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foregone any extended leave of absence and remained almost daily at his post. I wish especially
to acknowledge the. skillful assistance of Miss 8. . Ayres in Office correspondence and the care of
the records of leave of absence. Mr. R. M. Harvey has attended to the tiling of letters, registering -
mail, and receiving and forwarding express matter. Miss 8. B. Harvie and Miss Kate Lawn bave
contributed much to facilitate the work of my part of the Office by promptly furnishing accurate
copies, by baud and by type-writer, of material intrusted to them from all Divisions of the Oflice,
On the Gth of Junuary, 1887, the office of the Assistan} in Charge lost the valued services of Miss
F. Oadél by transfer to the Tidal Division. Up to that date she had given faithful attention to
the preparation of descriptions and sketches of stations and to miscellaneous copying.. The Survey
lost the service of an accomplished clerk when Miss M. L. Oliver was promoted and transferred to
the Treasary Department. It is hardly necessary that I shounld allude here to the valuable service

rendered by your especial clerk, Mr. William B. Ohilton, bat it is proper that I should extend my -

thanks to him for his earnest efforts to facilitate the work of the Office generally.

Mr. Bilus E. Parsons, s tfustworthy and honest man, died suddenly October 11, 1886, Mr.
William J. McMahon, who bad served as plate-printer’s helper in the Office but a short time, died
January 23, 1887; and Mr. F. Courtenay, an accomplished engraver, died March 23, 1887. A

I feel that after two years of service as Assistant in charge of the Office and Topography, I
am begiunipg to understand its many complexities. I am also more than ever convinced that
whoever maunages such a work must rely for success mainly upon the earnest support of the Chiefi
‘of Division and their skilled belpers. I have had this, and beg here to express to them my high
uppreciation of their untiring patience and industry.

In public as well as in private business a judicious division of labor is indispensable to the
highest excellence in results. Such a division of labor is illustrated in the present distribution of
their respective special duties between the Hydrographic Office of the Navy, the U. S. Geological
Survey, and the U. 8. Coast and Geodetic Survey, whose ficlds of operation are sufficiently distinet
to prevent mutual encroachment, while their methods are in some particulars sufficiently similar
to promote the earnest emulation which s a condition of the highest efficiency. '

Believing that the U. 8. Coast and Geodetic Survey has a future of great usefulness and
promise before it, and looking with pride upon its previous performance, I shall not cease to
devote my best efforts to its continued success and welfare. '

Yours, respectfully, L .
B. A. COLONNA,
Assistant in charge of Office und Topography.
To Mr. FRANK M. THORN, .
. Superintendent U. 8. Coust and Geodetic Survey.

REPORT OF THE COMPUTING DIVISION, COAST AND GEODETIC SURVEY OFFICE, FOR THE FISCAL
YEAR ENDING JUNE 30, 1887, ' '
- COMPUTING DIVISION, COAST AND Gmopﬁz'xo SURVEY OFFICE,

, . June 30, 1887.
DeAx Sir: In conformity with regulations I have the honor to submit the uspal report of
work done by the several computers and others temporarily attached to this Division of the Ofiice
during the fiscal year ending June 30, 1887, - -

The charge of the Computing Division was_continued with the undersigned, and 0 change
occurred during the year in the personuel of the regular computing force, which remained the

same as in the previous year, and thus demanded its utmost excertion _in order to keep up the cur-

rent work and make some impression on older work now capable of being placed on standard
dats. Mr. A. D. Risteen was transferred to the Computing Division October 1, 1886, taking a
place which had become free by Mr. A. 8. Ohristie’s appointment to the Tidal Division. On Octo.
ber 26, 1886, Mr. M. Farquhar was temporarily transferred to the pendulum party under Assistant

’
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C. 8. Peirce; he reported for duty in the Computing Division February 1, 1887 ; between April
22 and May 11, he was again engaged on pendulum work; in consequence of these transfers the
amount of astronomical work has suffered to some extent; besides the ouly telegraphic lougitude
work that conld be attempted during the year had to be placed in the hands of Subassistant Pros-
ton, who was attached to the Division for less than two and one-half months. Mr. P. R, Stans.
bury, clerk to the Computing Division, resigned on account of ill health some time in Augnst,
1886 his place has not been filled, but between Avgust 20, 1886, and January 31,1887, Miss I*, -
E. Smith acted as writer, and in the same capacity Mr. W. O. Maupin was engaged between Feb.-
ruary 14, 1887, and the close of the fiscal year; technical and scientific papers aro copied by one

