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Lightsail Update

by Eric Drexler

Alter almost three years of work, the
lightsail (high performance solar sail)
concepl is beginning to receive widespread
auention. In June, Dr. Arthur Kantrowiz
invited me to give a presentation to a
NASA innovation study group which
included NASA Administrator Dr. Robert
Frosch. It was well received and led 10
imvitations to speak at the Aerospace
Corporation and Jet Propulsion
Laboratory (JPL). NASA now plans a
formal review of the lightsail concept.

In these talks, and in further talks at
RAND and Boeing, no threats to concept
feasibility were uncovered. People were
interested and took the concept seriously.
(Having samples of the sail material to
the probably
helped.) At JPL, people with experience in
designing spacecraft (including
deplovable sails) expressed
confidence that thin ilm matenals were
I'hey felt that
hightsail development costs would almost
certainly [all below the one billion dollar
level quoted on one ol my slides.

I'his is less than 1/6 the cost of Shuule
development. An asteroid (or Deimos) dirt
scooper should be pretty cheap. Since a few

pass around audience

solar

usable as sail matenials.

sails and a scooper could recover non-
terrestrial materials, 1t seems that the cost
barrier 1o space mining has dropped by a
factor of ten or more, Further study seems
called lor,

Why *“lightsails’?

The first English language reference 1o
the light for space
propulsion (C. Wiley, Astounding Science
Fiction, May 1951) referred 1o the device as

use ol pressure

“sail” and proposed using thin metal
films, for the
reflector. Later, when spaceflight became a
reality, attention shilted to deplovable
plastic film sails and the name “solar sail”
was ‘Il’l)])ll‘li.

manufactured in space,

There are a number of reasons for
applying the name “lightsails” (o space-
manufactured, thin [film When
compared to conventional sail concepts,
they different  structures and
materials; pose technical
challenges, and they offer 20 10 80 times the
acceleration. This alone would make the
old name a litde misleading, Further, the
to confusing
conversations (“"How ellicient are these

thin film solar cells?” or “I've got a cousin

sails.

t'ln[l]n\

they greater

name “‘solar sail” leads

who works in solar sales™). Then of course
solar satls use the solar wind...don't they?
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Artieork by Jarnies Bahcock

Finally, once it 1s made clear that the sail
uses light, the adjecuve “solar” fails 10
sugeest that sails can use infrared radiation
and rellected light from planets, or that
they boosted 10

can (someday) be

interstellar speeds with huge lasers.

Since space-manufactured, thin film
sails both use light and are light,
“lightsail” seems appropriate. It is a

distinctive name [or a distinct concept, and
it avoids the confusions of pronunciation
and meaning that come with “'solar sail.”
Finally, it sounds nice, and my mother
likes it.

..lightsail development costs
would almost certainly fall
below the one billion dollar
level...This is less than 1/6 the
cost of Shuttle development.

Crawford Letter
The

Crawlord

Dick
interesting

following letter from

raised some
questions:

“1 have a few comments about the two
solar sails articles in the May 1979 L-5
News (“‘Breakthrough" Carolyn
Henson and *High Perlormance Solar Sail
Concept” by Eric Drexler):

“(1) The mining scheme

by

asteroid

depicted in Mrs. Henson's article loeks
great, except for one picky litle detail.
Tethering the sail to the asteroid as shown
would be feasible only il the body is
nonrotating (there aren’'t any such known)
or if the point of attachment is somewhere
near the axis of rotation on the night side.
And that presents a problem for stays of
more than a few months. Hence the
loading phase should be as short as
possible.

"(2) Mr. Drexler's idea of providing
holes in the backing foil to permit the
escape ol gases from under the sail foil
disturbs me. In the first place, any hole in
the backing assures a hole in the sail foil
(the evaporated film won't bridge gaps). |
can’t believe that a sail foil with holes in it
would be stronger than one without holes.

“In the second place, I can't see the need
for such holes. Their purpose seems to be
to prevent any gas buildup between the
two metallic foils that would rupture the
thin sail foil. The easy way to control that
is with temperature gradients. Just keep
the whole sandwich cold enough 1o
prevent sublimation until vou want the
foils to separate, and then apply heat
(sunlight?) starting from one edge. The
sublimed material (of which there need not
be much, anyway) would escape gradually,
under perfect control, and gently walt the
sail foil away.

“(3) The idea of cutting the sail foil
segments while they are still attached to the

1



backing foil seems to me needlessly
complicated. 1 have trouble visualizing a
blade that would cut through the one
without marring the other. The easy way
would be to deposit the sail foil segments
to the right size and shape by masking, and
eliminate the need for cutting.

“(4) I also worry about the strength of
the sail foil. In my experience (admitedly
limited and out of date) deposited metal
films tend to be very briutle when detached
from the backing. We solved this for our
application by depositing  reflective
coatings on ultrathin plastic films. Might
it not be possible to blow a big bubble of
some low-vapor-pressure monomer that
would be activated by sunlight 1o
polymerize into a tough plastic? One could
even imagine doing this inside a mesh ol
fine wires that would become part of the
bubble, providing readymade attachment
sites for the control and load-bearing lines.

“(5) Mr. Drexler's proposal calls for a
vapor-deposition power supply. Making
the sail in one unitof thin plastic allows us
to do the vapor deposition all at once. For
this we could consider a chemical source of
aluminum vapor, the thermite reaction,
which would be much lighter and more
positive,

“Needless to say, there may be many
hidden flaws in my ideas. I have invested
almost no time in detailed calculations and
engineering analysis. [ would appreciate
hearing [rom other L-5 members whether
they can see any obvious booby traps I have
overlooked, or whether they have any
better 1deas. Personally, [ mistrust
mechanical devices that must operate
unattended for years and prefer simpler,
one-shot processes. For one thing, they are
usually cheap enough that if one of them
doesn’'t work you can just send up
another.”

Dick Crawford
Walnut Creek, CA
Crawford response:

Mr. Crawford raises many interesting
issues in solar sail design, fabrication, and
use. Most have not been raised in print. At
the risk of turning the L-5 News into a
journal of lightsail technology, 1 would
like to discuss them at some length,

New concepts like the lightsail generally
benefit from a widespread exchange of
ideas. The particular concept that I finally
laid out is conservative in the sense of
being comparatively easy to design with
the information available to me. It is but
one of many approaches to lightsail design
and fabrication (you should see my heap of
discarded ideas!).

(1) It is true that a tether from a sail toan
asteroid must be attached 1o the asteroid at
a point near the axis of rotation on the
night side. However, if the tether is of
reasonable length, the exact point of

9

attachment 1sn't o entical, Sull, as the
seasons change on the asteroid, awethered
sail would run into wouble, However,
since scoopers running at only [ 10 Kg - sec
can collect a 100 on load in less than two
weeks,  this  shouldn't
problem.

pose a serious

The tether can be eliminated if the sail
can be brought by the asteroid repeatedly.
I'he problem is that light pressure can’t be
completely shut off, so the sail always

The particular concept that I
finally laid out...is but one of
the many approaches to
lightsail design and fabrica-
tion...

drifts with respect o a body in free [all.
Gravity could keep a saill near a loge
asteroid or a moon of Mars. With patience
tor an auxiliary propulsion system) a sail
can make repeated [lybys of any asteroid.
In all these cases. the sail would drop off a
scooper on one pass, let the scooper fill a
bag with dirt and chuck it ofl into space,
then [ly back to perform an automatic
docking with the bag (a la Progress).

(2) Since the average stress in the Hilm
material is less than 1% of its fracture stress,
strength is not of the essence. Tears, not
fracture, are the real threat, and properly
placed holes can block rtears. For this
reason (and to permit the escape of
subliming vapor during fabrication) a
pattern of cuts seems desirable.

The idea of peeling the film with a
single wave of sublimation is interesting,
and might work out. I selected a process
involving many small pockets of
sublimation to allow high production
rates in a small device operating near
thermodynamic equilibrium in the
sublimation chamber. A potential
problem with sublimation far from the
equilibrium pressure is premature
separation and blistering, causing damage
to the film. Such problems might not arise,
particularly il steep enough thermal
gradients can be applied.

(3) Here's an idea for cutting the film
without marring the backing f(oil. The
film is less than 1710 micron thick, and is
supported on a micron or so of soft organic
material. Plastic cutting blades should
suffice 1o produce a line of damage when
pressed [irmly against the film. The
backing foil is perhaps 25 microns thick.
Make it of a hard alloy, or surface it with a
hard alloy. Where it is pressed against the
plastic blades, it can be supported by
stretching it over a smooth steel roller.
Such a well-supported, hard-surfaced foil

these
other

should escape damage under
conditions. If not, there are
approaches to cutting the film.

Masking the substrate during [film
deposition can create holes, separation
lines, or bands of thicker material in the
film. This flexibility could prove very
useful, particularly in squeezing the last
bit of performance out of the sail. The
masks would add 1o the number of moving
parts in the device, however, and would
require a subsystem to clean deposited
metal from them.

(4 and 5) As was mentioned, the film’s
strength is high, but tears are a threat. My
experience with handling aluminum films
in the proposed thickness range makes me
respect  their [fragility, but they seem
rugged enough for the lightsail
application (see the comments at JPL,
cited above). Space-manulactured plastic
films are worth examining, but face
problems in achieving adequate strength,
formability, and resistance to ultraviolet
light all in the same material. Previous
designers of plastic [ilm sails have been
forced to use fairly thick metal lilms o
protect even thicker plastic films [rom
ultraviolet light.

Il a monolithic approach to lightsail
[abrication proves feasible, a device using
the thermite reaction would certainly heat
a lot of aluminum in a hurry. While
simpler than solar cell and electron beam
vapor sources, it wouldn't be lighter tor
very long. The proposed film fabrication
device could make its own mass in film in
about a year, while a thermite reaction
would leave a larger mass ol waste
aluminum oxide and metallic iron than of
deposited  aluminum.  Although the
mechanical system is more complicated, it
is also more efficient, more controlled, and
more flexible. Once the production bugs
are worked out, this should lead to lower
cost, higher performance, sails.

The mechanical system need not work
unattended. If it is built from plug-in,
replaceable pieces, a remotely operated
manipulator could do regular
maintenance. Once a high-orbit space
station is in place, maintenance will be
duck soup.

It will be many vears belore the last word
is in on opumal lightsail design. In the
meantime, a sensible  development
program would examine many options in
more depth.

Eric Drexler is currently a graduate
student at the Massachusetts Institute of
Technology where he is developing the
high performance solar sail as the key to
mexpensive mining of the asterowds. He
founded the MIT Space Habitation Study
Group in January 1975. (It may be the
oldest pro-space habitats citizen’s group in
existence.)
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Free Enterprise and the
Proposed Moon Treaty

. |
by Art Dula, aevospace’ patent
lawyer in private practice.

