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Robert C. Truax: 
Crackpot or Pioneer? 

B)' Carolyn llenson 

\rn11t· pc:opk. in 11·,pon,c· to Bob T1 ua' ·' 
nmd (1.c-. . <heap and p11\,ll!' h finantt•cl ) 

·''" ona 111 prog1a111. Im \l' \\'Ii 11t·11 hi 111 of! :h 

a 11111 • • \fit·• all. ,,·hat "p1olt-,"onal" wo11ld 
pla,1t·1 hi, rockt•t ,,·i1h ad, 01. in thi, pmt· 
:'\:uh·1 < 11111111-. lt·t hi, a,11011au1~ fact· a 
'l'H't,11 pt'IH'lll p1oh.1hdi1' of d!'athi-

1 I ll:I :\ grn<l ll:I t!'cl Ii Olll . \ lllKI pol i' i II 
19:19. B\ 1912 lw wa' gl\ 1·11 <hat gc· of tht• 
:'\,11' j1·1 p1op11(,io11 p1oject. l .:m ·1. 
th1011gh tlw :'\a\'al R1·,1·a1< h Lahorntm ~. 
lw dn do1.wd ilw Na I ' ) ·, 1 oc l..1·1 ra pa hi Ii 1}. 

r1 llilX. a' hl'acl ol illl' . \nwiirnn Roe l..1·1 

\c)( il'l\ (IHI\\ l..110\\'ll <I~ till' .\111('1 it.Ill 
hht i 1u 11· of . \ t·wna 1111C' and . \ '11mi.1u1 i< '· 
dw p1ofe.,,icm.d mga11i1.atio11 of a1·10.,pa«· 
t'ngin<·<·rs ) gt'm·tatl'd a 1c·1 omm1•1Hlauo11 in 
195i 10 l ' .S. Pt t',icl<' lll Ei~e11howc·1 IO 

<lnt'lop a '11011g 11011-milital\ \():t<t' 
p1og1a111. Ei,1·11howe1 agrtt'<l and < 11·a11·d 
:'\ . \~.\ . 

In 1960 Truax became head of advanced 
d1·H·lopm1·111 fo1 . \ ('1 oje1 Engi 111·1·1 i ng 
Cm p. \\' hil1· tl ll'H' ht pusht'<l 101 <K<'<lll 
n·1 O\l't) of ll'll'a h it• 1 ockt1i. - a <one c•p1 
Ii na lly adopll'd frn 1 ht· 'pun· sh uuk\ ,ol id 

r ud l'llgi Ill'\ . 
In 1971 lw com inre<l s1u111 a1 tl\t EH·l 

Knievel 10 try LO jump the Snake River in the 
rocket-powered "Sky-Cycle." Ei ther the 
mbsion abo11 pa1achu1t· 0 1x·nl'cl hr it!tdf. 
or Evrl chickenrd out-\\'ho can say? But 
Truax'i. • ky-Cyclc flew ju\t fine. 

T111ax u·11ainl~ doem't fit in 1he gr<·,· 
:'\.\S.\ at·10,pau· mold. But. whatl'H'I the 
fat<' of hi, X-3 ~h1111k program. Roh T1 uax 
a lrcatlr ha' a 'olid place in tlw annal\ of 
tlw t'\'Olutio11 ol thl' spac<' agl'. 



First Private Enterprise 
Astronaut Selected 

By Carnlyn Henson 

1>:111il'I Crna·a. a pilo1 and ,k,di\('I, ""' 
.1guTd IO li1M11<1· SI00.000 ol thl' '°'" ol 
"" pl.111tH"d I.tu n< h "' tlw lil\1 p1 n ·aw 
a ... 11ona111 . Crnu·a ,,·ill mak1· a mott' 1h.111 
HO-km-high ,ubmbi tal flighl 111 1h1· X-:l 
,11111111-. a \(·hi< It- llt-,ig1wd b' to< kt•t 
p1<11ll't'I Roh1·11 T1 uax. 

I hi· X<l i, \('I Ii< all~ la11111 lwd. ,\ 
H·1111 a ll) locatt·d hold-ha< k H''11ai1h tlw 
I<)( kt'I 11111il l111l 1h111 ~1i'11·aclwd . ,\1 lil1ofl 
till' tl1111 '>t·IO·\\'C'igh1 1atio i, I ::!. H11111m 11 
0«111' ;11 :ll.112 111 all1·1 ()() w<omh of 
pmn·1t·d flight .• 11 wl11c h poi111 111;1'imu111 
\('Im II\ of .1pp1oxi111:11<"h 1000 111 't'< h,1, 
h1·1·11 11·;u lwd. 

I ht· X-:l c '"""to apog<'t'. 1lwn l.11l, ha< k 
10 l-.111h. l 'pon H'a<hing .1 dt''><t'lll '>pWd of 

IOOO m sec and au altitude of between 
30.480 m a nd 15.720 m. a drogue chute 
opens to stabi li1e tlw 1ocket tail down and 
s low it to 45 m \t'< n·l<Kity. 

At 6.100 m the main canopy will open, 
,lowing llw X-:l to 20 m 't'< al ~pl<tshdown 
in lht• 0(('<111. rill' '>Jl<IH'( lafl and a~lronaul 
\\'i ll h1· le>< .w·d b) 1lw c omhi na1io n of <1 11 

.\N i\IPQ- 10 1ada 1 11<1< king ~YM<· 111 a nd an 
on-board transponder. A 38 m cu uerwith a 
helicopter platform on the stern will be 
'>!a1in1wd in llll' la11ding a 11'a. A lw licopt1·1 
will rendezvous with the spacecraft using 
radar and transponder data. Visual contact 
will Ix· aidnl b' d\(· l<'lt~.t..i·d inw tht' 
'>lll IOlllldi11g wa1t·1 II\ X-3. 

fwo l10g1111·11 will .111.u h a hoi\I to tlw 

On11 1t•I Corrf•n, the nslronnul for tlu• l 'olksrockf'I. 

2 

Truax's rocket showing the name of one 
of its commercial sponsors. 

10< k1·1. \\'hie h will be lif1t·d hy llll' 
hdicop11·1 101 111111~1m11a lio11 \\'ilh tht' 
a ... 11011a111 ,1ill in ... ide hark w llw lau11<11 
•11t•a. I lwtt· lw will fim1ll\ c.•m1•1gt'. 

I Im' will thc·;i..,1ro11a111,1;1\ all\1·d111 i11g 
1hi, hop? 0:1.,g1·n and «>lllf>ll'''t·d ai1 
bouln \\tll 1l'pll'ni'>h llw ..111 '"Pt>I~. 
I lmH'\l'I. :\ -~ d1·,ig-11er l 1 uax ad11111' 1h.11 
hi, :1'11011:1111'> ,,·i ll fan· g1<"a11·1 '"k' 1ha 11 
llW'>t' \\'c11 ki11g f01 1ht· l '.S. (,m·1·1111tll'lll. 

I ht· mnal l prnjl'<I co~1 i.., t·,11111awd a1 
87!1.72.». Dan id C011<·a ha' 1m fi1111 

l:11111c" d:tH' "' 1101 all llH' IHT<kd l1111di11g 
ha' h1·1·11 1ai,1·d. I low\'\TI. "''" and 
< 01ht111< lion all· •rl ll·at1' 11ml1·1 wa \ . 

11 llw x-:l " \ 'o!k,rcx kt•t" i~ '>lllCt'"f11l. i1 
"ill 1qm·"·111 a majm <<>'>I hll·.1ktl11011gh 
,1ml \llld1<,1lt' Rohc.·11 r1u..i:1.\ '"'('lllOll 
lh.11 lht• kt•\ IO i11t·x1><'thi\l' '>IMC t' fliglll I'> 
hdd f)\ f>ll\:11<' t'llll'I pii:.t'. 

Frn 11101<· infm mation. w1 i11·: l 1 uax 
E11gi ll t't'I i 11g, Inc.. 12·!0 I (;11·1·11 ~ lmdow 
I .<till'. <,a1a1oga. (;;\ 950iU. 

L-5 'cws. Septcmbe1 1979 



Technology and the Humanization 
of Space 

by Ed Bas 

There \\'a:. a 101 or celebra ting. a 101 or 
recogni tion a nd remembrance 1he week or 
.Jul y 16-24. In Michigan. it wa~ p1oclaimcd 

pace Explo1ation Week in honor or 1he 
first rootp1in1:. on the Moon. Specche:. 
were madt• and sp<:cial pwgram:. p lanned 
at uniwrsi 1ic:., spa<(' 11H1sc·ums, <: IL 

But is tlw cxdtemtnt o\'C'1? Ttchnology 
iisctr isn'1 exciting. Nei l and Buu will 
fore,·er be rcnwmbt•rcd. bu1 ran the same be 
said ro1 the hardwa 1l·? And whit(' 1x·opl<· 
will whbtle app1<·< iali\'(• I) "' 1h(• !>pacr 
shu ulc wl b by. don '1 <'XJ><'< t t'\'t·1 yonc to 
}<'II "S1x·ncl! S1x•11d!" l<> 1lwi1 C:ongrc:.s-

Technology itself isn't 
exciting. Neil and Buzz will 
for ever be remembered, but can 
the same be said for the 
hardware? 

people over it. T he American public needs 
heroes. no l idols-and humanilalion or 
!>pan'. no1 jm1 ind 11s11ia li1ation. 

~:xa111pk: acc·ording IO an ailirk in liw 
Journal of Contemporary Business. W(' arc 
now in an infonnation phase· or space 
technology. From thl' 1960:. 10 the 1990s. 
1hr !>pa<·c program has n·nll'red around 
Imel a t'I. Oonm11,. Tiro:.. Gl·os. Lantbat. 
Sca:.ai. tl<. Oi,po'3ble dw111ical rockets 
'"ere used as lautl( h vdiit ks. for a total 
COSl Of around S7!"1 billion ( 1975-adjUSlCcf). 

The rt'<IClion of th<' Amt•rican public ha~ 
lx·c·n an unapp1l·cia1iH· y;iwn. Ami a 1976 
stud} b} C:ha't Economt11 i< ,\ ,,cx·iaw:. 
says t h is shouldn' t be. "NASA R&D 
spending increases the rate or techno logi­
cal change. i111p10H''> p1oduc ii' ll) .1cducc·., 
th<• rdll' of infh1tion ,1nd t•xpanth emplO} · 
mcnl.'

0 

'l\•t how man} pt:opk thin!.. or 
pnxluClivil} wht'n )Oii mt'n1ion dw '>pace 
program? It me<111~ nothing wi1hou1 1ha1 
nt'Ct'~sar} humaniLalicrn. 

The C:ha~t· ~1udy Wl'lll on 10 l':.timaH' 
that a S I hillion inc1l'a'-<' in NASA 
spc·nding rai~t·s till' Gws' Na1ional Prod· 
UC I ~()1 11(' $2. I bi 11 ion 1 lw ri r:.1 )1l'lll and S2.5 
billion the :.t'Cond }'l'a1-a tommon 

"multiplier" effect which ('\C' lll uall) trail~· 
la1c·s into "lower prices. highe1 Ind\ of 
unemployment and greatc1 ll'al imonw.'' 