* of the computers. Of temporary help the following computers were attached to this Division dur-

ing the fiscal year: Subas‘sistant I, I1. Parsons from July 1, 1886, to August 20; Mr. W. B. Iair-
field frorp July 1, 1886, to August 9; Subassistant J. E. McGrath from Jualy 2 to 29, 1886; Sub-
assistant . D. Preston from September 18, 1886, to November 30; Assistant 1I°. Smith from
October 4, 1886, to March 22, 1887; Subassistant R. A. Marr from October 15, 1886, to April 7,
1887; Bubassistant C. H. Van Orden from October 21 y 1886, to March 31, 1887. Mr. J. M. Dues-
berry acted as writer between February 1-and 12 inclusive. '

The increased general correspondence of the Office, relating to matter technical and scientific,
makes occasionally heavy demands on tho computing force, and is frequently a source of unavoid-
able interference. with the regular computing work; the information called for is furnished as
promptly as practicable. Besides directing, distributing, supervising, and reporting the work
performed in this Division, special attention was given by me to the following discussions and
reports: During July, August, September, October, and part of November, 1886, I gavo all my
spare time to the computations, the discussion, and the report for the press of the magnetic and
corresponding astronomical work of the Fort Conger Polar Expedition under command of Licat,
A. W. Greely, U. 8. &, 1831-'84; this work forms part of the International Polar Research, and will
Le published by the office of the United States Signal Corps, 1 have also brought outa new edition
(the sixth) of the Discussion of the Secular Variation of the Magnetic Declination, which now com-
prises one thousand and seventy-one observations at ninety-four stations; this paper forms Appen- ‘
dix No. 12 in the Report for 1886. Considerable ‘attention, also, was given to proof-reading of
certain scientific appendices in tlie 1885 Report. Among a large number of reports made, one on
the coustruction of a new primary-base apparatus and one ou astronomical, geodetic, and wag-

- netic field-work proposed for the next fiscal year may be specially mentioped. I also made the

usnal magnetic observations in this city at the close of the year. o

The work performed by each computer during the year is herewith enumerated in detail, .

Edward H. Courtenay was engaged in the iwast squure adjustment of the old and new triangu-
lations of Long Island Sound and adjacent coasts, bringing the results up to the standard astro-
nomical and geodetic data of the Survey. He also chiefly supplied the required geodetic informa-
tion for field and office parties; had full charge of the geodetic registers containing the geographieal
positions, and took care of the duplicate records deposited with the Computing Division. He also
prepared manuscript computations for binding naking in all one hundred large volumes; assisted
in getting up certain statistics bearing on the efficiency of the service for {he years 1884785186787, |
and made satisfactory progress with the computation and adjustment of the triangulation about ™
Baltimore, 1886. ‘ ' : ‘

Myrick H. Doolittle prepared final abtracts of horizontal directions at the eastern stations in
Nevada, 1882-783, and in western Utah, 1834-'85, and completed the computation of the primary
and secondary triangulations; adjusted the primary triangulutions, coast of California, south of
Monteroy Buay, 1884-'85-"86; computed  the secondary and tertiary triangulations in the vicinity
of San Simeon of 1871727374 and of 1884-'85; solved a number of normal equations; com-
puted the length of a set of four-meter base bars; adjusted the triangulation Letween Ilereford

" Inlet and Absecon Light-house, New . Jersey, 1881-'84-'86; computed the geodetic operations on
--the coast between Cape Fear River and the South Carolina boundary, 1886; computed the supple-

mentary triangulation of Core Sound and of Beaufort Harbor, North Carolina, 1886; computed
the heights of Mount Hamilton and surrounding stations, California, and prepared abstracts of
vertical angles at all primary stations in Nevada and Utah,
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5 Veriﬁcati%n and adjustment at the ,‘Unit‘ed States Mint, Philadelphia, of certain weights intended
Jor use as standards in the San Francisco Mint.—Recomparison of the Star Troy Pound of the Office

of Construction of Standards of Weight and Measure with the Standard Troy Pound of the Phila- v

