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Excerpt from 
PA AGE TO INDIA 

b)• ll'alt Jllhitman (1868-1871) 

Pt1ssag<' to J\lore tha11 India! 
0 Sf'cret of the Earth and sk)•! 
Of you 0 waters of the sea! 0 winding 

creeks and riuers! 
Of you 0 woods and fields! Of you strong 

mountains of my land! 
Of you 0 prairies! Of you gray rocks! 
0 morni11g red! 0 c/011ds! 0 rain and 

MlOWS! 

0 day and night, passage to you! 

0 Sun and Moon and all you stars! Sinus 
a11d f u piter! 

Passage to you! 

Passage, immediate passage! The blood 
burns in my 11ei11s! 

Away 0 soul! //01sl mstantly the anchor! 
C11t the- hawsers-haul 0111- shakt• 011t 

e11ery sail! 
Na ve we not stood here like trees in the 

ground long enough? 
liaue we not grovel'd here long en ough 

eating a11d drinki11g like mere brutes! 

I la11e we not darken'd and dazed 011rsf'lves 
w ith books long enough! 

Sail forth-st<•er for the deep writers only 
Heck lt•ss 0 .\0111. exploring. I with //l{'t', 

and thou with me, 
For we are bound where mariner has not 

yet dared lo go, 
And we will risk the ship, ourselties. and 

all. 

(Thanks lo the T exas L-5 for locating this 
appropriate poem.) 



Coninients on Voyager I 
by l1'illiam K. Hartniann 

Planetary cience Institute 
Tucson, Arizona 

Thl' fi1 :.1 \\'l'CI.. o f ;\laHh. 19i9. 
n 1l111inatnl a \ oyagt· o f di\COH't ) who~r 
full :.ig nifi ra nt t' ,1ill h a, n ·1 lwl'n 
appll'< iawd b) n10~ 1 of llw ptt'''· Pt l'1>itknt 
C111l'1·, p<:a<t iniiiati n ·, in ilw ;\liddll' 
Ea1>t (<l't1ainl) a wrn 111) ('nll·rprisl") 
domin:unl 1ht' f1ont pagl'' along wi1h thl' 
u~ual 111111dt' t1> and 01111agl'' (why atl· dw:.t· 
items s1ill considered news, since they 
happt·n ;ill 1lt1· 1i11w?). Tht· hlll'!>I phc>w~ ol 
.J11pi1t1 aud llll' hiilwno 1111mappt'<I wo1 ldl> 
of Callisto. Ganymede, £urop<1, lo, and 
Amalthea were treated as 1101 so much as 
real new~. but as the latest scientific 
amusements-curiosities such as the 
discove ry of a new fossil fish. 

It l<lok th dt•\'l'll \'l'a h to go f IOlll I h l' fi I :.t 
doi.l'up phow' of till' ;\loon in 196 I 10 llw 
fii:.t ,utfaH· photm of \ 't'tlll' in 19i5. 
rompll't i ng dmt·up \lit \l'\, of ilw fi \t' 

lat gt' plantta1 \ bod it·, and t\\'O ,111;rll 
bodil'' in iht· i111w1 ,ota1 '"ll'm : ;\k1 t111). 
\ 'l'nu:.. 1::<11 th. ;\loon . ;\ lah, Phob<h and 
Dt·i mo,. \\'ha1 \\T wi 1 m·,wd i 11 1 lw fi1 '' 
w<'t•I.. of ;\!;11 ch. I !17!J. wa' 1 h l' add i 1 io n of 
fo 111 moll' plam·1-,i1n l h<xlit·, w 11111 li,1 in 
on I) t htl't' da) :.. 1101 10 lll<' tll ion llw c lo~<· up 
photograph) o f an addi1io11al 'mall 
pOtalO·\hapni 11°0! Id . llll' di,< 11\'l'I) o f a 
whok m·w 1ing i.)'H'lll. plu, llll'di,cm·n) 
of auroia1· and lightning on .J11pi1n. and 
the discovtry that lo i~ llw most 
gt·ologirnlly active world known in tlw 
solar syi.1t·111. 

lkfot l' ~ la t< h . 1!)79. \\'l' a l1t·atl\' knew 
1ha1 dw fo111 l;11gl' ~a1dli1t·, or J11pi11·1-
<allnl iht· Calilnin ,a1dlitn af11·1 lhl'it 
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di!>CO\l'll'l-\\'l'll' \\'l' itd . J hn \l'l'llll'll lOhl' 
g<•1ting mort· illlt'll'\ling h1 tlw \Tar. 
Rt·tcnt d::ita ,ho"·nl 1hc) :tll' ;ill pwhahh 
biggtr than 1he planl' l l'lu w and 1ha1 
Ga nymtck (diaml'll'I 5211i l..111 ) a11tl 
JX'rhap!> C:alli,,10 ( 1890 l..m ) Wl'll' biggt•1 
than the plant t Mcrcu1 y. Ganymede is jui.t 
o ver 3/ 4 the size o f Mars. Th(')' may have 
see med min o r curios iti es in 1he 
early Voyagtr t ncounttr pici urts when 
seen as small blips against the looming 
presence of gia nt .Jupit tr. but 
1hq arl' 11·al wm l<b i11 llH·it ow11 t ig lll . 
Sptn ro,,ropic 111c·a,11n·n1t·n 1' i ndic a11·d 
po wdl't y ur laH· 111:111·1 ial, ptohabl) 

" The latest photos of Jup iter ... 
were treated . . . as scientific 
amusements." 

con:.i,, ting of mixtutl'' of ,no,,· a nd "di 11 " 
~uch "" :. ilicaie :.oib. :.11lf11r t<>111po11111k rn 
\afll>. rill' dt'll\il) of t•at h \\'ot Id Ill< ll':l\t'\ 
a:. wt· go inward IO\\'a td .J 11pi1t·1: C:alli,IO. 
1.8 gm nn1 : Gall) mc·ck. 2.0: Europa. :!.2: 
lo, 3.5. A similar progre:.sio n is fo und in 
the inner solar system. The gc·ntrdl 1heory 
is 1hat tlw et•111 ral bod y (ll ll' S11n or J11pi1t·I') 
S('rwd a~ <a lwat :.tHll Ct' during llH· 
for111a1ion of lhl' minor hoclin. 
t·vapora1ing away llw lighl<'t 1omp1n111d, 
sue h as ic<',, from llw i111w1 hodit·i.. 

lo C'Spt'ri<tlly "'"" ktto\\'11 lO bl' \'l' I)' 
,,1rnnge. In tlw 19()0''· :l\tm110111t•h 
di~con·ted 1ha 1 ~011w1i11tt'' \\'ht·n it 

emerged from the coldness o f jupiier ·s 
shadow. it would be brighter than 11om1a l 
for ll' ll ot fi ftl'Cn millllll':.. pm:.ibl} 
indirn1ing condt·nsabl t• :.ub\talHt'\ tha1 
rm11wtl in thc.· cold and (' \'apcm.11t·d in thl' 
Sun. o r surface compounds whose 
reflectivity changed with temperature. The 
ohM'l\'a lions still aren ' t wdl c.•xplai1wd . 
Pinm·1·1 I 0 ~hm1Td lo had an at mo~plwt t'. 
1>111 on l) wi1h ahoul a hillio111h iht• \11rfa1 t' 
p1t'\Mtrt· o r Eat th-hardl y mon· 1han a 
111i11or conn·n1rn 1ion of intl·rplam·1<11 y ga:.. 
Bright colors were known from Earth· 
based photos which showed only vague 
pa1ches o f colo r. Geochemists suggested 
sulfur and salts might explain the red and 
yellow tones. This seemed supported in 
1973, when observers discovered a yellow 
g lm1·i 11g cloud cr round Jo which t 111 n l'd ou1 
10 bc.• ,txJium a 1om:. l'miuing till' fa111011' 
)t·llow ,txlium " D" pntr.il lim·. Ent.•1gt·tit 
pa11ic k' in .J11pill'1 ·:. magnt·ti< ridd \\ ( ' ll' 

\u:.pt:tlt·d to ht' bla, ting ,odium a ton" off 
~ah (;"'\aCI ) dq)mit~ 011 lo. wht•tt• 1hq 
would bt• 1h1 o w11 inio spun· and t'ntit a 
n·llo"· g low after being l 'Xl i tn l h) 
"mlig ht. An a1>trom1111 on lo wou ld 
;,om1·1i111C'\ Sl'l' a )dlcl\\' a 111 01a l :.1..y. 

\'oyagtr s hO\\'l'd lhl' Calikan wo tld' 
\\'t't l' :.ii I I more i ntr rl'Sl ing. rtwy a 11 appt·a1 
difkn·r11 OllC' from ano1hn . Outtr 1110011 

Calli:.w ii. \'l'f)' lwavi ly natt·H·d. cad1 < r:tl('t 
showing a bright splotch 1)l·rliap:. dut· IC> 

in· formalion~ caustd wh('n 111d1l'd iH· 11·a:. 
sprayed from the im pac1 si tes. A giant 
system of concentric rings on one side nHI)' 

mark an o ld gian1 impan. much a" :.r:.tl'nt:. 

This photo is of t1olca11ic erruption 011 
Jupiter 's satellite lo-the first such act1t1ity 
e11er discovered outside of the Earth. The 
fact that setieral erruptions have appeared 
to be occurring at the same time suggests 
that lo has a more actii1e surface than the 
Earth, wi th vo lcanis m going on 
conti11uously. A not her characteristic of the 
obsen1ed volcanism is that it appears to be 
extreme/)' explosit1e. with velocities more 
than 2,000 miles an hour. This is more 
11iolent than an )' terrestrial volcanoes like 
Etna, Vesu vius or Krakatoa. 1'olca11ic 
structures on the surface of Io have been 
·identified by Vo yage r l's infrared 
instruments as being abnormally ho/­
several hundred degrees hotter than the 
surrounding terrain. 

L-5 News. April 1979 



1l bove: Photos of the four large Calii<•an satellites of Jupiter. taken by Voyager between March I a11d J. 1979. On this picture they 
shown at their correcl relative sizes: lhe two biggesl, Ganymede a11d Callislo, are larger than the plane/ Mercury, while lo a11d Europa are 
about the size of our Moon. In order of increasing dislance from Jupiter, lhe satellites are: lo, Europa, Ganymede, and Callislo. Like our 
solar system, with rocky planets near the Sun and the less dense planets further away, the Galilean satellites get lighter as they get furt her 
from Jupiter. Ganymede and Callisto are barely twice as dense as water. 

or roncen1ric clirrs mark 1hc· larges1 impac1 
basins on our Moon. Ganymede seems 
mockrately cratered wi1h large rla1 plains 
marked by ~culiar mo11kd, irregular 
plotches or a type not seen before. Europa. 
een only in a di 1ant view. has a system or 

major linear feawrcs which seem 10 be 
faults or frdcturcs as much as 1000 km long 
and 3 km wide. 

