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SPACE FLIGHTS—ON A RING?

Sooner or laler, according to
many scientists and engineers, to
avert overtheating of the at-
mosphere, mosl energy-intensive
industries will have to be put
into orbit. But is this really a
cure-all? “Suspending” just one
per cent of the world's industry
over the planet would require
10,000 million tons of cargo turn-
over, This would expend yet

, more energy, adding to the
heated atmosphere...
Anatoly YUNITSKY, an en-

gineer from Gomel, thinks that
the problem can be solved. What
we need is to glve up rockets as
traditional space transportation.
As an alternalive, Yunitsky sug-

gests surrounding the globe with'

a ring running along the Earth's
equator, If the ring is then ex-
" panded a mere 2 to 4 per cenl,
-it will be lifted from the
suiface of the Earth and go
hundreds of kilometres up in
space,

A PENDULUM ‘BENT’
INTO A RING

Were there a point of sup-
port in space, we would beable
to hang a giant pendulum from
it, which would swing between
Farth and this “island" in space,
making trips in both directions
and carrying passengers, mate-

rials, and finished products.
Since there is no such point of
support, Yunitsky suggesls

“bending” the pendulum inio a
ring and placing it above the
equator. Then the ring's centre
of gravily would coincide with
that of our planet. In other
words, (here wotld be an ana-
lopue of a point of support and
the oscillations of the “pen-
dulum” would take the form of
pulsations: the ring about the
Earth would alternately expand
and contract. ‘“Inhaling”, the
‘ring would expand by 300 to
400 kilometres and go to the
space plants carrying raw male-
rials. "Exhaling", it would bring
n anufactured products to Eaith,
An importanl factor is present
in this analogy: one has to push
oneself off the floor in order to
jump, but no mechanical contact
with other bodies is required in
order o breathe.

What will it look like after
all? Let us imagine a 100-m-high
row of trestles going beyond the
horizon in  either - direction.
Running along the equalor, the
structure will cross many coun-
tries and oceans. Over the
stretches of water, which are
longer than those of the land, it
will be supported by anchored
floating platforms. On land, its
zone will include the power and
administration  facilities, the
space oriented  industries, re-
sidential areas, and passenger
and cargo space terminals—in
other words, everything that is
somehow connected with man's
interaction with space. In addi-
tion, the trestle will carry
powerful power-transmission and
communication lines, as well as
the planel's transporl main: a
passenger and cargo pipeline.

The trestle will be crowned
with a  40,000-kilometre-long
"pipe" ten metres in diameter.
According to A. Yunitsky's de-
sign, it will be the All Planet
Transport Facility (APTF).

Bul why should this ring which
would surround the Earth go up
noiselessly and slowly and dis-
appear beyond the clouds with-
out any visible reasons? After
having separaled from the
ground support, won't it bend or
break trying to keep its shape?

THE WEIGHTLESS RING

As we already know, we only
have to stretch the ring a little
bit in order to reach near
space—2 to 4 per cent of the

initial length. But what force will
pull the huge thing outwaid,
provided there are telescopic
joints which allow it?

The ring will be expanded by
internal forces. A huge amount
of power will be needed for the
first “inhalation''—about 10 tril-
lion kilowatt-hours, says Yunit-
sky. But this will have to be
done only once. The expanded
ring will spend all the stored
power during the first ‘inhala-
tion”, but on ils way back ("ex-
halation"), the APTF will ac-
tually be "dropping” down on

the Earth, contracting and stor-
ing energy for a new cycle.

What will start the "breath-
ing" of the pendulum circle, in
other words, what will make the
APTF break away from Farth?