Pro—The Moon Treaty as a Com-
promise that Allows Scientific
Research

Proponents maintain that the Moon
['reaty is a working compromise with the
U.S.S.R. and the Third World. They stress
that the Moon Treaty does not impose a
moratorium on either space exploration or
experimental use ol space resources,
pending establishment of an international
legal regime to control exploitation ol
those resources,

['his compromise is clearly a concession
for the Soviet Union and the Third World,
neither of which has the technical
capability to exploit space resources, and
both of which are immensely fearful of free
enterprise. As late as 1974 a leading Soviet
expert, A.S.
Piradov, used fear ol [ree enterprise and

international  space law
“the intentions of big businessmen” to
justify Soviet
forbidding the establishment of any type of

Moon Treaty provisions

property rights in space resources.
“Such detailed enumeration of the legal

and physical persons which could poten-
tally claim establishment ol a property
right over the Moon, is, in our opinion,
completely justified. The problem could
be especially acute when the exploitation
ol natural resources has begun on the
Moon or in its depths. The intention of big
businessmen in relation to the future use of
the Earth's natural satellite is too well
known not to take it into consideration.
(emphasis added)”

I'he compromise Moon Treaty speci-
states []'{'('lll)ln 1O use

[ically allows all

space  resources  for purely academic
purposes, such as the support of missions
of scientilic inquiry and research. If the

1U.S.S.R. and Third World are willing 1o

““The intention of big
businessmen in relation to the
future use of the Earth’s natural
satellite is too well known not
to take it into consideration.”
—A.S. Piradov

accept ULS. unilateral statements inter-
preting the Moon Treaty as controlling the
I'reaty’s meaning, then exploitation of
space resources to support limited experi-
mental and pilot plant operations may
tume

also be allowed

commercial

prior to the
exploitation of space re-
sources becomes feasible and an interna-
tional regime is established.

It may be suggested that investors could
simply call whatever activities they decide

Part 11

to undertake in space or on the Moon
“resecarch and development,” “experi-
mentation,”” or “pilot plant operations.”
Unfortunately, this is not advisable
because ol differences in the legal conse-
quences ol experimental and commercial
use. United States tax laws and regulations
controlling investment in commercial
operations differ greatly from the rules that
apply to investment in experimental
research or pilot plant operations. Gen-
erally, profits from the former are taxed
and the later deducted as expenses. The
Revenue

States tax courts have proved themselves

Internal Service and United
equal to the 1ask of classifving investment
as spending lor legitimate research or
commercial operations. If an operation
consistently returns a profit to its owner,
then 1t is “commercial™ [or the purpose of
U.S. tax and investment law.

United States patent laws also differen-
nate between commercial and experimen-
tal purposes. valid U.S.
patent is barred when an invention has

Issuance of a

been in public use or on sale within U.S.
jurisdiction for over one year unless the use
was [or experimental purposes. Here again
the touchstones disunguishing
from

one of
public use
whether the owner of the invention makes
a profit from its operation.

The Moon Treaty, if ratilied, would be
UI.S. federal law and could be enforced by

experimental use 1s

the federal courts. A group opposed to
space industry, a foreign government, or
even a foreign or domestic corporation that
believed the U.S. or a U.S. company was
violating the treaty could bring suit to
obtain an injunction against the U.S.
government, the company involved, or



both to halt the violation. Thus, it is
unlikely that a prudent investor would
believe that calling profit-making exploi-
tation of space resources “scientific inves-
tigations,”” could be any substantial
protection against the legal risks associa-
ted with such deception.

It may also be suggested that U.S.
industry may be willing, with or without
government assistance, 10 invest in space
research and development without making
a profit. Actually, it is not necessary,
desirable or even rational to assume that
the initial exploitation of space resources
by free enterprise will be so experimental
that it will not make a profit. Economic
reality dictates that any lunar venture
undertaken by U.S. companies will be
designed to make a profit [rom its very
beginning. The hundreds of pounds of
lunar samples returned to Earth by the
Apollo program have provided qualitative
and quantitative data on minerals from
several parts of the Moon. These samples
are chemically similar to well known
Earth minerals. In fact, several commercial
processes developed on Earth have already
been successfully tested using simulated
lunar materials. Because the expense ol
research and development in space will be
vastly greater than the cost of similar works
done on Earth, itis virtually inconceivable
that a profit-making business would not
choose to develop any needed processes for
exploiting space resources on Earth.
Lunar working experience and boot-
strapping will improve and expand space-
based processes, but even the very first
private endeavor that exploits space
resources can be expected 1o seek an
immediate profit from the sale ol goods
derived from space resources.

Con—The Moon Treaty as a Morator-
ium on Enterprise Space Activities

The Moon Treaty is very close in spirit
and critical language to the 1970 U.N.
resolutions on the deep seabed. The
following arguments against the treaty are
the view of Leigh Ratiner, an expert on the
history ol the 1970 seabed resolution.

If the United States becomes a party to
the Moon Treaty, the opportunities and
prospects for private enterprise develop-
ment of the resources of the Moon and
other celestial bodies will be negligible if
not non-existent. Specitically, the dralt
treaty would:

1. create a moratorium on commercial
exploitation of the resources of the Moon
and other celestial bodies, until a second,
much more comprehensive weaty  for
regulating resource activities is concluded;

2. establish guiding principles [or the
negotiation of this second reary which are

completely antithetical to the commercial
development of outer space resources by
private enterprise; and

3. thereby give the Soviets or Third
World countries tremendous political
control over the timing and direction of
expanding commercial uses of outer space,
as well as the question of whether to permit
such uses.

The Administration, particularly the
negotiators of this draft treaty, argue that
United States public statements to the
elfect that the weaty does not establish a
moratorium negate the implicit morator-
ium in the wreaty. Unfortunately, such a

. . . (the treaty) would give the
Soviets or Third World coun-
tries tremendous political con-
trol over the timing and direc-
tion of expanding commercial
uses of outer space.

moratorium is now contemplated in the
treaty  and underscored by the U.S.
Delegation’s statements on the record.
However, even if it is conceded that the
U.S.'s unilateral statements control the
treaty’s meaning, the fact remains that no
private enterprise, or even a government, is
going to invest billions of dollars in
developing new commercial applications
ol space technology il most of the world
disputes its legal right 1o deploy and profit
from that technology.

It may be asserted that the guiding
principles set out in the treaty for
constructing the legal regime to connol
exploitation of outer space resources are
empty phrases to be given later meaning.
The Moon Treaty, however, must be
considered in the context of international
law and practice. These phrases all have a
very well-delined meaning and have been
exhaustively elaborated in other treaty
negotiations. Since the Soviet Union first
introduced a draft text on the Moon in
1971, the politics of resource development
in areas bevond the territorial borders of
nations have changed dramatically. The
Law of the Sea Conference has moved to
near-completion of a treaty establishing a
deep seabed resource regime based on
virtually identical guiding principles 1o
those contained in the Moon Treaty—lor
example, that resources are the
“common heritage of mankind,” that their
development should be orderly and ra-
tonally managed, and that the benefits
(both financial and technological) should

such

be equitably distributed.

Regardless of whether the Law of the Sea
Treaty ever enters into force, the Third
World has now developed a very sophis-
ticated position on the content of an
international resource regime that best
serves its interests. Many informed ob-
servers will support the view that this
detailed elaboration of these revolutionary
new ideas reflect the international custom,
practice and consensus as to how so-called
“common property” resources are to be
regulated, managed and developed.

The draflt law of the sea treaty requires
the collectivization of resource develop-
ment through a global monopoly under
the political control of a Third World
dominated, General Assembly-type body.
It restricts the rights of states and private
enterprise 1o carry out activities to that
initial period required to fully transfer
their technology to the monopoly and
fund its operations with their profits.
Finally, it provides for international
regulation of production levels and prices
in order 1o discriminate in favor ol
developing countries.

The Antarctic Treaty Parties have also
been trying to hammer out an agreement
on that continent’s mineral resources
before the United Nations intervenes. The
difficulties experienced in this negotiation
are partly caused by the Parties’ reluctance
to follow the law of the sea precedent and
the lack ol any other alternative that will
satisly developing country expectations
and thus prevent Third World interven-
tion through the U.N. Since private
industry knows that the ultimate Antarctic
minerals regime may practically deny it
access 1o the resources, just like the deep
seabed regime does, no investments are
now being made in exploring the poten-
tally auractive offshore hydrocarbon
deposits of Antarctica.

In summary, adoption of the Moon
Treaty as the basis for negotiating a future
resource regime for the Moon and other
celestial bodies would borrow from these
precedents. There are many other imagina-
tive approaches which would enable the
nations of the world 1o cooperate peace-
fully in expanding the commercial appli-
cations of outer space technology 1o
resource exploration and development.
Good examples already exist for commer-
cial utilization of outer space, and there is
no reason why the United States should
permit outer space resource development
to be thrust into a quagmire ol political
principles derived from the rhetoric of the
new international economic order.

In view ol the enormous capital and
technology requirements contemplated for
the future industrialization of outer space,

1.-5 News, November 1979



political stability for investments will be
absolutely critical. If this treaty is ratified
by the United States, however, any
commercial application ol outer space
technology which involves use of Moon or
other celestial resources will be subject to
the greatest insecurity imaginable. While
the spillover effect for other commercial
activities in outer space cannot be fully
predicted, it may be very significant.

Specific Negative Implications of the
Moon Treaty for Free Enterprise

Paragraph 5 ol Article X1 of the Moon
Treaty obligates State Parties “to
undertake to establish™ a new regime for
resource exploitation '‘as such
exploitation is about to become [easible.™
One valid reading of this text is that the
new regime must precede actual resource
exploitation. The United States
Delegation, however, has stated 1ts
interpretation that this provision "places
no moratorium on the exploitation of the
natural resources on celestial bodies.” Yet
Mr. Hosenball's statement goes on 1o
explain thau

“This  permits orderly atempts to
establish that such exploitation is in fact
feasible and practicable, by making
possible experimental beginnings, and,
then, pilot operations, a process by which
we believe we can learn il it will be
practicable and feasible w0 exploit the
mineral resources of such celestial bodies.
(emphasis added)”

The United States” effort to preserve its
legal rights to engage in resource develop-
ment under the treaty clearly stops short of
full-scale exploitation. Moreover, thereisa
strong  legal inference, arising under
paragraph 2 of Article VI and paragraph 8
of Article XI, that commercially-oriented
enterprises are even barred from engaging
in the kind of experimental or pilot
operations described in Mr. Hosenball's
statement above. The treaty permits the use

. . . commercial application of
outer space technology will be
subject to the greatest insecurity
imaginable.

of resources in “scientific investigations.”
Thus the issue is the definition of
“scientific investigations.” To the extent
that it excludes research and development
activities undertaken by a commercial
entity in the hope of [uture profit,
paragraph 2 of Article VI would prohibit
such an entity’s using resource samples
collected from the Moon and other celestial
bodies—either for research and develop-

ment or for the support of its missions.
Paragraph 8 of Article X1 reinforces this
apparent prohibition on the conducat of
interim resource activities by states and
persons who are not pursuing scientific
purposes.

It is highly doubtful that the Depan-
ment of State would supportauthorization
ol .S engage in o the
commercial - exploitation ol Moon  ye-

mationals 10
SOLCes ]“'il!l (3] ilﬂl'l'l‘”]l'l“ on a new
mternational regime, even il it is possible
1o make the legal case that the treaty does
not prohibit these acuvities, State authori-
ration is required under paragiaph 1 ol
Article XIV (as it is under Article V9ol the
1967 Treaty of Principals). An allirmative
act by the United  States 10 permit
commercial development of the Moon's
resources by private enutites would pro-
bably require legislation and would be
deemed by the State Department as
interlering with the international nego-
tations.

