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by Art Dula 

The .\ gH'l'llll'lll CoH·111i11g thl· .\ cti\i-
111·, of Stall'' on till' ;\loon and 01h1·1 
C:dc .. tial Bodit''> (";\loon l"mu~ " ) \,·a~ 

introduled in Llw l l11ited Nation Commit· 
tee for ilw Pl'a<t'l1d l st· o l Outc1 Space 
("COPl rOS" ) b" lhc t · .. S.R. in 1971.011 
Juh 3. 1979 a <ompromi~t· diafl comp1i­
'i11g an in11oduc 1 ion and 21 ai ti< It·, pa~wd 
COPl10S by con~cnsus and\, ... , ,1·111 to ilw 
Gl·neral A'>Sl'mhly fo1 adoption. Tht' 
l\ loon TH'Lll)' i~ t'a'ii ly ilw mml (;11 lt'aching 
international ag1t•t·mcnt t'\'l'l w1 iuen. If 
ratified b\ till' l ' nited Stall''· tlw :\loon 
l"rt•aty's p10\i,ions will con11ol tlw 

aci i\ities of ilw United Statt',, a' \\'di as 
1ho~c of a II ll .S. < i 1 i tens and m ga n i1C11 ion~. 
llCll onl\ Oil lht• i\10011. hul ;tl ,11 oll t'\'t'l\ 
c dn11al b(l(I\ i11 1ht· o;ol.11 '"11·1n otlw1 
than Earth alld ill the 1raj1•e1rn it·~ a1ound 
and bctween tlwm. It is ho1nbook la\,· that 
any l '. . . law 01 1 q~11 la1ioll crn llnt\ t'ninga 
ratified treaty i'> void. Thu~ pla11nrr'i who 
hope to exploi1 'pace 1c~ou1<e' comnw1 · 
< ial h fo1 pmfi1 1hrough the fit•t.• cn1erpri'>t' 
'Y'lcm would Ix: wdl ad\ ised 10 ,tudy thi~ 
Moon Treaty nucfully and de11•1 mint• if i1~ 
adoption wou ld be in the be~ L in 1 rrcst~ of 
1ht.• United S1<11t', and iht· frtl' \\'Oriel. 

The Re cut• and Return .\ g1t•emcn1. till' 
1972 Liability Con \'e111ion. tht• 1976 
Registration C.on\'cntion. and thl' i\ loon 
r rcaty grt'\' 0 111 of tht• "Treaty of 
Principle~ Gowrning the Anivitie of 
State:. in the [xploration and t l\c of Oute1 

pat-e Including the i\ loon and Otht'l 
Celestial Bodi<'s" ("Treat} of Principles" ). 
which the t i.s. ralificd in 1967. By 1979 
over I 00 coun 11 ics had bo und themselves 
10 abide by the "Treaty of P1 incipll's." 

The hi:.tOl) of the Treat> of Principle' 
dt•mon tratc5 tht• basic conflict that exi\ts 
between thl' communist and capitali:.t 
philosophies concerning 1lw cxploi1a1io n 
of space resources. As in1rod11ced by the 
LT.S.S.R. in 1962. the Treaty of P rinciple:. 

fm bad frn• t'nll' I p1 i,e in <,pact'. rtw Sm it•t 
\ il'\' wa:. that onl) '> latt' '> ,hmdd be 
p1·1mi11cd 10 \'ll!f<tgl' in spa<t' ac1i,i1it'!>. 
Af1<·r llw LI .S. moo1td 1his SO\ it·t t"ffcm by 
< hat1l'ri11g the C:ommunicaliom Sa.idlitt· 
Corporation . a comprnmi,1· 1t•,olution 
P•"wd tht• t '.:'\ . and wa:. latifit•d I)\' thl' 
l ' .. <, . Thi:. compHnni:.i: t''> tabli ,lwd ~igni · 

fin1111barrit·1,I<>1 ht· en11 y of ft t•t• t·n1t·rp1 iM· 

If ratified by the United 
States, the Moon Treaty's 
provisions will control the 
activities of the United States, 
as well as those of all U.S. 
citizens and organizations, not 
only on the Moon, but also on 
every celestial body in the solar 
system other than Earth .. . 

into ~pact• \l'ntlllt''>. ,\ 5 ratifinl. lhl' rre'..tt~ 
of Principk~ rt·quirc:. 1ha1 a ll lf.S. '>pact· 
ac iivi1ics. public 0 1 pri\·a1<·. ht· <111t horil('(I 
and con1i1111ingly .,upi:rvi!tt·d hv the ll.S. 
go\'ernmeni and that the l 1.S. gO\cmmcnL 
bt·a1 unlimitt'<I international liabilit~ fo1 
damage ra11~ed by 'uch venlllll''>. Despi1e 
it!> drawback!t. 1h1· Trea1y o f P1inciples 
l'Xpressly mention~ 1hr Moon in St'\'era l 
a11icles and thu~ de<1rly establi!>ht·s a legal 
mde1 for tht• :\loon that i' pall of the 
pm it i\(~ federa l law of the l ' nitnl late:.. 

S ummary of the Moon Treaty 
The Moon Treaty is vague. lengthy a nd 

complex. :O. lan' of its critical it·rm, arc not 
\\'ell defined. fhc language of iti. mosr 
impo11an1 a11idt·~ clo ely parnllt'I .,imilar 
language in the 1970 UN 1 e~olution on tht' 
d rl'p seabed and the draft law of 1he sea 
1rca1y. The nitical articles p10\·idc 1ha1: 

Part I 

I. nw treal\ applic, lO a ll cdcstial 
bcxlie~ in iht• ~olar '' ~tl'm l'Xcl11ding tlw 
Eaith. 

2. All C'l'k~ 1ial bod ies a nd tlwi1 na1urnl 
ll' 'Olllt t'' ;tl\' till' "< Ollllll<l ll ft1 ·1 itagl' of 
111.111 I.. i ntl." 

:$. ~o cdt·.,tial boch i'> .,ubjl·ct to 
na1io11al appropriation h) all) ( laim or 
'OH01eignt). by nwans of u~t·m ouupa1ion 
()I hy Olhl'l 111l'<l ll \. 

I. .\11 i1111·111a1io11al 1q!:il11t• 1111"1 hen· 
1.1 hi j,Jit'd 111 go\t'I n tlw ' ' "'ploit.lt ion o f 

natural ll')Olllct'' on 01 dt•1iH0d from 
cdt·,tial bodit•., bdo1e thest· 1t'">111ct•:. arl' 
l'XpJo i tl'd f OI 01 ht•r than ~( i(' lll ii ic pur· 
post•\. 

5. Nl'ither tilt' \lit face !IOI ,ulhw lace of 
am tt•k)tial boch non1n} pa11 thl'tcof rnn 
hl'< omt· the pt op<'r I) of a ny '>!alt'. cm pora· 
tion or prin111• pt·t~on. 

Nt•i 1ht·r the l\ loon Trt'aty no r any 01ht•r 
authority ddin1·., thl' tt-rm' 00 H'k)1ia l 
hrnh " <llld " 11a1111al l<',Otlln·, .. "'th<·' att· 
11"·d Ill llll' 11\'<ll\ , 

" E xploitation" vs. "Use" or 
Natural R e o urccs 

One l't'aso11 c on~t·nsu-, \\' <I' 1 t·a< ht·d 
d111 ing llw 1979 CO Pl 'O\ ,<·"ion,, ... , 1ha1 
tht• <,m i<'t l ' 111on <1«<·p1l'd .1 R1 <11ilia11 
fo111111la1ion of 1he treat\·, " common 
her i1age" la ngm1gt'. This la11g11ag<' is now 
in 1\11 idc XI of th t· 1rca1y: 

"The Moon and i1~ natu1al rt·,0111u· art' 
thr <Ommon ht•r itage of mankind, which 
finds its expl{'\'>ion in the prm i,ion~ or 
1hi' anicle and in par1ic11lai in paragraph 
5 of 1his a rticle." 

Paragraph 5 of Article XI rt'q11i1e!> the 
establi)hment of an imernational regime. 
prc,umably \ ia a ~cond tH'aty. befo1e 
t'"'ploitation of nalural l'C'>Olll<t'~ from 
~pace becomes fca!tiblc: 

"S1a1es par I)' to 1his agre1·mc111 hereby· 
undertake to c~tab lish an i11temat1onal 



regime. including app1op1 iate procedures. 
to gmwrn tlu' exp/01tat1011 of the 1wt11ral 

re.1011rrt'.1 of thr .\100111H .we h t''l:fJlo1tatio11 
i ~about to brc 0111(' I {'(I Hblr. rh i .. pt O\' i\ion 
i.hall b(' implcmcntt•d in acco1d \\'ith 
Article X \'Ill of thi'> agwt•nwnt ( \1·hich :.et~ 
up a 1 ime tahlt• a nd nwchani~m for 
gentra1 in~ t IH' 1 ('gi mt•)." (<·mpha'>i., acid eel) 

Con~{'thll'> \1'a' a 1,0 t'll<CHll ag1·d in 1979 

\\'hen a number of 1hi1d wo1 Id countries 
dropp<:d 1hl'i1 insiswnce upon imposing a 
total moratorwm on all use of space 
na tural 1e!tou1ce!t p<'nding establishment 
of an inw1national regime LO govern 
exploitation of :.ud1 11·,ourn•s. 

Tht Llnit l·cl Stall''>, tl11011gh Nt•il Hmcn · 
ball. NASA'~ Gt•n e1al Counsel and chief 

.S. 1 1·p1 e~t·n1a1iw w CO Pl 'OS. made a 
numb1:r of unilatt·ral .,1a11·m<·11t\ ddining 
the l 1nitecl States' intl·rpn·ta tion ol '>t'\'(·ral 
part5 uf thl' Moon Treaty. Two or thtsc 
~ta temt•n t' '><'t'lll int1:nded to contradict the 
dt·a1 languagt· o f tht• m·aty rtgarding 
exploitation o r spac t' nat 111 a I n·.,oun c~: 

I. "The d1af1 ag1t·t·1m·n1-and I am 
pa11ic11latly pleawcl about thi,, a\ a 
nwmber of tlw 1 ational ,\ c1011a111 ic, and 
Span· Adminil>llation (Ni\SA )-as pan of 
the comp10mi.,1: madl' h~ man} ddt•ga­
tion.,, plan•., no mo1atrn ium upon thl' 
t·xploi1a1ion of thl' na1111al tt''>otllH''> 0 11 
cekstial bod it' '>. pt•ndi ng 1h1·1•,1abli,f1111{'11I 
or an illlt'tna1ional ll'gtn1l'. rhi<; p<·tmih 
ordt·th a11t·mph w t•,iabli'h 1ha1 'uch 
t·xploi1<111on ·~ 1n lac t ka.,1bll' and 
piactirnbk. I)) mat..ing po"ibll' 1·xpl'1i­
mt1Hal lx·ginning'>. 1h1·n. pilot 01w1a1iom. 
a procc.s., b) which \\'l' lwlil'H' \\'('can leai n 
if it \1·ill h(' p1ac1irnhl1· and ft·a.,ible to 

l'Xploit tilt' mi11l'tal lt''>Olll"Cl'' of ~uch 
cdt"'>lial bodie~." 

The Moon Treaty is vague, 
lengthy and complex. Many of 
its critical terms are n ot well 
defined. 

2. " \ \'t• aho nolt' \\ ith ,;11i.,fonion that 

At tick XI. paragraph 8. h} 1('({'11 ing 10 
At ticll' \11. paiag1aph 2, mak<''> it dea1 1ha1 
thl' 1igh1 to collt·<t ,;implt·'> of natuial 
tt'~out<t''> i, not inhinged upon and 1ha1 
lfll'le i'> 110 limil I<> tfW I ighl of '>lall'\

0 

pat lit"> 
10 utili1c•, in tlw co111,t• of <;<i1•n1ific 
imc·,1igc11io11• .. '11rh q11a111iti1·, ol 1h1ht' 
na1111;1l 11·"n11ct•, found on cdl·'>iial hodit·, 
.. , all' app1op1 ial(' 101 '11pp011 or tht'ir 
mi~~ion~. 

;\It. I low11h,1ll ', ,1:111'111t·111' \\Tit' 1101 
(Oflll<ldit1t•d. !'ht•\ fo1111 a p,111 or lht· 
t1t•atl'\ hi,1111 \ . 

Tht' clt•ar la11guag1· in i\11i111· \'I of 1ht· 
i\loon T1 t'al npt·< ifically pt'rmit<; ~c i e11 1 ific 
"u:.<·" or lunar lt'MHllC<''>. C:Oll\'('I :.el)'. 
l'quall) dl'at languag<· in Articlt· XI '>tall.'' 

'.l 

1 hat hefon· "ex ploi ta 1 io11" of 1 ho'>t' 1 <'· 
~011rces io; ff'a~ible. a 111·w i111t·1rn11io11al 
legal regime mu~I bt' negotiatl'cl. The tl.S. 
position contradict~ 1hi ~ m·at) language• 
b y stating that 1he Moon TH·at) pla<t''> " no 
moratorium on the exploi1atio11 of tlw 
natural resource., of llw i\10011. fll'nding 
es1ablishme111 or an imernational •q;:-imt'." 

\\'hile the meaning of th<' f1t•at\
0

!> 1e1m., 

In addition to limiting the 
"u se" and for biddin g the 
"exploi tation" of n atu ra l 
resources from space, the M oon 
Treaty goes to great lengths to 
deny any possible legal entity 
the capacity of ownin g any part 
of these resources. 

could pro\'idt< gri.,1 for tlw 111ill,oftlw ll.S. 
Fcder~tl C:mnb rm yt·ai~. i1 i'<kat that th(' 
i\ l oon Treaty \t't' no mmatrn ium on 
\rlPll/1fi< c ollec llOll Ill t'\f1r111111•11ta/ "'''of 
lunar IC!>OUfC'e~. r ht• 

0

l 1t'lll) aho '>f>t'< ifi· 
<alh allO\\'l>'>lall:'l> IO ll'>l0 l1111ai 1t·.,m11<t'' to 
i.uppo11 tlwi1 mi"ion\ in 1lw <CHll'>t' of 
.. ,cicmific ill\e~1iga1ion~... The i\loon 
Treat} dc>e\ n ot spccifiral l} mt•tllion 
"commrrcinl" u:.t• of lu11a1 lt''>Olll«''> 01 
"usr for prof1t"exctp1 imofa1 a'> it 1t•quiH·s 
that an in1nna1ional 1egimc bn·,1ahli'>lwd 
to co1111ol ltmai H''>Olll<t'' pt irn to 1lwi1 
t•xploital ion." Tht• difrt•1t•m l' l>t·1 w(•t•11 1 hl' 
"explo itation " and "11\t" of lu11a1 ll'­

,ource, i, nitical. ,\ «otding to Black ''> 

Law Dictio n ary. "Exploi1a1 ion " i': 
"The act or pion·~~ of exploiting, 

making use of, or working up. uti liwtion 
by. application o l indll', tty . aigunwnt. 01 

othrr 111n111s of ltlrning to flcr1111111. a~ tht' 
C'xploitatio n of a mine 01 a lmt'\t." State 
Fina n ce Co. "· Hamach er, 17 P. 2d 610. 
613. (cmpha~i~ adckd); 

while "U)('" i:.: 

"To makC' use of. of <Cl ll\'l't t 10 01w\ 
'>en·iu·5. 10 arnil om··., wlf ol. IO t·mplO} ... 

H opkins'" H oward. 99 • . \\'. 2tl 8 10. 812. 
Thus. exploitation i!> me "111t 1wtl 10 

accoum." i.e. commercial 11'><' that H''> llll' 
111 ;1 /110{1/ ace 111i11g to tilt' '"l'I. I he lt.1111!'· 
\1·111k of till' ll'gal H·ginw 10111111101 t''plrn­
tation of ,pa< t· tt•,0111< 1•, would lw l.11cl 11111 
h\ ;t " l AI\\ Of Ot1lt'I ~p.1((,'' (()llft'lt'll(t', 

\1hich pa1allt•I, W\t't,il " l ~ t\\' 11l 1h1· \1·.i" 
( 111111·11·11< "' hdd O\l I lht' p:t'l tlt-c.1d1'. I h1· 
fi1,1 '-ll<h co11f1·11·11u· i- ,, •• lrn 1!182. I ht• 
l '. \.S.R. l101,ofk1cd to hc1,1 tlw1111111'1t'll<t' 
ill ;\f()\10\\'. 

Pro perty Rig hts in Lunar 
Natura l R esources 

111 addition to li111i1ing th l' "u,1•" and 
forbidding ilw "<'xploita1in11" of 11a1111 :il 

reso\llC'l'~ from ~parl'. tlw Moon TH·<tt)' 

g<><'~ to g1eat lc11gth to deny any f)()'>~ible 
It-gal 1·111i1\' thC' rap<1ci1y or owning all} 
part of tht'se 1e,ourccs. 

Art ick X I, Section 3 ~tail's: 
.. either the :.u1 ract nor the sub!tlll fact' 

of tilt' Moon nor any part thereof or na 1 u1 al 
t l'\Ou1ce'> 111 place hall becomt' thl' 
pl open) or an} Slate. internal ion a I. 
intl't go\'et nmtntal 01 non gm c·1 nmt•ntal 
org;rni1a1ion. national organiLation 01 
nongo,ernmemal emi1y or or a n y natuml 
person.'' (emphasis added) 

On ,\pt ii 19. 1973 the U .. 1epH">l'ntatiH· 
10 the COPLIOS legal 'tubrnmmitl<' t' 
uni h11cra lly comradicted the cleat mean­
ing of thf' wo1ds "in placl'" ap1:x-aring in an 
tatlic·r \\' OI king draft of tht· i\loon Ttt:at}': 

"1\\ is apparen1 from the 1cx1. thi\ 
\\'C) I king papc·1 t·xcludes 1Jw conn•pt of a 
prl·- 1 q~ illll' moiatn1i11m. Rl'f1·11·11n·, to thl· 
wo1tb "i11 plan·" i11 rlwfir~1 '{'nt<•nc1·11f illt' 
pamgraph ... make this c ll'at. l\ lrnt• 
pa11icularly, the word~ "in plact" ... art· 
i111t·11Clt•d to indiraLl' that tht· prohibi1ic111 
agai1ht a~n·rt<Hion ()f prop<'t l) 1 ig h1., 
would not apply to natural tl'hOUICt'S cmn• 
1educed to p<N><',.,ion through t•xploiiaticm 
ci1he1 i11 the pre·r<'gime period 01. ~ubjec1 
to tlu: 111le' and procedures that a tl•gim1: 
wou ld< Olhlitull'. follo\\'ing l'Stablishmt•nt 
or the 1eginlt'.'

