




T SCOPE 

The ob3~eMvcs 02 t-he pl-o&sm me:. 

1- Ta fd:.xE;Xm -Zb tmlm requXrzd %o acZuztc, cozmm2 miti amlkor 
t h c  im4, .f..o rc&xZr-rae afikts a3233.3%tea by EVA, ~ n r l  $0 &ow %b9 
cms&P,oa a b w d  %be fiEt ch-jl~r. 

5. To d~r3a.m a $~v;T=nfng gmg~~m, jla2lt:h-L~~ C W ~ G ~ ?  on?Xtncsp eig~pmm; 
, &3crlp25an, prs3*somcJ. seqxdr~'~~cz;I;a, ~ n d  f:.ciL*.",y ~z;kiJ3e~z-,Sion, 

to ixglaene ixidwt115aztZaa of the crew Bo the A:IT~, 

2, At%iWcie sk~bSU.zaT,3.orz, p0b'GTag 8s C O n t r O 1  akr,aJl b~ f mdt:@'ced 
by the n~"cm&(a)  ~ f % k b  fkzt mil carrier, 



c . The E I ~ . z ~  Ftl~:ors r n i n q ~ i ? ~ g  Scc.i;iof3 shd-Z c ir+; iyr . l  op a dn- 
A ~ailr:d :>mg~.~rl >la9 c~+C,?~o:.'Lzbg -ki:.3 cA'TDF'L I;x$ o a lo~icnJ .  
cea_"~cacc cf mkicZ.rl2:kc';1 $ 1 ~  r k x i  lf?.ch k3sk 'rill CC:I-LP.~Z~ ob- 
jeoeivea, Plhz e - ~ c x t  e& grurl~,.c:;, aY_oc=?hU.;d rn~-b,o11;;;~~ reWsf m to 
&3ar t ~ s k s ,  &tn ~L-ZSTCQ from G~'v~am~nr=E-rl; S G i S i m X I ; ;  %>a p.tm 
~1-1 B b 0  pPJTi?& f 0P d l ~ a % ~ n C !  a ~ 5 ) . t  ~ C - V ~ C I G  0 

2 crev /~y~t~ lm I n t q p t  ion 
r 

a, T h  FL=X Pr?ttor9 E c ~ i n ~ m : t i ~ s  Scetion c h t ? -  iP-:at<::.Q cr i2Pca 
SYS";~ ~ W ~ ~ S ~ F T S  f ~ l ~ t  -00th t,h5 pL%#i 8x3& 2 f 7 ~  ~ ? ? i - n ' . ~ . ~ . l n  

f a ~ k  or2 powzing @ad Z;I*~IC"~-~.P.S R C C I T ~ G ~ Z ~ : ~ ~ ,  rnmn.;jtn~ r:h~zzc'Zer- 
f skZcs, t z r p , ~ ;  aeqz;2s?~i on mcG,zs, ~a'rrl~rnrn mta1 Z5~3.~;.~i-,i m ~ ,  
rncm orbs  r,-cp~r~ar:nts, r z l i x * o ~ a  ~ 2 f l ) 7 3 k ~ K d :  c ( X ~ O T G X  
&'1d/or rc~77,Cematt f r2~9.<a?ty ,  ~ a o s  czx) , aznr?naLb5.?t$y and 
$ll";ciq~~c3 dU bz ~ ~ ' W . D . ~ , : ? G  for c ~ x k l b L ? 2 ~ y  tfi;h .t, 2" 12i~:n~ 

* w~Ti.tOr. 

c. I&ntiffca%ion wriU be ra&? of thz  vczic.b3.~!a md cmmh-ain'2s 
w o a d  'Lrgr the crew n ~ r b e r  pluo crnnd5&;%~ crcw cv.?gafc 
( D A  WA) cqnlpnmb, and inco~ora%s $ M e  d::k? I n h o  the 
%ask mdgsea m d  new ctpal~rm~nf; &nf@ e~cfaTicst , iox.  



AE.1 cU3~L?y rind cc-F,rol equS.pmt 
Gs73fZazce 3 6  nnrrig",i ~a cqxiprv::n$ 
AT4 d~tz casnci;f ez 
Data I:rn&lLllr 5 cW.prn~a.P, (.ZOO) 
D r ~ t  3 n t o q c  eq15.p:"..tn.k 
mrc ~t~-p3d- ev\tp:2qt 
A i r l c - c ? ~  o ~ d  nccnssor32s (hs%e~??3 S.E:Z emtro:.~) 
Crcv a t ? . b L U z e % i  :.md Zm1r;5-1.ioc, cqwlpncnt (IVE. and EVA) 

r ,  O ~ G ~ F J ~  z2ecif icn+irns w i l l  t.3 crcxLc8 To? z>;.@ir?.7- cr.-:v 
cq~Apc-~"c m E  toalm rzr,19-rfn~ dz:uelopm::~.~t md v2r-rc F C C F G S , ~ ~ ,  

m o f i P i c ~ ~ . ~ d m  rd-.U ?12 x ' : : c c ~ , ? . F ~ . c ~ ~  fo:* c*xL~ki.ng C(;'JI?.; '3%. 

App.Ucn'L3lr? hmm mginwr?tna citttcria w i l l  bc TT. tl:77.'2?ced for  
bo-i;h nc?w dcsim m a  modlSizE~%ic~a, 

Thn ~rllracinles of h w m  f f l ~ t o r a  caglceafl~g s"nU be t , 3 y u ~ a  to 
a13 r81atcd 1,531 eqplpkMnt to cmwe the cfflcicrrt; in*,cgr~?cicn of 

i n t o  the C e s 5 g  of the aysbcn. 

a. The EFE 1npr-d::~ sbzU comply wtth ayotcm nn%Jysis requ.Imzc";rr;;e 
ars ~ 1 1 ,  @a ot31.pr a~~ro~r- labe  9ylpxzt n Sem3ard 1e7SC-5TD-267 
e b d l  bc! the basic r e f m e ~ 2 e  dmnm% for 'the IYLYXI cn&Pnr~z~-  

b a i p  f C L * L ' . ~ ~ .  



e , W 2 n  f n ~ z c r r o  pr=:.~?ip,?es xtb psoczdrxrs s W  bc appllarl, 
diri'ilg dcr".nil i l C ~ i g i ~ ,  to cqu3yxzn-k &~.f-r2ngn, such a:> ~ m ~ . l  
IrqouCa, woxk;~  cc -'In;rmiks, c O E ~ P O ~ Q ,  crew equi;~;ncnl; nzfl 
c.taer dm~nng.s <:cpTF-LLne cqa.prr,:nk caecn a w y  for olerut:lcrn 
b.f t h o  E.ZJ! c m ~ i c x -  crew, 

d, mE pzxrjarurel s ' d  g ~ i c L y ; Z e  h 6c~i.m =victm %a tnqt're 
eons id.erat i tm d: crew op~a~-Zf;~ons ma crcw/cq~p?zn-b in% 3r- 
%",ions, 

a, Upon cmp1cBion of the pn?Xa5m.q tank =Jysis, s ail.~KL&lan 
pbsl xUl be  mittma ma arid -lacat& cmer*x Lbz f o L l ~ ~ r l n g  
fmtors: +. 

5. Training 

s, The &?Ed task requIr-&s shdl"b2 malm-tcd 2nd -i;hocc ~ l c j l l  
3 . ~ ~ d . 3  required eo h. tzPfU the o r ~ t a l  fin_cAtcns 3 b Y L  be 
presented. 

b, Frm t h ~  @atld t ~ k  ~ ~ 3 y c i s ,  EKE pmnom~l. a3aU i2n'ciQ 
those ,has3ss %&ere tra2- l a  n~ccssqy  23d t11c dczre2 nf 
tmhling mqQLT2d GO e n O m  th~lr d5$*::a p 2 r r 0 E Z D C C .  



The S~UorrIw datttfintat2~n tfgU 1 ) ~  suwtted  by the BYmm FzcAtrs 
winecrimg Section: I 

Dcslm spcefific~:'~ionn P L ~  born BetrQ *cl.pcd crew suppcrt 
equ3.pmmk nnd m.. d l f  icztZon 3% existing eq~rfgmnt 

5 .  The simdnZion p h n  on& detaLlcd s3nallmtLon T W U I ~ S ,  c~nelus?tns 
nnd ncc,mclldati XI§. 

