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PACCMATPKBAETCH OE1HAH KOMnQHOBOIHAfl CXEMA KOPAEJ1H I!COt03(t.

UPHBEflEHN COCTAB OCHOBHblX MOflYJlEK H ATPErATOB, PASMEillEHHE

B ffitt OEOPyflOBAHHH U PABOHtlX MECT.' HA HO PACDOJIOISH ME AHTEH-

HblX yCTPOftCTB,£ATTOOB, CBETOBblX OPHEK H' JBHTATEJIEK HA BHEIil-

HWX OBBOflAX KOPAKHanCO]03u



H

nepsoro COBMGCTHOPO nojie?a no nporpatwe uCoio3-AnojinoH11

KOpato, "COK)3", OCHaiH0HHHj* HOBHMH COBMeCTJHMHMJa CHCTeMaWH

KOBKK M AonoflHHTe«BHOli annapaTypo^ w odopysosaHiieM, odycjioBjieiiHi^Mw

Horo nojieia* •

• KOPAEJIB "COK)3" COCTOMT MS op6HTajn.HO.ro Mo^yjifl, cnycKaeMoro annapaxa M upwdopao- arpe-

raiHoro uoAyjia.
OPBMTAJIBHUfi MOSyjl'B- npeflaasHa^eH AJIH OT^bixa M^QH-OB SKwnaaca, nposeaeHwa Hay^fiux 3Kcnepn

a TaKKe SJIH odecne^eHMa nepexo^a KocuoaaBTOB MB Kopao'nn B Kopao'JiB nocne CTWKOBKM,

COCTOHT MS 2»x noHyc$ep,coe;pHeHHtoc

Ha sepxneM uinaHroyTe ycTaHaBjuasaeoPifl CTHKOBO^HUM arperao: c

MO^y^B MMeOT 2 Q(530pHb!X M3I3UOMHHaTOpa*

wcnoji£3yeTCH sun noca^KK 3KMnaaca B KopadjiB Ha co?apTOBofi

AnnAPAT npe^HasH.a^eH AHH paaMemeHKH KOCMOHaBTOB npw BbiBe^euMM Kopadjia na

rrpOBe#eHMK flHHaMH^ecKHx onepaitMi! aa opdHie H cnycne na 3eM^io.

STO repweTH^HuK OTceK cerMeHTa^BHO-KOHH^ecKOi^ $opwbi, KOTopbiii HMeeo? 2 COKOBUX

H 0#HH HJlJIiOMHHaTOp ^JIH BHSMpa-OpMeHTaTOpa.

nPHEOPHO- APPETATHblK MOjyjlL npe^HasHa^en ^JIH pasMemeHHH OCHOBHOM annapaTypy u o5opy

, odecne^ioaioipx opdMTa^LauK no^ieo:. •
OH C O C T O H T KOHC'rpyKTHBHO H3 nepexoflHoM c e K U W H , npndopHoM ceK^M H arperamoM ce
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cejujaa npe^BaaBa^eHa, B OCHOBHOU, #JXH paswejueHWH B neJi TOIHIHBHHX daKOB H map

CMcieMH Hcno«HHo?efli)HHx opraaos #BKraTe;aei! npwyajiitBaHHH n opneHTai^HH H

npadopaoM pasMemae^cn ocnoBHaa annapaiypa M odopy^oBaHHe Kopaftia

ArperaTHaa ceKmw B OCHOBHOM npe^Ha3Ha«ieHa ^JIH pai3nem«a»H
l yCTafiOBKH H dflOKOB CMCTeMM SJieKTpOnHTaHHfl.

csoeft yacTH npudopHO-arperaTHbifi Mo.nyjii>

yCT8HOBKM KOpatfHH H8 paKeTy-HOCHTeHI..

CnapyKH npudopHo-arperaTHoro wo^y^ff ycTaHaBSHBaiOTCH nanejiH COJIHS^HBIX

Ha $epweHHoi5 KOKCTpyKiiMH nepexosnoi! ceKami ycianoBJieHa ocHOBHaa

dasoBbaa anaHroyTOM,

nepexo^Hofi H arperaiHOli C&IOIHH pacnoaoxeau cooTBercTBeHHO uanuM H

Kopadafl

CTpyKTypHaa X-c8t Y-GB, 2 -c6;
CBflSaHHaB Xc4 , ^C4 , 2c<;
CHcieua KoopsHHai arperaxa CTWKOBICH X-cS, t-cs, 2-cs.

