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Silence. 

Darkness. 

The infinite darkness of interstellar 

space. Dark but not empty, for through the 

vastness flows a never ending stream of 

energy. For uncounted billions of years this 

energy has travelled through space and 

time. Past clouds of gas and dust, stars 

and galaxies the energy of light has 

journeyed. Suddenly, a small blue planet 

looms in the path of a speeding photon. 

Downward it plunges, to be collected and 

focused by a telescope into the eye of a 

human being. This is astronomy. Today 

electronic devices or photographic plates 

actually feel the caress of the light instead 

of the human eye, but the idea is the same. 

These tiny particles, older than the earth, 

tell us a great deal about the universe in 

which we live. They are precious, because 

after travelling through space for billions 

of years and uncounted parsecs they enter 

our eyes and we see. Then, they cease to 

exist. 

To observe these cosmic messengers 

instruments of incredible size a n d 

complexity have been developed. However, 

recent advances in technologies as diverse 

as lasers, computers, and materials have 

paved the way for even bigger telesscopes 

with vastly greater powers. These new 

telescopes take advantage of the newest 



technologies available; technologies that 

were not availabel only a few years ago. 

The new observatories to house these 

products of technology should also take 

advantage of new technologies to produce 

new forms for the observatories. 
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Man does not live with nature, he 

inflicts himself on it. This is obvious in 

even a casual look at the acts that man 

performes in the pursuit of his goals. The 

attitude of western man toward nature is 

that it exists for his use and exploitation. 

Man pollutes the air and water, cuts the 

forests and stripmines the land without 

thought to the destruction he is causing. 

Traditionally, mans attitude has been that 

he exists above nature and separate from 

the natural processes around him. However, 

man is still a part of the environment 

around him and the destruction he brings to 

nature will one day threaten his v e r y 

existence. Technology is held up by some as 

an example of how man is free from the 

constraints imposed on him by t h e 

environment. Modern man feels that 

technology will allow him to control nature 

and use it as he sees fit. However, the more 

control imposed on nature man the more 

that needs control. In addition, man no 

longer feels the need to live in harmony 

with nature. So he builds houses next to the 

Great Salt Lake because the water level had 

receded for over 100 years until above 

average rains raised the lake and flooded 

the houses. He thinks that the interiors of 

his buildings should be air conditioned so he 

installs air conditioning and releases freon 

into the atmosphere which destroyes the 

ozone layer and threatens his survival. 

However, man and his technology need not be 

separate from nature. The environment and 

technology need not be the m u t u a l l y 



exclusive things some would have us 

believe. Man must find a way to make his 

technology live with nature or else his 

future on Earth is in jeopardy. 

Architecture is one vehicle that can be 

used to address these issues and educate 

man to his place in the on Earth and in the 

universe. Architecture has always reflected 

mans aspirations and goals. It also 

expresses the times in which it is built and 

the environments ( natural, political, and 

historical) around it. 

have undergone tremendous change. 

Advances in such areas as computers, 

optics, and electronics have totally 

transformed telescopes and ways of 

observing. Because astronomy is a peaceful 

endeavour, it allows the possibility of using 

technology in a peaceful, productive way. 

Also, because astronomy deals with mans 

place in the universe in a literal way, the 

possiblity exists to call peoples attention 

to their place in nature on the Earth and in 

space and their responsibility as its 

protectors. 

A building that would best illustrate 

these ideas is an Astronomical Observatory. 

In the past few years the technologies 

associated with the science of astronomy 

Goals 

To heighten awareness of mans 

stewardship of the planet Earth 



and his responsibility to 

maintain it. 

To provide an example of high 

technology used in a way that is 

humane and does not alienate 

people. 

To explore new areas of using 

technology to find ways to use it 

for the good of human beings. 

To call attention to mans place 

in the universe and to express 

his place in the cosmic order of 

things. 

Objectives: 

To provide a facility for the 

observing of the cosmos that is 

sensitive to the people using it. 

Show that high technology and a 

respect for the natural 

environment can go hand in hand. 

To use advanced technology in 

ways that not only generate new 

architectural forms, but also do 

so more economically than 



conventional technology would 

allow. 

To place as little drain as 

possible on natural processes 

and the environment. 



History 



Historical Developments 

All through recorded history man has 

looked at the wonders in the night sky. At 

first, superstition and myth were used to 

explain the occurances in the heavens. 

People began to study the sky in order to 

understand what the gods intended. It was 

felt that the world was a dangerous place 

under the influence of angry gods. Soon, 

the first astronomers realized that 

objects moved through the sky in a 

predictable pattern. It was thought that 

by watching the movements of the sun, 

moon, and planets that it would be 

possible to predict when the gods were 

going to send an omen. Early man built 

simple tools to observe the heavens. By 

marking where the sun rose and set when 

viewed from a certain spot, he was able to 

build structures by which to measure and 

time the occurances of various 

phenomenon. 

In the early days of astronomy 

religion played as much a role as the 

aactual observing. The astronomer thus 

played the role of priest, interpreting the 

signs in the heavens as messages form the 

gods. As rulers and ordinary people began 

to demand greater accuracy in the 

predicitons and prophecies of the early 

astronomers, the astronomers began to 



apply more sophisticated methods to their 

observations. 

hundreds of years before calculations of 

this accuracy were possible in Europe. 

With advances in mathematics by the 

Arabs and Greeks came a new 

understanding of the heavens. Men realized 

that celestial phenomenon could be 

explained by using mathematics. It is 

easily seen that cultures that have 

developed very sophisticated systems of 

math also have developed very accurate 

observations of the heavens. For example, 

the Mayans of Mexico had a highly 

developed system of math and used it to 

calculate the orbit of Venus to an accuracy 

of hours per year. These calculations were 

made in the ninth and tenth centuries A.D.., 

As observation became more 

detailed, astronomers began to develope 

instruments to help in their observations. 

These early instruments, such as the 

quadrant and the sextant, were used to 

further refine the observations made with 

the naked eye. However, in 1608 a lens 

maker from Holland named Hans Lippershey 

applied for a patent on an insturment that 

would change history and forever divide 

science from religion. This instrument 

was the telescope. Although his patent 

was denied, word of the new invention 

soon spread all through Europe and reached 



Venice, Italy where a man by the name of 

Galileo Galilei constructed one. He used 

the instrument to discover moons orbiting 

Jupiter, which ment that the universe did 

not revolve around the Earth. This got him 

into trouble with the Inquisition and 

helped tear science and religion apart 

forever. 

Soon the race was on to build ever 

larger telescopes to capture ever greater 

detail in the objects being observed. At 

first these instruments were small enough 

to mount on the roof of an existing 

building or in a room with a convient 

window. However, as focal lengths 

continued to grow (to reduce chromatic 

aberation - the focusing of different 

colors of light at different points) it soon 

became necessary to construct a building 

to house the lenses and machines used to 

move and point the telescope. In 1663 a 

different type of telescope was invented 

by James Gregory, a Scottish 

mathematician and astronomer, that used 

mirrors instead of lenses to focus light. 

