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0 Apouog mpog to Aidornua

Natig Siaotnuikég mrnoeig xperaloviat woyupoi mipavior. Ot Apxaiot EA-
Anvec pedétnoav TV apxr TNg poworg Twv upatAwy §Vo xAddes kat
mAfov xpdvia mpLy, Eve XiAla xpovia apydtepa eppaviotnkav oL Tpwrot
npwtoyovol mipavAot oty Kiva. Z1n ouvéxewa, oAlEg AAAEC XwpeC Ena-
véhafav v avakaiuyn avtr, cupnepidapPavopévng me Pwaiag, moun
TIEPUTETELA TNG HE TOUC TTUPAUAOUG (PTAVEL APKETA XPOvLIa Tliow, PEXPL TNV
enoyn tou Meyahou [létpou: ta mupotexvApata xprotuomnolovvay fén
and to 1690 oe Snpdoieg eopraoTikég exdnAdoeig otn Méoya pog evru-
NWolaopo EVOS EmpuAaKTikol akdpa kowol, agpol ouxva aruxol Beatég
katéAnyav va tpavpatiloviat ané avtd.

‘Eva peydAo Pripa npog v TEAELOTIOIN O] TOU TIUpavAou EYIVE OTIC ap-
¥é¢ tou 190u awmva, 6tav evag Bpetavog egevpétng, o William Congreve,
Snuiwolpynoe and ta péxpl T0Te avanoteAeopatikd kal actadn pAnpa-
1a, éva olyxpovo omAikd oUoTnua pe turonomuéva kat evaAldafipa
efapripata (e, 56). OL MPGOTEC AUTEC PPETAVIKEG POUKETES, YVWOTEQ
w¢ Congreves, ftav paiiota avtég mov éxapav v Koneyyayn to 1807,
dtav o oTpardc tov Aovka touv OuéAwvykTov Sokipace To véo 6TAo gtV
exotpateia ¢ Xepoovijoou katd twv FaAAwv. O Bpetavoi eidixol twv
nupavAwy Siaxpibnkav eniong otn Mayn twv EBvav ot Aenpia 1o 1813
xat apyotepa oto BatepAd. Agotou népacav tov ATAavtikd QKeavo, ot
poukéteg Congreves ypnowonomBnkav yia tov Bopfapdiops tou oxu-
pou Max Xévpt kovtd otr BaAtipdpn twv Hvwpévav Moewmv my ibua
xpovid. O Francis Scott Keys anaBavarioe pdAiota Ti¢ oVIKES POUKETEG
Héow tov Eakouotol oTiXoU Tou apepikavikol eBvikol Upvou «... And
the rockets’ red glare (Kat 1o £viovo kOKKWVO QG Twv TUpavAwy) . . .»
(ex. 57).

H poukéta avartiyBnke taxitata oe 0AdkAnpn v veniio, @ravo-
vtag ot Bépewa kat Notia Apepkr] kat otnv Agia, eved ToAAé evpwnai-
KEC ywpe¢—Katbiwen Auotpia, n FaAAia kain Pwoia - énuwoupynoav tig
Bixéq Toug HEYAAeS Propnyavies yia tnv tapaywyr pouketwv. O pwoikdg
atpatdc, yia mapadetypa, xprolpomnoinoe to véo autd omho ot Sidpopeg
TOAEMIKE ETUYELPTOELS, 1Bl katd tns 0Bwpavikng Autokpatopiac. To
1834 o1 Pdool katdg@epav akopn va KataoKeudoouy und dkpa puoti-
kdtnta éva Bwpnkto unoPpixio, Tov pe MANpwpa déka avbpwv pmo-
poloe va extofeliel pOUKETEC EVOOW PPLOKOTavV KATwW amno TNV EMUPAVEL
¢ OdAaocoag (k. 58). Lra péoa tou 190u awdva, 6tav ) Autokpatopia
enextewvotav tpog tnv Kevipun Aaia, n Pwoia Bplokdrtav ot moAepo pe
10 Xavaro tou Kokavt. Ot poukéteg efaopdhlav otoug Pihaooug mAeové-
KTNpa kunukotnrag oe tpaxl edagog xat Suofaroug Spdpouc. To 1853
LY. pia povada mupavAioToy Tou pwaolkol otpatol ponAace diapésou
piag épnung xat dyvwotng neployng mou ovopalétav Tyuratam, katd
urxog tou notapou Zip Ntapia (oto onpepwvo Kalaxkotav): npoxwpnoav
npog 1o oxupo Ak-Mechet' tou Kokdvr, eEanoAvovrag eniBeon pe mAnBog
POUKETWY Katd Toug endpevous urves. ‘Evav awva apydtepa, moAl peya-
Abtepot kat o eEeAypévol mopavdol extogevovrav TAEoV aTOV 0UPavo
tou Tyuratam - 1o omoio £y(ve Yvwoto otov k6opo wg Koopobdpopto tov
Mnaixovolp, an’ dnou TéBnkav oe TPOYLA 0 TPWTOC TEXVNTOS Sopugpopog
omoUTVIK Kal 0 tpwTog koopovautng lodpt Tkaykapuv.

Méxpt ta téAn tou 190v aiwva ot POUKETEC Eiyav XAoel HEYAAO LEPOG
and v npaxtikn afla toug. H tayeia texvoloyikn npdodog obnynae ot
éva véo eibog¢ TupoPoALKV oUOTNATEY TIOAD AVETEPO amo TIC oTpatl-

Mike Gruntman

The Road to Space

Space flight requires powerful rockets. The Ancient Greeks observed
the principle of rocket propulsion more than two thousand years ago
and one thousand years later the first primitive rockets appeared in
China. Subsequently, many other nations repeated the discovery, in-
cluding Russia, whose love affair with rocketry goes back to the reign
of Peter the Great: as early as 1690 skyrockets were used to entertain an
uncertain public at a Moscow celebration, sometimes injuring unfortu-
nate bystanders.

The early 19th century witnessed a major step towards perfecting
therocket. A British inventor, William Congreve, turned ineffective and’
erratic missiles into a modern weapon system with standardized and
interchangeable components (fig. 56). In fact, these early British war
rockets, known as the Congreves, burned Copenhagen in 1807, while
the army of the Duke of Wellington tried out the new weapon in the
Peninsula campaign against the French. British rocketeers also distin-
guished themselves in the Battle of the Nations at Leipzig in 1813 and
later at Waterloo. Brought across the Atlantic Ocean, the Congreves
then bombarded Fort McHenry near Baltimore in the United States
of America later that same year. Francis Scott Keys immortalized the
deadly missiles in the American National Anthem with his famous line
“...And the rockets’ red glare...”

