


L-5 NEWS A PUBLICATION OF THE L-5 SOCIETY 

VOL. 3 NUMBER 9 SEPTEMBER 1978 

In this issue: 

<:t1rolw1 I lt-11.wm. 1-:dilm 

,\frmlwr.(lti/J S1•n•i11'.1: 
ja111•1 E. Tant<'\' 

l .imla S11li.1blll'\' 

ll '1/11a111 11'1•11{/1'. 

Ad111i11i.1tratit•1• .'frn•fr1·.1 

8011rd of J>irnlors: 
f ,f"ifl<ll .· l.\inHJP 

/l11 rr)• < ;11/d:1•a11•r. Sr. 
Uobnt A. lfrinll'1n 
llr1rbt1rt1 ,\/11rx llubbard 
( ;ordo11 /(. Jl'ondt "' k 
J'lt ili/1 A'. C:lta /J1n1111 
Artlt11r l\1111trm1•1t: 
A"t1nmd /\. / )1111111·11 /Jag 
1-:t111•11rtl U . Fi111 It. J r. 
) . l'l' lf'I' l'a1k 
}111 k /). S11l11um 
I larla11 S11111/i 
S orit' lluddlt 
,\lark I lo/1k111s 
II . 1.: ,,;11, lll'll MJI/ 

<:aro/)'11 ,\/1•i111'i I /t•11.1'fm 
11'11/111111 ll ' l'igfr 
l'lii/11p l'arkl'T 

Publica1io11 offia: 1/ie L -5 Society. 
1060 £.Elm , Tucson. Ariw 11a 
85719. Published m o11tltly. 
Subscrip1io11: S/2.00 per year , 
inc/wlecl in dues ($20.00 per year. 
sludents SI 5.00 /Jer year). Second 
class postage paid at Tucson, 
A ri:ona and additional offices. 
Copyrighl .s /978 by the L -5 
Societ)•. N o part of this periodical 
ma y be reproduced withotll 
wrille11 consenl of the L -5 Society. 
Th e olJin ions f'X/Jre.Hed fry lit e 
au/hors do not necessarily reflect 
tlte policy of tlte L-5 Society. 
Membership Seroices: L -5 Society. 
1620 N. Park 1lvf'1w e, Tucson. 
Arizona 85719. T elephone: 
602 1622-61;/. 

Change of address notices, undeliverable 
copies, orders for subscriptions, and 
other mail items are to be sent to: 
L-5 Society 
Membership Services 
1620 N. Park 
T ucson , AZ 85719 

1 SP S H earings Ken M cCormick reports. 

3 LDEF Input 

4 Energy and Alternative Futures Sola r fJ ower satellite 
researcher Gordon Woodcocl< explores some of the im f>l icatio11s of 
"soft" t is . " hard" techno logy. 

5 L-5 Society Slide Show 

14 FASST to Study Student Input on SPS 

15 Inside the L -5 Society 

18 Letters 

Cover: A zero -g space habitat (cou rtesy Ames R esearch Center). 



SPS Hearings 
by Ken McCormick 

"SPS would be enormously expensive . . . with fJrog ram costs estimated at $1. 5 trillion by the tum of 
the century .... When cost 0tierrw1s are included, we may well be stuck with an enonnous inv<'stmenl 
in an uneconomical projrct - a Vietnam, of the sky." - Sen. James Aboure:.k 

" T o say that the S PS progmm will cost trillions of dollars is unfounded, unfair, misleading, and 
downright ludicrous." - Rep. R onnie Flippo. 

On Augus1 14. 1lw &·na1c· Subcommiucc· 
on Energy Research a nd Dcvdopmt'n l 
hr ld ht'ar ings o n S. 2860. II is 1hc Se11a1t· 
l'q lli va lt·111 of H . R. I 2:"105, which was 
in1 roduced imo Cong rt'SS last.January by 
Rt·prtstm ati\'t' Ron11i1· C . Fli ppo of 
Alabama. Thl' p1og1a111 ca ll l'd for by 1ht'M' 
solar power satellitt· (SPS) hills would 
"llX'tst·de the n ttrl'lll DOE NASA "SPS 
Ot·vc·lopnwn1 and Cont t'pt E.\'aluation 
Program", a nd incrrnst funding for SPS to 
$25 million for fi scal year 1979. 

Subcommiuec member Sen. .Jame~ 

Ahourt'zk (0 -SD) opt·1wd 1he hearings wi 1h 
an a nti -SPS broad!>icle: " \\'i1h rcspccl to S. 
2860 . . . I'd like to~•)' that I've long bet·n a 
!>Upporter of solar l'lll'l'g)', and sponsorc·d a 
g teat deal 0£ legisla1ion LO C'llCOuragt• it:. 
mr. Nonetheless. ilw harnessing of lht' sun 
1hroug h the dl'ploynw111of1he solar powl't 
satdlitr S<'l'mS to mt• to ht· a singularly ill
ad\'iscd a nd wastdul approach . Sol;11 
powl'r satellites would be enormously 
t•xpcn si\'t', and lhl' money that would be 
spC'nt on their de\'l'lopmcm would be 
much more efficiently i.pt•nt o n de\·cloping 
sma ller scale or mon· diversified solar 
approaches. With total program costs 
rs1 ima1ed at $1.5 trillion by the turn or thl' 
n'ntury. I fear that this bill will only st'rvc· 
10 runher conccnmuc economic and 
rnn~quently. political power in the hands 
of a few corporal(' gian ts. while free1j ng 
out tht' innovati ve smaller busi nesses, who 
could, with much kss public money, 
provide this country with a truly solar 
econom y. 

" Mort'ovcr. solar power sa tellites p n·
sc·n1 enormous environmemal hazards in 
the· form or microwaw radia tion, a subject 
wc arc on ly beginning w under!>Land. It 
a lso raises serious mi litary questions with 
which we simply do not have thr 
insti tutions to dea l. Frankly, I £car that this 

bill sets 1lw stag<' for a boondogglt· o f 
unprecedentt·d proportions. that will IX' of 
IX"ncfit only to tht' aerospace industry ... 
This kind of was1cful. uninformed 
govern mem spending. largely at tht· bl'ht·s t 
of industry. i!> hardl y consistent with thl' 
mood of thl· taxpayl'r or tlw fi scal nl'<'ds of 
tht' cou111ry. 

" Presumably. proponen1s of 2860 
assume that lhl'tt' is already enough 
information to go on to developnwnt and 
dcmonstration . Studies haw beC'n ci1t'd 
that uhintat t' costs per kilowatt-ho ur will 
be· no more than those for powl'r gem'l'a ll'd 
by nuclear plants. Tht'se sanw siudies. 
howc\'cr. art· based on such contradiuory 
and speculati ve assumptions that \\'C' can 
hardly ust· them a~ the ba~ ii. £or a 
commi1nu·nt as large as this hill 
con1empla1es. To give but one example, 
1hc· ca pital c·osts of 1lw rccC' ivi11g an1C'nna 
were cstimatnl al 17°0 by project proponent 
Peter Clasn. '12% by the .Johnson SpaC'c 
C('ntcr, and 8°0 by 1he i\larshall Space 
C'.en tcr. 

"We also do no1 know eno ug h about the 
effects or micmwavcs. wh ich ha\'l' beC'n 
shown to n 1ust· cen1ral nervous system 
problems. caiaracts and gC'nt'tic changes, 
and possiblyarc·carcinogenic and in volved 
in sudden infa nt death . 

"The o ngoing Dt·partment of Energy 
NASA study addrcssc·s such CO!>l and 
r nvironmen1a l problems as these. I Sl'C' no 
reason to pron·1·d until we haw the 
answers that s tud y will provide. 

" Even if it does turn out that there is 
some poten tia l. hc•rc. I think that there is 
more Lo £ca1 if ih t· solar power satr llitt· 
succeeds than ir it fai ls. 111e promo1crs of. 
tht• solar pown satdlite haw formed a 
gro up called 'Sunsa1' 10 push 1hr iclt'a. 
Sunsa1's major members are Ct•neral 
Electric, M(·Donncll Douglas, Grumma n, 

Boeing. RCA. WC'st inghou~t" I .ex klwcd 
and l\ lartin i\larictta. plm \'arious 
eng i1wt'1ing firms and publ ic u1ili1it·s. If 
\\'{' go ahead and spend hundtt·ds or 
billions 0 1' t'\ft'n trillions 0£ dollars Oil this 
projen. wt• \\' ill he crea 1i11g a massive 
energy C'omplex contro lkd by 1hcsc 
industrial gianls ... i\lassivc· govcrnnwn1 
rcgu h11 ion wou Id be ncccs!>a t y 10 pro ten 
1he COll!>ll lllt'I', 

"i\lort·m·l'I', as the !>Y!>lC'lll is being 
devl'lopnl. ii will. I rear. frt't'LC 0111 more 
responsi bk solar devl'lop1nen 1. 

" Propom·n1s argue that thi s bi ll only 
commit~ $25 million. and k!>!> than $200 
million will Ix· spent O\'C'r tht• nC'xl five 
years. Bcx·ing, howl'\'C't, i!> proposing a 
minimum of 3 bi llion ovc·1 tht' nc·xt fi \'C' 
years as the amount needed to p rn<Tcd to 
development by thl' llll'll of tht• ccnwry. 

"\Vhatt·wr the amount, I 1hink we 
should ht• guided by thr familiar and apt 
aphorism that ' Jn Wash ington, projects 
han· o nly two ~1ages-10o t•a rly to tdl. a nd 
too la tt' 10 do anything about.· As 
appropria 1io 11s for this projt'CI mount. 
year aftt·r year. it will I><' harder and hank r 
to rorsakt· the previous a<·cum11la1ed 
l'Xpt•nditurt'S, even ir W(' fi nd thal lhC 
projt·n is no longer as pranical as it 
SCClllt'd. 

"Cost projections now state tha t fu ll 
research and development wi ll cos1'1010 80 
bi llion dollars. wi 1h each satel lite 10 cost 25 
billio n do llars. These estimates arc from 
the aerospace industry which is noiorious 
for underestimating costs. 

"Nom·thcless, even a t 1hest· op1imis1ic 
projections. the cost per ki lowa11-hour is 
expected to compare only 10 n uclear costs. 
When cost owrruns are included. we may 
well be stuck with an enormous 
investment in an uneconomical projec1-a 
Vietnam or the sky." 



Represemative Fl ippo was soon on the 
witness s tand with a rebuttal to Abourezk's 
a ttack: "The SPS concept has been under 
consideration ro r ten years ... Despite a ll 
the evidence amassed in suppon or this 
program, it has been treated in the past 
with benig n neglect by responsible 
agencies. They sa y 1he SPS program is 
needed a n<l shows great pro mise, but 
request liule or no runding for it. which in 
tum stiries development. 

