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NEW YORK, JULY 3, 1880. 

THE UNITED STATES NAVAL OBSERVATORY, Ii 
WASHINGTON. I 

BY PROFESSOR EDWARD S. HOLDEN. 

This institution has been long and favorably known 
II 

to the scientific public, not only of the United States, 1 
but of the whole world. I t  was founded in 1844, , 

and commenced its operations in 1845, and as it is I 
now about to enter a new epoch of its existence / 
by a removal to a new and better site in the District I 
of Columbia, a brief account of its progress will not 1 
be without interest. 1 

Astronomy did not flouris11 in America during the ' 
eighteenth century. A few observations were made 
by Professors at Harvard and Yale Colleges, and in : 

and others (in 1769). IPennsylvania by RITTENHOU~E 1 
A telescope was mounted in 1830 at Yale College for , 
regular astronomical observations, and the first ob- ' 

servatory was built at Williams College in 1836, by 
Prof. HOPKINS. Mr. WILLIAM C. BOND, of Dorches- 
ter, a maker of chronometers, had erected a small ob- 
servatory at his residence, and this was afterwards re- 
moved and formed the nucleus of the observatory of 
Harvard College. The observatories of Hudson, Ohio, 
(founded 1837), of the Philadelphia High School 
(1840), of West Point Military Academy (1841), of 
Cincinnatti (1843), of Georgetown, D. C., (1844), and 
the Naval Observatory (1842), were the first estab- 
lished, and these observatories all erected within the 
decade, 1835-1845, were the signs of a growing sense 
of the importance of astronomical research among the 
people. 

Probably due credit has not been generally given to 
the efforts of General 0. M. MITCHELthe astronomer 
of the Cincinnati Observatory, who, by lectures, treat- 
ises and personal influence, kept the subject before the 
reading public. In Congress a few intelligent men, like 
Mr. JOHN QUINCYADA~IS,had always advocated the 
establishment of an observatory which should be truly 
national, but great opposition to such an institution 
was constantly displayed, and so late as 1832 a bill 

appropriating money for the survey of the coast, con- 

tained the clause "provided that nothing in this act 
should be construed to authorize the construction or 
maintainance of a permanent astronomical observa-
tory." 

The final establishment of the Naval observatory 
came about in this wise, and it was due largely to the 
admirable abilities of Lieutenant GILLISS, of the Navy. 

The exploring expedition of Admiral WILKES (1838- 
1842). proposed making astronomical observations in 
all parts of the world, and to utilize these, correspond- 
ing observations were required at home. These were 
made by GILLISS in a small observatory on Capitol 
Hill for the four years and they were of high excellence. 
The present observatory building was erected as a 
t r  dep& of charts and instruments" for the Navy from 

designs by GILLISS. The regulations of the Service 
required that GILLISS should be sent to sea, and the 
direction of the observatory was confided to Lieute- 
nant MAURY, who retained it till 1861. A corps of 
astronomers was formed and a detail made of the 
officers from the line of the Navy to care for the 
chronometers, charts and instruments, and to collect 
hydrographical information, and this plan of organiza- 
tion continued till 1866, when the Hydrographic 

was separated from the Observatory. Suitable 
instruments were provided and the observations were 
published in quarto volumes, twenty-two of which 
have appeared up to 1880. The main instruments 
were : 

I. A Transit Instrument (by ERTEL, of Munich). 
,. A Mural Circle (by SIMMS, of England). 
3. A Meridian Circle (by ERTEL). 
4. A Prime Vertical Transit (by PISTOR & MAR-

TIUS, of Berlin). 
5. An Equatorial (by MERZ, of Munich), with an 

Object Glass of 9.62 inches. 
These instruments were kept steadily at work and 

thousands of observations were made and have been 
reduced and published. The mere index to these ob- 
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servations fills 74 quarto pages. Certain special pub- 
lications deserve particular mention. A catalogue of 
10,658 stars, observed with the instrumellts I,  2, 3, and 
4, has been made by Professor YARNALL. I t  may 
be said to have been his life work, as he made a large 
share of the observations and reduced all of them. 
This catalogue is of great usefulness. 