Issac Newton built a reflecting telescope 

in 1668, but grinding the mirrors to the 

perfection required was diff icult. 

However, this difficulty was soon 

overcome and reflecting telescopes began 

to be competitive with refracting 

telescopes (telescopes that use lenses). 



It was soon discovered that 

reflecting telescopes could be made much 

larger than refractors because to make a 

useful lens requires that the glass be 

perfect throughout and this becomes more 

and more difficult as the lens gets bigger. 

However, the first reflecting telescopes 

were also limited by the fact that their 

mirrors were made of an alloy of silver 

and copper and could only be used for a 

short time before their reflecting surfaces 

corroded and had to be repolished. The use 

of glass for mirrors was not made possible 

until the 19th century because there was 

no way to coat the mirror with a uniform 

coat of silver for the reflecting surface. 

It was about this time that the 

developement of the refracting telescope 

reached its end because as lenses were 

made larger they tended to warp out of 

shape due to their own weight. This 

destroyed thier ability to bring light to a 

sharp focus, the very thing they were 

meant to do. 

Large telescopes were restricted to 

reflecting mirrors because only one 

surface had to be accurately ground 

instead of two for a lense, and because a 

mirror could be supported from the back 

instead of only around the edge. Soom, 

telescope aperatures had increased beyond 

the largest refracting telescope and 

continued to grow as astronomers 

attempted to see fainter and fainter 

objects. This growth culminated in 1948 



with the commissioning of the 5 meter 

(200 inch) Hale telescope on Mount 

Palomar in California. Many people 

considered this to be as large as any 

telescope could be because if the miror 

was any larger it would sag so much under 

its own weight it would be useless. 

In the 1950's a breakthrough was 

made in the technology of making large 

mirrors. Several new materials were 

developed that were almost immune to 

expansion and contraction when subjected 

to heating or cooling, unlike the mirror of 

the Hale telescope which is made of 

borosilicate glass (pyrex) and has a 

tendency to expand and contract. These 

new ceranics are, however, diffucult to 

melt and mold and are hard to grind. They 

are also very expensive. The Soviets tryed 

to skirt the problem of using the ceramics 

when they built their 6 meter (136 inch) 

telescope with a pyrex mirror. However, 

the mirror is so massive and has such a 

high thermal inertia that it is almost 

always warped out of shape. There have 

been several large telescopes built with 

mirrors about 4 meters (158 inches) in 

diameter using the ceramics but to build 

one any larger would be extremely 

diffucult and hideously expensive. These 

mirrors are made of a fused silica 

material called Cer-Vit, which takes 

almost a year to cool before the mirror can 

be removed from the mold. Also, because 

the material is so hard it is difficult to 



grind and with the emphasis in recent 

years in mirrors with short focal lengths, 

a great deal of material must be ground 

away to form the reflecting surface. 

However, in the 1970's an idea came 

along that will revolutionise the design of 

large telescopes. It is the multiple Mirror 

Telescope in Arizona. Instead of using one 

big mirror it uses six small small mirrors 

controled be a computer to combine their 

light gathering power. Its six 1.8 meter 

(72 inch) mirrors have the total light 

gathering power of a single 4.5 meter (176 

inch) mirror, making it the third-largest 

telescope in the world behind the Soviet 6 

meter and the Palomar 5 meter telescopes. 

Many astronomers are impressed with its 

performance as well as with its economy 

since the six mirrors together cost less 

than one single mirror with the same area, 

and because it requires a building much 

smaller than a conventional telescope, 

which also saves money. 

Another advance that has come along 

in recent years is spin casting mirrors and 

a a return to pyrex glass. While this may 

seem to be a step backwards, pyrex is 

easily worked with and easily molded. 

Because of this, a mirror can be cast with 

a lightweight honeycomb structure on the 

back to save weight. Also, by spinning the 

mold while the glass is in the molten state 

it is possible to cast a precise parabolic 

curve into the surface of the mirror. By 



Palomar Dome Multiple Mirror Telescope Building 



spinning the mold while the glass cools it 

is possible to obtain a fairly accurate 

surface, which does not require a great 

deal of glass to be ground away to polish 

the mirror. The group of astronomers at 

the University of Arizona who have 

pioneered the spin casting technique feel 

that it is possible to produce lightweight 

mirrors as large as 8 meters in diameter. 

This was selected as the size limit 

because of the fact that a mirror would 

have to be hauled up a mountain on a truck 

to reach the observatory. Using these 

giant mirrors in combination with 

computers to combine their power could 

result in telescopes with tremendously 

greater light grasp than today. The 

astronoHT'ers at U. of A. feel that the best 

results would be gained by using four of 

these mirrors linked together in one 

instrument, A telescope like they are 

proposing would have the light grasp of a 

telescope with a single mirror 16 meters 

(624 inches-52 feet) in diameter. Such an 

instrument would have over 10 times the 

light grasp of the Palomar telescope and 

over seven times the light grasp of the 

Soviet 6 meter telescope. 
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Site Requirements 

In selecting a site for an 

as t ronomica l obse rva to ry most 

astronomers agree on several key factors 

although there is no cconsensus on how 

they should be randed. These factors are: 

the number of clear nights per year, the 

darkness of the night sky, the dryness of 

the air, and the seeing possible at the 

sight. However, there is almost no 

technical information to guide t h e 

selection of a site. Most astronomers 

agree that many of the guiding principals 

behind the site selection are based on myth 

and folklore as much or more than on 

scientifically measurable quantities. 

Of these, clear nights are the easiest 

to quantify. A site should have a great deal 

of clear night skies during the year. Dark 

skies can also be measured by a piece of 

equipment called a Walker Telescope. The 

greatest influence on sky darkness is the 

nearness of large metropolitan centers. 

Since light pollution from city lights can 

be seen from hundreds of kilometers the 

site should be as far from metropolitan 

centers as possible. 

Air dryness is fairly easy to 

determine. There is a simple rule of thumb; 

the higher the site the lower the humidity. 

However, other climatic conditions have 

influence on humidity. The path of the 

Jetstream and the presence of trees on the 



Diagram of Air Turbulence 
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site can increase the amount of humidity at 

a given site. 

Of all the requirements for a good 

astronomic site, seeing is the hardest to 

determine. Seeing refers to the ability of a 

telescope to form sharp, stable Images. An 

image of a star will vary in size and 

brightness because of the movement of air 

in frount of the sensing equipment. There 

are many causes of this and only a few are 

able to be influenced by design. 

turbulent air the telescope must look 

through. Also, any mechanical equipment 

must be located as far from the observing 

instruments as possible because the heat 

produced by large mechanical spaces could 

cause turbulence in the air over the site. 