Inside the ring, an endless
metal tape is coiling in a nar-
tow circular channel. Held by
magnetic supports, the tape
plays the role of the rotor in a
giant electric motor. Cargoes
and passengers are placed in
this transport facility, with the
heavy flywheel sped up to a
certain velocity. When the com-
mand is given, the rotor starts
to accelerate. The lape flies in
the vacuum channel faster and
faster, and as soon as it reaches
satellite velocity, the magnetic
supporis stop  ‘“feeling" the
tape's weight. But the speed
continues to grow. The magnelic
supports start to feel the load
again but in the opposite direc-
tion now—meaning that after
having balanced the weight of
the tape, centrifugal forces start
lo act upon the supporls and,
consequently, upon.the body of
the APTF. Their uniform, out-
ward pressure expands the ring.
Further acceleration of the tape
makes the whole r1ing of the
APTF  weightless.  After the
release of the clamps holding it
to the treslle, the APTF expands
still more and soars upwards.
The tape, working like a giant
gyroscope inside the APTF,
creates surprisingly high rigid-
ity; no whirlwind would be
able to change the ring's geo-
metrical shape.

When space  heights are
reached, power generation is
switched over to the engines.
The tape will start breaking.
But where should the generated
energy be put? Inside the APTF,
a second flywheel tape above
the first one is provided for the
purpose. If it is sped up fust
like the first tape, only in the
opposite direction, then their
velocities will become equal and
the ring will stop expanding.

There is one more factor. If
the APTF is going to serve as a
means  of communication with
future space factories or cities,
then how will transfers be
achieved? The APTF is appa-
rently  stationary, while the
plants and cities will ba travel-

ling at satellile velocities, Cer~
tain laws of mechanics help us.
Having sped up the first tape
initially, we have not only
stored motional energy but also
created tremendous = momentum.
When the first tape brakes and
the second one accelerates in
the opposite direction, the mo-
mentum naturally decreases. But
since the law of conservation of
momentum exisls in nature side
by side with the law of conserva-
tion of energy, the body of the
APTF will start rotating. It will
rotate in the direction of the first
tape until it reaches the speed of

the space "island". This will make
docking possible. When the ring
descends, all the events will
happen in reverse order. To
starlt a new cycle, a small re-

charge will be required, since

high ef-
100 per

despite the engines'
ficiency, they are not
cent efficient,

IS IT POSSIBLE!?

The above theory is of
course just a general outline of
Yunitsky's design. He has cal-
culated everything down to the
cost of the APTF. But besides
the technological daring of the
project, another question evolves
too: is such a giant structure

feasible? It will cross a number
of countries and oceans and will
require unusually high spending.

Actually there js nothing im-
possible in overcoming such dif-
ficulties. The -equatorial states
could agree to set up an inter-
national zone for the APIF, A
lot of metal will be needed,
true, But if the present day
aulomobile fleet were strung in
one line, it would circle the
equator forty times. This means
that from the technological
point of view, human society is
presently quite capable of as-
sembling the equatorial ring.

Preliminary estimates show Lhe
cost at about 10 trillion rou-
bles. Not cheap. But the cost
provides the answer to all ques-
tions: the project can only be
handled by a disarmed Earth,
and only such an Earth can
provide a viable sense for it.
The All-Planet Transport Faci-
lity can only be crealed by the
efforts of the entire globe, since
it will be solving common
human problems, not problems
of separate states. The Yunitsky
project is daring fantasy sup-
ported by calculations. - It is
{uture-oriented. But so are the
“star cities” thus far en-
visioned,

Rem SHCHERBAKOV
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KOCMAYECKIAE IOJETH - [0 KOIBLY?

Pamplle N/ ID3%e, KaX CUATANT MHOLME ydeHHe X NHXGHEDH,
I7g TOLD, UYTOCH HDeNOTBPATATE NEDPETDEB aTMociepH , 00 NBUIHCTB0
5HE Pre TAUeC XA-HATIPAKS HHHX TDeIMDUATA L0 MXHH OWTh IIOMEUleHH Ha KDC—
MTYSCKy0 0pOATy. HO gBiAeTcH A 2TO naganeeit? "loIBeumpanme”
TONBX0 I/ MADOBOLD IPOA3BOICTEA IOTPeCyeT 0000 MAH TOHH IPy30000~-
poTa. OTO IIOBNEUET eme GDTIbLIE BanaTﬂ gHe DIHN, yBE IAUAB Harpss

TMDCHSPH .