" At the present t ime. the Depa rtment or 
Energy a nd NASA are conducting a joint 
three-year SPS study. Thci1 objectivt' is to 
develo p an undersianding or the technica l 
requirements, economic practicality, and 
social and cnvironmemal acceptability or 
the SPS concept .... 

"The DOE/ NASA progrnm is a good 
start. However, the program only enta ils 
a n expenditurt• or 15.6 mill ion dollars over 
the three year period. These fonds will 
provide for paper studies which will focus 
on systems definitions, environmental 
issues, and economic consideratio ns. 
These are issues that have been under sllldy 
for the past ten years. 

"T estimon y prcscmed during hc:a rings 
in the House ha ve conrirmed that the 
tech nical. environmental. economic. and 
o ther rela ted issu('S canno t be resol\'cd 
wi1ho u1 a n ad('q u;u e technology verifica 
tion program .... 

"Sena te Bill 2860 will complement the 
existing prog ram by providing for the 
necessa ry technica l ve1irica1ion prog ram . 
II wo uld s trc•ngtht•n the existing program 
by bridging the gap between paper s tudies 
and hardware veririca1ion . 

"So11w1ime in 1980. OOE and NASA 
will be making a decision 10 continue or 
sto p tlw SI'S program. Congress, in turn, 
will ha vr to conrirm or rrvcrsr this 
decision. This rrspo nsibility suggests that 
Co ngress wo uld be prudent 10 begin now 
LO thoro ughly exa mine the technical. 
economic. and environmenta l issues, and 
LO gcnera tl' the experimental issues and the 
experimenta l da ta neccs~ry 10 make a 
sound go-no-go decisio n on the SPS 
prog ra m .. .. 

" The SPS conn·pt holds g rt"a t promise 
as a viable lo ng-run cnc1gy source. Yt•1 
when plan·d in the context of the o ther 
long-run non-dcplctablc basd oad energy 
o ptions. sola r po wer satellite research is 
being shoi 1-cha nged . Fusio n research 
recri ve:. C'..ong r('ssio na 1 suppo n or more 
than '100 mill ion dollars p<•r yea r; nuclear 
rission rccc·ive·s more tha n one billio n 
do llars per Yl'ar. We need 10 pursue all 
these energy o ptions. ancl each optio n 
should be g iven a ba lann·d cx;imina1ion 
commensurate wi th its po1cntial. 

" In the courst• or till' Ho ust• hearings a 
number or cri1ici:.ms were leveled ag<iinst 
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l<ep. Ronnie Flippo. on g111ator of thr SPS /JI// , testifying at the Senate hearings. (Photo 
rourtesy Charle., Dit•ine.) 

the bill . Fo r the most pan. till' objections 10 
the bill were val id a nd leg itimate. 
representing some of the same queMions in 
m y mind when I rirs l explo red thi:. 
concept. ·niese objections a nd critici rns 
were \'Cr y much in mind when wirnesst'S 
were de,·elopcd for the Ho m e lwar in gs o n 
the SPS legislation . 

" In view of the testimon y presentt•d in 
these hearings, the COlltl'llt o r the I loust• 
repo rt of H.R. 95- 11 20. a nd the considt•r
abk publicity provided by the bill , I 
believe the objections haw been laid 10 
rest. In case 1hc·y have 1101. I would like w 
review some or the major cri t icisms. 

" First of all. th t· rnst. Criticisms or the 
SPS bi II on 1ht· basis or cost haw bt·en most 
perplexing. To say that 1ht• SPS program 
will COSt trillions or do llars b unrounded, 
unfair, misleading, and do wn1 ig h1 ludi
crous. To sa y tha t the legisla tio n under 
consideration here today \\'ill ;:1111horin· a 
muhibillion-dollar :.pac<' p1 ogra m is 
untrue an<l irresponsible. Senate Bill 2860 
docs not pro\'id<' for or authoiilt' a muhi
billion dollar space p1 ogra m. The bill cl<X'S 
no t commit th<' nation or 1hr C'.ong1<·i.:. w 
commercial-siLccl sa tellit(':. .. . . 

" Jni1ia lly. the Spacr Shuule wo uld :.rt ve 
as the clC'\-clopmt·n1 w hide. The1e b no 
rcquirt·mt·nt that \\'t' de\'dop ht'H\'y- lirt 
launch \'ehides <II thi:. time. Cll a n orbital 
constrn( tio n ba:.c. 01 solar cdl produc1io11 
facilities ... The SPS is gc·rw rally vil'wed a:. 
an incrc·mc· n1a lly rundl'cl p1 ogram taking 
appro ximatl'l y 15 yt·a 1:. 10 ful ly 
impkml'nt . 

" Jn regard w th t• t·n viro11rn1·111al 
concerns. the bill doc·:. not ;1111·111pt 10 hide" 

disguise, ig no re o r m111rmi ze th e 
enviro nmenta l issues associated \\'ith the 
SPS conccp1. On the contrary. the 
mem bers or 1he Ho use subcommiuec o n 
c·ncrgy a nd space· programs made every 
possibll' d fon to identify a nd a:.se·:.:. tht· 
c·nviro nmenta l issues. 

" Distinguished cien1ists fro m acadC' mic 
in s tituti o n s a nd pri va te rl' sC'a rch 
labo1<11oric·s and rederal agl'nciC':. \\'l'rt' 

invitl'd 10 p;iriicpatc in hearing:. on 1hi:. 
hill hl'ld this year. These learned :.ciC' nti :.1:. 
d c•arly idcn1iried a ll the e· rwironnwrwrl 
isSU('S associated with the· SPS concl'pl ror 
llw nwmbl'rs of 1lw subcommi11t•t•s. Tht')' 
provickd inrorma1ion a bo ut 1ht· s1<11u:. ol 
o ngoing resc·arch efforts IO a nal ytt' <rncl 
solve tht•st• enviro nmental quc·siions. and 
they outlined research program:. 1ha1 
woulcl sc·ek 10 resolve 1hesl' l'ni vronmc·mal 
i:.:.un by a combination or a na l y~ i,, 

systt·ms swdies. and expcrimenb on Earth 
and in space'. For those who want 10 know 
mon· abo ut the commi11tc· approad 1. I 
would rccomnw nd a card ul reading o r 1lw 
co mmim·c r<' po 11 of H .R. 12505." (For a 
<Op) . ,,·1i1t· 10 Sdt·ncc and T echno logy 
Commiuc·e. ll .S. Ho11St' of Rt·pre:.t·nta 
li"e' · Wash ingto n . DC 2os 1:,.) 

" In addition to tho1oughl y rc·v i1·wing 
ilw environmental is:.ue:., 1 he 1t•pm 1 
contains wha t I bclie\'e 10 be an innova tiVt'. 
unique· approat h w addrc·ssing 1lw 
t' rl\'i ronnw n1al concerns. Tlw n ·por 1 
1t•co111111t·ncls the c·s1ablishmc·n1. wi1hin thl' 
owrall SPS program plan , or u nH'chanisrn 
1ha1 will allo w for inckpendent n ·vic·w and 
ro11sultation on till' C'l1\'i1onnwn1al , 
biological. <1 nd crnlogical issuc·s. Thi~ 

L.-5 Nt'ws. Sepll'mbt•r 1978 



l .rft to rig ht: }fl/111"' } . l·: rnmrr. ) 0 1111 f)r111srh and Fred Koo111a11ofl. 1est1/v111g 111 
o ppos1tw11 (() tllr bill. (l>hoto '""''"'Y Charlr.~ /) i1•1 111'.) 

indc·pc·ndl·n1 ll'\ irw 111<·< hani'm wo11ld 
isolall' llll' l'll\ iwnnwnial judgtmc•nt~ 
fro m till' program manageml'nl , and from 
the p1ogram propo nl'llh. 

.. Ba5ed on c lit ll'nt ly a,·ai la hie• clam. 
advl'rsl' c·nviron11tl'lllal dkc t-. a1c· no1 
a111iripall'<l bc·rnu,c• of the· rdativdy low 
le\'t·I o f 11an~mim·d mi< rowa\'(' c·1wr)Z) 
being considl'll'd. Tlw S PS can be cle,igned 
10 oplTalt' dkctin-ly an<l 1·ffi< il·ntly wi1hin 
the l'xist i ng 111ic rowa\'l' l'Xpo,urt· 'tamlards 
in 1his «>11111ry a nd dsl·wht'll'. H owt'\'l'f, 
all p<>~~ibll' dfrn-; of microwave 
1ransmission m11s1 ht rn·valuat('d in 1he 
COlltl'Xl or till' SPS ck~ign 10 resolve 
011 IMa nd i ng l'll\'i rmllllt'n ta I q 11t•stions. 

"Adtli1i o nal n·~ean h is cc·rta inl y 
nt•rts~ary. and 1his is 1ht purpose of 1hc 
SPS ll·gi~la1i\'l' p1ogra111. If C'ffen~ are 
discowred. tht· S PS ~)'5tt·m de~ign nin 
probably ht• modifi1·d to alh·,·ialt' the 
dkct:.. If till' appwptiaw dc·-.ign c hang<'~ 
c·annot hl' inadt'. ilwn ,,•1· wi 11 han· 10 
pursue: 0 1lw1 t·m ·ig) ah1·1 na1ivc·, . 

.. Thl' en\'i1onnwn1al ll''l';11c h ini1ia1i\'C• 
pro' ickd in S. 28ti0 will '11pplc·me n1 and 
comp knll'n t 1·xi,1ing 1nc·arrh c·ffon!> 10 
as~t~~ 1hc· biolog ical df1·c t\ of 1hi., 
radia1ion. At 1lw p1C'M'lll 1inw. 1IH' ft·deral 
go"rrnment is spendingapproximatc·ly 9.3 
million o n this form or r('s(•arch . 

'"Till' ll':tl'a ll h ancl d1'vdopn11·111 of th<' 
S PS will 11·q11i11· an i11< ll'aM' ... The S PS 
ltgii.la1ion lll:t)' f}(' llw chiving forn· in 
solving thl' my~u· 1 it·~ of microwave 
radiation.'" 

i\lr. Flippo agn·nl 1ha1 i1 is wor1hwhilc· 
10 inv(':. I in llH' dcvl'lopm('lll of 
d1n·1111ali1,t«I ~ol:ir pow1·r. hu1 added 1ha1 

S PS would ht· a ··compktt' -.olution 1ha1 
\\' ill 111111 Ill<' t•11gi111·, of -.o<ic·t ~ ," and 
would .. plan· a rap 011 t•m·1g} t<""·" 

S('nator Flo~d 1 la-.kdl of Colmado 
qut·stioned ;\h . Fl ippo on ilw S I'S 
ptogr.1111: .. It i, 111) 111Hki-.1a11di11g ... 1ha1 
ho 1h OOE and ~.\SA an· ah1·ad) 111ill..ing 
f1·a:.ihilit y '1udi1·;; to an,w1·1 ..i11m· of till' 
q11es1ions 1ha1~ou'\'l'1ai,t·d . If 1h:11 i' llw 
Cl'il'. ... wh:11 dm·~ 1hi, hill do 1h:11 llll' 
feasibility ~111d} wo11ld11'1 do?'" 