0 

rtww ,1;11emt·n1s b) the Ll nited . tall'' 
d1e\1' n o rt''>ponse. and thi~ -.ilence i'> a pat 1 
of thl' hi,tory of the u-eaL\'. 

R a tification 
C:OPl'O. agrt•td in Juh . b) «>ll'>t'll'>ll\, 

to '>tnd the :\loon Treat) 10 1he l lnitt•d 
Natiom Gt'net<il Ass<·mbly. \\' hich con· 
\'t•ned in mid-St'ptt·mbc· r. The Gent'ral 
A~wmhly ha~ approved tlw Lunar T1ca1y 
and Int'> opened it for signall111· by ~late\. 
Fm thl' ne<'lt} 10 be lega lly dfl'ctivt· in tht• 
Unitl'd Stall''>. th(' U.S. mus1 !>ign Lhe 11·1:;11y 
and tilt' Sc·11a1t· mus t alkist· and lOllM' tll IO 

i1 by a two-third~ majority. 
II tlw St·1iate fails to ratify the 1\10011 

l't l'al}. it do1::.1101 bt·coml' posit i\'C Jaw in 
the l ' ni 1ed Stall'~. Oe~pite th i~ fart. signi ng 
tlH' tll·a1y ignifies thl' admini:.11atio11·., 
intt•nt to acH·pt. and p1e~umabl} abide b). 
the I 11·;1t} \ te1ms. Thi:. intent \\'ill 
influl'nH' gmcrnmcntal fJOliC\ \\'ith tcg;ncl 
to the gm ernmem's au1ho1 iration of \pa«· 
H'"llll<t' exploitation by l l .. . indmtl\ . 
Re<amt· ;'\.\ .. \ ha~ a monopoh 011 'IM<l' 

11ampo1 tat ion. the praoirnl re,uh' of tlw 
l'.S.', \igning the ;\loon rtt"dl~ could be· 
ju,1 a, far-rtac hing a' the t'Hl'ch of the· 
11e;1t\ \ 101 mal 1a1ifica1ion . 

To bt• <011ti1111n/. 

Tiii' St'llfl/t• 111fl\' ""'" 011 the /no/WM'd 
Trt'MV 111 rf/rly fl .\ }a1111ary. }'011 urn wr1/1• 

to """ r Sf'lwtor to rx /nrss your r•into.1 at t hr 
follmt1111g flddrf'ss: 

( ' .S. St•11t1tr 

ll' ashi11glo11. n.c. 20510 



oxholes 
or 

Beetle Bailey in Orbit 

by H . Keith H enson 
Few peo ple reali1e tht· extent o f the 

milita ry invoh·ement in space. Besides the 
well -kn o wn s p y sa te llites. milit a ry 
communicatio n and navigatio n d epend o n 
satellites. At any given time. over a billion 
dollars wonh of U.S. hardware is ci rcling 
tht• Earth. The defense of this stuff which 
ha' become \•ita l to the military has a lo t of 
people worried . T o date. very little ha5 
been done about these worries beca usr 
thc·re have been no rea ll y good ideas of how 
to defend an ything in space. (An 
operatio nal defin itio n of "good" is a 

Six feet of common dirt 
around the sensitive parts of a 
spy satellite would make it 
immensely harder to put out of 
action . .. 

poslll\'e cost benefit ra tio. i.e. do wr get 
more out of it than it cost. i\lili tary 
acti vities arc as comtra incd by eco nomicl> 
as anything el c.) 

Given the array of possible- amisatellit r 
weapons. shrapnel , l a~r• ~. particle beams, 
ord inary hig h explm ives a nd nuclct11 
bomb~. wha t defen:.e mcthcxls wo uld work 
for all o r them? Th(' obvious method 
would be the space fo xhole or bunker. ix 
fee t of common dirt around the sensiti ve 
parts of a spy sa telliw would makC' it 
immensely hardC'r to put o ut o f action by 

an y or these weapons. f hr p roblem is tha t 
a 6-foot shell of din a round an o bject the 
si1(' of a shuule bay would weigh a ro und 
1000 to ns. Boo:.1ing 1hi ~ rnud1 m a)) into 
orbit would rt•quire a bo ut 70 shuttlt· 
launches and wo uld cost about 2 bi Il ion 
dolla rs. 

The advantage~ of armoring :.a td litrs 
a re so great that it might be wo nh"•hi lc 
even at this cost. Pu11ing things in holes or 
under the sea whe1e they are hard to knock 
out has a nonaggre:.sive image. (Why 
bother if you are going to s trike firM?) The 
alternate responsr 10 antisa tcllitt wtapons 
is to threaten the o the1 ~i de'ssa te llite~ with 
your o wn weapons. Those of you who read 
Aviation Week and Space T echnolog y 

know that this is the palh Lhe U .. is 
curren tly taking. This approach has Ii Hie 
to recommend it. especially s ince the 
differences between the U.S. and lJ.S.S. R. 
sp y sa tellites would make an exchange 
much more costly to the U.S. Our satellites 
are large, expensive, and long lived. The 
USSR tends to launch , o n need. much 
smaller a nd shorter lived satellites and , 
unlike Lhe U.S .. keeps a ready reserve. 

The use of extraterrestrial ma terials has 
not (to m y knowledge anyway) been 
seriou s ly co n s ide red fo r mi'litary 
applic-.uions. It is prelly ob" io us tha t if a 
methcxl were ;wailable 10 get Lhou:.ands o f 
tons of dirt to the orbits used for spy 
satellites. a ready market would exist. As a 
g uess. the military might be willing 10 pay 
2 or 3 bi ll ion for 3-'1 parking garages in 
orbit for its spy satellites, a nd perhap~ ha lf 
or that to armor its communica tion and 
navigation satellites. If Lhi ~ is a good g uess, 

The Earth and the Moon are 
not the only sources of dirt in 
the solar system. We have run 
our remote fingers through the 
sands of Mars and photo­
graphed the regolith of Deimos. 

then the mi li ta ry ma rket is th<.' nC'xt largest, 
a ft er sola r po wer sa te llites (S PS) . 
Furthermore, the ma terial needs l itt le or 
no proce s ing LO be useful. 

h 's a lo ng wa) from milit;try space 
bunkers to what we a re reall y intt l('Stl'CI in , 
the huma n habita tion of space. but o tht r 
than the SPS project, the spac<' hllnkers are 
the onl y other c:xtraterre trial re~ources 

project that might be economically 
justifia ble. Extra terrestrial resour((•s are, 
as we wel l know. the kty to space 



Above: The surface of Deimos photographed by Viking Orbitor 2. A layer of dust makes 
the surface appear smoother than the other Martian Moon Photos. Solar sails could 
transport regolith from Deimos at rates of 100-200 tons per month. 
Insert: A computer-generated picture of Deimos from a pair of images taken by Viking 
Orbiter 1. 

habirn1io n. 
A 3 or 4 billion market. large a~ 1his is, 

docs not necessarily lead 10 an o· till· 
siyk space d C've lopmenl (ahhough iL 
wo uld help if.for example. an SPS projec1 
w('re in the works). The Moon ha~,. mass 
driver co t estimates arc in 1he range of 
1hree times the total marke t. 

The Earth and the ~loon arc no11ht·onl y 
known sou ices of din in the o la r S) stem . 
We have run o ur remo te finger~ th1 o ugh 
the sands of Mars and photog1aphed 1ht• 
regolith of Deimos (the large1 of 1he two 
Manian moons). In the comex1 of solflr 
sa ils . Deimos may be one of the mos1 

accessible objects in 1he sola1 system. Trip 
times for light sails would average four 
months on thr outbound leg and a year on 
the inbound leg. Sail production rates of 
o ne per month would s ian returning 
ma terial a t a ra te of 100 tons pe r month . A~ 
the sails beg in to be 1 cu~cd . a bo ut a year 
a nd a half la 1e1. the rJI(' wo uld go up to 200 
tons per mo nth . Thi~son of thing could go 
on for a lo ng time before we took a 
no ticeable bite o u1 of Deimos. 

What would be nreded fo 1 this projec1 
would be a solar sail p1oduc1ion facility, 
rcmo1ely-oper.11c·d rarpe1 swcc1x·r. a 
remote launch do< king 111g 10 move bags 

-

of rcgolith from the surface of Dcimo~ to 

atwchme111 with the light ~ ii . and 1hc 
kind of mission control we haH' 1cce111ly 
used fo r Viking. lnitia ll} thi ~ p1 ojt•ct doc· 
no t call for a n) people in sp<1n· for long 
1><'1 i od~ of time, consiste n1 with the ··~cakd 
down " space program . People wo uld 
probabl) be present for mixing 1hc 
regolith with a binder and molding lh<' 
bunkr1 s, b1t1 1ha1 should no t iake more 
time than 1he shuttle orbi1 s ta y pt•1 iod o f 7 
days. 

There art' numerous advanwgl'l> w a 
program to mine Deimoi. by 1em0te 
conu o l. The existence of a trctnspon 
system of light sa ils \\'Ould make thc 
wildest rc·mo 1e exploratiom o f the oute r 
planets feasible. A one and a ha ir yea1 fl ) hy 
10 Pluw would be one example. ,\ i\lai ~ 

~ample r<"lurn could be tacked on lO 1he 
program. probably a t less CO!>I 1han th<' 
Viking program . Sampk re turns ho111 llw 
aswro ids wo uld be easy as wd I. 

The most significan1 adva ntage of thi l> 
project is tha t it g iws us a toeho ld in i.pace. 
Once \\'e haH· a steady suppl\• lim· f01 
extrate11rs11 ia l ma 1eria ls. wc rnn build 
shielded habita ts where people can liH· 
the ir li\•es wi1hou1 cosmic my damage. \\'r 
will pO!>SCSS the raw materiab 10 build 
fa1 m~ and facwrie~. We will have madt the 
stc•p from bring visiw rs in a ho~till' 

cnviro 11mr n1 10 heing homcs teatkr~ in rill' 
promised land. m 

1.-:> :"\1·w,, 0 1 111lw1 1!1711 



How to Be a Successful 
Inventor 

" How? All it takes is skill, good advice, hard work and money" 

by Carolyn l /mso11 

Hepr111tnl from Future Life Maga: 111e, ::/ J, 
\eptember 1979. 

Ma n) rrusm11ed inventors write lO me 
because I'm presidem of the L-5 Society. 
And they' re right. I do know how to he lp 
lone invento r'> . l\l y husband is a full time 
invc·ntor: his devices la bor away in candy 
facto ries and tracwr plants. monitor giant 
minl' trucks and protect wate r pump!>. I lis 
rl'St'arch shows u p in the major s pace 
manufaturing technical works. as well. 

l' \'l' had the pleasure of he lping tuin his 
sc·hl•malic s into hardware. I low? All it 
Lakl'~ i ~ ,kill. good advice. hard wo1k and 
monc•~ . 

Lc.•t\ work on skill rirs1. llaH' you 
studit·d colkge level physics? I don ' t nwa n 
the creampuff courses they o frer premed 
student': you have to take the !> ll aff tha t 
rtqui 1c.·s ca l c ulu s. M tc hanic s. 
r lec ti omag n e ti sm. t h ermod) nam irs . 
nptit·, ;ind acouqics are essenti<il Bc<11 it 
into }'Our head until you can look at a 
sdH" llH' and immediatel y cktnmine 
whcthc•r angular momentum is con!>cn cd 
o r whether i t obeys the !>t'C<mcl law or 
thc·1mcxlynamics. Nine out of tc·n o r the.· 
,chtmr, p<:ople show me violate the.· law' 
of phy:. ics. They"ll ne,·c·r fl y. 

Some kooks think the laws or physics are 
a compiracy by evil c ientist!> to keep 
rcanionks~ drives and faster than ligh t 
starship~ orr the market. rht!>(' pc.·ople 
n ·mind nw of the Tucson gang'>tt't who 
bribed a building inspector to approve hi:. 
bowling alley design. However. the law of 
gra ' i t) wasn ' t c ircunwemed as easi ly as the 
laws of Tucson. The bowling a lley 
collapsed. 

rtwn th l'r<' wa the Ari£ona kgi)lator 
who prnposed the repeal of Carnot":. law in 
01d1·1 IO ~ave fuel. 

Sharpt n your l>ki lls with pknty o r math . 
L1·a1 n w use Fourier and Lapla<l' 
tramfo1 m~. Brsscl fun ctio1h, Lagn111gia11 
interpolat ion and more. Study 1111111{·1 ical 
anal}i.is and how 10 gt•t your compuwr to 
do the· calculating for you. If )OU don" t 
haw ,onwthing fanC) on hand at ka~t get a 
ml< ulato1 wit h trig fu nctions and a decent 
nwmory. 

I H·nwml>C'r when I indqwndc•ntl y 
thought 11p the idea of the te thertd 
g1·osynrhronous sa tel lite - the 00!>kyhook"' 
1 o ne t'pt. Tha t is. I got an in tu i ti ve grasp of 

the idea. But I couldn"t determine whether 
we had any materia ls s trong enough Lo 
build the skyhook because the solmion to 
the problem invo lves integra ting over a 
dimin ishing gravity field. and I couldn't 
integrate. My husband found an article in 
Science for me whl'rc the math had been 
worked out. It was Greek to me. But I got 
the message: I spent 1hc next four years 
buried in ma th books. 

\'cs. there are ma th kook~. too. I had 10 

throw an o ld man o ut of m y orfice because 
I tired of his demands that I join his 

Could you sign checks and 
write contracts when 9 months 
pregnant and in labor with con­
tractions five minutes apart? If 
the answer . . . is yes, you're 
probably not too lazy. 

crusade to <ledart• pi equa l to 1·xactly 3. 14. 
""There are no i1ratio nal numbers in 
na ture. ·· he clcclarl'CI. 

You a bsolute ly mu~• have good advice. 
Many inventors go w1ong because of 
obvious flaws in thr i1 <oncepts tha t a 
)ki lled rriend could p1obabl) pot. One of 
the major reasons to a 11e ncl technical 
conrerenccs is tha t they a rc the perfect 
p lace to make friend~ who can help you 
tllm that rough idea into rea l hardware 
someday. 

Don ' t let prick trip you up. o matter 
how brilliant a rei.n1rclwr may be, he o r she 
a lways looks to fritnds for ~1 dvicc. 

1ext romes tht· hard work. Cou ld you do 
without you1 y1•arl)1 vacation in the 
Bahamas" Do yo u mind wo rking 
Saturdays? Can you survive on on ly six or 
seven hours of sleep a night? Do you mind 
scarfing down a cold taco and a warm soda 
pop with yow left hand wh ile )OU type 
data into the D EC-10 with yow right? 
Could you sign checks and wri te contracts 
when 9 months pregnant and in labo r with 
contrac t.ions five minutes apart? rf the 
answer 10 a ll these is yes, you're probably 

not too lazy. 
La~t we tack le the money problem. 

People with sound, ingenious inventions 
write and call me with the same o ld sob 
st0ry. "NASA won"t give me a cent. " " My 
wife left me because r spent our life savings 
on my in vention . "The aerospace 
companies don ' t even answer my letters." 
So what e lse is new? 

Peter Glase r. inventor or the solar power 
sate llite, promoted it four years before 
getting a cen t of ASA money. Gerard K. 
o· 'eill , world famous space colony 
researcher. traveled a round the country 
pu hing his ideas for six years before 
geuing his first gra nt. 

How a bout Peter Vajk. the space 
indus11 iali£ation pioneer? He lost his job 
al Lawrence Livermore because he spent 
too much time workin i; o n s pace colonies. 
T.A. Heppenhcimer was fired by Rockwell 
for the same reason. But they didn ' t waste 
time reeling sorry for themse h es. 
Heppenheimer is now working full time 
o n i.pace colonies as an independenc 
consu ltant , ha!> written a lucra tive book. 
Colonies in Space and has anot het. The 
Colonists. a bout to hit the book!>tands. 
Vajk was snapped up by Sri('nce 
Applications, Inc .. which needed a !>pan· 
industri t•s expert , and he wrote Doomsday 
Has Been Cancelled in h is ~pare time. 

I enjoy asking the a uthors o f space 
industrialinuion research papcri. who 
rundcd the ir work. Often the)' reply '"Oh. I 
did this research in my spare time·. Hope 
the boss doesn' t find out I swiped o me 
compu te1 time·." 

Wh e n my husba nd s ta rt ed hi i. 
e lenronics company, Analog Precision, 
we had no money. But wt· nercled :1 
building and ten~ of tho usands of dollar~ 
worth of test gear. circuit board fo cilities. 
machine tools ... what a list of things! . o 
we <"Ut o ur living expense wa~ down -
bt'low the povert) line - remon gaged the 
house. bo11owed up to our 1·ars from tlw 
bank J nd a ll our fri ends. borrow1·d the 
eq uipment w<' couldn"t buy. and llll '>tkd 
like cr • .lly. 

It wotkc·d! 
It can work for you. too. Reach fell tlw 

sta ts! 
.i 



The Asteroid/Meteorite 
Connection 

by Stewart Nozette 

The concep1 o f a re latiomhip between 
asteroids. a nd the mc·teori1e~ in our 
museums fonns 1he basis fo1 om• o f the 
most fa sci na ting q 11 es 1 ions in 
contrmporary planetary ~cience. Where do 
meteorites come from ? An:.we1 ing this 
qurst io n may givt• us th<' ba:.i:. for 
asu.:roidal u lili £:Hion. 