ApaTomaii DEAUKAE, AHEeHep #3 r.Tomensg, mpaaraeT, 4TO 1Ipooie-
Ma Mo®eT OHTH pelleHa. 4YTO TpedyeTcH'— TaX 9TD DTKA3aThCHA DT-paRET,
Kax TpéﬂMHHDHHDPD KDCMIYECKOI'0 TPAHCIOPTHOI'D CPGEC?Ba.EBR:aHBTep—.
H8TUBY, OHAUKAT mpelnaraeT OXDYAUTD 3aMHOf Hap KOABLIOM,IIDOXOLAMAM
[0 BXBATOPY SeM/d. BcaE XDABLIO 38TEM pPacTAHYTh Ha 2-4%, TO OHD
HﬁﬂﬂﬂMeTCH C TOBEPXHOCTH 3eMid X Buizel B KDCRAYECKDEe IIPOCTPaHCT-

B0 HA CODTHHA KANOMETPOB.

T. [IomsecHasg KOHCTPYKIIAA, "sorgyrad" B KOABIID.

el Gx B XocMDce Omia TOUKa OLDDH, MH MOLIA OH I0IBECATE
PUCaHTCKY0 KOHCTDYKIMO Ha Heil, KDTOpad OH, DacKauMBaNach MEELY .
SeMneit # BTHM "ocTposoM" B KOCMOCE, IBAIGNach On B 000X HAaIpas-—
TeHIAX 1 TEPeHOCHNa HAaCCARUpPOB,MaTepuals U I'OTOBHE H3KLS /.
Tar KAk TAXDit TOUKA OmODH HeT, DHUnKMi mbeinnaracrT "G orHYTH"
[I0IBECHY0 KOHCTDYKIAO B KOMBLO X IOMECTATH &€ Hal 9KBATOPOM.
Torua [eHTD TAKECTH KONbIA COBHANET C LEeHTDOM TARECTH Hamei
naaEeTH. [pyCAMA cloBaMm:m, OymeT aHanor TOUKA OHODH, X K0 7e CaHAg

XOHCTPYKIAA TPUEMYT (OPMY IyaAbCALMil: KO7BIO BOKDYY SeMnn OyIeT

pAcHMpPETECH @ CHAMATECH. "Bruxaa", KOMABIO yBeMAYATCs HA SDO—4OOﬂM

I yiIeT K KOCMAYECHNAM 39B0IaM, VHOCA CLDBE. "Baﬁaxaﬁ",uﬂo [IpHHEe—~
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CeT MBCOTOBNGHHHE W3NeNAA HA Se7o. B 9TO0# QH3MOIMM IDUCYTCTBYET
BaHul GaKTOpP: YTOCH IPHCHYTH, HAND OTTOAKHYTHCA OT LOA4, g LA
IHXQHOA He TpeOyeTcd MeXaHIYeCKDTD KOHTAKTa C LDPyLUMHA TelaMde

