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70 +he Cosmos

BY ELECTRIC TRAIN .

of a contemporary rocket requires

not one day, but more than one
month. Yes, of course, these are just
the first steps man is taking beyond
the limits of his own planet. Still, in the
future the construction of rockets will
not change in principle, and even in the
future the first stage of the flight of a
cosmic liner will be accompanied by the
furious effort of strained engines, by
the immense expenditure of fuel, by
protecting of passengers from high
acceleration — which must be maximal in
order to escape more quickly from the
chains of Earth's gravity. Flight into the
cosmos with the help of a rocket will
never be like an outing on a boat or a
trip on a tram.

But is this the only method for
cosmic flights? Aren't there other paths
to interplanetary space?

One of these methods has already
been discussed in the pages of the
scientific press. It is the creation of
weightless, so-called anti-gravitational ships
that are not subject to the effect of
the force of gravity. But even the most
active advocates of such ships are not
convinced of the possibility of building
them. We still know too little about the
very essence of the nature of gravity.

Without a doubt for many long years the
rocket will still be the means of space
exploration. For the time being we don't
know any other principle of motion in
the airless void except the principle of
jet propulsion. But may we not lighten
the task of rockets? Make them in the
future more simple, reliable and cheap?
Many designs exist for the creation of
extraterrestrial cosmic ports whose
celestial moorings might provide docks
for both interplanetary giants and the
rocket gliders of “local lines”: space
station to Earth. We wish to propose
one more design for such a station, one
directly connected to Earth. The realization of this
design may make the trip into cosmic
space only a bit more complicated than
a trip today from Moscow to the suburb
of Mozhaika on an electric train...

Take a little piece of string and attach
to it a stone. Begin to rotate this primitive
sling. Under the influence of centrifugal
force the stone will try to pull itself
away and tightly stretch the rope.

Well, what will happen if one fastens
such a “rope” to the Earth's equator
and, having flung it far into the cosmos,
one hangs on it an appropriate load?
Calculations show (any student of the
upper grades of middle school can work
them out) that if the “rope” s
sufficiently long, then centrifugal force
will also pull it out, not letting it fall to
Earth, just like the stone stretches out
our string. Indeed, the Earth's force of
attraction lessens in proportion to the
square of the distance, and centrifugal
force grows with the increase in distance.
And already at a distance of about 42
thousand kilometers centrifugal force turns
out to be equal to the force of gravity.

Thus it can be shown how long our
“rope” to the cosmos must be — fifty
or maybe sixty thousand kilometers!
Yes, and the “load” suspended on it
should be rather large — indeed,
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centrifugal force should equal the
weight of the long cable at almost 40
thousand kilometers! But if this is done,
there will emerge a direct cable way
from Earth into the cosmos!

Already today one may imagine
several details of the construction of
our “cosmic cable way”. Above all, it will
consist not of one thread but of a
whole ribbon of them running parallel
and joined to each other by cross-cut
straps. This is done for protection from
meteors, which could easily break a
single thread. Secondly, these threads
will have a different thickness in
different places. The least thick will be
on the surface of the Earth, the
greatest — at that point where
centrifugal force equals the force of
gravity: this is so that the stretching
tension might be everywhere the same.
Thirdly, the threads will not be of the
same type. Probably, mixed in their web
will be metal wires for the transmission
of electricity. Probably, there will also
be threads along which may move
cosmic electric trains...

Calmly, not rushing and fussing,
passengers will take their seats in
hermetically sealed wagons of such a
train. For this is not a cosmic rocket
whose launching is calculated in
fractions of a second. The electric train
gives a last whistle, slowly picks up
speed and darts vertically upward on
the web of delicate threads. Then the
first layer of clouds is left behind. The
speed of movement grows ever more...
Behind are transparent packs of silver
clouds — almost a hundred kilometers
separates the train from Earth. The
speed grows and grows: indeed the
resistance of the atmosphere becomes
less. Unblinking stars sparkle in the black
velvet sky of the cosmos.

