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Sotid~ .. ~ 
Scw.rir~e ~~ Sbrioa: 
The ttnt ~ ls.aed Pbse­
~~ 1977- "vela 197811 

The cum:nlly a~."ti'"l: ~ict5.lly ut-6 ~1.-c statioa -a;}S launched ,.>n 

~ Scp<cmba- 1977 ~nd 'tr.1S plu.-.:d into tbc ~und:ud 5l-iicgn:c c-.1nh tKbit 
:tSSOI.."ilted with the ~let nunrt<cd sp;JI."'C procr.J.m.. h is the third :>UI.\.~ful 
-54.-icntifl\:- Sahut orbited by t~ ~~ ;md rcpr.:sc:n[S their !':'k)).l 

ambitious manned s;pao: cndc:.1\·or to <Ute. !t iunhcr d~nstr.uc:s. the 
&l\-lct commitment to men in SJ:U'-"'1:.. The avcriC1>1.-c ~incd during the 
Sal) ut-6 mission probably wiU lod to rontinu..."ltti manning Qf S.p;li."'C suti.ms 

bycus~u· 

Thu:s far. the &lyut-6 mission an be broken d~n into thn."'C :tcti,·e ptusc:;. 
The first is ddlncrl :ubitr.uily :t.s the period from bunch in September 1977 
through 16 ~larch 197:;. when the fim manned phase: {l."t.'mprising 
St>yuz-25. SQ}uz~!6. Soyuz-i7. Progrc:s.s- I. and Soyuz-.!S) mdoi. This 
~ "-;l.S foHowed by an unmanncl.. iiu~.mc ~ of 91 da) s.. The sn.-ood 
3ctive ph:t:sc of the mi:ssioo began on 16 Jwx with t11c: dock in~ of Soy uz-29. 
and ended with th-e undod:ing :rn<i su~ucnt n:ol'"l:r)" of the So~uz-:~9 
c-cw on 2 :\~n-cmbcr 1978. This pha:s<: im-oh-oi three manfl'Cd Soyuz ,·chicks 
and three unm:rn!K~ Progress :rutom:rtic n:su~y '-chides.. The third (;~nd 
current) active pba.-'.c began on 26 Fcbru:rr) 1979 -·ben SoyUJ'-32 
eo5momuts Lieutenant Colond Vl::tdimir Lv:rlrJlO\· 3nd Valcriv V. R\umin 
boarded Salyut-6.11 - . -

The firs: vh.as.e of the ~ict S:J.Iyut-6 m~ inwh-cd ftmr Soyuz 
spacecraft marmed by a total of eight cosmon.:ruts. and one unmanned 
Progress autormtic n::supply spao:cnft. It set ~--.·Cr.J.I significnt historic! 
precedents: 

• It "-:IS tt:c first time two \·chicks were docke-d ~A·ith a Salyut spa a: station 
to :-onn a three--.-chicle complc:.:t. 
• It was the first time t~o crews manncl a S:!.h ut si!T':·itancoush. - ..... .. 
• It was the first usc of an unm;~nnc-d resupply \·chid.~ ('he Prog~:.-1 
deli\·ered propellants. life support cquipmc,..•. and supPlies.; ~ 
• L was the t!r.;t time So\iCt cosmonauts performed e:~;tra\:ehic 1br activity 
(EVA) to a\COmplish useful tasks. 

Ill 
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Table 

Significant Events in First Manned Phase 
of Salyut-6 Mission 

1977 

29 September 

9 October 

10 December 

19 December 

1978 

10 January 

16 January 

20 January 

6 February 

Salyut-6 inserted into orbit. 

Soyuz-25, manned by Vladimir Vasilevich Kovalenok and Valetiy V. Ryumin, 
inserted into orbit. It failed to dock with Salyut-6 on 10 October, and was 
deorbited on 11 October. 

Soyuz-26, manned by Yuriy Viktorovich Romanenko and Georgiy 
Mikhaylovich Grechko. inserted into orbit. It docked with Salyut-6 on II 
December. 

Soyuz-26 cosmonauts conducted EVA to inspect the Salyut-6 station and its 
primary docking port. 

Soyuz-27, manned by Vladimir Aleksandrovich Dzhanibekov and Oleg 
Gregoryevich Makarov, inserted into orbit. It docked with the Salyut-6/Soyuz-
26 complex on 11 January. 

Dzhanibekov and Makarov returned to Earth on Soyuz-26. 

ProgreSs~ I .u.nmanned car.go"resupply vehicle inserted into orbit. It-docked with 
the Salyut-6/Soyuz-27 complex on 22 January. 

Progress-! undocked after comtJietion of the transfer of fuel, cargo, and 
-- -----··---· ---------- -----.scientific equipment. _____ .. 

8 February 

2 March 

~9 March 

16 March 

Progress-! intentionally deboosted o'i.er Pacific Ocean. 

Soyuz-28. manned by Aleksey Aleks"it'ndrovich Gubarev (USSR) and Vladimir 
Remek (Czechoslovakia), the first international crew, inserted into orbit. It 
docked with the Salyut-6/Soyuz-27 complex on 3 March. 

Gubarev and Remek returned to Earth on Soyuz-28. 

RomanenkQ and Grechko returned to Earth on Soyuz-27 after setting new 
man-in-space record of 96 days, I 0 hours. 

IV 



• It included the riot r.::iudin~ '-'f'CrJti..Jn in ~'-"'1: ~t!'k: ... :u-.mon .. H!'S 

lr.t~icm:rl ~lbnts irum Pn.:'l:ro.s-1 )_ 
• h ,.:\..,the liN umc :1 sru.:c ~ iTKiudcd :1 ... ;tizcn t>i :1 ... "UUntr:. <..'(h.:r th.ln 
tit= L"oi~l."'d Suto ~r th.: LSSR. 
• 1.1 x"t :1 fk.'W rrt:ln-in--.t"l'-"'1: fl:\.."Un! 0i% lb.ys. I u h\)U~ , • 

. -\n.liysi:s .:oniirms. th.J( SalyuHi is :1 :>...ic.•ail~e ~'-""C st~tion. :n the ~t.cts 
:stated. One: of the: major fun..""tions ~ormcd by t!..c cr~s oo S:ll)ut-6 •:IS 

&rtb r~ p0."'1.~ph:l.- using !Lc \IKF·~" {\l~ttr.trn~) 
KosmH:bokiy FctroPfUr:ll) mU.:t~"tr:ll ~'-""l: .:.:!IllCr:l. With thi:i omcr.1 .. 
tt.<: Sa.l)ut-6 ~u~ obo(a,:r:lphd o:.1.tcasn-.: regions ioc:k:ding -A1t'-< 
:~ro.> Gf the LSSR and the Gcnna.n Dooocr:uic R~blic tGDR \. In 
:1ddition to tutb obscn"3t~ an<! pho(~pb}· .. the Sa.l}ul-6 .. :usmuru::a~ 
(.lOCfth."'tcd tests lo d..:tamin.: tb.: structunl integrity of the :s:,ao: ·-...:..'TI~ 
~isting of Sal:out-6 300 two ferry vehid.::s.... 

Tb.: fi~t oon-S.J••1ct ~monaut in ~r<l<.."': from :1 1."\.lUnt~· bck>nging tt> tb: 
Cooncil for E1."'\m0rni~ \lutiL.l! .-\ssist:lll\:'.: ln~:o,) ~·.1:s '.'lldimir Rcm.:k. 
irum CZl:\:hm~-akia. :\ ~ut n::;ard21cr .. ·hc '4.1S bu~hcd to $;}1." ut-6 
JOOaN 5o)uz-2S in \ian:h 1978. He bcg-J:l h6 tr.tining :Ii the b·cruno~ 
Gorudt>k. I Star Cit}) ~moruut tr.1inin~ cc.n::r net{, \los..~ on b 

0o..""l:mb::r i 976 ,. i•t'! the iir.>t group <>in~"' .. :u-;.moi'tJUts made up 01 
c:uKi;&tc:s from CZl:\:hosi.J\".lki:I. Pound. ;,tnd the GOR .. The 5.>\;<:~ .::,~..,_ 
to gain int<:m:ltiorul prestige ;:oo grotcr c-..:~rJti.m fmar. mcmlkr 
~.-our:trio :hrough t~e CDH prog.r.1m. Cor.~ucr,tly. '-"1: e'\pn"t th:.n 
~nlati,.·cs from och of the CBL-\ countries will \i:sit £11~ ut-6 du.-ln~ ~t:s 

lifetim-

Tb.: So\"iets" U...'C of n."' .1nd of new srco: suits demonstr.1tcs their :1bility tc 
acquire the nn~r} knv~lcdgc an<i C.'\fl<"rlctKC to con:stru ... < :1nd m;J.inuin 
brgc s;rucrun::s in Sp;lC\:.. shvuld rhey dCt..idc to do so. Furthermcn:. :1s the 
rcsu:t of :n:1jur ~-ict tcchnoiQl!iC~.I :llh·:1n'-~ il"! juim .'nobility and tht:rm"l 
control. the nc.,;, spao: suits grc1tly incn:-.1s.c= their E\'.-\ '-"';lpab:hy. 

Sign:fiant mc:dicll and bh>logial studies ,.ere 1.'"\;nduct'--d on bwni 
Salyut-6. ~s wt. -.: c"ttcn.<.i\"c e'\pc:rimcnts to determine the fCJ.sibility oi 
producing unique mar erial<. in ;1 grJ\·ity-fr~.--.: cnvironm~:nt. Th .. • cxpcrima1t5 
imuhcd the formation of atloys :1nd the gruu t~ of sc:niconductor cr:- stals 
They "ere cunduct.:d using a multich:1mb.:r el~trofurn:1o: ddin:n:d by t:1c 
unmanned PI""Ogrcss-1 ctrgo vehicle-

• During th<: .s.c,:und plus.: of this nlL">";._'<l, th<: S.."icl> <:.'~C\1 their o-. ft <c... "UN. ~!tin~~ l>C"A 

n-.an-in-~cc m.-..)flj ,,f 1-W dl~s 1 Y.l ~ '.;o.--cmbcr l9~. b) C:.,-m.}ruut~ Y!..td1m;r \'.1;ik,X:h 

l\~"'3knci'. :tnd :\lc:l:sandr Sc~-c~n-idt h:u~<:hcni..IJ"l.-
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Tk san~'UUdiJ\."tor cry~ Is ,ruwn ill\:flhkd bis.-nuth ;.tntimunid~ lad 
tclll11'1&.. ;~ltd;~ O.."'CC''bin~uion ~f r.taOlf)-. adm.ium. ;1nd tellurium. Til< 
mcrc:lryfc:uir:Uum/ldluriurn cr)~ls f\lmlOCd :be fi~ th~-umpoocnt 
.1lloy C\"Cr produced in space.. Th~ 1..7)~ ;1~ ,. itb bismuth ;~ntimoni<.ie 
;~nd lad telluride.. ;.trc the best ~n inf~ dctC\.."1\ln. The milit;~f)­
;IpPlicuioo:s llf sud infr-ared ~ta."'t~ ~from thcrnu: inu~in~ d~"-.-c 
h) ~ 00 C.lfi)·Warning satcllitei.. Ho•C\-cr. the~ of the 
~--oodlk."'tor crysul e.'\pcrirncnl!; w;ti ~h tlui. it ~cd n:::sc::.tn:h. 
r:1tbcr thxlthc production oi cr)$tal:s for dii"CC.."t milit:u) appliclt~-

In addition.. with Sal}ut-6. the 5.lt:1ets an: ronti'lnousl~.- :t\.""\."llmn!at!ng 
\";l.!~P.bk kxlg-tam m.tn-in-spa~ e.."tpcricn...""C.. By con:.r:.til... the Lnit:d States 
h::u oot tud a man in spaa: ~no: the tcnnirotion of the .-\pcl~)1i.Z 1 ot 
Projo."'t i~ 1975. and tbc: first LS SJUIX shuttle mi:s.slon-..-:hich wiU lu'-e :1 

aur.ltion o( :10 more [~il SC\"Cn d.~ys-prohlbly ,.jiJ llo.)( go i::ttll oroit before 
c:ui}- 1980 __ 

The ta'::k listt rllc signifiClnl C\·cnts in the fi=-stnunncd ~ba.sc ofS!Iyul-6. 
and the appcndi."t ~n~ bricfbiograpbic profib of tho: rosmomuts..JI 

\"1 
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So.\d~at-6 
ScictatifiC s.s~ Saho.:: 
~ f"tnt \lu.d Pbsr­
~~ 1977- \lucia 1978-

On I'.l :\prill971. tbc t:SSP.l:.luodxd it$ frm ~ 
:>t'l'-'C :s.utioJG.. ~~ 111- L Durint Lbc s.ix-l'D&]Olh :11:tiTl: 
!ifctiax of the sulioJo.. tile 5.Jrict.s !I'tldc t•o at~~ 
to.> aun iL Tbc f~~li.Z-IQ •ith ~crew IJ( 

\llra--hilcd bcou:sc the t•ol 'ldtidcs .:odd DO( 

:1cll.icT-e :.1 tnrd dod. The SCI.."lllld at tcmf'(~ ~-1 I. 
"'ith ~ crew- ..lf thro:-~""'C"Cedcd in dodin;c • itb 
5.11~ ut-I in June 191 I. After :1~ ~~ da~s in Of""btL 
the cn:w left Sll) ut-I. but died durinc rcxntry. 