Kax 5T0 OymeT BuI[AeTh B XOHIE KDHNOBT JaBaiiTe IpeicTaBmM
pan scrakarn 100 MeTpOBO# BHCOTH, MAYUAX 33 [OPU3OHT B 060UX _
HaIlpaBNeHAAX. I[p0X0HA BIDNIH SKBATOPA, CODDYKEHAEe IepeceyveT MHEOI7E
CTPaHH 1 OKeaHH., Hal BOOHHMA IPOCTOPaM, KOTODHE IPOLOILATE IHHEe
Cyll:l, 9T8 KOHCTPYHKIMA OymeT IOLLepRASATECA HI 3aAKOPeHHHX IINaByYdX
nnaTgapmaX,'ﬁa Ccylle 8¢ ugCTh OyleT HUMETH DHEPLeTHUYSCKAS M 4&IMdHEA—
CTPpaTuBHHE COODyKeHUd,KOCMAYSCKAE BHUIH IIDOMHUISHHOCTH,RINHEe OTCEKN
A KDCMAYECHUIE CTAHIAA BHCAIKEA II&CCAKEDPOB I r'pysa,IpyraMu C70BaMa —
BC8, 4YTD KAK-TOD CBJ38HD CD B33UMOIEfiCTBAEM USNIDBEKA C KDCMDCDM.
Kpove TOro, acragama OyneT HeCTH MOWUHHE JWMHAN DHepIOIepelnad &
CBASM, a TaK#ke TPAHCIOPTHHE KAHANH: KOMMYHAKAUMOHHHE KaHANH IIg
MaCCaRIpPOB I IPy3a.

Han scrawampf OyleT HaxommThcea "Tpyca" nmummoft 40000 zv 1 IO
5 ImaveTpe. II0 mpoexTy A.lHAnKoro 5To OymeT OCuemnaseTHOe TpaHc—
nopTHOe CpenmeTso (0TC).

Hp mouyeMy 5TO KOIBID, XOTOPOe OyHET DKPYyRATH BGMHm,ﬁDHHKMGTGH
OeCHyMHO ¥ MeIISHHD X HCYe3HeT 38 DCNaKaMi 0e3 BCAKUX BUITAMHX
npayas? OTHe MABIACE DT 38MHOJ DIIODH, He COPHeTCHS A4 OHO WAZ He

pasopBeTca,CTapadAch COXPaHUTH CBOD (OPMYT

HeBecoMDe KOABLD.

Kax Mn yre sHaeM, Hy£HO MUIb HeMHOID BHTAHYTH KOIBUD,JITDOH
L0CTAYL ONMMEHEI'0 KOCMOCE — Ha <—-4'% MepB0HAUA/bHON LAAHH. HO KaKas
CH7a BHTOJIKHET OI'DOMHOS coopymeﬁﬁe B KOCMDC, Taxe e€CIHM eCTh Tele-
CKOIIMYECKAE COeIMIeHNd,I03B0IANIe 3 TD CIeNaThT.

Ko7nB10 OymeT yBeIAYeHD 38 CUET BHYTPEHHAX CHT.OrpOMHOS HKOM-
YECTBD 3SHEpPIUH noﬁaﬂodMToﬂ IO7ng mepsoro "snoxa" - mopanxa 10 Tpui-

MIDHOB KENOBAT/4ac0B,0BOPAT Nminxui. Ho 5T0 Hauo OyIeT crenaTsh
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TOMBXO OIMH pas. YBeIUYSHHOE KOABLD M3DPAcXOIyeT BCK HAKOIINEHHYWO

9HepI'M0 BD BDeMA IepBOI0 /BIOXa", HO [0 IyTW 0OpaTHO ("Bumox"),
0TC GymeT (HaxTHUecKM "mamaTh" Ha 3eMil0, CHEMAACEH W HAKAILABAS
QHepIMID /I HOBOLD IMKNS.

Urp HayHeT "IHXaHUe" IOIBeMeHHOID KONbIA, IPYLHAMHA CLOBAME,
uyTp 3acTaBuT OTC 0TOpPBATHCS DT 3eMIAT