Wt• a ll know 1ha 1 llw cost of p lane1ary 
exploration i~ t· x11 emdy hig h. If 1ht• solar 
sys1em is 10 be thoroughly explored, and if 
we are to mak<' many dia•ct obse1 vat ions of 
astt•roids. an economic motivation mus1 be 

The imagination of 
planetary scientists along with 
the free samples residing in our 
museums may help unravel the 
secrets of the asteroids ... 

pres<·nt. The am·roich mar p10\·ide an 
exce ll t· n1 l(~ l>OUICC ba~t Cot futur(' 
industrial activities in :.par('. I lmwver. a 
gap in o ur knowkdgt' t•xistl> tonccrning 
tht· phyi.ica l and < lwrnin rl na1urc· of 
ast('roidl>. T lw inrngina1ion o f planeiary 
scienlists, along with the frt·e Mrmples 
residing in ou1 llllll>t'lllTIS, may hrlp unra­
vel the Sl'Cll' t!> of dw a:.1etoid~. ancl provid" 
1he vital i11fo1 ma lion U!><'ful in exploita-
1io11 of <·x1r.11t·11l''> l1 ial H''o11rn·s. 

Mete roitl'' may bt• di,•idt·d into thre(' 
catagorit·!>: 'tom·~. item~. and ~ton)·-irons. 

The!>e ra tq~orit•' ha\t' bet·n tecogni1ed 
almo:.1 a:. long·" p<•ople reali1ed tha1 rocks 
could imknl fall ftomtht• '>k). or dw l>tOny­
t} 1x· m<·t<'Or ii<''· 1he mo:.t abundanl arc the 
ordinan thondr itt·'· Tht (' aie ma<k up 
primaril} of l>rlkatl' minerah wi1h \arying 
amoun t:. of i1on-nic l..t·I nwial and iron 
sulphid('. Chond1 ii<'' a r<• di,1inguisll('d b~ 
the pre:.t·ncT of millim<' l (' 1 -~i1td spht•riral 
bodit•s calkd C"hond111l1•lo. r ht origi n of 
1hes<· chond1 uki. i' a hig hl y d<"bated 
:.ubjeu. bu1 impac 1 a nd igrwous processes 
may ha\'l' b<·1·11 l<'l>ponsibk. Sonw of the 
ordinary C'hond1 ii<'' ,how e\•idt·nn· 1ha t 
th<'y ha\'t' bCt'll geologica ll y J)I OH'SS('ll. i.<'. 
m eta morpho:.t'd. T lw ordinary c ho ndritcs 
an· 1ho ug h1 10 rt•p r<.•:.t·nt primi1ivc 

ti 

planetary mat('rial which n ever 
experienced la1 gc a mo unb or 1cmelting. 
Chondri1es ma) be the building- blcxki. of 
planet:.. 

Other t)'IX'S of stony m<·1t·ori1t·:. inc hid<· 
the carbonan·ous cho ndritt:. a nd 1he 
achondri 1e:.. Achondri tes appcw· 10 ha V<' 

bc·c·n prcxl un·d by ig-m·ous pron·sses 
similar 10 1hose ro und on dw E<11 1h and the 
Moon. Om· g-roup of ac ho nd1 ill·~. llw 
Eucritcs. appear to be piece:. of solidiricd 
magma produced o n a :.mall pla11t•1. !'hi:. 
hypothrtical plam·t i~ imaginativdy c-a lkd 
1he Eucrite Parent Bod) . rh<'H' i~ a 
continued debatt• on jus1 exactly wht·rc· the 
Eucrite Parent Body i:.. or wht•thl'I it still 
exists at the p1e:.e11 1 tinw. rhi:. lll)~l('f) 
arousci. in1cn~ fascina1ion in tlw m 11hot. 
To thin!.. that we actuall ) pm:.t·s~ pi<·«·~ 
from 1he surface of a di,tant plane1 ! rh i' 
planet may no longct t•xi:.t. h;n ing 
possibly 1.>t't' n dt·s1ro}<'cl in a p1 imernl 
rnllision. 

Tlw r.ubonaceoui. c hond1 ill'~ ofl('n 
:.limulate th<.· highest ltvd or intt' l('\I in 
thost· i111eres1ed in economic H'llllll t'S in 

~pan·. Thc·sr meteorites apprat 10 
1epresen1 1he most primitive solar ll)'!>lern 
ma1t'rial we have seen. This is not to ~ay 
drnt thc•y do no t have complex his101 ies. 

To think that we actually 
possess pieces from the surface 
of a distant planet! 

bu1 that the) ha\•(' ne\'er undergonr 
t•x1<·nsi\'l· heating. The carbonactou:. 
chondri1rs would provide an cxcelknt 
!>OUtCe Of volatiles for space a< ti\'ilit•:,. 
Sonw contain as much a 15°0 watn by 
wt•ight. ll1i:. wa1('r ma) be co1we11ed in10 
hyd1ogrn for chemical propdkn1. and 
ox~gen which may be used fot life ,,upprn 1 
a nd industry. One small rnrbonacC'ou:. 
a~ttroicl could make ~pace industry 
< ompktely independent of l<'rre:.11 ial raw 
ma1c·rials, <·xcep1 for special u:.c i1('m\. 

The i ron-tich me1eorite!> a lso 1t' prcw111 a 

Figure I ;/ photomu rogra/Jh of a jJt<'<<' of rnrbo11aceo11s clio11dntf' in the l'/111m1u'w 
ordinary chondrilt'. T/11.1 111ight hm1e formNI 011 the surface of an asteroid. 



mother lode of raw materials. Thal huge 
hunk of iron which you may have SCl'n in a 
mu cum is probably a piece of the corl' of a 
small planet which was sha11cn•d by 
co l lii.ion millions of years ago. 
Civili1ation may nC\'C1 want for metal if wt· 
can utili1e the source of iron m eteoritl':. . 

The me1eori 1es '>how ('\ idence 1ha 1 1 hl'y 
o riginate on largl' planetoids. \\'e muM 
now c·x1racr more i.ub1ile information from 
mett•orites 10 tell us what the acrual 
l>lllfaccs of LhCSl' bodie~ are li ke. 

Wht·n thl' firs t ai,trona111s landed on tlw 
i\loon, they found a s urface compost·d of 
loo:.t• broken-up material known a, 
a·goli1h. The naturt· of the lunar 
l'n\i1onml'nl. with its \·acuum and 
l'xposure 10 the ~olar wind. product'' 
di.,ti1111 feawres in 1hi~ n·golith. The!><' 
include evidence of irnpan, cosmic ray 
radiation damage, and high abundann·:. or 
l>Ola1 wind ga:.ei., i.e. helium. The rcgolith 
hal> l:x:cn churnt•d and broken O\'er com of 
born ba 1dmen 1. Thi' bombard 11it•11 t 
pr odun•s special r0< k 1 )IX:. ca lled bren ia,, 
c harac u.·ri1t>d by angular mineral g1aim 
ct·m1·1Hl'd togetht·r with gla~s. 

rtw ,urfac<' environmen t or an a:.teroid 
will bt• .,imilar IO 1ha1 o f lhl' lunar :.urfacc· 
tXCt'))I for the a .. 1e1oid'-, lower gr." ity. 
1 lwn· arc meteorite'> which ~how e\·idt•nu· 
that they formed i11 a n :goli1h. l11i:. 
c·dclt·ncl' include., brc« iation, hngl' 
amount~ of trapped 'olar wind gasC's, and 
tlw Jllt'Sl'nCC' or ro1 l'ig11 fr agmcn ls. Figllll' I 
,how~ a pit'cc of car bonacC'ous chondri t<· 
found insickofa1101dinan chondriL<'. Tht• 

c<.11 honac t'm1~ pi<•rt· 'how:. e\'idence of 
t•xposurc· of liquid watn. producc·d 
po"ihl) by h eati ng during an impact. 

l ' ,ing the lunar examplt• and cvidl'nc<· 
[10111 111c1corit<·~. a moclt'I has been 
rons11 ucted £01 a~tt·roid ~urfaccs. Thi\ 
modd gives dut'l> to th(' l)pe <>f ~urfan· 
whi< h m ay Ix· found o n an al>tl'roid of a 

Civilization may n ever want 
for metal if we can utilize the 
sources of iron meteorites. 

grwn \i1e and ag<'. ·nw model suggcsr'\ that 
largt• a~teroids awund 300krn. in diamt·1t·1 
will d('vdop 2km. thid. t(•golith blank<·h 
in tht• first 2 billion )'t·ar~ of evolution. 
Later tht• surfact' wi l l t·rod(' and eventually 
a collision \\·i ll '>ha11c·1 the· asteroid. A 
\mailer body. about IOOkm. in diamc1e1. 
accumulates much It·,., 1egolith beratr'>t' 
I<''' crater ejecta i' H'taincd in the wC'al.. 
gr<H'it} fil'ld. Smallt-1 bodies lose nl'arl) all 
tlwir crater ejecta lwrnu~c· of their tin) 
g ravi tational fidd~. /\~ t ('roids I to IOkm in 
dia1111·rc·r arc pr<'diru·d to h <l\'C very 1hin 

Moder1tely Bright Albedo 

Vory Dark Albedo 

.!J .6 .7 .8 .!) 1.0 I.I 
Wavelength (Micrometers) 

Vesta 
Basaltic Achondrite 

Dembowska 
Highly Metamorphosed Ordinary 
Chondrite 
Allnda 
Slightly Metamophosed 
Ordinary Chondrite 
Athamantls 
Stony-Iron 

Pallas 
Metamorphosed Carbonaceous 
Chondrite 

Psyche 
Enstatite Chondrite 
Eos 
Primitive Carbonaceous 
Chondrite 

lduna 
Primitive Carbonaceous 
Chondrite 

Fig u re 2 rl .\trrmd a11d metf'orite re/Ire lance spet'lra. Tht• po111ts are a.\tro11om1rnl 
mea.wreme11/.\: thf' l111r.\ are metroritr rrflrt ta nee spec Ira. 

layers o f regolith. A small body made up of 
weak materia l like carbon aceous 
chon dri tes will have more regoli th. T h is 
model do<'s a good job of prl'dic ting 1111· 
a~tronomical prop<·11ies of astC'roith and 
lhl' mcxk or for 11Mtio11 of the b1t•cc iatcd 
ga .. -1ich mt•tt·mitt·'· 1\ mining 01x·1.11ion 
may simply bt' abk to l><OOp up thin 2m. 
rcgoli1h layt'" · rim~. even a small body 
may ha\'l' an l'a~ily <·xploitahl<' '>lllfacl'. 

\\'(' havl' di~< u~H·d tht' pfiy,i< al 
p1opc1ti(':. of till' a~tt•roid :.urfan· infl'rrC'd 
from mtworitt• t•videnr<'. What ma} we say 
about th(' < lll'1uiu 1I j)TO(Xrtil'S of tht•w 
su1 faces? ,\ln10-,1 all of ow c u111·nt ult·a., 
< onccrning il'>t1·1rnd < omposiuon ~11·111 

f mm s~x·c t 1 o-photo11w1ric oh~1·1 \at ion-,. 

Thc·~t· ohs<'r vat ion~ an· carrit•d out by 
Earth-based Ll'l<''«>JX'S cq uippt'd with 
scn~itivt· light-111l':t'>lll ingcquipmt·nt.1 lw 
imcnsity of light 1dkctt'd hy rlw a'tt·roid-, 
at diffcr{'llt \\"~l\dt•ngths i~ lllt'<l'>Ult'<I. nw 
'>IX:< trn ohtaim·d ma1 Ix: comparnl to 

labora1or~ ~1x·c 11a of nwworit<·-,. Figu11· 2 
shows just such a comparison. The points 
rl'present astronomical measuremt'nts and 

the lints ail' mt· tc·mite spt'nra. Tht•.,t• 

reflectall(t' :.pt·c11a an· fingt·1p1int' which 
allO\\' 11' w makt educated gu<'''>l''> about 
what tlw :.111 fa«·~ an· madt• of. B)' 
l'xamining ligur<' I. wt ran ~l'l' a fairl) 
good mat< h lwtwt·cn aslt'toid., and 

lllC'tl'Olit<''· 
We s1i ll have a long way LO go in 

understanding the asteroids. The evidence 
accumulatt·d 011 tlw Ea1 th will ptO\ idt 
future ;i,1<·1oid pro~pl'ctol'> with tl11·i1 basit 
in formation . Thc· <'<"<>nomic l'Xploitation 
of tht'~t· matt•iiab will pmvid1· ;rn almost 
unlimitt·cl ll'.,OlllH' ba:.<' for f11tu1t· 
gc·1wratio11., anti allow 1h1· .,ci<·ntific 
exploration of the solar system to proceed 
with fewer budgetary restrictions. 
Chapman, Clark R . "The Nature of the 

Asteroids, "Scien tific American . Vol 232 
No. I (Jan. 1975). 

I l m1~t·11. Kl'l·in R .: \\'ilkt·ning . L.11111'1 L.: 
Chapman. Cla1k R .: and C1t·c·nht·1g. 
R ich ard. "Asteroidal Regoliths," Icarus 
in press. 
Stewart Nozrtte has recently received his 

bachelor's degree in pl011etary sciences 
from t/11• ( '11iiwr.1ity of Ari:.mrn 1111d will 
brgi11 grrulm1t1• work at J\I IT 111 tl1f' fnll. 

7 



Dr. Roben W. Bussard, pioneer in 
nuclear propulsion. proposes that the m11-
ural evolutio nary drive that led human­
kind to dominate the p lanet Eanh wi ll lead 
us to the s tars. In an inspirational talk pre­
pared for the 15th Annual P ropulsion Con­
rerence held in the Las Vegas Sahara Hotel 
on 18-20 June 1979. Or. Bussard explored 
our past and opened up wide-ranging 
\•isions of our future de tin) in space. 

Three large profes ional engineering 
societies engaged in ground. air, and space 
propulsion: the American Institute of 
Ae ronautics and Astrona utics {AIAA). thr 
American Society of Mechanical Enginrt•rs 
(ASMF.). and the Society of Auwmotive 
Engineers (SAE), jointly sponsored the 
propulsion conference. Dr. Bus aid was 
one of the featured speakers at that confer -
ence·s '" Propulsion Concepts for Galactic 
Traver· session. 

Bob Bussard poi med ou t that the r isc of 
the human race as an intelligent toolmak­
ing animal ha~ occurred over a remarkabl)' 
:.ho rt time ~pan . Billio ns of years w<•re 
required for evolu tio n that siant•d in the 
primordial mud, passed throug h the 
mammals and the great apes. to yield homo 
sapiens (us). Yet it only took ten thousand 
yea rs for our intelligence to corurol the 
resourccl> of an entire planet. 

Bussard feels that the same driH' will 
lead us to the stars. It is onl) a ma11n of 
time. enrtg). and survival. If wt' do not 
del>troy our civi li1atio n in a globa l war. 
then hr secs us engaging in journeys 
through the vas t reaches of inte1Mrlla1 
space to build civilizations on o ther 
worlds. 

x 

The Bussard l n1ers1ellar Ramjet 
This com rpt wo11ld prm'l(/r n 111en11s for i111erstellnr ~pau trm•el. Tltr /ar.~e ume 

depicted would S«}(IJ> up liwlroe;<'n from tlte 1111rr.1tf'llnr 111nli11111 for u.\f' a1 fuel for a 
I hermo-11m lrar f u .11CJ11 /mtt'f'rt·d rorkt•I e11g111e. 

Dr. Bussard i ~ awa1c of th t· difficulties of 
interste llar travel. I k is also aware of the 
great technologica l capa bilities of the 
human race that will make such journC}'S 
possible. He point~ out that we already 
know the technirnl din·ction to follow 
which can lead to ,1a1~hip~ capable of car­
rying humans 10 other ~tar~ and eventual!) 
throughout the galaxy. 

Dr. Bus~ard's talk abo r.1iscd an i111crest­
ing specu lation on tlw uniqueness of the 
human race. Cakula tio 11s show tha t if a n 
imc lligent specie:. ha:. a dlive simi lar to 
humanity's, and su11 ts w explore other 
stars. then within I to 10 million years (a 
very shon time compared to the 10 billion 
year age of the galaxy). the dcscendems o f 
tho e first explo1crs would have explored 
every habitable planet in the galaxy. Thi 
leads him to speculate• that perhaps it ma) 
be that we a1e the fir~t of the intelligent 
species. a nd it is ou1 destiny to explore a nd 
populate tht hahiiable planets in tht· 
galaxy. 

Dr. Bussard has work<"d o n nuclear pro-

pubion for a ircraft and pacccraft l>ilH'<' 
19!'>2, <i nd has published two textbooks on 
nuckar propulsion. In a St'mi11al 1960 
paper, hr proposed the now-famous Bus­
sard interswllar ramjet. Pri01 to founding 
his own company in 197'1, he was A~,i,tani 
Ditt•c tm of Development and Technolog) 
fm tlw l 1.S. Atomic Enctg) C:o1111111,,io11. 
wh<·u· lw oc·awd. dirtttcd. and managt·d all 
engince1 ing research and ckvdopmrnt 
activities in the U.S. con trolled thtTmonu­
cleat fusion program. He ii. Fo1111de1 and 
President of En<•rgy Resources Group. Inc., 
which rnrries ou r technical ana l yse~ and 
design studies of nuclear. sola1 . a nd 
adva11cc·d rnerg)' systems. and i:. Founder 
and Prcsidem of J111emational Nuclear 
Energy ystems Company. Inc .. which car-
1 ies 0111 l<'\t·arch and development of no' cl 
f11~io11 pown ystcms. They a1e cu11t·111ly 
wo1 king on a '"throwaway tokamak.·· Thi~ 
is a compact. low-rost. f11sion rt•acto1 that 
u~t·~ 1ht' design philosophy of propulsion 
engi1weting rather than pow<'I plant 
engi m•tring. m 

I .•. -, :"\ 1·" '· Ot tolwr I !li41 



The Sunsat Energy Council's 
Letter to President Carter 

Jul} 13. 1979 

T he Pre~idtnt 
The White: H o use 
\\'ashi11g1o n. D.C. 20.500 

Mr. P1 t:~ident 

Encouraged by rhl· positiw findings o f 
scientis t~ and engineers thro ughout the 
world. the Board o f Directors of the Sunsat 
Encrg} Council ha:. authoriLc·d me 10 urge 
you 10 wnside1 i11 your energy planning 
o ne of rhc mosr promising co11ct·pt!> yt: t 
develoµcd fo r harm·:.sing a safe. rt·ne wablc 
source of electrical energy: rhe solar power 
satc lliu:. In a number of res1x·n s. this 
advamcd ~pace technology <iffo rds the 
Unit e d S rarcs an e xtraordinar y 
o ppo rtunit y to aC(Omplish ~t· ,· eral 

natio nal goa ls with a minimum of 
cconomi< or other ri sk~ . 