In short. money is sp<:nl on Eanh, nm in 
space. And it'~ !>pent on pt·opk. 

This is known as "manm•c o nomic 
impact .. in that :.1x·11ding .. pans ~onw :rn 
fit'lds from C"hemintl lO C'il'C II Intl t•ngi· 
nc:ning. Shunk spending ge>l'~ to high­
lechnology indu!>ll i(':. (a:, much a:. 70°0 
an)\\'3}) compa1ed lO 6°0 fot ll'\idt•111ial 
cons1ruc1io11 and Io•;, ro. ( Olhlllllt'I ,,x·nd­
ing. The same-< an be '"id f<>1 nnplop11e11t: 
68"0 employed b) tht' .,huuh· pwgra111 a1t· 
in 1cchnolog) -inlt'n'>in· indu~ll il·s. <om· 
pai ed lo Oil h 5°0 for t ht• Ol ht'I t \\'() 
p1ograms. 

In Sterling I lt'ighl'>. ~ l id1.,a bunch of 
high·tt:c hnolog' \'ought Cm p. ,,·or!..<'" 
are abo111 lO hi1 lhl' pa\t'llll'lll looking ro1 
1ww work-the S 10 million 1x·1 }<'at 
g1ound·lO·grou11d Lane<' 111i.,.,ik i\ going 
OU l or pw<lun icm. Om· \ t'll'l<HI or l he 
p1C1gram lOlllllll'lllt'd that lw ,,.a.,11'1 tt·all) 
\\'Orried about finding anothn joh. 1101 
was he SUI pri1'l'd IJl'caUM' il i., tht· llallll l' or 
hi~ 1radl' 10 go r10111 Oil{' contra( l I() 

a no t hC'I. 
If o nly lw could h<· pul 10 wmk 0 11,olar 

satellites instead of 1,·,1iting Im lht• 11t·x1 
"ddcnsi vt' wt•apcm·· conll a< I 10 colllt' 
along. 

l~aac :\si 111m· o nc·t· rc·nrn rknl tha1 "c oM i~ 
a fabc issut'" 1,·hc·n it conw' w 'pact' 
c olonia11io11. \\'hie h i, tllll'. bc·rnu:.l' the· 
c hans <md giaph on l'concmtic 1t•1u1 n. 
1111l·mplo) men1 ratt·s Jnd labor p1oduc -
ti\ it' mean nothing. unk~., \OU \11~1x·c ll'<l 
tht'm all along. 01 unk·~, )OU put it ;tll in 
11ndc· r,1andable llTlll'>. Bu11hC'n. N. \~.\ha, 

llt'\"l'r IX'('ll wdl-1..no\\n ro1 ih 1·lc><1m·m 
and colorful la nguagc· 

In 1978. I li'>lt'nl'd whik a ~lie higan 
faruw1 told 111t' the pro< l'dllll''> rrn apph ing 
fm fed<·ral dii.astt'l tdid rcn hi, choughl­
dcvasLaLed corn crop. h wa' nothing ntw 
to him. He'd gon <' 1h1 011gh ii bdo1 c to \<I\'(' 

hi~ S 150.000 ha1 \'t''>ll't rn1n l>i m·-onn\'i th· 
out the a i 1-c ond i lion i 11g 01 'H'lt'O ) ou \t'<' 
in tlw Lir<' maga1ine pinot ial.,. NAS,\ 
<mildn't hl'lp him 1hat )t·a1. and mayb<· it 
IH'\'t•r w i 11. 

B111 in 1970-7 1. 1hl' dr..1ma1ic ir oh~cu 1 t· 

"Corn Blight Watch Commi1tee" wa~ fo1-
med by ASA and cooperating uni,•crsi· 
tit's. Some 2 10 selected corn fields in st•ven 
rnucs wcrr given fl ybys a1 60.000 frl't with 
n•mo1c sensi ng equipmt'nt. If the corn 
hi ig h1 of 1970 were w s1ri ke in '71. it could 
be dclt'ctcc.l early a nd something ~a lvaged 

wi1h a Paul Rl'\'l'lt' cry to plant :.oyheam 
im1<'ad. 

t'llC hlight didn't 111a1t'riali1e ,o thC' 
,itua1io11 111·,·1·1 g11·w a~ dramatic "' it 
might ha\'C'. Bui if )Ou iall..1'tl 10 Ill) fa1 llll'I 
f1in1d today c1bot11 N.\S.\ and H'lllOlt" 

wn,ing. I'm i.un· he'd lis1rn. It mean' 11101t· 
than how the c:--: pi~ arrec tt'd or how man\ 
high-ice hnolog) job~ me :.<l\'l'<l in a H'ar. 

rec hno)og} \hOulcfn 'l haH· lO be Ck· 
ft·nckcl. }{'I :";\(j,\ M·c·m~ lO con\ickr it 
m·c t''"ll' 111 do'"· (jo much ~o. in fa< 1.1h.11 
liw 1t·1111 .. ,pin-oH u·c hnoloin .. .. 01111·1i111e., 
1al..t•\ on a nq~aliH· connotation. a~ thoug-h 
it i, an n:nl\l'-('\l'll a 1 U\l'. rt•c hnolOg\ 
has to bt· t•xplain td. and l'Xplained in 
human terms 1ha1 giv<' ii meaning. 

I ht· \'ought workt·1:. :.houltl h1· ha1d al 
\\'OI k building powasat compom·nb. T he 
Mich iga 11 fr11111t•1 shou Id k ntl\\· \\'hat 
lt'lllOI<' M' ll~ing dews for him . 011 ly 1hc·11 
wil l N.\S. \ ~hart· \011\t' ol liw " h1·t0" 
honrn:. \\'ilh Nt'i l a nd B111.1. 

"NASA research and 
development spending increases 
the rate of technological 
change, improves productivity, 
reduces the rate of inflation and 
expands employment. 11 

\\'ill 111ag<11im· <OHTS a d1·cacle hom no\\' 
«·ldm11t· tht· Ix-ginning, or 'l><KC' indm-
11 iali1a1ion 1ha1 tool.. pla<t· in 1979? rhn 
111igh1. S11~111gt'1 1hings haH· happt'nt·cl. 
.\li t•• all . . \1111'1 irnn~ fl'll in Ion• wi1h tht· 
~!odd I . B111 1hat dot's11 't 111ean 1ht'y 0 1l t'\\'I 
low 'igh1 of 1ht' .\nwrican hew. One<' 
:'\' ,\ S.\ connt·< I'> 1ht· high 1nh11olog) 1d1h 
21,t < 1·n1111 ) pn>pl<'. Clllll'f 'pan· \\'ill 01x·11 
11 fl ;1~ a Ill'\\' I ront i1·r. 1101 a:. a Ill'\\' lac 101 )'. 

m 



Clearing the Way for 
Innovation 
by Ken McCormick 

W hat's happening Lo American ingenuity? A new bill could help the government make its policies 
more favorable towards innovation. 

T echnologica l innovatio n , the key to 
industria l productivity gro wth. has clearl y 
been lagging in the Uni ted S1a tes for more 
than a decade. There has been a dramatic 
decline in the fonnation of new sma ll. 
high-technology companie which intro­
duce a large share of new products and 
ma nufacturing techniques. T he propor­
tion o f patents issued to American inven ­
to rs has steadi ly declined . ProduCLivity 
gains have ground to a virtua l halt , so tha t 
the U nited States now ra nks last among the 
11 major industria lized na1io ns in the ra te 
of growth. 

America"s rise to a posi iion of pre­
eminence in the wor ld was fueled by 
abundan t capital , energy and raw material 
resources. and by cheap labor. All that has 
no w changed, a nd the ll.S. is increasingly 
depenclem on the introductio n of new 
techno logy to ma intain its high sta ndard 
o f living. 

The 25 years fo llowing '..Vorld War 11 
saw impressive strides by the United Sta tes 
in the developmen1 of nuclear energy. a ir­
craft. computers. space technology. com­
munications techno logy. and electronics. 
Other na tio ns, concerned abo ut 1he "' tech ­
no logy gap" between the U.S. and them­
selves, created special science minis tries 
a nd intensified governmental support for 
research . Today, America ma intains a 
clear lead onl y in space technology. and 
that lead is s lipping rapidly. The indus­
trialized nation a rc in a race for new tech· 
no logy as they face growing competition 
from develo ping countries where labor is 
cheap and the need for develo pmen1 often 
overrides concern for social benefit s. 

President Can er has reversed the decline 
of governmental support for research , but 
expendi tures remain 16% lower 1oday than 
a decade ago. 

,, 

Senato r Adla i Stevenson Ill of Illino is 
has imroduced into Congress the "'Na tional 
T echno logy Innovation Act o f 1979'" as a 
firs1 step towards a determined effort to 
revive techno logical innovatio n in the· 
U ni1ed Sta tes. T he bi ll would create 
wi1hin the Depanment of Co mmerce a n 
" Office of Industrial T echno logy." " There 
<ire entire depanmems of the govcrnmcn1 

T oday, America maintains a 
clear lead only in space tech­
nology, and that lead is slipping 
rapidly . 

concerned with natural resources. food, 
energy and labor. bu1 no agencies with an 
overa ll responsibility in technology. 

The offi ce would provide a n ongoing 
assessment of internatio na l a nd domescic 
trends. creating a foundation for po licy­
making in both government and the pri­
vate sector. T he government would use the 
o ffice's analyses in establishing trade, an1.i­
trus1 and pa1ent policy. Pri vate fi rms 
wo uld find 1he informa 1i on useful in for­
mulating market strategies and in uti l izing 
innovatio ns of foreign orig in. 

fn addition , the offi ce would provide 
assis tance for the establishmenc of uni ver­
sity· or nonp rofit-affili a ted .. Crntr rs fo r 
lndus1ria l T echno logy.' " Such centers 
would cooperate wi th industry in generic 
research whi ch is now undcrsuppon cd in 
1he l 1.S. Would-be sponsors are unable to 
appropria te all of the benefit which arise 
from such research. but the 10 111 / benefit s 

tend to far o u tweigh 1he costs. Support 
fro m society as a whole would be in the 
society"s own interest. T he cooperation of 
the centers with industry wo uld facilitate a 
beuer flow or techno logica l information 
from uni versities LO industry. T he centers 
wou ld a lso provide educa tio n and training 
in entrepreneurship and techno logy i nno· 
vation . 

Leaders in tht> fi eld o f 1·esearch praised 
the bill in hea rings on junr 21 and 27. but 
emphasized 1hat this bill represents o nl y 
one of the steps which must be 1a ken . A 
complex set of politica l. economic, socia l. 
institutiona l, a nd even rel igio us fac1ors 
were blamed for the creation of a business 
en viro nment in which entrepreneurshi p i 
discouraged. 

Dr. David L. Morrison . direcLOr o f the 
Illino is Ins ti tute of T echnology Research , 
co mp lained tha t our foreign competitors 
do not have to contend with interference 
from "en vironmentalists. anti-progress 
groups, and government regulations, "but 
instead are stimulated by favorable treat· 
men1 on taxes. in vestments, and an titrust 
reg u laLions. 