KOpaOHH paawemeHH aaiiMKH CHOTeww opMeHTauwn M ynpasseHMH ;pioceHHei*,

H opHeHTaiiHHfonrHM6CKMe cpe.ncxBa SJTH odccneveHiifi npMyajiMBaHMH H CTMKOBKH.

npn~



3 -

B. COCTAB JATTOQB CHCTeuu opHeHTai^s M ynpasfleHHH

HH$paKpaCHOft BepTHKfiTIH flJIfl nOCTpOOHHH MeCTHOfi BepTHKaJIH HO HH$paKp3CHQUy

SCMJIH;

TH^ecKHM BH3Hp---opH0HTaTop, npeflHasHa^eHHHfi ^HH aadJi»seHHfl npw npjmaJiHBaHMw H"

Kopadjiefi H nocTpoeHMfl uecTHOfi BepTHKasH np« py^HoM opweHTauMH KopadJiH Ha

flJIH OpH6HTaUHH HO BOKTOpy CKOpOCTM HHa paSPOH";

noMCKa CoaHua H nocipoeaMfl o^HoocHofi opweHTaunH RJIH

KOunneKT HOHHIJX flaTxjMKOB MR opaeHTauHH no seKTopy CKOPOCTM MHa

OCHOBHAfl gBlffATEJlLHAH YCTAHOBKA Kopatafl odecne^HBaeo? npHpameaae CKOPOCTH B

oca - Xc, npw npOBeaeHHH KOppeKiyiM OP^HTU H TOpuoaeHHH #IH cnycua.

B COCT8B yCTaHOBKH.BXOflflTIOCHOBHOi^ CdflMacaKHHQ-KOppeKUHOHHHii OflHOK3MepHHfl SBHraTeJIt C

Kr t ^yd^HpyjoutHfi flByxKawepHHtl sBuraTeat c Tflroft 411 Kr, TonnHBHue c5aKM c cucTeuott

CMCTOMH.

Kopadflfl npn patfoie ocHosaoro ,piiraTe^fl ocyutecTBJifleTCfl aBMraTe^HMn

, npH padOTe flydjinpyioinero flBHraiejifl - ocymeco-BJiHeTCH no Been Ksnan&u c nouoiatio py^e-

BUX conea. -

B cocias cHCTeuu flBMrATEJIi^ nPM^AJiHBAHM M OPMEHTAMMH, npe^Ha3Ha^eHH00

Kopadjifl OTHOCWTenjbHo ero i^eHTpa iiacc sojcpyr oceii Xc4 » 9c4 ; H
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paflHO!rejie$oHHoii H p a A H Q T e p a t j w o f t CBSSH,

CBH3i> ueat.ziy SKwnaacaww H aaseuHUMH ciaHUHHUH; cucTeua uueeT •%»&> miupeBue

1 - coBuecTHMbie pa^HocTanuMii SHH rbnocoBotf CBHSH ueK^y 3KunasaMn' KOpadneK H aaseMHUMM

maawH, a xaKEe AJIH o(5ecneqeHMH aawepoB ^JIBHOCTU npn cdHHEeHMH. STO

c AByufl aHyefiHauH npHeMOOTBea?vHKa na mapHMpHux wexaHHSMax H CBflSHan yKB-pasMocTaHi^HH CCCP

C ftByUff UITUpeBUMM aHT6HHaUH - '

aa yqacine napaunoTHpoBaHua M na Sewne odecne^HBaKt aaTeHHu aa cnycKaeuow annapaxe

OEECIIETOIMff CEJIMIEHUH, HPM^AJlMBAHtifl ' H CTUKOBKM Ha KOpao'Kff ycTanasjiMBaMTCH:

- CTHKOBcmHaa MHineat - S^H odecneqeHMfl siwiianta aKTMBHoro Kopad«a MH$opMau,weM od yrjiax

Horo KpeHa, Tanraaca B pucicaHUfl K0pa(5jiafi Ha y^acTKe npw^anHBaHMfl ;

