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A 11olf11r111 the F.111'1r<>1111ie11tnl l<e<enrch l.nborntory. The /1ln11H srr11 herr /Jrod11cr nbo11t 011r k1logrn111 of l'rgrtnbles prr dny ei'l'T)' dny of /hr yenr. These 
i11 tr1uwr t 11//1pfll1011 terh111q11r.< mn)• mme dn\• be nppl1rd lo .~mu>i11.~ food 111 .<pnrr. 

NASA-Supported Study at the University of 
Arizona Selects Crops for Closed Habitats in Space 
by A1111itn Jlnrlan 

\\'ha1 w t'al a nd how 10 raist i1 during 
years of spac<' hahi1a1ion an· issues being 
addrt~~cd by a 1<-a111 at tht llnin·rsity of 
Ari1 o n a·s En,•i1 onmc nt a l Research 
Labor::uory in Tuc,on. l lndcr the direction 
of Rc•st': trch As~ocia1e J ohn Phillips. a 
diver~(' group i nduding libra ry specialists. 
biologi~ts. and a :.1udt111 of psychology a1C' 
con:.idering thl• litC'r.uure on closffi 
l'nvironmcni ag1 icuhurc (CEA) in search 
of likc:l y food sourcl's for space pioncn s 
and pe1manen1 inhabi tants. 

The study ranw intoexis tencl' in order to 
con·r gaps in knowledge uncovC'red a t 1hc 
1977 1 ASA-Amc·s Space Sc·11 l<·mc·nt Study 
which was attended by two of the team 

membC'1S. II has n·n1l·n·d on colknio n of 
publishl'd works which ckia il lht• tn l'thods 
used in growi ng crop~ and raising animals 
no1 umkr field. hu1 under ('ndo!>Cd. 
conditiom. lncreasc·d yields are usually 
rcali7.l'd hy CEA, and l'COnomi<'s can be 
made in ma1erials. such as nu1ric·n1s and 
wa1('r. RC'< ycling in con1rolled loops. an 
impcra1iH· for space hahi1a1ions, na1ura ll y 
deriws f1om CEA praoiccs. 

With compi lations o f candida1c species. 
thC'i r yidds. needed kedstuffs and spatia l 
requirements in hand. the ER L team wi ll 
bC' making specifi c n•commenda1io ns 10 
NASA in severa l areas of RT&O. Among 
them will be: utilization o f space shuule LO 

10 s1udy syi.1ems and componr 111s. 
Ocwlopnwnt ofa dedica ted long-d ura1io n 
txposurc fac ility for li k sciences rl'Sl'arch. 
lnitia1ion of quan tita tive i.1udics in t•arth ­
basc·d phyto1rons. Con1inua ti o n o f 
in1crdisci plinary foru ms to prnmow 
dcvelopmen ial interac ti o n amo n g 
industria l. governmental a nd university 
personnel interested in CEA. Expansion of 
1he data base SIRS (Space Information 
Retrieval System) begun during the sllldy. 

The study will be in progress until 
November 30. 1978 a nd the participan1s 
would welcome input from intcrcs1ed 
individuals. 



Children 
of Gaia 

V)I l·:rih T. l'otnwm 

Living CT!'attm·s not only rt,poml to 
1hci1 t'1l\'i1onnwn1. but anivdy changt• it. 
Thi:. i:. till' prime principlc· of e<·ology. and 
thc· cktai 1, of 1 Ill' (lows of l'lll'rgy. watl'I and 
111111 ic·nh 1\'i1hi11 tht· t-cological ')'U'lll a11· 
wt rnul.u ~ . 11 nq>lain:-. till' i111t·lllt·1x·11ch·11t t' 
of Iii ing thing,. 

Thl' " C:aia I lypotlll':.i:.·· \\'LI' nanH'tl h~ 
\\'illia111 (;olding anti dahmat('(I hy I.) 1111 
i\larguli:. a nd .JanH's l.01TI<>< k a:. a n 
t'Xtt·n:.ion of 1hi:. Ill incipk. 11 :.uggt·,1 1ha1 
1ht• t• n1i1 1· hio111ass of lht· Eanh i~ a ,i11glc­
livi11g 1·111i1y. ahk to cont rol and din·1 l till' 
C'hangt'' in ih 0\\'11 l'nvin1111m·111 to l'll\tlll' 
ih o\\'11 '1111 hal. En·ry mgani"n dm·:. 1hi,, 
hmn till' loll'l'Sl 10 till' highc·,1, ;\ 
1111i<dl11l:u mgani:.111 i:. a nu·1a,1ahk <O· 
opc·1ati1<·t ollt·< tion of 111oln ulc·, 11·h i< h . in 
tht·111wh1•,, all· co11~1antl~ <hanging c·;u h 
otlll't anti 1IH'i1 <·111 ironmn11:. 101 till' 'akc· 
o l thl' '1111 i1al of till' ll'hok. Si111ila1 ly. an 
organi\ln a'< rnnpkx as a h11111:111 hdng i:. 
an t·qu : dl ~ 1m·1:"1abk <<>·<>pl'tatin· of t'd1' 
rhanging t'ath otht'r ;ind 1ht'i1 
c·nl'i101111H'1lh. Tht' hypothc·:.i' < an1101 hc· 
pmn·cl. hut i 1 offc·rs power( ul i n :. ight:. tha I 
can guidt• \\'Ollld-bc· pop11la101~ o r Spa<t'. 

1 ' p until 111>1\' C:aia ha' hc·1·n unahk Ill 
pc·il111111 llH' om· a<1i1i l) 'ha1nl h) all ih 
(Olll(>OIH'lll 111ga11i,111-.. It ha' laikd I<> 
1t'(>1od1u 1· it,dl. II < a111101 rl'prod11«· itwlf 
bt·ctt"t' ii ha, IHJI bl'l'll abk 10 l'\'Oln· lhl' 
II<'< t'";n ) 111t·cha11i .. 111., 10 ht· ahk 10 llHll'l' 
parh o f i1sdl otf tlw s11rlan· o l 1111' Eanh 
and into 'pa1 t". 1hc· only pla< c· into 11'11id1 it 
<an tlil'itlt· ll'itho111 d l's troying itwlf b) :.df­
< 0111pc·1i1io11 . 

But 11011". in tht· :.hapt· of '011\l' 

tlt·1i1a1i1t·,ol till' hmninitk (;aia 111a~ halt' 
tlt·1dopnl j1"1 that lllt'l hani,111 h) whi< h. 
al11·1 :I': hillion )t·a1,, it can 1qJ1otl111t· 
i1,dl. II 11·t· t hoo:.1· 11T <an 1·,1ahli,h 
i11dqin1d1·111 < olon ic·s in :.pan'. Bui those· 
t o lo11i1·, < :1111101 Mll'l' in· long 1111k:.:. 11·1· 
k a 111 tht' k:.:.011 of Gaia. \ \'<· ha\'l' 10 takt· 
ll'ilh 11' a ,11rfi1 it·111 1·arit·1y anti dil't'1si1y of 
otht·1 rngani:.m:. \\'ho~c· 011·11 i111c·1a1 1io11' 
and 111otlifii;t1io11' of tlwir n1\'i1<>11111t•111 
\\'ill pc·1111i1 m IO li\'l'. But thq. in llll'il 
ll1111 . 11·ill dq1t·ml Cm ~u1\'il':il m1 1lll' 
111odifi1 ;11io11' in tht· c·111·iwnnll'1ll of 'Pa< 1· 

1ha1 onh 11·c·. ,,·ith mu 11·1 hnologirnl 
t'Xpc·11i'<" 1<111 h1 ing about. 

It i, <>11<' of 1h1· C'hid iron it':-. of our agt', 
1ha111T. 11·ho 1h1('a1c·11 Caia·., \'l'l'Y s ur\'ival. 
rnn bt 1lw mt'ans for the spread o f Gaia's 
rhild1t·11 across th(' Uni verse. 
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L-5 Symposium 
by Ton y Datiis 

\\'hat a l t' thn hall«'~ 1ha1 yo111 cozy liltlt' 
nH'cca in outn :-.pat t' ll'ill l>l' ck~ i royed by a 
1t·rroris1 a nac k ? By a kill1·1 \'ii u s? By a £1ood 
or rad iation? I low will ll't' gc·t a lo ng up 
llwn·? Will it ht' goV<'r11<·d h y llw kind o r 
SO(· ial dc•monacy, l'l'()il'I(' with tntdl' 
unions and constitutiona l guarantees. that 
we kno11· in th<' t ' nil('(( Stat<'' a n d Western 
Europe? Or ll'ill it I><' a 11•" hc·nign form of 
gO\'ernnwnc. om· 1ha1 would make thc· 
Sol'ic·t l 1nion ,<·1·111 humanis tic b y 
comparison. <>lit' in which lhl' dreg:. or 
human ·:xis1c·1u c· \\'011ld ball IC' it out for 
s1u-viva I? 

Tht'St' a nd 01 hn q 11<·s1 ions wt·rc 
l'Xplqn·d last 111m11h ill till' 1.-f'> Sym posium 
hd d al thl' 361h anllual World Science' 
Fic tion Convn11ion in PhOC'nix, Aril. 
Pa nelists ll'l'fl' L-!'> Soc it·ty preside nt 
Carolyn H t'llMlll and '' ic•nn· fiction 
writers l\ lack Rq ·no kb a n d J <1t· I laldernan. 
bo th of whom ha\l' nmTh ill tlw work~ 
about span· < o lonic·:.. 

Ill gt'n l'ral. th t' outlook of thl' panelist~ 

\\'a:. optimbtic. and o n c· of th(' rt'asons is 
the kind of pn>pk \\'ho all' likdy to seltlt' 
in 01111.·r spa«'. Compal ing thl' colonizing 
o f space with I Ill' colo11i1i Ilg of l h e \Vt'Slt'rll 
H C'misphC'l'<'. Rc·ynol<h 1101nl that thl' 
imrnigrcint~ f10111 Eu1op1· 1h ro11ghot11 tllC' 
agl's 11T rc· <· i1he1 Mlllll' fm nt of human scum 
- such a s conl'ich 01 lll'

0

t·r-do-wdls - or 
rdugn·s from an opp1t·s,i\'l' polit ical 
atmosphl'rl' hal k ho11lt'. 

The c-re11· that < :11111· ovl' r with 
Col11111b11~. fo1 i11:.1a 11c t'. wc·n· 110 1 
advl'nturns. said Rc·ynold~. Ins tead. they 
wl'rt' "thl' scum ol So111llt'r11 Spain who 
t'\ll'n 11Trc· o n tht · vng<· of mutin y. 
C:ol11rnh11s ll'l'llt O\'l'I lor money. you 
know." 

The latl'r Spani,h 'I'll lt·r,, It'd by 
Conquistado1<·~ 'lit h a' Cort<'£ and 
Piu 1rro. "\\'t'lt' ti ll' llllhl «>11 up1. dc·prnvnl 
ix·oplt· you rnuld find ," ,aid Rc·ynolds. On 
l'\o rth Amni< a. G t·oi gia. for onl', wa:. 
settl<:d by c·om·i< ''· i\lany or its new 
n·s idents - thl' :-.l<l\'l'' - didn' t want to 
come to begin with . 

Reynolds 110 1ed that th<' Irish who cam e 
to the l l.S. 10 e~capt· the poiaw famint· in 
till' 1840's Wl'rt' Ill<' lc•,st'I tr<lim•cl of their 
c·ountrymcn. whi 11· till' hc m ·1-c·quipped 
ones stayed on. l.il..l'\vi:.t'. i1 was the poon·r, 
less-trained Ct·1 ma11:. who fkd Bisman:k 
and J ews \\'ho fll'll 111<' pog1oms. he added. 
and the ltali<1n i111111ig1a111., mainly came 
from the poo n ·1. rnral an·as of S icil y and 
South ern Italy. 

The first span· colonists , by contrast. are 
likel y 10 be so i111dligl'll t, compete nt and 
well-trained 1ha1 tht·y rnuld get a good job 

on l:::anh. ~1id R<'ynolds. 
B111 \Olllc·om· from tht· audic·ll«' :.hot 

back that " till' 1x·opk who kavc· lwtt• -all' 
they Ill<' o n<·:. who louse up to lx·gin with?" 

I kn:.oll. 1111·;111 whik. prnlic tt·d that 
Eanh will t·1·c·1111rally become a giant pa1 k. 
111ai111aim·d by space dwellers £01 tllt'i1 
amusc·111c·111 - "thl' people· will 1101 bc· 
all01wcl 10 nws:. up the ir home planl'l. 

"Wt• call dl'all up Earth by kaving it. 
Tlw 0 11 I y \\'ay 0111 is up. We can '1 go back 10 
Olll pa:.1 ways. 

What kind of gm·c·rnmc•nt will 11T ha\'l' 
u p tlwu·? Again . it dqx·nds on who gc1t·:. 
up fi1:.1. a< cordin g IO Ht11~011 . Colon it•:. 
that mc· laq{dy corporn1c·-domi11atc·d and 
foumkd primarily for the pu1 post' o l :-.pa< c· 
i11d11s1riali1-:11io11 - whic h is thl' 1110:.1 
likd y scn1ario for 1he early se11krnc· 111:.­
will probably n ·s1·mhk company to11•11:.. 
with till' n·s1d1 i ng corpora ic· do mi nanc·<· 
m ·t·r both politics a nd social lift'. ,\ 
nwrnbc·1 of tilt' :111dienn· suggt's1nl 1ha1 tlw 
only \\';1y 0111 of su ch a b leak fu11111· would 
bt· for tlw workers to buy ronuolling 
intt'll':.t in thl' company. 1hu~ g iving 
t·mploy<'<':. mort' control owr tlll'ir lin·~. 

A:.kt·d about 1lw possibilit y o f a 1c·11m i:.1 
blowing a holt· in a sp <wl'ship. I lc·ri:.011 
replic·d 1ha1 011 Earth. a n offsho1t· oil 
platform would IJ<' a much t'asin targ1·t . 
s i11<'t• it rmdd bt• sabotagt'd by li111t· 1non· 
than a good monk<'y wrench. Yl't l<'rro1ism 
ha~ m·vt·r struc k o n C'. Sh<' said st·< uri1y 
m l'a:.un·s 1wc·d not bl' mon· 1igh1 tha11 on a 
11 ut km "1lnm11 ine. whl'rt' 1 h l' 011 ly pt·1 "111' 
ll'ho an· 5cn·c·m·d out before boa1ding a1<· 
th<>M' who ha\'l' lx'l'll gelling in 11 011hlt• 
w ith till' N:11'). 

" M<>!>l pt·opl1· an· a lwrku"a lot 11101t· 
s1ahk 1h:111 soc·ial scie ntists \\'011ld ha\'l' 
you bdic·ve. Tl'rrnrism b 1101 11mrl y a~ 
ra111pa111 a :. hdi t'vl'd," shl' s<1 id. 

Othl'r sugg<':. lio ns from thc· audic·1H c· for 
comba11i11g 1c·1 rorism in span· indudl'd an 
"absolu1c· dl'ath ix·nalty for up:.1·11i11g ilw 
~)':.Inn" and IO " take prl'ca111io11~ - 0011 '1 
let :111y lt;ilian p o litic ians along". 

As for tlw pros1x·c1 of a disea:.c·-rncked 
space colon). I kn son argued that i 1 isn ' t as 
likdy a:. a plagut' st riking a largc· cit )'. 

"Nt'w flu s don't COllll' Olli or Tahiti. 
Tlwy ('()Ill(' O lli or China. You nl'ed a large 
body or host organisms lO gC'nl'l'alC' new 
dist'a st~ . 

"Oll haM·~ in Antarctica. for i11~ 1a11ce. 

thty' ll go nirw months in 1tw cold ll'ith n o 
conian with ilw outside· world and ht· 
lwalth )'. thl'n thl'y' ll get 1hei 1 first pit•((• o r 
mail and all catch colds and flus ... 

Rc·yn o lds. h O\wver. warnt'cl that a group 
of Span• colonists living a diSGlS<··fr('(• 
existen ce inside a rock shidcl could be· ('a~y 
1argc·1s for gl'rms once 1hc·y rnnw hat k 1<> 

Earth hc·rnusC' th<'y would nt' \ 'l'I' lw ahk w 
build up any immunitil's. 0 

L-5 News. O c iobl'r 1978 



So you think, as Mack Reynolds does, that the days of prisoners as colonists are over? Lawrence 
Brozik, an inmate of the Florida Prison system, disagrees in . . . 

The Prisoner and Space 
"Today, one hu ndrl'd of Florida's 

deathro w inmates were ta ken from their 
cell s a nd were tra ns ferred 10 the 
KENNEDY SPACE CENT ER (KSQ 
wh ich is situated in southern Florida. 
Training unckr su per maximum security 
conditions will take place. a nd each of 
thesl' prisioners wi ll bl' Sl'n l to thl' Lunar 
St·rvin· Statio n I site within till' next 
twl'nty·four 10 thirty-six months." (Future 
new~ circa 1980.) 

Such a scenario as tlH' abovl' is not 
absurd. 

I think the fact s will b1 ing us 10 conclude 
that ' 'THE PRISONER IS O U R MAN ." 

Many of thl' world's pyramids wcrt' 
assembled by till' prisone1 of ye~terycar. 

For much of the l l'<'O\ll'red an and 
anthropo logical data, wt· are indt'bted 10 
thl'ir servict' . Thank you. prisonl'r. 

When Eng land was into the bu~i rwss of 
co lo nizing America, few Eng lishmen 
could be induced to venture away from 
"honw". even wlll'n gold was offt·rn l as an 
imlun·men1. So Engla nd tunwd 10 her 
dtn•gl'Ons and asked tlH' prisom·1 ~ (with 
death and lifl· scntenct'S) if thl'y wou ld 
con~idt-r go ing 10 Anwrica . Eng land was 
"surpr i sed" 10 find so m a n y 
colonizers explorers in \'arious of her 
du11gl'ons. Tht· prisoners. it was learned. 
sought to bt• frontil'fsmen as o pposed w 
be in g p raui ct' m a t er ia l fo r t h e 
ext·nHiorwr! Thank you. prisorwr. for 
seuling Amerini . 

\\'lw n 0111 fordatht·r~ " 'l'r(' going Wt'Sl. 
o nce· again tilt' prison<·• was usrd for 
buildi ng roads and bridges. Thank you, 
prisoner. 

When the contint'nl of Australia was in 
net·d of colo niLing, till' p risoner was used 
again. Thank yo11. prisont'r. 

Thcrt' an· cases upon casrs where 
without the p1 i!>oner's contribution then' 
wou ld have bcrn majo r lag~ in our 
de ve lopmenl. Tht· pri sonn ha s 
contrihutt'd s ignifican tly to nat io nal 
cxpa n:.ioni:.111. n·souu c dcvd op mcn t. 
tcd111ological advancc·111c111s and scient ifi c 
cont rihutions. The list is long. Thank you. 
pri~on c·r. 

Lt·t 11s rxmninr how till' "rrt'c·person" 
thinks v.s. tlw prisorwr. 

A. The fre('· person has certain basic 
thoughts and ideas which make up his 
or her Gestalt. Examples: 

I. T oday is a special day and r wear 
a special color outfit of clothes. I 
do this because I am Irish. 

II. II is Friday n ight and I must go to 
the discotheque to be with my 
fri ends. 

III. This is m y house and new car, I 
am very happy. 

JV. I often have a spontaneous desire 
to go for a midnight wa lk down 
10 the bay. and I enjoy it. 

