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Summary 

In order to strengthen astronomy at Wooster, we propose 

constructing an astronomical observatory on the small hilltop just 

south of the parking lot off Gasche Street between the Murray 

Baseball Diamond and the Westinghouse Memorial Power 

Facility. After carefully reflecting on our pedagogical goals, and 

after studying the designs of many small observatories, including 

those of neighboring colleges, we propose an innovative 

astronomy laboratory housing multiple small telescopes under a 

roll-off roof, and we suggest two possible designs. 
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1. Rationale 

Wooster’s Physics 120: Astronomy has long been an extremely popular course, 

both with science majors and non-science majors. Now, with the addition of a full-time 

astronomer to our faculty, we hope to strengthen and enhance our astronomy offering. As 

part of the Physics Department’s curricular review, we intend to replace the current 

astronomy course with three different astronomy courses: two lecture-driven courses 

focussing on planets or stars, and another laboratory-driven course providing experience 

doing astronomy. We are especially excited about the latter course, which will for the 

first time provide our students with extensive hands-on experience with our telescopes. 

Unfortunately, we currently have difficulty finding a suitable place for 

astronomical observing on campus. Appropriately dark but safe observing sites are rare. 

The logistics of each observing session are formidable: The telescopes must be unpacked 

from storage, transported to the site (perhaps on the golf course), polar aligned, and 

allowed to cool to ambient temperature. After observing, they must be transported back 

to storage and packed. The physical movement of the telescopes gradually deteriorates 

their delicate drive mechanisms and optical alignments. Moreover, the hassle required to 

make even a short observation can defeat the motivation to try. More than once, skies 

have clouded over on us in the hour or so we were setting up the telescopes in the field. 

A permanent observatory would vastly multiply our educational opportunities. 

Deciding to observe would simply be a matter of walking out to the observatory, pushing 

a button to roll off the roof, powering on a telescope, and syncing the computer to a star. 

The telescope would already be polar aligned and prepared for imaging. We could take 

advantage of any and every clear weather opportunity that Wooster provides. 

We want to put telescopes into the hands of every student in the class and provide 

them with a guided full sky experience. We have chemistry labs that allow students to do 

chemistry. We have physics labs that allow students to do physics. We want an 

observatory that will provide multiple telescopes under the open sky to allow students to 

do astronomy. The class would gather and the instructor would roll back the roof to 

reveal the subject of study, the night sky. We want to extend the introductory lab 

paradigm, which works so well in the other natural sciences, to introductory astronomy. 

We want an introductory astronomy laboratory. 
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2. Location 

The Physics Department has long sought a permanent place for our telescopes. 

When Taylor Hall was renovated in the mid-1980s, the Department designed an 

observatory into the roof. The idea was to provide easy and safe access to our telescopes, 

above most campus buildings, lights, and trees, in order to facilitate both our astronomy 

courses and campus and community outreach. Unfortunately, the observatory was 

scuttled because the renovation ran short of funds. 

Since then we have looked enviously at other roofs on campus, such as the flat 

industrial roofs of Wishart Hall and Freedlander Theater across the street from us, 

wondering if they could be exploited in a similar way. However, after studying the 

designs of many other small observatories, we realize that a quality observatory requires 

vibration isolation and thermal control that could not easily be incorporated into the 

design of an existing building. 

Our best observing has been on the College’s golf course. While a permanent 

observatory is not possible there, we have identified a satisfactory site adjacent to the golf 

course: the grassy hilltop just south of the small parking lot off Gasche Street between the 

Murray Baseball Diamond and the Westinghouse Memorial Power Facility. Fig. 1 depicts 

the site. A paved, lighted path reaches it from the rest of campus in the west. Currently, 

rain runoff from the parking lot drains into and through the hilltop. This could be 

corrected by modest landscaping, which could also accentuate the hilltop. Raising the site 

a couple of meters by adding landfill would ensure excellent eastern and southern 

exposures, adequate western exposure (we would prefer not to trim the trees there), and 

Polaris would be readily visible in the north. Darkness would be adequate provided the 

observatory could turn off the parking lot lights during observing sessions. 

We can coexist with the power plant’s smokestack, because it is so narrow that 

the stars and planets will appear to quickly rotate through it. The power plant does emit 

soot or ash from the smokestack for brief periods on a regular schedule and also emits 

steam irregularly from its roof. However, although these emissions can obscure some or 

much of the southern sky, they do not last long enough to be a serious hindrance to 

observing. 
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3. Design Principles 

Traditional observatories typically provide a long wait in line for a short peek 

through a single large telescope Many small colleges and universities have constructed 

such domed single-telescope observatories. Denison University’s nearly century-old 

Swasey Observatory (top of Fig. 2), romantically located atop the highest hill on campus, 

houses a classic 9´´ refractor. Kenyon College’s much more modern and utilitarian Miller 

Observatory (bottom of Fig. 2), located in a dark, somewhat remote location on campus, 

houses a 14´´ Celestron reflector.  