An interesting conrtuenre of theory and 

observa tion ntllll' with lo. since a papC'r 
puhlished a f('w months bc-rort' llw 
encounter pointed out 1ha1 lo is ::.o dow IO 

Jupi1cr that tidal rtcxing of lo gem·1a1t·s 
appreciable heat in ih intc1·ior. Its interior 
should be hot, and migh1 have mt'lted icy 
or other compound!>. First looks at 1hc 
Voyager pinures revealed a surfan• with 
volcanic·look ing mountains and [(ow 
impact craters, indkating 1hai the surfan· 

is geologically young and has covered or 
obli terated i1s impact craters faster than 
they can form (rather as Earth has done). 
Within ho urs or Voyager encounter, 
researchers concluded. that 1he planet 
probably had recent volcanic activity­
apparently even more recent than o n 
sparsely cratered Mars with its huge 
volcanic mountains. A few hours la1cr, 
scruLiny o r close-up photos revealed 
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Abo11e: Gan )'mede, j upiter's largrst satrllite, w ith a radius of 2.600 kilom eters-about 1.5 time.f that of o ur /\loon . Gan)'mede has a bulk 
dms1t y of onl)' about half that of our Moon, i11dicat i 11g that it 1s probably com posed of a mixture of rock and ice. The large dark regionsa11d 
thr w /11te spots resemble features fou nd 0 11 the Moo11-111arr find impact rratrrs rrsput11•rly. The long w hite filaments rrsrm ble ra)'S 
associatrd with impacts on the lwiar surf au. 

umb1dla·'>hap('d erupting clouds on the 
limb of 1he pl<1net, projected against the· 
black hackground o f space. Till' clo uds 
,hoot up 111ntT 1han 100 km (3~:i.000 kt·1) 

a nd au· <oin< idt·111 \\'ith hot 'JlOI' wH·rnl 
h1111d1 t•d dq;~n·<·5 \\'art11t·1 1ha11 till' '111fa<t'. 
dt·wc 1t·d I)\ i11f1au:d i11,1111111t·11h. l'h l'' aH· 
tlH' \ olca110t·' of lo a<111alh 1·111pti11g. a nd 
at k:"t fm11 ,imultaneou'> t·1 up1io11' haH· 
lx·1·11 fouud. 

'io tl11· C:alikan 11100111' o f jupi11·1. O ll<l' 

di,111i"1·tl \\0 i1ho 11t n1111 h 1ho 11ght "' 
fw1t·11. do11nant i<d>all~ ol thl' 011tt·1 ,ola1 
i.,·,t1·111. han· hec·n found to I)(' a '>)'' ll'l11 of 
\~·rn Id ' \\' ith grc:a t n 1rit 1y. inc hiding tlw 
1110'1 vo lr:111ica lly act i\'(' 5111 fa«· o l"t'l\'1•d 
i11 tlll' ,olai ' Y'tc m. and p1 o babh with 
ahund:u11 h o t and cold running \\' :lll'r. Ii 

" " " lw that 'onH'da' 1dH"11 out 
d1·-.c l'ltd1·nh a11· fl-1 r~ ing bac J.. and fo1 th 
among tll(' J m ia11 '><ttdlit1·'· 1"i11g thc·w 
IH' \\' \\'<>lkk the fir t ,,·c·c·J.. of :\la1e h . 197!1. 
will 110 motC· Ix· n·mc·mht·1<"d lrn ou1 
diplomatic lmays tha n I 192i '>11·mc·111h1·1t d 
frn 1lw 11a\'l'l1' of Queen bahdla and King 

F1'1di11m1d . 
Th1ough a ho-h111n app1oac h 10 -.cinH<' 
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jo111nali~m. 0111 '"c it•ty i, mh,111g 1ht· 
111ajor Ill'\\'' or 0111 till ll'. 1'11t 1<·11·1 i'iio n 
rnpaci1 y c·x i1'll'd to b1oadcw11 tlw .Jupi1 t·r 
a nd :.atdlit1· t'll«>untt·h /iill' from Jupiter 
i111 0 m 11 Ii' ing 1ornm. but t•xccpt Im 
Public R1oa1Jc-a,ti11g "it•td<t· cm't·rngt• in a 
ft '\\' majm <i t it•-.. 11Hht p1·opk mi"c·d thi,. 

lt1 m y capa< it' "' pin, liai,o n o f thl' 
Di' i,,ion of Plam·ta1' Sc i1·11< t' of tlw 
.\ ml'1 ic-a 11 .h11 011011iica l So< it·t)", I 
< 011 tac tC'd t Ill' < 01111111·1 c ial 1wt \\'OI k' to 
t•nc o uragt· liH· cmt·i;1g1· and H'<t·i1Td tlw 
rl'i.pom<' that .. \,'l'll. if 1h<·} gl't :tll)thing 
int<Tl'sting. \\'t'

0

ll g1·1 it 0 11 th l' l'\ 'C·ning 
nt' \\'S ... Tlwn· \\':t~ ra1lw1 111i11inw l covc·ragt· 
011 the l'\'c•ning nnn. Th<·} appa1 ently did 
not think tlw fi1,t 111appi11g of four nt' \\' 

\\'orlds in th1n·d:I\'"""' \l' I } intt' it·, ting. If 
L·."> m t•mbC'1' think it j, int<·H·,ting. thtll' 
an· two thing\ \ <HI had lll'lll 'I do to kt'<'P it 
going : C:ontac t 10 111 ,1·1wtof'i and 
rcprcsentati\'{·s again and point out that 
space e xplorntion i ~ exciting and that 
f unhcr mis io n s should be s11ppor1cd: and 
write lO the New York news lwadquan rrs 
o f the majoi- ne two rks and tell them you 
\\'ant b1·111·1 c m ·t·iag<' nl till' \ 'oy;1g'l·r II 

1·ncount1·1 with J11pitl'rand thl' ,;iu·llitt·, i11 
.J 11 I y. 

Will iam K H artmann i,, 
Senior . cic 111ist a t tlw Pla11ern1 }' 
Scien ce l n i. titutc in Tuc-\ o n . I l is 
rC'~(·atch has dea lt with :.t<11 and 
planet formati o n and th t 
t•volution o f p la net s urfacl'\ . In 
197 1. he was a co-in\'C'\tigator 
on the i\larinc r 9 missio n that 
first put mapping cameras in 
0 1 bit aro und Mars. and in 1968 
he was a photo-analys t o n a 
1't11dy o f lJ FOs s po n sored by tlw 
Air Force. H e is curr1•11tly 
'<'I ,·ing as press lia~on of the 
Di\•i\ io n of Planl'rn ry Science o f 
tlw American A tron o mica l 
Socie ty. In additio n 10 be ing a 
professiorutl astronom<'r. 
I I art man n is also a n astronom i. 
ca l a rti s t. 

L-5 Nc·ws. April 1979 



Abo11e: This plwtomo.rnic of Callisto was assembled from pictures taken by Voyr1gn I 
from a range of 202,000 kilometers (121,000 miles). Callisto is tht• dnrke.1t and most 
dista11t of the gal1frn11 satellites and has probably the oldest surface. The .wrfnre ha.1 bre11 
heatlily cratered by meteorite impacts with ma11y craters d1splayi11g bright ray systems 
simular to those 011 the Moon. The surface of Callisto is primarily rocky while the interior 
contains large amounts of water or ice. 

Left: Tiny red A maltliea. Jupiter's 111nermost satellite which whh::.esaround the pla11et 
e11ery 12 hours, only/.); Jupiter radii from the cloud tops. Amalthea's irregular shape 
probably results from a long history of impact cratering. The satellite appears to be about 
80 miles (IJO kilometers) high by 100 miles (170 kilometers) wide. 
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A boue: Europa, the smallest Galilean 
satellite. The brig ht areas are probably ice 
deposits w hile the darkened areas may be 
the rocky surface or areas w ith a m ore 
patchy distribution of ice. The m ost 
unusual features are the systems of long 
linear structures which cross the surface in 
various direclions. These could be on the 
srale of g reat ca.n yo11s or m erely surf ace 
streaks. 

Left: This /J icture is a J minute, 12 
second exposure by a wide ang le camera of 
Jupiter's dark side. The long brighl double 
strea./1 is an aurora near Jupiter's north 
pole. The bright spots are probably 
lightning, b111 they rould be auro ral 
features. As lightening flti shes they are 
com/>ara.b/e to the brightness of superbolts 
seen at the to ps of terrestrial tropical 
lhundnstorms. As auroral features they 
would be much brighter than lhose on 
Earth. 

L-5 News, April 1979 



Above: The Great Red Spot, an 
enduring feature on Jupiter's turbulent 
cloud surface. Vividly-colored convoluted 
patterns cirrnit the planet in a tumultuous 
state of currents and flows. One of Voyager 
l's major goals is to discover the nature and 
chemistry of the colors that we observe in 
these patterns. 

Center: Jupiter in a photo taken by 
Voyager 011 February 5th at a distance of 
28.4 million kilometers ( 17.5 million 
miles). Jupiter embodies more than 70 
percent of the mass in the solar system that 
did not end up in the Sun. 

Bottom: The first evidence of a ring 
around Jupiter is seen in this 11minute, 12 
second exposure photo. The multiple 
exposure makes the extremely faint ring of 
particles appear as a broad light band 
across the center of the picture. The ring 
has been invisible from Earth because of its 
thinness (30 km or less) and its 
transparency when viewed from any angle 
except straight on. (The background stars 
look like broken hairpins because of the 
movement of the spacecraft during the 
lengthy exposure, and the black dots are 
geometric calibration points in the 
camera.) 
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Gateway to the Stars: 

" Hop into the time machine with me to see why nations such as 
Liberia and Indonesia pant after Earth port." 

by Carolyn Henson 

Right now Lhe big aCLion in the 
eq ua torial Third World centers on 
Eanhpon. Several nations are negotiating 
LO set aside a 200 square mile tax-free, 
regulation-free trade zone which will 
become the hea rt of a giant intemational 
spaceport. 

Hop into the Lime machine with me to 
see why nations such as Liberia a nd 
Indonesia pant aft er Eanhport. We step 
out in 2005AD under the blazing sun; to 
the left is the seaport, where hundreds of 
freighters arc unloading passengers and 
goods. Far off to the rig ht we sec the g leam 
of gantries and hear the roar of a giant 
passenger liner as it rides a pillar of fire 
inLO the sky. On the edge of Lhe horizon 
bright objects fl ash noiseless I y upward one 
right after another, lofted on the tips of 
laser beams. Those are the freighters, 
shipping goods 10 space cheaper than the 
US Post Awful ships first class mail. You 
hear a distant boom, boom, boom, not the 
beating of native drums but the sonic 
booms of reentering freig hters. And before 
you spreads the megopolis of Eanhpon. 
The richest ci ty in the Solar System. Her 
fabled streets teem with people babbling 
hundreds of Earth-tongues. And 
everywhere you go you meet the proud 
spacefolk: Belters [rom beyond Mars, 
Lunans and Lagrangians and more. Street 
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vendors hawk souvenir asteroid nuggeLS, 
fragra nt mangoes and cheap watches; 
dudes with leopard skin hats cruise the 
s treet in fl ashy pink hovercraft. Shops 
overfl ow with duty-free goods: jewels from 
the laboratories of Leo (low Earth orbit), 
Martian surface-rated camping gear, cheap 
pocket u·idee sets, and more. There's the 
recruiting district where thousands of 
companies hire more than a millio n 
people every year 10 go to work in the 
facto ries o f space. The sign over the 
Galactic Enterprises oUice proclaims 
"Earn your own home in ten years!" next 
10 a hologram of a giant space colony 
interior featuring banana trees and a 
honeyskinned maiden whose tresses are 
held back by red hibiscus blossoms. 

We hop back 10 1979 and you ask, " How 
do I get in o n the aCLion?" 

Ca ll Jim Bennett or Mark Frazier at the 
Earthpon office, (805) 965-7947, 221 W. 
Carrillo St., Santa Ba rbara, CA. You can 
apply for a job! Eanhpon needs just about 
every skill under the Sun. Feeding the 
copier and stuffing envelopes isn' t fun and 
doesn't show off your skills, but it means 
you 're on the spot when a bener job comes 
up. (Tha t's how J im Benneu got his job a t 
Eanhpon.) 

Also, you can g ive money 10 the 
Eanhport project. Eanhpon is operated 

under the aegis of the Sabre Foundation , so 
your donation is tax-deductible. If you g ive 
them money you' ll be in good compan y: 
fa med science fiction writer Arthur C. 
Clarke is one of their donors. In exchange 
the Ea rthport project will keep you up to 
date. 