The landscaping for the site must also be 

done with an eye to reducing or eliminating 

any areas that would cause heat islands 

such as parking lots. Natural vegetation 

should be used whenever possible to reduce 

the thermal load on the facilities. 

A lack of trees on the site and a 

steep, blunt face presented to the 

prevailing wind would encourage the flow 

of air over the site to be smooth or 

laminar. This reduces the amount of 

Since observatories are almost 

always sited on top of mountains, the 

climatic conditions encountered are usually 

in the arctic, alpine zone. The site chosen 

for the NNTT is South Baldy Peak located in 



the Cibola National Forest of central New 

Mexico. At an altitude of ovr 3317 meters, 

the site is quite high and therefore the 

majority of the water vapor in the air is 

below the site. Also, the site is in an arid 

region far from any bodies of water which 

could contribute humidity. The mountain 

gets its name from the fact that there are 

no trees within several hundred meters of 

the summit, even though it is below the 

tree line. This effect is only local because 

peaks of comparable height a few 

kilometers away are covered with trees. 

The lack of trees at the summit has several 

effects on the microclimate at the site. 

First, the air turbulence caused by trees 

will be absent at the top. Second, the 

water vapor given off by trees will be 

somewhat lower than at a site with trees. 

The lack of trees will cause some problems 

in dealing with the high winds that can 

sometimes sweep the summit and would 

make walking exposed hazardous and 

difficult. The exact cause of South Baldy's 

baldness is not known. 

Another attribute of the site is that 

is is within sight of the Very Large Array 

radio telescope. It is located 

approximately 50 kilometes to the west 

and is visible from the site. The fact that 

the worlds largest radio telescope would 

be located within a half hours drive of the 

worlds largest optical telescope would 

allow astronomers to combine data from 

the two insturements to provide a 



comprehensive view of any object under 

study. 

The site is served by water and power 

lines which already exist to serve New 

Mexico Tech's Languimir Labortory. The 

Labortory does lightning research. It is 

located on the ridge to the south and 

approximately 75 meters below the site. 

The town of Socorro is approximately 35 

kilometers east of the site but is not large 

enough to greatly affect the seeing at the 

site. The only major metropoliton source 

of light pollution is Albuquerque, looted 

114 kilometers to the north. However, 

Albuquerque is far enough away that the 

glow from the city would only be visible 

under the right atmospheric conditions. 



Hours of Sunshine (Monthly) 

January 
February 
March 
Apr i l 
May 
June 
July 
August 
September 
October 
November 
December 

Total Annual 

220 
220 
280 
300 
340 
360 
340 
320 
300 
280 
240 
220 

3421 

l\/lonthly Average Temperature 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

30 
40 
40 
50 
50 
60 
70 
70 
60 
50 
40 
30 

Total #days above 32 C <30 
Total #days below 0 C 180 

Cooling Degree Days 1000 
Heating Degree Days 6000 

Evaporation 243 cm per year 



Monthly Average Sunshine (Hours) Monthly Average Temperature 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

^ • • — — " 

22 0 2^ 10 260 2f 30 3( )0 32 0 34 0 36 )0 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

• 

3 0 40 50 60 70 8( 



Annual Precipitation < 40 cm. per year 
Snowfall 81 cm per year 
# days with snowfall > 10 

Ventilation in 1000s of square meters/ second 
Spring >30 
Summer 18-24 
Fall >18 
Winter 18 

Maximum Expected Wind speed @ 10 meters 
Altitude- 130 km/ph 

Pollution 
Days of high pollution- < 10 per year 
Mixing depth > 2500 meters 
Average wind speed through mixing depth 
6-8 km/ph 

Socorro is in a seismic zone which has 
experienced small to medium earthquakes 
approximately every 10 years. 
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Telescope Operations 

In dealing with huge telescopes like 

the N.N.T.T., it is useful to think about them 

not as huge mysterious machines, but to 

think of them as what they really are: big 

cameras. They operate on the same 

principals as an ordinary 35 millimeter 

camera; light is gathered (in a telescope by 

a mirror instead of a lens) and brought to a 

focus where the light is photographed or 

otherwise analysed. In using a camera a 

photographer has access to s e v e r a l 

different lenses depending on the type of 

photographs desired. Lenses with short 

focal lengths can be used for wide angle 

shots and long focal length lenses 

(telephoto lenses) are used for detailed, 

narrow angle views. In a telescope these 

same effects are achieved by u s i n g 

secondary mirrors to reflect the light to 

different places in the observatory to obtain 

focal lengths of varying length. There are 

several of these areas and a large telescope 

can be equipped to use some or even all of 

them simply by changing the secondary 

mirrors. 

The most commonly used foci a 

telescope uses depends on the type of 

observing it is used for and what type of 

mounting system is used. Some of the most 

common foci used to locate instruments are 

the prime focus, the Cassegrain, Newtonian, 

Nasmyth, and coude foci, in order of 

increasing focal length. The prime focus is 



where the light from the primary mirror 

would come to focus if there were not any 

other mirrors in the focal path. It is here 

that different secondary mirrors are placed 

depending on where the light beam needs to 

be directed. From the prime focus the light 

can go through a hole in the primary mirror 

and form an image at the Cassegrain focus 

behind the primary mirror. In the Newtonian 

focus the light from the prime focus is 

reflected 90 degrees out the side of the 

telescope. The Nasmyth arrangement 

reflects the light back toward the primary 

where a third mirror reflects the light out 

the side of the telescope. The coude focus 

has the longest focal length of all and is 

usually used with spectrographs in a 

separate room. Which of these 

arrangements a telescope has is dependant 

on the mounting system. For example, the 

Nasmyth focus is commonly used in 

telescopes with an alt-azimuth mount 

where the light beam can be reflected out 

the side of the telescope and throuth the 

altitude bearing to platforms where 

instruments are located. The coude focus 

uses several mirrors to reflect the light to 

the spectrographs in a special clean room. 

This type of arrangement is common to 

telescopes with polar mounts where the 

light is reflected down and through the tube 

carrying the polar axes. 

Focal lengths are expressed in focal 

ratios which are the ratio of the diameter 

of the mirror to the focal length. Most focal 



Prime Focus Naysmith Focus 

Cassegrain Focus 

Newtonian Focus Coude Focus 

Focal Arrangements 



ratios are between f/10 and f/15 for most 

of the focal arrangements except the coude 

focus which is usually between f/16 and 

f/30 although it can be as high as f/50. The 

arrangement of the coude focus has been an 

important factor in determining the forms 

of observatories in the past. It was usually 

short enough to be enclosed in the 

observatory dome but with the design of 

new telescopes with bigger mirrors and 

smaller buildings the location of the coude 

focus could be a problem. For example, the 

NNTT has an apeture of 16 meters and with 

a focal ratio of f/16 the focal length is 

16x16 or 256 meters. At a focal ratio of 

f/30 the focal length is 480 meters, and at 

f/50 the focal length is a whopping 800 

meters (2600 feet - a half mile). However, 

new advances in electronics have lightened 

the burden of having to design a tremendous 

pipe for light to travel down. Today, fiber 

optic cables can be positioned to channel 

the light over tremendous distances which 

does away with the requirement that the 

coude room be physically adjacent to the 

observation floor. In the past the coude 

room was generally placed on the floor 

directly below the observation floor and the 

light beam was piped into the room from the 

telescope like air conditioning. Today the 

light beam can travel anywhere the fiber 

optic cable sends it. 



