Astronomical Observatories in New England

’ | \HE history of astronomical ob-
servatories in New England be-
gins two hundred years later than

the history of astronomical studies. Such

studies were early included in the cur-
riculum of Harvard College, but it was
not until 1836 that a permanent institu-
tional observatory was built in New Eng-
land, or anywhere else in the United

States. Before that time certain tempo-

rary shelters were provided for tele-

scopes used in determining latitude and
longitude for surveying, or for special
astronomical events, such as the transit

of Venus across the sun on June 3, 1769.

None of these measures were permanent,

nor was the observatory built at Chapel

Hill, North Carolina, in 1831, which had

fallen into disrepair by 1835 and was de-

stroyed by fire in 1838.% The “Observa-

tory” in Portland, Maine, built in 1807,

appears to have been used to watch ship-

ping rather than for astronomical re-
search.?

To single out New England observa-
tories built before World War 1 is an ar-
bitrary choice of study, since they are not,
as a group, marked by any regional char-
acteristics. On the other hand, the period
of time in which they appeared was that
in which visual telescopes were fully de-
-veloped for modern intensive research,
and the buildings constructed in New
England to house them reflect, over the
years, the changing requirements of these
instruments. A thorough description of
each building cannot be attempted here,
but some of the principal features will be
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reported to show how the builders met
the needs of the astronomers.

The earliest permanent observatory
building in the United States seems to be
the one built by Professor Albert Hop-
kins at Williams College, Williamstown,
Massachusetts, in 1836-1838.* (Figure
1.) Since Galileo demonstrated in 1609
that the recently invented telescope could
be used for astronomical observations, the
buildings designed to shelter them were
directly influenced by the problems of
mounting and using these and other as-
tronomical instruments. By the time
Hopkins Observatory was founded, some
of the principal difficulties in telescope
making had been solved, making it possi-
ble for educational and government in-
stitutions to extend research considerably
beyond what could be attempted in the
seventeenth and eighteenth centuries.”

The telescope chosen by Professor
Hopkins was a Herschelian reflector of
10-foot focal length. The observatory is
built of local stone, is 48 feet long, and
is divided into a central portion and two
wings. A cylindrical dome 13 feet in di-
ameter is set on a drum over the central
portion. This size allows space for free
use of the 10-foot telescope with little
waste space. A transit instrument was
mounted in the west wing. Both wings
have vertical openings in the north and
south walls and roof shutters for transit
instruments or meridian circles.

The general plan of Hopkins Observ-
atory, with the dome in the center and
flanking wings, was already established
in Europe. Jacques-Dominique Cassini
had recommended it, somewhat modi-
fied, as an ideal plan,® and the same prin-
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ciple was used at the Cambridge Univer-
sity Observatory in England, 1821-
1824." Professor Hopkins, who had vis-
ited England, may have been influenced
by the latter building in his adaptation of
a similar plan and use of Doric motifs
(here Roman rather than Greek). Both
observatories have porticoes of Doric col-
umns, spaced regularly at Cambridge and
with a wide central opening at Williams-
town. The interruption of the balustrades
by the slits in the wings of both observa-
tories indicates how astronomical require-
ments may conflict with decorative styles
chosen for observatories.

After visiting Hopkins Observatory on
November 14, 1865, Emerson com-
mented: “Of all tools, an observatory is
the most sublime. . . . What is so good in
a college as an observatory? The sublime
attaches to the door and to the first stair
you ascend ;—that this is the road to the
stars. Every fixture and instrument in
the building, every nail and pin, has a di-
rect reference to the Milky Way, the
fixed stars, and the nebulae, and we
leave Massachusetts and the Americas
and history outside at the door, when we
come in.”® Another building, the Field
Memorial Observatory, was built in
1882 for meridian observations, but it
received only limited use and was demol-
ished in 1927.°

Almost immediately after the building
of Hopkins Observatory came that of the
first observatory at Wesleyan University,
Middletown, Connecticut, 1838-1839.°
This was a wooden building, octagonal,
nine feet in diameter. The telescope for
which it was built was a refractor on 6-
inch aperture and 7-foot focal length. It
was replaced by a larger telescope in
1868, for which a tower was built on the
Boarding Hall,** and the first observatory
became a henhouse.**
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In 1843 land was purchased for the
first permanent observatory at Harvard
College.'® Proposals for an observatory
had started in 1805, and the matter was
again raised in 1815, when William
Cranch Bond, later to become the direc-
tor of the Observatory, visited Green-
wich Observatory and others in England
to study their construction and equip-
ment. The Harvard Observatory was at
last officially established in 1839 and
Dana House fitted up with instruments.**
This building, which was also the resi-
dence of the Bond family, was soon su-
perseded by the present observatory on
Summer House Hill.