Who are Lhc people who aspire to build 
the greatest port in the history of this 
planet? Arthur C. Clarke sees his beloved 
Sri Lanka as the gateway to the stars. He 
has just fini shed a novel. T he Fountains of 
Paradise, which centers a bout a giant 
skyhook, a ladder into the sky tethered at 
the Sri Lanka Eanhport. As I mentioned 
above, Clarke has the g uts and vision to 
invest his lime and money into building 
the dream of his la1es1 and. so we hear, best 
novel. 

Mark Frazier is a young Harvard 
graduate who left a thriving career as an 
investigative reporter to direct the 
Earthport project. Ma rk is super 
handsome, somewha t slight of build with 
short curl y black hair and a voice that 
melts hearts. He gave up luxuries and even 
scrimped on food so that his money could 
go in LO the real necessities: postage. 
printing, phone bills, travel funds, and 
more for Earthpon. 

Jim Benneu is a tall, broad shouldered 
a nthropo logis t spec i a li zi n g in 
agriculLUra l research. He left a good 
paying job 10 work as a full time Eanhpon 
volunteer, and when its first suita ble job 
came open, he got it. He's running a study 
of Third World space program leaders ' 
atti tudes toward solar power satellites, 
Manhauen-sized energy systems which 
could LUrn Lhe energy crisis into a relic of 
history. 

Fo rm er sc ie nti s t / as tro naut Phil 
Chapman is pulling voluntary labor into 
the Eanhpon project. Thanks to NASA 
budget cuts his career went into cold 
storage before he had a chance to make it 
into space. Undaunted, the urbane, 
articulate and - you g uessed it -
handsome Chapman went 10 work for 
Avco-Everett Research Laboratory on laser 
rocketry. By boosting small ships into 
space with lasers it may be possible 10 cut 
freight costs 10 SIO/ kg to geosynchronous 
orbit. That's a passenger ticket 10 space for 
about S !000! 

After working on how to get him (and 
us) into orbit cheap, Phil went over to 
Arthur D. Little, Inc. 10 work with Peter 
Glaser on solar power satellites. He's there 
now, hammering out an economic driver 
that wi 11 give us jobs at the other end of the 
cheap passenger routes 10 orbit. 

Eanhpon - today it's no more Lhan a 
dream on the drawing boards of a group of 
visionaries. But they have the guts and 
savvy needed to make it happen. m 



NASA Talks to 
Students 

Fur Flew when Students Confronted Bureaucrats! 

by Stan Kent 

"Comt· and sec rm•". \\'US NASA 
Administrator Dr. R o bert Frosch's 
response w pe rsiste nt ~111d<'nl q11es1io ning 
d u r i n g l h C' I 9 7 8 I n l t' r n a l i o n a I 
As1ronau1irnl Fcdna1io n CongrC'ss hdd in 
Dubrovnik . Yugosla\'ia. Stan Ke m. a 
rcrcn1 graduate of Stanford l lniH'l's ity. 
had ra isC'd qrn·stions s11r rn11nding NASA's 
relatio nship with the s 111dt·111 comm1111i1y. 
and aftl'r St'\'('t'<tl months of fr11s1rating 
kilt'!' writing by s1udt·n1s (ollwrwist• 
known as tlic b11rrn11crati<' p;rpcr sh11frle) 
Dr. Frosch follow ed up o n his Duhro\'11ik 
invitatio n a nd nwt tht• iss11c of st11dt·11 1 
i1woh-em en1 in thC' span· prngra111 fac<' 10 
fa CC' in hi s NASA ( (('adq11artns 
Washingwn D.C. officC'. 

The m eeting ce111crnl 11pon tht' 
rontributio n swcknts can makt· to ilw 
space program during tht·st• kan budgt·1 
years. Bo th Frosch a nd Kt·n1 agn·t·d upon 
the n('(·d to invo hT swdt·n1s in the various 
NASA programs and particularly th(' Lt S<' 

o r students in the a rea o r c·d11ca1ional 
programs. Sollll' o r tilt' anivitil'S propost'd 
by Kent which mc·1 with Frosch 'sapproval 
arc: 

Student Ambassadors of 
Space-Many students arc capable of 
acting as inte rmediaries between NASA 
and tht• wider body of students who an· 
interested in space. but n:q11irt·direnion 
and fail 10 receive it because of NASA's 
funding and labo r res trictions. Frosch 
said NASA could prepare packets of 
s lid es and hando11t s for 1h1: 
"ambassadors" to use. 

Student Management of 
the Space Mobile Program 
The Space Mobile, a self-contained 
travelling space roadshow, has had a 
very uncertain future because of the lack 
of labor and operating funds. Rather 
than scrap the vehicles, the space 
mobiles could be managed and operated 
by a student group under the "parental 

supervision" of a local AIAA or similar 
professional society sectio n. (Such as L-
51) 

Student NASA Advisory 
Board-A s tudent for 11111 . compost·d 
of sen ·ral nominatt'd s111dcn1s. would 
prepare a yearly w h ite paper dctai l i1.1g 
studt'nl vie ws of N :\S:\ program~ . \\'hat 
programs s111d<· 11 b would Ii kl' 10 Sl'l' 

NASA undertaking. ;tnd din·nio ns for 
future NASA swdettl ani\'itit's. 

Student Flight Experi-
m e n ts-Planning should hq~in 011 
student •·xpt-rinwnt ~ to ht· flo\\'n un 
Spacdah, although one ol the l;1rgcs1 
obstaclt's 10 allocatio n o f a ponio n of 
Span· lab re so urcl's 10 s 111dt·n1 
<·xpniments wo uld lw scil'ntifit jl'a l o11~) 

b y senio r me111lwrs of 1 IH· sci t'n 1 i fie 
l'Sl<t bl ish 11H'n l. 
Such itl'tlls as th<' above programs ar<' 

promising. but s tudt·11ts must rl'aliz<' that 
NASA has firml y depos ited tht• hall of 
studC'lll i11,·olvenw111 iu tilt' space progn.1111 
into the w<1i1ing courts o r s111dC'nl groups 
thro ughout 1heco11n1ry. ll is upto s tud<'nts 
to take the initiative and drag the 
NASA/ Administration/ Bureaucracy in to 
the· Space Age. /\1 ltas1 studt·nis no w haw a 
chan nl'I o f communirntio n. b11t it is 
important to t'l'a l izc the difficulty o f the 
task. 

As an illustration of the obstacles to be 
overcome. consider some o f the comments 
made by Arnold Frutk in, NASA Director 
of Ex ternal Affairs. 10 Stan Ke nt in an 
interview following Kent 's talk with Dr. 
F rosch. Frutkin. lik<· Frosch , \\'as 
supportive o f the s tudent a mbassado r a nd 
space mobile programs. H e was a liuk less 
enthusiastic about student payloads on 
Spacdab adding tha t. "any student 
payload shou ld be judged on the same 
merits as every other potential payload." 
Such objectio ns were mild compared to 
Frutkin's oppositio n 10 the idea o f stude11t 
input into NASA's planning procedures. 

With the charannis tic arrog;mn· of a 
typi<'al b1.tr('a1tcra1. Fru1ki11 la11nd1nl into 
a n a ll out at tack 011 st11d1·111 compt·tanc~ 

a nd respo 11sibli1 y. I kn· an· a ft ' \\' of his 
C0111111C'n ts: 

• "h is absolutdy ahs11rd to think 1ha1 
undngraduatt· studl'nts. ,,·i1h limited 
c·xpntist• and C' X))('rit·nn'. wo uld m a kt· 
any useful contribu tions 10 NAS/\ 
planning ... 
e On the suhj('cl of FASST's DOE 
contrar t LO solicit s1udc n1 , ·inqmint on 
Satell ite So lat Powa. Fn11ki11 o ffnt'd 
the fo llo\\'i ng gem of wisdom- " DOl::'s 
a warding of 1lw FASST contract \\'as 
<·x1n·111dy ill ath·iscd . and if it had b('t'!l 
up 10 rne (Frutkin ) FASST would 1101 
haw nTt'iv<·d any support." 
• "Th('!'(' may be SOlllt' txin·md y 
takntc·d undergraduate s1udcn1s ou t 
there. capabk or making a contribu tion 
to NASA's rnmplicatt'd planning 
procedure, but if th<'rl' an', you' re g-oi ng 
10 haw 10 s how me tha t thl'y art' worth 
consideration ... 
The list o r Frutkin's commt•nts gOl'S o n. 

but it should be cltar lO a ll s lu<knts just 
ho\\' much opposition thne is to the ir 
invo lvement in such thing-s as po liry 
detnm i na tio n. f ut11re prngra ms. etc. No 
swdent pretends tha t tht·ir po i111 of vit·w is 
correct. or beuer 1ha11 the considnt·d 
opinion of NASA p la nm·rs. but wha t 
students do offer is a diffcrc·m. fresh 
approach to tackling a problem. an 
approach the· cxperirncecl professio nals 
may have overlooked. Frutkin asked for 
proof of students' ability to contribute to 
the planning procedure. If Fn11kin will 
reflec t upon his discussion with Kent. he 
sho uld realize that proof was staring him 
in the face. After a ll. NASA has been trying 
to decide what w do with tht· Span· Mobilt 
program for quite some time. Om· 
experienced pla nner wanted to scrap a ll of 
the vehicles. but then along came this 
unexperienced. naive studt nt s uggestion ... 

m 
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Space Wars 
Whenever one or more nations are 

gathered together, sooner or later there is 
going to be a war. That seems to be an 
axiom of history. 

When I was a kid, we also knew that 
everybody got measles and mumps and 
sometimes polio. Kids don't catch that 
stuff any more. 

We're moving into a new age and a new 
frontier. Maybe in this age war will be as 
obsolete as polio. 

The pioneers who overcame measles and 
polio didn't use tl)iShful thinking or pious 
pronouncements. They put their theories 
to the test and chucked out the ones that 
didn't work. 

Today a new group of pioneers are using 
the space arena to test their theories of war 
and peace. One is the United States Dept. 
of Defense (DOD). 

SANE, a citizen's anti-war group, has its 
own theories. And it doesn't think at all 
well of DOD's space policies. SANE's 
objections are detailed in a 19-page 
pamphlet, "Star Wars Revisited - a Look 
at the Arms Race in Outer Space," Mark C. 
Hallam, 1978 (available for $1.50 from 
S A NE, 514 C. St. NE, Washington, D. C. 
20002). 

In the following article, former Air 
Force officer James Oberg defends US 
military activities in space. Ironically, 
Oberg recently resigned in the face of the 
flak the Air Force had been giving him over 
his vocal public pronouncements on space 
war. - CH 

By fames Oberg 
"Star Wars Revisited" pulls together 

some interesting and useful data, 
particularly the suggestion that the Soviet 
antisatellite (ASAT) program is aimed at 
Chinese rather than American satellites. 
An excellent bibliography is included. 

liut the primary thrust of the booklet is 
way off course. SANE argues tha t the 
Soviet ASAT is no threat 10 the United 
States and that the United States sho uld 
not respond with space weapons of its 
own . (SANE does not comment on 
whether or not it might be provocative for 
the US 10 "harden" its satell ites against 
any anonymous auacker. ) These premises 
may be arguable, certainly; but the 
arguments put forward by SAN E are 
unconvincing. Their primary value seems 
to be 10 highligh t the leve! of reliability 
and logic o f SANE itself. 