The National New Technology Observatory 

The National New Technology 

Telescope is a project of Doctors Roger 

Angel and Neville Wolff at the University of 

Arizona. In the past few years they have 

developed a technique to spin mirror molds 

while the glass is still molten, causing the 

surface of the glass to form a perfect 

parabola. This way they can cast the 

reflective parabola into the mirror which 

does away with the need to grind away the 

surface of the mirror to achieve the desired 

shape. Also, this allows the focal length of 

the mirrors to be very short, in some cases 

no longer than the diameter of the mirror 

itself. This results in a mirror that 

resembles a satellite T.V. antenna more than 

an optical telescope. The short focal length 

also allows the supports for the secondary 

mirrors to be shorter and lighter, resulting 

in a savings in the expense of the materials, 

not just for the telescope, but for the 

foundation as well. This telescope will also 

utilize an alt-azimuth type mount. In most 

previous telescopes the instrument was 

mounted on one or another type of polar 

mount. This allowed the telescope to track 

the stars by moving in only one direction at 

a time. A telescope mounted on an alt

azimuth mount must move in two different 

axes simultaneously at different rates. The 

necessary precision in the guideance of a 

telescope with an alt-azimuth mount was 

not possible until the advent of computers 

and numerically controlled precision servo 



Polar Mounting System 
Alt-Azimuth Mounting System 



mechanisms, which allow the telescope to 

move up and down as well as from side to 

side at different speeds. Alt-azimuth 

mounts have distinct advantages over 

conventional mounts because they are 

lighter than polar mounts and require less 

material to support a telescope. This 

results in a decrease in the requirements 

for the foundations. Alt-azimuth mounts 

also allow a smaller building to be built, 

resulting in an additional savings. 

Telescopes with polar mounts must have a 

great deal of open volume in their sheltering 

buildings because their axis of rotation is 

inclined from the axis of rotation of the 

building. An alt-azimuth mount rotates in 

the same plane as the building so the 

telescope is always in the same position 

relative to the other spaces in the building. 

The structural requirements for the 

telescope supporting systems are unique. 

Because of the accuracy of the 

measurements involved, any movement of 

the telescope or its supports must be 

minimilized. To do this, the telescope has 

its own structural system completly 

seperate from the rest of the building. 

Also, the telescope is isolated from the rest 

of the building in regards to vibration, dirt, 

and thermal loads. Heat caused by 

machinery has been found to be the major 

contributing factor in poor performance of 

several major telescopes. 





Another unique detailing problem in 

the design of observatory structures is the 

necessity of the observing floor to be sealed 

from the outside during the times the 

telescope is not in use, and still allow the 

building to be opened to the sky when in use. 

This is done with tight rubber seals on the 

shutters of the dome and by maintaining the 

interior at a positive pressure to prevent 

dust from sifting down onto the mirrors. 

Thermal insulation is important in an 

observatory because any heat that reaches 

the mirror during the day causes it to warp 

slightly while it expands. At night, when it 

is exposed to the cool night air it contracts 

and warps again. Therefore, the interior of 

the observatory is kept at the temperature 

of the previous night. The temperature 

differences on a mountain can vary 

considerably during a 24 hour period and 

ensuring the inside remains thermally 

isolated from the outside during the day is a 

difficult task when it must be maintained 

20 or 30 degrees below the outside air 

during the day. In many older observatories 

the insulation was comprised of a double 

shell dome with up to four feet (1.2 meters) 

separation between the shells, this space 

was sometimes filled with crumpled 

aluminum foil and vented at the top to allow 

heated air to exit. Today, even better 

thermal insulation is possible with new 

insulative properties greater by far and yet 

available in thin thicknesses. Not only rigid 

insulation is useful, but expanded silica 



glass like the heat shield tiles on the Space 

Shuttles are available or will be within a 

few years. 

The foundation and structural systems 

of observatories use a great deal of 

concrete and account for a substantial 

fraction of the cost of an observatory. In 

recent years have come advances in 

concrete that hold the promise of 

revolutionizing concrete construction. 

These advances include the use of 

superplasticisers and silica fume. These 

additions allow the formulation of concrete 

that is many times as strong as ordinary 

concrete. Even though the addition of these 

additives almost doubles the cost of 

concrete, they more than pay for themselves 

by virtue of the fact that it would require 

substantial ly less concrete than 

conventional concrete and the high strength 

concrete is easier to work with, 

contributing to a savings in labor costs. 

Other new materials that hold promise 

for the future are plastics, specifically 

carbon-fiber epoxies. These materials have 

found widespread use in the construction of 

racing cars and high performance aircraft. 

The monocoques of all Formula 1 and 

Indianapolis type cars are constructed of 

carbon-fiber and aluminum honeycomb. This 

results in an increase in the strength of the 

frame ( up to 100 percent ) while providing 

a reduction in weight of 30 percent or more 

over an all aluminum chassis. These epoxies 



have also found a place in the frames of high 

performance aircraft like the X 29 fighter 

prototype, as well as in the space Shuttles, 

where it comprises the payload-bay doors. 



nalvsDS 



In the operation of an observatory 

there are many activities which occur to 

make observations possible. Many different 

people from separate backgrounds must 

work together in order to make an 

observatory work. Sometimes their jobs 

must be performed in unison. At other 

times their jobs require one set of people to 

be busy when another is idle in order for the 

observation to take place. 

Today electronic instruments analyse the 

light and record it into computers for 

storage and later study. This also allows 

the observer to view the image from any 

where in the world since the images can be 

transmitted over phone lines to anywhere in 

the world. In this way universities that do 

not have access to an observatory of their 

own could use this information for 

educational purposes. 

The first group of people needed for an 

observatory are the astronomers. It is their 

job to select the objects to be studied and 

to select the types of equipment to be used. 

Long gone are the days when an astronomer 

bent his eye to the eyepiece of the telescope 

and sketched what he saw with a pencil. 

The second group of people needed by 

an observatory are the technicians who 

actually run the equipment like t h e 

telescopes and who perform the necessary 

maintainance on the equipment of the 

observatory. Working with large telescopes 

involves a great deal of heavy machinery and 



a delicate touch. The technicians are 

responsible for preparing the telescope for 

use during the nightly observing runs. This 

may involve the moving of the various 

secondary mirrors and positionong the 

observing equipment where it is needed. 