War rocketry proliferated very rapidly throughout the world, reach-
ing North and South America and Asia, and many European countries
— particularly Austria, France, and Russia - established their own large-
scale manufactories of war rockets. The Russian army, for example,
employed the weapon in numerous engagements, especially against
the Ottoman Empire. In 1834 the Russians even built a super-secret
iron-clad submarine with a crew of ten men which fired rockets from
a submerged position (fig. 58). By the mid-19th century, with the Em-
pire expanding into Central Asia, Russia waged war against the Kokand
Khanate. War rockets offered advantages of mobility in rugged ter-
rain with poor roads. In 1853, for example, a unit of Russian rocketeers
marched through a desolate and nondescript place called Tyuratam on
the shores of the River Syr Darya (in what is today’s Kazakhstan): they
advanced towards the Kokand fortress of Ak-Mechet’, firing scores of
rockets over the next couple of months. A century later, much bigger
and incomparably more sophisticated rockets were roaring over Tyu-
ratam — which become known to the world as the Baikonur Cosmo-
drome whence the first artificial satellite sputnik and the first cosmo-
naut, Yurii Gagarin, entered orbit.

By the end of the 19th century rocketry had lost much of its practi-
cal importance. Rapid technological progress resulted in a new kind of
artillery vastly superior to military rockets. At this time men of plume
stepped in to replace the men of sword as the bearers of the banner of
spaceflight, a shift which resulted, for example, in a plethora of Russian
translations of European literature, including Nicolas Camille Flamma-
rion’s La pluralité des mondes habités: étude ou I'on expose les conditions
d’habitabilité des terres célestes (1874). But nobody captured the pub-
lic imagination with space fantasy more readily than the French writ-
er Jules Verne. His novels fired and motivated many of the young peo-
ple who decades later would transform the dream of spaceflight into a



56 Pouxéra Congreve oto EBvixd
Movoeio Evaépiou Xwpou kat Auaotn-
patog. O poxAds npocdamterat ota Se-
£1a ¢ poukétac. H pwroypagia eival
napaywpnon tou Mike Gruntman.
Congreve rocket in the National Air and
Space Museum. The guiding stick is
attached to the right side of the rocket.
Photo courtesy Mike Gruntman.

57 Pouxéreg tou 190u awwva: Congreve,
Hale, ka1 skyrocket. To oyébio eiva
avanapaywyr and to ]. Scoffern:
Praojectile Weapons of War, Aovbivo:
Longman, Brown, and Co., 1859, 0. 178.
Nineteenth century rockets: Congreve,
Hale, and skyrocket. Figure reproduced
from[. Scoffern: Projectile Weapons of
War, London: Longman, Brown, and
CO‘. ISSQ, b 178. 100 P
Roeket
Conbreve
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58 Karl Shil'der: Exédio yia unoppi-
X10 TIoU pETapEPEL poukEteg, 1834. 0
Shil'der firav unyavikée tou Ltpatod
xai axeblaoTig poukety upindac.
To umoPpixi6 Tou pmopoloE va EXTo-
Eetioel €EL poukétes. AvanapaywyT and
1o V. Glushko: Razvitie raketostroeniia
i kosmonavtiki v 555R [H EEEANEn Tou
Exebiaopoi Pouxetmv xai tng Ko-
opovaunmyikng otnv EZEP], Mdaya:
Mashinostroenie, 1981, o. 130.

Karl Shil'der: Design for a submarine
rocket carrier, 1834, Shil'der was a
military engineer and designer of
gunpowder rockets. His submarine
rocket carrier could launch six rockets.
Reproduced from V. Glushko: Razvitie
raketostroeniia i kosmonavtiki v SS5R
[The Development of Rocket Construc-
tion and Cosmonautics in the USSR],
Moscow: Mashinostroenie, 1981, p. 130.

WTIKEC POUKETEC. TN (pdor) autr ot avBpwol twv ypappdtwy fpbav va
avTIkataotioouV Toug avlpwoug Twv 6MAWY w¢ onNHaogopol e ka-
taxtmong tou Siaotipatos. Mia aAlayn mou katéAnge, yua napadeypa,
ot pia mMAnBwpa petappdoewy ¢ Eupwndikne Aoyotexvias ota pwotkd,
omwcto La pluralité des mondes habiteés: étude ol l'on expose les conditions
d’habitabilité des terres célestes (1874) tou Nicolas Camille Flammarion.
‘Dpwe kaveic bev pmopotioe va eEAPEL MTEPIGAATEPO TT) (PAVIACIA TOU KOL-
vou axetikd pe to Suidompa doo o TaAdog ouyypagéag lovAtog Bepv. Ta
puBioTopripatd Tou Tupoddtnoay kai Kivnronoinoayv moAAovg and toug
vEOUG Tr|¢ EMOXTIS, oL oToiot bexaetieg apydtepa Ba Ekavav mpaypatkotrn-
Ta T0 GVELPO TNG TITHENC oTo Sidotnpa (€ik. 59). Tnv ibla 0pwe exeivn emo-
X1, ota téAn tou 190u awwva, oL avBpwmol cuvelbntonoinoav emiong oTL
yia va propécouv va tafibéouy oto didotnpa, va natfoouy otr ZeArjvn

reality (fig. 59). But the late 15th century also brought the awareness
that, until the rocket was perfected, there would be no trips through
outer space, no landing on the Moon, and no visits to other planets.
Complex practical work was needed in order to develop the science and
engineering of powerful rockets and sophisticated spacecraft.

There followed a long period when isolated visionaries and thinkers,
including amateurs (in the original meaning of that word), drafted the
basic principles of spaceflight. But the various technical details were
rarely credible and many elitist intellectuals and assorted “competent
authorities” dismissed the idea of space travel as being ridiculous.
Even so, a number of outstanding individuals did lay the foundations
of practical rocketry and spaceflight. Four visionaries in four countries
working under very different conditions became the great pioneers of



59 TaEbuhTeg Tou SraoTipartog npo-
oeyyidouv m I'n. Eikovoypagpnon tou
puboTopripatog «Extop LepPavraxs
tou IovAwou Bepv. And to C.F. Home,
(emuyp.): Works of Jules Verne, Néa Yop-
kn: Parke and Co., 1911, Top. 9, 0. 272.
The approach to Earth of space travel-
ers. lllustration to the story “Hector
Servadac”, by Jules Verne. From C.F.
Home, ed.: Works of Jules Verne, New
York: Parke and Co., 1911, Vol. 8, p. 272.