£II~ ut-I ·~ int:entioG:llly dcblost~ d.:::;.tro)cd 

d~ n:aatry oa II <A."tobc:r 1971-

5.ll~ut-l. t~ so:ood suco::s>ful ~-icntif~o: :s;u.:c ;.urioJo.. 
·~ bund:lcd oa ~6 Decanbcr 197~.: Durinll! its 
~6-montb lifetime.. it W;J.S \isitcd by rao t"'O"liUn 
.. Te""As. Tbc .:r-e«.ofSo~uz-17. bun..-bcd in l:2r11ur)· 
19 7 5. ·•isited the su tion for ::9 <bys. The ~ ,)( 
~uz-18.. bunched in :\by 1975. rc:m.:1incd .xi 
5.11~-ut-l for 63 <b}s. The sp;~o: sutioa then n:maincd 
in Of""btt fiX more: than 3 )ar • bik the 5.Jricti 
moaitorcd the oobalrd systems. Sal}ut-l w-;u intcn­
tio<ulh ~tc:U and dc:s.tro\cd during ;un~pb.::ric 
rc-cntcy o.>a:! Fcbnur)· 19TI. 

5.31) ut-6 (sec fi:ure 1). the $oo\-lcts' !"ll<N amhiti<Xti 
nunncd sp::1o: enda'~ to date. was buncbc:rl on 
:!9 September l9TI from the T)uraum \fi:s:s.lk Test 
Cct1ta- (TOrTe-). The station ros tv•o 00..-ii~ portS. 

One of the doigncrs of &llyut-6-Prof.-::= K. P. 
FcoktistO\·. 3 former Ol:iiilOIUUt-sUt•:d dot then: arc 
~--er-.11 am·:mugo in h;l\;ng t"'o docking polrls.. If one 
pon is 00( functional. the SC\..--ood cou:d be~ to doci. 
a vehicle. and the crew could attempt to n:;nir the 
fault)· port a.s.sc:mbly. Fun~ should 3n ::mcr­
l:COC1" situation :uise w~n .3. Soyuz ,·chide: is d-xkc:d to 
the Salyut St.ltion. a SC\.."'Ond fcrr)· '-chicle could be sent 
up to ~"'lie the co:smon.lut.s.. With t.,.o d'-"--iins: po;;ns .. 3 

~-ond ferry \-chide rould' aiso be sent !O the orbiting 

~t~..JC !:.> ~ ~ptl(ics and!oJr n:lic'le thoc.::-c-a oo 
bo.Xlrd. 5<>~ 1tt-6 !xu the arubilit ~ to be r<nru acntl} 
manucd.. .. 

COC!tmlnd .1nd C\XIt~ .Jt.tb.:: S-Jiyut-6 m~ ~ 
~'ted~ the flitbt .:oauoi -.'C:Iltcr in :0.1\lk.-uw_ This 
.. 'Cntcr is ~wonai ~ ~"'C 1r;1~ sutiom ir: the:· 
$.J\.-1ct (;nioa :u~ ~- sh~ ~tc:d oo~ the tc:rrito>­
rial watcnofthe LSSR (~ f~ure ~).TO.: cround 
s.itcs of tbc 5.Jocict ~'-'C tn...-iin: nct•orl. iuvc :h<.'O:S 

to Sal) ut-6 d:UI)_ TO.: ~~'tS... ~ted with t.k 
.~adem~· of Scicn..-cs ~-the t:;SSR 1 the: K~n 
Yuriy W~.1ri!land the !X'K. ~js.moaa~t Vbdisin 
\"olk.ll'" in tbc Atbntic Oc::J:~ :irid tbc Kos.moa;nt 
Vladimir KonuN"" in the \lcditcrr.ulCln Sa).. :1re 
llSC'd to rommunicue •itb S3!)ut-6 outside the ndi.> 
b.Jrizon of the: l:SSR-

The ~round :>Utions an rc:by infomutioo to :\1\lk.'O"' 
usin~ either bad com.munictiocs o.- t be oc-blt~ 
\tolniya. communi6tiocs satellites.. The ships. oa the 
\)(her b.and.. rc:by infonna.tioo only "ri3 the satdlitcs.. 
All of the ground suti.>as :1nd some of the shiP> :~re 
~uippcd "'ith radars aDd .. .-omputcn ctUbling them to 
d<:tcnnine the tr.I.ie.'t!X) ofSal)ut-6. This iftfornuti.>n 
is then tr.tnsminc:d to the flight C\llltrol o:.n;cr.-. here it 
is combined to Pfll"-ide aCCUT:J.tc orbiul <bt:t. Tbcsc 
data .1re nccdcd both to ~pport tb: spao: st.ltion :~nd 
!-> rontrol its do.:king "'itb :J.notbcr sp;lcccnft-

The flight rontrol o:nta- on comm:rnd Sal) ut-6 m real 
time. or can lr.lnsmit prognmcd comnunds tlut will 
control it~~ future cxbit. The o:ntcr can adjust 
the orbit of the sp;l.O: st.·Hion. contrcl its attitude and 
life su~.port S)Stcms: and operate the v-arious onboord 
scientific ,;..cnsors. The ability IO do this .lt the night 
control r.:entCT reliC\-c:s the c:osnlQO.lUts of ...-ork that can 
b.: .lC"COmplisbcd autom:rtic:llly. thereby .llluwing them 
to perform other tasks that Clnnot be automatc:d. 
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'The SlJ')gt-6 ~ bcvn •itb tbc ~11l11Cb .J( tbc 
sp.Jtt :su•i.la oJil ~ Sc;umbcr 1977. ()q 9 Ol.:tobcr 
I'H7. ~uz-:5 ~ budacd from tbc TT:\ITC .Jnd 
tbc lint .lllcmtl( to DUD ~ut~ ~-urrcd oa 10 
O...."tobcr l9i7. The~ w;u to dod •ith tbc 
prirrury ~ ;wcmbi!. ;UJd tbc mi:s3iioJa .lt't'Qn:rl 

(I) ~ nonmlly lllluJ rc:ndaTou:s :.tDd d.:Jcti.nc 
~"ahln:s Wen! bciDc pcr{.xmcd. Tbc C\NIIIIliUDI.S. 

Licutat11lt Co.lbxi Ybdimir V ~ K~ 
Ul~bt axrum.ndcr I 1Dd \":Veri} V. R} umid I fli& bt 
~ncx:r). 3Pt11f'C%1tl)' ~K:o.xd rroNcms •itb tbc 
:.tatom:llic ~-oas S}~cm.. 1'bey did oo« ~c .1 

b;ard dod.. :.1.lld tbc M,is:Wq '&;J.j, ;~boned.. TbeS..")u.:-::!5 
~ rc:tumcl :safdy !1:' E:ut.h llD II October. bat the 
dodinc f;aihm: set bad tbc ftrSt pb;uc o£ tbc S-1i>ut-6 
~ :1~ ~ two rnJCtlts.... _ 

in cood Ulftdltt.la ;aDd ~d} wurubk... G~Mo.> 
.JOO ~cd C\1~ -.~L'\ of tbc ~ti<}Q 
tndudinc tbc dociirte h~ ~hL'- th-e d.Jd..inc ~~~em 
.Jntcnnn.. .100 tbc lObr ~ .111d I"C'PlX1cd r ban !\l ::.C 
in •«iinc urdcr. Ao:o.x'di~ to r U5... Gn:dtlo tr.­
~"tcd tbc \."Uaaltiti.lo of tbc j.>Ults., ~ ,wd.~ ~ 
~ f;utCDCn.. aDd 1c:dinc surf a..~ of tbc dr.Jdinc 
110iL He abo arricd .1 ~bk ~ :c:f<,~ cuncr.1 
to reb) im1co .'J( tbc ~bi} hld h> Earth.. 
~w:-::!7. m11U1Cd ~ ~~~~ Vbdimir 
.-\!d.:sandro.-i.:b DziumDdow- (fiig,ht-.").))rtlrn.uadcr: .lDd 
Otq Gri~C'Iid \bbnw trlil:ht ~in<-al. W;b 

hu~-bcd oo 10 .haiUI) 1978. The ~'-"'C\:r.lit so..·\ . .'C.'!.­

fully n:ndcn'Oined;~od OOdcd with tbcS.l~ut-6~-r 
:Ual~ oo II Ja.a1Ql)·. abolut ::!6 boars ;~ftcr buDdl.. 
The 09«3tioa pcoa:-cdcd smoothly. •itbuat ;sny at'Plr­
cnt difrKUitio... ni:s rmrtcd tbc fint time tbc S.,.icu 
had two So)u SllCcccr:1ft ~malunc:uu:sJ,- dodcd with 

Sol}uz-::!6.. rr-....ume .:os.rDOQ;Juts Yuriy Vilti)('O\-l.:h .1 ~a: :sutioo.. :sDd tbc first imu~-c of a 5.-JI}ut bcin: 
ROOl:lncnko ( fiqht crouiJ.a.Ddc:r) .1Dd ~Y n.anncd b)· four cmmocuuts... The four cuoductcd 
\li\b:l~ lorich Grtthko ( ffiebt ~c:r). w;u bunclkrl ~I joint mcdicsl-~1 and scicntiiic-
f rom tbc TT:\fTC oa I 0 Do.-cmbc:r 19i7. Simubtioo:s tccbniaJ c..1.pcrimc:ns .and ~uctics 3.boord tbc ~-r 
in pn:;qnti.lo fiX' this flidat prob;lbly took pb..-c :.11 the complc..1.. One t>f tbc ~of tbc $.)} uz-.::!7 Oi&bt 
~monuu tninin&: center ;at Sur City. • hich •:.!S to acha~ scientifiC o:juipmcnt-
ronuiocd ;a .::ompktc 11.1ld::r-.atcr modup of tbc ~ 
Sa.lyut ~uz axnpia to :sDnlll:ue •ci&btlc:u coodi- The 5..n- ic:ts dcorbitcd Soyuz- ::!6 oo : 6 Janli:lr). 
tioas.. Ia ;an ;artidc ia .-h·iani.ra; Ko.nnolr.n·lil:.a c:J.rT) in•: tb.:: crew· of So}uz-27 ( Dzhlnibcil.~ ;and 
(AliaJUNI Dd C~J. Cobld A. K.borobeylb \labn:,.·). Dzlnn.ibd:ov :1ad ~l;tb.~- had spent fne 
t'q)QC'lcd tb:at RoauDCnko and Grcchko trained there chy:s :tboard 5.-ll}ut-6. The crew of ~Ul'-::!6. 
~to tbcir fli&hL Tbc tn.ining iodt;ldcd ib~nt Rom::ncnko :snd GrtthkD. rcm:.tiocd :aboord the 
:1n c.1.it poxxdun: for Gro:hko to cu.minc the dodin~: 5.11:!-tU-6/So}uz-::!7 oroitin, spaa:: sution.­
unit 01nd tnasfc:r ~a: tools. :uxl ;a CXJ~C ~rul 
of the i~ The n::1s.x1 for returning the ~w:-::!7 ere-a· in thoc: 

