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by Eric Drexler 

After a lmost three year of work, the 
l igh tsail (h igh performa nce sola r sail) 
concept is beginning 10 receive widespread 
a uention . In J u ne, Dr. Arthur Kantrowiu 
invi ted me to g ive a presenta tion to a 
NASA innovation study group which 
incl uded NA A Administra to r Dr. Robert 
Frosch . It was well received and led to 
invita tio ns 10 speak a t the Aerospace 
Corpora ti o n a nd J c 1 P rop ul s io n 
Laborato ry (JPL). NASA now plans a 
fo rmal review or the ligh1sa il concept. 

In these talks. a nd in furilwr talks a t 
RA D and Boeing . 110 threats 10 concept 
feasibility were uncovered . People were 
interl'Sted and took thl· concept seriously. 
(Having sa mple~ or the sail materia l to 
pass a ro und the audience p ro bably 
helped.) At J PL. people with experience in 
des i g nin g s p ace cr a ft ( in c ludin g 
de ploya bl e sol a r l>a il ll) expr<·ssed 
confidence tha t th in film materials were 
usable a sai l ma teria ls. rhe) felt that 
lightsai l de, e lop ment t O\l!> wo uld a lmost 
certa in I) fa ll below the o ne bi llio n do lla r 
le\•e l q uo ted o n one o r Ill) s lides. 

This is less than 116 the COS! o r huulc 
develop ment. An as teroid (01 Deimos) din 
scooper should be pre11 yc heap. S ince a few 
sails a nd a scooper could recover non­
terrestrial ma terial . it ecm!> tha t the cost 
barrier to span· mining has drop ped by a 
factor of ten or more. Further study seems 
called fo r. 
Why " lightsails"? 

The first Eng lish lang uag(' rdercnce 10 
the ust of light pressure fo r space 
propulsion (C. \\'iley. Astounding Science 
Fiction. May 19:; I ) re fe11 ed to the device as 
"sail " and propos(•d u~ing thin meta l 
films. manufactu red in space. fo r the 
rertector. La ter. when span· rtig ht became a 
reali ty. auention shifted 10 deployable 
plastic film sai ls a nd the name "solar sa il " 
was adop ted. 

There a rc a number o f reasons for 
applying the name " lightsails" to spac(·­
manu£actured. thin fi lm saib. \\'hen 
compared 10 co1wl·n1iona l ' a il concep ts, 
they emplo) d ifferent s11 uctures a nd 
materia ls: 1hey pose g 1ra1er 1cchnirn l 
cha llenges. and they offer201080 times the 
acceleration . T his a lone would make the 
o ld name a little millleadi ng. F1111her, the 
name "sola1 sai l" lead5 10 confus ing 
conversa tion !> (" I lo w effic ient a re these 
thin film ~o l a r n'lls?" or "'I've got a cousin 
who works in sola r sak:."). Then of course 
sola r sails u~t' 1ht· solar wind ... don't they? 

. I r/11•ork by jn1111·.- IJalu m I: 

Finally. o nce it is made clear that tht' sail 
uses light, the adjective "solar" £ails 10 
~11gge:.1 1 ha 1 'aibrnn mci11f1 att'<l iacl iat io n 
and rertened light hom pla m·h. m 1ha1 
they can (someday) be booMed 10 
interstellar speeds wi1h huge la c·rs. 

Since space-manufactured . thin rilm 
sa ils bo th use light a nd arc light, 
" lightsail' " seems appropria te. It is a 
distinctive name for a dis tinct concept. and 
it avoids the confusions o r p1 onuncia 1io n 
and meaning that come with "sola r sail. " 
Fina ll y. it sounds nice, and my mother 
likes it. 

... lights ail development costs 
would almost certainly fall 
below the one billion dollar 
level ... This is less than 116 the 
cost of Shuttle development. 

Crawford Letter 
T h e fo llo w ing lcuer from Dic k 

C ra wfo rd ra ised some int Cll'!> li n g 
questions: 

" I have a few comments abou t the two 
sola r sails a rticles in the May 1979 L-5 
News (" Brea kth rough " by Ca ro lyn 
I lenson and " High Performance Sola r Sail 
Co ncept " by Eric Dre)(ler): 

"( I ) The asteroid mining scheme 

depicted in l\ lrs. Henson's a rticle looks 
g reat. except for one picky li1tle detail. 
T e thering the sail to the as tero id as shown 
would be feasible only if the body is 
nonrota ting (there aren "t any such known) 
or if the point of auachment is somewhere 
near the axis o f rotation on the nig ht side. 
And tha t presents a problem for stays o f 
more than a few mo nths. Hence the 
loading phase should be as shon as 
possible. 

"(2) Mr. Drexler 's idea o f providing 
holes in the backing foil to permit the 
escape o f gases from under the sail foil 
disturbs me. In the first place, an y ho le in 
the backing assures a ho le in the sail foil 
(the evaporated film wo n' t bridge gaps). I 
can ' t believe tha t a sail foil with ho les in it 
would be s tronger Lha n 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 fo ils tha t would rupture the 
thin sail fo il. The easy way to control tha t 
i wi1h tem perature gradients. Just keep 
the whole sandwich cold enough to 
pre ,·ent sublima tion until you want the 
foil s to separa te, and then appl y heat 
(sunlight?) s ta rting fro m o ne edge. T he 
sublimed material (of which there need no t 
be much. anyway) would escape graduall y. 
under perfect comro l, and gentl y waft the 
sail foil away. 

" (3) The idea of cutting the sail foil 
segments while they a re still attached to the 
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backing foil )Ccms to me nt'edkssly 
complicated. I ha\(' 11 ouble \'bual i1ing a 
blade 1ha1 would cul 1hrough th<' o ne 
without marring tht' 01hcr. Tlw t·a~y way 
would be to depoi..it the sail foil \rgments 
to the right size a nd i..hape by ma~l..ing. and 
e liminate the nl>ed for culli ng. 

"("1} I also worry about the su eng1h of 
the sail foil. In my t·xperience (admilledly 
limited and out of date) dcpo~iH'<l metal 
films 1end to be \'er) brillle when d1·1achC'd 
from th t· backing. We solved 1hi~ fo r our 
applicatiun by dC'positing 1dkctive 
coati ng:. on ultrathin plastic filrn'\. ~l ight 

it not be possible to blow a big bubble of 
some low-vapor-pn•ssure monomer tha1 
wou ld be activated by s1111light 10 
polymC'ri1e into a toug h plastic? One could 
even imagine doing thi:. inside a mesh of 
fine \,•i1e\ 1hat would become pan of the 
bubble. providing readymade allachment 
si tes for the control ;ind load-hl·aring lines. 

"(5) Mr. Drexle1's proposal calls for a 
vapor-deposition power suppl). ~laking 
the sail in one unit of thin plal>tic allows u~ 
10 do llw vapor deposition a ll al C> ncC'. Fm 
this we could consider a chemirnl \Ource of 
a luminum vapor, the thermiie H'aClion, 
which would be much lightt'I and more 
positiw. 

.. Needless to sa). there may bt· many 
hidden flaws in my idt·as. I haH' i1wes1C'd 
almost no time in ckiailcd calculations a nd 
engineering analysis. I would apprecia1e 
h earing from o tht•• 1.-5 membt•1s whether 
they can i.c·e any ob\'ious booby 11api. l ha\'{' 
O\'erlC>oktd. or whether th<'} have an} 
beuer ideas. PC'1 son a II y. I mi st ru~t 
mechanical devin·~ 1ha 1 must Opt-ra te 
unattemkd for yeai~ a nt.I prdt•r simpler. 
o n C'· hot processes. For one thing. they ait• 
usually cheap enough 1ha1 if om• of them 
doesn't work you can j mt st·nd uµ 
anotht·1." 

Crawford resp onse: 

Dick C:ra\\'ford 
Waln ut C:1t•ek. CA 

Mr. Crawford raises many interesting 
issues in solar sail design. £abrication . a nd 
use. Most have no t been raised in print. At 
the risk of turning the L-5 News into a 
journal of light~il technology, I would 
like 10 discuss them at some le ngth. 

New concepts like the lightsail generally 
benefit from a widespread exchange of 
ideas. The particular concept tha t I finally 
laid out is conservative in the sense of 
being comparativcly easy to design with 
the information avai lable to me. It is but 
o ne o f many approaches to lightsail design 
and £abrica1ion (you should see my heap o f 
discarded ideas!}. 

( I) It is true that a tether from a sai l to an 
asteroid must be attached to the asteroid a t 
a point near the axis of rotation on 1he 
night side. However, if the tether is o f 
reasonable length , the exact point of 
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.111:u hnwnt i,11·1 100 c 1 iti< .ii. <.,1ill. ·" tht' 
'(':J,011'> I h:Jllgl ' Oil tht' ,1,ll'JOid. a J(•th1•1t•d 
,;iii would 11111 i1110 11oublc. llowc'\<'I. 
.. inct'..coopt·" 1111ming.11011h I 101..g -.t·c 
I illl I Oii('( I ,I 100 lOll 10.111 ill It•" lh,111 l\\O 

\\t·1·I..,. th1.. 'houhln'1 po..i· ii '>t'I 11111' 
p1 obll'm. 

rill' 1t·1ht·1 can h<' c·li111i11att'd if 1ht• '>ail 
<.Ill b1· h1011gh1 I)\ tht· .1-.u·1oid 1t·1x-;111·dh. 

nw pmhkm is that light Pll'"lllt' Cilll
0

l bl· 
compll•tl'l) .. hut off. -.o thl' '>ail <tl\\a)'> 

The particular concept that I 
f inally laid out ... is but one of 
t h e many appro a ch es lo 
lights ai l design and f abrica­
tion ... 

d1 ifi.. \\ i1h 1npt•c t to a b(){h in ltn· lall. 
( ,J<J\ ii\ c cmld kt·1·p ,1 ,,,ii nea1 .1 l;11g1· 
.1 .. u·10id 01 a 1110011 of ;\lat'>. \\'i1h p:11i1·nct· 
(01 an a11xilia1) prnpul'>io11 .. y,H·111 ) a .. ail 
rnn mal..I' 1qxrned lhll\, ol am .1 .. 11·1oi11. 
111 a 11 1 ht''>t· < a'>t''· 1 lw -,.11 I would th op off <t 
-.<001x·1 Oil Olll' pa\.,, lt·1 tlw S((mp1·1 lill a 
hag \\' i I h di 11 :Incl d111c I.. i I Orf i 1110 ~pact', 
ilwn rh hat I.. 10 p1·JfC)Jm an au10111a1i1 
doc kin~ wi1h tht• hag {a 1.1 P1ogH·">· 

(2} Since the a\·erage s1ress in the film 
material is less than 1 °~ o f its franu1e stress. 
strength i:. not or the c~scnce. T ears, not 
fracture. arl' 1he real threat, and p1operly 
placed hoks can block tears. For this 
reason (and to ix·rmi1 the escape of 
subliming vapor dut ing fabrication} a 
pauern of cuts seems desirable. 

The i<IC'a of peeling the film with a 
single "'ave of subhma1 ion is interesting, 
and might work out. I selected a process 
involving many sma ll µockt•ts of 
sublimation to allow hig h production 
rate in a small de\ ice operating near 
thermodynamic equilibrium in the 
sublimation chambe r. A po tential 
problem with sublimation far fiom the 
eq uilibrium pressure i s premature:: 
separation and blistering, causing dam1tge 
to the film. Such problems might not arise. 
particularly if steep enough 1hcrmal 
gradient~ can be applied. 

(3} Here') an idea for cuuing the film 
without marring the backing foil. The 
film is less than 11 10 micron 1hick, a nd is 
supported on a micron or so of soft organic 
material. Plastic c ulling blades should 
suffice to produce a line o f damage when 
pressed firmly agains1 the film. The 
backing foil is perhaps 25 microns thick. 
Make it of a hard alloy. o r surface it wi th a 
hard alloy. Where ii is pressed against the 
plastic blades. it can be supported by 
s1re1ching ii over a smooth steel roller. 
Such a well-supported, hard-surfaced foil 

\hould c cape damagt> under these.· 
conditions. If not. tht·n· arc other 
;.1pproachcs to cu11ing the film. 

Maski ng the substr.111• during film 
dcµosition can create holt·'· separation 
lim•s. or bands of thicker m;uerial in the 
film. This flexibility C'ou ld pron.: wry 
u~('ful, particularly in squct·1ing iht last 
bit of perfo1mance Out of the sail. J'hc 
mash would add to the number of 1110\ ing 
part~ in the device, howtver. and would 
J<•quirc a :.u bsystcm 10 clean deposited 
metal from 1hc·m. 

('I and 5) As was mentioned. the film'~ 
suength is high, but tears arc a threat. ~ly 
experience with handlingaluminum films 
in 1he proposl'd thicknes:. range makes me 
H''>IX'CI 1hei1 frngility. but the) Sl'('lll 

ruggt•d enough for th e lightsail 
application (st·t the comments at JPL. 
riu·d abovt). Space-manufac111red plastic 
film~ are worth examining, but focC' 
p1oblems in achieving adequate :.trength. 
formability. and resistance 10 uhra\•iokt 
light a ll in the same ma1erial. Previous 
designers of plastic film sai ls have bl'<'n 
fo1ctd to ui.<' fairly thick mC'tal lilm:. 10 
protect e'en thicker p last ic film~ from 
ullla\'iole1 light. 

If a monoli1hi< approaC'h to ligh1sail 
fabrication proves feasible. a device ming 
the thermite rt•action would cenainl) heat 
a 101 of aluminum in a hurry. While 
i..impler than solar cell a nd electron bt.·am 
vapor sou1Tt'S, it wouldn't he lig h1e1 for 
\'C'ry long. Tht· propo:.ed film fabrication 
dt.·vice could make its O\\'n ma5s in film in 
about a year. while a tht.•nnite reaction 
would leave a larger mass of wasl<' 
aluminum oxide a nd metallic iron than of 
dt'llOSited a luminum. Although the 
mC'chanical S)Stem is molt' complicated. ii 
is a lso more efficient, mort comrolled, and 
mo1C' flexiblt. Once the production bugs 
are worked out, this :.hould lead to lower 
c.ost. highe1 1x•1 formance. sails. 

The mechamca I system need no1 wo1 k 
unatLcndecl. If i1 is built from plug-in, 
rtplaceable pit•cc·s. a remotely Opt'ra1ec.l 
manipulator cou ld do regular 
maintenance. Once a high-orbit space 
siation is in place, main1enancc will be 
duck soup. 

h will bt• man' H'ar, ll1'frn1· 1ht 1a,1 \\'OJCI 
" 111 on op11mal light-..111 clt·,ign. In tht· 
11wan1i111t•. a ,c· n~ihlt• <k\'l•lopnH' lll 
p1og1am \\'11111<1 t•xa111i1w ntan) opticHI' in 
11101t· depth. 

Enc Dre.'l:ler 1s currently a graduate 
student at the Massachusetts Institute of 
Technology where hr 1.~ det1elopi11g the 
hig h performance solar sail as the key to 
1nexpensit1e m111ing of the asteroids. I l e 
founded the MIT Space l/ab1tation Study 
Group in ja1111ary 1975. (It may be the 
oldest pro-space habitats citizen's group in 
e.'l:istence.) 

l.-.'i '.\: t·w,, :'\ O\ 1•mbt·1 1979 



/Jv , l rl Dula , aeros/Jace pal<'nl 
lawyrr in /nit 1ale praclia. 

Pro-The Moon Treaty as a Com­
promise that Allows Scientifi c 
Research 

Proponents mainwin that the Moon 
f1eaty is a working compromise with the 
l l ..... R. and theThi1d World. Thl'Y :.11cs~ 
that the Moon Treat) doc not impose a 
111cm11ori um o n either space exploration 01 
ex pet imental use of ~pace resourn•s. 
pending cs ta bl ishment of an int.crnational 
lega l regime 10 e;ontrnl exploitation of 
tho~e resources. 

fhis compromise i~ dear!~ a concession 
fot the oviet Union and the Third Woild. 
neither of which has the technirnl 
capabi lity to exploit space tesources. and 
both of which are immensely fearful of free 
enterprise. As late as 1974 a leading Soviet 
international space law expert, A.S. 
PiradO\', used fear of free enterprise and 
"the intemions of big businessmen" to 
justify oviet ~loon Treaty pro\'ision:. 
forbidding the establishment of any type of 
property rights in space re~ources. 

"Such detailed enumeration of the legal 

:ind physical pe1sons which could poten­
tiall) claim csiahlishmcnt of a p1opc1 ty 
right O\'er the Moon, i~. in our opi11io11 , 
rnmplctely justified. The problem could 
Ix· especially a<.ute when the exploitation 
of natural rcsoutces has begun on the 
~loon or in its depths. The inten/1011 of b1C{ 
b11si11essme11111 relnt1011 to the /ut11re use of 
the Earth's 11at11rnl .111/e/lite is too well 
h11ow11 1101 to tnhe 11 11110 co11sidernt1011. 

(nnphasis a<lckd)" 
The compromise Moon Treaty hpcd­

fically allow~ all ~tatcs freedom to use 
space resoutcei. for purely academic 
put poses, such a!. 1he .,uppon of mis)ions 
of scientific inquity and researth. If the 
ll.S.S. R. and Thi1d World ate willing 10 

"Th e intention of b ig 
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 U .. unilateral statements inter­
preting the Moon Treaty as controlling the 
Treaty's meaning, then exploitation of 
space resources w support limited experi­
mental and pilot plam operations may 
also be allowed prior to the time 
commercial exploitation of pace re­
sources becomes feasible and an in1crna-
1ional regime is established. 

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

Part II 

10 undet takt· in space or on the Moon 
" research and development." "experi­
mcnLation," or "pi lot plant opt'tations." 
Unfortunate!). this is not ad\'isable 
because of diffl'rences in the legal conse­
quences of (•xperimemal and commercial 
use. l lnited States tax laws and 1egulations 
comrolling investmcm in commercial 
operations differ greatly from the t ules that 
apply to in\'estment in experimental 
research or pi 101 plant operations. Gen­
erally. pt o fi ts from the fom1er arc taxed 
and the laut•t deducted as expenses. The 
Internal Rt·,·enue ervice and United 
States tax couns ha\'e pro,ed themsel\'es 
equal to the task of classifying inn:~1mem 
as spending for legitimau: research or 
commerdal operations. If an opctation 
consistcml y rt•turns a prof it to it~ owner, 
then it is "commercial" for the purpose of 
U.S. tax and i1wes11ne111 law. 

nited tates patem laws also differen· 
Liate between commercial and expcrimen· 
tal putpose~. Issuance of a valid U.S. 
patent is barred when an invention has 
been in public use or on sa le within U.S. 
jurisdiction for O\·er one year unlc:ss the use 
was fot experimental purposes. I lcreagain 
one of the touchstones distinguishing 
public u~e from expcrimemal u~e is 
whether the owner of the invention makes 
a profit from its operation. 

The Moon Treaty, if ratified. would be 
U.S. federal law and could be enforced by 
the fedetal courts. A group opposed to 

space industr). a foreign government. or 
even a foreign or domes1iccorporat ion that 
belie,·ed the U .. or a U.S. company was 
violating Lhe treaty could b1ing suit 10 
obtain an injuncLion against 1he U.S. 
government, the company invo lved, or 
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both to halt the violation. T hus. it is 
unlikely that a prudent investor would 
believe that calling profit-making exploi­
ta tion 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. to invest in space 
research and dcvclopmrnL without making 
a profit. Actually, i t is not necessary, 
desirable or even rationa l 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 from iLS very 
beginning. The hundreds of pounds of 
lunar samples returned to Earth by the 
Apo! lo program have pro,•ided qualitatin:' 
a nd quantitative data 0 11 minerals from 
severa l pans of the Moon. These samples 
are chemical ly similar to well known 
Eanh minerals. In fact. severa l commerc·ia l 
processes developed on Eanh have already 
been successfully tested using s imula ted 
lunar materials. Because the expense of 
research and development in space will be 
vastly greaterthan the cost of simila t works 
do ne on Eanh, it is vinually inconceivable 
that a profit-making business would not 
choose to develop any needed processes for 
exploiting space resources on Earth. 
Lunar " ·orking experience and boot· 
strapping wi ll improve and expand space­
based processes. but even the very first 
private endeavor that explo its space 
resources ca n be expected to seek a n 
immediate profit from the sale of goods 
derived from space resources. 