Finally, the pracucal elfect ol an
international comminment o negotiate a
new, unknown  legal regime covering
Moon and other celestial resources will be
industrialists, and  probably
governments, from spending rescarch and
development dollars in related activities
during the interim period. The precedent
ol the ULNL Conlerence on the Law ol the
Sea will convinee them that Thivd Waorld
demands at the “Moon Conlerence’ are
going 1o be extreme, that existing mvest-
ments may not be respected under the
resulting veaty, and that the indusirialized
countries may not be very successtul in
negotiating a svsiem ol exploitation tha
permits commercial or industn
resources under realistic erms and condi-
Lions.

Article XTI ol the Moon Treaty embodies
the basic principles to be implemented in
the funre resource regime. Paragraph |
established that the Moon and its resources
are “the common heritage of mankind,” a
concept 1o be interpreted both in the
context of the Moon Treaty and the Tuture
resource  agreement. Yer the  common
heritage concept has already been the
subject ol protracted  debawe  in the
mternational community in relation 1o
deep seabed resources and thas is deemed
by many nations to have an independent
meaning.

For developing countries, “common
heritage” means common ownership ol
the resources and majoritarian control
over their disposition. Fhis ranslates into
insistence that no single country, or entity
under its control, has the independent
right to use the commonly owned resource.
Access 10 the resources must first be
approved by the international community

1o derer

al use ol the

on the basis ol one-nation, one-vote. As a
result, the t|r\t‘]upillg countries would
collectively control who is allowed 1o
exploit and use the resource. The concept
ol the “common heritage ol mankind™
does not, in the view ol the Third World,
recognize  thar  industrialized  countries
with space 1wechnology  should  have a
greater voice in regulating outer space
resotrce development,

. . . the Moon Treaty must be
clarified to protect our interests
or it must be opposed.

Paragraph 7 ol Arucle X1 further
compounds the luture negouating dilfi-
culties of the highly industrialized coun-
tics  with space wechnology.  First, it
establishes the principles ol “orderly and
sile development”™ and “rational manage-
ment” ol the Moon and other celestal
resources. Most natons ol the
interpret these principles as mandating
central planning of resource development
and imernatonal controls over resource
uses and or marketing. In short, these
principles are the anuthesis ol a lhree
market approach o the explotation and
use ol resources on the Moon and other
celestial bodies, Today, many believe that
free marker cconomics in the traditional

world

sense will have only a small role 1o play in
industrializaton. Yer it may be
short=sighted 10 concede in o binding
treaty that the political will of the majority
ol nations, rather than market-oriented
should  dictate  the  pace  and
stbstance of outer space resource develop-
ment.

Second, the principle ol “expansion ol
opportunities in the use ol those resour-
cos will ultimately evolve into a Third
World position that access 1o the Moon
and  other celestal  resources
limited for industrialized countries, so that
developing  countries have a chance 1o
participate. (The Soviet bloc can also use
the principle to insist that Western and
Soviet activities using  the Moon's re-
sources be kept at the same level of
intensity.) Fhe clearest evolution ol this
concept is lound in the draft law of the sea
neaty  which  creates  an  inernationad
mining monopoly for hall of the deep
stabed’s mineral resources, based on the
argument that developing countries can
only expand their opportunities to use the
resource on a collective and subsidized
basis.

Finally, the principle of “equitable
sharing of benefits” could be interpreted 1o
require a system ol international taxation

space

lorees,

must  be



of any profits made by commercial
resource developers. Since the term
“benefits'’ is not restricted to the [inancial
realm, the principle also dictates
mandatory transfer 1o all countries of the
technology used to exploit the resources.

In conclusion, these are not benign or
meaningless phrases upon which to lound
a new international law governing the use
ol the Moon's resources. Experience in
other forums allows us 10 predict with
confidence the implications for resource
activities on the Moon and other celestial
hodies:

. . . the Moon Treaty is a
dangerous and wunrealistic
abandonment of basic legal
rights that free enterprise will
need to work effectively in
space.

1. No entity would be permitted 1o use
the Moon's i a conumercial
operiation without obtaining authoriza-
ton from an international organization
whose policies and  decisions would be
made by a U.N. General Assembly-type
hody.

2. To that authorization, the
entity would have 1o agree 1o submit a
Large share ol any profits it makes to the

resources

obtain

mternational organization and 1o transler
1o other countries on a subsidized basis any
technology 1t uses,

3. Authorization  would  probably  be
withheld, i the entity was Trom a country
that was already exploiting Moon  re-
SOUTCCS,

Lo Ubtimately, no national enty would
be  permined 1o exploit the
resources: instead an international
nopoly would be ereared.

Moon's
1=

Most ol the wehnological aliernanives
being considered Tor the commercial use ol
outer space ultumately require use of the
Moon, and probably use of its resources in
one capacity or another. Teis particularly
important that the Moon Treaty does not
attempt 1o deline  the werm “nanual
resources.” Therclore, it seems reasonable
to conclude that, il there is ever 1o he any
industrialization ol outer space, it will
imvolve commercial exploitation ol some
the Moon or other

matural resource ol

celestial bodies,
Congressional  Testimony on the
Moon Treaty

On Seprember 6, 1979 the Subcomminee
on Space Science and Applications ol the
Commitee on Science and Technology ol

3]

the ULS. House ol Representatives held
hearings  during  which  Congressman
Breaux, NASA General Counsel Neil
Hosenball, and Leigh Ratiner presented
their views on the Lunar Treary, Ratiner’s
opinions have been substanually set [orth
above.

Hosenball reviewed the background of
COPUOS wt the United
recited a history of the negotiations that
vesulted in the present Moon Treaty. He
discussed  the comments that he and
previous ULS. representatives placed on the
record o represent  the LLS.
interpretation ol the Treaty,

Congressman Breaux, who was a LS,
congressional advisor to the law ol the sea
conlerence, analogized the Law ol space 1o
the law ol the sea. He pointed out thar the

Nations and

ollicial

Moon Treaty is only one ol a broad array ol
evolving “north-south” accords hetween
and undeveloped  nations.,
and histed  numerous
close parallels between the Moon Treary
and the 1970 UN. Resolution on the deep
scaheds.

Breaux  especially  pointed  out that
unilateral 1S, mtended 10
interpret neaty language had not been
eflective in the past o protect US. interest.

“I'm deeply concerned thar the Moon
Treaty could contribute substmually 10
the futher erosion ol the position ol the
United  States and  the other Western
indusirialized  countries. I'm yeassured
neither by the fact that the development
vegime lor celestial bodies will be negotia-
tee Later, nor by the argument thatr, in the
meantime, the United States is protected by
its unilateral the record,
which have apparently been uncontra-
dicted thus [ar. T would like 1o point owm
that, in the Law ol the Sea context, the
United States inthe mid o e 19605 [eh
comfortable with a similar situation, that
subsequently found that what it perceived

developed

Breaux  desoribed

statements

statements on

1o be protec HONS Were not profections il
all. T would also like to observe that the
Moon Treaty contains ambiguities of the
same sort that lead o serious dilliculties to
the United States with respect o the deep
seabed.

I the Thivd World and the Sovier bloc
could contend thar universally applicable
customary  Law, establishing a binding
moratoriim (on commercial development
ol deepsea resources), could spring rom a
General Assembly vesolution, how much
more castly could they argue that the same
consequences devived from a reaty? Such a
position taken by the Third World and
Soviet bloe with respeet 1o development ol
space have a
seriously adverse effect on a negouating
position on the future exploitation treaty.
Investment uncertainties would resultand,

outer resowees  could

as this happened with respect 10 ocean
mincral development, the exploitation of
outer space resources would be seriously
retarded.”

Breaux concluded that acceptance of the
Moon Treawy is not in the best interests ol
the United States:

“I believe, Mr. Chairman, that the
long-teym economic implications for the
United States would be extremely adverse,
il the United Suates were 1o repeat in the
outer space context the mistakes commit-
ted with regard 1o the deep seabed . .. 1
helieve that for the United States 1o accepta
Kind ol sitvation presaged by the drafi
Moon Treaty is 1o invite a serious crosion
material, legal and  equitable
position in the international community.
Like the Law of the Sea Treaty and the
Code ol

ol o

the Transter ol
Fechnology, the Moon Treaty must be
clavilicd 1o protect our interests or it must
he opposed.™

Conduct on

Conclusions
International  law
states complete reedom 1o engage in any
activity that is not expressly prohibited by
law. Today the U.S. has a perfect right 1o
exploit space resources lor prolit,. The
Moon Treary does not give the ULS. new
rights, itonly limis existing US. rights 1o

allows  sovercign

the U.S.S.R. and its
supporters in COPUOS . .. are
executing a careful and deli-
berate program intended to
limit the entry of free enterprise
into space.

use space resources for scientilic purposes
and takes away the U.Ss existing right 1o
exploit such resources Loy prolie. Iy must be
stressed that the Moon Treary does not
create even a single new right bevond those
the LS. abready enjoys under existing
itermational law. Far lrom being a lair
balance between the needs of freeenterprise
and the less developed countries, the Moon
Freany
abandonment ol basic legal rights that free
enterprise will need 1o work elfectively in
space. The Moon
substantial uncertainty and risk for private
sector investment in space ventures that
would exploit space resources for profit.
Space industrialization  requires  the
establishiment ol vealistic laws. To deter-

is o dangerous and  unrealistic

treaty  introduces

mine whar Law will be appropriaee in

space, 10 is necessary oo examine why
humanin

envitonment, hree principal lorees, the

s expanding  into this new

1.-5 News, November 1979



academic, military and commercial, inter-
act to impel humanity into space. With the
exception ol communications, LS. in-
volvement in space is entirely academic or
military, Present space law, including the
Moon Treatv, has been forged almost
entirely out of high academic ideals in
advance ol any practical commercial
reality. True space law, il it allows f[ree
enterprise to operate at all, will evolve 1o
meet the needs ol pracucal commercial
ventures. In this author's opinion,
practical business space law would, if not
preempted, evolve shortly alter space-
based exploitation of basic resources and
energy begins to yield substantial profits.
History teaches that the transition between
academic and practical legal regimes can
be gradual or traumatic, but that such
transitions inevitably occur.

Ominously, the world now spends more
lor miliiry purposes i space than o
he only remaining
substntial possibility for free enterprise
non-military  development ol space re-
quires large scale commercial develop-
ment ol basie natal resources, e, raw
nuterials and energy from space. Only
basic raw materials and energy hrom space

academic studies,

can returm a profit commensurate with the
capital expense and visk thar will be
required to start up space industry, Only
Large scale development of  these basic
space resources can provide  sufliciem
cconomies ol scale 1o permit developnment
ol space as an indosuial rontier by free
enterprise capitalism.