V. I don ' t wan t to go to a certain 
place, so I won 't go. 

VI. Linda Sut· and/ or john Paul will 
~ay tlwy \\'a111 sonw Sl' X or low 
(Ollight. 

VII. Space co loniw tion and manufac­
turing fat·iliti t's arc pure 
hogwash! Furthermore, I am no t 
!raving my houst' and friends fo r 
any longerthan a few weeks. Let's 
make Earth happy firs t. 

B. The prisoner has certain basic thoughts 
and ideas whirh make up h is or her 
Gestalt. Examples: 

I. Then· is nothi ng special about 
today and my clothes will be thC' 
same color a s yesterday even ir I 
am Irish . 

II. II is Friday night and I will go 
nowhert' 1ha1 I didn ' t go last 
night. I will go to rny cell. I have 
f('w. if any. friends. Anyhow. they 
usually rq.>rcsent a liability! 

III. This cell 1s not my house, and I 
ha Vt' no house. Nor do I havt' any 
car. I am not ha ppy. 

IV. I have no spontaneous desire 10 
go for a rnidnight walk down w 
the bay. bt•cause I rannol go. 

V. I may not wa nt 10 go 10 a certain 
place. b111 I wi ll go if I am told to 

go. 

VI. St·x. Two guesses what's avail· 
able. 

VII. Space colonization and manufac­
turing facilities arc TAL LY HO! 
Yes, I will leave thisccll togo to a 
p lace which offers more choice. 

Due to the high cost o f per kilogram of 
mass delivered to the Lunar surface, this 
discussion will use small dollar n umbers. 
Although these arc not meant to represent 
a c tual co s ts, th ese fi g u res will. 
nonetheless, grt us to our conclusion . 

The free person , it has been learned , 
wants a round·trip ticket so that he/ she 
can first go to the Moon 10 sort o f " look it 
over." T he whole spaCC' scenario is, to 
quo tt' Gerard K. O'Neill in "Space 
Manufa c turin g Fa c ilities" (Space 
Colonies 1977), ' '. .. a concept which is 
st ill. for many people. Vt'ry rich in future 
s h oc k ." The pri so tH' r . h o weve r . 
u nt"quivocally says, " Yes. I will go. C'\'Cn if 
it is forever." This brings us to some real 
dollar ('Onsitkralions: 

If the frt'e person gocs to tlw lunar 
su rfact· wi th rhc Spa c T ran :.po 1 ta tiv n 
SyStl'm (ST S) etc. plcdgC'd for his or her 
short duration return. the cost 1s 
plwnomcnal. 

Ll'l us suppose that till' cost from the 
Earth's surface to the lunar's surfacl' is 
exaC't ly one do llar. Let the same stand for a 
return trip. T h us. we have a round-trip for 
tlw co:.1 o f1wo dollars. Let us also :.uppose 
that the free·person will go on the 
roundtrip at a wage scale double that o f the 
Alaskan pipeline workers: wages, then 
equa l about ten cents for his/ her short 
duration venlltrl'. Also, for the sanw time 
period. society in general. has bct'n 
housing and feeding a prisoner for a cost o f 
fivt' cents. Grand total cost to the tax· payer. 
then is two dollars and fifteen cen ts. And 
what we get is no t much done on th t· lunar 
surfacr. 

If. on till' o ther hand. thr prisonn goes 
and no Earth resources ( 11 and 0 p l us 
com plrx ST S. l' lc.) art' plrdged for his her 
retu1 n . the cost is much !cs:.. 

For exam pk, if the prisom·r gOl'S on tlw 
ont'- \\'ttY venture, the cost is Olll' dollar. If 
wt· subtract the housing and fn·ding costs 
if hl' she had n•mained in prison . it brings 
th<" cost to ninet y-five cents. 

"They sci up the Lunar Service Stat ion I. 
fed luna r resources to th t· span· 
manufacturing facility where thl' first 
span· co lony was built , which in turn built 
thl' solar power satellite (SPS) which now 
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powers New York." (Future news, circa 
1995) 

Could we chank the prisoner again? 

IN CONCL USION: 

Sending che prisoner to space is 
proposed by reason of history, psychology 
and economics: 

The prisoner has developed new 
frontiers in che past and will do it again. 
The lunar envionmenc is hostile and 
Florida's large death-row has prisoners 
who are willing 10 go. 

(NOTE: Today. 1978. chere are plus 
one h undrt·d condemm•d prisoners on 
Florida's de;11h lisc ;111d these prisoner~ are 
housed closl' Lo KSC.) 

Reader opinion on chis paper is sought 
and all leuers addressed 10 the author will 
be read as a source of feed back. Please 
address your letters LO LA WR ENCE 
BROZIK No. 040717, BOX 221. RAIFORD. 
FL 32083. Also, should you wrice your 
Congressperson. ccc. on che use of 
prisoners in space. chank you. 

llBO UT THE A U THOR: 

Lawrence Brozili is a prisoner in the 
Florida prison systf'm. seniing a fifteen 
year sentn1ce for manslaughter. lie is a 
graduate of the A ssociate of Arts dPgYPe al 
honors 1111d 11 c·u1lfhrni11g studP11t of 
psychology a11d psychiatry. lie is to be 
released by 1981. I-fr is a licensed 
commercial fJilot 1uith /1/11s fifteen 
hundred hours of .rnfe flight loggt•d and a 
member of //I(• /.-5 Soci<'ty. 

Immense Crnwler Trn11s/Jortrr-Massi11e loads 
will be rnrrird 0 11 the to/> deck-thr siu of a 
b11.lf•b11// dia1111md-1Jf thi.• ITfll/.\/)()rtn. /t 11111/ br 
11.w'd to 111m•t' 1110/nh• ln11111 /u•r plntfornt.• with 
t /11• fl.\St'111b/NI S/Jfl('f' Sh 1111 /1· b1·tuw1•111 lir / 'AR at 
1/11• A't'1111rd\• l 'l'll/t'Y a11d two la 11111 Ii jJads at 
ro111 /1/1•x J'J. 

Big Facelift 
at Kennedy 
Center 

The changes. refurbishments and new 
construction going on a t che Kennedy 
Space O:ntcr arc many and varied as the 
center braces for a whole new era of space 
adventure following the arrival of chc 
Space Shuule next year. To accommodate 
che responsibilities involvt:d. almost a ll the 
cscablished facilities are being modified. 

The tasks are to build or modify 
buildings and apparatus: design. build 
and acquire equipment and ground 
supporc focilicies; and clwn inscall. wire up 
and interconnect che thousa nds of 
complex systems. Dr. Roben Gray. 
manager of the Space Shu11le Projeccs 
Office at KSC, is responsible for 
complecion of lhl· massive job. 

The accompan yi ng pictures show only 
some of che ac1ivi1ies underway in 
preparation for the first launch of the 
Shuule, now scheduled for June 1979. 

t 1111g. rangi· f 'ii•H•-T/11., pirt 11 r,. ,,/11n 1•.• most 11/ 1h1• fat ilit1r., that will /ltol'id1• b111h lt11111rh a11d l'f'l.11m " '"'. m1111111datirms }11r //I(' S/~au• 
.;h11;tlt• ,,;i·'""'"·'· fl'hi·11 rt•ndv j11 r ltnowh, t/11• orbit('I' will /Tnl't'l fm111 1/11• I '1•/111 /1• :l.\sr111bl1• /1111/t/111.r.: to 11.\ /1111111 h / }(11/ (b1•1•1111tl right 
11wrgi11 t1f /m /1tr1•/. / '/1011 it.• r1·111m. t/11• orbitn will /1111d fll t/11• stri/1 l'i.,ili/1• 11/ 111/1 of /1hoto. 
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I .nok111g n ow11 nl Sli11t1/e Fnrilrt ies-Slww11 nrr tlir l/7-metrr tall 11'11/n tank ( I ). wliirli 1111/d.1 1.025. '>f>IJ litn.wf 11•ntn. 
built to protrrt thr urb1trr 1111d 11., delicatr /Jfl)•loads from a<01tM1tnl damage d11ri11g la1111rh: (2) thr /1 '(rd ·'"""''" 
strurt11rr ( /1glit11111g mail at topJ w1tl1 rotat111g srn•ia strurturr {J ) 11rnrb\'-tO pr01•1de aru ss to the orb11rr for 
rlw11gro111 a11d .1en•1re of f>n)'loads at the /a1111r/1 f1ad: tl1r liquid O.'()'gm farili l )' (./) 111l11rlt s11p/1/irs 011r of tl1r 
proprllrrnls (C1lo11g wi1 h h )'d•·ug<'n ) fur 1/tr "'" 111 t·11.i:wr: 11rul tit<' rmngt'llC)' rg rrss S)'Strm /a11d111g area ( ~). to bl' 11.1('(( ill 
rnsr (If a 111islinf1 d11 ri11g ln1111rh proa d11res w/11/e the 11.ftro11au ts arr i11 the orbiter. Tht• .\)'.lll' lll rcm s1sts of a shdr-wirr 
rr11111i11g /rum the p111/ t11 tht• rmnge11cy /a11di11g site: should the need arise, the astro11a11/s would 111111/f' quirk/)• i11t1J11 
.w111/I tro /ly./ike dt'l'lf't' tllflt would transport them to safetv. trmw/111g 111 high speed a/011,C( the ,flidewire. 

SPS Hearings 
by Ken M cCormick 

ThC' 11C' Xt witm·:.~ to a ppC'<ll wa~ i\h . 
Ga111· DeLos~. a p1 ofe~~ional lo bbyi,t 
1c·prC'scn ting the En\'i1 onnw111a l Policy 
Ct·ntC'1. Mr. Ddoss t e~t i fied that "Tht 
Environmen tal Po li<'y O :ntcr oppOS\'S tlH' 
SPS concept a nd thi ~ hill's commi11m·111 of 
fun cb to SPS tl·chno logy devdopmt·111 
b\'c-dUSl' \\'l' bdit' \'l' that ( I ) l'\'l'll if till' SPS 
could bC' hown to we hnicall y f<'a ~ ibl\'. it 
will nt' \'l'r bC' cconomirnll~ and po litically 
fea sible, a nd, (2) 1hc money whid1 1hi~ bill 
wou ld a llocate to S P S techn o logy 
dcvc:lopmcnt i 11 l> tcad should be a lloca ted to 

land-based. dC'C\'ntrali1.ed solar e1wrgy 
techno logies. 

"Several studi\'l> haw purpo1 ted w 
calculatC' 1he COl> t of producing dott'lh o f 
solar powC'r satdli1 t·~ ovcra period of many 
y('ars beginning nl'ar the end of this 
century, and thl'n comp<irc· that cost with 
projected costs fo1 01lwr possible sou rcc·s or 

(Continued from Last month.) 

d l·ctricil). All of tlwse Mudies of thl· 
t'lOnomic lm:.ihility o f thl' SPS ;m· flawt·cl 
in major 1 e~1x·c 1~ . 

.. Tht• l> Uf>J>OHd ly objcrt i \'(' (OS I 
l'!>t i 11rn tl'S fm tlw SPS ai e being math- hy 1 he 
corpora tion~. ASA span· flight ct•111e rs. 
nmsulting fi1 nh. :md acadt·mic ia11~ who 
have a \'l'~ll'<l intnt·st in c·ncou1ag ing a 
massin· govt•1 n llll'll t commitment 10 SPS. 
This kad~ 10 coi.t t•s1ima 1cs 1ha t a1<· mat· 
l>elf-fulfilling pwplwsics. 01 what one 
critic. Dr. J ohn Cummings of tlw Elec 1ric 
Power Rvs\•t11ch lns1i1u1c·, e<1lls 'kgi!> lating 
a ll th C' amwc·rs.' Richard Caputo, who 
directed a two-yl'ar Jc t Propulsio n 
Laborato1 y (j Pl .) study of 1hC' SPS 
1ecogniLcd the· l>a me pallt-rn of bd1a\'i01 . 
a nd cha rant·• itl'S 1hc cos1 estimat<·s he 
examined as based o n 'assumptions of 
success' ra th t·r than a real da ta baSl' . The 
SPS proponents appear to bt'gin by 

rnltula ting tht· co~ t goa l \\'hie h th(' total 
SPS S)'~ll' lll mu~ I llll'{' I lO <Olll JX'I(' \\°ith 
o then·1w1gy ~own· . a nd 1hc11 a llon 11e that 
cost goa l among thl' variou:. subsystt•ms of 
the SI'S. I knrl'. they tvnd 10 reach similar 
condu~io11~ about tht• IOta l ('()~I or thC' SPS 
based on widdy varying cs1i111a1t·:. about 
tht' «OM~ of tlw sub-syl> l\'111:, ... 
Od~o~~ al,o noted st•n·n1l of what ht· 

ca ll ed .. di s<·co no mic·' of seal <.' .. 111 
co111wction with 1he :.ola1 pe>wer satellite. 
First o l a ll. hv said, "A u1ili1 y rcn·iving 
r kC1rici1 y from an SPS wou ld n·quirc a 
n·sr rvt· of s tandby powc·r capacity c·qual 10 
or gH·att•r 1han the SPS 1x 1wcr of five 
g ig<m«11 1s" for use as a hackup ource in 
tht· l'n'nl that power f1 0 111 the sa1c:llite 
~hould h« intnrup1cd without 1101ic<'. 

Sewml. 1hc commitmen t o f $60 bill ion 
required to d<."vdop th(' SPS 10 a 
commercial sca lt· is much larger 1han the 
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to111111itmt·111 10 d t·velop other energy 
~0 111< n. "'The co:. t or d e \•e lo ping 
phOIO\ohaic cclb ro 1 la nd ·ba:.nJ USt'l> lO a 
IOi\l\\' s1ale commn t ial dt·monstratio n 
powt·rpla111 by 1985. f01 nwmpk. will be 
from 0.2 to 0.'I billi<> n dollars. In othe r 
wo rtb. the SPS wo uld n •quire 150 to 300 
tinr t·i. more R&D dollarl> just to te:. t its 
{'COllOllli(· rcasibility. E\en the breeder 
rt'actor's proposed dl·vd opment cost or 
about ten billion dollah is dwarfed by thl' 
SPS p roposal. The di:.t•conomy or scall' 
i11ht•rt·nt i11 such a largt· <kwlopmt·n1 cost 
i:. that it can o nly bl· finan ced by 
pH·t·mpting runds that could have been 
ml'd to dt•\•e lop other e11C'rg)' trchno log it•s. 
In ('rrrct. the extremely la rge devclo pmt·nt 
cost rt•quires a commitment in favor o r tin 
SPS technology versus rompeting enngy 
technologies even bdon• the economk 
fea sibility of the SPS i:,. demo ns trated. 

" A third diseconomy or scale o r the SPS 
is that the projected costs depend on 
mai nta 1n1ng a ~pe<i ried rate of 
con~u uction o r new sate llites. In o ther 
,,·ords. if electrici ty demand growth leveled 
orr for a few years, as it did from 1974 to 
1976, and consequendy. the rate of SPS 
constructio n was s lowed. costs per uni t 
would rise sharpl) ." 

l lnexpected vanatron:. in demand 
growth. coupk·d with the fact o r the larg(' 
po\\'l'I generating <apac it) o f a single· SPS. 
<01dcl lead LO a mi,,nwrch ht·twtT n supply 
and demand, n<'<lling an idle invC's tment 
ro r utility ratepayl'rs 01 shareho lde rs, said 
Mr. DcLoss. 

"A fifth diseconomy o r sca le of the SP . is 
that the hig h cost a nd high risk of re lying 
o n th<: PS llll'a ll:. tha t the federnl 
AO\'l'mment is likely to bt· the· only entity 
with th t resources and. hence. ability to 
ahsorh the risk needed to finan ce the SPS. 
Uti lity companies would be relegated to 
th<· role of distributors of SPS power rather 
tha n producers:· 

J\ s ixth "diseconom y of scale" no ted was 
the vulnerability o f SPS to a uack by a 
ro n·ign power. Powcrsats could be 
a11ackt·d in orbit with missiles or gouncl­
bast·d lasns. "Saboteurs.'' sa id DeLoss. 
"could auack tht· receiving antennae. 
whkh would have a lmost indefensible 
pt·rinwters of many miles. o r the high 
' o ltagl' 1r.111smissicm li1ws ... 

DcLoss turned . next. to what he called 
" the most o bvio m flaw in the existing 
studies" o n SPS economics. "their failure 
to adequately considtr the lowest cost 
altt· rnat ivcs to the SPS. which are, firs t 
effi ciency improvements tha t will reduce 
our need for new energy supplies, 
inc ludin g ne w elect ric gen erating 
capac it y, and. second. land-based , 
decentralized solar ene rgy technologies." 

With regard to effic iency improvements, 
DcLoss complained that existing SPS 
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Garry Deloss. testi/yi11g ilgilh1st the S PS bill. (Photo courtcsy Char/rs Dit1i11e.) 

!> tudi<·s '"do11 ' 1 1dku th l' 1eali :. t ir 
possibility that \\T wi ll usl' enngy murh 
more d fic il·ntly t\\'O 01 three ckcadt•:. h o m 
nm ,·. es1x·cia 11 )' if 1 t·~orn n·:, wt·11: comm i ll'd 
10 e n e rgy COll!>lTVarion on th~· "t.1k 
ptoposl'd for SPS dt'\'l'lopment. No rqJon 
on SPS eco110 111ir:. that I ha,•t• rl'Vit·wtd 
indudes s 1x·utlatio11 ~ on ho" ' mud1 
l'11l'rgy could be ' '" '('d ir tlw humht•(b or 
billions of do llar' prop<red for S I'S 
development a nd deployment W t'H' imtt·ad 
spent on impr oving crwrgy e fri< it·ncy." 

" The SPS p1op<>m·111s prefe r 10 :.l' t up 
the straw man or a <'t'nt r.tlized solar t·m·rg)' 
powerplam altt•111a1i\'t' and then k11ock it 
down by claiming high costs fo r land 
acquis ition . t'lntri< it y s to ragt'. a n d 
transmission lirw:. up 10 2.000 milt·:. lo ng 
fro m solar 1xiwtrplants comcntnrlt'd in 
the Southwt'Stl'nl \talt'S. Even thl' 1110:.1 
objective of th t• SPS s tudies. th<· rqm 11 hy 
JPL, cumparl'cl tlw SPS with what its 
direc lOr has dc:.cr ibl'd al> thl' 'wor:.1 ~o lar 

terrestrial options.' ccnm1lin·d solar 
energy powerpla n t:. a 1 sites rem oil' fro m 
the ir marke ts ... Thl' J PL s tudy condudt·d 
tha t lhe SPS wo uld cost morl' tha11 a land­
bascd, cen1raliLc.>cl solar t'nergy po wl'rplant 
using a solar thermal process and fo:.sil 
fu el backup syswm. and about tlw sanw a:. 
a ccmralized photovoltaic solar erwri:n 
system with a fo:.sil fu r l backu p )'Ml'm. 

" If che PS costs were comparnl wi th 
clccemralized sola r electr ic systems ming 
photovoltaic cells, the SPS \\'Otrld look 
even worse. Den·1Hra lizcd solar t ncrgy 
systems would be lower cost than 
centralized sola r energy systems used in 1 he 

J PL stud) bt·<«•ust· trnnsmb:.ion < o'" can 
be dimim11t·d. land acquist ion <<>'l"an ht· 
redun·d by u:.ing a ir :.pan·:. owr roohops 
and par king loh . a nd wa:>ll' lwat < :111 ht• put 
'" "'°'" 11t·d1 tli t· gl'l1na ii11g :-. iH'. 