.. Tlw main 1hi11g 1ha1 ii would do would 
(he w ) 1110\T m i1110 a we hnolog-y 
\'C'rifica1io11 phil,l' . Till' ~ 1a111 s of 
DOE NASA :u 1i,·i1il':. w1'll' co11fi1wd 
ptimarily lO pape1 s1mlit·~ p1io1 to !Ill' 
i111rod11uio11of1hi:. hill. \\'1· c:1111101 hast· a 
program ... 011 pap<·r ~•mli1·, 111 ~111 \Tying 
uirrcn1 lita:1111 n·. alom·. \\'c· 11111'1 pro\'l' 
1hc founda1i01i-; or lht• a"11mp1io11-. on 
which tlwsc· papl'l ~t11din ha\'l' ht·t·n hawd. 
and thai'' what 1his hill intt•nd, 10 do ... " 

DOE and N ,\S:\ ~pokt·"111·11 appt·a IC'cl 
bcfon.· the· ~ubt 01nmi111·1· 10 1l'i1l'1all' 1ht• 
positio n tha1 tlw 11111t·n1 SPS naluation 
progr.1111 i:. s11ffit il'nl. In 1h1· wollhof OOE 
Em•rgy Rt·~t·a1< h diH·t IOI . John ;\I. 
Dl'ulrh: .. Ba,nl upon 0111 JHl'W nl 
1..no wlcdgc and u11d1·1 ~ 1amli11g of 1lw S PS 
'i}'Slt'rllS c Ont C'J>I. WC' ft•t•I I hat i I l!t 
prc ma11111· 10 pmH·1·tl wi1h an y mbital 
dt·monstration m S I'S h:11dwall' ' Y'l<' l11' 
dcn·lopnwn1 . \\'1·. 1ht·1doit·. rt«n11111w11d 
ag-c1 inst ilw S1·1ia1e Bill #281i0 hdng 
considnl'd hy yo1 11 suhco111111i11c·t-." 

S<:'na1or I la!>kdl qut·~1 iom·d Or. 01·11tc h 
about 1he cos1 of SPS: "Till' figurl':.1ha1 art 
an1ilablc 10 me· - rd likt• 10 know how 
accurall' lhl'y arl' - (i11clirn1c) 1ha1 mil' of 

I h l''l' , ;11d Ii l<"S Ill igh t (ml s2:1 hi II ion ... 
Dr. Dcu1ch rt•plird: .. , would gur~:. tha1 

with the firs1 sat('llitc-1ha1 might bt 11ut. 
I wouldn't coml' back to }'Oll on a prl'ci:.l' 
number. there." 

111 ll''l>Olhl' IO <jlll'Mio11i11g h} S\•11. 
:\ldcht·1. Di. Dn11<h t·xplaiiml 1h:rt S~. I 
111illion i~ 11<1\,. htulg«lt'll fo1 1lll' S PS 
1·,·:rl11aiio11 in the !isc-al yl'ar 1!180. h111 1ha1 
Ill' ll'g:udt'<I that a111011n1 of 1nom·y IO Ix· 
i11\11ffi<it·nt 10 r.111} 0111 ll'~1·a1d1 a<1id1' 
\\' hid1 " ·ill 1al..t· pl:t<l' at 1h:11 ti1111-. l ' 11d1·1 
'llong pt l'"lllt' from S1·11:11m-. 1 la,J..dl and 
i\ll'lc ht'r , Dr. Dl' lll< h 1nTalnl 1ha1 Ill' 
1ho11gh1 lw migh1 ll'qu1·-;1 1h:11 lhl' h11clg1·1 
hl· i11< ll':tM«I lo ~Ollll'\dll'll' Ill llw 
lll'ighhrnhood of SR 111illio 11 foi F\' 1!)80. 
( Co111111111'<I 111·.,·1 11111111/t . ) 

LDEF Input 
The NASA Office o f Aeronautics a nd 

Space T echnology (OAST) is acti vely 
planning future utilization of the Space 
Transportation System !or technology and 
o the r e xperiments in space. Th e 
developme n t of the Long Duratio n 
Exposure Faci lity (LDEF) and 1he 
development of experiments for the first 
LDEF mission 10 be flown in early 1980are 
a pan of 1hc OAST approwd shuuk 
u1ili1.a1ion plans. 

The ini1ial LDEF is a reusable, shu11lc-
1ranspor1ed, free-flying carrier for 
recoverable e xperiments requiring a 6· 10 
12-monih s1a y in space. In the solicitation 
o f experim en1s for the first LDEF mission. 
many respondents also indemified a need 
for LDEF-type missions o f 5 years' 
duratio n or longer. The fac ility required 
for such a mission may be sig nifica111l y 
different from the initial LDEF. 
Accordingly .. the OAST has a pproved a 
study 10 furthe r in vesligate the needs and 
specific require ments for an e xtended
duration LDEF-type mission and 10 
de ve lo p the facility a nd mission concep1. 

If you would like to have input in LDEF 
planning. address responses a nd/ or 
questio ns 10: 

Dr. C. Howard Robins, Jr. 
Manager, LDEF P rogrdm 
Code RS-7 
NASA Headquarters 
Washington. DC 20546 

T elephone: Arca code 2021755-8504 
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Energy and Alternative 
Futures 
by Gordon R. Woodcock 

When I was a boy of ren, growing 11p in a 
small rown in Oregon, rile people I knew 
Jitln 'r rllink abour rhe fuu1re 11ery 11111ch. 
When rl1ey Jitl, ir was m osrly about ret11mi11g 
to nrirmalcy after the war was over. Any 
spec11latio11 about full/ re novelties I hail seen 
or heart.I dealt mostly with the it.lea of a pri
vate plane in everyone '.s garage. 8111 llidtlen 
things were happe11i11g in 1943. /11 secret cities 
in the Unitetl States. fever-pitch work was 
going 0 11. tu tra11sfon11 the recent Jiscovery 
of uranium fission inw a war weapon of 
1111heartl-of Jestn1crive11ess. /11 Gem1a11y. the 
research laboratories at Pee11em11ntle were 
making eq11ally amazing progress in the atlapt
atiu11 of a c11rious "roy. "the liq11itl-pmpella11t 
rocket, to the motlem military purpose 'of 
lu11g-ra11ge bombardment. Uncler the pressures 
of the war efforts, the tempo of technological 
progress was higllly acceleratetl. /111111a11ity 
emerged from rhe cnicible of lllorld Illar If 
with the essentials of a technology capable of 
the Jestrucrion of civilizat icm, if no t of all life 
0 11 F.arth, anti also capable of appmacl1i11g the 
frontiers of space. "Normalcy" has neither 
been seen nor heard of since. 

Until 1938 the energies of the atom's nucleus 
were believed by scientists to be forever 
beyond the reach of mankind. Experiments 
bombarding uranium with neutrons were con· 
ducted as early as 1934. but the idea that a 
nucleus could fission, permitting a chain reac· 
tion to release the powerful nuclear force. was 
thought contrary to physical law. The accu· 
mulation of evidence finally overcame pre· 
conceived notions, and the discovery of fis· 
sion was quickly followed by recognition of 
the possibility of a sel f·sustaining chain reac· 
tion. The race to harness nuclear power was 
on. 

Almost since the beginnings of nuclear energy 
research. there has been controversy over 
what could. should. or would be done with 
the nuclear genie released from the bottle of 
science and technology. Along with pessimism 
and concern ;1bout nuclear weapons, there has 
been a great deal of optimism reg:1rd ing the 

benefi ts of nuclear energy for the future of 
mankind. 

Ordinary fuels derive energy from the e lectro· 
magnetic force that binds atoms together into 
molecules. Nuclear fuels release the nuclear 
force 1hat binds atomic nuclei iogether, a 
force ihat is millions of times more energetic 
1han elect romagnetic forces; nuclear fuels are 
consumed only very slowly while releasing 
grea1 amounts of energy. Because of this. it 
was once believed (al leas! by some physicists) 
that electricity produced by nuclear reac1ors 
would someday be so cheap that power 
meters would be unnecessary. 

Only much later did 1he realities of nuclear 
power emerge. Fission fuels are scarce ele· 
ments; even their prodigious ability to pro· 
duce energy does not remove them from 1he 
lisl of fini1e resources. Nuclear electricity is 
no1 unimaginably cheap. although it is today 
cheaper than fossi l-fuel-gene rated electric ity. 
Fears about the drawbacks of nuclear power. 
notably its radioac1ive wastes and the rel a· 
tionships between reactors and weapons. h:1ve 
spawned an occasion:illy irrational and highly 
vocal anli·nuclear "movement.·· The objective 
of this movemen1 is to reverse the now per· 
ceptible beginnings of a world transition in 
energy sources. a 1ransi 1ion from oil to 
nuclear power. 

In general, the anti-nuclear movement offers 
no comparable alternative. apparently believ
ing 1hat its case against nuclear power is so 
strong that no comparable alternative need be 
offered. A non-comparable alterna1ive is fre· 
quently offered: .. soft technology," or make 
do with less. (The public.:. based on polls and 
on results of votes on anti-nuclear initiatives 
in several srntes. seems unconvinced by this 
movement.) The roots of 1he soft technoltlgy 
philosophy run far deeper than just an ant i· 
nuclear movement. I Its prQponents think of it 
as a new economics. and often as :1 new social 
order. They do 11 0 1, a1 least in any of the lit· 
cr:11ure I have read. je.g. 3.4 I offer any qnan· 
1ira1ive economics analyses to support their 

ph ilosophy. (In my view, basing :1n economic 
system solely on philosophical arguments is 
like trying to balance your checkbook with· 
out doing arithmetic.) The origins of this 
philosophy can be fo und in energy issues. 

In previous ar ticles we no1cd that there are 
several viewpoints on energy supplies. and 
that questions on energy policy arc 1hor· 
oughly en1anglcd with the business of eco· 
nomics. Despite widespread discussion of the 
so-called energy crisis. there is still a belief in 
many quar1ers 1ha1 if left alone. the energy 
situa1ion will take care of itself. TI1is view· 
point generally argues 1ha1 if 1he government 
would stop regulating energy prices. market 
economics would provide adequate supplies 
for everyone. 