10 

To begin with, SANE brands as 
"fictitious" the stories of an ASAT gap. a 
bomber gap. a missile gap, and a megawn 
gap. SAN E's use of the term "ficti tious" is 
fraudulent: the "missile gap" may have 
been illusory. based as it was on known 
Soviet capabi lities and public Soviet 
threats, but nobody was lying about it. In 
hindsight it was not real. but there was 
no way of telling at the time. Nor is the 
"mega ton gap" either fictitious or 
imaginary or illusory: it is quite real, 
although observers are divided on its 
significance. So SANE itself is resorting to 

fictions. 
It is interesting 10 consider SAN E's 

argument that the current Soviet ASAT 
system is harmless since it can only reach 
our reconnaissan ce a nd navigation 
satellites. SANE dismisses those navsats as 
superfluous ('' ... addiLional systems can 
fill the gap ... " ), thus pinpointing the 
photoreconnaissance satellites as 1hc likely 
Larget for the Soviet ASAT weapons. 

That leads 10 a damning indictmem. if 
the logic is correct, since a key provision of 
the SALT I agrcemrn ts was that neilher 
side will in1er£ere with the o ther side's 
"technical means o f verification". a Lerm 
which is universally understood to include 
just such pho1oreconnaissance satellites. 
So SAN E's logic leads inexorably 10 proof 
of Soviet /Jre/Jaratio11s to break the Sa lt I 
accords. Ycl nowhere in the booklet is this 
suggestion enunciat<'d. 

If our recccsats were destroyed , SAN E 
shrugs that " this loss would be temporary. 
s ince the United States could quickly 
launch additional surveillance satellites 
a nd/ or reconnaissance planes". Quickly 
dismissing the laughable comention Lhat 
the US could still s<'nd spy planes over 
Russia almost twenty years a fter the U-2 
incident, the o ther suggestion still sounds 
valid - but il is not. 

US reccesats fl y longdura 1ion mission s. 
up to and exceeding many months in orbit. 
The number of such satellites " in the 
pipeline" al any o ne time is thus very low. 
a nd the number on hand as shon-notice 
spares is even lower (just guessing, more 
than one or two would be extravagan t). 
Soviet reccesats fl y short missions (two 
weeks). with up 10 thirty flights per year, so 
dozens of vehicles are " in the pipeline"; 
during international crises. a flurry of 
reccesats have been shot off, suggesting 
that the Soviets may have a dozen or more 
reccesa1s on hand for just such replacemem 
duty. 

What this means is that the Soviets 

would o nly have to ckstroy a very sma ll 
handful of US reccesats in order to blind 
our sensors for months: to get the same 
effect. US forces would have 10 destroy a 
dozen or more Soviet vehicles. 

(Thi s di sn·gard for US-USS R 
opera tiona l differences when playing a 
numbers game of unjustified comparisons 
is not uncommon. The best example that 
comes to mind is in bar charts of SLrategic 
bombers. showing how many more such 
planes the US has than the l lSSR has. Such 
cha rts usuall y ignore the offset factor of th(· 
powerful Soviet air defense system. visa vis 
the far less wt'll endowed US a ir defense 
system.) 

Besides. SANE argues that the Soviet 
ASA T tests have not been very success£ ul 
anyhow, and the US space techno logy is 
so superior 10 Soviet space techno logy that 
we will eventually outsmart them an yhow. 
Now, Secretary of Defense Harold Brown 
has said that the Soviet tests have been very 
succc·ssf ul: SAN E says not. Who to lx·I ieve? 

Obviously. a no n-governmenta l (bc11er 
yet. a foreign ) space authority is need ed. 
There is one: Geoffrey Perry o f Kettering, 
Great Brita in . acknowledged as the world's 
foremost non -government expen on the 
Soviet space program. He and his team of 
high school amateur radio listeners track. 
analyze, and cata log all Soviet space shots 
with a phenomenal level of accuracy and 
insight. 

SANE ignores his existence, so you can 
guess what Perry's unbiased assessment is 
of the success of recent Soviet AS/\T tests. 
Also le£t out of the o therwise very 
thorough bookie! arc the conclusions of 
the Stockholm International Peace 
Research Institute (published in Outer 
Space - Bauleground of Lhe Future?. 1978, 
Crane. Russak & Co., 347 Madison Ave, 
NY, New York 10017) and of the British 
In terplanetary Society (published in their 
monthly mag:uine Spaceflight, from 
London), who are both more impressed 
with the success of the Soviet ASAT. 

SANE raises the key poim that the Soviet 
ASAT as tested cannot threaten American 
satellites in high geosynchronous orbits. A 
reasonable question 10 ask next, then. is 
this: once tested in low orbit (within range 
of radar and telemetry micking), could the 
Soviet ASAT vehicle then be used 
operationall y in high geosynchronous 
orbit? 

SANE refuses 10 address this obvious 
question. because the answer is "quite 
possibly". The most important issue is 
payload weight capability: the ASAT is 
launched by a modified ICBM. and it 
probably weighs about three tons. Using a 
larger booster called the "Proton", the 
Soviets have been routinely launching 
sa t e llit es of that weight int o 
geosynchronous orbit since 1974. There is 
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no known reason why they could not 
launch an ASA T o n a Proton rocket 
1omorrow. right imo thl' geosynchronous 
orbit whic h SANE insists is inn1ltwrnble. 

(SANE says that a11acks against l 'S 
g<'osynchronous satl'llit <'S ""·ould !>ignal 
hostile Soviet intentions"- but that is true 
only if the attack could be distinguished 
from a natural br<'akdown or othc·r non­
hostilc calamity. As for th<' "military 
response" that SANE advises be· taken in 
such a case. what space weapons would 
SANE han· allowt·<I: astron::iuts with 
slingshob?) 

Beside!>. on page JO. SANE admit~ that 
" 1he Snvit't l lnion i!> set·king an AS,\T 
device capable of countning ( l lS 
geosynchronous satdlitl's)" a nd SA 1E 
thinks the l 'SSR has good r<'asom 10 do so. 
So ,,·hy thl' false flim-flam about how th<' 
curren t ASAT as tested is no 1hrt'a1? 

And SAN E missl'S a subtle poi111. al­
though thf• hints are all there. In low l'.'.anh 
orbi t. it is much morC' economirnl and 
rdiabk 10 ,hoot do\\' 11 such satl'llit t'S with 
ground-based systems. The prestnt Soviet 
ABM sys1em around Moscow has ~uch a 
capabilit)' right now. if you think ahout it. 
What good 1hen is a !>pace-ba~t·d ,\SAT 
system. th<'n . exn·p1 for regions of high 
space bc·yond th<' orbits of low sa1dlitcs: 
that is. gl'osynchronous orbit. Tlwn· is no 
present or p rojected OJX'rntional llC't•d fora 
space-bast·d ASAT sy~1<·m for low Earth 
orbit: a spac·1·-hased ,\SAT ~ysrem i 111t•11dt'd 
for geosynd1ronous OI hit would ri r~t bt 
tt•sted in low Earth orhi1 anyway. 

SANE hlames till' l 'S for 1lw whok 
problem: " In n·ality," 1hC' pamphlt•t s::iys. 
"the llni1<•s Stares has bl'l'n working on 
ASA I systems for about twt·111y ~<·aro; . 

~ome ten y<•ars long<·r than tht• So\'iet 
l 'nion." This applt'\·:1nd-orangt·~ ga111hi1 
cannot he inlt'rp1Ttt·d as anything hu1 an 
a nempt at fraud by SAN E. sinn· the 
booklet kts us know 1hat the So\'il·ts began 
space flight testi11g of an orbital ASAT 
1we/i1e (nm t<' n ) years ago. whill' tht' l 1S has 
not t'\'l'n hC'gun testing. Nobody knows 
how many years bdort' llw So\'it't' hq~;111 

'tudit·~. ~uch as thoM' 10 which till' l 'S has 
limited itsl'lr (regarding orbita l AS:\TS). 
Knowing llw Soviet passion for serrt·c y and 
defense. ohsern·rs can sptTulalt' 1ha1 the 
Soviets must ha\'C' b<·gun ASAT '1udies at 
least as t•arly as tht' first l 'SAF Oio;coverer 
satellite flights in 1959. since that program 
was a pro1otypc of a sa1ellite photonTon­
naissam·c· system. 

Logic fails again: on one page th<· Sm·iet 
ASAT is pooh-poohC'd bemuse ''it cannot 
hit maneuvering targets ... None of the US 
poten tial targets can maneuver. so this is 
not a r<·s1ric1ion . But a few pages latl'r. the 
l 1S planiwd ASAT systems a re di~ussed. 
and lo and b<'ho ld : they will not b<' ahle 10 
hit u11rnopcr::i1ivr evading targets ci1her! 
So the pooh-poohing of the Sovi<•t ASAT. 

for not no"· h;I\ ing a tapahility whid1 the· 
l 'S does not c·wn plan for its fu111rc· 
sys1t·111s. is drnrly spcciou~. 

Ont· space wt'a pons •y~tt·m nmspinmus 
bv it ahst•rnt· in this S:\~E pamphlet i~ tht' 
S~vic·t orhi1ing 11-Bomh. tht· FOBS 
('· Fractio nal Orbit Bombard 111t·111 
System.·· in Pentagonese-1he Soviets have 
never to ld what thev call it ). SAN E's 
rC''>l'arch muM ha'-c . noticed 11. 'o i ti. 
omission i~ ddibnatc. \\'hC'n i1 ~ui ts 
SAN E's pmposcs. othn historical l 1S 
systems art• 11wntione<l-bu1 why not th<' 
FOBS? 

C:learh· bt·rnu~e th<' t•xi,tence of the 
FOBS w;1s a ll'Stimony IO Sovie1 aggrt·,siw 
spare intl'ntions: i1 t alkd for thl' 

US to Bring 
Back U-2 

The days o f secret l -2 
reconnaisancc flights arC' on their 
Ml)' back . lf-2 flight s over the 
Soviet Union wrtT cancelled 
when clowned pilo1 C ary Powers 
revealed to his captors that he had 
been flying ~PY m issions fo r the 
US. H o wever. claiming 1hat the 
ll-2 gets "hcuer pictures" than 
spy satellites. the VS o nce again 
has se\'Crn l of the g lider-l ike jct 
aircraft under productio n. 

Skeptics who arc il\varc of the 
high rnolution o f ~PY sa1e llit t' 
optics '111'!.>t'CI 1ha1 t lw pol icy 
change i~ moti\'att·tl hy thl' Soviet 
ASAT sa tdlitt· kilkr. The l 1S 
n 1n't launch very ma11y new spy 
sa te llites on short no1in:-hu1 it 
Cllll field t · -2·~. 

What's 10 kC'<'f> the Soviets from 
shooting down another airial 

imrudcr? Nothing; but US 
o fficials plan to restrain their 
range to Eastern Europe air space 
which might not be so vigorously 
defended. 

plac<·mcm of nuclear warheads in low 
Earth orbi1 (J>res11mably th<' IC'sts used only 
dumn;y warlwads. bu1 nobody knows for 
o;ure) and their o;ubsC'qut·n t deorbiti11g over 
t•ncmy terri tory. Sine<' the FOBS warhead 
docs not compk·tc a full orbit of the Earth 
(h1·1icC' . "fractional". as opposed 10 a 
hypothetical MOBS. for"mullipleorbit"). 
WcstC'rn apologists ha,·e waffled that it is 
not a viohuion of the prohibition of 
nuclear weapons in orbit. 

But this is totally a phony-baloney 
argumem. si ncC' 1hC' warht·ad is physically 
placed in to a stable orbit and. but for the 
de liberate rocket retrofire an hour la1er , 
would stay in orb i t for days. Moreover, the 
Sovi('ls. tried to disgui se.· FOBS tests under 

till' " Kosmos" ~atcllite pr ogram for 
"scientific research, .. thus acknowledging 
that 1hc vehicles were in all rC'spects in 
Earth orhi1. Bt·sidt·s. the "lei.' than one full 
orbit" dodge doc~ not work an) way: Ymi 
Gaga1in is uniH·r~ally retognilt"d as 1lw 
first pt·rson to orhit the Eanh.t·ven thot1gh 
his o;pareship followed a FOBS-lik1· 
trajcnory and did not e\'l'r rompkte om· 
full orbit. 

