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SUMMARY 

AKOouah " on .... 'ill Tsiolto..ty·, (,S51-!9JI) contril>utiom ... p;oo..:ri .. 
n •• ,,,, .. of ~Jhl lI< ..,U .""""'. his "loo.Uy """ .. 1 ,!rin.'n, .bo." """. 
""",mol ,o"lIi;<nc< (ETll io only ""'" comi .. to be fully 'wr«i>le4 ., tbe 
P'"\owlphico.l ... orb be ... ", .. lo,,'" tir. ho", 1><000,", ." .. l>.bI< f". .. udy. W<Kl,., 
from !be pbilooophi<al pmnilO<O of """""" ond !'I.psy<hi_ TsioltovHy beld 1I,.t 
E.Tl ..... ?",,,,,.," •• ud wt adva"""" tir. r""", "",uJoj _ <paO<f.nn,."!..,.--I 
b<}'ood their "",aI ..... ' )'>I<U\o. Thi. 1<d h,,,, to an,;';;po" ,he F.rmi htadOA and offer 
his ""'" ..,10,"", '0 "by"" Ita", ""t ...... oy " P' ol oojl'>n<t<I. lpOO<f.rin, ETL 
A<ootdillll to TsiolkovHy. ohOouP .u<h HI could "'"' • .., .... vilile4 £&rth aDd 
,"'" 0J>ti1led 0' to> thcir "'"" 101'<1 ol del'<l_~ "" Ita"'" b<tm spar<d ml<n'<O""" 
in ,he bop< tbal ""lIIO" !DiP' ~I"I" oniqucly ·DeW.,.! "'<'Ildetf"I,ttum of~f.· '0 odd to pl>di< ci.ili>alion, 

I INTRODUCTION 

Konstanlin Eduardovich Tsiolkovsky (1857-1935) ha5 b«n widely 
hououred for being the fifil person 10 develop tbe theoretical basis of 
spaceflighl (K",modemyan.ky 1987: Von Braun &; Ordway 1975: Wimer 
1<)90). In the early 18.,..,. Tsiolkovsky. Ihen an impoverished. hearing. 
impaired youlh haunting the libraries of Moscow. had already begun to 
dream about space, Later. as a schoolteacher in tbe provincial town of 
Kaluga. located just to lbe SQuthw." of Moscow. Tsiolkoysky worked on the 
physics of rocket propulsion inlo spa«. In 1903 he published an anicle, 
entilled . The invesligalion of Space by Means of Rea~ti,'e Devices '. in whkh 
be malhematically developed his tMory of spaceflight (TsiolkoYsky [903). 
Tsiolkovsky cominued his theorelical work on spacdlighl lhroughout his 
ca=, as a provincial scboolteacher and in '920 even published a sciene<: 
fiction novel describing life in orbiting human habitats (Tsiolkovsky 192(0). 

During 1M latter part of his life. however. Tsiolkovsky concemrated more 
on philosophical issue. lhan on rockels and satellites. Yel. until recently his 
philosophical ideas have been much les, well known than his conlribulions 
to the theory of spaceftight. WMreas Tsiolkovsky·. technical writings were 
reprinted and widely discussed during tbe Soviel era. his philosophical works 
languished in ,emicled archive, because of IMir spiritual and religious 
contenl. Since Ihm, however. these archives have been opened to the scrutiny 
of scholau and Tsiolkovsky is now coming to be recognized as a leading 
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figure of an intriguing philosophical movement called' Russian Cosrni.m,· a. 
" "ell a. a pioneering theoretician of spacdight. 