It is indeed reasonable 10 presume that market 
economics would s1rike a balance between 
supply and demand, but with a finite and 
diminishing resource, the characteristics of 
market economics could easily result in a cri· 
sis si1u:11ion with timescales short by co111pa ri· 
son 10 the time required to develop alternative 
energy solutions. The fini1e resource econom· 
ics model displayed in the prior anicle. (June 
L-5 News ] although simple and primarily illus
trative, suggested that in the early phases of 
finite resource economics. under the law of 
supply and demand. the consumplion rate 
appears to follow exponential growth with 
relatively li11le signal 1ha1 any 1hing is fund a· 
mentally wrong except for persistent increases 
in price. L:ucr. as supplies con1inue to dimin· 
ish. rapidly escala1ing prices cause a turndown 
in consump1ion. presumably accompanied by 
severe economic dislocations. 

In 1973. even before the widespread rccogni· 
tion of 1he energy crisis. Klaus Heiss desc.:ribed 
the results of a s1udy of resources in the Con· 
gress [5 J ··in a recen ~ report 011 various fore · 
cast ing techniq ucs and in the analysis pre· 
scnted in this scc.:tion. we could not find any 
single material rcsourc.:e which decisively 
innuences the economic and military power 

(Co11 ti1111r'd /Hl .f!.1' 11) 
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Space Stations 

A01 A modular space station. Each 
module is carried up by the space 
shuttle. 

Life Support 

A 11 Life support requirements, taken 
from the Stanford Torus study. 

A02 An apartment inside a shuttle main 
tank which has been converted to a 
space station. 

A 12 Design considerations for rotat ing 
space habitats. 

A 14 Agricultura I area of the Stanford 
Torus 

Space Habitats 

A 13 Agricultural area of a Bernal Sphere 
habitat. 

A 15 "Construction shack" habitat space 
farm. 



Stanford Torus 

A21 A completed colony (toroid design 
by 1975 NASA/ Ames Summer 
Study). 

A24 Construction in space of a space 
colony (toroid design). 

Bernal Sphere 

A31 "Bernal Sphere" design for an early 
space habitat- accommodating about 
10.000 people. 

A34 Interior of a "Bernal Sphere" space 
colony. 

A22 Interior of a colony (toroid design 
by 1975 NASA/ Ames Summer 
Study). 

A25 A village 1n the Stanford Torus. 

A32 A view through the window area of 
the Bernal Sphere 

A35 A 1 gravity recreation area. 

A23 Cross-section of a model of the 
Stanford Torus, showing habitat, 
and other areas. 

A33 Construction of the Bernal Sphere. 

A36 The zero gravity recreation areas at 
the Bernal Sphere hubs at night 



O'Neill Cyl inder 

A41 First painting of a space habitat
four by twenty miles in size (cover 
of Physics Today, September 1974). 

A44 The spaceliner Robert H. Goddard 
brings in a new group of immigrants 
(Courtesy Science Year). 

A47 A side view of the O'Neill cylinders. 

Extraterrestrial 
Resources 

801 The Moon, source of most of the 
materials for space colonization. 

A42 An advanced colony. Two cylinders 
in tandem, each with a four mile 
diameter and twenty mile length. 

A45 Interior design of a colony founded 
by a group of expatriate San 
Franciscans. 

A51 A zero gravity habitat. 

802 Apollo 8 view of the Earth seen 
from the Moon (tJASA photo). 

A43 Diagram of Model 1 space habitat 
indicating living areas, valleys, and 
energy source. 

A46 Solar eclipse in a colony. Cylinder 
interior is viewed along its axis. 

803 Summer study slide showing that 
almost all of the materials can come 
from the Moon. 



804 Lunar mine to obtain materials for 
construction in space {F ield 
Enterprises). 

807 Control center for the lunar mining 
base. 

Space 
Transportation 

COO A century's progress in 
transportation. 

805 The lunar mass driver 

811 Phobos-asteroids are believed to 
look I ike th is. 

Orbits and Orbital Transfers 
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GEOSYNCHRONOUS/; 
ORBIT 

EARTH-MOON 

LIBRATION POINTS 

WEST~ 

C01 Lagrangian libration points. 

C03 Baseline transportation diagram: 
Earth, Moon. colony at L·5. 

806 A closeup of the end of the lunar 
mass driver. where ore is being shot 
into an escape tra1ectory 

812 An asteroid mining operation 

IN lllETE.M PEii -0 ......... _, 
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C02 Distance between significan t points 

in meters per second. 

C04 Transfer trajectory from L-2 to 2:1 
resonant orbit. 



Space Shuttle 

c 11 Takeoff. 

Heavy Lift Launch Vehicles 

C31 Heavy lift rocket docked and ready 
for next tr ip to construction site 
(Boeing) . 

C34 A slighlly differenl heavy lift vehicle 
just after the lower stage has separ
ated. (Boeing) 

C10 

C 13 Shuttle orbiter reentering the 
atmosphere. 

C32 Cape Canaveral in the future, with 
landing basin and power receiving 
antenna (Boeing). 

-

C35 Heavy l ift rocket re-enter ing and 
heading for landing basin (Boeing). 

C1 2 The reusable solid fuel boosters 
separating from the orbiter. They will 
fall into the ocean, suspended from 
parachutes. The main fuel tank, stil l 
attached. will be discarded later, 
either to burn up as it falls to Earth. or 
to be kepi in orbit for use in space 
station construction. 

Cl 4 Orbiter landing at Vandenberg AFB. 

C33 Heavy lift rocket takes Earth 
materials for construction to 
satellite solar power station (Boeing). 

'1 .. 
-
- . ._ - -

C36 Heavy lift rocket landing after 
delivering Earth materials to 
construction site (Boeing). 



Advanced Propulsion 

C41 Shullle orbiter docking with a 
transport linear accelerator (TLA) 
which is under construction. The 
TLA uses a solar powered linear 
electric motor to throw mass out the 
end. which propels it forward. It is 
very similar to the lunar mass driver. 

C44 Another view of the heliogyro. 

<D ,AIMAftY rt-ffA~AL ~ .,v SOUfH • 
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<i tAANSY1~•0~. & 01sr" nu110~ 

.. 
D03 The Powersat: An Electric Poi,yer 

Plant in Space (Boeing design). 

The Space Collector 

.... 

D11 Power satel l ite of the photovoltaic 
type (Arthur 0. Little). 

C42 A TLA carrying a load of lunar ore to a C43 A heliogyro solar sail approaches a 
comet. It 1s propelled by the thrust 
given when light bounces off its sails. 
Rotalion stiffens the sails. 

space processing facility. 

Solar Power Satellites 
SPS Concept 

001 

004 Design for Turbomach inery Power 
Converter. 

D12 Another photovoltaic SPS. The 
hexagons at the ends are microwave 
lransmitters. 

D02 A view of the Middle East, present 
focus of energy discussions. 

DOS A small SPS demonstration model 
necessary to test the concept. 

D1 3 Anolher view of lhe SPS. 



01 4 A photovoltaic SPS, with the 
dimensions shown. 

022 Rectenna array over farm land for 
receiving microwave transmission 
from SPS. 

025 Inverters and standard power grid at 
the edge of the rectenna array over 
farmland. 

033 The heat cavity of a thermal SPS. 
(Boeing) 

015 A thermal SPS. 

023 Microwave power transmission test 
(summer of 1975). 

SPS Construction 

031 Shuttle orbiter is docking al the SPS 
construction workers' living facility. 
(Rockwell) 

034 The heat cavity under construction. 
(Boeing) 

Power Transmission 

021 The SPS beams energy via micro
waves to an Earth rectifying antenna 
farm where it is converted to DC 
electricity. 

024 Microwave power transmission test 
(summer of 1975). 

032 A large hangar where construction 
workers are bulding SPS 
components. The heavy lift launch 
vehicle brings up materials; the 
shuttle orbiter carries workers. 
(Boeing) 



Spread the News 
Your local schools. churches. c ivic 

groups and clubs arc looking for lecturers. 
As an L-5 member. you can probably fill 
1he hill. Arc· your 111·r.1011s in fron1 of an 
audience? Try your lecture on some friends 
in your li vi ng room. Move on 10 scout 
troops and g rade school d<1sses. and before 
you know ii you'll he regaling the Ro1ary 
Club and appt'aring on your local TV 
show wi1hou1 flind1ing. Dcvcloping 
public prc·sc·rict· is only part of the job. You 
must be knowledgeable. accurate. able to 
present complex ickas in a dt'ar and 
straight forward manner. and c111ertaining 
(or a1 leasl undull). In dealing with 
<Jllt'stions. be willing (if necessary) lO 

admit 1ha1 )'<HI tlon '1 know the answer. 
Trea t your critics with respect , even if they 
don't respond in kind. 

Getting Speaking 
Engagements 

H ow do you gct invittd 10 speak? T o gel 
sta rted lcnuring LO schools and scout 
1roops. begin with your children or 
friends' chi ldren-they' ll introduce you to 
teachers and group leaders. If you are a 
church-going type. your minister can 
introduce you 10 the people who schedule 
cn1crtainmen1 at church-sponsort'd pot 
luck dinnC'rs. couples' dubs, t' lC. Th<' 
Chamber of Co mmt·rcT wi ll giw you a list 
of the names and addresses of local c ivic 
groups. 

The "big 1ime" is your local radio and 
1elevision s1a1ions and newspapt:rs. If you 
can pull o ff a inajor public evem: an 
energy fair. a big L-5 meeting with an 
i111eres1ing program. e tc. you may be able 
10 anract a newspaper reporter or camera 
crew. Be sure your event doesn '1 flop, or 
your name is mud! 