\.\litnesses agreed that the United Sta1es 
ran not simply emulate 1hi: ro reign instiLU­
tions which have been so successful. but 
will have to develop arrangements suited 
10 i1s own social s tructure· . T ax and rcgula· 
tory policies were identified as area in 
which grea1 changes would have to be 
made if the purpose of the hi ll was to be 
achieved, ror while 1he bi 11 p rovides ror the 
crea 1io n of new i 1wentions. i1 still does not 
provide an atmosphere in which those 
inventio ns may be developed into market­
able produclS. Without that Cavorable busi· 
ness climate, the government wou ld 
simply be fin ancing innovations which 
would be developed and exp lo ited abroad. 

m 



Space Day 

By Jim Loudon 
Reprinted from Michigan Space Log, July 
6, 1979 issue 

Friday, July 20. 1979. 10:56 p.m.: the 
tenth anniversary or the first human step 
onto the Moo n (or, for that matter. any 
object o ther than Earth) by the left roo1 or 
Apollo 11 Commander Neil ArmsLrong. 
Lunar "soi l" (actually rock ground fine by 
billio ns or years or meteorite impacts, large 
and small) is 1ricky to walk in; the upper 
fraction o r an inch is loose and s lippery. 
while the material below is too firml y 
packed to provide much support. The 
overall fceling is like walking in freshly· 
plowed Earth soil except tha1 the lunar 
material is more slippery. Yo ur feet sink in 

Looking Back 
on Apollo 11 

abo ut an inch. This is a measure o f ho w 
much less geologically active the Moon is 
than the Eanh-dw i\10011 is not "<lead." 
as ii's so oftl'n on·rsimplifi(·d. bt11 it's 
much less ·acti ve. A typical inch-deep 
asLronau1 footprint should remain visible 
for 20 millio n years. What finall y destroys 
iL after this lengLh OI time-immense by 
the standards or everyday living but shon 
by geologic Lime scalt·s-is bombardment 
by small meteorite impacts. 

The scientific findings of Apollo came 
mostly from 1he later fligh ts; Apollo 11 was 
devoted largely to engineering (find ou1 
how to land on another world. a thing that 
had never been done before. and get back 10 
Eanh before your inevitable errors had 
accumulated to a fatal level). Science had 

10 take second priority on this firs t a u empt. 
Where science reall y came in was on the 
last 1hree missions (by which Lime the 
media had largely lost interest and. 
tragically, on the three missions that 
should have come aft er them but were cul 
to "save money. " Each Apollo fli ght 
brought back about as much information 
as the sum of all its predecessors. so the 
deletion of Apollos I 8 through 20 cu1 the 
data return to 1/ 8 of what it could have 
been ... in order to save 53 or the budget. 
This is known as "cost-effectiveness" in 
the trade. Nevertheless, a ltho ugh Apollo 
11 (for all its symbolic significance) was 
the least important mission scientifically. 
the mere fact that it was the first 
guaranteed that it wou ld make some major 
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discoveries. Here are a few: 
The dark areas which make up 1he 

··race·· o n the Man in Lhe Moon (i.e. 1he 
maria-rhymes wilh ··aria"'-as opposed 
10 1he highlands, or brighter areas 1hat 
comprise the res1 of 1he lunar surface) are 
gigamic lava flows of Lhe rock called basalt 
(accen1 second syllable: ba-SALT). In 
fairness. tha1 was already known from 1hc 
unpilotcd spacecraft Surveyor 5 which had 
landed not far from the Apollo 11 site less 
than 1wo years earlier. It means tha1 1hc 
Moon (10 1he surprise of many 
geophysicis1 ) is differentia1ed; that is. 
during or soon after its formation. 1hc 
e n1ire g lobe melted. h s heaviest substa nces 
fell 10 1hc bouom and the lightes1 ones 
floa1cd 10 1he top. forming 1he lunar c111s1 
when 1hc Moon solidified. 

What Apollo 11 added 10 1his was 1ha1 
Moo n basalts (that's tho~e rocks you 
watched 1he Apollo 11 crew pick up­
samples of 1he panicular set o f lava flow~ 
called Marc Tranquillitatis) arl' similar 10 
1hose on Eanh but no1 iden1ical-their 
1race-elcmc111 composition is diHcren1. By 
""1racc clements"" I mean the 1in)• 
pcrccn1agcs of contamina111s. uch a~ gold 
or lead or europium. that occut in a ny rock 
along with the major substa nces it's 
composed or. Substances of 1his son wi1h 
low boilingpointsarclessabundan1on 1hc 
Moon tha n on Earth (e.g. there·s very link 
gold 1hcre). Trace substances wi1h high 
boiling poi111s are more abundan1 on 1hc 
Moon 1han on Eanh. Lunat basah,, 
especially 1hose around 1he Apollo 11 site. 
arc so rich in 1i1anium 1ha1 any Apollo 11 
rock is a commercial grade of ti1anium ore 
by present-day Earth standards-a fan 1ha1 
will be very important as humanity begins 
to use space resources more and more in the 
decadts and cemuries lO come. 

Thtre"s no water in the lunat rocks in 
any form-not liquid. solid. ot even wawr 
of hydra1ion (water chemicall )" combined 
with a1oms in 1he minerals 1ha1 mak(• up 
the 10<k-.). Yet in the Uni\'etst• a\ a whole, 
wa1er is the single mos1 common chC'mirnl 
compound. The Moon. or thl' ma1erial 
which wa~ 10 become 1he l\loon. was 
cvidtn t I y i ntl'nscl y heated l>0111t't imt· 
during or just after its fonna1ion. I"his 
proctss drovC' o ff all the wa1c1 and murh of 
1hc 01hcr substances with relatively low 
boiling point~. 

The dark areas on 1he Moon a rc ba,alt. a 
rock that is common on £a11h. Mat~. 

Mercury. and probably \'enu . The 
brighter areas that make up 1hc 1<•s1 of the 
Moon's surface are a rock that is 1arc on 
Ea1 th: anorthosite (an-OR Tl 1 -o-~itt'). 
This finding wal> a shock. We think no"" 
1hat 1lw anorthosi1e formed during the 
time whtn the Moon mdt<·d a nd 
difftorentiatcd: it consist ~ of till" very 
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lightest materiab in thl' l\ loon which 
floated 10 the 1op a nd frn med a scum. That 
may mean that 1ht Ea1th"i. <>rig inal crust 
was anonhosi tl" too-railwr than the 
g ranit e whid1 makes up today's 
cominents. out of which we dig our 
minernls. and whow migin ha~ btTn a 
major geologic pu11h· fot O\TI a n·nt ur~ . 

The Moon·s n att•r:. ha\'e not been 
forming steadily tluough gt•ologic timt·: 
instead. nearly all o f tht•m fo1 med during a 
period of imenst' meteorite bombardment 
that wa5 ove1 by 1he time the Solar System 
was one billion yt•ars old. II is now 4.6 
billion years o ld. so for morl· 1han 3- 1 2 
billion years. 1lw lll('trnritl' acti ,·i1y has 
been relatively low. But before that ... 
well. tht• cn lirt• surfan· of the Moon­
except where burit•d b) mare la\'a-i~ 

covered by O\T1 lap1>i11g cra1crs 50 mile 
across or biggtr. Each om· formed in a n 
explosion equal tc> l\\'O billio n H i1oshima 
atom bombs. Thc1e 1~ no ~pot on the ~loon 
1ha1 has not unclt-1gom· al least one such 
explosion. 

The ··soil ' ' of the Moon is simply 
smaller rock~; unlike Eanh soils, i1~ 

particles arc link modified by processes 
1hat occur after 1ht·y form. This is one· of 
the biggest giftl> 1hat nature has gi\'cn us 
towards an undcri.tanding of 1he Moon. II 
means 1ha1 each CT<'\'" of astronau1s 
brought back not just a ft•w do1cn rock~ but 
te ns of thousand\ of ""1oc k~ ··. Mo~t oft hem 
were undct I 100 inrh in site, but they 
could be swdied "' wdl as if 1hcy wcrt' ll"rt· 
ton bouldc1J>. E\'nt thl" 1a1t·~t rock types at 
any g ive n la ndin g i. it e would be 
represented in s ue h a huge collection. 

A brand-new kind o f 1 ork. rww1 ~tt·n on 
Eat th . 111·itlw1 igm·m1~. \t•di111l"nta1). nrn 
nw1a111m ph ic ( t lw t h1 et· c l as~i firn lion~ in to 
which all Earth rocks-can be plan·d) O<Tlll'\ 
o n tlw Moon and was discO\'l'rcd by Apollo 
11: ""soi l breccias·· or microbrcccia~ 

(brcrcia rhymes with gttcha). Tht c arc 
""~oil"' panicles welded togl"1ht•1 by 
lllt'tt·ori1l' impacts. 

'a turnl g la s. also pto<luH·d b) 
mt'tl'Ot ite impac1s. i) a majoi cmht1tuen1 
of lhc lunar soil. \\'C

0

\'e llt'\"l' I ~l't'n ~uch 

glass on Earth. II detc1111im·~ 1he 
appea1 anc e of any gi\'cn spot 0111 ht· Moon. 
ancl it i~ what welds togetht1 tht· 'oil 
b1t"C"da~ . A large fraction of tht• ,oil i~ 

min o~c opic perfect sphc1 t"' of g la:.:.. 
appaiently clropkts of rock 111d1t·d by 
impa<h. that frozt while in flight aftt·t 
lx·ing ,p(a,lll·d out of ne,,·I} fm mcd 
na1t1:.. 

rht· cc onomic c££ccti. of Apollo wt·u· 
p10£ound. auo1ding 10 ea,il} arnilablt· )t"t 
\'i1 tuall y unpubliciled '111din b) 
tconomi~t~ 011 1hc effect~ of 'pan· 
\pntcl i ng. A polio wa~ lll'\'l'r ;.i:. nq>t·n~i \'t" a~ 

wa~ hdi1·wd hy most of llW publir (Olli 

cu111•nt )t•ally ~pending or1 di,c·ot lwqu1·, 
a\'t·1ag1·, 2- 1 2 times what wt· 'Pt'llt in a 
}l"<ll on Apollo) but 1ht· n·111111' \\"l'H' 

inHnt·nw. ~pino££ alonl' (Ill'\\" tl·chnolog' 
resuhing as a n accidental by-product of 
space engineering) returns to 1hc economy 
S 14 for C\"ery SI we spend o n space or more 
than a thial ofa 11illio11 dolla" Im tlw 2!'1 
billion total Apollo co~t. A thi1d ol a 
11 i II ion dolla1 hills, pi It-cl up. wou Id 1 t"ac h 
I 10 of tilt' wa) 10 tlw Moon! 