No, it does not climb the steps of
the stairway with metal claws or with
cog-wheels clutching a toothed track! A
running electromagnetic field moves it.
It is like the shell of an electric gun — a
weapon which many have envisioned,
but has never been built. Here it finds
the true application of its potential!

The first stop — at a distance of
five thousand kilometers from Earth.
Here, not far from the cable way, is
installed a huge solar electric station. Its
gigantic mirror, made from the thinnest
foils, catches the flow of solar rays and
transforms their energy into an electric
current. It also feeds the drive system
of the cable way.

And again we move forward. The
speed — it grows slowly, almost
imperceptibly — reaches a gigantic
magnitude: several kilometers a second.
And in several hours, after smoothly
braking, a new stop — at the point of
equilibrium of centrifugal force and the
force of gravity.

Further on, the electric train need
not expend energy for movement along
the cable — centrifugal force will drive
it away from Earth.

Still several hours of travel — and
the electric train arrives at the final
point of the cosmic path. 60 thousand
kilometers back is our own Earth. And
here is laid out an entire city with
greenhouses, observatories, solar power
stations, workshops, fuel depots and
launching-landing  structures for
interplanetary rockets. No, the people
living here are not torn away from

Earth. They are firmly tied to it in a
most direct sense by the thread of the
cosmic path...

The rockets setting out from the
space station here are in no way similar
to those that, roaring with explosions,
lift off from Earth. Indeed, here they
already have cosmic speed, together
with their space station rotating around
Earth. Here there is not the gravity
that compels one to make Earth rockets
massive and solid. Here super powerful
engines are not needed. Cosmic rockets
smoothly leave their mooring structures
and return to them, similar in their
unhurried pace to ocean liners...

So this cosmic tram way seems to us
today.

The most complicated aspect of its
construction is, probably, the very
beginning. For this it will be necessary
to place into geosynchronous orbit an
artificial satellite on which the first
thread will be located in assembled form
— in its smallest section thinner than a
human hair. And yet its weight will turn
out to be about a thousand tons. And
from this satellite it will be necessary to
let down out simultaneously the two
ends of our pathway: one towards Earth,
the other towards cosmic space.

When the first thread is fastened to
Earth, using it as a pier, one may send
along it an automated “spider” which
will haul a second parallel thread, and
then a third, fourth, and so on.

One may also create cosmic cable
ways on several other planets and
satellites. Our Moon rotates very slowly,
thus the centrifugal force elicited by its
rotation is not great. But at a distance
of 57 thousand kilometers from the
surface of our eternal satellite, the
Earth's force of attraction begins to
exceed the force of lunar attraction.
This means that, once the cable is
fastened in the center of the visible
lunar disk, pulled in the direction of
Earth to a distance of more than 57
thousand kilometers and balanced with
an appropriate load, we will get an
excellent lunar cable way. And having
built these two paths, it will be possible
to achieve an Earth-Moon route
traversable almost without the
expenditure of fuel.

From Mercury, which is always turned
with one side toward the Sun, it is easy
to “let down” a cable on the side of our
central luminary. To build a cable way on
Mars is significantly easier than on Earth
— for its gravity is significantly less
than Earth's. It is difficult to say
anything about the mysterious Venus,
whose period of rotation is extremely
ill-defined. Probably it will be possible to
erect such paths on many of the
satellites of the large planets...

Well, of course, this is all a matter
for the distant future. To realize it, one
must overcome a multitude of
obstacles. There is still no material
whose durability could bear the gigantic
weight of a cable way from Earth to the
cosmos. The most durable plastics and
steels are several times weaker than
required. Though it might already be
possible to build a lunar cable way since
significantly less durable material is
needed for that.

It is also necessary to study
carefully many other questions: the
influence of vibrations, the behavior of
various substances under the influence
of cosmic radiation, and so forth.