News Releases 
How arc you going lO grab 1he auention 

of 1he media? Om· way is 1ht' news release. 
The ABC's of news rcleases arc as follows: 

THE L-5 SOCI ETY SLIDE SHOW 
Order Form 

0 A01 0 A13 0 A22 0 A31 
0 A02 0 A14 0 A23 0 A32 
0 A11 0 A15 0 A24 0 A33 
0 A12 0 A21 0 A25 0 A34 

a ) lcl t'ntify your group 1n the upper lt'h 
hand corner. 
b) In the upper right corner give 1he ela te· 
and the 1ime a1 which 1he news is to be 
rclcased below it. (Mos1 press releases say 
"for immcdia1e re lease" .) 
c) Use wide margins and double spacing. 
d) Incl ndc all 1he fans and be accurate. 
Clwck and donblt· cht'ck timt's. <lairs and 
1hc spelling of names. Ik brief: if you can·1 
fi 1 a ll 1111· malt'rial 011 one page ii's 
probabl y 100 long. 
t') Al llw 1·nd give a namt· and number 
whC're more infonna1ion can he ob1aintcl. 
Make cenain 1ha1 phom· is C'O\'C'r('d ai all 
litn('S. 

f) Timing is i111por1ant. Learn when Lit<' 
tkadlinl's ·for you local nlt'clia a re and grl 
1hc nt'ws rdt'ast's 10 thl'm wdl in ath·ann'. 
For best rt's11hs. clclivcr 1hem in pnson. 
Appt'arancc·s coun1 : look sharp. and b1· 
1·x1ra polite. Learn 1hr names of all 1hC' 
people who handle your m·ws. and address 
news relt'aSt'S w lht·m ptrsonall y. or ask for 
1hr111 wht'n yon hand <.ldivt'r it . 
g) When yon do gel t'OnTagc. always 1ha11k 
Llw reporters rt'sponsi hie. twn if yon fed 
they did a poor job. Rt'rrll'mhl'r. no maner 
how had 1he p11blici1 y is. tht•y can always 
clo worst'. (For111natrly. nC'ar ly all reponcrs 
seem 10 ht· biased in favor of our work: our 
files al 1he J..;, office art' packed with 
friendl y news clippings. ) 

Send orders to: L-5 Society 

0 A35 
0 A36 
0 A41 
0 A42 
0 A43 
0 A44 
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1620 North Park Avenue 
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D Space Habitats (26 slides A series) $26 
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Public Service 

Announcements 

Do you want a crowd 10 show 11p for 
your knun· or I .-5 chapter mcning? If it is 
held hy ;1 non-profi 1 group (such as L-5) 
you can g-1·1 fr<'t' public scn ·ire a11110unn .. 
mc·n1s on your local TV and radio stations. 
Hnc an· llw ABC's of public St'rvin· 
annourHTnH·111s: 
a) ltkn1ify your group in llw uppn ld1 
hand comn. 
h) llst' ;1 small index card. T ype wi1h all 
capirnl lt·llers. 1ripk span·d. 
c) Tell what's happening. when and 
wllC're. The address isn't emmgh: gi ,·<' 1he 
location ("corner of Main and 3rd", "w<'Sl 
s ide of campus" , etc). Tht'n lag i1.1win·. if 
possible. wi1h a phom· number for fun lwr 
information - a p hone 1ha1 will hecovcrf'd 
day and night ! 
d ) TinH· 1hc anttm111n·mcn1 for 10 or 30 
seconds. no longt·r. 
t•) Ddi wr your PSA at kas1 2 wc·<'ks itt 
advann'. Mail is OK. bu1 hand delivery is 
bener. As with press releast's, look and an 
your bes1 when ra iling on a sia tion. 

Tht' s lides in this catalog w1·n· prodded 
hy NASA. Boeing. Rockwcll. and Arthur 
D. Lillie. Inc .. Tht·y ar(' tht' samt' slitks thal 
lOp spare l'l'Searchers haw used in 
pn·sc·n1;u ions a I con ft·n·ntTS. Congres
s i on a 1 h l' a r i 11 gs a n d l t' 1 t' ,. i s io n 
appearances. Have a good 1ime as you join 
them in spreading the good news! 
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201. 205. 206. 217, 218. 219. 220. 221. 222. 
221, 225, 226. 227. 22~ 312. 408. 410. 411 , 
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sale at 25<" each whilt' 1hey las1. A copy of 
1he old slide cata log is available upon 
request. 
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Co11ti1111ed from page 4 
of any one nation or region, with one critical 
exception: energy." 

Many economic studies have examined the 
strong correlation between energy consump· 
tion and economic strength. A strong correla· 
tion indeed exists. One can argue from this 
either that ( I) abundant low cost energy is 
essential to economic well-being, or (2) a 
s1rong economy will consume a lot of energy 
if energy is abundant and cheap. 

There arc measures of truth in both views. 
The way the U.S. gross national product 
tracked the dip in ene rgy consumption in 
1973-4 , that in turn resulted from the sudden 
increase in the price of foreign oil, tends to 
support the former view. The widespread use 
of large "gas-guzzling" cars in the U.S. is an 
obvious example of the latter view. 

Patterns of energy use tend 10 be institution· 
al ized in many ways. In response to a sudden 
increase in ene rgy cos1 (or decrease in supply), 
one could : 

• Turn down the 1hennosta1 : no capital cost. 
perhaps a li11le discomfort 

• Carpool: no capital cost, some 
inconvenience 

• Put more insulation in the house: small 
<.:<1pi1aJ COS! 

• Buy a small car: large capital cos1 unless 
one was going 10 buy a car anyway 

And so on. Similarly. industry can equip 
with more efficient machines, etc. But most 
conservation measures take time and cost 
money- capital that is siphoned away from 
investments that would result in growth .2 

The degree to which conservation can limit 
our energy consumption without a major dis· 
loca tion such as a severe economic downtLJrn 
with massive unemployment and other prob· 
lems is unknown, but certainly limited. Poli· 
cics 1h:n emphasize conservation are likely to 

( I) Some enthusiasts for solar power satel
lites have had 1he idea that the anti · 
nuclear move men I would support SPS. 
Predictably. it docs not I 1 .21. 

(:!) An energy-economics model should recog· 
nile the lime lag and cost factors of con
serva tion. We will 1ry such a model in a 
future anicle. 

(3) One of the difficulties is that all of the 
analysts are probably depending to some 
degree on the oil companies as the uhi· 
mate source of data on reserves. There 
arc evident reasons why the oil companies 
would wish to underestimate their 
reserves. 

disproportionately burden those that are now 
economically disadvantaged. Last winter, the 
NAACP issued a report on its considerations 
of energy policy (6] that clearly recognized 
this fact. A representative quote: ·'- We can· 
not accept the notion that our people are best 
served by a policy based on the inevitability 
of energy shortage and the need for govern
ment to allocate an ever diminishing supply 
among competing interests." Well said. 

The most widely used energy resources today 
are oil and natural gas. It is generally recog
nized now that oil is a critical resource. Sub· 
stantial controversy exists regarding the exact 
degree of scarci1y3 but most of the contro· 
versy seems to be centered around whether a 
supply crisis will occur before I 98S or some· 
what later, after 1990. Neither of these is a 
particularly attractive prospect. 1990 is only 
12 years away. History indicates that the time 
required to develop and introduce a new 
energy source and bring it into principal use is 
SO to 60 years. In 01her words, if we started 
today 10 convert to a major new energy 
source we could hope to have a transition 
more or less complete by the year 2030. 

The use of coal has been viewed in some quar· 
ters as a panecea, a sufficient answer 10 our 
energy needs. The impression has been created 
that supplies of coal are either infinite or at 
least so very large as to represent a long·term 
supply. Quantities sufficient for hundreds of 
years have been discussed. This figure. how· 
ever, applies 10 the United Stales only and to 
current levels of coal consumption. A study 
by Hubbert [7) however. indicated that 
world coal reserves could be rela tively quickly 
'Consumed if the world turned to this source as 
a primary resolution of the energy problem. 
And the reserves may not be as large as once 
thought. Quoting a UPI/AP news i1em in 
the Seattle Times of January 29. "The Gen· 
eral Accounting Ofllcc said only hair of 
the nation's estimated coal reserves may be 
recoverable." 

The widespread use of coal is also not wi1hou1 
environmental impact. Strip mining and air 
pollution arc often cited; more significantly, 
climatologists have expressed concern that the 
use of coal as a primary energy source for the 
next SO to 100 years could cause worldwide 
climatic changes. George Woodwell writes [8] 
.. Mankind therefore faces a historic dilemma. 
The human activities that are increasing the 
carbon dioxide content o f the atmosphere 
promise 10 bring a general wanning of the 
climate over 1he next several decades. - 1he 
results- will almost certainly be destabil izing.' ' 
(Woodwell considers dcforcs1a 1ion as well 
as fossil fuel consumption 10 be significan t 
causes of carbon dioxide increase.) 

Climatic changes would affect world food 
production. probably negatively. and suffi· 

cient warming could begin melting the grea1 
arctic and antarct ic ice caps, resulting in a 
general rise in sea level by possibly as much as 
100 meters. The economic and social conse· 
quences would be devastating. 

We are indeed faced with a profound d ilemma. 
Although the energy problem is at the heart 
and the focus of this dilemma , the dilemma is 
broader in scope than just energy. Un til very 
recently in history. say until 1900, mankind 
was an incidental tenant of the Earth's eco· 
system. We didn' t consume very much or 
create much disturbance. We have now. how· 
ever, become a planetary force. Our ac1ivi1ies 
threaten 10 poison the oceans. fou l 1hc atmos
phe re, destroy the forests primeval, and pave 
the fruited plains with concrete. UncontroUcd 
growth is abhorrent to many people and 
would probably be ultimately disastrous. The 
problem of exponential growth was originally 
voiced by Malthus as long ago as 1798. II has 
recent ly stimulated the doomsday philoso
phies of the li111i1s-10-grow1h studies. and the 
less draconian concept of .. alternatives to 
growth." The prescription provided by "alter· 
natives 10 growth" generally requires lirnila· 
lion of population growth . recycling of raw 
materials. and confinement of energy con· 
sumption 10 renewable resources such as solar 
energy. wind energy. biomass and so for th . 
This prescription often contains an ideological 
distrust of big governmen t, big institutions. 
and big business. Its current buzzwords are 
"soft technology·· and "'decentralized energy." 
A utopian vision is often hinted at. a vision of 
peaceful small communities living a happy 
pastoral, self-sufficient, hand-crafted existence 
with roof top solar collectors and fomily 
farms. The .. soft technologies" of solar and 
wind energy are. however. neither sof1 nor 
low in cost 19 I. 

If uncont rolled growth may be disas trous, I 
don't think the soft technology road is much 
belier. I discussed my views of hazards of 
limiting growth in an economic sense in my 
previous article. I don'1 believe there are any 
satisfactory al 1erna1ivcs to growth! The entire 
fabric of recorded history a11ests 10 the fac1 
that when growth is constra ined , the strong 
prosper al 1he expense of the weak. (They 
tend to do so even when growth is no1 con· 
strained). The various social and political 
experiments that have been carried ou1 in the 
world have 1101 clrnnged this fac1: they have 
merely altered the rules 1hat de1er111 ine who 
shall be strong. 

My vision of rhe suji technology mac! is one 
of pervasive control by rigid gcJ11em111e11t 
bureaucracies charged wirh ad111inisteri11g rile 
al/ocatio11s of scarciries. of se11erely restricrecl 
personal freedoms: ofwiclespread pm1erty and 
11ne111ploy111e11t: of 11rba11 jungles written off' 
ro decay and 11iole11C<'. or cleared by what 
might be call£•d the "Cambodian solution.·· 
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lndus1 rialized society is approaching a level of 
overall produc1 ivi ry that can afford t o support 
all its me mbers at a level above mere subsis
tence. and provide so111e1hing near an ade
quate level of medical care to everyone. One 
success of this society is indicated by the con
tinuing increases in life ex pec1ancy on the 
pan of its members. But the economics of this 
society is based on growth . 

So we have our profound dile mma. Should we 
continue wi th a social order rhai accommo
dates our human nat ure of agressiveness. 
expansiveness. grow1h. and improvement wi th 
possible eventual consequence of ca tas trophe. 
or should we 1 rnnsform o urse lves in lo a kind 
of recyc ling-limi led 1 read mill sociely. includ
ing whatever social changes e.g. establishment 
of a to talitarian s1ate. may be necessary? 