So} uz-~6 ~"\:hide.. instead of in their o-a n. was that the 
So:!>uz-::!6 suo..~fully docked •ith tb.: so.."'rxhr)· sccond.lr)· docking P'>f'l of SJI~ut-6 must be fnx of 
docking 3SSCmbly Qf 53but-6 on II o._.._"allbcr. After \lbstruc~ion. both during m:.tDCU'\-.::rs pC-rt'.:>rmd b~ the 
cr.u:ring the :sutioo. tbc .::o:smoruut.s acti,-att:d the t""o main cngino of Sll}ut-6 and t.:: enable 3 fen) 
on board systems :1nd bq:m prcp:u:nicflS to ti'ISpC'Ctth.: \'Chicle to ch.~ The sraa:: s.utioo !u.s :.1 long-term 
prima(}· docking 3SSC:rnbf)·. On 19 Dc.:cmbcr. ;~(to::r mi.ssion ;tnd rcquin::so.."\."..l.Sional m:.tncu,-crs to mainuin 
dcpre;.surizing the tr:J.nsfc:r OJmtx.trtmrnt. GI"C'Chko left its orbil. :\~-chide att:1chcd ncr the cnginc:s would be 
~~~·ut-6 through tr~ primH) do..-i:ing·P')n h;tt.::h. • SUSoL"'C'p{ible to damage during a maneu~-cring burn. The 
pcrformcrl an SS-minutc E·v" to inspect :too tc:>t the on I} prn·ious maneu~-cr po::rf~ :tftcr Sv} uz-::!6 
:1.-;.:;.:mb!y • .:md reported th:lt the dodin~ as.;;cmbl) "':ti docked h.:td been a~."Corr.plishd u,;ing thc Soyuz main 

' ~~Jr.~lc:Jot ~od Ryamin bra r.:!1n01 lol S..~t:t-i>... ~.,.::tknd, .... , 
rl>c fli;:h: cornmandaol~u-.::9.nd R)•umn .u rl>c !l:rht 
cnrinctt of S.,>U-3!-

~:nginc. lk\.-au.'\4: of tile low thrust :1nd fud litT.itativcts 
of this engine:. only small r:l:?nt.-u~-crs -."'Uid b.: p..T­

formcd. Thus. the nonn.:t! u.--.: vf the so..'Undar)· port 
m:l\' be onlv to dock a \'Chicle fur :1 rcl:lti\·dv short 
tim·c·· . 



Tbc: ~-..·n:~ful ~-iiDc ol b.x.b ~ v-~6 .lDd S.,.ll.l'-!? 
•uh ::i.J!)ut~ dcmo.xti.U-.uai the ~1cn· abilit~ to 
r:umt~uo :.1\."\JQUDJD.l.l) !IrU1DCd ~"l: ~(ioa 1D ~L 

Ct"C'!O~.:.lO bc5CDI {l)~it:.l SUI~ .ll ~ int~;,&b 

[o.) .::..1~ ~pplio .tod '" rclic'n: tbc l.."'fl:'a-
0o :U J..mu:1ry I q ~ Procrc::s.s- ; • :u bllncbcd I~ 
f~un: }}. .hlU ood.clwilb tbc cJ:<bl~ ::i.J.l~1U~f 
~tU-!t ~1.."1: ~ \)Q !2 J;t.a~-~· 
.b."i.ed .111t00U~ with the >0.~ dox:i.i~ ~ 
\Ji- 5.11) ut~- This •;u tbc fi~ tim.: tbc SoJricts 'lod 5C!lt 

..10 uomanocd roupply 'dUde to a IIX1IZDC'd ~"l: 
m ti.)n. r ~ sured that tbc ~ tJi the -ut.xnat~ 
tn~ ;,hip- •:u to tr.ut~.fcr fud..lif~ 
~pelllic:l.. :.~ad :!cicntir IC Oo11Jipmcnt II) Sal} ut..O. T ~ 

.lf::so :lUted that the "-tr:ut:>pOCUUOO tJi ~ppl.ics b} 

.lUhXnati.: tr.l~ ships will mllC it ~f* {I) 

.. ~.lbi} ~ U:c funaiooi~ [<>Cl :l.Dd in.:r-:-..l:>c 
! t bel etT ccti'~ of tbc .a:se of m:11lr!C\! ~u.l 
o."\Xnpk.'lc:s..- HowCYCr. we bd~ t.bat tbc ~ 
m~ of ~I P'C'I)b;lbly r.u to onn-e the 
ic:uibdit) ofunmlllDCd ~~·~clt.~;md that it 
~idcd ao.xbcr. -fin~- foe the 5.1rict :s:;ucx: prou.~m 
;1:; •dl \\-e oo oot bdicYc it~ C5:$0lti;J.I to rout'Pl' 
t!l.: :>tJ.ti.ln .ll th:.lt ti~ -

l'>c n::fuding open.tio.la is the~ ~uc io.tun: o>f 
the Progress rouppl}· '-ehiclc.. It is pcrfon:ncd auto­
lttlti.:.llly \)Q corntn:1!Jd from clhcr tbc uoond oc the 
~..~uts.. Tbc follow in;: opcnti.."lnS ;uc iznm-oi: (I) 

a. cbcd. of the bcrmc1ic :seal of the propdbnt lines 
fo>li.J,aiog ~"i.iog: (1) r-edtK.--tioo in tbc prc:ssu.n: of the 
S.l!)ut ~bot unk: (~)the tr.lnsicroffud and 
o.'lidin:r. :l.Od (4) 3 pu~ oftbc lines with ni~ 
~:ti after Q){ll~ctioo of the ~bnt U':1rufcr. Tbc: 
Pn~n::ss \-ehicc: contlins t"ao fud aDd t-ao o.'lidiztt 
t;lnks for n::::s.u~}ing the sution (:see iigun:: -'). c.::h 
1:1nk !u.s SCI..,i.:ms conuining nitroga1 ps.. Bo::lU:>C llf 
~!1-c rotc:ntial h:u:lrds im~-cl in b.:tndling tbc: highly 
\Wtilc: propdbnts. the propdbnt ti-:ln:slo:r is :tC\:\Xll­

plishcrlthrough the docking SClL Tbc ~--king kll of 
Pn...--gres:s is diffc:rcnt from th:u of the Soyuz ~o:cnft 
in that c."n i<Jcl.ing latches arc: added to ensure a 
.solid. hermetic SClL The propdunt tnrnfcr lines 
prooobly are c:Henulto the ~lt:$5 sp:~o:cnft to 
cnsun:: m;l:"(imum safety. Comprc:s;sc:d nitrogen is used 
to pn::s:;ure-fecd the propclunt.s in til the: S.llyut fud 

:100 lnidi.rer tan-

The S-11} ut~ ~nt ~'~an ... ~ .J{ thre-e 

"'':.iU"Cr unb (two nuin unb aDd olOC roct"'c unl) 
.1od th.ro: ( ud u.nb.. E:l.:h i.:.Ulk ts dnldcd lOti) 1"1110 

loC\."t~ b} ;1 :'"'*kd.. ilc.,1bk mculli.: manbr.toc:. 
Duri~ tbc: rcfuding •'PC"·llioo.. ~ nitroccn .1t 

.1 ~n: oJi :Oat~ •:u ~from tboc: 
unb tntll l'.;t~ bottlo until a ~ .,( 3 
.1t~ •:u obuincd.. The: pn'f'dbnt frum 
~~I • .lt a ~rt:ofS .lt~ w;n tbc:n 
fon..~ inti) the unh. \\baltbc fud tr.1II::!icr •:u 
,;\)C'npktc_ nit~ c,1S w;u li'ICd to ~ tbc: 
~ros-1 unu aDd [I) pqrcc the~· lioo prior 

to lln.h:iinc. Tbc S.ll}ut-6 unh •ere tbcn 

n:-pn::s.~rirc:d •irb ni~ '" i\X\."1: the ~unts 
into tbc: ~i~ 

TlK rosmoa::~ut.s mooitorcd i:bc n:foding poroo_"C:SS from 
the \."l:nt.nl ruotroi ~of Sal}ut-6.. Tbc: entire 
ref~ opcr.uioo took pba: o-cr :10 I I-dly period_ 

One of tbc J'QSilQS. for C':\lc:Ddint the tr.u::sfo:r cm:r thi:s 
kncth of time~ t.lnt thn •as the ftm rime: such :1· 

procah:.rc I'J3d beat undcruicn. in ~ 

Procn::::I.'S-1 -.-;u 00..--ked with Sllyut-6 f« 15 da)~ 
bcfon: urtdo..."king from tbc: ~lion 04!.)6 F-cbru.:lry. 
Duri~ tbi:s time... it 300 w-;u a::s.a: i:: 3 ~of 

c:ngioccri~ !c:sts under tbc: cxpcri..~t c:illcd 
RaQO:los.. A n.ss :J.llDOWICaDCDt Ol., 6 Fc:bnury suted 
tlnL ~to~ Proct-es:s--1 fi 

" .............. after undocting. ~I :1pin fm:d 
its ~inc. this time to ""!est the: !xtckup ;automa.tic 
~n:h and ;tpproacll S)"'StCID.. wbictl h;ad DC'\"Cr bcc:n 
tried in a n:::JI spaa: !light bc:forc..- On 8 February. the 
spaa:cr:~.ft "111-:l.S comnunded to rml.~ a bnking mancu­
'-er to pu I i~ on 3 d ~'CD t tr.ljcctocy. C:UIS.ing Progn:::ss- I 
to n::cn tcr :.1 nd bum up ~-er 3. pc-csct ;]n:::J of tbc: P:1 ci r K'.. 

(The ~-lets also u.sc thi:s mctbvd to d~ of their 
5..tl}ut :spaa: sution:s when their u:scfullifc: i:s ll'--.:r .• 

Soyuz-18. the last ferry \"Chick: to ,;,it S:tlyut-6 durin~ 
the: iir:>t manned phase. 1A-:l.S uun..-:hed on :! ~brch 
1978. It ,..-as m;1nned by A!.:kscy Alcks.:!.ndroo.-ich 
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Cross-~onar Diagram of Soviet Orbital Station Refueling Process 

1_ C<:lmcr~ 

2. &op ··~·~-.: 
3. ~na .,.gn-~~ ~;.. .;Jt 

~ com~t ~~0Ul$o0n sl~ 

..& F~t;tn&~n.."'\!lo<" t>- ~/aiel 

5. Sou)ut ~ :V.it. 

5. E;~~-c d.~-1'-r.!<,~ :~lc•-sJ 
:. l~ll'!rusr-....,9~ 

;:;. l"-.m;t"<J ~ ~or CO."'SOI..:..JI~ lue' h,._. 

9. !EYCC:u.ltlon ~ ~ ~od4_!ee ~ bt>e" 

Gul:xul:'· llli<tht comnuodcr). :.1 ~ict.. :.1nd by \'bdi· 
mir Rcmd (rosl'l'MXtlul n:sc1n:h.:rl. tho: fin< Crc..::h to 
fly in SN'---e. This "':15 the fi~t till'IC :.tn~ooc from :.1 

countrv IY.hcr tlur. the L nitcd Sutcs oc the LSSR lud 
n.,... n i.n :;.pao::-

5-:l~uz.-:3 d.xkcd "'ith the Sal)ut-6 ,;ruo:: sution on 
3 \bn:h. It ferried numc:rou.s n:-pb<.:-cmcnt raru to the 
sutioo. induding poot~r.1phi~ film. up.: recorder 
CJ.S.Settcs. filters. e:q:JC:i~ulrruteri::tls. :100 po:~n.:~l 
h~giene i:ems.. During the ne.u s.c~--.:n d:l~s. the four 
<."USillQn::tu:s (the Sv~uz-:s crew and the origin::tl ~­
of Svyuz-:6. Rorrunenko :.1nJ Gro::hko) .. -unductcd 
!>CVer::tl juint 5-J,·ict-(Jc-.:h -::\pcrimer.ts induding 

17 

10 Hyc:ra .. hc<~:cr _~.!.;•"9 "-="'""bl'f 
11. ~n pt'OQu/s.oA s1s:>em-

12 ~~ ~ i:;lr• 
13.. ·F...-tllnlt.~.:a::ic,- ''~ ~~..).~ 
u ~o·C...~-~" 
1 5 ~'OUI CU1C.._~ ~t.Ot. 

16 o~.~-~·bni.~r..-s.s.un.:;u~ '"'""· 
'">!'9 ..U!O<' 

17 c~:or icr =---=-~) ~or ,~..._ .... ,.,'; 

SCI">t'r.c~l :-.~.,. !:;lnll. 

Emh ob:;ocn-ati.>n and pho(~phy. the btilk."tcia 
:.1nd chl..x-c!la c.'t'Cflmcnt:s..10d :;c-.-cr.1l mct::tllurgial 
c\po:rimcnts using lb.: Sr.U~ (allo~) dc.."trofu~ .. --c· 

On 10 \13rch.. -S.l~uz-:!3 rctum<:"d to Elrth •irh its 
intern::ttion.:tl cr-ew. lhc n::mlti of the C:\po:rimcnts. and 
C.'\~ film. Six d.J~s bt.:r. Rom:1n.:nko :.1nd Gre.:hlo 
relumc;_d lo E:lrth in the: So~uz-~7 ferr~• \'"Chl,-1.:. 
nurking the end of their rrun-in-~pac-c cndur::tn..--c 
rc..-urd of 96 ch~s. Befor-e: dqnnin~ Sal) ut-6. the 
.. -usmon::tuts pbccd it in :!. st.:u.<idown mocic ior 
auwmalic tlighl-



~~-s~s..w.- .... Re~~ 
\"dlidr 

SaiTJ'If~ 

Rca:a1 articles:~~ !: tt..: Suort. .. :'i ~ fu,oc: 
prowldcd a dcuilcd docrir•io-1 iM !be: sU'llaun.l 
~~ ,,( thc $;ti} Ul~ ·- '-"~' ~tion.. The j,l;lu.JII 

curies :tOOal ODC .lJtd ;t h.u; :.:-~ • li sOcntif"JC cqq.lp.-­

maU :1Dd ltls a taul iublubk 1..:.!~ of I 00 a~!*: 
meters.. It exxtsists .>( t.1.m: C) linden .>( diffcrinc 
dWnctcn.. .. bidt :u-e c:urmcctcd "' ~pcd liniinc 
~-was (sec f1p1~ I ). The SJTD llcu C) liDdc:r. roauin-: 
~ tbe tr.msfcr ~t.. il tbe r'"uorud ~-noo oi 
tbc ~The primu)· daxkiDc s:-1 (the 
->l.:llioa·:s passiTc ~ :sssc:mbi)l is u the fruat 
end I)( this cy liodcr. The middle C) liDdcr ruauins p.1rt 

<>4" tbe •or-tin& ~L The third~ Qrrot 
q Iinder bousc:s tbc ramindrr cC t.bc ·~ rom;:urt­
mcnt and part of an equi-pment ~~-This 
C) finder is C'OClDC'Ctcd to the middle C) Iinder ~- a 
I~ :scaioo maroc: linn I meter kac- :\ t tbc: n::u of 
tbc ~ft. J.tucbcd to thc b.rzcst C)liDdc:r. i:s thc 
n::uninil!2 portioa o{ tbc·cquipmcnl ~t­
tbc oofy ;u-c:J. -. bich is OOl bcrmctially sckd. The 

~- i:s in thcccneroi this 

The lr.lnsfcr com~t is sc;x1ntcd from tbc 
•odi~ companmcn1 by 3 pn:ssurixd J.irlod.. The 
transfer computment is used for cood~ scientifiC 
~,pc:rimcnt:s.. :md :z1so as an :tirloc:t for ev~ On the 
e."ttcrior of tbc transfer compartmau :u-e tdcmcuy :md 
\Ucc-oxnmuaic::ltioos :tatcrdl3S.. bc:lolas.. ion sensors 
for the ocicnution ;md subilizaOOa :system.. m~-.o­
mcteocitc :scn:sors. sun-p.:z;itioo sc:a:sors.. and cur..­
~-air tanks... Tbc interior of this CIXllP3rtment 
OOu:scs t~ E"'" suits. pbotographh:: equipment. E" _.,and 
S(.icntifJC control pancl:s. and 3 sut.ioo-.lric:nut.ioo 

root~ knob..-
Thc cosmon:1uts spend most of their time in the 
"'or-king compartment in the middle C) lind<:r. :\ mong 
the itcnu in this s.cction an: the central comm."\nd post. 

the \IKF-6\1 CJmCT:l.thc ll"Jter-regenenti-...n system. 
toilc:ts. bunk beds. :md :& conic:J.I S(.icntific J.~r.llus 
compartment (the inner Cl\;ty of"' hich is unprc:s.sur­
izcd and on be opened to space) tlut conuins the asT 

9 

t~ ~ 1J"Q 1bQ iadlado lk ~ .l1'C1. ..lD 

;U'Q fur medic.~ nJmift:U:l<ll!$ .l.Dd aacix_ tbc: 
tradmill. the bic)dc ~- .lad .J 1t.Joacr. ra.e 
rrujoriry I)( thc scicntiii.: ~~ ~~lea ted in 
this~ Atu.:hcd to the cucriox' ol the 
~t uc thrtt ~r ~ ;>l;A-cd 90 d.:v-c-o 
;J.~t tint. tlOIX ~cd. .::LEI J.lltllaU~ \lC'l!Cnl 

tbc:m::scha towud tb:: ~ in s..-:h ;1 •a) th:u 
ma:uiD1Itll CIUT'C:Dl is~ \\"irb .J toull>U{;h--c 
3tC1 oi 66 ~ IIX1cn.. they ~-' W.,.ar~ ..,.. 
do:uic:ll P'JWc:r. "The .:cntni comm:tod ~ (-P\m 
:-.:o.. I ~J. .tho iD the~ .:um.turtmcnL ~ 
pcrh;lps t.bc lDilSl ~~unit 011 tbc SUtioll.. .-\!1 
d:lu from t.bc ~111-6 i.n:ur.uncnts :u-e n::bycd h) 

tbc:Y: ~ The o~ut5 ruatrol the mtioo.. 
monitor ;ill :S}stcms.. .tod ro..-cn-c .ud lT.ln:smit d.lu 

from thc~ \"~--c~tiolas.•ilh &nb.. 
tbc Ddu ru'riptioa;U :!.}stan. .1Jid tk tclct)J'C 

-suub :"" ;m: .tlso oa the c..lrrlm:l.Dd -~ 

Tbc rc:st o{ tbc W(Jf\~ OX!lp;trtmcn( is iD the thiN 
cy liodc:r. This :tro ius .1 ~ic am.::r.1.. and bar ~ 
lading from the~ ut-6 bctcr. T&: un~rUl:d 
equipmc:at cump;utmcnt.. •!tiel boo:sc::> thc rrot>U~ . 
:~nd rcfudinc s}~cm..x"\."11~ the ~OOa- of the 
su tioo ·s aft so.."tiocl. S.XU-«icnutioa scn:;cn. orblul 
and attitude cootrol ~ ~ J.ntc:n.a:n :t."'C on thc 
c.'ttcrior. Tbc 5.11)1:1-6 propulsioa S}stcn con:sbts of 
t•o main engines .tnd roar sets o( small attit'IJde.. 
control c:n:incs- The .t~t .tnd k.otioa o£ thc 
rruia ~DCS of SJ..cyut-6 ltad to be ahc:rcd fT\)Cll the 
Sal}ut-' C\JOfigur:uioa to aC\."''Olm<.-dttc the imulb­
tion of the :sccood.tr}· ood.ing ~ 

Tile Sal} Ill CD\-iroomcnt .:untrol S~':l.letn ts J.D 3chpU· 

tion \lf the: timc-proo.-cn S}~cm ttSCd L>n 5-Jy uz. The 
bash: clements used for t1lc CIXltrol of atrnospbcric: 
g;tSCS arc pous.s.ium supo:ro."tidc ~er:.:r::tto.>rs.. 
lithium-h}dro."tidc o.rOOo-dio.Udc :1bs.x-bcrs. :1nd ac­
comp::ny ing ronuminant filters.. G.J.s a rob= :n..mi­
tor O:\yga-._ .::trbon dio."tidc.. and •:~tcr '':li"X ~-ch. J.nd 

control the: opcr:!tion of the reg-cncr::uocs J.nd J.bsorb­
ers. :--.;ornul pressure maintainoi J.b..xtrd Salyut is 
.tbout I :ttmU>phcrc ( cqui,"Jicn: to 760 millimctcn of 
mercury). Pn:ssun: control on SJ.J~ ut is nuinuin<."d b~ 



tr~....xn. ~cnti h> ~ C\\.~ ~~rc. .1ad .1 

~ of rom~~ c:;u .. ~ oi .1 auu~ .:Ji .:0. 
;>cn--c:nt ll'\)1'(D ;.acd flO.~~~ Dll~ II> rq>b..~ t!J,e 

.1~ air~ frum 1.::1U~ l""' .1od 1..'('CT.ll~ 
oi the ~y ~,ro(~-c.. \fi.oor .1~ :ur 
~aha "'-""--ur ~~:lad ·~e ~..al 

