
JANUARY / FEBRUARY 2002    $4.95

T H E  M A G A Z I N E  O F  T H E  N A T I O N A L  S P A C E  S O C I E T Y

t o  t h e  s t a r s

September/October 2002 � $4.95

DIVERSITY ISSUE:
it’s not your father’s 

space program anymore!

DIVERSITY ISSUE:
it’s not your father’s 

space program anymore!

Rockets Rising 
in the East

Uncle NASA 
Wants You!

Booking a Room at
the “ET” Hotel

Russia’s Rocketry
Nostradamus

Rockets Rising 
in the East

Uncle NASA 
Wants You!

Booking a Room at
the “ET” Hotel

Russia’s Rocketry
Nostradamus



Now More Than Ever:
Sharing Our Vision of a Spacefaring Society
NSS Members and Chapters across the U.S. and around the world will make our voices
heard during World Space Week 2002.

JOIN THE NSS LETTERS-TO-THE-EDITORS CAMPAIGN
and you could WIN A TRIP TO ISDC2003!
Grand prize: A trip to the International Space Development Conference in San Jose on Memorial Day weekend
2003—full registration, 3 nights hotel and up to $400.00 to for roundtrip airfare. An $800.00 value! At least 50 addi-
tional prizes will awarded, including VHS or DVD copies of Tom Hanks’ award-winning HBO miniseries From the
Earth to the Moon and copies of Buzz Aldrin’s latest novel The Return.

Each NSS Member who submits an appropriate letter or email
promoting human settlement of space to a “Top 25” newspaper, a
magazine or their local newspaper (copy received by NSS
Headquarters no later than 31 October 2002) will have their name
entered in the drawing. 

Each NSS Member who submits a letter or email that is published by
the intended newspaper or magazine will have their name entered in
the drawing four additional times.

Letter or email must include a reference to World Space Week, an
appropriate message promoting human settlement of space, along
with name, address, telephone number and email address.

A random drawing of all names will be conducted after 5:00 p.m.
Eastern Standard Time on 31 October 2002.

Winners will be informed by telephone or email before having their
names being published on the NSS Web site and in the November/
December edition of Ad Astra.

If chapters are submitting a letter, they should include a list of NSS members who signed their letter so that each of
the individuals will be entered in the drawing.

Copies of correspondence must be sent by email to NSSPublicAffairs@aol.com. 

For more details, watch the NSS Web site at http://www.nss.org/





Are we alone?

Our mission is to explore, understand
and explain the origin, nature, prevalence
and distribution of life in the universe...

and we can’t do it alone!

SETI Institute - 2035 Landings Drive - Mountain View, CA 94043 - phone (650) 961-6633 - fax (650) 961-7099 - www.seti.org     
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M O D U L E S a

In this special issue of Ad Astra we look across the many different space pro-
grams of the world, and in our lead article the new faces that are making a real
difference in the development of space science and engineering. So commonly,
we think of space as being a common series of “faces,” many often in the news
and public eye. But away from the glare of publicity, thousands of people all
across the country—and the world—are laboring to craft goals and scientific
objectives for everything from searches for extra solar planets, to experiments
aboard the space station, to new technologies that may someday send us back
to the Moon, and onward to Mars—destinations in space that are in fact our
destiny to reach.

For today’s young people, a career in the space field would mean excitement,
learning, personal and professional growth, and above all the opportunity to
make a contribution to humanity that could make a profound difference in the future lives of
generations to come. We at the National Space Society hope that this issue will help stimulate
some career-planning efforts of our readers, and also focus our attention to the trans-national
character of space exploration. The search for life in space knows no international borders or
boundaries. No cultural biases or restraints. Space is truly for every nation and people, a tool to
enhance the quality of life itself, and help us answer the age-old questions: what’s it all about?
And why are we here?

Ad Astra!
Kirby Ikin

Some 45 years ago on 4 October an object the size of a beach ball was blasted into
Earth orbit by a ballistic missile. Speeding aloft from a secret base in the Ural
Mountains, the tiny craft, carrying only a radio receiver and no scientific instru-
ments, opened an age of exploration the world had never before seen.

That craft was called Sputnik 1; the date 4 October 1957. It was the dawn of
the Space Age. And that age is with us still. Although you might not know that.
Today the dominant space program of the world, unlike that which existed on
that October Friday 45 years ago, belongs to the United States. By budget,
resources, infrastructure and character the American space effort is an extraordi-
nary achievement. In its stable of launch vehicles are the world’s most reliable
boosters and only reusable space vehicle. Aloft in space today is the only perma-
nent space station ever assembled by humans. Its scientific probes have begun to reveal the hidden
mysteries of Mars, a process that will take decades and require the landing of human field geologists
to complete. Inside the civil and military space research laboratories across the nation new tech-
nologies for advanced space vehicles are under design and preliminary development. Together, both
civil and military space accounts for more than $30 billion in annual spending, a sum that dwarfs
the space expenditures of any other nation on Earth. There is but one dark cloud hanging over the
U.S. triumph in space.

It isn’t going anywhere.
There are many extraordinary pieces but not a whole.
We have shuttles, and stations, and satellites, and probes. But no central organizing principle.

Nearly five decades after all of this space exploration effort began, no one single rationale has
been established that pulls all of these disparate elements together. The last time that happened was
25 May 1961. The goal, landing humans on the Moon, was announced that day, and achieved less
than nine years later.

One down.
Next?
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Today, we are in need of a central goal to
restructure and in fact reinvigorate human space-
flight. That is, a goal first.

Then money.
But at the beginning, we need to take the

research racks of the International Space Station,
and the research spaces in the laboratories on
Earth and direct them all to a single priority.

So, what should that priority be?
Sending a geologist to Mars.
Perhaps by way of the Moon, perhaps not.
A full exploration of the Martian environment

and what has happened to its water and atmos-
phere across the eons. In its initial stages this will
not require more money, at least not much more.

What it will do is serve as a focus. And that focus,
and an unleashed U.S. space industry, will slowly
shake out and define what architecture will be best
needed to accomplish this goal, and on what prac-
tical timetable.

Impossible you say?
Well, just imagine how far away the Moon

looked on 4 October 1957, a tranquil Friday
here in Washington. We got there in less than a
decade, and there are six American flags up there
to prove it.

We did it once because we had a goal.
It is time—past time—to have another one.
Ad Astra!
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ODYSSEY UNVEILS VAST

SUBTERRANEAN ICE OCEAN

ON MARS

The latest findings from the newest

visitor to the Red Planet, NASA’s

Mars Odyssey spacecraft, confirm

that Mars’ dry exterior may hide vast

underground ice oceans. For many

years scientists have speculated that

near-surface water existed on the

Red Planet. Now, measurements by

Odyssey’s gamma-ray and neutron

spectrometers, which detect the

hydrogen present in water ice, have

confirmed initial estimates showing

enormous quantities of buried treas-

ure lying just beneath the surface of

Mars —enough ice to fill Lake

Michigan twice over. “This is really

amazing,” said William Boynton, prin-

cipal investigator for Odyssey’s

gamma ray spectrometer suite. “This

is the best direct evidence we have of

subsurface water ice on Mars. We

were hopeful that we could find evi-

dence of ice, but what we have found

is much more ice than we ever

expected.” 

The ice probably accounts for

just a few percent by mass of the

surface of Mars, but covers a vast

area that stretches from the frozen

southern polar cap northward to

about 60 degrees south latitude. And

that may be just the “tip of the ice-

berg.” Researchers suspect the

same subsurface deposits exist in

the northern hemisphere, but cannot

confirm it until later this year due to

the Martian winter. “The signature

of buried hydrogen seen in the south

polar area is also seen in the north,

but not in the areas close to the

pole,” said William Feldman, princi-

pal investigator for the neutron spec-

trometer. “This is because the sea-

sonal carbon dioxide (dry ice) frost

covers the polar areas in winter. As

northern spring approaches, the lat-

est neutron data indicate that the

frost is receding, revealing hydro-

gen-rich soil below.”

The artesian deposits are

believed to consist of ice mixed with

dirt, dust and rock that form the top

one-meter of the planet’s surface. The

ice-rich layer is about 60 centimeters

beneath the surface at 60 degrees

south latitude, and approaches within

about 30 centimeters of the surface

at 75 degrees south latitude.

However, a porous layer of rocky rub-

ble more than a kilometer thick could

trap still more water ice particularly in

the polar regions. 

The Mars Polar Lander was slat-

ed to touch down in exactly the right

spot to discover the ice deposits, but

the ill-fated probe crashed into the

icy terrain in December 1999.

Several new landers will visit Mars

over next few years—NASA’s twin

Mars rovers and ESA’s Beagle 2—

but none are targeted at the region

where ice may exist. However, the

dramatic discovery of subsurface ice

may guide the selection of future

landing and exploration sites on

Mars, and may suggest areas to look

for evidence of past life. 

The discovery of potentially vast

deposits of water ice close to the sur-

face on Mars could also breath new

life into plans to send humans to

explore the Red Planet. Artesian ice

deposits close to the surface could

provide water for life support and

hygiene for astronauts plus serve as

the raw materials for rocket fuel.

Simple solar-powered techniques

could break water down into hydro-

gen and oxygen. Astronauts could

breathe the oxygen and the hydrogen

could be used for rocket propellant or

combined with carbon from Mars’

atmosphere to form methane, another

potential rocket fuel. In the wake of

the icy discovery, Russian space offi-

cials have proposed an ambitious

project to send a six-person team to

Mars by the year 2015.

NASA GETS TO BOTTOM OF

EUROPAN OCEAN

New results from NASA’s aging

Galileo spacecraft suggest that get-

ting to the bottom of any ocean on

Jupiter’s moon Europa will be no

easy task. Images snapped by

Galileo during flybys of the Jovian

moon indicate that the crust of ice

covering the putative liquid ocean is

at least 19 kilometers thick—much

too dense for any lander to burrow

through to find what lies beneath.

Scientists have ranked Europa

along with Mars as a place where

life, past or present, might exist in

the stygian depths. But if the new

estimates for the ice crust hold,

plans to drill through the ice and look

for life may have hit an iceberg. “It

raises challenges for future planning

but it doesn’t end the debate over

MISSION
CONTROL

spacebeat
BY JOHN KROSS

unconventional space
BY TAYLOR DINERMAN

what’s up
BY ASTRO-USU
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whether there is life on Europa. It

still requires us to go there,” said

Paul Schenk of the Lunar and

Planetary Institute. 

Although the dense crust poses a

challenge, the thickness of the shell of

ice does not rule out Europan marine

life. Organisms survive at the bottom

of the Earth’s oceans without sunlight,

using chemical energy. “We know that

life can evolve into almost any niche in

the environment,” said Schenk. “What

we don’t know is where it starts. Could

it have started at the bottom of the

ocean on Europa? We don’t know. If it

did, then it would be perfectly happy

there right now,” he added. The key to

cracking the puzzle—along with the

ice—is to find the right landing site,

which will require reconnaissance

missions before sending a lander to

the Europan surface.

NEWFOUND PLANETARY SYSTEM

HAS “HOMETOWN” LOOK

Astronomers have discovered a plan-

etary system around another star

that is similar in scale to our solar

system. After 15 years of observa-

tion, the world’s premier planet-

hunting team has finally found a

planetary system that has a “home-

town” look. Astronomers had found

Jupiter-like planets around other

stars before. But they were all very

close to their parent suns (“hot

Jupiters”) and their orbits were

eccentric—not circular. The new-

found planet orbits the star 55 Cancri

at 5.5 AU, comparable to Jupiter’s

distance from our Sun, and its slight-

ly elongated orbit takes it around the

star in about 13 years, which is sim-

ilar to Jupiter’s orbital period. 

The same star system, located in

the constellation Cancer, was already

known to have one planet, but that

gas giant whipped around 55 Cancri

in just 14.6 days at a distance of only

0.1 AU. “All other extrasolar planets

discovered up to now orbit closer to

the parent star, and most of them

have had elongated, eccentric orbits,”

said Geoffrey Marcy, co-discoverer of

the Jupiter-like planet. But the “new

planet orbits as far from its star as our

own Jupiter orbits the Sun.”

A detailed look at the observa-

tions suggests that there may be

more objects orbiting 55 Cancri

because the two known planets do

not explain all the data. One possible

explanation is a Saturn-mass planet

orbiting the star, but detailed calcula-

tions show that an Earth-sized planet

could also survive in a stable orbit

between the two gas giants. Spotting

Earth-like planets is a stated goal of

NASA’s Origins Program. “The exis-

tence of analogs to our solar system

adds urgency to missions capable of

detecting Earth-sized planets—first,

the Space Interferometry Mission

and then the Terrestrial Planet

Finder,” said Charles Beichman, the

chief scientist of the Origins Program. 

TOO CLOSE FOR COMFORT

The Earth has been in the cosmic

crosshairs of asteroids and comets for

eons, and just missed a close

encounter of the worst kind last sum-

mer. An asteroid about the size of a

football field made one of the closest

known approaches to Earth on June

14, zooming by just 119,229 kilometers

away, less than a third of the distance

to the Moon. It is only the sixth time an

asteroid has been seen to penetrate

the Moon’s orbit, and this fellow trav-

eler was by far the biggest space rock

to do so. What worried some

astronomers, though, is that the object

was only detected several days after

its near miss. Astronomers from the

Royal Observatory in Edinburgh later

calculated the orbit of the asteroid and

concluded that it came out of the Sun

and was impossible to detect until one

hour after skimming by the Earth. 

The space rock only had a diame-

ter of 50-120 meters, which is quite

small by asteroid standards, but was

traveling at over 10 kilometers a sec-

ond. An impact from such a body

would have caused local devastation

similar to that which occurred in

Tunguska, Siberia, in 1908, when

2,000 square kilometers of forest

were flattened. “Our ever increasing

observational capacity is now detect-

ing these close shaves from small

objects,” said Benny Peiser, of

Liverpool John Moores University,

UK. “The probability is actually quite

high that a Tunguska-sized object will

hit us in our lifetimes,” he added.

ASTRONOMERS FIND FOUL

WEATHER ON BROWN DWARFS

For the first time, researchers have

observed planet-like weather influ-

encing objects outside our solar sys-

tem. A team of scientists from NASA

and UCLA has found cloudy, stormy

atmospheres on brown dwarfs—

objects that are less massive than

stars but have more bulk than giant

planets like Jupiter. “The best analo-

gy to what we witness on these

objects are the storm patterns on

Jupiter,” said Adam Burgasser, an

astronomer at UCLA. “But I suspect

the weather on these more massive

brown dwarfs makes the Great Red

Spot look like a small squall.” 

Astronomers expected brown

dwarfs, like most objects in the uni-

verse, to grow steadily fainter as

they cool. However, some brown

dwarfs brighten briefly as they cool

down because of their bizarre

weather patterns. While most

astronomers consider brown dwarfs

to be “failed stars at best,” they are

still hot enough for iron and silicates

to vaporize. But, as the brown dwarfs

cool, these gases condense to form

clouds. When the clouds are

whisked away by storms, bright

infrared light from the hotter atmos-

phere beneath the clouds escapes,

accounting for the unusual brighten-

ing of the brown dwarfs.

“The model…matches the char-

acteristics of a very broad range of

brown dwarfs, but only if cloud clear-

ing is considered,” said Burgasser.

“While many groups have hinted that

cloud structures and weather phenom-

ena should be present, we believe we

have actually shown that weather is

present and can be quite dramatic.”a

The asteroid threat grows.
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Condi Rice is, without doubt, one of

the two or three best qualified for-

eign policy experts in America. She

speaks fluent Russian and German,

and can handle herself pretty well in

French. Her understanding of Euro-

pean and Eurasian geopolitics is

unmatched by anyone in her position

in more than three decades. While

she is a relative newcomer to the

swamps of Middle East policy, so far,

she, and the administration she

serves, have done pretty well—or at

least it looks that way from here. 

Recently, she has been handed

the role of revising America’s

National Space Policy, beginning

with those parts that deal with space

transportation and remote sensing.

As the head of the National Security

Council, she naturally understands

the importance of Space Activities

for U.S. military operations and for

the Intelligence community. How-

ever, she has now been handed the

job of reconciling all the varied

groups and institutions who are

affected by “Space Policy.” She will

soon understand the very difficult

strategic , scientific and political

context in which she will have to

work. She will have to consider more

than just new rockets and satellites. 

Keeping NASA and the Pentagon

working more or less together while

satisfying the Planetary Society and

its “Off To Pluto” campaign, and

those who want a space-based mis-

sile defense, as well as those, like

Congressman Nick Lampson (D-TX),

who want NASA to follow the

President’s father’s goals, “Back to

the Moon and on to Mars,” is proba-

bly impossible. The review will be

shaped by the constraints of OMB’s

planned budgets, and by projections

and estimates of how much or how

little the economy will grow over the

next ten years. These plans and pro-

jections will be heavily revised by

Congressional actions. This will hap-

pen no matter which party controls

the House and Senate.

As part of the review, she may

want to consider adding a section on

“unfunded priorities,” just like the

military services do when they want

to give their congressional allies

guidance on what they would ask for

if their budget plans allowed them

to. There are always ideas and mis-

sions that NASA would like to pur-

sue if only it had the money. 

This puts the question of how and

when to replace NASA’s Space Shuttle

right in her lap. Her recommendations

to the President will not only shape

America’s ability to access space for

the next couple of decades, but it could

enhance or destroy the U.S. position as

the world’s primary space power. If the

administration sticks with current

plans to prepare the technology and

make a final choice on the design for a

new national space transportation sys-

tem in 2006, the orderly process NASA

and its contractors have been follow-

ing will continue. 

In all likelihood, this will lead to the

a second generation RLV based on one

of the Two Stage To Orbit designs now

being worked on by Boeing, Lockheed

Martin and the Orbital Sciences,

Northrop Grumman team. These con-

cepts do stretch the state of the art

somewhat. They are very much on the

“bleeding edge,” however, they are not

revolutionary and will probably not lead

to any major leaps forward in either

space commerce or in the military uses

of space. They will fulfill NASA’s limited

goals for the second Generation RLV:

safety, reliability and a cost per pound

to Low Earth Orbit (LEO) of less than

$1,000 ( FY2000) dollars a pound. 

While NASA says that the new

system should be ready to begin

operations in 2012, a date of 2015 is

more likely. There is some evidence

that the space agency is planning to

be able to continue flying the Shuttle

until 2020. This is a wise precaution,

but the fact that they are making

these plans shows a certain lack of

confidence in the SLI process. 

However, to fit the TSTO design

into the outyear budget plans is not

going to be easy. There is a well

understood tendency to “lowball”

cost estimates in order to make the

numbers look good so that the

Administration can claim that they

are going to balance the budget,

save Social Security, put two chick-

ens in every pot and all the other

things that political leaders promise

to do. When it comes to large-scale,

cutting edge technology projects this

has, in the past, led to huge cost

overruns and so on. The International

Space Station’s cost was always

going to be much more than either

the Clinton Administration or

Congress let on. The sad thing was

the way in which this useful fiction

got in the way of sound management

practices. Expensive projects that

are obviously necessary are mas-

saged through the political system,

leaving the people who must run

them with incompatible sets of

requirements and budgets. 

CONDOLEEZZA’S
NEW PROBLEM

BY TAYLOR DINERMAN

M O D U L E S a
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It will take considerable political

courage to tell both OMB and the

Congress that this is probably going

to cost $20 billion over the next ten

or fifteen years and will end with an

adequate Shuttle replacement, but

not one that will revolutionize the

economics of the solar system. The

2nd generation design is going to be

a good solid step on the way to rev-

olutionary change but will be in and

of itself a “leap ahead” disruptive

technology. Given the need for crew

safety and system reliability there is

no reason to expect NASA to come

up with something radical. 

However, the TSTO system that

would emerge from this process

could become the basis for a much

better vehicle. Just as the Shuttle

has improved its performance and

reliability since it first flew in 1981, a

TSTO could be improved over time

until it truly fitted the requirements of

a commercially viable new set of

space markets. A military version of

the vehicle would evolve into some-

thing adaptable to the military’s vari-

ous missions. 

Today, both Boeing and Lock-

heed Martin have designs that could

become part of both a TSTO system

and, before that, could be used as

Liquid Fuel Flyback Boosters (LFFB) for

the Shuttle replacing the Solid Rocket

Boosters currently used to provide

about 80% of the Shuttle system’s

total thrust. The use of such boosters

would lead to a fairly smooth transi-

tion between the Shuttle as it exists

today, and a future TSTO. If this were

to be done, it is also likely that the

costs of getting to orbit would only be

marginally reduced. 

Some astute observers feel that

even a highly advanced TSTO system,

if built under the current rules, regu-

lations and philosophy, would neither

be significantly more reliable nor

cheaper. Airliner-like operations need

airliner-like design principals and that

will mean that the design teams will

have to conduct a ruthless search and

destroy mission against as many sin-

gle point failure problems as possible.

Improving safety and redundancy, as

well as increasing the redundancy of

the vehicle’s systems, structural

weight will have to be added . 

Naturally this will challenge the

design teams to stay within the

required Mass Fraction. 

For an orbital vehicle, this means

that the structure, engines, payload,

etc., must weigh no more than 10% of

total vehicle weight leaving 90% for

fuel. Expendable rockets get around

this problem by throwing away

stages, essentially by feeding expen-

sive bits of machinery to the fish. The

essence of an RLV can be summed up

in the phrase, “everything goes up

and everything comes back.” This is

what makes RLVs so hard to build. 

The potential system requires

that as many as three separate

designs be built and tested before an

item becomes “operational.” 

This process leads to the delays

and stretch outs that increase costs

and frustrate the efforts of the indus-

try’s best and brightest. In other

industries, such as computers, new

products, ones that are just as com-

plex as a rocket or RLV, are built and

marketed in months rather than

decades. The commercial aircraft

industry is able to produce at least

some new versions of the major

Boeing and Airbus models every

year. New versions of rockets seem

to take at least eight or nine years to

develop.

Since NASA cannot, for good rea-

son, respond to normal marketplace

incentives, a new type of carrot

should be dangled in front of

America’s space agency. The Moon

and Mars are the institution’s long

term goals. If the President and

Congress were to agree on a policy

which said that when NASA truly

reduced the cost of safely and reliably

getting to orbit, from $10,000 dollars

a pound to $600 or less, then they

could begin work on going back to the

Moon and building a permanent

manned Moonbase. When they cut

the cost to $100 or less, then they

could begin work on a trip to Mars. 

