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RENOVATION OF THE SEARS TOWER, THE 15" TELESCOPE, AND
THE ROTUNDA

1 Introduction

One-hundred and forty years ago, the Harvard the “Great Refractor” was the largest
telescope in the United States. For the past decade it has stood unused and immobile
under the dome atop the two-story Sears Tower in Cambridge. The room below the
telescope room, the Rotunda, presently contains four 1957-era exhibits and pictures of
astronomical subjects which surround the granite supporting pier. This room serves as a
rather dark passageway connecting two buildings. Over the years, there have been several

plans to refurbish the telescope or the exhibits but very little has actually changed.

This report describes a plan to renovate the building, the telescope, and the exhibits
to make a small, integrated, astronomy museum. The material will emphasize both his-
torical accomplishments, and current projects at Harvard College Observatory and the

Smithsonian Astrophysical Observatory. (These jointly form the Center for Astrophysics).

The overall design concept for the public areas encompasses three distinct spaces, each
with a distinct function, and each representing a distinct era in American science. The
old building and the magic of the old telescope will gi;'»'e visitors a sense of history and
an appreciation for the problems and techniques of astronomy in the 19th century. An
office, located midway on the stairs between the first floor and the dome will be furnished
as the director’s office at the turn of the century. This will bridge the gap between old
and new and will contain furniture and equipment used by local astronomers at that time.

Exhibits illustrating modern astronomy will occupy four alcoves surrounding the pier in

the Rotunda. A second small office at the foot of the stairs leading to the dome will contain




an interactive computer display.

This report details the necessary renovations, the exhibits, the interior design, and the

associated costs.

2 The Sears Tower

The oldest part of the complex;/now occupied by the CfA on Observatory Hill in Cam-
bridgeg/tis the two-story-high “Sears Tower” housing Harvard’s historic 15-inch (Great
Refractor) telescope. The building was erected in 1846-the same year as the founding of
. the Smithsonian Institution-and the telescope was installed one year later. For the next
twenty years, this beautiful, 20-foot-long, mahogany-veneered telescope was the largest in

the United States.

Inside the tower, a granite pier supporting the telescope rises 43 feet to the observing
foor under the dome. That pier is topped by an 11-ton solid granite block that carries the
telescope and its mount. The 30-foot-diameter dome, weighing approximately 14 tons, was
reputedly built by a whaling shipwright and is sheathed in copper. A velvet-upholstered
observer’s chair once moved around the telescope on circular tracks and could be raised
or lowered by a pulley system, so the observer could be put into position at the eyepiece.
The entire system-telescope, dome, and observing chair-was a prime example of the 19th

,C/entury craftsmanship.

Among its many early scientific accomplishments, the refractor was used to discover
the eighth satellite 6f Saturn and to make the first observation of Saturn’s inner ring.
The first photograph of a star (a daguerreotype of Vega) was made in 1850, and plates of
m;é?&are followed thereafter. Ironically, photography contributed to the demise of the

Great Refractor as a useful research tool, since its color correction and clock drive were
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ill-suited to the new photographic methods. Gradually, the instrument and its magnificent

observing chair fell into decay, as did the building around it.

A

/' Exterior repair (cornice), dome repair, dome floor, Rotunda floor.
\

3 Telescope and Observing Room (to be restored to 1847-1866)

Beneath the huge dome of the Sears Tower, the top-floor Observing Room houses the
telescope and its observing chair. To capture the spirit and style of the 19th Century
builders, both the instrument and its surrounding environment will be returned to their

original states.

After the external work has been accomplished on the dome and the shutters, the
first priority would be the telescope itself. A replica of the original clock drive has been
completed, but there is.not much sense in installing it now, since the telescope itself has to
be dismounted for general repairs. The metal replacement section at the upper end of the
tube will be replaced with a laminated mahogany veneer section. The motor drive from
the declination axis will be removed. These changes will lighten the instrument and make

it possible to remove most of the ugly set of lead counterweights near the eyepiece end.

The observing chair is in bad disrepair and needs to have fractured member replaced,
new upholstery, and paint. It needs a fresh set of pulley ropes so that the chair can revolve
around the dome. In conjunction with the restoration of the chair, the floor needs to be

refitted, and the iron rails on which the chair moves have to be re-anchored.

Thus, the telescope and observing chair will be restored to operating condition. We

are advised, however, that the chair will probably not stand up if used by every visitor.

