 1 3 3  

... 
- 0 . 3  
+ 1'9 
+ 6 6  
+ 10.6 

+ 12.1 

+ 6 9  

+ 4.1 

- 0.4 

- 7.0 
... 

... 
+ 3.7 
+ 1'4 - 1.3 

... 
+ 0.2 

+ 2.0 
+ 3'2 
+ 0-9 

- 2.6 

+ 0.9 ... 



TABLE ?TI,-(Continued). 

h 

* 

Azimuth 
-A 

o 
." ..a 

E 

o r  n ... 
166 43 40.7 
116 65 45.0 

17 10 69.9 

61 84 62.6  

... 
..a 

822 26 25.2 

153 23 42.6 

171 53 30.9 
195 0 22.8 

pa 34 6 . 8  

' 186 27 27.2 
216 61 26.6 ... 

... 
1 6 1 2 6 2 2 . 1  
201 37 82.3 

159 35 15.S 

28 49 27.6 

273 23 1 . 7  

.., 

... 
266 22 27.8 
106 1 1 0 . 7  
2FO 4 21.1 
269 I8 28.4 
210 29 63.6 
282 48 23.6 

128 18 18.0 

92 35 20.0  
146 7 20.7  
272 58 23.2 
74 46 32 0 

206 49 8 . 8  
147 41 14.2  

177 10 27.0 

0s' 

o 
0 

2 -  

Geodetic Azimotl~ - 
Correction for 

Y 

. a .  - 0 '4  
+ 1 . 6  
+ 0 . 6  

+ 2 .1  

... 

... 
+ 8 . 7  

- 0 . 8  

- 2 . 3  - 0 . 6  

- 0 .2  

- 8 .9  - 1.1  .. , 
... 

- 2 . 6  - 0 . 8  

+ 3 .9  

+ 4 .9  

+ 3 .6  

... 

... 
- 1 . 0  
-14.5  
+ 1 .1  - 7.5  
+ 3 . 3  - 4 . 7  

- 6 - 6  

- 0 . 9  - 2 . 4  - 0'1 - 4 ' 0  
+ 2 .8  - 2 . 2  

- 4 .6  

:: 
5 
Y( 

4 
FI 

... 
Mar. 1863 

dpr." 1861 
'Iar' 18801 
Apr. ,, J ... 

... 
Mar. 1873 
Feb. 1874j 
blsr. J 
Feb. ldi6 

, J a n .  18ti3 

r;:: 186P] 

Deo. l i62  
Jnn. 1887 ... 

... 
Jan. 1877 
Feb. 1880 
Dec. 1880) 
J,rn. 1881 ) 
Feb. 1801 

1861] 
Apr. ,, ... 

... 
Mar. 1864 
Jan.  1834 

dpr."18d.f 
1)ec. 1846 

$ 9  

y:i: i:zj 
Dec. 1843 
Ilea. 1850 
Dec. 1846 
Apr. 1844 
I)ec. 1868 
Mar. 1869 
Dec. 1844 \ 
Jan.  1846) 

L. * 
2 0 

4 

A, 
1 
1 
3 

4 

BE 

A,, 
1 

2 

8 
4 

6 

6 
7 

BE 

A,, 
1 
2 

8 

4 

6 

A,, (4) 

A 
31 
32 
83 
34 
36 
86 

37 

38 
39 
40 
41 
42 
43 

E 
i 

Q 

x ... 
E 0 . 8  
W 3 . 0  
,, 1 . 1  

,, 3 . 4  
... 
... 

W 7 . 6  

E 1 . 6  

,, 4 . 2  
,, 1.1  .. 0 . 3  
, 6 .7  
,, 1 . 8  ... 

.,, 
E 6 . 3  
,, 1 . 6  
W 7 ' 3  

,, 9.1  

,, 6 . 3  
... 
... 

E 2 . 2  
32-6  

w 2 . 6  
E 16.8 
W 7 . 4  
E 10.6  .. 14 .8  

,, 2.0 
,, 6 . 4  
,, 0 . 8  

9 .0  
w 6 .6  
E 6 . 2  

,, 10.8  

Y 

I 
Y 

;i 
H 

... 
IV. 24" No. 1 

W. 2 4 " ' ~ o .  2 

t~ 

... 

... 
B. 24"No. 2 

19 

~.8:36" 

v 

B. 'is" 
... 

... 
B.24"No.2 

t 

T.8.24" No. 1 

~t 

T.S. 36" 

... 

... 
T.8. 36" 

Cay's  18" L 
'1I.G. 18" No. l 

B . M . ~  18' 
H. C B. 16" 

T.8.1S"No 1 

'F.8. 18" No. 2 
B. 24" No. 1 
l'.S. 18" No. 2 

Cary'a 15" 
\V. 24" No. 1 

'C.S. 18" No. 1 

Name of himuth Station 

8. Anrrnlis 
HIjgarh H.S. 
Oarinds 8. 
S i m  ,, 
Saugatpnr T.S. 
J60l.i HB. 

OGru Sikkar H.S. 
T l ~ o b  ,, 
Jambo t, 

Munnla  
La imei r  ~. 'k .  
BZandre~a ,I 

J h a m b b a n  
Akbar P T ~ .  
JbuE H.S. 

Rojl~ra H.8. 
blnlar , 
Aau 9 9  

Vijnot T.S. 

D6owBJa nr 

Paphrn , 
Lddimrir $7 

Kalgnpur  H.S. 
Elodl~on ,, 
Ran& (old) ,, 
Am6a ,, 
K n r h  
O11rw4ni 
Oora ,, 
H u r f i b n g  ., 
ChendnPr (OM) 
PIraanith ,, 
T~labnni  ,, 
M1116ncha 
Madllpur T.%. 
Aknepur I, 

Calcutta Baae-line 9. End,, 

0b1rw.r 

... 
H. Keelan 

Q. siklverton 

II 

... 
. a .  

M. W. Roger8 

J. Bill 

bf. W. Rogen 
J. Henchel  

91 

Q. Sllelrerton 
J. F. Tennant 

... 

... 
M . W . R o g e n  . 

B. B. Branffll 

J. Hernchel . ... 
... 

Q. Bl~elrerton 
A. 6.  Wnugh 
T. Henny 
R. Sl~ort  rede 
J. 9. Du' Veruet 
P. Gnrforth 

J. W. Armntmng 

Q. Logan 
J. 0. Nicoleon 
C. T. Hil l  
T. Henny 
H. Keelan 

.I 

J. Peyton 

0 a %:  

Wnlker'n . 
Value 

u t t, 

... 
1.56 43 40.6 
115 56 42.9 
17 10 58.8 

61 34 49.9 

... 

... 
322 26 21.4 

153 23 48.2  

171 63 33.0 
196 0 23.1 

298 34 6 - 7  

186 27 30.8 
216 61 26.3  ... 

... 
1 6 1 2 6 2 4 . 9  
201 37 33.1 

169 36 11.3  

28 49 22.6 

273 22 67.9 

... 

... 
266 22 28.1 
106 1 2 6 . 0  
260 4 20.4  
269 18 36 7 
210 29 61.6 
282 48 80.2 

128 18 21.1 

92 36 24.b 
146 7 26.6  
272 58 27.0 
74 46 40.0  

206 49 10 -4  
147 41,20.9  

177 10 36.2 

0 ,  

... 
26 18 
27 66 
29 32 

81 18 

... 

... 
26 3 

27 16 

28 31 
29 22 

29 65 

30 G 
30 64 ... 
... 

26 2 
27 11 

8 2 

28 20 

29 6 

... 

... 
24 6 
24 0 
24 0 
24 6 
24 1 
24 6 

24 2 

28 67 
23 58 
23 25 
23 64 
23 10 
22 64 

2 37 

0 ,  

... 
74 38 
76 4 
76 4 

76 6 

... 

... 
72 25 

72 34 

72 25 
72 2 
i 3  2 

73 62 
73 20 ... 
... 

70 6 
70 13 

69 63 

69 63 

70 62 

... 

... 
78 34 
7 9 2 8  
80 32 
81 18 
82 20 
83 17 

84 24 

86 29 
86 11 
86 36 
87 8 
87 47 
88 6 

88 26 

Corrected 
Value 

0 1  Y 

... 
156 43 41.1 
115 65 43.4 
17 10 59.3 

61 34 60.4 

... 

... 
322 26 21.6 

163 23 43.4 

171 53 33.2  
195 0 2 3 . 4  

298 34 7 . 0  

185 27 31.1 
216 61 26.6 

... 

... 
1 6 1 2 6 2 4 . 7  
201 27 38.1 

169 35 11.4 

28 49 22.7 

273 22 68.2 

... 

... 
266 22 28.8 
106 1 2 5 - 2  
260 4 20.0- 
2t;9 I8 35.9  
210 29 5 8 2  
282 48 28.3 

128 18 24.6 

92 35 20.9 
146 7 23.1 
272 58 23-3  
74 46 36.0 

206 49 6 . 0  
147 41 16.4  

177 10 31.6 

- , _ 
Z . S Z  
$ .2 .* 
,sz 

u 

+ 1 . 2  
+ 1.2  
+ 1 . 2  
+ 1 .2  

+ 1 . 2  

+ 1 . 2  

+ 1 .2  
+ 1 . 2  

+ 1 .2  

+ 1 .1  
+ 1 .2  

+ 1 . 2  

+ 1.2 
+ 1 . 2  
+ 1 . 2  

+ 1 . 2  
+ 1 . 2  
+ 1 .2  

+ 1 . 2  

+ 1 . 2  

+ 1 . 2  

+ 1 .2  

+ 1 . 2  
+ 1 . 2  
+ 1 . 2  
+ 1 . 2  
+ 1 .2  
+ 1 . 2  
+ 1 . 2  

+ 1 . 2  

+ 1 . 2  
+ 1 . 2  
+ 1 . 2  
+ 1 .2  
+ 1.2  
+ 1 .2  

+ 1 . 2  

42 w 

t;; 

... 
?618 
120,i 
738 

779 

... 

... 
866 

772 

617 
468 

612 

630 
641 
... 

... 
328 
479 

276 

283 

841 

... 

... 
1867 
1180 
2113 
3966 
2083 
1828 

1378 

2820 
4481 
1329 
9 i0  
180 
98 

13 

2 2 
1 , 
5 g; 
$:% 

8, 

- 0 . 6  - 0 . 6  - 0 .7  - 0 .7  

- 0.7  

- 0 . 8  

- 1 . 1  
- 1 .1  

- 1 . 0  

- 1 . 0  
- 0 . 9  

- 0 .9  

- 0 . 9  - 0 . 9  - 0 . 8  

- 1 .6  - 1 . 4  - 1 . 2  

- 1.1  

- 1.1 

- 0 . 9  

- 0 . 9  

0 . 0  - 0 . 6  
- 1 . 0  - 1 . 6  
- 2 . 0  
- 2 . 6  - 3.1  

- 3 .7  
- 4 . 3  - 4 7 - 4 . 9  - 6 . 2  
- 6 . 6  - 6.7  

- 6 . 9  



TABLE 711.-(Continued). 

Observed 
Azimuth 
-A 

0 I I, 

... 
185 30 18.1 

302 66 33.4 

153 6 60.2 

I06 I6 8.4 
308 36 18.9 

... 
107 62 42.8 
185 49 39.1 

218 61 66.9 

321 33 25.3 

.... 
6 68 64.9 

172 67 26.2 ... 

... 
165 60 7.7 
1864420.6  
149 65 16.8 

.,. 

... 
291 69 0'6 ... 

.. , 
178 k8 27.7 ... 

a3 

s' * -  
% c "  
$2 
.s +, am .- 
G 

... 
629 

616 

426 

877 
892 

... 
3 U  
197 
249 

280 

... 
67 
92 ... 

... 
675 
670 
739 . . , 

... 
666 ... 

,.. 
486 ... 

E 
.a c) 

45  
$ 5 
gz 
a: 
i 

C 

. Name of -nth 8tation 

, Dehra D h  Obay. (old) 

1 a 
Y 

f u 

... 
T.S. 24" No. 2 

Is 18" $, 

, ' , 
Bnrrow'a 3G" 

T.6.12" NO. 2 

... 
B. 94",Yo.2 

T.B.36" 

B.24"N0.2 

T.8. 18" No. 2 

... 
T.S. 18" No. 1 

I I  ... 

... 
T.S. 18" NO. 2 

~ n r y ;  16" ... 

... 
B. 16" ... 

,.. 

T.8.18" No. 1 ... 

u a 

Walker'r 
Value 

0 1 11 

... 
1 30 1 9 6  

302 66 33.6 

163 6 66.0 

106 16 12.6 
308 36 23.0 

... 
107 62 50.1 
186 49 48.1 

218 61 6.1 

321 33 30.0 

... 
0 69 2.8 

172 67 84.6 ... 

... 
156 60 9 .2  
1854419 .2  
149 56 21.0 . , . 

... 
291 68 62.9 ... 

.,. 
178 68 23.0 ... 

8; u 
gg$  W a g  
% 
a 2  

I 

... 
- 0.4 

+ 1'4 

- 3.3 

- 0.8 - 0'2 

,.. 
- 6'2 
- 11'2 

- 14.0 

- 9'1 

,.. 
- 4'8 

- 7.8 ... 

... - 2'4 
+ 0'5 - 6'2 ... 

... 
+ 8.4 ... 

a . 8  

+ 6.0 ... 

Obeerrer 

... 
0. Logan 

C. Murphy 
Q. Logan 

H. wood 

... 
J. W. Armatrong 
B. Walker 

J. 0. Nirol~on 

EI. Wood 

... 
J. Peybn 

II ... 

... 
C. Murphy 
T. Rer~ny 
W. N. Jnmel ... 

... 
J. W. Arrnatrong ... 

... 
T. Renny ... 

. d d  W l  
2.A 
B ~ C &  
2 s.r- 

~ a a  ! 
1 

11 

... 
B 0.7 

'W 2 6  

E 6.3 

,, 1.6 
,, 0.4 

... 
E 12'2 
,, 22 7 
,, 28.3 

,, 18.2 

a , .  

E 11.1 

,, 17.6 ... 

... 
E 4.8 
W 09  
E 9.4 

.., 

... 
W 16'8 ... 

... 
W 11.6 

,.. 

1 
2 

8 
4 
B 

Ir 
1 
8 

8 

0 

1 

1 

2 
0 

A,, 
1 
8 
8 
0 

A,, 
1 
0, 

*P 
CI 

Kalibnpru T.8. 

Bamuipur (old) I* 
M8ai 
Banskdfia ,, 
O r e j U  8. 

Orejh6r 8. 
Naonangarhi 
CllGni T , .  
Bbmgrnj 

Jalpaiguri r. 

Calcutta Bwe-line 8. End T.S. 
AnandbL ,, 
Madbupur 11 

Jalpsiyuri 8 .  

Budl~on H.S. 
Qiirmi T.B. 
Sankr6o 
Biraa :: 
Dehra DCln O b q .  (old) 

Raoglr (old) H.S. 
Mn1inmmsdab.d T.8. 
Kallinpur 1, 

Amfir H.S. 
NimkCr T.8. 
Blrnu6ptu (old) I 

8 ... 

$ 
U o 

S 
FI 

M ~ ~ . ' ~ ~ ~ ]  
A pr. 
Doc. 1&8 

*I 1849\ 
Jan. 1850) 
Apr. 1849 
Jsn. 1% 

... 
Juno 1862 
Dec. 1846 

J;m i:::] 
,, 1901 

... 
Dec. 18% \ 
Jan. 
Dec. ,, ... 