. delphia Mint.—A request having been madé by the Director of the Mint for the services of the
- Office of Construction of Standards of Weight and Measure in the verification and adjustment at
the United States Mint, Philadelphia, of certain weights intended for use as standards in the Mint
at 8an Francisco, Assistant Andrew Braid was detailed by the Superintendent for this duty with
the approval of the Secretary of the Treasury. On August 3 Mr. Braid proceeded to Philadelphia,

" accompanied by Dr. J. J. Clark, Adjuster of Weights and- Measures. Dr. W. I’. Lawver, Assayer

- of the Mjnt, was in attendance under the instructions of the Director, as the representative of the

Mint, to witness the tests and verifications.

. Mr. Braid’s elaborate report shows that the closest attention was paid to every detail that
would insure accuracy. Means were taken to remedy slight defects found to exist in the large’
- Standard Balance of the Mint, and to obtain an additional balance of a greater degree of sensi-
tiveness; the methods of weighing were so arranged as to eliminate any slight inequalities that
might exist in the weights of the right and left parts of each balance; to eliminate also any inac-.
curacy of adjustment of the balances or any progressive change in the beams daring weighings,
due to expansioun or contraction, and also any constant error due to unequal lexure of the two
arms of the beam, :

The weighings were made in the rcom known as the Cabinet, and the standard pound of the
Mint and the weights to be tested were always left together in the balance case over night so as
to insure equality of condition:as to temperature, ete. . . ‘

.. No comparisons were made between the new weights and the Mint Standards of lige denomi-
nation, a8 no record could be found showing the precise value of these standards. The Kater Pound
(the Standard Troy Pound of the Mint) was therefore made the sole basis of comparison for the
determination of the values of the new weights and their subsequent adjustment and verification,
: The weighings were made by Dr. J. J. Clark and the reductions and computations by Mr.,

. Braid. From four to six repetitions of the weighings were made in each instance, and the value

of one division of the balance scale was detérmined for each set. :

Upon the completion of the weighings and the computation of their resulty, the adjustments

. were then made by Dr. Clark by taking off from the bottom of each weight the amount ueces\sary

- to bring it within the allowable limit of error. Re-weighings were then made and the results

* placed on record. ' .

’ .. Advantage was taken of the present opportunity to make a re-comparison of the Star Troy
Pound of this Office with the Mint Standard, the last comparison having been made in 1876, The
result of a large number of weighings of the Star Pound with the Mint Standard-indicated a
less discrepancy between the two weights than in 1876 by about 0.012 gr. o '

Determinations of latitude and gravity at stations on the Hawaiian Islands Jor the Hawaiian Gov-

- ernment.—From the results of observations for latitude and gravity made in J ane, 1833, at Hono-
" lulu, Oahu, and at Lahaina, Maui (Freycinet’s station of 1819), by Sibassistant E. I). Preston, on

his detachment from the Eclipse Expedition, and from a comparison of these results with those of

Captain Tapman, of the Bnglish Transit of Venus party, who had determined latitude in 1874, it

appeared very desirable, both from a scientific and practical point of view, to determine a number

* of astronomical latitudes at different points on these islands, where the great depth of the sea, the
volcanic formation of th%h mountains, and their distance from continental maases, furnished
conditions presented by nd-sther locality on earth for the study of the effects of gravity upon the
direction of the vertical. ' ,

Subsequent correspondence on the subject between W. D. Alexander, esq., Superintendent of
the Hawaiian Governmeunt. Survey, and Mr. Preston, and a personal conference between Mr. Alex-
ander and the Superintendent of the Survey in Uctober, 1884, led ultimately to » request from the
Hawaiiap Government, received through its minister, Hon. H. A. P. Oarter, to the Superintendent
of the Burvey, for the detail of Mr. Preston to make the observations for latitude and determina-
tions of gravity required. ' - v

. this volume,
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Mr. Preston’s applicatio ix |
1 for six months’ leave of ab, i i

by tho Depapenr PL : ' Sence without pay having been a od

. ent, he left ‘Wash i i vary 1
1887, havinn t{, o i shington in Decemb‘er, 1886, and arrived in Honolulu January 12
had boon pean b il e wo:ya.rd gud meter Peirce pendulums Nos, 3 and 4. Pendulum N 3’