1 va emioke@Todv AAAOUS TAQVIATES, £va TPAYHQ ETIPETIE VA TIETUXOUV: TNV
teAelonoinon tou rupavAou. H avammuén g emotiung kat te pnyavi-
KNG TWV 0XUPGV TUpaiAwy Kai Twv EEMYPEV@V SIAoTIHIKOVY OKAPOV
ntpoiméBeTe pe Tn) oELpd TNE Eva TOAUTAOKO TIPaKTIKG £pyo.

AxolouBnoe pia pakpd nepiodog xatd Ty omoia pepoVWHEVOL 0pa-
LATIOTEC KAl OTOXAOTE, Kal PeTall autwv EpacitéXVes (LE TV Tpaypa-
TIK Evvola Tou dpou), Stapdppwaoav Tig PacikéC apxeg TG TTONS o0To
Biaotnua. ‘Opess, ot SLAPOpES TEXVIKES AeTTOpEPELES oTidvia Bewpolviav
afwmuotes kat moAdoi Siavooipevol, padi pe Tig «appodieg apyécr, anéppi-
mrav v 16éa tou takidiol ato Sidotnpa we yehoia. AKOpN KL ETOL, KATIOLOL
avBpwrnot Eexciploav kat kard@epav va Béoovy Ta paxtika Bepédia g
TpdwoTg Twv TIupavAwy Kat g mrong oto dudompa. Téooepeig opapa-
TIOTEC o€ Téooepei Sapopetiké xwpes kal SovAevoviag kdtw amnd oAl

the space age: the Russian Konstantin Tsiolkovsky, the French Robert
Esnault-Pelterie; the American Robert H. Goddard; and the German
Hermann Oberth.

Konstantin Tsiolkovsky worked as a school mathematics teacher in
the provincial town of Kaluga, about 140 km south of Moscow (figs. 60,
61). In the inventor's own words, his “aspiration towards space travel
was seeded by the celebrated French dreamer |, Verne.” Tsiolkovsky
concluded that the rocket was the only means of propelling vehicles
into and in space. His writings combined the development of scientific
and technological ideas with an ambitious vision of space applications.
In 1911, he proclaimed: “Mankind will not remain on the earth forev-
er, but in pursuit of light and space will - at first timidly — penetrate
beyond the limits of the atmosphere, and then conquer all the space



Srapopetikéc auvBNKeC éytvav oL HEYAAOL TTPWTOTOPOL TNG SLAOTHIKYG
enoxn¢c: o Pdoog Konstantin Tsiolkovsky, o FaAAog Robert Esnault-Pel-
terie, o Apepicavog Robert H.Goddard kar o Teppavog Hermann Oberth.

0 Konstantin Eduardovich Tsiolkovsky (1857-1935) epydotnke wg
kaBnyntie pabnuatikaov oe oxoleio g enapyakng noing Kaluga, me-
pirtou 140 YAp. véua g Méoxag (ew. 60, 61). Zoppwva pe ta Adyia tov
{Blov Tou E@EVPETN, 0 «oTOpog TG EmBupiag pov yia takid oo Hidotnua
nponABe and to Sidonpo yaAio opapatiotr lovAwo Bepvs, O Tsiolkovsky
katéAnke oto oupmépaopa 6Tt o ThpavAog rav 1o Hovo HESO Yia TNV Tipo-
wBOnon oxnpdtwy npog to Sidotnua. Ta ypamntd tou suvbialav v avd-
TrruEn EMOTNHOVIKMV KAl TEXVOAOYIKMV ISEmV e Eva piAddoko bpapa bi-
aotnpikwv epappoydv. To 1911 éypage: «0 avBpwmog bev Ba mapapeivel
yiaévra ot I'n. Avalnravrag o @wg katto Srdotnpa-5ekd otnv apxr
- Ba vnepPei ta dpla g atpéo@aipas kaw ot cuvexewa Ba katakTioet
10 oupmav yUpw and tov ‘HAlox. Ot puoikég neplotacelg Stadpaparifovy
guyvé ano@aoctoTikd poAo otig {wEg Twv avBphmwy kat twv hemv. Kan
Tétoto ouvéPn xat pe tov Tsiolkovsky, To 6papa tov omoiov Ba eixe mba-
vitata napapeivel 0to okotadt xwpig Ti¢ tpoondabeleg eVog ToAvypapo-
Tatou ouyypagéa épywv EKAIKEUEVNC EmaTrung, tou Yakov Perelman,
o onoiog &npocievoe ™ Sexaetia tov 1910 pia oelpd and npwTomOpIaKES
npayparteieg pe Bépa ta Srarhavnnika takida (. 20, 23). To SnuopiAig
tou BifAio (Tsiolkovsky. Zhizn i tekhnicheskie idei / Tsiolkovsky. H Zwr
xat ot TexvoAoyikég Tou Emvonjoeig), mov exdoBnke béxa popec péoa oe
eixootypoévia, yvwotomoinoe to dpapa tou Tsiolkovsky yia tnv eEepeivn-
o1 Tou S1aoTANATOS 0TO EVPY PWOIKG KOLVO,

H OxtwBpiavi Enavdotacn tou 1917 ofpave to TEA0G NG IEPATIKTG
xal natplapykng kowwviag e Pwoikng Autoxpatopiag. H véa coowa-
Alotin] 1dEn dnpiovpynoe MOAAES VEEC EUKaIPIES, TUPOBOTWVTAS TOV EV-
Bouoiaopd tou Aaou yia Tpdypata Tou HEXpL T0TE BEwpouvTav avépikta.
TMa roAAovc vEoug AvBpEg Kat Yuvaikeg tne EmoxTs, Tou TAnupupiiav anoé
eAniba yia to péAdov, 1o teAeutaio olivopo tou tafbiol oto Sidatnua
£poiale Eagvikd poottd. Tryv ibua otiypn, 6pwc, to papiotikd neipapa

60 Konstantin Tsiolkovsky, 1927, Avanapaywyt) and to
V. Glushko: Razvitie raketostroeniia i kosmonavtiki v SSSR
[H EEéMuEn tou Ixedaopol Pouketav ko g Koopovaurm-
yueric otnv ELEP], Mdoya: Mashinostroenie, 1981, 0. 129,
Konstantin Tsiolkovsky, 1927. Reproduced from V. Glushko:
Razvitie raketostroeniia i kosmonavtiki v SSSR [The De-
velopment of Rocket Construction and Cosmonautics in the
USSR], Moscow: Mashinostroenie, 1981, p. 129.