Apollo 11 Reunion 
by Jody Rawley 

On Friday. July 20. 1979 thl' crew of 
Apollo 11 was reunited in Washington 
D.C. The ast1onaut~ met at the 
mithsonian's n ew Ai1 and Space 

building. climaxing the• fe tivities which 
included specia l exhibits and \•ideo-taped 
replays of the· fi1 :.t luna1 landing. The 
museum ·s te le\ i:.iom brought thr origi nal 
,\polio t1;im1ni"i1111 t11\·i,it01,. l'hl' ladd1·r 
dt•,«·n 1 and Ii t 't 'lt'fl ,,·1•1<':r1 1 O:!ili.20 p.111 .. 
1·x:r< t i\' wlw11 ii happ1·111·d 10 \t'al' ago. 

e i l Arm:.trong. R 111l Aldrin. and 
Michael Collim hdd a 111mning pres~ 

confert•nn• in f1ont of till' Smithsonian's 
Apollo 11 lunar landing display. then 
po:.ecl for picture~ in front or thei1 
Columbia co1111Tiand module. At 11 :15. 
they each i.pokc in a public ceremony at the 
mu~e111n':. mall t·n1rn11ce. At the prl':.~ 

< onfert·nc c· Nt·i I Arm,11 ong \1'a' t"ked " Do 
you and vou1c1<'\1' ha1 bo1 any grt•at faith in 
a TC\ i \'(I I or America 'i. in tt'll' \t in .. pace•. and 
do \OU bdit'H' that the1t• will Ix· an L-5 
bt'fo1<· tht· ~t·ar 2.000?" I k an\\1·1·n·d that 

all three looked forward l() a rc·vival or 
national interest in i.pact' with tht• huttle 
program and 1hat he hope:. public imen· t 
does not reach the enthusiai.tic !wights it 
did for Apollo 11. Armsuong explained 
that exploration should maturt• into a 
"rt'spenablc. proki.sional. a nd 1outim·." 
endeavor. and not be a :.pectacular oddity. 
He then said that " 1:>t'rhaps a smaller 
scien1ificresearchspacestation might have: 
more immediate advantages, but an L-5 
definitely should be looked into." 

One ASA official citl·d this ational 
Space Exploration Day as "beginning an 
era, the era when Amcrica mo\'e~ from one 
Columbia to another Columbia," 
referring first lO the Apollo I I command 
module and then to the first Shuttle s lated 
£or launch a nd orbit. The crew of the 
huule Columbia, j ohn Young and 

Robert Crippen. also attended the outdoor 
ceremony and presented Neil Armstrong 
with a model of their spacecraft. 

Brlou•: Armstrong. Aldr111 and Co/1111.1 {left to right) ~hakr '181ul1 111 front of thr 
Sm11hso111a11's Apollo 11 display. (/'holograph by Char/rs Dn•111t'.) 

H 1glit: Neil 1/ rmstrong 1 l1f'nf11/"1 t<mducts a morn111g press 1 011f t'rnu f'. "photo of l11s 
1969 laddn deHf'llt brh111d 111111. ( l'hotograph courtf'S)' of Jody Rawle)'. ) 

Louin right: In tlif' 1 m11111f111d mod11/r Columbia. 1969. Nf'll tlr111.~trong. Mic liar/ 
Colli11.1 and l~d11 • 111 " /Jit::::" 1//d r111 (if'fl to right ). 
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The Big Event 

by Marcia Allen 

In Jul y, BosLon's popu lar Quincy 
Market. wilh its cobblesLOncs and endless 
modern boutiques. paused in its usual hec· 
tic acti,·itics to witness a unique event -

pace Week '79. Focusing on humanity's 
cHons 10 reach out into the univer~e. Space 
Weck was a celebration or the 10th a11ni­
versa11 or Neil Armstro ng' "one sma ll 
s tep." 

pace Weck was also our firsL Big Event! 
For the week-long celebration we plan­

ned a variety o f activities. We schcdulcd 
about 16 spea kers and at leaM as many 
film i. a11d set up a ew Space Program 
inrormation booth as well. The prclimi­
nar)' planning ( to find out who would 
speak on what when); the hectic last min· 
ute rush (to rind a printer at 11 PM Sunday 
nig ht) - all this was for us a real first! By 
the 15th we were bug-eyed with excite­
ment, anticipation - and terror. Was it 
really going 10 happen? 

Jul y 16th came and so did Space Weck. 
Although quite different fro m our first dis­
tant visions, Space Week more than repaid 
o ur effo rts. Our p rograms and aclivitics 
gave us countless opportunities to "get 
out" and see what people really think of 
space - and or us. And more than that. it 
gave us a chance to find out what we could 
do. 

Designing a twenty-hour, three-day 
program at Faneuil Hall thaL would appeal 
to th<• public was our biggest challenge. 
We were fortunate to have man y fine 

speakers offer their services without charge 
and to have more than enough films loaned 
to us. The challenge, however, was to put it 
all LOgether. We did one better; we not only 
had our Faneuil Hall program but had 
eno ugh to spare to put on two special even· 
i ng programs al the Boston Public Library. 

In doing a ll this we discovered many 
new resources that will be valuable to us in 
future programs. For example, we found 
speakers to add to our list about whom we 
knew lilt le or nothing before Space Week. 
One professor from MIT gave such a good 
talk on planetary exploration that most of 
the audience stayed on for a lmost an hour 
to ta lk with him . (You can bet we will 
schedule him again.) Another resource we 
discovered was the Boston Public Library 
- it has a good lec1ure hall and is free. 
With lhis in mind we hope to p lan several 
more programs there for the coming year. 
Also, we hope 10 explore other public 
libraries in the region. 

Our most public acti vit y was our infor· 
mat ion booth at Quincy Market. which we 
ran for m os1 o f Space Week. Our booth was 
devoted 10 the New Space Program and 
was surprising ly ea~y to put together. We 
had handou ts. books. and L-5 material on 
display. and our members were around 10 

talk with people. 
We not only ta lked. but did a lot of lis­

tening; people seemed to welcome the 
o pportunity to talk to us abou1 space. We 
had one eigh1-yl'at -old It' ll 11.s about solar 

Maroa A lien getting some sw1 at the 
mformatwn booth. (No. those aren't 
moon rodu!) 

pow1•1 'all'lli11·, (SPS). A sofl-ll'c hno logiM 
s1opp<'d hy and spent a n hour prail>ing SPS 
to anotl l(' r sof1-1cch. (Although most 
pcopk wnc· posi1ive a bout spacl' utilita· 
tion. wl' did g1• t i.omt negativl' commt·111s: 
om· dclc·lly woman stoppnl. qui<' tl )' 
look1·d owrour table. then said " Bulbhi1!" 
and ~tomp<•d away.) It was good to li.,(('n to 

peopk'i. commems beC'ause wt· di'>< O\'('r<.><I 

~onw thi ng,. Sonw people d idn 't n·ad pa\t 
tht• "Solar Powl'r .. ... a nd told ui. all aho111 
1lwi1 wood-burning sto\'eS. Wt· aho fou nd 
out that '><>llW people ,,·1·1<· not wdl 
infornwd abou t th t' mechanic~ of l>pacc. (11 
didn'1 lwlp tha1 Skyla b fell tlw W('(•k 

hdrn l'.) One man to ld us quitt' 'l'riou ~ l y 

Su111e of the people w ho made it happen: (/efl to righl) Nancy Mari was lhe chief sign-maker; Blaine Atkins, the New England L-5 
president; F.rh Drex ler and Chris Peterson put in time at the booth. 
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tha1 we couldn ' t possibly collect so much 
solar e nergy because we would drain the 
Sun's energy. and it wo uld n o1 be able 10 
rise. 

One little two-sided s hee1 o f paper pro­
vided u s wi1h our greatest success in public 
contac1. Our Space Week Questionnaire 
(almos t a n a ft erthought) turned o ut to be a 
gold mine! It kept o ur booth consta ntly 
surrounded by people and helped to ge1 
people thinking abou1 Space. When they 
finished the questionnaire, they o fte n s1ayed 
10 1a lk with us e111hus ias1ically about space 
utilization and solar power sate llites. The 
questionnaire a lso helped us 10 quantify 
several 1hings: 1he number o f people stop­
ping at our boo1h (we had over 400 co~­
ple1ed). a nd 1he number o f people really m­
terested in cominuing space developmem 
(mos1 peop le didn'1 1hink tha t na tiona l 
prestige was a good reason 10 continue 
space de\'elopmen1. bu1 d id 1hink 1ha t 
f ur1 her explora1io n of 1he solar system was 
\'ery imponam). 

Bui 1ha1's not all our li ttle gold mine 
did. The ques1ionnaire provided us wi1h 
O\'Cra hundred po1e111ial recrui1~-posi1i ve 
pt·ople in our area \\'ho gave us 1heir names 
and addresses! Whal more cou ld you ask 
for? 

By Julv 22nd we were a ll feel ing a bi1 
smug; we \\'ere really preuy pleased wi1h 
ourselves. A[tl'r we got «o>vcry thing p11L 

a\''a}. we ~a• around and 1alked autho1 i1a-
1ively abou1 how we would do Space Week 
'80. (One o f our nwrnbers has a lready 
formed a Space Wet•k '80 Commi11ee.) 

£\en now wcsmilcai how good i1 fd1 to 

do 1hat Big Even t! 

Dr. Peter Glaser( left), the inventor of the solar power satellite, was one of the speakers 
at Faneuil H all. Hert he is with Wayne Jefferson. 
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We thank a ll 1hose who panicipa1ed in 
our p rograms. a nd also those who offered 
10 participate. 

Funher we 1ha nk 1he peo ple at Faneuil 
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Spacefair '79 -
The Impossible Dream Realized 

by Rosemary Shields 

Q111·~1io11 : Ca n a It\' \'"· l'il' I 1·11-nwniht·1 
d1:1p11·r blanl..1·1 ,1 hig < i11· wi1h ,pan· \\"n·I.. 
l''hihih 111 1heir 'Patt• tinll'-and ha\l' a 
n1,11 H·lou~ li111t· doing i1? 

.\11 '>\\'l'I: \'t•'>! 

Wha t Was Done 
F0t Spacd,1ir '79 llw Bm 1o n Chapll"t 

(ex 11,1·d 011 t· ,hihi1..,. I Ill' ... i1n int lud1·d ilw 
111,un l " .~. Pc ht Off t< t'. llll' P111d1·nt ia I 
C1·n1t•t (a !i0- ... 1111 y dow111<>w11 offit 1· a nd 
)hoppi ng 1mnplt-x). llH' Johtt F. Kt·1111nl} 
1-\•dt·ial building. dw B1"1on Puhlic 
Liht<ll). llw rur.~ l 1 11iH·1 ~ i1~ l.ilm.11y.and 
1ht• lhuli11g1on :\tall- rill' latgt''> l l'll< lo ... nl 

mall in llw Ro ... wn a1l"a (;'100.000 p1:oplt­
IM'>' th1011gh it eac h \Ht·k) .. \ ftt·t fi lling tlw 
111.ill ,,·i tlt nd1ihih. Wl"tan a hootl1and1he 
t t''>l tlb wt·11· ... o goo<l 1hat \\'l" p lan 10 lta\C 

booths a1 11// lo<.t1iom in 1lw fulltH'. 
\\\· found th1· ... iit· di1t·< 1m, t·x111·111dy 

coop1·r:t1 iH· attd i11 1t·n ... 1nl. ;111d hm·t• h1•t•11 
im itt·d h:u I.. again fm f111U1 t· t·xhib1r.... In 
fat I. 1lw Po ... 1 Offic t• i11 BcNc>tl <131..ed m 10 
n. tt•nd ilw 1·xhibi1 for a wn·k ht·ca11M' o l tlw 
'>llllng public rc'>pothe. 