"Objectio ns by SPS propom·111s tha t 
e lec tri city s to rage cos t s a r c an 
insurmouma blc barrier to lo wering the 
COSt o r land based Sola r energy., .havc• 10 be 
taken with a grain o r salt. The peopl(' who 
sugges1 that major reductions in tlwcost of 
e lectric ity s to rage arc not likdy ar c the 
same ixoplc who a re extremely optimistic 
that cost~ for the various subsystt·ms of the 
SPS will fall dr as tinr lly." 

OeLoss conceded tha t SPS might be 
technically feasible. but pointed to 
inc~casing soria l pressurt·s o n th t• 
technology or energv produc tio n. " In the 
past." he said. "positive answt·1:. to the 
questio ns of technical and economic 
feasibility might have been sufricirnt to 
assure the development of a Ill' \\' t•n t rgy 
source. But today our socic ty i~ more 
crowded . competitio n for the use of finite 
rcsourcel> such as minerdls. a ir. wat t•r , a nd 
land has increased. and the :.ocial a nd 
en viron m enta l impac ts o f a n e w 
tech n ology are maj o r fa c to rs in 
dete rmining whether it will be dc:vclo ped 
on a large scale. Hence, in a dcmocra tic 
socie ty, a proposed energy producing 
technology such as Lhe SPS must be 
acceptable to the public, o r politically 
feasible, as well as technica lly and 
economically fea sible." 

On the question or the po litic-d i 
feasibil ity of powersats, DcLoss first 
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l'rtrr (;/nsrr, 1111•rr1tor of tlir .'il'.'i. drfr11d111~ '"' u•nrk. (l'/iuttJ (tJ/lrtr w <. lwrlr., l>11'111r.J 

pointl·d out till' tH't'<I for 111a11y lau11d1t'!> ol 
a lwa\'y-lif1 launch whi<k ( H LL\'): 
" C.011 11m1io n of a ,ingll' SPS wo ultl 
n.·qui1(' 50 to500 rliizh1:.ofilw I l l.LV a1 ilw 
rate o f one 10 fiVl' la1111ch1·,, I'"' d il). If tlw 
do11•11:. of SPS':. 1w1·tkcl to ad1ie,·1· 1.hl' 
dainwd cconomi1·:. of :.<alt· att· to Ix· built. 
1he launches would continm· al thi:. 1a1<· 
£or d1·t mies. lndtl'd. t' \'(•n11ial rl'placenw111 
or \\'0 1 n o ut sps· ~ (a 30 yt·ar life is 
prnlici1·d) would require :.uch launcht·:. 
imo till' indefinite· h11urt· .... 

"A11 HLL V btiniz laundwd would bi· 
loutkr than the less powerful Sa111rn rockc·t 
a nd a n HLLV landing would br 111111 h 
loudC't than thC' SST ... Brr.Hl\l' of thl' noi '!t' 
prob km. DC'Lo:.i. ,aid h r du11h1<·d 1ha1 l'\'l' ll 
Capt• Canaveral could bl' a n acn·pt<thll" 
launch si ll'. dut to ilw fan 1ha1 "Orlantlo. 
Flo1 ida and the Di:.11cyw01 Id a1nusc·nwn1 
park arc just a kw mile!. a"'a}. and tlw 
nearby population is &rrowi 11g iapidl y." 

Another majo1 political harrin to 

accq>tancc or S PS hy the public whid1 wa\ 
1 ited hy De Lo:. wa:. the public·'\ desir1· fm 
inuea:.C'd consunll'I control o f the· CnC'lg) 
suppl y: " The public l'nthu:.ia:.m for solar 
1·1wrgy is bast·cl on an imcrest in 
dcu' 1llrali£ed. or dispersed. \Olar ent1gy 
sy:.1r mi., not highlycentralill'<-i sys1c m:. lik1· 
th C' S PS. which must bt' ow111·cl by giant 
u1ilit y co mpani es or 1h1· fedna l 
gcH•cmment. Solar e nergy l'lllhusiasts art· 
looking forward 10 cle\'rlopmt•n1 of solai 
e n t'q:n systl'lllS sea led fo1 use by 
incli\'idual s . n e ighbor h oods. a nd 
co111muni1ics . ... Resis ianet· 10 iht· S PS 
will grow as co1l:>umers becom1· <1wa rr 1ha1 

tht· la1 gt·1 :.calc <·on1111i 1mc·n1 ll'quircd tu 

111ak1· tht• S PS wor I.. wo uld df1·<·1i\'dy 
foreclo~t· <0 11:.u m1·1 and public 111ilit) 
commi,ion inflw·nH· O\'l'l dnlli< i1 y r.ttl'~ 
and co11 ~1111nion d1'1 i1>i11n:.." 

Tht· final poli tical ohs1ark 1111·11timwd 
wa:. 1 lw prob km o f ~ i ling 1 C'CC'i ,.i ng 
antl'nna aH·<i~. Od .o:.~ pointl'd to the 
ll'C'l' lll ( CHlll<l\'lT~it·~ O\'l'r lhC siting Of both 
nuclear anti lossil lud plants. high voltagl' 
powc·1 linc:.. nucka1 wa~tt· di sposa l 
projec h , and 1h1· !':a'}\ Proj1·< 1 Sanguine. 
a p1opo~al w bur y a h11g1· grid of dec tric 
nibk~ fm low fr1·qm·1tc) con11111111in11ion 
with :.11h1111·1gl'd ~11h111a1 in<'s. 

"\\'ht•n I was sp<:al..ing to a kw membe r:. 
of 1h1· l louSl'. when this bill wa:. 
prog1t·:.,i11g dw I lo11s<·," sa id D<' Loss. " I 
j11s1 happ<:ncd 10 ccm1ac1 tlw offin· of 
CongH'\'lllan Obt'}'. from Nor1ht'1 n 
Wi:.<on\in . a nd I lc<rnwd 1h;i1 till' 
roni;1t·:.~man gol cll'clcd w office by 
running against a 30-ycar incumbe nt who 
supporll'd the siting of Project Sa nguinl' in 
hi:. di,ll ic 1. CongH'"1na11 Obt'} opp<>M'll 
1lw :.iting. a nd that won 1hc d1·t 1io 11 for 
hi111 . So I just wondt·r. if w1•' r1· lO havt· a 
h uml n·d or mon· of 1 h1·:.c· a 111t:11 na !>i 11·s i 11 

thl' c ounll y. ho1,· many «>11g1t·~\llll'll or 
scnatol\ would \\a1111oadvorn11· llw ~i1ing 
of 111ayh1· three 01 four of 1ho:.t· an1t·nnac in 
hi:. own dis1ri< 1. 

"S PS pl'OpOlll'llh art• i.IW<ll'l' of till' ~i1i11g 
prohlt·m . A NASA \lUd) could £ind onl} 69 
pme111ial land ,itt'\, and omt· p~:opl1· li<t\l' 
:.uggt'Slt'(I 1ha1 OCl'an si11·:. cou ld b(· 
usnl ... P1·rhaps Bol'ing or thl' Arthur D. 
Li11k nnnpan} sho uld study 1lw <' lllTl' lll 

con1rm·1·r:.} ovtra propo:.a l 1o s ilt'1111cl1·a1 
powcrplanls or£ th t· roa!>l or Nl'\\' Jt•r:,t')'. " 

Scnato1 i\ ld c hc 1 q1H·s1iont d i\lr. 
Dl'Los:.: " II has ht•t•n SlrC'SSl'd by 
C:ongrc:.~man Flip1x > and ollwr 1ha11hC'1c· 
are (cong1t·~:.i<>nal ) cht·< kpoints 10 tlH' 
proposl'd hill.Do you think 1hC'n·o11gh110 
Ix'. or y<> u don ' t think ii\ nt·cl':.:.a1y?" 

"The dwc l-poi111~ ~m· o nl y im1xn 1an1 if 
)OU bcli1·w 1ha1 we• ought 1os tart dcm·111lw 
road along which 1hos1· r h1·ckpoin1:. lil'. I 
1hinl.. that tht· 1·xii.1i11g study. whi<h i:. 
approxima wl} half rini :.hl'd. " ·ill po:.,ihl). 
if it ':. alt1·1t•d a li11k bi1 in ;,,onw of 1ho~e 
1•:.1imatl'!>, co11ll' up with a 11ega1ivt an"''l'I, 
and the fi1:.1 !'hl'ckpoi 111 b 1h1· 1·nd of 1ha1 
s1 ud }" Tha 1 '\ 1 ht· dwr l.. poi 111 I'm in ll'l l'\ttd 
in . I thin!.. 1ha1 " ·lwn \\'t' gt·t to ilw 1·11cl of 
1ha1 stud}'. \\'l' ~hould ha\'l' an a ns wer 1ha1 
~ays that 1hi~ is 1101 a good idl'a to 

ton Ii nut' ... 
"Th1·11 }'OU t•m ·i:.ion 1h1· chcckpo in1 (a:.) 

lx·ing adn1inbtraliH·?" 
"Tht· clwc kpoi111 \\'Ottld be that if the 

study c·mnl·~ 10 a negali\'l' condu:.ion. ii 
would bt.· \'l'l )' di I fit ult IOI lhC' <ich-ocalt'' or 
1lw S PS 10 <01111· lx·fo1t· 1lw Congu·,., a nd 
g1·1 au 1hrn i1a1iun' on 1t·:.1·a1< h and 

lk·\'l'lopnwn 1 of SPS." 

'\\'hat ir i1\ a po:.ili\'t' conclu:.ion?" 
" \\'di. 1ht·n. wt·'ll :. till fight it . . ... 
" You ,,·m1ltl11'1 ohj1·< 1 10 • what Dr. 

D<·111t h and Dr. Kooma11off d1·:.u ihl'd on 
thl'ir 1·xp1·1 i11w111 10 dt·11·1111im· \\'h l'l ht·1 or 
1101 thl'rt':. clange r fr o m microwaves?': 
a skl'd S<:na1o r l\lekhc1. 

;\h Dd .O'>\ ll'plit·d : " \\'1· haH·n '1 
ohj1·c·tnl 1<> 1h1· <·xi:.1i11g siucly. In fan. a~ I 
:.aid. I think if thb '11uly is r hangcd 
"'llll'\\'h;.11. and \\'t'

0

\t' alrt·ady llll'l with 
(DOE':. SP~ p1ojt'CI rnanagt·mc•nt orricl' 
lwad ) Mr Koomanorr and SOllll' or his 
colkagu1·' IO dii.n1:.:. 1hi:.. 1ha1 tht ll'!>lllt:. of 
thi\ swdy will pro babl y ht.• 11cga1iH·." 

Scmum i\kkhl'1 1x· 1 ~ i,ttd : "\\'di. ll't":. 
111akl' it a p<ht·cl q11t·Mion: 'who wanh. in 
iht·ir own >tall'. ;11111·n1ia sitt·l>?' Thai 
dol'sn '1 mt·an much u11l1·, s you say 1h1·1t· i:. 
dangt•1 f1 mn 1ht· a 1111·nna site. h that 
corrcCI?" 

"Wdl. tlwn· is a1 kasl a /H'rr<•it1rd 

danger. and 1hai could hl·as impor1a111 asa 
teal clang1·1." 

Dr . l't'll'I E. (;la:.1·1. ilw 01 igina101of1h1· 
S I'S conct'JH. wa, 1h1· final witlll'\'> 10 
appl'a1 l>l'lm t· till' '11hcommi111·t'. " \\'l' 
lound ii diflic ult. I think." :.aid Dr . Gla~l'r. 

"10 n1ak1· tlw linkagt· in our miml'\ l')t' 
h1·1 \\'t'l' ll 11·1 n·,1ria I powt·r stal imh a nd 
01bi1i11g ,olar ro l lt·c tor!>. Y1·1. 1 h 1· 
ltThno logy Im c 0 11, 111rc·1 i11g the 1;1111·1 i:. a 1 
l1·ast a:. wdl <·swhli,hed "' ,t·n·1al 
1enes11 ial 1x>\\'t' J g1·m·i;11ion mt1hod' 110 \\' 
1111d1·r dt·\'l'lopmt.·111. l'h1·n· i!> g1owing 
constn:.11 :. 1ha1 : Tlw S I'S i ~ lC'chnolog icall y 
fl'a s ibk: 1h1· ha,ic H·sc·a1< h and 
1·x1xrim1·111al plrnst'' a11· no"· pa,1 . a nd 
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1here r<•mains \\'ha1 is esseniially a 
challl·nging <'ng inn·ring 1ask \\'h ich is well 
wi1hin IJI CM'.'111 caµabilities." 

D1 . GlasC'r addressed himself to a few of 
till' objt'< 1ion:. 1ha1 had been rnised: "I 
lx·lit'\'t' I do not have· to s1and, l'i tht·1 bdor<' 
1hiscommi11c·cor 1he public. in explaining 
lll )' !> llf>JlOl l for solar CIH'tgy o f a ll t )'pCS and 
applira1ion:. ovt'r th<' la s1 25 years. T h is 
rtTonl :.pt·aks for itsdf. 

··1 \\'Ould cc·nainly urgt' that if fumb an· 
a llorn1t•d (for SPS) 1ha1 tht'M' (fu 11d:.)do 1101 
co111t· 0 111 of 1ht· solar budget. bu1. rathl'r, 
thal !ht·~ c 0111t· out of llw b11dgt•1 fm 1hmt• 
t'lll't!.n 'minn " ·hich an· call l'd ·n·111rnl 
powt·1 ·:· 

D1 . GlaM'I It'< ommt·ndnl a funding l<'wl 
fm a fin··~ t'a1 lt'ch11ology advancemt•nt 
p10gra111 1ha1. would l'qual ahot11 10°b of 
pr(':.c·n 1 a1111ual funding for c·;u:h of tht· 
advantt•d IHI< lt-ar t·nergy op1io11s. 

On 1ht· i"11t· of micrn\\'avt· biolog irnl 
hat.aid:.. D1 . (;laM'I had this to :.ay: " Tlw 
111ic 1owavt· 11an:.111i:.sio11 :.y:.1t·111 ta n ht• 
dt•:. ig1ll'tl '<> Iha! lllit rO\\'<IH' l'XJ><>"llt' of 
1ht· puhli< al 1ht· 1x·1i111t·H·rof thl' ll'<l'ivi11g 
a111t·1111a ,i1t· \\'ill he 1001imt'' lt':.:.1ha11 llw 
p1t·,t·111 l 'niwd S1a1t'l> i.1amla1d £m 
con1i1H1011:. t•xpo:.url' IO microwan·:. and 
wi II 11ll't'l guidd i lll'S for microwa Vt' 
nqm,tlll' atlopt('d b) 1lw Ea:.1n11 Eutopt·an 
('O\lll ll'it•:.. 

1)1. (;laM'I t'Xprl'SSl'll lht' hdid !hat 
" 1lii11} }Tar,, a :. was m t·ntiont·d. i:, ju,1 dit· 
hq~i1111ing of 1he lift' of llw :.ola1 po\\'t'I 
:.a1dl iw.'' 

I k tl ll'n poin1l'tl to M1ppo11 and in1t·1t·:.1 
in SI'~ \\'hi< h Ill' ,aid t·xi:.t:. in till' gt•1w1al 
publit . l;ihm u11ions ~uc h "' till' 
lntt•111a1ional .hMicia1ion of i\ la< h ini:.1:.. 
a lld ron·ign ((>lllltrit·s. 

" I ha\'t' lfft·ntly visi1nl Eu1opt'. and I 
knm,· 1h:11. i11 C:l'1'111a ny. M'\'t'l'al i 11dus 1ril'~ 

all' \'t'I )' i11lt'l't'Stnl i11 it. bn"<lllSl' till' )' do not 
han· till' op1io11s that \\'t' ha\'<'. 'l'h<"y do not 
haw llw l}'pt' of l>Ullshi11e that wt• g1·1 in 
A1 i1011a. 

.. Full ht·111101t·. t ht'n· ii. gu·a 1 i 111t·1 l''' i 11 
Japan . .Japa1lt'\t' indu:.trit•:. u ·ali1t• that 
1lwi1 op1ion" au· \'t'I} limi1nl .... 

" I had 1lw o pp0111111i1 y 10 di:.< ti :.:. 1hi,, 
wi1h tq>1t'M'llla1in·,, fro111 India . T ht' 
pl i111t· 111i11is1t·1 of India. so I ant wld. i:. 
g1t·all~ i11 1t·n ·s1t'(I in :.olar powt·1 sa tdliH·s. 
A 1t'tt'llt ;1rtir k i11 till' C hr is1ia n Science 
Moni1or quotl'd an Indian :.< it·111iM 
t·xplaining why llwy an· gn·a1ly inll'lt'!>lt·d 
in ,,ola1 powt·1 'atdlitl'l> ... It would t•nahk 
I h t'lll 10 J>I m ·itk llw pOWl' I t hn '() 
dl·,1x·1atcly 1wt·d to lllt'l'I 1lw lll'l'd ,, of llwi1 
g 1owi11g population. 

" 111 R u,,,ia. work is progn·,,si11g. I haH' 
111t·t wi1h ~l'\'l'J'a l Russian rt'Pll':.t'lllali\'nat 
\'ario11" conft·H·nn·,, who a1t· wt'll 
a<quai 1t1t'<I \\' ilh our work ." 

D1. C:laM'I said that lw hop<·:. 1ha1 tl1t· 
~< it·111ific data from lhl' ongoing Sa lyut 
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optra1ions will be frcd yavailablc. " I 1hin k 
tha1 they arl' doing a 101 o f tlw 1hings 1ha1 
will shed mort· ligh1 on llw kind,, of 1hings 
1ha1 we wi ll ha\'l' 10 do as W(' a 11emp1 10 
develop solar pOWl'r sa1dlitl'S ... 

On tht· s ubjt·ct o f i 111erna1 io na I rdat ions 
and SPS, Dr. Glaser had this 10 say: " I \\'as 
privcleged to a I tend a confrn·nn· organized 
by the American Bar Associa1ion ... (where 
the) 1967 Space Treaty was being 
considered by both 1he NASA dclegalion 
and 1he Sovie1 dl'lega1ic111 . I a sked a very 
s))<'cific que:.1ion : ' If you clo cons1rnc t a 
:.olar power :.a1dlill', would 1ha1 fall undt•1 
1he 1967 Span- T 1t·a t) ~· Tht• answn from 
1ht• Sovi('I re prC:.l'ntatiw" wa:., 'Yes, i1 
wo uld.· 

" T he pn·sidt·111of1 ht· l r n i tt·d Sta 1es ... has 
madt· it very clear 1ha1 any object in spac<' 
should be considt'rt·d to ha\IC' tltt' same 
right of ownership "" any objt'CI o n 1he 
surfacl' o f tht· Eanh. And so the 
nilnen1bili1y o f a solar l>O\\'Cr sa1dlitc· is 
1he same as tht• vulnernbi lity o f a ship at 
~t·a .... 

" I ht'lit'\'t' 1lta1 llll' :.oh11 powl·r 'ktldlitt· 
mu:.1 b1: c011' idl'l l'tl an ohjc·c t 1ha1 can Ix· 
dt·,, troyt·d. bu1 1ha1 \'t'I } ft·,,· objl'< l!I no\\' 
1·xsis1 in thi:. " ·orltl 1ha1 l'ould 1101 bt· 
tlt'slroynL 11 \\'ould Ill' mudt hanlt'r to 

a11ack in g1·osy11d1ro11ou:. orbit. and only a 
fl' \\' na1 io11s \\'ould po:.i.(·:.i. !l llCh an ability. 