Although Russian Cosmism is difficult to define precisely, one way to 
characteriu this movement is to say Ihal it d.als wilh the history and 
philosophy of the origin. evolution and fUiure of the universe and humankind 
in th.ir g.netic unity and mutual in6uenee. Russian cosmism. which 
flourished in the late [9th and early 20tb centuries, combined elements from 
Eastern and W.stern philosoplricallradilions. as well as from Iheosophy. 
panslavism and Russian Onhodox religious thinking, with the technological 
optimism of that era. It included a wide range of thinkers who sought to link 
humanity with th. cosmos : philoaophers, theologians, poets. painten. as well 
as sucb scientists as Vladimir Ivanovich Vcrnadsky of Biosphere fame and 
.ucb spacefught theorists as Tsiolkovsky (l ytkin '994; Dudenkov '992). 

A leading ideologue of this mOVWIent who greatly inHueneed the young 
TsiolxOViXY was the brilliant and occenlric philosopher Nikolai Fedorovich 
Fedorov (182S-[903). While working as a librarian in MO$C(lw during the 
second half of the [9th century, Fedorov developed his <0 philosophy of Ihe 
COmmOn task" thai is said to have impressed a number of leading 
intellectuals of Ihal time including Dostoevs.ky and Tolstoy. In Fedorov's 
lhinking, everything in the universe from the liniesl grain of matler to Ihe 
gigantic suns of distant galaxies was alive and bad some degree of 
consciousness, As beings of the bighesl conociouSDess, humans bad a special 
role in introducing design and puf]lO" in tbe chaolic workings of nature, 
h .... on earth. in Ibe solar system and throughout Ibe universe. Fedorov 
anticipated that scientists would ",.orx out a way 10 physically resurrecl all 
those who had lived before and achie," perfection through immortality. This 
meant Ibat some means of rtaching space mUSI be developed to be able 10 
galher for COf]lOreal reconstitulion all the disporsed atomS of long deceased 
human beings, as w.lI a. to colonize the planet! 50 as 10 provide1iving space 
for allihe resurrecled dead (Fedoro,' 197<'; Dudenkov 1991; Young 1979; 
Holquist [98S-fl6). 

Fedorov led a monkish e~isteooc and is said to have speD! most of hi. 
salary On booh and helping poor sludents, Among tho .. he aided was the 
young Tsiolkovsky who .. po"ffiY, lad, offonnal academic preparation and 
near-Iolal &afnes<caused by achildhood illnes. kept him from anendingthe 
university. Fedorov gave him a place to worx in I"" tibrary. piled his &,k 
high with boob and IUtored the poor and handicapped slUden!. Allhough 
source, differ as 10 wbether or nOI Fedorov explicilly poinled Tsiolkovsky 
towards Ihe problems of reaching and bving in space, it is clear that 
Fedorov'. cosmic orientation greally impressed Ihe young siudent and that 
after hi. uoique educalion Tsiolkovsky devuted 1M rtSl of his life 10 thinking 
about 'pace, botb technolugi<;ally and philosoplricaliy. Furthennort. it is 
apparent lhat fur Tsiolkovaky achieving spacefughl and learning to b'"e in 
space we'e not ends in Ih"", .. l ..... but means by which bumans could escape 
the tyranny of earth's gravily and limited resources and eventually become 
the perfected, immortal beings of his mentor', vision. 

During the lasl decades of his life Tsiolxovsky also developed an original 
)ine of thinking aboUI Ihe origin and evolution of intelligent life in Ihe 
uni,' .... , Among his wrilings are a number of brief essays, writlen late in his 
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life in non-tochnicallanlluage and without footnotes or references. in which 
Tsiolkovsky outlined hi. thinidnll for the general pub~c (Zhe!nina 1983), 
'I'Mse essay<. which ha''e not )et been published. bear such titles a. 'Synopsis 
of Cosmic PhiloilOphy: ' 'I'M Et .... nal Activity of the Unive!"Sl',' 'Natural 
Principles: 'There are also Planets Orbiting Other Suns ' and' The Planets 
are Oc<;upied by Living Beings' . [n tbat these essay. focus on question. about 
the uistence. nature and evolution of life and intelUgence throughout the 
unive,.,. they treat problems which were to \>ecoJll(: integral to the debate 
about the exi'tence of utratemstrial iDlel~llence (ETI) that began decades 
lat ..... This paper .~amin(" how Tsiolkovsky's logic as expressed in these 
Ciliay< aDd oth .... related writings led him to conclude that extraterrestrial 
imemgence was common in tbe unive!"Sl', but also to realize that oDe of the 
mo.t powerful argu"",nts again.t that conclusion was contained in reasoning 
which was to surface later a!I the so-called Fermi Paradox. 