6. &sign cm.lu&ti n inputs ca rahtcd  m.>I subsyaterno rca_lzjring 
crcw/equipm& interact lorn. 

9. An t.akl3nz ma contcnt dcacp8.3f on of a r  tE.1 :?JiC;I1-k cx t r  treiniw 
oad f amiUwizat ion ranu.al. 





1. Tho g a n e r ~ l  coat of E V A  An oxpend~blcn, crew m a  h a u r ~ ,  cnfot:y, 
and crew fakirno. (Sce attoeh~snte 1 and 2) .  

2. The h p a c  t of WA where vchiclo eonM.mra::%ona i m o l ~ o  CTen 
Ernxl~Iers by EVA. (Sea attachment 3). 

4 .  Tho bas? c overhad of tho craw '&g reaptst  to n.21 korx-s r.t-n2hblo 
f o r  oxpcrfzerto oorrstas the man hourn requircd by prcz~nt ,  exh- 
pari;;cnt dd in i t i ona ,  Orz 21l/2IZ thia r j h o ~ ~  532 aan, ??,o~m 
n r ~ . i h b l o  v e x a s  859 r!an hours required, (Scc at+i.~.,c:~a.m% 5 )  ,. 

5. Tha prob Xem of  developjng ar.d pt t 'Lng  Srnplc~nshkcd 3.320 
axporbont  dodprr , basic pr5acipl.se of hut_r~m fnct o? c;nciin~a~%yg 
and rn_tnrsion opara'i,fan roqt~$rescnta. Thia 20 nn cx$rnrt.qQ k.Ln+ 

6 St,ahAti.ztatfan and Coatxol raqubomna  for  a r e  kho mrrn!; 
at;:$ngont over attot?pkPrd fn manned upaos iEL&t. Caanid~aratbla 
s ti:* and cjmJnkLon nbava that nbaady U~dtr 'hkbn ia prubablg 
roqu!,rcd, (SOG at tachoat  7 fur w m s  of the baaic dtamn rsp 
quhiag worlc frz th i s  ~ r c a l ~  

7. Tha Lm ia pa cxtmmcly poor vehicle for atendad h~h~kntAaiz, ' 

Much huam factor effort n n ~ t  bo oxcended t o  prov5da s ~ ~ n a o m h l o  
ccrrrfort to  t3a crew. h a  nttacbncilt 8 far aona cannidcrratio~~ 
on thia itcm. Aha, refor to  t'ne acetion on crow habb,"ibifity 
in attachment 5) .  

8. See attachEllent 9 for o t h e ~  A'flPI Haqh4achi.m Conaidc~atilrm* 





A ,  Attachment #l 







Pcrhnpo tha moot a$@ficoat Ltf fesmee bstwscn $ha c~~rrd.is?cbo C Q ~ Z ~ ~ ~ L J ~ X -  

t ioco  i n  a P o ~ u ~ F I c ~ ~ ~  f a r  T ~ L ~ L . ~ C I ~  ccmu*tjn= t o  vox3x by ETA TOP hoC3 
Dr. IIcnXlor nnd tko AXtor,?%t e $?. cr?xf5gmz:ZIm.. . E ~ ~ s n ' r ;  O :IS?A mpc::-', :-,ezk h;; 
c:-iaem t h a t  uMlo jS9JA cm, 3c ~.ct:cqUnhr;8 l t  in c:&m~oxv d?.l"Z9czlt a!7..?. 
3c?mA40nn t o  tho crw.  Ayv d o & ~  *hi; ,m~.qUras 2032b0rntc C-RCX ~ ~ ~ c , ~ ~ Q  D!A 
ahould ba carefully m d p c d  ,=d the cowrqt:~z@cs 2~11.3 v~-?o~,52;ozd- EXQ ko 
tho mEcly a"nc-Lo~o mil W D F L ~ I C ~ ~ Y  h v o 9 - ~ ~ d ~  wsry offor.3 sbbou3s', bo C Z C ? ~  te 
~ W n i z o  thc q ~ ~ u t l t y  of EVA a roqt;->ed ,, 

mart c?zo~:a a Q p - k a l  t lna Xao f o r  a crm c%$ft 5.~~703:7557 -kho 
Dr. 3P3oUas ~ o x E . ~ ~ t . z ' c r i o a ~  Ela t i ~ e  Lire 5s for  tka c iw? ::~::37? c~Po;:,~ to :y 
t o  work in %ko L-Z~/AT~!, 2e  w o u X  nr?.d chtxl: c ~ k  5Ltn ii;lfA x:it 91 khr: S-li;:TI 
EOTI=~~~ ,  c:?t!"t~r t2ao RL, accuru tha ha'ichsr: m d  emccct n 331~2: ;::+'!s$.:!ica2, 15 
e.ct3ld tiion d o ~ ) z = m m ~ ~ z ~  the A 5   ad opm tk,a EVA h ~ + t ~ h ~ ,  \P;.i?-? h YXIE $.O+?~Z,- cl 
theso ~~nt5~iL-t ;ko $ha nok~aran9 ~:f s ha$. ~ G E S I  c q m i  ;*;;.ec:~t $.c!q; t;<:~,?t~ 9c ~ o l n z  
S;ll.zoa~% ~ j - C i % h r  ~ 3 %  0% ?.~:i~:e508 t!l@ f,Yb8. G;ICQ kokk a:J'::?~?!?tf%::i Zcl.i?O 

p~zpzrcd, tho O:iircL cokroz.~,:rk t:o;aI.S tlzsn Z$LC a t r~x~ooao  o cc.x:ra :,0 -kha IICi.; 
czksr tho LEJ! a d  h ~ o k  t!p 6T.Q 0f tb.b 8$,~2&".3r~1 k ? ~  E~v?:  l ? ~ > L U ~ d l i  $0 ai8 UUTt r 
Es ? a m  W t h m  t r a ~ 9 o r  h i s  Z m ~ ~  nr73&~-ca3, to r t h  cs~ond c.~"csoa1"i5 P J Y ~  k:o:,21~1 
ho3k f e np a.lrd d 5 , . ~ m ~ n ~ l ;  Yz3 S ~ o r t  7J3I rr~3:?.ltcr_l, I-?.@ 3~~207.5 *~E-;x-o:-~I:~ ?:.721r3 

tzavosse bagk t o  the AL ;3:t?-~ the r'L~a3 -,nsi;ron~u"tt7,ariXkosad k!-r= ~ T G C T R F ~  

mr; t b  0p53 W C E ~  02 ti~~l~ =.I- F ~ E ~ ~ . F S  tmpjt A",:IO Z:PG+L aa'imm2ilt?t t i -3t la~ 

s~:ure t3.s h?tcbr r~?z+ca~;?zim the LTiF do22 ~ G G  ~3!&irri; 224 ntgt-c; !.t. P%s 
U.?LQ~= by the chart, &to;s ~3cmt 93 ~ i m f  es fits wocld bo x*3.?.dg f m  uo~I.:. 

Taia sppmach ia bbxsii cs tbc drsr~oI-~pze!~$ of R. X5-I)--S: 2 ~ 3  :?255Xcn3. on 
tho bn3io that tho lroa 0% an m:b3.?,lcal $3 pzcmIly pa:~.?~stlr3.:!.rt to XI? FXSg 
fox &or% %am bdr; .~,  Bw~gvor, Bfze PLSS could bo ~ . - 2 t l 2 - ~ 8 r l  3.7.t2?.31:9..1 tlm 5::jw~-11 

worrld bs b n s a r .  'it Ln aluo i~nacrl cx tPLe dcreXoyz~~"cf a ac:?.~'i:h..rsY+~c-"t- dP c 
2 . i ~  f o r  L ~ Q  przqoas c% Lrava~zibg bctwea:~ fhc AL m d  Lhc 1.m. S,:sc~*ill 
tcehiiiq~:as could bet IS& iil kh%e men. T%o CLTL~~ a b o  2xE;2.cctaa tho " c t zZ  
qvantf Cy of o q ~ m  ct~amrcd d1~4ii1,~ the conrao of e~rnp?L~g t h e  t w 3  c~w'rr Z C F ~ ~ T D .  