" Funht·1111ort'. I hold an t•xpl'na1ion 
1ha l sol<11 pO\\'t'I :.aid Ii lt'i. would ht· 
t1tili1.l'CI i111t·ma1io11all y. on a g lohal hasis. 
\\' ilh many 11a1iom t•njo} ing tht· ht'11di ts .... 

" I would likt' (()('Otll lllt'lll O il who \\'Ollld 
o\\'11 lht· ~ola1 pow1·1 .. a1dlitt'. T ht' 1110:.1 
1111 Ii k<'l y owm·1 would ht• 1 ht· Brn:i ng 
C:ompany ... I do 1101 ~t'' tht' ow111·1:.hip by 
any one largt· ('Ol1lp<111y 01 u1ili1 y. bu1 
rn thcr. similar to tht· c·ommunications 
:.a1e lli1e. i1 would be a join1 ownersh ip 
btlWl'Cn gov<' rnnwnt. imlus try. aml the 
public. like Co111sa1 and like l111e lsa1 .... 

"A rligh1 tl'Sl program wi 1h 1h1· space 
shu11lc wi ll provide opp01 lllni1 ics for SPS­
rdated experimt•111:. to bt· performed by 
01ht·1 na1iom which may \\'ish lO 
pa1 t ici pa1t· in llw S I'S dt·\·dop111e111 
program. Such an in\'nlwllll'ltt will set th t' 
s1agt· for i 111t'rna1 ion a I cooper;ttio n whic h 
will ht' c·ssl'lltial 10 1ht· i.ucn·ss o f 1he SPS 
tkvdopmcm program and subsequent 
commC'rc ia I i1.a I ion ... 

"Th(' S PS is ob,·iomly an l' lllt'rprisl' 
which \\'Ot1ld s1i111ula1t· llwdt•\Tlopml'lll of 
llw na1ion's ca pahili1i1·:. in high 
ll'Chno logy. A,, ha' hl't'll no1C·d by Dr. 
Fnmk P n·ss: " H igh ll't h11olog~ indus1rit·, 
ha,·1· gro" ·n almo::.1 1h1t•t• 1inll'::. a!I fa!l t. 
incn·ased 1lll'i 1 p1ochulivit) 1win· a::. fa:.t. 
1·xpamkd tlwir t·nµ loy111t·1H ninl' 1imes as 
fa:.1. and at 1lw !lallH' 1inw1 a iM·d 1 h<'ir pric <"i. 

only onl'-six1h a:. 111111 ha:. low-1tThno logy 
indus1rit·s.' T ht• S PS i::. t·spl'cia l ly 
rnnarkabk. ho wt'\'t'I, in 1ha1 its m·1·d for 

high It'< hnology is compkml'lllt'd h ) a 
nl't'CI f01 ma:.i. pmdunion of \'l'I}' largt· 
numbl'r::. o f repe1i1i\'t' e!C'nwnt:. (:.ola1 < t' ll, , 
111in owan· 1x>wt·r amplifit•1:.. dipolt• 
It'< tifi1•1i.. C' I< .) i.o tha1 i1 c·a n prm·idl· an 
i111po11ant sti111ulu:. IO 1·111ploy1111·n1 at 1ht· 
lt·,·t·I of :.kills rt·q11i1ed for opt·ra1ion of a 
pmdut tion lint· or in 1h1· rons tn1< ti01t 
indus1rits a s well as a 1 llw prof1·:.sional 
cngim·t·ring kwl. 

"Tlw SI'S can a lso bl· of H'I Y gn·at 
be1wfi1 10 1ht· l ' .S. balanct• of paynwni:.. 
making our nation again an t•111·1g} 
1·xpo111·1 1a1h1·1 1ha11 an l'IH'lg} i111po111·1. 
Tht· t·xpo11 11;1dt· crl'<llt'd h) 1ht· SI'S 111igh1 
in \'1 1ln· llw 'alt- or lt'as1· of p<n''l'I ,i;11io11:. 
in OI bi1. :.alt- of ~t·n· icl'S !>1td1 a~ la1111t h . 
< 011:.11111 tion a utl 1naint1·1ia11t 1· 1'0 1 SI'S':.. 
rn t'X pm t o l 111 i< l'O\\'a n · powt'I to It'< !'i vi ng 
antt·n 1tas (pl'rhaps local ly h11ill ) in ollwr 
l'Oll ll I l'it·:. .... 

" Bt·< au,t· of i1:. tlra111atit t ha1a11t·1 ;11ul 
p1ofc1t1nd implication:.. 1ht• SI'S 
d1·wlop1111·111 progra111 <an hdp 1·11g1·11tlt-1 
po,itin· a11i1udt·, wwa1tb till' £u1111t· in a 
wa~ 1h;11 <ould 11111 ht' t'XJ>t'< 1nl fio111. ,;iy. a 
10111111itt1ll'llt 10 «>al gas1 ifi1a1ion. 

" ;\lo1t•o \' t• 1. a p11·11·qui :. i11· 101 
dt·ploy111t·n1 ol tht· S PS i!I dt'\'l' lopntt·nt of a 
11ttl y t'C'ono111i1al tapabilil) 1111 
1ra11:.pot 1:11io11 10 otbit anti lot largt··st'a lt­
l'onst n1l't ion i 11 l>pact': 1111' po:.:. il>i Ii t y 
llwrdrn1· ari,t'~ of othl'r 101111~ ol ,p;u 1· 
i11du'11 iali1a1io11 a nd. t'\'t•n tuall} . o l 
hu111a n :.1·1t ln1wn1 orr Earth . 

" Tht' S I'S tlt·\dop11tt·n1 ptog1a111 " ·ill 
fool'> tlndopn11·111 dl'o1 h on 'P"ll' 
procl'ssing. fabrica1ion, assembly a nd 
mainwnancc; huma n habita1ion" i11 o rbi 1; 
space 11<111sporta1ion efficiency. and the 
possihk llSl'S o f l'X lra1erres1rial reso11r«'S, 
th 11s St' ll i ng llw stage for ach i1·v1·1111·n 1s 
w h ich ma y 1ransce nd any1hi ng that 
lwn·wfol'l' has hC'tn accomplishl'd by thl· 
human spt·< it·:. .... 

" I hC'I il·, ·1· t ha 1 wn 1 rt• h1·n· o n tl1c· \'C•rg<· of 
a Ill' \\' t'\•olution-an t'\'Olu1io n 1ha1 can 
takl' 11~ into spacl' in ways which wt• hm·e 
dreanwd abou t for many years." 

Geosynch Best 
NASA Marshall and NJ\Si\ .Johmmt 

havt' llCI\\' tltT iclt·d 1ha1 sa1clli11·sola1 pm,·1·1 
gt·nnation c;an h1:s1 b(' al'<'ompli:.lwd in 2·1-
ho111 o rbi 1 talhl'I' 1ha n n t·a1 ·l'anh orbi1. 
Thl' tl'a~on is \\'t• ight. Sm h h11 g1· ,111111111t·~ 
in s pac l' arl' s11bjec1ed to Eanh 1id1·:.. whi< h 
;irt· 225 1i111t·s mor(' kebk in llw hig ht·r 
orbit and gin· a \\Tight advanlagl' btT:tll~l' 
ks~ 111a1t·1 ia I i:. m·t•tkd. 

Conslntt'tion o f such sa1dlitl'!I wi ll 
rt'qui rt· a high-orbit wo rk forct· or !'100 a nti a 
t·ontpktd y rl'l1sabk space frcigh1t ·1. 
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Facts and Fallacies of 
Space Warfare 
by ]anies Oberg 

This nrticlr is 1101 n11 nd11ornq1 of nny 
parliculnr s/H1cr wnrfarr .1yst r111. 11o r n11 
indiratio11 of tlu• rxiste11rt• of a11y 
particulnr sy.,1e111. Any opi11io 11s exprf'ssnl 
are fmrf'iy those of th<' autho r. 

Fe'\\' span· i111agt·s an· as sp1·1·tantlar as 
thost· o f span· comba t. a l la Star Wars or 
Star Trek. Dt'i.llh rays and photon 
torpt~dot':. tap acros~ thr vanunn of dt'l'P 
span" :.l't'king rnrgc·ts. Strickl'n ~pan·ship~ 

1u111blt' from tht· sky in flanws. 
Clost•1 to 0111 motkrn world . 1lt'w~papl'r 

ht·adli m·s :.ne·am about So\'it·1 kill r 1 
satdlitt•s. "Sdtt' the· high gmund ." ny thl' 
1radi1ionali~1 miliiary thin kn!>. and :.un·l) 
nothing ill high1·1 than :.pate. Critic~ 

dt'no un«· ci\'i 1 ian i.pan· p1 oj1·c h as :.e'Crt' I 
am·mpt!> by the· Pe·niagon to bui ld span· 
Wt'apon~ with which to 1h1t•a1t·n tlw world 
bdow. And I l -bo111b:. in orbit cou ld 
btT0111 e· a 1ea l Damodt·s Sword ha nging 
owr humanit y's lwad. 

The· ntl1lt'rabili1y o f gia nt ~pact• pow<·• 
satdlitt'' to e·ne111y auio n has bl'co111t· 
anothtT kt·y arg11n1t·111 in thl' arst·1ial of 
thost' who oppost• rnch systt·ms. Th<'y 
µaint grim sn·nario~ whrrc· Anwrirn's 
dt·nricity supply is rrippkd by an 1·m·111)'s 
span· hand gn·nadt'. 

As mua l with high ly tl'ch n ical 
qut'Stions ol span· flight , mnst of the 
p rinted niate·ria l about 'span· war' i:. 
garbage'. Ha~i<· c·o11nv1:. of a~tmdynamic's 

and !>pan · opt'l'ations an· ignorc·d by 
ignoran 1 hu 1 a11t·n tion-gl'lli ng spokt's· 
pcoplt· of a dolt'n diffe·n·n1 clamori ng 
prt':.:.un· grnup!>. 

\\'hat i.lll' thl' fan:. and fin ions of war in 
:.pa<t•? \\'hat an· tilt' basic 01){'ra tional 
con:.idn<11io n:. which make· man y of the 
1110:.1 common ide·as about span· war 
uttt·ily in1po:.:.ibk? And if military 
opt•ra t ion~ t•wr ;111· cond 11nl'd in span'. 
what fmm might the·y takl·? 

First olf. 1Tadt'rs 11111 ~ 1 rl'ali1t· that it is 
impossibk 10 ":.hoot dow n" a :.pace 
satdlite. It 1a11no1 bt· dom'. No way. no 
matte• how big th1· homh or how fast tht' 
an1i -:.a1dli1t· missilt- or how de·vastat ing 
the radiation ht·am . 

I k n··s \,·Ji y: span· sa1dli1t·s are ke·pt in 
orbit not by ' ' irt ut· of tht'ir wings or thC'ir 

rockets or their sola1 powt·r pa11d s. but 
purely by virtue of 1h1·i1 momentum , or 
their velocity through space. O wr a maltt'r 
of days or weeks. most sa1elli1e·s arc littlC' 
s lowed by thl' vny 1hi11 air dr.1g at orbital 
a lt itudes. 

So if a satl' lli tt' is h it by a Wt'apon . thl' 
spacecraft may be crippkd or puncht'd full 
of ho les or brokC'n in to pie·cl's. but the 
debris conti n ues in orbit. It rnnai ns in 
space. 

But military tactician:. do no1 nn·d 10 
'shoot a satcllitt• down' w bt' suffe·ssful in 
their mil itary objcniw:.. Tlwy ra11 crippk 
it. confust' i1. or even kid11ap it. They ra11 
cut its commu11ica1ion link:. with th1· 
Earth . Tht'y can dt'strov 1lwdftTti w·1wssof 
its equ ipment. or tht' )' can kill till' r 1t·w 01 
destroy the in tel ligt·n«· o f the• 0111.mard 
control computns. 

How? SpaCt' is \'l'I')' cliffeH·nt f10111 Earth 
in this regard. and two o f ti lt' major 
distincti\'e katurC's are ~pt•t'd and vacuum . 
Bo th make majo r chang1·:. in 'common 
sense' milita ry anions. 

T a ke speed. for t'Xamplt'. Thl' dosing 
rates of enem y span·<·raft can 11~ua ll y be· 
measured in tlw tl'ns of thow.ancb of milC's 
per ho ur. maylw up to te·n 111iks per 
second. Obvio usly thl' ll' is 110 n·anion tinw 
for a pushbutton n·,1m nst· to till' '\,·hiie·s of 
their eyes'. Weapons an· ()topl<>yl'<I St't'o11ds 
in advanct'. a l a range of hundrl'ds of mi lt·s. 
E\'t'n th t• trt'lllt'ndous \'l' lot iti l·~ of dt'ad 
metal can rnuse· tt•rriblt' damagt· if ii hits 
anothtr v<·hide, so e·xplo:. iw \\' at h1·;.ub <llT 

hardly lllTessary. Ho t nwtal could bt' l'\'t•n 
more <kadl\' . 

One simple anti -!><1te·lli1t· we·a pon 
considr rt·d in the 1960'!> wa~ a dH'ap solid­
f uel rocket like a Scout or an Aerobc<'. 
which simply tossed a few hundred pounds 
of ord inary sand and gravel up into the 
path of a n o n-coming satcl l itC'. Zip mp! the 
ta rget satell ite is peppered by cek stia l 
buckshot at fi ve miles per second. Perhaps 
holes arc punched in its skin . At thr very 
least, its windows and solar panels art' 
sandblasted to ruin. 

Se11ing off a high-exp losiw charge 
nearby a space target wil l, of course, haw 
no direct effect, because tht•rt• is no air 10 
cond uct the concus.sion : tht• only possibk 
damage is th rough shrapnd, and that is 

why the Soviet anti-satellite system seems 
to call for the explosion o f the hunter 
satdlite, whi le the target sat e llite 
con tinues in orbit, slowly tumbling and 
dead. Evidently the Russians havt• bui lt a 
cosmic "Claymore Minl'''. an explosiw 
device which directs the majori ty of its 
fragme nt grenadt' shards in a St't dirc·nion. 
Woe to the spacecraft in the swath of tht·se· 
human -made· meteorites! 

The alternative to impact wc·apons an· 
radiation weapons, and herl' is wlwn: thl' 
vacuum of space becomes important. 
Tht're arc no clouds, and rays of energy< an 
cross thousands of miks. sp n·;iding out 
only a s much as the g1·1wra1ing op1i1, ol 
the· weapo n a llo w. 

Lasers have been called 'death ray~', but 
such a use within Earth 's a tmosplwrc· may 
be marginal. In space. a laser sy~tl' lll 
powered by g ia nt clt•c tri c- g<'n<'rators or hr 
chemica l reactio ns could beam e·m·tg) 
across twenty thousand miles. to melt an 
1·m·111y \'l'hick . or at ll'ast blind its c11111 · ra ~ 
and the· e·yes of its pilots. or maybc· nudgt· it 
off COllrSt' . 

More insidious than lasn s is till' 
radia tion generated by nucll'ar dctonat ion . 
On Earth , many of the wavelengths ol 
radia tion arl' absorbc·d in tilt' a1111osphe·n'. 
b111 in span· tl lt'y fly m1t w infi n ity. T ake· 
X-ray~. for l'Xampk. which on Earth an · 
ahsorhl'd by lhl' first ft'w hundrl'd fl't'I of air 
around the detona tion. forming tlH' 
characteristic super-hca tl'd firl'ball. In 
space thcrl' is no fireball. but thl' X-ray:.1.a p 
di rectly in to the walls o f the targc·t 
spact'craft. 

When gigantic bursts of X-ray:. hit a 
solid object, their energy i:. instantly 
absorbed. ca using the outt•r skin tot·xpand 
suddl'nl y. This expansion is slight but 
sharp. a nd sets off a h yperson ic shock \\'<l\'l' 

which p ropaga tt's through tlw skin o f tlw 
\'Chide to the inner \\'al l. This t'llt'l'gy o f the· 
shock wave docs no t peacefully 1ransf1·1 
itsdf 10 the air inside. but instc·ad tt·ars off 
fragm ents of the inner wall (it's rallc·d 
'spallatio n ') and shoots tht·se· fragnw nt!> 
into th(' intc·rior of tht' spacecraft al 
supersonic speed. T he whok wall facing 
thl' n uclear burst th us beconws a giant 
shotg un shell . teari ng the guts 011 1 of an y 
electron ics (and humans) insidl' . 
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Not far bd1ind till' X-1a yi. arl' th C' 
m ·utroth a nd o tlwr parti< k:.. Thq could 
pa:.:. harmk:.:. ly through tlw ~oft b<xly of an 
astronaut. hut fw mu· cat< h . lkforl' tlwy 
rl'a('h tilt' ti ~:.m·, of th1· a'11ona11t, tht·y 
str ike mt·tal atom:. in tht· ,kin of thl' 
span·sh i p. and kn0< k off atom i< f ragmt•nts 
which go cart·t·ning through span'. And 
tht'se 'st·condary' partic k:. all' not at a ll 
harmkss whl'n thl'y pit·rH· a h uman body. 

Dqx:nding 0 11 t·rn·1gy dosag<'. tht· 
as tro nauts or nhm o 11a11t' might rT<t·in· 
survivabk d osl':. (nwa i.11n ·d in rems. c itht·1 
who lc·-bod y d osl' m :.kin doM'). or might 
recci v(' second 01 th i 1 d dq.~1t·1· :.kin burns. 
o r might bt· in~ t antly imtan tly incapac i· 
Lated likt• a spitk1 d roppt·d o n a hot skillt't. 
It ck pt· mis o n rangl' and po w<·r. 

Naturally. too. 1lw1t· is tlw tlwrmal pub1· 
and visible light plll ~t· of the· nuckar 
tktonatio n . Bllt rompan·d to th l' da111agt' 
o f tht' earli1·1 dft•t t ~. tlwy a1t· 1101 too 

important. 
Lastly is )Tl anotlw1 dn·asting dft•<'l of 

span• burst:. of nut k;11 wt·apon:.. It i:. ca lkd 
"dectro·magm·tic p11 bl'", rn EMP. 

We\·c· a ll lward burM:.of stat ic on radio:­
a nd TVs whl'n a lig htning bolt fl :rslw~ 

n earb y . T h a t ':. EMP . but 0 11 a 
tre mt·ndously tmrt·r :.cak tha n tlrn t 
associa ted with 1111ckar dt'tonation:. in 
space. 

The magr1t'tir p11b1· nt·a1 (that is. " 'ithin 
a few ten s or mik:.) a largc· tlwrmOnl1dea1 
blas t is so powerful that it indllc<'s l'lcct ric 
power surges in c\'l'r)' mc• ta l conductor 
within 1each . Wall:.. win·:.. pipei., ll'l' th 
braces. t'\'t'r yt hi ng dew lop:. a high voltage· 
which burns Olli dt·ctr i< < irnrits a nd 
sparks a<'ross gaps. si·tting off rin·s a nd 
filling the air with tht' snwll of <>ZOIH'. 

How can a span·cTaft dl'fl'nd itsl'lf 
against :.uch vic io us t·rwrg il's? 

Well. in a moment we'll discuss thdirst. 
bC'st ddrnst: hick . If tht·y can' t find you 
th<'y can ' t blast you. 

But tht·re is also a range of active 
defenses. a nd agai n . they an· ba:.ed on the 
two unique feature:. of ~pa<t': hig h Sl><'t'd:. 
a nd ha rd \'acuum . They can IX' ust·d for 
d efense as wt'll as offense. 