> TS!OLKOVSKY'S 'COSMIC PHIlOSOPHY' 

Tsiolkovsky waS a monist and a panpsycbi,t. and tbe logic of hi. be~ef. led 
him directly to the conclusion tbat imelligeDi life ""IS common throughout 
the universe. He held that all pan. of the universe, eVen those remote from 
the observer, were the saJm, or monistic, and that therefore the same laws 
must apply throughout, For eumple, in hi. monograph, Tlte Monism of/he 
Universe, T.iolkov,ky (1931) wrote that: 

w. preacb moDi"" .. tbo Wli"HS<. 000 "" """ •. l'Irio -..hoI< .. ""' .. 0(_ conti .. , 
01 'm, ..nvinl _ '''''' monism. ,,,,,,,rds unit;', .,.,."'" til< _tory "'.""'. 
Scirnco', '''''''''' is boioa -"';00<1 by til< low.] of obe __ ~ ' 0 onily. Moni"" in 
ocio;,,,,, <»101<, r,,,,,, ,o. "".,"". of th< uni .. ,,. , . . Il is impossibk '0 deny til< uru'y or 
IOn of mot>o>tony in til< .1nI<1= l1>d ro ..... ,;"" 01 obe uru,=", ,110 onily of motla. 
lip'. ""vi' 1.1;1<. and 00 ,,", 

Tsiolkoysky'. monism was ~nl<ed to bio panpsychist belief that the whole 
univ .... se was alive and that ev.,-ywhcre was to be found the ba.i. for 
intelligence if not its expression in hiilher being', In his essay emitled 
• Synopsis of Cosmic Philosophy' Tsiolkovsky (n.d. [a]) de\Olared that, 

"Jb<r<;,"" , .Nt ... o" wrud> cannot take til< fonn of. ~vi ... bci .... Tho sim"",,' 00", 
is II>< atOlD , Tbcm'or< tbo .. 'O<>k uruvax is aJj", oDd .10 ... is oothi ..... " bot life. But 
tbo I<ve! or """,,;vi,, ~ _l<5a!y vario.~ and dq><nd> _n ,110 com ..... tions of 
.. '""'" tbo "om ;' pan, 