... 
Dec. 1842 
Feb.1843 

,, ... 

... 
Dec. 1840 

.-, 

... 
Apr. 1838 ... 

O 

Corrected 
Value 

0 1 11 

... 
185 M 18.5 

302 66 320  

153 6 63.5 

106 16 9.2 
308 36 19'1 

s . 9  

107 62 49.0 
186 49 60.3 

218 62 9.9 

321 33 3 4 4  

. a ,  

6 68 69.7 

172 67 33'0 ... 

... 
166 50 10.1 
1854420.1  
149 66 22.0 

... 

... 
291 68 62'2 ... 

. a n  

178 68 81.7 ... 

Geodetic Azimuth = 

Correction 

- ! jG  
- 
2 
B.2 * . a p  a 
.E!b 

n 

+ 1.2 

+ 1.2 

+ 1.2 
+ 1.2 

+ 1.2 
+ 1 ' 2  

+ 1.2 
+ 1 '2  
+ 1 ' 2  

+ 1.2 

+ 1'2 

+ 1.2 

+ 1 ' 4  

+ 1'2 
+ 1.2 

+ 1.2 
+ 1.2  
+ 1.2 
+ 1 .2  
+ 1.9 

+ 1.2 
+ 1.2 
+ 1.2 

+ 1 .2  
+ 1.2 
+ 1 . 2  

i 
$ 
... L? 
C1 

0 ,  

... 
28 36 

28 23 

27 38 . 
27 24 
26 47 

... 
26 69 
26 11 

26 19 

26 31 

... 
3 21 

23 67 ... 

... 
26 36 
23 2 
28 55 ... 

.a. 

27 18 
... 

... 
97 21 

... 

for 

:a- 

3:; 
a o e  

eS g E H  83 
,a- 

,, 
- 0.1  

- 2.2 

- 2.8 

- 3.7 

- 4.6 - 6 '1  

- 6 .1  - 2'3 
+ 1.0  

+ 2.6 

+ 3.2  

- 6.9 

- 4.3 

- 2-8 
+ 8 - 2  

- 0.6 - 0.3 
- 0 . 3  - 0 .2  - 0.1 

- 1.0 - 1.9 - 2 .2  

- 1.6  - 2.6 - 2 .8  

W' 
0 

.& 

5 

0 ,  

... 
79 47 

80 31 

81 26 

82 19 
82 16 

... 
84 26 
87 6 

88 20 

138 47 

. , . 
88 25 

88 8 2 .  ... 

... 
78 33 
7 8 3 6  
78 36 ... 

... 
79 28 . . , 

... 
80 ?a ... 



APPENDIX. (391 

i. 

0 ' ??  ? O P  d * 
. d z :  : 9 - 4  . . m - N  : . c o  . . - ? ? 

I : m :  . N .  
:,-I : - .  : d i  

5 W :  ~ i l  BEI 
- - -. 

~5 Fil W 
. 

? d  9 "  0 ? P  Y N  ? 
i - w i  : d o  : 

? 
: ~l o d  : : -0 ; : d ;  : L O ;  

I + I  I I  + I  ' I + I  I  
- - - -- 

s ? ?  ? !' 43 Q' 
m m 

r-N 
N " 10 - N m m m  d  ZG . - 

2 
: % % I  : g  $, i : * ml- : : : i d :  

E 
: m i  

d  - -10 - ' 7  
o r - a  N m  2 24 la- - -4 m  n 3 r- 

d PI E! N 4  H 
10 
m  

- -- - .- - - - - . 

s T ' ?  ,-I -4 . . d d ?  "0 '0 N 

10 w  ua * (D d d -P 010 
00 d-4 d ~ '  0 2  . - . m m :  . . i3 
d  m r - :  . . 

- ce d  - i g $  i d i g g  I : * :  : % :  
0 r -n  m m N m  * N 

LO d 
- 4  8 t- - N ,-I $ 3; N-I 4 

la 
m 

- - - - - - - - - - - -- -. -- 

v l o J ( 3 - v ) -  
~ n ~ t * g a ~  a [ u ! ~ d  

at11 u! aut1-qt11nld 
all1 30 uo!laagaa - - -~ - - -- 
(0 - 8)  - e q v m  

-!ZY n!lapoag purt pa 
-ktaoqg JO aaua.tay!(I 

- - . - - . - - - 

72 
t s 4  
2.; 0 
O Q  

0 

'a 
2 0 
0 5 a -  

E: 
U 

??  ? 7' 4 (O m m m  f N ? C ?  p . b m  T-03 
@ a m  10 In d? mas mmNCI G N N  *-4,-1 

I I  I  I  I I I l l  I I I I  I I I I  I +  

Y N  E( . . N N $(?N N W N Y  . . . 
d-4 - d 

? N P  
d ,-I ,-Id4 .-',-Id4 Fldd 

?YE? 
d-44 

+ + + +  + +  + + + + + + +  + + + +  + + + + + +  

.p 

i 0 

9; 
2" 

-- 

laA0[-9a$J 
eaoqs qaaj u! 1 1 [ 8 ! a ~  

*a apnvsnb? 

'N ePnl!l'J? 

- - - . -. - . . 

n o ! w u w q o  $0 olsa 

L 

E 
B 
G 

earn quomnalsu~ 

-- 

g .- 
J 
m 
rE! 
a .- 
4 
U 0 

0 

9 
a 

aaqmnN ao 

- 9 0  ? * ? ?  d ?  .-' w 
t- m 10 m m 

d -4 
0 u4 e. %%l 4 

d 
In 

m -,-I . . 03 . : m N :  
m e '   is^ r : * :  i g i  i * m r - i  

-3 
: W N  : - drD ' 

* t - m  N m  g g; L O 4  - w 8 l- 

2 2 * 2  N d  d 
VJ = .  

r O m .  4 N  . : $ z g i  . h Q N  . : 5 ;  : : z3  : ::: : g :  : $ 5: : - @a NN - N  ' - m .  

- PI ua 
. N d .  : ? :  : . 5 2 5 .  l a w  a -4 . eJN . : N :  . , - I -  

: d d : - c u m  - - m C?m ' : . $ z :  - l a  - : = :  
m  m  m  m  m  m m  m m  

- - t -  
. @ a " .  

d d 

d d  : 2 0-9 uad 
1 0 :  : g :  : 2 .  o - w .  . - 

m N 
' I D  O  . 
c4 N 

. 10 (0- ' , ' 4% - N 
m ' 

N N N  N 
- -- -- 

F- -1 CI- 

la u, W h v Or-  2 2  w  
2 :; 2 2  : -P -#-P d 

: d  - 4 :  , :F.d : : -,-I : :2: m  zmm 
: -  d- : 

m m  
. - z 

: - :  . .  
Z k - i  kid C ; ~ C  $ :  i a 
2 2 6  Q A ; ~  ggn4 4' 6 
M ." m 
n n 
e E! 4 :: 
2 -% . g  . a . . i - 

: E & ;  : -  - .  - .  I ... B : g : ;  : c :  i P I  
& - 4 s :: z 

r i  m a ti 0 

4 4 h' d 4 d h' 
Z P -4 - N  d 

2 2 5 d 10 d i;. 6 
(D 

i - i A i  A :  i d ::; : >  - caz+ . . : - :  . . . & .  . .  . 
A 2 4 Fj  'i ' ! Zi ~N N 

t4 ,r; ai E i  w' +a cj 
- 

uj = m :  r i m  = m i  m w j  ::- wri  =zi wimui m :uj 
l a b  B h  a H la3 pl3 m €4 

n 
2 

3 0 2 - - 
.L) -.. 1 9 

I :g;2 .a 
.a'- "I e 'E 4 4 ~ : j  3;s 253  

bl k $ s  E S ~ Z  &nu 

Z d c p  P,-I N &, a d  c u m d  ,- 0" -TNS : 4 ~  
2, 

aaqqaq e ~ u a ~ a j q  4 1 Q 14 



l3 
PI- u = C O W  C P  Q rn P C D M ~ ~  m m m C w ~  Y c ~  e 

2 - btCb+U 9 E E  f C r G a  e. b D 
8. 2 5 . g ~ ~ ;  -. B E $  _ 
2 ;G-? * r. * q _. C .  = p. 0 

IP 0 -. w 
'9 - 

2 10 Ei. 
a m  m 
m w  !? gz. Dd 

Y Y Yirl - p r : ? : p l  . w  - m p w e =  - w  @: : f - - - - - .  w pm 

5 4 ~ 5  td FJ IJ & b M  h 5 
m;,w N N ifJ m P - - -  N,,- S? - - : z :  . - * . P :  : 4 : : .  LF: : N . 5 :  5 -  p :  - 

2 -  ::?a % -  ?r: z n 
? ? ? ? en 

• L - ~ N  ,- + C N .  N-' N  

P'???" 9 5  9 Y !+m .W? M m 
# ? ~ l q ? $ a  - 9 0 - - ?p FF F 
?F*L $ Z  BJ - z - -  O H *  0 n=: : 2 : 

8 
L .  

: ,+?Eg' a = :  g : Z F  : ; 5 :  
I : 0 m r :  9 e. . m 5 5 ~ 3  O f - - .-. 5' - - u = - z  E: E: B .I m 5. B r 

Dd % ? 
2 = > T Z ~ ~ Z F  c o o  2 2 ~ 2  J >:2,gE: m q4ub-t~ 2 O v  m P 
r, P ~ ; P P ~ . O  9 5 - 9  ? . O F ? ? ?  P P P ? P  w F 

, r-n.d , d C .  - C c . -  l-I- - PC  -- - : . .  - C  C Y W  ' 
: g : gz,g-g: a m  g: m m w  a a m :  a m  

0101-4 -301 
~ j g r  m w  - .*PC gg: o? c, m 

a m *  WW 
o m :  a m  

w + P W  01m c;m 
M C - k d  Lrr 

t 
g g gEggE g N N  N N  Nh t tCN N N W W W :  N N N K N  N  . m a  W .  . m m r n - w .  - 0 1 . 0  

N N ~ C K O ~ M ~  p : n ~ .  m - r ~ l -  
0 O, LCNOJiW W W 0c.m m Ol  Worn-1 8%-OW ' 

Bcference Letter 
or Number 

z? 
R 
! 
t- 

F 
E 
z 
u 

Inrtrnment wed 

3 a 

- 

Date of Obmsrration 

Latitude N. 

rs w e m - 3 o m  w 9 
rn w w m - ~ - ~ i r t  w c., . . g 2  2 .  m m m 2 w  . w w a - w .  

cDW(b'DW 
- - C O W .  

m : - : *  
m 4- PIPCIICW - P *  N '  : w r r r m :  r n r n ~ w c  ' . F .  
0 0 m a a ~ W ~ t  P E ' N O I  W l- WVlh-yl +OCaOOl l - .  

C, 

ral l i  5 1 : w' Z ~ W O ,  I % z m ~ n o :  : g :  - w w w m - 4  o m - e o  . - N .  

r C 
vl N E q Z w Z  z % .  C -  c. U - N u  

4 w r o a  
'N - N  

4 4 N w N - W  r m 
W N  -4 

0 wmmaa 
U- -r m vr a 

OIOl W 01NVl -N g .  
L CCNMYN N N .  Cn ol-Cr,. PbJb3c.W. : g ; .  01 m w w r a J I  -a W :  : g s  E ;  - . o - - a m :  -4 - -4ww : 

CI1 *r NCn W- W W U N  01 W OlVlWCn N  Po l01 U 
N 01 W W + - O O  r w C e  O, l- m 3 0 W  NNmEnm W :  
16 0 00;4,, 42 16 . .  . 

m u  w ti G&4w o&LO;i  VI 

+ + + + + + +  + + +  + +  + + + + + + + + + +  + + + + + +  + + +  
C t -  I - e r r - ' , -  l-, C, C  r c. C I- L - - r C . r  . . . . . . . C C C C C C .  . . . . . .  , , , 
0 0  c o o 0 0 0  I;; . .  . . . . . .  

M N  ~3 + c N N NNNNN . P C + N U ~ J  . , ,, r 

1 1  1 1 1 1 1  1 1 1  + +  I  I  I + + + I l l 1  I I I I I I  + I I 
'OF CpYT'py 0 ' 0 1  . . ';'?? 4 ?' '?? N 'f???'?' olmcnolmcn , , q, 
F C  CC- I -w  OD w,,. a01 -4 o cn tu c ww-cnm-3 Ipu't&<<& 6 6 ' 

z z E+;wg 5 k? C -  c. 
K - N I -  

4 CCCOen 
C N  U N  
c n - 4 m w o  c.. C 

4 -4 NLCtCrw  + 0) W N  -4 
01 0 1  W 0 W01010) c I .Nm-N 01 0 

cn $ % 8 g g ! $  3 g ; . t o *  : C O W  w :  c.. - a N  c - - 4 m  r n - w ,  : %8%G% : . w .  - I + : .  

P C4 r m o s t ~ p  w  w N N  w  OlCnwOl CoIJICnCR N  
P OP ??a?: f? 0 ? ? ?  L w 0 0 - a  -rm r r c ? ' a  
w -3 w + m - N  r N w - a  L & ,&r& G C & & L  -4 

C W N  C C C N  
m N 014CIWO -a m  

C C  W N - N W  
W N  -3 -4 ( O r o m  z:wEg C 

4 4 l i l i N C ( D  C  O) Q Iu l  W 0 W U* 0 1  0 a  O INUl -N *r 01 0 

W C  w .  cn $ g % g z %  z g 1 w w  w :  E c:5g G g z G :  ; : = ; .  
a r p r n - q  N N c c  cn ~3 L W N ~  r u t P L m  V-d % CCYCwlJ  Q) K  ' " 2  . . N C  . .  . 0 m 4 N N  . . . . .  w O l , - w -  

6, 4 n k m &  w + 0 1 -  o t- W-II-~l &-&at,  w 

1 I  L I I I I  1 I I I  I '  I 1 1 1 1  1 1 + 1  I - I 
: w -- 

W W WNNOlOl CO 4 :  i F W  t :  . L WWODm: U.(DNNO : i : 
4 ;. N&&&, 06 ob 4 -  &- & m e w O  &dm&& 
- - - - 3:::: : e: - - - .  P1 2 r:: W = Ed: M M 
r I- - Y  w w  c w -  N I -  c - - . C .  : 8 NNL.C. - a p 4 t ? l f ) y ~  0 w : : - a m  . . 0 :  . w - l a o - :  o-???O : : p :  
co r m c p - x ~ w  a m r ~ m  o ; &GO& -at-n-ata w 

Longitude E. 