Until those goals are reached,

NASA will have to content itself with

the International Space Station and

unmanned probes. The excitement

and glory of sending the next batch

of humans beyond low earth orbit

should belong to NASA and to

America. If China, or another power,

were to build a Moonbase while the

US was still arguing about TSTO

architecture, the political shock

would be huge. After Sputnik,

President Eisenhower’s approval

number dropped 20 points. It is at

least arguable that Nixon lost the

1960 election based on the “Missile

Gap” issue, an issue which had both

military and civilian components.  

As it stands, there has been little

hope that the government will, in the

absence of some major crisis, com-

mit the money and political capital

needed for these ambitious projects.

Fewer and fewer people have been

willing to risk their careers on the

chance that the U.S. will send people

back to the Moon. A logical set of

goals that would open space to

affordable exploration and exploita-

tion will attract the talent to make it

happen. Men and women, who com-

bined risk taking with a dedication to

excellence, took America to the

Moon in the sixties. If NASA is to

survive as the world’s preeminent

leader in human space travel, it must

be given a doable mission and the

resources to accomplish it. 

A policy that would require

NASA to reduce launch costs and

then head out for the Moon and

beyond, combines practicality and

logic on the one hand, and idealism

and ambition on the other. It would

be saleable to Congress and the

American people because it would

not demand any funds from them

until the costs had verifiably come

down. 

NASA needs an increase in its

budget, but it should only get it after

it has management and cost prob-

lems under control. Then, an increase

on the order of one billion dollars

would be in order for the FY ’04 or ’05

budgets. That increase should be,

first of all, dedicated to upgrading the

agency’s infrastructure. Only then can

NASA be considered ready for the

challenge of a return to the Moon,

and then, “on to Mars.” a

mission control unconventional space
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WHAT’S UP?
BY ASTRO USU
Name Date Launch Launch Period Incl Apogee Perigee

2001 Vehicle Site (min) (°) (KM) (KM)
Spot 5 4 May Ariane 42P Kourou 101.4 98.8 826 825
Aqua 4 May Delta II Vandenberg 98.3 98.2 687 673
Direct TV 7 May Proton K Baikonur 1436.1 0.1 35799 35775
Hai Yang 1 15 May Long March 4B Taiyuan 100.7 9879 794 793
Feng Yun 1-4 15 May Long March 4B Taiyuan 101.9 98.7 885 811
Ofeq 5 28 May Shavit Palmachin 96.0 143.5 770 369
Cosmos 2389 28 May Cosmos 3M Plesetsk 104.8 82.9 1017 950
Intelsat 905 5 June Ariane 44L Kourou 1436.1 0.1 35799 35776
Endeavour 5 June STS 111 KSC 91.9 51.6 388 348
Express A 1R 10 June Proton K Baikonur 1436.2 0.2 35795 35783
Galaxy 3C 16 June Zenit 3SL Odyssey 1432.3 0.2 40238 31186
Iridium 20 June Rokot/BrizKM Plesetsk 98.2 86.6 675 668
Iridium 20 June Rokot/BrizkM Plesetsk 98.2 86.6 675 668
NOAA-M 24 June Titan II Vandenberg 98.8 101.2 823 807
Progress M46 26 June Soyuz-U Baikonur 92.4 51.6 396 385

May 2002

4 May: An Ariane rocket carrying two payloads blasted off as part of
the sophisticated French commercial observation satellite SPOT series.
The launch took place from the European Space Agency’s launch pad,
with the main SPOT-3 payload carrying cameras able to identify objects
with amazing clarity and detail.  The commercial satellites have a
broad range of capabilities, including cartography and property
advancements as well as the ability to monitor environmental threats
and natural disasters.  The additional payload included in the launch
was a small trial satellite, IDEFIX, whose lifetime is only 25-60 days.
IDEFIX’s purpose is to help amateur radio users to standardize their
tools.  In 1986 the first SPOT satellite was launched; it subsequently
demonstrated its value by photographing the Chernobyl disaster.  

The NASA Aqua satellite launched from Vandenberg Air Force
Base aboard a Delta II rocket carrying JPL’s Atmospheric Infrared
Sounder instrument. The sounder will allow scientists to improve
weather forecasting and to monitor anomalies in the Earth’s cli-
mate. As the name entails, the Aqua satellite serves to study the
Earth’s water system and includes six state-of-the-art instruments
to observe Earth’s oceans, atmosphere, land, ice flows, snow
packs, and vegetation.  It will also aid scientists to determine if the
changes to the Earth’s climate are causing changes to its water
cycles.  The Aqua launch is a major milestone for NASA to learn
more about the Earth and its changing climate.  
5 May: Mark Shuttleworth, the South African space tourist,
returned to Earth following his 10-day space adventure.  The 28-
year old millionaire journeyed to the International Space Station
(ISS) and called the trip “magical.”  Russian space officials regard
space tourism as a lucrative means by which funding will continue
for space pilot training.  Shuttleworth and his Russian crewmem-
bers carried out experiments on the ISS to find a vaccine against
fatal HIV and performed assessments of ocean existence. 
7 May: A US Direct TV telecommunications satellite blasted into
orbit aboard a Russian Proton-K rocket from the Baikonur
Cosmodrome.  The satellite will allow subscribers in the Americas
to receive a direct signal from the satellite.  The satellite will be
used mostly to provide Spanish language programming, and will
also provide extra broadband and television coverage in chosen
areas.  Direct TV now has seven satellites in orbit.  

15 May: Two satellites—a Fengyun-1D meteorological satellite and
a Haiyang-1 marine surveying satellite—launched into space aboard
a Long March 4 rocket from the Taiyuan Satellite Launching Center.
The weather satellite will increase weather predictions and observa-
tion potential.  The objectives of the marine surveying satellite are to
study flooding and other environmental occurrences.  The launch is
the 25th consecutive victorious Chinese launch since October 1996.  
28 May: The Ofek-5, a new Israeli spy satellite, launched success-
fully on a Shavit rocket from a missile base south of Tel Aviv.  The
launch will exhibit Israel’s advanced missile capabilities during a
period when Mideast tensions are at their height.  

The Russian Kosmos 3-M rocket blasted off from the Plesetsk
military space center.  The rocket carried a military satellite.  
30 May: The launch of shuttle Endeavour was delayed due to after-
noon thunderstorms near the Kennedy Space Center.  The launch
was rescheduled for 31 May.  
31 May: NASA launch managers postponed the launch of the shut-
tle Endeavour again because of adverse weather circumstances.  

June 2002
2 June: For the fourth time, the shuttle Endeavour launch was
delayed.  Time was needed to replace a maneuvering thuster’s
defective valve.  The launch was reset for 5 June.  
5 June: The US-made Intelsat 905 launched aboard an Ariane 4
rocket on a satellite replacement mission.  The rocket blasted off
from Kourou and will become operational on 18 July as part of the
Intelsat satellite group.  The Intelsat satellite will provide televi-
sion, telephone, and Internet services for South America, Africa,
Europe, the Eastern U.S., and sections of the Middle East.  This
marks the seventh Intelsat launch this year.  

The shuttle Endeavour finally blasted off from the Kennedy
Space Center after weather and maintenance issues repeatedly
delayed the 12-day mission.  The focus of the mission is assembly and
repair of the ISS.  Crew members will transport a Mobile Remote
Service Base System to the ISS Mobile Transporter.  The mission crew
will also work on the Station’s gutters that work to collect space debris.  
10 June: The Russian Express A1P telecommunications satellite
launched successfully from the Baikonur Cosmodrome.  The satel-
lite will relay Internet and telephone information and will be uti-
lized to re-transmit radio and television line-ups.  

16 June: The Galaxy 3C satellite, riding aboard a Zenit 3SL boost-
er, launched successfully from the Odyssey Launch Platform that
floats on the equator in the Pacific Ocean.  The Galaxy 3C will sup-
ply communications services to the Americas without the use solar
concentrators, which on earlier versions of the spacecraft caused
the power supply to decrease.   
19 June: After an almost 15-day mission to the ISS, the US space
shuttle Endeavour returned to Earth, landing at Edwards Air Force
Base in California.  Stormy weather caused a two-day delay in the
return trip and prevented the shuttle’s re-entry by 48 hours.  Because
of the bad weather, an American space flight record grew.  Dan
Bursch and Carl Walz, members of the Expedition 4 crew, were in
orbit for 194 days.  The old record was set by Shannon Lucid, when
she stayed aboard the Russian space station Mir for 188 days.  
20 June: Iridium Satellite successfully deployed two spare satel-
lites from the Plesetsk Cosmodrome aboard a Rokot launch vehicle.
The two satellites meet with 12 existing spares already in orbit and
will improve the life of the global communications network.  
24 June: The Lockheed Martin-built NOAA-M meteorological
satellite was carried into space aboard a renovated Titan 2 ballis-
tic missile from Vandenberg AFB.  With the ability to actively work
for the science community, NOAA-M has a radio relay capability for
signals from individuals in trouble in the air, sea, or on land.

Due to apprehension about cracks in Columbia’s main propul-
sion system, NASA delayed the launch of the shuttle.  The cracks,
found on metal liners that help very cold propellant travel beyond
accordion-shaped bellows, may pose a safety issue. As a result,
Columbia is now slated to blast off in August.  
26 June: A small Progress freighter loaded with supplies and
equipment launched from the Baikonur Cosmodrome on its way to
the ISS.  The freighter is now the eighth to make the journey to the
ISS.  
30 June: After a guarded cross-country trip atop a Boeing jet, the
space shuttle Endeavour returned to the Kennedy Space Center.
Due to safety worries, the shuttle’s timing and course back to
Florida was confidential.a



THE LOW-DOWN ON AD ASTRA

To NSS Staff:

The Magazine Ad Astra gets better and

better looking. Remebering when we had

an embarrassingly flimsy newsletter (early

’70s), I am proud of the magazine now.

Great design, great editing, great material.

Many thanks and high regards. 

Hugh Downs

Letters to the Editor may be sent to:

Ad Astra Letters

600 Pennsylvania Ave., SE, Suite 201

Washington, DC 20003

Ad Astra reserves the right to edit

letters for clarity and length.
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FIN@L FRONTIER:

Diversity ^nd

Bobbie Fishman
Receptionist

JPL

Iam not a serious Star Trek fan. No dressing up,
no conventions, I can’t do the Vulcan greeting

salute and I really can’t say that I’ve watched many
of the latest iterations spawned by the original
1960s television show. But one thing I always
admired about Gene Roddenberry’s vision of “Star
Fleet” was that space exploration and humanity’s
future would be an adventure shared by everyone.
Back when the original program was airing in
1966-67, NASA was the real space program but
it was one that looked very different from the
multicultural bridge of the Enterprise. Aerospace
engineering and the astronaut corps were predomi-
nantly a white male culture. 

Nearly four decades later, today’s NASA is
arguably the most diverse agency of the federal gov-
ernment. Most of the current generation that com-
prises the NASA workforce grew up watching the
halcyon days of the Apollo program on television or
the first flights of the space shuttle. For many, while
they were fascinated and inspired by the space pro-
gram, it was difficult to picture themselves working
in, on, or for space.

NASA’s current diversity is reflected not just in
the myriad of jobs and programs but in the stories
of the people that carry on that work. They come to
work to explore the origin and evolution of the uni-
verse, to develop new technologies, organize huge
databases, fly into orbit, organize finances and
answer telephones. Every NASA field center is filled
with fascinating people whose personal journeys are
at times courageous and inspiring. The are the mul-
tihued threads that make up a rich tapestry but all
share a common bond—they love the work they
do. There are thousands of people that work for
NASA. This story provides but a glimpse of the
lives and careers of a few.

RECEPTIONIST TO THE STARS

Nestled into an arroyo at the base of the San
Gabriel Mountains, NASA’s Jet Propulsion
Laboratory looks more like a college campus than a
typical sprawling field center like those found in

Texas and Florida. But it is here that some of the
most cutting edge research and exploration in the
world (and off it) is conducted. If you visit or have
business to attend to—your first encounter with
JPL will probably be with a cheerful and enthusias-
tic receptionist named Bobbie Fishman. 

An African-American woman going through
divorce 23 years ago, Fishman was working in pro-
fessional development when the chance to work at
JPL presented itself. “I wasn’t very happy at the time
and frankly, my attitude toward men was rather
negative. But being here, with these wonderful peo-
ple changed my life,” said the exuberant reception-
ist. “Some of the most decent men in the world
work here and it really has been 23 years of the
most wonderful, incredible life.”

Fishman’s warm and positive attitude are neces-
sary attributes for someone who has to screen all
visitors to JPL. “It’s my job to greet and screen all
visitors to the lab,” she explains. “It really is exciting
because I’ve met people from every walk of life from
royalty to movie stars and school groups, scientists
and world leaders.” Fishman fondly recalls one such
episode that took even her by surprise. “It was back
in the 1980s and I was putting some lotion on my
hands when this man walked in. He just kind of
carried himself like he owned the place and when I
glanced at his name tag—lotion went everywhere
and I dropped a folder of papers all over the floor.”
The visitor was Neil Armstrong. During her tenure,
Fishman has also greeted such luminaries as Carl
Sagan, Nichelle Nichols (“Uhura” on the original
Star Trek series), Gene Roddenberry, James
Michener and more names than could be dropped
at the swankest Hollywood party! 

Active in all of JPL’s social affairs, Fishman has
served as a leader of the JPL campus community,
working as MC for their Arts and Crafts Fair and
has even written and performed in plays for the
community of scientists and engineers. During one
production of South Pacific, Fishman played Bloody
Mary and was particularly taken by the charming
leading man named Dick that she was on stage with.



Later her husband informed her that she had been
acting alongside the legendary physicist Richard
Feynmann. “That’s the wonderful thing about the
scientists here, especially the ones that I get to know.
They are so brilliant and I don’t understand half of
the stuff they do—but they take the time to explain
it to me. I’ve learned so much working here!”

THE WIZARDS OF PASADENA

Indeed, some of the brightest young minds in the
world are drawn to work at the famous laboratory
in the Southern California foothills. From here,
spacecraft like Voyager and Galileo, Viking and Mars
Odyssey have plumbed the depths of the solar sys-
tem. While the “golden age” of planetary explo-
ration was funded by the large budgets of the
Apollo era, a new breed of young engineers and sci-
entists is working on plans for future explorations
of the Moon, Mars and beyond. Two young Latino
men exemplify the interesting and exciting work
being done at JPL. 

Alberto Behar was a year-old infant when his par-
ents decided to leave Fidel Castro’s Cuba in 1967.
Members of the island’s Sephardic Jewish populace
that was unable to worship freely under the commu-
nist regime, Behar’s parents emigrated to Venezuela
for a year before coming to the United States. As a
child, Behar was fascinated by space. “When I was
about seven or eight, I wanted to be an astronaut,”
said Behar. “I checked out all of the books on space
I could at the library and that’s when I first remem-
ber learning of JPL. The Viking missions in 1976
really turned on my interest in space science.” 

Growing up in Florida, Behar was selected for a
special class in robotics in high school and then went
on to earn his BS in Engineering at the University of
Florida. With the goal of shooting for a NASA
career, Behar decided to attend Rensselaer
Polytechnic Institute. The New York College was
ranked as one of the top engineering schools in the
nation and a feeder program for NASA’s engineering
corps. Like many of his generation, fate took a hand
in the form of a national tragedy. Behar had hoped

to join an IBM-sponsored cooperative at the
Johnson Space Center in Houston but the program
was cancelled in 1987 while NASA was reeling from
the Challenger disaster. Finally, at the ripe age of 24,
Behar found himself a NASA employee when he
was picked up by JPL for Artificial Intelligence
work. “I was working on intelligent tutors but what
I really wanted was to go into robotics,” recalled
Behar. “After transitioning into the robotics group at
JPL, I went to the University of Southern California
to earn my Ph.D.”

Wanting to work on cutting edge research,
Behar returned from a year in Japan, a brilliant
postdoc looking for his next project when one of
the JPL managers he had worked with, Lonnie
Lane, gave Behar an exciting new direction. “He
told me, ‘I’ve got this thing for you—get a jacket’”
The next thing the young engineer knew, he was on
a plane bound for Antarctica. For three months,
Behar and his team worked in the closest environ-
mental analog to Mars that can be found on Earth.
His work on the Antarctic Ice Borehole Probe
Project helped to lay foundational work for future
sensor probes that might plumb the secret depths of
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NASA’s current diversity is reflected not just

in the myriad of jobs and programs but in

the stories of the people that carry on that work.

Every NASA field center is filled with fascinating

people whose personal journeys are at times

courageous and inspiring.



the Martian polar regions or unlock the secrets of
the frigid oceans on the Galilean satellite Europa.
His glaciological investigations will also be impor-
tant for the proposed mission to have a cryobot
with sensors to investigate the North Polar region of
the red planet in 2007.

While Alberto Behar is investigating the use of sen-
sors and robotics in extreme environments, a fellow
Hispanic scientist has been working with a team on
the cutting edge of supplying energy to future space
travelers as well as those of us who remain bound to
this planet. Thomas Valdez, a brilliant young chemical
engineer, has had a steady but unconventional path to
scientific renown at NASA. Like most of the persons
interviewed for this story, Valdez found his inspiration
at a young age. “I was in third grade on a field trip to
JPL when we got to see Columbia’s maiden flight back
in 1981,” said Valdez. “I remember thinking I wanted
to work at something like that.”

Good science educators who encouraged the
young Hispanic student in his inquiries and a
famous mathematics teacher laid the foundations
for his future in the space program. At Garfield
High School in East Los Angeles, Valdez found
himself enrolled in Jaime Escalante’s rigorous math-
ematics classes for three years. Escalante’s passion
for teaching Latino students was made famous in
the movie Stand and Deliver, starring Edward James
Olmos. “Mr. Escalante helped further my love for
science by helping me to see the deeper meanings of
my experiments in the data. He helped me in data
analysis and taught me discipline as a student.”

Valdez story is reminiscent of a famous
Hollywood actress who was discovered at a soda
fountain. He literally went from working at
McDonald’s to JPL overnight. “I was accepted into
a program that took students from underdeveloped
and represented minority communities and that
was a great opportunity for me. After receiving his
degree in material science from the University of
California at Irvine, Valdez has continued to work
at JPL and is currently pursuing his doctoral degree
from USC. With dogged determination he learned
from teachers like Escalante and his science teacher
Art Callahan, Valdez is the youngest person with
the most experience at JPL. He has turned his con-
siderable talents toward solving a problem that
could make space exploration more practical.

“I am working on a team of scientists and engi-
neers that are developing the next generation of fuel
cells,” explains the engineer. “They are called PEM
(Polymer Electrolyte Membrane) fuel cells.” Instead
of converting hydrogen and oxygen into water and

electricity like the fuel cells currently used by
NASA, the JPL’s new fuel cells convert carbon diox-
ide gas into methanol. The result is that both a
usable fuel and electricity are produced. “This has
tremendous implications for the future because you
eliminate the need (and cost) of having to take so
much hydrogen fuel with you and you are recycling
the waste gas (carbon dioxide) that is produced by
respiration.” In a recent demonstration for the
national media, the group demonstrated a cell
phone powered by PEM technology.

For Valdez, diversity has presented opportunities
rather than barriers to his success and he hopes to
inspire young Hispanic students to pursue careers
in science and technology. “In science, diversity is
our strength,” said Valdez “It seems like everyone in
the sciences is from different races and you hear lots
of accents and languages but the language of math
and science is universal and you are truly judged by
the quality of your work.”

A DIVERSE CENTER BY THE BAY

NASA’s Northern California field center, Ames
Research Center in Mountain View, is reflective of
the cultural diversity of the Bay Area. One of the
world’s most brilliant atmospheric scientists is cur-
rently working there and her tale is one of triumph
over the most precipitous of cultural barriers. As a
little girl growing up in Iran, Azadeh Tabazadeh was
fascinated by nature and particularly loved working
with her chemistry set. The instructions were in
German and she couldn’t understand them but by
studying diagrams and reasoning it out, she began
to conduct her first experiments. But under the
fundamentalist Islamic regime in power, her
chances of ever putting her interest and potential to
work were severely limited.

“It is disgusting, the oppressive way of treating
women in Iran,” said the Ames scientist. “But
opportunities are not there for men either. Not
many get to attend university.”

At 17 years old, Tabazadeh, her older brother
and cousin (who were about to be conscripted into
the war with Iraq in 1982) escaped Iran with a few
thousand dollars in cash. It was a journey her father
(who now resides in Torrance, California) was orig-
inally against because of the inherent danger. But by
car, motorcycle and foot the young Iranians escaped
with the help of smugglers over the mountains into
Pakistan. Eventually, they made it to the United
States and an opportunity for the young woman to
use her brilliant mind for the benefit of science.
After learning English, Tabazadeh’s dream came
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true as she found herself studying chemistry at the
University of California-Los Angeles.

Tabazadeh found herself under the brilliant tute-
lage of UCLA atmospheric chemist Richard Turco
and also met her future husband, who is currently a
civil engineering professor at Stanford. Tabazadeh was
immersed in studying one of the hottest areas of
atmospheric science, the mysterious ozone hole over
Antarctica. Her pioneering work on the phase
changes of particles at the molecular level helped to
unlock the secrets of the physics involved in the polar
stratospheric environment. Now the mother of two
young children, Tabazadeh balances the hectic life of
a young mother who also happens to be an award-
winning scientist at the cutting edge.

Ozone depletion and global warming are two of
the most serious environmental science issues con-
fronting NASA’s scientists, and along with Owen B.
Toon of the University of Colorado-Boulder,
Tabazadeh and her colleagues have made tremen-
dous strides in our understanding. Working mostly
at her computer, Tabazadeh has modeled mecha-
nisms that show, contrary to the claims of some,
that chlorine pumped into the upper atmosphere
by volcanic eruptions is washed out by precipitation
before it reaches the stratospheric ozone, indicating
that the phenomenon is most likely the results of
human industrial chlorine use. 

For her work, Tabazadeh has been awarded a
prestigious Presidential medal and recently received
the James B. Macelwane medal during a meeting of
the American Geophysical Union. Her colleagues
describe her as tenacious, stubborn and extremely
nice. She is also grateful for the opportunities she
has received in this country. “This is a great coun-
try,” said Tabazadeh. “The people in Islamic coun-
tries want to be like this but the education is not
there. It is very sad really.”