\\'hat was frightening about FOBS (and 
1lwn· ha\'l' not h1·<·n any 1es1 fli g h1s in st·n-n 
year~. l1·ading oh~t·rwrs to su~pt•r1 that 1lw 
sy,tt'lll has hen1 \C ra ppcd ) " '"' that i 1 madt• 
sen~1· only as a "first ~trik1.-· 'Y'tt·m. u~ing 
it~ lo " ' orbit ( I 00 mi ks. c 0111 pared to a 
ht'igh1 of about fiOO miles to which ICBM~ 

uMtally rise 0 11 thC'ir arc~) Ill ~lip undl'r 
radar beams (actually. ~tay O\'eT the 
horimn from r::idar longe1) a nd s1rike with 
minima l warning. Suhsnp11·n1 nuckar 
exrhang<'s would ha\'C' no 11C'1·d of such 
Stl'alth. 

;\lo-;ro,,"-; willingm·ss 10 '1-cn· tly 11·,1 
sys t1·111~ made illt·gal hy 1h1· 011t1·r Spatl' 
Tr<·aty of 1967 a lso vitiates the high-sound ­
ing SANE proposal that the space treaty 
Ix· anwnded to ban ASATs. Tht· 1rea1y 
;tln·ad) hannl'd FOBS. hut in 1ht \'t·ry yt'al 
tht' trl'aty wa~ 1wgo1iattd and ~ignl'll. thl' 
l lSSR was t'ngagt•d in a majo1 FOBS te~t 

fligh1 progr.1111 which did not slackt·n 
wht·n tlw tn·aty wc·nt into forn» So no 
wondt-r 1h1· " FOBS Affair" is not 
1111·111irnwd b y SAN!::! Not is St\NE·~ 

hookkt'l'ping any more balanced than it~ 
rC'a~oning. Sonwhow SA I' E comes up with 
till' numbers 1ha1 ,ho"· that nt'arly half of 
NASA's budget is ror militar)' pmpmt's! 
This include;> all Space Slw11k fund, 
(s ince the DOD will USt' it for satellitt· 
launching). all I.A;-..:DSAT funds (since· 
the 000 has alkgl'dly bought LANDSAT 
pirturt·s. as has R('(I China and this \niter). 
and all Spacdah 1·xpt·rinw11t~ ror "Earth 
resources ... Now. a rt'asonablt· approach 
might ha\'l' b1·<·n to pro-ratt· tlw militar) 
usagt of thl'~l' systems against itwir 
dcvdopnwntal rosts. plm 10 subtran all 
OOD expcnst''i in support of NASA 
sd1·111ific missions . . . hut such a 
rt·astrnabk approach would nor ha,·<' giwn 
n uni hers a nywhere near as high as the ones 
SANE wantc·d to flaunt! 

(Spt:aking of LANDSAT. the "tabk of 
military satell it<'s" lists 1.:\NDS,\T as a 
miliiary phowtt·c-011naiss:u1n· satclli tt'. 
and gives its altitude as "approx. 100 
miles," which is way way off.) 

Essc•ntiall) tlit· pamphlt-t wa' wrim·n to 
justify an obviou~lr precontt·in·d notio n. 
that llw Unitnl SiatC'S should no1 devdop 
any new span· l\Tapons sys1t·ms. A~ 

nw111ionl'd l'arl it·r. ther<' may wdl bt· good 
arguments for thiscourst•of (in )action. hu1 
SANE sure clcx:s not use them . . \ s such. it is 
a failure in i ts own ca use. Tht· book. mos1 
certainl y. is a four ~tar failurl'. (II 
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Seven Space 
Shuttles 

b) Ke n McCormick 

At hearings before the Senate 
Subcommittee on Science. Technology 
and Space. Dr. James C. Fletcher. 
Administrator of NASA from 197 1 to 
1977. commented on the Office of 
Manage ment and Budget·~ COMB) 
clcl>ire to cut the size of the Shutl lc 
Orbiter ncct from live vehicles to four: 

.. I am very concerned about the 
rnrrcnt trend to move from five Shutt le 
Orbiters to four . I was the one who 
arbitrurily picked the numbe r five at th e 
beginning of the program. After looking 
at it further. I could sec that was 
a minimum. I had a lot of discussions 
with the late Chairman of the Joint 
Chiefs of Staff. George Brown. who 
could sec the military potential of these 
Shuttles. He said: •Jim. you arc wrong in 
going for five: you s ho uld go for seven at 
a minimum because even though now 
the military is no t going to support th e 
Shuttle program - it·s a NASA progra m 
- some day they will have need for a 
larger fie-ct than the five that )OU hc1,c 
asked £01.· ·• 

.. Although agreed with him. 
pcrhap!> I made a bad political decision. I 
''al> afrnid to up the number - the 
original five that I started with. So we 
Muck with that. Even though the 

Nf\S/\ 
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Mi-called mil.:.ion model l>eems to show 
that four will produce the mission model. 
the mission model ii.n' t all that good. It 
was a brainstorm pulled together to 
make cost effecti\'c analyses for the 
OM B. Nobody really believes the 
mi:.sion mode l will be th e mode l. Nobody 
will begin 111 invent u ... cs of' the Shu ttl~ 
until the Shuttle is :1ctually llyi ng. I hope 
''hat ever plan we develop docs not 
forcdoi.e the option of increasing the 
number of Shuttle~ from. I guess. the 
n arrcnt four up 10 :11 le:1i.1 seven. 

.. , wanted lO ge t at least that on the 
record no\\ that I have left the 
govern mcnt . 

No Enterprise? 
by Ke n McCormick 

NASA has settled on the names of 
historic ships of exploration for the first 
four Shuttle Orbiters scheduled to ny 
into space. They arc. by order or launch 
date: Columbia (Orbiter 102). Chal­
lenger (Orbiter 099). Discovery (Orbiter 
103). and Atlantis (Orbiter 104). 

When NASA Administrator Dr. 
Robert Frosch first revealed the new 
mimes before the Senate Subcommittee 
on Science. Technology ond Space. he 
1,·as questioned by Senators Adlai 
Stevenson a nd Harrbon Schmitt about 
the status of the fifth Orbiter. 

Schmitt: Or. Frosch. how are we 
going 10 explain 10 the Trekkics rhat you 
discarded the word Enterprise? 

Frosch: Enterprise s1ill c>xis1s. 
S teve nson: That's for the fifth 

Orbiter? 
Frosc h: It is not yet clear ll'lte1her if 

1/tere is" F/ilt Orbi1er. it "'ill be• used ur 
lllJ/. 

Schmitl: Can we expect to sec that 
name fl y again. wi th the nex t ship'! 

Frosch: I dun 't knvll' . I dun·, know 
11'/wtlter wc will reuse that ship 11s tit<' 
fifth Orbiter. 11nd "' this point. we don 't 
kno11· '"'"' t her there ll'i/f be tt Ffi It 
0 r hit C' r. 

"Oh yes we do ... quipped Senator 
Stcvcn~on. apparently referring 10 hi 
°'' n \\'Cll-known determination 10 save 
the fifth Orbiter from administra tion 
budget CU I!>. 

Shuttle 
Launch Date 

by Ke n McCormick 

Novcmbcr9. 1979 s till stands as the 
l;iund1 date for Orbite r 102. the 
Columbia. but NASA docs not hold high 
hopes of meeting that schedule. While 
a tigha ~chedu lc h:is been set to ensure 
1ha1 1hc launch will take place at the 
earliest possible time. NASA concedes 
tlrnt further difficultici. arc quite 
possible. December 1979 or early 1980 
will more probably sec the firs t U.S. 
Sh uttle launch. 

The former Shuttle orbiter Enterprise in early tests that had the Shuttle carried by a 747 carrier aircraft. 
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NEWS BRIEFS 

Was the Soviet Ekran III satellite , launched Feb. 20 , 1979 , the first 
test of an antisatellite (ASAT) system aimed at geosynchronous orbit? Geo­
synchronous satellites are too far from Earth to be accurately spotted by 
radar. So when Ekran III inched along 1/9 of that orbit before settling 
into its slot , some observers speculated it was "taking inventory" of com­
munications satellites. The Soviet delay of 7 days in announcing and 
registering Ekran III as a communications satellite added to suspicions. 

Ekran III is not an ASAT, say U.S. officials . The United Nations has 
stud iously ignored the entire affair . 

$13 million is in the pipeline for NASA's Advanced Programs in FY ' 80, 
up from $7 million this year. 

Convair ' s lunar utilization study for NASA has concluded that Moon 
mines and space factories will cut solar power satellite costs. 

Georgetown u. is winding up a social sciences space interests survey 
for NASA . No decision has been made on a followup. 

M.I.T. is completing a lunar resources study under NASA/Marshall , as 
well as an underwater simulation of space hard hat workers. Inflatable 
space structures are one brand new concept being tackled by M.I . T . Its 
National Magnet Lab is working on the mass driver, an electric rock thrower 
which could ship lunar ore, under NASA and Dept . of Defense contracts. 

O'Neill's Princeton group has $50,000 from NASA/Ames for space indus­
tries planning and shares mass driver research with M.I . T . Their goal: 500 
gs acceleration by this May. 

MASA life sciences is planning 6 months to 2 years 0-g stays for space 
worker s. Space farm funding is expected to increase. 

DOE has $8 million in the pipeline for SPS in FY ' 80. $3 million goes 
to NASA for systems development, $3 million for environmental assessment, 
to be spent at the Argonne, Bathelle Pacific Northwest and Los Alamos 
laboratories , and $0.5 million for social issues . 

DOE is working with Rice , u. of Washington , Colorado State, UC Davis , 
UC Berkeley, U of Illinois, South Dakota School of Mines, U of Tennessee, 
U of Mississippi and Stanford University on SPS. 

DOE has distributed 3 , 000 copies of its recent white papers on SPS to 
major universities libraries, photovoltaic and solar researchers, aero­
space companies, technical journals, newspapers and magazines . 

NASA's budget request for FY ' 80 totals $4.595 billions . Dept. of 
Defense is asking $3.365 billion for its space activities . If current 
trends ~ontinue, by 1982 DOD will dominate U.S. space efforts. 

Two U. S . government agencies have recently gotten involved in space 
industries for the first time . They are the Environmental Protection 
Agency, with a $1 million study of SPS, and the Congressional research 
arm, the Off ice of Technology Assessment. 

OTRAG, the private West German rocket firm with operations in Zaire, 
has requested United Nations monitoring of its activities. Last May their 
Zaire base was the target of an unsuccessful Angolan-based rebel invasion. 

According to the U.S. National Research Council Advisory Board , the 
space shuttle may not fly until April or May 1980. 
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A Job of the Future: 
Space Economics 

by 1\11.ark M. Hopkins 
Looking for a job that.deals mainly with 

spac<· has excellent employment propects, 
and docs not thrcatl'n to overspecialize you 
to the point of losing sight of the big 
picture? Try Space Economics. 

The industrialization o f space has 
begun. and in time it wi ll become a major 
force in economic a ffairs. The resulting 
demand for economists \\"ith rcle\•ant 
training is the driving force behind the 
(kvelopment or a new subdisciplinc within 
l'c·onomics. In 1hc past. such increases in 
the demand £or economists trained in a 
particular way was the main reason for the 
crt«tt ion of new su bdisciplincs. For 
example. the civil concerns or the '60's 
spawned the new spec·ialties of urban and 
e n vironmental econ o mics. a nd the OPEC 
o il embargo was fl'Sponsible for the 
crc·a1ion o f energy economics. The 
subdiscipline. being created by the rapidly 
increas ing demand for econo mists 
concerned with span· has no genera ll )· 
agreed upon name. The author wi ll 
therefore take thl' liberty or christening it 
Space Economics. 