Con-The M oon Treaty as a M o ra tor­
ium o n Enterprise Space Activities 

The Moon Treaty is ,·cry close in spirit 
and cri tica l language to the 1970 l7.N. 
resolutions on the deep seabed. The 
following arguments aga inst the treaty arc 
the view of Leigh Ra tiner, a n experr on the 
history of the 1970 sea bed resolution. 

If the United tatcs becomes a party to 
the Moon Treaty, the opportunities a nd 
prospects for pri vate enterprise develop­
m ent of the resources of the Moon and 
other celestia l bodie~ will bt· neglig ible if 
no t non.,existent. Specifical ly, the drah 
treaty would: 

I. crea te a moratorium on rom mercial 
exploitation of the resources of the Moon 
and other celestia l bodies. until a second. 
much more ('Omprehensi\'e treaty for 
regulating resource anivitic~ is ('Oncluded: 

2. establish g uiding principles for the 
negotia tion of this second treaty which a re 

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

3. thereby give the Soviets or Third 
World countries tremendous poli tica l 
contro l over the timing and direction of 
expanding commercial uses of o uter space. 
as well as the question of whether to permit 
such uses. 

The Administration. particularly the 
negotiators of this draft treaty, argue that 
U nited States public statemems to the 
effect that the treaty does not establish a 
mora torium negate the implicit mora tor­
ium in the treaty. 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 s tatemen ts o n the record. 
However, even if it is conceded tha t the 
U.S.'s unilateral sta tements comrol th(' 
trea ty's mea ning, the fact rema ins that no 
private enterprise. or C\'en a government, is 
going to invest billions of dol lars in 
developing new commercial app licatiom 
of space technology if most of the world 
disputes its legal right to deploy a nd profit 
frnm tha1 technology. 

It may be assen ed that the guiding 
principles set out in the trca1y for 
constructing the legal regime to con trol 
exploita tion of outer space resources are 
empty phrases LO l>c g iven later meaning. 
The Moon Treaty, however. must be 
considered in the com ext of internationa l 
law a nd practice. These phrases a ll ha ve a 
very well-defined meaning and have been 
exhaustively elaborated in other treaty 
negotiations. Since 1he Soviet Union first 
introduced a draft text on the i\!!oon in 
1971, the politics of resource devclopmen1 
in areas beyond the territ0rial bordC'rs 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 
vinually identical gu iding principles to 
those contained in the Moon Treaty-for 
example. that such resources an· the 
"common heritage of mankind." that their 
development shou ld be orderly and ra­
tionally managed, and that the benefits 
(both financial and techno logica l) should 

be equitably distributed. 
Regardless of whether the Law of the Sea 

Treaty ever em ers 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 elabora tion of these revolutionary 
new ideas ref lect the imernational custom. 
practice and consensus as to how so-ca lled 
"common property" resources are to be 
regulated , managed and developed. 

The draft law of the sea treaty requires 
the collectivization o f rt·source develop­
ment through a g lobal monopoly under 
the political control of a Third World 
dominated. General Assembly-type body. 
I t restricts the right~ of states and private 
enterprise to carry out activities to that 
initial periocl required to full y transfer 
their technology to the monopoly and 
fund its operations with their profits. 
Finally. it provides for in ternational 
regulation of production levels and prices 
in order to disniminate in favor of 
developing countries. 

The Antarctic Treaty Panics have a lso 
been trying to hammer out an agreement 
on that continent 's mineral resources 
bcfore the U nited Nations intervenes. The 
difficulrit·s experienced in this negotia tion 
are partly caused by the Parties' rclunancc 
to follow the law of the sea precedent and 
the lack of a ny other a lternative that will 
satisfy developing country expecta tions 
and thus prevent Third World interven ­
tion throug h the U .N. Since private 
industry knows that the ultimate Ant.arctic 
minerals regime may practically deny it 
access to the resources, just like the deep 
seabed regime does, no investments arc 
now ht·ing made in exploring the poten­
tiall y auraniw offshore hydrorarbon 
deposi t~ of Amarctica. 

In summary. adoption of the Moon 
Treaty as the basis for negotia ting a future 
resource regime for the Moon and othcr 
celestial bodies would borrow from these 
precedents. There arc many other i magi na­
tive approaches which \\'Otild enable the 
nations o f the world to cooperate pe-.ice­
full y in expanding the commercial appli­
cations of outrr space technology to 

resource exploration and development. 
Good examples already ex ist for commer­
cia l utilization of o uter space. and there is 
no reason why the U nited States sho uld 
pennii o uter space resource development 
to be thrust into a quagmire of political 
principles deri,·ed from the rhetoric of the 
new international economic order. 

In view of the enormous capital and 
techno logy n•quirementsconLemplated for 
the future indus tria liLaticm of outt'r spare. 
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poliLical stabili t) for in\l·:.11m·111~ will be 
absolute!) oitical. If this 11 ca1y is raLifil'd 
b) the U nitcd Stales. however, an) 
commercial application of outer spaet: 
wchnology which involve~ mt· of Moon or 
other cd('Stial 1e;ources will be ;ubject w 
the greate;t in;ecu1 it) imaginable. While 
the spillo\'(~1 eHect for 01he1 commercial 
activities in outt'I space cannot be fully 
predicted. i1 may be very significant. 

Specific Negative Implications of the 
Moon Treaty for Free Enterprise 

Paragraph 5 of Article XI of 1he ~loon 
Treaty obl igates Statt• Parties "10 

u ndertake LO esta b lish" a new 1egime fo1 
resource t'xploitation ''as such 
exploitation is about to become feasible ... 
One val id 1eading of this text is that tht· 
new regi mt• must p recede a<1ual 1esource 
exp loitation. The United States 
Dclega1ion. however. ha; ;Lated it> 
interpretation 1ha1 this pro\'ii.ion "place; 
no moratorium on the exploitati<>n of tht• 
nalllral rei.ourccs on celestial bodies." Yet 
Mr. Hosenball's s1a1emt·111 goes on to 

explain 1ha1: 
''Thii. permi1i. ordtrly a11empts 10 

es tablish 1ha1 '>uch exploimtion is in fact 
feasible and practicabk. b) making 
possible e.\perime11tal beg11111111gs. and. 
then, pilot operations, a plO(C:'>~ by whi< h 
we believe: wt• ca 11 lt-arn if it wi l l be 
practicablt' and fe-asible 10 exploit tht· 
mineral rc:.ou1ce~ of such cdt•;1ial bod1t':.. 
(t'mphasis addtd)" 

The l 1 niwd States' c.:ffo11 w preserve it> 
legal right~ to engage in rt~ourcc de,·elop· 
ment un<le1 1ht 1rea1y clea1 Ir 'tops short of 
full-i.calt exploitation. l\101t·over.1here is a 
strong legal infc.:rencl'. m i;ing undc1 
paragraph 2 of Article VI and paragraph 8 
of Article XI, 1ha1 comml'rcially-orie11ted 
enterprises a1 t' even barred from engaging 
in the kind of cxperimt·ntal or pilo1 
operatiom dcl>cribed in ~Ir. Hosen bal l'' 
1a1emen1 abo,c. The treaty pl' l mits the: u se 

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

of resourc~i. in "scientific imestigaLionl. ... 
Thus Lhe is~ue is the definition of 
"sciemjfic investigations." To the extent 
that it excludes research and development 
activities undertaken by a comm ercial 
cmity in the hope of future profit, 
paragraph 2 o f Article VI would p rohibit 
such an entity's usin g resource samples 
collected from the Moon and OLher celestial 
bocl ies- ei1hcr for research and develop· 

men• or for tlw i.uppo11 o f it~ missions. 
Pmagraph 8 of Aniclc XI n ·infmce; thii. 
appart•nt p1ohibi1ion on tht• <Onduct of 
interim re~o111n· ac1i,·i1iei. by stalCS and 
pl'rsons who a1 e nm pur~u i ng scicmi fi< 
purpost'l>. 

It j, highh tlo11h1l11I 1h,11 lht• Dep.111-

1111 111 of ~1.111· '' 011 Id '>llpprn 1 .1111 hw i1a1 ion 
ol l '.~. 11.1111111.il' 10 1·ng.1g1· in thl' 
co11111wnial 1·:-..ploi1a1ion ol i\ loon tt'· 
'rn11ct·~ prioi to ;1gH·t·1m·111 rn1 a Ill'\\' 
1111t·1na1io11al 11·gi11w. t'\l'll ii i1 i, po"ihlt• 
10 111ak1· 1lw lq~.il ca~· that tht· 11t·;11~ d0t·, 
n111 p1ohihi1 1ht·,1· .1< ti\ illt''· '>1.att· a111ho1 i-
1a1io11 i'> 1t·q11i1nl 11ndt·1 pa1ag1aph I or 
,\11i1 It· XI\ ' (a~ i1 i'.11ntlt•1 ,\ 11ick \ ' I ol tlw 
l!Hi7 Tn·;11~ ol 1'1 int ip<.11') . ,\11 :dlirmati\l· 

,111 h~ tilt' l ' 1111nl Stall'' 10 pt·111111 
c 111111111·1< ial tlt-11·lopn1t·111 o( tilt' .\10011·, 
11·,1111111·, h) p1i1·att' t·111i1itt·, ''011ld p111· 
hahly 1t·q11i11· kgi,l ;11i1111 ;i11cl \\'on ld hr 

d(·t·mt·d h) tlw S 1,111· Dqm11mt•111 ·'' 
1111t·1kiing \\ i1h tht• intt'llliltional 1wgo-
11,11 ion,, 

Fi11alh. 1h1· p1ae1irnl t·ff1·t 1 ol an 
i111t·1 natio11,d 1111nmi111w111 to 111·go1ia1t· :r 
Ill'\\, llllkll0\\' 11 lt-g..11 1t•gi11ll' CO\l' I i11g 
.\1111111 anti 01lw1 cd1·,1ial lt''IHllCt'' \\' ill ht· 
10 dt·lt'I i11d11,11 iali,h. .111d p1ohahh 
gOlt'l 11111t'llh. 11 0111 'IX'IHling ll''l\11( hand 
dndopnll'lll doll.11' in 1d.11t·tl at ti\ i11t·, 
thr1 i11g lilt' i11tt·1i r11 pr1 iod. I lw p11·n-dt·111 
of till' l 1 .~. Co11ft·1t·111t• rn11lr1· I.a\\' of tilt' 
'>1·a ,,·ill < Oii\ i11<t· 1lw111 th :11 l'hi1tl \\'m Id 
dt m.111d, ,al tilt' ";\10011 C:u11h-11•111 t"' <Ht' 

go111g 10 Ix· t''dll'lllt'. 1ha1 t'"'ti11g 11111·,t· 
n1t·nh 111;11 1101 be: tl''Pl'< l<'d 1111dC'r 1lw 
1n11 lt ing 111·a1). and 1ha1 ilw i11dm1riali1nl 

111111111 i1·' lll:t\ 1101 ht· \l'I \ 'ti(< t·~~t 111 in 
1lt'go1ia1i11g a '"1t·m ol (' 'pl011.11io11 th:tl 
pt·1111 i h < 01111111·1 < i,il rn i ml1hl 11a J n,t• of t Ill' 
11·,0111<t'' 11ndt·1 1t·ali,1i< 1t·1111' aud <ondi­
tirnh. 

.\Iii< It- XI ol 1hc ~ l oon I tt•al\ c:mbmli1•, 
ilw ha,ic p1i111 iplt-' IO lw i111plt·11H·n1t·d i11 
ilw lt11111t· 1t'\Clt11Ct' 1t•gi11w. l'.11agrnph I 
t',l<thli,lwd 1ha1 till' .\ loon and ih 11·,0t11cn 
,111• "1lw common ht·1 itagt• of 111a11kind ... .i 

CotlCC'PI to ha· i111t·11>1t'IC'd ho1h in llw 
101rn·x1111 1lw i\ loon Trl'at) ;1t1d the: l111111t• 
1t·,01111t• ag1t•t·nwn1. Yt·1 tht· < ommon 
lw1 itag<' cone q>t h•J> aht·a1h lxTn 1hc: 
'11bjn 1 of pwlra< lfll dd1.11t· in tht· 
i1111·1 11a1io11al co11111111nity i11 1d.11ion to 

dn·p 'c:aht'd 1t•,0 1mt·~ and 1h11' i~ dn·mnl 
h1 ma11v 11a1 io11' 10 haw an 1ndt·1x·nd1•111 
1ll(';111ing. 

Fm dt·1dopi11g co111111 it·'· "< 0111111on 
hc:1 i1ag-l'" 11wa1h ton111w11 ow11t·i-hip of 

the: 1e-.0111tt'' aud majo1i1a1ia11 <on11ol 
owr lhl'i l di,pmi1ion. l'hi, 1ramla 11·s into 
i11-.i•1t·11cc· 1lw1 1111 ,inglt· counll}. 01 t'll lil\ 
11ndc.:1 ih co111101. has tht· i11tkp1·11dt·n1 

1 igh1 10 u't' 1h1· ((Hnmonll o" m·d 1t'M>t1rct-. 
,\ ((t'>> to 1ht• rt•ootncn 11111,1 fi1s1 lw 
apprnwd b) 1ht· international 1omm1.mit) 

on tht· ha'i' ol mw-na1io11. 11111 .. 101t'. \, .i 
11·,1111. 1ht· dndoping <on111111·, \\(mid 
collt•<lill'I~ 10111101 ''ho i, .1l101H·d lo 
t·,ploit and ll't' 1ht• 1t•,1111111'. I lt1· c11111t·p1 
ol 1he "111111111011 lw1i1agt· ol 111a11kiml" 
dot·, 1101. 111 1111' 'it'\\' ol thl' I hi1d \\'01 ltl . 
11·1 og11i1t· th.11 111d11,11 i;tli11·d < 0111111 ii·-. 

' ' i1h 'Jl·H t' 1t·c h11olo1n ,houlcl ha1t· .1 
glt\ llt'I 1C1ic t ' i11 1t•g11la1i11g cltlll' I 'pall' 
ll',CllllC t' d1·11•lt1pllll'lll. 

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

Paragraph 7 or A11icl1· XI £unhe1 
10111po1111d, 1111' lnt1111· 1lt'go1ia1ing dilli­
< 11llit·~ ol tht• highl) i11d11-.11iali1nl co11n-
11i1·, wi1h -.p.ut· lt'<hnolc>g) . Fi1'1. it 
n1ahli,IH'' 1111' fll inc iplt·-. o( "rntlt·1 h and 
... ift· tlt·11·lop1111·111 " an<l " 1,111011<11 m ,111.igt·· 
111t·n1 " ol 1111' .\loon and 01ht·1 <dt·,11al 
11·,01111 n. .\10'1 n:11ion' ol lhl' \\'Ol Id 

inlt'I p1t·1 1hn1· piinriplt-, "' mandating 
c 1·1111.d pl,11111i11g of 11·-.m111 (' dndopmt·n1 
:tnd i111t·111.1tio11,tl con11ol-. O\t'I 11·,01111t 
11-.t·, .111tl 01 111.11 kt·iing. 111 ,hm 1. tht''>t' 
p1in1iplt·, a1t· llw a11111ht'\I' ol a l1t•t• 
r11.11kc·t app10;11 h 10 thl' t·xploiw1io11 and 
11,t· of ll''Ollll n 011 tht· i\10011 ;111d 01ht•1 
c 1·lt·,1ial hodu·-.. Toda~ . 111.1111 hdil'lt' 1ha1 
h1·1· ma1 l..1·1 t•c 0110111ic' 111 lht· 11.itlitio11.ll 

't'lht' ''ill h,1\l· onl) a ,111.111 wit· to pla) 111 
'i'iltt' imha-11iali1alio11. \'1·t i1 111:11 bi· 
'hm t ·~igh1nl 10 crnwc·dt· i11 .1 binding 
lll'i ll) 1h:t11111' political willol llw1najrnitv 
of 11a1 ion,, 1.11 lw1 than ma1 kt·1-01 i1·1111·d 

Im ct''· ,i.011 Id die l<lll' I ha· p,1< t' ,111d 
,11lhlan<1· ol rn11t·1'pact'1t·-.m11ct· dt·1dop­
lllt'tll. 

St'cond. lilt' piinciplt• ol "1·xpa11,ion ol 
oppoi tunillt'' in Lill' uw ol thow 1e~ou1 • 
11·, .. \\ill 11lli111atd) t'\Oht• into ,1 l'hiul 

\\'m Id 1xl\111on 1ha1 <1« ' '" to llw .\10011 
.111d <11 lw1 < l'lt·,1ial 1no111c n 11111'1 bi· 
limill'd Im intlta-11 iali11·tl cm11111 i1·'· 'o 1hat 
d1·1Tloping c 0111111 it·~ ha11· a < hanc 1· 10 
pa11icipa11·. ( I lw Sm it·t blc>< ca11 al,o uw 
thl' p1 inc iplt• to ini.i !>t that \\\·,11·1n and 
',m it•t acti1i11n u,ing th1· .\loon\ It' · 
,1>111cn b1· k1·pt <II tht· ..:.um· ll'ld ol 
i111t·1hi1y.) l'lll' c lt-an·s1 1·vol111ion of thi, 
t<>ll<t·pt i, lrn111d in tht·th.dt 1;1\\' 0ftllt',t'a 
111·at\' whic It c n·;H<'S an in1t·111a1ionai 
mining 1no1mpoh fo1 half of thl' cln'P 
,1·alwd·, 111i1w1:tl 1t';.011rc1·'· ha-.1•d 011 till' 
;11g-11mt·111 1ha1 dndoping co111111il's can 
nnlv l'xpand tlwir opprn11111i1i1·, 10 ust· tlw 
1t·-.011rn• 011 a collec1i1t• a11d -.11ihidi1t·d 
h;a-i-.. 

1- inall). thl' p1i11< iplt· ol "t•qui1ahl1· 
sharing of benefits" could be interpreted 10 
require a system o f internationa l taxation 
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of any profits made by commercial 
resource developers. Since the term 
"benefits .. is not restricted to the financial 
rea lm, 1he principle also dictates 
mandatory transfer to a ll countries of 1he 
1n-hnology ll!>ed 10 t'Xploit the rcsourn·s. 

111 cond11sio11. thl'..,e an· 1101 lwnign 01 
11wa11ingk!)s phtctM·~ upon \\'hich lO found 
a 11l'\\' inl('rnalional la\\' govt'rning tlw llSl' 
ol lhl' i\ l oon·~ 1no11rce~. ExptTit•nn· i11 
ol hl'r lon1111s all o\\'~ tt~ to pn·din with 
conlidenc(' tlw i111plica1io11s for n·smrrct· 
acii\'ilic~ rn1 llH' i\!00 11 a11d o llH'r cdi·stial 
hod it· ... : 

the Moon Treaty is a 
dangerous and unrealis tic 
abandonment of basic legal 
rights that free enterprise will 
n eed to work effectively in 
space. 