Height in feet above 
Sea-level 

8 

'' 
k 
$ ' 
I 
Q 

8 
ZE!. 
0 B :! 

Pr B 
1 E'g 
P o l  

Eg 

Difference of Observ- 
ed and Geodetic A d -  

mnths - (A - 0) 

1)eflection of the 
plumb-line in the 

prime vertical - (A - Q) cot A , 

Watker'n 
initial error 
1 1 

.4ccomulated 
error of An 
(Table VI) 

. 
2 
m 
2 

d 

='g 



APPENDIX. ( 4 0  
- 

? ??? ? ! = ? * ? S o ? ?  CO * N  Fd??? * ?N d " ? P *  " 
. 2 3 3 6 u, cx n ua m  o +  m  8 : . m  - : 0-+ON IP m m  . I- w m m m  7 m  m m N m * M -  . : N m  : 

r:: ; 2 2 : : : : :  : w :  w$wB = a  : : W : ::: : 

? ? ? ' ? ? ? N ? ? " ?  * ? d e?Cp'??? =? ??  
: 0 0 r O r l  N r(4 

P -' ?"" 
5 222 2 2 2 2 2 z W m a  : . : N a  . - -  : N N N 4 d  v 4  

1 1 1 1  1 1 1 1 1 1 1 1  I I  I  I + l + +  l  l l  1 1  1 1 1  1 

mNrJ ? rp:'????" F 
9 $ v+u, r- m d . o N . 9 w m  A 

0 "  '-?d*? '? ?? r- N  "?? ? 
~ N - P N ~ - + - N N  rl z 3 e o t ~ o t -  w mu, . .  h n  01 d mLO % 2 * 8 2  g . . . p 3 9 8  8 2; ;gsggm $ : : "  " 

00 
: z x d m d  r, r,h 

N 10 d m  : 0 * m - m  
+ m  f 

0 Q, 0-3 d d ' 3 W t - m m m  0 
(D C l - 9  b V ) - 3 1 - V ) - -  $ 3  ~ ~ d r c m ~ )  o mu, 

m m + r m t -  m  m ~  
m  

r( HN. - O)R)',NN-- 2 4 4  - r l m r ( -  r( r. 
g g p z  g 

0 "3" 0 )  "-wr-LP?= CV ? ?  OOP""? N  $-00 2 zgu, 4 m m w t - % m a  d CII la 
r' 01 ??? '? 

N r( m  LON m -  N m  u, m ~ )  m m g o a  ea m  w o w  m  0 w  t . I D W  u, 
- .  l a -  N 4 N  

* : m  % $ g  8 m m m c ~ ~ ' w m  m  : : cv u, 
01 ~ m m w m m  u, e~ : z g + m g  zs  : o + to -m 

d m  f 
° % 4;C$ Z $ 2 8 % % 2 2  R E: 8 u , + - m m  m m N m t -  w m  3 %  m  o m m m  

r ( ~  r( m m n c u ? u d d  rl 4 rl r l - m - -  4 A d r( c a - 4  8 0 ac d m m  

? ? ??? '? m ? ? ? ? ? ?  C- I- ?? ? ??*??? ? ? ?  
A 4 & r l  r( rtr( d 000000  4 H A  r(d 4 & A d  d 

o)? d '9"" (P 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I  I  I  1 1 1 1 1  I  I I  1 1  1 1 1 1  1 

Y 300 (0 - v = 
~ w q a a ~  ao12d 

899 U! eu!~-qmnld 
eql 3 0  uoy3apaa 

(3  - Y) - s l 1 9 n ~  
-!z~3!qapoegpuspa 
- u e s q o  40 eouaeg!a  

"i!< 
L 3 4  
t . E  I 
$4 

a ' 
g 
t4 

.- ??FUN"? N  NN 
rl-r lr(rrr( 4 4 4  

F Y ?  N  9 ° F  N  
4 4  A r( 

+ + + + +  + + + + + + + +  + + + +  + + + + + + +  + + +  + +  + + + +  + 
8 
0 

2 
$3 
EC 
D 

5 %  
SP 

IaAel-*es 
eaoqo u! gql!aa 

'B epnl!S~O"I 

'Ngpn'!'"I 

uoqsuasqo  30 qcr<~ 

M Q 

I; 
t 
6 

peen 3nornn.qsn1 

... 
J 
m 

9 
.5 
1 .., 
o 

8, z 

JaqUIIlN A 0  

e3UeJeJea 

,. 

5 
.s 

? N O ?  (D mmy~pr-qo 7 ' 0 " 
m  ~ d - 9  eq c ~ m t - r n  m ~  

??"?? ? '??= CV " ?"? ? 
m U3dN A m ~ 3 m -  m . . m  10 - a  m m - $ o w  m  m  d o w  m  m  (0 0 w  * W t -  u, 

4 N 4  N . . . m  u w m  3 m - u m w ~ w m  m  : : co ro 
co +-+N N ~ k m l m m  u, m  : O m * m d  4 m t -  

r r m  N u,.-u, 
: 0 + m, 

' % 8;C3 Z 25!P,Z%22 8 E: 3 u,*-mu, w  a ~ m N m t .  m 3s 
3 $1 

-s - . W m m N N r ( d  A - 4 - - m r ( 4  - - 2 3:: g 
: 4 4 %E9 3 23gZ668 % : m  4 

~ O O ~ O  d ~ r l  m  3 d 7 ~  

- r( d - 0 m 4  0 co - + m  h N - m W W  a a W . i $ $ d N N 4 d  ~4 r(rl 
: i2922Z z g g  i 8 w  zf22 2 

N m  N r( + N  

- V) m- '3  N - 0 0 - m e .  . N N m m  m  o r m 3  % . . * * % % Y m V )  N . . . G m s  * 3.2 .3bSz"Nz . . (O U-DO w  wwwwua ln3d  m  - . w t- 
m  aaa a 0 m 0 a a m m  a 

' r-ht-t-t- t- t.m ' m  m  
a 0, t-t-b*t- t- t-C- t? t. 8 2 2  3 

- N W'PN m  h m - e O m O  0 d . N m m *  - *-coo? 3 : . m  ,+ WOW$O V) m o  . muad  m  . 2  % 3 g z  - 
0 :  m m m o ~ ~ m m s - s r o *  - : m m  - - - N  N NNNNNNCV N 

' m e 1 - 0 0  u. m t -  
NNNNN rl -I4 

: e- b t-t-t .  
N N .-I Fl &-r(  

ICL-\ rrrl - IV? m IV? 

4 11 =z .; ,eggg = -  
r r m  m  a m m  m  orm r ( N Q 0  
g$  r 3 =g : g z  :%$ 

rl r( - - - A  . : * C (  : 4 ,-4 -- rtr l  
$ S  - m m m m  i :,-I- - - - M  . . 

& - $ & $ P :  a i d d  f . i a ca d 2 $ j< 6 ,+ $kg+ 5 .6n in $ =i 
z h - z b a G a 4 ~ : ~ 1 a g a  ~ - I z (  a" ahadzoa G Z n g 4 n g G  

0 
L 'z 

a c - 
n. 0 c . S g'g a : e i h  = : a o m  2 . a 
? x g 2 = : 3  .z - . A $ $  
BE= 2  :cd B 

2 - -"& 
m 

6 d G d 464% x ti M ~i 4 M d EG ~i 
P - N A N - N  m  O? N N N - 

d  0  ti d d d  d  d  o d 
25 2 b b a 

i 3 : :& L b :& I i: 5 : m - -= - - - 9  - . . -  - - N - - H 4 - 4  rl ' p j  S .-( 

m v j u j u j + c d _ u j  m 4 €4 
H p i "  E 3 3 3 L++ @ E F-( w 3 - m m m :  = 2 , = : = , , ,  = uj z 2 = 2 =  = ~ -  G m  = = = :  m 

P I  a =  = la M a 

.- - 
K M a 6 

S 
P1 

a bo rn o F t= 
2.: " E g q  2 5  dl& 

sa : 
' 6 : 0 5 4  f. ,. az  o rn e C  ue 
$ {  o e a  a S S  6 ~ $ 2  f { 6 0  c -$zs$4 , sse.?; :% a d  ? 5 
a g 5 3 4  M . S l c g g > ?  0 .- 4 .- - e m . -  3 * 3  

. . $2 5 3a.5-1119  6 .?% 8 " '$3 .% r:, % A = -  0 .5  % .Z‘'W,.- w  ilk a coz~krn3a  2 w D Z A  ~ - 1 ~ s z a 2 $ a c s  mp, b m~~~ - 
rl ~ m *  ua wt-mmo.-m m  S g 

r r P - 4 -  & 4 % 9 % S % l $  s4 g4 N m d l a a  

w' 

( r ~ e p q s ~ )  , J 

QW*1"""33V 



(42) APPENDIX. 

a : c a m ~ m  OC)" ' ? oa ; m ? ? N (.?? N W -  I : d m r o  ??? ; :* ? : *???**?*?  
. . ; r - ~ ~ ~ ~ a ~ ~ r -  

W : :  : W : 2 : :  W  r r  H a - - - -  - - - - - : B :  B 
2 'P?90" (0 CU O P "  ??'? ?' * m r l w m - N N L O  

j  - O  * - I 2 rl "NN : :.-ldrl : :A : . . :&&;P;flOd?lbrbos 
I I I I  I  1 I 1 1 1  I  I  I  + I I  I  I I  I  I + +  

- ? ? P ?  J? ? * *?N '??? ? d o * - o C ) ~ N ?  - ao -~d l  m m h a 8  * M m N  0 NO)- an NNt- eN4 2 M & A o & r n & d ? & g  L O I D C ~ N  - iC3rnM-l UJ z 
m d m *  N gj 3 : I m l n  a - 9  ' : i* i : t - m m r l 1 " l O o r o  'dNkamrlW-, .  

o 10lQW t- Cn t-+N m m r l  In 
rl 

N m d t - - i m - m m  sT%2 $ 2i 2 % 2 Z  2G8 r( r - m d ~ 0 m r - t - m  N N * ~ . - l - i N r t r n  

* T - - ?  0 " J? "CJ?' dm? 41 = m * t - c n * m o r p  
m iom-9  w  
h a h a I 0 N  

m  .+ m w m  
m i x  ha 3;: 2 &rb&~i ;Ooo+,  

. - w  ua 1- ,ON . :mQlmr l  m  ; 
' m e m d  N gj 3 2 5 ; m  i j m m m  i 

Nr l  d 
; b :  : t - m c n ~ a q - ~ o m ~  

. *NuaO) -Ne  

0 SaeW a m m  " .-4 W g g, 2 t -dN  rnm* a m -  m *I 0 
M 

El -rl m 
.-4 

N3-3 - N N 4 
E z z s i ~ ~ z : %  
N N C ) N - d m - N  

a ?OF?:' ? '? ? '? * * ? ?  ????? ??? m w h 0 0 0 0 m m q . P  
- - * m m  rl r( er(d-4 N-.-lr(r( *ham 

I I I I I I I I 1 1 1 1 1  I I I I I  I l l  I  I  I I I I I I I I  . '?CUCYCYCU CY N N ? '??DUN NNNNN 
r( r( rlr(.-lrl r(r(rl-rl 

? N ?  
-4-4 

NNNNNNNNN? 
r( ~4 - -mr l - , - Im, -4r l r l  

+ + + + +  + + + + + + + +  + + + + +  + + +  + + + + + + + + + +  
8 - P  

"??? " ?'PC??= O??' rl 

: m a t - t o  w  g mccm N ?"???e?rnNh 
ha lnc4  US 3 z 2  N c a t - , ~ m n o w n m w  

M In * N  W N  . : m o , & o d  m : 
' O q m W  N ' 

N 3 a t - m  : 
N uarl 

:mm 'N-3 : i r -  i : h m Q I N d - i V ) a I O  1 N l n m d C I -  
k-wm'a b 
G m m m  -4 

w  m h-3 dR"o 2 N m r l t - 4 m d m m  
N -- m 8 2 $22 - e a ~  r( b m - s m m ~ - t - w  P I N O ? N ~ ( ~ N - N  

u $09 (9 - 8 - 
p p ~ a ~  am!!d 

aq3 n! an!l-qmn~d 
oql 30 noyaagaa 

(0 - 8)  = Bqlnm 
-UV ~!qapoaf) pus pa 
-uasqo p aonalag!a 

23 
$ lid $a ' 
0 4  

0 
I 

2 
li 
.d 

2 
3 
4 
0 

~aaal-sag 
aaoqu 7aaj n! q g a ! a ~  

'51 opnq!8uo~ 

- 

'N aPn7!7"'I 

UOJ8UaqO $0 q8a 

L 

E 
3 
0 

posn . ~ n a a n u p a ~  

8 
3 

d 
9 
Ei 
4 

4 
U 0 

k 

JaqrnnN LO 

~ w a ~  mnaaapa 
L 

'u 
S 0 
0 0 

V 

M r- OL-2 : : :222 : .m :g : . . - 3 0 0 0 Z - 4 m - t - o  
r (d  m 8 2 ?aa - .me08  :r-U34(O&OmNC)W 

m .-l 
N N ( O - I - 0 - m  
N N N N N N d  

. * u a d 4  (0 
.rl ha m  ; 

N w m m +  m - o  r( 
d m *  : . - H - .  

. N z l $ m m N m O ) r l  :- : e - n m h n  
0 - k - t - l nm m - comma, m  8 S REP ' m ' ~ W V ) V ) + - ~ O C I N  

.NNN ' 
mmoo 

't- ' 
t-l-t-t-t-t-t-et- 

- "ha- N 
.-$NNua 0.2 : 4 m m o d  

rl rl IcmuY : m t - N  

:- . . d m *  : .8 . . . .22o,&q%qGz 
-N  - 

NNN-4 4 
m 0 m m  - 
N N N r l d  

'40, ' 
N N d  N ' m m ~ m m m m m m  -dm--V-,-4-4 - TV-rC-L? 

22 m m  - m m m  - Z $ 8  3 :",gg = t- d N O  t- t- 
m m m  

9 
m - " d -,-, : - d d d  : :- : . . :rl , - 8 - - - - 4  

i d i  d j ' i < d d ;  
a o o  0 4  i % * @ c e c  6 j i B 0 0 0  l n O Z a h  + , c r ~ ~ n ~ c r  n z a ~ o c a  '$ 

0 
71 

c a 2  
3 0 
0 - Y 

i n  L - - - - - :  - - - . -  :s :z ; :: i - 
B c j  

v 
Pc I4 d 
c; 4 - $ 

N r( 
rl N 

i2 0 (0 : % z 0 .. - , , b  - * t :::. :& :? : .B - :; - - - a .  :e : . F, 
N e .  t4 N r q .  N 

N tr El 6 
9 pci 6 Pi 

m = = = = -  6ma5 = =  4m = dm , =  = , -6 
W m a w  rnH W 

4 a Q 
Q 

oi 

a 6 E 
6 - 

P9 & 
u B d M 

B 
Pi .- M 

X i d  
C A  8 22-34 'E d.2 n.2 m.- ' . $d  

22 d 5 &  22 zs 
g 4 . . 4 3 6 g g ~ ~  

w*aJcnz # A rl N m q d  aHNm; :d& J w b m ~ ~ - ~ ~ g  -4 ---- 

$ w 

g 
'5 

0 

( I A ~ I ~ = , J , )  
n v p l o u a  

p a ~ ~ ~ n m n a a v  

( I I I  a~q=,~ , )  
JOJJa 18!7!U! 

g .JamM 

m 
-I4 0 



APPENDIX. (43) 

: 

. 