Assuming the co11n•p1 is a~ va lid as 
many lt·aders o f the world technical 
communit} belie,·('. a single solar powe1 
satclli w in space could beam 10 Earth 
usabk d ecr rical t'nrrgy in amo unts 
ranging fro m I 10 lO 10 times tha t which 

miglu be gem·rated b) t•x ist ing individual 
fossil or nuclra 1 power plants. The re are. 
o f course. ct1 rnin unk11ow1H whi<'h wo uld 
have 10 be <•xplored bdort• an} a 11e mp1 ro 
put in place 'uch a sau·llitt· could 01 should 
b(' a 11emp1<•d . Howen:t. llwsc unkno wns 
arc fewer and less haLatdo us por<'nriall y 
than tho~e. for cxampk. as~ociated with 
our initial commiunt·nt to the Apollo 
piogr.im 01 those which :.till exis t in 
connection wirh nuc lt-a1 waslt' d is posa l or 
rhc carbon dioxide dfec ,, or burning fos ii 
r ucls. 

A federal t·x1:x:ndi11m· of between S200 
and S300 millio n over the next five: years 
would covet tlw rt'Sl'arch neces~ai y 10 
de termine thC' safety a nd frasibilit ) o f 
constructing a sola1 po\\'er satdlitc. 
Although the unsat E.nergy Co uncil is 
c<>mmi ll t'Cl. by its c hat1C'r. to foster rhc 
(•xplorario n or such a :.ard lite . no nt' of its 
m l'mbers would be so m~h a' to p ropo:.t'­
pan icularl y in the l ight of the l'\'t' nts o f 
rcn·nt months-prO<l'f'ding \\'itho ur a 
well-conceived research program which. 
for elrnmpk. would covt'1 tonclusivdy the 

effects o f microwave, laser or o ther pow<'r 
transmission m eans on communica tiom 
a nd the Earth 's ecology. 

Altho ugh it would be unrealistic 10 
expect to have a solar powt' r sate llitC' in 
e ffective o peratio n much before the end or 
this century, your announcement no w o f 
our commit1ml·n1 to mo,·c ahead with 
deliberate spe{'d on this projec t would h avC' 
immediate po:.itive effect:.-011 o ur nation 
and the world. 

Ir w o uld 1t•affirm l ' nitcd S ta te~ 

techno logical leadership. As )OU know. 
high technology products arc among ou1 
leading export:.. Enhancing om prestige in 
that fi eld could favorably a ff en o ur trading 
po:.ition. Based on the work being done b} 
the Oepar1mt•111 o f Enc1gy and the 
National At•tonautics and Spa «· 
Administratio n a s part of rhe ()ngoing 
e' ·aluatio n program which addressed thl' 
technical. econo mic. a nd ''>< icral i:.~ut·~ 
rai:.t•d b) rht• 'ola1 pow1·1 'att•llitl', you <an 
be a~~11n:d that llw k11ow11 be" wo uld back 
up your words. 

S uch a s ta tcme 111 b y ym1 at th is time abo 
would resto re 10 rhC' 1:x:oplt· o f this na tion a 
st·nse rha r tht· llnited Start·~ will m o ' e 
auivdy and lkci~iw ly to comrol it:. o wn 
deMin}. a nd thar it is capabh· o f dramatic 
undenaking!> to\\'ard a n o bjt·c ti\(• which 
could be of be11di1 to all 11a11ons. 

In additio n . •nch o m ovt· could st·1vc 
no tic e w oi l producing nation:. that o ur 
d1·1x·nde11C} ma} not bt• <·w1 la:.ti11g and 
tha t o il kept in the g 1ou 11d m a} no r 
ner<"ssarily 1e main as valuable a:. ir i' 
today. 

En·n a ssuming. as we franklv do 1101 
think po:.sihll'. tha t th<· 'olar (>O\\'l't 
" ttdli t<• doe:. 1101 j).-0\'(' rea\ihlc: in llw 
proj<·c rcd rimt' frnllll'. the spinorb 
t e~ulting r1om rhe initial \VOik would 
moll' than j11,1ifv 1hc rdJthch mtxlt''' 
re\t•arc h t•xp1·mlitufl' 1t·qui1 ed. F0t 
1·xample, new materia l ~ could ht· 
dt•vdopcd in :.pan· wi1h applirnt io m on 
Ea11h . Ad\'ancnl ,o(a1 cdh dl'\dop<:d rm 
rlw ~olar po\\'t't "><lldlit<• <oulcl al,o hl· uwd 
in rnmmercia l :ind rc-;idt'111ial buildin~'· 
Wl' cou ld lea111 11101C·abou1 th('(apabilitie~ 
or m a n lo 1x·1fo1m complt·x 1:1,k:. in ~pa«· 
a nd more about the prnhlt·m:. of platini.: 
lmiz1· payload' in ~pact 

I would bt• happy to piovidC' a n y 
additional inlormation )'Oii may walll 
a bou t the :.ola1 ()O\\'t'r ~atd li11-. And. if you 
would likt· to di,cus~ 1h1• ,ubject. Ill\ 

col kague~ and I wou Id be honott·d to 1111·t·t 
with yQu at yolll conv<'nit·1tn'. 

Rt·~ 1X'< rl ult y y0t11 \, 

P<'lt'I E. G la.,..·1 
P1t•,td <'nt 
Sll N~A r ENERGY 

C:C)ll NCI L 
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Space Industrialization: 
How to Design for Success 

Current lt>gislation reduces the risk of R&D by reducing the costs of failure. How could we turn the 
proass around to reward success instead of failure and to stimulate entry into space manufacturing? 

by]. Peter Vajk 

Communirn1iom ~att'lli1t·' a1t· acn·pt('d 
!Oday a~ a vit111ally "t1aditional" St'CIOT or 
the global t'< onomic \ysu·m. It i~ difficult 
to recall llH' Sllugglt' or lh(' <':ti ly 1960'\ to 
enco11rag<: th<: d('vdopment or a global 
communication~ sat el I ite :.ys1t·111 in spi 1(' or 
the fan r hat w1· c ou Id ~n· t ht· tt·r h n o logical 
rrasi bi 1 it rand\()( ial dt·~i I a bi Ii t y or d('ploy· 
ing ~11ch a \}'\lt•m. In 191i3, Congrr~s 

enacted 1h1· C:omn111nirntic11h Sa11•1litr Bill 
which <it'<Hl'd C:O~l !'!J\T. a piinuc rom-

Th e post-war economic 
successes of countries such as 
Sweden and ] apan have been 
predicated upon vigorous 
t>ncouragement of technologi­
cal innovation by de_liberated 
government policy. For 
w hatei1er reasons, the United 
Stales has not chosen lo follow 
that path ... 

pany to n·pres<'nt the llnitt·d S t all'~ in a 

worldwide communirnlion~ i.a1dli1e 'Y~­
l('m. Two ~ho11 y1·a1!> la11·r. 1h1· rir~t com­
nwrcial ~atdlitt'. Ea1 ly fii1d. was la um hed. 
initiating p1 i\'att' ~t'ClOI imp1ovt·ment in 
outer spa<('. 

Toda\ we a1t• \tnrggling wirh the next 
step in the economic use or outer space, as 
we stand on the v(•rgc or space shuttle opcr· 
aliOnS and (Oll~idt'I till' pe><;<;ibililil'~ or 
manufonuring p1oduos in 01bi1. From a 
technical poilll 0£ \ i('W, we 1eali1e that the 
e nvironme111 or low-Fa11h orbi t orrrr~ 

some uniqucad,·•mtagr,, including wcigh1-
lcssncss. ul11ahigh \'ii< uum. biologic-al i'>o­
la tion. a widt• range or tt•mp{'raturc,, and a 
wide 1ang<' or radiation c·nvi1 o nments. 
Tht' \t' can be• exploit<'d in ll f'W p1oc e''('\ ro1 
C011\'('rti nga va1it•1y or raw maH•1iab into 
finished products of high intrimic value 
per pound. Among 1hl' h11nd1eds or possi· 
bilitit·~ ronsid1·11•d thm fa1 (anti tlw tho11-
sands yt• t 10 he· c onsidcn·d ). 1v<' t'X p<'ct r hat 
som e will p1ow to bt• co111111('1Cially s ur-

"' 

ces:. rul. providing- new product~. HtJ)('l io1 
products. or Ir~~ c·x1x· n~i\'<:' p1od111 rs than 
we c:an manurac1u1c· hf'll' 011 tlw g1ou11d. 

The key p1ohlc•rn which thl' Spart· 
l ndustrialiLation Bil l of 1979 (11. R. 23~7) 
a11cmp1s lO deal wit Ii is what kinds or 11('\V 
ins titutional ;11..-angt•ment:.tan mo~t 1apidly 
<ind dfrctivel} b1 ing thl' lt'\ll lh or 
govt·rnmen1-fundc•d 'pace· H' twc h i1110 
comme1cial 11\c•? rht· po,1-wa1 1•co1w111i1 
\UlC('Sses of cou1111 it') 'u< h a<; <iw1•d1·n and 
Japan hal'C' bl'en prl'dirntt'd upon 1 il{OIOu' 
cncour<ig<'ml'nl or ((( hnological inno\'a· 
tion IJ, ddibt'ratc· go1t•rnmc•nt polic \ . Fcu 
wha1eH'r n·a~on:.. tilt' l ' nitt'<I ·1a1c•\ Ii:" nor 
cho:.en 10 follow 1ha1 path. and mn lt>ad1·1-
ship <ind economic ach·antagc• in .1 numlX'r 
or high-technologit•\ ha\ <;liPJX'd \0 for that 
inrlariona1 v prn1ec1in· taiirr, haH' bc·l'n 
p1opo~('d lO p1ott•c1 our domt'\l l< inan11foc-
1 u rc-r~ from till' 11·duct'd co'" proclu< nl b\' 
vigorou~ innova1ion .ib1oad. 

I am ap advocarn>r l:11gC'·\1al<'<'XH'mion 
or human civili1atio11 a nd huma n arrai1~ 
into outer ~pace . .\ly imp11·~,ion. lrom giv· 
ing do£t'llS of It•< tlllt'\ 10 civic g1oup. «>I· 
legc. high :.d1ool. and dcml'n1011 y ~' lwol 
audiC'nce~ owr 1ht· last lo ur y<'a r~. i~ tlrnt 
the· gra~sroo1~ will vigcnou~ l y "'PJl<ll t a 
span· program gl'at 1·d to pragmaric. pror­
iiable ventun·~ with vi~ihle and p10111pt 
bendi1s 10 pcopll' on fa111h. S< it'ntifi< 
<'Xplora1ion or the ~Olm \}!>ll'lll and of thl' 
uni\'l'f!>l' from ~pac1··b<i-t'd ob,<·1 \'<llOI ic~ 
arc also or in1e1t·~t. hut till'~(' would be• ra1 
mort' ace rpiahl<' i 11 1 he p1 ewn ct· or a \ igm · 
011~ program d1•,ig11ed 10 exploi t otn capa­
bili1ies. expt·ric·nce. and !..now-how. l"IH' 

pace lnd11s1riali£a1ion Bill or 1979 i, a 
\aluable step 1owaid thi' goal and I ~in­
c·erel~ hopl' tbat \uch a bill will bc·c·1iac1c·d 
into law in tht' near h1111re. 

H o\\'e1cr. I am offering sonw ci iti<i\111\ 
or the Bill as presC'ntl} d1ar1c·d in tht• hop(' 
that some modirication will imp101·c· and 
accelerate the dt'~ired <'rfects or the Bil I. 

In design ing a new institutional ar­
rangement. we m11st be vc:r) cardul 10 
dt:sign it ror SWll'S.). To do tha1. it i~ 
n ecessary to consider very cardu lly a long 
string or "Whal i£ ... ?"cases to determine 

whether or not the p roposed scheme will, 
in fact, discourage fai lures, inhibit cheat­
ing, a n d reward success. 

(/\ ()('()Ulirul ('Xa mplc or thi:. l}pt• (Jf 
ana lysis is The Federalist P apers w1 iuc·n 
by ~l'vera l or th(' architects or lht l lniwd 
States Constitu tion. This type of analy· 
sis, w hich examined in de tail how the self­
'"' vi ng i llll'I l.'M~ or ICSS·l han·perft'n pol it i­
C'ian~. judge,, legi~laror~. ~tall:'~. and 
fo<t iom ( ou Id lead 10 \'ariou~ ra i 1 ure:. of 
1he wholt'S}~tl'm, re~uhed in tht·exqui~itt' 
\}'\!<'Ill or cht·cks-ancl-balann·~ whit h ha\(' 
\ened this nation so well fot ~o long. ) 

I .et me gi"eone brier examplc-pe1 haps 
contrC>\crsial-or a ~\Mem which appear~ 
IO be de'>igned ror failllrl' ratlwr than SU<· 

<<'"· Many c ritics. including \lit h H'­

~puted economist~ as. obel laureate Mil · 
ton Friedman. hal'e described the p1e~e111 
frdcral policy toward e1w1g-v a:. just ~uch a 
dt·~ign roi foilutc. In a nublwll. the worse 
1ht· en c·rgy cri i& gt•t . tlw morr s11trr1.1/11/ 
the Oepanment or E11l'1 gy (DOE) bc·<01111·~. 
It' a ppropria1 ions. ~ tarr. and r<·g1il;i 101 )' 
pOW<' r grow el'('I larger lhl' rurtlll'r awa\ 
DOE brings us from a 1 iabk ~olu tion 10 
providing thl' c·nngy we rwed and wan1. 
Should DOE somehow rind a b1eak-
1hrough solution 10 the problem, its sur­
vival as an emrenched bureaucracy would 
be severely threatened. Although all its 
('mployeC's may have the bC)t or i111t'nliOll\ 
and may srri\'e sincerely 10 ~oh·e tlw C'neri;n 
p1obk111. the ~}'Mrm is designed to reward 
railure, not success. 

h is m) concern here that 1he Space 

... the worse the energy crisis 
gets, the more successful the 
Department of Energy 
becomes. 

lndus1riali1arion Corporation a~ p1oposnl 
by the pn·sc·nr draft or H.R. 2337 may in 
pan lw designed ror failur<' rather than 
s11cn·ss. At the present time. space manu· 
focturing is g-rrwrally percl'i 1l'd by U.S. 
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indu\11) to bt' ''too risky·· and it i., the• 
lrgitimatr aim of the prc~l'nt bill to 1{'duc<• 
that ii\I.. and thu:. to :.timulatl' e11t1\ of 1ht· 
pti\·a11.· \t'<tm into thi:. nr'' fiC'ld of com­
meH ial a<ti,·it'' · A:. in g<11nbli11g. 1 i,I.. 
a .. :.e,,nwnt in thr lm~inr" c 01111111111i1y 
m u'>l < o n.,ide1 1 wo factors: ( I ) llow mu< h 
nrn w1· afford 10 lose? (2) 011 a probahil i,1 ic 
basis. what i:. our ex/)ected gai 11 01 lo.,., 
from thi., pa11indar in,·t·~tnu·nt option? If I 
wagt·1 S I on '>0111l' particular numlw1 in a 
10111<-111.• gam(' in which the whc•c-1 n ut ie~ 
the numocr' o ne 1h1ough thi1 t} .,ii.. 11•10. 
a nd double-zero. I have one chance in 
thirty-eight that my number will win. and 
1h11t)·'t"H0 n ch<mces in thirl\·c·ight that 

fl/] a ... corporation did 
invest I he necessary funds lo 
bring a space product lo com­
mercialization . .. the economic 
returns would be modest because 
of present tax Laws. Thus the 
returns would be no higher than 
those of conventional, testrd, 
Earth-made goods. 

my numbet will lo:.r. If tlw payoff fm win­
ning j., 1hitt)·1·igh1 to <Jiil". tht·n Ill ) 

exp1.•ut•d winningsarrrxanly 1rw. and tlH' 
ganw i, balanced e' enl y bet we1·11 tlw lw1101 
and the· h c)lJS<'. I have a 37 38 chancr of 
lo~i ng 111} I. and tht: house ha\ I 38 
ch~mcc• of lming S37. The lx·t i~ ··fair. ·· hut 
I da1 e not be·t mort' monr} than I rnn a ffm d 
10 lose· compktdy. 110 mallt'r !tow fair tit<' 
bN may b<'. 

Now con:.idc·r tht· opportunity IOI a 
company 10 inv('~t in R&D to clt-vt'lop a 
lll'W l(•chno!Og} 10 the point of C Ollllllt"JC ial 
profitability. Suppose ma1 l..t·t 1t"'><'a1C h 
show., that th(' compan y could 1.•a1n Sr>O 
million if the vent urt• succeeds. SupJXht' 
thr clrnna·, of succe s ate eMimated 
(stric t!} on an intuiti\'C or '"hunch '" ba~i~) 
to br on(' chance in rive. On that ba~i~. the 
compan y would still break 1.·ven o n an 
expt·<1ed winnings basis ir it had invt•., t<·d 
SIO million in the R&D program. ( I am 
dc·lihl'nitdy ignoring such ubtlt•tie·" a~ 

intt'fl'Sl costs and taxes to kc·ep th l· ba'tic 
argume•nt ~im ple.} A prucll'nt in,·r,to1 
would 1equi1 <" that the R&D hudg<"t lw 
somewhat IC':.s than SIO million°' that the 
prospect he earnings be somewha t grC'atc•r 
than S50 million before making the 
inveMnwn1 in order 10 end up belier than 
event, that ii.. to end up with a profit, a 
positive: H"lltrn on invcstmenl. I It- or she 
would a lso check tht• ovt'rall l111annal 
conditio n of thr company to ckterminr 

whC'lhe1 01 1101 tht' compam could afroJCI 
10 losr complete'" tlw funcl.. in,·c·\lt·d. 