The basic building bloch of Tsiolkov'ky"living universe were atoms of 
ether. To Tsiolkov$l;y the ability to sense and therefore tbe spark of iDieliect 
is ultimately located in these primordial atoms. They are eternal and wander 
the universe to be expressed and recombined in various form. during their 
travels. With the evolution of ~fe from .imple to more complex forms, the 
ability to sense located in each of these basic building bloch of malter and 
life accumulate. to the point where one can speak of the ability to think, or 
inteUigenoe. 'I'M ego of sentient creatures resides in these indestructihle and 
peripatetic atoms and therefore can find new ""pres,ions or reincarnations 
with each IICW combination of these primordial unit •. Although Tsiolko','1;ky 
himself denied Ibe oonnoction, a textual analysis reveal, Ihal these idea. are 
stri kingly close to those Leibniz expressed in his Monadology (Lytkin 1981; 
Carr 19)0). 
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Using reasoning similar 10 that later \0 be embodied in the Drake 
Equation concerning the prevalence of ETI. TsiolkoVllky worked from the 
premises of monism and panpsychism as well as what be knew about 
astronomy and other SCieDCCS to develop hi. argum",,! for the e~i$t= nOire 
throughout the universe and the inevitable thougb not necessarily COn­
temporaneous d.velopIMnt of higher forms of life on the various planet •. 
For example, in his ...... y, '1M.., are also Planet' Around Other Suns,' 
Tsiolkuv,ky (19W argues that since lhe universe is mon;,tic. some 
oonsiderable proportion of slars should. depending upon their t)'pC and stage 
of deveiopmeDl. have planet. orbiting litem as in our own solar system. 
Then, in hi. essay, 'The Planet. are Occupied by Living Reingo' , Tsiolkovsky 
(1933) assuts Ihal on some proportiou of these planets life must ha,.., 
developed. First . he argues that the planelS revolving around the trillions of 
other SUDS are composed from the same materials as is earth, are subjected 
to gravity as is tanh, have gases and liquids as does the earth, ate bathed in 
rays from their respective stars as is eanh from tbe sun. and SO on . Then be 
reasons that at least one of the planets circling each slar should be similar 10 
earth and Ih....,fore have life. Furthermore. he argues that since life can be 
found in the polar snows. on the heights and in tbe deptbs of our planet. it 
is likely Ihat il also exists on planets Ibat lack the ideal conditions of our 
earth. 

J TStOlKOVSKY'S AI<ITlCIPATION OF THE FERMI PARADOX 

Tsiolkovsky realized, however, that his reasoning establishing the common 
existence of life throughout the universe Was confronted by a basic premise 
in his thinking daling hack from his earlier work on space!l.ighl: that humans 
are bound to expand into space. He believed that humans must move out into 
space, a.s indicated in his ofi.quoted phrase from lhis period .•. Th. planet is 
the cradle of intellivnce . but it is impossible to live forever in the cradle " 
(Planela ym' kolyber ' ''"''''''"'. no I!/'fzia vechl!o zhit" v ko/ybe/i; Tsiolkovsky 
[954). Tsiolkovsky (n.d . [bD envisioned humans expanding around the solar 
system, colonizing planets and building orbiting habitats. tapping enough 
energy to nourish two billion limeS as many human beings as Ihe Earth feeds 
and then expanding from lhere into the depths of the cosmos. He held that 
as members of a truly cosmic civilization. our desttndants " 'ould be able 10 
conlrol nature. abolishing natural catastrophes and ending Iheir sufferings as 
mortal beings. thus achieving happiness for all. It could even be argued that 
it was lhi. sear<:h for bappiness thaI auracted Tsiolko,'sky 10 the cosmos. for 
that is where humanity, having learned and mast(rW the wa)'S of Ih. 
universe. will become Indy free. perfect and immortal beings (Tsiolkovsky 
!92ob). Tsiol~ovsky". lloa! of perfecting bumanity in Ihe cosmos places lhis 
philosophicaUy.ioclined rochl pio"..,. firmly ;n Ihe Russian CosmiSl\1 
tradilion of technocratic-utopian thinking wherein science and technology 
are 10 be harnessed. 10 attain univenal happiness. 

Yet. if space expansion ",IS in humankind's future. as a monist 
Tsiolko,'s~y also had to assumelhat ;t was an ine"lable sl<p for other higher 
beings in Ihe cosmOi. Furthennore. since ,,-e were only beginning 10 develop 
as an inl.l~gent species. Tsiolkovsky'slogic led to Ibe conclusion that those 
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ETI older aDd more advanced than us must already have crossed tb. 
threshold into space and have expanded beyond their natal star systems. For 
.xample. in hisessay, ' Is lh.", a God1', T.iolkovsky (n,d . [cD "" ote : 

M illiom of milIi.ord< of pI.o ... " ha .. exi.te<I [or • ""'I time. an.l tber<f"", tbeir .nim&b 
.. "" .. ".,bed a ""'''';' 1 "Ioi<h ... will .-oil ;-., .. 11;_ of 1<"" of 0"- fut"'" hr. <HI 