I. No t•111i1> wm rld ht· 1w1111i111·d 10 ttSt' 
1ht• i\ loon\ n" .. m11n·.., i11 a c·o11111wr< ial 
opt·ra1io11 \\'ithout ohwining ;iu thrn i1a-
1io11 fro111 an i1111·rna1ional orga11ia11io11 
whoi.t· polici«:. a11d tkci ... iom \\'Ould ht· 
111adt· b> a ( 1. N. Gt•nt·1a l A~;,t·mbly- l )pt· 

hod) . 
2. To ohtain that ;1111hrni1~ 11io11. 1lw 

l'nli tr \\'ou ld han· 111 agTt't· 10 "'ht11i1 a 
largl' ,,han· o l an> prolits it 111akt·.., IO llw 
inlt·rnational org;1niw1ion and 10 1ra11sln 
10 01lw1 co11111rit·,, 011 a ;,uh~idit.l'd hasi ... all\ 
It '< hnolog> i 1 ll!>t''· 

:l. A111ho1 i1a1io11 \\'01rld p1ohahly I)(' 
\\'i thhdd. ii lht' nllit y '''"' lrom a c·m11111 y 
tl1a 1 "''" a l1 1·ady l'Xploi1ing i\ !0011 n·­
'011rc ,.,,. 

I. ll l1i111a1d>. 110 national t·111i1> wo1 dd 
ht· pl'1111 i11 t·d 10 n:ploi1 Ill<' ;\ loon·, 
n· ... 01111t·..,: i11~1t«1d an in1t"1n:t1ion;rl 11111-
111>pol) \\'Otlld hl' Cl(';!ll'tJ. 

;\ lo,t ol dw It'< h nologirn I a llt·111a 1 i \'\'' 
lwi ug co11 ... iderl'd tor thl' < 0111 nwrc ia I UM' of 
mw-r ... pau· ulli111:t1l'h requill' UM' ol tlw 
;\loon. and prohahl> 11,,l'of i1,, 11 ·M1111<t''- i11 
0111· < apa< it } 111 ano1hn. 11 i~ pa11inrlarl} 
inrprn 1:1111 thal tlw 1\101111 ru·a t) d()(· ... 1101 
:111(·111p1 10 ddirw 1lw 1t·1111 "11a111r:tl 
n· ... otff(l'S.'• rlw1don". ii M 'l'lll' ll':tMlll:lhlt• 
to< 0111 l11d1· 1lr:11. ii rlwrl' i,, l'Vl'r 10 lw 1111\' 

i11d11,1riali1a1io11 ol otllt'l '>pan•. ii \\·ill 
irwoht· < 011111HT1 ia l l'Xploi1alio11 ol -.011w 
na1111al u·...i11111 t' ol 1lw Moon ot 01h<·1 
1 t' ll',li:rl hod it·-.. 

Congressiona l Testimon y on the 
Moon Treaty 

On 'iqn1·111lw1 (i. 1979 dwS11bc11111111i11t·1· 
011 'ii""" St it·1111· a11d .\pplirn1 iom ol thl' 
C:o111111i11l'l' 011 Sc i1·111 t• a11d rn h11olog) ol 

(j 

the l l.S. I louM· of Rt'pn:sl'nta1iws held 
ht'aring' d11ri11g- which CongTt's~man 

Breaux, NASA General Counsel Neil 
Hosenball, and Leigh RaLiner presented 
1hei1 1•it·ws on llw L1111a1 Trt"aly. Ra1 inl'1 ·~ 
opinions ha\'<' htTll s11hs1an1 ially Sl'l fonh 
al>ov('. 

I losl'nball ll'l'il'wnl 1ht· lnwkg1ou11d of 
C:OPl l()S al 1ht• l 111i1t•d Nations and 
1t·c i1t·d a history o f Llw 1wgo1ia1ion~ tha t 
1t·"1linl in 1lw pn·st·nt Moon T1 nt1). I k 
disc usst'd tilt' comnw111s 1ha1 lw a nd 
pn·,·io11s l ' .S. 1q>1t•s1·111a1i\'l's plact'd on lh<' 
n·nml 10 rt'pr<',..l'll I 1 lw offi< ia I l ' .S. 
i11 1np1t'ta1io11 of lhl' Trea1y. 

Co11grt,,..ma11 Bn·aux. who "'"' a lf .S. 
< 011g1t·..,.,io11a l ad1·isor 10 lhl' ht\\' ol thl' ~l'a 
conft•1t•nn-. an:tlogi1l'd llw la"' o l "pa<" 10 
thl' la\\' ol rlw St«I. 111' poi111t'd 0 1111ha1 thl' 
i\10011 Trl'al} i,.. 0 111 ) onl' o l a broad array ol 
n oh·i 11g "rn111 h-so111 h " an ore I., hl'll1Tt'll 
dl'\'t' lopt«I a 11d 11 ndt·v1· lopnl na 1 iorb. 
B1Ta 11x d('~rrih('d a11d li~11·d 111111wro11,.. 
<lost' paralld,.. bt•lwtTll thl' l\loon Tn·a1y 
and thl' 1!170 ll.N . Rl',..olulion 011 thl'dl'q> 
Sl'a lJt'd~. 

Bn·atrx npl'cia ll )' poi11tl'd 0111 1ha1 
1111ila1(·1a l l 1 .S .... 1a1t'llH'llh i111t·mlt-d 10 
i111t·1p1t·1 111-;11 y la11g11agt· had 1101 ht·1·11 
l'lfl'l'liw in till' pa-.1IC>prnll'nt 1.S. i111t'n·,1. 

'Tm dt'q>l y CO IH l'l lll'd 1ha1 ti lt' l\ 10011 
Trl'a ly co11ld co111rih11ll' s11hs1a111ia ll y 10 
t hl' f 11ilwr l'rosi1111 ol dw po~i I irn 1 o l 1 IH' 
tr11i tl'd S1a1t·, a11d 1hl' 01h1·1 \\'1·-.1t·rn 
i11du,1riali1\·d un1111rie,. 1'111 ll'<l"\11\«I 
IJ(·i1lw1 hy 1ht· f:u 1 1ha1 iht• dt•\'l' lopmt·nt 
1q.~i11w lrn cl'll',,lia l hodit·~ \1·il l ht· 1wgo1ia­
wd l;ru·r. nor h\' rlw;1rg11nw111 1h;n , i11 llw 
nll'a111i11w. 1h1· l 111i1t"dS1a1n j.., p1ot1« It'd hy 
i1-. 1111ilcr1nal ... 1a1t·11w11i... or1 till' nTrnd. 
1\'11i1 h haw apparl'lld) h1·1·11 1111C 01111:r­
dic tl'd ilw~ far. I \\'Ot1ld li kt· 1e1 poi111 011 1 
1ha1. in llll' Lt\,. of 1lw St-:1 co111 t·x1. tht' 
l ' 11i1t'd \1:1 1l'.., i11 thl' mid to lall' 1960~ felt 
comfortable with a similar s itualion. 1ha1 
s11bseque111ly found that "'ha1 i1 percei,·ed 
111 bl' pnllt"< tiorh \\'\'I(' not prol\'( 1irnr- .11 
;rl I. I \\'011ld aho likl' IO olJ,l'1 ,.t' 1ha1 dw 
i\ 10011 r1l':tl} ( on1< ti11 ~ a111hig11ilit', or dw 
"'lilt' -.011 1ha1 It-ad to ,,1·1 ions diffi1 ult i1·,, to 
du· l ' 11i1t·d S1a1t·., \\'ilh n·spt•c1 10 d1t· dt·t·p 
,t•abl'd . 

II 1llt' rhi1d \\'orld and ti lt' Sm·it•t hloc 
«11tld 1 llllll'IHI 1h.11 1111iH·1 'a ll ) applic a bk 
1 m10111a1 y 1:11\ .. t•,1abli~hi11g a hi11cli11g 
111rna101 i11111 (on1 onllllt'I< ial dt •\'1· lop11w111 
of d\·1•p,t•:r 1t·so11 1 n· ... 1. «Hild spri 11g l'rom a 
Gt'1w1al J\,,,.·111hl> 1eml111io 11 . how nH11 h 
mort· rn.,ily 11111 ld 1h1·} argul' tha 1 tlrt· '><llllt' 
c onwq111·11t 1·.., d1·1 il't'd f10111 a 1rt"a1y? S111 ha 
pmi tio 11 1aJ..n1 I» till' T hiHI \\'ni Id and 
'iodt·I him wi1h ll·,pt'<'l IO d1·1·dop111t·nr ol 
0111n -.pa<l' ll'..,.Hllt t·, e<Hrld hail' a 
seriously adverse effect on a negotia ling 
position on the futu re exploita tion treaty. 
Investment uncertainties would result and, 

"" 1hi,.. happened wi1h rl'spcn 10 ocean 
lllillt'l'al dt•\'l'IOp111l'11l. the l'Xploil<1lio11 or 
rn1t1·1· ~pan· rt·sourrt·, wo11ld bt· 'crious l) 
rl'iardnl. ·· 

Bn·aux c 0 11< hrdt·d 1ha1 an q>1ann· of thc 
i\loon rrl'aty i,, 1101 in dw hl'~I illl<'rt•Sl~ of 
tlw l !nitl'd Stall's: 

" I belil'l't•. M1. Chairman. that tilt' 
long-1n111 l'l'OllOlll ic i 111pl ica1 iom for dw 
l lnitl'd S1all'\ would he t·x1n·nwl yacln-r\t'. 
ii 1ht· !l ni1 t·d Stall'\ '''t'rt' w 1qi1·a1 in thl' 
<>tttt·r :.pan· co1H<·x1 thl' mi~1akt·,, crnnmit-
1ed \\'i lh rq~ard 10 th l' dt'l'p seabed ... I 
hd i1·w 1ha1for1 hl' l lni1cd S1att''> toaccq>I a 
J..i11d of ~iw:11io11 pn·~agnl h) th<· dnrf1 
;\(oon J'n•a1 y j, l() i11Vilt' a '>l' I iotl~ t'rt>,,iOll 
of m n 111a1nial. lq~al a nd t"q uiia hlc 
pmi1io11 in lht' intt'rn:t1io11al con1mt111i1). 
l.ikt' llw I .aw of tlw Sea Trl'at y and ilw 
Cod!' of Cond1111 011 thl' Tra 11sfn of 
T1'<·h11olog}. !Ill' l\10011 T 1l'a1y 11111,,1 hl' 
( 1:11 ii it·d IO prolt'( I 011r i1111·11'"' 01 ii lllll"I 
lw oppo..,l'd. ·· 

Conclusions 
In 1t•111a lion a I la\\' a lie l\\·s !)O\'t'rl'ign 

\l:lll·~ 10111plt·1t· lrcnlo111 10 t·n~agc· in a ny 
a< li\'ily di;11i,,1u11 t·x1>1e,,~ly pmhibitnl hy 
law. T()(by 1h1· tl.S. ha~ a pl'rft"< 1 rigl11 w 
oploi1 spare 1t·M>111c1•.., Im profi1. Tlw 
l\ loon r1l'aty dll('S 1101 gin· llll' ( l.S. IH'\\' 
rig-hi,,. i1 on ly limit- Pxi-.ting- l l.S. righ1~ 10 

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 
in to space. 

11\t' -.p;t1 l' 11·-.01irc n for M it·n 1 iii« plll po~t·s 
and 1akt·.., ;rn·ay llw tr.s.·.., 1·xi ... 1ing 1igh1 10 
1·xploi1 Mtc h 1t'M1 11 rr1·., Im proli1. 1111111..,. h1· 
~1rn-.l'd dwr llw i\ lorn1 T1t·a1> dm·.., 1101 
c n·a It' t'\'l'n a ..,i 11g k m·1,· right hl'yond I hoM· 
thl' l 1.S. ahead~ t•njo~,.. 11mlt·1 1·xi~ling 

i111t'111a1io11:rl la1--. Fat lw1n llt'ing a fair 
balance be1ween1he needs of free enterprise 
and Lhe less developed coun tries. the Moon 
rn·a1 y i ... a d:111gno11 ... a nd 1111n·ali ... 1ic 

aha ndo111lll'lll ol ha ... iC' ll'gal 1igl11-.1ha1 fnT 
t'llll'I pr i't' \\'i II lll't·d lo work t'lf('( Ii 1 d y i II 
space. ThC' Moon treaty introduces 
substant ial uncertainty and risk for pri,·ate 
secwr inves1me111 in space ventures that 
would explo i1 space resources for profit. 

Sp:111· i11dt1-.11 iali1a1ion n·quirt·~ 1lw 
l'' lahli-.h111t·11t o f 1 ·t·ali~ 1 ic 1;i,, . .,. To dt'll'l -
111i11(· \\'ha t la"' wi l l ht· app1op1i:lll' in 
'l>Ol<l'. ii i, IH'Cl'..,..,;11~ IO l'X:1111i1u· 1\'11y 
h11111a11it\' i.., t·xpamli11g i1110 1hi' Ill'\\' 
t'lll iror111w111. l'hnT pri11c ipa l !1111 t'~. llw 
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academic. mili tary and commercia l. inter­
act to impel h umanity imospace. With the 
l'Xcq>tion ol tor111111111icatio11~. ll.S. in­
' oln·11w111 i11 'paCl· i' 1·111i1t·ly aratlt-mic 01 
111ili1al\. P tt''l'lll 'paH· law. i11d11di11g 1Jw 
;\loon I 1t·a1 \. h." ht•t•ll roi gt•d .ii lllO:.I 
t'lll in·h Olll of high arntlt•mi< iclt-a I, i 11 
ad11a 11r <' of any prac 1icfi I t rn1111wrcia I 
reality. True space law. if it allows free 
enterprise 10 operate al all, wi II e' ·olve 10 
tlll't'I 1Jw m·t·tb ol p1a<1irnl <<>11l111t·1<ial 
ventures. In 1his author's opinion , 
practical business space law would. if no1 
preempted, evolve shortly ahcr space­
based exploi1a1ion or basic re ources and 
energy begins to yidd substantial profits. 
History 1c·aches that dw 1ransi t io11 between 
academic and practica l lega l regimes can 
be gradual or traumatic. but 1ha1 such 
1ransi1ions ine,·itabl) occur. 

0111i1111t1~l). 1h1· wrn Id 111m· 'l>t'lld, 111011· 
tor 111i li1:11 y p111 pmt'' in >pan· 1ha11 Im 
ac~1dt·111ic '111dit·,. I lw 011h 11·111aini11g 
'11b,1;1111i.il po,,ibilil\ for fin· t•tllt'I pt i,t· 
11oi1-111ili1.11) tlt·H·lopmt·111 ol 'P:t< t• n ·­
q11i11·, latgt• Ma lt• to1111111·nia l dl'1t•l11p­
mt·111 ol li;"it 11:11111 .il 11·,111111 t''· i.1·. 1;1\\' 
111a1t•t1ah anti 1·11t·1g' ho111 '(M<t'. 011h 
ha,ic· 1,1\,. 111a1t'1ial, anti 1·1wq.~1 1111111 'Patt' 
c<1111t•111111ap~oli11Ollllllt'll>lllalt'1d1h !111· 
capita l 1·x1w11w and t bk 1ha1 wil l ht· 
11·q11i11·d 111 '1a11 11p 'J>att' i11tl11,111 . 011h 
l.11gt· \( .1lt· <lt'1dop111t·111 of 1ht·,1· (i;"it 
'Jl<I( l ' lt''Olll ( t'' !.Ill Jll Ol'idl' ,lllf it it'll t 
1'Co110111i1·, of '<alt· 10 p1·1111i1 d1·11·l1111111e111 
ol ~pat t· :" an i11d1"11 ia l f1011 til't I" flt·1 · 
t'llll'I Jll i,1· C ~tpiiali,111. 

'i11c h l.11gt•c1pi1al im1•,1111t·11hca111101 h1· 
111adt• wi1ho111 < lt•at lt·i..:;il g11itll'li tlt'' 1ha1 
a llo\\' «>llllllt'H ia I op1·1a1 io11' 10 t·:o.. ploi 1 
'pact· 11•,011IH'' f111 ptolit. Fu•t• t·1111·1 ptiw 
iml i 1111 i1111' ,i mph c.11111111 111.1!..1· 'ig11ifi­
< a111 11111·,1111t·11h in 'll<l<t· whilt- th1·) att· 
1111d1·1 ti ll'1 1l1 t•a 1 ol ,11it 1111·1 111·:.I\ 11·1111~rn 
1·x po't lac 10 app1op1 ia1io11 ol tlwi1 
i111t•,1111t·111' ll\ a 1wh11lo11' l111111t· i1111·111a­
lio11a I 11·gi till'. 

Fi 11:111). 1 t i, t lt-a1 ht·1011tl 1t·;"o11a hit· 
do11h1 thar ri ll' ll.S.S.R . a nd ih '1tppolll'l ' 
i11 C:OPl ' (),<, ha\t' .111d ;111· t'M'I 111i11g .1 
C.lll'f1tl ,111tl tldiht'l.llt' )llllgTalll illlt'lltktf 10 
limit tl11· 1·111t) ol ltt·1· t·111t·11Hiwi11111,p;ut'. 
'i111tt' tilt' l ' .,',.~. IC\ i1111od11c 1io11 ol lht· 
d1alt ' I tt ':11) ol l'titl< iplt·, in l!Jl i'.!. 1h1· 
"im it·I l ' 111011 a11tl "" .1llit·, h.l\t ' f1111gh1 
<1>1h1.1111 tlda1i11g aclirn" 10 cl11ll '11·1· 
1•1111·11111\1' i111·1·,111w11t in 'Patt' ;i, a Ill'\\' 

imlt"tti:il t· 11 1·iw1111wt11. 11 i' a ll 1111Jo111t-
11a1t· 111111111t·111;111 1111 till'\\ i II .111111 i,irn1 ol 
lht' l ' 1111t•d 'Halt'' .111tl Olh1·1 h1T \\'ot ltl 
11:11trn1' 1h;11 thl' l '.'i.'i. R.', ptog1.1111 h.1, 
ht·t·n "" ,11111·~, 1 11 I. 

. 111 <1111111/nlrd. 11/Jdatl'<I <'l'Y.\llJ/I of t/11, 

artu /1• will b1• /mbl/\/l('d i11 t/I(' ll'1111n /9/IJ 

Hou~ ton J o urnal of lntrrna1ional Law. 

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

/\~ 1lw 1.-!'> NGO (11011-goH·1 11rn1·111a l 
111gani1;.11io11 ) dd1·g<t1 t• 10 till' l ' 11itt•d 
;>.;;11iot1'. I w1itt· 10 ad11w co11c1·111i11g tlw 
111·w ;\ loon f11·a1y < u1 H·111 ly befoit· 1h1· ll~ 
Ct'IHTa l 1h"·111hly. 1 hal'l' followt·d tht• 
chaf1 ll<'al) 011 tht' i\10011 and olht·r< dt·,lial 
hodit·~ (l 1 :-.: De><. A ~120) for till' pa~I 
,1•11·11 } t•at' it ha., Ul!t'll 1111d1·r di~< ,,.,,ion i 11 
tht' ll C:om111i11t·t• 0 11 J>1·acl'fu l l l ,1·~ of 
0111t'r Spa< t' (C:OP UOS). C:;infol tt·' it'\\' of 
1ht· ptopo.,t·tl i\10011 l'1t·at\ i11di1 aln 1hc· 
following: 

I. A~ pointl'd rnll h} l lS Dl'lt·galt' 
I lmt·n ba 11 i 11 l1 N Do<. A AC. I 05 P\' .20'.l. 
tlat1'<l j 11 h 16. 1979: 

" l'ht· th.1fl llt'<ll). a'> pa11 o f 1ht• 
< 0111p10111i"· hy 111<1n) dt'lq.f.llt'~. plac t'' 110 
111111awri11111 upon t•xploi 1a1 ion of tilt' 
11a 111ra I ll''o11rc t''> 0 11 < t'k~tia I hi>tl it·, 
1x·11tli11g 1·~whli,h111t•111 of .1n in11·111.11101tal 
1t·gi11w. !'Iii., pt·1 mih 01d1•1 I~ a11t·111ph 10 
t" .. 1.1hli~h 1dH'lh1·1 !>IH h 1·xploitatio11 j., i11 
fac l ftoa,ihlt- a11cl pr.1c1ical hy p1·t111i11i11g 
1·:-..1x·1 i111t·111al hq~i1111i11g, L111d 1h1·11 pilot 
op1·1"<11im1'. a p11Kt''' bi \\'hie h w1· ''ill 
h-a111 if ii will t'l't'I ht• ft•a'1hlt · 10 
(111111111·1< i:tl I) l'Xploi 1 dw 111i11<'ral 

tt·,ottr<l'' o l 1 dt·:.1 ia I hod it·'· :'\h Co1t·111-
mt·111 ''ill. \\'ht'11 anti if 11t•go1ia1iom lrn 
""ha 1q~1111t • a11· c-:dlt•tl frn umlt-1 .\11 ic It-, 
X I and X\'111. mak1•nt·1y1·ffo11 io"·1·1hat 
'ti< ha 1t·gi11w i, rnut·"[ulh 1wgotia tt•d." 