The Apollo program was undertaken 
primarily for the purposes of basic research 
and international prestige-reasons which 
traditionally lie o utside o f the economists's 
trnde. As a consequence. c·conomics was of 
minor concern to NASA during this 
period. Since then. the mix of programs 
funded by NASA has increasingly shi£icd 
towards those in which economics p lays a 
major role. When the space sh111tlc 
becomes openuional. this 1rend will be 
accelerated. 

A N ew Direction 
President Carn•r's recently announced 

space policy is indicative of this new 
direction. Emphasis is being placed on 
programs tha t provide direct economic 
benefits to citizens. In the natural course o f 
C\°Cnts. economists will be called u pon to 
co mpare these bene fits with th e 
c orres pondin g cost s. Adva n ce d 
communication satellites employing large 
space -a sse mbled anten nas are o ne 
example. These satellites allow receiving 
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stations on Eanh to be vastly reduced in 
size. which in tum makes possible such 
innovations as inexpensive wristwatch­
likc telephones with personal phone 
numbers for evcrymw. Another example is 
the area of gathering data by viewing Earth 
from space. Satellites of this type will be 
able to do such things as make improved 
forecasts of crop o u1puts and locate new 
sources of va luable minerals. 

Even thr planrrnry program is no t 
immune to assaults from economics. One 
justification that is being used £or the 
Lunar Polar Orbiter project and for 
u npiloted trips to the asteroids is the 
potential economic use of materials fro m 
these locations. a proposal no doubt 
fomi liar 10 1hr rr;i clrr~ of 1he L-5 News. 

Humanity's Destiny 
In addition w training economists for 

space indus triali za ti o n , the re are 
important questions of a more academic 
nature that fall wi1hin the province o f 
Space Econo mics. Space colon i1_;11io n 
propo s al s, NASA's searc h £or 
ex1raterrestria l in telligence program, and 
the rece nt work or the Briti s h 
Interp lanetary Soc iet y which ha s 
heightened considc·rably the expecta tio n of 
eventual interstt'llar travel. have all 
stimulated intnest in some of these o ther 
questions. For example: What should be 
done to insure long-run human survival? 
What is it wonh 1odoso? T o the extent that 
\\"C have anything 10 say about it. what 
should humanity's destiny be? 

Defining Space Economics 
We shall now make an attempt to ddinc 

more precisely what Space Economics is by 
dividing it into six categories and 
discussing each one briefl y. T hey are: 
Theoretical, Institutional. Methodologi­
cal, Applied, Normative, and Historical. 
The author considers this effort to be only a 
firs t ancmpt at a definition because Space 
Economics is suHiciently new 1ha1 a 
general consensus on the boundaries of the 
discipline has yet to develop. 

Theore tical Space Econo mics is 
concerned with a number of issues. some of 
which arc a lso of significance to econom ics 
as.a whole. One of the more important of 
these is the determination of 1he optimal 
relationships between the government and 
private e nterpr i se in indu s tries 
characterized by large amounts of research 
and development , high ris k. a nd 
substa ntial capital requiremcnis. 

In the province of Institu1ional Space 
Economics lie such questio ns as: How. in 
the real world , can a theoretically optimal 
relationship be effected between private 
enterprise and the government (once Lhe 
optimum is determined)? In what way 
should international space organizations 
be structured? How shou ld relations 
between NASA and other government 
agencies he conducted? 0 1hcr questions 
deal wi th 1hc impact 0£ NASA contracts on 
local econo mies a nd on the degree of 
monopoly in certain industries. 

Meth odologica l Space Eco no mics 
concerns i tself with the various tools o f the 
trade. Cost benefits analysis. expected 
value analysis, expected utility analysis. 
and econometrics are a ll examples of the 
weapons tha1 a practicing space economist 
employC'd by NASA. Comsa1. or some 
aerospace firm might use to auack the 
problems which he or she is paid to solve. 

Cntain to pi cs exi st in whi ch 
involvemen t by a pract1c1ng Space 
Economis1 is particularly likely. Examples 
arc communication sa tell ites, space 
materials processing. and darn gained from 
a space-based view of the Eart h. Applied 
Space Economics is the study o f the details 
concerning such to.pies. 

The analysis of differing value systems 
and their implica tions for society in 
general and the economic system in 
particu lar has long been a major concern of 
eco nom is ts. Th e space program 
('mphasizes value systems which have been 
neglected in these studies. Normative 
Space Economics aims al overcoming this 
deficiency. Currently. virtually everyone 
agrees 1h;:i1 a particular space project 
should be undertaken if it can make a 
reasonable ra te o f profit after adjustments 
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are made for such things as possihlr rffccts 
on th e c n vironnwnt. Man y space 
enthusiasts would go fun her, arguing that 
in addition 10 making profits. o ther 
reasons for promoting ~pace projects arc 
important. Tht·~t· include increasing the 
chance o f long-run hu1m1n sur\'i\'al. 
gaining kno\,·kdge for its o wn sake. and 
fu lfilling the desire to tk\'clop an 
in\'igorating frontit•r spirit within society 
as a whole. The implica tio ns o f such 
beliefs n eC'd to be studied in much the ~ame 
way that economists han· ;llready s111died 
the implications of o ther values-for 
instance. the idea that income should be 

distributed t'qua ll y among a ll citilrn~ . 
The last of the six catl'gories of Span· 

Economics is H istorical Space Economic:.. 
Analogues from economic history of ~11d1 
things as nt'w frontiers and colo niLatio n 
indicate thr types o r items that this area of 
study in\'olves. Ano ther conce rn \,·ould lw 
the extem to which the span· p rogra m has 
already paid for itself\ ia dirt·ct brnrfit~ a nd 
spinoffs. 

Economics Within NASA 
If Congress \\'t•re 10 have its way. 

economics would probably come to p lay an 

cvt•n larger role within NASA. Fo r 
instance. Satellitr Power Stations arc 
currently looked upon more fa\'orably by 
Congress than by the administration. A 
s uC<'cssful NASA program aimed at 
building s uch energy sources would no 
doubt dominate the agency for many years. 
and in any such project economics would 
play a crucial role. 

As mo ney-making possibil ities become 
increasingly available in space. private 
enterprise can be coumed o n 10 take 
advantage of them. Thus additional jobs 
for space fTOnom is ts wi II be generated. 

m 
Space Day: How to Get Organized 

b y Wa yne J efferson 

The te nth anniversary of Neil 
Armstrong's "giant step" onto the surface 
of the Moon is corning up J uly 20. Several 
sta tes in the U.S. arc planning Space Day 
activities in celelmuion of the event. Your 
community. with your help. could join in 
on these cdcbrations. 

It is my impression that. with one 
exception (Gov. H ugh Otrey o f New 
York), governors generally sign whatever 
proclamations are submitted to them. 
Therefore. your first step should be to draft 
a proclamation 10 name J ul y 20 your state's 
Space Day o r the week o f Jul y 16 - 22 your 
state's Space Week. 

A number of public events can be held 
during this period: films. lectures. 
appcarences by scientists. asronauts. 
legislators who support space. etc. You can 
obLain slides from the L-5 Soc iety (write in 
for a slide cmalog). the Am(•rican Inst itute 
of Aeronautics and Astronautics ( 1290 Ave. 
of the Americas). and a number of 
compa nies that advertise in Sky & 
Telescope. Films can be obtai ned o n loan 
from NASA. A limi ted numbc·r o f exhibits 
are available from NASA as well, bu tat this 
late date you might find no more available 
for J u ly. Ho wever. g ive it a try. You will 
have to arrange insurance. c rating and 
return shipping for NASA exhibi ts. C.all 
NASA Headquarters a t 202 755-2320 to 
£ind out which NASA cem ers handle loan 
requests for your regio n . 

If you are ambit ious enough to want to 
sponsor a large number o f events, you need 
people to help you. Otht•r L-5 members 
will probably want 10 help. One 
invaluable local resource is the Jaycees 
(Junior Chamber of Commerce.) In Boston 
Eric Drex ler and I prescmcd a short slide 
show to a Ja ycees meeting and got seven 
people i111erested in helping a nd almost as 
many more intert•stcd in L-5. You wi ll find 
the people in the J aycees arc· oriented along 

practical lines or accomplishing things 
and they have organiwt ional experience. If 
you send me a letter I wi ll give you a 
number o f tips o n approaching the 
Jaycees. 

Acquiring money may be necessary. 
expecially for renting films and re turn 
shipping of NASA exhibits. It may be 
necessary to rent public facilities. Local 
technology companies will probably want 
to be useful. especially if you gi\'e the m 
good publicity for their efforts. However. 
co mpanies need to mak e th e ir 
contributions to a lega lly incorporated 
nonprofit organization. Eitht·r find out 
immediately what you han· 10 do to form 
such an organization. or. and this is 
probably easier, have the companies 
donate their money through the L-5 
Society with the stipula tion that the fund s 
be earma rked for evtn ts in your ::rrt·a . 
Maybe the companies c::rn bt· talked into 
paying directly for slides. spl'akcrs. film s 
and lecture hall. Bcfon· you am·mpt 10 raist• 
fund s, however. do your b('SI to COSt Ollt the 
en tire series of events you plan . 

If you are even more ambitious and want 
10 schedule a parade you will need a lot 
more help and pro bably an additional 
SI ,000 or so. Find o u t who in your art·a is 
experienced a t marshalling parades and go 
right up and ask for he lp. Some 
professional parade organizns get S3.500 
per parade but you will find in your efforts 
that there are a lot of people willing to help 
for free. The Masons. Shriners. Knights of 
Colombus, Veterans o f Foreign Wars. 
American Legion and other civic and 
fraternal groups frequently do this kind or 
thing. Also you can go down to the tratfic 
department o f the police de partment a nd 
find out file for parade permits and contact 
them. 

Finally. if you would like a twenty page 
booklet on organizing and marshalling a 

parade. send a check for S 1.25 w me c o 
Massachusetts Comm ittee for a Span· 
Weck Celebration. 575 Boylston St .. 
Boston, MA 02116 and we'll send you a 
full y detailed ou tline and description o f 
what you need to do. 

Massachusetts Space Day 
Prodama ti on 

\\'ht•1t·:" : 
nw ac hint·nwnh in 'pac (' h~ man\ 

11:11im1' han· t•111id1nl thl' liH·, of Ea11h ", 
inhahi1a11h. from 1·,;pandnl 1·mplo~ 11w111 
in 111a11~ fi1·Jcl, and through 1h1· 
dn·dop11w111 in mam· fidd, and 1hrough 
llH' d t'\'t' lop1111·n1 of Ill'\\" HThnologi1·, : and 
\\'lll'rl'as: 

rtw Apollo l1111ar mis~ion~. and p11•,t•111 
a nd I u1111t · an i \'i 1 it·, in ~pat" dt·111on~1 r•llt' 
1ha1 rnir pl:1111·1 i' pa1 t ol a \·a~t and 
l',;pa11ding~y, tt·111. 1ich i11 oppoi11111i1it·~. a 
" ll igh Frn11til'1 .. \\'hich will 11·111·\,. rlw 
'piri111al qua li1i<·, 1ha1 h1iilt till' t 'nitl'd 
Stall'': and 
\\'ht·rt·a,: 

;\la11~ t i1i11·11, and i11du,11 in ol 
;\l:r":u h11"' ll' h:l\t' p:111it ipatnl i11 and 
< 01111 ih111nl grl'arly to rhnt· hi,1n1 it 
at l i \' i I it·, i II 'P'H 1·: and 
\\'ht·11·a,: 

.J11h 20 i, th t· a 11niH ·1 ,;11 ~ of rh t· .\polio 11 
l1111a1 landing 111i,,ic111. \\' ht·n l\\'o 
.\11w1 i< an' h1•c;11111· tht· fi"t 1111·11 of 0111 
plant·• to \\'all.. 1111 :111mh1·1 wo1 hi. '"' i11g. 
" \\'t· canw in pt ·:111· fm all ;\b11ki11d ." 
:'\ o \\'. 111 n t' £ o rt'. I ;\Ii< ha l'I S. 
Duka ki!>. ( :m l'l 1101' or I ht• C:ollllllClll\\'t'a Ith 
ol i\ l alo ~:u hu,1· 11~. in :u <or clan< 1· 

\\'ith Ch;rp11·1 12 1 of rill' Atl' ol 1972. do 
lll'rt'h}' pmdaim that .J11ly 20 !<hall ht· 
known a!> i\lassachus1·tb Span· Awan"IW!>S 
Oa y. and urg1· till' ci1 i1t·11:. of lilt' 
Co111111011\,Talth 10 1ake cogni1.ann· of this 
1·w111 a nd 10 participalt' fillingly in its 
ohst'l'\'<I nn·. m 
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Inside· the ~ < .. : 
L~S8ociety· · : . : . . . . . 