Such Luge capital investments cannot be
made without clear legal guidelines that
allow commercial operations 1o exploit
space resources for prolit. Free enterprise
mstitutions simply cannor make signifi-
cant investments in space while they are
under the threat ol suit over treaty werms or
facto  appropriaton ol then
mvestments by a nebualous Tuture interna-
uonal regime.

Finally, 1t is clear bhevond veasonable
doubrt that the USSR, and us supporters
in COPUOS have and are excouting o

X post

carelul and deliberae program intended 1o
limit the entry of free eoterprise into space,
Since the USS.RSs innoduction ol the
dralt Treary ol Principles in 1962, the
Sovier Union and ns allies have lought
constanmtdelaving actions 1w chill free
CHOLCTPUISC INVeSTIent I Spice is i new
industial envirtonment. It is an unlor-
mte commentay on the will and viston of
Free World
nations that the USSR progiom has

the Unned States and other
heen so suceessiul.
An annotated, wpdated version of this

article will be published in the Winter 1979
Houston Journal of International Law.

L-5 Board of Directors member, Hon.
Edward R. Finch Jr., speaks out in favor of

the Moon Treaty:

As the 15 NGO (non-governmental
organization) delegate 10 the United
Natons, | write 1o advise concerning the
new Moon Treaty currently before the UN
General Assembly. T have [ollowed the
dralt treaty on the Moon and other celestial
bodies (UN Doc. A 34 20) for the past
seven vears it has been under discussion in
the UN Committee on Peacelul Uses ol
Outer Space (COPUOS). Carelul review of
the proposed Moon Treaty indicates the
following:

1. As pointed out by US Delegaie
Hosenball in UN Doc. A AC.105 PV.203,
dated July 16, 1979:

“The drah part ol the
compromise by manv delegates, places no
moratorium  upon exploitation ol the
natural bodies

treaty, as

resources  on - celestial
pending establishment of an international
regime. his permits orderly atempts 1o
establish whether such exploitation is in
fact feasible and pracucal by permitting
experimental beginnings and then pilor
operations, a process by which we will
learn il 1
commercially

will ever be leasible 1o
exploit  the
resources ol celestial bodies. My Govern-

mineral

ment will, when and il negotations for
such a regime are called for under Articles
XTI and XVII, make every effort 1o see that
such a regime is successtully negotiated.”

Further, this in no wav deracts [rom
scientilic research anilizing celestial bodies'
resources by anyone.

2. It must be remembered that the general
principles ol the 1967 Ouwter Space Treaty,
g the hreedom o explore and use outer
space,  including  the Moon  and  other
celestial bodies, vemain applicable. The US
has made this clear belore COPUOS, UN
Doc. A AC.105 PV.205:

“In rwegard o the mater of the Moon
reay's relation o the 1967 Outer Space
P'reaty,  discussion  in this - Commitee
resulted inno statements to the effectthat the
Moon Treaty is intended 10 weaken in any
way the provisions of the 1967 Treary. Inthis
light, and wking into account the Last two
paragraphs of the Moon Treaty, there was a
feeling that a nonderogation provision in
the Moon Treary would be superfluous . . ..
Our  delegation accepted  this view and
joined in the consensus on the Moon Treaty
with the understanding that it in no way
derogates from or limits the provisions ol the
1967 Outer Space Treay.”

3. The proposed treaty in Article VII

contains  important  protection ol the
environment. To quote Mr. Hosenball
again:

“I'he Comminee agreed than Arvticle VI
is not intended 1o result in prohibiting the
exploitation ol natural resources which
may be found on celestial bodies other than
Earth, but rather that such exploitation
will be carried out i such a manner as to
minimize any disruption ol or adverse
cffects o the existing balance ol the
environment.”

The L-5 Society should
encourage informed debate on
the interpretations of the
proposed treaty. To be avoided
are  hasty interpretations,
inappropriate analogies and
unwise political action tending
to diminish L-5's role in
advancing activities in ouler
space.

L Organizational maodels for the ex-
plottation of space resources continue 1o be
designed. The proposed veaty does not
Lavor or prohibit any single set-up. An
INTELSAT-type enterprise, [or example,
would be completely permissible under the
terms and would provide the opportunity
lor an “equitable sharving ol benefis.” A
system ol international taxaton ol any
profits is not required. Nor is a mandatory
tansler of wehnology dictated by the terms
of the proposed neaty.

Participation by US indusiry could be
through a CONMSAT-tvpe organizion. As
is well known, COMSAT acts as manager
for the INTELSAT global communic-
tons  system. The  opportunites  and
prospects lor privine enterprise, working
through such organizations, are enhanced
by mutual cooperation under the proposed
treaty, not diminished. In addition, such
arrangements  would  certainly  include
provisions for the recovery ol costs,

5. No presumption should be made that
an entity, such as the proposed Interna-
tonal Scabed Authority, is desirable [or
the Moon. Quite the contrary, the model

-}



for success in space  enterprises is
INTELSAT which by its business-like
approach offers 1o all nations the benefits
of (1) opportunities for participation and
(i) decreasing  costs in - domestic and
international communications,

6. Further consultations as provided in
the treaty are not anticipated for at least
cight vears as scientific research and pilot
projects would have 1o continue for a
considerable period belore the possibiliny
of commercialization arose. Commerciali-
zation should be discussed more appro-
priately when leasibility has been proven
and solar power systems, space manulac-
turing facilities, and even small space
habitats are more practical realities.

7. With regard 1o the “common heritage
of all mankind™ language is used in the
treaty, three points need o be made. First,
it is to be noted that the phrase is not
“common province” as stated in the 1967
Outer Space reaty. There is considerable
consensus that the distinction is declara-
tory only and the subject is discussed at
length in a recent article on semantics and
decision-making in the Journal of Space
Law, Spring 1979.

Second, no consensus has been reached
on the meaning ol “common heritage”
and “common province” in the interna-
tional law ol outer space. And linally,
recourse to law ol the sea rhetorie should
awailt that treaty  and
successiul  development ol seabed  re-
sources. Lessons on what 1o avoid are more

conclusion ol

likely from law of the sea experiences,
rather than actions o be duplicated for the
Moon and other celestial bodies.

Conclusion

The Committee on the Peacelul Uses ol
Outer Space has already  produced by
consensus [ive treaties which have been
vatilied by the US and which have made
exemplary progress in the law ol outer
space. This treaty seems most appropriate,
considering the rapidly advancing science
lor the use and development ol resources
from space [or the benefit of all mankind.

The L-5 Sociery should  encourage
informed debate on the merpretations ol
the proposed wreaty. To be avoided e
hasty interpretations, inappropriate anal-
ogies and unwise political action wending
o diminish  L-5"s role in
ACLIVILICS 1N Ouler space,

In particular, it 1s my feeling that there

advancing

should not be “quick . .. political action in
Washington™ with regard 1o defeating this
treaty before the US Senate as suggested by
Leigh So Ratiner in his leter of August 15,
1979,
The

K(III’]\‘N w,

Sovier Union, by iis

indicated

Delegane
before  COPUOS
that his delegation would “make no hasty
interpretation of the meaning behind cach
article of the dralt agreements, its possible
impact on lurther developments in inter-
national cooperation in outer space, or its
potential impact on the further develop-
ment ol internatonal space law.” UN Doc.
ACACT05 PV.205, The writer supports
this view as do many other outer space
lawvers. Hasty analogies to the law of the
sta can result in misleading presumptions
and  conclusions.  Lawvers who  have
worked in onter space inermational law
understand the dangers in atempting the
application ol analogies from clsewhere 1o
the unique space environment.

T he Senate may vote on the proposed
Treaty as early as January. You can write
lo your Senator to express your views at the
following address:

['.5. Senate

Washington, D.C. 20510

L-5 Speaks to DOE: There’s an SPS in Our Future

by Annita Harlan

Your voice is being heard,

In October the Department ol Energy
received a report of last May's Solar Power
Satellite  questionnatre 1.-5
members. The questonnaire asked
members what they thought of the SPS
concept, their opinion ol the .S,
government's conduct ol the SPS program,
about the adequacy ol designs and ol

sent o

impact studies already accomplished o
underway, and lor personal informaton
imtended 1o illuminate the nature of the
SPS-interested public.
In all, 850 replies were received from the
I'his
large

considered o

PRC

membership.
aratifvingly

wirs
response by

Svstems  Sciences Co. which s
coordinating  the public  interaction
program lor DOE,

Carolyn Henson and Annia Harlan

amalyvzed o random 10% ol the responses,
the whole ol rephies from women (only 72),
and the detiled comments of especially
who had

documents

knowledgeable members
examined  the  background
prepared by DOE,

Fhe mnput of the partcipating public
1.-5 Society, Forum  for  the
Advancement ol Students in Science and
l'echnology, and Citzen's Energy Project,

groups:

8

his been locussed into about 10 questions

Irom the concerned  public for DOLE

consideration, Fhese will be sent by PRC

o trget experts within DOE for then
detailed response. These questions. which
showed the depth of intormation and
imterests ol the memberships, will he
reported i Tuture L5 News issues.

The message ol L-5 to DOE:

— Solar power satellites look like
a prime option for luture encrgy
needs.

—  Private  emterprise will - be
interested in SPS.

— The 118, government should
have o supportive and regulatory
hand in the project.

—  International
means complications [or sure, bt

Farth as a

involvement

possible rewards  for
whaole.

— The new Moon
severely inhibit use ol extraterres-
trial materials.

— The Reference Design needs

F'reaty could

O TOVISIONS.

—  Thew's

Big

Frouble if envivonmental and social

going 1o he

impacts ae not caleulaed o the
beneln lor SPS
development and deployviment,

— 1 SPS is going 10 increase
power, it
provide big rewards — hLike clean,

Coslt analysis

centralizion ol betier
cheap power,

— Farth resowrces should not be
depleted.

— SPSs have mihicary implica-
tions: that's good, and that's bad.

— SPS s o steppingstone 1o the

stirs,

1.-5 News, November 1979



Shuttle Express

How much will it cost to use the shuttle?

by Ed Bas

My first plane wrip (and it wasn't terribly
long ago—I led a sheliered life) came by
way of a marvelous creation called the
“student standby.” I got from Michigan to
California for less than $200, round wrip,
with the added adventure of not knowing
I'hat made 1t all
the more exciting. At least it did when I was

for sure when I'd arrive.

17 vears old.

You can't fly standby anymore, but you
can send a package that way aboard the
Space Shuttle. You starid to save a bundle
on the Lrst shutlde [hight il
particular about when you fly and have a
The
bargain basement rate: $50 per pound.
Other U.S,
foreign governments would pay $247, and
“all others"

vou're not

small self-contained payload.
agencies and participating

would pay $292.
If you're in that later category and in a
hurry, you could pay up to $389 per pound.
The U.S. Department of Delense is
guaranteed a lower rate ($187 per pound)
notin the national interest but because
D.0O.D. has its own space launch system—
in other words, ((Jln[u'litir)l! is keener.
Why the differences? It's the old law ol
supply and demand. If vou're in a hurry,
vou have to be willing to pav. If vour
package is larger or heavier than the
minimum, vou'll have to pav for that, too.
But William A. Jordan, ol New York
University, writing in the Journal of
Contemporary Business, points out some
possible flaws in the shuttle’s pricing

policy.
NASA., Jordan states, is in business to
encourage fullest use of the shuttle, vetr “as

a matter of national policy, Space
I'ransportation System (STS) operations
must charge fees which cover the costs.”
[hose two policies can be inconsistent and
even contradictory, according 1o Jordan.
One flaw is the lack of regulation by
If NASA reaps a windfall
business, who pockets the profits—the
public,
rates?
And if it takes in enough, does NASA get

demand

or industry through lower [uture

hit with even further budget cuts down the
road?