But science and technology are
swiftly moving ahead, and, perhaps,
already toward the end of our century
the construction of a cable way to the
heavens will begin.

YU. ARTSUTANOV,
aspirant, Leningrad
Technological Institute.
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HA JAEKTPOBOSE -

MecAL 3aHMMaeT TMNOArOTOBKa

KOCMWYECKOr0o  MpbiKKa coBpe-
MeHHOM pakeTbl. [la, KOHe4yHo, 3TO
nepeble wWaruv, KoTopble neslaeT 4e-
floBEeK 3a npenesibl CBOeW NJaHeThl.
Ho Beob n B 6yaywem He un3Me-
HATCA NPUHUMNMANIBHO KOHCTPYKLMUMU
pakeT, n B byaywem nepBbI 3Tan
nosieTa KOCMMYECKOro JsiamHepa 6y-
OoeT conpoBoxOaTbCA SAPOCTHOW pa-
60TOM nepeHanpsAKeHHOro ABuUraTe-
NA, TMraHTCKMUM pacxonooM TonJuvBea,
neperpyskom naccasupoB OT YCKO-
peHUA, KOTOpoe OOJIKHO 6biTb Mak-
cuMasibHbIM, 4YTO6bl 6bbicCTpee Bbl-
pBaTbCA M3 NyT 3eMHOro TArOTEHUS.
Monet B Kocmoc ¢ nomouwblo pake-
Tbl HMKOrgoa He 6yneT nopnobeH npo-
ryske Ha KaTepe WM noesnke Ha
TpamBae.

Ho eAMHCTBEHHBLIN I 3TO CNOCco6
ONA KocMUYeckumx nepesietoB? Het
M ApPYrux nyTtem B MeXnsaHeTHoe
npocTpaHCcTBO?

OOMH M3 TakuUx CnocoboB yie 06-
cysaoaJZicA Ha cTpaHuuax HaydyHom
neyatn. 3To cosfaHMe HeBeCOMbIX
TaK Ha3blBaeMblX aHTUrpaBUTaLMOH-
HblX Kopabsiem, He noABepKeHHbIX
LENCTBUIO CUJIbl TAKecTU. Ho paxe
camMble aKTUBHbIE CTOPOHHMKU TaKMX
Kopabsiem He yb6ewOeHbl B BO3MOM-
HOCTU UX co3gaHuA. CanwKoM masno
eule 3HaeM Mbl C CaMOM CYLHOCTM
npuypoabl TAroTeHus.

BeccnopHo, p3keTa euwe posruve
rogbl 6yoeT cpeAcTBOM MNOKOpeHUA
Kocmoca. loka Mbl He 3HaeM WHbIX
NPUHLMNOB OBUKEHNA B 6e3B0O3-
OYWHOM npocTpaHcTBe, Kpome
npyHUMNA peakTMBHOIO  OBUHEHUS.
Ho Henb3Aa s obnerunTb pakeTam
nx sapady? CpenaTb Ux B byayuiem
nerde, HapewHee, gewesne? Cyuwe-
CTByeT MHOIro nNpoeKTOB cO30aHus
BHE3EeMHbBIX KOCMUYECKUX MNOPTOB, Y
3Be34HbIX npuyasioB KoOTOpbIX
«WBApPTYOTCA» U MeEWNIaHeTHblE U-
raHTbl W pakeTonsaHbl «MeCTHbIX
JIMNHUN»: KocMonopT — 3eMJsiA.  Xo-
yeTcA nMpPensioMMTb euwe oAuH npo-
eKT TakKoWm cTaHuuu, HenocpencT-
BeHHO cBA3aHHom ¢ 3emsien. Ocy-
WecTBJ/IEHME 3TOrO MNpPOeKTa MOKeT
coenaTb noes3akKy B KOCMUYecKoe
NpoCTPaHCTBO JiMWb HEMHOrMM 60-
flee CJIoHOM, 4YeM cerogHs noesn-
Ka wn3 MockBbl A0 Moxanmcka Ha
npUropooHoOM 3NeKTpUUKe...