~~~ 

Ltlc ~ .u. PN.cTO.~ .. ~~ d t!lt-cc ·;a.,~- the 
ar;-> .. ~nmcnt •ttb the .J.J...~ IU!JL tho:~ 

l.lnr ~.;'ltnmcnt • .11!'d 1~ tm.tnamcnt ... "\lCDtuftmcn:L 

Tb.:::K .1rc .1n.a~ :tJ the ~ u ilrbsUl r-c\."ll' ~ • 
.lad tll\.lrumcu .. ~nmc:nj,. ~,n ... i)'. nx Jo.xl­

i:ta: tUut t>i~TO.~ ~ bu.~iJ~ thc~;u tho: 

._-umtur.lbk unll <JC ~IU .. H.,..C"<I..."T. It -."UClWtM 

.l.JditJ>.lCUI.lutllCJUti.: h}dr:lu.b.: -.~-wn h> ~ 

Tb.:: enure iUli.Ja ~ ~~ i~tcd ~ multi- tho:: bc:rmct..: C\."';1~ .Ji tbc ~TO.~ ~unt 
ll~crcd.. r.h"ll~ io:subti.la ~a:U ma:rua:; .tr.l.ll:licr ~~:!olcm •itb the Sll~ut ~~ .. ~,.,...__ 
tlbd.. ~with :ldditi.lcul b~cn t>i a:~ •""' .1ad 
:Uuminum f\lil. The iUWa-~ int<:rivr tcmr-:nturc.. ~ 
.. d) ;u the tbcrmal ruodi~ o.li the i.Mtrumcnu(Ji.)a The .:.11):\) -.-om~.mmcnL with ;.a '>\llwnc .X b.b .. "llbi-: 

m.)Q.otcd <l:l tbc C\tcrilr. i::!. auinuiocd ~ :~ oct•t:rl.lll mctcn... n:-?b:xd tbc ~btl~ ~llcr ~u ~ul 
ndilton :md ~ Tbc tcm-pcntlln: ._'\XItroi ~ -.-um;unmcnt. Dr) .:.tl):\) ~~.>red in ~ :1n::1.. All 
ctT~""tcd ~ tw'-' ii:IG\.-;x:ndcnt !o):~t.:rm: ooc. for~ ,;.null OOJ'C\."t.S :1re ;-udcd in \.'\XIUin.:n.. aod the brcc 
iuYi~ :~n c:ucnul ::1diatilr f<W hc:.t! rcp_,i.ln: :lDd the ~uipman ~ f:.u~cncd \1ft r.1d~ .1ttacbcd b> the 
.xhcr. h:l";II<C :1n C."\tc:nl:l.l.:~~lc\.,oc fllr bc:u.i~- lath.: fr.1mc'A\lf~ The f:.ulCDCrS .1re ~IQ ~ ~b 
-.-u.>li01: s~~cm. the circuit in tbc ~ .:ump;~nmcnt t!ut rdc.uc • ith 3 quana-turn h> ~ uni.Jadi~ 

~ ~bet produttd ~· the Ct'C' :~n:i ~llipmcnt :~nd • 
tn.tt."'icn it to :uJ intc:rmcdi:ue cit\.-uiL from • hi.:b the 
bet ~ tntts.f c:rn:d to t be r.1di:ltor on:uiL _\ liq nid-.th>oa 
rc;ubtor in the r.1di:uor clt\."lltt .:oatrois the disu1bu­
tioa of bc::lt-S4Xne is rc:.!'C'-~cd to ~o: '<ta :be r.1diator. 
J.cd the n::rraindcr ~ rc:cin.-uutcd to.> the ere-a- .:umtur..­
mcnb.. Tbc be tin' S}~cm .:oas.i:su of 3D c."\tc:rna.l 
.:olkctor o.li bc::lL 3D intcrtU.I bc::lt-c.'cballl:'C cit\.-uiL 

~·.nd bat c.'cba~wh.iclun: used to kccp.xbiul 
nu.IX1.1Y"Cri~ engine and :~uitudc control s~s.tan tcm­

~.ltun:s •ith.in the rcquin:d r.lO:CS and. if DC\.-=Q. 

to =r'Pll> bat to tbc a-:w comp;tr.mcn. 

p,..,grn:s 
Tbc ~ n:su.pply :spacccnft ~ l:n:s.'clll)· :1 modi­
f!Cd ~uz ferry Ydtide (sec fi~urc 3) .. -\ccordi~ to 
the »-lets. it c:m ddn-cr 2..-"'95 k~r.uns of argo into 
ne:u-8nh orlMt. :~nd its toul ... ci~bt :~tliftoff is 7.005 
kiloc:tm:s... This wci,ht is 3 'xlut .wo b~rr.:s bc::l ... ;ct" 
th:J.n tb::!t of the st:~n<brd So}-uz.. :~nd 3~matc:s the 
full capability of the Sl-& launch "-chicle to pbcc 3 

sp;tcccnft into nc:lr-E..lnh ocbit. The Soriets w-c:re :1 ble 
to :~dd the .WO ki~r.1ms to the paylo.ld w-right by 
climill3.ting the l3unclK:sclpc system n..:c-c:s:saQ· for 
nun ned Soyuz 13 uncbes. How<=' cr. the entire: p.;l} lo.ld 
f:l.iring structure (t!ut is.. the s.hroods J.nd esape 
to ... cr) .. "35 retained. so th.:u tte acrod)namic proper­
tics of the Sl-& would remain the s.;une-1111 

The pr\)9Cllant rom~-Unrnau .. -unuins the. basic .. ~ 
ncnts for refueling a.od r.lS supply opcn_.,ti.xts... Tbi:s. 
includes four C) lindri.:al rrot>dlant unki ;.pbcri.:.J.I 

unl.s "'nh rom~ brc:ubilll! ;tir aod nit~ 
h}dr.luli.: hardware for fud-lioc o:uup{in:c. :sensoo.... and 
g-.1ugcs_ The tOl:ll pnl9Cilant :2nd g;u ddncrcd \1ft 

~n:::s.rl •cilbcd 1.000 ki~r.1rm1!11 

The iMuument rompa.rtmcnt ~ ~- irlcnlic11 to 
the ~uz imtrument comp;utmcnL OJCtUini~ the 
orbl!31 m:tncu'-cri~J<C ~inc. attitudc-.:untrol sub­
s~stcm. :~nd dc:ctronics.. HowC'--.:r. tbc '>uumc of the 
Progn::s.s i~ts.trumc:nt OJmp.trtmett "';tS incrascd al­
~t two-fold. ~rc:ss i:> ~uiwcd wnh two imtni­
mcnr ncb.. while Soyuz Ius only one:. Room for this 
addition:U instrument r.1ck proixlbly -...;u ~-ldcd by 
deleting the backup orbital nuncu'>-cring en&inc.. The 
:~ddition.al instrumcnt:nion proixlbly W3.S required to 
acrommocflt~~ rro'undant electronics fiX the fully 
automati.: rc:ndCZ'\"OUS and docking s)~cm. and control 
systems for the propellant tr.1nsfcr function. Tberm;ll 
control and life support arc: pro";dcd from the Sal}ut 
:>p.;!.O: station to the C1rgo rompanmcnt to permit the 
ro:>monauts to ....-ork. in a shin-siCC'--c cm;ronmcnt. 