Results 
• Invitations 10 provide exhibits and 

programs for a number of civic a nd 
priva te o rganiza tio ns. 

• Over 200 serio usly interes1ed names for 
Rosemary Sh ields at the booth 111 

Burli11gto11 M all. 
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our mailing list. 
• 0\'l'I S300 in con1rib11tion~ H''ulling 

fro m just 20 h ours o r booth siuing (five 
('\'enings a nd two a t urdays). 

• Active cooperation with New England 
L -5. es tab lishing an i mportant 
precedent ro r regional coopera tio n . 

• Ph e n o m e nall y hi g h m o rale and 
1nomen1um in the chapter as we 
discovered h o w errccti ve we could be and 
how much run it was working a~ a tea m . 

Impressive Po ints 
I hl' ll''IXllhl' or 1x·oph· \\ho ( olllll' IOOlll 

hoolh \\,1, O\l'I wlwl111i11gh po,111\l'. •lllll 
thl'\ \\I'll ' hungl\ !rn inlo1111,111on. ~dli11i-: 

'IMll' i, l'"'' and n .. <i1i n g . " ilHl' \\l' \\Tit' 

p1q>.11l·d lrn Jw,1ili1~. llw .1111rn11 11 ol 
puhlic '11pprn 1 '11111nt'd 1h. \\'c• < 11111 ludl· 
1 ha1 I .·!> « Ill < 0 111 pit-id y ll'\'1·1 'I' 1 hi'< 111ll·t11 
dow11hill ,Jid1· o l 'iJ<lll' '11ppot I. J'hj, lll:t\ 
'l'<'lll a 1\'ild nm~1pola1ion '10111 '.W h rn 1i.. ol 
h1101 h dut ~. hut ~ 011 'd haH' 10 11' i 1 '0111,d I 
to 111Hk1 'land wh~ w1· kd 1hi' ''a~ . 

I h1· '' hok 1·1111·1 p1 j,1·-p1q1a1 ini-: 
1·,J11h1i-. wiling th1·111 up. 1111111i11g th1· 
ho111h-1'a' 1·...:hilara1i11g h1·~0111l hdid . It 
j, a gH·at wa) to gl'l a chap11·1 off llw 
g 1 o und. BC"f011· l his proj1·c 1 l\' I' had a'" ong 
C"ommi11mt•n1 10 span·. 1>111 lilll l' w11,1· of 
h1·ing a ream working 1owa1d co111mcm 
obj1·nin·'· Now w1· arl' a ,1·a,rnwd. 

colw~i\'I' < h a plt·r ,,·i1h 1·11oug h p1ojl'c '' in 
111 ind 111 i..l'l 'J> II' \\'Ill I.. i Ilg I c ll \ 1·.11, I II< Oltll'. 

:'\01 onh do \\I' \\'1111.. dlnll\l' h wi-:1·1hc·1. 

11111 '' l' h,1\ 1· ,1 g1t'at 1111u· do111g 11. 

Lessons We Learned 
• O rgani1ing a nd planning a~ a g 1011p. 

wi1h good communirntio n s a mong the 
m<'mbe 1s . is esse111 ia l. 

Space Day Picnic, 
Texas Style 

Hepr111ted f rom The Colo nis t. the 
newslettrr of the L·5 Society of Texas. 

L·!'> I exa!> held its rirst a nnua l Spact· Day 
Picnic in Clear Lake City o n Jul y 22. 
Among 1ht· many things which happl'nl'd 
out among the trees was a Frbbt·t· Fig h1 
\\'hich endl'd with everyont atrncki n g 
13o hby. th(· Boston Barbarian . wilh a ll 
a\'ai labk ammunition. Abo. :,mm· Vt:r} 

irn'H'l'CIH p h otos were takC'n or thl' Ill'\\' L-5 
T1·xa~ p1c~idcnt \\'ho found h imself 
um•xpeCledl) suung in a lla!>h can 
EH'l )On t had such a good tinw that plam 
a11· ,1ht•ad) underway ro1 tlw highligh1 
l'\'Cll t fo1 1980-the sch ool ll'<lth1•r i' goin g 
lo hang llw "Sugarland Kid" (ju nior) horn 
a 1n·1· a nd 1w rrorm a lo ho 1o m y wi1h a 
ba,t·l><1ll ba1. Y'a ll coml'! 
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Above: Last minute preparations at 3:00 AM! L eft: Rick S hields; rig ht: Bill Rudow. 
Below: Some of the displays in Burlington Mall. 

• Emhu!>ia:.m builds exponentia ll y as a 
ch a pter becomes immersed in a <·ommon 
project. 

• Booths wot k wt•ll from man y 
perspectiw~. induding rcedback on 
public: aui wdt· . fund raisi ng. public 
rela tiom. a nd group morale. 

• H andouts an· critical. a nd ca n be u s<'d 
even when no one can sta ff 1he booth. 

\\'1· h;l\1' p1q1:11c·1I a pa<i..l'I 0 11hcrn· 1odo 
(a11d llow 11011o do)\·xhibih. l'hi' i1u ludn 
,;i111pk 1<-111·1,. l:t) C>ll l,, h:111dm11~. co,1 
t·,ti111a ti11i-: , )H·l'h a11d pla1111i11g ,h1·1·1, ( 1111' 

1i11w and <<>\! pla1111i11g ,hn·1, \H'I<" 

dl'\do11nl 11{/1'1 ha\ i11g hn·n 1h1011gh 'Patt• 
\\t'l'I..! ). H \CHI \\011ld lil..1· ,1 <C>fl\ fo1 ~mn 
d1apt1·1. ,i111ph '' 1111· L -:1 ~ll< i1·t). Bo,1m1 
C:hap11·1. l'.0 . Bo' Iii:!. 1•1 11dn11ial Ct·1111·1. 
l~0,1011. .\fa":ll hthl I h . 0~ )!)!). I .1·1 II' i..t1cl\\ 
\Ot111·xp1·1i1·ncn \\llh 11,ini-: i1 "' w1· ca11 
illlplll\l' ih l'll1·11i\1°lll'". 

Space Futures Society 
Celebrates Space Day! 

l'lw ~p.u 1· h11llll'' ~o< ll't~ ( l'hila· 
ddphi.1 ·~ J..:, .allil1.111·1 1ddm11nl ~pa«· 

Day with a p icnic at Pe nnsylvania's 
:'\'1·,ha111i11~ P.11 I.. . "wi111111ing. Ii j,b1·c· 
to"i 11g a ud 'ol le-~ ha II ,,·t·11· 1h1·111 tli-r ot llw 
da\· ;i, "lllH' o) 0 111 llll'lll hl' l'hip llH'I llJ 

< dd11 :1 It' p:l\t 'II< <l'"t' ' i 11 ' Pa Cl· a nd plan 
Im ltt1111l' <Jill ' ' · l'lll' pi1~11· d1· 1ni,1ant1• o l 
our celebration \\'a\ an icl' cream cake (see 
co,·er) deco1atC'd w ith a m odel of the lunat 
lander (acqui 1t•d and asse m b led b)'member 
Donna \ ';111 J. \0011 .1fw1 1111' pholo~raph of 

llw c.tl..l· ''"' 1.11..1·11. till' h1111g1~ 111oh 
dl ·\11111c·d 1h1· ic l' C ll".11111<1!..1-. ll·,1\ ing i1 onl) 
a ddit io11' 111t·111111 ~ of a ha pp~ 1i111l'. 
Coigc·d a nd ha pp\. 1111' pi< 11i11·" dq1:111t'd 
101 1lwi1 11·,p1·1 Ii \I' ho1111·~. \'()\\°i ng 10 
lfl llli1111t· IO \\'Oii.. lot 'fla(l'. 

by Chuck Divine 

Tlif' S/)(1('(' F11t11res Suciety "' tlll'il S/>a1 e 
D"Y p1m11. (/~/iotu b)' Charles D1Ptllf'. ) 
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I What do these people have in common? 

CAROLYN BARBARA TIMOTHY 
KRAFFT HENSON TOM HUBBARD RICHARD LEARY PETER 

VAJK EHR IC KE HEPPENHEIMER JOHNSON 

... THEY WANT TO LIVE, WORK, AND PLAY ... 

Join Them .. . 

In a documentary . .. 

IN SPACE! 

1-\ VOID 
)-IOJ'J\E 

- About 
SPACE 

INDUSTRIALIZATION 

AND 

SETTLEMENT. 

"Couldn't have been better timed. While the nation suffers ••• 
A VOID HOME explores a new source of energy- Solar Power Satellites. " 

- Curt Bormann , L.A. TIMES 

"(Our) feeling is that it is technically well done ••• 
would appeal to high school students and adult laymen." 

- Brenda Miranda , (Gerard O'Neill) Princeton Univ. 

"The best show on the subject I ' ve ever seen." 

27 
min. 

"An excellent program, my students will love it." 
- Museum and educational professionals . 

Videocassette: Rental (2 wk) --- $55.00 [+$20 Deposit] ~ 
~~ (Beta ,VHS, UMatic) Purchase $99.95 ~er~ 

.-----_ "--------------... " " price Includes written ,o"-0 
'!'..(/) • • ~ h_• A. ,,...'f> t . t f [ <"' o· ((~ ~v. 0'" 0-... 0 ranscnp s o interviews, Worth $10/ sep.] 

~ . .f 0 ~ 0 -o0 ~ ,.._ 04' # ~ 
~ .;J 0 ~ ~ q,~ {ff./ ~ ~ ·:$" '!'., ,o ... ~ {:'q, ~ v:-0 0 Q ~... ~ 0<:'0) l~ 

o<:-~o .J.o._ ~ o(:' /> o ol/J ~< tf' 
~v r 0 l/j l> l/j q; 

40 ~ ~o ~ {I)" q,. ~<:- ~<:-".o~ -o<o 
~ o ~ ~+ .._o ~OJ / ~ , ~ h. 

o~ :£.. 0 ..i0 ' 0 0~ o0 0 o"" -"v ~ o ~ '!'..~ ~0 ~< o~ ,o .J o~ . '° 'f>~ o' ~0 ~< ~o (:' 0 '° ~ 

Another MULT,IPLANE8 Production from 

The BIG @ 
The small . SERAD/Q 
The ~edlum P.O. Box 77821 s .... 

Tomorrow. .. L.A. , CA. 90007 
tel. [213) 666 ... 6874 

I 
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The Truth About the Skylab Crew 
''Revolt'' 

by B.]. Bluth, Ph.D. 

Rebellious Astronauts! How remarka­
ble. and even romantic, to £ind a revoh a t 
the heano£the NASA Space Program! And 
it seems Henry S.F. Cooper, Jr .. in A House 
in Space, succumbed to the temprntion. 
The record needs to be set straigh1. 