H we now co111c·mpl.11c• an 1nH·,1mrn1 in 
a 1ww. untrit'cl p1ou·), fm 1he manufacture 
in 01 bit of J 1ww 01 i111p1mt•d 01 H 0clucnl­
cos1p1oduc1. wt· nlll\I a,i.. tlw 'amc· qut·~-
1iom. I low 11H1t h can we· afrord to loM" 
compktt"ly? Winn do wt· txpt-n to gain 
from th <" invc·s tme•nt . wt'ighi11g thc·chancl'" 
of .. ucct·s:.;igai 11.,t th1·ch:111n·H>ffailurc? In 
tlw p1 e·M·11t t•nvi 1 on mt•nt. '1><1< t' manufac-
1111 ing i" gc·1w1a ll ~ p<"JC l'iH•d a,, ""too 
1i.,k~:· Tlw eommo11 pt•JC1•ptio11 in bu\i­
n(")!> and ind1"t" tod,I\ i' that thr drH·l­
opmC'nt co..i, Im 'paH' manufanurin~ 
would m·n·~,;11 ih imoht' million:. of dol­
l<ll'> of ime:.111w111 bdot<· an) chann· of 
tT011omic 1t·n1111,. and thi" '"'n i~ in man) 
rn:.e~ mon· t ha11 nwcli11111-,i1l'd corpora-
1 inn~ art" will ing to lo,t". 110 ma11t•1 how 
larg<" tht" payoll 11rny I><'. YC't a series of 
wd l-co11n·ivt·d 1•xpe1i11w11t' to dt•velop a 11d 
trst sonw ~pa«· ma11ufac tu ring p1ocesse' 
would necessaril> i1woh r millions of dol­
lars or im·estment before am chance of 
economic 1ewm:.. a11d 1hi't sum is in many 
ca rs more than nwdium-\i1ed corpora­
tion:. are willing 10 lose'. no ma11e1 how 
large tht• payofr ma) be. YC'1 a series o f 
wrll-conct'i ved rxpt•r i mt·111~ to dcvrlop and 
test somt• span• nwnufac 1111 ing processes 
for product:. of high in11ins ic val ue could 
he carried through fot a:. li11 le as $500.000 
to SI million. p~11ticularly if tht red tape 
requiremt•nts of NASt\ rnu ld be· reduced. 

uppo e. ho'''t'H"l, that a medium- 10 
large-si1e co1 poration did invest the neces­
~ary funds w bring a ~pace product to 

commerciali1ation. l ' nit·~' th<' product 
were to tally n t·w (implying much higher 
risks or mat ket aueprnnn· as wrll as of 
ted1 nica l dewlopnwnt), tlw rconomic 
rr t urns wou Id bt• 111odes1 brca US(' or present 
tax laws. Thus the rr1111ns would be· n o 
higher than tho~<· of conwntional, trs tC'd. 
Earth-made good~. In this context. given 
the higher uncertainties of thr R&D phase, 
any prudent inves101 would rather put his 
or h er mone} into a more' conventional 
investment. 

The proposed leghlation under di cus­
sion here today app1oachrs thr problem of 
risk strictly from the viewpoint of reducing 
the costs of failurC', by forgiving the full 
amount ol a "loan·· from tht Space Indus­
trialization Corporation. I believe this is a 
serious flaw; it rewards failure or the R&D 
program by removing thr pain o f failure, 
but provides no rewards. over and above 
those modest re turns of any convemional 

· manufac wring ente1 prise. for a successful 
effort. 

Moreover, this approach encourages 
c heating, espC'cially by smaller companies. 
Suppose a small company werr formed for 
Lhc primary purpose of carrying out some 

5pan· manufacw1 ing activities on a com­
mrrrially profitable basis. and ~uppo\e 
this com pan} rccc-ivrd a loan from S.l.C. in 
the amount or se,·eral million dollar~. 

Supµosl· that halfway through tlw plannC'd 
R&O phasr thi:. com pan} 1ral i1nl tha1 th<' 
p1ojl0Cl would re!>uh in a fanta!>tic 1ww 
product which will earn million., and mil­
lions or dollars within just a IC'w y<'ars. 

Tlw tt'mptation would be vc1 y ,trong to 

bt·gin at thi:. point 10 maintain two \t'l~ of 
book' on thl' progress of the work. tspe­
dall} with 1 r~pect 1onightexpl'rimt111s. In 
one '><'t. tht· true' results a nd progrc.,., of the 
work wou Id br n·corded. ana I} 1ecl. and 
daborawd. In the other et. fo1ged 11·,tilts 
would ,how (dnring the' next 100:. of th(' 
tot a I fu ndi11g ;1\·ai lable) ambiguous 1 l'~u It:. 
gradually dwindling dow11 to a dead-end 
failun'. Under thr term:. of the loan from 
S.l.C .. the n·maindl'r o f thefunding would 
be rnncrlled. and the compa n y's onl}• o bli­
gation would be 10 document th(• ""fail­
ure.·· and thr loan would be fo1gi\•e11. Soon 
1he1<•aft(·1. thl' company could di.,:.oh t• 
compk•tt'ly .• rnd the' principal~ in th(' rnm­
pany. po,st•ssing highl} ,·aluablc trnde· 
M'Ul'l\, could ro1m a new compan) whid1 
complrtr'> thc nece~sary R&:D f10m 1.·nti1dy 
private' funding to go into bu:.ine'~ manu­
fanuring tlw c·nd product in spaCl'. with­
o ut tilt" inconvenie nce of sharing 1hei1 
!>C'Ue1!> with anyone e lsr or the inronvC'n­
ic-mt· of repaying a loan of sc,ernl mil hon 
doll ah. 

This i~ not to suggest that tlw pri\aH· 
:.ccw1 is dishonc~t: but I thin!.. it i, mo.,t 
unwise· to orate an institutional arrange­
ment which rt•wards failure and provide~ 
inC'l'lll ive<, fm ch eating. 

llow could we llllll the procri.~ awund 
w reward sun<•s,, instead of failuH· and to 
stimulate C'ntry into space manufacturing? 
Fir~t we !>he>uld note' that :.mall rompanies 
char ac tctistically are more willing 10 

it is most unwise to create 
an institutional arrangement 
which ... provides incentives 
for cheating. 

invest in Jisky vcnwres than are giant cor­
porations. If a small company make 
unwise investments. it can always file for 
bankruptcy: a large corporation which 
loses severa l te ns o f millions or dollais will 
survive and have 10 face its ir.:11<· 'tlock­
holders at the next annua l me<·ting. If the 
Space Industrialization Corporation has 
an annual budget of $50 million initially. 
it would be reasonable LO expect that most 
of its grants will fall between S0.5 and S5 
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million. On 1his :.ral<'. mos1 of 1hc awards 
would go to :.mall- or ml'diu111-~i1<:d com­

panies: a fl'w rnigh1 go to the giant:. of 
indmtry. but thc•sc·arc unlikely to be inter­
ested unless the prospec1iH•c·arnings in the 
eve111 of sune:.s are much greater than for 
conventional ah<·rna1h•t• in'e~1rnen1s. 

Profits and jobs resulting 
from successful space ventures 
would be additions lo the eco­
nomic base; lo refrain from tax­
ing these ... would not take 
away lax revenut>s since there 
would otherwise be no profits lo 
lax. 

Suppo:.e. then. that . . l.C:. loans were 
requirt·d 10 be· repaid in all rn:.e,, pre~cl\· 
ing :.ome of the p;iin of failurt'. (That pain 
could be recluct·d 'omt·wha1 1)) prm iding 
the loans al low inH•n•,t raws \\'ith long 
period~ a llowl'd for rqnl) men1.) L·uge 
companies \\'Otrld find 'uch financing of 
the R&:O co~ 1 appealing: ,mall in\(•:.wh 
would be sheltered from 101al failure b) 1he 
bankruptcy laws just as errec1ively as if the 
S. l.C. 101all~ fo1ga\(' 1lw cleh1. Yet the 
ince111ives for chea1ing would be largd} 
eliminated. 

To encourage :.uccess. suppo~e all 
revenues Cr om :.pace ma nu Canu ring opera-
1 ions were granted tax-free s1a1us for. ~ay. 
ten years beginning from llw cta1<• of 1lw 
first opera1 ional Spac (' Sh111tl1· lligl11 . and 
75°~ ext·mp1ion for 1 hf' nex1 five )'<'ar~. l'IC. 

The profiu1hili1y of spact· \'t'111urc·~ would 
immediately I)(' rnon· 1ha11 donbkd in view 
of 1lw •16°0 <or pma11· pwfib iax. enc 011rag­
i ng pan i< i pat ion hy a II ~i1e' of< om pan it·~. 
The lirni1a1ion of 1t•n }<'al\."'>" hdo1t· llw 
ex1t'111 of wx fmgi\•tm·" \\'t•n• rnlun·d 
would encour,1gc• t·ai Iv t·n1n inw 1he 
market in order w 11Htx1111i1t• gaim hefon· 
taxaiion h pha~ed in. 

Sonw migh1argm•1ha1 t•:o..t·mpting prnf­
itl> from :.pact• H'lllllll''> p1m iclc·,an indirc·n 
subsid) m inch1m' at 1ht· 1::0..pt•mt· of 01hc·r 
taxpa}ers. I would \uggt'\l 1ha1 1hi' i, not 
the case at a II , bee atht' if no inc en1 i H'' \\'t•r e 
prodded fm 'pan· man11lac luring. no 
profi1so1 jobl> in 1hi' field \\'Ould matt'rial­
ize ei1her. Profi1~ and job, 1t,uhing from 
successful ~pact• vt•n1u1t·~ would lw addi­
t101u to dw t•conomic ba,<': IO H'frain from 
taxing 1he,1· (al lt·a" in 1lw c·atl)' ~1agcs) 
would 1101 1ak<' awa) wx 1cvc1111e~ ~incc 
then· would 01ht·1 wi,t· I)(' 110 prnfi1~ w 1ax. 

Whal should 1hl'rnll' o f tlwSpact• lndu~ -

1rialiLation Corpora1io11 I)(' if we· n·ward 
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success as l have suggestl'CI abovt·? .. l.C:. 
should sti ll. I believe. pro' ide "scc·d 
mone)"' for the development of 'pan• 
manufacturing processes, wi1h low i111er­
es1 rate in the evc111 of failure and nm mal 
i111ercs1 rate in 1hee\en1 of rncces,. Beside'> 
financing the technological R&D t•Ho11. 
however. .l.C. can contribute 10 risk 
reduction by funding rnrdul mar S..<·1 su1-
\'C}'S todt'.termine the:.rnle of t•ar ning'> 10 be· 
expected if the R.&:D <'ffort suc«·t·ds. l 1nu·r-
1aimy about the an1ic ipa1ed 1eH•nuc·, in 
the even1 of succe's i'> a major fanm in llw 
prese111 assessment of span· m;mufa< 111r ing 
as "100 risky." 

I belie\'t'. lha1 S. l.C:. would b<· mm1 dft·c­
ii ve in carrying out 1ht· p111 po~e of llw Bi II 
if iL were required ioawa1d 90°bol i1' f11nd· 
ing 10 priva11· companit·'· wi1h 110 mon· 
1han IO%spen1 in-house for ad111i11i:.tra1iV<' 
costs. project review and coordinatio n. a nd 
R&D. In order 10 imp rove ilw dfic icnq· of 
tht• organ iLal ion. i 1 ~ rmplnyn·, >hou Id no1 
be included in the Ci vi I St•r viH· '} '1n11, 
c·spec i a II}' in \ ic\\' of 1 hC' in l<'n 1 10 111ov<· 1 ht• 
Corporation ou1 of 1 lw ftodt·r al goH't n nwn1 
and into thC' pri\'aH· ~<Im ;ih<·t a ft'\\' \'t'at,, 
In order to minimi£e the p1oblt·m<, of 
cmrenchl'd bureauoacil',, a "~11n,t•1" < la11'>t' 
'>hould be add<.>d w 1hc· Bill. 1t•1mina1ing 
the Spa(e lndu\11iali1a1ion Corporation 

not more than l\H'nl\ H'at' afH·r ''' 
fc)I mat ion. 

In order to allow '>pact• i11du'tr iali1a1ion 
10 gro\\' as rapid!\' a, ii can. withou1 ceil· 
ing:. impo:>ed b' poli1intlh dc11·1m11wd 
appropriation~ and i111pou11cl111t·nl'>. I 
bdi<•vt· it would bt• mml dt»i1abl1· 10 a111h· 
mill' the Space lndu,11 iali1aiion Cot prna­
tion to is,uc long·1e1111 "<,pact• hor1<1\" 

Uncertainty about the antici­
pated revenues in the e11en l of 
success is a major factor in !hr 
present assessment of s/Jace 
manufacturing as "too risky." 

bac S..ed h' tht" full fai1h and< 1t•di1 of 1ht• 
1 ·.s. Tr(':m11 \. GiH·n tlw 1cqui1C·nwn1 ol 
full repaymt•n1 of S.l.C:. loan,, and g1H·11 
n·a,onable judgnw111 h' \. l.C:. 111 1lw wlt·t-
1ion of it~ imt·,1nwn1,, 1lw :t< 1u.tl 'ub,ich 
ill\ oh eel in 1 lw fo1111 of loan ckf.tu It" 
wou Id lw quill' mod<'~I. One t' \.1.C. ha' 
mowd ()\ t'I i nl<l I ht• pr i \.II(' WI IOI. i I ( ou Id 
continue 1oob1ai11 funding h' wllingcor­
poratc bonds in dw :><n11t· 111:11111t·1. alhl'i1 
wi1ho111 fl'd<'ral o;ul"id). 

I hope 1 hl''>t' '11gg-n1 ion' wi 11 pr m 1· hd p­
f 111. I am mo~I tOll<t'llH'd 1ha1. wha11·w1 
ins1itutional a11angn11t•n1 11·,1111, from 

1 hes<' co11sidera1 ions. it shou Id IX' designed 
for s11ccei.s from the \'Cry :.tart. I fur 1hr1 
hope 1ha1increa:.ing1hc· bcrwfi1:.of '>U«t''>'> 
will be' considered a morcdesi1able \\'ay to 

r<'du<<' 1isk' than mere!) dt'rreasing the 
pain of failure. Pain is \'ahrnble. and 
should noi al\\'a\·s heanC'sllw1i1t•d. Po,i1iH· 
inc<'nth t''· I bdi<'\<'. will ini.urc· 1ht• 'ucct'" 
of '>pace indu:.1riali1ation. 

•· . . . . •· . . . 

'A11nou:ncements: . . . . 
. . . 

Air and Space 
Museum Marks 40 
Years of Jet Aviation 

Famous pioneers of tht: jet agt' w i 11 111l't'L 
for 1ht· first timt' at a day-long :.ympo;,ium 
o n Oci . 26 al 1hr Smithsonian's National 
Ai1 and Sparr Mu:.eum. 

rl l<' wm po~i um \\'i II mark ·10 )t·ar.., of j<'l 
:I\ ia1io11. Panicip.-ints include: 

• Br igadicr GeneniJ Charles "Chuc S.." 
\'eagt·r. the fir ... 1 person to fl )' fa:. ter than 
1lw ,,x·ed of '><mnd: 

• Air Commodore Si1 Frans.. \\'hiul1'. 
fir'>l to ~uccrssfull) opera1e a w1bojt't 
C'nginc; 

• I lam .J.P. ,·on Oham. de\ dopct of 
lht' l'llginl' fo1 1he fir~I jet ;iircraft: 

• Najn·b E. Halaby. former head of tlw 
Ft·dnal A vi at ion Admini:.muion and Pan 
i\111r1 ican World Airway~: and 

• John E. S1riner. "fathC'r of 1he Boeing 
727." 

F<>r1y years ago, the first aircrafl pow<'r<'d 
hy llw je1 thru,,t of a gas turbi nt: enginl'. 1 lw 
I kinkl'I I le. 178. Ii fled off tht' ground at 
l\lariendw t\irfit'ld in Ge1111any. fha1 
hi'>lmic flight ushered ina1H'\\' l'ta-1ht•jt·1 
age'. Each 'lx·akt•rai thc~ymposium pla)t'cl 
a ,iguifirnru role in the dt'\'elop111t·n1. 
puxluc tion and expan~ion of jet aviation. 

,\ \\'dl-illui.1ra1ed book containing till' 
It'< 1u1<''> and fivl' additional aniclt•s \\'ill Ix· 
publi..,lwd OCl. 26 b} the Smilh\Cmian 
lr"1i1111ion pH''>. Ediwd b\ Walter J. 
Bo~ Ill' and Dona Id S. Lopw of 1 ht• 
National .\it and Space .\lu,rum. llw lx>0S.. 
'pan.., till' hi,,tor~ of tht: jct age as 11·cmded 
hy llw JX'Opk who made it happ<'n. Oiht•r 
a11id<·.., a11· by ,\n:.elm Fran11. who fil'>I 
dt·\'l'lopcd 1hr axia l flow j<·1 l'llgi1w. ,111d 
Ct·1 haid c·uman. who was r'{'SJX>miblt• fot 
many imponan1 engine ckvdopmc111:.. 

The book also co111ains a signifirnni 
collt'C'lio11 of historical photogn1phs. 111a11 y 
m·vc·r bdore published, a~ wdl "' <1 



comprehensive guide to bibliogrnphic 
sources. 

" Fon y Years of J ct Aviation: A Sym­
posium" will be held in the Mu eum 's 
theater from 9:00 a.m.-1 p.m. Friday. O ct. 
26. All lectures ate frt'{' and open to the 
public. 