.. nb. ThiI m>.tllri ty is manif.., by perfe« iD"'lliamoe. by • deep """",,\aDdi .. of 
'''''''''' • .00. by ~I """'" ~.~",. ",.k", ",I .. " ..,.~ b<>di"" """';b!< '" til< 
lnbabilanlS of !be cosmo~ 

This is why, midway through hi, ... ay ' Th. Planets are Occupied by 
Living Brings ', Tsiolkovs1:y (1933) abruptly raioes 1M two objections by 
wh;eh he says "people deny the pr<:&enCf' of intelligent bcings 00 the planets 
nftbe uni,'. "", n: (I) "if these beings exisl they would ha,-e visited earth " ; (~) 
"if they exist they would have given us some sign of their exislence". 
Although Tsiolkovsky =rningly credits other, unid<:ntified person. for 
raising these objo<::tions, it is obvious that they are inhereDl in his monistic 
belief in the unive""lity of life, evolution of imelligencc and tben space 
expansion. Tsiolkovsty's own rea."ning had!e<l him to confront what later 
came to be known as the ' Fermi Paradox,' o' more properly as the 'Fermi 
Question : 

In '950, 15 years aner Tsioltovsky'. death, Enrico Fermi and several otber 
distinguished scienlists were having lunch at th. laboratory at Lo, Alamos 
that had spawned the bomb, The talk was lighthearted and touched briefly 
upon the question of flying saucers and extraterrestrial. before turning to 
more mundane subjects. Then, suddenly, Fermi asked in effect, "Where are 
they?" Everybody instantly knew that he was talking about the extra_ 
terrestrial. a nd he foUowN up his question with a series of cakulations about 
the probability of earth_like planets, the probability of life arising on them. 
the probability o f the evolution of higher life form, and the evolution of 
technology and so forth that led him 10 the condusion that we should long 
ago ha'"e been visited by extraterrestrials (Finney 8: Jone. [985). After a 
number of suggestions to explain why we had not boon visited, the malter 
was apparently dropped. only t" surface some years later when, afier 
Cocconi and Morrison', seminal paper and Drake's pioneering efforts, 
serious diocussion. began on systemalically searching for JUdi" signals from 
other civmzations in the galaxy (Cocconi &. Morri."n 1959; SulliYan t966). 
Fermi's Question then be<.oame a weapon in the hands of those who argued 
that since there are nO obvious signs of ETI - either from di rect visi\$ to our 
planet, radio transmi .. i,,1lS " r di.turbances caused by mega-<:ngineeri'41 
projects-the whole logic i><hind the argument f"r SETI is wrong and that 
therefore we mu' l be alone in the galaxy if nOI the universe (Hart '975; 
Tipler [980; SbUo,'sky 1976. 1984), 

4 TStOLK OVSKY'S SOLUTtON 

Well before thi. attact on SETI reasoni'41 was mounted, in his 
philosophical eMays Tsiolkovsky bad carried out a dialogue with himodf 
o ... r Ihe chaUenge 10 hi s logic presenled by the lack of signs of advanced ETJ. 
He did not, howe,'er, employ thi, cballenge either to deny lbe existence of 
ETl a, ha ... ."me SET! antagoni.ts, or t" argue that exparu;ion beyond o~'s 
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OWII slar .ystem was uneconomic 10 Ihe point of impossibility as ha"" some 
SET! protagonists. Not surprisingly, his solution to the puzz.l< sceh 10 
reconcile the tWo demenn so <.>:ntral \0 his oosm;" philosophy~space 
.xpansion and the abundance of ETI. 