61 Ayvwotou puwrtoypdpou: Fridrikh Tsander, mep.1925.

L. Korneev, (emy.): F.I. Tsander. Problema poleta pri
pomoshchi reaktivnykh apparatov. Sbornik statei [F.I.
Tsander. To Zitnpa twv [Tmoewy pe [muxés Luoxevéc,
Lulhoyr) ApBpwy], Mdoya: Gosudarstvennoe nauchno-
tekhnicheskoe izdatel'stvo Oborongiz, 1961, mpopetwmniba.
Photographer unknown: Fridrikh Tsander, c. 1925. L. Korneev,
ed.: F.I. Tsander. Problema poleta pri pomoshchi reaktivnykh
apparatov. Shornik statei [F.1. Tsander. The Problem of Flight
Using Jet Apparatuses. A Collection of Articles], Moscow:
Gosudarstvennoe nauchno-tekhnicheskoe izdatel'stvo Obo-
rongiz, 1961, frontispiece.

around the sun.” Physical circumstances often play decisive roles in
the lives of individuals and ideas. Such is the case with Tsiolkovsky
for his vision might have remained in obscurity had it not been for the
efforts of a prolific and popular science writer named Yakov Perelman,
who, in the 1910s published several pioneering treatises on interplan-
etary travel (figs. 20, 23). His widely acclaimed book Tsiolkovsky. Zhizn
i tekhnicheskie idei [Tsiolkovsky. His Life and Technological Ideas],
which saw ten editions in twenty years, introduced Tsiolkovsky's vi-
sion of space exploration to the broader Russian public.

In October, 1917, the Communist Revolution shattered the hieratic
and patriarchal society of the Russian Empire. The new Socialist order
opened up numerous opportunities, charging popular enthusiasm for
things impossible. To many young men and women, filled with hope for
the future, the ultimate frontier of spaceflight seemed suddenly to be in
reach. But at the same time the Marxist experiment had exterminated
large segments of the educated classes, so important for the implemen-
tation of spaceflight. Exalted social engineers murdered thousands of
scientists, educators, administrators, engineers, writers, and civil serv-
ants on the road to the Socialist paradise.

The young republic was embracing new revolutionary ideas, but
it was also establishing the omnipotent and stifling control of free
thought. Marxism emphasized the transformation of society on the
basis of a scientific understanding of the world. Consequently, the So-
viet government elevated support for science and technology - but a
totalitarian state will not tolerate independent thought or activities.
Hence, the Soviet Union channeled the burgeoning enthusiasm for
rocketry and spaceflight into a monolithic, governmental enterprise,
the Red Army initiating rocket research as early as 1921 when Nikolai
Tikhomirov convoked a team of specialists to develop solid-propellant
missiles.

At the same time a number of young enthusiasts came together in
Moscow and Leningrad (St. Petersburg), including the young space pio-



62 Mvnpueio tou Konstantin Tsiolkovsky ot Aewo-

po twv Koopovavtdv, kovid oto Memorial Museum

of Cosmonautics, otn Mdoya. Ta anokaiuntipia tou
pvnueiov, Epyo tow yAdmn Andrei Faidysh-Krandievsky kau
twv apyirektovwv Aleksandr Kolchin kat Mikhail Barshch,
éywav otic 4 OxtwPpiov tov 1964, Pépet tnv emypagn
«Tsiolkovsky, 16putrg ¢ Koopovaurmyrge. H pwroypa-
pia eivar mapaywpnon tov Mike Gruntman.

Andrei Faidysh-Krandievsky (sculptor) and Aleksandr
Kolchin and Mikhail Barshch (architects): Monument to
Konstantin Tsiolkovsky on the Avenue of the Cosmonauts, not
far from the Memorial Mi of C tics, Moscow.
The monument was unveiled on 4 October, 1964. Inscrip-

tion reads, “Tsiolki der of C tics”. Photo
courtesy Mike Gruntman.
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eixe eEOVIWOEL PEYAAa THNHATA TWV HOPPWHEVEY TAEEWY, TToU fiTav T660
anapaitnta yia mv vAonoinan tou tagibiol oto Sidotnpa. Ztov Spopo
TPOC TOV C0OLaAOTIKG TIapadEeLon, EKOTATIKOL KOVWVIKOL SlapopQwTég
obfynoav ato Bavaro xtMades EMOTAPOVES, EKTABELTIKOUE, SIOIKNTIKA
otehéyn, Lnxavikolc, cuyypageic kat dnpdoioug AEtoupyous.

H vedtevktn dnpokpatia acnalérav VEEC ENAvaoTatikES 1HEEG, TV
ibla otyp) mou kaBiEpwVE ToV TTAvVioXUPO Kai AoQUKTIKG EAEYXO NG
eAe0BepNC oxéng. O papElopog édive EpgaoT ot PETAROPPWOT NG
xowwviag Bacel piag emotnpovikic katavénong tov koopou. Katd ov-
vEnera, 1) ooPieTikn kuPépvnon napeixe onpavikn voatpién oty em-
ot xat TV texvoloyia, ahdd éva ohokAnpwtikd kabeotag Sev pmopel
va aveytel v avelaptnm okéyn 1 dpastnpuotnra. ¢ ex tolrov, n Zo-
Bienkn) ‘Evwon Sloxéteuae tov evBouciaopd yia toug mupavAoug Kat 1o
takibi oto Suaotnua npog éva povoAifiko, KuPEpVNTIKO EYXEIpTUA, HE TNV
£vapEn ¢ épeuvag otov Topéa Twv upadAwy 1o 1921 and tov Koxkivo
Ztpatd, 6tav o Nikolai Tikhomirov ouyxkaAeoe opdda €K@V yia v
avamntuEn mupatAwy pe oTeped TipowBdnTikd Kavoijo.

Tnv ibia exeivn enoxn, pia opdda and evBouoiwbeig véoug apyios va
guykpoteitat otr Mooxa kat oo Aévivykpavt (Ay. [etpoinodn), peraglh
TOUG Kat 0 TPWTOTOpOC Tou Siactrpatog Fridrikh Tsander, tov onoio pa-
Awota o Aévwy eixe Tuyaia npooégel ot pia guvavinor egevpetiv to 1921
(ek. 62). H coPietikn) kuPépvnaon avayvaploe eniong ) onpacia tov
Tsiolkovsky kat Twv epeuvV Tou, pe anotédeopa 1 enionpn Béon mou
tou 660nKe va Exel evioyUoEL TT) (RN TOU, KavovTag onpepa SiakoAn
dudkpion petall Twv MPAYHATIKGV EMITEVYUATWY TOU KAt TOU TTpomayav-
Suotixol efwpaiopot. Zn LoPietikr) ‘Evwon, o Tsiolkovsky amokalou-
vtav guyvad «[latépag e Koopovavnykne» kat, eve Sev Kataokeuace
TOTE TIUPaVAOUC, TA YPaTTTd TOU EVETIVEUOAV YEVIEG OAGKATPEC GOPIETIKGV
Blaowtwv Tou SlacTparog.