For one other NASA employee at Ames, making
sure that opportunities in math and science are avail-
able for youngsters in this country is a prime directive.
Sally Johnson is a community relations coordinator
whose many duties includes organizing VIP tours for
the center. During her tenure, she planned Ames six-
tieth anniversary party that traced the Moffett Field’s
roots back to its days as part of NASA’s precursor
organization, the NACA. She hosted President
Clinton and has had her picture taken with current
NASA administrator Sean O’Keefe. But political
luminaries and Hollywood stars are not what drive
Johnson; it is the underrepresented youth in her com-
munity that she actively seeks to draw into the NASA
culture of education and literacy.

“NASA encourages volunteerism,” said the
African-American woman. “I have been involved
with the National Coalition of 100 Black Women to
help bring young ladies into math, science and tech-
nology.” Johnson has helped a program to provide
scholarships for young girls in grades four through
six to attend Space Camp and other math and sci-
ence related activities. Ames is reflective of the
United States’ demographics as only four percent of
Ames employees are African-American. When look-
ing at the scientists and engineers, the figure drops
to two percent. This is not surprising when once
considers the culture of poverty that most young
black Americans grow up in. Other than Native
Americans, African Americans have the highest per-
centage of children growing up in poverty at a stag-
gering figure of 33.1% nationally. Johnson is not
only a role model for youngsters but also a person
who is working hard to create opportunities.

“I was working for the L.A. Unified School
District when I attended a Department of Defense
job fair,” as Johnson describes how she came to
work for the agency. “I was recruited by NASA and
have been here for 22 years. I love my work because
it is so fascinating and exciting. I get to meet foreign
dignitaries, celebrities, and people from all walks of
life. The most amazing thing is that the people that
work here are so talented in their private lives they
are multifaceted—multidimensional.”

While Ames no longer hosts a Space Camp,
Johnson is still reaching out to young people, espe-
cially African-American girls in her community. “We
are fund raising for scholarships to send youngsters
to math and science camps at places like Stanford
and Santa Clara University. I have always tried to be
involved and give back in my community.”

At the end of her busy days, Johnson reflects on
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the lot of a public servant working for a high profile
agency like NASA. “People tend to forget that gov-
ernment employees are just like them,” Johnson
mused. “It’s not about the money, it is about the
work that you do. I met the Minister of Science and
Education of Japan the other day and that was quite
a thrill. Once when William Shatner visited here the
scientists and engineers were like little kids in a candy
store. They were so excited by this man who isn’t a
scientist but who obviously is fascinated by them.”

DESKTOP EXPLORATIONS

For one little girl who grew up in Roanoke,
Virginia, watching Star Trek and Star Wars and
other portrayals of the Final Frontier led to an
interest in science at school and a lifelong passion to
learn more about space. Like so many, she dreamed
of becoming an astronaut, found that she probably
wasn’t best suited to wear a space suit and wound
up unlocking the mysteries of deep space from her
computers at NASA’s Goddard Space Flight Center
in Maryland. Beth Brown is the first African-
American woman to obtain a doctorate in astrono-
my, from the University of Michigan’s prestigious
Department of Astronomy. 

“I was the only black woman there at the begin-
ning and graduated in 1998,” said the Ph.D. “Where
I grew up in suburban Roanoke you really couldn’t
see the stars very well. I was in a summer program in
Junior High when we were taken to a small observa-
tory. I remember seeing M-57 (the Ring Nebula in
Lyra) and thinking ‘is this real?’” Brown pursued her
interest in college by studying Physics at Howard
University before ending up at Michigan. After serv-
ing a pair of internships at Goddard during her col-
lege days, Brown wound up as a NASA astrophysi-
cist with truly awesome responsibilities.

At Goddard, the National Space Science Data
Center is the permanent data acquisition and stor-
age facility for NASA’s space science missions. With
missions such as the Chandra X-Ray Observatory
constantly helping astronomers to revolutionize
their understanding of everything from Black Holes
to colliding galaxies, the job of maintaining and act-
ing as a bridge to other researchers is Brown’s main
duty. “I had no idea when I began my education
that this is what I would be doing,” said Brown. “I
work with everything including data from the 1970s
to the most current missions.” Her area of research
is in high-energy studies of elliptical galaxies that
shine brightly in the x-ray region of the electromag-
netic spectrum. “I love my job because I get to work
on different things and space continues to fascinate

me. Like any job it can get frustrating but I see
myself staying here for a few years.” Brown is also a
former Administrative Executive Officer for the
National Society of Black Physicists. 

Keeping track of NASA’s burgeoning databases
is one of the most daunting tasks facing the current
generation of NASA managers. Maria So came to
be one of the agency’s ultimate number crunchers
despite the fact that she began her academic life
with an interest in the arts. From the Chinese
University at Hong Kong, So was accepted as an
exchange student at the University of California at
Berkeley where she earned her degree in Fine Arts.
From there she was accepted to the Brooklyn
Polytechnic Institution where she began to more
deeply pursue her minor in math and statistics. It
was one of So’s professors that gave her a piece of
sage advice that would lead her eventually to
America’s space program. 

“A professor of mine told me that I should find a
rich husband if I wanted to continue with art,” So
recalled. “He encouraged me to pursue computer sci-
ence and I’m glad I did. Her ex-husband was work-
ing at Goddard and she became more and more
interested in working for NASA. “When I came to
work for NASA it really was a dream come true.”

So went to work managing the databases for the
National Space Science Data Center and was a con-
tractor section manager on the Hubble Space
Telescope program. She was responsible for the pay-
load database that sent commands to the orbiting
observatory and helped in the building of the infor-
mation system used by Hubble. “I worked under
Dr. John Campbell (currently the center director
for Wallops) and he really inspired me and provid-
ed great direction,” said So.

Under her tutelage, So has transformed the
NASA technology inventory database that keeps
track of more than $1.6 billion of technology devel-
opment. Her work enables managers, scientists and
engineers to identify trends in technology and is
critical in the decision-making process for making
policy decisions. Along with this tremendous
responsibility, So also feels a need to be an inspira-
tion to others, especially Asian-Americans. “I would
like to inspire the other Asian-Americans at our
centers. There is the stereotypical misconception
that Asians only want to work in technology but
that isn’t true. I see the future getting even better for
people like me in management positions. So is cur-
rently the Asian-American Advisory Committee
chairperson at Goddard, overseeing the well-being
concerns of the center’s diverse population.
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Nurturing NASA’s diverse population of work-
ers is a key element at Goddard and Sharon Wong
is one of the people who oversee that mission. She
is the assistant to the Director of Diversity at the
center. The philosophy behind the center’s diversity
goals has been to move away from the traditional
concept of affirmative action. “We look at it more
from a perspective of inclusion,” explained Wong.
“We want to broaden our spectrum to include all
ages, ethnicity, race and sexual orientation. We are
looking for people who work hard and want to be a
part of our team.”

Wong and her department are championing
activities that institutionalize workplace diversity.
“It takes many forms,” explained Wong. “We have
over 3,200 people working at the center but usual-
ly, when people are looking to solve a particular
problem they look to the same people they have
always sought out. Why not look for new people?
You still need the people you’ve worked with before
but many times you can get a more innovative solu-
tion if you look outside your usual network of con-
tacts.” Wong adds that there is a strong case to be
made for diverse solution from a business point of
view. By looking for solutions from a greater range
of possibilities, there is a better chance of solving
the problem in a cost-effective way.

DIVERSE LEADERSHIP

At NASA headquarters in Washington, D.C., an
African-American is also looking to help the agency
find innovative solutions by utilizing small, minori-
ty-owned businesses. From a field of 84 applicants,
Ralph Thomas emerged as the assistant administra-
tor in charge of business utilization. Under his
watch, NASA has tripled the number of awards to
minority-owned businesses and with tremendous
benefits to the agency. “It’s easy for the Lockheeds
and Boeings of the world because they have the
resources to get in front of the smaller businesses,”
said Thomas. But the administrator, who has been
cited by President Clinton and more recently Bush
for his efforts, knows that the main reason for seek-
ing out these contracts is to improve the space pro-
gram. “We once had the Atlantis orbiter in the ver-
tical position at KSC when we had some mechani-
cal problems that needed to be fixed,” recalls
Thomas. “Normally in that situation we would have
to drain fluids out of the system in order to effect
repairs in the horizontal but there was a minority-
owned small business that came up with a different
solution. They found a way to ‘freeze’ the fluids
instead of drain them. We wound up launching on

time and saved the program millions of dollars.”
Thomas can point to many other examples

where his advocacies of small, minority-operated
firms have come up with solutions to difficult prob-
lems. The Pathfinder mission to Mars had a battery
life expectancy of one month—the batteries designed
by one of Thomas’ contractors lasted three. “There’s
also the example of the Lunar Prospector website,”
explained Thomas. “It received numerous awards
and many called it the best mission related website
ever designed. It received 15 million hits in three
days! It was designed by a small minority- owned
company.” The Harvard Law School grad is proud
of his accomplishments at NASA and looks to a
bright future. “I never anticipated working here but
I was working with the Congressional Black Caucus
on the issue of using minority businesses for gov-
ernment contracts. I love my job here and hope to
stay because we’ve made a lot of history here. We
are the best government agency when it comes to
utilizing minority businesses,” said Thomas.

Of course, when most people think of NASA,
images of the two glamour centers usually pop into
consciousness. Kennedy Space Center, America’s
spaceport; and Johnson Space Center in Houston,
home to the Manned Spacecraft Center, were tra-
ditional bastions of a nearly uniformly white male
culture during the glory days of the 1960s and
’70s. “And that too is part of our diversity now,”
says Steve Gonzales, a Manager Branch Chief in
Advanced Technologies in Houston. “It is impor-
tant to understand the richness we have in diversi-
ty—not just of race but age as well.” Gonzales is a
passionate leader of Puerto Rican descent who
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grew up in the New York–New Jersey area. “I
remember asking Santa for a Saturn V rocket for
Christmas in the second grade,” Gonzales remi-
nisced. “By the eight grade I knew I wanted to
work at NASA.” So did a lot of school-aged kids.
But Gonzales had the right stuff to stick to his
dream and found a job at Houston during one of
NASA’s toughest times, the post-Challenger period
of 1988. Gonzales is working on technologies that
will make the shuttle and future spacecraft more
intuitive, intelligent and interactive in their com-
mand and control. In short, Gonzales’ goal is to
make the flight decks look more like those seen in
Star Trek and kids video games than the tradition-
al panels of switches and readouts.

In these days of funding cutbacks and uncertain
policy goals, Gonzales has had to also work hard at
keeping his passion alive. “I mix my own religious
beliefs and inner drive to keep my hopefulness,”
said Gonzales. “My goal is to lay the foundation so
that we can return back to the dream of space
exploration. Of breaking boundaries—from pitch-
ing a tent to hauling in the wagons—a more per-
manent place up there.”

Growing up in Florida, Ken Newton remembers
watching launches from the Space Coast about an
hour away from his home. “I remember thinking
that it would be amazing to work in that firing
room,” recalls Newton. “But I didn’t really see
many people who looked like me.” Growing up an
African-American in a southern state, Newton
drove himself to pursue a career in engineering. “I
remember my first Calculus book and looking in
the back of the book at the answers thinking,
‘There’s no way I can do this.’” But Newton took it
one page at a time and found himself working as an
intern at a power plant as part of his University of
Florida at Gainesville education. A couple of weeks
after graduation, Newton found himself a job

through a NASA job fair. Now he is part of the
team that he couldn’t picture himself being part of
during his youth. 

“At first I was so wowed by the whole experi-
ence, all the cool acronyms and then I was struck by
the relative primitiveness of the computer technol-
ogy,” said Newton. Indeed, his college courses had
more ubiquitous computer technology than what
Newton found at KSC in 1989. “Just a few years
before they were still using punch card technology
and there were maybe three computers to every
forty people working here. Now of course, everyone
has a PC on their desk.” As an independent assess-
ment engineer, Newton plays a critical role in the
assessment of third parties like contractors to be
certain that launch operations go off smoothly. Of
course, there are always problems that crop up dur-
ing the critical days and hours leading up until a
launch and with the International Space Station
construction, launch operations is a busy place to
work. But even after many a launch, Newton main-
tains his sense of excited wonder. “I remember my
first launch,” recalled the engineer. “I was standing
next to the VAB and the massive structure was
shuddering with the concussions of sound. I
thought the whole thing was going to rattle down.
It was pretty exciting and still is!”

Newton would like to see NASA continue its
trend toward a more diverse work force. “I did two
months in the education office here and it was great
to reach out to educators and young people to give
them the vision that they could look into the future
and be a part of it,” said Newton. “There are still
some barriers to overcome. Launch directors and
test directors are still predominately white males
but I hope someday that someone like me can be
maybe even the Director of KSC.” Newton knows
that if we are to ever go to Mars and utilize space to
its fullest potential, diversity is the key. “What will
it really take to get to Mars and live there? You need
the advantage of a diverse group of people attacking
a problem like that.”

For every person profiled in this piece there are lit-
erally hundreds of other equally diverse and com-
pelling stories. Diversity in the workplace at NASA
isn’t about filling a quota system or providing advan-
tages to the undeserving. It’s about recognizing genius
and talent and drive and turning those human quali-
ties to work on humanity’s great adventure. When we
do return to the Moon or travel to Mars, it just might
be a guy like Ken Newton that gives the final “go” and
a ship with controls designed by people like Steve
Gonzales that gets us there.a
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It was Tuesday, 16 April, and a slew of reporters
had piled into a conference room of the Johnson

Space Center in Houston as NASA Administrator
Sean O’Keefe announced that former Teacher-in-
Space Program participant Barbara Morgan
would fly as a member of a space shuttle crew as
early as 2004.

O’Keefe had another announcement. It seems
NASA’s commitment to fly Morgan was part of a
new emphasis on education and a renewed effort to
target young people. He also revealed the surprising
catalyst for this new prioritization: NASA is facing
a significant recruitment problem.

“When you look across the agency now, it’s a
very mature workforce,” O’Keefe said. “Very expe-
rienced. The highest level of experience we’ve had as
an agency in its entire forty-four year history. But at
the same time beyond that, the generational succes-
sion that is likely to be in place for the folks who
have the kinds of background and interests neces-
sary to take on the exploration challenges we see
ahead as part of our mission, we definitely need to
recruit and recruit earnestly. Our under-thirty pop-
ulation at NASA is about a third of that of our over-
fifty population.”

Melissa Riesco, a NASA human resources man-
ager, couldn’t agree more. Riesco was hired in July of
last year to head up NASA’s National Recruitment
Initiative—an ambitious effort to woo young scien-
tists and engineers back to the space agency.

“The administrator was correct in his saying that
there are fewer under thirty at the agency than over
sixty,” Riesco said. “What’s going to happen over
the next five years is that 25% of our scientists and
engineers are going to be eligible to retire. That will
leave us with some skill gaps that we’re going to
need to be able to fill.”

According to a report filed by the National
Recruitment Initiative at NASA, 75% of the
agency’s workforce is above the age of 35, with the
average age being 45. The average retirement age at
NASA is 61. The really troubling figures emerge
when looking at numbers generated by the National
Science Foundation in 1999 in order to reflect sci-
ence and engineering graduate student enrollment.
In 1992, there were 128,854 graduate students with

science and engineering backgrounds enrolled in
colleges and universities. In 1998 there were only
110,355—a decrease of approximately 14%.

Bad news for NASA, 59% of whose current
workforce consists of scientists and engineers and
51% who have obtained a master’s degree or PhD.

Riesco blames a series of budget cuts that has
handcuffed NASA’s ability to hold on to their
young recruits.

“What’s happened is that we’ve had ten years of
downsizing and during that time, we did very little
outreach at college,” Riesco said. “People who were
still able to move and wanted to move were proba-
bly the people who were of the younger side of it.
They didn’t know the future at NASA. Those are
the people who got kind of concerned and were the
ones who obviously left in a lot of cases.”

The downsizing over the past ten years is reflected
in NASA’s budget, adjusted for inflation. In 1990, the
space agency was allotted a budget of approximately
$15.5 billion. That number gradually decreased until
it totaled only $13.6 billion on 2000.

NASA: THE PROS AND CONS

Attracting young scientists and engineers to the
space program may or may not be problematic,
depending on who you talk to.

Chrissa Hall is the co-op coordinator at NASA’s
Marshall Space Flight Center in Huntsville,
Alabama. She works one-on-one with both high
school and college students when she travels to var-
ious job fairs to promote the space agency. She said
that there is always a widespread enthusiasm among
the students about working for NASA.

“They are just so taken up with the whole aspect
of NASA: the space program, the amount of pub-
licity that NASA gets,” Hall explained. “They’re
drawn to it because they’ve heard about NASA and
the space shuttle ever since they were little. They
look at it as just a wonderful place to work as sci-
entists and astronauts—a lot of them want to be
astronauts. They want to be a part of whatever is
going on with NASA at the time and what plans we
have going on in the future.”

In addition to job fairs and periodic visits to high
schools and colleges, Hall cited a number of educa-
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tional programs and hands-on events sponsored by
Marshall Space Flight Center for the purpose of expos-
ing young people to the world of math and science.
Among them is the Great Moonbuggy Race, an annu-
al event held at the center during which students con-
struct replicas of the famous Apollo vehicle used on
the Moon. Another event is the Student Launch
Initiative, a program designed to allow students to
send a small rocket payload to heights of approxi-
mately two miles. Additionally, college students can
also get a taste of weightlessness aboard NASA’s KC-
135 aircraft (nicknamed the “Vomit Comet”) when
they take part in Johnson Space Center’s Reduced
Gravity Student Flight Opportunities Program.

NASA felt the pain of budget cuts last year,
when it was forced to discontinue the Fly High
Program—a variation of the Reduced Gravity
Student Flight Opportunities Program that enabled
high school students to fly on the KC-135.

The task of NASA’s human resources department
is clear: to lure qualified students away from private
industry. This is demonstrated in crystal clarity in
the case of one Edward Acworth. In 2000, Acworth
graduated from Stanford University with a Ph.D. in
Mechanical Engineering Design. During his time at
Stanford, NASA recruited him as a project manager
to develop a precision calibration device to be used
on NASA’s Gravity Probe B project. It was a $1.5
million project for which Acworth was given a labo-
ratory and a staff of twenty-five other students. 

After graduation, Acworth spent almost two
years traveling the world with his girlfriend. Now
he says he is ready to settle down with a stable
career, but he is undecided on whether he will work
for NASA or join private industry.

Acworth explained the attraction he feels
towards NASA.

“It’s perhaps the greatest research institution in
the world,” he said. “I think they have some of the
most brilliant people around and the kinds of work
that NASA does are some of the absolutely most
advanced research and development that’s done on
the planet. So it’s an incredibly exciting organization
to work for in that sense. And the mission is terrific.
It’s a peaceful mission. You can go work for the mil-
itary and develop intercontinental ballistic missiles.
That’s very exciting kinds of work—it’s incredibly
challenging—but it’s not, to me, as meaningful.”

At the same time, Acworth has mixed feelings
about the space agency.

“Because it’s so huge, you’re going to have a large
amount of bureaucracy,” he said. “For me, I kind of
prefer something with a little bit more of an imme-
diate commercial implication. Working on super
advanced research for some scientific purposes—
while it’s very exciting and meaningful—you may
never see this work come to fruition. It may never
be used and it may not really be applicable to com-
mon people, whereas working in a more commer-
cial context in maybe another company that’s mak-
ing products that are more for the retail market, for
example, or is more common to everyday develop-
ment...I think you’re closer to seeing things that are
actually being used.”

Budget cuts and a private sector that thrived in the
late 1990s may have both contributed to NASA’s cur-
rent situation, but there may be a third source of stu-
dents’ misgivings. Dr. Daniel DeBra, Professor
Emeritus at the Department of Aeronautics and
Astronautics at Stanford University, speculates that the
students may be disillusioned by the International
Space Station and now sense a loss of mission at NASA.

“The young people may look at (the)
International Space Station as a huge effort for very
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little justified science,” DeBra wrote in a recent e-
mail. “Weightlessness research should be interest-
ing, but is it needed? If we are really going to send
men to Mars, why not spin the vehicle, produce
artificial-g and get on with it? Since [the] space sta-
tion is the biggest deal for NASA, they may have
trouble seeing the interesting engineering possibil-
ities is science missions and some of the small satel-
lite stuff. NASA has given the students mixed sig-
nals on their support of this kind of activity and it
may have been having a negative effect.”

Acworth agrees that NASA has lost some of the
direction it once held during the ’60s.

“Oh sure,” he said. “I think so. Think of the
Kennedy era—man going to the Moon. That was
incredible. That was the motivation and the mean-
ing of accomplishing that was incredible. I think—
I mean we did have the Mars Rover and that was a
big success and the idea of going to Mars is still
there. The space station is pretty exciting but—
yeah—it gets back to what I said: how do you
attract the brightest scientists? Aside from giving
them the resources and surrounding them with
other bright people, you still have to have the most
important thing of all—the mission. You have to
have a mission that everybody follows.”

A FORMIDABLE TASK

Riesco is emphatic that the lack of young recruits is
a problem that will haunt not just NASA, but all
federal agencies.

“I’ve gone to a lot of conferences in the last
year,” she said. “and at each one of them, we keep
saying that the federal government has been out of
the business of going to recruitment fairs because
we have gone through ten successive years of down-
sizing and we don’t now have what we used to have

in terms of a recruitment program for bringing in
entry level folks.”

As the head of NASA’s National Recruitment
Initiative, Riesco knows that she has her job cut out
for her. The project itself has been divided into
three phases: Phase 1 involved the collection and
analysis of NASA workforce data. Phase 2 was con-
cerned with the development and implementation
of new recruitment tactics—the results of which
will be evaluated during Phase 3. 

Currently, Riesco and her team are completing
Phase 2 and preparing to unleash a slew of new
recruitment measures including an updated stu-
dent website, a recruiter’s website, a CD-ROM, a
special DVD, flashy NASA displays and special
giveaways. Riesco also plans to unify the various
NASA agencies by holding conferences for all of
the agency recruiters.

She stressed that while there won’t be immediate
changes, she expects NASA’s recruitment efforts to
become more effective and successful.