](J 



Tbc ~..,tcnoc o:rf ~' iii.e tb.u>Ji ~ ur. 1tu .1 
tckm .. :t.r) ~ntc:ruu.. .1 d.ldi~ .tr:tcnru.. tl:.: r.l~hb... 
.1nd :wo tdcY~ .::uncr.u .. Tbc li):bb.l..")oj ~ 'f!l<r.lj. .1n: 

u:scd h) mooiiiJI' tbc .l~ .lnd d.l\.~ "f'CT.lt.i.>cn 

fn.'rn S.d!o ut .. Tbc d.lu :.~n= rd.l~cd dira."lf} h> the 
.. ~Db I)Q the :!-0;~ .1Uu-.x::::;: them tO m.JruhJr 

.100 '-"\lCU.rol tbc .l~Cl plw.c. if DC\."'O.~·lf) .. \\'hil: 
~ lli tbc ~ t1~bt :!.)~~are (UJll\,."bmJ.li) 

~milat' bl tb.l:se cca .S.,. ur. then: ;zn: SQIDC a~Xp(i.Jeb­

in ~~r. the attitude .1.Dd ,uid.u,..-.: S)~cm. the 
.:oat.rotl :.ltCl.. .1Dd :~ t~uhL'ua :!.) ~~­
;;rim:.lril) bcct::Soe ~~ ,.;u ~ooi to ~IC 

.1utoautic.lly. 

.\fdicai..C 6i.l~ 
Perhaps tl>c most ~il'C1Dt c:tpcrimcnu .. "''ndu .. icd oa 
bo:xud Sll}ut-6 •en:: tbc mcdicll and ~ 
studies.... -~ all tbc c.'tpai.mcnts roadu.."tcd.. tho.:: 
•en:: ~ .:oatinu.JaSl)·. J..od Coosu.tncd tbc iOOst 
time.. Tbc ~-lets Ca'til:: ~cd th:lt.1dditi.loal stu.i) 

is nc:-cdcd tou.otknt.:111d tbc etTa.-uofwci,htk:s:mcssoa 
tbc body in ~XJ.rti..-nl:tr .. and tbc eJTa.-u on mincr:1l 
mcuboli:sm. 'b.x-mooal ~ .1nd ccllubr rc:I .. "lioas... • E\'CTY fme or si.'t d.!!-S... -ITW:dic:.tl tb~s- wen:: ;usi~ 
for (a) iln-c:stipti<lns 01 tbc c:udi\l\~-uhr S:!o~~ 
(including blood samples): (b) an C.'t'PCrimcnt to :>t1.-dy 
the rcdi:s.tributioo of blood in tbc body and to .1ssess tbc 
conditio«- of grouP" of musdc:s: (.:1 the monitorin~ cf 
CJ.Iciul'l.. pot;lSSium. :~nd sodium IC\-cls in the body: :tnd 
(d) roon.itoring fOf" ch:lngc:s in tl:e st:llioon""s atrnospb.:rc .. 
Tksc tc:sti •·eTC co•Kfuctcd before::.. during. and :tftCT 
various pbysiCJ.! c.'\crci:scs (.sud1 :tS on th.: biC:!o de 
crgomo:ta and the tn:::ldmill). The)· wen:: also per­
formed with the Chibts lo..,.-.:r-body ll'Cg:lti\-c-prcssun: 
suit .. The objc:o..'"ti\-c •-;u to determine ho,.- much .. and 
when. c.'\crcisc "":lS needed.. The emplusis in the 
biomcdic:tl studies 'A":\5 on the c:udi0\-:15( . .-ul:lr sy-stem. 
the \"C:Stibular Jpp:u:ttus.. n:::spir.uion. body tempera­
ture. and met:tbolism ( ba.scJ on biochemical mcasun:­
ments of the blood) .. In addition to thc::sc studies. 
routine d.:!ily mcdic!.i rcp0rts "'ere made .. Then. c.·ery 

II 

--~ 

I '!au hl tb:rtt d:ly'l... lb.: .. ~uti u:w:d the Bcu-J 
:J~'".ltti (« cic:l.."t~nfiio:lcr;lm ;~Dli I'O;lll".ltiua-r.uc 
~n:mcnts. B.xi}. ~ •:.u ~ tnlnt: .ln 

iocnul ~tt- \l.m o>( tbc cbu ·~ tdoc­
mctcn:d b.td to tbc tNWid.. &xncdial m.:;nitunnt 

•;u abo~•cd d~ n '-II 
Pd)- n1 Drwn. Tbc ~noxn :-'1 ~ .1 
bicimtrumcnutioO :!.):\{C.:n th:lt pn~Jdo :.1 rdiabk 
mct.b...>d f« oouini~ &u.lcd d.lu oo tbc hic-~n :.1Dd 
bloody~.){ (".1\.-b ~111 .. 8}- ~puriQl! the 
dlu ra.~ai d:lil)-. the ~let phy~D1s tn .. .:: 
...~bk infanrut.ioa oo the du~ iD tbc anti.>­
r.ucubr :~.~:s.aans oJi tbc ~uts uado:r C\lallitWa:s of 
~wcitht~ Tbocdlu;~n:cs.sc:nti.li i.·.r 
dctc:o.."lilll: tbc oasct o{ a.:h<tne dfa.-u.. Pol~n.xn .::-.1 . 
tbu :ili.> :u-.: I1SC'd hl ~ahcte the dTc:o..-ti\-cnc:s.s of 
l1lC3.SUTC:S ukcn hl counteract the u~r.~bk dTa."t.S of 
-..O,ht~ Tboc QlUQtcrt't1C:'.l:!.U~ include tbc 
c. crcisc pnJCnm :1nd tf!o: lowtt-bldy rtq;lt~ 

~~sv.i-
Thc Plltyoo:n ~.\I dC\-1..."1: ~ oi :1n ;~mplificr and 
foor :satSlJI' :lSSCmtKic:s.:: ;~ l:incto.::ud~rapb. :1 

db.a."~l-pcrimctric t)S(.;u.~npb. a uo..~lqnpb. 
:1nd a th~b cuff !Stt figure 5) .. Tbc kinctoc:udiognph 
p«<'-idc:s cbu from "hich RklSl of the pcrtoetn;ln..-.: 
panmctas :t.re obuin.:d.. Thc disu.l-pcrirnctri.: 
.:&iliocr.lpb senses the pul:sc in limb ancrics.. :lDd the 
u.:bo-.:tscillognph is designed lO P'U'-idc bk."''d pres­
sure lllCl.SU.I'\:1IlS.. B:!o- comparing the ucbo­
ll>Ci~ with the kinctoc:u-diognm.. <bu ;~r.:: pro­
\-ldcd from which $o\;ct ph)~iol<>gi:st:s CJ.n cstill1.1te the 
bi.Jod flow from the hc::ln. Also.. the tacbo-.l:scillognm 
:1nd the disul-pcrimctri.: o:scill.lgnm CJ.n tx- Oli'T"cl:ltcd 
in time ta dcri\-c :tn a\."'\.'"Uratc cstill1.1tc: of ~stolic blood 
pressure (tlut is. the pc:Jit blood ~ure during the 
ejection of blood from the hc::lct)W 

The thigh cuff. a pccssure cuff that contains a s.:nsor. is 
used to lllClSUr.:: pressure oscilbtions at a location on 
the upper third of the left thigh .. The corrcbtion of the 
trao:s from the thigh cuff and the kinetoc:miiograph 
pro,;dcs the transit time of a pulse. an indicator of the 
smooth muscle tone in the large arteries.. Daring 
extended sp;l.:C missions.. the dc:teriontion or the 
smooth muscle tone of the arteries lu!. bc:.::n one of the 
serious side effects e.'{p.:rienccd in "'cit;htl=nc:s.s. 



Soviet Polynom 2M Device 

~-Unotol--~ 
2.. lncioaaor _.. 

:l.~·unot 

.&.. T~ cutt -m S4!ftSOP" 

~ ...,.., .. E.'QICS"iwa. The Biotbcrm-l ts 
;,1 biclogia.l incul:ntoc uscrl to incubate dro:sophib fruit 
fiic:s... The pwposc of the c.~t usint tbc 
Biothcrm--' •-as tc pthu lhu oo bow ,.~btl~ 
:.lifcct5 hn:cdil;g :.lnd bc:n:dity. Tbc rc:su!ts oC 3 simibr 
c.'pcrimcnt conducted oo Sa.l)ut-4 sbo-acd tb:n 
drosophib by stailc c:us in s;:no:.. Tbc $3.l~ut-6 \."l"C"'< 

"'~ dtcd:ing to s.x if the Salyut-4 tot,.~ an i::>obtcd Cl5C. 
In the c.,pcrimcnt conducted oo IS Fcbru:uy. 
drosophib l:ln-:~.c. formed from ::us bid on E:lnh. 
were pupated at 2~0C in tbc B!othc:rtn-4. The cosmo­
nauts checked to sec if the fruit fli.:s born in space 
produced :.l third gcncntion. Tbc »;ets hz.,-c: oot yet 
nude th:.lt infornution publ..ic. Ho.,."C:\-c:r. if a third 
gener.nion '"'~ produc:d. a comparison of the first­
and third-generJ.tion ch:.lr:~.cteristics w:.lS to be rrudc to 
determine how space night affects ba-c:dity. 

5. s-:so:-for~~ 
6..~~ 

7.K~~-
a Thogh a.tt wol!l ~ ~ 

Odcwdb ~The chlordb c.,p.:rimcnt ,.;u a 
.;.,int s.Mct-CZl:dl c.,pcrimc:nt hl stud~ tbc gl\YAth of 
diffc:rcnt ~ oC ~lb. alp<: ( uni..-dlubr pbnt 
orpni:sms) in a •cightlc:ss cn,;ronmcnt (sec figure bl. -In one part ol tbc apcrimcnL. t&ret · diffc:n:nt ~ics of 
alpe ,.::re put into a nutrient medium ;md 3li.l•cd to 
gruw. G rowtb coonpctition among the three ~;cs 1ro-;u 

studied in :s.p3.0:: and. upon n:tum to E.:mh. the 
resulting gl"''Kth 'lr.lS oxnp;:m:d .,.;th that of an 

E:lrth-g~n '-c:rs>oo of the $.2m<: .:.'pcrimcnt-

_-\notbcr tot also in,"\Jh-c:d three species of chlorclb. 
The chlordb strains~ "'Cr.: mutants lacking 
chloroph)ll. E:lch species had t"'o $.2mplcs. one of 
.,.. hich \a.-;:t:~. allov.-c:d lo grow v.·h:!e in orbit. Its a::rn:­
sponding s.::ur.plc: rcrruinc:d in the p3ssi'-c: .>nte (the 
:1.~-.: of the nutrient medium). Cpon return to 
E:lrth. the :>.:l.mplcs .... c:n: comp;1n:d-

12 



Instrument for Soviet-Czech Chlo..-ella Experiment C • .;. •. - 6 

t. Housong ~ s:nlo.., ~oe 
2. Tra."'S~ ~ptt.J.c ~ •ails 

3. Son-"9 
4. Protect>Ye rucbe-r hood 

5. Thrust hoe~ !'Q.- sm.shor.g vnpoules 

The So\;ets cbim chlorelb is import:.lJlt bcous.c it ...-ill 
be used in future interplaneury ships and sutions in 
-greenhouses- ...-ith a ckl>cd cmlogial system. In 
these grccnhou:sc:s.. the pbnts will ahsorb carbon 
dioxide from the air and enrich it with oxygen to serve 
as a food and v.·:ucr supply. Chlorclla. v.-hich absorbs 
carbon dio:tide and rclc:J..SCS oxygen ':cr:o· :~cti,-cly. is 
rich in protein and m.:uurcs r.1pidly. 