It is telling that both Denison and Kenyon complement their traditional 

observatories with some smaller reflecting telescopes. We are, in fact, very familiar with 

the Kenyon program. Kenyon achieves some of our educational goals by providing 

permanent external mounts nearby the observatory, but their faculty and students still 

struggle with mounting and unmounting the telescopes, stray light, wind, and cold. 

Furthermore, these external mounts are used only for supplemental observing and are not 

the focus of an entire course. 

Traditional observatory designs just cannot provide the intensive lab-like 

experience we are seeking for our students. However, roll-off roof observatories can. 

Two good examples are the Fox Park Public Observatory (Fig. 3) and the proposed 

Kiesel Park Observatory (Fig. 4). Both are relatively low-cost facilities that provide 

permanent and safe mounting for multiple telescopes and provide the open sky 

experience for many people simultaneously. 

Traditional domes are suggestive of famous high-altitude observatories housing 

single large telescopes, and they offer a certain aesthetic appeal to some people. They do 

have a few practical advantages, including efficient use of space, superior wind 

protection, better stray-light shielding, and reduced dew accumulation on the telescope.  

However, roll-off roofs offer critical advantages over domes for our program here 

at Wooster. We want to give groups of our students hands-on experience using telescopes 

under a full canopy of stars, but in a controlled environment that is safe both for them and 

for the telescopes. Roll-off roof observatories can accommodate multiple telescopes and 

many observers simultaneously — a whole astronomy class, or the entire Physics Club, 

or community star parties — and they permit an unobstructed view of the sky for naked 
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eye observations and wide-field astrophotography. In addition, roll-offs can be simple 

and less costly then domes, as they do not require complex motors and electronics to 

move a dome as the telescope moves. Furthermore, they reach thermal equilibrium faster 

and do not create a chimney effect as hot air rises out the open slit of a dome.  

4. Specific Designs 

In proposing specific models or designs for the observatory, we have carefully 

considered the goals of our revised and renewed astronomy program. We have studied 

the layout and function of numerous other small observatories, especially the Fox Park 

Public Observatory in Lansing, Michigan. We have also benefited from the Auburn 

University Physics Department’s design studies for the proposed Kiesel Park Observatory 

in Auburn, Alabama.  

Our first or base proposal is a low-cost roll-off roof observatory which achieves 

our pedagogical goals, but with little fanfare. We recognize the value of beautiful design 

in potentially inspiring students and in bringing distinction and national recognition to the 

College. We understand the allure of observatory domes. Consequently, we also propose 

a second roll-off roof design, which features a dome in an unconventional but elegant and 

striking way. However, for simplicity, we have avoided complicated designs involving 

folding or multi-segmented roofs. 

4.1 Translating Roof 

We carefully describe this utilitarian model, because many of its details are 

applicable to the second model. Fig. 5 summarizes the design. The site is adjacent to a 

small parking lot and will be wheelchair accessible. If raised by landfill, it will have good 

horizons in every direction. The observatory will be oriented along the (true) north-south 

direction, so that the stars and planets will appear to rotate around its long axis, and the 

A-frame roof will roll off to the north to preserve the best possible southern horizon.  

The observatory will have a large observation room and a small control room. The 

observing room will be uninsulated to remain as close to ambient temperatures as 

possible. The insulated control room will be maintained by electrical heaters at a 

temperature suitable for computer equipment on a long-term basis and brought quickly to 

a comfortable temperature for the operators.  It will be connected to the observation room 
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by a common insulated wall, an insulated door, and thermal windows (or a video and 

intercom system). The separately keyed control room will contain keyed storage lockers. 

In order to maintain the simplicity of the building and to reduce its cost, there will be no 

lavatories. Burglar alarms and exterior security lights will protect against theft and 

vandalism. 

The observation room will be at least 32´! 24´. The control room will be about 

8´! 24´. There will be about 28´ of roll-off frame support to the north.  The walls will be 

about 7´ high to provide a windbreak and allow upright walking when the roof is closed. 

Six automated “go to” telescopes will be mounted on deep pier foundations, isolated from 

the rest of the building to help prevent telescopic vibrations. The size of the observation 

room permits them to be at least 8´ from each other and from the walls. The telescopes 

will be 8´´-12´´ Schmidt-Cassegrain reflectors, offering large diameter optics in short 

tube lengths. Rolling chairs and fixed benches along the sides will allow observers a 

break from standing. 