BHYTpEA KO7BIA B Yy3KOM KPyL/IOM KaHale HAXDIATCA OSCKOHEUHAA
MeTanNudecKas 7NeHTa. [I0IIepRABaeMas MaIHITHHMEA DIIOpaME, 18 HTE
ACpaeT POMBb POTOP& B IUIGHTCKOM BNeKTPUUYSCKOM MOTODE. L'pysH 4
IAacCakIpH IOMEWAnTCs B BTO TPAHCIOPTHOE CPeICTBO,MMenuee OD/IBI0E
M&X0B0e KO7eC0,ps3r0HAeMOe LD DIpeieleHHO CKOPDCTH.IID HOMaHLE
POTOD HAUmHEeT yCKOpeHHe.J/leHTa NeTHTBCe OHCTpese I OHCTpee, U KaK
TONBKO DHY IOCTUIHET CKODPOCTH CIYTHUKA,M4CHATHHE OIOPH IepecTanT
"gyBCTBOBE&TH" BeC NMeHTH. [0 CKOPOCTH IIPOIDIKAET paCTﬂ.MarﬂmTHﬁe
DIOPH CHOBA HAUXHANT YyBCTBOBATH HAIDY3KYy, HO TeIephb yke B IPOTH-
BONDNOZHOM HSIIPABNEHUM, — T.8. IIDC7AE TOID, KA4K BeC NeHTH OyneT
VDaBHOBEUe H, T8 HTPOOSKHHE CAJH HAUNHANT BD3IeiicTB0BATH HA OIODPH 4,
CcneIpBaTeNbHD, Ha Hopuyc OIC. IIx paBHOMBPHDé HaBrneHue , IeiCTByLIee
II0 HAUpaBIeHMO HADYXY, yBelIAunBaeT HKOMBIO. [3nbHelillee YCKODeHHe
neHTH IenaeT sce Konbn0 OTC HeBecOMHM. IIOCTe BHCBOOOKIEHIA U3
3a%MANM OB, VISPRIBADIEX I'0 Ha'scmaxaxe, OTC yBenuumsgeTcs elle
‘GO7BIIE 1 B3NETAET. JlegTa, ﬂeﬁCTBymgaﬂ KK CUTGHTCHUAJE TUIPOCKDI
BHyTpu OTC,c03TaeT 0YeHDb BHCOKYO KECTKOCTDH:HHKAKDH yparaH He
CMDEET H3MEHATH FEOMETDHUYECKYH (OPMYy KO/bId.

Korma XOCMHUECKNEe BHCOTH [IOCTUTHYTH, BHPAGOTHKA DHEDPLAH
[IepeKmoyaeTcsl Ha [OBUraTeld. JeHTa HauHET 3aMsIlAThbCA.Ryla IeHeTcsa
BuHpaOoTaHHag 9Heprua? BuyTpu OTC ycTaHOBNeHa BTDPad YCKOpPsOUas
NgHTA HAaL I[IepBOii-LN4d BTHUX LeNefi. Ecld DHA paarDHHTcﬂ, Kar mepsag

1eHTa, TONBKO B DGPATHOM HampaBleHHN, TO AX CKODPOCTHA CPaABHANTCH

I KOIBIID IIePeCcTaHeT yBe YNBATBHCH.



SR S

CyuecTByeT sile 0IuH daxTop. Bcmm OTC GymeT CAyKATH Kak
CPeliCTBO KOMMYHHKAUMN C OyIYUAME KOCMAYECKIMIA (padpuKamMy MML [OPO-
Jamz, TO Kak OyIyT HIPOM3BOLATECA Iepesn3xu? 01C,mo CYylleCTBY,CTaIiD~
HapHO, B TO BpeMd HaK HNPeIIpUATHS M I'0POIA OyILyT IepeMemaThcd ¢
IepBOY KOCTUYSCKOY CHOPOCTEN. HEKOTODHE 34KOHH MEOXSHAKEA IIOMDIGOT
HaM. Pa30rH3B UePBOHAYA/IBHO IEDPBYW NEHTY, MH He TONHK0 HSKDILIL
KIHETAY8CHKY DHEDPIM, HO TaK#Ke CO3Oa/ld OIDOMHHIT 33mac KoIAYecTBa
ABaneHAs. KoIZa mepsasg 7eHTa 3aMengeTcs, a4 BTOPAd yCKODHeTCS
B DOPaTHOM H5E53%1§§§%$@5¥2€¥§5E§B, yMeHnblaeTcd. HD T.K. 3ax0H
COXpaHeHId IBOXEHNI CYWLSCTBYEeT B IPUPOJS HADALY C 3aK0HOM COXpaHe-
HA 9HEpIuE, TO kopuyc OTC HayHeT BpamaThCa. OH OyZIeT BLAWATHCH
B HampasTeHAN NepBO# 7GHTH, IOKA He IOCTHUIHET CKDDOCTHA KOCMUUSCKOLD
"ocTpoBat . OTD CHENAST BOIMOKHLM DCTAaHOBKY.HDI I8 KODIBIID - DIVCKAaeTCH,
BCe IPOMCXOIAT B 0OPATHOH NIDCASI0BATENBHOCTA.UTO0H HAUaTh HOBHIT
LUK, I0HaHO00UTCA HeO0Nblag HOA38DAAKE, TeKe HEeCcMDTpA Ha BHCOKM