Bo3sbmMuTe Kycouyek wnarata wu
NpUBSXKNTE K HeMy KaMeHb. HauHuTe
BpawaTb 3Ty NPUMUTUBHYIO npauy,
Moo BAMAHMEM LEHTpPO6EewKHON Ccunbl
KaMeHb 6yneT CTpeMUTbCA OTopBa-
TbCA U TYro HaTsHET BepeBKY.

Hy, a 4yTo 6yneT, ecnu Takyio
«BepeBKY» YyKpenuTb Ha 3eMHOM 3K-
BaTope W, nNpoTAHyB pAaneko B Koc-
MOC, «NoOBECUTb» Ha HeM COoOoTBeT-
cTByowWwMm rpys? Pac cueTbl nokasbl-
BalOT (MX MOXeT Npon3BecTU Kawkabii
yyawumca cTapwmx KJiaccoB cpefn-
Hen WKosbl), YTO ecsin «BepeBKa»
byoeT pQOocTaTo4yHO AOJIMHHOWM, TO
LeHTpobexHas cusia bypoeT TakK e
pacTArvBaTb ee, He p[aBasi ynacTb
Ha 3eMJllo, KaK KaMeHb HaTsrmBaeT
Haw wnaraT. Beob cuna nputakeHus
3eMsiM  yMeHbllaeTCcsA nponopLmo-
HaJibHO KBaApaTy paccTosAHUA, a
LeHTpobexHasa cuna pacTeT C yBe-
nnyYeHMeM paccTosAHUA. U ywe Ha
BbICOTE OKOJI0 42 ThbiCAY KWJIOMET-
poB LeHTpobewHasa cusia oKasblBaeT-
CA paBHOM CUJle TAKECTW.

BoT, okaasblBaeTcA, Kakon OJIMHHOM
OOJiKHa 6bbiITb Hala «BepeBKa» B
KocMoc — nATbAEcAT, a TO U WecTb-
necAT ToicAY KusomeTpoB! [Oa u
«rpy3» K Hel [OoJikeH 6biTb noaBe-

HE OIOWH peHb, pawe He OAOUH

L.I..leH HemMaJleHbKUA — Belb LEeHTpo-
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benHasA cuia OoOJIKHaA ypaBHOBECUTb
BeC KaHaTa AJimmHom n o4yt B 40 Tbi-
cA4Y KunomeTpoB! Ho ecsm aTto 6y-
neT caesnaHo, BO3HUKHET npsAMas Ka-
HaTHasA popora ¢ 3emnm B Koc-
moc!

MosHO y:e ceronoHs npencTaBUTb
cebe M HekoToOpble NOOPOGHOCTU
ycTpomcTBa HawWwem «KOCMUYECKOM
KaHaTHom poporu». [lpewaoe Bcero
OHa COCTOUT He M3 OOHOM HUTK, a
M3 uesioMm npsAOon UX, UAYWUX napas-
NleslbHO U COeAWMHEHHbIX MeRAy COo-
6om nonepedyHbIMM JNIAMKaMU. 3OTO
coenaHo OnA 3awuTbl OT MEeTeopoB,
KOoTopble JIerko MOryT nepeébuTb
OOMHOYHYIO HUTb. Bo-BTOpbIX, 3TN
HATU 6yAyT MMeTb pasHyl TOoJIm-
Hy B pasHbix MecTax. MuHumanbHowm
MXx ToJslluMHa byneT Yy MNOBEpPXHOCTU
3eMJI1, MaKcMMaJibHOM — B TOM TOY-
Ke rpne ueHTpobeHas cwuna ypaB-
HoBelWMBaeT CUJy TAKECTW: aTo AJSIA
TOro, 4YTobbl pacTArmBaiwllLee Hanpsa-
eHMe 6bisio Bcloay oAMHaKoBbIM. B-
TpeTbUX, HATU He 6yaAyT OLHOPOA-
HbelM1. BepoAaTHo, B Mx ceTb byayT
BNJieTeHbl MeTajlsiMdyeckme npoBoda
onsa nepenauu 3JIEKTPO3Heprun.
BepoATHO, 6byayT U Takue HWUTU, NO
KOTOpPbIM CMOFyT AOBUraTbCA KOCMU-
yeckue asieKTponoesna...