NASA also may have made the mistake
of holding the prices consistent, at least
through 1983. Adopting the lixed price
schedule for shuttle [lights during the first
few vears could encourage potential users,
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Irtweork by James Baboock.

Of course, this naturally only applies 1o

price increases—no customer is going Lo
complain if the price is dropped, but 1t
might raise a lew eyebrows in the lederal
Office of Management and Budger.
Jordan suggests that NASA could have
announcing
all—"instead,

refrained  from any price
schedule at negotiate
separately with every potential user lor
each dedicated or shared-flight payload.”
I'his is known as perfect price discrimina-
tion, butcould easily have political
repercussions over who is charged what,
An even more complicated “multipart
could be charged 1o more
I'his
would reduce the present 5% minimum
load factor (the smallest percentage ol the
total \'lllll‘lh' p;ulu;ld capacity, outside of
the “Getaway’ that NASA is willing to
sell) now required for shared [lights.

Instead of the huge financial leap between

pricing’’
accurately reflect future demand.

a "Getaway” and the present minimum $1

million charge for a standby pavload, a 1%
“only  $258,0007

pavioad for might be

established,
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I'he ligure 1s Jordan's, but clearly shows
anoutlet lor industry and vet incentive
enough (a 25% savings) 1o go to the large
5% load. Or the 3% could be contracted [on
initially by a large company and spread
over several fhghts to ger around that 5%
one-shot hgure,

Regulation ol the monopolist might
come later. The word has a sour connota-

tion to most Americans, and with good
reason. A monopolist controls its prices. A
But 1l
there'sa justilication, 1it's that NASA won't

be twisting any arms. It will be the lure ol

customer has nowhere else to turn.

profits that encourage use of the monopoly.

I'he other point is that NASA will
hopelully have a short-lived monopoly
\nv changes in its present pricing policy
could just make money but could also
backlireby limiting future markets.
Hopelully, competition is not far off—one
sure way to break the monopoly. Until
then and until we have a number of space-
going firms to draw upon (Orion, Lid.,
Luna Enterprises?), we have to give NASA

the reins 1o get the most from its position.



NASA
Vindicated

by Carolyn Henson

October 16 a Carter-appointed team
investigating shuttle delays and cost
overruns turned in their verdict: the shuttle
program is healthy, faces no currently
unsolvable problems, and is run by
competent people.

So who's the villain behind shuutle
problems? Carter's team f[ingered chronic
underfunding caused by penny-pinching
politicians which have kept NASA living
hand-to-mouth, unable 1o rtackle the
problems they've seen looming on the
horizon. The team found that shuttle
delays were a consequence of having to
stretch out development in order to remain
within yearly budget constraints.

Space shuttle delays and cost overruns
had inspired Carter to appoint a three-man
team to investigate NASA management.
The members of the team, retired Vice
Admiral Levering Smith (former director
ol Strategic Systems Projects), William A.
Anders (Apollo 8 astronaut and General
Manager, Nuclear Energy Products
Division, General Electric) and Dr, Robert
A, Scarpie (President, Cabot Corp. and
former President, Bell and Howell), cach
worked independently ol the others. But
they all arrived at essenually the same
conclusions.

In testimony before the House Space
Science and Applications Subcommittee
the morning of Ocober 18, NASA
Administrator Robert Frosch reported on
the shuttle: 10% chance of [lying by next
April, 50% chance by July, and 80-90% by
September. That alternoon Carter’s study
team reported, recommending that NASA
give more attention to the needs of shuttle
users. In response, Frosch has already set
up a new Office of Space Transportation
Svstems, He expects to appoint its head by
mid-November.

This recommendation came as a relief to
NASA-watchers who had been
apprehensive about rumors that shutle
operations might be moved into the hands
ol the people who brought us Amirack.
Carter's team's recommendation (o run
shuttle operations within NASA is a
vindication for a long-embattled agency
which has, since 1971, had 10% of s
employees forced out by budget cuts.

On November 5th, Frosch will report the
findings of Smith, Anders and Scarpie —
that NASA's problem is lack of money —
to Jimmy Carter.
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Studying Flares

by Joseph Rothenberg

Reprinted with permission
from Grumman Aerospace
Horizons Magazine, Volumel5,
No. 2, 1979.

A significant boost to the worldwide
effort to probe solar energy processes
during the present solar maximum will
come from the Solar Maximum Mission
(SMM) observatory satellite, or “Solar
Max." In a program managed by the
NASA-Goddard Space Flight Center, Solar
Max is scheduled to be launched into Earth
orbit on January 31, 1980.

The only space platform devoted to
studying the physics of solar flares in the
1979-81 period, Solar Max will be
operating cooperatively with other ground
and space observatories during the
International Solar Maximum Year.

In its 300-mile-high orbit,
Solar Max will provide
scientists with their primary
vantage point. Its integrated
package of seven different
experiments . . . will operate in
selected wavebands, letting
us . . . focus in on flares.

The reason for our fascination with
flares is that they represent an enormous,
very rapid release of energies measured in
ergs, approaching 10 to the 30th power (or
100 times the total annual electric power
demand of the U.S. today). While SMM
observations will aid solar-terrestrial
studies, our project scientists will be
primarily concerned with exploring such
mysteries as: Where in the solar
atmosphere do these bursts ol energy
originate? How is the energy built up or
stored? What triggers its release and
propagation out through the Sun's
atmosphere to the region of the Earth and
beyond?

In its 300-mile-high orbit, Solar Max
will provide scientisis with their primary
vantage point. Its integrated package of
seven different experiments—the specific
strength of Solar Max—will operate in
selected wavebands, letting us monitor
active regions and focus in on flares.

From Space

Several theories attempt to explain the
fundamental energy-release process of
flares, and Solar Max is “‘open-minded” to
all. Here's what many scientists tend to
postulate: First, a buildup of a very intense
magnetic field in an active region. Then,
in time, more and more energy is built up
until the field is annihilated—fieldlines
break up and reconnect in different, less-
energetic forms, creating transitory electric
fields of great intensity.

Electrons accelerated by these fields
rapidly heat up the normally hot and
energetic solar atmosphere over the active
region to enormous temperatures (10-20
million deg K). The atmosphere re-emits
the energy as radiation in various
wavebands in the gamma-ray-to-infrared
range. But sometimes so much heat is
built-up that radiation alone cannot
release it fast enough. That's when the
energy induces mechanical movement ol
the solar atmosphere. A shock front forms,
plowing a hot, magnetized plasma of
charged particles—electrons, protons, and
atomic nuclei—ahead of it, accelerating
them to nearly the speed of light.

Most significant to [lare science are the
X- and gamma-rays and light emitted in
atomic lines of the electromagnetic
spectrum, visible only to instruments such
as those carried on Solar Max. It is through
these “windows' that we will be looking
into the various layers of the solar
atmosphere for tell-tale changes that may
at last reveal the mysteries of the solar flare.

Grumman’s role in SMM is to plan and
conduct the flight and ground operations
required for the satellite to achieve its
objectives. Our contract with NASA runs
for one year after launch—the planned life
of Solar Max.

Once Solar Max has been launched, all
mission operations will be conducted from
two buildings at Goddard: the Operations
Control Center (OCC) and the Experiment
Operations Facility (EOF). The OCC will
house most of Grumman's 22-member
team which will manage all the
observatory's operations in orbit, It will be
up to the Grumman controller to decide
when and how 1o uplink new mission
sequences to the satellite and when w0
command its tape recorders to “dump”
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their data back 1o Earth.

Using SMM data and inputs from
ground observatories worldwide, the seven
principal investigators will jointly take
part each day in 10 to 12 Solar Max orbits
(90 min. each) of coordinated science. At
their own computers in the EOF, they will
receive both ground-based and satellite
data in near-real time—the fastest response
ever provided for this type of scientific
mission. They will use the data to predict
events on the Sun over the next 24 hours,

Solar Max

adjusting
accordingly.
Grumman engineers in the EOF will
help the experimenters plan the joint
science program for each following day.
We will control optimum pointing of the
experiment payload, develop command
sequences, and monitor the condition of
the instruments during each contact with
the satellite. Solar Max has a
minicomputer brain of its own, but it
needs a little prompting to know how 10

the experiment program

MULTI-MISSION SPACECRAFT

cope with the wransitory explosive events
that characterize the active Sun.

Some key Solar Max Mission [irsts: [irst
flight of the NASA-Goddard Multimission
Spacecralt (MMS); first satellite to use
NASA's Tracking Data Relay Satellite
(TDRS) to be launched in 1980; and [irst
spacecraft designed to be retrieved and
returned to Earth by the Space Shuttle for
refurbishment.

©
O ©

Q\\\ ®‘®

EXPERIMENT
PAYLOAD

. Active Cavity Radiometer—(R.C. Willson, Jet Propulsion Lab) Purpose: To measure Solar Constant with an accuracy of one-tenth of 1 percent. Speciral
range: UV-IR.

. Coronograph/Polarimeter—(R. MacQueen, High Alutude Observatory) Purpose: To study transient ejecta from Sun; relate coronal magnetic field and
plasma density. Spectral range: 4435-6583A.

. UV Spectrometer/ Polarimeter—(E. Tandberg-Hanssen, MSFC/GSFC) Purpose: To study deposition of energy in lower temperature domain. Very-high
resolution device monitors Sun’s magnetic fields 1o detect any rapid changes in field where flare went off. Speciral range: 1100-3000A.

. X-Ray Polychromator—(L.W. Acton, Lockheed Palo Alto Res. Lab; J.L. Culhane, Mullard Space Science Lab; and A.H. Gabriel, Appleton Lab)
Purpose: To study energy-release processes in flare plasmas over 1.5 to 50 million deg C. Looks at many X-ray spectral lines and produces images
representing how much energy is deposited in a specific line and what its temperature and density are. Spectral range: 1.4-22.4A,

. Hard X-Ray Imaging Spectrometer—(C. de Jager, Utrecht) Purpose: To obtain high-resolution imagery of flare processes—determine where energy is
deposited, at what height, and over what area—during flare’s life. Also serves as an onboard flare finder. Spectral range: 3.5-30 KeV.

. Hard X-Ray Burst Spectrometer—(K. Frost, Goddard Space Flight Center) Purpose: To provide first alert of a flare. Measures how much hard X-ray
energy has burst out of Sun's magnetc ficld, which determines subsequent changes in flare plasma. Spectral range: 30-300 KeV.

. Gamma-Ray Spectrometer—(E.C. Chupp, Univ, of New Hampshire) Purpose: To study gamma-ray-emitting accelerated particles in flare; determine
presence and distribution of nuclides as an additional indicator of intensity of flare’s energy. Spectral range: 0.3-17 MeV.