K.I.0. IBUraTenef, OHI BCe-TaKM He uMenT I00% X.m.I.

BD3MUKHO 71X 5TOT

Buile U37N0KeHHAA TeODWH,KDHEYHO, TOMABXD 00Was cXema IpoexTa
Demmxoro. OH paccudTan BCe BHAOTH 0 cTOMMOCTE OTC. Ho xpoMe
T8XHIIYSCKOL CMENOCTH NPDEKTa, BO3HUKAGT IPyLOit BOIIPOC: BD3MDEHD
M1 Taxbe TUrGHTCKDE cOOpyxeHue? OHO HepecedeT MHOKECTBO CTPaH X
bxeaHoB I I0TpeCyeT 0uYeHb COIBUMX 38TPAT.

CaKTMYeCKU, HET HUYEI'D HEBO3MOKHOLO B IIPEONONSHAN TAKAX TPYI-
HOCTell. I'0CcyLapCcTBa,pacl0okeHHNe B 30H3 5XBaTODA, MO OH HDI'0-
BOPATBECA OLIPEleNNATH MenIyHapOUHyHD 30HY mns OTC. BepHDd, UTO IOTpe-—
OyeTcsa MHOI0 MeTanna. Ho ecnu O ceromHAmEdf Tapx asToMOCHIsi
BHCTPOATH B OIHY JUHWD, OH DXBATAT 3XBATODP COPOK pas. JTOD 3HAUAT,

9T0 C TOYKM 3SpeHUAs TEXHHKU Ye[IDBEUYSCKDe 00UeCTBD Cer0IHA CIIDCDGHO



IOCTPONATH BXBATOPPUAINBHOE KOABIO. [[peIBapuTebHHE DacyeTH LanT
CTOUMDCTH 0KONO IO TpUAMXOHOB DyOneii. He ZeweB0. HD meHa NIOICKA3H-
BaeT DTBET HY BCE BOUPOCH:IPOEXT MDEET CHTH DCYUSCTBAEH TONBKD-
DE30DPYREHHD 3eMneii. /I TONBKO TakKasa 3JeMid MORET IpAIaTh EMy
pealbHHl CMHCT. OCmemnaHeTHOe TpaHCHOPTHOe CPelicTBO MOEET OHTH
CO3IAHD TONBKD yCUIAAMEA BCEI'D 38MHOLD mapd, T.Ke OHO OyImeT DemaTh
Ip0GeMH BCEI'D Ye/lDBEeYecTBa, 8 He OTISNBHHX I'0CYHapcTB.lIPOEKT
DHAIIKODD — cMenasd (aHTa3Hd,l0nXpelnleHHas pacueTaMmit, OH HanpaBleH
B Oynyuee. HD Tagumuu ®e gBMA-0TCH "sBe3IHHE I'0PoIA", O KOTODHX

Med4TanT.

Pem ljepOaxoB
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