“We, this year, don’t anticipate a large number of
college-level individuals, so I can’t say that we’re
gonna be storming the campuses at recruitment
fairs,” Riesco admitted. “What we’re trying to do is
leverage our partnerships and alliances more appro-
priately. In our recruitment, we do talk about the
kind of work that you will be doing when you come
to NASA. You won’t be coming out of college and not
being able to actually do the neat kind of work that
NASA does. We will actually get you started working
in those exciting fields once you come here.”a

Travis K. Kircher is a freelance writer who often covers

space-related topics. He can be reached at

traviskkircher@aol.com.
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According to the Webster’s dictionary I keep sitting on my
desk, diversity is a state or an instance of difference, unlikeness,

multiformity, variety. At least in the United States, there is a gener-
al assumption that diversity is a positive thing, that diversity offers
opportunities for creative thinking. Hence, organizations from big
to small actively seek a diverse workforce, not only because it is
encouraged if not legally mandated, but also because a multiplicity
of views is believed to yield more potential for success. The more
difficult the task, the more diverse viewpoints are seen as positive,
and perhaps necessary. Space activity certainly qualifies as a difficult
area, or task.

Applying the notion of diversity to a topic such as “space,”
however,—already rich and complex due to its inherently multi-
cultural, multinational, multidisciplinary nature—the result may
initially seem undecipherable. Where does opportunity end and
chaos begin? In an attempt to add some coherence to the discus-
sion, I would like to deconstruct the meaning by looking at
diversity in a variety of different contexts, macro to micro, in
Japan. As for “why Japan?” the answer lies in the Japanese culture
and subsequent structuring of society, including organizations
and approaches to space activity.

WHY JAPAN?

Japan’s interest in space is pragmatic and romantic, focused and
far-reaching. Pragmatically, Japanese interest in Solar Power
Satellites (SPS) and Helium-3 as potential power sources for the
futures stems from Japan’s severe energy dependency. Japan’s
interest in space tourism, through projects like the proposed
Kankou-maru for carrying passengers into space, possibly even to
a space hotel, evidence the more romantic, or adventuresome side
of Japanese activities. The by-products of these wide-ranging
interests are several. Private companies that spend the bulk of
their time building things like washing machines or office build-
ings have found that having space departments, even if small, can
be a factor in hiring the best and the brightest employees. The
idea that there is even the small possibility of someday working on
a space project is a lure for talented individuals. 

Projects such as the Konkou-maru cited above are at this point
still conceptual, the brainchildren of individuals or private organ-
izations. Whether or not they will reach fruition remains to be
seen. For the most part, the government is currently involved with
more traditional space activities, like the Japanese Experimental

Module (JEM) “Kibo” (Hope), an integral part of the
International Space Station (ISS) plans, and the more than 25
Japanese scientific spacecraft launched into Earth and interplane-
tary missions. Clearly, however, there is considerable interest, and
diverse interests, in space activity in Japan. How these interests are
realized, even the environment within which it is decided those
that will be realized  and those that won’t, is very different than
the United States.

Although smaller than California, Japan is home to more than
120 million people, making it more than four times as crowded
as California. Additionally, three-quarters of the Japanese people
are crowded into the narrow plain on the southeast coast of
Honshu Island between Tokyo and Hiroshima. Within those
parameters, Japan is one of most homogeneous societies in the
world.  Outsiders have traditionally constituted less than one per-
cent of the Japanese population. It represents the antithesis of the
kind of diversity found in immigrant-based societies such as the
United States. Additionally, it is a very insular society in an era of
globalization.

At an organizational level, Japan also operates under different
presumptions about diversity than is found in either the United
States or much of Europe. In Western countries, organizational
diversity often translates into competition, internal and external.
That Japan is sometimes referenced as “Japan, Inc.,” however, evi-
dences a high level of connectedness, if not out-and-out coopera-
tion, between the government and the private sector, and even
among the private sector. This has had practical ramifications on
the development of Japanese aerospace industry.

Within organizations, public or private, decision-making is by
consensus. In the United States there are several fates that might
await a legislatively authorized program: it might never be funded,
it can be funded for some time and then cancelled, or it can be
funded to completion. The number of programs in the first and
second category are, unfortunately, not insignificant. Washington is
littered with programs once funded and later cut. In Japan, howev-
er, the first and second options simply do not exist. Program
authorization and funding appropriation occur concurrently, and
once a commitment it is decisive. The expression “nothing is writ-
ten in concrete” simply does not apply in Japan. Things are written
in concrete…so it is imperative that individuals supporting them be
correct in their judgments to do so.  

When a decision is made in Tokyo, those involved put their
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hanko mark on the relevant documents much like Westerns sign
them. Those documents record judgments made by individuals
on behalf of their organization, company or their country. If
something goes wrong, those individuals will lose face and be held
responsible for their error in judgment or misdeeds. Individuals
who have lost face may lose their position, a culturally accepted
way to take personal responsibility for a judgmental error.
Therefore, moving in slow, incremental steps limits the responsi-
bility anyone must assume in decision-making. Additionally, it
assures that all relevant parties have assumed a vested interest, to
avoid recriminations from a minority group later, if something
goes wrong. Indeed most Japanese government ministries do not
even record minority or dissenting opinions. Everybody always
agrees—not exactly a system that encourages divergent views.

At a societal level, partly because of its crowded conditions
(and partly due to its Confucian/Shinto culture), Japanese socie-
ty is one focused on the good of the whole, rather than individu-
als. Diversity, even individualism, is anathema in Japanese culture.
From primary school onward, Japanese children are encouraged
to be part of a group.  Grades on their report cards include spe-
cific categories focusing on working together in groups.
Individualism can even be a threat in a person’s career. The most
famous Japanese space pioneer, the late Professor H. Itohkawa,
exhibited the malaise of individualism, perhaps even eccentricity,
and his career suffered for it. He was never named director of
either of the primary Japanese space organizations. Non-con-
formists are often basically shunned and labeled as
Madogiwazoku, which translates as the “looking out the window
crowd,” referencing the tendency to give them desks facing out
the window, and subsequently be ignored.  Individual diversity is,
therefore, neither ethnically inherent nor culturally prescribed.

Additionally, according to Dr. James Hsiung in the 2001 book
Twenty First Century World Order and the Asia Pacific, “the worst
case of women’s rights is found in no other
country than Japan, whose culture is pre-
dominantly Shinto-influenced and only
residually Confucian.” The implication is
that gender is still a precondition to consid-
eration of merit in matters of placement and
advancement. Beyond occupations such as
teaching and nursing, women are still at a
considerable disadvantage. Many women,
although well educated and graduating at the
top of their classes, stop working when they
marry or begin having children, because soci-
ety expects it. So, although gender is by no
means the only measure of diversity, it is
indicative of where on the diversity spectrum
an organization might be at a given point in
time. 

Taking these factors together, looking at
diversity in Japan starts from a different
point than looking at diversity in a country

like the United States, with its melting pot heritage, generally pos-
itive attitude toward, and even legal demands for it. Diversity in
Japan is deliberate rather than serendipitous.

ORGANIZATIONS

At the macro level the Japanese have a multiplicity of organiza-
tions involved with space, primarily and secondarily. Although
Japan ostensibly has only one space program, a civilian space pro-
gram, it is still multifaceted and dynamic. Whereas the United
States, for example, began with military/intelligence space pro-
grams, added government funded civilian programs in the forms
of organizations like the National Aeronautics and Space
Administration (NASA) and the National Oceanographic and
Atmospheric Agency (NOAA), and only recently witnessed the
emergence of commercial space sector independent of govern-
ment contracts, Japan’s space program did not evolve from mili-
tary efforts, but from academia. Indeed, only recently have the
Japanese tiptoed into the realm of military space, and then only
through utilization of dual-use technology. Subsequently, the
involvement of the Japanese Defense Agency (JDA) with the
newly planned Cabinet Satellite Intelligence Center, responsible
for the four Information Gathering Satellites (IGS) planned to be
launched during Japanese fiscal years 2002 and 2003, had to be
very carefully handled so as not to violate a 1969 Diet resolution
banning the use of space for military purposes. 

The military has in the United States often provided both the
motivational impetus to pursue new programs and provided
another pot of money to draw from for high-tech, high-cost space
programs. Perhaps the same will be true in Japan. Japan will cer-
tainly acquire access to more remotely sensed data through the
IGS program than it has had in the past. If Japan expands its IGS
program with back-up satellites as it is considering, with perhaps
expanded capabilities, then clearly not only will the technology

Tsukuba Space Center at the Tsukuba Science City complex in Tsukuba, Ibaraki prefecture.
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base expand, but so too will the need for even more analysts, and
the potential for more civil applications.

From its roots at the University of Tokyo, Japan initially divid-
ed its space activities between two primary organizations, the
National Space Development Agency (NASDA) and the Institute
for Space & Astronautical Science (ISAS). NASDA has been
responsible for the development of applications satellites and their
launch vehicles. It is actually a quasi-public organization, mean-
ing that it receives funding from the government but is set up
with the expectation that eventually it will be a profitable organi-
zation. ISAS funding has come from Monbusho (the Department
of Education), and is organized along the lines of an academic
research organization responsible for the development of scientif-
ic satellites and their launch vehicles. This arrangement has
proven very effective in keeping large applications programs from
devouring space science budgets, but less than efficient in fully
utilizing the combined talent of both organizations. In January
2001, steps were taken to begin the merger of the organizations,
as part of a government reform effort to decrease the size of the
bureaucracy. More than a year later, this merger continues though
it is quietly acknowledged that the merger will be more at the
administrative level than working level. Imagine trying to merger
NASA and the Air Force and you’ll understand why. NASDA is a
large government bureaucracy, akin to NASA.  ISAS is a small,
academic beehive of creativity. They are very culturally diverse
organizations. The National Research Laboratory (NRL) is also
involved with the merger activities, further adding to complexity.
Although NRL is closer culturally to ISAS, it too has enjoyed con-
siderable autonomy, which will be difficult to surrender. 

Japan, like the United States and many other countries, is suc-
cumbing to the idea of convergence of activities for greater effi-
ciency. The cultural differences between the two organizations are
perhaps one of the clearest examples of diversity in the Japanese
space program. It would be a shame though if the creativity long
evidenced in ISAS were stifled by the more bureaucratic NASDA.
The best of all worlds is indeed likely a merger limited to admin-
istration. 

Beyond these primary organizations are others that work on
space peripherally. Within the Ministry of Posts and
Telecommunications, for example, is the Communications
Research Laboratory. CRL tends to have direct links into the tele-
com private sector, including companies such as Nippon
Telegraph and Telephone (NTT), Kokusai Denshin Denwa
(KDD), Japan Broadcasting Corporation (NHK) and the
Telecommunications Satellite Corporation of Japan (TSCJ). The
Ministry of International Trade and Industry (MITI) also has had
an interest in space, through its interest in the Japanese economy
and industry. The Japanese Meteorological Agency is affiliated
with the Ministry of Transport as well. 

The Japanese government clearly has had a strong hand in the
development of the space sector. Since the early 1990s, however,
there has been a push for privitization. Subsequently, a prolifera-
tion of private space-related organizations has occurred, some cor-

porations, some for promotion, some for research and/or coordi-
nation of activities. Japan Space Utilization Promotion (JSUP),
Japan Manned Space System Corporation (JAMSS) and Japan
Microgravity Center (JAMIC) were all created in the 1980s and
early 1990s, to respond to the anticipated opportunities related to
micro-gravity utilization on the International Space Station (ISS).
Not all are new though. 

The Society of Japanese Aerospace Companies (SJAC) was
originally formed in 1952 as the aerospace industry trade associa-
tion, and has over 147 companies. It plays an active role in pro-
moting links between aerospace firms and sponsors, with assis-
tance from government funds, numerous collaborative projects.
The intense competition generally found among global aerospace
industries is generally not found in Japan. For example, in the late
1970s and into the 1980s, NASDA funded a series of experimen-
tal cum commercial communications satellites for domestic use,
built by the three largest Japanese satellite companies, Mitsubishi
Electric (MELCO), Nippon Electric Company (NEC) and
Toshiba. The system was virtually non-competitive, with each
company more-or-less getting “their turn” for a piece of the gov-
ernment-funding pie. Ideally this system allows a fledgling indus-
try the breathing room to grow and learn, but conversely, without
competition, there has been little pressure for companies to
aggressively push upward on the learning curve.

INDIVIDUALS

In the United States statistics on gender, race and ethnicity are the
key indicators employers offer to demonstrate a diverse work-
force. Though race and ethnicity are not even issues among the
homogeneous Japanese, gender remains an area where some
potentially indicative indicators can be found. As of April 2002,
there are 42 Professors, 39 Associate Professor, and 52 Research
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Associates employed at the Institute of Space and Astronautical
Sciences (ISAS). One woman is included in those numbers, a
Research Associate of magnetospheric plasma physics. There is
also an Associate Professor of space life sciences at the Space
Utilization Research Center. These numbers indicate an increase
from ten years ago, when I was a Visiting Researcher at ISAS,
when there were none. Although as a gaijin (foreigner), woman,
social scientist, I was more than a little “different,” I was never-
theless warmly, albeit with some trepidation (would I or would I
not be required to serve tea?), welcomed.

At NASDA, an organization in ways both positive and nega-
tive a NASA-wannabe, the numbers of women employed are
somewhat higher. With 1090 employees in 2001, there are at least
two women in very high profile positions. Dr. Chiaki Mukai is
the first woman astronaut from Japan. She was selected as a
NASDA astronaut in 1985, as one of three Japanese Payload
Specialist candidates. She has since logged more than 566 hours
in space, aboard STS-65 in 1994, and STS-95 in 1998. She was
joined in the NASDA astronaut corps of eight by Naoko Sumino
in February 1999. Sumino, who is now the second woman
NASDA astronaut, has not flown in space yet, but is training for
an ISS mission. Her training will have to be somewhat curtailed
though, as it was announced in March 2002 that Sumino, 31, is
pregnant. Interestingly, when NASDA announced her pregnancy,
it specifically pointed out that there are more than 10 female
astronauts with children in the United States, and that giving
birth and rearing a child should be no obstacle to an astronaut
participating in space flight. Stars in their chosen careers, obvi-
ously acceptance of their role outside the home is still one not
automatically accepted by some Japanese.

There are also women working in administrative support posi-
tions at NASDA, and even in Public Relations. Many of those in

administrative support are college graduates. In terms of engi-
neering and management, however, the number is less than 1%.
Things change very slowly in Japan.

IMPLICATIONS

Whether or not a lack of cultural diversity in Japan, and subse-
quently in the Japanese space program, has impacted their efforts
is difficult to tell. I do remember, however, a story told to me
while I was living there and writing my book on the Japanese
space program. It had to do with systems engineering, and diffi-
culties experienced not just in Japan, but in other Asian countries
as well. A Japanese colleague offered an explanation he called
Finding Santa Claus in a Stadium. Imagine the task of finding
Santa Claus in a crowded sports stadium. Americans, he suggest-
ed, would quickly and efficiently scan the rows, looking for some-
one in a red suit. Upon finding a red-suited person, they would
stop and look for a beard, if no beard, they would move on until
they found a red-suited, bearded, jolly man with a bag of toys over
his shoulder. A Japanese person, he said, would slowly and care-
fully look at every individual face in the crowd, one by one.
Maybe this propensity, if true, has nothing to do with diversity.
But maybe it does. Maybe because most people are culturally and
ethnically alike in Japan, identifying differences is more difficult,
if because of nothing more than lack of experience.

Thomas Friedman, in his 2000 book The Lexus and the Olive
Tree, quotes Intel Vice President Avram Miller talking about the
Japanese difficulty in responding to the diverse needs and desires
associated with globalization. “The Japanese don’t get it, because
they are focused on homogeneity.” All true, but the Japanese 
have also shown themselves able to adapt when the need becomes
evident.

The Japanese government seems to feel that diversifying its
society, at least in terms of “internationalizing” it, is a worthwhile
venture. In 1987, the Japanese government inaugurated a pro-
gram called Japan Exchange and Teaching (JET) program. The
goal is to internationalize Japanese society, through the education
system. The government is investing $400 million annually, and
more than six thousand foreign nationals are employed each year
in Japanese public schools. Ostensibly the teachers are there as
native-speaking English teachers, as English is taught in almost all
schools, but in reality they teach more than that—different per-
spectives. Clearly, diversity is viewed as a desirable goal, but get-
ting there will likely be difficult. 

In the meantime, space activity will continue in Japan.
Projects along a spectrum as diverse as any found in the United
States will continue, though perhaps carried out in a fashion more
akin to the Tortoise than the Hare. Remembering the ending of
that Aesop fable, that is not necessarily bad. Individuals and
groups far more similar and like-minded than perhaps we are
accustomed to in the West will dominate, as change in Japan takes
time. Perhaps from the diversity between Japan and other coun-
tries, with strengths and weaknesses on all sides, we can all learn
positive lessons. a
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The Gobi dessert is surprisingly cold.
During the winter months, temperatures drop

as low as -40˚ Fahrenheit. Set between China and
Mongolia, it’s a virtual wasteland consisting of
approximately 400,000 square miles of rock and
sand. Here and there small bands of nomads can be
found traveling with their heavily laden animals or
hiding from the frequent sandstorms in small circu-
lar shelters called “gers.” It is not uncommon to
come across the dried-out carcass of a horse or
mountain goat or to wander for days without find-
ing even the slightest hint of moisture.

It’s hardly a focal point of activity.
But near the city of Jiuquan at the southern

edge of the desert, the destiny of a nation is being

decided. If a person were to wander in that direc-
tion, just off the Urumcji-Lanzhou rail line, they
would see one major launch pad (with a second
under construction), hundreds of small support
buildings and assembly complexes, and a series of
tiny houses.

CHINA’S JIUQUAN SATELLITE LAUNCH FACILITY.

Don’t plan on taking a tour there anytime soon.
Not even China’s own citizens are allowed access to
the nation’s equivalent of  “Cape Canaveral.”
Unlike the dozen or so NASA centers in the United
States, there are no public tour buses, no gift shops,
no class field trips to visit an on-site flight engineer.
Stretching across thirty miles of the desert, the
entire area is shrouded in secrecy. The only source
of information on events that take place there—for
the people of China or anyone for that matter—is

Xinhua—the state-run Communist press agency.
That…and a growing fleet of spy satellites orbit-

ing hundreds of miles above.
Things have been pretty busy at the Jiuquan

Launch Facility lately. Ever since the 1970s, China
has flirted with the idea of sending the first “taiko-
naut” (the Chinese version of an astronaut) into
space. It would be 1992 before those plans finally
began to take shape.

Now, after a recent series of launches, the
Chinese government says there will not only be
orbiting taikonauts by 2004, but a Chinese lunar
landing—possibly the groundbreaking of a lunar
base—in 2010. As optimistic as these reports may
sound, they might indicate that a new contender is

emerging in the space race—something to keep
Department of Defense officials and private space
analysts on their toes.

Here’s what we know thus far:

SHENZHOU I

There is a well-known Chinese proverb that says “a
journey of a thousand miles begins with a single
step.” For the Chinese people, the launch of
Shenzhou I was the first step to an established
foothold in space. 

The design for the spacecraft China hopes will
eventually rocket a man into orbit was christened
“Shenzhou” by Chinese President Jiang Zemin.
Roughly translated, the word means “heavenly
ship.” The capsule sets atop a towering Long March
2F rocket—a project the Chinese had been working
on in the late 1990s. The Long March is a launch
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vehicle that utilizes storable propellant and has a
thrust capacity roughly equivalent to the Saturn I.
It consists of four strap-on boosters, liquid open-
cycle engines, and a core stage with four thrust
chambers.

The design of the Shenzhou capsule is striking-
ly similar to that of the Russian Soyuz program.
Even more intriguing are similarities between the
Shenzhou capsule and capsule designs the Russians
developed for a proposed manned lunar landing in
the ’60s.

“The Shenzhou spacecraft is clearly based on
both their own indigenous technology as well as
technology acquired and bought from Russia post
the Russian revolution in August 1991,” says

Charles Vick, senior
research analyst at the
Federation of Ameri-
can Scientists. “There
are differences, yes, but
there are similarities
too. It certainly reflects
a lot of changes. It’s not
a copy of the Russian
spacecraft in the direct
sense of the word.”

Like the
Russian Soyuz, the
Shenzhou consists of
three separate modules:
a frontal orbital mod-
ule, a descent module
and a real instrument
and propulsion mod-
ule. The spacecraft is

adorned with power-generating solar arrays.
On Saturday, 20 November 1999, the early

morning skies over Jiuquan lit up with the bright
orange plume—a burning mixture of
Unsymmectrical-Dimenthylhydrazine and
Nitrogen Tetroxide—as the unmanned Shenzhou I
left the earth. The Long March rocket detached
itself and fell away ten minutes after launch and the
Shenzhou capsule entered earth orbit. It circled the
earth fourteen times before it re-entered the atmos-
phere and made a picture-perfect touchdown in
Inner Mongolia. The flight lasted 21 hours. 

The Chinese people would never learn of the
manned space effort until after the mission was
deemed to be a success. At that point, the Xinhua
news agency opened a floodgate of information and
photographs. One picture showed a crowd of
Chinese military officials standing triumphantly

behind the newly recovered Shenzhou capsule.
Vick offers his analysis of the Shenzhou I 

mission:
“Clearly the first flight test was a major mile-

stone just to get to that point and to test the whole
thing put together and see that it worked,” Vick
said. “That was an accomplishment in itself.”

SHENZHOU II

The second flight test had a much different out-
come. 

Shenzhou II lifted off from Jiuquan on 
9 January 2001. The original launch date was 
5 January, but problems readying the spacecraft
delayed the flight. The objectives for this test were
much more ambitious than those for Shenzhou I.
This time, the Chinese government was hoping for
a much longer flight. The capsule also contained
passengers: a monkey, a dog, a rabbit and snails
would be the first Chinese residents to orbit the
earth in China’s new craft.

The mission was designed so that Chinese engi-
neers could evaluate the spacecraft’s flight and
maneuvering capability as well as its life support
systems (hence the animals). It lasted almost a
week, with Shenzhou completing 108 earth orbits
before landing in Inner Mongolia on 15 January,
very near the original landing site of Shenzhou I.

But don’t expect to hear news of the “creature-
nauts” anytime soon.