- CopTOBue aseTOBtfe OPHH opweHiauMH - AHH onpe^ejieHMH npocTpaHCTseHHoro noflOKeHH

^pyroro KopaOJiH Ha y^acTKe npw^anHBaHMH;

CBeTOBue uaHKH - s^fl BHsya^BHoro odHapysceawji KopadJiH H HadaroseHMH sa

BHyTPEHIiHfl nOBEPXUOCTB OPEMTMLHOrO MO^yJiH nonpuTa »nrKHM jteBopaTHBHHJu

ysodCTsa nepewemeHHfl KOCMOHSBTOB' Ha nopnyce M ^a cepBaHTe ycTanaBjiMBaJOTCH



- 6 -

KOCMOH8BTOB H8 SHB3H6 H npH nOflB30BaHHM

CTBOM npeaycMOTpeHU noaca.
JCKOBMH w& OT^uxa H $H3H^ecKoK paswuHKH

BHyirpeHHero ocseiueHMfl oc5ecne^HBaeT HOpwajiBHyio padosy KocwoHaxoB c nyflBTaMH H

eaenepeflaM H KHHOcteuoK.

Ha Bepxaeii nopy^me yciaHOBBeHH penopxaxcnaM TeneKaaepa, KHHOKawepa H

a SJIH ycTaHOBKM TejieBHswoHHOft KaMepy CH1A.\a cepsaHie ycTanaBjiMBaioTca:

ynpasjieHHa dopiOBbiMM CMCTewaMH opdHTa.ii.HOro

CHCT6MU nposepKH

B cepsaHie

- yKB-pasMociaHUiiH "AnojuaoH" c asTOHOMHbiM WCTO^HHKOM

- <5flOK aBTOMaTHKH COBMeCTHMHX CHCT6M;

- (JflOK KOMMyiaHHH CKCTeiSbi CTblKOBKHt;

c

c

- arperara cncTeMy Tepwopery;iKpoBaHHfi oiceKa;

- n i i d o i i u a ^



B

Ha

ycipoftcTBO no^orpeBa

npndopu cwcTeuu opweHTau^w u ynpaBjieawa

flJiH pereHepauMM H O^MCTKH aTidoc$epu opdHTajiiHoro

paswemeHa yKna^Ka ainaaroB CKa$aHApoB cwcTeuu aemnTHoro CHapflK6HMH a

pacno^oseii

pasuemena pacnpe^0HMTejii>Hafl , K KOTOpoit

•BHyTPEHHHM. OB5EM CIiyCKAEUOro AnDAPATA ycjiOBHO pas^ejiHGTCH Ha

pado^an 3ona H npMO'opHaH soHa. B paOo^eK sone Haxo^HTca nepexo^HoM ^wK-^as, qepes KOiopufi npo-

noca^Ka KOCwoHaBTOB B cnycKaeiibiii annapaT, Kpecna HMJIOTOB, nyjiLibi ynpasnenMH

, KonrefiHepH sjifl pasuemeHHH nay^Hoti annapaxy-pu M 1.3.

B npn(5opHOji 3one pasuemeHK cKCTeMa no^a^M rasosofi CMBCH, ajieMenTbi C H C T G M U

H odecneqeiiHH rasosoro cocTaBa, asTouaTHKa cucTeuu HcnoaHMTe;jtHHx opranos cnyoKaeMoro annapaa<a



BHyTpeHuero ocfiemeHMH cnycKBeuoro annapaTa odecne^HBaeT HopuajiLHyio pado-ry

H npMOopauH, npw Be^eHMH xenenepeAa^ M



THE SOYUZ SPACECRAFT GENERAL ARRANGEMENT IS CONSIDERED HERE.

PRESENTED- ARE MAJOR MODULE AND ASSEMBLY COMPONENTS AND THE

LOCATION OP INTERIOR EQUIPMENT AND WORK AREAS. ARRANGEMENT

OP ANTENNA ASSEMBLIES, SENSORS, LIGHTS AND ENGINES OUTSIDE

THE SOYUZ SPACECRAFT IS ALSO DESCRIBED*



A "SOYTJ2"-type spacecraft will be used for the first joint Soyuz-Apollo flight.

It is provided with new compatible approach and docking systems and additional equip"

ment conditioned by the requirements of the joint flight.