Included in tht collection of the 
National Air and Space i\ luseum are the 
Bell XS-I ("Glamo1011s Glennie"). the 
plane in which Yt.'agcr fl ew fasttl than the 
speed of sou nd; the Mtsserschmiu Mc 262. 
the fir!tt operational jet fighter: and the 
Bell XP-59A, the fir't American 111rboje1 
a i1-plane w fl y. 

Beginning Sept. •I. the Air and Space 
i\ luseum i open ,t·wu clay a week from 
10:00 a.m.-5:30 p.m. 

Antioch 
Lecture Series 

A lenurc ~eries on ~pace exploration and 
space colonies is lx·ing held thi~ Fall at 
Antioch College in Yd low Spri11g,, Ohio. 
The lex t urc series fea wrcs Pri ncewn 
Proftssot of Phy~ic~ G erard K. 0 ' 'ei ll 
(author o f The H igh Fromier-Human 
Colonies in Space). Ti mo thy Lea1}. and 
Petet Vajk (pronounced "vikc"), scientis t 
and author of Doomsday Has Been 
Canceled. Other speakers include Barbara 
i\larx I lubbard. co-founder of the Com­
minee for the Future: Dr. Stephen 
Cheston, president of the lnstituH· for the 
Socia l Sdenc:e tudy of Space in Washing· 
ton. DC. and publisher of the jou1 nal "The 
Space llumanization Series," the llonora­
blc Edward Finch, J r .. chairman. Aero­
space Law C.ommillt't' of the American Bar 
Association and former pecial Ambassa­
dot to the l ' ni1ed ~ations: and i\lichael 
i\lichaud. au1ho1 . lecturer, a nd an <·mploy· 
ec of tht: Department of State. 

Antioch C'.ollege i.. the school Lhat 
pionee1ed the work study program, coed 
dormitory living . socia l activist swdies 
and written evaluations in place of lcuer 
i:,rrc1des. Fa ll 1979 marks the firs t time in its 
long histOI) tha t Antioch will offer a 
cour e a nd lecture series on the i.ocia l. 
political a nd scit·ntific implications of 
span· exploration. 

:\hl·ad} with a place o n the :.pan· shuttle 
res<' l\ t'cl for expe1imt·ms. A111ioch i:. 
developing an inte1di~c:iplinal\ p1ogram 
in l>paH· ~tudie~ gt•art•cl CSJX'C ia (J y ror 
s1t1dl'nt ' ol the .!.O<'ia l scienn•, a nd hu · 
rna111lll'l>. Faculty from all aradcmic 
disc-iplin('s " ·ill be participating in the 
class. 

An 1 i0< h College i'> al'o dl·vdoping fo1 
its studrnt:. spac('·1C'la1ecl jobi. with com-

panics a11d insti1u1ions around th e 
country. The work/ study program o r 
Antioch tequi1es stucle11ts to work as well 
a~ ~tudy in order to gn1duate. The e space 
tt·lated job:. will supplement the hundreds 
or existing employment opportunities 
already 0 1:x.·n 10 Amioc h students. 

For funhe1 information contact 1 larrd l 
Graham. Antioch C.olkgc. Yellow prings. 
Ohio 45387 (5 13) 767-7177. 

Errata 

~o :\101111 C:la ~'> \\' orl..,l111p Summaric·,­
l 11 tlw \ 11g1hl 197!1 L-5 :"cw~ .. 111 .11111 It· 
l'llllllnl " \111011 (;l:i"" .lJIJlt'ill l'd Ill 1111' 
;1111 1011111 l' llll ' llt' 'l'( ti1111 1·1 111111·01" 1~ 

.1d11·11hi11g .1 \\01111..,hop ,11111111al\ . I h<'11· 

.111· no '11111111.11 i1·, ,1\ .1tl,1hl1· for 1111· " (, "1" 

.111d <.1·1;1111 i" I 11<(11,11 \ 111 "1 ),I((' B;1,1'(( 1111 
I .1111:11 :\1 :1 11·1 i,i(," 11·w 1,.,hop hdd at tl11· 
f .1111.11 and l'l .11wt;11\ lih1i11ll1'. 

New Button Available 

J on ,\ le:1.anch. ck~ignl't or the ' 'C:omc·1 \(' 
b111h-Coloni11· Space" h11mpe1 'ti< ker. 
ha, now p1odun'CI a hu11011 with a ~imilar 
111<'\:.agc dl•,ignl·d to p1 od peoplt' 01 11 of 
thdr norma l mode of thinking. 

I Ill' hullOlh 111,1\ ht· p111C h,1,nl h\ 111,11 l 
111 qua1111111•, 111 l.i (1111 .-> .00 ) rn '1:1 1f111 

I 0.00 ) Ii rn 11 t 111' Ba~ \11·a C:h;1 pt1·1 111 II II' I .· 
! 1 "im i1·1 \ . ()1 d1·1, all' p;111 i< 111:!1 h i Ill i It'd 
h 11111 111 lw1 l.-:1 C:haptc·1' .111<1 ,hrnild ht• 
'I ' ll! to: 

Ba\ .\1 l'.1 C:h.1pt1·1 1.-."> 
:11 11 I k11dl·1,011 ))1 i\'t· 
Ric lu111111d. ( .. \ 9 l811li 

LIS 

If \Oll \otl·d in tht• 1.1\ 1·kuio11 but 
did 11't gt't till' 111ailing of Juh 20. ph·a"' 
11·1 itc· in to tilt' 1.-:1 Sot i1·ty a 11 cl ll't l " k11ow. 
\\'1· 1\'ill ll'in,tall' vm1 011 tlll' l .l"i mailing 
11't . 

Government 
Publications 

llw following hook are "'ut'd b\ : 
!,upcrinte11d<•nt of Dex 11nwnt\ 
ll .S. Go\'t'rn nw111 P1i111 i ng Office 
\\'a~hing ton . D.C:. 20 102 

Skylab, Our First Space S1a1ion 
Tlw vast acc-omplishmem' of kylab are 

almos t too ptofound to grasp. T hi:. 
publication. through i" many colot 
photographs. follow the three pilo ted 
Skylab mis:.iom from launch 10 rcen11 ). 
providing kt'} i11sigh1s into tlw human a' 
wt'll as the tedlllical sid1· of the program's 
11iumphs. 

Skylab e:. tablishcd a broad base of 
factual data 011 which to ha\t• th<' desig11 of 
fulllrt' span· ~y!.tcms and tht• planning or 
future opcratiom in span'. This volume 
narrates that t•pi,oclc or Amnica· hiSl<>I). 
1977. 16-t p . i I. $7 .00. To order. write 1<>: 

. upet intendcnt of Documents 
U.S. Govcrnmt•nt Printing Office 
wa,hingto11 . o.c:. 20'102 

"Careers in Space" 
Conference Planned 

.. \\'h1·n· do I '1g11 11 p?" i' a f;I\ or i It' 
q 111·,1irn1 o l 11·111ilcl-h1· 'll"' t' pio111·1·1'. 
I od,I\. h1111'l'\l'l t lw1t'\110 pl;u 1· \\'ht'll' \ 011 

c .111 j11,t wall.. i11 a11d \tg11 up f111 a joh 111 
'Jl:Ht'. Blll tlll'lt'

0

' hopt' 011 the ho1 imn . 
\\'ith 1hl' LIS 'J>:tc1· ,hu 1t k ahrnll to ht'gi11 
11·g11la1 Ea1 1h -10-111hit w111<1". 11i1h tht· 
\m i1·t ',al~ 111 ·(l ,IJ.l<t' 'tat ion·" c"111011.1uh 
1011d111ti11g ,pa11· 111.1n11fa<1111i11g 
1·,p1·1 i111t·111'. tlll' E111op1·a11 ~pan· .\ gnu\ 
!-.p:11 dah 1wa1 h c 01nplt'tc'cl and ,1 .Ja pa111·,1· 
')).l<t' ,h1111lc· Oii tht' d1<1w1ng ho,1111'_ 
t''Jlt'l 1' a11· p11·di1 ting h1111<hl'd, to 
tho11-,.111d' of joh' i11'J><I« ' 11'111 011t·11up111 
thl' IH'Xt 10-2() \'l':t l~. 1\°ith lllall~ 11101!' 

,p,1<1··1l'latnl joJi, mi tilt' g101111d. 
\\' h.11 will tlll',t' jolh lw .ind how do 111· 

g1·1 t n lull' lrn t hl'tllt I hl' l .-:1 '>• >< it·t 1 .md 
llw .\111t·1ic 111 .\,11or1:1ut11a l ~oc i('t~ ;111· 
01g.11tl1i11g .1 1111 1·1· d.1\ conl 1·11·11«'. 
" ( ;;111'1'1' i11 ',p.111•" to h1· lll'ld in <,,111 

1:1 



Fninc i~c o i11 la1c· .J111H' 1980 IO hdpan~W(' I 

that qt1l'!> tio 11. 
Topic ~ to be· c·ovc·1l'd will inc Juell' 1diat 

ni rl'C'I' wi ll l}(' opc11i11g up. how a11d wlwn· 
to 1rn in lo r thC'sl' ca rl'<T~ . a11d - 1110~1 

illlpo11;1111 - whal ,,·c· can do to pu:.h 1l1t· 
;-..: ('\\' Spac c· P1og1alll which i, going 10 
c l l';Jlt' 1he·,1· joi>' in mhi1. 

T he careers in space which inte rest me a re: 

_____ space transpor1a1io n 

Thi, u )llrn 1·nn· will provide 101,· cos1 
hou~i 11g and food . ' o you won '1 h ;i w IO he· 
<1 h111c y c·xt·culiw in 01de·r 10 a ttend . We 
pl1u1 1u1o ria l st'~sions to pro l'icle you with a 
has ic backgTouml in ~·1Trn l rn r<Tr a 1Ta:.~o 

you can hl'l lt'I t hOOM' )'Olli CIC < llJ>al io 11 of 
the· lutt11t'. E\'t'11i11g' \\' ill he· n·,c·1vnl for 
r 1111 ! 

- ----space s ta tion / habita t desig n and cons1ruc1ion 

power satell ites 

----- communica tions sa tellite~ 

n.:mo tC' sensing 

- ---- en1enainmcnt 

food prcpa ra1 ion 

agriculture 

o ther life support 

L e i II!> k ll( l\\' wha t you 'd Ii kc· IO gt.'l Olli or 
th i~ co 11fc· rc· 11 n'. Pltasc· Sl' n d 1 h e· 
q11 l'stiou11airc hdow a11d a 11y additio 11a l 
COllllll l'l1l S lO: 

Ca n·n:, i11 Span· 
c o L-5 Sot ie·1 y 
I G20 N. Park 
Tuc ~on. AZ 8!'17 1<) 

ma terials processing 

mining of Moon and astero ids 

----- computers 

law 

----- management 

-----mental health 

----- medic ine 

- ---- business 

o ther (please lis1) -------- --- - ------------------------------

I would likt· 10 c·njoy the· fo llowing evening conference aniviiics: 

_____ music (wha t kind?) 

- - --- dance (wha1 kind?) 

_____ exciting lcc1mers (who?) 

----- 0 1her (please lis1) ------------------------------------------

I wan1 10 push the Nt'w Spare Program by learning how w: 

_____ organi1.e a loca l L-5 chap1t-r 

----- ronducr rom11111ni1 y c·c,h1ca1ion program.~ wirh displays. info rmatio n boo1hs . knures. film k s tiva ls, etc. 

influc11n• 1hc media 

influence politician~ 

- ----develop p rivate enterprise s pace• ac1i vi1ies 

ini1ia 1c a span · educatio n program a t 111 )' loca l college or hig h school 

--- -- 01 her (please· I is1) ---------------------- ----------------------

My major a reas o f int l'rest a re ----------------------------------------------

My occ11patio 11 is ------------------------------ ---------------------

~I} lcl'cl of l'duca1io n i~ ------------------------------------------------

1•1 1.-!'> ;\' l'\\'' · ( )1 10h1·1 I 9i!l 



Inside the L-5 Society 

The High Frontier 
Trading Post 

Tlw //1 1!,li F11111/11'I T1111/111.I.!. /'ml'" 1111 

I . :; 1111'11/fl('I \I'll '/( 1•: /'Ill,, ///Jiit ()1//1111'1'1 "'' 

11/l' llifll'I /\ (' l/fl(/f't/ /11 Ill//' (11'(' 11/f /11' 1 \'!'Ill, 

1101t'\t1·1·tl111!!, /Ii .1•mtl1 111 (1•11!!,lli. I '. \/111111 

/1111!!,l'I t11/1 ii'/ // /Jr t /illll.!,l'lf II/ 11111/l' 11(' .JIJ 
/11•1 . 1•mtl tor, 1.10 /w1 111111111· 1111 /11. l'll'l/\t' 

111/11,1• 1-/ 1111111tli1~111 w1111 ntl/1111/>/>1·111 . Ill 
t1t/\ I/If' 11th/t't //II 1•tf1 ftl//t1f 1t•"11'01'. 

Ca ll for Paper~: II \IHI p1t·,1·1111·tl a pap1·1 al 
.\1.\ ,\ , .\ ... C:F . ... p ... 01 111h1·1 \ltHlt·111 < haplt 'I 
1111·1·1111g' .11111 w1111ld l1J..1· 111 h1· inc hulnl in 
..,p.111· C.01111111·, ; \11 \n no1.11nl 
lltl1J1og1.1ph1. 'l' l ll) .111 .al"11.11 I IC/ 
l.110111p.11111 '· PO 1111\ '.?Ii I. ;\la,1111 . ;\ II 
l!lX.-1 I. 

Cascadia Futuria: 
A New Chapter 

h11111 i'" i11 1'111 lla11d. 01t·g1111. 11w1 
..,1·p11·111l)('I H 111 1111111 ( .1,1 :id ia F111111 ia .• 111 
" l ' 111h1dla Oig.11111,1111111·· 10 p111n101t· 
1h1111gh1 ol 1111 l11t1111· and l11t111 i,t 
.uli\1111''· ri ll' 111,t .Htl\ll\ \\'ii\ to (111111.1 
111< .ti 1.-."i "illl ll'I\ I h.qlll'I .111d (')('( t ollu l ' h . 

F11t 1111· 111t·1·1i11g' 11 ill h1· IH'ld in Rom11 " I· .. 
a1 1hc J\luhnornah Count)' Central L.ilm 11 ). 
Po11 la11d. Oregon. 14:00 o n Ocwbt·1 6. 
:'\11w111h1·1 :>. a11cl 1>1·11·mh1·1 I. ,\l,o lwi11g 
01f.!..111i1l'd i' au l .·."1 di,pl;" 101 llH' 
OR 'i (.();\ \< i1·1111· h e 11011 01m1·n1im1 10 
h1· lwltl i11 Pm1l.111d. :'\m1·111h1·1 9-11. 

1'1·1 "111' wi,hi11g l111 llw1 inlrn ma111111 
tall t 011t:1< l R1~11' \\';tldn1. 139:1:; SF ;\l:ill. 
1'111 11.11 111. OR 97'.l:lli. rn 1all 1h1· l .igl11l.i111· 
(~10:1) Iii 1-87fi!l :1 11d kaH· a lll<'''"l·W· 111 
e1m1.1t 1 1 lw loc a I 1.-."i d1.1p1<·1 p1t·,idl·111 . 
..,11,.111 .\ . \\"rnd . 7111..,\\' 0lt·,on Road =Tl. 
l'm1l.111d. OR !li22~. 1:10:11 2Hi- I l:I'.?. 

J ud~ Rawle\': \\'1· ,,·ould likt' IO 't'tHI 
1011 I 0111pli1111·111.11 \ < opit''> ol llw 
"'l'J>ll' llllll'I :"'ew\,ltld lhanJ.., fm \Olli 

.1111< Jc., But w1· h.111·1w11·<otdof10111 

.uldH·"! Pit-a"' '' 1 i11· in 10 llw 111:1111 
officl'.-J.\ 

Georgia L-5 Cosponsoring 
"Issues for Tomorrow" 

Thr Georgia affil iaLion of the 1.-5 
Society is kiC'king off Fall with rnwon­
'>Oring " Issur .. rot Tomorrow," the SOlllh· 
eastern regional conference of the World 
Fuwre ociet). lx·i ng held at the Georgia 
. 1a1e llnivc1~i1y t ' 1ban Life C:t·n1t·1 in 
Allan ta (announc rd in A11gus1 L-5 News). 

Barbara i\larx I l11hbard, L-5 Board of 
Directors membt·r. will g ive a pl<·nary 
address o n Ft iclay 111rn ning, Oc1ohe1 12. 
the first day of the two-day confe1<•nce. 
Konrnd Damll'nlx·rg. L-5 Board nwmbcr. 
will lead an afternoon panel ~haied by 
Richard Brown of Ni\SA-;\ IFSC: in I l um~­

vi llc. Gera ld Origgcr~ of the Southl'rn 
Research lns1i1111e and .Jcsco \1011 Pu 11 -
kamer of NASA I lrt1dqua1ters Advanced 
Planning. fhcy wi ll cli~cuss "Span• in 1he 
Eighties-and Beyond: fhe , A A Pro­
gram and 'pact· lmlm1rialirn1ion" and 
will desniht' 1h<• la1e ... 1 program of 1e~t'a1rh 
developmen1. and ~pplication' of tlw 
~pace huule 10 1hc l'xtent of NASA's 
p lanning horiwn. 