This may be done several times during the 

night depending on the observstions being 

made and the equipment being used. The 

technicians are also responsible for the 

care of the huge mirrors which must be kept 

free of dust as much as possible without 

scratching the delicate reflecting surface. 

Every few years the mirrors are removed 

from the telescope and lowered into the 

aluminizing plant where a new reflecting 

layer is deposited on the surface of the 

mirror inside a vacum chamber. This layer 

is only a few atoms thick and is therefore 

very delicate. Also included among the 

ranks of technicians are the staff who 

administer the business of the observatory. 

These people handle everything from posting 

the mail to scheduling the time observers 

have on the telescopes. 

The third group of people who 

contribute to an observatory are the 

visitors. These are the ordinary people who 

for various reasons visit the observatory as 

tourists or to visit an aquaintance who is 

employed at the observatory. Most 

observatories encourage visitors and have 

guided or self guided tours for them. This is 

an opportunity for the observatory to 

educate the public and a chance for the 



public to visit a scientific establishment 

and observe the workings intimately, unlike 

someplace like a particle accelerator or 

physics lab where visitors are not usually 

allowed. 



Observing 

The activity that an observatory is all 

about is observing. During this activity 

astronomers and technitians use t h e 

telescope to record or analyse the light 

from distant objects. To do this requires 

the astronomer to select the equipment 

needed to perform the observation and with 

the help of the technitians install it on the 

telescope or where the light can be directed. 

The incoming light can be photographed or 

recorded by electronic devices and displayed 

on a video monitor. During the time the 

observation is being made the astronomer 

may have free time while a photographic 

plate is being exposed or a spectrograph is 

being made. During this free time the 

astronomer can indulge in leisure activities 

such as reading, conversation, or listening 

and playing music. Observing is a 

sometimes monotonous activity punctuated 

by periods of intense activity and leads to 

socializing and leisure pursuits as well as 

the actual observing. 

Maintainance 

Maintaining the telescopes and other 

instruments is a job that requires a great 

deal of people. During the day when the 

telescopes are idle technitians perform 

routine maintainance on the machinery and 

electronics. The instruments for the next 

nights observing are tested and assembled 



with the telescopes that they are being used 

with. Also, a great deal of work is done on 

the computers used at the observatory to 

constantly update both the hardware and 

software. At night during an observing run 

technitians may be called on to fix 

malfunctioning equipment or reconfigure the 

telescope by moving or changing the 

secondary mirrors. This is done using a 

crane and a very delicate touch. Also, the 

primary mirrors are taken off the telescope 

and handled with the crane to be 

realuminized in the aluminizing plant. 

Administration 

In order to keep the observatory 

functioning requires an administrative staff 

to handle the paperwork and administrative 

chores. The administrators are responsible 

for scheduling the time each observer gets 

on the telescopes, billing the users, and 

selecting which requests for telescope time 

are approved for time on the telescope. 

Requests are first graded by a group of 

astronomers associated with the 

observatory and if the request seems to 

have scientific merit a recommendation is 

made to allow the observer at least some of 

the time requested. Also, since the 

observatory is actually a small community 

the administration acts as a sort of civic 



government in charge of such things as the 

fire and police departments and utilities. 

Socilization 

In any group of people together for an 

extended length of time socilization will 

occur. This is especially true in a small 

community whose members all have similar 

interests and who are working toward a 

common goal. In an observatory 

astronomers and the technitians talk shop 

wherever they meet. The cafeteria, lounge, 

library and domes are all obvious places for 

socilization. However, such places as the 

footpaths used on the way to and from 

buildings and exterior catwalks on the 

domes are all places people can use for 

social interaction such as watching the sun 

set or rise. People will socialize wherever 

their activities bring them together. 

Therefore an environment that allows 

people to interact is necessary at an 

observatory where people are likely to have 

the same interests and must work 

intimately with each other. 

Eating 

Because an observatory has some kind 

of activity going on 24 hours a day, it is 

necessary for people to have access to food 

and refreshment whenever they need. At an 

observatory the astronomers sleep during 



the day in order to be ready for the nights 

activities, while most of the staff is 

working on the equipment. At night the 

astronomers are active with part of the 

staff while the rest sleep. Because people 

are active during all hours of the day and 

night, eating becomes one important 

activity they all have in common. It is an 

opportunity for socialization and relaxation 

as well as being a time to take nourshiment. 

Recreation 

As in any endeavour a need to relax 

and forget about pressing problems for a 

while is something astronomers and the 

other personell share with everyone. 

Recreation is any activity undertaken to 

relax the mind or body. This can range from 

passive activities, like reading or watching 

television, to dynamic activities like 

jogging or skiing. All of these different 

activities have basically the same goal of 

refreshing the individual by allowing him to 

do things that are different than what is 

done most of the time. In an observatory, 

because astronomers may have idle time 

during an observing run boredom could be a 

problem if not provided with the opportunity 

to engage in leisure activities. For example, 

it is not uncommon for observatories to 

have pool tables or video games handy for 

the astronomers to kill time during an 

observing run. 



Research 

Astronomers jobs require more than 

simple observation, they require research 

and study also. Each new observation must 

be compared to other observations made in 

the past as well as comparing data obtained 

from other fields of study of direct interest 

to astronomy such as physics. Therefore, to 

support the research and study necessary to 

the advancement of scientific knowlege 

requires that the astronomers have access 

to literature and materials for study. Also, 

they require lab space for conducting 

experiments with the data they obtain. 

These activities require the presence on the 

site of a library and lab spaces for research 

and experimentation. Many astronomers 

design and build the instruments they use 

for observations and therefore require a 

space to assemble their instruments. 

Visiting 

Any observatory is a nice place to 

visit for the average person and most 

observatories make the visitor welcome. 

This facility, because of its unique size and 

complexity will draw curious visitors 

simply because of its unique nature. Others 

will visit on the way to other places 

(Socorro is located on Interstate 25 and the 

site is only a few kilometers away). Large 

seemingly mysterious products of 



technology, especially technology related to 

space, draw curious visitors from great 

distances. This installation should be 

designed to welcome the visitors and 

encourage learning about the universe while 

making sure the visitors do not interfere 

with the workings of the observatory. Most 

people like to have souviniers of their visit 

and a gift shop and visitor information 

center should be provided. 

Sleeping 

Because astronomers days are turned 

around (they sleep all day and work all 

night) special consideration must be given 

to their sleep needs. Because astronomers 

are only at the observatory for a few days 

or weeks at most, there is a constant flood 

of new people to be housed. These people 

may come from all over the world and they 

need a place to recover from jet lag and that 

will be a home away from home. Today most 

observatories provide accomodations for 

visiting observers called Transients 

Quarters. In some cases, such as Kitt Peak, 

these quarters are simply mobile homes 

parked at the site, while at others, like 

McDonald Observatory and Mauna Kea in 

Hawaii, provide a dormitory type building 

with sleeping, bath, and dining facilities. In 

some cases these are little more than motel 

rooms where the slumbering astronomer is 

stored until needed. This facility will have 

housing that is comfortable and secure, 



provides needed privacy, and yet encourages 

social interaction. 