The Sô ttz spacecraft consists Off an Orbital Modul'e, a Descent Vehicle and

an Instrument-Assembly Module*

The orbiifel; module is intended for the crew members' rest, for scientific

experiments and for the transfer of crewmen from one spacecraft; to the other after docking.

The orbital module is designed as two:- hemispheres connected by a cylindrical

insert*

A docking assembly with an internal hatcji is mounted on the upper hemisphere*

The orbital module has two windows.

A • side hatch- is used for the entry of the crew into the spacecraft at the

launching site, •

The descent vehicle accornodates the crew during insertion into orbit,

performance of dynamic operations in orbit and landing,

The descent vehicle is a hermetically- sealed compartment of a segment-conical

shape. It has two observation side windows and one- window for a vimml sighting

device*



The Instrument-Assembly module houses the. primary instruments and equipment

indispensible for the orbital fligjit.

The module structure consists of intermediate, instrument, and assembly sections*

The intermediate section is mainly designed to accommodate the fuel tanks and

spherical pressure bottles of the approach and orientation engine system and orienta-

tion engines*

The hermetically sealed instrument section houses the principal instruments and

equipment necessary for the orbital flight.

The assembly section contains the main propulsion system and the electric power-

supply units,

The instrument-assembly module has at its bottom a base ring which is designed

to mount the spacecraft on the carrier rocket.

Solar battery panels are mounted on the outside of the instrument assembly module.

The frame of the intermediate section mounts most of the docking and orientation

engines.

The intermediate and assembly sections mount on the outside respectively email

and large radiators of the thermal control system.

The spacecraft has three coordinate systems whiah are as follows:
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- structural Xc6, *c6, Zc6;

~ spacecraft Xc4, Yc4, Zc4;

- docking unit Xc5, YC?, ZC5*

Sensors of the orientation and motion control system,, approach and orientatiimni

engines, radicn conumimicatian antennas, approach and docking sighting devices are

mounted on the outside- of the spacecraft.

The orientation and motion controiL system sensors are as follows;

~ an infrared- sensor' to erect a local vertical on the basis of the infrared

radiation' of the Earth horizon; '

- a sighting device designed for observation during the approach and docking

of the spacecraft- and for erection, of a Icroal vertical in manual orientation

of the spacecraft' with reference to the Earth;

- an ionic sensor for orientation by7 the "boost" velocity vector;

- a Sun orientation sensor- for tracking the Sun and providing a single-axis

orientation for the solar batteries;

" a double set of ionic sensors for orientation by the "braking*1 velocity vector.
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The main propulsion system is designed to provide an increase in velocity in

the direction of the -X̂  axis when correcting the orbit and braking for descent.

The main-, propulsion system includes;

- the main correcting single-chamber engine with a thrust of 417 kg;

- a back-up two>chamber engine with a total thrust of 411 kg;

— fuel tanks with a fuel supply system;

- automatic elements of the system.

During the main engine burn the spacecraft- is stabilised by the approach and

orientation engines and during the back-up engine burn the- spacecraft" is stabilised

in all the axes by means of control noazl'ee.

The approach and orientation system is designed to ensure movement of the space-

craft in relation- to its center of mass around the axes %CA* Y -_, Z ,, ensure transla-

tional movements of the mass center along these axes.

f£}ie approach and orientation system includes:

"* 14 approach and orientation engines with a thrust of 10 kg each;

- 8 orientation engines with a thrust of 1 kg each; .

- fuel tanks with a fuel supply system;
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automatic elements of the system.

. The actuating elements of the system in the descent vehicle ensure the control

of the descent vehicle during descent.

The system includes 6 attitude control engines, fuel tanks with a fuel supply

system and automatic elements of the system.

The systemewhich provide for radio communication between the spacecraft and

ground stationa include:

- a command-signal.radio- link for reception by the spacecraft of necessary data

and for trajectory measurements during the orbital flight* The system has a
L*^<»<*0Uiutt, S-tt-tiev

multidipole antenna on the ̂ ganaf ei" module and *a antenna$on the orbital modulej

a radio; telemetry system for transmission of the telemetry data on the status

of syatema and assemblies, and medical data. The system has rod antennas <a*

the spacecraft body and arc the solar batteries\ television aystem for monitoring the process of approach and docking, for TV

broadcasting and observation of the crewmembers by means of onboard monitors.