13 

s.. Shdl -m ch~ 
7. She-ll W>th ftsa~ 

·""" -

a She-ll -u-o K~ ~ ~t 
9. Shoen -.m ·~,.;,~· 

t 0. Food "'ed>um 

:'\ledas:l Ex~ Outside Salyut-6. attached to tbc: 
tr:msfcr companmcnL are special fl.:ts.ks containing 
amino acids w hid: h:J.\-c been e.'tposcd to sob.r and 
co,;mic r.1diation. When rctriC\-cd during EY.-'. the 
s.:1mpk:s ...,-ill be compared v.;th biopolymcrs stoccd on 
boa.-d Salyut-6. Arolysis should help to establish 
which ch.':nges in t~ng 1-"Uhures ha'-c been caused 
by space r:~diationtlll 



ti"CCC Ecs E.'lfti._.._ Tbc: ~ict.s pb .. -.:d fcrtilircd 
( lU& ~ ;~ba:ud Sol)u.z-~6 in • ftlt they dt:::tcibcd .u ;.] 
t~ J:."]]d.. 0n..."l: oa Sal) ut-6. the .. ~ats t'4ll 

the fruc qp beside~ that lud ban b:lrn = 
E..uth.. ;md C\XDplln:d tbcir bo:ha"l.Jc . .-\a o>OrUD 
diffcrcDO: was tb3t the~ bJrD ia ~ moJn::d ia 
~ • bile the udpoks b-lrD \)1] E1nh :wxmoai 
d~iaued.. The: udp..>l.:s •ere rt:tlllUCd to Euth for 
scientific ~~--fQfti..~-- ~ud) of tbcir ~ 

~ 
The Obl"'>lftJll~ .l~n:f tbc ~~~t~ :.Utm ~occd 

~.1bl.: time r.> obscninc tbc Euth .lDd i~ 
.11~ Sl~oltbca~ -.c=-c .. ~""tcd 
~ ~·~rapb~. slctcbo.. .lllld rue... 5.Jwict ~ 
t~ OOCl'iidcr tbc ~citbc.l~ ~~ 
sqni.fJC1Dt ia :n1C'>'<i~ tbc $Ul1D "'-"the ;.]~'e­
E1rth ~~- •.l$ OOt:tiDcd .. itb a~ OtL.'­

cr.J:S indadinc tbc ~IKF~~~ ..::.1m('r.l. tbc K~ 

:::;~ic .::.uncn. .J.ad t!ac Kate t~pb::U 

c,tas~E.,,n--.. Tbe~llitbc ~-
tioa~ 

Joint F~~ apaimau ~ the Fn:Ddl EuiKtcia ..,j. RftDctiola E.'ljiti iaw::utl:.. Oa 6 ~!;1rcll,. 
t~l C~ tos .. as h> study the dTe..""t:S oi SIQa: oa G::~txlrtt :ud Remd road"'-""tcd tbc .J.t~ ~'-
t be o:ll ~ of rn.icro-.xpni:Sm:S • baa eida pcrimcnt do.i&mtcd E. uu .. :tci:a... The t'4lf'P'lle ci this 
ocpnism •as scpar.~tcd from the othcn.. The: Sorieu apc:rimcnt was to ~ud) tl:c diDl b~crs f\lftllled b)· 
ch.lsc .--\mocha Proteus (oocdiffcrc:nfutcd nodc:us) micrometeorites ia the E1rth'> :umospbcn: :u :lltitudo 
orpnisms for this c.,po:rimcnL. .J.nd the Frax:h :sdcc:cd- - in the f':1D&'C of 80 .to I 00 kibnetcrs. Duri~ the 
P:ln.mo:ia (diffacnfutcd audci). The Frc:Deh ~ti- c.1.\Xrimcnt. tbc Cll~Smolnatlls pb.JcocnpOcd :sc:k:-..""tcd 
f~>C pbnci~ tom -as led~ Professor H11bc2't Pbnd :s.urs~ r..b...~ set bdriDd the E:ut.b";. ni&bt boriron. 'The 
of the L" nm:nity ofT oubJsc.. :tad the Sonet-aPc:n-- pboloenphy •a.s ui.en .. baa the rounoG:~ll~ •ere 
mcnt was~ by the L'SSR :\lini:su}- of H:a.lth. ~ botb land :~ad \-o::J.Il :~o:as.... ~- ~ri~ tbc 

-

du~ ia brighuJC::SS o( the :s.u.n.. the Soot-Xu ~ to 
obu.in micrometeorite b~1:r d:lu tb3t coWd be u:sc-d to 
impnl'-c: l.lac-r:trtee ax-.tmllllioti.xts... Tbc d:lu o.>uld Cultures i~ hi Fn:nch :LDd Sc-rict biolocisu 

Wd'C m.:tiJc domwtt iri ~ordinary rcl'ri&c';ltor. Tbe 
cultures wa-c tr.lnSpOrtcd to the mrrc in the SoOct 
tnnspart tbcrmosut Tcrmokoot-!. Tbc:y wen: then 
pbccd :aboard Soyuz.-27 ia a~ instrument an.:d 
Blolbcnn--8. •hicb m:tinu.inc:d :1 coa:suat tcmper:aturc 
of 8" C to iahibit o:U division Pntil arrir.tl oo 5.1.1)-ut-6.. 
Ot-t<x on tbe suOOo.. t.be cult'IU"C:S -.-ere: tr.tmfc:rrc:d to 
the Cytru thc:rmosut wbc:re the: orpni.:sms •ere 
actir.ttc:d and bc:gan multiplying. The thamos.ut 
m:Unu.iocd :a coastanttcmper:aturc of 25"C. the bet 
IX'O'-idin& the: m~isms -.;th the proper tan­

po:r.lturc for cc:ll division. For four days. :tt 1.!-bour 
iotav3.ls. the cosmon:tuts c.'ttncted and fi:tcd a s:am­
pk. which 'A-;tS rt:turncd to E.J.nh by Dzhanibc:k\l\· and 
~fabrov oo Soyw;-26 for anal:ysis .. Thus. c:i~ht ~­
tions of the organisms wc:re :s:tmplcd. A contrnl 
c:~:pc:rimc:nt wa..s also conducted on &n.h. :lnd ~ ~ 
.!anu.u-y the French orr.tnisms a~-.:d al the :-.F·-ticn2! 
Center for Stxtcc: Studies (Centre 1":1tic..,a~ ~-E~u,ie" 
Spatialcs). in Toul~ 