F111tht·1. lhi, in 110 " "" de11•1t" I tom 
-.c i1·111ifi< 1t•-.co;11c h 111ili1i11g <l'lt·,1ial hod1t·.,· 
lt''11lllC t'' h) ,tll)OIH'. 

'.!. 11 mu,1 h1· n·mt·111hC'tnl th:11 llw gt·m·ral 
pt im iplt·, ol lht· 1967 0 1111·1 Spa<t' I tto;ll). 
t'.g .. tht' ltn'<lo111 10 t•xplott' anti ""'' 011tt·r 
'f>.11 t'. im lmli11g tlw ;\loon and 1>1h1·1 
cdt•,1ial bodit·'· tt'mai11 applic-ablt-. I he l '!-> 
ha' madt· 1hi., c ltw bl'lott· COPl'O">. l ' N 
Doc..\ .\C..10~1 P\'.20'.I: 

'' (11 11•ga1t( 10 lht• lll:ttlt'I of tht• ;\lo<lll 
I tt'al~ ·~ 1da11011 10 1he 1967 Ot1H'I ">pa<t· 
1'1<·a t~. di-,c u~~icm in 1hi' C:rnnmi ttt•t· 

11·,uht·d in 110 ,i;11t·1m·t11' 111tlwdft·<11ha1 tht' 
i\10011 1'1t·a11 i, i111t·11dt'tl 10 1n-:1l..1·11 i11 am 
''"' 1ht· p1m "i1111' of 1h1· 1967 1'1to;111. l111hi, 
light. anti 1al..i11g i1110 acc111111t dw l."1 11,·o 
p:11agraph' or lhl' .\loon r 1t-:11y. lhl'l'l' wa' a 
ln·ling- 1ha1 .1 11011dl'toga1io11 p101'i,irn1 in 
Ill\' .\(0011 I 1t·a11 would ht• '111ll' I £l110ll'> .... 
0111 ddt·g.11i1111 acc1·p1t'<I 1hi~ lit'\\' .111d 
joi1wd in till' t 1111 .... ·11 ... 11., 1111 tltt· i\10011 f'1mt) 
with 1ht· 1111dt·1,1;111di11g 1ha1 i1 i11 110 "'"~ 
dt·wg;11t·.., limn 01 limih 1ht· p1m i'i1111,or tilt' 
1967 0111t•t "i1>.1tt' IH\111.'' 

3. Tlw p1 opml'd 1 t<':t I' i 11 ,\11 ic It' \ ' II 

c 11111ai11:. i111p<>11an1 J>IC>lt'C 1im1 of 1ht· 
1·t11 i11111111t·111 . Io q11mt· :\It. I lc>,1·11hall 
Llg.1i11: 

" I hl' Co111111i11t•1· agtt't'd 1ha1 J\nic It' \'II 
i, 1101 i111t·11tlt-d 10 1t·,11l1 in p10hihili11g tlw 
n q1loi1a 1io 11 of 11a111ral tt''>Ollltt'' \\'hie h 
111.11 hl' fo1111tl 1111 <dt·.,1ial hodit•,01ht·11hL111 
Fa11h. b111 1a1lw1 1h<11 '"' h 1·xploiiat 11>11 
wi II h1· t a 11 it·tl 0111 i11 5ll< ha ma11111·1 a~ 10 
mi11i111i11· am tli,111p1io11 of OI ad1t'l\l' 
dft·c h 111 1ht• ni,1i11g h.1la11t t' of 1h1· 
('Ill lllllllllt'lll. 

The L-5 Society should 
encourage infonned deba te 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 outer 
space. 

I. Or~a11i1atio11al lll<>tlt-1' lot tht· t'X­
plui 1.tt ion of 'pa et· lt'\Olll < t'\t Olli i 111w 10 ht• 
dt·,ig11t·tl. I ht• pl OJlO'l'd 11t·.111 dot.'' 11111 
h11m 111 p1ohih11 :tll) 'i11glc \t'l·Up .. \11 
IN I El.S.\ T-l)lll' t'tllt'l'pl i't·. lor t•xa111plt" 
\\'ould Ix· (0111plt·1d> 1x·t 111i"ihlt· 1111d1·t tlw 
1t·1111' ;111d \\'llt1ld p1mid1· lilt' oppo111111111 
101 .111 "t•q11it.1hl1· ,ha1i1.1g ol ht·1wfit,." ,\ 
",1t·111 of i t11 t·111:111rni;tl ta xa1 ion of a 111 
p1ofi1., i' 1101 tt'q11i1nl. Nrn i,a 111a11da1ot~ 
11.1mlt-1 of lt't hnolog) di< 1,11t·d h1 lilt' lt'l 111' 
of 1h1· JllOptN'tl 111'<111 . 

l'a11ic ipa1io11 h) l i~ i11d11,111 coultl ht• 
rl11 oul{h a C:Oi\ l'-,.\ T-t)pt·rng.111i1a 1io11. ,\, 
i., \\'di l..1101\'11. C:O.\l 'i.\T ac h ;i, 111a11.1gn 
Im llw I:'\ I ~ I.~.\ r gloh.11 Clllllllllllll<.1-
liot1' '"1t· 111 . I h1· oppo111111i1 it·, .111d 
ptc"p1·c h lot pt 11a1t· t'lllt•t pt j,t', \\'111 l..i11g 
th11>11gh ~11< h 111g:111i1a1 io11,, ;111.· t·nha11c t'tl 
II\ 11111111al coopt·1;11i11n 1111dt·11h1·pmp<ht·d 
11t•at1. not di111111i,ht'tl. 111 .ulcli1io11. ''" h 
.11ta11g1•111t·111' would «·11ai11h i11cl11tl1· 
p1111i,io11, lrn tht' ll'C'Ol't'1' ol Clhl~. 

.">. :-..lo p1t·'11111plio11 ~hould llt' 111:ul1· th.11 
,111 t'lllill. '111 h ,,, the (JIC>llC>"-'d ht1t'l 1l,l­
lio11a( "i1-;1lx·d ,\111ht11 i11. i, d1·,1rnbk Im 
tht• ;\loon. Q11it1· tilt' < 111111.111. tilt' 111od1·I 
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£01 11C<l'" in span· t·111t•1p1ise' i'> 
I:'\ n :u;.\T \\hich b) ih hmi1w~s-lil..t· 
apptOa<h oHl't\ to all nation' tht' ht·m·fth 
or ( i) oppotlltllilit•, for patti< ipatio11 and 

(ii ) dt'<"ll'a,ing co~•~ in dornt·,ti< and 
i111t·111a1io11al comm1111i1a1io11,, 

6. F1111ht·1 co11suhatio11' a' p1m idt·d in 
tlw tH'<ll)' att• nm antic-ipawd for a t ka,1 

t'igh t Y<'<tt' a~'' icntifi< ll'\l'HI< h and pilo1 
projl'rt~ \\'011ld ha\'l' 10 «mti111w Im :t 
considt·rabh· pt·1iod bdrnt· tlw pm,ibilil\ 

or ("()111111l'l< iali1a1io11 .ti()\(', C:mnmt't< iali­

tation ,ho11ld Ix· di-.c 11"t·d mott· appto· 

pt iat<·I} \\'IH'll ft·a~ihilit) ha' bt·t·n J>IO\t'll 

anti ~ola 1 po\\'t 't ')'Slt'll". ,pan· ma 1111h11 • 
turing Cacili ties, a nd even sm a ll space 
h a b itats a re more pract ical rea li ties. 

7. \\'ith 1q.~,11d to thl' "«1111mo11 lll'1i1agt• 

ol all ma11ki11d" la11g11ag1· i ... 11 ... l'd in tl11· 
llt'a l\. tl11t't' point' tll'l'd 10 lw madt" Fi1 ... 1. 

it i, to ht· 1u>1t·d that till' phraw i ... 1101 
"<0111111011 ptm 1ntt,.. a, ... 1;11t·d in tht• !!)Iii 
Ou1<·1 ~pat l' I 1t•al\. l'lwt<· 1' < whidl'l'<t hit· 

tc>tht'thll' that tht· di,1i1H 11rn1 i' d1·1 la1a· 

lot} 0111} :111d the rnhjt·< l i ... di" u~~cd at 
ll'ngth in a ll'I l'llt artidl' on ,nn;1111 i< ~ aml 

dt·<·i,ion-111al..i11g in thl' j ourna l of Span• 

Law. '>pt i11g 197!>. 

St·cond. 110 < omcnsu ha' bt•t•n reacht•d 

Oil the ttl<'alling or "common lwt itagc" 
and "common ptm inct'" in tlw i111erna· 
tional law of 0111cr ~pall'. ,\nd finall). 

tt•co11rsl' to la\\ of tht· ~ea ilwtOI ic ,hould 

a\\'ait cone 111,wn of 1ha1 lll'al) aml 

... 1un·"ful dt•\dopmt·nt of \l .. lbl·d It'· 

... 0111< t''· Lt·"rn" 011 \\hat 10 :l\oid ait· 111111<· 

lik1·ly from law of the: 'ea l'XIX'rit·ml',, 
ratlwr than a< 1io11~ 10 be duplic :11nl 101 tht· 

~loon and 01h1·1 cdl'~tial bodit·, , 

Con clusio n 
l'lw Co111111i11t·t· on tht· P t·a<d11I l ' :.1·, of 

Outt·t Spa< l' ll<" aht·ad> p1od11Ct'<l hy 
t011't'n~m fiw llt'a tit·, whi< h ha\'l' ht'l' ll 
1a1ifinl b' tht' l IS and which han· 111ad1· 

t''<'lllpla1' p1og1t'" in 1111· l,t\\ o( m11t·1 

'pact'. Thi, ll<'<ll\ "'t'nh 111<1\I apptopriatt'. 

< 1111,id1·1 i ng 1 ht· ra pidl > <ith anti 11g '< it·11< 1· 
lot tlw ll\t' and dt·,·1·lop111l'lll of ll'\Clllr< t'' 

lrrn11 ~pa«· lot tht' hl'ndit o( all mankind. 
l'lw L-5 Sm icl\ ~ho11 Id 1·11< ouragt· 

info11ned tkh.111· on tht· intl't p11·1a1imh ol 
thl' p101x>wd 11<'.ll). I o Ix· .t\111dt·d all' 

""''> i111<·1p1t•tatic111,, i11app1opt iatt' anal­

ogit·~ and 1111wiw poli tirnl :t< 1io11 1<·ndi11g 

10 dimini,h 1.-5\ wk in ad\:tll<ing 

.u Ii\ itil' ' in 01111·1 'P•l<t'. 
In pat II< ul.11. 11 i'> 111\' fn·ling that th1·1t· 

\ho11ld not bt• "quick ... puli1inil anion in 
\\'a,hington .. w11h n·gatd to d1.ft-a1ing thi' 

1H'at) bdoll' 1lw l 'S St·natt-<1' '11ggt'~ted hy 
l.t·igh S. Ra1i111·1 in his lt· t11·1 ol . \11µ;11~1 I !'>, 
1979. 

The Smit·1 l lnion. I>) it, Dt'lt·galt' 
Kolo:.~O\. 111<hc11ed bdo11· C:OPl' O'> 

that hi\ dekg•1t1011 would "111.tl..t' no ha''' 

i111t·1pn·1a1ion ol tht· mmning lwhind ea< h 

;111ic k ol till' drnf1 agn·t·nwnh. ih possiblt' 

impact on £w 1lw1 d1·\'l'lop111t·111\ in intl't · 

11ation<1I too1x·1;11ion in mt1t•1 'P<Hl'. or it~ 
prnt•ntial impac 1 011 tht· 1111 tht·1 ckn·lop-

11w111 of in1t·111a1ional :.pact' lil\\'. .. l 1 :\ Dm . 
.\ ,\ C:.105 P\'.203. l'ht· \\'titt·t '"!>Poth 
1hi, \' it'\\' "' do many otht•1 ontl'r ~pa«' 
lm'}l'h. lla\t} :111alogic:.., to tht' law of tht' 

't'<t can ll'\llh in ini,kading pH·,11mp1io11' 

.iml c 0111 I 11 ... io1h. l .<t\\') l'l' who ha\ t' 
\\011..1-<l in or1tn .1/J1tf'f' i1111·111a11onal l:I\\' 

1111dt·1~ta11d till' clang'!'rs in allt'lllpting tlw 
applirn1io11 ol .1n;tlogies lrom d\t·whrre 10 

tht• u11iqm· 'l>.11 I' I'll\ i1onnw111. 

The Srnatt• ma)• t•otr 011 thr /Jroposrd 
Treat)' as <'ar/\• fl.I j(//111ary. ) '011 can write 
to your Si'11(1/or to <'X/Jress vo11r111ews flt I ht• 
fo/lowi11g {l(/c/r<'.1.1: 

l ' .. ), )('11(//(' 

ll'a.111111.~1011. /).( .. 205/0 

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

by Annita H arlan 

\'olll \Oi<t· i' bt'ing IH'a1d. 
111 0< 10111·1 tilt' Dq>a1'1111t·11 1 of E1wtg} 

11'< t•i \'l'd a 1 <'pot I ol la,1 ,\ l;I\ ·, 'i11l;11 Po\\'t't 

'>.1 tt'l Ii tt· q 11n1 ion na 11 t' " '"' to I.·."> 
1111·11~h1·1\ . I lw q111·,1101111a11<· a,l..t'd 
m1·111lx·1, \\ h.11 1hn tl1011gh1 ol thl' '>PC., 

c0tH1·p1. tlll'i1 opinion of tht· l '."i. 
go\C·11111tt·111 ·, < ond11< 1 ol tht· 'IP'> progra111 . 

• 1ho111 tht• .1tkqw1t \ or cl1·,ig11' and o l 
impa< t ,111d1t•, .tl11-;111' .u 1ompli,lwd w 
1111dt•1\'"'· .111cl Im 1x·1,011,tl 111lw111a1io11 
111t('ltdl'd to 1ll111nina11· tile' 11:111111· ol 1hl' 

'>P"i-i 1111·1ntl'(I p11hli< . 

)11 all. 8.">01t•plit'' Wl'lt' ll'( t•iH·d f1011t lh1• 
1111·111lx•1,ltip. I hi' \\,1' < ot1'itlt•tt·d ,1 

g1.11ih ingh la1g1· 1t·,po11,<· b' PRC 

"'"<' 111' C.,1i1·111e, Co. \\hich '' 
1or>1<lin.111ng tlw p11hli1 i11 1t·r:1c tio11 

p10gra111 101 DOE. 
C110l~11 l lc·1hon aml .\1111ita l la1la11 

.111ah11·d .1 1.111tlom IO"o ol tlw ll''pon't''· 
tlw \\'holt· ol tqJl11·, £10111 \\lllllC'll (onl} 72). 

:incl tlw tk1.1ikd «m11m·111, of t'\fX'< ialh 
l..11owlnlg1·ahll' 111t•111l1t•1, \\'ho had 

1·,aminnl 1h1· hackgro1111d doc 11nlt'11h 

pttv<nt·d II\ DOF. 
!'ht· i11p111 ol 1h1· 1i.1111< 1p.11i11g p11l>lu 

g10111h: l .-."1 ...,o<it·t\, h1111111 1111 thl' 

. \ 11'at11t'llH'lll of ~tudt·nt\ Ill '>< lt'IHC' .11111 
l't·< hnolog\. and Citi1t·11 ·, 1'.il<'tg\ P1ojt·< I. 

ha, h1·1·11 l0< ""I'd i1110 .1hou1 10 q11t·,tio11, 
110111 tl11· (()ll(l'llll'll p1d>lit IOI DOE 
<omid1·1.11io11. 1lww11ill lw ,1•111 I" P R<. 

10 1.11gc·1 t''IK'lh \\ilhin DCH lilt 1h1·11 

d1 ·1.1ilnl 1n1x111"" llu·"· q11t·,1i111h. \\hi< h 
'hm1t'd 1h1· dt•pth ol i11l111111.111011 ;11ul 

i1ttt'll'''' ol tlw 11w11dit•1,hi1"· will ht· 
1qio11t•d in I 1111111· L-5 Nrw~ i"11t''· 

The message of L-5 co OOE: 
- C.,ol;11 po\\'t't \a1t•lli1"' lool.. lil..1· 

a 1>111111· option 101 lt1tt11t' t•m·tg\ 
n1·1·d, , 

1'11\.llt' 1'1ttt·1pt1'ot' \,·ill lw 

inlt'lntc•d lit '>I'S. 
- I he· l '.S. gm<·1 11111e·111 ,lwu ld 

lt;l\t' a 't1Jlp011iw aml H·g-1tlatot) 
ha 11d i 11 till' pt ojl·< t. 

l111t ·111a1ion;tl 

llll':tll'o < rn11plic.t1ic111' 

J><>~'ihlc · 1t' \'':t1d'> Im 

whok. 

111 \of\ l'tlll'll l 

lot "IH'. but 
b111h a ... a 

- I ht· tll'\\ ,\loon I I l':t I\ < 011ltl 

severely inhibit u se or extraterres­

trial materials. 
- I hi· Rt'lt-11·11< t' l>t ·,1g11 nt't'd, 

lll<IJOI I!'\ l'IOll'o. 

I ht·11"' going 10 ht• Big 
I 1011bk ii <'It\ i10111111· 111,tl .11111 ,oc ial 

1111p:11" .11t 1101 ctlc 11l.11t·d 11110 1h1· 

«ht h1·u«li1 :111.tl"i' Im ~pc., 

dt•\ t•lop11u·u 1 a 11d dl'plo~ 111t·11 1. 
- II \PC., i, going lo i111 tt';l\t' 

lt'lllt,tlit.111011 o l fXl\\'l'I. ti h1·11t·1 
p1m idt• 111~ 11·\\ ,11d, - ltl..t· c 11~111. 

( h1~1p IX>l\t'I . 

- b11 th tt'""'" c·.., 'hottlcl 1101 lw 
ckpktnl. 

- c,pc.,, h.1\1· 111ili1a1\ i111pli1a-

1irnh: 1h.11 ·, good .. 111d 1h.1t'' h.ul. 
- '>I''> I' ,I 'll'Ppi1lg\IOIH IO tht· 

,1.11, . 
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Shuttle Express 
H ow much will il cosl lo use the shuttle? 

by Ed Bas 
l\ly fir1t plane u ip (and it wa~n ' t terribly 

long ago-I led a sht•h cred life) cam e by 

way of a ma r ve lous c reation ca lled t h e 
"student sta ndby." I got from Michigan to 
California for less than S200. 1o und trip. 
with th t• added advt•nture o f n o t knowing 
for ~ure when I'd a1rive. T h a t made it all 
the more 1·xriling. At least it did wh(·n I was 
17 yea1., o ld. 