, 

I ' 

*cvSorPPa ??or- =P r- CY .fz 2 - 4  
B , m - r- 0 o.; co . Fcud 

r t  wco : . b2'n . . L- - - ' z :  . r t M  o i  : . O N 5  . - - 4  

wB:::: WE= = B rii B w = Bw w E :  

* * * ? F ?  Iz?? P P 0 IpP 0, CY'P F*? - * * ; : m d c o  : .co . 0 1 0 :  .moo o o m  : - OINOI 

I + + + + + I  + +  + I  + I 1  I  + I  I l l  

, = F J O ~ P F  (PTN e oa 9 990 z z -1-OVlh.9. W a  o m  
O m -  

- - 0 m c 1 4  $ 3 3  % -lo d mco %'I" . W n f - W O N  - r O b N  : WWW I : 0) i d N :  
' UauaN i8Z : 3; i i bd0 

'Y) m u a -  ua co 
" 4 d w - m c o  . 

d O " u a - P h  
+mcQ -r oam d 10.9 

W 
N n  - 0  2e2 4 E z  co 2 N 

N OLO N C82 
M 

9op?~cdSo 5'0" V P  *" a gg d=PP S W d h - . - F N  
H r t N a 0 - d  

O d 
m m S m 0 z0  2 r o e  

m - 0  
m m e  

W ~ ~ ~ W O N  i i cnuw is d O d N  IQ IQN : 2 2 :  "a I : $dg 
4J.aduJn 
- N L Y - ~ - ? E -  

' c a m  
ua C. n 

4 s2 8 LO .9 
o m  

r t m N  

OIn  -0) drt" 2 N r (  N 
S ; m 4  

m 

, O ~ ~ O O W *  C????? ? d  " 0 'PO ??" ? z; '?*"?' 
& c i A c ? & & &  ~ ~ n r n m  D)CO 0 r t  4 -  4 - C O  10 1 0 d O O  

I I I I I I I I I I I I  I I  I  I  I I  I l l  I  I I  I  I l l 1  . N N . N ~ N ~  N~UC.NN NN ? F N Y  NNN N N? CY N N N N  . . . .  
d * M M H A d  44"d-r 4 . 4  M M - 4  .+rtd 4 - 4 - r  F 4  r t r t - r t  

+ + + + + + +  + + + + +  + +  + + + +  + + +  + + +  + + + + +  

, ? O F ? ? = ?  " N O  
a - ~ ~ . m a - ~  

? ? N 82  zz 
CP rl 

?: 
- 4 e 4 m - t -  2:3 3 N N 

rod . 7 d - OVJI-WoCP i : WWW : :s : * N :  - 03 d e4 . Y3uaPI m u a m  :.?is 2 ham - n-r - 'D*,O 
4 - P w - a m  
- ~ m - m - ~ -  

d o r m  M E 5 z ;  2 82  
+ m N  

222 2 & - m e  
N O  e m  r( 

O ~ P O ~ O  g - 8 ~  N 
~ ~ S Z G S  i ! c s 2  : i 8 . z g .  : m r t :  G? ; 2% - 4  - : . aa; 

m : m ua In " d -rt m 

- *rnwJ10,10 I O N 4  0)  r t N  h m r t  - 2 2 .  . d d  m Y)m : 
COD* 

- * a m u 3 *  : . m :  .m . N - -  
0 . - as-" - . z  m u a '  'hh h d W  ' a00 

h h h h l - t -  W h h  b P- bb &- fib t- m m, 
- . ~ h ~ l . ) m % f ~  h 5 0 h  0 3 % :  . 'nz - . C l - 0  

rt V l L D d n .  .  am : .LO - .  ' .LOO 

O _*32*OOQ : 
NiU34e431-l 

. m ~ 3 . 1  . .-r C O O '  .&-a 2 N n  - 
M 4 

. NNDY 
NNe4 N N EI r( r( - - - - *-- 

a a 329 W N  0 h (D N-4 m-4 hh WO 

8 o o m m o s .  2% = .  Ia * -* hh 2 . m -cQ . " " "  I 
g g  : - - - - - 4 . :--I . : 2 . M  4 :  : - 4  - : - 4  

$ 0  = g i g  ; j d  S i i tj i$ +. ~g ti: - 
sa zga Ga"$ il 4 2; hz i s z  Z &  - - 

9 R 9 ti 4 

h . B  . B 
M . fi .I zE';S i : a  E i  : 8 i g  i e! = ; g. 

0 . 5 3  5 ?i :.5 A - - - w: = r  
B z & *  :: 14 C; : k FLf Fi  

Y 203 (0 - v )  - 
p y i a a  amud 

aq? u! aug-qmnld 
aql jo uop3aua(l 

( 0 - v ) - s q a n m  
-!zV 3qapoa0 pun pa 
-.uaaqo $0 aDnarag!a 

Z 3  
k g 4  
3 . G  ' 
04 

pasn ?namwlonI 

a 

, - m 
d 

4 
U 0 

% 

r a q m n ~  l o  
n ? q q  aaualajaa 

d 
11 
3 
S 

$ 
0" 

laaal.sas 
aaoqs qaaj u! qq%!aa 

'B @~n'J@ao? 

'N 0 p n v m  

u o ~ ~ u u o ~ q ~  p q u a  

3 
t 
2 
6 

a 
S c 
o e 

v 

i e 5 A  d Bi n !xi si Fd Fd 
-- 

N N N C 
- 

= =2 2 'kd a 
7 .j ' 

:Nk&; : = : .. ...- . . : 2 0"; . R . R  . 2 
:, : : b %  : . . 

rt - - : z  - - :  : b dl :-* 2 :  
4 

M d 31 2 7  N 

.?' .. .a 2 ~2 ps' &=? m 
F' - -3  

-- r-t 9 F' 

d m m  - - -rd + - a r  m i  a i m * ,  i :+ mm a5 ma j  "rrj 
E l m - - -  w - E I  m H  El t4 % 

rd rd 
k a 

t: .d 
2 .- 2 

4 

6 
S 

S 6 .a 
~ l  .,'g e z 2  
2: rn c.zz,pd n, s, 

6,.6~,42 

~ ~ N ~ W L O O   PI^^^^ ~1 2 JY) COJ I ~ Z Z F U  B A W  p; r t ~ m  

:! 

.. 
B 

. 

Ci 

( ~ h a ~ q u ~ )  
uno p j o u a  

l)aw1n*n33v 

(11, a,qux) 
Jorra pll!u! 

w " I " . l \  

I 



?" ? ? "?'? SDNh 0 ?- O?"? CP'???? 
* . Q ) u Y - w :  
: + + A d .  

- A 0 1 0  - : A - 4 4  : 
- a ~ m b :  - 01 0 O t - d w  

: M 
. &010EPN . 
: - - C Y -  a 

W : :  2  2 :  ' B ~ B '  w 2 :BH W B X  ::: 
a * ? * *  *??  ??- '- OU OF?? F???? 

i N " m m i : m m m  ; : N O N  : : 0 N 0 -00  : - N N ~ N  : 
I I  I I  I l l  + I +  I I I + I  1 + 1  I  I 

a m y - - ?  "(010 ? ? ??? -  '-?F?(P A r t N  

LAW mua fi 00 .-$b 
N - - m 

. ~ ~ N I D  
moa m * 8 %  5SS'dr;S 

* : ~ t - m ~ :  : p l m m  { : ~ d l a  i : N r( -3-mu) d m - .  - N - d -  - oa rt m-man i t g$os  I 
" $ 2 4 2  4 a t - m  m hm t-(3.9 w w m  8 m m wea t-mmro -emomc-  

N - 4  m r ( N  - - A  - '2 -10r-L.rO 
N - - -  

a Tm a d  "?f d S r l  4 0 dN100 . . .&is g - " " " m  
??N?O 

2 s  $ 3  O) O b O  El  A N.4 gt -mO'W hD-$ lOlO 

' : r t b m ~ :  : CPmm : 
r t  N .  

i N-r.0 i - 4 
: N N r p f i m m  - d m ~  - m - m-1010 : . J ~ $ O "  I 

10 

" 8 2 5 :  m Am10 1- m w w m  b w - 9  . 3 Z 5 4 * 5  e m a m t -  
= A N  ---I 

-mf i -ua 
N - r t -  

J 

aCPN?tDNCP Pa??? . C t - O N *  OIQI W O a m W  W O ~ O b r 1 W  
m n N N N A  N N a - 9 -  ~ & m . % &  & &  w Lkdom &&&&w~Q 
I I I I I I I I I I I  I I I I I  I I  I I I I I  ! I I I I I I  

N ?  a . '?NNN'?' N N N ? ?  NN . . N . N A - - 4  . . . . NNNN.-4.4 . . . . . . . ,+ A A A rt - F lF ldA.4  r( rl r( r( A --I - A d 4 d  d r t d - A d 4  

+ + +  + + +  + + + + +  + + + + +  + +  + + + + +  + + + + +  + +  

* P.? N - *??' ??? 
mmoa 3 2 f $ f Z  F???'P . m A  N ua 

ha* -$ r( me34  ='22 N + m ~  3 " S Z N  
- : r ( h m ~ i  * + - 4  : - I  N Q ) m  N i i N-32 i : - N a N - -9t-mIO W-1010 i $%33% i 
" %$ z . 2  +0)10 n t - m  t- COW10 P d * - m 0) W X  t-mlolo * N Q ) ~ P -  

ear( N -I-.. * 2 d o c - t - I 0  
N A -  

m o  m -+ . m e 8  ; m e  m If: w odor- 
:.)- $ 3 ;  : *,"la : $E$j : : . 0 m x a m - -  f iuat- t -  : 2 2 g s 9  : . * 2 ~ N N  C V N  m m . - r t -  

- . 9 s m 2 .  N3- l  a N O  . *  N :  : 7 %"83: 
w01,omCN 

. * l a  : . mN-1010 . 
o : Q) 0 -4 : - * d m  ' - m + d  ' 

ht-fi 
I- m t - m e t -  

t-C-t- e fi 'fit-1-t- - m m m m  - r-b m m i?21-t-L-t- 

* . S i % S 2 :  . r l m m  m : SOOS'$E . m o m  
: I n .  

ua 2 ogsz 
0 : -$a w t- - : t - w d  : 

- 4 4  2'22 . ' 0)  = z m m m  
- 4  r( 4 

- - o m 0 3  - 
d4-' - m 

tn m * "$ o m  o m m  t - w  t - f i w  
Q) t - C D l a  2;: :g % :% 32Oo. a m  :am00 : t- -fit-- : - - - - ; : - * : : --.+. : -- + - -  : 2 -222 : 

6 - & ? g  2 2 $ . i o . ~ .  ~d m o o o m  ;= 6 2 - SG$$$ 
a" - 4 Z a  a a #  6 6 2  ZzaeaSl - Z4ShSl 

t 7  
4 - - 8 ., - 2 z e =: =! 

Q w 
- M U .  . M U  M 
. u : : $  I : a s  , , ,s . Y  : $ 3 6  2 z E j  : 

C g , =  ii m U P <  
d m p ;  k pi d gmiq 
ej d G  0; r; m pi si Pi G e j d  
.-( M N - N -  EP - g * o  g .  0 

z : :  f l a .  ' 5  r m  s .  I *  : $ I  : H  : = :  :a+ :=:: :  
'kd 

N d N 
N d N 

01 
.;; w *  pi 2 a * 
H b E-r 

5 

m m  : :m rdm ,,, m : &  cd:r C d - - - - - -  - - .. _ - - 
w w pi 

0 R 2 E' 
Q m 8 r 

Q d .- $ 2  3 .2 3 C g B 2 : :  k = 
f S - Q 

P1 E E ? a43 
i3 

0, S -.,;;.>o., 3 
g-3 * g _.:5+ Z,...=Z 3 

m w.2 3 g d 2 f i . 2  
p r-.n F 

2 &.%$ gzg-., 
5 p': 2 " ro E d 

r +  % m 5 O d  e e X +'p 2 2 s  o z z , a  2 6 a t 4 ~ ~  U a u d M  g ~ z e d ~ i ~  

m - 4 ~  m O d " m 6  o a m t o g "  ~9 m d r o w k - ~  m m w r - a m *  

Y P J ( ~ - 8 ) -  
[s3!vaa emud 

el11 o! euq-qmnld 
ell? JO uoyoegaa 

( ~ - ~ ) - ~ q ? n m  
-!ZV n!aapoef) PUB pe 
- u a s q o  30 aaaaleg!a 

c z  
3 . g 4  

S N n  
04 

Q ' 
5 
,; 
q 
.- ' 
-a 

d 

leaa[-wa8 
eaoqs laaj o! qqB!a~  

'B ~ P ~ ? ! ~ ~ ‘ " I  

'N 0Pn1!?*'I 

uo!lsuesqo l o  e p a  

0 
1: 
S 
$ 

p0Wn ~ I I 0 I I I N l l ~  

u 
S 
9 
rn 
f! 

4 
Y1 0 

3 z 

JeqrnnN 10 

.reale? e a u e l e j q  

"a 
3 Q 

:; 
Eb 
D 

2 

,! 
% 

( ~ ~ a l q q , )  
UVJOAOJAB 
p ~ l s i n m a a v  

(111 019".~.) 
roaaa ls!l!u! 

B,lallSM 

- * m 

% . 
gP 



No, 6, 

A CATALOGUE OF THE PUBLICATIONS OF THE GREAT TRIGONOMETRICAL SURVEY OF INDIA. 

An Account of the Memurement of an Arc of the Meridian between the parallels of 18" 3' and 24' 7', 
beiirg a continuaiiora of the Grand Heridional Arc of India, as detailed by the late 
I;ieut.- Colonel Lambton, in the Volumes of the Asiatic Society of Calcutta. London, 1830.* 

A n  Account of the Heasurement of two Sections of the Meridional Arc  of Indiu, bounded by the 
parallels of 180 3' 16"; 2F 7' 11"'; and 29' 30' 4Y. London, 1847.* 

Account of the Operations of the Great Trigonometrical Suruey of India : 
PToZ. I. The Standards of Memure and the Base-Lilies, also an Introductory Account of the 

early Operations of the Survey during the period 1800-1830. Dehra Doon, 1870.* 

Appendix No. 1. Description of the method of comparing, and the apparatus employed. 

Appendix No. 2. Comparisons of the Lengths of 10-feet  standard^ A and 6, and  determination^ of the Diftennce of their 
Expaosiona. 

Appendix No. 8, Compriaons between the 10-feet Standards IB Is and A. 

Appendix No. 4. Comparisons of the 6-inch Braas Scales of the Compeosated Microscopes. 

Appendix No. 6. Determination of the Length of the Inch [7.8] on Cary'a %foot Bnas Sule.  

Appendix No. 6. Comparisons between the 10-feet Standard Ban, Is  and A for determining the Expansion of bar A. 

Appendix NO. 7. Final determination of the Daerences in Length between the 10-feet Stands& IB Is and A. 

Appendix No. 8. On the Thermometars employed with the Gtandards of Length. 

Appendix No. 9. Determination of the Lengths of the Sub-diviriom of the Inch [a. b]. 

Appendix NO. 10. Report on the Practical Erron, of the Measurement of the Cape Comorin Baae. 

7oZ. II. History and General Description of the Principal Triangulation and of its Reduction. 
Dehra Dlin, 1879.* 

, 
Appendix No. 1. Investigations applying to the Indian Geodesy. 

Appendix No. 2. The Micrometer Microscope Theodolites. 

Appendix So.  8, On Observations of Terrestrial Refraction at  certain stations aitwted on the plains of the Panjab. 

Appendix No. 4. On the Periodic Errors of Graduated Circles, kc. 

Appendix No. 6. On certain Modifications of Colonel Everest's System of Obaerving introduced to meet the specialities of p u -  
ticulnr iuatrumenta. 

Appendix No. 6. On Tidal Observations a t  Kurrachee in 1855. 

Appendix KO. 7. An alternative Method of obtaining the Bormulm in Chapters V I I I  and XV employed in the Reduction 
of Triangulation.-Additional Formulm and Demonalmtiona. 

Appendix No. 8. On the Diaperaion of Circuit Errors of Triangulation after the Angler hare been corrected for Figuml 
b Conditions. 

Appendix No. 9. Corrections to Azimuthal Observations for imperfect Instrumental Adjustments. 

Appendix No. 10. Beduotion of the N. W. Quadrilateral-the Non-Circuit Triangles and their Final Figural Adjuatmenta. 