~l~~ wind aIld currellt ~ whichcharts of M ~ 
have been adopted the wllole world over, were con- 
structed fro~nobservations collected and discussed here. 
Jj'itll the equatorial, three asteroids were discovered by 
Professor FERGUSON, and Professor HALL and himself 
observed a great nu~nber of comets and minor planets. 
~h~ tlleoretical researches of professor OnJ$IALKER 

N ~of professor H~~~~~~~~ ~ ~~ ~On comets, alld the 
work of Professors COFFIN aIld HUBBARD on poillts 
of practical astrollomy, all belong to this first epocll. 

~h~ secoIld stage of the life nlay be 
said to have begun ill 1861, with the superilltelldence 
of GILLISS, and to have extended to the present time 

The solar eclipses of 1869, 1870, 1878 and 1880 
have been also elaborately observed by parties sent 
froin the observatory, and the results are all published 
except those for 1878 and 1880, which will shortly 
appear. The work done here on solar eclipses 
alone is of the first importance, and will greatly 
forward our knowledge of solar physics. There is 
110 space to lnention the iniscellaneous work done :~ ~ , 
the chrononleters of the Navy, the furnishing of stan- 
dard tinle United the 
"'eteo'% all receive their share of attelltion. 

The third ePoc11 of the history of the Observatory 
conllllences the effort change its site One 

less exposed to the sickly iilflue~lces of the malaria 
which rises from the inarshes surrou~ldiilg the Obser- ~ , 
vatory on the river side, and to one where fogs 
from the same source will not seriously interfere with 
the conlplete use of the instruments. This subject 

has7 since 1870, received more or. less attention, but 
the first effort to the site for these 
reasons was made in a report of the Superintendent under the direction of R~~~~ d ~D ~ ~ ~ ~i ~~ ~ ~ l , ~sANDS 

and RODGERS. ?'\YO new first-class instruments were in 1 ~ 7 7 .  

purchased. 

6. The Transit Circle (1865), made by PISTOKSr 
MARTINS. 

7. The 26-inch Equatorial (1873) 11lade by .  AL~AI\ '  
CLARK& Sons. Both have been kept in constant use. 
With the first, the sun, moon, 11lajor and lnillor plallets 
have been constailtly observed and the materials 
for a very large and inlportant catalogue of stars 
(soon to be published) have been collected. The 
telegraphic lo~lgitudes of inany points in the United 
States and elsewhere, have been deterlnined by 
Professors HARKSESS and EASTMAS. We lllay 
lllentioil a1110ng these the longitudes of HaValla 
(Cuba), St. Louis, Detroit, Carlin and Austill (Nevada), 
Ogden (Utah), Bethleheiu (Pa.), Prillcetoll (N. I.), 
Cincin~lati, h'ashville, Columbus, Harrisburg, and 
others. The large equatorial, besides makiilg a great 
nuinber of observations of double stars (HALL and 
N ~ n c o a l ~ ) ,and of Nebulx (HOLDEN), has been em-
ployed 011 the observatioils of the faint satellites for 
wllich it is better fitted tllan any other instrunleilt ex-
isting. The masses of Di n/Lits and L l i j t / ~ i z ehave 
been deternlined by Professor ~ ' E T ~ ~ C O A ~ Eand the capi- 
tal discovery of two satellites to iVn~smade by Pro- 
fessor HALL. 

"UNITED STATES NAVAL OBSERVATORY, 

W a s h i t z ~ t o n ,  Septenzber 15, 1877. 