Cooper stans the "Skylab rebellion" 
theme early. by saying that one of the most 
important resuhsof the Skylab experiment 
was that "some of the astronauts would 
rebel.'. At the encl of the sixth week in 

... Cooper notes men ... evi­
dencing a "blend of ridicule, 
exasperation, and plain hostil­
ity" that was notably unusual 
for astronauts. 

space, the third Skylab crew compo ed of 
Commander Gerald M. Carr. cience Pilot 
Edward G. Gibson. and pilot. William R. 
Pogue, took a day off. This action, accord­
ing to Cooper. was preceded by days and 
days o r bitching. complaining. grum­
bling, griping, and impatience about 
nearly everything in the Skylab. Ground 
Control, he says. 

wondered whether there was any­
thing in the strange alchemy of space 
that had changed their characters. 
They were unaccountably irritable, 
even when they were getting dressed 
in the morning. They complained 
that there weren ·t enough changes or 
clothes ... they bitched that the bun­
dles had been packed too tightly. 
Then they grumbled that they didn't 
have a great enough variety or 
clothes. 

The "complaints" go on as Cooper notes 
men "blowing up" over velcro that didn't 
stick, and pockets that were too small, evi­
dencing a ''blend of ridicule, exasperation, 
and plain hostility" that was notably unus­
ual for astronauts. T his "testi ness" culmi­
nated at the end of the sixth week in what 
Cooper ca lls a " memorable bitch" where 
Carr made a ''son of declaration of inde­
pendence to the ground" followed by the 
complete crew taking the whole day off-

12 

Shortly before the end of the Skylab mission, c1entist-Astronaut Edward C. Gibson 
climbed out of the hatchway to begin the crew's/ma{ extrn-vehicular activity. From above 
the obscuring atmosphere of the Earth. the altronauts got a unique opportunity to 
observe Comet Kolioutek. 

the revolt. 
One thing Cooper £ails to mention is 

M487. the " Habitability Experiment." All 
the crews went up to the kylab equipped 
with an elaborate check list of some 180 
items that they were to evaluate and make 
descriptive comments about. "especially 
£or items considered only adequate or less 
tha n adequate.'' Not only were they to £ill 
out the checklists. they were also asked to 
voice-record sponta11eous comments when 
the situation arose as these were considered 
an "excellent source of data since they 
would probably be the result of some 
onboard discovery." The whole point of 
M487 was to have complete written, audio, 
and filmed records about the habitability 
of the design of the crew quarters and work 
areas in zero gravity conditions so future 
space stations could be designed more effec­
tively and more comfortably. Many of the 
comments tha1 Cooper dubs spontaneous 
"gripes," "grumbling," "complaints.'' 
and "bitching," t•tc. arc actually responses 
to the items on the M487 Checklist, and the 
third crew members were no1 the only ones 
to be critical. 

To give you some idea or 1he extensive­
ness or the experiment, some of the check­
list 's 180 items are as follows: 

Architecture: 
Companment Arrangements 
Color cheme 
Floor Design 
Light Baffles 
Windows 

Communications 
Envi1onment: 

T empera LU re 
Noise 
Humidity 

Food Management: 
Beverage Dispensers 
Food Cans 
Wardroom Table 
Water Gun 

Garments 
Comfort/ Fi 1 
Warm th 
Don/ Doff Ease 

Housekeeping 
Cleanup Procedures 
Trash Collection 
Unanticipated Problems 
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Utensil Wipes 
Locomo tion 
Mafotenance 
Manua l Dexterity 
Mobility/ Restra ints 

Equipment Restraints 
Shoe Cleats 
Handholds 
Sleep Restrai nts 

Off-Duty Acti\lity 
Personal Hygiene 
T ool ln\lentory 
It was the spirit and intent oflhi s experi­

ment to identify and describe as many prob­
lems as possible, when they arose, on the 
assumption that the men would forget 
many of the derails once they re turned to 
Earth. 

lL is true that Carr, Gibson, and Pogue 
took a day off, but the term " revolt" is not 
the only inte rpre tatio n possible, and with 
Lhe M487 to defuse much of the supposed 
" rebellious" auitude o f the crew, the pic­
ture l ook~ quite different. 

The situatio n wns o ne· of frustration for 
the crew. Contradinoq commands had 
been g iven to the crew before launch and 
once they \\'('IC up in . k) lab. Carr had be('n 
told by William C. Schneider. Director of 
the kylab P1 ogram. that hi~ crew was to go 
at a slowe1 pace than the· pre·, iou two 
crew. Howe, c·r . Ground Con11ol was busy 
adding new cxpnimcn t~ 10 the sched11k 
which resulted in putting the crew under a 
lot of pressure. According 10 Carr's s tate­
ment Lo the ground: 

We'd a ll kind of hoped before the 
mission. and everybody got the mes­
sage. 1ha 1 we did no t plan to operate 
at the second crew's pace ... We're 
beginning to get just little hints and 
indications that we're gelling into a 
time bind-that it's got people reall y 
worried down there. People arc ask· 
ing about experiments. and the med­
ics arc asking a bo ut exercise ... I 
imagine you guys are probably 
caught right smack in the middle or 
it. 

Carr wanted to know where things 
stood, what needed 10 be done to catch up, 
and " What can we do that's reasonable?" 
He wanted to be in on the conversa tion. 
Instead of being labeled a "diatribe" and a 
" declaration o f independence" this s tand 
on Carr's pan ca n be seen as a "hold " until 
things could be straightened ou t and the 
confli cting instructions resolved.Carr him­
self saw that as Commander, and in a posi­
tion to directly observe the e ffects on him­
seH and his c rew, it was up 10 him 10 call 
the slow down. Soon after Commander 
('.arr rcqucstt'd that Mis~ ion Control work 
out the co111radinions, " 1h1· third crew's 
performance soon imprO\ICd." 

A Question of Semantics? 

Comments by Henry S.F. Cooper, Jr. 

Dr. Bluth is correct in poi nting 
o ut that many of the astro naub· 
pithier commems about life and 
conditions insid<' Skylab came in 
response lO lis ts of questions they 
had to an!>wer for the so-rnllcd 
" H abitability Experiment." i\1487. 
l\lany did no t. She is wrong in saying 
I made no mention o r the experiment 
in A House in Space; I describe it on 
pp. 39 and 40, Bamam edition. 
Discussing living conditions in 
space, e\len a t the ground's request. 
is still a legitimate expression o r the 
astronauts' feelings. and I fail LO Sl'<' 
how it detracts from thegenuinenes!> 
of the third crew's i1ri ta tion. I 
ccnainl )• don't sec how the M487 
"defuses" Commandt'r Gerald M. 
Carr's word:. with l\li"io11 C:on11ol. 
which prl'ct'dl'd tlw il\ll01iau1,· 
taking a <la) oH-e:.pcciall) m. he 
also questions the g1o und 
comrollers· moti\'es and :.ugge' t~ 

that some or the extra wo1 kload 
might be caused by "pcopll· rnming 
out of the woodwork wi1h 1ww 
thing to be donr ... No ont• Jt 1lw 
ti me regardl'd C~ll I\ \\'OHi\ <I\ a 
fireside chat. 

I think Dr. Bluth 111i ~unde1 !>tancb 

my use of the phra:.t• "strange 
alchem) o f space. which I 
introduce early in 1lw book (p. 10) 
onl y 10 knock it down la1t·r m y:.df. It 
was appropriate there bt'ca u:.c· <II tht· 
beginning it was a question in 1he 
minds of many people at the Space 
C.cnter who were baffll'd and 
concerned by thr irritation of tht• 
third crew. I then go on 10 
demonstrate a t con:.idt· rnblt' kngth 
how the cn·w\ p1obkm~ and 
annoyance in fact an• dut• to 
O\'erprogramming b) tlw ground 
and comradictor) command\-a 
situa tion Dr. Bluth pr<·~ent:. a' 
though she just di!>CO\eted ii. The 
fact tha t these problem~ originalt'(I 
on the ground is no t a good 
argument ro. the <1'1trom1ul\ bl'ing 

In lig ht of M487 and contradic1ory work 
expectations, Cooper's re\lolt dissol\ICS 
along with the mis t of the "strange 
alchemy or space." leaving us aga in 10 
marve l e\len more a t the fact o f pl·ople\ 
capability for work and survi\lal in spa<t'. 

any le~'> angry at k\lission Control. 
Therr b a lways a tendency LO phi) 
down the intensity of an e\'en1 
afterwards. but I do not think th<it 
Dr. Bluth has succeeded in 
:.moothing 0\'('r this one. 

Response or B.J. Bluth 

The point to be made abou 1 1h1· 
Third Skylab Crew is that there i:. no 
evidence they "revolted." A "revolt" 
implies a rejection o r the legitimate 
authority. It is a protest which 
refu ses lO acct•pt 1he obLigation and 
duty w obey. and substitllles somt· 
01he1 authorit)·-thus a declaration 
of indt'pendt'nce. 

To suggest tha t peoplt' 1raint•d in. 
and a pa11 of the military. as 
Commander Carr and Pilo t Pogue 
11•c·1c. "revolted" is a eriom 
innul'ndo. both to thl' pcopk 
invoht•d and for tho~t· planning 
f11111rc· span· missions. and such 
in1ima1iono; ca n have man) 
1111<1n1icipa1ed consequl'nces. 
Thu~. it makes a big difference if 

1011 impl} 1ha1 the astronaut:.' 
·w iping" and irritability 11'C1C' all 
'ignals 1ha1 fo1ehoded a climactic 
n·1oh.m if)Oll ,<I) that (a)a 101 ofdw 
apparent "griping" was a p lanned 
response LO the M487. (b) a lot or 
f11l',1ra1ion wa;, in rcspolbl' 10 
impo~;,ihlt• and co n1radi c-10 1y 
commands. and (c) Commandt'r 
C:a11 t'Xt'rci:.ed hi s ll'gi 1ima1e 
a111h01i1 y 10 ~olve the prohkm. The 
t'l'l'lll wa~ intt n\t'. 8111 ,,·al> ita rc1·oh ? 
I 1hinJ.. not. 
P.S. A H ouse In Space is well worth 
reading. 

The American 1-l efltage 
Dirt1011a ry de/mes ··rel1olt" 1101 
011/y a .t "a11 11/Jrising agn111st stnte 
authority" but also as "an~ act of 
protest or re1ert1011 ... Attempts to 
dr/111e the troubles aboard kylab as 
rel'olt or 11<>11-rn1olt might end up as 
JllH n q11est1011 of semantics. - ]A 

8.). Bluth is an Associate Professor of 
Soriology nt Cnli/omia State University. 
Northridge, CA 91330. She co11ducted a 
symposium on the industrializntion and 
settlemen t of s pace June 25th through 
August 3rd. 
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computing magazine 
is now the newest! 