TsiolkoVllky answe~ his first objection raised in hi. "H3 essay - "If these 
beings exist Ihey would have visited Earth" - by writing thai' 

"'_Ny u..y .... U ";';1 .... bul ;, ... "'" )'<1 ~"" r", U ... ,_ "bon,; .. 1 A""",lio .. lnd 
Dali", America .. of """ "",'un.. ...... I'inaUy visite<l II)' EuropuM. bu, _DY 
,100_ of Y""" J>U'<'d bd_ .ky . pp<M<d. Si";I.rIy, ""'''''''';11 too , .... ted_ 
, ..... ill the future. "'_Ny !be powerful inhobill.to of ",bt, plane< ... ".. been 
.... li.' "'" .",,11>« /or . ~ <im<. 

Tsiolkovsky Ihen responded to lhe """'Dd objection ... if Ihey .>.is! they 
would have given us some sign of their exist"Dee", with these words: 

Our....". ... too wak '" too.bi< to p<ro<i .... tbeoelipL Our .... vmly n<isbboun 
undeo$Un<l Ib.o. "'; 1' .. ",rut" de"", of ~lopm<'" of );nO'O'Ied", tho: p«>pI< 
tbem>el ..... ><ill pro .. "';Iboo' • doubt 'lui' ,II< O!bt-r planets .re populalOo!, P OF' \eo. 

\>00>..", of ,I>< .,. ""-,01 .... ,0<11, of .nimal>, o'1d ,be ""'"'y of """"'n>. ,~ ;, "" 
,.."'" '0 inform , bem , ba,!be pIa .... . n: popula!«l, Woui<l this _ ... Itd. ""'. 
bOo, !worm' W",,1d p<>SIOrn> and ,be M...a<rn of s" a.nholorn<w I<>uh r,,,,,,;,l 

T!iolkovs~y'. phra,ing of his second objection and his mention of 'signs' 
from ETI in tM first st:JIten"" of hi. reply to that objtctinn could be taken 
to indicate that he may ha,'e anticipalro Ihal e,traterrestrials would attempt 
to make themselves known to us by some otber way than actually visiting 
earth , In hi. ""Xl paragraph, however, he seems to refer to pbysical visitation 
when he prophesies that. "the time must come when the a''ff1Ige degree of 
development of humans wiU be high enough for them to be visited by 
hea .... nly inhabitan15," Nonetheless. whether Tsiolkovsky was thinking 
solely in term, of physical visitation, or wa, optn 10 a range of 
communication poi$ibi~ties. the main thrusl of his answer is that we are no! 
yet ready for higher beings to cODiact us: 

W< an: brotbcn. bu, "" kill <""h 0''''''. lIan ........ and , ... , an;mat, bru,.ny, How 
... ould _ , ..... , .bed"" .. ..."."...' Would.·, .... oonsioI<o- IhMl ow ",'fils fot "'" 
"""",lion of the Eanh, and """""", _ f1liD oun<'- ;. thiI u""'loalllruu\<l They 
~ ...... ,IUs ",,,","_ do<tnIction. MIlnItU>d ... ,IS ~" " .. rot f""" 
DIOf< pcrlca bea>'<llly brinJi' " ","", Illimah on: f,om people. w, "<>IIId 00' viR1 
... 01 .... , ooak« '" p>ri1W. We ooly till tht.n. Po.-fea .... .".".y . oimals do "'" ..... , to 

do ,n;, to "'. Coo "" n:aIIy bave no""'" ret .. ion>hi.,.";!b """ and !OODkeys?!. ,be 
same mannt'f, hiP« brilI ... tt "",.bI< to """",,,,,",,,"";!b us to.- 'h< p,,"""L 