" SIR: I found upon taking charge of the Observatory, 
that the malarious influences surrounding it were notori- 
ous, and that from May to about the middle of October the 
officers whose services were necessarily in the Observatory 
at night, paid the penalty I n  impaired health and in  dimin- 
ished efficiency. The  fogs which arise from the river, 
driven by the prevailing winds, float above the instruments 
and their usefulness,

* * n 31 t * 
For  these reasons, I earnestly recommend that a suitable 

site, north of the city and inside the District of Columbia, 
be procured for a new observatory. 

The  area allotted to this pdrpose need not necessarily be  
more than twenty-five or thirty acres in ex ten t ;  but  a s  
much as this is  needed, since, if surrounded by dwellings 
or  factories, the smoke would obscure the clearness of 
vision, the traffic would shake the instruments, and some 
high structure, if placed upon the meridian near our in-
struments, might hide a useful part of the heavens. 

The present Observatory is in a very dilapidated condi- 
tion. 

y. y. * k 7~ n 

P have the honor to be, very respectfully, 
Your Obedient Servant. 

J O H N  RODGERS, 
Rear-Ariinil-rzl Szrperi~~teitdent.  

Hon.  R. \V. T H O ~ Z P S O N ,  
Secieiclvy o,f the i\Jaqf, W a s h i n ~ t o i t .  

The accoinpanyi~lg papers sho~~ythat the death of 
two superintendents, Captain GILLISS and Adiniral 
DAVIS,was either caused or accelerated by inalarial 

The theoretical researches of Professor NEWCOME fever, and that the death of Professors FERGUSON, 
on the Lunar Theory and on Fundanlental Stars, SPKISGERand HGEEAKD, could be traced directly to 
and of Professors NEWCOIIE and HALL 011 Satellites, this cause. The prevalent fogs are shown to interfere 
belong to this period. with observations. 

The Transits of T/TE?IIIs ( I  874), and of Jfi~zu7-y 111 short, this report brought prominently forward a 
(1878)~ ha>e been lnost tl~oroughly observed aild dis- fact which had always been patent, viz. : that it was 
cussed by the various astronomers. allnost a crime and certai~lly an extrenlely poor use of 
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the resources of the observatory, tocoiltinue its astrono- 
mers and its instrun~ents in the present situation. A 
petition was preseated to Congress (1875, Jan. IO), 
from prominent inen of science, asking for its removal, 
and Jan. 16, 1878, a bill was introduced by Mr. SAR- 
GENT ill the Senate, providing for the appoi~ltinent of 
a coininission to select a suitable site. In the mean 
time a plaa for the new building had been prepared at 
the observatory, subinitted to all the promiaent as- 
trono~nersof the country for their suggestions, corrected 
and adopted. ~ i l ereport of the Commission, consist, 
i i~g  of Admiral A ~ ~ I E s ,  Colonel BARSARD- U. S. N., 
U. S. A., and LEONARDWHITNEY, Esq., was made 
1878, Dec. 7. I t  recoinmeilded the purchase of 
" Clifto11," a beautiful site of 45 acres in Georgetown, 
situated on Rock Creek. 

Unfortunately, it was not learned until after the re- , 

port was made, that it had beell seriously coiltemplated 
to build a railway down the valley of Rock Creek. , 
This report was not acted on, owing to the fact that 
the l~resence of a railway wol~ld seriously interfere ivith 
the stability of the instruments. Therefore a i~e r \~  corn-
lllission was a~lllointed Feb. 9, I8So, consistillg of 
Senator W. P. WHTTE, Represeiltative L. MORSE, and , 