Recre:llional Computing tak..:s you inro 1h..: future or home. sd1ool and IK'rson:.il l'Olll­

puting. Origirwl arrkkc;. fil'tion and so ftware. Stre t l'lll'~ your mind whik you have run 
with your 1..·0111pu tcr. 
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NEWS BRIEFS 
The Salyut-6 space station crew , commander Vladimir Lyakhov and 

flight engineer Valeriy Ryumin returned to Earth at 15 : 30 Moscow time 
Sunday , August 19 after a record- breaking 175 days in orbit . 

A TASS special correspondent asked the two cosmonauts , "What 
were your most memorable moments upon landing? " 

"My first impression ," replied Lyakhov , "was the odors of the 
steppe when I opened the hatch ." 

When the cosmonauts arrived at Baykonur they were handed bouquets 
of gladiolis . The cosmonauts couldn ' t hold them long , admitting they 
felt " heavy as sheaves of wheat ." However , Soviet doctors r eport 
Lyakhov and Ryumin were in the best condition of any returning cosmon­
auts . The two walked around and even took a short swim their first day 
back on Earth . 

They didn ' t sleep well the first night , however , because even the 
softest bed felt like a rock after months of weightlessness ! 

July 3 the United Nations Outer Space Committe unanimously report­
ed out an " agreement governing t he activities o f States on the Moon or 
other celestial bodies ." The General Assembly will vote on it in mid­
September . It is expected to pass by a heavy majority . 

Although the entire U. S . delegation to the U. N. SP.ace Committee 
supports the treaty , NASA Ames Chief Counsel J . Henry Glazer opposes 
the treaty because it regulates trajectories to the Moon as well as 
the Moon and all other cel estial bodi es. Glazer supports a lasseiz­
faire approach to all shippi ng of goods and passengers in space . 

" It's an issue of human rights . " 
Former chief U. S . negoti ator on deep seabed issues Leigh Ratiner 

warns the treaty will effectively ban private enterprise using e xtra­
terrestrial materials . Neil Hosenball , NASA General Counsel , counters 
that by stretching the treaty ' s language it will be possible for pri­
vate companies to operate in space. Retorts Glazer , " There ' s no such 
thing as a treaty that doesn ' t mean what i t say s !" 

Sept . 10 Dr . Glazer will detail his objections to the new moon 
treaty at a meeting of the Bay Area L- 5 Chapter . For more information 
call (415) 223- 2463 . 

Congress chopped $1 . 5 million from the Department of Energy bud­
get for solar power sate l lites . The final budget is still considerabl y 
higher than last year ' s , however , including $5.5 million for R&D and 
$0 . 5 million for equipment purchase. 

Russian cosmonauts Lyakhov and Ryumin instal led a 10 meter 
ra9io telescope on the aft area of their Salyut- 6 space station. 
The antenna was delivered by a Progress 7 transport rocket . It 
has been used to survey parts of the Milky Way as well as the Sun 
and Earth . 

When used to observe the Earth it returns data on humidity and 
surface water content . Observers also point out that it should be 
able to detect the wake of submarines even when deepl y submerged, 
possibly allowing the Soviet mi l itary to make a first strike against 
U. S . subs . 

Job opening : Princ eton Prof . G. K. O ' Neill is looking for 
someone with a B. S . or M. A. in physics or elec trical engineering , 
recent graduate, with one or two years experience in d i screte com­
ponent electrical circuitry design , to work with Bill Snow on the 
mass driver project . Send your resume to Laura Ha gopian , Dept . 
of Physics, Jadwin Hall , Box 708 , Princeton , NJ 08544 . 
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The space shuttle orbiter Columbia 

Space Shuttle Update 
A A has named the remaining rour 

Shuule Orbiters aher oceangoing vessels 
u~cd in world exploration and disco\'er) . 
Orbiter 102. scheduled 10 be launched i1110 
Earth orbit late this year or early next is 
named Columbia. The other orbiters arc: 
099-Challenger, 103-Discovcry, 10'1 -
Atlantis. The rirst orbi ter constructed (IO I) 
was named Enterprise in 1976 aher the 
flagship in the popular tele\•ision ~eries 
.. S iar Trek.·· 

Columbia arri\'ed at Kennedy Space 
Center March 24 th on top or the 7'17 shuttle 
carrier aircraft. Lt1tl'r this year Columbia 
will be mated with the ruel tanks and made 
ready for launch. 

The Enterprise has completed a nine 
month long ground vibration te ting 
program at Marshall Space Flight Center 
in Alabama. All the shu11le elements-the 
orbiter, externa l tank and solid rocket 
boosters were assembled and put through 
conditions matching those during various 
phases or actual flighc. The tests showed 
that the Shuule will withstand the 
\ibra1ion forces it wi ll encoum er duri ng 
powered flight into Earth orbit. 

The Enterprise was flown to Kennedy 
Space Center and assembled with tht' 
externa l wnk and solid r0<·ke t boosters in 
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the giam Vehicle A~sembly Building and 
moved to the launch pad. This cleared the 
way for the launch or its si ter hip. the 
Columbia. by making certain the shuule 
elements are compa tibl e with the 
spaceport's assembly and launch facilities 
and ground support equipment and 
by providing ror training o r space center 
personnel. 

Two early-conr1gura1ion , pacclab 
pallets ha\'e been delivered to the Kennedy 
Space Center. One of the pallets will be 
used on the Space Transportation Sy~1cm 
(STS)-2 mission and 1he other is tentativdy 
planned for ST S-9. Delivery or tht• 

pacelab module is planned for April 1980. 
NASA is cuiren tly working toward a 

launch opportuni ty between i\larch and 
June or 1980. ' 0 exact launch dall' has 
been named. NASA is current!) asses!iing 
manufacturing and tes ting progress in an 
anempt to rdine a launch date. 

.. We are at a fork in the road. One ~ign 
post says: Surface-cutback. -.wgnate. 
lca\'C whatC\'Cr spaceacti\•ity therl' i~ 10 the 
military. The other ays: Space-explore. 
develop. stimulate. industrialiLC· ... - Hugh 
Dow ns, president, National Space 
Institute. 

Our thanks to Robnt Dotson for 
co11tribut111g 111format1on and locatmg 
photographs. 

New Sh utt le Patch-Tiu: of/1cial 111s1gnia 
for the first Space huttle orbital flight test 
was recently issued. Crewmen for the 
Columbia (orbiter 102) will be Astronauts 
j ohn 11'. Young (commander) and Robert 
L. Crippen (/Jilot). 
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'i\.n~nou:n:c.ements: 
. . 

Errata 
We would like to apologize to Theo 

Pirard for n eglecting to credi1 his 
conlribution of the photograph o f the 
Guyana Space Center in the June L-5 
Ntws. T he photograph appeared in the 
art icle ent i tied .. Ariane Ahead o f 
Schedule"' by Randy Clamons. T he map 
serving as background for the pho10. a lso 
not credited. was counesy of ESA. 

Habitat 2000 
Dimensions 
in Space 

This is the tide of a new adult educat ion 
class to be presented at the Buffalo 
Museum of Science in cooperation with 
the Niagara Frontier L -5 Chapter. 

The purpose of the class is a 1riving to 
understand human activit ies in space. 
Who were the people who struggled 10 
tum the dreams into reality? What were the 
critical events and decisio ns that shaped 
the course o f the s truggle? Wha1 is 
happenin g 1oday-from planc1ar y 
exploralion, Landsat and the Earth 
resources programs to Shuule and 
Spacelab? In what direction will we go 
tomorrow-to solar power satellites, large 
space habitats, mining of the Moon a nd 
asteroids a nd manufacturing in pace? 

The class will use lectures. fi lms. lide 
programs and discussions to explore this 
complex field. It wi ll closely examine the 
structure of 1he U.S. and international 
space programs, look behind the headlines 
at the polilics of space and a t such topics as 
space law, the militarization of space and 
the role of free enterprise. 

T he text will be .. The High Frontier .. by 
Or. Gerard K. O'Neill. T eaching the class 
will be Elissa Sist i Wynn, Michael Cooper 
and J im C.Onyngham. 

Elissa isti Wynn has been a space 
enthusiast since Spumik. A member of the 
L-5 Society and National Space Institute. 
she is founder and present co-cha irman of 
the Niagara Frontier L-5 Society. a 
museum affi liate club. 

Michael Cooper has a bachelors degree 
in aerospace engi neering and a masters in 
engi neering science. He is an engineer a t 
Bell Aerospace, a member of the American 
Institute of Aeronautics and Astronautics 
and co-chairman of 1he Niagara Frontier 
L ·5 Socie ty. 

Jim Con yngham is a computer scientist 
at Calspan , a local aerospace firm. He is an 
officer of the Niagara Fron1icr L·5 Society, 
a member of the lnsti1utc of Elec trica l and 
Electronic Eng ineers and active in the 
Association for Computi ng Machinery. 

The class will be held on Wednesday 
e"enings. 7:30-9:30 PM fro m eptem ber 12 
through No"ember 7. 1979 (nine sessions). 
For more information on the class or £or L · 
5 members wishing to start a similar class 
in their area, con1aet: T he Niagara 
Frontier L-5. c/ o Elissa Wynn, 40 Kings 
Trail, Williamsville. NY 1122 1. 

Innovative 
Concepts Sought 
for Solar Cells 

DOE has begu n a rt•st'arch program 10 

find new methods of convening the Sun 's 
Pnergy in to elecrririry 11~ing photovoltaic, 
or "solar·· cells. 

The program. wrmed the lnno\'ati,·e 
C.Oncepts Progrdm, will be coordinated by 
rhe Department"s Solar Energ) Research 
Insti tute in Go lden , Colo. To participate 
in the program , rt•st·iu chersare being asked 
to submit " lem:rs of interest" to SERI by 
February 15. 1979. 

P resent p la n :. ca ll for s imilar 
solic itations twin · yt-a rly. With a major 
goal or developi ng low-cost pho tovoltaics. 
the research and de\'e lopmem areas 
include new high-risk photovoltaic 
con version concepts; cell structures and 
geometrics: materials; junctio n formation 
techniques; fabrication processes; and 
material deposi tion methods. 

T he primary ta rgets of 1he program 
include universities. small businesses and 
private investors. rna1111 of whom often find 
it difficult to obtain £undi11g for their 
high-risk ideas. Initial comracts are 
expected to be for one year. Those projeCLs 
that demonstrate :.uffic ient pOlential will 
be co n s id e r e d fo r r e n e wa l or 
incorporation into previously established 
act ivities in DOE'., photovo ltaic program. 

RequesLS fo r further informatio n and 
the solici ta tion document should be 
submiued in writing 10: Solar Energy 
Research Institute, Aun : Roger Ganger, 
Contracts Branch, 1536 Cole Boulevard, 
Go lden , CO., 80401 

Rooftop "Earth 
Stations" Wanted 

A group or amateur astronomers at and 
around Rensselaer Polytechnic lnstin11e of 
Troy. NY. is current ly designing a 12'' dia. 
Amateur Space Telescope for release into 
01 bi1 hy the space shuule. We are intcH's1ed 
in corresponding with people who own. or 
plan 10 build. rooftop "Earth sta tions·· that 
arc capable of recei,·ing picwres from 
weather 'l<llc lli1cs. talions in the :.oullwrn 
l 'S and in foreign coumries would Ix· or 
particular interest. 