You can't fl y standb) anymore. but you 
can send a packagt' 1ha1 way a board the 
~pate 'ihuttlt'. You 'ta lid 10 ""'t' a lmndh· 
on tlw li1 ... t ... lwlllt· llight ii \ Ot1'1<• 11ot 

particu lar about when \Ou fl) and ha\'c: a 

s m a ll ~e lf -co ntaint'd payload. The 
bargain basement ratt·: S50 pct p o und. 
Other U.S. agc:n(i('~ <tnd pa t Ii< ipating 
foreig n go\'l'rnmclll~ would pa) $217. and 
"all other<;" would p ay S292. 

If you '1c in that la 11t•r ca 1egoq a nd in a 
hurry. you could pay 11p wS389 pt•t pound. 

The l '.S. D('partm('n t of Oden~c i~ 

g ua1an11·<·d a low('I rn1e (Sl87 1x·1 pound) 
n o t i111h1· n a tio n al in1e1es1 but b1·cause 
0.0.0 . h as its own \pace launc h ' Y'tl'm­
in o the1 words, co111pt·1ition il> k<•t·ncr. 

\\'h) the diffe1ences? It 's 1h1• o ld law of 
l>u pph a n d demand. If ~ou'n• in ::i hurry. 
you IHI\'(' 10 be willing t o pay. If yout 
packag{' is largt•r 0 1 h ea ,· i1• 1 than the 
minimum, you 'll lrnvt• 10 pay rm that. 10(). 

But Wi lliam .\. J ordan. of Nt•w Yori.. 
UniH·1.,i1y, writing in the j o urnal o f 
Conte mpo ra ry Business. poinb 011 1 some 
possihl(• fla\\'S in th e 'hu11h"' pricing 
poliq. 

:'\'ASA. j o 1da n \tail's. ii. in bminess to 

e ncouiagt· f11llt•s1 US(' of the s hull It'. }'t'I "<1~ 
a ma11n o f n a tion:-i l poli< }'. Space 
Tni n~ponation Sn1em (ST'> ) op1•1 a t ion\ 
must chmge fet·~ \\'hich CO\et the <Osts." 
Thosr 1wo policit•l> can be in(01hi\le111 and 
e\'cn ton11adic1ory, ac1o rding 10 J ordan. 
On t' fl aw is th t' la ck o f n ·g11la1ion b ) 
dema nd . If NA S.\ 1eapo., .1 \\indfall 
busi1wo.,s. \\'ho p ock<· t s th e p1ofih-1h1· 
public. or indus11 }' 1h1 o ug h low1·1 f111111t· 
rate~? 

Aud if it takes in en ough. dot·s NASA get 
hit with t'\ en funh t•t budgt't cuh down the 

road? 
lASA also ma y haw madl' tht' mista kl' 

of h o lding the p1 i<t·s tomio.,1<·111. a t leao.,t 
through 1983. Adopting th(' fixed prin• 
ch l'duk fm shu1tlt· flights du1 ing the fi rs t 

few }'t'tll ~ could 1•nc o u1age po11•111ia l 11serl>. 

. I 1t11•m/; fly }flrru•., Rain 111 k. 

or courst'. thi:. natutalh o nl y appl it•o., to 
price incn·a~es-no n 1Momer is going to 

complain if the prin· i'> dropped . but it 
might rai~t· a frw eyt'luows in tht' ft·dna l 
Office o f k\lanagement a11d Budgt· t. 

J ordan .,11gges1s that NA. A could ha\ e 
rl'frnined from announcing a n } price 
;,ch ed ule a t all-"imwad. m·go1iate 
separatel) with ewry pott•ntial uM·r fo r 
<'ath dedin11ed or sh att•d-flight JXI\ lmul." 
This is known as pe1kc1 ptice disn imina-
1 ion. b ut could ea ... il} h a ,·e poli1i1 a l 
repercus~ion~ ove1 who io., chargl'd what. 

An C\'t• n m o re co111plirntt'd " multipi:m 
pricing" could b1• c-harged 10 more 
accurn11·l} 1dlec1 f111u1t•dt'mand . I hi~ 
w ou ld 1ed111 t' th e p11·,1·n1 5% minimum 
lo ad facw1 ( the s 111alle~1 pt•rc<.'111age o f the 
total ~hu ll( (• parloacl rapacil\". outo.,id t• or 
1hr " C e tawa)" that N.\S.\ is willing 10 
~d i ) n ow tt•q11irrd Im ~hared fli g ht s. 
ln s tC'ad o f tlw huge financial le::ip bt·1ween 
a " C e taw:I\ " a nd thl' p11.·'><'nt minimum 1 
million t haigr fora st.i ndb\ pavloacl. a l °O 
pa~ load 101 "onh 2:18.()()()" might Ix· 
1·,1abl i ... lwd. 

rlw figurr i, Jmdan ·s. b1111 lt•a t I} ~how' 
an o utle t fo1 indthll} a nd \t't inct·nti\(· 
t·nough (a 25°ci ~adng ) lO go w the lat g1•1 
5°0 load. Or the 5"b could bt• contractt·d fen 
i11i11.tlh h} ,1 l.11g1· «mtp.111 \ and 'p11-.1d 
O\l'I W\1·1,11 flighh 10 gl'I .11 ound 1h.11 Y'u 
Olll'·,(IOI fig111<'. 

Rt•gulation o f the 111 0 11 opoli l might 
<0111t· later. Tlw word has a o.,m11 co111101:t­
tio11 10 most i\nwrican .... a nd wi th good 
11.·a,on . ;\monopolist co111tol\ its prin·\. ,\ 
< 110.,1011w1 ha'> n owlwre d~t" 10 turn. But if 
llw1l'' ,ajustifica1io n , i1's 1ha 1 ASA wo n ' r 
b1• t\\'i ~ ting am a11m. It will bt• tht• hnl' of 
p1ofi1 ... 1ha11·ncm11age u,<'of till' monopoh . 

I h e 0 1ht·1 point is 1h a 1 N .\ A \\ tll 
h o p e f 11 ll r ha vt• a 'hor t - Ii \'t•d m o nopo l y 
.\m 1 hangt·, in ih pn·"o< 'lll pli< ing poltt' 
«Hild j11"ol m.1!..1· 111011<·' hut «mid ;i(,o 
ha< l..fite b~ limiting fut1111· marl..1·1 .... 
I lopdull y. com pt•t ition i ~ nm faroff-0tw 
'111(' war 10 brea l.. th e 1no11opo l) . l 1111il 
tlll'n a nd until WC' have a 1111mbt•1 o [ ~pa<l'­
goin g fim1s to drnw upon (Orion. Ltd .. 
L una E111erp1i~\? ). we hm t• 10 gi ' e NASA 
tht• tt•ins LO g<'I tlw most fwm its position. 

!J 



NASA 
Vindicated 
by Carolyn H enson 

OcLober 16 a Caner-appoimed Learn 
invesLigaLing shuuJe delays and cosL 
overruns 1urned in Lheir vcrdic1: the shuCLle 
program is hea llhy, faces no curre111ly 
unsolvable problems. and is run by 
compe1em people. 

So who's 1he villa in behind shuulc 
pro blems? Caner's Learn fingered chronic 
underfunding ca used by penny-pinching 
po liticians which have kepi NASA living 
ha nd-to-mo uth, unable 10 1ackk the 
pro blems 1hey've seen looming on the 
horizon. T he team found that shuttle 
delays wne a consequence of having lO 

streLch ou1 developme111 in order 10 rema in 
within yearl y budget constra int:.. 

Space shuule delays and cos1 overruns 
had inspired Can er to appoi111 a three- man 
Leam Lo invesLiga1c ASA managcmen1. 
The members of 1he 1eam , rc1irl·d Vice 
Admiral Levering Smith (former director 
of S1ra1egic Sys1ems Projects). William A. 
Andt'l'S (Apo llo 8 as1rnnau1 a nd General 
l\ l a n a~n. N 11d e<1 r Enng~ P1 o d11 c1s 
Di\ ision . G t•1wral Eke 1ric) ai1d D1 . Ro 1Je11 
A. Srnrpi1· (P1 e,, ide 111. Cabot Corp. and 
forna·1 l'1T~ i tkn1. Bdl a nd I lo \\·dl ). ea< h 
wo rked independenlly of 1he 0 1hers. But 
1hey a ll arrived a1 esse111ia ll r the same 
concl usions. 

In te:.1imony before 1he House Space 
Science and Applications Suhcommitlt'C' 
the morning of O ctober 18. ' ASA 
Adminis1ra Lor Ro bert Frosch repont·d on 
the shuuk: 10% cha nce of rtying by next 
April. 50% chance by July. and 80-90% by 
September. Th<ll ah crnoon Can er's study 
team rcpon cd. recommending 1hat NASA 
give more a11cn1io n 10 the needs of shuule 
uscrs. In response, Frosch has a lready set 
up a new Office of Space T ransportation 
Systems. H e expec1s to appoim its head by 
mid-November. 

This recommenda1ion came as a relief Lo 
1 AS A - w a 1c h e r s wh o h ad bee n 

apprehensi"e abo uL rumors Lhat shuttle 
operatio ns migh1 be moved i1110 1he hands 
of 1he people who bro ugh1 us Amtrack. 
Can er's team's rccommendalion to run 
shuul<> operations wi1hin NASA is a 
vindica1ion for a long-<'mbaull'd agency 
which has. since 197 1, had '10% of i1s 
em p loyees forced out by budget cu1s. 

On Novcmber 51h. Frosch will rcpon the 
find ings o f Smith, Anders and Scarpit· -
tha1 NASA's problem is lack of mo1w y -
to jimmy Can er. 
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Studying Flares 
by Joseph R othenberg 
R eprinted w ith permission 
from Grumman Aerospace 
Horizons Magazine, Volume l5, 
No. 2, 1979. 

A significanL boosL 10 Lhe worldwide 
effon to probe solar energy processes 
during Lhe presem solar maximum will 
come from the Solar Maximum Mission 
(SMM) observaLory saLellite. or "Solar 
Max." In a program managed by Lhe 
NASA-Goddard Space Flight Center, Solar 
Max i ~ :.clwd uln l LO ht· la L111clwd into Earth 
or bi 1 o n .J m111ary 31. 1980. 

The only space platform devo1ed Lo 
sLUdying Lhe physics of solar flares in the 
1979-81 period, Solar Max will be 
operating cooperaLively wi th other ground 
and space observaLories during Lhe 
Imernational Solar Maximum Year. 

In its 300-mile-high orbit, 
Solar Max wi ll provid e 
scientists with their primary 
vantage point. I ts integrated 
package of seven di// erent 
experiments ... will operate in 
selected wavebands, letting 
us . .. focus in on flares. 

The reason fo r our fascinalion wilh 
flares is 1hat they represen1 an enormous. 
very rapid release of energies measured in 
ergs. approaching 10 Lo the 30th power (or 
100 times the total annual electric power 
demand of the U.S. today). While SMM 
observaLio ns will aid sola r-Lerrestrial 
s1Udies. our projecL scientists will be 
primarily concerned with exploring such 
m ys Leri es a s: Where in Lhe sol a r 
aLmosphere do Lhese burs ts o f energy 
originate? How is Lhe energy buih up or 
sLored? Whal Lriggers iLs release and 
propagaLion out 1hrough the Sun's 
aLmosphere 10 1he region of 1he Earth and 
beyond? 

In ils 300-mile-high orbiL, Solar Max 
will provide scien1 isLs wi1h 1heir primary 
vantage poin1. h s integraLed package of 
seven differe111 experimems-Lhe specific 
strengLh of Solar Max-will operaLe in 
selecLed wavebands, leuing us moniLor 
acLive regions and focus in on fl ares. 

From Space 

Several 1heories auemp1 to explain Lhe 
fundamenLal energy-release process of 
flares, and Solar Max is " open-minded" 10 
all. H ere's whaL many scien Lists Lend LO 
postulaLe: Firsl, a buildup of a very i111ense 
magnetic fi eld in an acLivc region. Then, 
in time, more and more energy is buih up 
umil Lhe field is annihilated-fieldl ines 
break up and reconnecL in diHerenL, less­
energetic forms, creating LransiLory clccLTic 
fie lds of greaL imensiLy. 

ElecLrons acceleraLed by these fie lds 
rapidly heat up 1he normall y ho t and 
energeLic solar atmosphere over Lhe active 
region LO enormous tcmperaLUres ( 10-20 
millio n deg K). T he aLmosphere re-emiLs 
the energy as radiaLion in vario us 
wavebands in the gamma-ray-Lo-infrared 
range. Bui someli mes so much hea1 is 
builL-up thaL radiaLion alone cannot 
release i1 fa sL enough . Tha1's when the 
energy induces mechanical m ovement o f 
the solar aLmosphere. A shock from forms, 
plowing a hot, magne1ized plasma of 
charged panicles-elecLrons, protons. and 
atomic nuclei-ahead of iL. accelera1ing 
them LO nearly the speed of light. 

MosL signirican1 LO flare science are the 
X· and gamma-rays and ligh1 emiucd in 
aLOmic lines of 1he elec1romagne1ic 
spectrum, vis ible only LO instrumem s such 
as 1hose carried on Solar Max. It is Lhro ugh 
1hese " windows" that we will be looking 
in10 1he various layers of the solar 
a tmosphere for Lell-La le changes 1ha1 may 
at las t revea l the mysteries of the sola r fla re. 

Grumman's role in SMM is Lo plan and 
conduct the flighL and g round operations 
required for the saLelliLe Lo achieve i1s 
objec1ives. Our con1racL with NASA runs 
for one year afler launch-1he planned life 
of Solar Max. 

Once Solar Max has been launched, a ll 
mission operations will beconduCLed from 
two buildings at Goddard: the Opera1ions 
Control Cem er (OCC) and the Experiment 
Opera1ions FaciliLy (£OF). The OCC will 
ho use mosL of Grumman 's 22-member 
Learn which will m a na ge a ll th e 
obscrvaLory's operations in orbi1. IL will be 
up LO Lhe Grumma n controller Lo decide 
when and how LO uplink new mission 
sequences to 1he satellite and when 10 
command i1s Lape recorders Lo "dump" 
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their data back to Earth . 
Using SMM data and inputs from 

ground observatories worldwide, the seven 
principal investigators will jointly take 
pan each day in 10 to 12 Solar Max orbits 
(90 min. each ) or coordinated science. Ai 
their own computers in the EOF, they will 
receive both ground-based and satell ite 
data in near-real time-the fastest response 
ever provided for th is type or scientiric 
mission . They will use the data to predict 
even ts on the Sun over the next 24 hours. 

Solar Max 

adjusting the experiment program 
accordingly. 

Grumman engineers in the EOF will 
help the experimenters plan the joint 
science program ror each following day. 
We will control optimum pointing or the 
experiment payload, develop command 
sequences. and moniLOr the condition or 
the instrumems during each contaci with 
the satellite. Solar Max ha:. a 
minicomputer brain or its own, but ii 
needs a li u le prompting to know how to 

MUL Tl-MISSION SPACECRAFT 

cope with the transitory explo!>ive evems 
that charactenLe the active Sun . 

Some key Solar Max ~f ission rirsts: rirst 
flight o r the NASA-Goddard Multi mission 
Spacecrah (MMS); rirst satellite to use 
NASA's Tracking Data Relay Satellite 
(TORS) to be launched in 1980; and rirst 
spacecraft designed to be retrieved and 
returned to Earth by the Space huule for 
refurbishment . 

0 

~· 

EXPERIMENT 
PAYLOAD 

I. Accive Cavicy Radiometer-(R.C. Willson, Jee Propulsion Lab) Purpose: To measure Solar Constant wich an accuracy or one-tenth or 1 percent. Spectral 
range: UV-IR. 

2. Coronograph/Polarimecer-(R. MacQueen. High Allitude Observatory) Purpose: To study transient ejecta Crom Sun ; relate coronal magnetic rield and 
plasma density. Spectral range: 4435-6583A. 

3. UV Spectrometer/ Polarimeter-(£. Tandberg-Hanssen, MSFCIGSFC) Purpose: To study deposition of energy in lower 1emperaturedomain. Very-high 
resolut ion device monitors Sun 's magnetic rields to detect any rapid changes in Cield where Clare went off. Spectral range: l 100-3000A. 

4. 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 Clare plasmas over 1.5 10 50 million deg C. Looks a1 many X-r.ty spectral lines and produces images 
represenling how much energy is deposited in a speciric line and what its tempera1ure and density are. Spectral range: 1.4-22.<IA. 

5. Hard X-Ray Imaging Spec1romeier- (C. de Jager, Urrecht) Purpose: T o obtain high-resolution imagery or Clare processes-determine where energy is 
deposited, at what heigh1, and over what area-during Clare's life. Also serves as an onboard Clare Cinder. Spectral range: !1.5-!10 KeV. 

6. Hard X-Ray Burst Spectrometer-CK. Fros1, Goddard Space Flight Qnter) Purpose: To provide Cirs1 alen of a Clare. Measures how much hard X-ray 
energy has burs1 ou1 or Sun's magnetic Cield, which de1ermines subsequent changes in Clare plasma. Spectral range: 30-300 KeV. 

7. Gamma-Ray Spectromctcr-(E.C. Chupp, Univ. or New Hampshire) Purpose: To study gamma-ray-emiuing accelerated particles in flare; de1ermine 
presence and disrribulion or nuclides as an additional indkator of imensily or Clare's energy. Spectral range: 0.3-17 MeV. 

II 



The L· What Society? 
IVe recently recei11ed the followmg letter: 

With H'luctann· I .im H'llt'\'i11g Ill} L-;"'> 
111t·mh1·1.,hip. I haH' found till' L -5 News 
1111i1hp11ing .ind a' I ,1;111·d in an 
1111<111~\\l'H'd klll'I lO lht• t'dilm ITIO'>l of 1Jw 
i11ro1mation p1i111t•d can lw fo1111d i11 
Popula r Sciente. ,\ ,1d1· f1om 1lw fl·H't 

induc ('d b' till' itl1·a of ' '"" 1· < olonit..uion 
nothing mut h d,,. h t·ma11ali11g f1om 1ht 
~0< il'I \'\ off i< ia I 01ga11. :\mh i ng d\11a m it. 
No anion . :\o fill'. "~lt-;11 1whilt· ~Hi{'( 

to'>!no 11aut 11ai 11t't'' w1·11· gtowing 
rabbag1·, ,.., hig '" ..... 

B111 who knm'·'? I hi, 111ay hi· 1111· ~1·a1 
tha t L-f>ad\'l't liM'' il ~l'xi,1t·n c1'. I can '>t'l' it 
now! (fan faH· wi 1h i11111·a~1· i11 ltmpo) 

;\k mlwr.,hip fo1nh app<«ll wi1h .ul, in 
111ajo1 maga1im·,. \\'di l..110\\' ll 1.-!"> 
member~ appt'<ll on till' I 0111).,-ill Sh<m . 
Bumpt•rSticl..l't:.ap1x·a1 ".k10.,1x1t<' :'\1•1•d, 
L-5" "L-5 ;\kam Job~" t'I<. 1·1<. l'I<. P1·opk 
~IOp <1\1..i ng " I h1· I .-\\' h.11 ",()( i1·1' ?" h 
nwmh1·1-,h i p I01m'<oi111· flood i 11g in .1 IH'\\ 
political fotH'l'nll'1g1·' in .\m1·111.1 .. \ f111u· 
ca pa hi(' of inll111·11< iug wha1 i, donl' \\ ith 
th1· spa<<' prng1~1111. Pt'oplt· < 111111ng 10 I .-:1 
\))('aking cngagTllH'nt-, \('IHI ll\OIH'\ 
rlooding into till'\()( i1·1, \ <olflot, ,,,·l'lling 
t hmt• f uml, dona 11·d b~ hig h11\i 11t·"! 
(< ll''<l'ndo) tlw L-:> 'me i1·1 ~ h1·c 01111·, .1 
pow1·1 l 

\\' ill it happ<·11 ? l l11h? \\' i ll 11? I li1h? 