The position of the central telescope
pier for the new building was marked
August 12, 1843, and ground broken
the next day.'® A year later some of the
instruments were put in place, although
the great 15-inch refractor was not
mounted until June, 1847.*® This tele-
scope was at that time equaled in aper-
ture only by that of the Imperial Ob-
servatory at Pulkowa, Russia. The build-
ing to house it and auxiliary instruments
was evidently erected “according to the
plan and specifications drawn by Isaiah
Rogers,” the prominent Boston archi-
tect.'” The then Astronomer Royal, Sir
George Biddell Airy, had advised the
Harvard group in 1839: “I may remark,
that the Cambridge Observatory was
built in a plan architecturally symmetri-
cal, which arrangement I should depre-
cate in any new Observatory, on account
of the difficulties which it presents to all
future alterations.”'® In spite of this
counsel, the plan chosen was similar to
that of Hopkins Observatory, on a more
extensive scale.

In the central portion a granite pier
was begun 26 feet below the ground lev-
el and continued on 40 feet high, taper-
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ing from 22 feet in diameter at the base
to 10 feet at the top. A granite capstone
was placed on top, then the mounting for
the telescope itself. The cross section of
the central part of the building is charac-
teristic of observatories of that time. (Fig-
ure 2.) The piers for the major instru-
ments rose through two or three stories
of the surrounding building and were
constructed to be independent of the

Old-Time New England

On either side of the central tower
connecting portions, housing meridian
circles and other instruments, lead to the
east and west blocks of the building. The
west wing was occupied by a smaller tele-
scope, library and computing rooms,
while the east formed a residence. The
building is oriented toward the compass
points for the benefit of certain instru-
ments. It is 170 feet long, built of brick,

FIG. I. HOPKINS OBSERVATORY, WILLIAMS COLLEGE
From Harper’s New Monthly Magazine (1856).

floors around them. Both height and iso-
lation were measures taken to protect
telescopes from vibrations which would
prevent accurate readings. The wooden
dome over the Harvard Observatory is
30 feet in diameter on the inside and is
turned by eight iron balls running on a
circular track. “Although this dome is
estimated to weigh about fourteen tuns,
yet it can be turned through a whole rev-
olution by a single individual without any
very great exertion, in thirty-five sec-
onds.”*®

again with modified Grecian detail. Ten
acres of land were purchased for the
grounds, and of them Bond wrote in
1849: “The trees and shrubbery appear
to thrive, and promise, erelong, to en-
hance the beauty of the place and the
comfort of the occupants, besides afford-
ing an excellent screen from dust, so an-
noying to the observer, and injurious to
his instruments.” *°

The first observatory at Ambherst Col-
lege followed soon after, having been
started in 1847 and finally dedicated June
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28, 1848.%* In this case the observatory
had an octagonal tower, 17 feet in diam-
eter and 50 feet high, for the telescope,
and a room on the east side for a transit
instrument.?” The building was planned
to house the zoological “Cabinet” as well,
under the direction of Charles B. Adams,
adjunct professor of astronomy and cura-
tor of the Cabinet. The telescope was a
7V4-inch refractor with a focal length
of 85 feet. The Cabinet was built be-
side the octagonal tower and the transit
room on another side, no formal plan or
symmetry being attempted. Heavy brack-
ets on the cornices lent a slight touch of
the picturesque, particularly on the tow-
er. The building was abandoned for as-
tronomical purposes at the completion of
the new observatory in 1903.

‘The last of the New England observ-
atories founded before the Civil War was
Shattuck Observatory of Dartmouth Col-
lege, 1854.%® Here the plan is a Latin
cross, with a rotunda on the west, ob-
servers’ rooms on the north and south,
and a transit room on the east. (Figure
3.) The dome, 18 feet in diameter on
the inside, sheltered a 6-inch telescope
with 814-foot focal length, dimensions
similar to those at Amherst. This dome
was moved to the Mid-Fairfield County
Youth Museum at Westport, Connecti-
cut, in the spring of 1959, and has been
replaced by a modern structure.