Bi II Gardinl'l. P1 e~iden1 of the Georgia 
Tt·ch Chaptcr L-5. will lead a pand shared 
b) Jack . pu1 l0< J.. and John C:ard1•1. 
t\"ociate Oi1t•c1m and Senior R<"\c•a1ch 

\ 

Scientist rl':.prc1ivcly of Georgia Trch's 
Applied Sciences Laboracory; Garry Noyes. 
of the Envi1 onmemal Engi nreri ng Sci­
ences Depanment of Lhe llnive1sity of 
Florida: ai1d Ina Jane Wundram. of the 
A111hropology Oepanme111 of Gt•orgia 

cate Uniw1 ~i 1 y. They will di<;W'>!> "Space 
eulemenl!>: Reconstruction Spaceship 

Earth." pu11ing a c11rren1 fo<ll\ on 1he 
pros1x·c1 and problems of con!>ll uning 
and maintaining closed ecological life 
suppon '>Y'l<'ms (CELl)S) in che 'iJXICe 

en\'ironmen1. 
Ahhough 1he s1andard conft'rt·nce fee 

increa ed on September 13 w $'10. L-5 
Society men1hcrs regis1ering- al1t·r Sep· 
1embcr 13 may 'till pay tht• confe1r nc-c fee 
of $30. spouse fee of SI 5. and \111den1 fre of 
SS b}' mc•ntioning L-5 News wi1h 1heir 
rcmitwnct' 10: 

Di 1•ision of Pub I ic Se11 ic <' 

R<'si~ 1 rat ion Offic<' 
Georgia Sia1c• llniw 1sit )' 
ll 11ivt'rs i1y Plala 
Atlan m. Ca. 30303 

For mo1t• information c<miac 1 Bill 
Gardint•1 ac ( 101) 873-6159 01 7!i2-1981i. 

(;r·orgia Tt•< Ii Cha/Jin membns prmnotr L-5 a/ong.sidt• thf' doomt'd s/u1ct' s/1111//t' 
F.11trrpri.sr. Tli t> 1::11tn/m.sr was at fl .1/o/J-0// in Atlanta 1111 tis Wfl)l fo C11/ifor1110 to be 
.IC I fl jJ /H'd. 

I.> 



To L-5 Members: 

Sonw qrn·~1iom han· h<'<'ll 1~ii~l'd aho11 1 
till' f 1111<1 ion' a nd m l'l"a 11 l'fkc1 i \'\' Ill''' of 
llw I .·?l ~oci l'I Y loca l c hapltT,, II 'l'l' llH 1h;11 
afu·1 tlw i11i1 ia l 'lep' of 0tga11 i1i ng a loC'; il 
r hap1t·1 haH' bel' ll m •c·1c·om1'. illl' 1 111· mlt1·r~ 
are a l a loss as to wha1 10 do nexl. Many 
ch a p1ers seem 10 be content to have 

11w1 · 1i11g~ a 111ong 1h1·111~dvt•, w di,1 · 11~~ 
1h1·i1 indi\'idua l \'i1·w~ conc c·rning 'pa1 (' 
h11rna 11 iw1 io n . Doc:. 1hi, 11 ';11ly ' l' l\'l' 1h1· 

p11rpo>1'' ol tlw 'oc il'l y? 
Tlw J •. :; Soc i1°l} i,1ig l1111o"·a1a1111 11i11g 

po i111. In 01d1·1 Ill a11r;u 1 11101(· nwmll\'I'' . 
ti ll' qualit} of tlw L-5 News m ·1.·d, 10 ht• 
upgradl'd . In rnd1·r 10 f1111d upgrading tlw 
L-5 News. L -?l m1·mll!'1,1i ip 11111,1 i11u1·aw. 

rh i .. i .. \\' ht'\\' illl' hdp ol lrnal ( h:tpll'" i' 
lll 't'lkcl 1110,l. L-:l llH'lllh('I' l l'lld IC> ""llllll' 
1ha1 tllt' gt·m·1al p11hli< i' 1101 lat king 
knm,·kclgl' ol tl11· ,pac1· progi;1111. lnu 
n11·11'1y 1ht· ~11ppo 1 1 of i1. 11<1\·ing ht·c· 11 a 

111t·mbl'r o l 1'11· g t'lll'ral public i11lhl'11n1 100 
di .. w111 pa, 1, I <"<.1111101 agtt't" 

Tlw logi,1ic' a11· 'i111plt-. Orn· c :111111>1 
,11ppo11 1h a1 of whi1 h otlt' ha' 1111 

knmdl'dgt'. Thi' is '01111·1h i 11g 1.-:"> lorn I 

< h:tpll'r~ < a11 do. Fi"'· :11 m yo111 \1°hT'' 
Read up 0 11 space colonies so you can 
a nswer questio n s. Organize yourselves: 

ha\\' h 1:a dq11a 1 ll't '> M 0 ncl yo11 M1 1111· 
p1011101ional 1rn1ll'l'ia Jo,, 1lw11 \l'l 11p an 
i11frn11ia1i011 hoo1h in a <01hpic11011' 'Pill 
(a o,hoppi11g 111:1'1. el< .). Y<>lll p11·,t0 1H1· \\'i ll 
ai1111,t• 1he c111io ,it r of pa:.,t•1., . 1,~ . 1'1·11 
lhC' lll wh<tl you and L-!i ail' a ll ah0111. 

l'lw Jlll" .. t' nl c i1111b1io11 or llw L-5 News 
i, < lcN' 10 :moo < opic·, p1·1 1110111 h. If 1 hi' 
1111111bt·1 of 0111 llll'lllh1·1, \\'1·11· 1aiwcl 10 1600 
(llt:ti \, 0111' Ill' \\' 1'1H'lllh1·1 (01 ( ' \ ' ( ' ! )' 1Jt11·1· 
1 u111·11 1 1 1H' lll l ll'r~ ). l h1 · L-5 N cws 1 ou Id ,1a 1 t 

;1 p t ogra ill ICI pl OillOll' lll'\\'"l;111d 'ii 11·'· 
E;1c It i'>\111· ,o)d on 1 h1· 111' \''"l<ll!d., I 1 olll 
1ha1 point \\'011ld 101111·11 lO :i ll'< hH 'l ion ol 
p1 11d 11< 1io 11 <ml~ . On< t' < i1< 1ila1io11 i' m ·1·1 
10.000 p1·1 11111111h. p1mlt111io11 <o'" \\'011ld 
dmp 111n,idt·1 ahl~. (Thi, llll':tlh tlu· 11\0lll'\' 
C'Oll lc) IJC' llC'll<'I' S(lC'lll d~!'\\' l ll'rt'. ) 

On(' ol ilw major t 1>111pla inh ahrn11 lhl' 
L-5 New!> i, lh t' ha 1Ji111a l li111·1H'" 111 
dl'iiH·1 ~ 10 <1·11ai 11 IKll h o l tlw 1 0111111 y . . \11 

i 11 creaw in 1i1<11l <1 1io11 \\'01dd hdp 
allc' iatc· 1hi, p1llhle111 aJ,o. If th1·1t· arl' 11·11 
or 11101 t· 11n·111 IH'r,., \\'ho n •t'l'i \'C ' dwi r L-5 
News al lhl' ,.,a111c Pchl Olli< l'. thl' 

magazines can be bundled tog<:thcr and sem 
directly to that o ffi ce. If. on the o ther hand. 
1lw11· as 1· 0 11 l ya ft ·"· 11w111hn, i 11 1 lw I l0g io 11 . 
till' mail i, '1'111 l111 0 11g h 1101111al ,01 1i11g 
prol'C'cl1m· ... a nd \\'l'all J,.1111\,· ho\\' long 1hat 
ca n 1akc. 

I l11rna 11in11io11 i, 11t1· kl'\ \\·onl. lot 
pt ·op k \\ i II < 0 1011i11· '>JJ< I< 1·. l'lw l .-:i So<'ii-1 y 

1ll'1·d-.. p1·oplto Im ii\ ''ll>llllll . 1.-:i 11a1iona l 
i,., I 011,.,l:t Ill ) ~ 'l'l'ki Ilg \\';JI'\ lt> ht'll l'I \('1 \'(' i I ~ 
llll'lllht•1,.,. .Jn 111 d !'I 111 p 111\·id1· 11101 l ' 

"'l\'IC'l '' · 1111111· 1111·mht'I''> an· ll l'l'tlnl. In 
01 clt•J I II J>l O'J>l' I'. i 11 Ill cJ1·1 lo hC' 1111>1 l' 
1'111 ·1 1iH· in 1101 0 111\ 1>1011101i11g h111 
t<'a< hi11g lhl' goa l o l llw hun1:111i1<11i011 ol 
'1"111'. lhl' I .-:1 'io1 i1· 1 ~ 1111 1'1 gro\\'. 

Rand~1 C Lamons, 
Ad 111 in isl rnl or 

L-5 Society Revenue and Expense Statemelll 
July l , 1979 - August 31, 1979 

Rn·1·n1u· 

~fr1111H'l',Jt i J>'> 

Do n a l io n' - l.IS 
Do11<11 ion' · C l' lll"t a I 
i\krcha ndise Sales 
Contract Servicl's 
Misccllant'ou s 

Total Rt> vc·nut· 

I 1.!>08. 12 
rn:l.:>o 

·122.ti:"i 
1.180.26 
1,963.39 

371. 70 

19.342.92 

Excess Revenue Over Expe11se 

Give this membership form to a friend! 

L-5 Society Membership Form (please type or pnnt) 

Expt'm<'s 

C:1·1wra l Offin· 
L-5 News 
L.1·gi,Ja1i\'l' l11fo1111a 1io11 
Co 111 rac1 Services 
P romotion 
i\lkrclwndi~e Expenst' 

T o ta l Expt· nst's 

145.85 

:1.879.20 
7.108.)8 

982.:rn 
1,263. 14 
3.772.32 

191.53 

19, 197.07 

C ITY / STATE/ZIP:-----------------------------------

AFFILIATION/ TITLE OR POSITION _____________________________ ~ 

(OPTIONAL) 

I am __ am not __ intereste d in being act ive locally. Phone (optional)-----------------­
__ Please e nroll me as a member of L-5 Society ($20 per year regular. $15 per year for s tudents). A check or money o rder. is 

enclosed (Membe rship includes the L-5 News, the monthly magazine of the L-5 Society. Subsc ription of $12 / year inc luded in 
membership dues). 

L -5 Society 11wmbt·1s " 'h o sign up fo r 1hc Spare Lt·gi lat io n I lot Lim· o p1ion rtu·iw frc·qut•nt fi1 s1da~s- mailings011 llw anion s or 
Congress and tht' Presidl't11 which a Hen tht· s pare shuttle spae<' tolo nies. sola r powt'r sa te I I ites. spacC' ('Xploration and othC'r space 
projects. 

Sign me up for the Space Legislation Hot Line. 

)Ii I .-!> N1°\\'"· Oc 1ollC'1 I !J7lJ 



L-5: A Place in Space 

by T.A. Heppenheimer 

L-5 is the firth Lagrangian 1.ihrntion 
poin1. But what are libration points? They 
<Ill' lo<alion" where a span·craft may be 
plac<'d "o lb always to remain in the same 
po,ition with respect LO the Ea1th and the 
1\loon. 

·nw F1<'nch mathematician. Lag1angc. 
in 1772. showed that there ;trc· fiH· rnch 
points. J'hrcc or them lie on a line 
con1wcling the Eanh and Moon: tht·'ir arl' 
L·I. L-2. and L-3. TI1ey are unstabll': a 
body placed there and moved s light!) will 

L-2. located behind the 1\loon, is the si te of 
a catcher ,·ehiclt'. which colh:(ls mass sho t 
up from the Moon b) 1hc mai.~·drh·er. The 
"2: 1 resonant orbit" i, abo a solution of 
the restricted fou1-b<xly problem (Earth. 
Moon. Sun and atcllite). as are thC' 
kidney-shap('d orbih atollnd L-•I a nd L-5. 
The orbi1 is ro~1.·atl'· l ike. and can be 
thought or as an dlip1ical orbit which 
precesses around lh< Ea1 th vc·ry rapidly. 
wi1h a satelli te in"'" h a n orbit H' turning 
to 1he same location 1dati\'e w the Earth 
and the"i\loon ewt) 1wo months. 'uch an 
orbit is relati\t·ly smble. 1equmng 
nominal sta tion-k<Tping. and hai. tlw 
ad"amage of a 1datiH0 I) ~mall "clelta·\'cc" 
to transfer compkt<·d 1xlwt·1 :.a tel lites from 
a space man11fa11111 ing facilit)' to 

I 
I 

I 
I 

Earth '\ 

Q]~~o--
M oon 

-- 0 

\ 

tl'nd to move away. though it will not 
u~ually c ia:.h directly into th t Ea t th 01 
i\le>on . Th{' o ther two arc L··I and 1.-5. 
rhl'\ lil' at equal distance f1om E<11th and 
i\10011. in tlw i\ loon's orbi t. thm fo1ming 
equilatl'ial triangles with Eanh and 
i\loon. rll<'~t· points a1c !>tab!<-. It i' ;1 
u11 iou' f.1u that they are :.Lahll' h1.·c;1u:.1.· th1.· 
:\loon i' only 0.01215 1i111e" tlw IOtal ma-;, 
of F.a1th and Moon 10geth1.·r. If 1h1.· 1\10011 
'''t'rl' g1t·aH·r that 0.03852 timl':. the cotal 
ma~~. L ··I and L-5 would be un:.tahk. 

rJw \i lllalion. howe\'er, j, t'\'l'll lllOlt' 

<0111pkx than this. Thl' Sun i, in tht• 
pictuH· and it disturbs tlw orbit<, of 
~pact·naft and c.oloniei.. It turn:. out (hom 

;111 1.·x111·11ll'I) mess~ cakulation dom· onh 
in 1968) that \\' ith the Sun in till' pinua·. a 
rnlom ,hould Ix· placed not di1l'ctl) at l.-1 
m l.-5. h1111a1he1 inanorbi1a1011mlont·of 
till'!>(' poin". rhc orbit kl·ep\ tht· ( olOll) 
about 90.000 milt·i. f1om it~ <t·n1rnl 
lih1a1io11 poin1. 

111 tlw coloni1a1ion prnj<'< 1. tlw colonit·s 
mar ht· loc:itl'd in thr ,·icinity of I .··Im 1.-5. 

\ 
\ 

\ 
\ 

\ 
\ 

g('osvnchronous rn lowl'I· orbi 1~. For th is 
1 nt~on so111t· n•st·a re h1.·r' hC' l il'\I(' 1 ha t th(' 2: I 
rc·sonant othit ,,•ill ht· tlw sitt' of the first 
~pace manufacw1 ing c itir~. rather than 
I .· I OI l.-5. 

But the il>:>llt' 1h:11 ha' IX'ople l'xcitcd i, 
not wha1 orbit ,,·ill h1· < ho\c'n bllt wha1 
«1t1ld bt· don« th1·1t·. ~pace· indu,lli('S in 
one of the~c rn bit, «>11hl manufacture sol a 1 
pown i.att·llitt'\ ( ~I'S ) from lllnar 01 
a\lt·roidal 1t' MHl1Tt'\ , Ead1 SPS could 
clt-li\'t'r 1win· a~ much low cost. 
cnviro11mc·111all )' ~aft> t'tlt'IJ.:)' 1<> Earth. ,·ia 
minowa\'t'~. a' the• C1 and C:oult•t· Oam. 
and forty-five of them could meet the total 
present eleCLrical power needs of the .S. 

("his ani,·it} \\'Ot1ld C 1c•a1t· H'11 S of 
thou,<ltHI, or jolh in 'IMCl' ;111d 011 Earth 
,,·i1hin a~ ,11011 a 1inw a' 15 )1'a1s. 

The L-5 News onH· p101><hed that \\'(' 
dbband in a 1na" n1t·<·1 i ng at 1.-5. b111 ,,T·n· 
nm pa11icular - th<· 2: I ll'\Onant orbit 
\\'Olild do a~ \\•di. C t• t1ing l('ns or 
tho ttsamb of ttS lil'illg and working 
~011H'\d1t'lt' in 'PHH' j, CHI! goal. 

Spread the Word 

\\'1· ol tlu· I .-:1 ~>< il't\ ol :-\1•1, lk111 h.t\I ' 
f 0111td .1 \\'I} dint i \l' lllt't hod lot 'fl' 1·.1clt 11g 
t ltt · tH'\''" 1f I .·.°>. I It i' 1111·1 hrn l i II\ oh,., 011 h 
I .-.·1 h1111rnh a nd 11w111h1·hltip fh1 ·1,, 

1'111· id1•:t i~ IO \\'(';ti }Oll i f •• :1 httllClll 1111 
111.1111·1 \\' l11·t 1• \'<111 go ;111d t :111' .tlo11g '111111' 
llll'llllll'l,hip lhl'I' (thl' IJlll'' \\hi1Jt tdl 
\\h,11 l .·.01 i, ) in \Olli <:11. \\\·at111g rlw 
h11 t trn1 i, :1 n .tt11oma1 ic at h 'tll it 111·g1·111·1. 
I lt1· I 11 '1 1Iti11g p1·oplt- wi II ,1,J.. '' \\ h.11 '' I .· 

."1~ I· ,pl.1111 ht id!~ .me! ·"" ii 1h1·\ \\111tlcl 
I iJ..1· "It tit' I 111·1.111111· on I hi' '11hj1'C 1: 1 lt .11 \ Cltl 
jthl h:tppt•n 111 h.1\t' "11111· in \ottt <.tt . II 
tltt·~ \\';ltll Ill"'(' tilt' lilt'l<tltlll ', gi\I 1h1·111 
11111· ol 1!11· 11wmb1·1,hip lh1°h. l'.\l'll ti 1ltn 
do11 '1. 1lt1·\ h:l\·1· :11 Jt-:1,1 lw:11d ol I .·f'1. Sn11lt' 
111.t\ t'\l'll ht•c 01111· itlll'll''lnl 1·11011glt 10 
a111·11d 0111· nl ~otll llll't' lillg,. 

I lwht\ 1111il11l 1hi11gahrn111hi,1n1·1hnd t' 
1h.11 i1 do1·, no1 fo1t1· \otll uh•a, 011 
"'11w111u· 1·l'1" \\'1• ha\t' ""m 111111' l.111·cl 
op1·11 1 t 1111 ''lll .mcl '"'''ii it' "lwn 111i11g to 
\01111111·1·1 i11l1111n:t1i1111. \\'hl'll tl11·\ p11pllu· 
lfll< ''lie111 .111d tl11·n dillt•t 1111111 \11111 
opit1t1111. 1hn lt' tHI HI h1· llltll\' politt'. \\'1· 
;111· 1101 ll ~ i11g to di,< 0111agl' ntht•t \\,I" ol 
:1Chi1·\i11g t. -:1 goa l, . httl 1:t1h1·t 
1·111 rn11:1gi11g .i ''°'" whi< h tl'qttitt·, 1111 
pl.11111i11g. I'"'- .tlt1Hht t1ill .111cJ l>1 i11g' ,I 
l.11g1· .1111m1111 ol tK·oph· in 111111.111''11lt 1lw 
1.-."> dll'.tltl. 