The L-What Society?

We recently received the following letter:

With reluctance T am renewing my -5
membership, [ have found the L-5 News
uninspiring  and  as 1 sated in oan
unanswered leter 1o the editor most of the
informaton printed can be found in
Popular Science. Aside from the fever
induced by the idea of space colonization
nothing much else is emanating from the
society's oflicial organ. Nothing dynamic.
No action, No [lire. “Meanwhile Soviet
trainees

cosmonat were _L',l'[’\\'illg
cabbages as big as .7

But who knows? This may be the vear
that L= advertses its existence, Tean see it
now! (lanfure with increase in wempo)

Membership lorms appear with ads in
major magazines. Well known L-b
members appear on the Tonight Show.
Bumper Stickers appear “Aerospace Needs
L-5"" “*L.-5 Means Jobs™ etc. etc. ete. People
stop asking “The L-What Society:"” As
membership lorms come Hooding inanew
political force emerges in America. A lorce
capable of influencing what is done with
the space program. People coming 1o 1=
speaking engagements money
[ooding into the society's collers swelling
those [unds donatwed by
(crescendo) the L-h Society becomes a

send
big  business!

power!

Will it happen? Huh? Will 1z Huhz

Huh? (Voce Belushian)
The walents of famous
members will go unused. The Society will
remain obscure and people will continue
1o ask “The What Society?™. Worst ol all
the L-5 News will continue 1o print
“NASA Report on How 1o Cook Sausages
in Space” instead of “How L-5 Pressured
Congress Into Appropriating Funds (o
Earthport Lacilities in the Mohave,”
M.A Leptuch

Lakewew Terrace, €1

NOOOOOOOO!

Perhaps the following report on recent
L.-5 activities will give M.A. Leptuch new
hope:

L-5 Sparks Moon Treaty Opposition

by Carolyn Henson

Only 3 weeks belore the now-controver-
stal 1979 dralt Moon treaty was scheduled
for a Congressional oversight hearing on
Sept. 6. the L5 Society's Legislative
Information Service swung into action.

We had learned that Rep. Don Fuqua's
Science Committee
planned o hear pro-treaty estimony only.

and  Technology
Committee stallers seemed apathenc about
portions of the reaty we saw as serious
roadblocks 1o space development. So
veteran Washingion lobbyist and Law of
the sea expert Leigh Ratiner, whom the L-
5 Society has retained Tor political advice,
wged us w0 om oon the
Legislative  Information Service partici-
pants. Within a lew days ol maitling an
appeal 10 them we had enlisted o small
army ol grassroots lobbyisis.

Bob Stern, a Gainesville knwver, was one

talents  of

ol the heroes of the “wake up Science and
I'echnology Committee
strategically located i Comminee Chair-
man Don Fuqua's disoct and is an active
worker in Fuqua's Democratic Pany, \u
Ratiner's advice Stern put together an
alliance of other party stalwarts and began

campaign. He is

educating Fugua and stall about the Moon
treaty.

Dy, Larry Wolken, a rescarcher at Texas
AEM University, is another example ol an
ellecnive worker. While not located in the
district ol any Commuiuee member, he was
able 1o convinee his Rep. Graham 1o mrge
Fuqua o allow the L-b Sociery o westily on
the neaty.

Robin Snelson, editor ol Future Life,
and Kathy Kecton, publisher of OMNI,
both used their clour as media representi-
tives to impress Fugua's committee with
the need o hear the L=) testimony.,
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Leigh Ratiner playved a major role with
his legal rescarch mto the teaty and by
advising L3 people on how  best 1o
inlluence Congress. He also enlisted the
support ol an old ally from the Eaw ol the
seat baude, Rep. John Breaox, Chaimman ol
the Subcommitee on Fisheries, Wildlile
Conservation and the Environment.

We made a team the Scence and
Technology Comminee couldn’t ignore,
The Sept. 6 oversight heaning kicked ol
with Chiel Negotator Neil Hosenball's
testimony. While he, as expected, sup-
ported the eary, 1t was a case ol “damning
with faint praise.” Then the L-5 opposi-
ton moved in. Leigh Ratiner wok the
stand,  backed  up by space
vescarcher and Tormer L President HL
Keith Henson, who was there o field
techmical questions, Ratiner was lollowed

WINess

by Rep. John Breaux, who warned that
“lor the United States to accept the kind ol
sttwntion presaged by the drale Moon treaty
15 1o Invile a serious erosion ol our
manterial, legal and equitable posinon in
the mternational communiry.”

The Sepr. 6
TCPCTCUSSIONS.

hearing is having  is
Shonly  therealier Com-
mittee Chairman Don Fuqua and ranking
minority member Larey Winn sent a letter
o the State Depatment demanding 1o
know how the Moon neaty could be in the
mterests ol the Unned Stes. Dozens ol
Senate staffers are now studying Ratiner’s
and Breaux's testimony and preparing for
the real baule when Carter asks  the
Senators o atily the weary.

I'he September 6 hearing was a break-
through lor the L-5 Sociery. For the Lirst
tme we lielded official representatives ata
Congressional heaving, But this was just

our first step. The Moon reaty must be
cither defeated oramended. I we fail, space
will become the home of Big Brother. But
il we succeed, we will demonstrate that
those ol us who plan w live and work in
SPAce are g e D])’(' whose ~lll'll_!.'.l|1 cannot
be ignored.

What are the next steps?

U.S. citizens can alert their senators on
the Moon treaty. Write to them ¢'o U.S.
Washington DC 20510,
senator can be helpful by
complaining about the treaty 1o Foreign
Relations Chairman Frank Church. And il
the treary goes 1o the Hoor of the Senate [or
ratification we will need 34 senators on our
side in order to block it.

We would appreciate i il you would
send copies ol your letters and the senators’
replies to both the L-5 Society and Leigh
Ratiner, ¢ o Dickstein,  Shapiro  and
Morin, Tenth Floor, 2101 L., St., Washing-
ton DC 20057, We need this information so
we can keep track of the senators’ positions
on the treaty.

I'he 1-5 Board ol Directors has set up a
study group 1o develop an alternate Moon
tresty which will guarantee the rights and
liberties ol

Senaite, Youn

especially

space settlers, protect and
encowrage developing nations in the use ol
space, and ensure the rapid development ol
the vesources of space.
It falls 1w the L-5 Society, as the
organization of the wp researchers and
sphce law experts ol the world, to ke the
lead in the development ol space. But in
order 10 do that we need vour help. I you
wish to get lurther involved, write into the
L-b olfice, 1620 N, Park, Tucson, AZB5719
and ask o be added 10 the Legishitive

Inlormation Service.
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Do our children receive an Earthbound education? Teach them that space is in their future.

Space Colonization
In The Classroom

by Lawrence C. Wolken

Since the carly part ol thisdecade, public

interest in space has seemed o decline, The

major problem facing space enthusiasts s,

‘How can the general public be made

aware ol the potential benelits ol spaces™

Few people have tmed therr attention
o the public schools as a solution 1o this
problem. An ideal place for the study of the
potential benelits of space is the American
history classroom. This is a course thiu
must be wken by oevery student i the

conmtry. This provides  the  broadest
possible exposure for inlormation abouwt
space. It utihizes an imformation distribu-
ton svstem which alveady exists, climi-
nating the problems ol developing and
implementing a new system. Since it is
unlikelv that American history will ever be
dropped hrom the school currieulum, this
approach, once begun, could continue
mdelinmiely. Since the course Lasts at leasi
one semester (approximately 15 weeks), 1t
allows Tor o elanvely long period ol
exposure 1o space iformation. But the
success ol this program  depends on
showing history teachers how this ap-
proach will benefit them. Their enthusias-
1 stpport s essential,

Histony is one of the most dillicult
subjects 1o hold  the student’s interest.
Supposedly, we study history so we will
mistiakes of  the

not repeat the st

However, it is olten difficult to see how the

problems ol several hundreds ol vears ago
elte 1o those we lace woday. Space Gin
help bridge this gap between the past,
present, and the [uture while at the same
tme  keep students interested in their
history class.

Some ol the parallels between the past
and the present should come 1o mind
quicklv. Columbus and other explorers
were linanced by governments, The same

An ideal place for the study
of the potential benefits of space
is the American
classroom.

history

is tue lor the US and Sovier
Lhe New Wonld
nany resources and umold nches Tor the
Old World. Will space. through  soln
power satellites, provide the world with

\Il.‘ll v

Programs. produced

the energy it so desperately needs? Whin
other presently unknown viches does space
lhive 1o oller us? The carly colonies in
Aimenica were himanced  through provate
mvestments by companies seeking o make
a profie Will the st space colonies be

financed by private or public lunds? This

Artwork by Robert Cannon

is o question being hotly debared  in
Congress todav, These are just a few of the
more obvious similarities between the past
and the present, Many other parallels exist
but are less well known,

Prince Hemy ol Portugal  built o
shipyvard 1o develop new tvpes ol sailing
ships which could sail i the open waters
ol the Xtkimne Ocean. He also stared o
spectal school Tor navigitors where they
experimented with new methods of navi-
gation, maps and instruments. How dif-
ferent is this hrom the NASA centers, the
training o astronauts, and the develop-
ment ol the acrospace imdusty?

Beginning in the latter parnt ol the
lilwenth century, many Earopean nations
were mmterested i linding o new route 1o
the riches ol Asta. The ensuing period ol
l‘\}lli wation and discovery was dominated
by two countnies, Spain and  Portugal,
Spam concentiated s eflores ina westerly
duecnon while Portugal sent s explorers
around Alvica. Also emerging during this
tme period  were nanonal vivalvies as
strong monarchs competed for national
power and prestige.

A similar situation 1s occurring in the
twentieth century. In this early stage of the
exploration ol space, the United States and
Soviet Union are the dominant countries.
I'he Cold War between the two world
powers plaved an important role in the
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race to the Moon during the 60's. Will
America and Russia lose their world
leadership positions just as Spain and
Portugal did? Will Germany, Japan, and
China, through efforts in space
exploration and colonization, emerge as
the dominant nations of the future?
During the American colonial period,
England practiced a system called mer-
cantilism.  Colonies were viewed as a
means ol increasing England’s power by
increasing its wealth, The mother couniry
developed manulacturing and established
monopolics in foreign wade so it could
accumulate gold and silver through a
Favorable balance ol wade. The colonies
were viewed asareadily available supply of
natural and a market for
manufactured goods. Theresulting restric-

resources

tions placed on the colonies eventually led
to the American Revolution. When the
United States establishes its lirst space
colonies, will we repeat England’s colonial
policies? Will the United Swates be the
“mother country’” of the next American
Revolution?

Fodav's generation ol students may
first inhabitnts ol
colonies. What tvpe ol government will be

become  the space
set up in the coloniesz Will i constitution
similar to that of the U.S. be adopted? Can
future space colonists benefit from Ameri-
ca's two hundred years ol experience and
dralta better comstitution? Many ol today's
stidents may very well tace this question
during their liletime.