Appendix No. 11. The Theowtion1 Errors of the Triangulation of the North-West Qusdrilatclal. 

Appendix No. 12. Simultaneous Beduction of the N. W. Quadrilateral-the Computations. 

Out of print. 
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Pot. III. The Principal Triangulation-the Baae-Line Figures, the E a r h h i  Lo98gitudina1, N. tP. 
Himalaya, and GreatIndusSeries o j  the North- West  Quadrilateral. Dehra Doon, 1873.* 

701. 17. The Principal Triangulation-the Great Arc  (Sectio9t 24°-300), Bahtin, Gurhcigarh atad 
Jogd YYla Meridional StXit?8 and the Sutlej Series of the North- Wes t  Quadrilateral. 
Dehra Dzin, 1876. 

Pol. I7A.  General Description of the Principal T?giangzdntio~z of the Jodhpore and the E a t e m  
Sind Meridional Series of the North- West  Quadrilateral, with the Details of their 
Reduction and the Final Results. Dehra Dzin, 1886. 

Pol. P. Details of the Penduhm Operations and of their Beduction. Dehra Dzin and 
Calcutta, 1879. 

Appendix No. 1. Account of the Remeasurement of the Length of Kater's Pendulum at the Ordnance Survey Office. 
Southampton. 

Appendix No. 2. On the Relation between the Indian Pendulum Operations, and thoae which have been conducted elsewhere. 

I .  General Considerations on Pendulnm Operations. 

2. General Considerations on the Reduction of Pendulum Observations. 

3. On a proposed Method of treatment of the Results of Pendulum Operations, with a n e w  to facilitating 
the Solution of the General Problem of Local Variation. 

4. Sketch of the Method of Solution from the Data as proposed in foregoing Gectim. 

6. Notes for a History of the Use of Invariable Pendulums. 

6. On the Estimation of the Provisional Equatorial Numbers of different Pendulum. 

7. Account and Explanation of the Table of Provkiional Equatorial Vibration-numbers of Invarhble 
Pendulums. 

8. General Synopsis of Determinations, 

Appendix No. 8. On the Theory, Use and History of the Convertible Pendulum. 

1. The Convertible Pendulum as wed by Kater. 

2. The Theory of the Convertible Pendulnm. 

3. Application of the Theory in the case of Kater's and Sabine's Experiments 

4. Application of the Theory to the w e  of the Reversible Pendulum. 

6. On the Constancy or otherwke of the DifFerence A-B. 

6. Relation of the Subject to the Use of Invariable I'endulums. 

Appendix No. 4. On the Length of the Seconds Pendulnm determinable from Materinls now existing. 

1. Review of the Operations with Eater's Convertible Pendulnm. 

2. Final Comparison of Experiments with Kater's Courertible Pendulum. 

3. Other Values of the Length of the Seconds Pendulum. 

Appendix No. 6. A Bibliographicnl List of Works relating to  Pendulum Operations in connection with the ProbIem of the 
Figure of the Earth. 

701. PI. The Principal Tringulation of the South-Emt Quadm'laterat, including the Great Arc- 
Section IS0 to 2B, the Zast Coast Series, the Calcutta and the Bider Longi td inal  
Series, the Jabalpur and the Bilhspur Meridional Serierl, and the Details of dkir 
Simultaneous Reduction. Dehra Dzin, 1880.* 

* Oat of print, 
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Pol. IX. 

Pol. X. 
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Getterat Description of the PritLcipa2 ~ n g z r Z n t i o n  of the Nor th-Ea~t  Quadrilateral, 
including the Simultaneous Reduction and the Details of *five of the component Series, 
the 1Vo~.th-6'ust Lonyitildinat, the Butlhon Meridional, the Batrgir Heridiotral, the Amua 
Metidionat, and the Karcira Meridional. Dehra Dzilt, 1882. 

Appendix No. 1. The Details of the Separate Reduction of the Budhon Meridiond Serien, or Series J of the North-Epst 
Quadrilateral. 

Appendix No. 2. Reduction of the North-East Quadrilateral. The Non-circuit Triangles and their F ind Figural Adjustments. 

Appendix No. 8. On the Theoretical Errors Generated Kespectirely in Side, Azimuth, Latitude nnd Longitude in a chain' 
of Triangles. 

Appendix No. 4. On the Dispersion of the Residual Errors of a Simultnneous Bednction of Several Chains of Triangles. 

Details of the Principal Trimgulation of eleven of the component Seriee of the North-East 
Quadrilateral, including the following Series; the Gurzodni Meridional, the Gora 
Meridwnal, the Hup-ila'ong Meridional, the Chendwdr Xe?*idional, the North Parasrzdth 
Meridwnal, the 11-orth Multincha Meridwnal, the Calcutta blerddional, the East Calcutta' 
Lonyi tudi~~al ,  the Brahmaputra Meridwnal, the Eastern Frontier-Seelion 23" to 26", 
and the Assam Longitudinal. Dehra Dzin, 1882. 

Blectro- Telegraphic Longitude Operations executed daring the years 1875-77 and 1880-81. 
Dehra Dzin, 1883. 

Appendix t o  Part I. 1. Determination of the Geodetic Elements of Longitude Stations. 

2. Descriptions of Points wed for Longitude Stations. 

3. Comparison of Geodetic with Electro-Telegraphic Arca of Longitude. 

4. Circuit Errors of Observed Arcs of Longitude. 

6. Results of Idiometer Observations made during Season 1880-81. 

Appendix to Part 11. 1. Situations of the Longitude Statior~l at  Bombay, Aden and Suez. 

8. Survey Operations at  Aden 

3. Results of the Triangulation. 

4. Right Ascensions of Clock Stars. 

Bectro- Telegraphic Zongittade Operations executed during the years 1881-82, 1882-83 and 
1883-84. Behra Dzin, 1887. 

Appendix to Part I. 1. 1)eterminntion of the Geodetic Elements of the Longitude Stations. 

2. Descriptions of Stations of the Connecting Triangulation nnd of those at which the Longitude Obsena- 
tions were taken. 

3. On the Errors in A L  caused by Armature-time and the Retardation of the Electric Cnnent. 

4. On the Rejection of some doubtful Arcs of Bcnaon 1881-82. 

6. On the probal~le Causes of the Errors of Arc-rnesrinrcments, rmd on the Nature of the Defects in the 
Transit lnstrnmcnts which might produce thcm. 

Astronomical Obsdrtiatio~ls for Latilude made dfaring the period 1805 to 1885, with a 
General Description of the Opet*ations and Pinal Reaults. Dehra Dzi~z, 1890. 

General Description of t h ~  P~incipal  Trinngzclation of the Southerla Trigon, inclzoding 
the Simultaneozcs Aedzcction, mad the DetniEs of tzao of' the component Series, the Great 
Arc Heridional-Sectiott 8" to I F ,  and the Bonzbay Longitzcdiraal. D e h m  Dlin, 1890. 

Details of the Principcsl Trinngzclation of Jive of the comnpo~tent Series of the Sotrthern 
Trigon, kcluding the f o l l o u i i ~ ~ ~  Se?*ies; the South Kolzknn Coast, the Ma~lgalore 
Meridional, the Xadras JIericlional and C w t ,  the South-East Coast, and the dli;cdras 
Longitudi~~al .  Delhra Dzin, 1890. 

General Description of the Principal Triangulation of the South- Test '  Quadrihteral, 
including the Simn~ltaneous B e d u c t i ~ n  and the Details of i ts  campolzent Series. 
Dehra; Ddn, 1890. 



(48) APPENDIX. 

0 .  XP. Electro-Telegraphic Longitude Operations executed during the years 1885-86, 1887-88, 
1889-90 and 1891-92, and the Revised Results of Arcs cotttairaed in Polt~n~es I X a n d  X ;  
also the Sinzu1ta)zeous Reduction and the Final Besults of the whole of the Operations. 
Dehra Dzin, 1893. 

Appendix No. 1. Determination of the Geodetic Elements of the Longitude  station^. 

Appendix No. 2. On Retardation (a numerical mistake waa made in this appendix in the conversion of a formula from 
kilometres to  miles: the conclosious drawn cannot therefore be upheld). 

Pol. X P I .  Details of the Tidal Observations taken duri~tg the period from 1873 to 1892 and o 
Bescription of the Methods of Reduction. Dehra Ddn, 1901. 

Pol. X P I I ,  Electro- Telegraphic Longitude Operations executed during the years 1894-95-96. The 
Indo-European Arcs from Karachi to Greenwich. Dehra D i n ,  1901. 

Appendix No. 1. Descriptionu of Points used for Longitude Stations. 

Appendix No. 2. The Longitude of Madras. 

Pol. XVIII.  Astronomical Observations for Latitude made during the period 1886 to 1906 and the 
Deduced Palwes of the BeJEections of the Plumb-line. Dehra Dzin, 1906. 

Appendix No. 1. On  deflection^ of the Plumb-line in  I n d i a  - 
Appendix No. 9. Determination of the Geodetic Elements of the Latitude Stations of Bajamara, Bahak, Lambatach and 

liidarkanta. 

Appendix No. 8. On the (N - 6) Difference exhibited by Zenith Sector No. 1. 

Appendix No. 4. On the Value of the Micrometer of the Zenith Telescope. 

Appendix No. 6. On the Azimuth Observations of the Great Trigonometrical Survey of I n d i a  

Appendix No. 6. A Catalogue of the  Publications of the Great Trigonometrical Survey of I n d i a  

Synopses of the Results of the Operations of the Great Trigonometrical Survey of India, com- 
prising Descriptions, Co-ordinates, Bc,, of the Principal and Secondary Stations and other Fixed Points 
of the Seueral Series of Triangles. For the use of Surueyors in the field. 

Pol. I. The Great I?zd.us Series, or Series D of the North- West Quadrilateral. Dehra Doon, 1874. 

Pol. XI. The Great Arc-Section 24" to 30°, or Series A of the North- West  Quadrilateral. 
Dehra Boon, 1874. 

Pol. 1x1. The Karcichi Longitudinal Series, or Series B of the North- West  Quadrilateral. 
Dehra Doon, 1874. 

Pol. IT. The G,urhdgarh Xeridional Series, or Series P of the North- West  Quadrilateral. 
Uehra Dzin, 1875. 

0 .  7. The Ralizin Meridional Seriea, or Series 3 of the North. West  Qtcadrilateral. 
Uehra Bzin, 1875. 

Pbl. PI, The Jogi-Tiba Meridional Series, or Series C f ,  and the Satleg' Series, or Series H of the 
North- West  Quadrilateral. Dehra Dzirc, 1876. 
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0 1 .  PII. The North- Wert  Zimalaya Sem'ett, or Series C of the North-West Qziad~.ilateral, 
and the Triangulation of the Kashmir Survey. Dehra D h z ,  1879. (Vol. V I I  is of 
great use to mountaiueers). 

702. PIIB. The Jodhpore Merddional Series atad the Eastern Sind Meridional Series of the No~vlh- 
Wes t  Quadrilateral. Dehra Dzin, 1887. 

Pot. VIII. The Great Arc-Section 18" to 24", or Series A of the South-East Quudriln fcrnl. 
Dehra Bzi~a, 1878. 

Pot. I .  The Jabalpur Meridwnal Series, or Series E of the South-East QuacZrilateral. 
Dehra Dzin, 1878. 

701. X. The Bider Longitudinal Series, or Series D of the South-East Qzt(ldrilate?*al. 
Debra Dzin, 1880. 

Pol. XI. The Bilcisptlr Neridional Series, or Series P of the South-East Quadrilateral. 
Dehra Azi~l, 1680. 

Pol. X I .  The Calcutta Longitudinal Series, or Series B of the South-East Quadrilateral. 
Dehra Dzirt, 1680. 

P o .  I .  The East Coast Series, or Series C of the South-East Quaclrilnteral. Delrra Dlin, 1880. 

Pol. ZIIIA. The So?6th PdrastldtA Xeridional Series and the Sotbth bZctliincha Mcridiolaal Series of 
the South-East Quadrilateral. Dehru D i n ,  1885. ' 

Pol. XIP.  The Budhon Xeridwnctl Series, or Series J of the North-East Qzcndrilnteral. 
Dehrn l)zin, 1883. 

Pol. Xy. The Xangir Meridional Series, or Series K of the North-East Quadrilateral. 
Dehra Dtin, 1883. 

Pol. XVI. The Amua Meridional Series, or Series L, and the Kardra Neridional Series, or Sefies 
X of the North-East Quadrilateral. Dehra Dzin, 1883. 

Pol. XPII.  The Gurwcini Jferidional Series, or Series LV, and the Gora Meridional Series, or Series 0 
of the North-Bust Quadl.iZatera1. Dehra Dzin, 1883. 

Pot. XPIII .  The Hurildong Xeridional Series, or Series P, and the Chendwdr Meridional Series, or 
Series Q of the North-East Quadrilateral. Dehra Dzin, 1883. b 

Pol. XIX. Tlie North Pdrasndtlz Zeridional Series, or Series R, and the North Malzincha Bepi- 
clional Series, or Series S of the North-Bast Q16adrzlateral. Dehra Dhz ,  1883. 

70. XX. The Calcutta Jferidional Series, or Series T, and the Bra?imaputra Heridional Series, or 
Series P of the North-East Quadrilateral. Behra Dzin, 1883. 

Pol. XXI. The East Calcutta Longitudinal Series, or Series U, and the Eastern Frontier Series- 
Section 23" to 26", or Series 7P of Ihe North- East Quadrilateral. Dehra 1)2in, 1883. 

Pol. XXII .  The Assam Valley Triangulation, E. of Meridian 9a0, emanating from the Assam 
Longitudinal Series, or Series X of the North-East Quadrilateral. Preliminary Issue. 
Dehra Bin, 1891. 

Val. XXIII .  The South Konkan Coast Series, or Series C of the Southern Trigon. Dehra Dlin, 1891. 

~ o Z .  XXIP.  The Maugalore Meridional Series, or Series D of the Southern Trigolz. Dehra Dzilz, 1891. 

;Pol. XXV. The South-Zast Coast Series, or Series F of the Southern Trigon. Dehra Dzin,. 1891. 
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Pol. XXPI.  The Bombay I;ongitudinal Series, or Series B of the Southern Tryon .  Dehra Dzh, 1892. 

Pol. XXTII.  The Madras Longitudinal Seliee, or Series G of the Southern Trigon. Dehra Dzin, 1892. 

7 0 1 .  XXPIII,  The Madpar, Meridional and Coaet Series, or Series E of the Southern Trigon. 
Dehra Ddn, 1892. 

Pot. XZI. . .  The Great Arc  Meridional Series-Section 60 to 180, or Series A of the Southern Trigota. 
Behra Brin, 1899. 

Pol. J7n. The Abu dleridwn,al Seriee, or Series I ,  and the Gr2sjardt Longitudinal S k e a ,  ar SePiee K 
of the South- West  Quadrilateral. Behra Blin, 1892, 

Pol. XXXL The &dnpieura Meridional Series, or Series G of the South- Wes t  Quudrilateral. 
DeAra Dzin, 1893. 

Pol. XXXII.  The Singi Xeridional Series, or Series H of the South- West  Quadrilateral. 
Dehra Brin, 1893. 

Pol. XXXIII. The Cutch Coast Series, or Series L of t South- 7Test Quad.l.ilateral. 
Dehra Ddn 1893. 

701. B X X l V .  The Ecithidtotir Meridional Series, or Series J qf the South- T e s t  QacsdrilateraE, 
Debra Dlin, 1894. 