Unlike the earlier test, the Chinese people saw
no photographs of a recovered capsule—they had
been conspicuously replaced with artists’ concep-
tions. The fate of the aforementioned test animals
would never be revealed. China’s Xinhua press
agency would say only that the capsule had been
recovered successfully. 

British space flight expert Phillip S. Clark has
offered the opinion that the capsule was damaged
upon touchdown. Vick reinforces this belief.

“I wouldn’t say it was destroyed,” Vick said. “I
would say that the impact of that landing may very
well have rendered it not usable.”

To this day, the Chinese have not commented
on the specific nature of the landing. Vick attrib-
utes this to that country’s communist infrastruc-
ture.

“In such regimes, everything is perfect,” Vick
sighs. “Everything is wonderful. You never discuss
setbacks or problems. They need to be very public.
In fact, they need to invite reporters from the West
to go to some of these unmanned flights before they
do it manned. I encourage them to be very open. I
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think it’s very impor-
tant—politically—to say
this.”

SHENZHOU III

In addition to the flights
themselves, the Chinese
manned space effort has
brought about a number
of other technological
fringe benefits for the

Chinese. One of those benefits is a newly developed
land and sea based monitoring system China creat-
ed to track the spacecraft. 

Another is the capability to both assemble and
transport the rocket in a vertical manner. In the past
with commercial satellite launches, the Long March
launch vehicles would be built in stages which were
later assembled piece-by-piece on the launch pad.
Now they are constructed in the assembly building
and transported vertically via a rolling platform,
similar to procedures used by NASA with the space
shuttle.

Vick says vertical assembly is a major improve-
ment.

“By doing it this way, it actually is a cleaner
operation. There is better safety, better quality con-
trol,” Vick said. “Assembling a booster on a launch
pad stage by stage begs for trouble and problems. It
means you have to do a lot of extra testing and
checking.”

That didn’t help to prevent a major systems
integration problem that caused massive delays in
the launch of Shenzhou III. Originally, the launch
was scheduled for August 2001. The vehicle actual-
ly shipped to the launch pad but was then recalled
due to a problem with the Long March launch
vehicle. The launch vehicle was shipped to a facto-
ry in Beijing where it underwent some modifica-
tions, then was returned to the launch pad in
December. Western analysts have been able to
observe these events via the use of sophisticated spy
satellites.

“It’s a time consuming process when you’re deal-
ing with flight avionics on a manned spacecraft,”
admits Vick. “You don’t exactly change stuff with-
out paying a price. You’ve got to do a lot of home-
work because ultimately, the spacecraft and booster
have to work as one single system to be launched
successfully.”

Shenzhou III launched on the night of 
25 March 2002. It carried a set of metabolic simu-
lation apparatus, human physical monitoring sen-

sors, and dummy astronauts. Also aboard were nine
chicken eggs. During the spacecraft’s 108th orbit,
the returning module detached from the orbiting
module and had a gentle landing…once again in
Inner Mongolia. The flight lasted a total of six days
and eighteen hours, with touchdown occurring on
1 April. The orbiting module continues to circle the
earth and is expected to for the next several months.

The flight Shenzhou III was considered to be a
smashing success for the Chinese. China Daily, the
state-run Chinese newspaper, quoted an unnamed
source within the space program as saying that the
Shenzhou III was “technically suitable for astro-
nauts.” The capsule returned containing data from
a number of biological, astronomical, and engineer-
ing materials experiments. In fact, the life support
systems of the Shenzhou III were so effective that
three of the experimental chicken eggs hatched after
they were recovered from the capsule. There has
been no word on the fate of the remaining eggs.

THE FUTURE

If anything, the future of the Chinese manned
space effort is in a constant state of flux.

Before the launch of Shenzhou III, it had been
decided that the next two missions (Shenzhou IV
and Shenzhou V) would be unmanned, but a report
that was issued by China’s state run media on 3 April
and 4 April seems to suggest that those plans may
have changed. Mere days after the successful recov-
ery of Shenzhou III, the Chinese government intro-
duced the world to twelve fighter pilots who have
been secretly undergoing astronaut training for
years. The report also hinted that the schedule for
Chinese manned space flight has been accelerated,
with the unmanned launch of Shenzhou IV expect-
ed this August and—possibly—the manned flight
of Shenzhou V sometime before 2005.

Additionally, analysts studying photographs
from private satellites can see the Chinese building
a second launch pad—one specifically designed for
Long March boosters. Like the current pad, it is
equipped for vertical assembly. Both Clark and
Vick have speculated that the construction of a sec-
ond launch pad may indicate that the Chinese plan
their first orbital rendezvous during Shenzhou IV.
Conceivably, the Shenzhou IV capsule could be
used to rendezvous with the Shenzhou III module
still orbiting the earth.

Does Charles Vick have bad feelings about
China’s fast-track effort to put a man into orbit?

“You’re doggone right I do,” Vick said, express-
ing his desire that the Chinese maintain their orig-
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inal plan of launching at least two more unmanned

tests before flying an astronaut. “I could be totally
wrong, but there’s always that unknown.
Ultimately, you’ve got to be very conservative when
dealing with something like this.”

The Chinese have also made massive modifica-
tions to their long-term goals. For months, the
state-run Chinese media has stressed the program’s
primary goal of creating a Chinese space station.
Even as this article was being written, those plans
changed. During the opening of China’s National
Science Week, Ouyang Ziyuan, the head of China’s
moon exploration program, announced that
China’s plans will have implications of a more lunar
nature.

“China is expected to complete its exploration
of the moon in 2010, and will establish a base on
the moon as we did in the South Pole and the
North Pole,” the China Daily newspaper quoted
Ziyuan as saying.

Our conversation with Vick took place before
China voiced their intentions for a lunar base, but
he did offer this speculation on the possibility of a
Chinese lunar landing:

“As for a manned lunar landing, that is way
down the road—a whole generation beyond the
new launch vehicle series that they are in the very
early stages of developing now,” Vick said. “So
you’re talking 15-20 years, I would assume.”

China’s sudden de-emphasis of a Chinese space
station caused this reporter to wonder if there
might be some behind-the-scenes negotiations with
the United States to secure some kind of Chinese
presence on the International Space Station. The
Chinese have desired to be an equal partner in the
ISS project from its inception. 

Vick believes that China will eventually have
some involvement with the International Space
Station in the near future.

“It is a diplomatic tool,” Vick says of the station.
“And as always, our space program has been tied to
foreign policy. That has not changed. So what com-
promises are ultimately going to be brought about
is an open issue that has not yet been clearly decid-
ed that I have seen so far, but we may have answers
very shortly—at least in the public realm.”

California Congressman Dana Rohrabacher is
the chairman of the Space and Aeronautics
Subcommittee of the House Science Committee.
He firmly denies that any such negotiations are tak-
ing place.

“The Communist Chinese have no role on the
International Space Station and they shouldn’t have

a role,” Rohrabacher
stated. “I don’t want the
world’s worst human
rights abusers to be an
equal partner on the
space station. What do
we need a bunch of
Nazis running around
the space station for?
The only thing the
Chinese have in terms of
helping the space pro-
gram is what they’ve
stolen from us or what
has been sold to them by Americans who are less
than patriotic. The Communist Chinese are artifi-
cially in a position to do things in space and mak-
ing them part of the space station to boot would be
adding insult to injury.”

CHINA: PARTNER OR THREAT?

With the ever-growing tension between China and
Taiwan and the political implications of 11 September,
much attention will be given to China’s role in the
future as a spacefaring nation. Some view the
Chinese space program as the next logical step in
China’s technological ladder. Others see it as a cover
for the Chinese to develop missile technology to
threaten Taiwan and the Western World.

From what he has seen so far, Vick does not feel
alarmed with what the Chinese have recently devel-
oped.

“I don’t see it as much of a threat because it is
technology that we’ve done before—that Russia’s
done,” Vick said. “We know what the potential is
and what the threat can be. As long as they don’t go
to nanosats or ASAT (i.e. anti-satellite) type opera-
tions…that’s pushing the edge just a little too
close.”

Congressman Rohrabacher takes a much more
defensive stance when considering the implications
of a Chinese manned space program.

“Do you know the difference between a rocket
and a missile?” Rohrabacher asks. “The difference
between a rocket and a missile is that the missile is
painted in camouflage and the rocket is painted in
pastels. I don’t care if they’re painting all of their
rockets in pastels or not…those things are still a
horrible threat to the people of the United States.”

A journey of a thousand miles begins with a
single step. Where that step leads—to a space sta-
tion, the moon, or armed conflict—only time will
tell. a
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With three successful launches of the Shenzhou,
China is well on its way to a manned space-

flight, not to mention becoming a major leader in
the space arena. China’s ambitions in space go full
circle, including improved satellite technology, an
astronaut-training program, a planned trip to the
Moon, a future Chinese space station and a mili-
tary space war-fighting strategy. As a result, some
Western experts raise the question: Will a third
space power bring competition or make for
friendly collaboration?

In a rebuttal to such suspicions, China, too, is
troubled that space will become a combat zone in
the future. The Chinese government is unhappy
with other countries that are developing missile
defense space systems. Huan Huikang, quoted in
China Daily, shares such sentiments by saying,
“Some powers in the world are on the way to mili-
tarizing outer space, not peacefully exploring.” 

China issued a White Paper in November 2000
called “China’s Space Activities” detailing its aims
for space advancements. China’s undertakings
include more than just exploring outer space and
protecting national interests. China claims endeavors
to make use of outer space for peaceful purposes
and for the benefit of mankind as chief goals. 

However, China is motivated. With the ambi-
tion to obtain a more important place in the world
in the field of space science, China is getting the job
done. Since its first satellite launch in 1971, China
boasts over 48 successful satellite launches. China is
the third country in the world to have mastered
satellite recovery. Thirty additional communication,
weather and research satellites are planned for
launch in the next five years. 

Luan Enjie, the Director of the State Aerospace
Bureau, said his bureau will promote the country’s
economic and social development and national
defense with a vigorous development of space tech-
nology, space utilization and space science.

Satellites are only the beginning. A 2010 trip to
the Moon is in the works. With a lunar explo-
ration program already underway, experts believe
it won’t be too long until a taikonaut is kicking up
Moon dust. 

Qi Faren, chief designer of the Shenzhou 3
called the future Shenzhou manned flight a “key
link” or “shuttle bus” to service a Chinese space sta-
tion. Many experts believe the launch of the
Shenzhou 4 will possibly demonstrate China’s inter-
est in such rendezvous and docking capabilities. 

China has been deliberate and steady in its
Shenzhou program. Western space experts predict
a Shenzhou 4 launch in the near future with more
space experiments and a piloted Shenzhou 5
launch in early 2003, depending on the success of
future unpiloted test flights. The Shenzhou 1 suc-
cessfully launched in November 1999 with the
Shenzhou 2 following in January 2001. Shenzhou
2 carried a monkey, dog, rabbit and snails into
orbit. Shenzhou 3 launched in March 2002, carry-
ing a set of heavily instrumented mannequins, and
numerous experiments including an experimental
microchip, a space egg-hatching incubator, a vac-
cine experiment and grapevine and evergreen
seeds. The continual triumphs put China right on
target for a manned flight.

Su Shuangning, commander-in-chief and prin-
cipal designer of China’s manned space navigation
program, was quoted in the People’s Daily as saying
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that China “intends to fortify its human space-
flight-training center to rival that of Russia and the
United States.”

One final factor remains. Who are China’s astro-
nauts? The successes of the Shenzhou put China on
the verge of announcing its first astronauts. A 2-3
person crew is most likely intended for the first
manned flight. Fourteen Chinese fighter pilots were
selected out of approximately 2,000 candidates to
become astronauts. They are already undergoing
emergency training in the event of a launch prob-
lem and a final series of physical and technical exer-
cises at the Beijing Space City.

Although China has declared peaceful inten-
tions and an active desire for international
exchanges and cooperation, China is savvy to the
political and military applications in space. China’s
agenda includes a military space war-fighting strat-
egy with quick access to orbit, the use of anti-satel-
lites and other defense tactics. 

With China’s growing technological capabilities
and strong research and development program,
space experts foresee a sophisticated satellite con-
stellation that could support a military campaign.
Richard Fisher, a senior Fellow with the Jamestown
Foundation, was quoted in an article on Space.com
in regards to China’s ruthless military ambitions.
“China needs to be able to deny to the United
States access and use of space, as they themselves
exploit space to support their own forces.” 

China’s incentive to promote a strong space pro-
gram is for internal purposes as well. A very inde-
pendent and self-reliant country, China wants to
pursue space on a self-sufficient level, giving the
Chinese a sense of pride and patriotism. In addition,

the prestige of becoming the third country to
launch man into space will be a motivating force for
national loyalty. Large amounts of funding are
poured into the space program with expectations of
seeing economic and social progress in China. 

To further hype the prestige of their country’s
growing place in space, the Chinese government
has pushed commercial space activities. In
October 2000, Song Jian, President of the
Chinese Academy of Engineering (CAE),
addressed dignitaries and guests at the World
Space Week with a pledge to “support space
enterprises to actively participate in internation-
al commercial space launch service under the
principle of ‘equal, fair and mutual beneficial.’”
He also conveyed a peaceful tone to China’s
commitment to cooperate between other nations
in friendly exchange of space technologies,
applications and science.

China’s commercialization objectives target
launch services. China has developed a series of
Long March launchers and has successfully deliv-
ered over 30 foreign satellites into orbit for clients
such as Australia, Brazil, Sweden, Pakistan and the
U.S. China continues to gain a foothold in the
international launch service market through
research and development exchanges with France,
Germany, the U.S., Italy and Japan.

So, as western experts ask what to do with this
growing power, the only answer could be—make
room. China continues to make bold and steady
advancements in their space program. There isn’t
much that can be done to hold them back. Now
would be a good time to create solid partnerships and
friendships with this third rising space power. a
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You wake up after a particularly restful sleep. In
your dream, you were floating. After opening

your eyes, you look around—this isn’t like any hotel
room that you’ve ever seen. You climb out of bed, try
to stand up, and find yourself coming off of the floor
in 1/3rd gravity. Whoops! Now you remember where
you are—over a hundred miles above anywhere
you’ve been before; you’re in space.

As the human race has progressed in our march
outwards into space, we have used several different
methods of getting there. Initially, multi-stage rock-
ets were used to launch the craft into orbit. The
Saturn V rocket, for example, ended up being 99%
fuel to push its own weight and the remaining 1%
payload. In order to do this, several stages were
used, with each one dropping off after expending its
fuel. Once in orbit, the final stage would ignite,
sending the cargo towards the Moon.

One such fuel tank has had an alternate use; in
this case a space station. After the final Apollo mis-
sions were cancelled, a surplus upper stage of a
Saturn rocket was modified. Instead of an upper
stage fueled for sending the command and lunar
modules towards the Moon, the stage was retrofit-
ted as a space station called Skylab. This space lab
was successful, having several separate crews per-
forming tests throughout in the spacious interior.

Where previous launch vehicles were only used
once, the Space Shuttle was designed to be reusable,
returning to Earth in order to be later launched
again. The concept of re-using some of the launch
sections was also looked at. Since it would have
been extremely difficult to have the Shuttle provid-

ing the main thrust required to lift off, a plan arose
where it would be augmented by an external source.
This source became the Solid Rocket Boosters
(SRBs). After launch, these boosters would provide
the required thrust to reach a sufficient altitude
with the required speed. When the fuel was almost
gone, these boosters were designed to separate from
the launch assembly and parachute back to Earth.
After separation, the Shuttle would then provide
itself with the remaining thrust to reach the orbit
desired. However, in order to do this, as well as pro-
vide additional lift during liftoff, much more fuel
than could be carried within the orbiter itself would
be required. This is where the idea of the External
Tank (ET) came in.

The ET functions as an expendable fuel source
for the Shuttle. Measuring 47 meters in length and
with a diameter of 8.4 meters, the ET is a massive
component of the Shuttle’s launching system.
Inside the insulated shell, sit two enormous pres-
surized fuel tanks. At the bottom of the tank and
taking up the largest portion of the volume lays the
liquid hydrogen fuel tank. In the top of the ET sits
the liquid oxygen fuel tank, separated from the
hydrogen tank by what is called an intertank. These
components are connected via piping through one
side. Connected to the Space Shuttle, this is the
source of its fuel until it reaches 97% of its required
speed. At this point, shortly before it reaches orbit,
the ET is released.

As it disconnects, the ET is forced down into
the Earth’s atmosphere where it burns up. What lit-
tle is left, if any, falls into the Indian Ocean. Not all
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tanks from rocket launches fall back down to the
surface. There are numerous expended fuel tanks
orbiting our planet.

If we wish to make the entire Space Shuttle
launch system truly reusable, what could be done to
prevent the tanks from burning up, and what
would we do with them once they are kept in orbit? 

NASA has stated that they would be willing to
assist in placing the tanks into a stable orbit should
a feasible plan be presented. In short, if you have
the money and the resources to use it, they’ll give it
to you, delivery included.

Now, what would be considered a feasible plan?
A search on the Internet shows that there are almost
as many ideas around as there are tanks to be used,
with each plan using at least one tank. These plans
range from orbiting offices, condominiums, hotels,
and space stations, all the way to using them as a
habitat on the Moon. 

What is required to convert a tank into a habi-
tat that can be used by personnel? First, we need to
be able to get to the tank in whatever orbit it may
be in. Given NASA’s reluctance to endorse or pro-
vide transportation into space for private citizens in
the past, it is unlikely that they would be very will-
ing to spend much time or cost in helping set up a
habitat. Therefore, it is more likely that prospective
companies would have to turn to one of two
sources: the Russians, who have shown the willing-
ness to work with potential customers, or to private
industry.

Private industry, you ask? Yes! At present, there
is a competition called the X Prize happening to see

what private company can transport
three people 100 km into space twice in
two weeks, having replaced only 10% of
the craft’s mass. A bonus of this endeav-
or is that it provides a plausible (and less
expensive) transportation into space, and to our
habitat. While the crafts are not reaching orbital
altitude or velocity, they would not have to modify
much to meet this goal. In fact, there are several
companies who have integrated into their designs
the potential to launch cargo from a lower altitude
up to a stable orbit.

Now that we have our crew in orbit with the ET,
what needs to be done to make it habitable? When
the fuel tank is ejected, it isn’t always empty. In fact,
there is usually about 1000 kg of hydrogen and
6000 kg of oxygen. This makes up around 1% of its
initial load. As you may recall from your high
school chemistry class, water is made up of these
very elements. Furthermore, the oxygen could be
used to help create a breathable atmosphere inside
the habitation. At this point in the construction
phase, it would be necessary to extract the fuel into
smaller external tanks or into our transport craft so
that the insides can be worked on. This could be
achieved using another resource which is native to
space: an absolute vacuum. What better way to pull
contents from a container? To complete the “vent-
ing” of the tank, the fuel valves could be left open
for a short duration. If any remained inside the tank
afterwards, it would be of a negligible volume.

Let’s say that we have all of the fuel removed
from the tanks, and we’re ready to begin on the
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interior. But how are we going to get into it and do what work
needs to be done?

Fortunately, the Space Shuttle’s external fuel tanks are made
with access ports. Not only that, but the size of the port is almost
exactly that of a standard airlock. While the tank would not have
the framework to handle this mass, it can be retrofitted so as to
take the required stresses, loads, etc. 

Once the access port/airlock is in place, the internal tanks
would need to be opened next. This could be done in a number
of ways, including straight cutting of the interior aluminum lithi-
um walls, which is found in the newer tanks. The material
removed could be used as shielding around the outer walls. Using
the tanks as reinforcement for the exterior walls may be necessary,
as the outer walls of the ET are just over 1 cm thick. Storage as
future building material is one other option, as is melting the
material down. Melting of the aluminum in space would be cheap
and easy, courtesy of the Sun. A foil reflector could easily be con-
figured to make a solar furnace in which to melt the aluminum
down. The molten material could have several uses, including
being formed into the desired shapes and sizes for the flooring and
infrastructure of the habitat. 

But another option is present for the construction of the inte-
rior. It has been suggested that the ET be launched with only the
bulkheads and interior framework already in place. This is called
a “wet launch” since the liquid fuels are still in the same tanks.
When Skylab was designed, the wet launch method was original-
ly planned. As the planning moved along, however, it was decid-
ed that a dry launch would be preferable, with the equipment in
place instead of later trips to install it. 

So what are the positive and negative sides of this option? The
upside: everything is pretty much in place, leaving little retro-
fitting to be carried out. The downside: the resulting layout could
impede the efficiency of the Space Shuttle’s tank, resulting in a
less efficient launch. Another downside is that with every added
piece comes the added possibility of a failure, which would pose a
dire threat to the launch and crew. NASA has decided not to
entertain this option for safety reasons, and rightly so. 

Power for our new station would be achieved through solar
arrays. The most common method is to place the array on panels
protruding from the main body, as is found on the ISS and
Hubble telescope. Another option is worth considering. Due to
the large surface of the ET/station, it is feasible to place at least

some of the solar panels on or just inches off of the tank surface.
Why? As the crew of Skylab discovered, a large body such as the
station can heat up quite a bit in the sunlight. The first crew had
to rig a sheet of reflective material over the surface so as to deflect
the heat and light. In our situation, this could be coupled with the
solar array to do both jobs at once—blocking the heat and at the
same time generating power.

Now we have a tank, in orbit, with the insides emptied of fuel
and with the required bulkheads in place. What are some of the
uses for it? As previously mentioned, there are several different
schools of thought on this matter. 

First, a single tank could be used as a long term science station.
After all, this is what Skylab was used for. Operating in orbit, this
private station would be able to cater to the private industries.
Pharmaceutical companies have learned from previous Shuttle
missions that medications which could be made in microgravity
would be far superior since they could be made purer than here
on Earth.

Since metals and alloys form differently in space, newer and
better silicon chips and other computer components could also be
developed. In fact, semiconductors could be designed which
would be hundreds of times more powerful. Metal alloys are
formed stronger, as minute separations caused by gravity affect
the material made on the earth’s surface.

An orbital hotel has been mentioned quite often as a use for
the ETs once they’re reconfigured. And why not? After all, we
have seen the big drive towards opening the door to space
tourism. An orbital hotel would fit the bill nicely. The best part:
whether looking at the stars without Earth’s atmosphere interfer-
ing, or simply looking down at Earth, it’s guaranteed that your
room would be a “room with a view.”