Tug apyéc e dekaetiag tou 1920, To euph coPleTikd kowd diafale
pe axpato evBouolaopd otopieg ya mepmetewndn Saomuikd taki-
Sia. MuBiotoprpata omw 1o Krasnaia zvezda [EpuBpog Aotepac] tou

neer Fridrikh Tsander whom, incidentally, Lenin himself had noticed
at a meeting of inventors in 1921 (fig. 62). The Soviet government also
recognized the importance of Tsiolkovsky and his researches, so that
thenceforth his official status enhanced his reputation — making it dif-
ficult today to separate his true accomplishment from propagandistic
embellishment. In the Soviet Union, Tsiolkovsky was often called the
“Father of Cosmonautics” and while he never built rockets, his writings
inspired generations of Soviet space enthusiasts.

In the early 1920s, the Soviet populace was reading space adven-
tures with unbridled enthusiasm. Novels such as Aleksandr Bogdanov’s
Krasnaia zvezda [Red Star] and Aleksei Tolstoi's Aelita carried particu-
lar resonance and Yakov Protazanov’s movie, Aelita (based on the novel
and released in 1924), enjoyed immediate success. Also in 1924 space
enthusiasts established the Section of Interplanetary Flight at the Air
Force Engineering Academy named after Nikolai Zhukovsky, involving
both Tsiolkovsky and Tsander in their investigations. A public lecture
by Mikhail Lapirov-Skoblo at Moscow’s Polytechnic Museum on May
30, 1924, led to the establishment of the Society for the Study of Inter-
planetary Travel, 104 men and 17 women subscribing to the new soci-
ety (90 of whom were under 30).

Similar spaceflight and rocket societies followed in other countries:
in Austria (in 1926), Germany (1927), USA (1931), and Great Britain
(1933). In April-June, 1927, an association of inventors organized a
very unusual event in downtown Moscow - the “First Universal Exhi-
bition of Models of Interplanetary Apparatuses, Mechanisms, Devices
and Historical Materials” presented a vast collection of model rockets
and spaceships and all kinds of materials on astronomy, the solar sys-
tem, and spaceflight. Thousands of people visited this first space exhi-
bition, which received an enthusiastic press (figs. 1-3, 7).

Modern rockets belong to a category of inherently complex and ad-
vanced technologies wherein an isolated creative and gifted inventor
cannot succeed. Only the concerted effort of numerous well-organized



Aleksandr Bogdanov xai n Aelita tou Aleksei Tolstoi éxavav Saitepn
EVTUTIWOT), EVE) KaLn opcyvupn tawvia tou Yakov Protazanov Aelita (Baoi-
opévn oto pubiotépnpa, TpoPARBNKE yia pmTn popd 1o 1924) yvoploe
peydAn emruyia. To 1924 eniong, evBoueidbdeig onadoi Tng katdktnang
tou Staotipartog ibpucav tov topéa Alamiavnuikev Mthoewy oty Aka-
Snuia Mnyavikrig me Zrpatiwtixig Aeporopiag «Nikolai Zhukovskys»,
otic épeuvec Tou oTolov ouppeteixav ot Tsiolkovsky xat Tsander. Mia
dnuoéoia SidAeEn tou Mikhail Lapirov-Skoblo ato TMoAutexviké Mou-
oeio e Mdoyac otig 30 Maiou 1924, 0éfiynae otnv idpuor e Etaipiag
yia ) MeAémn wwv Aamiavntikadv TaEbidv (Obshchestvo izucheniya
mezhplanetnykh soobshchenii) pe mv eyypaepn 104 avbpwv kat 17 yu-
vakov (90 £x Twv omoiwv Ntav nAkiag kaTw Twv TPLavTa ETov).

Mapbpoieg etaipieg i oUAAOYOL OXETIKOL pE TIG BLACTNHIKES TTINOEIG
Kkat Touc TupavAoug SnuoupyrBnkav xar o8 GAAES XDPES, OTWE otV
Avotpia (1926), otn Teppavia (1927), ot HITA (1931) xat otn Meya-
An Bpetavia (1933). Meta&i AnpiAiov kai louviou 1927, £vag ovAhoyog
EQEVPETOV Blopydvmwoe ato kévtpo trg Méoxag pia moAd asuviBiotn
exbiAwon pe titho «[Tpdytn Maykdopia ‘ExBeon Moviédwy Mamhavn-
Tk Zvokeutv, Mnxaviopdv, Awatd€ewv kat Iotopikwv Epyaleiwws,
émou tapovoialétav pia Tepaotia cUAAOYR and povtéAa MupavAwv Kat
Saotuikedv oxagoy, kabog kat xabe eibouc epyaleia oxetkd pe mv
actpovopia, to nAtaxé ovotnpa kat tig Sractnpuiké Trioels. Xiladeg av-
Bpwrol emoképBnkav v tpyTn avtd ékBeon yia to SiaoTua, 1) omoia
anéonace 518upapPikéc kprukég and tov Tomno (. 1-3, 7).

H kataokeur] oUyxpovwy rupadAwy mpoimoBétel 1000 mMOAUTAOKES
KQLTIPON YHEVES TEXVOAOYIES, (OOTE EVaC HELOVWHEVOS EPEVPETNG, 600 bn-
LLIOUPYIKOE Kal TIPOIKIHEVOS KL av £ival, va pr propel va TeTixel Mévo
1 ouvtoviopévn TipooTidBela TOAAGY Kat KaAd opyavepévwy emayyer-
LATICV, EMOTNHOVWY KAl UNXAVIKDV, KA [LE TV UTI00TIPLEN oNpaviikoy
népwv, unopel va odnynoeL ot Snpioupyia emTuxnpévwy oty pan
ovotnudtwy. Kahdg f kakdg, to 1oxups kpdtog e Zopetkng Evworng
Tapeiye otous Biaccteg Tou Sractiparos eEioou beoAoyikn kabBobnynon
600 Kat VAKOUG TIOPOUG.