Spirit-Leuelling Operations of the Great Trigonometrical Survey of India. 

Heights in Sind, the Putgab, N. W. Provinces a.nd Central Ilzdia, Seasons 1868-62 :- 
From Kurrnchee to Attock w i d  Sehwan, Shikirpnr. Mithankot and Dera G h h i  Khan: fmm Mithankot to Simnj ~ i d  Bahlwslpnr, Bahdwalgarh. 

Femzepore, Ludhiha,  Umbnlln, Sahbnpnr ,  Meernt, Alignrh, Agra, Dholpur nnd Gwxlior: nnd from SahJranpur to Dehra D h .  

Heights in  the N. W. Provinoes and Bengal, Seaeons 1862-65 :- 

From Agrrr to Calcutta wid Tlindlq Cawnpore, Fatehpnr, AUnhabd, Minnpnr, Benares, Bnxnr, Amah, Dinspore, Bankipore, Patna, Mongbp 
Bh6gnlpur, NaLhiti, Budwan, I'andua, Chinsnm, Sernmpore and Howrnh. 

' Heights i n  the Punjnb and N. W. Provinces, Season 1866-67, Sections I to 17:- 
From Ferozepore to Labore and Yecxn Meer wid Anarkgli : from Mooltan to Eihemwila vid Muzaffargqrh : from Delhi to M e w t  wid GhMabad: 

gnd from SnhLanpar to Khanna vid S m I w a  nnd Umballa. 

Heights i l ~  the N. T. Provinces, Season 18G7-68, Sectwn 7:- 
From Meemt to Pilibhit nid Momdabad and Bareilly. 

Zeights in the N. T. Provinces and Oudh, Season 1868-69, Sectwn PI:- 
Prom Bnreilly to Cnwnpore wid ShBhjahhptu, Sftapur an11 Lncknow. 

Heights i n  the N. W. Prouinoes and Oudh, Seasons 1868-70, Sectwn PII :-- 
From Lncknow to Dild@agar rid Bara Bnnki, Fyzabad, Basti, C)orakhpnr, Azamgarh and Ghazipnr. 

Heights i n  the N. T. Provinces and Bengal, Season 1870-71, Section TIII:-  
Fmm Gorakhpur to Pgrsurmnn rid Bettinh, Gcgowlic, Motihari, Mw@Tarpar and Darbhanga 

Heights i n  Bengal, Season 1871-72, Section IX :- 
Fmm Parsumas to Pfrpninti oi4 Sahibgwj, P m c s  and Iiaragolo Qh8t; wd from Purnea to SonsLhdn Base-line wid Kishangani. 
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Heights in €he Bombay Presidency, No. 1, Seasons 1874-78:- 
From N a v h L  to Bombay ?,id Shikhpnr. Viramgbm, Ahmcdsbad. Kaira. Cambay, Barods, Broach and Snrat: from Bhik6rpnr to Okha aiQ 

Wewhya, Hanstal and J o v a :  and from Jorya to Vi ramgh  t i d  Rijkot and Wadhwin. 

Heights in the Bombay Presidency and Nizant's Dominions, Nos. 2 and 3, Seasons 1877-80 :- 
Fmm Bombay to Bidar end %ha. Kalyh, Lonadi, Poona. Lake Fife,Kcdgaon, Diksil, Kern. Sholipnr and G d h a r p :  from Kedgaon to Rnhli rid 

Snpa Diksil, Hirimati, Nira, S A t h ,  Kolhipw, Belganm and DhLwk:  from bholipur to Bijipnr vid Jhalki and Hippargi: and h m  Onll>srgs to 
Biichnr wid Yidgiri. 

Heights i n  the Bombay Presidency and Central India Agency, No. 4,  Seasons 1877-78 and 1881-84 :- 
Fmm Kalyh to Sironj nib Nisik, Manmid, Nindgaon, Dhnlia, Ihow,  Indore and Bhopal : and from Dhond to Shireoli n% Ahmednagar, Manmiid, 

Nhdgaon and Chtilisgaon. 

Eeights i n  the Bengal Presidency, Seasons 1881-83 and 1887-88 :- 
From False Point to Nadia wid Kendrapnm. Jajpnr, Bhadrak, Balmre,  Jellasore. Contai, KukrahAti, mnharia, Howrah, Chinsnra, Tribeni and 

Cnlna: fmm Calcutta to Sangor Ialand r id I'hslta and Diamond Harbour: and from H o d  to the month of the Rasnlpnr river via Kidderpore, , 
Diamond Harbour, linkmahiti, YhdbMa and liejiri. 

Heights in  the Madras Presidency, No. 1, Seasons 1869-86;- 

Prom Hadra~ to,K~irwtir wid Arkonam, K d h ,  Cnddnpnh. Tadpatri, Oooty, Bellary and Hnbli : from Uichnr to Arkonam wid hdoni, Gooty, 
Bellary, Timkfir, Bangnlure, Jalb-pet and Vellore: from Jnlb-pet to Beppore d Salem,Erode, Coimbatore and Paghtit: and from Tnticorin to Cape 
Comorin r id  Pnlamcottah. 

Heights i n  the Madras Presidency, No. 2, Seasolz 188686 :- 
From M a d m  to Negapntam wid St. T h o r n ~ '  Mount: Chinglepnt,Villnpnram, Cnddalore. Porto Novo, Chidambaram, Miyavnnun, Knmbakonam and 

Tanjore: from Tanjore to %metivaram wiQ Arantingi, Devi1)atnam and Ramnad: and from Ramnnd to lhticorin. 

Heights in  the Madras Presidency, No. 3, Season 1886-87 :- 

From Tnticorin to Tanjore aid Maniyichi, Mndnra, Dinclipl and Trichinopoly: from Trichinopoly to Erode vid U b p e t  and PGgalh: from 
Gbonmnr to Cocbin md Trichfir : from K h k  to Mormugh : and from Agoada Fort to Agoada Port Jetty. . 

Heights in the Madras Presidency, No. 4, Season 1887-88 :- 

From Madras to Vizagapatam ai8 Nellore, Gunth,  Rajahmnndrg and Cocanada 

Heights in  the Madras Presidency, No. 6; Season 1888-89 :- 
From Bangalore to Mangalore aid Migadi, Knnigal, Chnnnartiypatna, GrLma, Hassan, Saklespw, Uppinangadi, P h i  M m g d b  and Fhngipet.  

Heights i n  the Hadras Presidency, No. 6, Seasons 1888-90 :- 

From Bidar to BZzvtida aid Sadbhivpet, Pattancharn, Beeanderabad, Hyderabad, Gbyape t ,  MunagP and NandigBma 

Heighk  i n  the Bombay Presidency, No. 6, Season 1889-90 :- 

From Navbirr to Tatta vid Mnndra, Bhirj, Nxkhtrha Motn, Mitinomadh, Lakhpat. Moghnl Bhin and BnjLwal. 

Heights in  the Bombay P~*esidency, No. 6 ,  Season 1890-91 :- 

From Rhjkot to Bhivnagar aid Sardhkr, htkot, Bbbra, Dhola and Sanosrn: and from Snnoara to Port Albert Victor wid Noghanvadar, KhnntAvidn 
and Dungar. 

Heights im the Bombay Presidency, Hyderahad Assigned Districts and Central Provinces, T o .  7, 
Seasons 1877-78, 1862-83 and 1890-92 -92. Revi8ed Edition :- 

From Nindgaon to Nkgpnr %~id Chilisgaon, Pbchora. Bhudval, Nalkapnr, Shegaon, Akola, Mnrtazapnr, Badnera, Amrtioti and Wardha: and from 
N6gpnr to Bilispnr vrd Kamptee, Tnmhnr, Dongargarh, Nindgaon, Drng and Haipnr. 

Heights in Burma, No. 1,  Season 1892-93 :- 

Frnm Rangoon to Elephant Point rid Dala, Kbndan, DanBk and Pilakat Creek: from Rmgoon to Mandalay along the Sittang and Mandalay 
Lines of the B m a  State Bailway: also points abont Mergni. 

Heights in the Central Proaimes and Orissa, No. 8, Semons 1891-92 and 1893-94. Revised Editiun :- 
From Bil&Rpnr to Samhslpnr vid Clibmpa, Eakti, Baigarh and JhBnsngada: and from Sambdpru to Kendrapka m'd Br$hmani TUIQJD, B i n 4  

fhnpur, Bantilo, Charchi-ka-Bbki and Cnttack. 
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Heights i n  K a r h h i  and its Neighbourhood, Season 1893-94 :- 

From Manors to Sonth End m c h i  Base, through Kimiri and Kadchi. 

Heights i n  Orissa and the firthern Czrcars, No. 9 ,  Season 1894-96 :- 
From Cuttack to Vizagapatam vi8 Khnrda, Ganjam. Chatrapnr and Berhampnr, thence along thc East Coast Rnilway vid Ichchh6pnram, Bknvrr, 

Mapdasa Road Railway Station, Cbipampalle, Vieianagram and Waltair : and from Khurda to Pnri aid Pipli. 

Heights in  Calcutta, Season 1894-96 :- 
From Her Majesty's Mint to the Standard Bench-Mark a t  the Mathematical Instrument Offlce, with an extension to the Kidderpore Tidal Station. 

Heights in the Mad?-as P~esidency, Central  province.^, Central India Agency anltd the United Pro&we8 
of Agra and Oudh, No. 10, Seasons 1891-92, 1891-95, 1896-97 and 1898-99 :- 

Prom Vizagapatam to Vizianagram, aid Waltair, and Almanda. 
p o m  Vizianagram to Raipnr, oi8 Oajapatinagaram, S l l h ,  Potanghi, Kodpnt, Jeypore, Nanrangspnr, Umarkot and Dhamtari. 
From Raipnr to Bilthpnr, along the main line of the Bengal-Figpar Railway. 
&om Bilhpur to Kntni, aid Sahdol and Umarin. 
From K ~ t n i  to Allahabad, vid Maihar, Rewnh and M a ~ g a w b .  
From Iiatni to Sironj, wid Demoh, Sangor, Kurai, Bina and Knrwai. 

Heights i n  Bengal and Assam, Seasons 1899-1902. 
From Calcntts to Dbmnkdin, along the Eastern Rengal State Rsilway. 
Prom Dbmnkdia to Silignri, aid Nntor, Nilphamnri and Jn1paip-i. 
From Siliguri to Son4khcds. aid K4mganj G. T. S n ~ r e y  Station. 
Prom Part~ntipnr to Dhnbri, cid Knngpur, along the Eestern llengal Stato Railway. 
From Poridahn to Paridpnr, along the Eacitern Bcngal State Hailway. 
From Pnrbatipnr to blanibbri Ghat, aid D~nnjpur, Ubrsoi and Kntibar. 
Prom Himoi to Kishangrmj, along the Eastern Bcngal State Railway. 
From Katibar to hchara Ghat, wid Pnrnea and Araria. 

Professional Papers of the Survey of India. 

Professional Paper No. I .  On the projection for a Z a p  of h d i a  and Adjaceflt Countries on the 
Scale of 1 : 1000000. Second Xditiola, Delbra DGn, 1903. 

DS ,, No. 8. Method of measuring Geodetic Bases by mealas of Hetallic Wires 6y 
M. Jaderin. (Tratzslated jront itfe'g~loires Prksenttk Par Divers Savants 
A L'acadinzie Bes Sciences De L'i~zstitut De France). Dehra Dziu, 1899. 

¶a ,, No. 3. Method of measuring Geodetic Bases by nteana of Colby's Compensated 
Bars. Dehra Ddn, 1900. 

)¶ ,, No. 4. Notes on the Calibration of Levels. Dehra Dzin, 1900. 

ID ,, No. 6. . The Attraction of the Himalaya Mountai~zs upon the Plumb- lit^ i~ 
India*. Considerationo of recent data. Dehra Ddn, 1901. 

B D  ,, No. 6. Account of n Deterntination of the Co-eficients of Expansion of the wirer 
of the Jaderin Base-Line Apparatus. Dehra L)zi?z, 1902. 

J B  ,, No. 7. Miscellaneous. Calczctta, 1903:- 
(1) On the values of Longitude e?~zployed i n  mcqs of the Survey of Indk .  
(2) Levelling across the Garzges at Danmkdia. 
(3) Experintent to tesl the increase i n  the length of a Leuelling S t a f  due 

to ntoisttsre and temperature. 
(4) Description of a Sun-dial designed for use with tide gatjges. 
(6) Nikkei-Steel alloys afld their application to Geodesy (Tra~tslated from 

the French.) 
(6 )  T h e o ~ y  of electric projectors (Translated from the French). 

* Vidr Nature, Vol66, No, 1699 of I s y  21,1908. 



P m f d t  Paper No. 8. Z x m t 8  mude to determine the Temperature C o - @ ~ s  of Watson's 
Xagwtograpire. Calctctta, 1906. 

3) ,, No. 9. An Account of the Scievatifi wmkof the Survey of India crotd cs Cmparieon 
of i t8  progre88 with that of Foreign Sumeye. Prepared for the u8e of 
the S m e y  Cornmiltee, 1906.* Calcutta, 1906. 

Hand-books for the use of 8urveyors. 

Hcmd-book of Genera2 I~1t1wctdone for the Survey of India Deportment. Second Edition. 
Culcutta, 1900. 

Hand-book of Professional Ins trucf io l~for  the Trigonometrical Bratach, S m e y  of Icdia Depart- 
ment. Second E d i t h .  Calcutta, 1902. 

Hand-book of Professsional Instructha for the Topogrqhical Branch, Survey of lndia. Third 
Gagion. Calcutta, 1906. 

A u x 4 i a y  Table8 to facilitate the c a l c u l a t h  of the Survey of IncZicc. Powth Edition. 
&vied and extmckd. Deka Bh, 1906. 

Special Pubiications on 8cientflc subjects. 
Beport on the Exploratioffs in Great Tibet d Illon~olia made by 8-K in 1879-82. Dehro 

Dtin, 1891. 

Catalogue of 249 Stars for the epoch January 1, 1892, from observatiim by the Great Trig01 
rrometrical Survey of Indict. Dehra Dkn, 1893. 

Report on the Recent Detemindion of the &orcgitude of Madrw. Catcutta, 1897. 

Report on the 5igonometP.ical Be8uZk of the Earthquake in Assam. Calcutta, 1898. . 

The Total Solar Eclipse, Janua y:22nd, 1898. Dehra Du'n, 1898. 

(1)  Beport on the observation8 at Durnraon. 

(2) Report on the observation8 at Pulgaon. 

(3) Report on the observations at Sahdol. 

&port on the identa$cation and Nomenclature of the .Himalayan Peak8 or teen frok  Katmandu, 
Nepal.+ Calcutta, 1904. 

General Reports on the Operations of the Great Trigonometrical8urvey of lndia from 7881 to 7877. 
General Reports on the Operations of the Suruey of lndia from 7878 to 7004. 

Extracts from Nawatiue Reports of the Survey of lndia. 
1900-01. Becent improvements in  Photo-Zincography. U. T. Triangulation, U'er Bumna. 

Latitude Operations, 1900-01. Experimental Rase Illeaswrement with Jaderin Apparatus. Xtzgnetic 
Survey. Tidal and Levelling Beport for 1900-01. Topography, Upper Burma. Calcutta, 1903. 

1901-02. U. T. TknguZation, Upper Bzcrma. Zatitude Operatiow, 1901-02. Illagnetic Survey. 
N a Z  and Levelling Beport for 1901 -02. Topography in  Upper Burma. Topography in Sind. Topo- 
g m p h y  in  the Punjab. Calcutta, 1904. 