The system has slot antennas.
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- a radio telephone and telegraph system for two-way radio communication between

the crew and the ground stations. The system has rod antennas.

- compatible radio^ stations for voice communication between the spacecraft crews

and ground stations as well as for measuring the range during approach.

This is a VHP Apollo- radio; station with two hinged transponder antennas

and a-Soviet VHP radio- station with two rod antennas.

The descent vehicle antennas are used to provide bearings of the descent vehicle

during its parachuting and after landing.

. For rendezvous, approach and docking, the spacecraft: is equipped with:

- a docking target -for the crew of the active spacecraft to; determine the

relative roll, pitch and yaw angles of the spacecraft during the approach;

- onboard orientation color lights for evalution by- the crew of the spacecraft

mutual position during the approach;

- pulsing beacons for visual detection and observation of the spacecraft,

The Inside of the orbital' module is lined with soft, decorative covering.
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RailB are fixed to the spacecraft body from inside and to the service board to

facilitate movement ot the cosmonauts.

Belts are provided for restraining the cosmonauts on the bunk and when using

the waste management system,

Conditions are provided for rest and physical exercises of the cosmonauts.

The interior lights ensure normal conditions for the cosmonauts when operating

panels and instruments, for TV broadcasts and photographic and movie-camera pictures*

The upper rail mounts the TV camera, movie camera, and lights,

There is a bracket for the U.S. TV camera.

The service board mounts:

- the orbital module onboard systems control panel;

- the integrity check panel;

- the water supply system exterior elements.

The service board houses:

- the Apollo VHP radio station with an independent power-supply source;

- the automatic unit of the compatible systems;
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- the docking system commutation unit;

— the water-storage tank;

- the food locker;

- the thermal control system assemblies;

- scientific instruments;

— the waste management system,

A food heater is alsa provided,

The bunk houses:

- a VHF transceiver;

— 0ome instruments of the orientation and motion contrail system;

-- the orbital module atmoepixere regenerator unit.

Mounted on the bunk are also- the pressure garment assembly umbilical stowage

and the waste management system porous.bag stowage,

There is a gas analyzer over the .bunk.

A Junction- box for the Apollo^ TV. camera is installed near the bunk,
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The interior of the descent vehicle is functionally divided into two- areas:

a work area and an instrument area.

Located in the work area are: . • |

- a transfer hatch for the cosmonauts1 entrance into the descent vehicle;

- the pilot couches;

- the spacecraft control', panels;

- scientific equipment bays, etc*

Located in the instrument area 'are:

— the gas-mixture supply system;

-• some components of the thermal and atmosphere control systems:

-» automatic elements of the DV orientation engine system and orfcher equipment.

The interior lights of the PV ensure normal conditions for the cosmonauts when

operating panels and instruments, for TV casts and photographic and- movie-camera picture-

taking.

Such is a brief description of.the Soyuz spacecraft structural layout.
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HF ANTENNA
AHTEHHA KB

SUN ORIENTATION SENSOR
OPMEHTAUMM

VHP ANTENNA
AHTEHHA VJK

RADIO TELEMETRY ANTENNA
PRIMARY)

AHTEHHA PTC (OCHOBHAfl)

HF ANTENNA
AHTEHHA% KB

TV ANTENNA
AHTEHHA TB-CHCTEM

DOCKIN6UR6ET

ANTENNA OF THE COMMAND
RADIO LINE AND MEASUREMENT

AHTEHHA KP/1

VHF/FM RADIO STATION ANTENNA
AHTEHHA VKB/UM

OUTSIDE TV CAMERA \C BOOST SENSOR
HAPV>KHA9

TE/1EKAMEPA
MOHHblH (HAPAarOH)

VHF/AM RADIO STATION ANTENNA
AHTEHHA VK8/AM

RADIO TELEMETRY ANTENNA
f BACK*UP)