DEN h6232 ( 1  1 - 6 2 )  

Hintmum 
Time Coats 

Don and Check Out Suit 20 

Ihter and Secure AL, Connect 
XnngUnbiUcal 

Depressurize A L  

Open EVA Batch 

Traverse t o  XM 
12 Iba (Umbi~cal. 

5 t e r  U4, Switch t o  LM tJmbilica1 System bss) 

#onstor Traverse t o  AL 
/ 

Secure D! Batch 

Repressurize W 

h f f  Suit and Stow 15 

91 minutes 

Development Requirements : . I50 foot U&ilical . "ClotbesUaett Traverse Rig . IH Hatches f o r  Multiple U-ge . lkternal Lighting 

I 



1 ""1 EXPERI#FNl?ATIOJ4 EVA SLEEP WATCH 1 

Hneller Configuration and Alternative 1 (54 hour eycla) - 18 Hour Exporimental Shift 

ATCH 
V A WB 

! 1 I f 1 1 1 F 1 ! t I I 

o 2 4 6 8 1 0 1 2 ~ 4 a L 8 2 0 2 2 2 4  

Alternative 2 124 Hour Cycle) - 6-8 &our &perfmental Shift 



a d  sbi2ns ~ c t 5 , ~ i t i c o -  1a' ~ 1 x 5 ~  3-day pcrl od the h G ~ w 3 B r n . l  t-d.11 ~lbt ia-  
24 h o w s  of n h c p  althntfg\ it t ! ~ u l d  no% bc dixtdhutcd 02 &:c";!P 907 
21+-3ot?r basin. 11153 cycle cay VQT$ voll a:ot ho practccal from a ers; 
p o b t  of view. On the otbar hE.nd, mno co?rmidapm.t;%on m.ck aa th.!a rxst 
bo nado in Q T J C ~  to C&O ci,t!!sr of the ikst tvo canfi@;rrrstiono 7mckisnl, 
!the cxand prat 09 Cmt zr?roby hd3cntca that in the c ~ ~ ~ T ~ - s ~ G c u ~  
onvimnlsnk of A f t  orants #2 eazf  ipad;Swnt it is paoaJ,b lc to work a trorml 
&hour day; &-hour olcop cy@ led 

C h a r t  $3 pmvfdoa a mnrary of opmatiaml difforo~~cco hetw.rcen ?;he 
thros eonf i~wat fans  for a 7'-WY f i ~ j . ~ ~ i o ~ i  XA ardor to rnal-:~ t.ho i+!?:oXlc:: 
configumtion and the Altomctc #3 c o f l p e t i t i ~ a ~  they atre bath 5acc:I cn mi 
l -hour  oxpez=bc;lk work cchfidula as cornpwod to an &hour u o ~ k  n c h d u l ~  
5'0s. Altaran-ko $2, E n a d  03 th3.a psacXosf -them Zo EO n@rhz8 pa~a3ty 5a 
t fne a v d b h  lo fur o ~ p e ~ c ~ n t s  betr~ccn wm*aaa co-aff pxatit3~nP Z G ~ I C ; ~ Q T ~  
thors I= a major d5ffsro~o= in tho n11~3ur of NAPa p e s m t ~ i ~ a h X ~ i ~  
cgclca rsqubed by the A Z Z ~ r m t e  d@ and tko clkhtzxl t~:a coaf 5~ts:mt:iorm.r' If 
tho erork achsritale in changed ta  a 22-baa rsxpef i~mnt  daaSy c ~ c l e  tlm ~~~lrl:hcr of 
E J J A * ~  ~ v o ! - ~ c d  the first two conf$gwmtiaaa c3mg03 frcn 33 28?# t b ~  
nrtfca>sr af prcsmr.~zntion q ~ ? . a r  chcnecs Sms 10 to 15, PA tho amc f:5n0~ tbac 
2S0m.4. of tiIX CL~dblb 10 f QY CTATC~~ATOP~~E! $ 2 ~ 9 ~  k0 R S W ~  $G ~ O U P B ,  i l l t h ~ t &  
"to t i u o  evailab 1s for A574 eqerfnoats ita not graakQ dlPFcrmt %or 
Al-Eemte $2, 

! 

mothor fczture, ~ b o m  rn tZla ~ m z a r y  c:"rznrt ia thc fact t h t  the tmo 
raquirod for the crew t o  rantsezhlct is$o the CSH ?or czm?rz;car,3: d:oA I= 
ceaa9dt~rsb ly lacar fop t3.0 A l e  Q ~ I Q L O  $2 C W ~  ?!.$di*y?t$.aZt~ I - ~ ~ ~ c Y A D s ,  290 c7zpx-k 
~howr; m*odc.r QP rtmlljng dv.e to tha a3z.a:~d OZ Z$Ao+ Bek:at:..~c or" f kc p c z t  
au3Sar 0f E:iAto rccltij.rud ro? tho 8 . i m k  tub c~~~PL2:rfitfiorgt tkcra is n c a -  
~dornbla s p ~ o ~ c l  bck- ,~zz  the nv.xFs~r OD@ m . t k g  aT Aatormt~  f2 a d  tho 
omond and -khLx F Q L ~ . ~  aP thc 0t5m csai'igmtionaa. .Another factor ia 
t h i s  aathg i e  thc f s c t  t'mt -ihc F;!A at t ~ o  czd. of .the wclrk ~h5ft v . 1 1  bo 
mcempUshsd by aatromtat U ~ Q  ZLW ahex* be E&lg fatipod wad i;sora 
pone t~ ncc5d@a$a, 

On0 s h o o  on tbo chr-2 royrearntm tho rabkino  C ~ V  ttorklcad fo? 
aaccr&U.ng tllo b a a c  con?ipmticr3~ Tho coxCSpmkFcra $2 muld  Sc? ficomp- 
-had by a reltxtLvc n0?x32 Ap01Z.a d a ~ k h g  r",z3rc~.~or. In both thc Dr- bIr~3&r 
and A l t a m t ~  #a r o h ' c i v e ~  coapzcated q ~ c s  or-cctiozl fm;miqnczl u v ~ l d  bo 
~ I T O ~ V Q ~ .  Horc w p l n b  thcso ia n wide ~,n~*cad b o t w ~ ~ r i  Yna #l m5Q.3 ad. tho 
conptxtivs ~ ' ( ~ a l u t f o n  of the secard and th i rd  m t h ~ a ,  

Is anaqy, $roa a crow opemthn g~2nt  sf vfw, %3ore 3s a @a;l..?r 
b a h c e  3a favor GI Uterrmter $2 conf%~,rnt5or,. Plshucca tlm Dr. 3!uo13m 
confi@wa$foa end +,ha ALtomke thorn $-a U'ctlo choAco, Ti; mu2d cmaar 
t S n t  ehe comolut5ag problem is arnder for t h o  Dr. 3:lae1Xcr can2i@mkion, bnk 
the proS1m of tho ar&ghal str l tc tuz.~l  b~~LlcI-i~p would be conerjht n o w  
dSi'im1t I 



Number of mAma 





LTJ h 
1 l!Pn<uf.zc 1;JL cytlen aad ducattan 

Ixrsurc c m p n t l b f l i t y  82th auypost equipmat, LC,. ltfe suppart 
aystcm, ~&n@uvcring unit, A, L, hatch scsl 

Rcducs o?rygen requirad 

Optimizing EVA p'turcadures 

, ETSdnating tasko not demondSn2 dirzet h-n input 

SimplilfFZn& tequ&rad EVA Cuako Edr minLmum crew a:ze~t don 

2. Determine EVA support hardware roqutromenta 

S~nbZtization hardware 

Dc.ta caomzte protective squtpmznt 

klrlock hatch ~ c t u a t i a n  E c o l ~  

f dcntir.f y.tng mobility, dexterity, and rrisual acuity j:eq&rcmente 
for e&:h task 

Slmulnting erittcal t o a h  t o  develop optimum pmccdure and estabkioh 
cupport requirements 