AC and DC electricity will be supplied to each permanent pier position and along 

each wall. Separate lines of white and red lights, each with dimmer switches, will 

illuminate the interior, to assist the night adaptation of the observers’ vision. A phone line 

will be available for security and Ethernet lines for computer data transfer. Both the 

exterior security lights and the existing parking lot lights will be switched on and off 

from inside the observatory.  

Steel V-track wheels rolling on inverted V-channels will support the roof. An 

electric motor will be stepped down to open and close the roof in about 75 seconds. 

Circuitry will prevent the roof from rolling too far. The motor will engage the roof either 

with pulleys or with a rotating cogwheel (gear) meshing into a rack rail fixed to the roof. 

The interior of the observatory will be painted flat black to reduce stray light 

reflections. A dark indoor-outdoor carpet will act as a cushion for dropped lenses and will 

help keep the observers’ feet warm. A white exterior finish (and possibly ventilation fans) 

will help stabilize the temperature. The walls, roof, and exterior double doors can be 

made of steel (or steel over wood frame). 
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4.2 Rotating Roof 

This design is a novel multi-telescope variation on the traditional single-telescope 

observatory. A half-spherical cap rotates 180° about an axis inclined to the vertical (but 

roughly perpendicular to the hill) to reveal an unobstructed circular observation deck. 

Instead of rolling off onto external rails, the roof rolls off onto itself! A fixed electric 

motor will rotate a cogwheel that engages a circular rack rail attached to the half-

spherical cap. Fig. 6 summarizes this design. The circular walls of the observing deck 

furnish an artificially dark horizon, which our campus otherwise naturally lacks. The 

spherical geometry maximizes the usable space and still provides the observatory with a 

classic domed silhouette. 

The technology to rotate the half dome is mature and only slightly more 

complicated than that needed to translate the roof of the base design. The movable roofs 

of Toronto’s SkyDome stadium and Japan’s Fukuoka stadium both incorporate rotating 

spherical segments, but on much larger scales. Even traditional, much smaller, 

astronomical domes rotate their hemispherical shells. Also, large-span geodesic domes 

can be strong but lightweight. 

5. Conclusions  

Each of the proposed observatories is fundamentally a simple shell of a building, 

with electricity but no running water or steam. Consequently, each should be relatively 

inexpensive to construct, with the base design necessitating the least demanding 

structural engineering. 

At this very preliminary stage, we can only roughly estimate the cost of the 

project. In a recent phone interview, Rich Michaels, president of the Fox Park 

Observatory, estimated that his facility was built for under $150,000 in the spring of 

1999. Consequently, we anticipate that construction of our similar base design would 

require on the order of $200,000. The more elegant spherical design would cost more due 

to its more specialized engineering. Instrumentation would cost an additional $20,000 to 

$40,000, depending especially on the sizes of the telescopes. Landscaping the site to 

accentuate the hilltop while modifying the drainage of the adjacent parking lot might 

further inflate the cost. 
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Without a doubt, realizing either of these designs would revolutionize astronomy 

at The College of Wooster. We plan to begin offering our revitalized astronomy courses 

next year, but we cannot fully realize their promise without a permanent observing 

facility. The year 2001, the first year of the new millennium, would be an auspicious time 

to inaugurate this project. 
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Fig. 1: Proposed site (dashed lines) is a small hilltop
just south of the parking lot off Gasche Street

between the baseball diamond and the power plant.

paved path to rest of campus



Denison University’s Swasey Observatory,
built in 1909, features the original Warner & Swasey 9-inch
refracting telescope in a classic dome design, an astronomy

library, and dark rooms. The refractor is complemented outside
with a couple of modern 8-inch reflecting telescopes fitted for

astrophotography.

Fig. 2: Observatories of some neighboring colleges feature classic single-telescope domes.

Kenyon College’s Miller Observatory,
built in 1994, houses a modern 14-inch reflector in a classic
dome design, with an adjacent warm room. The reflector is
complemented with a variety of smaller telescopes mounted

outside, as well as film and video cameras, and CCD detectors.



Fig. 3: Fox Park Public Observatory, Lansing, Michigan,
has influenced our low-cost roll-off roof design.



Fig. 4: Auburn University Physics Department preliminary sketches
for the proposed Kiesel Park Observatory, Auburn, Alabama.
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Fig.5: Low-cost roll-off roof observatory provides multiple securely mounted telescopes
and an open sky experience to many people simultaneously
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Fig. 6: Two views of a dome design that exploits the hill as it rotates half a spherical cap 180°
about an inclined axis to reveal six permanently mounted telescopes with an unobstructed circular horizon.
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