AHTEHHA PTC (



PULSE LIGHT BEACONS
HMflYflbCHWE CBETOeWE MA*M

ONBOARD LIGHTS
6QPT10BWE. OfHM

SOLAR BATTERY PANEL
HAHE/lb CO/IHESHOW 6ATAPEM

CONTROL SYSTEM
PAflHATOP-M3/lVMATEnb CTP

INFRARED WAVES SENSOR
MH<*»PAKPACHOH

VISUAL ORIENTATION
BH3HP-OPHEHTATQP



APPROACH AND ORIENTATION EN6INES x
nPH4WlMBAHMJI M OPMEHTA4MM

ORIENTATION ENSILES

IONIC BRAKING SENSOR
OHHbtH ATHM „ HA TOPMOXEHME "

•^•"••"•*—•'••s
HFHRUHUIT

COKRECTIN6 ENBiNE

(OGHOBHOM)

IONIC BRAKING SENSOR
MOHHblM flATHMK . HA TDPMOJKEHME"

VHP ANTENNA
AHTEHHA VKB

BACK-UP CORRECTING Efc'GiWE ,,

MZZLE5
.. ....... r _____ i)

PVJIEBblE





P Y K O f l T K A OTKPblTHfl KP6IL1JKM

DOCKING SYSTEM CONTROL UNIT
BflQK YHPAB/lEHHfl CHCTEMOH C T W K O B K M

APOLLO TV CAMERA
T E ^ E K f l M E P f l . . fl

MOVIE CAMERA
K H H O K A M E P A

RAIL
no

n flocTvn A K A C v

MAMMAL WATER SUPPLY PUMP

TV CAMERA

CIRCULATION PUiViP

FIRST AID KI
B O P T A m E H K f l

FOOD R A T I O N

FOOD HEATER

PRESSURE INTEGRITY
SYSTEM CONTROL PAN EL
I U H T O K C K T

ORBITAL MODULE PANEL

SLEEPING BAGS

P V H H O H Hf lCOC C M C 1 E M W

RELIEF-AND-STOP-VALVE

f l H T b E B O E V C T P O M C T D O

WMS ACCESS 'HATCH
A ° C T V n A K A C Y

MANUAL GONDENSATE PUMP
PYHHOM HflCOC O T K A 4 K M KOHflEHCflT

HINGED TABLE
O T K H A H Q M C T O J 1 H K

AIR OUTLET SCREEN OF HEAT
M E U T K H



DM RIGHT
IIPABblft BOPT

OPERflTION LIGHT Gf\S flNflLYZER
CBETHflbHHK P f l & O H E T O

RESTRAINING STRflP

JUNCTION BOX STOU//16E OF P6fl UMBILICflLS

TRANSFER CONTfllNER CONTfllNER FOR

HINGED SEflT flCCESS HflTCH

flPOLLO TV CflMERfl BRflCKET
AJ1* TB-KAMtpH

HATCH HANDLEPOROUS BflS STOWAGE



DESCENT VEHICLE
CIUCKAE MblH AIMAPAT

WINDOW
M J J / I H J M M H f l T O P

RADIO COMMUNICATION
SYSTEMS CONTROL PANEL

YnPABJlEHHH PflAMOCMCTCMflMH
{ nvpc

HATCH WHEEL
UJTYPBAJ I

COMMAND/S IGNAL DEVICE (CSD)
KOMAHUHD-CMFHAnbHOE Y C T P O M C T 8 0 (KM)

K2 TV CAMERA
TB- ((AMEPA K2

INSTRUMENT BOARD
J I P M 6 0 P H A *

KPblUIKA JlH3Kfl-^A3A

SIGHTING DEVICE

INSTRUMENTS
AND ASSEMBLIES
HPHBOPbl M AfPErflTbl

COU^H
KPEC/1QKQCMOHABTA

CONTROLLER
PVMKA



TV LAMP TV LAMP

OPERATION JGHT

OCSCLUCHMfl

TV LAMP

OPEftJTKW LIMIT
CBETM«*Wll P*

OCIftUCWIfl

TV LAMP
TB-CMTMAfcMMK

TV LAMP TV LAMP

OPERATION LIGHT
CBfTHiMtHMK

LAYOUT OF INTERIOR LIGHTS AND TV EQUIPMENT IN DESCENT VEHICLE
—"" PA3MEUIEHH* CNCTEMM BHVTPEHHErO OCBEIUEHMfl M

TB AnnAPATWPbl B CA

T-794756 3aK. 612