We have 1alked of two ph ilosophies regarding 
the limi ts ro grow1h. One ph ilosophy is 10 
ignore 1he limits. the second one is IO observe 
them slavish ly. There is a 1h ird philosophy. 
one thal asks. ''why 11 01 remove 1he limi ts?" 

If we are 10 essay such a philosophy, o ur most 
immediate concerns are supplies of energy and 
food . Small may very well be beau1iful, bu1 it 
is not sufficienl. Developmen l of abundant 
new energy resources would help 10 allevia te 
the food problem, since high-produc1ivity 
agricullure is energy-intensive. 

There arc lhree new energy options that offer 
some promise of being able to support con
tinued economic growth . These are the 
breeder reactor. which would increase fission 
fuel resources rough ly JOO-fold, the thermo
nuclear (fusion) reactor. for which limita tions 
in availability of the (exotic) construction 
materials are more limiting than the availabil· 
ity of fuels. and the solar power sa telli te. 
for which no meaningful limits on eventual 
e nergy abundance arc evident. 

These options all have potential limitations or 
problems. A sensible energy policy will pursue 
all three with equal vigor4, as well as other 
options such as decentralized solar and bio-

(4) The breeder reactor is the only one of 
these options 1ha1 presently has demon
strated capability. The position of the 
current administration as regards the 
breeder has been observed to be ra ther 
curious [ 10[. Obstensibly for reasons of 
retarding nudear (weapons) prolifera tion . 
a "go slow" posture has been adopted. 
For Western Europe. Japan , and many 
nations aspiring lo indust rialize , since no 
adequate alternative is offered. the reluc
tance of the United States to vigorously 
curb foss il fuel consumption and pursue 
new energy initiatives. leaves lit tle re
course except increased emphasis 0 11 

nuclear power, especially breeder reactors. 
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mass, these latter likely to be much more 
important in the fu tu re than they have been 
in the pasl. The mechanics of transition from 
o ur present temporary energy sources. to 

the permanent ones of the future, are no t 
presently very clear, bu t the ultimate need is 
compelling. 

Devclop111e11r of aclequare 1/11(/eplerable energy 
supplies will nor remove limits ro growrlt ; it 
011/y ca11 111011e the crisis ltorizo11 fi·o111 about 
JO w 25 years away to about 50 to JOO years. 
J11 tlte Jo11ger I'll/I, we are clri11e11 ro wltat Krafft 
Hhricke has callee/ the "extraterresrial impera· 
ri11e. " All of the space pio11eers- Tsiolkovsky. 
Oberth, 11011 Braun. Goclclarcl. J:'Jiricke. recently 
0 'Neill, as well as others, have in some way 
recognizecl this. Bur philosophy alone 11<1 

more suffices as a justificario11 fiJr going into 
space in a big way than it dues fi>r soft tech· 
110/ogy. Hard ecoJ10111ics 11111sr rule. (The job 
of b11ildi11g solar power satellites simply dm•s 
""'· i11 eco110111ic terms. de111a11d colo11izatio11 
uf space.) So which way dues the road iJI 
space lead? This is a cliffirnJt question we will 
explore i11 fi111m· articles. 
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F ASST to Study 
Student Input on SPS 

Me thods to solicit s tudent input and to 
d isseminate in forma tio n o n the to pic of 
solar power satell ites (SPS) are being 
e x a min ed b y th e Fo rum for th e 
Advancement o f Studen ts in Scien ce a nd 
T echnology (FASST), unde r a p lanning 
conirnct awarded by the PRC Systems 
Sciences Compan y. 

Notificatio n of the contract award was 
r ecentl y a nnounced b y Charles E. 
Bloom qu ist. P roject Officer for PRC, 
w hich is currently en gaged in a three-year 
sltldy for the Department of Energy to 
d evelop a n ini tia l understandin g o f the 
t echni c a l f e a s ibilit·y, economi c 
practicali ty, and social a n d en vironme ntal 
accepta bility o f the S PS con cept. 

The PRC Syste m s Sciences Company is 
the wo rld's largest d iversified , professional 
se r v i ces orga n iza ti o n . I t serves 
government. bus iness. a n d industry. 
primar il y 111 areas of pla n n in g. 
en gineerin g, architecture. informa tion 
scien ces, and m a n agement consulting. 

Results of the FASST. three-m onth. 
$9,500 planning con tracl will provide a 
b e tte r und e r s tandin g o f h ow to 
communicate S PS info rmatio n to the 
college community, in order to en courage 
students to thin k in a realis tic way about 
the d evelopment o f this techno logy as a 
potentia l en ergy sou rce. 

Dur ing the study, FASST will ide111ify 
methods that h ave proven su ccessfu l in 
disseminating informa tio n addressing 
o ther contemporary issu es, a nd m ethods to 
e ncourage students to becom e ac tive 
participants in the discu ssion of these 
issues. The study will a lso e xamine models 
for conflict managem ent which can be 
applied when prese111ing students with the 
w ide range of opinio n s and auitudes that 
currently revolve around the SP S concept. 

In commenting on the award o f the 
contract , Alan Ladwig. P resident o f 
FASST stated. "We are looking fo rward to 
this opp ortunity to improve student 
partic ipation in th e discussio n o f energy 
options for the country. \.\le commend the 
foresight o f the PRC Syste ms Scien ces 
Compan y and the Department o f Energy 
in recogn izing the importance o f h aving 
s t udent partic ipa ti on in the S P S 
discu ssio n. This is especia lly impo n a nt 
s i n ce s tud e nt s will inh er it th e 
m a nagement responsibility o f futu re 
energy systems be ing d ecid ed upon today. " 

According to Leonard David, Program 
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Directo r of FASST and Princ ipal 
Investigator for this contract, "While this 
study concerns the communication of 
informa tion relevant to a specific type of 
technology. the methods to increase 
s tud ent p a rtic ipa ti o n th a t will be 
identified may be suitable for application 
to other FASST science educa tio n 
programs. 

The scope of this study project 
com pliments the on-going efforts of 
FASST to develop new opportunities for 
student pa nicipation in the• discussion of 
science issues. and to de\'clo p new 
approaches to resol vt· conrI ict i ng o pinions 
on the directio n of science projects. 

" During a time, " Ladwig concluded, 
" when numerous groups, fro m both the 
business and non-pro fit sectors. arc 
advocating cut and dried solutions 10 
complex science problems. F ASST must 
increase its dfo n s to develop new forums 
for these problems to be worked out and 
discusstd." 

In addition to Ladwig and David. the 
FASST study team will include Tom 
Schwab of Co rnell U niversity. Tom is 
currently participating in the FASST 
Summer Intt·rn Program . 

For more informatio n, contact Leonard 
Diwid. FASST. 2030 M St .. Washing ton . 
o.c. 20036, 202 •166-3860. 

Omission 
Tht article. "Spacf' Ha bitats by Accident" 
in the J uly L-5 News was wriuen br 
Leonard David of FASST. 

"Living and Working 
in Space" Panel 

The opening session o f the l l th annual 
Na ti on a l Assoc iation of Indu str ia l 
T e chnol ogy C o n ve nti o n at th e 
Jacksonville Beach Sheraton Ho tel. 
Jacksonville. Florida will be "Living and 
Working in Space". This panel discussion 
session. from 8:'15 t0 10:30 AM. Thursday 
Oct. 19. 1978. will be chaired by Earl G. 
Mills of Hughes Aircraft Co.. El 
Sugucnd o . CA , a nd will in c ludt' 
prescnta1ions by pandists; J erold Farrell. 
Hughes Aircraft Co .. I .os Angdes. CA. 
Charles L. Gould , Rockwt'll Internationa l. 
Downey. CA. and .Jay Huebner. l lnivcrsity 
of Nonh Florida. Jackson\'ille, FL.. 

Intlividuals ma y au end without charge. 
It is hoped that groups p lanning o n 
auending will communicate the number 
expt'ct('d to h<' in aucntlancc to Dr. Adam 
Darm. Division of Industrial T echno logy. 
l ni\'<'rsity of North Florida. Jackson\'illc. 
FL 32216. so adequate space can he 
assured . 

. . . .. ' 
. . . :· . .. 

Inside· the~ .·~ .. : 
L-SSociety· ·A·.: .. . . . . . . . .. 

Bylaws Votes 
There were 504 hal lots cast in the annual 

election. Bylaws changes require 2/ 3 of the 
votes cast to pass - in this case, 336. One 
bylaw change flunked: the <1mt·nclnwn1 10 
Article XI. Part A rt•ading "Approval by 
majority vote of a quonun of 1he Oirecw rs 
at an y meeting of the Bo<1rd of Direc1ors". 
It only received 321 vo tes. 

If you would like a copy o f the new. 
improved bylaws. write l.-5 headquarters 
a t 1620 N. Park. Tucson, AZ85719and we 
will mail you a cop y. 

New L-5 Chapters 

Ashland l.-5 
Box 1420 
Ra ndolph-Macon Co llege 
Ashla nd, VA 23005 

Reno L.-:> 
cl o Ray Bryan 
1071 Glen Meadow Or. 
Sparks. NV 8943 1 

.Jacksonville L-5 
cl o Penn y Stombock 
Star Route I , Box 1208 
Yulee. FL 32097 
(Note: the o rganizational mteting will be 
held Friday. Scptc·mhcr 22, 1978 at 8 PM in 
the Jackson\'ilk Mustum o f Arts and 
Sciences. 1025 Gulf Life Dr.) 

Mankato News 
The Mankato Space Society was form ed 

in April of 1978 by members of the l.-5 
Socie ty. the Na tional Space Institute, the 
National Associatio n of Rocketry. the 
American Astrono mical and As1ro na u1ical 
Societies. The America n Institute o f 
Aeronautics and Astronautics. and other 
o rga niza tions. with the intent, because o f 
our non-central loca1ion. of bringing those 
with the common interest in the utili1.a tio n 
of 0111er space under the umbrella of a 
local. stronger. and more influential 
organization . 

The purpose of the Socie1y is 10 inform 
and educatt' the Socie ty membership a nd 
the general public of the history, present 
condition, and proposed and possible 
future devclopmc·nts in all aspects o f the 
util iza1ion of ou1r r space and rela1ed fields. 
and w conduct rcs~·arch in areas of in1c·rcst 
to the membership. 

The Society is sponsoring an Aerospace 
Weck in Mankatoduring Sept. 22-27. 1978. 
Displays will be presented in two of the 
shopping malls and on the campus of 
Mankato S1ate University (MSU) on such 
various aerospace topics as: As tronom y. 
Space Se11lemen1s and lndustriali1.a 1ion. 
Civil Air Patrol Aerospace Education , 
Model Rocketry. Remote Controlled 
Model Airplanes, and the Nationa l 
/\erona u1ics and Space Adminis1ra1ion . 
There will be speakers in MSU C.cntennia l 
Student Union in addition to the· displays. 
and a two ho ur Society program will be 
g iven the evening of 'Wednesday. Sept. 27. 