First , an enem y wc·apo n can be 1.appcd 
itself before it gets 10 bi t<'. by hilling it with 
sand clouds launched a f<·w m o ments 
carle r. Particularly vulncrabk arc nuclear 
'''<'a pons. which arc compkx devices pro ne 
to g litches a nd easil y damaged. So hit first 
- or sc·t up barriers of "spacC' sand traps". 

How about beam weapons? They work 
in space beca use it 's a vacuum. The 
defending ship mig ht de ploy a gas clo ud 
between itself a nd the attack<'r w absorb 
much of the beam's energy. La sers ca n be· 
counteracted in space with highly 
reflecting three-com e r mirrors which 
beam thl' radiation back in precisely the 
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"Even if Rabylo11 could climb to the 
sk )' and build a sl ro11g fort ress there, I 
wou ld still send peoplP tlinP to 
destroy it ... " - j ehova makes fir t 

space war threa t, 566 BC (Jeremiah 
5 1 :53). 

din·ction from whencc it rnm t·. L<1pping 
the a uacking laser. " H oist 0 11 it~ own 
1x·1arcr· is a n expression roo tc·d in jmt such 
a parallel tac tic from the war:. of the 
~liddk Ages (a pt'tard wa:. a n t•xplmi\'t' 
c hargf'). 

Protect iw measurnC'an hl' tak1·11 agai n ,t 
som e dfects of 1111dt'ar hlaMs. l1111·rim 
wa lls C'an be lined wi1h matniah ~ 11ch a~ 

cork to conta in thl' '>pa llation' shotgun 
sh l'll dfect. Electronic ('irn 1i1s <an hl· 
shiddt·d in ' EMP ca gt:s' which diwrt th t· 
dt·<·trnmagnc tic pulst·~ aro11ud tlw c i l'C'll i b ; 

the circ uit!> rnn a lso be built with :.mg1· 
rt· si~tors to comain k s:.- than· ll'thal EMI' 
pub1·s. And crt'w~ m u bt· p1 o tt'< tnl to an 
1·xtt·111 hr appropri:111· ~hidding. :. 11< h ~"a 
till ~ ":.torm cl'llar" i11 th t· lwar 1 of thl' 'hip. 
p n hap:. surrounded with till' dt'll\t' fud 
a nd wa ter tank:.. 

But tht• best tactic i ~ to a\'oid figh ting at 
all . a nd to elude the St'llM'~ of tht· hurllt' r:. . 
Spall' is so va~t a ud our ship:. art· !><> 

:.mall .... 
Pm\'l·rful E:111 h -ha~t'd 1~ul;11, \Ian or h it' 

1war thl' Earth a nd can. with l'ffm t a nd 
ingt·n11ity. trdck objl'C'lS 0111 to aho111 two 
thousa nd miks. The· limiting fa< tor in 
using radar i!> that th t: outgoi ng lx·am 
diminislws by tlw famou :. "i n \'l'r!>t' !><JU<lll' 

I;"'"" a nd tht· n·tu11ri11g t'< ho also 
di min isht·s b y a 1101 hn i m ·1·r M' ~q 11a11·. Thi, 
1111·;111s that an ohjl'n o nly t wi< 1· a~ fa1 away 
will n ·t11rn an ed10 s ixteen tinll'!> (two 
:.q 11a rt'd a 11d sq 11a rt'd aga i 11 ) as \\'t«i k. 

Span·-bast'd radan wil I for th l' 
forsceabll' futun· bt• much wtakl'r, with 
ranges of less than a fc:w hundred milt's for 
combat spacecraft detc·ctio n . Btsid<'s. 
blasting m'arby space wi th a q11e:. ting waw 
of energy is thl' loudest way to attract 
a ltt'ntion to oneself. auention o f o tlwr 
prt'dators lurking s ilc·ntly nearby ("n<'ar". 
say. two hundrt'd mi ks. dosing at two 
miles per second-you haw k ss than two 
m inutes to live o r dit•). 

Om· trick 10 avoid thcst' p roblems i!> 10 
C'mit the cktection beam from a powC'rful 
a nd pro tected Earth-based sitt'. and let the 
space-based fig hter craft listt'n fort he <"cho. 
In space. giant rC'ceiving a ntennas can b<: 
deployed, hundreds o f yards across. fro m a 
spacC'craft. to rect'ive the tiny whispt'r!> 
which ht·tray th<· loc;11 ion:. and wlo< itic·' 
(\' ia Dopplt'r shift ) or silent rwighhor:. who 
would not even realize they had been 
de tt:cted. 

An alternative sensor is o nl y a n 
c·xtl'n sio n o f o ur firM span· c·xploratory 

~t'll!>l' : sight . Po wc·t I ul tdt·scop<' canl l'ras 
011 mm1111ai11 tops (or, latl'r. i11 low c·anh 
orhit) could w<1tch for spactnaft tt· n ~ of 
th1111,ands of milt·:. away. 

Nl'i th t·r o ptical nor radar St'nsor!> hdp 
111111 h wht•n 1 ht· prq · rdl'asC's dt•coy~. cm ner 
rdknms for radar a nd ba lloons LO fool tht· 
p robing tdl'scopt·s. So for t'ach mon· thc·rt· 
i:. a COllll l{'l ·lll()\ 'l', and a COU11ll'r·('0Ulllt'r · 
llHl\'l' . .. as a lways. 

Anotlwr wa) of detecting spacecraft i ~ 

wirh ion ~ensm:. to sn iff o ut 1lwi1 expC'lldl'd 
propdlants. The background readi ng:. 
might disg11isl' a n y but tht' 1110:.1 g 1m" 
1·m·n1y rockl't firings. but any n·hic It· 
:tttt·mpting a s urrq>titiou" rendt'/\'Oll:. 
must lir1· hraki11~ l'n<'kl't~ which < 011ld 
'catt1·r a tdl -talt· hail of ions ahl'ad of tl11· 
h lln u·r. a ll'n i ng a kt'en-nosnl quarry. 

Yet a nother way spacecra ft bnra y 1hci1 
prl'senct' is via the ir communicati o n 
a ctivity. responding to commands and 
advice from earth . o r o ther space-bast'tl 
colleagues. One way to avoid this is to 

(Ommuninr tl' along thin low-power lasc·r 
beam s aimed directly at the calculat l'd 
posi tio n o f the target. The chance of 
i nterceptio n is very small. a s is tht· chance 
of detection ... 

U nless. of courst'. the h unter sows a 
doud o f dust across the spaces within 
which the quarry is suspected LO be hiding, 
a nd St'nsi ti,·c infra-red sensors wait to S<'t' 
the laser communica ti o n s beam 
unsuspecting ly lig ht up a line through 
this cloud. pointing its accusing fingc·r 
bo th to th<' secret sender a nd tht' secret 
receiver ... 

Unless, o f course, the beam was bo unced 
off a mirror left floating in space by tlw 
fo xy qua rry. suspecting such a trap. The 
hunters find only the mirror whill' tht• fox 
flct's safely te n million miles away. 

We cannot ye t speak of millions o f miles, 
since space combat o f the next few d ecacks 
wou ld happen in som e rather res tric'tt·d 
an·nas. Space. w hile unmarked a nd 
boundless. has certain dynamic regio ns o f 
v;:111•i ng importance. T hey a rc called Low 
Earth Orbit (or LEO), Geo -Synch ronom 
Orbit (G EO. a nd its half cousi n SEM I· 
GEO). a nd Cislunar Space (CLS). as wdl 
as Lunar Space and Trans-Lunar Space 
(TLS). 

LEO is wi thin a few thousand miles o f 
Earth, in which canh·based sensors and 
weapons C-dn a ssist the spacecraft. a nd in 
which spacecraft can hide fro m o thers (and 
from blas t effec ts) b y fl ying in close to the 
Ea rth a nd ducking over the ho rizon . 

GEO is a band around the equator. somt' 
twenty two thousand miles hig h . at which 
o bjec ts o rbit at the same speed as the 
turning Earth be low. It is a valuable ring 
o r spac<' real estate. now be ing filled with 
communications a nd warning sate llites, 
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and ruturl' home of power sa tellites. 
Semi-CEO orbits are onl y twelve hours 

long. or twice 1x·r day. r ising out 10 GEO 
alti tude a t high point hut falling back 10 
onl y a few hundred miles abow tlw 
atmosplwrc a t low point. It is a favorite 
orhit for many Soviet and American 
military satellites. as the spacecraft 
ahemately swings high over North America, 
tlwn t\,·dw hours latl'l' high <ffcr Eur.tsia. 

:\lilitary span·n;1f1 an· l'Vl'll fartht'r 
ranging. c·ven today. \'ELA monitors skim 
out sixty thousand miles 10 watch for secret 
nude«•r blasts ta king place· a nywhere in thl' 
solar system. even behind the moon. 

War in space, or at least combat in space. 
is a chilling possibility of the near future. 
Some observers find 1 he concept abhorrent , 
hoping 10 maintain space a zone of peace. 
Othe r s wo u Id wc· lcom e s u c h a 
dc:n:lopnwnt, emphasizing as it would 
high techno logy devices in which the 
lfnit.ed Sta tes c·xcc:ls. Further, these lalll'r 
ohsC'rvC' rs claim. wht·n· l>l'llt'l' to fight a 
futurt' war than in b!C'ak l'mpt iness rar 
from any ch ·ilians? 

But if history is any lesson. concepts and 
no tions of combat seem 10 lag a generation 
beh ind. So it seems 10 be happ1ming with 
the idc·a of ·space war', which tt'cms with 
modem misinformation and misc-01;ccp-
1ions. 

A Space Solar Power Satellite (SSPS} 
p resents unique military problem s. It is 
100 big to hide, but on the other ha nd it is 
100 high fo r a nyone to sneak up oi1 it from 
behind the Earth's horizon. It has a 
1remendous potentia l o f power for both 
detection (via radar) and defense (via IR 
lasl'rs). 

Its size is so large tha t li11le short of a 
mega ton-s ized nuclear dewnation is likely 
10 harm it. No tions that it could secretly be 
"killed" by some Soviet weapon system. in 
such a way that the Earth would not be able 
10 tell that it had been a 11acked and had not 
been the vic tim of a natural ca tas trophe, 
art' c·xtremcly far fetched. Sandblasting of 
the solar cells might be marginall y 
effective over the long run, but this could 
no t occur instantaneously nor could it be 
done in secre t. 

In the stable 24-hour orbit over the 
eq ua tor, the SSPS could deploy its own 
defense systems as needed, including 'space 
ram pans' of sand or pelle ts. This material. 
drifting in nearby orbits. would not be 
dangerous to the SSPS or to visit ing 
spacecraft due LO the low speed of their 
rendezvous orbits, nor would the particles 
interfere with light o r microwave 
emissions. But they could destroy any fast­
moving attack satell ites which ra n in10 
them. 

The electrica l energy could power radar 
pulses which could track a ttacker-sized 

vehicles tens of thousands of miles away, 
thus g1v111g hours of w<1rning. For 
protection, a high-energy laser beam could 
be used, but a laser beam whose· frequency 
was deliberatdy sekned so as 10 be 
absorbed compktdy in air. Thus it would 
by its very structure not be a threat to any 
ground 1argt' t. 

The radiation protect io n need ed 
normall y for the· onboard personnel (due 
10 the· hi g h altitude above the 
magnetosphere. open 10 direct solar 
radiation} would add extra p rotection in 
the event of hosti l<" anio1i. 

So tht· SSPS is far from a helpless. 
vulnenible space target, as some cri tics 
would like us to imagint'. It can take 
punishment, cannot bt· shot down. and can 
detect and swat enC'm y vehicles more easily 
than they can take action against it. 

One las t exam pit:: who has not heard of 
the notion of p1111ing "bombs in orbit" . to 
threaten the Earth below with instant 
annihi lation? 

The idea is absurd. It 's not that it would 
not be a friendl y thing 10 do: it doesn't 
make sense a nd it can ' t be done a t a ll 
effectivdy. 

Here's why: as the weapon orbi ts the 
eanh, it passes over locations below-but 
<11 most, only twice a day. and often many 
hundreds of miks east or west of a 
potential target. In the even t of war it could 
take many h o urs before it could be lined up 
for attack. During that time, far simpler 
devices on ships at sea or launched from 
hig h-fl ying jet aircra ft cou ld cripple it. 

And of course. while the bombs are 
orbiting, there is a lways the chance of 
failure, or capture, or secret disabling by 
coven attacks o ne by one. And the 
potemial target nations a lways know 
where the bo mbs are and when it would be 
possible for them 10 be a 1hrea1. and when 
not. 

Missiks in silos or submarines are more 
accura te, better protected , and can reach 
targ e t s within h a lf an h our, 
simultaneously. From a military point of 
view. they make far more sense. 

The logic or space flight has had only 
twenty years to sink into the con sciousness 
of the population . Its application to 
military activities is sti ll veiled in m ystery 
and mistakes. Wars seem to spring from 
miscalculations and bad estimates, of 
which there is an overabundance today. A 
summary or the 'facts or space war' will 
help keep space war forever a fig ment of 
o ur imag inations. 

Portions of this article were reprinted from 
"Space Wars'', Countrywide Publications 
NY . NY ©1978 fames Oberg. All Rights 
Reserved. 

DOE Appoints 
New Spokesmen 
In Four Regions 
New DOE representatives have been 

named for Region I (Boston}. Region 11 
(New York}, Region V (Chicago}. and 
Region IX (San Francisco}. 

As chief spokesmen for the Department, 
the four will administer the Department's 
regio nal programs and will provide 
overall direction for DOE's regional 
dealings with the public, state and loca l 
officials, business and labor and others 
concerned with energy policy and 
planning. 

Harold J. Keohane, 40, chairman of the 
Massachuse11s Department of Public 
Utilities has been named DOE chief for 
Region I which includes Maine, New 
Hampshire, Vermont, Massachuse11s, 
Connecticut and Rhode Island. 

Robert A. Low. 58. will head up DOE 
activities for Region II which includes 
New York a nd New Jersey. He was 
formerly head of New York City's 
Enviro nmental Protection Administration 
and director of the city's energy office. 

The Manager of DOE's Chicago 
Operations, Robert H. Bauer. 50, will be 
DOE's chief spokesman in the sta tes of 
Ill inois. Indiana, Michigan , Minnesota, 
Ohio and Wisconsin . He will continue his 
role as Chicago Operatio ns Manager, a 
post he has held since 1972. 

William C. Arntz. 52, who has been 
Acting Regional Representative for 
Region IX since DOE was activated. heads 
up the area of Arizona, Californ ia , Hawaii 
and Nevada. H e was R egi o n a I 
Administrator for the former Federa l 
Energy Administration from 1973 until 
DOE was activated. 

Solar Energy Calendar 
23-25 OCT 1978: Los Angeles, CA. Solar 
Energy, seminar sponsored by New York 
U n iversi1y·s Sch oo l o f Continuing 
Education. Contac t: New Yo rk 
Managemc111 Center, Inc. 360 Lexington 
Ave., New York. NY 10017 (2 12) 953-7272. 

13-15 NOV 1978: New York , N Y. Solar 
Energy, seminar sponsored by New York 
U n iversity's Sch ool of Continuing 
Education. Contact: New York 
Management Center, Inc .. 360 Lexington 
Ave., New York, NY 10017 (212) 953-7272. 

15-16 NOV 1978: Miami Beach , FL. Solar 
Ene r gy Applica t ion s . co n fere n ce 
sponsored by the American Institute of 
Chemical Engineers. 345 E. 47th Street, 
New York, NY 10017 (212) 614-7526. 
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BIBLIOGRAPHY 
UPDATE 
by Conrad Schneiker 

" As11onau1 Sp<:cial h'>1H: " 

Space World. July 1978 
A snit·:. or a1 Ii< It·~ on ,,·ho' ' going 10 rl) 

in tht' ~h111 1lt· and how 1lwy all· (and will 
bl· ) 't' kt 1nl and 11 a i nnl. 

"Span· Colon)' Dt·halt' 1~~1ll'" 
Space World. Jum· 1978 

A collt·< 1io 11 of m1idt·:. p1c~t·1Hing- pro 
and con vii·"·~ on span· toloni1.a1ion. 
n·n1i11isn·111 of llw ''ddxlll's" pri111t·d in dw 
C:oevolution Q11a11t·1ly Span· Colony 
book. 

L ooking lkyo11d Thf' Spar <' Shu/lie 
Da\'e Dooling 
Spaceflight, October 1977 

Reports on a study of single-stage-to­
orbit vehicles. This study was recently 
completed at NASA's Langley Research 
Center. The study found the use of dual­
fuel engines may make possible single­
stage-to-orbit launch vehicles that are little 
bigger than the space shuttle and weigh far 
less. This would result in greatly reduced 
launch costs. 

Space Factories /11 J9i7 -- Part I 
Da\'C Dooli11g-
Space£1ight, October 1977 

Gives brief history of space processing 
experiments, listing the more interesting 
resul ts. Planned and proposed develop­
ments in space tra11spor1a1io11 and space 
habitation that may lead to a space fac tory 
are discussed. 

"Achromatic Tnijt-ctories and Lunar 
Matnial Tramport For Space 
Coloni1.a1ion", T .A. I kppcnhcimer 
journal of Spacecraft And Rockets, 
May June 1978 
Derivt•s 1rajl'C10ril':. ror launching mass 
from thl' moon 10 L-2. The discovery or 
tr.ijectorie:. tt·nding to be relatively 
inscnsi1iw to launch \'doc i1y errors is 
reported. Optimal lunar mass driver siting 
and aim direction i~ discussed . Fina lly the 
equations describing ma~s C-J tcher motion 
in the vicini ty of L-2 arc presented . 

"Sovit'l Shu11k T ested " 
"Soviet Update" 
National Space Institute Ncwslcuer, 
Junl' 1978 

Very short notes dairni11g the Sovie ts 
have ll'Sted a shu11k (kosmolyot) and arc 
also considering a lunar polar orbi ter. 
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"\\'ill Iceland Sell Hl'al \'ia i\licrowa\'l·~?" 
~licrowavc System Ntws. i\la)' . 1978 

Icdand could hlTome "Tht• gt•otlll'1mal 
i\liddle East o f the North Atlanti< .. if 
s tudies in progn'ss thC're lead to a 
geosta1ioncry power rtlay sa1C'lli1t· sys1<·m. 
tr sing Iceland's abunda nt geollw1 mal 
l'nergy, till' system could rday C' llt'rgy 10 1 hl' 
eastern coas t of North Anwrica and most of 
South America . Africa. and Westt·m 
Europe. Among otlw1 things. ln· land 's 
incidcncl' of can h qu<tkl's has kl'pl wntun· 
capi1alis1s away for thl' time IJl·ing-. 

"Span· junk Mcnann•" 
Richard F. Dcmpewolff 
Popular Mech anics. Aug-. 1978 

H<1H of some I 0.500 objt·c1~ launched 
since 1957 h<1n· n·-rntt·n ·d - falling in 
backyards, crashing- into higlH"<l)'S. 
striking ships and e,·en killing a cow. h 
may get to the point when· advanced SST's 
nl'ed special radars a nd computt' r:. 10 avoid 
junk in decaying orbits. This article also 
discusses the SKYLA B menam'l'. nmins 
the NASA-NORAD dbcrq.>ancies in 
predicted re-entry da tt·:.. but owrlooking 
NASA's well-kno w polit ical motiv<11io m 
for issucing-a bad prnliction . DOD':. plan~ 
for complete tracking covt·ragt• of th<' skies 
to 20.000 nautical miles and bl'yond arc 
given brid mention. 