Ana1yz;tng available ~suppnrt hardware for apptbcatbon and car.pmtibkl2ty 

Identifying ATM interfacrra far crew tethering 



Pcternining canpliancc of AXFI rsyetcrn w f t h  appl feablc  hmnn caghncer%ng 
cziteria znd av~ilable Ecmini/~lpollo 6sta 

Sira~lntion o f  critical tsska t o  insure rcaeanablc netnbnlic load8 

Eszabltohing safety psoccdurea to be undert~ksn fn the event of  ao 
m e r g c  ncy 

4, Ixleure crew/missiun compattbiltty during ET.4 

Scht?du113& EVA for msdmurn operatlorz d c r l n ~  crb?.tal If gE?t side 

Scheduliag ETA during p e r i  o6a of mS.n$mum mica A m  opcrat Xrn 









Tlze anolysis of mission obJc&i+qr~a, flight profile=, spccc?sPaf.'; 
operntiam, ex=~llmnt eanolde~a$ionc md qpcmtim~, onC cwrlcr 
conperis- for miasicn 2.U/2:E is p=se~,ted with ccaclmims mii 
recmn$ndntions m related t o  crcv crmlclorations and opc:ra;i;icur,s, 
The CEI~I/IIRC~~I/ATM offers crcw nilvantwoe not nva1,bble wl-eI9n t h e  CSM/ . 
hE21/~Tid c o a f i ~ t i a n .  A l l  Q ~ Q E : ~ ~ ~ $ s  can be accan9liskied wiLh a 
reduction in'tha qunntity but not 'chc qunl.ity of des5rcd infomtfw. 
Tha d.ss1011 all bE tqiq and d9ff 2cult  for the m~it highly 
motivated as tromu$s. 

The -one of t h i s  studg U %o asccz-tdn, in prelitxLna~=y Pam, the 
ope~stianzl c ona tmlnt  s and pot eat id. pniblem a3 s ocl iart;eil w?.%h c : ? = c ~  

prticfpatim during the m2csfm. P ~ ~ o i . - s  comi&erzd mr? m5.ssian 073- I 

Jcctive, flight prafilcs, spceemft opa1.="tIom, ~xperhctl'tta o~cr.-t;lom 
and carrXcr consideratlozl, ConclusZms md ~ m a e n b t l ~  nrcr inclndeci 
for use by technical parsnnnc31. 

There are max3y f&0r3 that CQII hi.? en influence on c x w  nperm~t5-;ioxa 
orbital or 1w dasLcns. S a c  fkrc Vcry r o a ,  md can b: csdu~ted, 

wU1c mimy are qa1.l;~ ncbwlaw and ara & P~~nctLon of m t1l~li~idl~33 C ~ M  
m e m b e r  on a spcclfir: fl3.1:h'c. K 3 q  Zn t h i s  crrtcgocry can only be ~ ~ ' L u a t c a  
at tbls t h e  by ini;uit..ion and opinio2, trith U S % l e  or no firm fncts to 
substantiate %he coitc3.wion, bkmy oz" the cqinionxted ik?ms m~i;  awzit . 
a c e d  Apono fUghi; cqcrience bzfore real answers m uvailttble. 

Therefore, tUs study wJ.11 be revisc?d a d  upgra6zd as m o ~  and 
better W o m t l a n  becorns ~ v a l l a b l ~ ! .  

Bmitc crcv coxmf&emtions mt be evaluatecl for two ca-kegorles, 
I. e , , &tra-Vcbiculm Actirri* ies iacludirg a U  sp&t~c=ff; operal;ims, 
housekce-ping , pcrs ond. Qgieac , and n;xp.2rbmnt opemtions ; Eckra-lrehlculm 
ac.i;i~ltics, including pmpmntf m~ for a t e r n d  spw.~:m.Tt znd 12qerI -  
me& ol)em"Gions, crew and cargo 'crsulsf ~ r ,  cY~cmal mafntmmcc and rz- 
pirs, and emrgency operaticms hcJ.uSUng vstrmwt rescue and mtricva&, 

The crwr reprcsentn the mst f 1 a i b l e  s y s t m  contained -In the s w @ -  
craft. It has a dcncmtrnfed capab5.Uty of rapidly W v s t t n g  to thz 
situation without severely offecthg adjacen'c systams. DmJ. or t r ip l e  
r&undwcy is f ncorporated depmdlng Upoil the nnmbcr of ~stromtxI;s 
p~cscn-b. Adnptatfa to U t c d  and res%rlce;cd operating ~ ~ ~ f l r c r n c n t s  
bas been repcai;@dry aecmplishcd d.%h sclesecd pmsmaeL in t e s t  fliglits 
for ycnrs, Eowcvere, f Ughf s have been ra mIakP~e3y sha% E m ~ b i a n  l h i t e d  
to a f e w  hours, o~ a fow *a, in the most exbrmr? ewes .  Since th.2 mfn 
OIJJ ectav~ of RAP as the m ~ ~ i ~ n  af' m a ~ a  ~ p m e  fu@t m~~cf;ic;a, 8aTC..py 

effort must be exerbcd to increase -kh2 comPox% end working condlt5ozrs of 
the  astronaut. 





The objectZva af I~Usaf on 2U./2E, as specif id by mSA, is as 
follows : 

1. cc r ;~a~c t  solflz. =%r~l~larq~ 0bsc-t i m  USIW r n d  E ~ ~ B  
experbent sen80rs- 

2, S t 0 ~  cmler-AE.4 in orbi* for auboequent r c n d e z r ~ m  and 
reuse ( nee bPlss la  213 - Xatmch CSM into reliderrrpmm orbit, 
coplanar with c-er Am f m  N3ssim 2UJ2I.2). 

*4. Observation and m e s s m t  of ~xtended d w t l m t  spme fUgli=t 
eff-s a C ~ V  mmbcmm 



~ S X ~  F L I G E T  PROFILE: g0 OPBIATXQFlS 



The mioatat deaerfsian for 211/2l2 ns dcaerZbd in C-2-2~/212-2, 
9 August 3,&, f o r m  the b-13 for .t;i~sc? cmmmts .as to -;he rc2rltlv"; 
dcairnbil lty o f  vru3a.o pasol-~lc d a o i m  profibs for FUghts 2~/212, 

Missim Dcscri~,iam - 2'12 Fir s t  hunch 

Cornml?~ts: ALI wrpcl%nats ~'ou.7.3 ha cmductcd at 200 %mi. r.3tItude 
f o r  mzpGing hj;.ghr-r t h  desired. X'c mny  be nccemzry to S{:~?XQ.-L..'GC 
LEd and Ed-f d u r i n ~  ATLl exgeflrcca'c co Lhn% m o ~ e  Lb m e  expar1 n x t  
can be c a d ~ & c d  ~ i m u l t ~ e m c l y .  This wthad 1s rs$;cd $4 for CTEW 

cmsidemt ion, 

2E-Ll24 (~Tll)-Dlt . ,  iqj e 200 ~ . m f +  circular 
2U-CSI4 ( ~ a c l c l - ~ i r .  I n j  . 220 n.mi, circ- phasing orblt 
2Ilk anduck mppinc a q e ~ i m m t  s 
2ll-T~1~msfcr, rm.dczvous and dock ~ 5 t h  2l2 UN at 200 n,mL 
Conduct c m r b r n % s  

Cmmn"vs: TMs kinch nnd orbltaf sequnncc is mtcd #2 and p~mi l t s  
r2mbu.m u E i U z ~ ~ i m  of Lhe m c d  ~ r ? h t c l ~  at both the E O  n.mi, m a  
200 n , d .  orbtts, fir'~h~rm~m, if $he LE4 mt be scscpmtrrd f ran 
t h e  CS.5 durlug the A34 cx$erhfi~t, s c ~ t i o n  t b r 3  rsrd dflsf,ms.r! casl 
be rnidmzm (5 miles or le39) FhSs f 3 rcq~drcd tn the cvcrtt t;>e E d  
muot be abandoned or tm oTbit sbolct; i a  ITq~dEda 1% shbdi! b~ rcaUzcd 
that the m c B  mri, when sc~m'aLZr*fL f ran thc CSI,  k . 8  no or32-2;;31 
a b o ~  ca;pbiUty and rcndezvcnts end c r c w  tlmsfcr mat  be o.ccc!:,- 
pushed by Lhc QQl prior to aborting thc arbl_f;, Theref ore, a m r m d  
L%4 sspmtad frcrlz the CIS is ndi a desinble cm&imratirm rad o h d d  
be avoiha. In the went this c o n f l e % i m  is ~ * c q ~ Z r ~ d ,  the In.: 
cl.ev is placed In a my high rlak si.tluatfan. 