Using space in American history classes
has  been the 1opic ol
workshops conducted in Texas this vear,
I'he partcipants have been very enthustas-
tic about the idea. Teachers need 1o be ex-
posed to this approach and 1w the wide

several  teache

varietv ol materials avatlable tor classroom
For further inlormation about
incorporating the exploraton and coloni-

Lise.

zation ol space into history classes, contact:

Dr. Lawrence €. Wolken

Centey lor Education and Research

in Free Enterprise

Fexas ARM University

College Sttion, Texas 77813

713-851-7722

For those who sincerely want 1o develop

a greater public understunding ol space
and its potential benelits, the history
classtooms ol the nation olfer a golden
opportumity. This will not yvield imme-
results but s will e
widespread  and
students will be tomorrow's voters and will

diate ellects

long lasting. Today’s
help shape the nation’s goals. Perhaps the
most important decision they will face is
whether humankind  will ventre into
bound 1o the Earth's

Sprce FETEn

surlace.
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Book Review

Enterprise, Jerry Grey, William
Morrow & Co., 1979
Reviewed by Carolyn Henson

At last—an insider’s view ol the people
and events behind the space shuttle!
Author Jerry Grey, Public Affairs Director
of the American Institute of Aeronautics
and Astronautics, has been either
personally involved or close [riends with
nearly every who's who of the modern
space era. He gives us the inside stories on
space colonization pioneers Gerard K.
O’'Neill, Tom Heppenheimer, “Mother
Earth” Henson and covers the formation
of the L-5 Society. He details the politics
and corporate warfare that gave birth to the
space shuttle design and points the finger
at the Senators and scientists who tried to
kill the shuttle.

Political activists will be fascinated by
Grey's blow by blow account of the
creation of NASA and the ups and downs
of the Apollo program. Besides crediting
the obvious stars, Presidents Kennedy and
Johnson, Jerry Grey's Enterprise brings to
light previously unsung heroes such as
committee staffers Glen Wilson, Jim
Gerhig and Charles Lombard.

Those of you who are hardware fans will
enjoy the detailed accounts, complete with
diagrams and artist’s conceptions, of how

historically important design decisions
were made. Why did Apollo use the lunar
rendezvous? Why is the shuule a delta-
wing lifting body? Grey explains so clearly
that even nonengineers can appreciate the
design process.

Grey writes with a remarkable sense of
humor and shows the people behind the
space age as warm and genuinely human.
You won't be able to put down his book
until you've read it all, especially il you
wonder if you're in it (hint: check the
index).

I must make a confession before signing
off on this review. Grey shows the L-5
Society and myself in a remarkably
sympathetic light (he’s one of the earliest
L-5 members, by the way). So I'm clearly
biased. But if you can find Enterprise at
your local bookstore (raise heck with the
manager il you can't!) just open it at
random and start reading. You'll be
hooked.

Enterprise, a hard cover book, can be
ordered from the L-5 Society for $10.00
each plus $2.00 shipping and handling,
Mail orders 1o L-5 Society, 1620 N. Park,
Tucson, AZ 85719

Reading News

Apollo:
Ten Years Since Tranquility Base

Edited by Richard P. Hallion and Tom D,

Crouch.  Available from Smithsonian
Institution Press, Box 1579, Washington,
DC 20013, $6.95 paper, $17.50 cloth,

On the tenth anniversary of that historic
vovage for all mankind the Smithsonian
Institution’s  Natonal Air and  Space
Museum has created this collection of
essays about the Apollo program which
attempts 1o put it ina  historical
perspective from the vantage point ol a
decade later. Written by experts in the
fields of aswonautics, history, art and
public policy, the sixteen essays outline the
mammoth ellort required to reach the
Moon. Even important, is the
discussion ol the ultimate benelits ol the
mission: the scientilic harvest reaped from
Apollo 11 and the Hive subsequent Moon
landings: the growth ol human
knowledge; and the general benelits 1o
humaniry.

maone

Space Trek:

The Endless Migration

by Jerome Clayton Glenn and George S.
Robinson. Warner Books, $2.50.

By 1992, there should be 10,000 people
working and living in outer space — inan
envitonment complete with wees, birds
and rivers! We have the means, NASA's
Space Shuttle Enterprise, and the ways,
detailed here in photographs, drawings,
charts and diagrams. All that remains to be
settled are the debates (political, economic
and philosophical) that continue 1o age,
belove we can embark on the greatest
adventure ol the 20th century. Space Trek
examines these provocative questions: Do
we chance a real “Star Wars™ in our race to
outer space? Are there urgent reasons for us
o undertake such a vast project? What are
thearisks 1o the pioneers? Who will be the
lirst 10 go? The answers are here in this
blueprint lor a new era: Space Trek.
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NEWS BRIEFS

Veteran space sciences foe, Rep. Boland (D-MA), is still trying
to kill the Jupiter Orbiter Probe, now renamed Galileo. A combination
of shrinkage in the weight the Shuttle is expected to be able to launch
and growth in Galileo's expected weight have forced researchers to
separate its experiments into two launches. Boland says that makes
Galileo a new project, which would require a special approval from all
four congressional subcommittees overseeing it- one of which Boland
chairs.

NASA is expected to resubmit Galileo for approval shortly. In the
interim, a House/Senate conference committee has authorized NASA to
continue work on Galileo.

How bad are Shuttle thermal protection tile problems? Seven percent
of all tiles failed the recent "pull test" which checked their bonding
to the orbiter.

A better tile is under development for the next orbiter, 099.

The first flight of Ariane, the European Space Agency launcher,
is scheduled for a date between Dec. 8-18. Ariane has been developed
at a cost of $660 million, about 1/10 that of the space shuttle.
Ariane, unlike the shuttle, will not carry people but will be capable
of delivering 1.26 tons to geosynchronous orbit. This compares with
1.8 for the shuttle. Ariane is expected to offer slightly cheaper
launch costs than the shuttle.

Ariane's first commercial payload will be Amsat, a satellite

developed by and to be used by r»dio amateurs. Lauvrch is scheduled for
March 1980.

An improved Ariane, scheduled for 1983, will be able to loft 2.3
tons into geosynchronous orbit.

The Space Shuttle is expected to get the extra funding needed to fly
by at least fall of 1980. The reason? Carter needs Shuttle capabilities
for verification of Soviet military strength under Salt II.

How bad are Shuttle cost overruns? According to NASA, in 1971 FY
dollars the project has expended $6.115 billion, 18%% over the original
expectations.

Staunch R&D and space program defender, Sen. Adlai Stevenson (D-IL),
has announced that he is "available" for the Democratic Presidential
nomination. Recent Stevenson initiatives include a bill to make it
easier for government contractors to retain patent rights, and a "peace-
keeping" spy satellite system which any nation on Earth could use to
ensure its security.

Earlier this year Stevenson lead an unsuccessful battle to save the
Enterprise from being scrapped.

Debate on the Agreement Governing the Activities of States on the
Moon and Other Celestial Bodies opened in the United Nations Political
Committee Oct. 29. The treaty is expected to be approved by an over-
whelming majority of the U.N. General Assembly. The treaty, however, is
facing mounting opposition within the United States.

The Salyut-6 radio telescope became tangled with other parts of the
space station and had to be discarded by a spacesuited crew member shortly
before the team returned to Earth Augqust 19.
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Announeements.

NASA to Select
New Astronauts

Il vou have a bachelors degree in
engineering, math, biological or physical
science with three years experience in the
field or three yvears of work toward an
advanced degree voumav he able to qualily
as a mission specialist astronaunt. Other
requirements: vou must be at lease 5 [ oall,
but not over 6 1. 1 inches.

I you were one ol the over 10,000 people
who applied in 1976 but failed to be one of
the only 35 selected, don't be discowraged.
Many current astronauts were orviginally
turned down only 1o be selected lor a later
2roup.

Fhis  vear's  deadline  Tor  astronaut
applications is Dec. 1, 1979 To apply,
write to:

NASA Johnson Space Centen
Astronant Mission Specialist
Candidate Program
Code AHX
I'X 77058
I vou miss the deadline, or ger torned

don’t NASA plins 10
recruit a new batch ol astronauts every vean

Houston,

down, despair.
from now on. so you'll have pleniy ol
opportunitics,

Oops!

The October
following errors:

Art Dula’s Moon treaty article originally
had a "fill-in" blank [or the date the Moon
treaty would be ratfied by the United
Nations. It was mistakenly changed to read
that the treaty had passed the U.N.
However, as of this date (mid October) the
treaty has not vet passed but is expected to
shortly, Peter Vajk's "Design for Success™
article missed the credit line that it was a
slightly condensed version of his testimony
before the House Science and Technology
Committee hearing on the Space
Industrialization Act of 1979, held June 27,
1979.

Even the got slightly
scrambled. Carolyn Henson was listed
under “‘membership services”! While she
wrote, edited, aided in the research of, or
solicited much of the material  that
appeared in the October L-5 News, she did
not work in membership services.

We also received this correction from
16

L-5 News contained the

masthead

T.A. Heppenheimer:

“The article ‘A Place in Space,” on p. 17
ol the October issue, was credited 1o T.A.
Heppenheimer as the author. Dr.
Heppenheimer states that he did not write
this article; that it was pieced together by
stalf members from material he submitted
to the L-5 News in 1975, taken together
with other material by other writers; and
that it reflects neither his current views nor
his current understanding of the problems
discussed therein.”

Stanford Professor
Wins Mitchell Prize

Paul R. Ehrlich of Stanlord University,
leading hiologist and well-known author
ol the best-selling Population Bomb was

winner in the
Prize

selected  as  lirst-place
S100,000 Mitchell
(annmounced in

[prograni
1978 L-5
News). This international awards series 1s

the December

designed to stimulate original thinking on
growth-related issues.

Ehrlich, a
studies in Stanford’s biological sciences
department, will receive 310,000 lor his
winning paper entitled “Diversity and the
Steady State.” In it he discusses genetic,

professor ol population

technological  lactors

alfecting humaniny's futare.

cultural.  and

Space Exhibition

In the tenth anniversary vyear ol
mankind's Giant Leap, Wildcliff Museum
in New Rochelle, NY, is presenting a
participatory exhibition on space travel
and colonization, September through
December. “Space: The Newest Frontier”
is designed to give visitors a feeling for the
challenge as well as the excitement of space
exploration. It takes you to the [rontier of
the U.S. Space Program and beyond with a
trip aboard a Space Shuttle and a sojourn
on a lunar colony.

Beginning with a panoramic overview
ol acrospace cfforts presented in diorama
displays, vour adventure quickly enters the
realm of the Tuture. You experience: a
simulated flight o the Moon aboard the
Space Shuule; a lunarium  that cradles
vour tactile and visual senses in the exoti
textures of the Moon's surface and in a
lunar rover; a lunar colonv where vou will
meet Duna, the Wildehill robot, who will
introduce vou 1o the command center ol
the colony. There vou perlorm geological
and biological experiments. You will exit

the colony via space ship filled with aliens
who sell gifts and souvenirs.

I'he exhibition will be open Sunday
through Thursday from 1 1o 130 p.m. Call
(914) 636-2108 for [urther information.