"A Mass-Catcher For l.arge-Scak Lunar 
Material Trnnsport" 
T.A. Heppenhcimer 
journal of Spacecraft and Rockets. July­
Augmt. 1978 

This technical report demonstrates the 
possibility or positioning the lunar mass 
catcher across achromatic m1jecto ries. yet 
maintaining m o d l's t propel lent 
requirements and low impa<"t velocities. 
More good. solid research supporting the 
.. high fron ti e r .. concept; more 
signi ricantly. it was not suppo11ed by 
NASA, but by a West German foundati on . 

"Low Cost Transportation is the Key to 
Space" 
Tom Broz 
Foundation Report, August 1978 

Reports design studies on low cost 
launch vehicles conducted by Foundation, 
Inc. These vehicles, had 1hey hcen built 
and lived up to their l'Xpectations, would 
have cos1 much less 10 build and operate 
than the Space Shu11le. The designs 

tri e d 10 maximize off- tht·-:.ht'lr 
techno logy and built on the piom·ni11g 
work of Phil Bono, the McOonell-Oouglas 
engineer who advanced singk-stag-t· 
~hu11le~ in the 1960's. This kind of work 
done during the last decade is now being 
duplicated by aeorspace and government 
:.tudies. 

Air E1 Cosmos. March 11. 1978 
Contains an interesting collection or 

articles on the European Spacr Agency's 
Ariane launcher. (We'rl' re\'it•wing a 
rt•print with Engl ish 1rnnsla1io11s). The 
news: immediate cons1ruction of 5 Ariam· 
launchers plus one backup has btl·n 
approved by ESA. Four tl'st launcht'l'S an· 
already in production . The Ariam· is 
aimt•d al tht· geostationery markt·t. 
competing- head-on with the span· shu11k 
for 1111n)tnmi11cd customers such as 
Canada and INTELSAT. The anidl' 
" Ariane vs. Shu11le: Tht· State of Competi ­
tion " comparn the resp1·c1ive lnuncht·son 
nu11wrious points and the shuule comt·:. 
0111 the loser. Where the shuttle does ha\'l' 
advantages, they arouse li11k interl's t 
among potential users. In fairness 10 th t· 
shu11lc. the author notes. it will Ix· usdul 
for <kn·loping human presen( e in space. 

" Po:.sibili1y of ll t iliting I l igher Planh in 
a Lifc·-Suppon Syst<'m o n the· :\loon " 
Kosmich eskaya Biologiya i Aviakosmich­
eskaya Mcditsina , \'o l. 12. No. 3 ( i\ lay­
Junl'). 1978. pp. 63-67 
h) Tl't~ko\'. I. A .. G.i\I. Liso,·skiy. S.A. 
l l ~lwko\'a, 0. \'. Parshina. L. P. 
i\ loist'}'l'n ko 

T hi' possibility is examined frn tht· 
rqwau·d intc·rruption or plant wgt•tation 
hy long· tl'rm darkness corresponding w 
tht· "night" on thl' Moon. This may prow 
11sdul for incorporating a unit of hight•r 
plants into a life-support system 011 lunar 
bas<"s in lhl' cvl'nt of using the sun as an 
illumination source. To this end. t'uhur<'s 
or \'l'gl·tabks (Bordeaux beets. P1·1ro,·skaya 
turnip~. C:hantant·t carrots, dill. and 
Viro\'ski y white radish ) aml whl'al (Sonora 
n u i1·1y) wen· cultivated during <1 " lunar" 
pho1opniod. i.e.. the light and dark 
pniods equal IS terrestrial days. The 1es1:. 
con\'incingly showed the bas ic possibili1r 
of obtai ning 1radi1ional plant produ< 1~ 
undn n rndi1ions o f th e " lunar" 
photo pt' riod. 11 was also proven possiblt· to 
use grain from wheat grown during till' 
" lunar" photoperiod as seed mat<"rial for 
funht' I cuhiva1ion of these plants during 
this photo1x·riod. [Author's Abstract I 

Spinoff 

Sril'ntists work ing for Ameri ca's 
acrospacC' program have maclr many rar­
rC'aching technological discoveries and 
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ad\'ances in the course of their e ffort :. to 

provide vehicles for space exploration. 
O nly now, as their voluminous findings 
are examined £or possible reapplication to 

o ther techno logies. is the full im pact of 
their pioneering research being widdy 
nTog11ill0tl. T ht·st· n·applicatiOnl> m 
.. ,pinoffs" art lx·gi1111ing to assunw 111ajo1 
pt opm tions. touching mos t of our tin·:.. 
di1t"Clly or indiu·< tl y. ('\'cry day. 

Spinoff 1978 sl'lni.. from thou!>ands of 
l'Xa m pll·:.. t I WM' tl'dtnology t ra nskrs 
1q1tt'Sl'tlti11g i111porta111 advancC's of 
,ig11ifican1 public hl'ndit. discussing tlll'it 
lll' \\0 -fouml us1·, aml 1lwi1 developmt•n1 
fio111 thl' original at·10,pa<T application:.. 
Tlwi.t· spinoff:. 1a11g1· from dl'sign:. frn 
mon· dfit it ·111 a ircraft to incn·ast'<l­
n·smtann· g11ira1 s. from ca psizt-prnof lilt­
rafts 10 hurgla1 a lar111s. fro111 body­
h11i lding t'quipmt·nt 10 a jC' t prop11bion 
:.yl>tt·111 for boat:.. from foam filters fur nm. 
10 fin--yt~df flash light:-. from a dl'\'in· rm 
t'Xlt'llding lightbulb lift to " foil " wall 
pap1·1. £ro111 lwa1 rtsistant paint to 

nwra II i1ed food pa< t..agi ng. and many. 
many 1no!'l'. Copiously illustra tl'd \\'i th 
nilo1 photog1~ 1 phl>. SpinoH 1978 i:, an 
an attracti\'l' aml fa:.cinating apprl'ciatio11 
of the many truly ":.pace agC'" a spects of our 
contt·111por.Hy lifto,tlylt-. 178. 12·1 p . ii. 
l'\.\ S I. I 1:978 
S N 0:~3-000-00712- I S3.25 

N ASA T ech H o u sC' 

T1·ch 1 lomt· (Tt•t hnolog~ l ' tili1a1io11 
11011,t•) co1!311llll':. only ahout om·-thi1d till' 
l'lt·c11 id1y a nd ont·-half thl' watt·1 of 
t 0111 p;irah I~ _,i ll'd hrntll'i. . It i ncorprn a 1n 
sol:11 h C'a1 i11g. 1t·1 11 ra l air conditioni ng. :i 

s 11p1· 1 dl'it it·nt fi1q>lan·. roll -do\\' ll 
thnm;i l ~h11t1l·1~. a 1·mnpktl' int(•rior a nti 
t·x tt'I im in1111tll'1 ala1111 systl'lll. fi11· 

1 ni '""" t m"ll 11< 1 ion. a \\'<l:.lt' \\'a tt'I 
ll'< ~< ll'1. t'\l'lgt•11t } powt·1-fail11n· ligh t ~. 

1h1t·t· h1·thoo111'. '""' h:11hroo111~. and a 
ga1agl' into a lk,ig11 1ha1 can hl' huil1 Im 
apprnxi111:11dy S!'10.000 (in 1977 doll :n~ ). 

N.\S.\ tom1111ctl'd and is n111t·ntl} 
t ' \ a I ua 1 i ng T t•t h I lm"t' i 11 m tkr to 
dt·111011,11a1t· till' 1·x1t·111 IO whi1 h l>Olll<' of 
th<' 'P:t<t' p1og1a111\ man~ "it·n1ili< 
h1t·at..1h1011gh' <an aid in tlw co11~1111t 1ion 
of 111on· "rt i1 i1·1u. 111rn t' con1ro11ahh·. l>:tf1·1. 
and lt·l>l> l'Xpt'nl>in· honll's in till' !H'a1 
fulllrt'. Thi s hookll'I disn1:.Sl'S and 
ilhl'tr·arl·:. thl' many i1111ovatiw katllll'' of 
Tt·< h 1 lou'l' in 11011-t<·c hnirnl lang11agt• 
:111d t·xa111i11t·, till' p10111iw thl'y hold lot .ill 
honll'O\\'nt·1l>. p1t·,t·111 a nti pn"Pl't li\l·. 
1!177. l!J p. ii. 
N :\S I. I !I: I ·l!l 
S N 033-000-007°'1 -3 SI. I 0 

Apollo Expeditio ns to th e Moon 

A dazzling color book about the en tire 
15-year Apollo space p rogram, wri11en by 
18 key members of the team that success­
fu ll y p lanned a nd carried ou t the 
l'normous natio na l effort to land 
Americans o n the moon . Its 15chapters te ll 
the dramatic story of what are perhaps the 
most e xcit ing and challenging sdC'ntific 
voyages in modern history. voyages that 
symbolizt· tht• triumph of mankind a nd 
tech nology over seemingly impossible 
odds. 

The 18con tributors includt• curren t a nd 
former key NASA officials, astronauts. 
cngim•ers. and scien tists . Among the 
famous namt·s arc Vernher Von Rraun, 
Buzz Aldrin. Mic hael Collins, Charles 
Conrad. Ala n Shepard. Ja mes Love ll a nd 
C hris Krar1. Each dC'scribes his rok in 
helping w make the compkx Apollo 
m1ss1ons suffcssful , providing broad 
insight into till' US c ivilian space program 
from it:. ince ption to the present. These 
accounts art· accompanied by full color 
photos that appea r on a lmost every page, 
some of w h ich have rarely been Sl'C'll l>y the 
public. 

Bringing togcth(' r the monwntous 
e \•cnts that ,,·crt· wi111t·ssed by millions a nd 
th e l ittlto-known and unrepo rted 
experiences of rlw people n ·spo nsib le for 
1he m in a singlt• dt'tai led pic tor ial volume, 
Apollo Expeditio ns to the Moo n is one of 
the fin rs1 and most compktt space­
t•xploration acco11n1s e\'l'I' publi sh t·d. 
Arnilablc from the l ' .S- Gov('rnment 
Pr in ting Offiu·. Washington . DC 20402, 
doth con·r. SS.90. 

Hearings Reports 
St·11atu1 I lo\\':trd \\'. Cannon (0 -NC'v.). 

Chairman of 1ht· St·itatl' C:ommittn· o n 
C:o111111t·rn·. St it•11< t· a nd T ranspm 1atio11. 
announctd tht· a\'ailabilit) of rh t• 
rollO\\'ing lwa1 illgl> i11 tlw area ol lt( it·ncc·. 
u·c hnology and ~pa<t': 

-Nal>a A111horin11io11 for Fisca l Ytar 
1979. parn I . 2. and 3. February 2 1. 22, 
and 28. i\ la1< h I. 7. 8. and 16. Snial 
No. !J:>-Sli ( Pait I. lndl'x, to be pt in reel 
at a later datt'). 

-On·1 ltig h1 of S< it' ll<T aml Tt•< hnology 
Poli< y. Paltl> I and 2. FdJl'li:tl) 10. 1-1. 
and Ap1 ii 21i. I !178. Snial No. 9!'1-77. 

- Export Policy . .Joim !wari ng l)( 'l\\'tt•n 
C:o111111i1tt'l' 011 Banking. l lo11l>ing and 
l 1rhan Affair~ and C:o111 111it1t'<' 011 
C:ommt·u t'. Scit·nn· and T1ani.pona-
1io n. Pall 7. O\'l'1 s ight o n U.S. I lig h 
Tech no log) Ex pons . i\ lay I 6. 1978. 

-Commit1t't' l' tin1 - Recombinant 
DNA Research and its Applications. 
Owrsigh t report, 10gc•thl'r with 

mino rity views, August 1978. 
-Authorization of the Standard Rder­

e1wt• Data Act and Review of the 
Na1ional Bureau of Standards. 
Febrnary 15 and Apri I (i. 1978, Seri a I 
No. 95-72. 

-NuclC'ar Waste Disposa l and l l1ili7.a­
tion. Marc h 3 1. 1978. Seri a I No. 95-92. 

A liinited supply of tht·se lwarings is 
avai lable. Requests will bt· fillC'd in the 
order received. l nterestl'd pl'r:.ons should 
send a sclf-addn·:;sed mai li ng lab(') to the 
Senate Commi11er o n Comnwrce. ScietKl' 
and Transpo na1ion. Suhcmnmittl't' 011 
Scienn'. T t•chnology and Span·. Room 
5202. Oirkllt'll Senate OHict• Bldg .. 
Washingwn. D.C. 20510. Pka~c· specify 
which o f thC' above publirn1iom you are 
requesting. 

Terraforming 
"T erraforming - tlw < om·t·rsion o f 

dead plam·t:.. asteroid:., and moons into 
habitabk bios plwres". That dc·finition 
may bl' familiar to SF rtadC'li. and other 
futurists. b111 it's 1101 in any dinionary. 
Soon . hmw\'l'r, T er raforming wi ll bt the 
title of a book I'm wri ting. Scit·nn· Fin ion 
ideas. dimate moclication. pl<11wto logy, 
enl'rgy and matt·rials l'l:'Sour< t•:.. aml dt'\'t•r 
tricks 10 convert ~Jars inw anotlwr 
lm1x:rial \lalky and Venus into an African 
savannah will h1· discussed. al> \\'di as why. 
who. wlwn. and how. 

I \\' l'lllt' a long !toad arr ick on 
tnrafmming 111 tlw i\lay 1i.:.11t• of 
Astronom y. 1ow the matl'rial to be 
publi~ht·d 11111:.t bC' increased tl·n -fold. 

So I'm asking for he lp: 1t·ft·rc·nrt•s 10 S F 
storit's from Stapl<'don to Anclnson to 

Benford w Clarke; wearlwr and clima te 
modifirn1 io 11 dippings; publ ishahk ideas . 
speculation:.. critiq u<·s (all propt·rly 
creditnJ). \\'ht·rc· doc·s te11afo1111i11g ti<' in 
with SPACE C:OLON I ES. \'ia rnm1x·tit io n 
or complt·nw111? Pk -..ii.t· w1 itt· 111 t· \\'ith 
s ugges1io1h. 

.Janws Ob1·1g 
R 1. 2 Box IHI~ 
Oic kinMm. TX 77539 

Energy Progress? 
A small s tep for ma n , a small step for 

energy. Undaunted b y co nfere nce 
commi11ee ba111cs. the House Energy a nd 
Power Subcommi uee s taff rtoated some 
fuel-saving compromises of their own last 
week. Among the suggestions outlined in a 
memo: Postpo ne going m C' tric umi l "a 
three-foot meter can bt· deve lo ped." 
thereb y red uc ing "nationwide. the 
commuting d istance by a lmost 10 pcrccm"; 
Lower the boil ing point of water so that i t 
takes less energy to run the turbines in 
powerplants. 
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''The Future United States Space Prograill'' 
by Cnro/)•11 I le11.1011 

Octoht·1 30 through Novembc·r 2 "The 
Futu1T l ' nitt·d Statri. Span· Prngram" " ·ill 
attnnpt w top ··Ttw Industrialilaiion of 
Span•" as the· largest. most exciting span 
confton·11t'l' t ' \ 'c•r hdd . 

The "111rc·n·11n· kick:. off Mo nday 
ahl'n1oon with two nmn1rn·111 !>l':.,ion!>: 
"Span·: ti ll' Arl'na lot Changt·" a nd 
"Opt imitation and Nun1nical Methods··. 
Thr ro 1n1t·1 rc:ratun·, a talk by Chuck 
I kwitt . c·xtTutin· din·c tor of the National 
Spacr ln!>tillltt'. and th rc·c· talk~ which 
l'Xaminc· Opportunitit'!> ro r St lldt•ntS and 
~mall -sca le· im·c:stigatm:. to use· tlw shuttle. 
' llw !attn is intc·ndnl ror pt•o pk whOSl' 
" ·ork c;111:.t·!> tht·m to drc·am about 
Ril'111an11 !>11rfoces. 

"Social Asp<·c ts of Span·" and "Span· 
(;uidanct·" run cone u11·c·11tly tilt' Sl'cond 
haH of the aftn 110011. Tlw fonm·1 rt·atures 
talks 011 "Tht· Po:.!>ibk Socio- Politico 
Nawn· of Early Span· Co loni('s" whrrl' 
sociologist Robert McWilliamsrxaminesa 
numbrr of isola ted Ea1 th communitirs and 
dnnn p ara llt-b to !>pace habitat s; 
"Construu ing Spa< c· Con111w11itit·s: A 
Cri tica l I .ook a1 tht· Pa1adigm~" '"hc:re 
sociologi !>t B.J . Bluth consicll'rs uto pian 
, . . s . r a c i I i t a t i v c· o r g a n i la t i o n a I 
dl'vdopmmt v.s. !>)'nrrgisLic orga11i1.ational 
devl'lopmt·nt, drawing fr o m h c:r 
r xpc·rit•nc·c· with a s u111111c·r- long cmirsc· she 
orga ni1c·d o n span· colo nies. In "Span· 
War" Sovic·t span· progr,un t•x1x·1 t James 
Obc·rg ll' \'t·als tht' ran l> and fallacit·!> o f 

:. pace wa r : "Luna 1 Base ll abi tat 
Explorat ion l> Design Study" details a 
complete habitat design by a twrl\'l' 1x·1son 
tl'atn at till' I .unar and Plam·tary SC'it·nces 
ln s titutt·. "Financ ial Managl'llH'nt 
S«·narim fo1 a Solai Powr r Satdlitt' 
Prognt m ". ,,·i II Ix· pn'!>l'nted by a team 
from Scit·1u l' Application:.. They tt'\'l'al th<' 
rl'su lts of tlll'ir study for till' Dl'partmt·nt of 
Enngy. (Chris Basler fa ns will find this 
talk to ht• a \'aluablt• update on his 
"SLaging Company" contept.) " Dc·\'l'lop­
i ng Cl osC'd Lirl' Suppon Systl'tnS 
for Large Span· H abitatl>''. by agronomist 
John Phillip!> and an tha opo logist plant 
et·o logist Annita Harla n will show tha t 
rest·arch undn way ;11 thl' En \'iro11111t·ntal 
Rt·starch I .ab no t o nly promi~t·s a 
pl>yrho logica lly satisfying di r t for spacl' 
M' ttlrrs: it may also go a lo ng way towards 
!>Ul\'ing the problt'm o r hunger Oil Eat th. 

T11esday ht·gins with " Projectt·d Span· 
Applirnti<>n!>" whtn· rc·st'archers CO\'Cr 
solar powe1 sa tdli tc·s. possiblr human 
t•xplonuion or l\Ia1s. and lasr1 a ircrart 
propulsion . "Frontit·rs o f Spa«· I~""' 

runs c·onn1rn·nll y. foat11ri11g papt•rs o n 
rommunic-.11ions satl'll itl'l>, tlw shuttk. 
1t•mo te S('nsing. sola1 pO\\Tr satdli tt·s. and 
military ll!>l' or span'. Later in tilt' 
111ornin g. .. Economics" covers the 
approaclws wht'rl'by cost of space a< ti vitil'S 
is de termitll'd. 

Tm'sday afternoon " Projc:ctt·d Space 
Applicat ion!> II " co\'ers thC' cltfrnse 

progrn 111 , intc·mnions with Cc)ngrc·s,, 
t('d111ology trJnsfer. Ea rth rt·so111< t•i. 
pl ogrJlllS. and tilt' rok of nmt-al'rol>pac t' 
C"o111panies. Thl' other aftt·rnoon session il> 
"Spacl' Medicine" . A high ligh t or thl· 
Sl'i.sion is SPS im·c·t1tor Pc· tt•r Gla~t· 1 \ 
papt·r on " Hc:a lth l\f;tintt·nann· and 
Health S1t1\'l'ilht11n· Considt1~11ion !> fo1 an 
SPS Span· Construction Comnrnnit y''. 