212-Uil-1 (~~4]-~ir,tn,j. 200 n.W, cJ..rmUr 
211-C5:d (nwlr)-~ir, la. 100 x 200 n,mL 
2U-CS4 -bz%nsposo m d  dock to ~ a c k  
2 1 1 - C S I  (Rmlr,)-~cnfl~zvol~s wLth 2% 7,Fd in. 200 n , d ,  c 5 r w l m  orbit 
2U-CZY ~ m d e !  rmc?~, 
~ L ~ - C S I ~ I  CIG~IC *O 212 LE4 and transfor two (2) crcrnF~ 
2U.-CS:.S U~WIE 222-LEI 
2ll-CnE dmlc to r r ~ k  
2U-CSM (~ack)-~ranaft-:r eci E O  nat, c Z . ~ t z  
Cmduct mappi% e z p ~ ~ w n t a  
2U-CWE (Rw$)-~~*asf~r eshd rca&:mgxs uith 2l.2 Id24 
2~-m1 el-e7a (F~A}  mcr~cr mch &+a 
2 U - C 3 = I  .~;nd.OCk L V X ~  -. 

2u.-cs>: amllr to 212 m 
C m c a t s :  Tbln ceqvfncc I s  mch to5 coqUcated aria DLWES n ~ l  vn- 
nccensary rt3k a the  2-ma crew of the at 200 x,m2, r:18 -&he 131 
at 320 n.mfo TMs scqcencc Ts ~ . ~ ~ p t , a b ~ e  ~ Q X .  ersw 99fI;Y 
in t& eucn* & a LEA f 05.1- ox o?iiT;d. abort. 

2 l2 -LEv1  (A.TI:I and ~.bpphg)-~ir, inJ to E?O n . d ,  citrsxbr 
2U-CSZ.I-DIr,lnJ, E O  x 200 n.mt. pbazfw wblt 
2ll-C2rcu&wfr2c, rca6!czvws sad dwlr with 232 Bl At E O  n.mL 
Condcce aU cx-perXmmCa 
C S ~ I J ~ Y ~ :  transfer to 200 n . d a  for LE4 (.A?&!) s t o ~ w c  

1 

COCEMS 5 W s ,  rndhod PeqtlJred ur~12ccssmy orb2ML c h g c a  by the 
~ c d v e h l ~ l e .  Suggc3.G 2U CS4 &met, in;lect in to  120 aai, 

212-IJM (AT~¶)-FL~, iqj. to 200 n.&. c L r m h r  
21~-csx (RE&)-~ir, la. to x 200 n.mi, phasing 01-b~$ 
2U-CSM %maspose and dock 'to rack 
21.l-CSM f~ackl-Rcnaemous d%h 232 in EOO n o d ,  C I X Z P I ~  or;bit 
T m f e r  two ( 2 )  c1v-a by EVA frmn 2 l l  CSN to 212 LBl 
Conduct nnd mpping cxperhmts 
2 U t C S M  -deck rack doek to XE-4 

C-ats: This n&b.od xqxAre3 % m f  cr of the crew by EVA a=& 
wdccking *an the m k  by the C?4 p d o r  to dmktng MLh t h e  UZiS, 
Aeain, i. vcmS,d a 9 e 3 ~ -  that nore %%me thw is amass- w d d  be 
apeat by t h  two crctrm~l In  the I Z d  wtth sapmutian f m  %he C S X ,  
B& a destrable cmdit$ono 



C m n t a o  T l o  scqucnce prevents rapt8 recavey d the t w o  d m ~ r n s i  
in thc BI by the C3S, &.em, W.1 at 200 n,W.., CSbl at 320 n,mi,. W s  
method is nab acceNabl@ for sd&y mzisorms. 

Cmcrrt;a: TMs sequecee is &cc~pLnble for crew safety. E o w w e p  
%hc 200 n.mf, napping orbit is not d e s i r ~ b h  when l20 n,mi., is 
pmferred. This &had i s  rated #3, 

hl~;thcd IT 

PU-CF24 ( h c k r - ~ r .  fa, 1X, n.mi, c l r m h r  plinslng orbit 
2UmC3..t ( R E c ~ )  -~a~ idnc t  i:p-glng m d  wezther mpr513arts 
212-m.1 ( A ~ ) - D ~ Y ~  InJ, 200 n.mi, c?tmt?35;r arbit  
2 U - C s f - f - T m f ~ r ~  r~ndezvous and dmk Mth 2-12 EJk 200 nomi* 
Conduct JJX eqmlrnmts 

C m ~ n t s :  This scqvmce ia prcfemb frm c1-t~ cunsldemtlon aad --- 
offers  b&tex uC2XimtXm of equipment tbnn Ekthad IS: - Table I. 
TMs sequence ts rated #1 frmcrev considcmtlon, 



213-CS.1 (RPP!;)-DI~, bj. 100 x 200 n.mi, phasiw =bit 
2ll-C=¶-T~~533pm> mil d ~ k  to I X C ~  
232-L?3. (I?i::.I)-Dir, TnJ. 200 n. clr-mlar orbit 
2-U-CS: SWndcck rack 
2ll-CZ:!-i?cc B to 2?2 LIZ; and txcmsfer t w o  (2 )  crcmcn to TZh! mlcl 

coaGr?.c% F C C !  cq=r . .n  ento 
2U.-Ci'!~!-tind~~lc 232 'FrTJf 
2UrCs:.:-Ccz2 to rmlr 
2U-CFiE l?~ck)-~ra;zsfm to 326 read. orb1-h 
2U-CS11- Rnck)-Csnhzt n ~ p f  ng P- c rim=:nt;s 
222-61;"2,1- i ~,cck)-~rzimfcr =a ~ d a c ~ ~ a t ~  212 ~4 
2.E-mJi Crou--X~.~z~m:r mlr data EVA , 
2U-Csi-Uadock rnck - 
2U-CS:,:-DociS to 222 rnf 

Camcnto: TIrLs mkhod ie too  ccapliez-ked ma prem nts ra:?id I.-;:EO-JLX 
of the LG-1 crzw ky -2hc CSd, i.c,, EE.Z ni; 200 n . ~ ,  CZ4 ct 2 0  n,&, 
TutQlly mmcr3.-~abIe far eww s&&y. 

, 2.U-C3-T-Plrm fa. I20 x200 n,mi, phnatng o r M t  
23%-ir?: (A524 and lrlanpiig)-13ir. Inj. t o  E S  n , d ,  efrcvlm orb!.% 
2U-C3-.8-CLrc'tCL.~r%~e~ rendemms rind &mk wtth 212 Z E I  3% 120 rr.mi, 
Coiid~ct c x ~ e ? i m ~ ~ k s  
Cg.!-LD1 transfer to: 2C0 n,m.., C ~ P C I ? ~  orbit for Evt storag 

Cm~~.n;;s* W s  sequence reg~ir~3 V ~ Z C C ~ S ~ X " ~  o~bi'f; ebmgr?~ the -- 
CY-i in order $0 ondc?zrrm with the LTN, ;2.c9, B.3 120 x 200 n,mi, 
I Z d I  120 n.a. Tda rrr3thd I s  II?O= cmplicated than necessary, 

2U-Cm (RECXT)-DLF* InJ. to 100 x 200 n.mL phmbg orbi", 
232-Z,1 (~~TZJI)-DIF. bJ. 206 a.mL cf r W  orbit 
~U-CS~I-T-S~OS~? ma d e  to. l -a~k  
2LbCSN (~ackl-l?,cndezvar vith 232 I331 tn 200 n,nnZ. arblt 
Trmsf er two (2) crcmcn by EP21 frm E M  LO U M  
Condurk AT14 and and wC=kher c>-~hent.,s 
2U-CSTd-Undcck rack a d  dcck to 

Com~rrtsz WE nzcSbod rccpbes ZUA tmnsfcr of %he crcw f r a  mi - 
La Lii;I, en.d udocldw from m k  prlm i;a dacklng wZGh LEN, Appears 
to be wm~ceasary~ cmpUc&~cd and tfm emaumirra; if nbwk of *he 
LE4 ia Bot a dssisztbk seGumceo 



C m e n t n :  ~atm t~mcccptab~c a3.- LO e ~ ~ f i e y  and o r ~ i t d  
sc:pars~Zcm of m c d  m.1 and CS:hI, I.@,, IJM at 200 n.m%,, C&fT at 
120 n.mi, But a dca$~nbLe cmdlfirm. 