Space Day 
Through <m it·!>pondt·nn· with tht• \"A 

T ech Chapter of the l.-5 Sorit·ty. Co\'nnor 
John:-.! . Dalton of \'irginia has t·xprc!>~Cd 
i11tl·rrs1 in naming July 20. 1979 SpacC' Day 
in tl1t• C:o111111on\\'l0alth to comml·moratc 
tilt' 10th annin·rsa1y of tht· first lunar 
landing and Virginia's p;n 1icipation in the 
span• progrant. 

This yt-ar· is also till' 20th anninnary of 
the s1a1e"s i11volVl'mt·n1 in lhr s pact' 
program. Thl' i\frrn1ry program along 
with the original M'\'t•n a~1 rona111s \\'t·n· 
hr:idquallt·n·d at l.angky. \'A and 1lw 
;\kn ury 'pan· rnpsult· \\'as flight tl'Stc<l 
from tilt' r<>< kt·t < ompkx :ti Wallop~ Island. 
\ ' ,\, 

\\'t• would like· to t•ncouragt' all nll'mbt'rs 
in \ 'i1ginia 10 w1 itc· 1lw Con·rnor in 
:.11pport of thi, dt'di<ation and wt· 
n·conum·nd to mcmbt•t ~ i 11 0 1 lw1 ~la tn 1 hat 
tlwy wt itr their t•lcc tt·d official' and make· 
simi lar ~ugg<''' iom. 

For moll' infm ma1ion. contact: 
Dm id R. Jonn 
Information Offiu·1. \ "A Tt·c h L.-5 
711-9 Town!>idt· Rd. 
Roanokl'. \ 'A 2·10 I I 

Speakers, Slides 
To promotf' 1 lw for111a lion of L. -5 

chap1c·rs in tilt' far \\'l'~l. OASIS a nd the 
Bay Arca chap1c·1 of 1lw 1.-5 Soc it·ty will 
providt· a sp1·ak1·1 and ~lick ,how for tht· 
initial nl('('ting or any chaplt•r forming 
within about !>ix hour~ driving- timt' of 
t'ithrr Bt•rkdt•y or Lo, Angdt'~. California. 
\\'t· wi II 1wed food anti lodging ( pri\'att· 
honw i!o. fi ne ) for 0111 ~peakc·1 but will 
provick our own 11anspm tat ion. Fo r 
furthl'r information call: 
Ro~~ ;\lillikan (·115) 223-2 Hi3 (home). 

('115) 186-5071 (wmk). 
T c·rry Sa\'agt· (213) .;36-3209 ( \\'l't·kdavs 

aftt•r 8 pm). . 

Milwaukee L-5 
An L.-:1 chapter has bet·n t hartt"tt'cl as a 

Studt'llt organization at tht• l ' niversity or 
\\'isconsin in i\lilwaukt•t" The· pri111a1y 
aims of Lhi~ branch will bt· gt•1wra1io11 a nd 
d isseminaiion of tl'dlnil'al information. 
To find 0 111 llH>n'. contact: 
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Blaim· Wisniewski. P rl's idc·nt 
351 11 S. 17th St. 
Milwaukt't'. WI 5322 1 

Announcing The First East Coast L-5 
Conference & Business Meeting! 

;\ la y 19-20. 1979. Philaddphia 

T h<" Span· Fututn S<X it•ty. a n·c t•nt 1.-5 chapter. is planning a two-day rnnfrn·nn· for 
L-5 members a Ion~ th<" East C:rn1~t a nd nl'ighhoring arras. Purpose of theconkrc·nn· i' to 
unite L-5 l'hapteh in the Eas t forgrt·att·rt'fk('lin·m·ss in bringing about the goals of L-5-
colonii.ation of till" solar i.y~tl'm. 

Saturday. i\lay 19 

Free Library of Philaddphia 
2 PM - .5 Pi\I 
• "Libra Co lony" Film 
• Lecture on tht• H uman A't)('U' 
of Colonization- Brian .Jont·s. 
P roft'ssor. \'illauorn l l 11iver~i1 y 

(i Pi\I i\ ln·ting. I lt"ad~ of 1.-r> E;1~ 1 Coa~ I 
Chapters 

8 PM Oinnt"r 

Sunday. j\Jay 20 

10 AM Planning 10th Anni\'C'Tsary 
of ;\loon Landing: Ju ly 29 

12 Noon 
• Workshops 
• Tour of Franklin lnstittllf' 

Pkasl' notify m in11111·dia1d y of your intt·ntiom to :tllt'nd and o f how many day~ you 
" ·ish 10 ~1ay. \\'t· an· a1 ranging Im 11we1ing rornn~ and on·rnight acco1111noda1io11s. 

\\'ri tl': Span· Futun·, So< i1·1~ 
l fi27 Sp11111· S11n·t 
Phila P.\ J!)\03 
( l11d11d1· yo111 tdq>hom· 1H1111bt·r) 

Notice of Elections 
And Request for Volunteers 

Elections to the L-5 Society Board of Oirl'ctors will be hc·ld in July, following the 
annual membership meeting. Voting will bl' by mail, using a ballot to be printed in July 
issue of the L-5 News 'fhe Secretary will cert if)• the election of al l nominees who receive a 
majority of the ballo ts nm. 

To accomplish this. we need a nominating commi11ee which must include a t least three 
persons who arc not members of thrcurn·nt Board. The Comm ittC"e will make its report 10 
the Secretary a nd President no lall'r than May 15. The list from this Committee. p lus a 11y 
nominations madf' a t the annual mt•t•ting or by members throug h the mai l. will comprise 
the o ffi cia l ballot. Nominations should have the consent or the nominee. 

PLEASE: willing service on the· nominating commit.tel' is needed (surely it would count 
in your favor with the sl'lt"ction commi11et· for the rirst colony at L-5!). Ir you can serve (i t 
means making some phone calls) or can· 10 recommend someone, act at once! Call or write 
the Secretary. Jack Salm()n at 9011-476-5189 or 904-476-9500, ext. -145; 4243 Bunonwood 
Circle. Pensaco la, FL 3250 I. 

Bristol, Ct 
A new L-5 chapter has been formed in 

Bristol. Connecticut. The next meeting 
will be held on April 4th and thereafter o n 
the first Wednesda)' of each month . Plans 
a re being made to have a speaker from 
Hamilton Standard Division of United 
T echno logies. contracto r for life-support 
systems o n the Space Shuttle. A film 
festival is being considered for May. 

For more information, contan: 
Jordan 0 . Marclw II 
28 Trout Brook Rd. 
Bristol. CT 06010 

L-5 in 
Massachusetts 

An L-5 chapter is being organiLcd in 
western Massachusetts. Anyone wishing 10 
join this chapter. part icularly in the 
Pinnl'er Valky/ Fivc· College area is urged 
to contact: 

Eric Carlson 
318 Lincoln Ave. 
Amherst. Mass. 01002 
(4 13) 549-6873 
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Update on Space 
Cali fornia S t ate Univers ity a t 

Northridge is sponsori ng a conference on 
the industrialization and settlement of 
space. There will be over twenty-two 
speakers. a ll prominent people from the 
aerospace ind11s1ry, NASA, the military, 
and the University. 

Speakers currently working in areas of 
the space program will presen1 up-10-da1e 
briefings on plans, issues. problems and 
possibilitic·s. The overall focus will be 1hc 
sociologica l dimension of the movt in10 
space-the impact on Lhe qua lity of life on 
Earth. th e poli1ical. cultural. a nd 
psycho logica l problems and po1e111ials in 
new roles. new occupa1 ion~ a nd new 
challenges. 

The conference will be held on J une 25th 
to August 3rd, 1979. Total feesare$128.00. 
For further informa1ion and applica1ion 
forms, contac1: 

Dr. B.J. Bluth 
Dept. of Sociology 
Cali fornia State Un iversity 
Northridgc, Cali£. 91330 

(2 13) 885-3591 

SP ACE/ FUTU RES 
SEMINAR 

The Maryland Alliance for Space 
Colonization, a non-pro fit. s tudent-run , 
e<lucationa I organ ization of concerned 
citizens is sponsoring a Space/ Futures 
Seminar on April 191h & 20th, 1979. 

The Space/ Futures Seminar will be held 
in 1he S1udent Union Building, al the 
Universi1y of Maryland College Park 
Campus (Parking is available in adjacent 
garage). 

The major event of the Seminar wi II be a 
presenta1ion by Dr. Gerard K. O 'Neill , 1he 
foremost au1hority o n the possibilities of 
space ind11s1rializa1ion and coloniza1io n. 
This presentation will take place at 8:00 
p .m .. on Apri l 19th , in 1he Colony 
Ballroom of the Student Union Building. 
UMCP. A S2.00 donation is requested. 
from non-U. o f MD s1uden1s and 01her 
members of the community tha1 attend, 10 
help defray costs. 

Contacts: 
Gary Barnhard 454-3095 
Ray Hoover 454-4620, 422-9398 (night) 
Address: 
MASC 
31 12 S1uden1 Union Bldg. 
College Park. MD 20742 

Anaheim 
Conferences 

The Andrnnwda Fo11ndat ion and OASIS 
(Organization for 1hc Advancemen1 o[ 
Space Industrialization and Se11leme111) 
will be conducting a series of conferences 
to examine and design in de1ail a cultura l 
system for a space M'ttlemcnt. The firs1 of 
the series. limi1ed io50 participan1~. ,,·ill Ix.· 
June 16-17. 1979. at thl· Cram! Hntd. 
Anaheim. California(anos~ 1he~l•T<'t from 
1he main gall' al Di~m·yland ). and will 
determine 1 he sign ifican1 q Ul'St ions that 
need 10 be· consicl<·red . Rc·suml'S or a 
descrip1ion o[ rdt1•an1 coursework or 

acLivities mus1 be received by May I SL 

Registration fee [o r part icipants is Sl5.00. 
Please address all correspondence to: The 
Andromeda Foundation. 101 51 Heather 
Court, Westminster. CA 92683. 

Conference on 
Humanization 
Widener College and Philadelphia's 

Space Fuwres Society are spo nsoring 1he 
firs1 non-technical rnnferc·nn· in the East 
v n humanit.ativn vf ~pm.x. Funded b y a 
grant from the !)(')aware Human ities 
Fo rum , 1he day ·long conference. 
" H umanization o f Space" will lead off 
with NASA"s Office of Space Trans­
portation Systems' jesco von Puttkamer. 