Wednesday bl'gin ~ with "Futttll' 
Pro1-,rr.11ns and Prosprctl> I' ', co\'t't ing 
communin 1tio11!>. the shuttlc:. Eatth 
obsc·n·atio11 and ruturt· programs: and 
continul'S in tht· afternoon as "Fut1n1· 
Programs and l'rospech II " . 

Thursday 111oming ll<" cssiom 011 
"S p ace Scie n ce Prog ram s" and 
" Enginrcring i11 the 21st C.l·ntury". 

Othn confl'lt'nc<· c·wnts ind11dt· an 
awa1d~ lundwon Tuesday and a hanq111·t 
Wt·dnesday katu1ing Ho 11,l' Sci1·11n· and 
T tThnology Conunittl'l' t hairma n Oli n 
("Tiger") T l·agul' . 

This nmren·ncc· is the· 2:'">1h annual 
llll'C'ting or the American A~ tronautica l 

Scxit·t}'. Co!> pOn!>ors arc· thl' Aml' lican 
lns1it11tt• of At·ronaut ic~ :ind As1ro11atttic·, , 
till' J\c-ros1x1cc· Medi ca l Association. 
De utsche Gesl'llshaft fur L urtundr 
Raumfohn e\' (the Gcnmm ~pace agrncy). 
the· Federation ror tlw Adrnnet'ntt•nt or 
Stttdt·111s in Scil·nn· and T l'Chnology. 
lntnnational l n ~ti11m· or Span· Law. l.-!'1 
Scxic·ty. National Ene1gy Rrso111 ct·, 
01 gani1.;11ion. aud ScietKl' Fiction \\'r it1·1, 
or Atttl·rica. 

Advance Conference Registration 

TO: The American Astronautical Society 

14 

1830 NASA Road 1 LEC Mail Code 0 -01 
Houston, Texas 77058 

A DVANCE REGISTRA TION : 
(Members) 0 

0 
(Non-members) 0 

0 

(Street) 

$20.00 one day 
$50.00 fou r days 
$25.00 one day 
$70.00 four days 

(City) 

(Student) 0 
0 

(Banquet) 0 
(Awards Luncheon) 0 

$ 5.00 one day 
$10.00 fou r days 
$ 15.00 
$10.00 

(State-Zip) 
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Space Day 
In 1hr las t rew years there has b Cl'll a low· 

krycd effort 10 have July 20. 1hr 
an11i\'l·1~a1y or the Apollo 11 1110011 
landing, prcx !aimed a natio nal holiday. 
l ' p w 1lw prt·~ent, howe\'er. wt· know of 
onl) fout Mate:.: California. i\las<1ad111wm. 
Alabama and T t·xas . whi< h haH' had an} 
~mt of 'P<i< l' a warem·s~ day:.. 

;\ S pa< t' Awareness Oa y fo1 
i\ l assarhuM·tt~ wa:. o ne of tlw g-oab of 
S.l'.i\.C.F ... a Boston·ha~ed J.\'l<>up. 
J\lihc>11J.\'h monwntum in ac hi l'l'in g 1hi:. 
goa l wa' slow in dt'l'eloping. tlw dfo11 
t'H'n111all y 1C·q11i1 cd a minimum of tinw 
and \\'a' ,u1 pt i,ingly t"asy. 

\\'t· \\TH' initially opt·n11ing 11ndt•1 rnw 
majm mi,<on«·ption: that kgi:.latiH' 
ac 1io11 would bt· n ·quircd to haw a holida~ 
of thi, n a1111t· t•naned. Howt'\'l'I, ,1:111·, 
t)'l>i1:tll) p1<>< laim a numbt·1 of '111 h 
~pl'c ial day:.: Dairy Day. Indian I k ri1:1g1· 
Day. CIC. There was cvc·n a SaxophmH' Day 
p101 lai11wd thi ~ ~Tai in i\ la ssad111:.t·11 ~. 11 i~ 

appa1t·111I)' c 11:.tomary for gon·1 1101' to 

111al..t· "ll h p1rn lama1ivn::.. and i1 i, within 
tlw di'' 1 t't iona1) po wt· rs of gmT1 nor~ to do 
\O without ll·gi::.latiw i11\'oln·1111·111. 

Finding thi~ 0111 disabused m of tlH' fabt• 
i11fo1 n1a1io11 that ou1 effort:. could 0 111) ht· 
u11d1·11al..1·11 wi 1h tl1C' lw lp of a lawy1·1. Tlw 
"1111 total of m~ efforts to haw Jul y 20 
pro«lai11H·d i\ l assach11st•t1~ Sp:1n· 

Awan·111·s:. Oay a111011111t·d 10 tlw 
fo llO\,· ing: 

I ) 111 latt· i\h•) I apptoaclwd thq>rinut· 
("(I C' tat ) or i\ fa ssacl111St'll!> 0 

Go\'n1101. ;\Ii< hat'I Oukak is . 
Thi!. rl'q11i1t'd 110 ap1x>i11L111t•111. a nd 
i11 tht· :.h<llt :.1><1«' of I t'll minutt':. I 
had 1·xplai1wd m y i111t•111ions. in· 
fornwd ht·1 t ha 1 a lora I organ ia 11 ion 
was :.pon:.01 i11g it . and n·cTi\Td th t• 
nt·ws that thl' Cm't·11101 routinel y 
sigm·d :.11< h (ll<>< lama1ion:.. The 
pt:1sn nal ~n 1t·1a1 \ g:t\'t' lllt' a c-op~ of 
a n·c 1·111 p10< la111a1 ion. ;\la s~ad1u ­

St'lb Indian I k1itagt• Oa). and told 
1111· to :.11h111i1 a 1haft i11 1he :.anll' 
for111_ 

2) 111 t·atly .J11111· I ,11l1111i1tl'd th l' proc· 
lama1io 11 IO 1lw Con•111or's offi n · 
a11cl wa:. w ld that wc· wou lcl ht• 
co111ac ll'd within u·n day~ as w llw 
datt' t h:u 1 ht· Cowrnor would sign 
it. 

3) Two wt·t·I.., la11·1 \\'t' \\Tit' no 1ifit'cl 
tha t tht' pto< l:1111atio11 wou ld ht· 
s ig1wcl ml J 1111t· 26 at 11 ,\;\L 

I) 011 .Jum· 2<l app wximatd) 12 
mt·111h1·" of hmh S.P .. \ .C:.E. and 
Bu:. ton L·:"> < o l ll'< 1t·d i 11 GmTm o1 
Ouka l..i , · 0111n offitt'. 111 allt·ndann· 
\\Trt' fm 1rn·1 a:.11 0 11a lll Phi Ii p 
Chapman. K1· v i 11 F i lit'. i\ l a 1 k 
H opkim. Wadi· Nivi~o11. i\ larc ia 
Allen, R oh1.·11 Ni< h ob (Di rcnor of 

Bo:.t<m I .-;'>). Bt·H·rl) Bug-os. 
Ka thl t·t·11 l'1t·:. tw<X>tl. Bill Rudow. 
Fr.ink Cidw11. Ron Ru:.:.d l and 
m~,df. ·nw , ig11ing. \,·i1h 1x>sing 
for puhlic it~ photog1aph:.. took no 
lo n g1·1 tha n 10 111i1111tt''· 

If a ll of 1hi:. :.01111<1, t'a'). ii':. bt'GHISl' ii 

" " " · L -:"> and S. P .A .C.E. 11w111lx·" in 01 h t·1 
'Wit' ' ,hmilcl ;.adopt a s a goal fm 1h1· 
II IX 0111 i Ill; )'l'<I I gl'll i ng t ht• g<>H'l 11()1, of 
thl'it own ,1att·, 10 prodai111.Jul) 20 a ,1a1t· 
h o lida) . 1'1·1 hap:.. ir we can gl' t t·ac h ,1a11· io 

p10< lai111 a Spa«· Awan·m·:.,. Da y. i t will lw 
l'a:.) IO 111akl' J uly 20 a p1·11na1wn111a1io11al 
h o lid:1y. 

\\'1· an· in< hiding a cop)' o f tlw 
pro< l:1111a1io 11 . for nwmbl'ts i11 01h1·1 ,1;111·:. 
lo llM' a:. a 111ocld . 

\\'h1·11·a:. : 
T ht· :11 hit'H'm1·111:. in :.pact· hy 111:111) 
11a1imh haH' n 11 idwd tht· lh t\ of Ea11h\ 
inhah i1a 111:.. f10111 l'Xpamkd t·mplo) 1m·11t 
in man~ fit"!tb a nd 1h1011i.:h lhl· 
dc,·dopmt·nt in many field s <llld 1hwugh 
till' ckvdopnwnt or nt'\\' 1cch11ologit~: and 
\\' hC'rC'a~: 

T ht· Apollo lu11a1 111issiom, a nd pn·st·111 
and f111un· anivitit':. in span· cl1·111m1~1rat1· 

that 0111 pl:11w1 i~ pan of a \a:.1 a nd 
t·xpamli11i.: ~y~11·111. rich in oppot 11111i1i1·,,a 
" I ligh F1 0111it·1" whi1 h will 11·111·w 1he 
,pit i111al qualitit•, 1hat huilt 1h1· l ' 11i1nl 
Stall'' : and 
\\'h1·11·a,: 
.\ I a n ~ c itiH' lh anti ind11'11 in ol 
.\la"a<hml'th ha\<" pa11i<ipa1nl in and 
101111ih111nl g1t·:11l y 10 11!1·:.1· hi ,11>1i1 
a<1i\'i1i1·:. in sp:t< l': and 
\\'he11·a,: 
.f11I) 20 i:. 1h1· a1111iwrsary of tilt' Apollo 11 
l1111a1 la 11d i 111-; mission, whn1 1wo 
. \llH'I i< all' bt'l<lllll' I ht• fi1 ~I llll' ll of 0111 
p lam·t 10 \,·all.. 011 a11othl'1 \\'rn lcl. 'a) ing. 
" \\\· <:tn l<' in pt':tH' fm all ;\ lanl..ind." 
N o w • t h t ' 1 t ' f o 1 e . I i\ I i < h a l' I S . 
Oukaki ~. Co w t nor or Lh(' Co11llllOll\\'l'a Ith 
of i\ l a~~ach u s tt t s. in au 0 1 danlt' 
with C:hap1t·1 121 of tht· :\1 h of 1!172. do 

The sig11i11g of the Space /)11v pror/nmntum: J\lnssnclwsetts Go11t'r11 ur J\11( /w rl l>uknkis is srnted nt tlit> drsk . /11•l1111d 111111. from left tu 
ri,~ lit , 11rr II'. Jrffrrso11 , ll. BttJ!,os, I\. l'rrst111<wd. J\I . 11111'11, J\I. l-lo f1ki11.1. U. iVirlwl.~. U. Russell. Ill. Nii•i.m11, P. <:linfJ111t111. F. C:rt•lin11. I\. 
F111r. II'. H 11<10111. 
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h{'rc·by proclaim that July 20 ~ha ll bt• 
kno\\"n as !\lassachust· t1s Space J\wan·m·ss 
Oay. and urge· the citizens of the 
C:mnrnonwt·ahh IC> take cogn i1.ann· of this 
t'\'l'llt and 10 panicipalt' fiuingly in its 
obst·n ·ann'. - ll'ayne Jefferson 

L-5 Chapters 
Ash land L-5 
Box 1420 
Randolph-Macon College 
Ashland, \'A 2300!"> 

Austin L-:> 
P.O. Box 8213 
Austin. TX 787 12 

Bay An·a L -!"> 
c o Oavid Brandt-Erich sen 
81<1 Miramar Av<'. 
Berkeley. CA 9·1707 
('115 ) 526-9316 or (·115) 645-5990 
(Has newsku er) 

Boswn L-5 
c o Eric Drexll'r 
Wl-518/\ MIT 
C:ambridg-t-. MA 02 139 

Fresno L-r> 
c o Galt- Sm ith 
36874 Cressman Road 
Auberry. CA 93602 

Gt'nl'St't' L-5 
c o \\'l'ndy or Brnce Voris 
78 Lattimort' Rd. 
Rochester. NY 111620 
716 461-5620 

H ouston L-5 
c, o Larry Friesen 
502 S. Austin No. 17 
Wcbstl'r, TX 77598 

Jackson vi lk L-5 
cl o Penny Stombock 
Star Route 1 Box 1208 
Yukc. FL 32097 

Maryland Alliann· for Space Colonization 
c/ o Gary Barnhard 
4323 East-West H ighway 
Bethesda. MD 20742 
(Has Newsletter) 

Melbourne L-!'> 
clo Mikt· Da lton 
650 E. Dixon Blvd. No. 3C 
Cocoa, FL 32922 

Michig-an L-5 
Box 126 
Michigan Unio n 
Ann Arbor, MI 48109 
(Has newsk1ter) 

Mississippi L-5 
c/ o Robcn Mc\Villiams 
Box 5563 
University. MS 38677 

John Muir High School L-5 
1905 Lincoln Avenue 
Pasadena. CA 91103 
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Niagara Frontier L-5 
c/o Elissa Wynn 
40 Kings T rai l 
Williamsville, NY 12122 
71()/ 689-9140 
or Michael Cooper 
716/ 69 1-4584 

Nonh Caro lina Statt· L-5 
cl o Robert Baldwin 
Rt. 4 Box 12 1A 
\ '\

1axhaw. NC 28173 

OASIS 
c/ o T erry Savage 
P.O. Box 704 
Santa Monica , CA 90406 
(2 13) 374- 1381 <>r (2 13) 536-3209 
(Has newsleuer) 

Put h In Orbit Socit·1y 
clo George Timothy Big ham 
Rt. 2 Box 82 
H untsvilk, T X 77340 

Reno L-[> 
c'o Ray B11an 
I 071 G lcn Meadow Or. 
Sparks. NV 89"'3 I 

Tulsa L-5 
clo Tom H uffman 
3-124 E. 4 lst 
Tulsa. OK 74135 

UCLA L-5 
r o John Blanton 
8ox 7720Ci 
Los Angeles. CA 90007 

ll n ivcrsi 1 y of Houston L-.1 
cl o Physics Dl'pt. 
ll n i vnsi 1 y of Houston 
H ouston. TX 77004 

Urbana L-5 
clo Steve Veller 
168 Townsend, ll.R.H. 
llrbana, IL 6 1801 

Virginia T ech L-5 
c/o Kimber Smi th 
4016 W. PriKhard , VPI & Sll 
Blacksburg. \I A 24061 

West European L-5 
c/ o Roger Sansom 
45 Wedgwood Dr. 
Lilliput. Poole. Dorset 
BH 14 SES England 
(Has newsleuer) 

Wilfo1msburg L-5 
Box 1795 
Williamsburg. VA 23 185 

Space se11lt·nwn1 oriented groups­
coopera ting with but not affilia ted with 
L-5. 

Mankato Space Society 
Box 58 Activities O ffice 
Mankato Sta te University 
Mankato. MN 56001 
or Dan Lundquist (507) 345-3624 

The Chicago Society for Space Seulement 
4 N. 186 Walter Drive 
Addison. IL 60101 

Spaceworks 
cl o Robert T opple 
1930 Qui nee Street 
Denver, CO 80020 

Space Futures Society 
c:l o Richard Bowers 
3059 Cedar S treet 
Philadelphia , PA 191 34 
(215) 739-7780 

S.P.A.C.E. 
6th Floor 
575 Boylston St. 
Boston , MA 02116 

Bay Area L-5 
The Bay Arc<• L-5 Chapter is spon soring 

a major public address by .J. Peter Vajk al 
U.C:. Berkeley o n Friday, Novrmbn 3rd at 
8:00 pm (room 10 be an nounn·d). Thost· 
who have not heard Dr. \lajk before an· 
urged 10 bring friends and tO help 
publicize this speech as widely as possible. 

We publish a monthly newsleuer which 
announces our mcc·tings and m her space­
rdated events around the Bay Arca. 
Chapter supporter dues are S5 per year; 
newsle11cr subscription only is $2.50. 
Anyone interested in panicipating with us 
please contact David Brandt-Erichsen 
(President ), 814 Miramar Ave., Berkeley. 
CA 94707. 526-9346 (home), 645-5990 
(work), or Ross Millikan (Vice-President) 
or Jess Millikan (Secretary) at 223-2463. 

South Bay people can also contact the 
National Action Committee for Span· 
(Nort hern California Chapter) at P .O. Box 
11 343, Palo Alto. CA 91306, or call Ron 
J ones at 969-1115. 

Astronomers' Note 
The Astronomical Society of the Pacific 

is presemly compiling a set of regional 
astronomy directories. li st in g 
planetariums, observatories. amateur 
as tronomy groups, astronomy courses 
(which are open to the general public), 
lecture series, and stores carry in g 
ast ro nomy equipment. Anyone involved 
with such activity who has not yet been 
contacted is asked to send for a 
questionaire 10 the address below. 

Please send a ll correspondence to: 
Directories 
Astronomical Society of the Pacific 
1290 24 th Avenue 
San Francisco. CA 94122 
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Texas L-5 
Thl' local Tt·x;" 1 h a p11·1, of tlw I .. ;, 

Soci1·1y \\'i sh 10allllOlllH1· 1h1· fm 111a1 ion ol 

a Ill"''" s1;111'\\'idt orga11i1alio11 k110\\'11 "' 
1 lw " l .-:1 Si >ci1·1 y of Tt·xas · ·. Tlw d1;11wri 11g 

t oll\l'tll ion frn 1 hi, gwup ''"'s hdd 011 
:\ugu'I 21i1h. 1978. al 2hl S11tTI Colkg1· 
I )tll"t' ({HJ)>l"tolli \I' dot mi ltll\', :\11,I i 11, 

T1·xa,. :\ < oll>lillll ion "'"' adop11·d and 
orriH'I' d<·< ll'(I Im llw Sot it·1 y. 

Tlw fun< 1io1h ol thl' 1 .. :1 Soci1·1y ol 
' l 't·x;" a11· 10 p10111011· u11i1y of aim and 
dlrn 1 a111011g )o('a ) So< it'l) < hap11·1:. in 
l't·x;" and to pi o\·id1· a font' for < 01111·11nl 

u11d1·11ak i11g> on a ''all' 1101 )>rt'\ imt,J) 
pm,ihll' \\'ilh lh<· di\ id!'d >1:1111' of 1111· 
\'aiiou' lot ;ti dia pl('I . Th<' l.-:1 Soci l) ol 

T<·xa' i> i11 all l<'>P<'< " "1hordi11a11· 10 Iii!' 
11aiio11al l.-:1 So< i1·1y and \\'holdtl'al'lnlly 
11·i,h"' IO funlw1 ib aini-. II i, 10 hi' hop1·d 
1ha1 ou1 T1·xa~ Sot it'I) ,,·ill 1101 11·1ai11 ii­
po,i1io11a~1ht· onl) 11·g io11al h1a111 h of thl' 
l .·I°> Sm it·t) fm long. and that 01hn~ \\'ill 
follm,· oin 1·x;1111pk and 1·11-;1tt· :.imila1 
01ga11i1illiot1> a<ro:.' llw tountn . \\'t· in 
Tt·xa> lt-d 1ha1 su ch a 111·111·orJ.. of 1111ili1·d 
11·gio11a l Sodt·li<•, \\'ould gi\'\' !Ill' 11a1io11al 
l .-:1 \cu it·ty a 11w11· ,oJid u11d1·1 pi1111i11g a11d 
allow <·mka\'O" ol u111,id1·1ahk '('O)lt' and 
'i/t' IO h1· und('l la kt'tl ll\ 1 lw I .-:1 Sm it·1) 
,,·i1h a gn·a1n nqin 1:t1io11 of an i11flu1·111 I' 
and 'u' t •. ,,. 