Observing Floor 

The observing floor of the observatory 

is where the telescope is actually mounted 

with the machinery to move it. This space 

must also have areas for the various 

secondary mirrors to be stored when not in 

use. Enough space must be available for the 

telescope to move freely without hitting the 

building. 

Area 

Illumination 

Ventilation 

HVAC 

1500 square meters 

150 candle per foot 

Natural ventilation should 

be used when possible 

The mechanical system 

must deliver enough air to 

keep the area the 

Plumbing 

Electrical 

Volume 

Special 

temperature of the night 

air during the day. 

Plumbing will be provided 

for fire suppression and 

handling cryogenic fluids. 

Electrical outlets will b e 

provided for machinery and 

equipment. 115 and 230 

volt. 

The walls of the enclosure 

must clear the telescope 

at all times. 30 meters to 

top of ceiling. 

The telescope a n d 

equipment will be given a 

separate structural system 

from the rest of the 

building. 



Control Room 

The control room is where the 

movements of the telescope are controlled 

from and the changing of equipment is 

coordinated from. The control room will be 

thermally isolated from the observing 

floor. 

Area The area wil be sufficient 

to allow banks of monitors 

to be observed be a crew of 

five. 40 square meters. 

Illumination 1.5 watts per sq. foot with 

task lighting. 

Natural ventilation will be 

provided. 

Video monitors will be 

provided for all five 

Ventilation 

special 

observers in the control 

room. 



Computer Room 

The computer room houses the 

mainframe computers needed by the facility. 

Area 

Illumination 

HVAC 

Electrical 

50 square meters 

3 watts per sq. foot 

Cooling will be provided 

for the computers. 

Power provided for up to 

three computers. 

Mechanical Room 

The mechanical room contains the 

mechanical equipment to heat and cool the 

building and distribute power and 

communications. 

Area 300 meters 

Illumination 3 watts per sq. foot 

Special The mechanical room must 

be isolated from the 

observatory both thermally 

and vibrationally. 



Aluminizing Plant 

The aluminizing chamber is where the 

mirrors are placed to recieve their 

reflective coatings. 

Area 

Illumination 

Electrical 

HVAC 

Special 

144 sq. meters 

3 watts per sq. foot 

Power provided to vaporize 

the aluminum. 240 volts. 

The plant will be equipped 

with pumps to evacuate 

the air from inside and 

valves to equalize pressure 

after the mirror has been 

aluminized. 

The plant will be a 

pressure vessel capable of 

w i t h s t a n d i n g the 

atmospheric pressure 

outside. 



optics Shop 

The optics shop is the space where 

routine maintainance is performed on the 

mirrors. From time to time when the 

mirrors are to be re-aluminized the old 

layer is stripped of before going into the 

aluminizing plant Also, the shop would be 

equipped to perform simple grinding and 

polishing if the mirrors require it. 

Area 

Illumination 

Ventilation 

HVAC 

144 sq. meters 

3 watts per sq. foot 

Ventilation should be 

provided. 

The mechanical system 

must be able to keep the 

air clear of glass dust and 

noxious fumes. 

Lounge 

The observatory will be equipped with 

a lounge for relaxing personell. This would 

be a space where observers about to begin 

their observations could meet and talk with 

observers who were just finished with 

theirs. 

Area 

Illumination 

Ventilation 

50 sq. meters 

2 watts per sq. foot 

Natural ventilation would 

be a welcome change from 

the machine washed air in 

places like the optics shop 

and control room. 



Library 

The observatory will be equipped with 

a library that will be stocked with 

information pertaining to astronomy and 

allied sciences like physics and chemistry. 

Also, the library will have general 

literature for leisure reading. 

Area 90 sq. meters 

Illumination 1.5 watts per sq. meter 

with detail lighting. 

Ventilation Natural ventilation with 

protection from UV light 

for the books. 

Electrical Outlets for phone and video 

communications. 

Snack Bar 

The observatory will be equipped with 

a snack bar that will be open 24 hours a day. 

Because a large number of personell will be 

active both during the day and night, a place 

to get something to eat and drink on a lunch 

break is important. 

Area 40 sq. meters 

Illumination 2 watts per sq. foot 

Electrical Outlets for an electric 

gr i l l , ovens, freezer, 

refrigerator, and exhaust 

fans. 

HVAC Enough air movement to 

eliminate fumes and heat. 

Plumbing Plumbing for sinks and a 

dishwasher. 



Special In order to reduce the 

possible adverse effects 

the exhaust heat could 

have on the seeing at the 

site, the heat generated by 

cooking must be carefully 

eliminated. 

Coude Room 

The coude room is where the 

spectrographs are housed. These are large 

pieces of equipment tha analyse the 

spectrum of incomming starlight. 

Area 100 sq. meters 

Illumination Indirect with task lighting 

HVAC This is a clean room and 

requires special filtering 

to eliminate dust and grit. 

The mechanical equipment 

must not cause severe 

turbulence in the room to 

lessen the effect on the 

incomming light beam. 



Visitors Gallery 

The observatory should be equipped 

with an area for visitors to watch the 

observers and technitians at work while not 

disturbing them. This area should have 

visual access to the observing floor but be 

secure enough to prevent unwanted 

intrusions. 

Area 30 sq. meters 

Illumination 

Restroom Facilities 

The observatory will have at least one 

restroom for men and women. 

Area 

Illumination 

Plumbing 

Ventilation 

15 sq. meters 

3 watts per square foot 

There will be plumbing for 

four toilets in the ladies 

room and two toilets and 

two urinals in the mens 

with a lavatory in each. 

One stall in each will be 

handicapped accessible. 

Ventilation as required to 

meet building and health 

codes. 



Photographic Darkroom 

All observatories have darkrooms even 

though a great deal of the observing is done 

with electronics. Photographic plates are 

widely used for many types of observing 

such as comet searches. 

Area 20 sq. meters 

Illumination Lighting will be two types. 

One will be standard 

lighting when the darkroom 

is being set up for use, and 

the other will be subdued 

red lighting for use when 

developing plates. 

Ventilation Enough fresh air should be 

introduced to prevent the 

build up of harmful fumes. 

Observers Offices 

There will be offices provided for the 

observers use during their stay on the 

mountain. 

20 sq. meters each (15) 

3 watts per square meter 

Provided when the weather 

permits. 