I l uh? ( \ '<><1· Bdu,hian ) 

:'\ooorn><><><>! Tht· ta 1«11" of f,1111011' 
lllt'llll)l'I \will go llllll\l'tJ. nw ';ix il'I\ \\ill 
H'main oil'>< 111t· <incl pc:opk \\'i ll < on1inu1· 
111 a.,i.. " T ht' \\'lwt Scxil't~?". \\'01,1 of .rll 
tht· L -5 :"'\ews will contir111t• to pr in1 
":'\.\ \ .\ Rq>o11 on I low to Cool.. Sau'><rgn 
in \pa<t•" i1htt·ad of " I l<m l.-:l P11·,-,111t·tl 
Co11g1t·" ln10 .\ pp1op1 iating Fuml, fen 
E.;u 1hpo11 l,11 iliti1·, in 1111' ;\ lohaH'. " 

,\/../. l.t'/1/11(/i 
/ .(lk1·1•11·11• Tt•rr(lt 1'. C. l 

Perhaps the followi11g report 011 rec<•111 
/.-5 art1t1it1es will gwe M.A. Lept11ch 11rw 

hope: 

L-5 Sparks Moon Treaty Opposition 
by Carolyn H enson 

O n h :3 Wt'l'k'> lwfoH' 1lw 110\\-< otlllO\t't • 
'ial l!Ji!J dial 1 i\ 10011 111·at\ \'"" '>< hnhrkd 
fot " OmgH'''imial mt•1,iglu lw:11111g on 
"it·pl. 6. till' 1.-:J 'iot lt'l\ \ l.1·gi,l.tliH· 
I n!ot 111.11 ion '-,1•t \I< 1· '\' u11g i1110 a< t ion. 

\\'1· h,1d ka1 lll'd th.11 Rt'I" Don h1q11a·., 
'->< 11·1111· and I 1•t hnolog' C:01nmi111·1· 
pla111ll'tl to h1«ll p11>-11to;1l\ t1·,111n1111\ 011h . 
C:rnnmi111·t· ,1,1!11·" '<'t't1lt'd .rp.itllC'ti< .1hm11 
pon ions or tht· trc:at )' Wl' saw as i.erious 
roadblocks to space development. So 
\t•1t·1.111 \\';..,l1111gtcm lohll\ 1,1 ,111d l,I\\' 11f 
1h1· ,,.a 1·xp1·11 I .1· igh R;11i1w1. \\ hom du· 1.-
5 Sm it'l\ h." H' t,1i1wd lot polilica l acl\'iCt'. 
111g1·d II\ 10 ll ll n 011 tlw 1.rl1·111' of 
Lq~i.,latiH· ln lrn111.11 ion '>1°1\i<l' fMlli< i· 
pa 11h. \\'i 1hi11 :r ft'\\ d:I)' of 111ailing a n 
a ppc·al 10 1h1·111 \\'t' had t't1 li,1nl :r ~mall 
a1111y of g 1~1 ~\I ooh l ohh~ i'" · 

13ob St1·111 . a G:1i1wwi 111· la'' ') 1·1. w:h c 111t· 

of 1h1· ht'ICI\'' ol lilt' "wal..t• up Sc i1·111 t' and 
l'l'c h11o log\ C:o111111i1 tn·" c a111p:iign. I Ito i' 
\l li tt l'gic. rl h ltx .111·d i 11 C:o111111i I l<'t' Chair -
111:111 Don h1q11a·, cli,111< I .11ul j, .111:1<1iH· 
\\'01 l..1·r in F11q11.1 ', D1·111<K ra1ic P .1t1\ .• \ t 
Ralin1·1 ·, atll i11· '>1t·1 n pu1 111g1·1h1·1 an 
a II i:r 111 1· of 01 lwr 1>.111' ''a"' .u h .1 ml hq~.i n 
l'llm ;11111g F11q11,1 .111tl ,1.1ll .1hou1 tilt' ;\ loon 
l 1 l'.11 \ . 

Ot. I ~111\ \ \'oll..1·11 .. 1 11 w;11dw1 .11 I 1·'·'' 
.\ &;\ I l ' 11iH·1,11'. "" 11othl'I "'·1111pk of .111 
df1·< ll\t' \\1111..t·i. \ \' l11k not lcx.11nl in tht· 
di,11 ic t ol .111' Conllllllll't' nwmh1·1. Ill'"·" 
ahk to 1 om im 1· h" Rq>. ( .i;1h,1m to 111g<' 
F11q11a to allm, lh<' 1.-.°> '-.oc i1·1\ 10 11·,1if\ 011 
till' 111·al\. 

Rllhin '>1wl,011 , 1·di101 of Future Li re. 
a nd Kathy Kt•t• ton . puhl ishcr o r OMN I. 
ho1h 11"·cl 1h1· 11 <10111 a' nwclia 1q111·"·111a­
tiH·, to i111p11·" F11q 11a·, com 111i1 1n· wi rh 
1lw 11t'l'd 111 h1·a1 11!1· 1.-:i 1t·,1imo11 }. 

I ~ 

Lt·igh Ratint·t plaH·d a 111a1rn wk wi1h 
hi~ ftgal 1t·w;11t h into tlw l1t'a t' .111d I" 
;uh i ... i11g L.-5 p<'oplt· 011 him h1·,1 to 

i11ll111·11< l' C:o11g11·,,, I k .rl'><> 1'111!,tt·d tht· 
'11ppo11 of an llld ,rlh 110111 1111· I.I\\ ol th1· 
" ·a hat ti<'. R<'p. Joh11 B11·.r11,, Ch.111111.rn ol 
1ht· ~11hco111111i11t·1· on l· i,l1t·ri1·,, \\'1ltll1f1 
Con\l'I \at ion and tilt' I· 11' 11m11111·nl. 

\\'t· m,uk .1 1<';1111 tilt' ~< lt'llt 1· .11111 
Tt'I hnolllg' C:o1111111111·1· 1011l<l11·r ignrn1. 
Thi· Sq>t. Ii m1·"igl11 h1".11 i11g l..i< l..1 ·d off 
with Chid :'\1·go1ia101 :\t'il I lo\l'llh.111'' 
lntirnon'. \\'hilt' Ill'. "' t 'lll't 1nl. 'lll>­
po111·d tlw 1tt·a1'. i1 \\';" .r <.t'>I' of "da11111111g 
with lai 11 1 p1.1iM'. .. I lw11 1111' 1.-:1 oppo,1· 
1io11 111m1·d in . l.1·igh Ra 1i111·1 tool.. 1h1· 
wi 11w~~ 'land. hac l..1·11 11p I>~ 'f><I< l' 
1t'\l':t1 d11·1 and lo111w1 L.-!1 P11·,id1·111 11. 
Kl'ilh I 11·11,on . \\' l1t1 "'a' th1·11· 10 I i1·ld 
It'< l111i<a l q11l'~ 1 io 11'. R;11 i111·1 \\'a' lollo\\'nl 
h~ Rt'p. john Brt'a11x. \\ho \\':ll lll'd 1ha1 
"I rn t h1· l · 11 i tnl S1:111·, to a1 < q>1 I h1· I.. i 11d of 
... i111a1irn1p11•,ag1·cl111 tllt'clt.rlt i\10011111'011) 
i, to in' i11· a w111111' l'lt1,io11 o[ rn11 
111aH·tial. ll'gal and 1·q11i1.1hl1 1><1,111011 111 
thl' i1111·r 11atio11al c 0111r11t1ni1' ." 

l'ht· ~t·pt. b lmu ing i, h,I\ i11g ih 
H'IX'l< ll'>'i0th. ~hrnth th1'1t'i1ht1 Crn11 · 
millt'I' C:llilil 111a11 Don h1q11.1.111d1,1111..ing 
111inrn11~ nw111h1·1 I ~"" \\'11111 "·111.1 lt-11t·1 
lO tht• \t,11\' lkpa 11 lllt' nl d1·111,111d111g lO 
1..nm' hm, 1h1· ;\10011111-;11\ co11ltl ll<' 111 till' 
i1111·11·.,1~ of th<' l '1111nl '>tall ''· Do11°11' ol 
Senate staffers are now studying Ra tiner 's 
and Breaux's test imony and prepa ring for 
1h1· 11·al hauk \\h1·11 C1111·1 ·""' 1h1· 
'-.t'llal,OI\ lO l~ltif) tll!' llt':t l). 

l'lw Sq1tt'mh1·1 Ii lw;n ing \\';" a h11·al.. -
1hrn11gh lrn tlu· )..,-,Soc i1•1\ . Frn 1h1· li1,1 
tillll' \\'t· lil'idnl olfi1 i;rl H'Pll'\l'lltalin•'>:tl a 
CongTt'\'>iona l lwmit1g. B111 thi' \\·a, j11,1 

<llll li"1 ,11·11. I h1· ;\10011 llt'al\ nlll'>I l1t• 
l'i l h1·1 ddt'a 1t·tl Ill a llH'nd1'll. Ir\\ l' fa i I. 'I >.IC I' 
\\ill h1·c on11· tilt' ho11w of Big B1otlll'r But 
i I w1· '11< « 01·11. IH' '' i II d1·111on,11.111· t h.11 
1l1CN' ol '"\\ho pl.Ill to liH· and \\otl.. 111 
'I"" 1· a11· a p1'opll' wlHl'>t' ,111·ngth c <11111111 
ht• 1!!;111111'(1. 

\\'ha1 a re 1he nexl steps? 
U.S. citi£ens can a lert their senators on 

tht' i\loon treaty. \\' r ite 10 them c o U .. 
'>< ·11att·. \ \'a,hi11g1011 DC: 20."ilO. Yo111 
kn.11111 c.111 h1· 1·,1x·c ialh lwlpful IJ, 
compla in ing about the trea ty to Fo rt·ig11 
Rela tions Chairman Frank Church. And if 
1h1· 11t'al\ gon to thl' 110111 11f till' '>1·11all· lrn 
ra tificat ion we will need 3'1 sena tors on our 
side in order 10 block it. 

\\'t' '''t 11 ild app11·c iatt· i1 if )OU wou ld 
send copies of your lcu ers and the sc·11a1o rs · 
replies to bo th the L-5 Society and Leigh 
lbtitll'l. < o Die k,ll'i n . ~hapi10 and 
;\ lrn in, I 1·n1h Floor. 2101 I.. S1 .. \\'a,hing· 
ton DC 200:37. \\' t' n1·1·d 1 hi-, i 11f111 n1:11 ion -,o 
we can keep track of the senators' po~ition:. 

on the trea ty. 
l'lw 1.-;°> Bo.11d of Di11'< lllh h'" 'l'I 11p ;1 

.,111ell g-10trp 1n dl'\dop an ,1 l1t 1 n,1w .\ loon 
lll'<ll' \\hi<h \\ill ~uarn1111·1· tlw 11g-hh.rnd 
lilx·11i1·, ol ... pa< t' ,t·tt l1·1,, p1011·11 .11ul 
1·1Ho111.1g1·tl1·,1·loping natimh i11 tlll' tl\l'ol 
'P·•<I'. .111d 1·1h111t· 1h1· rapid tll'\1·lopr11t·n1 o( 

till' 11·,0111et·, of 'P:t<t'. 

11 f,tll, to llH' L-;""> Scx-il't'. ,,, tilt' 
01~,1ni1,11io11 of till' lop 11'\l'aH h1·1, and 
'IMt 1' l,11, 1·i.pt'l h ol till' \\'ot ltl. ICI t.rl..< · lh1· 
l1'.1t I 111 lilt' tin l'lopnwn t of ,pa et'. Hu 1 in 
rnd1·1 10 do th.rt \\'1· llt't'll )Olll lwlp. II )Oii 

\\ l\h to g1·1 I 1111 h1·1 i II\ ol \'t'd. \\'I it<' in 10 t h1· 
I .;, ollitt'. 1620 :-:. P:uk. l'tl('>Oll .. \/.8[1i l!J 
and ;r.,I., 10 Ix· aclclt'd 10 1ht· l.1·gi,l:1ti\t· 
l11 lo1111a1io11 "it'l\'i<1'. 

1.-:i N1·w,, ;-:0\ 1'111h1·1 I !li!J 



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

Space Colonization 
In The Classroom 

by Lawrence C. Wolken 

'ii 11< 1· lhc• 1•;11 I} p;111 ol I hi' dc·c;11k. p11hlic 
intl' lt''I Ill 'P:ICI' ha' 'l't'llll'd tndt•c lim" rlw 
majm p1 oh Inn fac 111g 'l><I< 1· t•nt h11,i.hh i,, 
" I low 1.111 tlw gc·11t·1.il p11hli1 ht• madt' 
aw;111· ol tlw po1t·111i.tl hl'ndih ol ,pan·?" 

IT\\' 1x·opl1· haH' 1111111·<1 li1t·i1 .1111·11iio11 
to 1lw p11hlic ,choo h "'a ,of11ti1111 1111hi, 
p1ohk111. \11 idt·a l pl.111'1011h1·,1111h of 1h1· 
11011·1111.tl ht·1wfi1, nl ,p.1c1· i' llw .\11H·1 ican 
hi,101\ cl.1,,n10111. I hi' j, .1 1 ot1ht' I h.11 
m11'1 lw taf..1·n II\ t'\t'I\ ,11ttl1·111 i11 till' 
< 0111111'. I hi-. p111\ 1tl1·, 1h1· h1 o.1tlt·'>t 
f>O\\thk t"'J>O'>lll l' fol llllCll lll.111011 :tht1t1I 
'pa1c·. 11 u1ilitl''> a n i11frn111;11io11 di,11 iln1-
lio11 '"11·111 ,,·hi1 h ;tl11·ad} 1·xi'"· di111i -
11a1i11g llw p1ohl1·111' of dt•\dopi111~ ;iml 
imph·nw111111g a nt'\\ '"11·111. "ii1111· i1 j, 

11nlil..l'h 1ha1 .\11w1 i<o111 h1,101' will t'\l'I ht• 
1hnppnl llrn11 liw .,c hoot< 1111iculum.1hi, 
.1pp111.i1 h . 011u· lwg11n. «>ttld 10111i11111· 
llltft·fi11i1d\. "ii111t• tilt' (O\lht' la,h .II lt'<l'>I 
rn1t· "·11w,1c1 (app1o'l:i111.11t·h t:> \\t't·k-. ). i1 
allm" 1111 a 11·la 1i \l'l} long pt 'I ind of 
nq1m111t• 111 -.p:u c· inlrn 111 ,111011. But lilt' 
'"'<t''' of thi-. p1og1;1m tlq1t·11tf, 011 
showing history teachers how this a p ­
proach will benefit them. Their enthusias­
tic .. 11pp1111 i, 1·"1·111ial. 

I fi,1111' j, rn11· ol lhl' 11111-.1 dilfi< ult 
\llhjn h 111 hold tht• '1ud1·111 ·, 11111·1t·,1. 
'lllplXl\t'dh . \\l' -,tmh hi,IOI\ \II \\C ' \\ill 
110! 1q11·.1 1 llll' 111i'>1al..1·, ol lht' pa'>I. 
I lm\'l'll't. i1 i,ol1t·11 dill it ulr 1t1 \tT hm,· th1· 

p111hln1!'> 111 't'\ t•1a l l11111d11·d, ol \l'<ll\ ago 
l d .111· Ill I he I\(' \\T f,11 l' It ><la\ . .,, ) , I(( ' ( .111 
hdp b1itlg1· 1hi-. gap hc·l\\'t't'll tilt' p;i,1. 
pl(·~tnl. and 1ht futllll' \\'hilt al tht ,ame 
timl' ktq> ~111dtnL' i111ncs1ed in 1h('i r 
h i~1ory cla~~. 

"ionlt' of 1ht· p.1rn lfd, h1·11,Tt'll 1hc· p;i,1 
.11ul lhl' p11·"·111 .. twuld t 1111w to 111i11d 
q1 1ic kl} . C:11fi1 111h11\ <111cl 111h1·1 l'Xpllllt'h 
\\'1·1t· Ii 11,1111 I'll II\ go\·1·1111111·111,. Tlw ,;i 1111· 

An ideal p Lace for the study 
of the potential benefits of space 
is th e American history 
classroom. 

" t1111· lrn lhl' l '. '> . . 111cl .<.,cll'i1·1 ,p;111• 
p 1ogr:111h . l'llt' :'-:1·11 \\'o ild pwdu1l'll 
111.ill) 1t·,111111 t'' a11cl 11111olcl 1 i< IH·, 1111 thl' 
Old \\'otld. \\' ill ,p.111-. 1l11ough ,of,11 
1x11,·1·1 ..:11t·ll111·,, p11111<k 1lw wo1 ltl \\ i1h 
1lw 1·111•1g\ i1 '" dnp1·1.111·h 11t·1·1h? \\'h:i1 
rnh1·1 J>ll ''t'lllh u11k1 111\\·111i1 hc·,doc·,,p,111• 
h,1\t' to olln 11-.: I ht 1·a1 h colo11i1·, in 
\11w1 ic .1 l\l'H' fi11.111<1·d l111ough pt l\a1t· 
ill\l''llllt'llh h\ < 11111(1.llllt'\ ,q·f..i11g ICJ 111al..t' 
a p1oli1. \\' ill 1111· li1'1 ~pa11 · colo11i1•, he· 
1111:1111 t·d II\ p1 t\.ilt' 111 p11hlit l111uf,;:. l'hi, 

Artwork by Hobert Cn1111011 

j, :i q111·,1io11 IJt ·ing ho1h d1·ha11·d i11 
C:rn1g1t'" IC>tl.I\ . I ht ''>< ' all' ju,1 :i fl'\\' ol liw 
111111 l' oh\ it111\ '1111 i f,11 i I it•, h1·1 \\ t't'll I ht• Jlil'>I 
.111cl 1h1· p1t·,1·111 . :--i.111) ollll'I pa1a1Jd, c·xi'>I 
hu t :111· 11·,, 11·dl l..110\\011. 

1'1 incl' 111·111\ ol Prn 1ug.tl h11il1 .1 
'hl(l\:tHI I<> dt·\t'lop II(' \\ l\(ll'\ ol ;,;1ili11g 
,ftip' "hie h 11111ld .. ail in 1h1· opl'n w.111·1, 
ol 1h1· .\ lla111i1 Oc t'all. I le- al\11 ,1;11 1cd ,1 
'Pl'! ial \I hool lrn 11;1\ ig;11111, \\'h1·11· 1h1·\ 
cxp<'rimem cd with new ml·1hods of 11a\'i ­
ga1ion. maps a nd ins1rum<'n1s. Ho\\' dif­
f1·11·111 i-. 1fii, 110111 1111' N .\S.\ ( t'lllt'I\, Ill!' 
11 a i11 i11g ol a,111111 :1111~. and 1h1· dndnp-
1111·111 ctl lht• ,l('ltl\(>:ttl' lllclll\11\ ? 

lk g i1111i11g 111 lht' l.1111·1 p.111 of llw 
I d1t·1·11th 11·111111\ . 111am b1101><·a11 11a1 io1h 
\\'t'lt' i1111·11·,1t·cl i11 I i11di11g a 111·1,· ro111t · 10 
1h1· 1ich1·, 111 ,\,ia. l'llt' 1·11'11i11g 1x·1i1xl of 
1·,plrna1io11 ,111d tli'>t1t\l'I\ wa-. do111i11awd 
II\ 1wo t 11111111 it•,, ~p.1i11 .11111 Prn 111g,1I. 
'>p.ii II I 11111 t '1111 ;111·d i I\ t'f(111 h j II .I \\'l'\lt'I h 
di 1c·c1io11\\0 hi l1· 1'111111gal M'lll ih1·xpl1m·1\ 

,111n111d .\ liua. ·""' c·1111·11.d11g d111ing 1hi' 
1i11ll' f>t'I i11tl \\Tit' 11a11011.tl 1 iu1h i1•, "' 
\Uong mo11a1C h' com p1·11·d frn national 
f)O\\'CI and p1t'\ligt'. 