* Vids Nature., VoL 74, No. 1917 of July 26, 1906. 
t Pi& N a t m  VoL 71, Nos, 1848 and 1830 of Novembar 10th and %th, 1904. 



. 1902-03. ' Principal Triangulation, Upper B u m .  Topography, Upper B u m .  Topography, 
Sham States. Survey of the Sdrnbhar Jake. Jatitude Operatiom. Tidal and Levelling Operat*. 
Magnetic Survey. Introduction of the Contract System of payment i n  Traverse SurnGs. Traversi~rg 
with the Subtense Bm. Cmpilatwn a d  Beprodzcction of Thdna maps. Calcutta, 1906. 

1903-04. The Magnetic Survey of India. Pendulum Operatione. Tidal and Leuelling Opera- 
tions. As t rmmica l  Azimuths. Utilisation of old Traverse data for modern Surveye i n  the United 
Provinces of Agra and Oudh. Ident$cntioion of Snow Peaks in Nepal. Topographical Szrmeys ifi Sisd. 
Notes on Town and Munic@al Surveys.- Notes on Biverain Surveys i n  the Punjab. Calcutta, 1906. 

Accounts of the progress of Indian Geodeey were efcbmitted to the Intemactthal Geodetic 
Conferences that met at 

Paris i n  1900, 

Copenhagen i n  1903, 

Bzcda Pesth in  1906, 

and were published i n  the reports of the Conferewes. 

~ c c o m t s  of the progress of Geodesy and Geography i n  India were publhhed ira the Ann~u2 
&ports of the Board of S c i ~ n t ~ c ' A d v i c e  from 1905 to date. 

A &per  on Himalayan Attraction was published in the Monthly Notices of the Boyal A s t r o d  
cal Society, January 1902. 

Summaries of the progress of Geodesy i n  India were published in the following numbers of the 
Philosophical T~anaactwna of the Boyal Society of London :- 

Series A, Pol. 186 (1896) pp. 764-816. 

Series A, 7ol .  205 (1906) pp. 289-318. 



No. I. 

ON THE COMBINATION WEIGHTS EMPLOYED IN THIS VOLUME. 

BY CAPTAIN H. McC. COWIE, R. E. 

. 1. An examinatien of the abstracts and summaries of observations and results will show that the system of 
relative combination weights described in Section 7, Chapter I1 has not always been adhered to and that, in many cases, 
the reasons for departure from this system are not at once evident. Some explanation, then, seems called f w  with an 
account of the development of the system.now adopted. 

2. Before the year 1899, in combining the individual values to obtain the final co-latitude, no system of relatwe 
Adoption of equal weights. weights was used. That is to say, every value, whether dependent on one or on 

several observations, or whether the pair were independent or entangled with others, 
was allotted equal weight. By this procedure, values. which depended on several observations of the same pair of stars 
were relatively under-weighted, while those derived f ~ o m  single observations and from entangled pairs were ovm- 
weighted. 

a I n  1899, for the first time, a system of relative weights was introdaced. This was purely an arbitrary one, 
Adoption of ubitrsry weighb. having no theoretical basis. To the result from each single observation of an inde- 

pendent pair of stars was allotted a weight of 0.5. Two observations raised the weight 
to 1.0; three to 1.5 and so on. Each component value of a double pair, deduced from a single set of observations, 
was given a weight of 0.6. Values dependent on two or on three observations of entangled pairs received weights of 
0.75. Under this system, it is evident, tbe values given by single observations of independent pairs were relatively 
under-weighted, while results derived from repeated observations of independent pairs and all values from entangled 
pairs were over-weighted. 

4. I n  1901, the system described in Chapter I1 was first introduced, though for this and the folIowing year, 
Adoption of s scientific qstem. the numerical values of the relative weights differed sligbtly from those given an page 

(24), in consequence of the derivation of the values of the quantities q and e from 
the sesscm's work. This investigation. entailed somewhat laborious computations and as each euccessive season's results 
ahowed that the values of q and e did not differ materially from % Or'-20 and + Or'-30 respectively, it was considered 
that an annual examination of results was unnecessary and that the adoption of the above mentioned values for q and e 
was fully justifkd. The table of the relative weights given on page (a), computed with these data, has been in use 
from the season 1902-03. 

5. Such, from time to time, have been the various methoda of procedure folromd in combining the i n d i ~ d u a l  
values of the co-latitude. I n  the compilation of this volume, however, i t  has been 

b b i t m ~ w e i ~ h b s c c ~ t e d  in this thought advisable for the sake of uniformity, to reconsidex all observations made prior for the yesrs 1898-1902. 
to the season 1898-99 and to apply to the individual observations the most recent 

system of relative weights, and so. to,deduce final values comparable with the work of h ter  yeara. But aa the changw 
in the final values of co-latitude, consequent on the alteration of the combination weights, were not of a magnitude 
to justify the labour of recomputation, the results of the four seasons 1898-99 to 1901-02 have not been recomputed 
and in the abstracts of observations given ha thia book for the gears 1898:190& the vetem of weigl~ta employed ia that 
originally adopted for the eeason'e work, 
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6. In many of the abstracts, anais the weidts  applied will be seen to conform neither to the nystem of 1901 
nor to that of 1963, andthe reasons for the discrepancies not being at once evident, 

Weightr have been arbitrarily altered in 
order to bdaaae md llegatire a note of explanation is necessary. I n  the concluding paras of Section 6, Chapter 11 
miaromatar correationa. attention is drawn to the importance of balancing the sums of positive and negative 

micrometer corrections, for the-purpose of eliminating errors due to a faulty value of a 
revolution of the ~nicrometer screw. I t  is generally possible to contrive an approximate balance of positive and nega- 
tive differences at the time of drawing up the programme of work. The desirability of balancing, however, was not 
recognized till the year 1891 and the micrometer differences in observations taken prior to this date had to be subse- 
quently balanced by the arbitrary alteration of weights. Even when a programme of stars has been so framed as td 
produce a perfect balance, the latter will frequently be disturbed by the accidental missing of stars or by the inter- 
ference of clouds or by the rejection of certain individual values of co-latitude, on account of gross errors of observation. 
Measures have then to be taken to readjust the balance of corrections. Thin may be done in two ways : 

( 1 ) By rejecting arbitrarily one or more observations. 

( 2  ) By slightly altering the combination weights. 

Both methods are the same ~ I I  principle. To reject an observation is to give it a weight of 0.0. By the first 
method, a few results are given no weight at all; by the second, the weights of a greater number of results are altered 
by smaller amounts. I n  some instances the first method has been followed, in others the second, and i t  is to this 
arbitrary alteration of weights that the discrepaucies referred to at the beginning of this paragraph are due. 

7. Th;! case of entangled pairs has now to be considered. There will be found in the abstracts of this volume 
Weight. of enhngled pain. several instances in which the weights employed are not theoretically correct, but of 

which the errors cannot be attributed to any of the causes discussed above. These 
instances will be seen to occur wherever a number of stars have been observed with the same instrumental setting and 
where several individual values of co-latitude have been derived from the same observations. These valuea are, in con- 
eequence, not independent. The commonest case is that in which observations to two stars of one aspkct are combined 
with observations to one star of the other aspect and two values of co-latitude deduced from the three observations. 

The case of a double pair has been considered on page (24), where the appropriate weights have been determined. 
But though a double pair is of commonest occurrence, the abstracts contain many instances of a more complicated kind. 
Such as, for example, when four stars are, perhaps, combined to give three values of co-latitude, or five stars to give 
four valuea. On some occasions four stars of one aspect have been combined with but one of the other; and there are 
cases of three stars of one aspect being combined with two of the other. All these various cases should have been 
treated individually in order to obtain the appropriate weights. This, however, has not been done, as i t  was not con- 
aidered necessary to introduce refinements whose effect on the final co-latitude was negligible. The procedure h~ 
been to treat each component ae if i t  were one of a double pair, and to weight the individual results accordingly. 

8. I n  addition to the cases already dealt with, there are in the abstracts a few instances of a weight having 

Weigbtr dterrd by o k n e r .  
been arbitrarily altered by the observer ; the observation in his opinion not meriting 
full weight. 

9. In Section 7, Chapter 11, the case of three stars being combined to form two entangled pairs has been inves- 
tigated and the appropriate weights determined. As haa been already stated, this, 

Iktsrarination tmgled pair& wmt weights for the double, is the most common form of entangled pairs. Of recent yeam observers 
have endeavoured to reduce and if possible to eliminate intricate entanglements; but 

the abstracts of earlier work show many combinations of great complexity. Following the procedure of Sedion 7, 
I have determined the relative combination weights for a few specimen cases. These are giveu below : 

Case (a) in which a star transits so close to the zenith that i t  may be observed in both telescopic positions with the 
ume instrumental setting and where c = A + - - '5 where Z, - Z, is the difference of the aenith d i s t p n ~ ~ ~  

2 
measured in the two positions of the instrument and c the co-latitude. 

Instances of this will be found in 

Station 112 mir number 27 

If the p. e. of a single declination be 5 OU.3 and thep. e. of observation in a single determination of co-latitude be + O'''8 
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Where a pair of stars ia observed one north, the other south of the zenith 

and (p.e.)'of c =  (0.2)s + (0.3)' = 0.13. 

Hence if w be the weight appropriate to a value for the co-latitude deduced from observations to one zenith star, and W, 
the weight of a result by a pair of stars, 

The mean m u l t  from two sets of observations to a zenith star should then be given a weight w = 0.7. The result by 
one set of observations should receive a weight 

Case (b) in which two north stars and two south stars are observed with the same instrumental setting; for example 

Station 142 pairs 22 to 25 
1, 145 ,, 8 ,, 11 

1.58 ,, 8 ,, 11 

Utilizing the symbols p and q of Section 7 ,  the combinations we may form are 

of which, ae is at once evident, two are redundant. For the mean value of co-latitude from the four combinations 
above is 

f [ P I  + 41 + Pn + 491 

which is the mean result from the two combinations 

I t  is, thus, a mistake to introduce the other two combinations 

I n  determining the weight of the mean result, we may consider the p. e.'s of p, .  p,. q,, q, each equal to e; then 

(p. e.)S of c = 4 - ' = e2. ( a >  
b 

Again the (p. e.)% of the result by a single pair = 2e0. 

Therefore if W be the weight of the result from a single pair and w the weight to be given.to c 

from which, i f W = 1  w =  2 

Hence, if all four stars be twice observed and the four possible combinations be formed from the observationa, a weight 
of 0 - 5  should be allotted to each component. Had the observations been combined to form the two independent pairs 
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a weight of 1 - 0  would have accrued to the result from each, under system of Chapter 11, the aggregate weight of the 
mean co-latitude deduced from the observations being as before 2-0. 

The two combinations p, + qS and p, + ql are thus superfluous, they influence neither the final mean result 
nor the agg~egate weight of that result. 

When several stars have been observed with the same instrumental setting, it is essential that the observations 
should be so combiued as to give the most probable value to tlle mean result. 

I n  the case of the four observations considered above, two courses are possible: either both the euperfluons 
combinations should be rejected or both should be included. I t  would be irlcorrect to reject one only. For if, for 
example, we formed the three combinations 

the mean result would be 

c' = f C 2 ~ 1  + ~1 + P, + 992 I 
instead of 

c = a l p l  + QI + P, + Q,I, 
the most probable mean value resulting from the four observations. 

The aggregate weight of c' can be shown to be 1 8, the introduction of the combination 

actually diminishing the aggregate weight by 0.2; a clear proof that the data at our disposal has not been combined 
to give the most probable mean result. 

The following table shows the combination weights determined for a few cases :- 

10. Table I1 gives a summary of all cases, i n  which the weights allotted in this volume differ from those derived 
under the system described in Chapter 11 : it also shows the effect on the fiual co-latitude of the adoption of arbitrary 
and un-systematic weights. 

The differences, M' - M, must not however be regarded as errors. I n  all cases in which the ~ubstitution of 
syatematic for arbitrary weights has disturbed the balance of micrometer differences, the final result bas been rendered 
less reliable and the value of M' less trustworthy than that of M. 
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TABZE II. 
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A11 entangled paira treated as double paira. 

All entangled pairs treated as double pairs. 

To balance positive and negative micrometer differ- 
ences. 

To balance positive and negative micrometer differ- 
ences. 

Arbitrarily altered by observer. 

d 

given in the 
Results that would have 
obtained if weights had 

A b 8 t m b  of 

Second. of 
Observed 

CO-latitude - M 
8.10 

60'35 

17'0; 

49-34 

54'01 

17-31 

48'55 

49 '46 

17.04 

38-08 

57'26 

1-82 

37'43 

16.22 

52-87 

7'85 

47'70 

44.76 

20.15 

25'14 

4j.82 

41 '74 

17-18 

53'23 

11-93 

3-83 

57'03 

2.91 

46'79 

been 
accordance 

of 

$;:,d,"zf 
00-latitude - M' 

8-10 

60'36 

17'07 

49'34 

54-01 

17-33 

48'55 

49-46 

17.04 

38-08 

57-27 

I '83 

37'43 

16.22 

52-87 

7-86 

47'70 

44.76 

20.12 

25.14 

45'83 

41'73 

17"18 

53.21 

X I  '93 

3'86 

57-02 

2.89 

46.80 

this volume 

. 
A ~ ~ k t e  

16'7 . 
20'9 

47'9 

54.6 

28.2 

31.0 

25.0 

36.4 

34'5 

49'5 

46.5 

41 '9 

50'1 

39'0 

46'4 

14-1 

53'6 

20. 5 

45'8 

17'5 

26.8 

30- 1 

36.9 

43.6 

46.4 

32'2 

23'9 

19'7 

27'5 

employed in 
system 

Chapter 11 

r!: 

15'7 

IS - 9 
47'3 

54'3 

28.6 

29.2 

24.1 

38'3 

32.6 

48.6 

45'4 

42.2 

49'8 

36.4 

4j.6 

15'5 

53'5 

19.8 

40.2 

18.1 

27'7 

31 '4 

37'4 

42.0 

4j.8 

26.6 

23.0 

18.7 

28'0 



APPENDIX. 

TABLE 11. 

Y 

L 

X 
5 s  
2 3  

g: 
a 

3 
d% 

201 

202 

203 

20-4 

205 

207 

211 

214 

215 

216 

227 

218 

219 

25 1 

222 

223 

224 

225 

226 

227 

229 

230 

231 

232 

233 

234, 

235 

236 

238 

230 
3 

a z -- d * 
P S Z  - ME 
o.z a 

j : p  
8+3 
f 

5 

4 

11 

4 

a 

15 

11 

4 

4 

10 

4 

I 

19 

8 

a 

I 

8 

6 

29 

1 2  

5 

I 

4 

15 

8 

4 

2 

4 

I 

1 2  

Rmultt in the 
Abrtrrctr ot 

Seconds of 
Obterred 

Co.IaYlude - M 
1 2 ' 1 5  

27'34 

16-91 

42'72 

55'20 

41 ' 38 

9'64 

55-24 

33'89 

53'74 

0 . 4 0  

47'59 

31 '05 

24-88 

1 1 - 2 1  

26.63 

41 -88 

51.26 

4-49 

29-70 

44.38 

39'35 

38'57 

47'57 

57'06 

30.88 

48.28 

59-71 

3'33 

39'55 

Beuon wby allottad weigl~ts differ from thm of 
the syttem of Chapter I1 

To balance poeitive and negative micrometer differ- 
ences. 

All entangled paire treated as double paire. 