A four-member panel (Dr. SLephen 
Chester, George1own University; Dr. Paul 
Durbin and Dr. George Basalla. both from 
the University of Delaware; and Dr. 
Radford Saucer. former assisiant direcLOr 
of training and personnel selection for 
NASA) will comment on the open ing 
speech . 

An afternoon discussion will incl ude 
four addi1ional panelists (Dr. Roger 
Wcscou, professor of linguis1ics and 
anthropology. Drew Universi ty; Dr. 
Arthur Harkins. sociologist, Univcrsi1y of 
Minnesota; Dr. Kerry j ocls. cduca1ional 
director for the Smithson ian 's National 
Air and Space Museum; and educaior. 
au1hor of SPACE TREK, j erry Glen) who 
will present 1heir views of the future o f 
space colonization. The moderator for 
bo1h panel discussions and coordinaior of 
Lhe conference is Widener psycho logist, 
Dr. Gary Berg-Cross. 

The conference will be held on Saturday, 
April 21, from 9 am to 5 pm at Moon Court 
Room, Delaware Law School of Widener 
College, loca led on Brandywine College 
campus. Rou te 202 Norih Delaware. For 
more informaiion , con1ac1 Pam Sheridan, 

Depar1me111 of Public Relations. (2 15) 
876-555 1 or at (2 15) WA5-5328. 

April Events in 
Washington D.C. 

MONTHLY SKY 
LECTURES 

Free lcc1ures wi ll be given by siaff 
meml:x.•rs of 1he Smithsonian·s National 
Air and Space Museum. Each lccturt· will 
haw 1wo subjec1s: 1he topic indica1c·cl hy 
the ti tle and a discussion of celestial events 
d ue to occur in the weeks before the ncx1 
lecture. Mo n1hly Sky Lectures begin at 9:00 
a.m. and tickets are not required; however, 
you are urged to arrive by 8:45 a.m. Persons 
arriving after 9:00 a.m. may no1 be 
admitted. 

"Star Clus1ers" 
Saturday, April 7. 1979, 9:00 a.m. 
Albert Einstein Spacearium 

EXPLORING SPACE 
WITH ASTRONOMERS 

A continuing series of free lectures arc 
given in the National Air and Space 
Museum's Albert Einstein Spacearium. 
The series brings well-known as1ronomers 
into contac1 with 1he public, under the 
s tars o f the Museum's planetarium, to 
discuss their work and its impac1 upon 
society. 

" Megalopolises of Spaces" 
George 0. Abell 
Wednesday, April 18, 1979, 8:00 p .m. 

George 0 . Abell, Professor of As1ronomy 
at UCLA, has been active as an astronomy 
educator for nearly 30 years. The author of 
a widely used astronomy textbook and 
more than JOO o ther publications, he has 
helped popularize astronomy for students 
and laymen. His research in1erests, 
ranging Crom p lanetary nebulae to clusters 
of galaxies, have taken him to many of 1hc 
world's great observatories. 

A New Exhibit 

A new aerial photography exhibi tion. 
"Our Beautiful Earth: T he View From Air 
and Space," will open at the Museum in 
early May. 

T he exhibi1 features the work of four 
con tem porary p hot0grap hers who 
specia lize in aerial views of the Earth­
William Garnett, Georg Gerster, Rohen 
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Bucknam and George Hall. Three 
photographers, Garnett, Gerster and 
Bucknam. shoot from small aircraft at 
alti tudes or 100 to 1,000 feet; Hall works 
from a blimp. 

Also included arc photographs of the 
Earth taken both by NASA astronauts and 
the unpi lo ted Landsat satellite from 
altitud(• a bove 170 miles. 

In addition, the exhibit con tain s a small 
h istori ca l se ctio n which £ea tures 
reproductions of a £ew or the "£irsts" in 
aerial photography: the first successful 
aerial photograph taken in black and white 
in I 860; the first in color (I 930) and the £irst 
picture or the crescent Earth and Moon 
together in a single frame taken by a 
Voyager spacecraft in 1977 at a distance of 
7.5 million miles. 

Also shown in this section are early 
pictures ta ken by automatic cameras borne 
by kites a nd rockets and a pho tograph 
taken by a camera-carrying pigeon . 

The aerial photography exhibition . 
which will be in p lace for approxi mately 
one year, is located in the Museum's Flight 
and Arts Gallery. This gallery is devoted to 
presenting the artist's special perceptions 
or £light. 

The National Air and Space Museum is 
open seven days a week from 10a.m. to5:30 
p .m. Beginning April I , the Museum will 
remain open until 9 p.m. daily through 
Labor Day. Admission is free. 

. 
. ·Letters .·:·· ·<: ~ 

. ' ~ 
In thc May issue 0£ the L-5 N~ws,thcrc 

was an article concerning the Eanhpon 
Launch Site Proposal. Although the 
Earthp<>rt idea appt'ars· to be an aurnctive 
and lx·ndicial progrdm, a great deal or 
caution ~hou ld be ta ken when considering 
not onl y the si te. but also the " ownership" 
or such an immenst· fal'ility. I think it is 
safe to say that i£ the ll nitt·d States 
panicipatt'd in such an endeavor. we 
wo uld n·rtainly end up paying the lion 's 
shan'. in both dollars and tcchnologirnl 
know-how. Although this may only be 
fair. s incc thc United States alo ng with the 
E111 111x·an Spa<t· .\ g«nt y wo 11ltl p1 oha hl~ 

h1· th1· init ial majm m t·rs. B111 kt us not 
forgt't tht· Pa11a111a Cana l cm111m·1·1sy. 

Somt· may not consider these two 
facilities cvcn comparable, and a lthough 
the article did not speak or any speci£ic 
l l.S. involvement. it is on ly logical to 
assuml' tha t such an u ndertaking would 
no t succccd without a substantial amoun t 
0£ U.S. support. 

It would only be to our own protection, 
having made so grea t an investment. that 
we have solid assurances (possibly under 
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Ill' \\' lntt·1 national I.a \\'~ ) gon·n1ing the 
mv1w1i.hip. lt-asing. and administratiw 
authorit ) of the latilit y. 

John C. 11 ui;hc::. 
:'\t'wpmt. t\IN 

I've been a member of the L-5 
Society for two years. In that tim e I've 
seen it go from a group that was actively 
trying to change the future course of 
technology to one that has become a 
cheering section for a couple of big 
corporations. The goal is still important. 
but the mea ns have changed. I wish you 
people good luck. but I don't want to 
help support Boeing and Grumman. etc. 

S1e1•e11 lubar 
Cllfrago. IL 

A £ew random tho11ghts . .. 
If NASA (or OMB) is unwill ing to £und 

the 25-k\\' power module. why no t form a 
private corporation. and sell cncrgy to 
Space Sh1111k 11scrs? I lo w much s t11dy and 
dcvclo pmt·nt has l>CTn done on tlw Po\\'er 
~ lodulc? What would it cost to build o ne 
and put it in orbit? (This is another golden 
opportuni ty for Ncil Rest"s Orbi tal 
Services. Inc.). or courSt'. after the first o ne 
~tarts paying bad . bigger a nd better 
modules will have to be built. Perhaps 
<0 wn111ally a pcrmam·nt manu£anuring 
faci lity co 11lc.1 be addt·d . not to mt'ntion a 
rcnovatt·d Sh11ttle t•xtcrnal tank to house a 
pt:rmanent crew . .. Who knows where it 
rnuld kad? . . . If I had a bi llion ... 

Can so lid £uel ICBM's be used to put 
multi-ton payloads into lo w Earth orbit? 
Wha t docs thr gon•rnment do with 
.. o bsolete .. missiles. and ii. i1 possible for 
privatc contractors 10 huy and launch such 
dt·vices (using NASA facilities at thc Cape, 
of course)? This sounds like a good idea for 
a s tory in Analog, at least. Who has info on 
this subject? 

Unfort11m1tcly. duc tost·vc·ral £anors, big 
business is not (yc·q beating a path to our 
door. Th<' gn1eral £cdi11g seems to ht· .. wait 
and sec ... This is 011l y to be expected in the 
pre-shuttle cra. but it wi ll change after 
more datJ has been acquired. Thc qucstion 
is . will tlit• Carter Administra tio n continue 
to let it s lide. or can Wt' convince it to push 
for space· indmtrialization? What we need 
is for someone likl' Howard Hughes or the 
King of Saudi Arabia IO just go out and do 
it . but short of that. how do wc convince 
po tential investors that "S.I ." is a 
pro£i1ablc idc.i unless and until wc have 
1·xperimenta l proof that we can profitably 
manufacture s tuff in o rbit? (What has 
Chris Basler been up to lately?) 1t•s 
beginning to look lik(' we'll jus t have to 
keep the faith for anoiher couple or 
years . . . and that gets us back to the current 

gang 0£ idiots in Washington and what 
they are doing (or allowing w happen ) to 
NASA in Fiscal year '80 ... 

1\laybe j erry Brown and Adlai Ste\'enson 
wi ll run against Carter on a "space .. 
platform (wt• can do m o re than just hope 
for such things .. . ). M;i ybt· the Russians 
will send a n ex1x·dition to Mars(thc .. Rn l " 
planl' t, indced !). pulling us imo another 
span· race. l\faybc I'll inherit a million 
dollars. produn• a good science £ict ion 
movit· about space colpni ta tion . a nd put 
all the profits into making it come tru<· . .. 

1 lm -m-m . .. now. tliat '.1 the kind of 
thing we might wam to look into ... 

H.obert l .m•t·ll 
Baltim orr. Maryland 

There seems to be a subtlt' bias in the 
News that bo thers nw; the idt'a tha1 
building a sp<1n· dwdling is only a 
techn ical problem. Thi:. is natura l g i\'en 
the large num lwrs o f physica I scicnti i. ts and 
t·ngim·ers interl'stt·d in tilt' L-!'> concept. Ai. 
a fornwr humanities s111ckn1 a nd an act i\'t' 
teachl'r I sec building a (ommunity in 
space as a treml'ndous sod al experiment. 
Wt· sho11ltl al>k ourl>dwi. questions 
conn ·rning the dt· ta ils o r the homt·s we arc 
building, n ·nwmbering tht' tremcndo us 
difkrt·nce betwt't'n a ho11st· and a home. 

Firs t. what sort of gowmnwnt will L-5 
have? Will it l>c a company town with all 
ma intenann • expenses deducted as part of 
01x:ra1ing <' x1x·nscs with no indi,·idual 
payml'nt of taXel>? Perhap:. the authority 
will be a municipal corpor<Hion wi th al l 
rt·sidt•nts paying laxes at an agreed upon 
ra tt'. Will tilt' Administra tion be interna l or 
c·x tt·rnal? Furthcr, a r<· th t· t ommuni1y and 
its residents govcrnnwnt or civilian 
property and t·mployet's? 

Second. what provisio n for changl' will 
bt· made? Pcopk should bc able to do 
domestic and civic altcra tiom to bui ldingl> 
as changes an· desired without disrupti ng 
an y subsurface· £unctions. Houscs sho11ld 
gi \'l' the gn ·att'l>t possibk indi vidua lity 
with the strictest avoidann· of modular 
design and thl' maximum amount or input 
from the futun· n·sidcnts. 

Third , thcrt should bt• great emphasis o n 
p lant life including lawns. vines and ivy. 
hcdges and. mol>t important. flowers. The 
colony shou ld be swarmi ng with grecn 
fi elds. flowc·r gardens. ho use plants to 
de-emphasize the necessary mechanical 
nature of L-5. Also, pets should be 
encouraged. especially warm pupptts and 
£at sassy cats. Is there a child among us who 
wo uldn°t ht· comforted by the idea of 
coming home from Lhe s tars to your little 
four-legged piece of Earth? 

Ed A l1r11ri1tn 
Flint , M ich iga11 
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