A ~imila1 .. i11n11io11 i' oc < 1111 ing in the 
llH'lllieth c-e111111} . In 1hi, 1·a1 ly \lagc of the 
l''plma1io n of 'pacC'. tht l ' 11i1l·d. um·sand 
Sm it1 llnio11 a1t· 1ht' dominant cou n11 ies. 
T lw Cold \\' ai h1·1 wn•n 1 lw 1 ,,·o world 
powers p layed an important rok in the 

I:\ 



race lO the Moon during the 60's. Will 
America and Rus~ia lose their world 
leadership positions jus1 as Spain and 
Portugal did? Will Germany. Japan. and 
China. through dfons in span· 
exploration and colonization. emerge as 
the dominant nation~ of tht· future? 

0111 ing 1h1· .\nwt ican <'<>lonial p1·1 iod. 
England prae1in·d a 'Y'l<' lll 1alkd llll'I· 

c1111ili"11. C:o lonil'' \\'l'lt' ,·ic,,·1·d a' a 
nwa11' of i11< 11·a,ing l'.ngland'o; pO\\'l'I hy 
in< 1ea,i11g ii- \\'t·ahh. l"lw 111orlw1 co111111' 
dt•\·elopt'd 111anufa< 1111 ing and !'~tahli~lwd 
111rn11>poli1•, i11 lorl'ign 1radl' Ml i1 (ould 
. ice 111111ila11· gold a11d ,il\'l't 1h1ough a 
fa,01ahl1· ha lane 1· ol 1rad1" Till' n1loni1·o; 
were viewed as a readi ly available supply of 
na1ural resources and a market for 
nia1111la1 t111nl good~. l"lw n·,1il1i11g ll'\11 ii · 
1iom pla«·d 011 lhl'<olc111i1·~ l'H'lll11all) kd 
lo Ila· .\11u·r i< an Rnol11 1 irn1 . \\' lwn 1h1· 
l lnit1·d Siate~ es1abli,hc., ill> first ~pace 
colonic~. will \\'l' rep1·a1 L·:ngland') rnloni<il 
policies? \\'ill 1 lw l 1 n i ted S1a1<·~ lw Llw 
"motlwr country" of the next Amnican 
R cvolu1 ion? 

frnla) \ g1·1wr;11 ion of '111d1·nh m:I\ 

h1·1111111· dw li1,1 i11hahi1anH 111 -,pa«· 
<oloni1·-, . \\'Ital l)(ll'OI go\'l'111nw1111\'ill bi· 
,1·1 up in till'< oloni1•,? \\' ill a 1 <111'1i1111ion 
similar to that of the l ' .S. be adop1ecP Can 
future space colonist:. benefit from Ameri· 
1:1\ two l11111d11'd )1·a1-, ol 1·xp(·1inlH' and 
d1alt a h1·111·1 C'011't i1111irnt? .\ l:111yol 1oday·, 
,1111l1·nr- ma~ \t ' I\ \\T ll lac1· tlti, qrn·,tion 
dining· 1lwi1 lilt-1 inll'. 

l ' sing space in i\nll'1 inm hi~tor~ da~w~ 
ha, hl'cll tl11· topic of '"H'I a I tl'iH"lll'I 
\\C>l k'>hllJ>' l onduc 11·d i11 l"i· ' :" 1 lti-, )t':ll. 
Tlw pa1 ii< ip:111h h ;l\1· la·1·n \l'I) 1·11tlt11,iav 
Ii< about tllC' idea. r1•;t( hl'r'> lll'l'd LO bl· l'X· 

powd to thi'\ approach and 10 1he \\'idl' 
1·arie1 vol 111a1c·1 ia b a\·a i I able lot c la,~room 
lhe. For lunhn i11(01 ma1 ion about 
inc orpm <11 ing till' 1·)..plrn~ 11io11 a11d c oloni· 
1:11 ion o f 'l><H c· i 1110 h i't<H~ < l a~'l''· <on lac 1: 

1>1. l.<J\\' ll'llCI' C. \\'oll..1·n 
Cl'11 11·1 lot 1 .. d11c:11 i1111 a11d R1·-,l':m h 

in Fn·1· l'.nlt't pri,1· 
1'1•)..;I\ ,\/(:.\1 l '11i\l'l\il) 

C:olkgl· "i1<1tio11. l'l'x:1' 7781:1 
7 1 :l-8:i 1-77~~ 

Frn 1h11,1· ,,·Jw ,il1(1•1t · I~ \\':1111 10 d1·\·1·lop 
a g11·:111·1 puhli1 11 1Hlt•1,1andi11g ol 'f>:l<<' 
and ii- po11·111ial hc·nd ih. dw 1ti,1on· 
d;1,.,100111~ ol dw 11a1 ion olfcr a golde11 
oppo111111i1~. l'hi, \\ill 1101 ~ idd i1111tll'­
dia11· 11·,11h' IHll it' dk< h \\'il l Ill' 
\\ id1·-,p11-:1d dll<I long l;i-,ting. Toda~ ·, 

\llldl'lll'> \\ill ht• [OllH>llO\\.'\ IOlt'l \:llld \\'ill 
hdp ,1tap1· tht' nation\ goa l ~. Pc1hap~ tlw 
nlO'>I imprn1<1111 d('(hion thn wi ll fa11· " 
wh1·th1·1 h11mankind will \c·11111r1· into 
-,pacc· OI 11·nt:ii11 hm 111d to 1lw E:11t11·, 

m 
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Book Review 
Enterprise, Jerry Grey, Wi lliam 
Morrow & Co., 1979 
Relliewed by Carolyn Henson 

At last-an insider's view of the people 
and events behind the space shuulel 
Author Jerry Grey, P ubl ic Affairs Direct0r 
of the American Institute of Aeronautics 
and Astronautics, has been either 
personally involved or close friends with 
nearly every who's who of the modern 
space era. H e gives us the inside stories on 
space colon ization pioneers Gerard K. 
O'Neill. Tom H eppenheimer, "Mother 
Earth" Henson a nd covers the formation 
of the L-5 Society. H e details the politics 
and corporate warfare that gave birth to the 
space shuule design and points the finger 
at the Senators and scientists who tried 10 

kill the shuule. 
P o litkal activists will be fascinated by 

Grey's blow by blow account of the 
creation of NASA and lhe ups and downs 
of the Apollo program. Besides crediting 
the obvious stars, Presidents Kt>nnedy and 
Johnson, Jerry Grey·~ En terprise brings to 

light pre\'iously unsung heroes such as 
committee staffers Glen \'\lilson. Jim 
Gerhig and Charles Lombard. 

Those of you who a re 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 shuttle a delta· 
wing lifting body? Grey explains so clearly 
Lhat even nonengin eers can appreciate Lhe 
design process. 

Grey writes with a remarkable sense of 
humor and shows 1he 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 if you 
wonder if you're in it (hint: check the 
index). 

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

Enterprise. a hard cover book. can bC' 
ordered from the L-5 Society for $ 10.00 
t•ach plus S2.00 shipping and handling. 
Mail orders to L·5 Society. 1620 N. Park. 
Tucson. AZ 85719 

Reading News 

Apollo: 

Ten Years Since Tranquility Base 

Editl'd hy R ithard P . 1 la llion and Tom 0. 
Crouch . Available· from Smi thsonian 
Institution Press. Box 1579. \\'a~hington. 

DC: 20013. Sll.95 papt·r. $17.I">O doth. 
On the tc111h annivnsary of that historic 

voyage for all mankind the Smithsonian 
lnstitution's National Air and Spare 
Museum ha~ created 1hi~ colkction of 
t•ssays about the Apollo program which 
a1wmpts to p111 i1 in a historical 
perspective from the \'an1age point of a 
decade later. \\'ritte11 by experts in the 
fit:ldl> of asLronau1i<~. hi~wr) . art and 
public pol iC). the sixteen ts,ay~ 0111linc thl' 
mammmh effon required to read1 the 
:\loon. El'l'n lltOll' impo11an1. is th!' 
di" 11~-;ion o l till' 11hi111att· lll' 11 di1~ ol tlw 
nti,.,ion: tlw ,cit•111ili1 h;1n1·" n·apt'd lirnn 
. \pol lo I I a 11d 1 ht· fin· 'll bM'(j lll'ltl ,\loon 
landings: the gro\,· th of human 
knowledge: and the gt·neral bC'ndit:. to 
h11mani1y. 

Space Trek: 

T he Endless Migration 

I>' .J1·10111t· C la) 1011 (; h·n n a 11d C1·mgt· S. 
Rohi 11~011. \\'anwr Books. 2.7">0. 

BY I !J!)2. 1 here ~hould h1· I 0.000 p<'opk 
,,·orkill!!, and li\'illg in Ollll'r~pacl' - in a11 
1·11' irrn11111·11t 10111plct1' \\' itlt tl'l't''>, hi rd~ 
and riHT~! \\'1· ha\'C' 1lw nwan~. N.\S.\', 
Spa<l' Sh111tk En1<·t pri'<" and tlw ways. 
d1·1ailcd ltt·n · in photographs. drawing~. 
<hart:> and diagTam~ .. \I I that rnnain~ to bl' 
'l'llll'll all· tlw tkba tt·~ (poli1ical ,1·10110111i1 
and philosophical ) that< 011tin1w 10 totg1'. 
IJt·(rn1· \\'l' <all 1·mha1k rnt tht· gn·a tl''>t 
a<l\·1·1111111· of tht' 20th n•111111). Space Tn~k 

c·xamin<'s 1hc·s1· provocati\'l· qu1·sticm~: Do 
we chan ce a real "Star Wars" in our race to 
outer spare? An: there urgen 1 reasons (or us 
to 1111d1·1 t:il..1· -,111 h a '"'l p1oj1·n? \\'hat a1c· 
tlw.ii ,1,.., 10 1 he pi 0111·nl>? \\'ho wi 11 he tlw 
li1~1 10 go? 1 lw a1b1\"l't' ;11t· ht'H' in 1hi, 
h lue prin1 for ;i Ill'\\' e1~1: Space Trek . 

1.-:"i :'\t'\' ''· Nmt·llllll'r l!l79 



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 Gali l eo ' 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?~io nmateurs. Lau~ch is scheduled f or 
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 August 19 . 
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.. A.11nounce.tnen ts: . . . . . . . . 

NASA to Select 
New Astronauts 

If \ ou ha n· a bachelor~ dcgrt·l· j 11 

l'ng i1wni11g. ma 1h . biologica l 01 ph y:-. ira l 
M it"nn· with thr w Yl'<tl'!> t' xpt•t it·nc l' in 1h1 
fidd rn 1hl\0 l' y1·ar~ o f \\'ork tm,·ard ;i11 
adn mn·d dt·grl't' yo11111ay i>l·abk 1oq11a lil} 
a' a 111i:-.sio n 'P('Ciali~t a~tn >11 a111. Othl'r 
req11in·ml·111~: you mu st hl· <II lt-as15 11 . ta ll . 
IJtll 1101 on·r 6 ft. I inc h('s. 

If} 1n1 \\'t'lt' otll' of 1lw O\'l't I 0.000 pt'opk 
who a p plied in 1976 but fai led to be one of 
tht· 1111') ~[> ~l'll'C'll0d. do11 '1 hl' di" outaµ;t·d . 
i\ la ny n 111t·111 a,11·rnia111' \\'t·n· originally 
111n1nl do\\"11 011h· 10 lw ,l'1c·n1·d (or a h11c·r 
gro11p. 

TJii, )t'a1·., 1kadli1w for ;i,1rona111 
applitaliOth i' Dt'(. I . 197!J. ro appl). 
WI i I\' 111: 

l'\ ,\ S:\ .Joh1bon Spa< l' Ct·1111·1 
.\ , 1rona111 .\ li ,~io11 Spl'ci;di ,t 

Ca11dida11· Proµ;ra m 
Cmk .\I IX 
11 01 1 .. 1rn1. rx 770!i8 

II rrn 1 111i" I li t• d1·<tdli111 -. OI g .. 1 1111 t11 ·d 
down. do11 '1 d1·~pai 1 . NA~:\ plan:-. 10 
n·1·1 ui1 a Ill'\\ ' h:11c h ol ;i,1 ro 11a utH'\'t·1) y1·a 1 
lton1 !lo\\· on. '" you ' ll han· pl<"nly ol 
oppo1 111n i I it·,. 

Oops! 
The O ctober L-5 N ews contained the 

fo llowing erro rs: 
An Du la's Moon treaty anic k o riginally 

had a " fill -in " hla nk for th(' date 1he Moon 
treaty wou ld be ratified by 1he United 

a t io ns. It was mista kenly changed LO read 
that the trea ty had passed the U.N . 
H o wever. as o f this date {mid O cto ber) the 
treaty has no t ye t passed but is expected to 
shortly. Peter Vajk's "Design for Success" 
article missed the credit line tha t it was a 
s lightly condl·nse<l version of his tcstimony 
bdo rc the H o use Science a nd T echno logy 
Commi 11et· hea ring o n the Space 
In<lus1rializa1ion Act of 1979, held j une27. 
1979. 

Even the m as ihead go1 s lightl y 
scrambled. Carolyn Henson was listed 
under "membership sen ·ices"I While she 
wrote. edited. aided in the research of. o r 
solicited much of the material 1ha t 
appeared in the O cto ber L-5 News. she did 
1101 work in membership se1·viccs. 

We also received th is correction from 
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T.A. Heppenheimer: 
"The a r ticle· A Place in Space," o n p. 17 

o f the O c tober issue. was credited to T.A. 
H eppenhe ime r as th e auth o r. Dr. 
Heppenheimer states that he did not write 
this art icle: that it was pieced together by 
staff members from ma terial he s ubmi11cd 
to the L-5 News in 1975, taken together 
with o ther material by o ther write rs; and 
that it reflects neither his current views nor 
his current understanding o f the problems 
discussed there in ... 

Stanford Professor 
Wins Mitchell Prize 

Pa 1tl R . Eh1 li<l1 o l StanfonJ l l niH·rsit~. 

kadi ng hiologi,1 and wd l-knm,·n autho 1 
of till' b1·st-s1·1li11g Populat ion Bomb was 
seltc tn l as I ir~t-plan· wi11ne1 in tlw 
I 00.000 \ Ii 1chd I l'ri1.c program 

(a1111011nn·d in t lw Dl'c1·m lw1 1978 L-5 
News). Thi, i111erna tio11al tt\\'altb w 1 it'' i, 
dt·s ignl'<l to ~l i1111ilatc or ig i11a l 1hinl..i11g 0 11 

g row1h-rdated i,~ues. 
Ehrlich. a professor of popu la1 io11 

' tudies in Stanford\ biological ~cinHT' 

dl'par1111t·11t , wi ll n·<ei\'t· I 0.000 for hi' 
win11i11g pap1·1 t•mi11l'd "OiH·Viity a11d 1lw 
Steady Stall'. .. 111 it. lw di'1·11~w' gc·n1·ti1. 
c11 1t111al. a nd 1 ed 1no lo~ica l factor~ 

aff('<ti11g humanit)'°s fu1urc. 

Space Exhibition 

In the tenth anniversary year o l 
mankind's Giant Leap, Wildcliff Museum 
in cw Roche lle . NY. is presenting a 
partic ipatory exhibition on space travel 
and colo niza tio n. Septembe r thro ugh 
December. "Space: The e west Frontier" 
is designed to g ive visitors a fee ling for the 
cha llenge as we ll as the excite me nt o f space 
explo ratio n. IL takes you to the frontie r o f 
the U.S. Space P rogram a nd beyond with a 
trip a board a Space Shutt le and a sojourn 
on a luna r colo ny. 

lkgi nn ing with a pan01a111ic on·r\'il'w 
ol al'rosp<Kl' ('florh prt 'M'lltn l in di ora nm 
di:-.play~. your acl V<' nt lllt' q11ir l..I) 1'llll'I'' Lh l· 
n·al111 o f tilt' fl111irr. \'0 11 l'xpc•1icncc•: a 
~imulatt'd llig-h1 to tlw ;\ loon a board tlw 
Spate Slrnttle: a lunari11111 1ha1 rradl<'s 
your tanill' a nd \'isua l sc·n sc·s in 1hr exotic 
textures of the Moon ·s surface and in a 
lu11a1 1me1: a lu na1 colony wlw 1e )CHI will 
1111·1·1 D11na. tilt' Wilde Jiff mhot. who will 
i11trod un• \'Oll 10 t)H' (01111llCl ncJ Cl'ntt·r O f 

till' colon y. Thne you p1·1 form g1·ological 
a nd hio logical l'X jX' riml'nts. Yo 11 will exit 

the colo n y via span· ship lill c:d with a li<' ns 
who sl'l l g ifts a nd souvc11irs. 

Tlw <·xhibitio n will bt' 01x·11 Su nday 
1hro11g h Thursday from I to ·1:30 p.m. (:.t ll 
(91'1 ) 636-2108 lor lu t 1hc:r information . 

. . . . ' ' . . ' . , 

. · Hitih.Fr~nti8' .· 
. -Trading Post_· ~ . .,.. . - . - . 

T/11' ll ig,11 F m11tin Tmdi11g !'ml is 1111 
/ , .5 /l/('111/Jt• Y ,\/' 11•i1 ('; NII /t 1/111/l 'fl/lllll('l't 1(1/ 
111r•11iln•r is t'J1/itll'd lo 1mt' fn'<' I/{/ /)(' I \'t'nr. 

11nl r'.>:l"f'<'d111g .f(} 11•nrd.~ in i<•11gllt. l ·:\tlll m 
l<111gf'r ad' 1<'111111· 'lt111'.1!.Nl 11/ 11 ra/1· fl/ S .20 
/U' r u•ord ( m S·l. 10 /N' I .1q1111r1· i111 It ). l' /1•11,1· 
11/11111' 1-.f 111011/ft.1 fon•o111 ad /1Jf1/J/11•111-.. Ill 
111/.1 111 1' .\li/1j1•1 I /u N/1(01'111/ l'f'l• il'll '. 

Speaker: I am p1 l'j>at t'd 10 ~pt·ak 0 11 !>C\ er;1 I 
topic:-. includi ng a!>tronaut opponu11i1ie!>. 
111a11 11cd ~pac <' flight. \))<!< l' budget 
opt ion!>, 1 lw f111tm· '>pan· d im 1. In a-. 111 uc It 
"' L-f> g1011p!> '>11ppm t a con1111011 goal I 
\\'01 tld app<'<ll al snc h a g1011p wi1 ho111 In· 
01 honorat ium. 1 l cm·evl'I. ii 11avd or a 11 
m·t·rnigl11 siay is im·oh-<·d. I would ask tha1 
l'Xpemes onh be cov<·1ed. P<iul ;\ I. Ct'~l·r. 

230 E. G rand :\n· .. Rah\,·ay. ;'\l.J 07065. 

For Sa le: Space World ·6:~ - -79. AW&ST 
2 6!'1 to I 77. many i':-.11t·~ ol Wings. 
Airpower , Air .Enth usias t, Aircraft in 
P rofil e bou nd \'Ohtmc~ . St•nd wanb 
w1SASE. Jim Be rry. •1529 SW Hamilton 
T errace, Po rtla nd . OR 97201. 