CnokomHo, He cnewa KM He cye-
TACb, 3aMMyT naccakumpbl MecTa B
repMeTUYHbIX BaroHax TaKoro noes-
na. Beab aTo He KocMumyeckas pa-
KeTa, BspneT kKoTopom paccunThl-
BaeTCcA OO [AoJiem ceKyHAbl. JJiek-
TpoBO3 pacT nocsieOHUN FynokK, Men-
leHHO HabepeT CKOpOCTb MU no-
MUMTCA B nNepenyieTeHUU amypHbIX
HUTen BepTMKasZibHO BBepx. BoT oc-
TasicA nosaau nMepBbI cJion obna-
KoB. Bce pacTeT cKOpOCTb [AOBUHKe-
HUA.. [Mo3agun W npo3payHble cTam-
KW cepebpucTbix 06/1aKoB — nNOYTU
COTHA KWJ/IOMETpPOB OTAOesIAeT noes3n
oT 3emnun. CKopocTb BCe pacTeT U
pacTeT: BeAb YMeHbllaeTCsA COMpoO-
TuBJsieHWe aTmMocdepbl. CBepKalT Ha
YyepHoM b6apxaTHoMm Hebe Kocmoca
HemMuramlwme 3Besabl.

HeT, He MeTannnyeckMm nanamum
nepecTtynaeT OH NO CTyneHAM JiecT-
HUUBI U He 3y6LamMu WwecTepeH Len-
nAaeTcsA 3a BbICTynbl peek! Ero moBu-
MeT berylwee 3/leKTpoOMarHMTHoe
nose. OH nopmobeH cHaps4y 3J1eKT-
ponywknm — opyous, O KOTOpoM B
cBOoe BpeMs MHOro roBoOpwnN, HO U3
KOTOoporo HuKorpga He cTpensnaun. BoT
roe Hawes cebe npuMeHeHMe ee
npuHUMN nemncTeus!

lMepBas ocTaHoBKa—Ha paccTosi-
HAM NATU  TbiICAY KWUJIOMETPOB OT
3emsin. 3poecb, Hepaneko OT KaHaT-
HOWM pOoporun, pacnoJsioieHa KpynHas
resinoasiekTpoctaHumAa. Ee ruraHTt-
CKMe 3epKana, caeslaHHble U3 TOH-
yanwem ¢osibry, ynaBSMBaKT NOTO-
KW COJIHEYHBbIX Jlydem W npeobpasy-
IOT WX 3HEprui B 3JIEKTPUYECKUM
TokK. OH-TO M NWTaeT coJjieHoUO Ka-
HaTHOWM O0poru,

M cHoBa Bnepen. CKopocTb — OHa
HapacTaeT MepLOJIeHHO, NOYTKM He3a-
MeTHO—LOOCTUraeT TrUMraHTCKon Be-
JINUMHBI: HECKOJIbKUX KUJIOMETPOB B
ceKyHAy. M yeped HecKOJIbKO 4acoB
nocJsie nJjlaBHOro TOPMOMHEHUA HoBas
ocTaHOBKa — B TO4YKe paBHoOBecuA
LEeHTpOo6ewrHOM CUJbl U CUJIbl  TAHe-
cTn.