The facilities of one private astrono-
mer, while not forming an institutional
observatory such as the ones under dis-
cussion here, should be noted. Maria
Mitchell, later to become the first direc-
tor of the observatory at Vassar College,
worked with instruments on the roof of
a bank and in her back yard at Nantucket,
Massachusetts, achieving international
recognition, particularly for her work on
comets. During a trip to Europe in 1857
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she remarked: “All the observatories of
Europe seem to have been built as tem-
ples to Urania, and not as working-
chambers of science.”?* Her telescope
was later preserved in a small observa-
tory built by the Nantucket Maria Mitch-
ell Association in 1908.

No institutional observatories were
built in New England from Shattuck
Observatory in 1854 to the John Pay-
son Williston Observatory at Mount
Holyoke College, South Hadley, Massa-
chusetts, in 1881.”® By that time the
Civil War years were past and more im-
portant, the application of photography
and spectroscopy to telescopic studies, to-
gether with further perfections in opti-
cal glass, were stimulating a marked ex-
pansion in astronomical studies all over
the world. From 1850 to World War II
more than twice as many observatories
were built as had been during the pre-
ceding seventy-year period. Most of these
were newly founded, while some al-
ready-existing institutions expanded old
buildings or built new and larger ones
to replace them. Both developments took
place in New England.

At Mount Holyoke a 6-inch telescope
had been obtained by the college in 1853
and placed in a little tower 12 feet high.
The growth of surrounding trees soon
made the telescope useless. The present
building is unusual in its wooden con-
struction: ““The chief part of the ex-
pense was for the instruments, as a mas-
sive structure was considered undesir-
able.”*® An 18-foot dome rests on a low
tower at one corner of the building.
“The dome is very light, and rotates so
easily that any young lady can manage it
without difficulty.”®" Like many others
of educational institutions, Williston Ob-
servatory was planned primarily for in-
struction, with less emphasis on research.
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In contrast to some it is an informal
building, with porch, clapboards and
shingles. Scientific necessity was turned
to architectural advantage in the transit
slits of the wings, which are carried above
the roof into gambreled dormers, provid-
ing the required openings and adding in-
terest to the roof line.

An important development in observ-
atory planning in the late nineteenth cen-
tury may be seen at the Yale University
Observatory, New Haven, Connecticut.
A telescope had been acquired in 1830
and a tower built for it on one of the col-
lege buildings, but there was no perma-
nent observatory until 1881-1882.%
The Sheffield Scientific School built tow-
ers on Sheflield Hall in 1866 for a tele-

scope and meridian circle.?® The observ--

atory of 1882 consists of a main building
for offices, computing rooms, etc., and a
west wing for machine shop and heli-
ometer dome. (The principal telescope
is not in New Haven but at the station in
Johannesburg, South Africa.)

In the plan adopted here, the various
instruments are housed separately, indi-
vidual buildings having been provided for
the polar telescope, small telescope, cata-
logue camera and zenith camera. This
separation helps to protect the instru-
ments from vibrations and also aids in
keeping constant temperature between
the interiors and the outdoors. Sudden
changes in temperature can fog lenses
and cause slight deviations in the align-
ment of metal parts. If instrument cham-
bers are set apart from workrooms which
need heat in winter, an even heat in the
former is more easily maintained.

The Smith College Observatory,
Northampton, Massachusetts, was built
in 1886 for an 11-inch telescope, housed
in one of the earliest steel domes.®® The
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observatory is a one-story stone building,
with wings extending from either side of
the dome chamber, which is buttressed
between the windows. Instead of build-
ing a larger observatory, the department
of astronomy has, in recent years, made
some use of the nearby Ambherst observ-
atory.

Ladd Observatory of Brown Univer-
sity, Providence, Rhode Island, was built
in 1891 as a single structure on a plan
similar to that of Shattuck Observatory.®*
A two-story octagonal tower of brick
and stone on the west contains the tele-
scope pier and is surmounted by a 19-
foot dome. A two-story rectangular
building is attached to the east side of the
octagon for offices, laboratory and li-
brary. Transit instruments are mounted
in a wooden extension on the east. In
commenting upon the site the Providence
Journal said: “It is very high ground, the
highest point but one in the city, and the
roominess of the lot, in that remote sec-
tion of the city, gives the Observatory
an excellent outlook and quiet surround-
ings. Prof. Upton, the astronomer at
Brown, says that the astronomical idea is
not necessarily to get as near the sky as
possible, but to obtain an outlook and a
quiet place. This is one of the reasons why
the Observatory is not a lofty building.” *
A few words of regional pride were spo-
ken by Professor E. C. Pickering of the
Harvard Observatory at the dedication
exercises on October 21, 1891: “There
is no place, he says, where there is such
a general recognition of this work as in
New England. The future of astronomy
is going to depend on America. He
[ Professor Pickering] hoped a great deal
would be done through Ladd Observa-
tory.” 33