Table f: Usfs tibe 232 Ia~wch f imt  follatcd 'by 2 U  [mmza). ?:able 
fl: lists ZU hunch fZmt followcd 'lsy 22.2 (~~z~mnmed), At % U s  tab?: 
c m  s%nte that It fo prdcxable to ozcm3ish QU rmdcmav.a -~2bh u_rtlc=rm~a 
v~l?tehs b w i q  a ~acsive &lam tE?sn an m"GUrc sole. W~er~fo~,?,  %?LC 
vmfimcd 212 should b2 p&cd Sa orbit mar *a launch of the nnnnoil 2 U  
ao -I;bttt U mnamcr5ng 3s prfomcd e.na @~atmLZ~d by th? CTCV P C ~ . C ? ~  

{durfng 1 % ~  BOIKTZ~ p b e )  This 5s pr&eraBlc ~ Y m n  snfc;'i;fr m.d phy~i'o- 
loscn3. rmaons In tht the crew is o.c'kudrZy Ss12-kfa-~2ng and t ~ r n ~ n . ~ ~ ~ . ~  U 
pomrcd mnciizcrs and eaa t&e & o r t  cct30n Zn k h ~  ~ v r a f  of a coJX~~.toa. 
Mhr*xmm, the g%l& hzm %be ~ b y s Z o ~ . ~ l c ; l 3 .  aavwbngo 02 mnvxfirg t . i n b  
2m has ea@&a e m t r o l  & the p a ~ w c d  v~M@%c zlnd e m  u%iUsc his f u-cnt 
a3 w b d ,  !Kk-reforc, w h c m  the ah05ce ~ H - s t s ~  it 18 .ZCLWS prcPcjlable 



to plccd tlm wmcfld YcUcle  in a r 3 Z t  prior to tbe ?-?c.~lzh of Gbe 
vc4hTcla or 2n %I?- amrat t l a ~  rrm.cr?CE -~~bAclo  i& In o.r'si-t, -20 p-bec %E-.E! 
wqmncd vehlc l~  in n drlp3-x orb%: cn& the rmnzd vdxLcl2 to 
inlSiato a po%crctl phma to acccm~liz11 tk rencIcm~3.~. 3mtd OD SL..C:DD 
mc;;~,*lors, thn f h t  cl?~Tcc Rrm za oprutiwnl yo1n-k of ~ 2 m r ,  is 
I W m d  11 of Table TI a3 dc~eribcd below: 

r 

Esca tbl tho fam!~oinfZ niaslon pmfila, the fuJlntch3 is ST ~ s d y e l s  
af the h t c  ~ ~ ' k l c l c  mnmmrs rco_v.Lrz& 'bo t b  m~.ssiozl ~d%b&i  
rcm to qr*sZx=a% conelderatkms, 

1. A s s ~ =  velucity .t;- and -rn~c?..Jag t8 gc&med by S-CITa mi;iJ. 
s e m t i o n .  Tbia fnc1wle3 orfe!~$e%tw for  transpos Y G ~ o ~  and c!ccl:Tng. 

2. Tmmposftlon and d c z l d ~  ( B . ~ ; ~ L  with +X ax2e fa*kxmI md opprcz-~cly 
in "Uk trajcc+ow p-c, +Z &c; up) - k0 Mmtcs. 

a* Add 2 FPS f03"tmrd WdWley to W,.Im 
b. Pcrfom 3m0 pT-Zch mnemer. 
c r  ROW. - 63'. 
d . Sv3traCZ 2 FE3 'f v&ccZQro 
e. For f l d  doclkLng, assume J5 winlrmn pulae e y c k n  of each 

BCs C O ~ % ? O ~  m E S ,  

f . Rabtc mtca t~cMc3.e lbO p~slctt +X &e f ommrd). 
g* J ~ t t i s m  S-TPB m* S-iVB RCS, 

3 M n g  t h ~  rncls eqe,.imtt.rrf;n gmktanal p'hnse of the mlszfon at l20 
n.a., tM foUowfng mnmprpcrs axe perPormd on a -,- &.5.?,7r - bzs1a: 

a* ali-5 once pm dqy .  (X asds mchxg~c l ,  +Z c . - a  to 
+30a above horlem, mhtaitn ftne E&@ atabi2T"y 20 n b ~ t e s ) ,  



e. h ~ z - 3  +kc st2l-t 03 ~ I l d  s'cql~iq"; af a*. bar3:w.c mn.?.?it-::ro per 
b y .  A a c ~ r 3  t 9 0  Spay or pS:t;ch t ~ a ? J . g m c n ~  f ~ m  norm02. fl.Tyh-2 
aim& to t h ~  bw3zcu~  ai.1.2it~vlc V k k h  o~3c~1-k~ %kc Y-Z p123c 
+ot.& tbc -. (+20~). EsBr.311~11 a YOU ~ a % c  ~ 3 "  2. to ~. . ,T~LTQ-  
X~?iom WP bcar-cbcx-t +&e 2: cxfr,. - ' lsm~s ti152 ilng mcrk ozc-;r roll 

9. On o cbixy basis, the f 014.0- mnmmcm a m  reqwlred. (Seam zs i%un 3) . 
10. IS the m / m 4  is umaoek&i for -rimat purposes: 

a, Fught 2U all be tho tc rgct  vehicle for aubmq~mt clbw.l5-nza 
&stme f fnz made stabfJA.fy In nomal f'UC;h"c aYiiJ~ub for 20 . , 

ndmtes For each daHn& 



h, FU&t 213. wf-U ~-kcStLrn P.~z,P on FU2h-t 232, ioeo# n e ' a % n  R 
postkfim abo~rk 22/2 pi32 bclov avd kri.tMn 1 -to 3 ei.Im a.t. 
( C Q & ~ F . C  zrq.u.J.rc-c~%s of itern 9 v h i b  s%i;z~irnl::~pbgb FDY 
wch undoc2dnz, an%trr,c.I; 2 Fg3 mil Bbm dJ-wt t c  xhir?ve 
station posttioa. 

Assume vcZoci5y f r M w  ani? ~znr-twcr- is pmfwced b-Jt S-3-33 r nCil 
sepazztilon, Tds hcI3~itt,3 o r i a t  atim for tmposPtZc2 mcl r2o?ldng, 

T3 -t& &4 rcmdm d m l ~ d  the re  w3.U h no mmmrZn~ rcquZrmr:nts 
(the. CS4 of FUght 2 l l  w i l l  &a prmlde xmnewxcrlng for  CYG an3.cxdb~) ,, 

a, Asswe m e  Wly Dm allmat (see 3a). 
b, . I I ISS~C one Wly my;l.~l;ction%I sight- (see 9). 
c ,  !mere wW1 be uo kazbcetre rcwmat. 
d. For rcdoeldng the LEd w3J.l bc the active Vehicle. 