1>111111 \ II ii I 
/ .• :; Sot wt\ nf \ 1·.1• /11•111 

. . . . . . . . . 
· Letters. ;. · </ . . . ' 

lh inn111·t1tlo. 11111 \\ol tll\ ol .1 '' hol.11 h 
puhli<.1111111. till' ":\'1·\\, B11d " appt'.11 ing 
Oii p.1g1• I "1 11! 1Jt1· ~t'Plt'llllll'I I .•.0> 1·dit1011. 
n11"1 log11.tlh 1011j1ttt' ttp i11 tl11 t11111d' ol 
\11111 11·;iclt•hhip 'wrn· tm.tgi11.11' po1111 
11111tt1«tpoi111 ol oppo,ing -it'\" 011 tlw 
1li:il 1 .\lrn111 I tl'a1' lll't\\l't 'll 11""' 11 .111d '>. 
N1·il I l11"· 11 l1a ll. iltt· i\' .\S.\ (.1·111·1:11 
C:11111hd . 111 hi' kcl1·1al 1:1p.11 i1 ' . .\11 . 
I low11h:iJI i' dq1i11t·d :t' "< lltllltl 'I i11g" 
I Ill 11 l'l II' ,t hot11 1111' .\111011 ("I\'.! I\ t 1·gi,1t·tt·d 
IJ\ I .l'igh lbt lll< 'l, \\ liill' 1.11n p1111t.t\l 'cl, i11 
Ill\ 1.1p.t111\ ·" 1h1· X.\'t\- \1111·, C.hi1l 
Co111 hd. ·'' "tt·10111 ng.. .tga i "'I. .11ul 
di"t'llltllg l1otll. 1h1· \II'\\' ol Ill\ .1g111<' 

'"I ><'I\'''" · 
l.t't 1111· 1 lt '.ll 1111' ait .ti tli1· """l'I II\ 

' 1.11i11g 1h.11 ;i, •• l:tl\\1'1. ·" .t pt i1.111· 
i11di' id11:tl. :111d "' : 111 itulq11·tul1·t11 
ll'"''ll( 111·1. I I oti-id1·1 1111' dt:t ll i\1111111 
r11·.11~ 1111,111111<1 ;i, :1 lt-g;tl iti-tt 111111·111 . B1t1 

Ii 



dll' di,:11.~H·1· 1111· 11h \\'hi<h I ha\t' l''Jlll',wtl. 
• 1ml <0111i11111· to l''f>t<'"· .ihout tlw d1.1lt 
~ 1 11011 I tl';1t\ and ih po"1hlt· l11t111l' 
.uht'l'l' 1111pa< I upon h111nan 11ghh .iml 
l1111d,111H·111al lll·e·dm11' i11 ,pan· :11iw hrnn 
c 0111 J11,irn1' "'' 1111 th i11 1i1 irn 11·,1'.llt h of 
rni 1w p11hli!>htd b) lT.C. lk1k1·lt·) and 
Columbia l fnivc;rs ity. long bdon· any 
ernh1'11'11' n.i,11·d at ilw l ' .N. Sp:u1· 
C:o111111i111·e· 1111 a ,jngll' d1:1f1 ~ 1 011 11 I 11':11\ 
lt'ld . 

I 11 dde·111h Ilg 111 \ JHthl i,hnl '' 111 I.., ·" .1 
kg.ii 'c h11l.11 -.11111 11111 "' .1 fcod1·1.tl otl u i.il 
1·,po18't11g .1 f1C8'itio11-f h:11c· .il\\.I\' 1.1!..1·11 
llll'. l,llll'' II• (''t llldl' 1h1· '"(WI llCHlll' l.u t 11( 
111 \ lnh·1.tl 1·111plo11m·111 11 h1·11 11·,po11d i 11g 
111 q111·,1u111,. (.1118'1·q111·111h. wlwn ( ~11oh 11 
I k11"111 pho11nl nil' :1 kl\ \\Tt' I..' .1g11 .111d 
;i,J..nl "lwtl1t•1 thl' \ it•1,, a11d 1 rn11 lt"i1111' 
l'lll.111,llillg fl11111 Ill) ll '\\'Oll( ft \\'I 'll' flll 
:1111 ih11 11011. I i11di1a1t·d thl'll. a' I .ilw:11' 
\1·i ll. tlt.11 thl'1 11·11ai11h all-. I did 11111 
1·1111·11.1111ilw1101io11. ho\\'e•11·1. that tilt' L-5 

:'\t' \\' \1n11Jd lt' \\OIJ.. Ill\ IOllllllt'llh Ill 

.1pp1.11 ,1, ii 1 hn 1·111,111.11nl 1111111 -'lllH' 

i111.1gi11,111 polic 1 11l'h.11t· 1111h 1111 :-: \\.\ 
"IJX'1\1'1H , h>t tlll' ll'COld, I h.lll' lle'\( '1 .• 11 
.Ill\ 111111'. h.icl di,Clh,iOlh \\ith ,\ !1. 
I l11,1·11b.ill 1rn1t1·111ing ilw ~ lorn1 I 11•;111. 
11111 do I h;1\l' :tll) i11111h1·11w111. 111 1111 
:-\ \~, \ t'lllJ>IOlllll' lll . 11 i1h a111 111.1111·1 
hl'11111· t ill' l ' nitt'd :-\.11io1h 'lp:111· 
( 111 11111i111 •1• 

111dwc1111h1' of ow 101111·1,,1111111 .• 111d in 
.tll ol IHll p111u 111111.ui,, lhl'll' w;i,,1111plt 
11111111 th.11 1111 1i1·11·, and <1111t J11,11111' of 
l.111 \\I'll' olk11·d 1·11111d1 in 1111 11111 .11e· 
c .1p.u 111 .111d 1101 ,1, .1 kd1·1.il oil i1 i.il . I Ill' 
(.0!11111111.1 .111ic k th.it I w111 in."' .1 11·"!11 
of 11111 1111111·1,;i11011. 111al..1·, 11111d1·1e·1u1· 111 
111\ ~.\ ..... \ t'lllJllO)llll'lll. .\ JJ Jt·tle'I' \111111 ' 11 
I)\ 1111· 111 thl' 1.-!J !->oc it• t 1 :1pp1·:11 011 
i11tJi\ id11aJ ,t,lliotll'I\, ~ l llll'fl\l'I, '()('C iii< 
1 it·\" of 111im· 11·gi,1l'lnl i11 till' Jl.1,I .1 11d 
p11hJi,J11·cl i11 du L-5 :'\c·11~ . clo 1101 111 .1111 
\I.II .1d11 II to thl' f,1(f of 111\ lnl1·1.il 
l'lllpl1111111·111 , ,e'(' .f11111' l!l781·d111011 . pp. 1'.!-
11 >. .... 0 I 1h111I.. th.11 Ill\ '(' llllllH'llh 1111 1111, 
JIClllll h.11J lo hl' e ll';tl fl J..111 I\\ II . 

I 11 1 lc"111g. t h1·1t· 1e·111,ii1h 11ot hi 11g 
h11 th1·1 In lw drnw t''c e•p1 lot 1n11 to Jll i111 
thi, k 11e·1 to .ilJ.11 :1111 1111'i111p11·"i1111' 
e·1111·11.1i11nl b' 10111 tl':tdt·h. ;i11cl 1111 1111· 10 
;ip11logi1e· 111 :--'C'il I l<N' llh:tll- 11<11 h1·1:i11w 
ht• i' 1111 :'\ .\~.\ "1p1·11 i,01 h111 1a1h1·1 
he·< .111'e' IH· h.1' b1·e·11;i11lhll'cl<11lh-;1g111· .111d 
Ii 1e·rnl 111111.1111 ll':tt,-frn till'"< h<\ IJl'hot " 
.tpp< .11 ing 111 ~Olll ';1•ptl'lnh11 e·cli11rn1. 

]. llenr\• <:lfl: ri. ] .. \ ./). 
Snn Frnll( Ht fl. (.. I 

l11 11·,po11" · 10 Kl'n ;\l1C:01111itJ.. ',:111ick 
" I l igh F11111til·1 Po litic, .. in tlw .111111· i"11e· 
111 thl' L-5 ~l·ws. I 11c11dcl lil..l· to ,1,111· that 

I H 

11hik SP"i 1011,1111<11011 1' el'ttainl~ tlw 
lllCl'I :tlll:I< ti11· pJa11 th.II \I ill k;uJ to thl' 
pl'l mam·nt human h.1hi1.1tio11 or 'pate·. it i, 
i111p1111<1n1 1101 10 clq>1·11d 011 po\\'l'I 
,;i1dllll'' , .,e J11,i11·h ,1, .i j11,1ifi<atio11 1111 
thi goal. In tt•rnv. of 'l'I' i<t'' and ind11su·i1·, 
1ha1 can be c ondutttd i 11 'pan·. SPS is one 
o l 111a11y. Ii i~ 11111· th ,11 ~ J>_., don hal'l' t ill' 
g11·;111·,1 po11·11tial frn ge·11 i11g h11mani1~ 

i llltl 'I>'" 1· on :t 1:11 g1· '< .ile'. hcl\l't'\ 1·r 1 lw 
l!>ll< e·pt aho ha' tlw high1·,1 1 i,J... \\'lt ih-
1i1111:1111 :ill 1x·opk :tgll'<' that ~I' ..... i' 
1t·1h11i1alh l<0:h1hlt'. 111.1111 """"" 'llPJ>Olll'I' 
'tall· that t h1'l l' .111· q m·,11011' 111 <'< onmnit 
p1 :u 1i1 al it~ ,till to Ix· .111,\\l'lt'tl. J'hi' i, 
\I h~ :t \ igOIOll' Jllllgl.1111 of ll'W:ll< h. 
dndop11w111 :incl e·1.il11.11i1111. \\'hi< h 
C:1111g11·"ma11 R111111i1· l·lippo :111cl .\I.\ .\ 
a1hrna 11·. lllt1'1 hl' 1011d111 te•cl hd111e· :1111 
< 11111111i1111<"11 I 111...,PS1.111 hl' m:tdl'. The· 1.-!'> 
';11C il'I~ , f1 1>1ilcl l.Jl..C',111.111i\l· 1okt111·11'1111· 
that tlw JH111 e·1 ':ttl' llate· e 011«·pt g1·1' tl11· 
"''l':Jl< h I 1mcJ, t h.11 it clt·,e·1 \ t''· 1>111 I \\'011 lcl 
ht• cJi,appo1n1nl 10 'e'<' 1.-·, 1 low ih dom' ii 
111111i1111nl 'iP..., ll'''"111 h 11·,1111' in m·gatiH· 
(Oil! Jthilllh. 

J11 111cl1·1 111 111."1111111· tllt' p111hal11l111 of 
.uhi1·,i11g h11111.111 111d1·p1·11d1·1111· 1111111 

f-;111h. it I' lll'I l 'n:ll I Ill JlllllllOll' ;111d 
1·11111111ag<· tht· cl<\l'l11p1111·111 of all 
p1 ol i I :1 hk 'Jl·ll 1' :u 111 i I in. I 11 o t ll<'I \\'Ill ( "= 
clo11'1 p111 all ol 111111t'gg'111 ilwSl'S ha,k1·1. 
,\ hhough 1111111.il 111.111111<11 I Ill i11g 111:11 h;I\(' 
flom I I lo I 10 1h1· p1ol11 pot1·1111al o l 
'\P'l. it i, 'till ,111 .1111.11 ti\C· op1io11 in 1he 
<'ll'lll th.II \ f' .... J>lllll' It> lit' i111pt.1t li<:il. 

\\' irh ll'g.1111, Ill rnlH'I l.11ge '·'( .1k '(>.IC t' 
111tf11,11 in p1"'1hh e 11111p,11.1hll' 10 ~I' ..... 
B1ian O' Le;11\ of P1i111e·to11 l l ni1t·1-,it} ha-, 
~tatl'd that larg1· m hi ta I :1g1 ic uh urn I 
f:ic i Ii t i1·, < 01dd hn rm 11· ,1 1n.1jm ' J 1:111· 
i11d1 htl~ i11 lilt' tH':ll htllt le'. ,\11d tll<'ll' I' 
.1h1·:1" 1h1· p11"ihili11 ol 11111:11 and 
"'lt'I oid:d 111i1i i Ilg and 111hi1.1 I 1l'fi11 i ng ;i, .1 
p1oli1ahk \l'llll11<· i11 ihl'lf. 

11'1/1111111 (.. /{11t/0;1• 

/foci: /m1 I . .\I. I 

\ \' ho I'> \\'orkin~ on the obl'ious 
1C'la1ion~hip bt·1wc111 offshore oi l-field 
con~trunion wot k and l>pace work? 

I'lw da}·to-day \1'0t k of a saturation 
dil'i 11g tram i ~ wry m·m ly tlwequ il'alrmof 
l hl' \1·ork o f a '>pace· ll'Ol'k < IT\1'. A sat team 

lil'l''> in a c ha111l>1·1 rn1nplc·x fot a pl'riod of 

,onw \\'Cl'k'. Tiil' 11·a11111·mai11' p1t·~M11 i11·cl 
at the 11orki11g cl1•p1h (lll'"'llll'. T1·am' of 
l\\'o cli1 l'I' Jt a tinw ,111· k11 ie·d to tlw \\'ot k 
at dt'pth in a hdl. rJll',\' di1t·1.., lock Olll or 
thl' hdl. <>Ul' ;11 a tinw. and wot I.. about I to 

;, hmn' apiect·. 
rtwi1 '>hih compll'tc'cl. thn are ferried 

back 10 I he· 'Ill fate•. J'llt' bdJ i'> matt•d tO thl' 
e hambcr co111pl1•ll. . rtw fi1 '' t\\'o diva'> 
1e·1111 n w ti ll' c ha111lw1. two morc· 1·1111·1 tlw 
lwl 1. · fh c:,l' 1 \1·0 di l't't~ 11011• go to work 1hei1 

~hi ft . 
\\'ork continue~ in shift!> in thi' man n<:1 

21 hou1., a da) unt i I the job i., c ompktt'. 
Gt•ner all) a tl'am lil'ing in tht· ,at c ompkx 
(011,i..r' of thl'l'l' tWO·p<:r~Oll lt'alll' or 
11·ot king di1t•rs. a "i.a1 1cnde1" 10 mu· fc>1 
t•quip111t·111. a 11cl possibly a m('di1. Sat 
1cch11icia11l> work mnside on deck. moni­
trn ing li fl'-s11ppon. serving mtab. t•tc. 

When la1gt•-scale projc:cts a11· < on,11 uc -
wd in 'IJ<:I(('. the \1·ork will probably \'l'I)' 
m11C'h H"il'mblt· the activity of a "11 job. 

If )OU kno\1· of other 1x·opk \1 ho art· 
i11te'H''>tt·d in or arc working on thi., 
con Ill'< tion. pka~e write to me. 

C:ltar{('.1 S. l' />P 
SR Bo\ 11 J85 

La Q11i111a, (;, I <J22;J 

I .a~ t Fd>111a1 y or so. I rem'\''''d my nwm­
bcr~hip with L-5 until nexL April ( 1980). I 
also ind11ded a raLh(' r leng th\ noH· in 
which I madr .. ome comm<:nt'> and ~ugge\­
tiom co rHTrning the Socict\ . fht· onl\ 
re~ponsc· I recei,Td was simpl) a mt•mbet· 
ship nird in an c·nvelope. If }OU don't fn·l 
that my comment~ are approp1iatt'. ri 1w: 
hut I think tha t I deserve at lt·a~t ;111 
ark now J('dgemen 1 of my let IC'I. A 'i 111 pk 
k1H·1 to nw wou ld not require· much dfo11 
on your pan, and it mig ht retain a few 
mc:mbcrships: no one likes to be snubbed. 

R idinrd S1 /wit: 
{jf'nbmok. TX 

/ . -5 members. help! People .w elt n~ tlw 
often write 111-ltrnps of tlte.1e letters el'en• 
dav. ll11v po/1111/eers to ltl'i/> a11.1w1•r 
111ail!-CI I 

I lllt"t t'Xf>ll">'> 111) coml'rn 01t·1 thl' fact 
that < 1•11ai 11 l.-5 nwmbc" "'t'lll 10 bt· 
jumping 011 tht· anti-1111< 11~11 hand\\'agon. 
:'\11cl1•a1 fi\'>io11 i' ~till th1· ,ar1·,1 and 
< lwa1x·,1 l:ngl··,cak <·m·11:.n. <<>n1t•1,1<>11 
"'ll'lll. I l:tt 1 i,lmrg 1101wit11,1a11di11g . .and 
thml' 11·ch11icil probknh it 1111do11h1t·cll} 
Ii;" .tit' likdy to ht• fat mot1· 11a1 tahle• tha11 
thow \1'l' wi ll 11111 i1110 with ,0J:11 pm,•t•t 
;,a1e· lli11·, (S I'S). 1h to '>OC'ia l co11., 11ai11h ... 
\1'l'll. S PS i' a~ l'lil1wral>k to phony 
"at i,1 ic' :111tl ,c;n t ' lwacll i Ill'' :" 1111dl'a1 
fj_.,ion . Chu e•mphasi> 'hem Id bt• i 11 
dt·H·lopi ng \I'\ a~ a c lwn /u·r c·11e•1 g1 ,1111111· 
than a111 < 0111pt•ti11g one•: ll'< hni< o1l h 
h1·tte·1. not j 11" .,ociall} mo1t• <1< < q>ta hie·. 
Bt·,id1·'· an 1·1w1 g~ -1 ich ~ocit·t1 i, f,11 moll' 

likd1 lO i1111•\I in '>pan· than an :11ttfi<1.ilh 
t'llt'I g \ pool one. 

]oltn H. tl)'llf'.\ll'IJrlli 

Slif'mu111. TX 

l.-:1 :-\1·\1''· 01111111'1 l!li!I 