Frapeo: dg in at sta?nons on the Caroline Islands, on the Hawaiian Islands, and at g
ho o ¢o0, and. final computa‘twus of results made by Mr. Preston. Before leavin B’W h"‘ o
| Prepared and tested this pendulum so that it should be ready for immediate tfuns::rzﬁ:nu

study of the plumb-line deflections in the Hawafiian

1

1883 withi that of the present

yeariaef‘::e t]htta hla;i;u(xjdedatermiuations he had with him meridian telescopo No, 1
occupia o f:,- 2 B:Ii“‘:h:fmary,f whe.n the work was begun, and the end of May, all of the stations
Pean) Tiver i obs nda “170118 :K]a.t_ltude. The ﬂl:Bt was Ewa station, Puuloa, near the month of
~ completed Feliruary 1%. Aasp:elimail:;f;’1::1:23(:‘1,1":)(}“,“(1&(18  thls aropnervations o moro
. : results at thi i i

| il;et\zeen tl;e agtronomlcfll and geodc.atic latitudes of nearly a mintxuttl:i: rrzozl:hgy telilea dlﬁemq%

g ';lz;ng a8 1;1 the world of deflection of the plumb-line from mountain att,r oSt st
dighty mﬂlez:(:o :ﬁ:l nl:‘:;lt);:vam; 2.? (t;) April 2 was d'evoted to the island of Kauai, situated ai)out
tho saath aud e, 20U estlo . ahu. Oun Kauaj three lutitude stations were occupied t\vo on ‘
e poap and one. uorth gide. TFor th.e safe transportation of the instruments betv;een"th
ions, Waimea and Koloa, it was necessary to remove the eye-piece microméte:

and latitude level from the telescope and
ca 5 ¥ i i
and the oart of o ! primitivelkind, arry them separately, the road being exceedingly roagh

of Hilv:nglulu was occupied for latitude between April 3 and April 12
o Whoz:: m':ﬁi.ed- tlhe party tfll. May 29. Kobala consumed a week only. But here the wind was
i bl suga“shz{n}o el;[f;htha_t: ll'vmg in a tent was out.of the question, and the party found lodgin
notly & mgar and‘ o ‘.e Station a‘.t; Hilo, .where the rain-fall is over sixteen feet a year. requt;reg
Observarion w; ., }mg that time onls" one good night for obsérvations could be ’obtaiued
wait for moms e o0 (::1:1;; at(l);; l‘two (ﬁt[hexl') nights, partly clear, but it was not deemed advisable t.o
r ‘ a8 Mr. Preston was i W P
thanAmII(,;hl: be expected much of’the time in Hilo, 9 Joformed that the weather e been better
t ¥ , »
a Lae the weather was passably favorable, The difficulties of obtaining water for cooking' v

and drinking were great. It had all i
; . tv _.e carried o i i i
of the road being over the rough lava known as qq, " doukey bacle u distato of elght e part

g;aizit_y;o wl?s determined at Honolulu between June 1 and June 14
Origim"ygco nteau(ll )v;;etatiher' an'd maccgssibility of stations, it was found impossible to finish the work
Plated within the time at first assigoned; heuce an extension of furlough for three

] . . \.

From Ji 2 Kai ' ii
uue 14 to 22 Kailua, on Hawaii, was occupied for latitude, and from that date till June

30 the party was occn ing stati i i
and grontes pying ion Haikn, on the island of Maui, for determinations of latitude

Further account of the progress of this work will be given in the vext annual réport

Three stations on the island
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The assignment of Aséistant B. A 'C oot
‘ 't B. A, Colonna to duty in char : ' :
was continued throughout the year. -Mr, Qolonna’s report of thieo(gc?zo'ﬁw - Topography

» ‘ [ herati i
by the detailed reports of the chiefs of the several Office divisions, appearls in Z)}l:;;:sf:n#;ar:ﬁ

In his i - :
farmis ok izumn_:(l’ll']y; ;)f pr(;gr:;: u!l:gq durn;‘g the .Eear Mr. Colonna refers to important information
furn res to offi uests from the National and State G 4 ta; menti |

{ » 6 Governm H
lmprovements Introduced in various branches of office.and fleld-work ; urges the g:;;t ;xeesl:)ttl‘ox?s
_ n