Area 

Illumination 

Ventilation 
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Janitors room 

There will be a janitors closet for 

storage of the cleaning supplies, 

Area 10 sq. meters 

Illumination 3 watts per sq. foot 

Plumbing Plumbing for a janitors 

sink and a floor drain. 



Observation Floor 

Control Room 

Coude Room 

Optics Shop 

Dark Room 

Computer Room 

Aluminizing Plant 

Mechanical Room 

Library 

Lounge 

Snack Bar 

Visitors Center 

Janitor Closet 

Offices 

Restrooms Adjacancy Matrix 



Case Studies 



National Radio Astronomy Observatory 

The National Radio Astronomy 

Observatory operates the worlds largest 

single astronomical instrument. Located on 

the Plains of San Augustin in New Mexico, it 

is comprised of 28 radio antennae laid out 

in a Y pattern with arms 13 miles (20 

kilometers) long, as well as the var ious 

buildings needed to provide the services 

required by the facility. 

Central to the small community that 

comprises the observatory is the Control 

Building. Here the signals from the 27 

active antennae (one is always undergoing 

maintainance) are combined by computer to 

produce the images of the object being 

studied. The main buildings of the 

observatory including the Control Building 

are constructed of a brown slump block. The 

service buildings such as the Antenna 

Assembly Building are pre-fabricated metal 

buildings. 

The main space in the Control Building 

is the Control Room. This area is the space 

where the movements of all of the antennae 

are coordinated so they follow the same 

spot in the sky. Adjacent to the Control 

Room is the Computer Room and the 

Observing Room. The Computer Room is the 

space that contains the mainframe 

computers needed to operate t h e 

observatory and to analyse the signals 

recieved by the antennae. Also contained on 



the Control Building are conference rooms, a 

mail room, and offices for the 

administrative personnel. 

East of the Control Building is the 

observatory Cafeteria and visiting 

observers Quarters. The Cafeteria is open 

24 hours a day and can accomodate a 

majority of the people who work at the site. 

The visiting observers quarters are actually 

a dormitory arrangement with individual 

quarters that are comprised of a motel type 

room with a bed, desk, and chest-of-

drawers with an adjacent bathroom. 

To the west of the Control Building is 

the Library and offices for the visiting 

observers. These are contained in a small T 

shaped building arranged much like the 

housing block. These three buildings, the 

Control Building, observers quarters, and 

Library are the main buildings at the 

observatory. 

South of the main block of buildings is 

the Technical Services area. This is 

comprised of a block of offices for the 

technicians who service the equipment, 

warehouses for replacement parts, and a 

fire house for the observatory's fire 

department and ambulance service. Farther 

along the raiload tracks used to move the 

antennae from one point to another, is the 

Antenna Assembly Building. It was here 

that the antennae were first assembled one 

by one. Now this building is used to perform 



routine maintainance on the antennae. One 

of the 28 antennae is always being serviced 

here. The transporter used to move the 

antennae is kept here when not in use. 

The Visitors Center is the last major 

building at the observatory. It is left 

unattended so visitors can browse through 

it and take the self guided tour at their own 

pace. Inside are restrooms, exhibit areas, 

and a small gallery for a slide show. From 

here visitors can follow a path that leads 

through the observatory grounds on the self 

guided tour. The tour leads from the 

visitors center to one of the antennae and to 

the control building. The Control Building is 

closed to visitors but the control spaces 

have windows on the second level where the 

visitors can peek in at the scientists and 

technitians at work. 

This facility is in many ways typical 

of a large observatory even though the shape 

of its instrument has very little to do with 

optical telescopes. It shares most of the 

same functions as any other observatory. 

There are living spaces provided for the 

visiting observers (most of the staff live in 

Socorro and commute to work on the shuttle 

bus provided), a place to control the 

instrument from, a place to house and care 

for the computers, a facility for the care of 

the instrument (analogous to the optics 

shop/aluminizing plant in an optical 

observatory), and support facilities like the 

Cafeteria and Fire Department. These last 



facilities illustrate the fact that a 

scientific facility like this is in actuality a 

small community. The staff numbers over 

130 and housing is provided for 

approximately 20 at the site. 

Sacramento Peak National Solar Observatory 

Sacramento Peak Observatory is 

located 27 kilometers south of cloudcroft. 

New Mexico at an altitude of 2800 meters 

(9200 feet). Here a variety of instruments 

are housed and brought to bear on the sun to 

study its nature and how it affects the 

Earth. Sac peak is home to four groups of 

instruments including one of the largest 

solar telescopes in the world. 

The observatory is actually a small 

community where the astronomers live with 

their families while working at the 

facilities. The focus of the observatory is 

the Vacum Tower Telescope. This unique 

instrument is used to make detailed 
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observations of the suns surface. Nearby 

are buildings which house the other smaller 

instruments as well as labs, offices and 

administrative buildings. Located along a 

road slightly farther away are the houses 

for the staff and their families. There are 

approximately 60 personellwho live at the 

site with their families. 

The buildings that house the 

telescopes are constructed of poured in 

place concrete while the other buildings 

such as the administrative and lab buildings 

are constructed of concrete block. The 

houses are nondescript wood frame houses 

painted green. 

located where visitors can obtain brocures 

for the self guided tour. On the tour the 

only observing building open to the public is 

the Tower Telescope. This imposing 

instrument is housed in a building 40 

meters (132 feet) high. Inside, a small 

entry leads directly to the observing floor 

which is open to the public. The telescope 

is mounted vertically and extends from the 

top of the building down 78 meters (252 

feet) below ground level. Adjacent to the 

observing floor is the control room and lab 

spaces. Down the hall from the entry are 

offices and storage spaces. The lower floor 

of the building is filled with the machinery 

needed to run the telescope and evacuate the 

air from inside the telescope tube. 

The visitors center is centrally 
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The community contains almost all the 

services of any small town except for 

schools. The children of the staff attend 

school in Cloudcroft. 

McDonald Observatory 

McDonald Observatory, located in the 

Davis Mountains of Texas, is one of the 

worlds leading centers for astronomical 

research. It has five major telescopes 

including the 2.7 meter (107 inch) and 2.1 

meter (82 inch) telescopes. These are 

housed in two large domes at the summit of 

Mount Locke. Arranged around the domes are 

the administrative buildings and housing. 

Located just down the slope from the 

largest telescope is the housing for the 

visiting observers called the Transients 

Quarters. No astronomers live at the 

observatory on a permanent basis and when 

they visit they stay at the T.Q. In the 

Quarters there are 16 motel type rooms and 
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a dining facility. The premanent residents 

on the mountain are the technitians who run 

the equipment along with their families. 

Engineers, computer experts, a librarian, 

and even secretaries are needed jto keep the 

observatory functioning. These people live 

in a community that includes its own fire 

and police departments. It may seem 

strange that an observatory would need a 

police department but violence happens 

there like it does anywhere else. For 

example a few years after the largest 

telescope was finished a deranged employee 

entered thedome and fored three shots into 

the primary mirror with a handgun. 