Classical principles were used again at
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Whitin Observatory, built in 1900 for
Wellesley College, Wellesley, Massa-
chusetts.** The architects, Angell and
Swift of Providence, chose white Georgia
marble and included pilasters and acro-
teria in their final decorative designs. The
plan is like that of Hopkins Observatory,
ie., a central dome flanked by east and
west wings, Whitin Observatory does
not, however, have the telescope in as
relatively a lofty position as Hopkins Ob-
servatory. Instead the dome chamber is
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than 100 feet. This makes the plan of
the observatory, whether by accident or
by design, resemble that of Yerkes Ob-
servatory at Williams Bay, Wisconsin,
built in 1897, with its great dome on the
west and the rest of the building extend-
ing toward the east.®®

Finally, with the Van Vleck Observa-
tory at Wesleyan University, dedicated
June 16, 1916, the history of observa-
tories planned in New England before
the two World Wars is brought to a
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FIG. 2. SECTION, HARVARD COLLEGE OBSERVATORY
From Annals of the Observatory of Harvard College (1876).

only one story high, making a lower,
more horizontal mass. A wing for an ad-
ditional telescope and other equipment
was added in 1906.

Preliminary plans for the second ob-
servatory at Ambherst College were
drawn by York and Sawyer of New York
in 1899, then further plans drawn by
McKim, Mead and White in 1902.%
As originally intended, the building was
to have been 150 feet long, with three
domes, the largest in the center. As con-
structed, the dome for the 18-inch tele-
scope is on the west, while offices, lab-
oratories, etc., extend in a long wing on
the east, with an over-all length of less

close.’” This building, the second com-
plete observatory at Middletown, is con-
structed of Portland brownstone quarried
nearby, and consists of three main parts:
the 35-foot dome on the east, linked by a
vestibule to a second, rectangular portion
running north-south for offices, and fi-
nally the transit room on the west. No
particular decorative style was adopted
for the building, and the following re-
marks were included by the director,
Frederick Slocum, in his address at the
dedication: “The building has been lik-
ened to a fort, and the dome to a beehive,
and even to a sore thumb. The most en-
couraging comment on the exterior ap-
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FIG. 3. PLAN OF SHATTUCK OBSERVATORY, DARTMOUTH COLLEGE
From Harper’s New Monthly Magazine (1856).

pearance of the structure is one by 2 mem-
ber of the Wesleyan Faculty, which I
take the liberty of quoting.

‘Little bits of plaster,
Little blocks of stone,
Make a handsome building,
When the ivy’s grown.” %

Probably this is too harsh a judgment for
Van Vleck Observatory, and many an-
other. The presence of domes will set an

observatory apart from more blocklike
buildings near it, and the consequent ir-
regular shape may lend itself particularly
well to varying appearances with chang-
ing light and shadow.

The twelve New England observa-
tories under discussion here, built during
the course of eighty years, constitute
about one-fourth of the total number of
American observatories for that period.
In architectural style a taste for the Clas-
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sical predominated throughout, with oc-
casional variations, as at Mount Holyoke.

Of perhaps greater interest in showing
the relation between science and archi-
tecture are the changes in the buildings
brought about by the development of tele-
scopes and other instruments. As at Hop-
kins Observatory, the early nineteenth-
century practice was to place the telescope
high on the building. When larger lenses
and mirrors were available, massive piers,
such as that of the Harvard Observatory,
were necessary to insure stable mounting.
Later measures adopted were the substi-
tution of iron columns for masonry piers,
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the placement of the telescope closer to
the ground (Wellesley), and the separa-
tion of the dome chamber and other in-
strument chambers from each other
(New Haven and Middletown). An ab-
solute chronological development did not,
of course, take place. The New England
observatories do demonstrate, however,
that during the nineteenth century the
over-all concept of an astronomical ob-
servatory changed from a compact mass
crowned by a dome to a building or even
set of buildings with greater differentia-
tion of parts according to their functions.
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