Another configuration mentioned is taking several tanks and
connecting them to make a larger station. This larger station
could take the form of either a “classic” ring station, or as a clus-
ter of tanks. Either way, these would all be interconnected, giving
a much large habitable area. This larger area has been suggested
for everything from science labs and the hotels mentioned before,
to manufacturing facilities for either metallurgy or pharmaceuti-
cals (or both).

One problem has not been sufficiently addressed with these
plans, however. At this time, it does not appear that a suitable
means of ferrying or corralling the tanks together has been
devised. Needless to say, this hurdle would need to be passed
before any major structure was to be put together. Despite this
flaw, single ET constructions would still be relatively achievable. 

So, what does the future hold for the Shuttle’s External Tanks?
When a company steps forward with the ability to reach the prop-
er orbit, the equipment to modify the tank, and return to it with
both supplies and customers, then there will be a new role for the
tanks. A role that will permit us to use this valuable asset instead
of wasting it…a worthy example for the future of the space pro-
gram. A role that will take us ad astra.a
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T
he settlement of space would benefit all of humanity by
opening a new frontier, energizing our society, providing
room and resources for the growth of the human race
without despoiling the Earth, and creating a lifeboat for

humanity that could survive even a planet-wide catastrophe.
Unfortunately, it seems clear that, as things stand now, space

settlement will not happen soon enough for any of us to see it. 
But that could be changed! The proposed Space Settlement

Initiative legislation would:
1) save NASA and the taxpayers the cost of developing afford-

able space transport by allowing private enterprise to
assume the burden of settling space, 

2) make it possible for ordinary people to purchase tickets and
visit the Moon as tourists, scientists, or entrepreneurs, 

3) create vast wealth from what is now utterly worthless. 
It will take billions of dollars to develop safe, reliable, afford-

able transport between the Earth and the Moon. Neither
Congress nor the taxpayers wants the government stuck with that
expense. Private venture capital will support such expensive and
risky research and development ONLY if success could mean a
multi-billion dollar profit. Today, there is no profit potential in
developing space transport, but we have the power to change that.

We have the power to create a “pot of gold” waiting on the
Moon, to attract and reward whatever companies can be the first
to assemble and risk enough capital and talent to establish a
“space line” and lunar settlement.

How? By making it possible to claim and own—and re-sell to
those back home on Earth—the product that has always reward-
ed those who paid for human expansion: land ownership. 

In the mid 1960s, President Johnson saw he was going to be
forced to take money from the space race to fund the Vietnam
War. He feared that, if that let the Russians win the race to the
Moon, they might claim ownership of the Moon. So he pro-
posed, negotiated, and the U.S. Senate ratified, what became
known as the 1967 “Outer Space Treaty.” Among other things,
this treaty prohibits any claims of national sovereignty on the
Moon or Mars, etc.

But, quite deliberately, the treaty says nothing against private
property. Therefore, without claiming sovereignty, the U.S. could

recognize land claims made by private companies, regardless of
nationality, that establish human settlements on the Moon or Mars. 

The proposed legislation would commit the U.S. to granting
that recognition if those who establish the settlements meet spec-
ified conditions, such as offering to sell passage on their ships to
anyone willing to pay a fair price. Entrepreneurs could use that
promise of U.S. recognition to help raise the venture capital to
develop the ships needed to make the claim. 

It would take a really large land claim to be worth that huge
investment, of course, but there is an amazingly large amount of
land out there waiting to be claimed. For example, a claim of
600,000 square miles, about the size of Alaska (just under
1,600,000 square km.) would be only around 4% of the Moon’s
surface, but would be worth about $40 billion at even a very con-
servative price of $100 an acre (4047 square meters). 

The price of the land might, by then, be much more. Under
this proposal no one would be able to claim lunar land ownership
without having first put into service a transport system going back
and forth often enough to support a settlement. Therefore, when
they subdivide and offer U.S. recognized deeds for sale back on
Earth, lunar land will actually be accessible. It will finally be
understood to be land in the sky, not pie in the sky. It will be
offered for sale after months of worldwide press coverage pro-
duced by the race to be the first to settle the Moon. 

There will be land buyers with business purposes for buying
and using land, but there will be a much bigger speculative and
investment market. People will buy so they can leave an acre of
land on the Moon to their grandchildren, or put their name on a
crater. The profits on land sales which take place in the U.S. will,
of course, be subject to U.S. taxes, so the Budget Office will score
this legislation as a revenue producer, not a cost to the U.S.

It sounds strange because we haven’t done it yet, but there is
growing sentiment for extending private property and the bene-
fits of free enterprise to space. Former House Science Committee
chair Bob Walker has suggested that the Bush administration
would like to develop such a legal structure.

Before copyright and patent laws, no one could own songs,
stories or ideas. The passage of those laws, creating intellectual
property, made whole industries possible and added greatly to the
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world’s wealth from things that had previously been valueless.
Creating lunar property could be the incentive to open the space
frontier to everyone, thus benefiting all of humanity. 

Would you support such innovative legislation? If so, why not
tell others, especially your Congressman and Senator, about the
idea. If you live in another country, why not suggest such legisla-
tion to your own government?  You can also tell them about the
Space Settlement Initiative web site at: http://SpaceSettlement.org/
which has a rough draft of the proposed legislation.

The following are some answers to frequently asked questions.
I welcome your comments on all of these ideas. 

Alan Wasser: awasser@worldnet.att.net 

QUESTIONSANDANSWERS:
What is the real purpose of enacting a land claims recognition law?
The creation of a legal system of property rights for space is not the long-
term objective. 

The establishment of a property rights regime for space is only a
means to an end, not an end in itself. The real purpose is to enable the
expansion of the habitat of the human species beyond the Earth by offer-
ing a huge financial reward for privately funded settlement.

It is the only way to create an economic incentive sufficient to
encourage private investment to develop affordable human transport to
the Moon and Mars.

There are alternative space property rights schemes being proposed by
some lawyers that would, instead, make settlement even harder than it
would be now. They would require that, if you do pay to develop space
transport, you would then have to pay the UN or some other body even
more for the land you want to settle.

Property rights legislation should be judged by how well it encourages
space settlement, not on how elegant the resulting property rights system
is. Property laws could be left to evolve after settlement, except that set-
tlement just isn’t happening without them, so we need something like
this legislation to jumpstart it.

Will promising property rights be enough to produce the necessary invest-
ment in developing affordable space transport?
Hopefully so, but it is impossible to know the answer to that question
this early, because it is impossible to know how much such development
will cost, or how long it will take until someone makes the necessary
breakthrough. It is also impossible to know how much space settlement
will cost, or exactly how much Lunar land will be valued at, or what
other ways settlements will find to earn money to pay their operating
costs, etc, etc..

Fortunately that isn’t the question we need to answer now. The ques-
tion we need to answer is...

Will promising property rights HELP to produce the necessary investment
in developing affordable space transport?

Fortunately, it can be clearly demonstrated that the answer is yes.
There is no way to be sure just how much Lunar land will be worth
when U.S. recognized deeds are being sold by people who can actually

take you and your customers to the land, but it is certain that a piece
of Lunar land the size of Alaska will be worth a very, very large amount
of money. 

Clearly there will be a big demand, on Earth, to buy real deeds to
pieces of Lunar property. A man by the name of Dennis Hope
announced that he had claimed the Moon, set up his own “Lunar
Embassy” and has been making a small fortune selling $15.99/acre
unrecognized Lunar land “deeds,” when there is no possible way to get
there, and nothing can be done with those “deeds.” ($18.49 if you want
your name printed on the deed). Hope has sold over 1.1 million “prop-
erties” to people in 165 countries since 1980, according to Greg Nemitz,
Hope’s “National Marketing Director” (and, not surprisingly, the most
determined opponent of requiring “use and occupancy” before claiming
Lunar land.)

Those who say property rights are not needed until after settlement
has actually taken place are counting on near-term incentives (such as
space tourism, servicing the space station, etc.) to produce all the neces-
sary investment in affordable space transport, the establishment of on-
orbit infrastructure and then settlement itself. It is very much open to
question whether such near-term incentives could be sufficient, but it is
certain that adding a very big long-term incentive, on top of whatever
near-term incentives there are, would have to help.

Imagine that you are an entrepreneur trying to get a venture capital-
ist to fund your research on a radical new idea that you think might
reduce launch costs by an order of magnitude or more. He asks: If you
succeed in this risky venture, how are you going to use it to make enough
profit to make it worth my while? You tell him your projections of space
tourism profits, etc., and he is impressed, but not enough. Then you add:
in addition to all that, if we do reduce launch costs enough, it could later
be used to establish a settlement on the Moon and immediately gain U.S.
recognized ownership of 600,00 square miles that could be sold, and/or
mortgaged, starting the very next day. If that were valued at only $100 an
acre, it would be an instant gain of a $40 billion dollar asset on your
books. Is there any chance that would not even help your case?

In sum, in order to spur the development of affordable space trans-
port, this law doesn’t need to bring in all the needed investment by itself.
There are existing incentives but not quite enough. We need only bring
in sufficient additional financing to tip the balance. The promise of prop-
erty rights for space settlement is a very low cost, low risk, “do-able” way
to attract that supplementary venture capital.

What does international law say about private property ownership in
space?
Early in the negotiations for the 1967 “Treaty On Principles Governing
The Activities Of States In the Exploration And Use Of Outer Space,
Including The Moon And Other Celestial Bodies,” generally called the
Outer Space Treaty, the USSR suggested that the treaty ban private activ-
ities in space but, at the insistence of the Americans, all such provisions
were dropped from the final treaty. According to the New York Times
report of the U.S. Senate ratification hearings for the Treaty, (7 March
1967) Senator Albert Gore (Senior) worried that the “benefit of all” pro-
visions of Article 1 of the treaty might inhibit space activities. The Times
says Arthur Goldberg, who negotiated the treaty for the U.S., reassured
Gore by describing “the article as a ‘broad general declaration of purpos-
es’ that would have no specific impact until its intent was detailed in sub-
sequent, detailed agreements.” 

The one serious attempt to establish such a follow-up agreement was
a disaster that the U.S. Senate refused to ratify, specifically because it
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attempted to ban private property. It was the 1979 “Agreement On The
Activities Of States On The Moon And Other Celestial Bodies” gener-
ally referred to as “The Moon Treaty.” It would have replaced the “ben-
efit of all mankind” language with the drastically different “common
heritage of mankind” doctrine. Some third world countries have claimed
that the “common heritage” doctrine would mean that anyone wanting
to establish a lunar settlement might have to pay off the leaders of every
nation on Earth. 

Fortunately, since it wasn’t ratified by the U.S. or any other nation
that was then spacefaring, the Moon Treaty is generally regarded as a dead
letter, and is not binding on the U.S. or its citizens. Thus, as things stand
now, private entities can claim ownership of land on the Moon “on the
basis of use and occupation” although nations cannot. 

Can there be property ownership without sovereignty?
In countries like France, which follow what is called “civil law” (as
opposed to “common law” which the U.S. inherited from the U.K.)
property rights have never been based on territorial sovereignty but on
the “Natural Law” theory that individuals mix their labor with the soil
and create property rights independent of government, which merely rec-
ognizes those rights.

Throughout history, actual settlement, “occupation and use” has been
the traditional basis for claims of ownership of land that had no sover-
eign. Columbus claimed the land he discovered by leaving a garrison on
it, not by planting a flag. We want the U.S. to treat the settlement itself
as having one of the attributes of a sovereign: the right to claim private
ownership of unowned land by right of use and occupation. 

For property rights on the Moon, the U.S. will have to recognize
Natural Law’s “use and occupation” standard, rather than the common
law standard of “gift of the sovereign,” because the common law standard
cannot be applied on a Moon where sovereignty itself is barred by inter-
national treaty. The U.S. will have to say that, because there can be no
government on the Moon, a true settlement can give itself title, just as
though it were a government, and its property deeds, for land under its
control, will be recognized by U.S. courts of law (subject to specified lim-
itations) just as titles issued by France, China and even Iraq, are recog-
nized by U.S. courts.

Why not give smaller, limited land grants for easier steps than settlement?
It would be nice if we could offer a series of graduated rewards for each
little advance in space development, but it can’t be done legally... and the
grants wouldn’t be worth anything much if it could be done. Where the
U.S. has sovereignty, and is the source of ownership, the government can
give ownership of land, or limited rights to its use, for whatever reasons
it chooses. But, since no nation can claim sovereignty on the Moon and
Mars, the U.S. has nothing to give. The only thing governments can do
is to recognize, or not recognize, a claim made by a private entity which
has a good case for making the claim.

It will take hard work to get Congress and the courts to accept even
settlement and “use and occupation” as a basis for space land claim recog-
nition, even though that has always been the basis for claims of owner-
ship of new land. Space claims based on anything less than settlement
would be virtually impossible to justify to the courts and the world.

More important, human settlement of space is our real goal! We are
a lot more likely to actually see it happen if it is the required condition
to win anything. Giving limited ownership for less could reduce the
incentive, for both the winners and losers of the first round, to keep
going full out toward settlement. Only when there is a live human being

waiting on the Moon for the return flight can we be really sure that there
will be a return flight, even if the accountants say, “put it off for a few
years, or more.” 

But the most important reason to reserve grants for actual settlement
is the following: 

Could lunar land really be worth enough to make a difference?
It isn’t how much land you get that matters. It is how many dollars it is
worth! The dollar value of an acre of lunar land goes up exponentially the
day buyers can actually buy a ticket and go there, or send a representative
or a customer. That means the value of the grant goes up exponentially if
we hold it back until there is a space line going back and forth. 

The value of the land claim can be similarly increased if we capital-
ize on the media coverage of a space ship taking off to try to win the race
to establish the first human settlement on the Moon. The day people
land on the Moon, set up permanent habitation, and stay there while
the ship goes back for more people, they will be the whole world’s
heroes. At that very moment, back on Earth, their representatives will
finally be free to start selling, at huge prices, seats on subsequent trips,
and, at prices people all over the Earth can afford, valid deeds for land
around their base. People will even buy land as a way to support, or just
feel part of, the project. 

Then, and only then, will a lunar land claim reach the multi-billion-
dollar value that would make a real difference, enough to justify even the
billions it took to win it. 

What conditions should the U.S. set for recognition of a claim?
It should set an appropriate limit to the amount of land that can be
claimed (and it will be easier to increase the size of a grant, later, than to
reduce it). It should require the settlement to behave by international
norms. It should require that the settlement be open to all and prohibit
anti-competitive behavior. Regulations could even include protection for
sites of historical or other special importance. 

It might also be required that only a certain percentage of land sale
revenue can be used to repay the cost of establishing the settlement and
taken as profit, the balance being retained to support the settlement itself
until it can find ways to earn enough to become self sufficient. 

How much land should a settlement be able to claim...and why?
The first settlement on the Moon should be able to claim up to 600,000
square miles. Getting to Mars will cost much more and Mars itself is larg-
er than the Moon. Therefore the first Martian settlement should be able
to claim up to 3,600,000 square miles, roughly the size of the United
States, worth 230 billion dollars at even $100 per acre. 

Some critics object that would allow a settlement to claim more
land than it can use, but the amount of land that can be used depends
on what you are using it for. Nineteenth-century land grant farmers
used 40 acres and a mule. Modern mechanized farms use vastly more
land than that. Cattle ranchers use much more land than farmers. But
none of those are the size criteria that should be used for a Lunar set-
tlement because, of course, the settlement will not make its living by
either farming or ranching.

The plan is to let settlements recoup the cost of getting there in the
first place by selling land. If you are in the real estate business, especially
if you are selling totally raw Lunar land, you can use all the acreage you
can get title to. So the “right” size for a claim is that size which is just large
enough to justify the cost of developing reliable space transport and
establishing a settlement. Small enough to force the development of cost-
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Q: Will the settlement of spac
effective, affordable, transport, and small enough to still leave room for
future settlements.

That’s how the proposed settlement sizes were derived. Real
estate experts guessed at the minimum the land would bring when
you could buy a ticket and get to it. Space experts guessed at what
was the least that financially efficient private companies could hope
to establish settlements for. The average settlement cost estimates,
divided by the estimated average dollars per acre, gave the number of
acres needed. Converted to square miles, that worked out to approx-
imately 600,000 square miles on the Moon and 3,600,000 square
miles on Mars. 

Fortunately, that is quite small enough to still leave plenty of room
for subsequent settlements, since it is only around 4% of the Moon,
6.5% of Mars. Since it is much easier to follow than to lead, and we
want to encourage leadership, no settlement after the first gets even that
much. Each subsequent settlement gets 15% less land than the previous
one. Finally, no entity can get recognition for more than one settlement
on a body. Therefore there is no possibility of anyone monopolizing all
the land.

Why must the space line and settlement be open to all paying passengers
regardless of nationality?
International law clearly requires that opening the space frontier must
“benefit all mankind” and that there must be “access to all areas of celes-
tial bodies.” 

The Outer Space Treaty in its very first article, says, “The exploration
and use of outer space, including the Moon and other celestial bodies,
shall be carried out for the benefit and in the interests of all countries ...
and shall be the province of all mankind. ...and there shall be free access
to all areas of celestial bodies.” 

Article XII says: “All stations, installations, equipment and space vehi-
cles on the Moon and other celestial bodies shall be open to representa-
tives of other States Parties to the Treaty on a basis of reciprocity. Such
representatives shall give reasonable advance notice of a projected visit, in
order that appropriate consultations may be held and that maximum pre-
cautions may be taken to assure safety and to avoid interference with nor-
mal operations in the facility to be visited.” All settlements and property
owners will have to accept that rule unless the Treaty is ever changed.

Establishing a space line and settlement open to all paying passengers,
regardless of nationality, would certainly benefit all mankind, thus mak-
ing it both necessary and sufficient to meet that very important condi-
tion of international law.

The question of compliance with the access requirement of the Outer
Space Treaty upsets a lot of people, on both sides of the issue. Greg
Nemitz (“National Marketing Director” of Dennis Hope’s “Lunar
Embassy”) calls me a Communist for acceding to the access requirement,
because it means property owners can’t have an absolute right to keep
everyone else off their land. Wayne White, however, insists my plan fails
because it does not go far enough to comply with that same “free access”
rule. I, of course, think I’ve made the best compromise possible until and
unless the treaty is revised.

Wouldn’t it help if a major company announced that, if a land claims
recognition law were passed, it would try to develop affordable space
transport?
Of course, it would help immensely!

It would make a huge difference if someone capable of operating at
that level, such as a really big investor or a Fortune 500 company, took

the time to think carefully about the economics and realized how prof-
itable owning land on the Moon could be.

Of course, Congress would give the idea much more credibility if
they heard someone representing Boeing or Lockheed tell them that pass-
ing a land claims recognition law would lead to a serious privately fund-
ed space development effort. The problem, unfortunately, has been like
the classic “which comes first: the chicken or the egg?”

Smart businessmen aren’t interested in putting their efforts into busi-
ness plans dependant on laws which not only haven’t been passed yet, but
haven’t even been introduced. Smart Congressmen aren’t interested in
putting their efforts into introducing legislation to create industries that
businessmen aren’t even talking about yet.

If you can be the one who gets some billionaire investor, or key CEO,
(perhaps someone you happen to know or work for), to break that log
jam by investigating and promoting the idea, the future colonists on the
Moon will probably build a statue to both of you someday.

Are the weaknesses and compromises in this plan likely to be permanent? 
The most probable immediate outcome of U.S. passage of a land claims
recognition law would be the prompt start of international negotia-
tions—negotiations which will never happen otherwise—toward a new
treaty (or new bilateral treaties) in which a number of the weaknesses and
compromises necessary at this stage could be resolved.

Hopefully the resulting new space treaty will provide uniform inter-
national recognition of property rights in space in return for providing
non-discriminatory access to all. Enforcement mechanisms, revision of
the free access rules, permanence of claims, questions of sovereignty and
legal jurisdiction, size of subsequent claims, etc., etc., might also be on
the agenda.

At the moment, the diplomatic community, much of which would
prefer space remain open only to governments anyway, sees much higher
priorities than a new space treaty. If this legislation passes, and nothing
further is done, the U.S. will have created the de facto property regime for
the Moon, and settlement will seem imminent. That should give the
diplomatic community a strong incentive to start negotiations toward a
new treaty.

Didn’t the earliest version of this plan talk about Lunar “land grants”?
Why aren’t you using that any more? 
I stopped using the phrase “land grants” because it conveyed the misim-
pression that the land is currently someone’s to grant. The current phrase
is therefore the less catchy but more accurate “land claims recognition”
and the words “land grant” are used only to talk about what we cannot
do, or (as in the next Q & A) historical analogies on Earth.

Do Land Grants work?
Although classic land grants cannot be used in space because sovereignty
is prohibited, the objective of land claims recognition in space is the same
as the objective of land grants on Earth: the use of property rights as an
incentive to get private individuals to do something of great value to the
whole society.

Much of the United States was developed by the use of land grants,
from large parts of the original 13 colonies through the settlement of the
West. Congress, not wanting to use government funds, used land grants
to encourage the building of the transcontinental railroads. 

Fortunately, the application of land claims recognition to space has a
big advantage over the use of land grants for building railroads. To get a
railroad built, someone (usually whoever has the best political connec-
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e take place in your lifetime?
tions) must be selected and given a monopoly over the right of way before
they have proven that they can and will deliver on their promises.
Railroad companies’ promises were often broken. In space the system can
be structured to promote real competition, rewarding only those who
have actually gotten the job done, by requiring actual “use and occupa-
tion” for all property claims.

You can’t farm Lunar land, Earth doesn’t need its minerals, so how will
Lunar land be put to profitable use?    Who will its “end users” be?
The NSS Policy Agenda section on Economically Self-Sufficient Space
Settlements says “Even people who might purchase on speculation will
ultimately need to find such end users,” apparently as though that were
a justification for a “challenge” to “rigorously confirm” the end users now,
before even such a fundamental question as the cost of transport can be
known.  But buying on speculation is defined as buying without know-
ing the end users! “Ultimately,” here, would mean years after the settle-
ment has been established, not now!. 

Basic industries like farming and mining are the first things people
think of when considering putting land to profitable use, but they are
very far from being the only way to make a profit on land. In fact, if you’ll
think about the United States today, a surprisingly small percentage of
the land is being put to profitable use for farming or mining ...and it’s an
even smaller percentage of the profits actually being made on land. Far
more profits are being made on U.S. land by people who use it as some-
thing to speculate on or invest in.