Eivat AdBoc va Bewpoipe 611 ) eBvikooooiaAotikn Teppavia frav n
Tpdatn xwpa Tov Eexivioe mpoonabeeg peyaAng kAipakag otov topéa
TV MUPAUALKMV CUSTNRAT@Y OTIC apyEs Tng dexastiag tou 1930. H lep-
pavia avémrule BéBaia éva texvohoyikd Badpa, Tov PaAliotiké mhpav-
Ao A-4 (xaAUtepo yvwatd we V-2), katd tn Sidpxeia tov B’ Maykoopiov
TMoAépov. H matpdtnta dpwe ToU TPMTOU PEYAAOU TIPOYPARNATOS Yia
v avamtuin upavAwy, ota AN TG Sekaetiag tou 1920, avikel oty
koppovviotikn Zoietier Evwon: to 1929, to Enavactatikd Ltpatuwtiké
Zuppovto ¢ EZEZA avablopydvwoe Tig S5pastnplétnies e opddag tou
Tikhomirov pe oxond ™ dnuovpyia tou Epyactnpiou Avvapuc Aepi-
wv (GDL) ato Aévivykpavt. Méxpt to 1932, to Epyaotipio anacyoAovoe
mAéov Slaxkdotoug vtaAAAoug ou epyaloviav oIV ENayYEALATIKY TU-
pavAwkn épevva. Tnv idta emoyd, pia GAAN opydvwor tov eAeyxotav arnd
Tov otpatd, n Osoaviakhim ) Etaipia YnootpiEng g Aepordoiag kait g
Xnuuxric Blopnyaviag, ouykévipwoe emiong evBououndelg onadois tou
Sraotipatog kat wwv mupavAwv. Ot opdde; autés, yvwoté kat wg GIRD 1
opabec yia  peAém g agpronpowdnong, katackevalav poveeda, op-
yavwvav exBEoeig xal, YEVIKOTEPQ, éxavav ToAAd yia tnv exdikevon g

professional scientists and engineers supported by significant resourc-
es can lead to practical and practicable systems. For better or for worse,
the powerful state of the Soviet Union provided the revolutionary en-
thusiasts with both ideological guidance and material resources.

It is misleading to assume that National-Socialist Germany was the
first to initiate a large-scale rocket effort in the early 1930s. Certain-
ly, Germany did develop a technological marvel - the ballistic missile
A-4 (better known as the V-2), during World War II. However, it was
the Communist Soviet Union which, by the late 1920s, had established
the first large rocket development program: in 1929 the Revolutionary
Military Council of the USSR reorganized the activities of Tikhomi-
rov’s group to form the Gas Dynamical Laboratory (GDL) in Leningrad.
By 1932, the Laboratory boasted two hundred employees engaged in
professional rocket research. At the same time another organization
controlled by the military — the Osoaviakhim or Society for Assistance
to Aviation and the Chemical Industry - also brought together like-
minded space and rocket enthusiasts. These groups, known as GIRD or
Groups for the Study of Jet Propulsion, built models, arranged exhibi-
tions, and, in general, did much to popularize rocketry. Tsander headed
the most advanced GIRD (fig. 63).

By the late 1920s the future leaders of the Soviet ballistic missile
program, Valentin Glushko and Sergei Korolev, had joined GDL and
GIRD, respectively. Jules Verne’s novels had inspired both young men:
later on Glushko would become the leading developer of the high-thrust
liquid-propellant engines which brought about the real breakthrough
into the cosmos; Korolev would lead rocket and satellite development,
making the first intercontinental ballistic missile - the R-7 — in 1957
and placing the first artificial satellite (also in 1957) and the first man
into orbit (1961).

Like their counterparts in National-Socialist Germany, Soviet mili-
tary leaders were quick to recognize the promise of rocketry. The Red
Army moved to concentrate rocket research and development in one
major center: so, in 1933, Deputy People’s Commissar for the Army and
Navy, Marshal Mikhail Tukhachevsky, ratified the Jet Propulsion Scien-
tific Research Institute (RNII) in Moscow, merging the Leningrad GDL
with the Moscow GIRD. Under the omnipotent aegis of Tukhachevsky
the RNII embarked on large-scale research and development programs
in solid- and liquid- propellant rockets: by 1934 the sprawling complex
was employing 400 scientists and engineers in addition to numerous
technicians and administrators. At that moment the Soviet missile
program dwarfed the German effort.

In the early 1930s the Jewish-Polish scientist, Ary Sternfeld (Ari
Shternfeld), living in France, introduced the word “cosmonautics” as
he strove to promote Tsiolkovsky'sideas (fig. 67-76). An earnest believ-
er in Communism, Shternfeld immigrated to the Soviet Union in 1935.
where he joined the RNII and published his award-winning treatise
Vvedenie v kosmonavtiku [Introduction to Cosmonautics] in 1937 (figs.
64, 35). But only one year later Shternfeld had lost his job, even if, mi-
raculously, he did survive the purges and the anti-Semitic campaigns
which followed. Thereafter, he earned his living by writing popular
books on spaceflight which were then translated into many languages,



63 Mnyavixoi kai oxeblaoTég mpv
tnv extoEevon tou upadiov GIRD-X,
10 1933. O Sergei Korolev Pploxetat
axpn aploTepd. Avanapaywyn and 1o
A. Ishlinsky, (emp.): Akademik S.P.
Korolev. Uchenyi, inzhener, chelovek
[0 Axabnpaixdg Z.11. KopoAwog.
Epeuvvnrig, Mnxavikdg, AvBpwmoc],
Moaoya: Nauka, 1986, 0. 131.

texvoloyiag twv mupavAwv. H o mponypévn opada GIRD (. 63) ftav
auth pe emkepaing tov Tsander.

Méxp ta téAn ¢ dexaetiag Tov 1920, o1 peAdoviikol apymyoi tou go-
Bietikot poypapparog Barlotikwy mupatAwy, Valentin Glushko kat
Sergei Korolev, eiyav npooywproet oto GDL xat otyv GIRD avtiotoia. Kau
o1 500 avbpeg eixav epmvevotel ota veavika Toug xpovia ano ta puboto-
prjuata tou louAiou Bepv. Apyétepa, o Glushko Ba yivétav o emuepalnc
¢ avamtuEng twv K pwv udnArg tpdwars uypol powdnTikol kav-
oipov, Tou anotéAecav pia npaypatika omoudaia KapTr oTNY KATAKTNor
tou apmavtog. O Korolev Ba xatahdpPave eniong nyeukn Béon otnv ava-
rruén upavAwv katdopupdpwy, kataokevaloviag 1o 1957 tov pwo din-
nepwtikd failiotucd mipavAo, tov R-7, kat BEtoviag oe Tpoxid ToV TPWTo
TEYVITTo Bopudpo (emtiong To 1957), dmwg kat tov ipwto avBpwo (1961).