What sort of image do the words 

Astronomical Observatory bring to mind? 

Most people are reminded of w h i t e , 

hemispherical domes on top of a mountain. 

However, on closer examination the image 

of an observatory is far more subtle. First, 

there are the quasi-religous overtones 

associated with observatories. This is 

because an observatory has an almost 

monastic image: it is a place wfhere wise 

men climb to the mountain top to ponder the 

origin and fate of the universe. This creates 

a mythos of the astronomer-as-priest. 

Secondly, there is the impression left by the 

machinery used at an observatory. The 

telescopes are huge chunks of steel and 

glass that weigh hundreds of tons, and yet 

can be moved by the energy contained in 

flashlight batteries. These telescopes have 

mirrors that weigh thousands of pounds but 

are ground so smooth that they are accurate 

to millionths of an inch. All of t h i s 

machinery is used to hold a re f lect ive 

surface of aluminun only a few atoms thick 

in a perfect parabola. The truth is that all 

the hundreds of tons of steel and glass are 

used to hold up a mere ounce or so of 

aluminum. Therefore an observatory is a 

precision instrument, built to exact 

specifications. Third, an observatory is 

involved in a very real sense in space 

exploration. This opens the possibilities of 

the images of space and the future. The 

images of space are today an integral part 

of everyday life. One has only to look at the 

popularity of such movies as Star Wars and 



Alien, or the explosive growth of science 

fiction literature to realize that the future 

and mankinds future in space are part of the 

public's conciousness. All these things, the 

idea of space exploration, the perfection and 

precision of machinery, and the spiritual 

aspects of the quest for knowlege should be 

expressed by this project. 

Another aspect of the design of an 

observatory has to do with advances in 

technology. This Telescope, the National 

New Technology Telescope, is, as its name 

implies, dependant on new technologies that 

did not even exist only a few years ago. 

Computer advances, spin cast mirrors, and 

fiber optic technology have all had a 

tremendous effect on how observatories 

will be built and how they operate. This is 

an opportunity to express advances in the 

technology of the observatory by using 

advanced technologies in the building that 

house the telescope. In the past few years 

advances in such materials as carbon fiber 

epoxies, ultra high strength concrete, silica 

insulation like the heat shield on the Space 

Shuttle, and photovoltaic systems hold the 

promise of revolutionizing architecture. 

This facility should make every use of these 

new technologies to compliment and express 

the advances in the technologies of the 

observatory. In addition, the next ten years 

hold promise of even greater advances in 

technology. Such things as superconductors, 

artificial intelligence and advanced 

communications hold promise of tremendous 



changes in society. This facility should be 

sensitive to the possible advances 

technology could bring about. 

Images of the Future 

Since an observatory can express a 

society's ideas about space and the future, 

it is a good idea to examine some of the 

images that society has of the future. 

Artists, writers, architects, and film 

makers all portray images of what they 

think a possible future could be like. In 

some ways these works of fiction of fancy 

can have an effect on the very future they 

are portraying. 

H.R. Giger 

One of the most interesting and 

controversial artists who portray an image 

of the future and technology is H.R. Giger. 

He is an Austrian whose works have a 

chilling, alien feel to them. His work 

combines mechanical forms with organic 

ones in a biomechanical style the artist 

calls "necronomicon." His work has been 

seen on Debbie Harry's albun "Koo Koo" and 

has been displayed in several galleries in 

the united states and europe. However, his 

most famous work is undoubtedly his 

artwork and design for the movie "Alien." 

Here, his sensuous curved forms blend from 

the mechanical to the organic and back. 



violating all earthly preconceptions of self 

and artifice. This is without a doubt one of 

the reasons for the lasting impression the 

movie leaves on its viewers. The aesthetic 

is so utterly non-human, so alien, that it 

truly causes one to question preconceptions 

about technology and alien encounters. So 

many times in science fiction and science 

fact the inhabitants of space outside the 

earth are given human qualities, n̂ 

personality if not in appearance. Gigers 

artwork demonstrates that aliens, by their 

very definition, would look, act, and think in 

ways totally unlike humans. For example, in 

the movie the dead pilot of the abandoned 

alien ship blends literally into the 

machinery around him. To us this makes no 

sense. This is the whole point, it makes no 

sense to us. 

Lebbeus Woods 

Another visionary who dares to 

envision the future is an architect named 

Lebbeus Woods. When not making other 

architects work look good. Woods is a 

visionary who explores where architecture 

might end up in the future. He has freed 

himself to challenge conventional ideas 

about what architecture and the city are. 

His series of drawings entitled "Centricity" 

are one product of his quest to leap 

beyondconventional thought. In these 

images of an urban landscape, whether on 



Earth or not, the viewer is removed from 

what is known (or more importantly from 

what he thinks he knows) about how 

buildings and cities are put together. This 

comes about from his belief that 

architecture should echo the new 

Einsteinian science. The connections defy 

conventional ideas about how architecture 

should be, expressing instead that 

architecture should be like the theory of 

relativity, relative. In this vision there is 

no underlying all powerful aesthetic. 

Instead, the buildings relate to each other 

by their science, their technology, and the 

fact that here is where people live and play 

out their lives. These images are a vision of 

the everyday, the vernacular af a way of life 

different from ours today. 



al¥SDS 



Land cost: Land is provided by Federal 
Government. The Site is part of a science 
preserve. 

Foundations 

Floors 

Superstructure 

Roofing 

Exterior Walls 

Partitons 

Celing 

Mechanical 

Plumbing 

Electrical 

Wall Finishs 

Conveying 

$ 20.00 sq. ft. 

$ 1.00 sq.ft. 

$ 60.00 sq. ft. 

$ 5.00 sq. ft. 

$ 7.00 sq. ft. 

$ 1.00 sq. ft 

$ 2.00 sq.ft. 

$ 20.00 

$ 20.00 

$ 25.00 

$ 7.00 

$ 8.00 

sq.ft. 

sq.ft. 

sq.ft. 

sq. ft 

sq. ft 

Communications 

Site Work 

$ 15.00 sq. ft 

$ 10.00 sq. ft. 

Total - Building w/o telescope: $201.00 sq. 
f t . 

Telescope cost 

Building cost 

Fees, permits 

Carrying costs 

Architects fee 

6% 

9% 

5% 

$80,000,000 

$ 8,040,000 

$ 5,282,400 

$ 7,923,600 

$ 4,402,000 

Total: $105,648,000 

Project/Building ratio: 1.6 
Total Project Budget: $169,036,000 

Income multiplier: 75 
Required income: $2,253,824 per year 



Time available: 3066 hrs. night/year 

Income required per hour: $735.10 

If used during the day for Infrared observing 
the time available is 6132 hrs. per year. 
Income required is $367.55 per hour. 
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