Most Lunar land will first be put to profitable use that way: as some-
thing to speculate on or invest in. Karl Marx might have thought that
shameful, but I don’t. It is a perfectly good way to put land to profitable
use. ...and if it results in opening up the final frontier for all mankind, it
would be wonderful!

Later, if land speculation and investment can pay to develop the
infrastructure, many, many other uses for the land will open up. A few
we can foresee: tourism related businesses, facilitates for astronomy and
scientific research, facilities for producing TV broadcasts for Earth
(Lunar gravity will produce fascinating entertainment and sports pro-
grams), a landing field for visiting ships, with repair and re-supply facil-
ities for those ships. Solar power collectors will take a lot of land, and
location will matter a lot.

Hydroponic farming for the inhabitants of the Lunar base will be
profitable, and so will mining of things they need, especially water. Small
factories will appear to produce things that originally had to be import-
ed from Earth, starting with oxygen and construction supplies. The first
export products will probably be small Lunar rock souvenirs or jewelry.
Later, maybe Helium 3 could be exported.

But the most profitable uses will appear in the future and are certain-
ly beyond our ability to predict now. Could Ponce De Leon have pre-
dicted that that “worthless” swamp in the middle of Florida would end
up as Disneyland? Would you expect Lewis and Clark to predict that
those “worthless” snow covered mountains would eventually find very
profitable use for ski lodges? 

If you can’t give figures, now, proving the profitability of the end uses of
Lunar land, how could anyone raise big money for Lunar land?
That’s “cart before the horse” thinking—and this plan is not at all about
raising money for Lunar land. There is no Lunar land to buy.

This is about raising money for the development of affordable space
transport and the money doesn’t have to be raised all at once, just
enough to keep the experts working hard on solving the next piece of

that puzzle. Only when safe, reliable transport has actually been devel-
oped, and launch costs have been brought low enough that even the
accountants think a settlement could make a sufficient profit by selling
land, will it be time for anyone to try to raise the big money to actually
establish a settlement.

If they succeed in creating a functioning space line and settlement,
they then get ownership of the land and can try selling it. Only then
(perhaps a decade after the law was enacted?) do they have to make
projections about the future end uses of the land. Only then, when the
cost of transport is known, can they be expected to make meaningful
financial estimates. 

Some land, especially close to the base, will, by then, have identifiable
uses and will sell for high prices to prospective entrepreneurs with serious
business plans. 

Outlying land that still does not have identifiable uses will have to be
sold for much less, which is why the settlement is allowed to claim so
much of it. But it will still sell to those who take the long view or hope
to make a profit by re-selling when the market price rises, as it always
does eventually with land. There have been many fortunes made buying
and selling “worthless” land that did not yet have identifiable uses and so
land buyers have always been very tolerant of that.

It is important to us that those who establish the settlement be able
to sell enough of their land to make back many times their investment in
developing or purchasing affordable space transport. But it does not mat-
ter at all, now, which of those who buy land from the settlement will get
rich on it and which will end up holding the deeds for years for little or
no profit.

By creating a space line the settlement will enable many others to
start Lunar enterprises. Some will do badly, some will do well.
Eventually sources of revenue other than land sales will grow to the
point where they can pay the operating expenses, fund the growth of the
Lunar base, and still return a profit. Land buyers will sense that poten-
tial. But there is certainly no requirement that those later revenue
sources be precisely identified now, before the enabling legislation has
even been passed.

Could other sources of revenue be enough, without land claim recognition?
All these years after humanity first landed on the Moon, no one is invest-
ing serious money in going back to stay. That fact alone is proof that the
currently possible sources of revenues are not enough and must be aug-
mented somehow. 

This project will not only cost a lot, it will take a lot of time, push-
ing the limits of how long investors will wait for a return. The other
ways to make money will all take additional time and investment to start
paying off. Only land sales can produce returns as soon as the settlement
is established, and therefore they will be the first dollars earned by the
investors. That would make land sales particularly important in the
business plan of any private settlement effort. 

What if the settlement does not produce enough operating revenue to pay
off its debts and make a profit? 
If not, then sooner or later it ends up like the Iridium satellites or the
U.S. land grant railroads. The railroad companies went bankrupt, but the
new owners kept operating the trains. Bankruptcy wipes out the debt,
but the system still functions and the world has its benefits.

This legislation must be structured to be sure that, if a settlement
company goes bankrupt, its ships and settlement will be sold, if need be,
for pennies on the dollar, to others who will keep them operating.
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A: Yes, with lunar land ownership.
Could this law produce a new “space race”?
The first lunar settlement would have a big advantage over others that
came later. Clementine and Lunar Prospector have demonstrated that the
poles of the Moon have many potential advantages over other areas of the
Moon. The lunar poles have water which is frozen and/or bound into the
lunar soil. In addition, the polar mountain tops are not cursed with 14
days of darkness every month.

The team that is first to find a way to build affordable human trans-
port to the Moon would get first choice of the Lunar poles. The second
would have to settle for 15% less land, and the less desirable pole. Claims
after that would be worth much less. That should provide a powerful
incentive to race to be the first.

Is this only for Americans? 
The legislation cannot claim U.S. sovereignty and should grant equal
opportunities to citizens of all nations to invest in settlement projects, to
purchase tickets on the space line, and to purchase land. It should offer
reciprocity to all other nations that pass similar laws. 

Given today’s global economy, it is likely that all entrants in the race
to establish a settlement will be multinational consortia. The
investor/owners will be drawn from all around the world, and the teams
of aerospace companies cooperating to build the ships will, too. It is just
too big a job for one company, or even one nationality, to undertake alone. 

Why is U.S. legislation so important?
Because the U.S. is where the money and the media are, the U.S. will be
the first and most important market where the land deeds will eventual-
ly be sold to the public. Therefore, it is the U.S. courts that will rule on
whether lunar land sales are valid transactions or frauds. What this legis-
lation does is tell the courts what standard to use in making that ruling. 

Could the U.S. withdraw from the Outer Space Treaty, claim nation-
al sovereignty on the Moon, then award property rights to whomever
it pleased?
The Outer Space Treaty says any nation can withdraw from the treaty on
one year’s notice. Some suggest this would be a simple route to establish-
ing private property on the Moon, but it is a dead end. There is no
chance at all we will withdraw from the treaty because, in some ways, it
provides a sound framework for activities in space, and it includes provi-
sions, such as banning weapons of mass destruction from space, that are
considered much too important to tamper with. 

That may actually be a blessing in disguise. If the U.S. did have sov-
ereignty, land grants would undoubtedly be handed out on the basis of
political connections, not on the basis of actually having opened the
space frontier. Those who had received the land grants could then charge
those who wanted to establish a settlement, rather than funding them.
Thus, private property established that way might delay settlement,
rather than hasten it. 

Does recognizing a land claim obligate the U.S. military to defend
the settlement?
No! U.S. recognition of land ownership means its courts, not its military,
must defend ownership. At the most, the U.S. might impose economic
sanctions against any aggressor, if there ever were one. But aggression is
not going to be the problem it would be on Earth, because it really
wouldn’t pay economically. 

The main value of the land, especially at the beginning, is its market
value on Earth. Stolen land would be very hard to sell, and its title would

always be in doubt, so it makes overwhelmingly better sense to buy land
from the first settlement than to try to develop a transport system capa-
ble of mounting a war of aggression against it. Anyone who had such
ships could use them to establish a whole new legitimate settlement,
rather than fighting to steal some of the 4% of the Moon in the first set-
tlement. In later years, settlements will establish their own defenses. 

What effect would this have on NASA and the aerospace companies?
This legislation would create a huge demand for space ship design ideas
and expertise, greatly benefiting all aerospace companies, both big and
small. NASA would continue to do basic research and design that would
help everyone, and individual centers might well be allowed to contract
to work on specific problems on a proprietary basis. NASA could also
play a role in helping to determine whether ship designs are safe and reli-
able and whether a genuine permanent settlement has been established.

Who came up with this idea? 
Alan Wasser is a former broadcast journalist at ABC News and CBS
News, who then owned and operated a successful international business,
which he sold. He was the Chairman of the Executive Committee (CEO)
of the National Space Society and is now a member of its Board of
Directors. He was a member of the Board of Directors of ProSpace, and
is an Advocate of the Space Frontier Foundation.

He was the first to propose that the first human settlement on the
Moon might use a permanently sun-lit mountain top at the moon’s south
pole, the existence of which was only later confirmed by the Clementine
mission. Much of Ben Bova’s novel Moonrise takes place on that lunar
mountain, which Bova named “Mt. Wasser.”

He is the originator of the idea of using land claim recognition to
make privately funded space settlements potentially profitable, and there-
fore possible in our lifetime. He is the author of numerous articles on the
subject of space property rights, most recently in The Explorers Journal,
the official magazine of the Explorers Club, Space News, Ad Astra, Space
Governance, Space Times and Space Front among others. Space Governance
published a rough draft of the proposed legislation.

This is much more than the work of just one person. Many oth-
ers have contributed a great deal to it, deserving thanks and credit for
supplying key ideas, explaining the fine points of international law,
promoting the idea, helping with writing and editing or in other
ways, and even by attacking the plan and exposing weak points that
needed fixing. (Of course, some of those helpful attacks came from
critics who continue to strongly oppose parts or all of the plan.
Therefore, being thanked below does not imply endorsement.)
Among the many who contributed are Scott Pace, Marianne Dyson,
Glenn Reynolds, Wayne White, Gordon Woodcock, Declan
O’Donnell, Ray Collins, John Carter McKnight, Arjen Van
Ballegoyen, Bryce Walden, Leonard David, Lawrence Roberts, Pat
Dasch, Ben Bova, Jeff Liss, Michael Heney, Rick Tumlinson, Carol
Kochman, Toni Sonet, David Wasser, Art Dula, Robert Zubrin, Jim
Bennett, Bob Werb, Charles Wood, Fred Ordway, Jim Benson, Pat
Bahn, Peter Kokh, Grant Davis, Ed Wright, Alford Lessner and
Charles Miller. Sincere apologies to the many others who should have
been mentioned but have been accidentally overlooked. a

Alan welcomes your comments on the Space Settlement Initiative. His email

address is awasser@worldnet.att.net
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Struggles
of the

Father
Known today as the father of Soviet cosmonautics

rocketry, and space flight, Konstantin
Eduardovich Tsiolkovsky traveled a long, difficult
road to his place in history. Geographical isolation,
poverty, deafness, and an indifferent scientific com-
munity had to be overcome before Konstantin
Eduardovich would be recognized for his genius and
contributions to various scientific disciplines. The
driving force behind this man was a genuine desire to
help mankind. About himself, Tsiolkovsky wrote:
“The basic motive of my life is to make something
useful for people, not to live my life in vain, and to
move mankind ahead even if only a little. This is why
I have been interested in that which has given me
neither bread nor power. However, I hope that my
works, perhaps quickly, and perhaps in the remote
future will give to society mountains of bread and
limitless power.”

Tsiolkovsky was born on 17 September 1857 to
Maria Yumasheva and Eduard Tsiolkovsky in the
remote village of Izhevskoye in the Spassk District,
Ryazan Guberniya, Russia. His father was a forester
who had a passion for construction and invention;
his mother was from a family of artisans.

Tsiolkovsky once wrote that his father’s primary
quality was his strength of character and will, and
that his mother’s was talent. Tsiolkovsky, who was
rigorously self-disciplined, as well as creative and
talented, obviously inherited and benefited from
what he regarded as his parents’ best features. 

As a young child, Tsiolkovsky was happy,
inquisitive, and energetic. He had a kite, to which
he attached a small box in which its passenger—a
cockroach—could ride into the air. When he was
eight years old, his mother gave him a small collo-
dion balloon filled with hydrogen, and told him
not to let go of the string or else the balloon might
get away. Tsiolkovsky was delighted with this pres-
ent, which must have made a lasting impression on
him, as he spent a great deal of his life’s work on the
study of an all-metal aerostat (dirigible) capable of
carrying passengers. 

In 1867, at the age of nine, Tsiolkovsky became
seriously ill with scarlet fever. A complication from
the illness caused him to lose his hearing almost
entirely and he was only able to hear indistinguish-
able and muffled sounds. He later wrote that the
years between the ages of ten and fourteen were the

to the stars Ad Astra s e p t e m b e r  � o c t o b e r  2002   41

Struggles
of the

“Father”

The arduous life and prescient
insight of Russia’s largely
unknown space visionary.

BY AIMÉE DECHAMBEAU

A
ll 

im
ag

es
 th

is
 a

rt
ic

le
 c

ou
rt

es
y 

of
 K

. E
. T

si
ol

ko
vs

ky
 S

ta
te

 M
us

eu
m

 o
f t

he
 H

is
to

ry
 o

f C
os

m
on

au
tic

s.



saddest and darkest of his life; he was deprived of
the previous companionship of his playmates and
was unable to attend school any longer. One morn-
ing, however, his mother came to sit beside him, her
arms filled with books from his father’s library, and
they began to read together. At this point
Tsiolkovsky felt that his “mind was awakened by
reading…[and that] there was nothing dark about
books and that I could understand all I read.”

Tsiolkovsky noted later in his life that, although
he was by nature a self-motivated person, his deaf-
ness and isolation helped him to develop, as well as
broaden, his unique style of introspection and self-
expression. Tsiolkovsky wrote: “I clearly realized
that it was to my deafness that I owed the original-
ity of my work.” Beginning at the critical point
when Tsiolkovsky realized that books held new
meanings for him, he became a self-taught man.
The more he read, the more questions he wanted to
answer. Because of the remote location of the village
in which the Tsiolkovsky’s lived, as well as its rela-
tive poverty, there were almost no scientific journals
and books for him to study. In addition, there were
only a small number of people who understood the
scientific concepts and ideas that Tsiolkovsky was
investigating, and therefore he had very few human
resources upon which to call for help. He wrote in
his autobiography that there was much that he did
not understand in the books that he read, and was
therefore forced to figure everything out on his
own. This, he felt, required him to learn how to
think—especially how to think critically. He used
the world around him to extrapolate larger ideas.
For example, in teaching himself to calculate large
distances, such as the distance between the earth
and a star, he began by calculating the distance from
the house to a fire-tower. From information he
gathered in reading his father’s books, he construct-
ed an astrolabe-goniometer to help with his calcula-
tions. He then walked the distance, making actual
measurements to check the accuracy of his calcula-
tions. Imagine how excited he was to discover that
he was able to accurately calculate distances without
actually traveling them! He later wrote that from
that very moment he began to believe in theoretical
knowledge. 

Once he had exhausted the limited resources of
the town in which he lived, his father felt that he
should travel to Moscow to continue his self-educa-
tion. In 1873 Tsiolkovsky went to Moscow and
remained there until 1876; for these three years he
primarily studied physics, chemistry, mathematics,
and astronomy. Although he did not have enough

money to formally enroll in a course of study,
Tsiolkovsky attended free lectures, listening
through an ear trumpet that he had designed and
built for himself. Penniless and often hungry,
Tsiolkovsky lived almost entirely on brown bread.
He wrote that he would go to the baker’s every three
days to buy 9 kopeks worth of bread, spending only
90 kopeks on bread each month. Tsiolkovsky spent
most of the money sent to him from home on
experiments and books. Experiments were of par-
ticular importance to Tsiolkovsky as his primary
way to understand and/or prove a concept and he
conducted elementary physical and chemical tests
when he could afford the materials. Similarly, when
studying math he never looked at the proof for a
problem until he was able to work it out for him-
self; he then looked at the proof only to check his
own work. 

Tsiolkovsky’s ideas about space flight developed
more fully during his stay in Moscow. He was an
avid reader of Jules Verne’s space novels, and he
spent a great deal of time immersed in the scientif-
ic literature at Rumyantsev’s Public Library.
Philosopher-librarian Nikolai Fyodorov, in whose
library Tsiolkovsky studied, also had a tremendous
influence on him at this time. Fyodorov’s philoso-
phy included the idea that human beings required
space for material and spiritual development—liv-
ing space or lebensraum—and that humans should
seek other habitable planets. It is said that Fyodorov
read every book that he cataloged, and he was
known for bringing additional and unexpected
resources to scholars studying in his library.
Fyodorov helped Tsiolkovsky in a number of prac-
tical ways beyond providing him with library
resources: he gave Tsiolkovsky food and clothing,
assisted him with his mathematical studies, and
helped him establish a regular routine of study, thus
enabling him to pass his qualifying exams and
thereby obtain teaching positions.

Tsiolkovsky left Moscow in 1876, probably at
the request of his father who had heard from a
friend that Tsiolkovsky was sickly and emaciated.
He returned home and became a mathematics and
physics tutor. In the autumn of 1878 Tsiolkovsky
passed his teaching examination, becoming a “peo-
ple’s school teacher,” and accepted a position as an
arithmetic and geometry teacher at the Borovsk
Uyzed School. Compensating for his deafness in
the classroom, Tsiolkovsky resorted to lecturing and
extensive experimentation for his classes. To under-
stand questions from his students, he generally had
an older student stand near him at the front of the
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class and repeat the questions to him. Tsiolkovsky
was a dedicated and thorough teacher, and wrote
that he “did not stint on interesting experiments, so
that we had ‘real’ performances; a part of my salary
went for these experiments.”  

While Tsiolkovsky’s students thought a great
deal of him as a teacher, many of his colleagues took
advantage of any opportunity to poke fun at him.
They were resistant to his ideas for new teaching
methods, and were probably unable to fully grasp
many of his scientific ideas. They were also resent-
ful that he was able, as poorly paid as they all were,
to privately publish his research as short pamphlets
and books. Kosmodemianskii, a biographer of
Tsiolkovsky, wrote that “his deafness probably saved
his greatness,” for if he had been able to hear much
of what was said about him he might have become
discouraged. On the other hand, it is unlikely that
Tsiolkovsky would have, for any reason, given up
his research, as it was as natural a part of him as
breathing.

In 1881, at the age of 24, Tsiolkovsky wrote a
paper entitled The Theory of Gases, in which he out-
lined the fundamentals of the kinetic theory of
gases, a theory very similar to that developed by
James Clerk Maxwell twenty years earlier. Although
some of the members of the Society for Physics and
Chemistry, to whom he had submitted his paper,
thought that he had copied these principles from
earlier works by others, Dimitri Ivanovich
Mendeleyev (creator of the periodic system of the
elements) pointed out that the method Tsiolkovsky
had used was original and unique. They concluded
that he had not in fact known about the earlier dis-
coveries, but still did not publish his paper. About
this misunderstanding Tsiolkovsky later said, “I
studied very little systematically, especially in the
later years; I read only what could be of help to me
in solving questions which interested me, which I
considered important. One could say that I studied
by way of creating—although often unsuccessfully
and too late.”

The second paper that he submitted to the
Society, The Mechanics of a Living Organism, in
which he analyzed the ways that natural forces such
as gravity affect the structure and movement of
human beings, was approved by the well know
physiologist M. Sechenov and the Society invited
him to become a member, although they again did
not publish his paper. It is quite possible that
Tsiolkovsky was considered to be something of a
crackpot at the time. He was relatively unknown,
did not possess a formal university education, and

had ideas that were decades ahead of his time.  It
wasn’t until 1891 that Tsiolkovsky officially pub-
lished a paper, when an excerpt from his manu-
script The Problem of Flying by Means of Wings
appeared in the Proceedings of the Society of Nature
Lovers. It was in this work that he provided a math-
ematical analysis of the importance of using elon-
gated wings on an aeroplane, confirmed by the
results of experiments conducted using a device of
his own design.

By 1897 Tsiolkovsky had completed what he
considered to be a preliminary study of the use of
rockets as a mode of propulsion in empty space. In
1898 he submitted part of this work to Nauchnoye
Obozreniye (Scientific Review), whose editors for
some reason did not see fit to publish the article
until 1903—five years after he submitted it. This
article, A Rocket Into Cosmic Space, was in fact Part
1 of Tsiolkovsky’s work Exploration of Cosmic Space
by Means of Reaction Devices. In the original manu-
script of Exploration of Cosmic Space by Means of
Reaction Devices, Tsiolkovsky recorded the date 10
May 1897 as the day he arrived at the fundamental
formula for rocket motion. Interestingly enough,
while Tsiolkovsky’s work was the feature article in
that particular 1903 issue of Scientific Review,
another article offended the Tsar’s secret police and
as a result they confiscated the entire run.
Tsiolkovsky received a copy, but very few others
actually made it into circulation. The article was
rewritten and expanded upon later, appearing as a
series of articles from 1911-1913 in the magazine
Aviation Reporter. 

In 1924, Tsiolkovsky republished Part 1 of
Exploration of Cosmic Space by Means of Reaction
Devices under the new title Rocket in Cosmic Space.
Tsiolkovsky was motivated to change the title and
republish his work by the publication and subse-
quent popularity of Hermann Oberth’s book Die
Rakete zu den Planetenräumen (Rocket into Outer
Space), published in 1923. Oberth’s book was
hailed as a new discovery, when in fact Tsiolkovsky
had proposed many of the same ideas as far back 
as 1897. 

Most of Tsiolkovsky’s ideas were theoretical, and
he knew that they required proof through experi-
mentation. Toward this end Tsiolkovsky developed,
in 1897, the first wind tunnel ever built in Russia.
This wind tunnel was first put to use in Kaluga, and
created a stream of air that could be directed across
wings and aircraft bodies. Tsiolkovsky was curious
to learn how much skin friction a metallic ship such
as his all-metal dirigibles would create at a certain
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speed. He describes the results of his wind tunnel
experiments in his paper Air Pressure on Surfaces
Introduced into an Artificial Air Flow published in
1898 in The Courier of Experimental Physics and
Elementary Mathematics. 

Up until this time Tsiolkovsky had not received
funding for any of his research. Everything—all of
his experiments, models and most of his publica-
tions—he did at his own expense. In 1899 he
applied to the Russian Academy of Science to carry
out further, larger scale wind tunnel experiments.
He received a grant of 750 rubles (about $235 dol-
lars at that time) to build a larger wind tunnel and
to conduct “experiments in determining the resist-
ance of bodies to artificial air flow.” He received
about 55 additional rubles from newspaper readers
who were eager to support his endeavors with small
individual contributions. Construction began on
the new wind tunnel in May of 1900. Experiments
utilizing the wind tunnel were underway before the
end of the same year and by December of 1901 he
was able to deliver his report of investigations to the
Academy. The funding that he received for his wind
tunnel was the only monetary assistance he received
under the tsarist governments.