We are a l~o interested in corrt'l>ponding 
wi1h 01her:. who plan to use tlw Spac(' 
T ran:.por1a1ion ystem and who mighr IX' 
i11l('res1ed in forming an orga11i1.ation for 
non-professional builders of Gateway spe­
cial experimenis. satellites. Earth s1a1iom. 
CIC. 

Pkase addre s leuers to: J esse Eicht'nlaub. 
100 9th tr('('t. Troy. 1Y 121 80. 

. . . .· . . 

· Letters. 
0 

;. • ~ .: :· ~ . . . . ,. 

Thne is another method of using 'Pa(e 
solar electric power that man} or m nla\ 
no t have considered. Although as memlwr~ 
of tht• L·5 . ociety we fervently bdit'\'<' in 
the conn·pt of space o lar power a nd tht· 
SP . . man} people in thi)> country fee l 1ha1 
the co11cep1 is a liule (if you wil I exws<· t ht' 
pun) far out. Many of these pt·opl<' wou ld, 
howe"er, be much more accepting of 
ground-based. con"en1io nal, solar-fired 
power plantl>. The e p lants ha\'t' an 
o b\'ious drawback in that the Sun dot:l> nor 
shine at n ight: even so. there wi II probabl} 
be experimenta l pla m s bui lt in the near 
future. 

I lowe\fcr. we can help this problem 
associated with ground-based solar energy: 
we can make the Sun shinea1 night. too. If 
two o r morl' largt' mirrors arc· orbi1ed in 
geosynchronous orbi t. sunligh1 <"O uld b<' 
rdkcwd 10 o ne or more exis ting ground· 
based \Olar power plants. Thi~ " 'ould pro· 
' ·ide for the illumination of tll(' planes at 
n ight and thus continuous power genera· 
t ion (elimina ting the need of expensive 
a nd inefficient power s1oragt• mtthods). 
This idea ha:. a number of points in ii\ 
favor: ( I) mirrors ca n be put in or bit mud1 
more dr t'a ply 1han. say. solar cell s (<1,,11111· 

ing a ll materia ls upshipped frorn Earth­
they s imply weigh less), (2) the beam is 
sunlight at approximately one sun in 
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intensi ty (no sig nifi ranr <·n vironmenta l 
da mage is like ly 10 occur from sunligh t a t 
a n in tensity of o ne sun ). (3) the bt•am could 
no t be considered a weapon by a ny na rion. 
(4) the power gencra rion sys rem is less su b­
ject to military a ttack (rhe power grncrat­
ing s ta t ion is not a t the mirror a nd could 
still fun ction during the day witho ut rlw 
mirror- a lso mirrors a rc less subjt'ct to 
da mage than fragi It' microwa,·e gencrawrs 
or las1·r ru hcs). (!;) ;m<l la:. t bu t no r least. 
this systt·m prov i dt·~ fo1 a phased buildup 
to the SPS. 

The va lue or a p hased buil du p in such a 
project as th t· SPS concqH is o lH·ious. if 
onl' looks at ir from tlw stand point of tlw 
taxpayt'I'. (Wha t would the averag<' tax­
payC' r ~a> if you asked hi m for a fC'w 
h undred billio n to bu ild powersa1s?) 
Ho wever.the cost of t'x pa nding th t'11 ex1st­

i11g sola r power p la nts hy adding la rge 
space mirrors would be sma ll in com pari­
son to rhc cost o f th!' SPS !>Y tem. and it 
wou ld be rda ri vely 1·asy to get the g0\'(' 1'11 -

mc·nt and N ASA to buy it . T lwn. wht·n 
peoplt• begin to acrcpt the concept of 
power from space as practical and econ o m· 
ica I. the id<·a of the SPS ca n he pul forwa rd 
as the practical and degam energy ~m1 rn• it 
IS. 

St1·1•r•11 IJ . I ltimm 
Clf'a l' 1-akr• Cit)' · T t•xa.1 

Tht'I'<' are se11era l /1rnbl1'111s of lhe space 
mirror for Earth solar /wwa ("so/ares") 

conre/Jt Ih a! art' 110/ shared b)' SPS. 
Thf' dis// of t /11• S1111 is wi<fr and ifs lighl 

i11coht'r<'11/. This 1111•a1is //mt 11t g1•os)11u·h­

ro11011.1 a/11t11de tht' mi11i11111111 .1hf' /,pam 
wo11/d Ul' enormous. For t his r<'aso11 t ht' 

.10forl's dt'sign calls for low orbit rf'flecl01'.1. 

Rut this 111N111.1 011/y d11w111111d dus/I light­

ing of /JOwn /J /1111 t.1-th i11gs will b1•dar/I 11s 

l'l't'Y i11 tht' middlf' of t lw 111gh1. I .ow orbit 

~ystf'lns also 111ea11 t h f' 111i11i11111111 .~)'Stt'm 

she will rl'q11ire 111a11y 1111rrors. 

Solares wi ll cost lr.u than an SPS wstr111. 

Bui it will Pf'Yfor111 far mort' poorly. Nt'11n­

tht'le.1s. the cost 11s. /)erfor111a11ce t radroffs 

ma)' b<' .111ffi< it'n t/y fm •orabli' for so/arPs to 

bt•comt' a firs/ stf'/J l rm•ard s/1acf' w/ar 

/1own. - CI I 

Steven Lubar 's leu er (Ap ril L-5 News). 
in which he c riticizes the Society for 
becoming "a cheering section for a coup le 

·of big corpora Lions . . . Boeing and 
Grumman," intrigues me. H e is d early 
more interested in means than in ends- a 
variant o n the e thical-over-p ragmatic 
position . 

What Lubar wants is " to change Lhe 
future course of technology". Since the two 
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quotes a re pa rt of the same sentence. he 
assumes tha t " change" will shift " big 
corpora tio ns" out of space industries. 
While I appreciaw the sma ll -is-beautiful 
sentiment, I do no t sec a necessary 
connection between the afo rementioned 
change and sh ift . Space exploration and 
indu s tri a li za ti o n. n o mauer wh a t 
technology is used to carry them o ut. is a 
large-sca le enterprise which requires 
large-sca le m a nufa cturing (a nd h igh 

1echno logy). 
While "big corporations" may no t in 

fac t be the best way to get into space, a" b ig 

some1hing" wi II be the best way and on/)' a 
"big something". It is sea l(' which is 
impon a nt he re. not fo rm. Also rc:member 
tha t any decision to shifl corpora tions o ut 
of space indus tries wi 11 be made by the 
government and is thus a political, no t 
techno logical. dccision. ( Ig no re Karl Ma rx 
and Adam mith : if po liticians make a 
decision. it 's a politica l decision .) 

Howard Bl'atma11 
New Lo11do11. Co11 11. 

I wish to address the subject brought up 
by Steven Lu bar in his leuer of April 1979. 
He s ta tes: " The goal is still impon ant. but 
Lhe means have changed." By wha t ever 
means does Steven imagine tha t o ur goal 
will be accomplished? Who else will put 
Colony O ne up the re? Congress? The 
Russians? o r maybe The Ayat0llah? If you 
think tha t those who are left with 
practically no technological muscle can 
do it, then you have a very romantic and 
very foo lish idea of reality. Steven seems to 
lack grasp of the fundam ental necessities 
o r our positio n. We a re bala nced o n the 
point o f a very sharp swo rd: off to o ne side 
is techno log ical revis ionism and to the 
o ther side is Three Mile Island. Although 
corporate control may no t be the idea l 
means. we seem to need somC' son o f 
symbiosis. Besides, a fte r the goal 1s 
established. events may roll unheeded. 

Keith Ku hn 
Lewistown, PA 

A problem with colon y archilecture that 
has occurred to me is Lha t in a sha rply 
curved space, you could hear a ll o f your 
neighbor's stereos. Ro bert Heinlein might 
no t apprecia te m e playing Jimi Hendrix 
and Led Zeppelin a t the level at which I 
like hearing them . Sound insulation is a 
problem tha t can be solved, but it should 
have some a uention paid to it. In the 21 st 
Cen tury, la rge colony sizes will hopefull y 
reduce this problem . 

Michael C. Emmert 
San Antonio, TX 

Our Socie ty. a nd especia lly the L-5 News 
has the po temia l for enlightening a la rge 
block of future decision -makers, vo ters 
and lc:aders of the world in which space 
explora tion and exploita tio n will trul y 
begin . Now is the time to 1a ke this 
unabashed emhusiasm a nd imbue it with 
the understanding absolute ly vita l w 
ma king realis tic decis ions. H ow much 
more quickl y cou ld our Socit' ty's goa ls bt' 

accomplished if its members could sce fo r 
themselves the ludicrousness of trusting a 
few governmentoffic ia ls to decide wha1 ge1s 
f uncled and by ho w much . when these same 
offi c ia ls think a light-year is a unit of time, 
and don ' t have the foggiest no t ion of wha 1 
kept Skyla b in orbit. much less how it got 
there and why it came down? Who beuer 10 
turn the imposters o ut than concerned. 
in form ed vote rs? 

I wo uld hope that my fe llow members 
are of a caliber 1ha1 even a p ipc-fiucr 
wou ld wa nt 10 undersiancl what L-5 is. 
where it is. how he go t there. a nd wh y it is 
important. 

j ohn B. Charles 

L t'x i ng tn n. K Y 

I am involved in a year long M ud\' investi­
ga ting our n ilum•s n·, 110nsl·~ to the pho10-
i:,'TI1ph' of plam·1 Earth ra km hy tht· Apollo 
as1rona u1son 1hci r way to tlw Moon. I wish 
tO know the wa}'~ in wh ich va riou~groups 

within our culture intcrprC'ted thC'se pho tos. 
I wou ld lik<' to know who us<"d tlwm and 
wha t messages th1·y a ttached to 1 he photo­
graphs. 

CurTenll> I am gathering materia l:. in 
which th<' pho tographs hav<' aprx·an·tl. I a m 
in tc· 11·s ted in ind ivid1rnls and grou p~ who 
have made use of the photos. e.g. poets. pm· 
fessors. media eel itors, environ menta l. rC'li · 
g io us, and or space ~1gc communities. c·du­
nuors. ccirpon11e advertisers. t·tc. Any rom­
m unication format is desirn ble. <'.g. posters. 
book " fl yers. magazine anicle~. buuons. 
shins. broch ures. sta tionary. memorabilia. 
etc. 

If your organil.ation has made us<' of the 
pho togrnphs o r if you know of o thers who 
may haw made use oft he p ho1os. I would IX'. 
most grateful if you could hc· lp me locate and 
obtain exam ples of th is mate.-ial. If you have 
d irect access 10 these itr ms. and could send 
copies. r ha t wou Id ht• wonderful. If you 
know of o ther individua ls and1or organ iza­
tions who may be able 10 help. I would 
appreciate your forward ing 1his l<'ller w 
them. My funds arc limited, bur I can ('over 
some minimal acquisition expenses. 

Stnlt' Axf'ibaum 

Box 25 
Amherst, .\lass. 01002 
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