Syatem of 1899 adopted. 

System of 1899 adopted. 

To balance poeitive and negative micrometer differ- 
ences. 

To belance poaitive and negative micrometer differ- 
ences. 

System of 1899 adopted. 

A11 entangled paire treated ne double paire. 

All entangled paire trented as double pairs. 

System of 1899 adopted. 

All entangled paire treated as double paira. 

Arbitrarily altered by obeerver. 

System of 1899 adopted. 

System of 1899 adopted. 

To balnnce positive and negative micrometer diiTer- 
ences. 

Arbitrarily altered by observer. 

Syetem of 1901 adopted. 

A11 entangled pairs treated as double pairs. 

To bala~~ce positive and negative micrometer differ- 
ences. 

System of 1899 adopted. 

A11 entangled pairs treated as double pairs. 

Arbitrarily altered by obeerrer. 

A11 entangled pairs treated as double pairs. 

All entangled paira treated as double pairs. 

A11 entangled pairs treated ns double paira. 

A11 entnngled pairs treated ae double paire. 

To balnnce positive nnd negative micrometer differ- 
ences. 

A l l  entangled pain treated as double pairs. 

A11 entangled pairs treated rte double pairs. 

A11 entangled paire treated aa double pairs. - 

thin volume 

dpqregste 
Weill' - SP 
23'7 

32.6 

28.5 

44.8 

8.4 

14.6 

24.0 

40'9 

53'4 

34'0 

14'4 

32-6 

49'5 

35'0 

22'3 

8.6 

16.9 

34'2 

30'5 

37'0 

27' 5 

45'5 

35'8 

33'8 

23'1 

29.6 

8.9 

37'9 

48.6 

42'4 

Difference 
M' - M 

- 0 % ~  

+ O  .or 

o m o o  

o .oo 

o -oo  

+om06 

-0.05 

0.00 

0.00 

0.00 

+ o a o r  

-oaor 

+o-03 

-o.ox 

-0.01 

+ o m  01 

- O - O I  

-0.04 

$0.03 

0.00 

+oe06 

0.00 

+o.or 

+0'03 

-o.or 

0.00 

-o.or 

-0.02 

o m o o  

-0 .or 

Results that would hare 
obtained if weights had 

been 
accord.nce 

of 

6econds of 
Observed 

Co-]atltude - M' 
12-13 

27'35 

16-91 

42-78 

55'20 

41-44  

9.62 

55-24 

33'89 

23'74 

0.41 

47'58 

3 I .o8 

24-87 

1 1 - 2 0  

26.64 

41 '87 

51-12 

4-52 

29-70 

4 4 - 4 4  

39'35 

38-58 

47-60 

57'05 

30.88 

48.27 

59.69 

3'33 

39'54 

employed in 
wlLh Bystsm 

Chapter 11 

Apgreeate 
weig'lt - SP' 
2 1 . 2  

31 '8 

28.0 

45.6 

8.6 

I 5 3 

22.0 

40'5 

52'5 

33'0 

23 - 6  

32'3 

36-5 

33.8 

23'3 

8 .7  

16.9 

33'7 

40-6 

36'2 

24'7 

45'7 

35 '0 

29'5 

21.4 

29.2 

9'1 

36.8 

48'3 

40'4 



. . 
APPENDIX. 

11. Table III gives details, relating to observations by the Talcott method with the Zenith Sector NO. 1 and 
with the Zenith Telescope. This table shows the p. e. and the aggregate weight, ZP, of the final values of the CO-latitude. 
From which two quantities, the p. e. of a result, having unit weight, has been deduced. This latter is exhibited in the 
last column of the Table. 

TABLE In.-Detai l8  relating to obeervation8 by the Talcott Method. 

A 

- 
p. e. of 

result of 
unlt weight 

I 

+ 0'359 

'242 

.386 

.282 

'477 

'233 

' 357 

'341 

'357 

'33' 

'381 

-261 

'399 

' 393 

'380 

'358 

+ 0.520 

'436 

' 373 

'334 

-386 

'371 

' 304 

'5'7 

'354 

'375 

'311 

.389 

Reference 
h' umber 

140 

16'1 

233 

217 

229 

143 

155 

201 

117 

134 

176 

233 

182 

158 

194 

134 

230 

163 

180 

151 

200 

151 

209 

156 

147 

193 

159 

175 

Z P 

22.3 

22'5 

23.2 

24'4 

'7'5 

'9'3 

23'2 

23'7 

34'2 

36.1 

39'0 

33'8 

45'8 

20'9 

32'2 

21.6 

45'5 

54'6 

53'6 

57'7 

53'1 

50'9 

8.5 

15'9 

33'6 

46'4 

47'9 

50' 1 

Obaerrer 

5. G. B. 

I J  

91 

1) 

11 

JJ 

11 

JJ 

11  

89 

I) 

11 

19 

19 

11 

19 

(3. P. L. c. 

11 

11  

1 1  

I) 

11 

11 

a) 

11 

JI 

11 

KO. of 
Observat~ona 

62 

58 

65 

72 

77 

46 

74 

84 

77 

85 

93 

77 

108 

52 

75 

88 

123 

170 

164 

121 

167 

172 

19 

36 

74 

99 

102 

110 

p. 8. 

rl 

+ 0.076 

.o j 1 

~ 0 8 0  

'057 

-091 

'053 

'074 

'070 

-061 

'05 5 

.o61 

'04j 

'059 

.086 

-067 

'077 

- + 0'077 

'059 

'05 I 

'044 

'053 

'052 

104 

'082 

.061 

'05 5 

'045 

'055 

No. of 
Stars 

39 

40 

39 

42 

47 

36 

33 

34 

65 

72 

74 

68 

86 

40 

62 

32 

78 

86 

86 

117 

84 

81 

18 

83 

70 

93 

101 

103 

Instrument 

Z. 9. No. 1. 
(used as Z. T.) 

11  

9 9  

I! 

1) 

11 

91 

11 

JJ 

12 

1l 

11 

1 1  

I) 

I) 

31 

8. T. 

11 

1 )  

11 

)I 

1 J 

IS 

11 

JJ 

91 

1) 

19 

Beanon 

1892-93 

1892-93 

1692.93 

1892-93 

1892-93 

1892-93 

1802-93 

1802-93 

1893-94 

1893-94 

1893-94 

1893-94 

1893-94 

1893.94 

1893-94 

1893-91 

1890-91 

1890-01 

1890-91 

1890-91 

1890-91 

1890-91 

1892-93 

1892-93 

1892-93 

1892-03 

1SD2-93 

1592-93 



APPENDIX. (63) 

Td BLE 1II.-Detail8 relating to observations by the TaZcott Method. 

i 

Reference 
h'umber 

170 

199 

113 

135 

206 

236 

225 

202 

239 

218 

149 

131 

226 

168 

231 

186 

234 

169 

119 

221 

2 2  

130 

137 

141 

219 

216 

114 

116 

113 

115 

t 

No of 
Obssrrationr 

103 

118 

69 

84 

89 

85 

83 

73 

102 

78 

80 

75 

90 

87 

81 

77 

70 

84 

70 

84 

86 

108 

106 

92 

121 

90 

87 

40 

39 

47 

p. e. 

n 

f 0'050 

-05 I 

.072 

'063 

-068 

'057 

'071 

,063 

'053 

-067 

' 124 

'I34 

.080 

'079 

.080 

'076 

'077 

-069 

'075 

.060 

'044 

'050 

-060 

'049 

. O ~ O  

'050 

- + 0.103 

'091 

-065 

'095 

L P 

49'5 

56.5 

35 ' 4  

37'2 

39'1 

37'9 

34'2 

32.6 

42'4 

32.6 

35'3 

35'5 

30' 5 

36.4 

35 '8 

30' I 

29.6 

34'5 

24'3 

35'0 

37'0 

41'5 

39'5 

40'0 

49'5 

34'0 

18.9 

'9'9 

18.4 

21 '3 

Okerrrr 

G. P. L. C. 

11 

IJ 

J J  

I? 

P P  

I? 

1) 

st 

I* 

11 

I? 

I? 

J? 

9 1 

J J  

29 

pl 

I? 

JJ 

P? 

91 

lt 

1) 

I? 

1) 

8. A. B. 

21 

21 

11 

p. e. of 
reanh at 

unit weight 

n 

f 0'352 

.384 

'428 

.366 

'425 

'35' 

'415 

' 360 

'345 

' 383 

' 737 

'799 

'942 

'476 

'478 

.417 

'4x9 

' 405 

' 370 

'355 

'268 

.322 

'377 

'310 

'352 

-292 

- + 0 .448  

' 406 

'279 

‘939 

Inrtrument 

Z. T. 

n 

11 

n 

)I 

PI 

11 

n 

91 

n 

2. 5. KO. 1. 
(used as 8. T.) 

n 

PI 

n 

n 

89 

n 

11 

n 

PI 

n 

JJ 

11 

n 

11 

n 

2. T. 

n 

21 

J J  

Bosson 

1892-93 

1892-93 

1892-93 

1893-94 

1893-94 

1893-94 

1893-94 

1893-94 

1893-94 

1893-94 

1898-99 

1898-99 

1898-99 

1898-99 

1898-99 

1898-99 

189839 

1898-99 

1898-09 

1899-1900 

1899-1900 

1899-1900 

1899-1900 

1899-1000 

1899-1 900 

1899-1900 

1897-98 

1897-99 

1897-98 

1897-98 

No. of 
Btarr 

108 

115 

75 

18 

84 

78 

69 

72 

85 

60 

14 

74 

82 

79 

72 

65 

60 

67 

58 

70 

74 

83 

85 

80 

67 

68 

43 

44 

39 

43 



(64) APPENDIX. 

TABLE III.-Details relating to obsematiom by the Tatcott Nethod. 

Baference 
Rumber 

117 

118 

238 

214 

192 

178 

148 

204 

142 

158 

125 

1'71 

165 

211 

203 

150 

174 

161 

237 

187 

215 

144 

177 

122 

172 

120 

213 

188 

146 

143 

Obaerver 

0. P. L. C. & 
Q. A. B. 

91 

E. A. T. 

n 

o 

)t 

11 

11 

11 

11 

11 

11 

11 

11 

11 

IS 

H. M. C. 

# #  

18 

1) 

I# 

n 

11 

11 

11 

11 

1) 

81 

II 

91 

Instrument 

2. T. 

n 

2. T. 

11 

j1 

29 

n 

n 

n 

11 

I) 

81 

I) 

11 

IS 

11 

8. T. 

11 

11 

t s  

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

Sewn 

1897-98 

1897-98 

1898-99 

1898-99 

1898-99 

1898-99 

1898-99 

1898-99 

1898-99 

1898-99 

1899-1900 

1899-1900 

1899-1900 

1899-1900 

1899-1900 

1899-1900 

1900-01 

1900-01 

1900-01 

1900-01 

1900-01 

1900-01 

1900-01 

1900-01 

1900-01 

1900-01 

1900-01 

1901-02 

1901-02 

1901-02 

p. 8. 

+ 0.061 

-069 

- + 0.065 

,076 

'071 

-063 

'04s 

'047 

'061 

-056 

'052 

'053 

'078 

-076 

-063 

-07 I 

- + 0'081 

-036 

'03 5 

'053 

'032 

'036 

'032 

'034 

-028 

'073 

'055 

'040 
, 

.OSI 

,058 

No. of 
B t a n  

61 

63 

100 

85 

87 

94 

108 

85 

85 

93 

102 

100 

66 

52 

62 

63 

92 

116 . 

95 

69 

113 

105 

98 

101 

90 

45 

27 

80 

'90 

75 

No. of 
Observations 

140 

66 

100 

87 

102 

110 

124 

126 

95 

106 

110 

104 

70 

60 

61 

64 

93 

111 

102 

89 

127 

115 

118 

108 

100 

50 

27 

91 

100 

74 

X P 

38'7 

27.8 

48.6 

40'9 

43'6 

46.4 

53'3 

44'8 

41 '9 

45 '8 

47'5 

46.5 

31 .o 

24 '0 

28.5 

23.0 

41'9' 

52'4 

44.7 

23'7 

53'4 

49'7 

48.3 

46.8 

43'7 

2 2 ' 0  

12.4 

36'9 

42.6 

34'1 

p. 8. of 
mult of 

unit weight 

0 

A 0.379 

- 364 

+ 0'453 

-486 

'469 

-429 

'350 

'314 

-395 

'379 

'358 

-361 

'434 

'37: 

'336 

'341 

- + 0'531 

-261 

'334 

'1 j8 

'134 

'254 

-112 

'333 

-18j 

'341 

-129 

'143 

'333 

' 339 



APPENDIX. ( 6 5 )  

TABLE ?I?.- Details relatiwg to obseruations by the Talcott MetRod. 

Reference 
Ba111bur 

1Y5 

166 

2 24 

181 

223 

235 

208 

164 

191 

123 

126 

13s 

152 

222 

197 

133 

179 

183 

129 

12s 

157 

195 

207 

121 

2863 

Obaerver 

H. M. C. 

9 -  

I *  

1 3  

I> 

I l  

I )  

%a 

I t  

]I 

I I 

$ I  

IS 

I )  

I I  

I )  

9 1  

2 1  

J I  

I I 

I I 

J I  

I ?  

I 

I )  

Zqatrument 

1;. T. 

,. 

I ]  

I  1 

I I 

I ?  

I ,  

I I 

) I  

I (  

I t  

I I  

,, 

I J 

I I  

) I  

I I  

1 8  

I )  

> I  

)I  

I J  

J 3  

I #  

? a  

p. e. No. of 
Btsm Season 

1901-02 

1901-03 

1901-02 

1901-03 

1901-02 

1901-02 

1901-oa 

1DO2-03 

1902-03 

1902-03 

1003-03 

1902-03 

1902-03 

1902.03 

1902-03 

1902-03 

1903-04 

1903-04 

1903-04 

1!lO3-0h 

1901-05 

1904-05 

100 4-05 

1904-05 

i p. e. of 
I P result of 60.  of 

Obeervst~one I 
26.8 

25'0 

16.9 

30. j 

8.6 

8.9 

8'4 

a 8 2  

38.5 

34.1 

35'9 

37'3 

36 -0 

22'3 

27' 5 

18.4 

14'X 

17'5 

12.6 

11.8 

16.7 

23'9 

14'6 

14'5 

'9'7 

58 

41 

33 

35 

10 

21 

23 

46 

67 

GO 

G6 

62 

50 

33 

4-0 

3 1 

3-4 

39 

34 

34 

29 

40 

31 

34 

unit 

k 0'295 

'280 

' 329 

'272 

'270 

+ i s 6  

,212 

.260 

' 242 

,222 

-156 

,208 

'240 

' 203 

'257 

~223 

'274 

'414 

'273 

'351 

'323 

'553 

386 

-240 

'262 

64( 

83 

42 

87 

20 

17 

141 

94 

104 

109 

103 

127 

188 

102 

121 

51 

36 

43 

a2 

36 

49 

52 

30 

39 

41 

I 
L- 0'057 

.056 

so80 

,060 

'092 

so96 

'073 

'049 

'039 

-038 

e026 

'034 

' 040 

'043 

'049 

'052 

'073 

'099 

'077 

' 102 

'079 

'I13 

' IOI 

'063 

"49 





PLATE I. 
--"-s.. - 

Photogravure LL i q o f l n d  ? 1 1  ' I  4 1'7 11'. , 1 

THE ZENlTH TELESCOPE OF THE GREAT TRIGONOMETRICAL SURVEY OF INDIA. 
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