:ll:so be :~pelicd to .. ether st~ 

.-\ n:btai o;perim.:nL. doivutc:d Rd"n .. ""tion.. h.:l1.i bttn 
~"ted oo 25 Fcbru.:J.D·. T1U:s c.,pcrimcnt iln'Uh-.:d 
mc::tSUring the .J.ppJ.n:nt angle bct,.een \-:.tri.l.:s surs 
:tad pbDct-s .. ben '-iclocd th~h the E1nh"s :ttmo-

~~~ 
Gn:chko noccd th:tt be •:t.S ra.nicubrly fascimted by 
the ooctiluccnt douds.. He took So:\"enl dozen pboto­
gnphs of these sih-c:r douds.. • hich USU:J.IIy IKn-er O'·cr 
pobr regions ~t altitudes of :tbout SO kil<lmcter.~... The 
SO\-lc:ts bd~-c: these chJUds :tn: formed from :<ili.."'O or­
iron ra,nides from volonoc:s or meteorites.. 

R~ E:~pni.-.t. The SO\-lcts placed panicul.:!r 
tl:aport:~.m.--c on the Radup (r.linbow) cxpcrimentJ.l 
~.r:es. ~~ pu~ of which w::tS toobtJ.in EJ.nh 
n:soun.--cs pO.>to-gr.t.,hy using the \I K F-6:'.1 omcr.1:>. 
1. The ""\f- indiotes :1 nl<xHicd vcr.;ion of the 'II-( F-Q 
omcr.1.) Tnc \IKF-{) Clm~r.l s~stcm r.; :1 six-Clmcr.l 
n:ultbll\."Ctr.ll system w~th ru~-row-banrl filters on och 
icr>s to pro\;tk photllgnphs of \".lrious. .n.t:ion:s of the 
ck-.::tromagnct:.:: sp..-.::tru~nc ~i:1. 

I~ 
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cuncr;u V'C ~ EO ~l !0 t.bc s.&IDC ~ \lllll t.bc 
Euth ·s svf.Jo: so th:st sU. ~ imJ&-cd 
fDDXS ~ t.bc 3;UDC ua iD six~ rqioa:i.. 
\~ EO t.bc Sarict:s... ada Q.IDCQ ClJI plltx"CJ3pb 
~ )Uip ll-5 h..lomacrs •ldc: b,· 115 t:ilomctcrs looc­
Solorid 3QU'CJ:S dUm the ClJDCr.l wcizhs aboal 170 
~ ud ·~ ~ :uld baih by the GDR"s 
K.ui Zeiss .Jc:a aatCfirisc iD COIJQCI';lboa • ith tbc 
la:srinuc ~ ~ Rc:sa.rda l htstinu Kasmicbc:Wlco 
b!Jcdon.aiy~) or t be LSSR. ll w;ss fa.m a::scd iD spacr 
oa ~uz-!l iD 1976 oa u ~uJ blms... Tau 
•ere .t1:!o OJOdliCtcd with the cmcr:1 oa ;m a;crimcn­
ul :\:"-}() W'c"':lit-

.~o:axdiJzc 10 t.bc Soviets. Lbc film is ~ ~~ K.ui 
Zeiss JCJU ud .sent to the Solrict Sute ScientifiC 
Roc::trcll ud Producrioa Center Prirocb. a tnDCh or 
the Actdcmy ofScicno::s of tbc LSSR:: \\"ben used 
•ith tbc ~14 multi:spectr;l,: projector. mo clcttf.. 
~ by JUn Zeiss Jcm.. tbc lllm p(o.idc:s cbta 00 the 
sin:. coofl~Uf"3tioo.. $U'Uctun:., and texture ofr.uious · 
rqioo:s of the Euth "nurf:tO::.. ·Ja :tdditioa.. spc:ctr.1} 

ch;u-:actc:ristic:s such 3.S tr:t~ toac.. Olo!or. ;md r.l«k. ~ion 
intensity em be dctcrmincd.. Pbtocr;tphs from tile 
C1111c."":l b:tTC a ~ed ~ rc:solutioa of 30 m.::•crs.. • Tbc primary usc of the ~tKF-6:\1 c:uncr:a on ~ut-6 
w;u fer~ n:::soo.r<:cs ~ocr.zphy. ROOJ;lncuko and 
Gro:hko pbocogr:lpbcd Yarious :IJ'C1S of the wOrld. 
including the USSR :tnd tbc GDR. A te:un of GDR 
~ l:d by Profc:ssor H:ms F!Sda' •-:u at tbc 
K:Uiningrad F1ight Cootrol Center during the first 
ITI3.nncd ~ o(S;Uyut~. In c:ontr.lSt to the ~IKF-6. 
th~ Clmcr.a used oo Salyut~ 'lr.I.S made mon: 
rdi:tble-th3.t is. a backup electronic S)~t.:m ,.,"35 

added. and two additioml film <:::J.SSettcs •-::re installed. 
E.:t<:h ClSSCtte Ius c:nougb ftlm to ~-er more than I 0 
million squ:ue kilometers of the Earth ·s surface. The 
long duration')[ the Salyut~ mission Ius permitted 
multispc:ctr;J.! pOOtognpoy to be uken :tt diff:rcnt 

times of the year. 

BSTTdescope. The BSTtel~operatcs prim:~rily in 
the :c;ubn-.illirnetcr and infrared ranges. On Salyut..O it 
w;u used for Earth r.::sources and atmospheric obsena­
tions. The system c::tn o~rate m:~nu.ally or automati­
cally. \\"hen in operation. the infr:tred sensors are 

.:ookd hl -~b9~ C b, a ~"')de bdiam ._"T)\l\Ut 
• hidl d.r:J. ·~ ;1 ~ 1.5 ~;m.~ .li dc\.'"tri.:al p.l"aa. 

~ ~ tbc: tint umc: tbc!W.iet:\;u-c: ~11 to ln•c-II:K\J 

;1 ~")clc Cl)~t in ~"l:.. Hvw'C'"fa. they IDCd 
~ cr)O.U~ :o.~ cui! ;11. 197..& va C~9. ud \)Q 

5..11}111~ 

The~~ the~\.~ ~~~tan~ to .. :OOI!the 
rNUOOo s.cnscn \1£ the t~ cmbli.nt the imtnt­
meal hl boe m.x-c ~m-e to inir~ ~ Tbc 
satSOn... 5 millirnctcn -squ;rn:. iodudc indium 3nti­
mooidc Ulf ~ bJroa. 'S hi.:h ;tf:s.;) Wef'C I)Q tbc 
C~9 1ST. The c:kts.cd-...")dc: CT)~t opcr;ltO 

•itb pscou:s bdr.nn COOl~ tO:l ~.)( .:5 
J.~ P.cfuun is su...~dy rom~ 1Dd 
t!r-'1 cookd io .-\) p.s-rcf~.nior;. madtincs and 
intcnncdi:ue ~t ~ bcf~ llt,;.inr th~b 
J.n ~nr llOZZic... . 
.-\call'tfia& to SeMel sourc:s.. tbc 1ST tdc:scupc b:is :~ 
1..5-mcttt..<fiamcttr mirror. This ~is appro.~ 
~tdy fn-c t~ brrer th3.n the ma.in ~or of the 
5..ti)Ul-' sobr tdc:scopc. I~ opc:nt~l ran~ aCOJCd. 
i~ to tbc Soricts.. extends from !SC""Cr.lJ microas to I t\l 

2 n-dlimc'ters.. Tbc: tdcscupe. *bich ""cich$ 0\-er 650 
kilocnms. is the: lugcu rcsc::uch insuumcnt oa board 
SaJ:yut-6. ROOl3.DClU.n and Grecln..o used it to study 
sobr c:oron:1. to dctaminc rcg1oos of hi&h moisture 
content in the allDOSpbcrc:. and to ankc: mosurnncnts 
( ...-ilil ooocoolcd SCti:S()('S) of ultra vlokt ra<fu tioo :n the 
aunos-pbcr- for ozooe-la:,-er stud. 

S,_.r Sttuio, ~ia«ri·~ Erl'<ritan~t Rr-OC41U 
One of the rno:st imporunt c:ngin.:cring C."tpcrimcn~ 
performed on Sal)ut-6 ""-:IS designated Rezonans. This 
C."tpcrimc:nt was deigned to study the amount and 
effects of_,-;lriou:s types of stros on tht: riockin~ 
interface bc:twcxn SJ.hut-6 and 3 Soyuz or Progress 
spaca:r.1ft. Sensiti\"C tr.J.nsdua::rs were placed 3t criti­
etl points of the space com;:>le."t :md hooked up to a 
a::ntr.:~.l monitoring .and rcmrding dc..-ia::. On a signal 
from the ground. one: cosmonaut created ,;br:ttions 
while running. jum;:>ing. or walking on the ti"Cldmill. 
The pressure in the: CJ.\;Iy between the seals of the 
docking assemblies was recorded by sensiti\·e sensor.; 
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bd~ d~ .1nd ..1iter tbc nbr..ltli~~Jeb were ~"'Cd. 
The R~ apctUDCDt w;H o:!Oductcd •nfl differ· 
tJ!t OXlf~~ .:J{ the S..f} 111-6 ~ -Uul n... 
w itb \lOC S., u.z ~ dodcd. wub :be ~I 
'chide: ..ltUCbcd. ..1od wnb t•o ~ u.z -rchida d.J..-i.cd. 
The rc:sulb <>t- tboc ro.xuo.x apcnmcn~ ~ldcd 
~:lll&..lbk inf.xm;tti.Ja oo the d) na~ <lf- :1 t~ 

,-chide ~0: .:ompk:t under ){r-c::i'l-.. ~ inillmtlhoo 
.. ill be tned to dctcrmioc the .. "\Xliitunti.:.m lli fut11n: 

~ict ~Nt."l: .:IJmp etc::s.... 

Ddt• A.et••u • 10 .\"..-iz-ari-S:p~~ 
One of the 11nJqUC: fctun:s tJi the Sal} ut--6 ~lltJa •as 
the opcnti.xu.l IlK. ior the f~r.~-~ tim.:.. Ill :~n ..l11tl.lm.lti.': 
ru,-tpOOn:ll system.. Tbc sicniflCJ.Ik."l: of thi:s :~>}stem~ 
th:lt it ( n:cs the .:nsmoa;l11lS (){ tbc bur-dcmom.: us&; of 
OXItrotli~ the ~o: sutioo-tbat i:s... it~ as an 
-:ustQ9ilot.- .-\o:nnfi.nlto the Sc:rricts.. prior to 
Sal~ ut.{,__ c-.lSnlOI:Jauts tud ~~up to ooe-thin:l llitbcir 
... ort time:~ :tnd e-u:cin!n: :qnO:cr.tft oricnu­
tioa !Il;LOCU'--cn to ltcxp the "--chide oo c:ounc.. Tbc 
Ddu s}"Stcm :~utomatially nuinuins tbc :tttitDdc of 
tbc sution .. ln addition. it projccts.futun: orblu.l dtu. 
"'bid1 i~o • .:ludc the: bqinni~ of Cl\.:b m.-oiution. the 
~l&..ltoc cro:s.si~ time. the times at • hi.':h the 
s;tao:cr:lft will Oller :tnd e:ut the :~h:u:i.~'s... and the 
~l&..ltori:lil.mgitudc for cch ~-ulution. The ~-ict­
pr-c:;s h:t_-; described in some dc::uihbc function of the 
sy-:.tc:m cocpoocnts and the opcr.ttioa of the: system as 
a ...-bole.. Some cf the lxJsic functions of the Ddu 
system :~n:.: 

• .-\utomati<: dctcrmirt:~tion oi orbital par.unctcrs... 
rcrform<:d by an onboon:l comrutcr rc-cri'ing dtu 
from s.c-nsor-s on the spa a: su~ and updated data 
from the ground. Orbital SCl1:S<>r.> aboon:lthe spao:: 
station induce a r.tdioaltim.:tcr. a Doppler mc:asuring 
d~-lo::. and astron:nigatioo S-Ctl50n.. The r.tdi<.>-­
altimctcr mcsurcs the: altitude of the sp;to:: su•ion at 
defined intcn-als. To do thi:s... the altimeter 3.."t~ must be 
aligned ~·ith the E.:!.nh·s surfao:. lnitully. th.:: co;m.r 
n:1uts pcrfonn this alignment .,.·ith the aid of an optiol 
d~-lo::.. Once set. the attitude cuntrol s~-stc::m v.-ork.s 
autonomously. The:: 00ppler dc-.-ic-c:: detc::rminc:s the 
r.tdi:tl vc::locity of the sutio., as it p;l5.SCS 0\C::r l":ldio 
bc:!.O.'Io.S in the CSSK: and the :lStron:l>ig:llion sensors 
register the ri~ing :~.nd setting oi c-c:lcstiJ.: bodic::s... 
thereby pro\·iding the st:uion its pasition in S!Xlc-c:. 
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• .-\Uhl!IUllll: llfblu.J aulnlCIUn~"l:., •• uuroQcd ~ the 
.xs~rd ~tcr tbrua:cb the :1-lall:lllnc mcdullJ:Um.. 

• Ddcraunation tJi tbc r..l~islbaht) .1\)010 .>i the 
~-r >Ut)O)ft •1m tbc crouDd ~tio.lm... .1nd :~uhlfiUt~ 
"••tchint oo :~Dd 01T I)( the o:xnmamatio:!m. ~1lJl'l(t11Cnt 
u the >UlJoJO enter:!> ;1DII{ Ieora :'-: 1\JOClo... h ih.> 
Qo.JUf~ the cround su~ I)( tbc e;b.~ ~~~Jc..· 

Tbc~1ct ~ basdoatbcd the.:umputcr·:~. man.x) 

as -1 tlqb-aNQty 11D1L ~~ do.--mxuc.. Tbc 
me:noJCJ ~ ~ hl ~.x-c:: dau irom the mc:asurill\,. 
~)'1-lcms unultbc ~""Clcr is ready rue pi"\)I..~J2t. h 
..lOO.:o:tUill:!. ~ imtr-.~ for the~ 
ru11ts. Tbc:sc lnst.nKti.xn :.tre prinlcd outoa a otbOO.: 
1"3~ 111be.. Tbc Ddu s}stcrn ~ lg.s a -strob-
tckt~ pc:: fuc printin: oat <bu. .-\a iDtcnt11 dod.. .. hich 
prorido ''~ time oa the coatrol ..uod.. nr.y be 
u:;.cd in C\Xl.fUJl'-,ioa •nh apcrimcnb to rqist~ tbc 

time Ill <='--en. . 
.-\hhou&b.. as aln::.ldy DOted. this·~ tbc fin.~ UQCr­

;~tion:11usc Ill. the Ddu S)stcm. \-ano-n com~ts Ill 
the SJ'I-lcm •ere toted oa pre'\-lous. Soyuz :~Dd Sal) ut 
m~ .-\ scmiautouutic modcfQ( tbc S)stcm 

n:puctcrily· ·~ indudcd oo S.Uyut-1. :1ild Wb im­
pnl'~ upan in sua::c:ssn--.: m~ Tbc: Dclu -lctono­
mous ll:l"itati.lna.l ~stem lt1s spcci;U sir;nifiClDt.""l: to 
tbc Sov1ct manned :sp:K"': ~ Tbc ~p;tbility of 
the .spaa: sutioa to function -.ith limited suppon from 
&nb-b;ucd rom-pk::tcsn:pce.'<:Dts :.t vat stJ!dc in 
ctTJcicncy. Tbc ~-let stno: progr....m is a \-ex) ambi­
tious one with Dum<:rociS satellites ia orbit. :~nd 
n:ducin: romill:lnd su~ from the ground ftX" thc:s<: 
m:.1nncd nl~ fn:cs .:umnund rt:sotsro:s foe Olbcr 
prognms. Futbcrmoce. ;1::toauting the control of the: 
S>XJO:: S.Uti.Jn fn:cs the OlSmOn;lU!S Ill pti~C more 
=ningful tas~ · 

.\lic-rolfl<"t~U O~ioc:r uJ E.rl'"i..ntr3 
The C\l:>IIlQD:luts made '-isua.l and ;>boh)!;r.tphi.: obscr· 

'":1 tions of mit.--romctro.--itcs ncr the Sa.lyut sp;ta:: 
:>tation .. ·\sin pn:-o.icu.s flights. i• was noticed that the 
"'indo.,.s "'.:n: .. -o,·c::n:d "'ith .J thin b~er of dtc>t. The 
.. ~moruuts d~--ribed this la}er. ;u "'ell :1:> S4:r.u..:hc­
m3dc b} mi .. -romctcoritc:s on the I">" hole gi.Jss... On one 
L'<.--cr:;ion. J. ;,,:-r.n.:h one J.nd J. half millimeter.> de-ep .,.J.S 

not~ 



Tbc ~au .lho a:scd tbc: ~ :U:ltaxa hJ :l.lud} 
m..:romctQ)f'lte dtil.. ~ ;:urtJdc:s an: bown to 
a~ tr.!O.!uaJ ~ ol the iOUr ... "l:ll :IC:I:\..'-"ucductor 
.:w~ ;uad .ll .xba .:wtinp aa tho:: ateriolr .,;:rf3o.""t: o( 

tbc: SUt.IIJIL T 0 )lad} t.his ~ the s.,-lcu. 
dcsitDCd tbro: ~ ~-h •tth ;~a arc o( O.b :squn: 
meter. to~ tbc fn:QUCDCY o( ~, .)( d~ 

~n!do. Ooc scm« •as pbo:d oo the tn!t!lcr 
,:um~rtmcnt: :lnd tbc \lCbcr t'A\l.. .m tbc: ·~ 
.. ~L The~ .::ua:!.Ncd o( t•o 
durrcd-.Ltuminum-roo cb:trodc:s •id1 dKroo boe­
t•caJ t.bcm.. \\ben ;J. ~ pcDetr.ltcd tbc: Ut't'Cf' 

pLuc. i~ dtlrrcd tr.lil dosed:~ ~.:tor•::xn:'Uit :~od 
~c:rcl.l rut aa ;a oxuucr, P:utido ·e~~ ~ 
lit~: .:u ... '=X'-millionth u( :1 tram •en: m:urdcd. Thb 
iniiX'Inlt~ •-.:u ~ ia tdcmctcy to on h. Tbc 
.. -und~ o( thn e'rcrimcm •.:u th:.ltthc f~ucn-.:1 ~­

dtnt ;unidc i.m;ucu ~ ~~ 

_\lncll-.:it:&l &pni-.a 
One ol tbc rrujor pica:s ot ;.~t anblin~ 
Sal) ut-6 to be ltSCd a:s. :1 pbtform to I:COduct rrutr.:ri:t.b 
s...i.:nce :l.lradics •a.s tbc Spb,. fllnX!CC.. Tbc Spb,. 
furmo:: b :1 n::moc~..atrollai. mlh~·lum~..i 

efc,.-uuiiii"'U\."1: its.cd .,Onurily to produo: al~s in· 
,;p:t•.'C. .1nd to ~ody •dding :md ~ng to:Cni.<ucs 
{so: ii~ ~ ). The l'·!.r'a;lO:-'A"';lS ddncrcd [I) the: sa tioo 
oo ~~I aod op.-:r.~tcd ia the53.1)ut-6tnnsfcr 
CIXIlj:QrtiDent. Jt W:lS ...,.,'C of tbc ~ C.'\lem.i'\"d} used 
tc.:h~l i•<S~rumcn.'S oo tbc: suti.>n.lll 

The Spb.~ funu._"'c: ~~hs a boat :g ki)Qenm:s.. :tnd •= 
dcsi~:n.:d ~-A. V. Y~·- It Ius ;a poJWer n:quin:mcnt 
of ool)· 300 •-at~ To ~ot be:u ~ther-e an: 
mol) bdc:num n:flo..,tXS around the funuo: to a:ssun: a 
temper;ature ll<)( e, .. "'c:cdi~ -'0' Con the ou~ of the 
unit ""hen the inter-K-.. temper.uun: i:s 1.000' C. The 
funuo:: con:sisu of tbro: be:ltin& zones.. One.. the h<x 
zone. rruinuins :1 ron:>Unt tempera tun: of up to 1.000' 
C. .,. bile aootbcr. the ruki zone. nuinu ins :1 temper.l­
tun: of 600 to if)()'> C. These t"'-o roncs arc used to focm 
thrce-Cimcnsiorul crystal:s... The .xntr.1lzonc... used to 
fonn onc-<fim.:nsional CT}:>tals... Pf\l';des for :1 lii!Clr 
tcmpcr.tture cuoling from th.: nu.ximum !cmpcr.lltcn: 
to th.: minimum temp.:r.uurc. :\ po.-t:~blc computer. 
weighing onl;. 10 kilogr.uns .. is u.<::d to control tl:e 
tcm~t:.::-c of tl;c ll.:.lting .:h.1mbcr to "'ithin :;=C. 
.1nd the ._"Tltire pro..--c:s.s :s prep~nmcd. 

Duri~ the S.ll) ut-6 e'pcrimcnu.., up to thrtt ~oooa~lcs... 
o.:h l.l.ukd with ~ .... o ~u;uu ampule:!. OJntaini~ 
'\";tr}.JQS :>U~D\."'CS.. wen: ptr. .. "CC in the lllllUOX- Tbc 
.:mmocuut then specified oo tbc computer tbc ma."ti­
mum tcmpc:r.uun:.hotinc time.. ntcofcuoli~;~nd 
.. "'00{~ t~tun: ~ Tbc :t}rlod •:u dc­
~rizoi ;~nd the fu~"'c: •:u turned on. Tbc 
~bst.:u"-"'0 •en: be:ltcd to the mtllircltc:ntrcr.ltun:. 
fu:sc:d in the b\lC zooc.; and l:llOk:d in tha·wld rune.. 
:.tll.l-aing .:cy:suli.z:llion to o..-cur. The samrfc:s •en: 
then ~and returned to E:mh on a fcrcy Ydlide 
for a:amiaatioa.. A lo• ~ oC sample impurity •as 
ctt'C'-"tcd (ooc: pan per huodrcd million). To minimiz-e:: 
:.10~ dNurtuoxs that ~bt affect tbc apcrimcnts 
duri~ crysuJiz-.1tion. they nonn:llly •c:n: ~o"''Olductcd 
•hilc the cusrnon:tu~ ... c:n: sJc.cpin-g. In addition. the 
.5.11) ut-6 ~ines "'ere ah•;;t}S shut off durin~ the 

c.-.:perimcn. 

Tbc sub>uD\."'0 used in the c."tpcrimcnts wen: alumi­
num and tun~en. molybcknu.'ll and pul:ls.sium. cop­
xr .1nd indium. indium and antim.x~)·. molybdenum 
and pllium. and aluminum and nugnc:sium .. All differ 
grctly in ~~if~t: ,.-eights and do not form allo)s 
r=dily on Elrth. Additionally. semK.""OO<fu.:tor O")stals 
•e:-r ~ro.,..n in the Spla,· furn.:.cc. The tc.:hniol '\"3luc 
tlt. 5CffiJ\."'ndu ... "tor CT)"tals depends on their degree of 
purit) :md stru.:tuf:ll hvrnogen.:ity. Thcon:tiolly. un­

der the cun<iitions of wcightlo:::s.sn=.. ,-e~ ~mt.-.,;e~o;U.$ 

IS 



.111d pure ~or~" a.a be ;"Nddlo.--cd. Tho.:: 
~or cn-suls indadcd bWi:11th ;tntlJD,l'I'IDok. 

k:.id tdlaridc., .aDd :l .:uc"!)Uuo.x: ._..( m:n.~. Wt..L 

m.nam. ud tdlul!!!n.. IX :no::->~ ;'~um- td· 
Ianum cnsuk f"'l%1Cd the f~n,~ tbm:--..--um~r.d~ 
.:-<-cr pn~ ia l-'»0:.. sqpw-IClntl) • .til.,; tb;: 

~llD 11:11:-d :lrc: :11 ~~ the bot ~n 
i.nirarcd dctccton. The miliur, :l~t~ .:J{ 

i.air~ dctt:aors r:ut(.~ irum thcnn:l.l ~me ~io..-c 
to sensor-s oo b~Cl.-tioo or ~--.~nu~ 1.:.ltd­
litc:s.. Tbc ~ ol tbcsc apcrimcnts ~ :--c-rez: to 
t.bc s.l'ricts if it i$ fc::tS:ibic to procio.."C C)~ ul 
!!.UlTicicnt pwit} in~ li :!o). the) problbl) •ill 
~d.Jp :~ ~ th:at •ill ~ .sc:mii.IJOd~oo 1.a 
!!.UlT ... --lct Q1L1Dlitic:s for limited miliUry .t~t~ • .-\ ..ioJ'nt So:Kict-Czo:h c.'pcrimcnt.. \lora-.a... 3.lso •:n 
.:oadu.:tcd with the Spb-r cb.--uufurnaa: to trUkc 
scmioJoductllD for ~bk asc in optK.ll do.~ 
CZl:Cb s.:Unp:cs ul :sih-cr :lod !-:ad dt:oodc:s and '-~ 
:md ICld chJorides •ere mdtcd in the fllm:.l._-e,. aDd 
.:ookd. The rc:saJun~ en~ .. .:rt: marucd ro E.trth 
for rum;:orisca •ith 0")'\.l:.tls cn.-.n on Earth. Tb.: 
cr)SU!:s fl'll'I'U ia SN-=e we1: c.'pcacd to ha~c bigh 
dca~ properties aDd to b.: uni.tu.: in purit). -

The ('J5JDIJIUlll111d tbc :>!Of~ .. "\lCCl~b .trc: ~ 
ta:tcd from tbc atn:mc tcnt;'Cr.Jilltn .>( ~--c ~ 
atcrzQill)~ ,l{ l:h.'"lUltc..-~.ddcd bell i~t)UQ. 

<h)~ is ~*-1 ~ .1 .. ~ fl:tc'ld".Jll~ ;.~'\.lcm 
ttur auiau.im;! ~ ~ {.lW">."litrUrd) 0.--& 

.Jt~). ~ -.cntlhlaln. .100 tbc- ~uircd .. --um;u­
~~~ ul u f.x- 1:.-roU:illlt b) n:m.Km~ .::.~rruc dhl.-ude 
.tDd itn;)Qritio from tbc :tu-