Janbwe asieKTponoesn MOMHeT He
3aTpaumBaTb Ha OBUHKEHWE NO KaHa-
TY HUMKaKoWm 3Heprum — ero bypeTt
oTbpacbiBaTb OT 3eM/IM LLeHTpobex-
Has cuna.

Ewe HeckosibKO 4acoB NyTU — U
afleKTponoesn p[ocTuUraeT KpamHero
nyHKTa KocMudyeckom poporwu. [losa-
an, B 60 TbicAYax KWUJSIOMeTpoB, Ha-
wa poaHas 3emnsa. A s3pecb pacno-
JloeH Uesibin ropod C oOpaHKepes-
MUN, obcepBaTOpUAMMK, TeSIMO3JIEKTPO-
CTaHUMAMMK, MacTepCcKMMK, cKiagamu
roptoyero un B3JIeTHO-NOCAAO0YHBIMM

Puvic. A.TYPbEBA.

ycTpoucTBaMM O MeRnaaHeTHbIX
pakeT. HeT, ®wuBywwme 3gecb Jstoan
He oTopBaHbl oT 3emsn. OHU Ha-
Kpenko CcBA3aHbl C HeN B CaMOM
NnPSIMOM  CMbIC/Ie  HUTbID KOCMU4Ye-
CKOWM Ooporu...

OTnpaBsiAoWMecsa co 3OelWHero
KocMoopomMa paKkKeThl coBceM He
NOXOXM Ha Te, UTO, rpoxo4ya B3pbiBa-
MK, B3netawT ¢ 3eman. Beob 3necb
OHW yHe UMeT KOCMUYEeCKYl CKO-
pocTb, BMecTe C KOCMOOAPOMOM Bpa-
wascb BOKpyr 3emsun. 30ecb HeT
TAroTeHWs, KoTopoe 3acTaBsiAeT fne-
naTb 3eMHble pakeTbl MacCUBHbLIMU U
npoYHbIMU. 34eCb He HYXHbl CBepX-
MouwHble naBuratenn. Kocmumueckue
pakeTbl NJaBHO nokupawT npudasb-
Hble COOpYHWEHMA U NOAXOOAT K HUM,
NnoxXome B CBOEN HecnewHowm Heno-
BOpPOTJ/IMBOCTU Ha OKeaHCKWe cypa...

Takow Ham NpeAcTaBfIAeTCHA ceroa-
HA aTa KocMumyeckas gopora.

Camoe cJlokHOe B ee CTpouTesib-
cTBe, BEPOATHO, camMoe Hadaso. Onsa
9Toro Hago byneTt 3abpocuTb B paB-
HOBECHYI 30HY WCKYCCTBEHHbIN
CNyTHWK, Ha KOTOpOM byaeT Haxo-
ONTbCA B CcoObpaHHOM Buae nepBas
HUTb — B MWHMMaJIbHOM CceYeHuun
TOHblUEe 4eJsioBeyeckoro BoJioca. WU
TO ee BeC OKameTCA OKOJIO ThicAuYM
TOoHH. M ¢ aToro cnyTHMKa Hago 6y-
noeT cnyckaTb cpasy ABa KOHLA 3ToMm

noporv: oavH — Ha 3emuo, A4py-
ro — 0 KOCMMYEecKoe MNpocTpaHCT-
BO.

Korpa nepBas HUTb byneT 3akpen-
NleHa Ha 3emJie, Ucnosb3ysa ee Kak
onopy, MO¥HO MNyCTUTb MO Hen a.-
TOoMaTUYecKoro «nayka», KOTOpbIA
noTsAHeT BTOpYto napanJsiesibHyto
HUATb, 3aTeM TpeTblo, 4YeTBepTyl WU
T. AO.