In another essay. entitled ' Natura1 Principles: T.iolkuvsky (n,d. [dJ) 
elabonlles his thinkin!! on why advaocod eJltraterrestria]s have not yel 
coDiacted us. In hi. view, very few civilizations develop in a natural way, 
passing Ihrough all possible sufferings and trials on lheir way 10 obtaining 
happiness, The firsl advanced civilizalions strive to ptrfOCl tbeir more 
backwdrd neighbours, raising them to their level In so doing, bowever, they 
eJllinguisb lhe unique evolutionary streams ortMir less advanced neighbours, 
However, earlh has been deliberalely exempted from this process, W. have 
been se\ aside a s a reserve of intelligen"" in order to allow our species to 
evol .... to perfection and thereby bring something unique 10 the cosmic 
community of intercommunicating BTl: 
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WIly _', til< bri ... oIbaP!»' ,.....' ~ 10 """" _ . \0 ft' 'lilly _ 1 1ky pi" 
... on<! " I ' tc< .. WI'~ hip.. tIei"", <Iootf'O)iat '" 00 1.1.01 ... _ Ibn . .. ;" tIorit 
pnfta ..... '. ,. 11 ' 100)' _', "POCO .. ythi .. 01 • Ioiah ..... ffOll[ .... ..... tloey 
_ ., ba .. _1<01 '" fo< ooloq, "wo ....... " III«< io boP' .... , [" ''';", 
_ ..tlI <1<',<'0(' ffOll[ .... Thty ~ __ btl .... W. _ , IN, tky _ . w.""" 
bri ....... on<! *oe6"rol ........ 01 lifo .... , will '-"' .. ..,_; ' .... ,_, ....... , 

...... """'" Vo. 

Tsiolkovsky'. solution to litre pIlUle 0( ""hy,,~ Iuo" t DOl bad any oontact 
with adVl.~ civiliuliollS anticipated idel1 contaiDCd in I pair of papren 
published 50_ fony ~an . fler Tsiolkoost y pc-rmcd his man...rnplll. We 
m er to BaU'. oflcu cited ' wo hypolhesis ' thal " rtb Iw been Xl aside by 
adva~ civilization. U I ZOO Of natuu po "r>~ (Ball 191), IDd litre 
ammo,l ..... nl to lhal hypolhesis olrer-ed by Kuipc-r aod Morri. (1911) 10 litre 
drea thlllM ~lJ1h ;1 bei,.. quanntined SO thai o ur C\IOllilion mighl p..... j 
to litre poinl ",Itre.., we coliid provide un;qltre information, litre only valuable 
ttSOII .... our planet <;ouid possibly o lrer to advanoed En. 

S DISCUSSION 

To ... y IILaI Tliolkovsky .. a .. . 1001 wilh Robert Goddard lod Hermann 
Oberth, a pio~ri,.. spaot:lli&hl Ihrorisl .nd lea,~ it II Ih';l1 would be to 
vailly undentate his importance aJ a seminal !lunke. of the s~ age. 
Tliolkovsky's ",rilinliS did mIlCh man: than stimulate engineers to r;lc""lop 
rockets Clpable of mochinl Sp.lce. His idcu aboul humallS living 
perma""ntly in o.bilin, habitats and prr:x:esinB . pao:e resources fort­
shadowed the space colony mo""menl prom<lled in the [97"$ by O'Neill 
(1974). and his vision of our dc$ccnlianlS one dlty "'&chinK immortal 
perfection in space is now bcini mnV<'nlcd by slICh contemporary scieDlisls 
as Moravec and Tipler (Moravec 1988 ; Tipk:r 1994; Regis 1<)90). To this list 
of fints, muSI now be addod T5iolkovl ky's anticipation of tM Fmni 
QIICSlion and hi ' answer to it . As a prophet of human space e~paosion and 
a passionale advocate Oflhe idn thaI utratcrmtrial inlel~l!ence is prevalent, 
Tiiolkovsky realited the seeming lopcal pa .. do~ involved in maintainiog 
lhese t ... 'o lines of thinkin,. Hil JQluuon, e~~ued in lhe mh idiom of 
Russian Coomism, sou"'t to reconcile his twin vi5ions of bumanity 
expanding beyond our ",lar systC1ll and a uni"" .... filled wilh iOlel~gentlife. 
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