Adlniral RODGERs, U. S. N., ullder a allproved Feb. 
4, 1550, which $75,000 to the purchase ' 

and selectioll of a suitable site. The oficers of the 
Observatory were directed to exailline the m,zny sites 
offered for sale. These lay in three different parts of 
the city: first, north of the capital near the Soldiers' 
Home Park, and near the Balti~nore S- Ohio Railroad; ,secood, north of the ~nairr part of the city ; third, north- 
west of the city, in Georgeto~vll. The preferellces 
were for the sites the first sectio11. Each site that 
was at all eligible was tried in the following way : the 
fr~odarnental observatiolls depend 1lpoll the accllrate 1 
measures of the zenith-distances of stars. AS the I 
zenith is not a visible point the nadir point (which 
can be made visible, and which is directly op-
posite the zenith point) is chosei~. A box of quick- 
silver is placed iinnlediately belleat11 the meridian 
illstrunlent and the position of the reflected images of 
the spider lines of the instruine~lt observed ; when 
these coincide ~ i ~ i t h  the spider lines seen directly, the 
illstrulllellt is vertical or it is poiIltillg to the nadir. 
Such observations as these have to be made at all 
hours of the night and day, and anything that seri- 
ously interferes with the111 will preveilt the taking of 
satisfactory observatio~ls. The question then was, to 
try each of the proposed sites with this test and to 
unhesitatingly reject any site which did not fulfill the 
conditions. T o  do this a post was firinly planted in 
the ground. On the top of this a flat basin contain- 
ing quicksilver was placed. A telescope was directed / 

towards the quicksilver about dusk, so that the image 
of the pole star should be seen in the telescope. This 
image usually showed as a neat quiet round disk. The 
times of the passing of railway trains was k~lowa, and 
at these ~noinents the image of the star was watched. 
For lnaily of the places tried, the vibration of the 
mercury surface caused by the tremors of the grouild 
was so great that 110image of the star could be seen 
for Inany ini~lutes during the gassing of the trains. 
This was a fatal objection, since siinilar observatio~ls 
may have to be taken at any Inolneilt of the night or 
day. 

For those places near a public road the exgeriment 
was varied by causing a loaded wagon to be driven 
rapidly up and down. The exgerime~lts were always 
made at least twice to avoid errors, and oaly those 
places rejected which were plaiilly uilsuitable on this 
account. No matter what might be their other ad- 
vantages, if they did not stand this test they were 
useless for astrono~nical purposes. 

~l~~ places jllst of city ivere rejected 
of sllloke aliJ,ays rising frolll of 

chimlleys, all artificial aIld constant fog. 111 this Tvay 
choice has beell down to two 

011, directly south of the great park of the Soldiers' 
Holne alld one ill Georgetowll. TIle first is so situ- 
ated that to illale it soitable for observatory p~lrposes 

large qualltity of lalld l,,.ould have to be bought ; 
the secolld call be bought with tile allllropria-
tioll ~l~~lllatter is ill conditioll at presellt yo 
clloice has beell Illade by comlllissioll as yet. 
~l~~~~ is, of colme, a great desire on of land-
olvners to force the collllllissioll to buy lalld in their 
lleighborhood, but the clloice lllust fillally be lllade 011 

heretofore ~h~ Ilew 0bser-
".tory is to stalld for a celltory at least alld 110 slllall 
and petty persolla1 considerations slroold be alloived 

to ellter, 
-

T H E  P R A C T I C A L  VALUE OF SCIENCE.  

,, I have endeavored to state and more abstract 
arguments by wllicll tile of pllysical science may be 
shown to be indispensable to the complete training of the 
human mind, but I do not wish that be- it to be s ~ l ~ ~ o s e d  
cause I may be devoted to more or less abstract and unprac- 
tical pursuits I am insensible to the weight which ought to be  
attached to that which has been said to be the English con- 
ception of paradise-llamely, 'getting on.1 xom value 
of a knowledge of physical science as a mealls of getting 
on, is indubitable. There are hardly any of our trades, ex-
cept the merely hucltstering ones, in which some knowledge 
of science may not be directly profitable to the pursuer of 
that occupation. A n  Industry attains higher stages of its 
development as its processes become more complicated and 
refined, and the sciences are dragged in. one bu one. to take 
their share in the fray."-fftizley. 