KocmMmunuyeckme KaHaTHble poporu
MO¥HO cOo30aTb WM Ha HEKOTOpbIX
LpYyrux nnaHeTax W CNyTHUKax.
OueHb MepnfneHHO BpalaeTcs Hawa
JlyHa, HeBesIMKa MNO3TOMYy LEHTpO-
6eHasA cuna, BbldblBaeMas ee Bpa-
weHMeM. Ho BeAOb ywe Ha paccTos-
HUM 57 TbBICAY KWJIOMETpPOB OT MNo-
BEPXHOCTWM Halero BeYHOro CRyTHW-
Ka cuia npuTAReHua 3emMsvn  Haun-
HaeT nNpeBOCXOOUTb CWUJIY JIYyHHOro
NpUTAREHUA. 3HaunT, yKpenuB Ka-
HaT B ULeHTpe BWAMMOro JIyHHOro
OucKa, npoTAHYB ero a HanpasJie-
HUM K 3emsie Ha paccTosiHMe 60Jib-
we 57 ThICAY KWUJIOMETPOB U ypaBHO-
BECUB  COOTBETCTBYIOWWM  [py30oMm,
Mbl  MOJIYYUM OTJINYHYIO JIYHHYIO
KaHaTHyl pgopory. A MocTpouB 3Tu
OBe [00poruv, MOXHO b6yneT ocyuie-
cTBAATL nepeesn 3emna — JlyHa
no4yTn 6e3 pacxomoBaHUA Tonsmea.

OT MepKypusA, KoTopbI1 BCe Bpe-
MA obpalieH OAOHOM CTOpPOHOM K
CosiHUy, Jlerko «onycTUTb» KaHaT B
CTOpPOHY Hawero LeHTpaJibHOro cBe-
Tuna. YCcTpoUTb KaHaTHyl A0pory Ha
Mapce 3HauuMTesIbHO Jierdye, 4yem Ha
3emne—Benb ero  npuUTAMKeHue
3HaYNTesIbHO MeHblue 3eMHoro.
TpyAHO cKasaTb 4TO0-/iMbo o0 3ara-
nodJyHom BeHepe, nepuon BpalweHUs
KOoTopom onpegesieH BecbMa He-
TouyHO. BepoAaTHO, MoxHO 6yneT co-
opyauTb Takume O0porv M Ha MHOrmx
CNyTHUKaxX KpYMHbIX MJjaHeT...

Ho, KoHeuHO, BCe 3TO — Aesio Aa-
nekoro 6ynyuwero. Ytobbl ocyuwecT-
BUTb ero, Hago npeoaosieTb MHOMKe-
CTBO npenATcTBMA. HeT ewe maTe-
pviana, MnpoOYHOCTb KOTOpPOro MorJa
6bl BblOEpHaTb MMMraHTCKUM Bec Ka-
HaTHowm poporu ¢ 3emnm B Kocmoc.
Camble npoyHble njlacTMaccbl M cTa-
JIN B HeCKOJIbKO pa3 cJiabee, 4em
TpebyeTcA. BoT NyHHYyIO KaHaTHYO
LOpOry Yy:e MO¥HO 6blslo 6bl no-
cCTpoUTb—BeAb AN Hee HyHeH
3HaunTesIbHO MeHee TMpOoYHBLIM Ma-
Tepualn.

Hapo TwaTtefnbHO MU3yunTb U MHO-
rme Apyrvie BOMpOCHI: BAWSAHWE BUG-
pauu, noeepeHue pasJIMYHBIX Be-
WwecTB nopA BJIMAHWMEM KOCMWUYECKOro
U3NyyeHnss 1 T. AO.

Ho Hayka u TexHuWKa cTpemMunTesb-
HO OBWHKYTCA Bnepen, W, MoHeT
6bITb, elWwe B npeaeslax Hawero Be-
Ka Ha4yHeTCA COOpyHeHMe KaHaTHoMm
[oporu Ha Hebo.

10. APLLYTAHOB,
acnupaHT JleHUHrpap.cKoro
TeXHOJI0rM4ecKoro MHCTUTYTa.