\\'t· im·i11·crn n·,potHlt·nn· Ii om all) lot al 
1.-:1 So< il'lil's \\'ho dt·,in· 10 form a ,i111ila1 
11·gio11al S<><-il'IY hrant h OI all' \\'illi11g to 

< ot9'idl'1 ~ud1 a ,11·11. :\ 11t'\\'>lt·111·1 " ·ill abo 
hl' puhfi,Jwd by Tt·xa' 1 .. :1. 

OHi< 1·r, dn 1nl al tlll' l .-:1 Soci1·1) of 
l't·xa' ,t;llt' t oll\'t'll I ion ,,·1·11·: 

PRESIDENT: Ron ' i('kd 
\ ' ICE-PRES IDENT: John S trickla nd 
SECRETARY : Jmq1h \ 'issn:. 
TEt\StTRER: R . .J . llm\'t· 
CO:\l ~ll ' 1\IC:\TION OFFI CER: 
C:la1uli;1 C1md1·) 

:\dd11·" a II C01 ll''f>Olldt·11< t' w : 
1,.;, Sm·i1· 1~ of T1·xa:. 
Box 821 ;1 
t rT Stalion. Au,1i11. TX 787 12 . . . . . ~ . . ~ 

·Letters .;· <:" . ' ~ 

May I be permim·<l to respond to 
R khard S1utzkt•'s kticr (L·5 News, May 
1978. pp. 16-17 ) about th<• possible Sovi1.·1 

shu11 k ? 
In July 1977 th<' L-5 Society. Wl'SI 

European Branch. ' L-5 WE Newsletter· 
carried a n exclusive article of mine tha 1 
discussrd the possible· drsign or a Sovit' I 
Shuulr-long before Aviation Week &: 
Space Technology carri1.·d th1.·ir article! In 
my article. wri11e11 in June 1977. I 

suggl'Stnl that tht· Sov1t·1 Shuttlt· would ht· 
a modified dc·lla wing shape· " ·i1h l\\'O 
main propulsion 1·11gim·s <tnd \\'ith a low 
cross range capabili1y. It was suggt•stt·d 
1hat it would haV<' a g lide-back capabili1 y 
o nl y. I suggt'S(t•d a payload bay or 15 lnl' ll'l'S 

length by 5 1111.·m·s d ia mrter ,,·ith a c<1rgo 
payload \\Tight of 18.000 kg. into a 210 hy 
250 kilomc1rc orbit with inclinatio n of I°15 . 
I ~ugg1·sted a Cit' \\' n11npkmt111 of up to 

four persons. I hll 1h1·1· suggcstcd 1hat 1111' 
launch vehiclC' wou ld b1.· a modifi<·d P rntoll 
hoostcr wi1h s idl' boo s tns bl'ing 
n·1.·overablc by parad1utt·. 

I bdie\'e tha1 1111' repOrtl'd n·n·n1 drop 
11·s 1~ will han· h1.·1·ll of one· of a n11111lx·1 of 
possibk ca11dida11· <k~igns of a Sovi1.·1 
shuttle and would ha\'(' bn·n a scalcd down 
modC'I. I bcli1·w 1ha1 w1· an· s1i ll som1.· years 
away from SC'l' illg a Soviet Shuuk ill orbit 
and that 1lw llSA will he first ill June 1979. 
I think tha1 1ht SoviC'ts arc mort intt'llt in 
accumulaling prac tical t·xpt:ri1.·rKt' \\'ith 
1h1·ir Salyu1 span' station - both in 11·rm~ 
o f longl'vity of fli g ht. c·xpt'rinwnial data 
processing. resupply mi ss ion s. 
in1rrna1io n a l n1.·ws and mul1ipl1.· 
clockings. In this an·a. 1h1·y arc m·1·naking 
th t· l 'S;\ and. I bdit·n" it is 1he p1·1ll1a1u·111 
111an11c<l span· platform 1ha1 i> till' kt·y to 

sp au• in<l11striali1.alio11 a n d tha1 till' So\'i1.·t 
l ' nion. likt· 1h1.· l lnitrd Sta1t·s. ha\ 
n·cognizt•d thi~. 

Phi llip J . Park<·1-. A FBIS. AMOPMA 
Dirl'Ctor. L -5 So<'i1.·ty (\Ves1 Europt•) 

This is11'1 l' tlli1d y tll)' idea: I first sa\\' i1 
1m·111ionl'<l in tlw June 1977 i~sut· of 
Analog maga1illl'. but I 1hink i1 would bt· 
worth it to pass on to n1t·m bers. 

I'm su r1.· 1·vnym11· has heard rumors that 
tit ht•r Wl' or tlw So\'iets arr d rsigning lasl'r 
or partidt' lwam wl·apon s ,,·hich.111oun11·d 
011 sa tellite~. \\'ould prm·idc an dknin· 
<ldl·ns1· again~t c1wmy ballistic mi~s ill', . 

So. if \\'C' can< on\'i nn· Congress 1ha1 1hi~ 
would be f<'a sihk. w<• could urgl' tha1 it 
\\'ould be safl'r and r hea1x·r lO manufac l\lrt' 
till' satcllitcs a l !.-[>. T ht Departn1t·111 of 
Dl'fr11s1· shou ld bl' quitc l'nthusias1i1. :.in<l· 
building L -5 would o nl y 1ake abm11 mil' · 
11.·nth o f 1twi1 budgt·t ... quite a "nail 
franion of \\'hat o u1 < urrC'lll n1·1,,·rn J.. o f 
a11ti -111issile 111i ~:.ilt·~ «>sts. 

True. I don't think w1· could t•n1in· llw 
Pt•ntagon into IH1ild in!\' thl' rolony j 11.\/ for 
till' satl'lli tt'S in 1h1.· ABM ll l'l\\'ork: hu1. 
wlwn colllbinn l with SSPS. it 111ak1·, an 
1·xcrll r nt "C'xtla addt·d auraction ." 

Robl'rt K. Ro~I' 

l.akl'\\'OO<.l. (::\ 

I Ian> i\ lrna\t'< ·, s pinning ,J,.~ hook (L-5 
l'iews. A11g1"1 'i8) is 1ka11) 1111';1111 10 
rl'111ain >llaight . But a sk yhook 1ha1 i, a 
s i111pll' <ahk will ofll'r no n ·>iMall< 1• 10 lhl' 
hl'11di11g 1idal forn» that iht· ~kyhook will 
ft·l'I whl'tt 110 11\'t•nit al. To ~la) 1 igitl. tht· 
'kyhook \hould ht· a 11ia11gula1 lat1it1• of 
t'ithln .. ,,·i1h a 111axi 111u111 \\'iddt of pt•1 ha[» 
10°C.of 1ht· 11'11g1h . Bt·1<1u,l'lahl1· ,111·11g1h i, 
din·1 It'll lo 11·tai11 1 igitli1y. llll' p1·1lor111a11< t ' 

paranll'lt'I' Im a Kl'dar ~kyhooJ.. 111ay lw 
mon· li k1· 1how i\loran'<' gi\'I''\ lor 
fih1·rgla». 

:\bo hl'<:tU,I' or tidal 1mqtt1''· thl' 
a11g11la1 \'dm ii) of tht· ~k)hooJ.. aho111 ih 
(('ntl'I ,,·ill 1101 h1· uniform. Thi· p1·ak \\'ill 
Offttr ,,·h1·11 lilt' ,)..)hook is w11i1al. Thi, 
111t·;m~ 1ha1 ;1 ,J,.yhook 1hat l<HH hn dm,·11 

prl'c isd y >ix 1i111t"> Jll'I' orhit will ha\'l' a 
radius ~ligl11ly It·:.:. 1ha11 a 1hi1d ol 1ht· 

plam·1 ·~ rad i "'· 
r\ 1101 ht·1 poi 111 : 110 ma 11-ria I i, p1·rlt0< II y 

rigid. :\ 'k) hook in 01><·1a1i1111 11111\t ht· 
\' il'\\'t·d a' a \'1·1) long !> )JI ing \\'ith 
longitudinal \'ih1a1io11s. Pl'ri1>th '''011ltl h1· 
on thl' md1·1 ol '\l'\'l·ra l 111illlllt». and 
a111plitlldt"> t ould n·ad1 a kilrnnt'l<'I . So111t· 
kind ol damping systl'lll i'i oh,·iou'\ly 
lll'l'lll'<l. 

b all) body 111;1ki11g plan' to mini' 
J11pi1t·1 Im llll'tallit h ytlrogl'll ( \,·hi< h Illa) 
Ill' a room lt'lll)ll'lall11t· s11pt'I( 011d11< IOI 1: 

K«111H·1h t\. l~1akkt· 

!\lath lkpl. 
P11rd11l' l lnin·1 s i1 y 
\\'1·!>t L;1fayt·1t1'. I:"\ 

Tiu· rot11tio1111l 1•rlority of }11/Jllt' I 111 tlu· 
Nf//fl/()T n:tt't'"' t/11• l'.W 11/J<' 1•1•/01 /I\' of 
Fart Ii . fa •1·11 11•1 //11>11/ 1/.\ dt'll.\ (' ll/ll/().\jJl1t•r1·. 

<'.Wflpi11.I!. }11p1tn\ grm•1tr i.1 11•1·/I bt'\'011d 

n11r t1·c/111 u lo,I!,)'. l'n/111p.\ a b1•11n11/J/Jro111 Ii 
11•011/d VI' /I) 11/llllllfll< l llT(' 1111·1111/1t• 
h)•drng1•11 ll'itlt tl1t· 11s<• of /11•r11•)' /Jrt'.\.11tr1·. I 
r•xp1·1 I. ltm 1•1·1·1·1·. that 1111•1111111' liwlrog/'11 
11'0//fd I Jt1111g1• .\/(///' If t/tt• /!rl'.\ ,\//Yf' ll ' l' TI' 

t11ke11 off. - <:If 

I h;n·1· 111>1 ~1·1 hada11opprn11111i1~ io11·ad 
du· ani< k 011 S I'S dangl'r:. ill ;\lothl'r 

J o nes. I lo\\'l'\'l'I'. i1 Sl'<'lll' tha1 1ht· 
argu111e11 i- i 11 :\!au h1·,,· Swa~' \ lt·11t·1 
(:\11gu'1 'i8 L-5 ~ews) ;111· a>full ;i, hok'"' 
all) 'llj>)><>"'d)) ll'a"llll'tf l I itiqtH'I 011Jd hi'. 

.\ >t>Jat fXl\\'t'l , ;t1dlilt' tlm•, IH>I llt'l'd Ill 
ou1rn11 a11 a1ta< king mi»ill' in llldl't Ill 
p101t·1 I i1>1·l!. \\' i1h high )JO\\'l'l 1ada1 and 
la~<'I'> w 1 harg1·d panid1· ht·a111 p1oj1·1 1or~ 

i1 would han· ;1111pll' linll' lo d1'11 ·1·1 a11d 
d1·,1n>) all) 1rn kt'I a~ i1 111ad1· !Ill' lll11g 
1 limh 10 g1·ow111 llllllllll" m hi1 . Fu11h1·1. I 
"Tiou,)~ doult1 tha1 a ll>< kt·1 < apa hlt· of 
d<» troying an S I'S l'ou ld Ix· la1111t lwd 101 a 
"f1·,,· 111illio11 dllllah" . .J m1 look at thl' 
hala11t 1· , (H·1·1, ol OTIC\C . 

111 lht· li11al a11al y> i ~ i1 i ~ 111·11·,~al\ Ill 
dq1i1 t 1h1· SPS 101 \\'ha1 i1 1,, a 'llltl(I' of 
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i111llll'llSl' po\\'('I. Ho\\' it i~ 11sl'd will 
dl'pl'11d on ho\\' it is con~t nu tl'd a nd 
111;111agl'd. and t h ;11 dq>t·mb 011 us. 

Anthonr \\'(' ilHT 
Findla y. OH 

S PS i,, a gn·at idl·a b11t thl' idea or cities in 
span· will never he accept{'d hy the publit. 
Your philosophy sho11 ld chanlo{t'. Shoot for 
S PS first and tlwn when that works. talk 
about ci ti t·s in spacl'. Otht·ndSl' P roxmire, 
\\'ill wto a ll your idl·as. \\'lwn you folks 
b1To1111· 111on· rl'a I is t il' in your goa ls-\\'ri tt' 
1111· and I'll s ign 11p ag;1in. RnnemhtT. as 
far as ( :ongn·s;, is connTned. \\'hl'n you ask 
for too llltl<'h. you usually get no thing! 

Jost'ph Lani.a 
Ri·ading. MA 

Tlu111h hf'a111'11S (;oddard fllld 1'011 Brnw1 
did11 't lia11r that philosophy!-l.11 

I just \\'ant to let you kno\\' that th<'JT 
w i II bi· a lt•t tt•n-;1111 pa ig-n w save t lll' shut tit' 
Entcrprisl' . It will demand that the 
Enterprise not b<" snapp<·cl. hut he a llowed 
to fly "'ith the o thl'r shuttks. This kner 
campaign will begin in (ktob('r. It \\'ill 
most ly involw Star Trek fans and should 
lw fairly largt-. I am Sill'(' that L-5 members 
would ht· intN{'stcd. Please tell them a bout 
this campaign; I want IO ask them to writ<" 
to their cong ressmen. 

John P . Hedstrom 
l In i w rsit y. AL 

Whik I am for thl' go;tls o f spacl' 
senlenwnts. I takl' exccptio11 to some or the 
art icles in the newslcuer as w the reasons 
and means by \\'hich this is assumed to be 
accom pl islwd. 

First. i 11 t lw area or elcnri( t·nergy. There 
is no shortagl' of e lectricity. In Lhe ruture 
electrici ty can be· generated by means of the 
kno wn nudear technology. 

Sn·ond. th<' rnlu<· o r "space mining" is 
gn·a1ly m ·i·n·stimatt'cl. There is rlo real 
shonag1· of chrome, nickel. manganese, 
iron, silicon (quartz) a nd so on. For 
example. a long the coast or northern 
California a nd sou1hnn Oregon are huge 
ht·ad1 ~and tit-posits contai ning- Cr. Ni. Pt. 
;\tt . a11d Fl'. Tht·st· tlt'po~its an· about 100 
111ilt-s long. an·ragl' 20 111iks widl'. and art· 
of unknown dt'pth, h111 ha\'l' bt·l·n tt•s tcd to 
1kp1hs in placl's of at least se\'tTal hundred 
fl'l't. Off thl' so11tl11:rn coas t or Ca lifornia 
within only a fl'w mik~ of tlw hl'ach lit·s a 
h11ge deposit or manganesl' nodules in 
on ly a few hundred frt•t o f water. Easily 
l'l'achahk by OC'('all going dn·dgi·s. I haw 
htTn a prosp('ctor for most o l my 60 yt·ars 
and 1 know what I am i;tlking about. 

.Janw;, ,\ , Reese 
Glt'lldak. O R 

Hdp! ls a nyon!' thl'rl'? Anymw working 
on or int('l'('Stl'd in th!' habitat intl'rior 
ck.sign probk111s of O\Trnowdi n g. 

Space Studies Institute 
Dt•ar Fril't1d: priority at tlw 1>n·M' llt tii11l' is tht' p111'Ch<.1st· 

or ('<(llipn1t·1i t and matnial s ror 
It g i\'l'S mt· great pleasurt' IO a1111ou11ct' expl'rinH·111s pro\·ing and ckmonstra ting 

the establ ishment or tht• Span· Studi<·s vi ta l cornponcnts ll('('tkd in order to bring 
lnstitut1· located lwrt· Ill Princewn . Nt'w t!l(' H igh Frontier C'onn·pt. in to reality. 
.Jers<'y. SSI i,, a no nprori1 organization and 

Th<' goals of SSI arc to support and maintains a sma ll staff - i ts oHicns ser\'l' 
l'ngage in n·st·arch which will dt'\'dop tlw without compi·nsa tion . The lnstiwu· 
"High Fro ntic•r" a nd thl' application or n·lil'S mainly on tax-dcdu c tihlt' 
existing techno logy IO open ror human contributions and gifts for its support. 
hendit the \'inua.ll y unlimited n·sourcesor Historit:ally it has btTn a s1x·c·ial 
t·m·rgy and mat<'riab now existing beyond charannistic or America.to natura ll y form 
tht' biosphere o r the Eanh . pri\·att' voluntary assoc iatio11s to <·arry Oll i 

SS I is tht• outgrowth of a rising intt'ITSt tasks ror till' l)('nd it or society. SS! is an 
in th<· High Front in concept. Its highest exampll' or such a \'oluntary organization. 

isola tion. and aniriciality? I would likt· to 

corn·spond \\' ith othns connTning tlws(· 
and the rdau·d city planning issut's. I am 
working o n a master's thesis dealing with 
thesl' suhjl'cts and any inrormation. idl'as. 
or papns would ht· a gr<'<ll hdp. tr you ha\T 
wri11<'n ma tl'ria l or would jt1st likl' to 
1·xchangl' insights and idi·as on interirn 
design. pkasl' wri tl' ml': 

Bn· Isbell 
Rt 3 Box 231 Rd 21 
Orland. CA 9!'>91i3 

Tht' column "Carel'rs In Space" 
(August. 1978 issue. page 9) has prompted 
this no te to you. I am curn•ntly looki ng for 
a PhD program in Clinirnl Psychol()gy 
with an l'lllphasis in Span· Mnlicinl'­
Spact Psyd1ology-wha1ewr it might bi· 
ca lkd. 

Thl' usu<~ "Cuide to Graduate Study" 
li st~ no such program. I wrote· 10 tlw 
Anwrirnn Psychological Associat ion who 
s11ggt·stnl writing to NASA. NASA has not 
anSWl'J't'd. 

Some school in this country must haw a 
program for spact' rdated Clinical 
Psychology. Do you have any idl'a or 

s11gg<·s1ions? Any hdp will bt• greatly 
a1>pnTiatcd. 

Mary Snell 
Bay Arni 
C:haptl'r Ml'mbt'I' 
Berkl'i<'y. CA 

The Space St11d it'S lnstituu· cit-pends for 
its ex istt•nn· o n your hdp. We wekonw 
your support in the Hig h Frontin 
advenlllrC and ask )'OU to take (I 1110111l'nt fo 
fill out the coupon below and return it to 
us with your donation or subscription 
which emitles you to a free subscription 10 
our Nl'wslc11er. 

Sinn·rely, 

~ I(. 0 'Nerll 
Gerard K. O 'Nt·i ll 
President 

- -- -------- --------- -- ---- -- - - - -- - - - -- -- -- -- -- ---- ------ --
Space Studies Insti tute 
P.O. Box 82 
Princeton , New Jersey 08540 

I am interl'stcd in becom ing (please circle) a Subscriber (S lO) and/ or Contributor (S ) to this nonprorit Institute and 
understand that my tax-deductible g ift is toward supp()rt or o ne year's equipment purchases and administrative work o r SSI. 

(BLOCK l.ETl'ERS. Pl.EASE) NAi\I E ---------------------------
ADDRESS-------------...----------

ZIP CODE ____________________ _ 
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