Engineers and designers before launch-
ing the GIRD-X rocket, 1933, Sergei
Korolev is on the far left. Reproduced
from A. Ishlinsky, ed.: Akademik 5.P.
Korolev. Uchenyi, inzhener, chelovek
[Academician S.P. Korolev. Scholar, En-
gineer, Human Being], Moscow: Nauka,
1986, p. 131.

bringing international acclaim - so that Shternfeld became one of the
very few Soviet space pioneers known outside the Soviet Union. Ironi-
cally, the Soviet state never allowed him to work in the top-secret bal-
listic missile and space programs.

All this is to say that Soviet rocketeers shared the common fate of
their fellow countrymen as the Communist Party conducted the Great
Terror in the mid- and late 1930s. Many scientists and engineers were
loyal to the Soviet state, enthusiastic about the Socialist paradise
which they were building and devout members of the Communist Par-
ty. Just prior to this, in the 1920s and early 1930s, they had approved of,
or at least accepted, the extermination of thousands of “enemies of the
people”, but now they were themselves being arrested, tortured, ban-
ished or executed after token trials.



'Onwc xat ot opdAoyoi Toug otnv eBvikooooiahiotikn Fepuavia, o1 oo-
Bietikoi oTpatiwTikoi 1BUVOVTE Sev GpYNoav va GUVELSITOTIOO0UY TIC
onoudaiec Suvardnres tng TupavAwrg texvoloyiag. O Kékkwvog Ztpatdg
BéAnoE va GUYKEVTPOOEL TV TtupavAukr] £peuva kat avartuln ot éva fact-
k6 KévTpo: £101, 10 1933, 0 Avaminpewtic Aaikde Kopodpiog yia to Ztpato
Enpdc kat to Nautikd, o atpardpync Mikhail Tukhachevsky, kaBiépwae
10 Ivotitouto Emompovikic Epevvac otnv AeploripomBnon (RNII) otn
Mdoxa, e ouyx@vevan tou GDL tou Aévivykpavt kat e GIRD g Mé-
oxac. Yno tm sievBuvon tou mavioxupov Tukhachevsky, to RNII Eexivnoe

-gupelag kAlpaxac mpoypdppata £peuvag Kat avamtugng oTov Topéa Twv
rupavAwy oTepeoy) kat vypov TpowBnTikol pécou: péxpt to 1934 to Sai-
SaAmbeg autd wotitolto anacyoAoloe 400 EMOTAHOVES Kat Prxavixols,
Tépav Twv ToAUapIB pwv TEXVIKAOV Kat Stokntikav unalAniwy. Tn bedo-
pévn exetvn Moy, LTPOTTA 0T COPIETIKG TTUPAUAIKG TPOYpapa, N avti-
oTOLXT) YEPHAVIKT TipooTidBela mpaypatikad wyploUoe.

Tric apyés tne Sexaetiag tov 1930, o MoAwvoePpaiog emotnpovag Ary
Sternfeld (Ari Shternfeld), o onolog {ovoe otn [aAlia, eloT)ye ToV 6po
«xoapovauTyi» o€ pia tpoonafed tou va ripowbfoet Tig 18EE Tou
Tsiolkovsky (ew. 67-76). ot 0mtabég tou koppovviapoy, o Shternfeld
petavdotevoe otn ZoPietikr) ‘Evwon to 1935, dnov epydstnke ato RNII
kat dnpooisvce ™ PpaPevpévn mpaypateia tov pe titho Vvedenie v
kosmonavtiku [Eloaywyr otmv xoopovavnmyikn] to 1937 (ewx. 64, 35).
Moic éva xpovo apydtepa, dpwe, o Shternfeld Ba éxave m dovAed tov,
napot, oav and Bavpa, yAitwoe and Tig exkabapioelg Kai Ti¢ avTion it
kEC exoTpateleg mov axoholvBnoav. Zro e&i¢ Ba {ovoe ypapovtag fifAia
yia 1o eupl kowd pe Bépa Saotnpixd takibia ta onoia xal petappalo-
vrav ot oAAéc yAwaoee, eEaopalilovtdg tou Sibvr) avayvmpior, pE
anotéAeopa o Shternfeld va eival évag and toug Aiyoug coBieticols mpw-
Ton6poug Tou SlacTipatog mov Eytvav yvwotoi extéq ZoPieting Evwaong.
H etpwveia g Toymg eivat 6t to coPietixé kpdrtog Sev Tou enétpee moté
va EpYaoTEL oTa GKpwe andppnTa mpoypappata yia tovg pailotixols
TupadAoug Kai To SiaoTnpa.

Tukhachevsky, patron saint and protector of Soviet rocketry, was
among the most trusted, if brutal of Soviet military leaders. Allegedly,
he pioneered the use of poison gases for killing peasant rebels during
an anti-Soviet insurrection in 1921. But even such zeal did not save
Tukhachevsky from liquidation in 1937.

The Soviet Secret Police arrested many leading rocketeers. RNII
director Ivan Kleimenov and his deputy Georgii Langemak, for exam-
ple, were shot in January, 1938; Glushko and Korolev were arrested in
1938 and sentenced to eight and ten years of hard labor, respectively.
If they were lucky, convicted scientists and engineers ended up in spe-
cial prisons - the so called sharashka (a combined prison, research and
design facility). Thousands of imprisoned specialists worked in these
sharashki, which at least granted some hope of survival. A very differ-
ent fate awaited the many sent to concentration labor camps, where
malnutrition, hard labor and abuse took their toll. Korolev ended upin a
sharashka headed by a fellow prisoner and former colleague ~ Glushko.
They were both released in 1944,

As World War [l drew to a close, the Soviet Union revitalized its
rocket program. The German successes in designing and mass-produc-
ing the first modern ballistic missile V-2 had demonstrated the extraor-
dinary potential of the new technology. Emerging atomic weapons
made long-range missiles especially important for future warfare, even
if guidance accuracy was still limited, The Soviet Union now began a
massive campaign to develop ballistic missiles, an endeavor which,
eventually, would lead to the launching of the first sputnik and first
cosmonaut into space.