Tbls mtserion p m %  oc-vcml apt2rrtXX mfaalcn mica. A rccmcniled 
prdil~ -been @ v a  in pamgraphli, b s i c  ~ s o i a a  m r a v c r s  m 3JZ 
aim5.La;r to Apo3J.o rm-dmmta znd wll3 cnrknll. no new Lra:'Ang c?~. c qVipmcnt 
r&oians, W s  is un a3.4 ;mto MI? miaaZcn mad fha mlssian m Itlcsc~%bcd, 
Kin carrrplemni; the ~ ~ ~ l o ~ - b  of a 2  IxmPe A ~ a u a  nlanfon, TZc possible 
sqxxmtion af the for &en&d prirloilf~ of c*xpel=Zrncnf opemtioxl3 fs 
undestrdble W W L  ba diseusscd la.ir;;r Z n  thts repmk, 





Frlor to lIina;20zl 211/2l2 o33Sysia, tho f u l l o ~  m n u ~ 2 -  mrz 
md.e: 

a. A C S ~ / R ~ C ~  (2U) in a 320 n o d  * c l rcu lar  orbit for a t & n l  of 
x! 

b, The lSZh d q  B R ~  Vzth %kc C3,I Omnzfcml~ to a 200 n,&. orbit 
. and mnat3;rvauslng a d  dcrllldm~ Mth tizc e-rr . f 2 ~ ) .  

c ,  The c&cr (212) 1njcrrl.cd c3Lr~ri~l.y t n t o  n 200 n-nt, cirmlrtr?r 
orbit nf=?z~ the h ~ n ~ k t - w  Of 2U. - 

d, 'Phc e w e r  sptsnds 23 dny~ fa. a 2.00 naL. orbit. 

f. S i x  m?nhmxo of' rx2,cA%cntaf, t b c !  ava2la;bb on the PLrA d ~ y  of 
tllc 2~1/212 7nAssion* 

g. Eight haurs/day/mnn cum n v a i h b b  far c q e r h m P . s  (24 mmheu-x per 
-1 0 

h, The anc mtrmm~t in tae CS4 dml.ng CS37-e~rrfc~ ecpwcli;iafi, MU. 
not  h m c - t c d  ef;~  pcx4kmn ~ . x p m J ~ r l t ~ ~  

Tino prmz- nssumptlum inMwc::te- tI3e.t tbnm a f~o  29!. :3?~km:,r3 ~ C O  
for m m . z t  time Elurlng FU&L 25Lt (1 ovr orble) md. 208 ut;~l!?csti-s ~-mJ..lnbLe 
f o r  c-cr ( b p ~ c d  on 2 mra) c;...h:~ka%3,ca1. m-ds t&m2.s: 502 z:,:db.:-t;*a, 

.A thorou* maly3fs of cnnade-Ze C:mmb:.nts a ~-:'y~~l.r@ra~& 
for 859 mmhsl:zira, lncl't~drtng such c-qrz-Saertt-r~"Gc-d t n s b  as am{&, 
s w c c r a P ~  a"r,if II& holds, u m t o r & ~  a d  nc%-klng vp cqv lpmt ,  Ti52 pmpam- 
fion, c t c ,  1% I s  o W m w  that dl t1?.zcc c - q a r t a ~ k o  c~anu"; bc q ~ a - i c d  for 
%he desfrzd ?* bucamc of t he  2rficft or avathble tim (859 d r a P ~ a 3  
~ e r i m h n t  t ime  h u e  $02 ava2QEEblc c c r n m r - n t  tb,3 -357 rn~nllmws), 

dom 



~ ~ ~ s m t t c b  os %bra=? w n  are  nvatl~ble far m IKG-rtr o:? 880 r;3m.~nt1%co 
on e q , ~  given & E  (. or fU&t 2Ll ), %he& cpp~am -30 5c no mx57?.c2 ?ro"olem 
in pwfomlng ~ a y ' o f  tlz:! e - rp~~i r rc~ t :~  rewring t h c z  ~ c n .  Tkc  :~:?xy P L W & ~ -  d 

nan"ts for t h - z ~  C Y C I ~ ~  on t h e  W C ~ ~  ~-6-bh end 27th ~!?YS of -&!!c d 9 ~ 2 0 n  
sl?axply curi;aP1 add. i m X  ~ ~ ~ + n ! s - c t a $ i o z  on + ~ O G C  &JJB -, rmi5hinz  
tfr.2 U o c a t L o n  oik thcsc t k c  dn~9 Tor %hc 3?~~2ir ! f~g  CTi>V n=r31bC-rs 13 m 
follows. Two nr-n avzLLablz f o ~  e =Y&j~n of 520 E D ~ T G U ~ ; ; ~ ~ ~  

Curiw cnmicr o y m ~ t 2 m  wbze only two trm me cva::,lo.ble TOT 
cxpmimcntu , tt is cs'X;irxi;ecl thct %!~sm? *JU be 9 4  r c ~ i u t n i ~ s  p,vn,'Ll~.ble 
for two m:a and 200 minutes trVallJ.~b?-~ f o ~  one mn, TJi c m  b? aa?n L t - l ~ ~ : ~  
tkz 1.3911 ~ - t n u - z ~ ,  anfly (3-5th - 2 y ~ h  COY) requt~~rn8sba f o r  -:t;o ac,a, 
cmno% be net. i-10-wa-er, @he dai ly r z ~ w l r c m d ~ a  of one zan f ol" 903 PEL- 
day (15th - 27th *) cam& be sat1PsfLcr1, 

It a h m u  be uut that cmrLmcnto PdOU, M022 and KO~I~! .  have 
no In - f l igh t  r-e~cnta. and 1007 were ccanbimlil for m m c s  of 

time stndy, E.?Ol2 t,m cmbLncd, 5n +-, vtth 34017. KO19 is a l a o  
co~binca with %TOE, The EYA reqclrasrkn of SO05 end SO06 ~ r c  ~crbfaed. 
DJA requl-ata f o r  SO&, SOIL ,018~ SOI.9, 6020, S052, 5053, 8051c, md 
~056 ucre e o  canibfned. 

A taka9 of 16 EPAPs, reqnlr3ng 97.2 mmhm rjere ~-.escn%ly rcqnimB, 
w e ~ m t  SO18 t a k a  54 of the m a o u r s  for EVAqs related "Uo mtcrc::teoroid 
collestlons . these EVA haws includ2 @hz pm and p c s t - X ~ ~ ? ~  zc:.i;r;ttc.? 
as -ell os the =tun1 EVA ttm; Ths 1ca;est pzz-105 of ZL9 o u t ~ $ d c  tire 
s p e c r a f t  is threc hours. 



Zqcrtrznlto PO05 ma 8306 t~c bo JZom on FUm 2:. a d  ~f lL?  
raqu4.m er 150 1nTn1tl;c EVA ~%b. c r i  ~~tmz1xi; ~p~r,dS.ng 30 F + ~ ~ u ' ~ c s  T;L? ;side 
%he cZcaf% coUcc/iin~ f l 3 n  cmqJs-kars f rta tho zcc1cs 232 s a&LvFty f -a  
it ncceaaagr to cwry m c  PLSS Tar %ha ~rmkrn and 02.2 PLSS for Bha , 

otocrlby b tile cvmt L3 3s nczceacq foam h33p t o  ~"I?~cP? 'ckx j>VA I~T.~::S=* 
T b ~ c  PEI ~ 6 r 1 ~  60dbt e'uc C / ~ I  CnIl '~10 ma?&'f;, xt 'Rc?y  b2 :lEEe3- 

to prmldc thc  stmcTq an 727535 JiceL, hm32Ca 1nt0 -bFg c/X X a S p  
low cn- to a;Uow reccE9 0przhu2m-o hothe?  dc~lfi.~al?le nnrcc~h f 8 
to do thc bmic k2A by m2ws or v.mbUJe~2, For l?V!t. e:<arsZoz ?a the 
c m f  sr, At i s  asawed ~ W G  *%TO PIES ls 1dU bo avai3abIe cnd t h ' c  * h ? m  
car;-ler wTU bWe ~WfieZwt r@su-p3y cctmo&i"c2as, 

The final EVA r.rhcsch d.3 the r E l 4  crp-~!~ psckn.ge3 a , ~  $0 5e 
retrieved ( 27th d o a i m  h y )  should. not Br: w.&r taka uzrkf  1 ?.,he CS?..I 