. High Frontier

" @Trading Post - *

The High Frontier Trading Post 1s an
1.-5 member service: each noncommenr al
member s entitled to one free ad per vear,
not exceeding 40 words in length, Extra or
longer ads will be charged at a vate of $ .20
per word (ov $4.30 per squarve inch). Please
alloze 3-4 months forvour ad to appear. A1
ads ave subject to editovial yeview.

Speaker: [am prepared o speak on several
topics including astronaut opportunitics,
thght,
options, the future space elfort. Inasmuch

manned  space space  budger
as L5 groups support a common goal |
would appear at such a group without fee
or honorarium. However, il travel or an
overnight stay 1s involved, I would ask that
expenses only be covered. Paul M. Gever,

230 E. Grand Ave., Rahwav, N ] 07065,

For Sale: Space World '63-'79, AW&ST
265 1w 177, many issues ol Wings,
Airpower, Air Enthusiast, Aircraft in
Profile bound volumes., Send  wanis
w/SASE. Jim Berry, 4529 SW Hamilton

Terrace, Portland, OR 97201.

Ibsidé— the

L5Society

Space Futures
Searching
for Volunteers

I'he Space Futures Society is taking
another turn for the bewer! In addition o
our normal activity such as publicity [or
the  High movement in the
Philadelphia, PA, area, we are opening up
two new endeavors for L-5 volunteers
living in the Delaware Valley and South
Jersey area,

Frontie

I'he two new projects are as [ollows:
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I'he Space Futures Society is gathering
volunteers with engineering backgrounds

to work on a low cost space station
comprised of discarded Space Shuttle
tanks. Private industry, some  NASA

oflicials, and the Sabre Foundation have
expressed interest in a finished proposal,
that we are working on under the auspices
ol Ron Smolin. interested in
joining a volunteer engineer group 1o
finish  this write to him at
International Ideas, 1627 Spruce St. Phila.
PA 19103.
I'he Space
looking [or volunteers to work closely with
the Sabre Foundation on various volunteer

Those

project

Futures Society 15 also

projects. The projects will be as varied as
will be the ralents ol the
themselves. What we need the most are
prople who will finish a chosen projec
once they start, (Please send resumes 1o
Richard W, Bowers, Space Futures Society,
3059 Cedar St Phila, PA 191341,

volunteers

Space Activists
in lowa

When the governor of lowa proclaimed
July 20th as “Space Dav,” it was the
culmination ol many efforts and the start
of many more, The proclamation came
into being due toa number of letters sent to
the Lovernol illdl‘|:t'ﬂllt'llt¥\ ol one
another, And at the signing ceremony a
contingent ol space activists from lowa
Ciny met for

I'here we decided 1o orgamize a local space

and mysell the first time.
activist ¢lub which  will hopelully  be
Anvone in lowa who
wishes to join us please write 1o me at the

chartered by L.-5.

[ollowing address:

Mat Hickman

708 20th St

West Des Moines, Towa 50265

Discounts for L-5ers

a 20%
discount on car rentals and hotel rooms in
hotel chains, including
Hilton, Hyvar, Marriot, Farrmont, Omni,

I'he 15 Socety can now olla

several  magon

Radisson, and Town & Country Hotels,
Rodeway Inns, Ramada Inns and Howard
Johnsons, One phone call will reserve a
room and a car, at a 20% discount.

For more details either write the 125
1620 N. Park Ave.,
85719, or call the
Fravelers Club (FTC) woll Iree number,
BO0-327-8388 (in 305-672-2200)
and mention the 1-5 Socery, Your F1IC

Sociery, I'ueson,

Arizona, Frequemt
Florida,

membership card will be sentimmediately,
L-5 members only, please.

Huntsville’s Display a Hit!

During the recent 10th Anniversary of
the Apollo Lunar landing, a series of
exhibits were set up for special showing in
the Alabama Space and Rocket Center.
This used by the
Huntsville L.-5 Society to explain the

opportunity  was
concepts ol space habitation and solar
power satellites.

The accompanying picture shows Dr.
Konrad Dannenberg, 1.-5 Board Member,
and member Carl Konkel holding a model
of a gallium arsenide solar power satellite
used in the display. Pictures ol habitats,

lunar colonies and SPS construction were
set up, along with a stack of L-5
membership forms. Thousands ol tourists
go through the Center daily and Tam glad
to say the forms “sold out™ in a matter of
days.

It was evident that large-scale space
activities are in the public’s mind based
upon comments overheard near the
display. The word is getting around!

Carl R. Konkel
Huntsulle, Alabama

Dr. Konrad Dannenberg (left) and Carl Konkel at the Huntsville Space Day exhibat,

L-5 Montreal

1.-5 Monueal lormed  at the
beginning of May 1979, Its purpose is to act

Wils

as o coordimating center Tor all chapters
that will be formed in the greater Montreal
area,  mcluding  those  organized  at
Montreal's four universities.

1.-5 Montreal intends o fulfill the aims
ol the 1.5 Sociens:

promoting  space

industrializaton  and  colonization by

organizing conferences, mectings, etc.

1-5 Montreal
¢ o Francois Coallier
1816 Ducharnne
Outremont, Québe
Canada  H2V 1H1

L-H Montreal a ¢té Tormé au moisde N
1979, Cetwe
comme centre de coordimation pour tous

section de L sociee agira
chapitres que seront formé dans la région
metro politaine de Monweal, incluant
ceux en voie de formation dan ses quatre
UNIVersites

L-5 Monucal entend poursuivre les buts
de L soaicte-mere, que est de promouvois
Pindosoriahisation et la colomsaton  de
Pespace, par des conférences, seminatres,
rencontres soctales, ere.



Dear Space Activist,

The 1980 presidential campaign  is
starting to roll. We have over a year before
the election, and now is the time to make
the New Space Program a national issue. I
needn't be very hard to convince candidates
to state their position. A number ol
preliminary, information-chocked leters
followed by planted
candidate talks might do the nck. Alwer
all, 1.-5 has chapters all over the country
including keyv cities: Los Angeles,
Houston, San Francisco, Seattle, Phoenix,
Philadelphia, Boston, ete. Just imagine a
candidate becoming aware that in every
one of these cities (and more) there are
people  pushing lor the New
Program!

The United Nations New Moon Treaty
will make the perfect vehicle for us.
Criticizing the Carter Administration’s
foreign policy is all the rage among
Presidential hopefuls now, and if we can
convince one to make a media splash by
condemning the New Moon Treaty, we
will have made an important step on the
way to L-5!

questioners  at

Space

With the help of natonal directors Phil
Chapman and Eric Drexler, a group of L-
Sers i the Boston have been
brainstorming on what action to take to
make the New Space Program an issue in
the 1980 campaign. T'wo ol our most
delinite ideas, leuers 1o candidates and
planted questions,  have  already
mentioned. Other possibilities include:
press releases, Public Service Announce-
ments, bumper buttons, short
(two page) position papers, talk shows,
posters, and working with other interested
groups ¢.g. the ATAA. We are now gearing

darca

been

stickers,

up lor action,

But even if we do all ol these things here,
we will not succeed il they happen only in
Boston, We need the help ol other L-bers,
particularly the local chapters. It is crucial
that candidates receive letters on space
issues [rom all over the country. Equally
crucial is that planted questions on space
issues come up at Candidates Meetings in
as many places as possible.

This could be the most exciting and
important project L-ders have ever worked
on! We urge you to bring these ideas up at
vour next local L-5 mecting. Please look
over our listol possible activities, add some
ol vour own, and consider which ones vour
group can do. Write to us (¢/o me at 518
Putmam Ave. 29, Cambridge MA 02139)
and let us know ol your plans. If weall pull
together, this election will be a erucial one
for the future ol the New Space Program!

Reach for the Stars!
Christine Peterson

Help Needed
for Ohio L-5

Due to time constraints and changes in
my personal life, I have been unable 1o do
any work on the organizing of OHIO L-5
since the beginning of Spring 1979. Nordo
I see a lifung of those time constraints for
at least another 2 years. Therefore, I am
sorry to say, I cannotorganize an OHIO L.-
5 chapter.

I do urge any Ohio L-5 members who
have the time, to try and do what I was not
able to. Il T can help atall please contact me
at the address below.

I would like to thank National L-5 for
the help they gave me, and to the local
chapters, especially Houston L-5, for
sending me copies of their newsletters.

Ohio can be a driving force behind the
humanization of space, as well we should
be. After all, our state produced the first
man on the Moon. We have a reputation to
uphold!

Steven Stein
570 Fairhill Dr.
Akron, OH 44313

As a

o quickly
development ol space, how about orbital
fission power stations? Based on a proven
technology, there would be no questions as
to potential or unforeseen difficulties.
With the exception of the actual mining of
ore, or the extraction of small amounts of

way promote the

uranium and ‘or thorium from other ores,
the entire processing and use cycle could be
placed in orbit, removing all the various
dangers of melidowns, waste reprocessing
and storage, etc., from the end users ol
energy on Earth. Processing facilities and
power plants could be built using lunar or
asteroidal-resources; spent fuel rods could
be reprocessed to extract uranium and
plutonium; breeder reactors could be buily,
far from the hazards of terrorism, thelt and
accidental contamination (and ol protes-
tors), to extend the supply of usable fission
fuels; the ulumate could be
disposed of in many directions (high orbit,
solar escape trajectory, Earth-Moon or
Sun-Earth Trojan points) or even be used
in further power generation.

The total amount of uranium needed
would be small at first; transport capabili-
ty could be expanded as necessary. The
well-known regulatory delays on Earth

wasles

could be largely bypassed in an environ-
ment where there is no ecology to damage
in any lashion or local residents to harm.

As a long-term solution to the energy
problem, of course, this is by no means
complete; fission is still a finite source. But
it might provide a mid-term solution to
public acceptance of both nuclear power
and space And once the
manufacturing capability is in place . . .

colonization.

J.W. Braue, 111
Rocky Hill, CT

I sputter in disbeliel at the suggestion
that material wealth from space will, by
itsell, end war and civil unrest (“Wealth:
I'he Super Weapon,” L-5 News July 1979),
How does Micky McWilliams
distributing that wealth 1o the world's
poor? Wealthy natons are the ones that

Propose

will acquire the wemendous wealth ol
space, and it's ludicrous to think they'd
hand over anvthing more than a few oken
crumbs 1o the mmpovenshed  nations
without a fight. It's not that people are
“just perverse,” but rather that they are
greedy. Greed has had grear survival value
throughout history: 1it's nearly impossible
to suppress one's ancestral heritage and
sav: I have all the wealth 1 need — here
vou can have the rest.”

I'o climinate wal will take a
fundamental change in human nature
isell, from a selfish atitude of “get” 1w a
loving I'nul  that

happens, all the wealth in the universe will

attitude  of  “give.”

not stop the lighting.

Reach [or the stars anvway!

Michael A. Pelizzari
Norvthrvidge, €A

GIVE
THE
FUTURE

FOR

Color
Posters:
Bernal Sphere
Interior $2.00
Bernal Sphere
Exterior $2.00
Pioneer Xl in the
Rings of Saturn
Adolph Schaller
(above) $3.00

CHRISTMAS
THIS YEARI

Give a gift
membership
in the

L-5 Society
$20.00

Membership Services
L-5 Society

1620 N. Park Ave.
Tucson, AZ 85719
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