The Manka to Space Socie ty has been 
organized as a MSU recognized campus 
organization with mcmbt'rship open 10 
anyone in our region. Anyone who is 
interes1ecl in participating in the Society's 
L-5 Concept project 1eam or one o f the 
other project team s to help produce and 
give public education presentations may 
contact the Socie ty for more info rma1ion 
at : Box 58 Activities Office, MankalO State 
Uni vt' rsi1y, Manka to MN 56001: or Dan 
Lundquis1 at !>07/ 345-3624 or Brady at 
5071388-6090. 

O'Neill Lecture 

The Chicago Soc ie1y fo r S pace 
Se11 lcmcn1 will present Dr. Gerard O 'Neill 
on Friday. Octoher 20. at 7:30 P.M. in th C' 
Navy Pier Auditorium on Chicago's 
Lakdrnnt. This show is opC' n to the public 
\\'ithout any admission chargt'. Mayor 
Bilantlic has pro,·i<kd the Socie ty with the 
usC' of the Na\'Y Pier A11di1orium as well as 
tht' parking facilities locat<'d on 1hr piC' r 
itself. 

Bl rr -to carry off thl' O' Neill IC'cturt'. 
the Sockty needs to ra ise $2,500.00 hy 
Octolw r I st. As of August. r urrt·111 plt·tlgcs 
IOtal $600.00. 

In ordn to make contributio ns to this 
program tax-tlcd11r tiblt'. 1ht' Na1innal 
Span· lnstittm· has ag reed to act as a "grant 
sponsor" for 1hr lenure. T his llll'ans that a 
donor who makes his cht'ck pa ya bk to thl' 
NS! and st·nds it to tilt' Chicago Socil' ty fo r 
Span· St'llll'mcnt may wri1e off 1hC' gift anti 
the NS! will g ivt• tht' donation to 1lw 
Society for 1ht· projl'c t. Donations can be 
mailed anytime to The Chicago Socic1y for 
Span· Sculement. ·l N. 186 Walter Dri \'c, 
Addison. Illinois 60101. 

The September ml'e ting o f th t· Chicago 
Society for Span· Se11lcm<·111 will he held 
September 17. 1:00 P.M .. th(' Midle\'d 
lecllm' hall of the Adln Plam·1arium. The 
public: is invited. and thne is no admission 
charge. The Adkr Plane1ari11111 i,, loca1t•d 
at : 1300 S. 1.a kt· Shore Orin·. Chicago . IL. 
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TO: 

Tulsa L-5 
The Tuba L-5 Socie1 y comlucll'CI a 

pand disnissio n at Okon '78. h C'ld July 22-
23 in T ulsa . SF writc·r Joe H a ldeman and 
T o m Huffman. prrsidrn1 or 1ht· Tulsa 
diap1n. discussed 1he High Frontie r 
conn·pt and lilt' L-5 Soci1:1y. i1s his1o ry and 
curren t ani\'i1i<'s. 

H a ldt:man me ntioned 1he possibility o r 
a n auctio n a1 Worldcon ( P hot'nix. Aug. 30-
Scpt. 4) 10 be11di1 C. K. O'Neill's Space 
Studies lnstilUll'. J m· 1hinks som e· SF 
write rs \\'011ld he \,·illing to dona11· 
manuscripb to bl' a uctionl'd o rr: he'd ht· 
the a un io11e1·r. 

Qui 11· a le\\' pl'opk stopped by o u r ta bk 
in the hucks1crs' room : 1110 1'{' 1ha n 40 o r 
thl'rn signed 1hc ir names toa lis1 indicating 
a n inll'l'l'SI becoming members o r Tulsa L-
5. 01her r ha p1ers 111ay gai n membl'rs from 
llw o u1 -or-10 \,' lll'rs who expn·ssl'Cl in1ert·s1 
in joi n ing: so111e 11(' \\' c hapte rs may C' \'t•n bt· 
form ed . 

With the pt•opk \\'e pickt·d up al lilt' 
"con". addt'd to o u r sm a l I core group. \\'t· 
sho uld ha \'t' 1·nough pl'Opk ro r an act i\'e 
c ha plet. Wt" rl' a ln·ad y planning a c;u et·rs 
in space symposium a nd a poll or local 

interest in an <'Xpanded span· program. 
H a n yom· in a n established chaptt'r is 

intl'rtsttd in g iving advice to a rledgling 
gro up. wri 1e to: T o m H urrma n . pres .. 
Tulsa L-5 Socie1y. 34211 E. <I 1st. Tulsa O K 
74 135 0 1 pho ne 9 1817'13""19·12. 

VA Tech L-5 
New o ffice rs ha\'e bet·n elcned 10 din•c1 

aclivi1ies ()f the Virginia T ech C hapte r of 
the L-5 Socie1y this coming school year. 

P reside n1 is Cindy Hartman. a public 
adminis1ration major from Spri11gfie ld , 
VA. Vier President is Bill y ()'Donovan. 
majori ng in C'nginceri ng: St'<Tl' lary is Mark 
Turner. a public administratio n major: 
and Allen Jo nes, an cngi11cering major is 
the new treasurer. 
Mi~s Han man e xplait1l'd tlw goa ls of the 

chapter as be ing 0 11(' or spread i ng thl' ideas 
a nd benefits of spare colo niza tion. 

"Wr will bl' prepari11g a udio-visual 
p resenta tio ns on a wide variny of subjects 
for use i 11 hig h school a nd junior high 
scic 11cc classt·s," she said . 

Mi ss H ariman dc s<" rihed th e 
presenta tio ns as COV(' ring subjects fro m 

span· habi tat d esign tO applicatio ns o f 
spin-off 1ech 11o logy. 

"The varit't )' of s ubjec ts a\'a ilablt- wi ll 
prcsen1 cha lleng ing a n:a s rdau:d to spat'e 
colo niwtio n ro r all chapter m e mbers to 
research and panic ipa te with," sh t' added . 
" This sho uld keep o u r chapter busy fut 
years to co11w. 

Sounds of Earth 
Thl' 120 minutt·s of thl' "Sounds o f 

Eanh" n ·<·ording in~iallt'd 0 11 .Jupitn
ho und \'oyag-1·r-I a nd Voyagt' r-2 may he 
sold !'01t1111t't'ciall y 10 coinc ide with pro hl· 
.Jupite r e11rn11n1t·rs in Mardi &: .Jul y 1979. 
·nll' record consists of 22 minutes of 
sounds and 98 111i11111es of music 

The t'('('ord \\'a~ p111 1oge1 hn by C BS 
n·!'ords in Ne\\' York. which o wns a ll 
rights .. NASA has ta1x·s \\'hich !'an hl· ustd 
for 11cws and i11for111a1io 11 pmposes. 
0 Jntan Jim Kuko wski , A11dio-\ ' isua l 
O f fin" N /\St\ Hl'adq u;uwrs. Wash i 11g1011. 
n.c. 205·Hi. 

The Future United States Space 
Program Conference 

Onober 30 through November 2 the top 
space researchers in 1hc U.S. \\'ill gather in 
H o uston to chan oul fu ture efforts. This 
ga thering will C0\ 0ercv<·rythi11gfro111 spare 
scil·n cc· 10 nuts a nd bolts span· engim·('ring
to "people p roblnns". 

If you wa nt a crash courst· 0 11 the op1io ns 

opening up in till' ll.S. span· program ; ir 
you wa m to m eet and 1alk with the top 
space l't'searchcrs in th t' na tio n : ii you \\'<t ilt 
IO be 0111· of 1 he sewra I h undrnl people 
\\'ho know a nd cart' th(' 1110~1 abo u1 o ur 
futun· in s p;in·. 1lw n you ' ll want w mak(· it 

to this confl'rC'nce. 
The "Future l lnitt'd States SpaCl' 

Program " conkn·nn· is cosponson·d hy 
tht American As1ro11au1in 1l S0<·ie1y and 
d w L-5 Society. among ol ht'rs. I !opt: 10 Sl't' 
you 1hne!-Ca roly11 I lt-nson 

Advance Conference Registration 

The American Astronautical Society 
1830 NASA Road 1 LEC Mail Code 0 -01 
Houston, Texas 77058 

ADVANCE REGISTRATION : 
(Members) D 

0 
(Non-members) D 

D 

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

Don'/ forgt•/ to takt• your L- 5 11u•111bns' 
di sro11111 w h e n filli11 g 011 1 yo ur 
applirntio11. 

(Student ) 0 
0 

(Banquet) D 
(Awards Luncheon) 0 

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

NAME _________ _ _____ POSITION ________ DEPT. _ _ _ _ 

COMPANY _ _ _ _ _ __________________________ _ 

A DDRESS ______________ __________ ______ _ 

(Street) (City) (State-Zip) 
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Fresno L-5 
We wish to thank you very much for 

sending us the L-5 reprints which we 
passed out a t our booth a t the Diablo 
Canyon Ra lly and Altemalive Energy Fair. 

Our display generated a 101 of interest 
and lhe reactions were varied. About ten 
percent of the people were open ly hostile. 
A typica l comment was: " Oh no! This is 
totally out of place here." Ano ther fifteen 
percent were openly supportive. Yo u can 
expect a few new memberships. The rest 
ran the whole spectrum in between ; 
skeptical. puuled. curious. a nd interested. 
Nearly everyone asked. " Wha t about the 
microwa,·es?". Others said, " We can never 
afford tha t.". I found it helpful to tick off a 
point by point comparison of the SSPS and 
nuclear power plants a nd to men tion the 
cost of foreign oil. T his leavts SSPS 
smelling like a rose and caused even tough 
skeptks to ask for more informa tio n . 

At tllC' rally and during the preparation 
prior to it. I made friends with sever.ti 
people fro m the Abalone Alliance and o ur 
local an ti-nuke activist group . People for 
Safe Etwrgy. ~los t of the e people a1c· 
commi1tcd 10, as they put it, replacement 
of " hard" technology by "soft " tech 
nology. They tend to initially view spa('C 
i11d11s1riali1.a 1ion as "just mo re of the 
sa m e m ea nin g co ntr o l and 
manipula tion by thc major pow<·• 
comp<t11il·s. They sc·em to be grasping for 
somc·thing elusive. however. since I think 
that most of them realize tha t 1lw 
conwrsion to soft tech nology would lead 
to economic stagnation a nd a largdy 
unten ain fu tu~. When I mentio n the 
po~~i bi lity o f utilizing extrau.:rrt~ll ial 
resources t<> put the lie to the c-onn·pt o f 
limit~ to growth some o f thc·m bt'C'O tnt• 
enthusiastic a lmost, ir seern s. in spite· of 
tht•ms<'IW!> sinn· this is near h('rcsy to tlw 
idrab of dec-e111ralimlion . I think that. if 
approac hctl in the right way. these· types of 

Frnno L-S boo/It at tltr Altrmalil't' £11rrgy Fair. St'alt'd 011 tltr rig/ti arr l.pmr Prrn •and 
Enc Forstt'r. ( Photo <011rtrs\• <:alt' Sm1tlt.) 

activist groups could )•ield some \'Cl')' Final Frontier 
i111elligem dedicated space supporters. 