The dome shutter will also not remain watertight under continuous use. The restoration,




therefore, is to “limited operation.” The instrument could be available for observing on

special occasions but not for open nights or on a regular basis.

The two alcoves on the northeast and northwest sides of the dome will be cleaned
out and fitted with special high-security plexiglas doors. The alcoves also need attractive
indirect lighting for the exhibits to be chosen by Will Andrewes, curator of the Harvard
Historical Scientific Instruments Collection. We expect to place an early brass telescopes
in the northwest alcove and a variety of nineteenth-century instruments in the northeast
alcove. Robert Noyes has promised some original drawings of Donati’s Comet, made
with the 15-inch telescope, and it would be appropriate to place them in the northeast
alcove. The Smithsonian i& purchas‘%eg a set of Trouvelot astronomical drawings. Since
Trouvelot worked with the 15-inch telescope, it would be appropriate to frame a few of
them to place on the walls of the dome, if the temperature extremes do not pywpose a

problem with the plates.

After renovation is finished, we will install a sound-and-light program in the dome so
that an automatic program will spotlight various parts of the telescope and exhibits in

synchronism with a short soundtrack.

4 The Director’s Office: (to be restored to 1905-1910)

Immediately below the Observing Room and just off a landing on the spiral staircase
to the ground floor, there is a small room called the “Director’s Office.” This will be
refurbished as a typical astronomer’s office of the early 1900s. The room’s centerpiece will
be the famous “rotating desk” of E.C. Pickering. As fourth director of HCO, Pickering
had a special lazy-susan-style desk constructed so he could work concurrently on several
different projects moving the separate piles of paper in front of him each time he switchéd

subjects. The desk was later used by Harlow Shapley, and is now in the hands of his son,
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Alan Shapley, in Boulder, Colorado, but has been promised to us. There will be shipping
fees for this and also for the two chairs from the residence, once owned by Bart J. Bok and
now in the hands of Ray White in Tucson. We have recently received the candelabrum
from Annie J. Cannon’s family home, whose prisms inspired her to think about spectra.
We expect to place the candelabrum and other artifacts in this room. A glass or plexiglas
arrangement will be constructed to allow unobstructed viewing, but providing protection

for the items displayed.

5 The Rotunda (Astronomy of the late 20th and 21st Centuries)

The Rotunda is a circular room 28 feet in diameter set within the square walls of the Tower
at ground level. The granite pier supporting the telescope is at the center of this chamber.
The Rotunda serves as a passageway between two buildings of the CfA which join the

Tower on the east and west sides. It also serves as the entry to the historic telescope for

public visitors during the monthly Observatory Nights and the twice-annual Children’s
Nights.




Four alcoves fill the space between the walls at the corners of the building. These

presently hold outdated exhibits on Halley’s Comet, x-ray astronomy, optical tracking of
meteors, and radio astronomy. Two of the alcoves have hoods that protrude into the walk
space. Light boxes with (faded) transparencies line portions of the wall. Although some of
the exhibits are moderately interesting, the overall impression is of a dark, cluttered place

with dust-filled corners; rather an embarrassment to the Center.

This most public of spaces will be remodeled to create a large, cheerful, well-lit area.
The stone pier, a feature of interest and beauty, will fill the center, and will not be ob-
structed by attachments. The light boxes and alcove hoods will be removed, leaving the
structure closer to its original configuration. Four exhibits, one in each alcove, will illus-

trate the work of the Center and pique the curiosity of visitors.

The Rotunda exhibits will be designed to impart to visitors some of the magic of
astronomy and to illustrate the distribution of matter and radiation in the universe. The
exhibits will show current research at CfA, and will include historical contributions of
HCO. The four alcoves will follow a common style so the Rotunda-as-a-whole is consistent
and pleasing. The three-dimensional displays in each alcove will be semi-permanent (5-10
years) and maintenance free, but accompanying pictures and text will be arranged so that

they can be changed with minimal effort.

Modern multiwavelength astronomy, will play a prominent role. The Rotunda will be
lighted by a strip of lights mounted seven feet above the floor along the circumference
of the outer wall. The fascia concealing these lights will form a continuous band passing
above the alcove windows and just above the doors. The four foot sections of this fascia
will be used to illustrate twenty-one decades of the electromagnetic spectrum - stretching
from a radio wavelength of 1 km to gamma rays of energy over one TeV. The fascia will

be slightly translucent acrylic with opaque letters specifying wavelength and wave band.