64 Avavupou karAitéxvn: eEopuiio
e npaypateiag tou Ari Shternfel'd,
Vvedenie v kosmonavtiku [Ewoaywyn
otnv Koopovaurmywr], Mooya—
Aévivykpavt: Glavnaia redaktsiia
aviatsionnoi literatury, 1937.
Anonymous artist: Cover of Ari
Shternfeld’s treatise, Vvedenie v kos-
monavtiku [Introduction to Cosmonau-
tics], Moscow—Leningrad: Glavnaia
redaktsiia aviatsionnoi literatury, 1937,

‘OAa auta Seiyvouv 6Tt oL coPietixoi eldiKol TwV TUpavAwy eixav tnv
{81 TOXT [E TOUG UTTOAOITIOUG GUHTATPIOTE Toug dtav to Koppouviotikd
Koppa epappooe trv oAtk tou Meydahou Tpdpou ota péoa Kai ta TAn
¢ Sexastiac tov 1930. MoAoi EMOTAROVES Kat prxavikol frav motoi oo
coPieTikd kpdrog, evBouoiaopévol pe TV 16€a Tou goctaloTikol Tapa-
Seioou mov éxnilav ka apooiwpéva péAn tou Koppouviotikot Képparog.
Alya xpovia vwpitepa, otn Sexaetia tou 1920 kat oTi§ apXEq ¢ Sexaetiag
1o 1930, eiyav eykpivel, 1) TouAdylatov anodextel, v efdviwan xiadwy
«exBpv Tou Aaol», Tdpa 6w frav ot ot exeivot tou cuMappavovray,
Bacavilovtay, eEopilovrav ] exteAoUviav peta and Pedtikeg Sikec.

0 Tukhachevsky, TtpooTatng dyio¢ xal UTEPATTILOTIG TOU COPIETIKOD
mupavAikol Topéa, cuykataleyotav petagl twv o Eumotwy, Kat mba-
vétara Twv mo Pialwy, coPLETKAY oTpatiw KOV Nyetwv. Pépetat va xpn-
oipomnoinoe uéxpLkatbnAnmpiadn aépia yia tv eEOvTwan xwpIkwy, Katd
n dudpkeia aviiooPietikng eEéyepong to 1921. Akopn kit avtog o (ihog tou,
opwe, bev éowoe tov Tukhachevsky and v extéAean tou To 1937.

H ZoPietiki Muotikrp Aotuvopia ouvédaPe moAAd vnAdpabua
oteAéyn Tou TupavAkoy npoypdpparog. O SievBuvtrg tou RNII, Ivan
Kleimenov, kai o avamAnpwtr¢ dievBuvtrg, Georgii Langemak, exteé-
otnkav tov lavoudpto tou 1938. O Glushko kat o Korolev suveAngbnaoav
10 1938 kai karadikaoTnkav avioTolya ot OKT® Kat éka xpovia kata-
vaykaotika épya. Edv fitav tuxepoi, ot katadikacBévieg emotrpoveg
Kai pnxavikoi katéAnyav o £va eibog E161KTC YuAakng, mou ovopalétav
sharashka (évag cuvBuagpog YUAAKTC KaL EYKATACTACEWY EPEUVAC KaL
oyedaopon). XIALGdec QUAKIOHEVOL pE EISIKES YVWOOELS EPYAOTIIKAY OF
autéc Ti¢ sharashki, yeyovog mou toug £8ive TouAdylotov kanola eAntiba
emiBiwong. MoAv Siagopetikn TOXN TEpipeve dooug katéAngav ot otpa-
TOTIES O KATAVAYKACTIKTC Epyaociag, omou BpéBrkav avTiHETWITOL UE XEL-
pétepeg ouvBNKEC, T 0 UTDOITIOPGG, 1) EEOVIWTIKT Epyacia kat ) Ka-
xopetayeipion. O Korolev xatéAnge o€ pia sharashka 6mou emuke@aing
ATav o cUYKPAToUPEVOC Kal IpwnV ouvadeAgdg tou, o Glushko. Agedn-
kav kat 5vo eAevBepor to 1944,

65 O Konstantin Tsiolkovsky dinAa
aTovV TOPVO TOU, aTNV oIKia Tou oTnv
KaAoUyxa, to 1930 4 1931. Avanapa-
ywyn and to T. Engel'gardt and

A. Manakin, (ouvt.): K.E. Tsiolkovsky,
A.L. Chizhevsky: Kaluzhskie stranitsy
russkikh kosmistov [K.E. Tsiolkovsky,
A L. Chizhevsky. Ot Pwooi Koopuotég
kain nepintwon e Kaolyxal,
KaXovyxa: Grif, 2007, 0. 181.
Konstantin Tsiolkovsky standing at

his lathe at his home in Kaluga, 1930 or
1931. Reproduced from T. Engel'gardt
and A. Manakin, compilers: K.E. Tsi-
olkovsky, A.L. Chizhevsky: Kaluzhskie
stranitsy russkikh kosmistov [K.E.
Tsiolkovsky, A.L. Chizhevsky. Kaluga

Pages of the Russian Cosmists], Kaluga:

Grif, 2007, p. 181.

66 O Konstantin Tsionglinsky xata
) Sudpreia ophiag Tow oto Hall of
Columns, oto KpepAivo, Méaya, 27
Noepfpiou 1932, apoi EAaPe to napd-
onuo tov Red Banner of Labor. Avana-
paywyn and 1o V. Demin: Tsiolkovsky,
Mooya: Molodaia gvardiia, 205,
avapeoa onig 0. 224 kai 225.
Konstantin Tsionglinsky speaking in
the Hall of Columns at the Kremlin,
Moscow, on 27 November, 1932, after
receiving the order of the Red Banner of
Labor. Reproduced from V. Demin: Tsi-
ky, Moscow: Molodaia gvardiia,
205, between pp. 224 and 225.

b

KaBdc¢ o B Maykoéopiog MoAepog mAnoiale oto téhog tou, 1) ZoPietixn

‘Evwon ébwoe véa wBnon oto upavAikd e npéypappa. H emruyia twv
FEppaveV UE T0 oXESLAONO Kal T padikn mapaywyn Tou TIpWIou auyXpo-
vou BaAliotikol mupatiou V-2 eixe katabeifet v efaipetikn duvapikn
¢ véag texvoroyiag. Ta véa yia v emoxn) Tupnvika émha kaBiotovoav
Tou¢ TupavAoug peyaou PeAnvekols éva hiaitepa onpavtikd epyaleio
yia peAdoviikég exBpomnpakies, mapdtl n axpiPeia kaBodriynang toug
frav axépa epopiopévn. H ZoPetikn ‘Evwan Eexivoloe tdpa pia pa-
Gk exotpateia yia tv avantuln fadliotikdv TtupadAwy, pia tpoond-
Bewa ou Ba 08nyoloe TeAkd oTnV EXTOEEUOT TOU TPATOU OTIOUTVIK Kal
TOU TIPWTOU Koopovaltn oto Sidompa.