Gale M. Smith 

Hubbard to Appear 
in LA 

October 17 a t 8 PM the Theatre for the 
Future will ptest'nt "Previews o f C.oming 
A11rac1ions'', starring Barbara Marx 
H ubbard. ~Is. I lubbard, an L-5 Sodt·ty 
director and no tt'<l space activist. has been 
showing lwr audit·ncTs tha t o ur expansion 
into space is an c· ,·o lu tio nary imperative. 

The show is rnsponsor('d hy 1he World 
Future Sodt·ty and Am<•tiran Ins titute of 
Aeronautics and As11onautics. Location is 
the llnion Oil Auditorium. 461 S. 
Boylston St. (we:.1 of tlw I larbor Freeway). 
Admission is S2.50. 

Two 1ww p1ograms, now availabll· in 
lf>mm and vidcocass('llc. have bt't'll adckd 
to Timc-1.i fc· Muhimcdia's rri rirally
an lai1m·d NOV/\ series. The new n·kast~. 
which w<'I <' prrnluc-ed by WC RI I and 
origi nall) aired on the PBS network. mt: 
" O m· Small . tl'p" and "The• Final 
Fro111ie1." 

With ··one Small Step". lQ\' A mat b 
tlw 20th a nniversat)' of 1he ri1;,t An1<·1 irnn 
\'t·n1111t· into span'. It exami ne' tin· hi:.101 y 
of span· txploration and th t· technical-a:. 
well as poli1iral-nmi.itlt·1ation:. rhat 
i11rl111·1H't'd it th rough J ul y, 1975. when tlw 
first Sovit't Soy111. ailll th (• J\11w1 kan /\polio 
rt·ndC'/\'OU\ed in space and tlw ~pan· 1an· 
officia ll y endecl. 

"Th<' Final Frontier" i11ve:.1ig-c1H·~ tlw 

L-5 SOCIETY MEMBERSHIP FORM (please type or print) 

NAME 

CITY/STATE/ZIP:----------------------------------

AFFILIATION/TITLE OR POSITION----------------------------
(OPTIONAL) 

I am_ am not __ interested in being active locally. Phone (optional) -----------------
__ Please enroll me as a member of L -5 Society ($20 per year regular. $15 per year for students) A check or money order. is 

enclosed. (Membership includes the L;s News. the monthly magazine of the L-5 Society. Subscription of $12/ year included 1n 
membership dues). 

L-!'> Sex i<•ty nw111bl.'rs who ~ign up loi tlw Spare Legi~latio11 I lot Lint· optio n receive fn·qut·nt fit~t < la ~.,.ma i ling~ o n tlw actions of 
C.ong1t·s~ and llw Prrsid('nt which afft·c 1 tll(' ~pa('(' shu11lc" spact· coloniei.. solar pmn·r satellite·\. ~pace c·xplowtion a nd o rhc·r span· 
projects. 
__ Sign me up for the Space Legislation Hot Line. 
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premise and prom i sc o f s p ace 
colonizat ion : regularly sched uled space 
shuttles, extra-terrestria l manufacturing 
and agricu lturt', and untapped and 
perhaps unlimit<·d sources of raw 
rnaterials and energy. Already NASA is 
testing "Getaway Specials·· to outer space 
and mounting a marketing campaign to 
convince American industry tha t space is 
the plan· to be. and scientists predict that 
by th(' year 2177 mon· people will live in 
span· than on [anh. 

For nH>r<' informa tion on obtaining 
tap\'S of tlWS\' p rograms. writt· t<> W(;BH 
Edu ca 1 ional Found a t ion. 125 \V\'Stt'l'n 
An·nm·. Boston . MA 02l!H. phon\' 
til7 •192-2777. . . . . . . . . . 

. Lettei-$ _:. • < 
This question may only reflect my 

ignorance or "the market", but I'd rather 
be laughed at by you than by a stockho lder! 
In reading the Laser Propulsion art icle in 
the July. 1978 L-5 News (which I received 3 
August. about usual), I got the flash - 'why 
not invest money in one of these brilliant. 
new. li111c. space-oriented companies, like 
A \/CO Evere11 Research Laboratory, a la 
Xerox when it was young?' I am convinced 
that the utilization of Space lies in 
humanity's future-so let's gc·t going! 
Right now my largest asset is the cash 
value of my life insurance policy. which, at 
my age of 26 - and considering I seriously 
intend 10 live ano ther six score years -
seems a pretty s illy use of my resources. 
Now the question: where docs one get the 
names and profiks of such budding 
companies? Does a list exist. o r are there 
brokl'rs who specia lizl' in this intt'J"CSt. o r is 
this somt·thing the L-5 News can help put 
together? 
Thanks for your help. 
Aloha. 
Ron Lichtward t 
Honolulu. H I 

/)t'f a i Is 011 rom pa 11 ies wit iclt i11 /('rest you 
can be located i11 Moody's Industrial 
Manual, m1ailable i11 an y good li/1rary 
-Cl/ 

Why should wt· spend S20.5 million for 
the Teleop<·rator Retrival System? From• 
what I n·ad in H enry S.F. Coopn's A .. 
House in Space, tlfr problems and living 
conditions of Skylah warrant a totally new 
systt'm. An u pda ted vnsion of Skylah 
co11ld bt a preckcessor 10 Span· mini
coloni \·s. Would this not ht· a mon· fru it f11I 
coursl' to follow? Let the old syst\'111 co111<· 
tum bliug· down . but not 0 111111'. and us\' the 
111oncy for R&D in to a new <md diffen·n1 
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"Skylab". Unless the Teleoperator 
Retrieval System has o ther import.ant uses, 
I can not lobby for it as pan of a NASA 
budget. I feel that Skylab won't be there to 
save and will be slllck with a S20.5 million 
T e leoperated Anemic Pachyderm. The 
same seems applicable to Spacelab II. In 
the absence of a be11er arguement. I must 
lobby against these items in the NASA 
appropriations bill. 

Live long and Economically! 
Kei th Kuhn 

Lewistown, Pa. 

· I propose that we make up our own 
award to be called the golden turkey 
consisting of a statue of a 1Urkey with its 
head on the chopping block. The first 
person 10 receive one should be none o ther 
than Senator Proxmire for making a fuss 
over the SETI appropriation. The $2 
milli o n "req u es ted this year when 
compared 10 the na tional debt o f 675 
billion amounts to a savings of 3 ten 
thousandths of one per cent (3x 1 Q-6). 

Never has one done so much 10 hinder the 
expansion of human knowledge a t so little 
savings. In fact. the S2 million would on ly 
be 23 of the cost o f the new Sena te o ffice 
building. As for bei ng against the tele
opera tor system, I hope Skylab comes 
down in his back yard. 

Michael C. Strong 
Swartz Creek, Ml 

I am opposed to developing solar energy 
sta tions in space because it is no t cost 
effective a nd, further, will no t produce 
significant energy potential. Ra ther. I 
full y support thl' development of fusion 
energy. 

At this time. the U.S. does not have a 
comprt'hcnsiw t'llC'rgy progra111. The 
Soviet llnion. in conjunct ion with tlw 
Socialist blo<" does it the following way: 
massivt· fina nc ia l , economic and scientific 
development of fusion energy and spacC' 
exploration . ·while we reinven t the wheel 
(solar energy). they will leave us far 
behind. Unfortuna tely, it will take a m·w 
"Sputnik " to change the prt'vailing 
imellectual climate. 

. , 

Thomas Scanlon 
Brooklyn . NY 

On page 20 of 1 he J an uary 1978 L-5 News is 
a letter: " L-5's Achilks H eel?" I cannot 
agrte with Mr. R.G. Lovell's opinion. The 
sola r power satellitrs are stations which 
can IX' mon·d a ll around our planet a t a ny 
place where energy is needed. Tlw deep 
well geothermal plants imply a very strong 
stud}' of new materials resis ting the high 
tt'mperatu1-es of magma and lava. and till' 
<n·ation of a liquid resisting these 

temperatures. The problem of solar-energy 
transmission by microwaves seems to me to 
have been studied much more profoundly 
and therefore much more advanced in its 
creation. 

On page 21. Mr. Michael Mautner, Ph.D. 
discusses "Corrosion Questions". Still it 
seems to me premature to examine space 
colonies' structural materials. I will only 
mention an art icle indi catin g the 
lremendous quantity of nickel to be 
colkcted form an asteroid, which means 
that large quantities o f oxida tion and/ or 
acid proof sheets can be lamina ted for 
space-purposes. Ano ther solution may 
possibly bl' the vitrification at low cost of 
usual sheets. 

But, as I mentioned bdore, I consider the 
c reation of space colon ies as a second step . 
The main purpose of L-5 ought to be the 
creation of the S PS and the large income 
which will result from the supply of the 
cost free sola r-energy which wi ll pay the 
investment madC' and then build up the 
funds necessary to proceed to the second 
step: space-colonies. 

Stefan Cantacuzino 
Master o f Technology 

Huddinge. Sweden 

Eric Drexler's article "The New Space 
Program" was very interesting, and very 
true. If we (members of the NSP) don't 
come together on our goals, we will never 
be able to get anything put up in space, 
much less any form of space habitat. NASA 
a lready has congressmen a nd Senators 
tearing its budget apart left and right. 11 
,·ena inly doesn't need to have civilians 
tearing down every idea they put up 
because it opposes their pet project. 

Jonathan Hendnson 
Hodgenville. KY 

Words of wisdom from Dr. Frosch: "Thl' 
system has now sharpened its pencils in a 
way tha t discouragC's changes that are 
major. We have: ocen so busy with other 
things that we may have inadvertently t0ld 
the people who think up ideas togoaway." 
(Van ishing Innovat ion. Business Week . 
July 3. 1978, p. 46-5-1. specifically page -19) 

Aargh !!! 
Charles J. Oi\·i1w 

Trenton, NJ 

Congratulations on the: L-5 editor's new 
daughter. I suggest tha t you train her as a 
pipe-fi11cr/ metal worker. with 1995 in 
mind. Looks like about thC' best way to get 
off th\' world then: a useftil ski ll plus 
[[OC prcssun" ther<' bt·ing few female 
pi 1x·-fi uers. 

.Jack Salmon 
Pensacola. Fl . 

L-:1 N<'\\'S. Sq>lt'lll h\·r I Yi~ 