Tbc sait"s ~ubtitlo ;.~~em~ oJt-

•atcr .... ~ \JW~.:uJtcd •nh lUthi} cWI..: ;.~n­
tbc:nr.: n:.bbcr mto •!Udllk:ubk tube!. .trc: •"'en. 
Warcr falh tboc l\Jbo :!o) tbac tbc "'cnlb .l'-"1 mud! 
lile a r.ldnt.w. The 11\c:llls arc: •om .. ...,er tbc 
,:r>un.)O;Jafs ~ar :1Dd rot t~hd) :1C.lt::b.l the 
bOO}_ W:ucr cirabtinc in tbc :;uit is .:ook-d in .1 h.::u 
e.'c:fnnter .. hida rc:m.J\"CS ~ ~~ :lnG C~""U it into> 
~ This mct..bod proridc:s .1 mladl Crc::.llcr bclt­
rc:~"tioa Cl~bili(}- dun that t>l ~ !!.Uib. -. hida 
a:scd .l \'Clltibtinc ps to l"Cm~Y'C ~L Tbc ~at 
an:ldjusttbcdc:cnxofbot ~ b~ rqabting the 
:J.IDIJGDt of •;ucr ~~ throa~h tbc hc-.11 c.,o:fu~. 

th~n:J.IiQ..-in& ~c t>l cumfon to b.: mainuiJIC'd 
t!-uuultbout its . 

Eb.--u-io.l ~.:!"to the !!.UiA ~idcrl b~ a able 
Jinki~ the suit to power !!.Uppiio oo the sUtPoxl. Power 
is nccdcd for the ,amps. :1nd for the tr:lnsm~ .x·rbc 

S~ait.~in '~"C cummun.ic:ltioos and biomc:dio.l tckm.:try. 
Rom:.mcnkl) a.od Grtthko 1bCd a. new. scmiripi E'"' 
!!.Ui 1 for the fiDt time in sp1tt. This pn:::s.surc: !!.Uit .-\oot.bcr :;uit used by all of t be Sal~ ut-6 rosm.xnuts 
~lS ol :~ 0-cid mcul chest plate.:~ bdmct. and .t ... -;u the ChibC:s Jowcr-boxl)· nq3tn-,:-pc=urc: !!.Uit 
badqud life-~ .S)stcm (:sec fi~urc 9)_ Its ~c arricd to the sution oo OOard Pr-ocr-c:ss-1. This .suit 
and trousers arc .soft_ Tbc :suit bas bo:c and an b.: -.;u dc:siVIC'd foJr usc within the sUti.m only. h> help the 
:~dju:stcd to fit indiridual CUSIJlOO:lulS. L" nlikc ~loo:s rosmoo:1ut.s =inuin :1 hi~ her dqrtt of musdc :1nd 
modcl::s.. the :suit is entered through :1 dam-s.hdl h:.tt.:b cin.-u.btocy fur.aioos. h ~of a tr>)USCf·like 
in the l:nd.. A c:osmoct3Ut or. drc::ss himsdf,.itbl."'Ut g3.rmcnt rrudc of crimped eb.stic m:~tcri.:ll. -..ith a \"CT) 

:u.-sisunce in a few minutes.. It is :1lso ll1QCC rc:li:lbk. tight waist :1nd 3.n atuchcd top. When :~iris c-.~'--u:.:ucd 
since it docs noc h:a \"e c:.'\ tcnJ3.l pncum.lti.: :1nd h ~ d:";l u- from the trousc:n.. .1 II'C:g3 th-e pn::s:surc: is o-e:J tr.:d in the 
lk !incs conDC\.--ting the bad:pad to the prcs:sun: suit. lo.-cr purt of the body. This ClUSCS blood to b.: ft.lnXrl 
Furthermore. the: controls :1rc: a>n\-cnicntly loa ted oo do• n ta.";J.:-d the legs. :1nd si:nubtc g!<l,;t:lti"urol 
the mew cbcst plate. \lability of the arms :100 legs is • cunditions 00 Earth. Sc---cr.tl c:h~-s before ~--ttbit. the 
f:~ciliutr.:d by the use of COn\-olutr.:d joints. SC".l!cd mct:JI crew c.'crciscd •itb this .suit for- one :.nd :1 half hours 
joints with ball bctrings. :toe! soft hing. d:Jily. During thc:s.c c.lcn.-oo. the Clnii~=ular sys-

t~rns vf the .:.rc .... member.; -..en: mooitun.--d by td.:m­
c~f}. If the bl'-">d fluw \lo:lS ll.-..Htrung. th.: ~mi.)O;lut.s 
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bcamc dizzy.· A~ oi the d:istrib.tioa oi 
bbld w1th ad withcat the :Alit CD;~blcs ~ pb}»­
ci:uls tO~ bow •dJ the O)tDIOO;IDIS ~ ;!cija:stiac 
h> •ri&hdcss cunditiorts ud to tntt the pb)~J 

~ 
To farther silmahtc tcrn::IU'i;a) cuoditioas the ~ 
DUIS 1IU'e ;1 ~- saU rina:illy ~~ tbC 
~tin:~- Thc:sc s.its ~ ba:d with rabbc:r 
str.lDds •hic:b acn fCII"CD \lD the r.uioas musdc 
c:roaPS oi the Jo-cr a~ 

F~ Tl"aalis ... Dloc!l 1 wcs 

Oil 1 ~bcr 1971.. the~~ ph2sc of the 
Sllyut-6tnissUiw;ss ~cd.. This ph1sc indadcd 
Tisits by tbrcc IIQ.IIDCd So,'IIZ spx:c:c:nft 3.Dd tbn:c 
aJtm:umcd Procac:ss resu:pply Ydbdcs.. We bd)c.c th;at 

~111-6.. ..nh rc:sappl} 'risits. h:u the apa.bilit)" to 
rcmaiD m orbit ud be m::umcd for ;Jt last fm: )~ 
To d:itc. foar iDlc:ra;Jtioa3J .~ ltlYC pa.rticjpatcd in 
the SUy.t-6 missin .. s Cll5lDQIII;lats from snC:u ~ 
tioa:il coaatric:r-C•b.t. Rormni:J Mt:IIIC'Ofi;l. Hun­
pry. &lpri;J. Y"ICOWD.. ~ F~ or will be 
inwohcd in simib.r tr.liDinc ;Jl the r.osmoct:lUt ~ 

cc:atcr ;~t Sur City. wUidl ~ :;; ~ 12-18 moaths. W c 
apcct cosunuats from tbcsc cx:JGDtrics to pa.nicipltc: 
in futurc:St.Iy,.t-6 ~ 

Sabut-6 w11J coatimx: to be used ;15 ;~ pb.tform for 
c:oaductUtc scic:utiflC and tcchniClJ c:x:pcrimcnts. 3.Dd 
for further dac:JoP~ sp;aa: tcclmok)ly. The c."q)Cri­
mc:nis c:ooccmcd with proo::ssing space m:uerW:s 
coodu.:tcd dUJ"in& the fust ~ future pbascs of 
~ut..{) will CD:lblc: the: $o\-1cts to dctcrmiDc: the 
fo:sibility of c:st:lb~ s;xKC factories. We: expo.~ 
inc:rc:ucd l15C a.od cJc,dopmc:at of n·" apa.bilitics for 
C.'ttcraal rn:tiutcn:uxx.. space rescue tc:clmiqucs :and. 
ultimately. the coo:sttliCtion of b.rzc stn:c:urcs in 
spaa:. Biomcdic:tl mc::it.xinc and c.'tpcrimcnts will 
oootinue at a h~b ICYd to acquire more data on the 
effects of W'Cightks:sDc:ss oo m:ul. The results .. ;n be 
used to impc"O\-c equipment and conditions affecti~ 
the hcalth. s:1fcty. and comf.At of future ~uts 
oo missions of long dur::ttioo. Although S:llyut-6 is 
prinurily a scientifiC space sution. we {::tpc:ct that 
addition:tl miliury functions. such as lav .nch-<ictection 
c.'q)Crimcnts. .. ,11 be perf~ 

.!I 
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