After writing the supplement to Investigation of
Universal Space by Reactive Devices in 1914,
Tsiolkovsky did not publish again until after the
October Revolution in 1917. The first years after
the October Revolution were difficult for everyone.
Around 1921 Tsiolkovsky became accepted as a
serious scientist, and was finally officially recog-
nized for his research. Stalin wrote a letter of praise
to him, and in 1932 M. Kalinin presented him with
the Order of the Labor Red Banner for outstanding
service to the Land of the Soviets. He became an
elected member of the Socialist Academy (later
known as the USSR Academy of Sciences) and
received a life pension from the Council of Peoples’
Commissariats of the Russian Federation. This pen-
sion allowed Tsiolkovsky to end his career as a
schoolteacher and to concentrate on his research
with some degree of comfort. The impact of the
pension, as well as acceptance as a bona fide scien-
tist, on Tsiolkovsky’s research can be seen by the
increase in his output, as he wrote about three-
quarters of his scientific papers after 1917. 

In 1935 Tsiolkovsky must have sensed that the
end of his life was approaching. On 13 September
Tsiolkovsky bequeathed all of his books and papers
to the Communist Party and the Soviet
Government, to whom he felt he owed a great deal
for allowing him to pursue his research. Six days

later, on 19 September, Tsiolkovsky died at home in
Kaluga from brain cancer. An obelisk marks his
grave in Kaluga, carved upon which are the words
“Mankind will not remain bound to the earth.”

Due to his relative isolation (both geographical
and because of his deafness), the political instabili-
ty in Russia, lack of resources and financial support,
and the lack of translations of his works,
Tsiolkovsky’s actual contribution to early practical
developments made in rocket science during the
1920s and 1930s in America and Germany is hard
to assess. Most of his books were published at his
own expense and not many copies were in circula-
tion even in Russia. His works themselves were not
widely translated until the 1940s, before which
Goddard and Oberth had arrived, independently, at
similar theories. 

Tsiolkovsky wrote over 500 papers in the course
of his life, and although he did not develop any
rockets himself, he did influence many young
Russian engineers and rocket designers through his
writings. Although he wrote about a wide variety of
scientific, technical, and philosophical issues,
Tsiolkovsky is primarily known for his theories that
most influenced the Soviet/Russian and worldwide
space program. He predicted that liquid-fuel rather
that solid-fuel rockets would be used to propel
mankind into space; he calculated mathematically
the efficiency of liquid fuels for rockets and pro-
posed the use of a rocket-train to efficiently leave
earth (Tsiolkovsky’s rocket-trains are today’s multi-
stage rockets); and he arrived at the fundamental
formula for rocket motion, mathematically demon-
strating that the velocity of a rocket is proportional
to its exhaust velocity.

Tsiolkovsky lived long enough to see a younger
generation of Russians begin to implement many of
his imaginative concepts. One of these young engi-
neers was Sergey Korolev, who later became the
Chief Designer of the Soviet space program, and
who has said of Tsiolkovsky: “It is difficult to over-
estimate the importance of the suggestion of
Konstantin Eduardovich concerning compound
multi-stage rockets and rocket trains. In essence,
this suggestion has opened the path for mankind
into outer space.”a

Aimée deChambeau is an Assistant Professor of

Bibliography at The University of Akron’s Science and

Technology Library (Akron, OH). She would like to acknowl-

edge Irada Isayava for her extensive help in translating

materials from their original Russian for this article.
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AD ASTRA EARNS AWARD OF EXCELLENCE

The National Space Society’s publication Ad Astra was hon-

ored 12 September 2002 with the Silver Inkwell Award of

Excellence for magazine design from the DC chapter of the

International Association of Business Communicators.

The awards gala was held at the National Press Club in

Washington DC. Alison Schutt of NSS headquarters attended

the event with Andrew Ladson, who partners with veteran art

director Lenny Righter in the design of Ad Astra.

Competing for recognition in a contest of over 200 entries,

the Society is proud to receive this honor and thanks the NSS

staff and our production partners for this success!

NATIONAL SPACE SOCIETY

LEADERSHIP SYMPOSIUM AND DINNER

Chairman Hugh Downs and the National Space Society invite

all NSS members to a Leadership Symposium and Dinner cel-

ebrating the fourth decade of human spaceflight. The event

will be held on Tuesday, 15 October at the Hyatt Regency,

Houston.

The Leadership Symposium will feature discussions of

issues important to the future of NSS and presentations by

noted authorities and leaders in the field. A special dinner,

benefiting NSS projects and scholarships, will provide an

opportunity to renew friendships and make new contacts with

Society leaders and special guests.

Speakers include: Dr. Brian Marsden, Director, Minor

Planet Center, Harvard-Smithsonian Center for Astrophysics;

Rep. Nick Lampson (D-TX), principal sponsor of the Space

Exploration Act of 2002; Dr. Pascal Lee, planetary scientist at

the SETI Institute and Principal Investigator for the NASA

Haughton-Mars Program, Potapov Anatoly Nickolaevich,

Science Deputy of Mars Programs, and Sergey Gorbunov,

Official Spokesperson for the Russian Aviation and Space

Agency. NASA Administrator Sean O’Keefe, has also been

invited to the Symposium.

The NSS Leadership Symposium meeting will be co-locat-

ed with The World Space Congress 2002. 13,000 scientific,

technical, business and government leaders, representing

every segment of the US and international space communities,

will gather in Houston for this once-per-decade event organ-

ized by the American Institute of Aeronautics and Astronautics

(AIAA) under the auspices of the National Academy of

Sciences (NAS). For more information: http://www.aiaa.org/

WSC2002.

Additional information on the tentative schedule and reg-

istration for the Symposium can be found on the NSS web site:

http://www.nss.org/news/wsc.html a

space community

Art director Andrew Ladson receives the 2002 Silver
Inkwell Award for magazine design from IABC DC
president Helen Mitternight.
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M O D U L E S a

National Space Society Chapters

The NSS Chapter List is available at
http://www.nss.org/chapter.
Please direct all changes to NSS
Headquarters at nsshq@nss.org.

CHAPTERS COORDINATORS

V.P. of Chapter Affairs
Gregory H. Allison
PMB 168
1019A Old Monrovia Road
Huntsville, AL 35806
256/859-5538
256/461-3045 FAX
ghallison@aol.com

U.S. Chapters Coordinator
Bennett Rutledge
8275 E. Easter Pl.
Centennial, CO 80112
720/529-8024
720/529-8024 FAX
rutledges@nss.ac

International Chapters Coordinator
Michael James
PO Box A2078
Sydney South, NSW 1235
Australia
61-2-9808-1429 
michaeljames@netspace.net.au

UNITED STATES

R E G I O N  0 1 X

Region One Chapters Organizer
James Spellman, Jr.
4617 Oak Lane, Mtn. Mesa
Lake Isabella, CA 93240-9713
760/379-9713
wspaceport@aol.com

CA - NSS Western Spaceport
Chapter
James Spellman, Jr.
4617 Oak Lane, Mtn. Mesa
Lake Isabella, CA 93240-9713
760/379-2503
760/379-2503 FAX
wspaceport@aol.com
http://hometown.aol.com/wspaceport/

Welcome.html

CA - OASIS
Steve Bartlett
7108 Peabody St.
Long Beach, CA 90868
562/627-3991
spahseebar@aol.com
http://chapters.nss.org.oasis

CA - Orange County Space Society
Larry Evans
P.O. Box 53241
Irvine, CA 92619-3241
949/770-0702
949/770-0702 FAX
OCSpacesociety@hotmail.com

R E G I O N  0 2 X

Region Two Chapters Organizer
Bryce Walden
P.O. Box 86
Oregon City, OR 97045
503/655-6189
Bwalden@aol.com

CA - Golden Gate Space Frontier
Society
Brook E. Mantia
P.O. Box 11341
Berkeley, CA 94712-2341
510/393-0518
925/520-6070 FAX
tothestarz@aol.com

CA - Sacramento L5 Society
Robert Compton
3945 Grey Livery Way
Antelope, CA 95843
916/344-3290
energycube1@cs.com
http://www.geocities.com/CapeCanaveral/

Launchpad/1939

OR - Oregon L5 Society
Bryce Walden
P.O. Box 86
Oregon City, OR 97045
503/655-6189
503/655-6189 FAX
moonbase@attbi.com
http://www.OregonL5.com

WA - NSS Seattle
David Stuart
14618 21st Ave. SW
Seattle, WA 98166
206/241-6165
clvancil@aol.com
www.hometown.aol.com/clvancil

R E G I O N  0 3 X

Region Three Chapters Organizer
Claire Stephens
1206 Classen Blvd.
Norman, OK 73071
405/329-4326
clairst@Quixnet.net

AZ - Tucson L5 Space Society
Dick H. Fredericksen
7351 E. Speedway #11-G
Tucson, AZ 85710
520/722-2230
dhfred@mindspring.com
www.azstarnet.com/public/nonprofit/tucl5

OK - Oklahoma Space Alliance NSS
Claire Stephens
1206 Classen Blvd.
Norman, OK 73071
405/329-4326
clairst@Quixnet.net
http://members.aol.com/osanss/science/

TX - Austin Space Frontier Society
John Strickland
12717 Bullick Hollow Road
Austin, TX 78726
512/258-8998
jkstrick@io.com

TX - Clear Lake Area Chapter of NSS
Murray G. Clark
P.O. Box 890588
Houston, TX 77289-0588
281/367-2227
MClark637@aol.com
http://www.nsshouston.org/

TX - NSS of North Texas
Louis Mazza
PO Box 1671
Arlington, TX 76004-1671
972/681-3600
www.utdallas.edu/plemmos/nss

TX - San Antonio Space Society
Carol Redfield
609 Ridge View Dr.
San Antonio, TX 78253
210/679-7625
210/522-3729 FAX
credfield@stmarytx.edu

NM - New Mexico Space Society
Fred Aiken
P.O Box 94133
Albuquerque, NM 87199-4133
505/856-2145
faaiken@aol.com

R E G I O N  0 4 X

Region Four Chapters Organizer
Wayne White
4465 Kipling Street, #2
Wheat Ridge, CO 80033
303/403-0980
wnwhite@qwest.net

CO - Front Range L5 Society
Bill Nelson
2295 Gross Circle East #2
Boulder, CO 80302
303/247-9797
billfr15@hotmail.com

CO - Mile High L5 Society
Mark Schloesslin
6937 E. Briarwood Circle
Englewood, CO 80112
303/779-5692
mschloess@msn.com

CO - United States Air Force
Academy Chapter
Kyle Vacca
PO Box 2649
USAF Academy, CO 80841
719/333-4759
co4kyle.vacca@usaf.edu

KS - Wichita Chapter of NSS
Dr. Randall Chambers
2704 Winstead Circle
Wichita, KS 67226-1179
316/684-2614
316/684-6748 FAX
RChamb8342@aol.com

MO - Heart of America Chapter NSS
George Howard
P.O. Box 22537
Kansas City, MO 64113-0537
816/523-7593
KCNSSH18@aol.com

UT - Utah Space Association
J. David Baxter
378 I Street
Salt Lake City, UT 84103
801/359-0251
utahspace@aol.com
http://members.aol.com/utahspace/

R E G I O N  0 5 X

Region Five Chapters Organizer
Jerry Samples
2880 Barbara Lane NE
Marietta, GA 30062-1431
770/971-6481
770-977-8595 FAX
jerry@offworldssolutions.com

AL - Huntsville Alabama L5 Society
Gregory H. Allison
PMB 168
1019A Old Monrovia Road
Huntsville, AL 35806
256/859-5538
256/461-3045 FAX
hal5@hiwaay.net
http://hiwaay.net/~hal5

GA - NSS Atlanta
Bill Gardiner
1197 Spur 138
Jonesboro, GA 30231
770-473-7617
770-477-0515 FAX
analytee1981@aol.com

KY - Kentucky Chapter of NSS
Harry Reed
163 Harrison Rd.
Benton, KY 42025
270/527-2386
bluereed@apex.net

TN - Middle Tennessee Space
Society
Chuck Schlemm
508 Beechgrove Way
Burns, TN 37029
615/441-1024
schlemmc@aol.com

TN - NSS Memphis/Mid-South
William W. Wood
PO Box 770412
Memphis, TN 38177-0412
901/745-3828
901/743-2828 FAX
mrdso_space@juno.com
www.memspace.org
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R E G I O N  0 6 X

Region Six Chapters Organizer
Larry Ahearn
610 West 47th Place
Chicago, IL 60609
773/373-0349
LDAhearn@aol.com

IL - Chicago Society for Space
Studies
Lawrence Boyle
PO Box 1454
North Riverside, IL 60546
708/788-1336
708/455-6299
LarryBerwy@aol.com
http://www.astrodigital.org/csss/

IL - Chicago Space Frontier L5
Society
Bill Higgins
MS 355, Fermilab Box 500
Batavia, IL 60510
630/393-6817
higgins@fnal.gov 
http://www.astrodigital.org/csfs

IL - Illini Space Development
Society
Joannah Metz
314 Talbot Laboratory 104 S. Wright St.
Urbana, IL 61801
217/244-4263 
isds@hotmail.com
www.uiuc.edu/ro/isds

IL - Illinois North Shore NSS
Jeffrey Liss
1364 Edgewood Lane
Winnetka, IL 60093
847/446-8343
312/201-0737 FAX
jgljgl@aol.com

OH - Cuyahoga Valley Space
Society
George F. Cooper, III
3433 North Avenue
Parma, OH 44134
216/749-0017
geocooper3@aol.com

WI - Lunar Reclamation Society,
Inc.
Peter Kokh
P.O. Box 2102
Milwaukee, WI 53201-2102
414/342-0705
KokhMMM@aol.com
http://www.lunar-reclamation.org

WI - Sheboygan Space Society
Wilbert G. Foerster
728 Center St.
Kiel, WI 53042-1034
920/894-2376
willf@tcei.com
www.tcei.com/sss

R E G I O N  0 7 X

Region Seven Chapters Organizer
Michelle Baker
122 East Beebetown Road
Hammonton, NJ 08037
609/561-8867
michelle_baker@ccgate.ueci.com

MD - Baltimore Metro Chapter of NSS
Dale S. Arnold, Jr.
102 F. Seevue Ct.
Bel Air, MD 21014
410/879-3602
science@balticon.org

PA - NSS North Coast Chapter
Edward C. Longnecker
88 Pine Leaf Drive
Erie, PA 16510
814-899-8069
nasaspaced@cs.com

PA - Philadelphia Area Space
Alliance
Earl Bennett
PO Box 1715
Philadelphia, PA 19105
215/633-0878
EarlBennett@erols.com
pasa02.tripod.com

VA - DC-L5 (Metro Washington DC)
Donnie Lowther
PO Box 16630
Arlington, VA 22215-1630
703/567-8930
dcL5@aroundspace.com

R E G I O N  0 8 X

Region Eight Chapters Organizer
Elaine Walker
463 4th Ave., #3R
Brooklyn, NY 11215
718-369-2719 
eam252@is9.nyu.edu

MA - NSS Boston Chapter
Roxanne Warniers
5 Driftwood Rd.
Acton, MA 01720
978/266-2625
space1st@world.std.com
http://nss.ac/ma

NY - New Frontier Society
of Greater Rochester, NY
Carl Ellsbree
117 Kirklees Rd.
Pittsford, NY 14534
716/381-4218
716-657-7244 FAX
celsb@frontiernet.net
http://space.rochester.ny.us

NY - Suffolk Challengers for Space
Prof. Lorraine Lavorata
182 Millard Avenue
West Babylon, NY 11704
631/321-0964
francoisehardy51@voila.fr
edithpiaf51@hotmail.com
http://www.geocities.com/CapeCanaveral/

Hall/5950/challengers.html

NY - NSS/NYC
Elaine Walker
463 4th Ave., #3R
Brooklyn, NY 11215
718/369-2719
nssnyc@yahoo.com
www.ziaspace.com/nssnyc

SPECIAL INTEREST CHAPTERS

CA - Space Nursing Society
Linda Plush, RN
3053 Rancho Vista Blvd H377
Palmdale, CA 93551
661/949-6780
lplushsn@ix.netcom.com
www.spacenursingsociety.com

GA - The Odyssey Foundation
Harry K. Coffman
P.O. Box 2723
Norcross, GA 30091
404-786-5958
hkc1@tof.one.org
ww.the odeysseyfoundation.org/
www.tof.one.org

INTERNATIONAL CHAPTERS

AUSTRALIA

NSS of Australia
Philip Young
GPO Box 7048
Sydney NSW 2001
Australia
61-2-9614-1900
nssa@nssa.com.au
http://nssa.com.au

Central Coast Space Frontier
Society
Tony James
98 Malison Street
Wyoming, NSW 2250
Australia
61-2-4329-4748
jamest@cci.net.au

Newcastle Space Frontier Society
Jack Dwyer
PO Box 1150
Newcastle, NSW 2300
Australia
61-249635-037
dis0005@idl.net.au
http://www.nssa.com.au/ccsfs/

Queensland Space Frontier Society
Noel Jackson
P.O. Box 419
Nundah Queensland 4012
Australia
61-7-3266-6324
nwjloog@bigpond.com

Sydney Space Frontier Society
Wayne Short
GPO Box 7048
Sydney, NSW 2001
Australia
61-2-9502-3063
wayne_short@optusnet.com.au

University of New South Wales
Space Frontier Society
Jennifer Wood
c/o Student Guild
1st Floor, East Wing
Quadrangle Building
University of New South Wales
New South Wales 2052
Australia
61-2-9746-5518
loisjw@hotmail.com

CANADA

Calgary Space Frontier Society
Paul Swift
218 - 200 Lincoln Way
Calgary, Alberta T3E 6K6
Canada
403/287-3107 
pswift@home.com

Niagara Peninsula Space Frontier
Society
Raymond Merrick
PO Box 172
Thorold, Ontario L2V 3Y9
Canada
905/684-5770
bessea@vaxxine.com

GERMANY

Deutsche Raumfahrtgesellschaft e.V.
Germam Space Society

Michael Stennecken
Greta-Buenichmann-Str. 3
48155 Muenster
Germany
+49 251 131857
info@drg-nss.org
http://www.drg-gss.org

IRELAND

NSS Ireland
Alan Kelly
P.O. Box 6896
Dublin 2
Ireland
+353-1-87-2220425

MEXICO

Sociedad Espacial Mexicana, A.C.
Jesus Raygoza B.
Apartado Postal 5-75
Guadalajara, JALISCO 45042
Mexico
3/647-5710
semspaceorg@mixmail.com

NOTE:

This list is constantly changing.
Visit nss.org for the most
current chapters listing.
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One thing that has impressed me since I first became involved with the
National Space Society has been the diverse makeup of the membership.
As the product of an early merger of the National Space Institute and the
L5 Society, NSS has enjoyed the melding of two distinct cultures. NSI’s
original membership included space professionals, engineers and scientists
from government and industry while the ranks of the The L5 Society were
filled with activists from academia and other segments.

Today, the membership of NSS includes those professional and activists,
along with enthusiasts from many walks of life. In addition to astronauts, sci-
entists, and engineers, we have business people from established aerospace
companies and entrepreneurs, writers and entertainers, healthcare profes-
sionals, educators, insurance agents and lawyers. All of these varied people
bring different perspectives and approaches to our mission of promoting
change. Their primary interest may be a return to the moon, missions to Mars,
planetary defense, asteroid mining, space tourism, commercialization, rock-
etry, closed system life support, property rights or the effects of weightless-
ness on the human body. Yet, they share one vision—human settlement—
people living and working in thriving communities beyond the Earth.

But we are not diverse enough!
We need to work harder in our own communities to recruit, not only

the people that are like us in background and interests, but also those
who are different and seemingly under- represented in our membership.
For starters, we need many more women and students and people of
varied ethnic backgrounds. 

Our membership needs to include people from all
regions and all occupations. Farmers, transportation
workers, civil servants and teachers have an equally
big a stake in the vital movement of humanity into
space. We need to find ways to recruit and welcome
them to our Society.

But even that will not be enough! Our Vision is a
planetary goal, not just for the United States, North
America or for the English-speaking world. We need
to enlist and involve people from everywhere on the
planet. NSS currently has chapters in Australia, Canada, Germany, Ireland
and Mexico in addition to the United States. Other space faring nations
need to be represented—Russia, Europe, Japan and China. We have mem-
bers in other countries that have shown some commitment of resources to
space, like Brazil and India. We need to find ways to expand our Mission to
reach people around the globe. Each new member, each new voice, each
new perspective forwards the day when our vision will be reality.

Please let me know what you are doing in your community and what
ideas you have to further diversify our Society—email me at
NSSPublicAffairs@aol.com. Ad Astra!

DIVERSITY GETS US THERE SOONER!
BY CHRISTOPHER M. PANCRATZ, NSS VICE PRESIDENT OF PUBLIC AFFAIRS & CHAIRMAN, EXECUTIVE COMMITTEE

48   s e p t e m b e r  � o c t o b e r  2002 Ad Astra  to the stars

Chris Pancratz



2003 Space Calendar

National Space Society members save 27% to 47%

• 144 pages, 6” x 9”, spiral-bound
• 53 weekly calendars & space images
• 16 monthly planning calendars
• Daily space trivia & sky events
• Informative articles and more! 
• 100% Money Back Guarantee 

www.YearInSpace.com
Preview the calendar on our site, then place a secure 
online order with your MasterCard, VISA or Discover.  
On the order form, select Sponsor Discount (NSS).

(800) 736-6836
Order by phone with your MasterCard, 
VISA or Discover.  Call 24-hours and 
mention the NSS Sponsor Discount.

Order Now

Starry Messenger Press  •  PO Box 6422  •  Ithaca, NY  14851

• 1 copy @ $10.95 (regularly $14.95)
• 2-9 copies @ $9.95*
• 10-35 copies @ $8.95*
• 36+ copies @ $7.95*
• Free Shipping on all US orders
 *Must ship to same address

NSS Discount

Regularly sells for $14.95 

Prices as low as $7.95 each

Only 

$10.95
FreeShippingfor all US orders.

Non-US add $5 / copy.
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http://www.nss.org/
phone: 202.543.1900
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