. . . .. . . . . ;·. a 

Inside· the: '" ~ .. : 
L-S8ociety"~·< .. . . . . . . . 

Space Futures 
Searching 
for Volunteers 

Tlw Span· Fi 11 un·-; Socic·t y ii. ial..i ng 
a no th1·1 tu111 for 1he IR·m·1 ! 111 add i1io 11 to 
o u r normal act i\ it) s uch as puhlic it\ tor 
thC' I l igh Frontil'r t1H)\'l'l11l'nl in th<' 
Philadelphia, P A, area, we are opening up 
two ne w endeavors fo r L-5 volunteers 
li\'ing in 1l1l' lk la\\'an· \ 'a llt-y and So111h 
.l<'l !>t'}' <l l (': t. 

Tlw t\\'O Ill'\\' project., a il' as lollm,·s: 

L-5 N <'\\':-.. ~ m ·t·m lwr I 979 



l11t· ;,pan· Fu1ures Socie ty is galht·iing 
\ Oluntt't'I '> \\'i 1h t•ngineeri ng U<1cki.;1onnth 
10 \\'Ol I.. 011 a low cost :.patt· !>La 1ion 
romp1i\l0d of d i~c1nk<l Spact' Shu lll<' 
1a111..,. P1i\'a1<: indus1 ry. sonw ' AS.\ 
officia l,, and the Sabre: Fo un<l:11io n haH' 
l'Xp11·,,<·d inwn.:s1 in a rinished proposal , 
1ha1 \\'(' a 1t· working on under tlw au!)pin·~ 
ol Ron S111oli11. Thost' intt' tl'Ml'd in 
joi ning a \•o luntter eng inct't g 1mq> lO 

fini-.h 1hi' pr oject wrill' 10 him a 1 
h11t·1 na lion a I Ideas. 1627 Sp1 un· ~1. Phi la . 
P.\ l!llO:t 

I Ill' ">pa< e Fu tures Sodt' t) i' aho 
lool..1ng Im \ olun1ee1:. to wrn I.. dowh \\ i1h 
1lw ~il11t· Fo11nda1ion on \ a t iou~ \ ol 11n1<'l'I 
projt'< h . 1 lw proj<'< is will lw a-. \ill it·d a' 
\\'ill ht• llll' ialt·n1' of lilt' volt1111t·t'1 ~ 

1ht•111wh1·'· Whal \\' l ' nt'l'd 1h1· 111 0~ 1 at<· 
pl'opk who wi II fi n ish a < hmt•n p1 oj1•t 1 
011< t' ri ll') \l:ll l. (Pk<tSl.' St:lld ft'\llllH'\ 10 
Rit h.11 d \\'. l~o\\'t'r'. Span· Fu 1tnt·, Sot it·1 y. 
:l0~1!l (~·dar "i1.. Phi la. PA 191 :! I. 

Space Activists 
in Iowa 

\\' h1·n llw gm·t•rnor of Io wa prm laiml'd 
.J11I ) 201h a~ "Spacl' Day." i t wa~ 1'11· 
c 11l111i11:11irn1 o l many effon :. and Ila• \lat 1 
ol 111:111) 111011'. The prodarna tio n ranw 
into h<'ing ch11• toa numlwrof ll'llt'I' ,en110 
llw gm t' I no r i nde pe ndl·111h ol o nl' 
Jllollll't .. \ ml a1 llw :.igni ng ct' ll' lllOll) a 
co111i11g1·111 of ' pat e acti\'i,1-. from Iowa 
C:ll\ .111<1 lll\'l<' lf lrlt't for !Ill' l it'l 1i111l'. 
I ht'll' \\'l' dl·1 idl'd 10 orgo111itl' a Ima I ,pace• 

at ti\ i,1 < luh \\'hich will hopdullv hl' 
chatl( 'll'd hy L-!'1. Anyo11C' in Iowa who 
wi,ht·, 10 joi n 11 ~ pl t·<1s1· \\' I i1e lo llll' al llw 
followi ng :uldtt·s,: 
;\ la11 I Ii< l..man 
708 20111 ~1 . 

\\'t•,1 D1·, ;\loi1w~. lo\\'a :1026.i 

Discounts for L-Sers 
I ht· I .-:1 ',111 it·1 \ <an no\\' 11111·1 a !W''• 

di'lllll lll o n 1;11 1t·111ab a nd hott'l 100111' in 
'l'\t'tal 111.1j01 ho1d < hai ri- . inc ll1di11g 
I lil1on. 11 ):111. ;\ l:n1 io11. Fai1111or11 . On1ni . 
R:idi"1111 .. 111d T o\\'11 & Co 111111 y I lotd,, 
Rodt'\\',1\ Inn,, Ramada 11111-.:ind l lo\\':11d 
Johmo11,. 0111· phon1· !'all \\'i ll lt'\t'l\l' a 
100111.inda1a1. al a 20°0 di,cm1111. 

1·01 lllOll' d l·lail, 1·ith1·1 \\I ill• lhl' 1.-:> 
~Klt'l\ , lli20 ~. Pail.. .\ H· .. 1111,011 . 
\111011.1. 8.i71!1. 01 ('a ll 1ht· F1 t·q111·111 
11,1\t'lt·•, Uuh c1·-r c 1 1011 IH'l' 11111111>1·1. 

800-:i27-8:188 (i11 Floi ida. :i0!"1-li72-2200J 
,1ml t11l·111 io11 1he L -!'"> Society. Yo11 1 I· l'C: 
111t·111h1·1\hip1:11d ll'ill hl0 Wlll i111111nli:ll l' IV. 
l.-:1 llll'llt ii(' I \ Oil h. p lt0(l\t'. 

Huntsville's Display a Hit! 

During 1ht· 1t·u·n1 I01h Anniversary of 
1he Apollo Lunar Landing. a serie of 
exhibits wt·re set up lo t :.pedal showing in 
1he Alabama Spact and Rocket Center. 
This oppor1t1ni1 y wa s used by the 
H umsville L.-5 Soci<·cy to exp lain 1he 
ronc-ep1s of space hahi1:11ion and sola r 
IXl \\'c r satcl li ws. 

T h<' accompanyin~ pictur(' shows Dr. 
Konrad Da nnenberg , L-5 Board Member, 
a nd mem lx·r Cai I Kon kcl holding a mcx:lcl 
or a ga llium a1:.t·11idt• \Cllat power sa1elli1e 
llSl'd in the d i~pl<t) . Piel Urt' \ or ha bi la t!>. 

hmai colo nic·s and P consu uccion w1·n· 
sel up, a long with a ::.Lac-I.. of l.-5 
mt•mbership forms. Thousand~ Of (()Uli\tS 
go 1hro ugh cht· Ccmer daily <1nd l ;,r111 g lad 
10 say che forms "sold 0U1" in a 111a11er of 
days. 

Ii was C'videnc that largc-:.calt' !>pan· 
act i\'iti t!> fire in the public'!> mind bas('d 
upon comments overheard near the 
display. The word is geuing aroundl 

Cflrl H. l\cmkt'I 
/J u11tw 1/le . .-liflbflmfl 

Or. Konrad /)(111111•11b<•1g ( left) and Carl Konkel at tlir l/ 1111t.n1i/lr Spa< e /)av 1•>;/11/111. 

L-5 Montreal 

1.-."i ;\lrnt111·al \\'o l\ fo1111n l a l till' 
l>l'gi 1111i11g of i\ lay 1979. 1 1 ~ p111 pmt· i, 10 ac 1 
a~ a , 001cli11:11i11g <t·1111·1 Im al l ch:1pll'I' 
tha t \\'i ll bt• lo111lt'd i11 1ht· g1t·: ll l'I Mo111u·a l 
mrn. i11dmli11g llu"t' organitl·d at 
;\( (111 l I l.'a (', f 0111 1111 i \'l'l\i lit·, , 

l .-5 ;\ 1 011111~11i1t11· 11th10 fu lfill ll ll' aim~ 

of 1 lw l .-:> ">o< 11·1' : pr 011101i11g ~pat t ' 

imlm11 ial i1a1io11 .tlld < olo11i1atio11 h~ 

oigani1.ing 11111ft·11·111 1·' · 1111·1·1i11g,, t'I<. 

l.-~1 ;\ lo 1111i·a l 
< o F1an~oi' Coa lli l'I 

IHl(i D11d1a111w 
01 t II l'lllOll l, Q t1 t•ht0

( 

Canada I 12\ ' I 1-1 I 

I .-;) ;\ lt11111 i·a I a i-1i· frn mi· a11 moi' dt· ;\I.ii 
l!J7!l. C:t·111· 'l't lio11 d1· la -.rn ii·1i· agi1a 
ro1111111· tt'llllt' dl' 1·om·di11;t1io11 pmn lllll\ 
< hapillt':. q1w :.t·1rn11 1111111(· dam la 1£·gion 
111io1111 poli1ai11e dl' i\ lomri·al. i111 l11a111 
n·11...: l' lt \Oil' cit· formatio n dan 't'' q11a111· 
1111i\l·1,i1i·,, 

L.-:1 ;\ lonui~tl t•n11·11d pom,11i\11' k, b111, 
dt• l.1 \II( ii0 ll'·lllloll'. l(lll' l''l tit• (llOlllOll\Oil 
l'iml11,11 i.tli..;11im1 1·1 la 1 o lo11i,a1ion tit• 
l'l''Palt'. p:11 dt·, t 011fi·tl'llll''· ,l·mi11ai11·'· 
ll'lll Olllll' \ \Ocial1·:.. l ' I<. 
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Dear Space Activist, 
·mt' 1980 p1esidmlial mmpaign is 

stani ng to rol I. Wt• h:n-t• owt a year before 
the dcc1ion. amt now i!> th<: 1im{' LO make 
the New . pace P1ograma 11a1ional issue. It 
nt't'dn't be H'I y hard 1ocom incecandidatc 
to sia tc 1heir p<hiiion. ,\ number of 
prdimim11\, i11fmma1ion-ch()(ked le11er<; 
followt·d b\ plantt•d qm'!>liom·n a1 
candidatt' talks migh1 do the 11 ick. Aficr 
all. L-5 ha!> chap1<•1 all over 1he counlr) 
induding kc·y < iiit•,: L os. :\ngclcs. 
Hou,1cm. San Fran< i..co. S<·a11k. P hoenix. 
Philadt' lphia. &!>ton. t'I<. ju~1 imagine a 
randidatt' bt'Coming awan· 1hat in C\ cry 
o ne of 1h<'s<· ci t il'~ (and n10rl') 1lrt·1t art• 
people pmhing Im till' 1<'w Span· 
P rogram! 

Thl' lln ited a tio ns t•w M()on Trea l )' 
wi ll mak<' 1ht• 1x·1f1·< t veh ic le for us. 
Cri1ici1i 11g tlw C:ai t<'t Admini~1r:11ion's 
foreig11 policy i~ all 1he rage among 
Presideniial ho pefuls now, a nd if we can 
con vince o ne to m a ke a media splash by 
condemn ing 1he New Moo11 Trea1y. we 
will have m adl' a n imporn1111 s1ep o n 1hc 
way LO L-5 I 

\\'i1h 1lw lwlp of 11a1ional diH·< 101' Phi l 
Ch<rpman and Fr ic D1<·x k1 , a g1oup of l.-
5e1 !> in 1ht' Bo,1on a1ea haH' bec·n 
hrai11~1m1ning on " ·ha1 ac1ion 10 1ake 10 
make the i'\ew ~pac<• P1o~mm an is~ue in 
the 1980 rnmpaign. l'wo ol ou1 mo~1 

ddinitl' idt·a!>. 11·m•1, 10 randid<11e, a nd 
planll'd que 1ion\. ha\'l' ahmdy b1·c·11 
memioned. 01h<'t po~'ibi l i1ic·' include: 
p1ess 1l'lt'a:.l'~. P ublic Sc·rvict An nouncc­
me11 t ~. hump<'1 ,1ic kt•t ~. hu 1tons. :.hon 
(two pagt' ) pci-i 1io11 papl'I~. talk ,hows. 
posters. a 11d worki ng wi 1 h 01 ht·1 i n1t·restt'd 
group~ e.g. tht· /\ IAi\. Wt· are now geari ng 
up fo1 a<1 io 11. 

Bu i 1•ven if we do all of 1hc·,c· thinp;, here. 
we wi ll 11oi \llC cn·d if ilwy happ1·11 onl)' in 
Bos1011. Wl' m·1·cl ilw h1•lp of o ther L -!iC'rs. 
particula rly thl' Ion. I < hapH·r~. It i, crucial 
that rnndiclatei. n·ct·iw kun' 011 'pan• 
ii.~ue11 lwm all <wer the coun 11y. Equall> 
oucial i~ 1ha1 p la111ed quc•,lions on space 
is~ue' co1111· up a1 (;111d ida u·, :\ll'C'I i ng, in 

as nrn 1n plact'' "' po"ibll'. 
Thi!> < ould b<.· llw mos1 l''<ci 1 ing and 

imprn1an1 p1oje<1 L -;-><'1' ha\'t'e\e1 worked 
on! \\'t· urgt• )Oll IO h1ing 1hc•<;e idt•as upa1 
you1 m·x1 lo<al L -5 nwcting. P lease look 
on-1 our li,1of1><>,,ihlnu 1ivi1ic•s. add some 
of yom own, am! comidt'r whic'h ont'' your 
g roup can do. \\'1it<· tom(< o nw al 518 
P u111am Aw. 119. Camhridgt ~ IA 02 139) 
a nd lt-1 u1> know of yot11 pla 11!>. H we a II pu 11 
tOgl·ther. 1 hi~ dee 1 ic111 wi II Ill' a o 11< ia I o n c> 
for thl' fu 1uH' of 1lw c·w Span• Progn1m! 

Rt'a< h lor 1he Stars! 
Christ111P Pt'lnso11 
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Help Needed 
for Ohio L-5 

Due to Lime cons1ra ints a nd changes in 
m y persona l life, I have been u nabll' 10 do 
a n y work o n the o rganiz.ing of 0 1110 L-5 
since the beginning of p r ing 1979. Nor do 
1 see a lifting of those tim e constraints for 
a t least a no ther 2 years. Therefore, I am 
sorry to say. I canno1organ iLean 0 1110 L-
5 chapter. 

1 d o urge a n y O hio L -5 mem bers w ho 
have the 1i m e, to try and do wha1 I was no1 
able to. If I can help at a ll p lease con1ac1 me 
a t the address belo w. 

I wo uld like to than k Natio na l L -5 for 
the he lp they gave me. and to the loca l 
cha pters, especia ll y H o us1o n L -5, for 
sending m e copies of their newsle 11e rs. 

Ohio can be a d ri1•ing fo rce hd1ind the 
huma niza1io n of space. as well we s ho uld 
be. Afte r a ll. our s1a te produced tht• fi rst 
ma n o n the Moon . W t• haw a rcpu1at io n 10 
uphold! 

Steven Siem 
570 Fa1r/11/l Dr. 

Akron. OH NJ/J 

. . . . . . . , 

Lette~ .·· ·:-~ 

A~ a way 10 quickly p1omme 1lw 
dcvelopmen1 o f i.pare. how about 01 biia l 
fission power i.la tio ns? Based 0 11 a prov('ll 
1echnology. there wou ld be no ques1ions a~ 
w po temia l o r u11 foresecn d ifficuhies. 
With 1he e xceptio n of the ac1ua l miningof 
o re, o r 1he e x1ractio n o f small amou nt~ o f 
wani um a nd or 1horium from 01ht·1 ort's, 
1he en Lire p roccs:. ingancl use cyckcould lw 
p laced in orbit, removing a ll 1hc various 
dangers of mdtdowns. was1c reprocessing 
a nd stor.1gt', etc .. from 1he e nd user:. of 
energy on Ear1h. Proces~ing facili1 ir' and 
power plan1scou ld bl' built ming luna1 or 
as1eroiclal ·rcsources: 'f><'lll fud 1f>d~ could 
be reprocessed 10 t'Xtrac1 uran ium and 
p lutoniu m; breeder reacto1srould bt• built . 
far from the hazards of 1errorism. thcfl and 
accidental contamination (and of p101es­
tors). to extend the supply o f usable fosion 
fuel:.; Lhe u h im alf' was1e:. could he 
d isposed o f in manydirec1ion:. (high orbit. 
solar escape trajec101 y. Earih-Moon 01 
. u n -Eari h Trojan poin1s) or <'Vl'll be used 
in fu ri her power generatio n . 

T he to1a l amount o f u rnnium needed 
would be sm a ll a l fi1st: tra nsport capa hil i-
1y could he expa ndt·d as necessary. The 
well-known regulat0ry delays o n . Eanh 

could be largely bypassed in an l'nviron­
me111 where 1here is no ecology to damage 
in any fashion or local residents 10 harm. 

As a long-term solution to the energy 
problem. of cour e. this is by no ml·am 
complete; fission is s1ill a finite i.ource. But 
i1 m igh1 provide a m id-term solution to 
publil arcepiance of bo1h nuclear po\\'er 
and space colon i1.a tion. And once 1hc 
manufanuring rnpabi li1y is in plan· ... 

].II' . Bram·. Ill 
Roch I/ ill. CT 

I 'p1111e1 in disbdid ;11 th<' ~11gg1·,tio11 
1 hat 111a tl'I ia I wea It h I ron1 'P"l t' \\'i 11. h) 
i1~dt. t·nd wa1 a 11d civi l u n rt:.1 (" \\'t·alth: 
rl 1t• S il(X'I' Weapon." L-5 News .J u l) 1979). 

1 low d<x·, i\l ickr i\ lt \\' ill iam' p1opo\1' 
di~ t rihu 1 i 11g 1ha1 wea lth to tlw \\'01ltl\ 
poor? \Vm lthy na tions <•rt Llw orw' Ll wt 
1,·i II ac qui rt· tlit· trrmC'ndou:. l\Ta Ith ol 
'l><ICt' , and it\ l udiuo11~ to think 1h1·1 'ti 
hand ow1an>1hing mon· than a fl-1,· tokt·n 
< 111111h' 10 1lw impowr ished 11;11 io11' 
wi1hout a fight. 11·., no1 tha1 p1•opl(' a1t· 
"j11'I IX' l\C'l'it'." hu1 rathe1 tha1 tht·\ .11<· 

grt•Pdy. G11·ed has had great '""·ival \aim· 
1h1011ghou1 hi,tory: ii':. m·arl} im(><h,ibk 
to ,uppll':.l> onl'\ a11ce,1ral lw1 itagc· and 
"": " I haH· all 1h<' w<"ahh I n<'ed - hl'H' 
1()u «In haH· the 1e,t. ·· 

ru 1· li1nina1t• w.11 \\ill tdkt• .• 
l1111clamc·111al change in human 11a11111· 
it'l·lf. f1om a ~dli'h a11itude of "gl'I .. 10 a 
Im ing aui111cle of "giH·." l ' lllil 1ha1 
hap1x·m. all tlw wealth in the u11iw1,<· will 
1w1 \IO(> the figh1i ng. 

R1·a< h for thl' "~"'an~ 1,·ay! 

.\licluu·l .·I. !'1'11:::.ori 
Nort/irid.1!,<'. (.', I 

Color 
Posters: 
Bernal Sphere 
Interior S2.00 

Bernal Sphere 
Exterior $2.00 

Pioneer XI in the 
Rings of Saturn 
Adolph Schaller 
(above) $3.00 

Membership Services 
L-5 Society 
1620 N. Park Ave. 
Tucson. AZ 85719 

Give a gift 
membership 
in the 
L-5 Society 
$20.00 

L-5 New:,. No\'l'mh1·1 1979 