=In &ditf & fm-kor w%t& hzs a scxl  o w  m a c e  on -3-2 a c u o q : u 3 h z ~ ~ t  
of cxpc~-kmbn f s the nl@"c and byk-  experixmrb opera%Zng r+yuii-men-h 
m e  ~erfimrks abme, mwk& vZ;h ''.X1' can ba done fn rhy3Ughk onl;y; *ope 
-k,- 8 Ivx.,x-tf cw b w ~ P o ~ z B  k w  the xZ@%LW, 

A glace at the E S ~ ~ S & E ~  m2soioxa t j m ~ f . n c  go m~zn,x~n~t':ozl 
aWaW&tc& of e;EercEse t a p *  kmmch as M O E  reqaes excr~fsb& m t k  
c r p x z t e ~ ~  t3ese aUwtx&ad. 90 ~ a m t w k c s  cm2d be utf Ueed %OF pexConmc@ 
nP mP;tmnP; i4Ol2. Korearcr, a& 1~ .I;- rcqulmd for 14Ul.2 1s 60 ' 

n;?dnutcs p e  If the  ergm&cr cpn be let in an wsaih1& gmWion, 
tMs would save m & d l t Z d  how of %ineI 



A "typltca3" tlqy of EFitssim 2J.l tras tirnekLazsd 2n t c ~ n g  of ~ x p s 3 -  
mental QPQ~VZLW mII f ran th10 L t m - ~ ~ h a  8bo f ollowtag e mclt70Z ons ma 
r ~ c o i m ~ f l ~ t l o  wzm ~voSrreQ: 

2. 1lstr~ul.u"~8 must give p o ~ ~ o n s  of . t~ lo i r  slzcg, na.gs, p21.3m1 
w@ac? ma 3-mch how3 I n  oNzr to echclc'hile %ha e>zs~jmer::c. 

5.  BE-Q of L h  F E . ~  drmm?. on cmhw~n Pa tI.m'.', it KLLX b? DCCCCPWT 
"to cc t  up am?:*attrs fox* c2~ml~=:ar;: "Xn pad do ;q.~.-t; o:r 'i,'i?~:.:t cx~c::L- 

' m a t ;  while tM3 a?p=tm 1s st1U. act w.gj it 113 l l ! !CCXi3OiT  
to sek ~p a~a*c..I;us f OL' c:qi?rJtmcnt "P" oad %[;hzn pc,*om s m ~  or 
~ b l t ' C 5 Q ~ l ~ ~ ~ k c  A C W ~ &  of' SEECc p r o b y !  P C C . ~  t ( j 0  736 
~mdc$~dwn in C O Z U ~ C ~ G % O U  trYh 'tkc cw].-t; t f m e l b ~ s .  (in other 
words, nwdhble  cmtt time alone docn not give vs a rezUai;ir: 
pic-I;~u"c aS rack c m  be o ~ l ; i ~ U y  wcmpIiaL:.c4 wiJi.Un $he ~ / T 3 a )  

ydZ.ne af ~ i m l n ' c f ~ l ~ ,  ca-ccdt be Q V C X P - D % ~ ~ ~ G ~ ~ ~  

6. 2 h m  eke mtaston-msim~a C~Twbmte can bc ~crfarncd. dvrhrl; . 
PUght 2 U  t~Ltkin thc ~Uoca-&cfi Mmc, the ~ / l d  wi l l  bo a ' ~ ~ c y  mfl 
cro~,tl& labora%ogro The et$d.t.i;ion of a to omc! or the 
c@mimni;al i?.pg33*~t'113 would ~ Z ~ i c m t 3 y  xe1:Lcv~ LMB c C~RSES'Z~  on 
problm wfd1r3 savTng a eizcablc mma-b d t83nc. The hcZ~:sZon aS 
EL RCX on FUmt 2U t m l d  UOW thz c:@e~brrtal. a , p ~ z t z t ~ z  -50 b~ 
Inf%iaJ.J~ s& .up an3 a c n  2 . s ~  $3 arz mseaB2~il p o s i t i m .  If 
~ r f n e x &  ngpamtu~ f o r  Eo, l f~~h-,  bXOQp, 14012, 2.S018 0312 NG20 
couU r~nwf tl a a d l ~ d ,  the astranaas ~ m l d  faze a more rzeXstic 
t b c  ache-. 



7. Xt I n  fn-bc~cst%w %o Eatc t&& once %hc QpPcal mJ.asLm tFTd&e 
CfVCi~'b9 TKlS caJQ?.@ f 0I' P l l [ ; h b  2u-, thW2 TRFC E l  I l I f ~ ~ ~  of 

oi% ha~~x3 fa' '2113 eh-?,:.;:r3 CIT!:X~S pBS Ccy 03. a@ S ~ ~ c U ~ f i , d l = , a i  b m k o  
(o* me P ~ Q Z )  5 ~ 9  E?ZSSI~L;B ' bhat  cqwimnt~rs  s h r n ~ ~  
look C~OSC*  .G$ f 112 ~ ; ~ 5 * f ? J ! ~ Z b 0  to i ! @ b ~ a r ; t j  WYS h ~ M c h  
*dxx f l~n  could bc oo?hcbcd Iry ona paam, mthcr "c on a 
pdr ( a u b j c c t - ~ m i i n z n t e ~ ]  btzaria. 

w~atl,ed apxhzn-b opeln-1;lono Sn-kcs for IH~s2m 2 ~ 1 2 ~  c m  bz P a d  
in Table I. a!& f o u o a  camarts -ply t o  %ha indLviduaJ cmerim2il'I;e 
whtch pmomt problam: 

3. 11020 - ReqtUtrmts f OT L M s  30 daute W e x 3 x z ~ t  hc?eev,d.c~ ita 
e x m t ~ o n  t ~ ~ . ~ . e c  px &r on m t r m ~ ~ k s ,  1% 2s ) : - Z C C ~ : Z ~ E ~  - : k ~ ~ t  
i-t 'be perZoim-d cnly 0-ICE p m  &yo 0L;hc)svds~~ :It Lnqosea scriaaa 
sch&aLhg problems, 

4. 8018 - At this * b e ,  this requtrcs O;IO 135 ~ i ~ f i -  ,aor ~ z y  
for the arle&c~tTan of m3tcrar'ieosfBc d.&ce~or p 3 a - t ~  for a % o % a  
of twm *s. Be-a.a .r;hzk: 

c. D&c&m- ph%s ke posTtionea EO tW% v P s ~ Z  I n s p c ~ P ~ n  con 
bc! mfie fmm ?&thin the ZR-1, '&a pusaZb3y emnatZng %k 
aced for 3 2  Ps,  

7, 8056 - CSMs aqw2mcnt  rcq~firea 320 haws d PUght 2E ~ m c ,  
~ C J -  S ~ E C E C Y & ~  onspca~a~:lon, Qn a l2 d ~ j ?  j'Zfg2.Gl this m ~ ~ ~ i ? s  
tcn h m s  a &y a m  %o bc &m&cd to th5rs m c  e ? ~ c z a c ~ t ,  Recom~ad 
e h t  .E;b ~~t be s e d m ' i s l ~  c,~d.yzcd to d e * i ; e m h ~  if z$ i s  
vo&h this mch Rcdutec eqerhat  by a% lm.~.t; 755. 
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' In-Flight I%onoeardiogrem 
~$*dasag8 Body Plulds  
h~aleium lalmce Study 
~n-Flight  Sleep AmaZgsia 
mmm M o u t h  Function 

- C~togm5e Study 
EKerciae Ergometer 
Thoraoic Blood Flow 
Vector h r d i o g m m  . . 
HebbaUc Rate Pieasurenent 

- Pulmoaa~y FSrac t ion 
Red Blood C e l l  Survival 
Hicmbielagical Asmy 
Anti4 EZaatic Gam& 
I n - ~ l i g h t  Naphelome ter 
Space Sufta + fAlnar m. Ehdwara 

8 Syno?tic TerraFn Photogra~hy 
mopt ie  Weather Photogmphy 
Tsapped Particles & & v e t  y 
X-ky Astronoarg 
Hicrrrmetaarite Collection 
W Stellar ABtroaomy 
UU X - w  Solar Photography 

'Xpollo Telescope Mount 
b?hite Ught  Coronagra?b 

Resolution Photography of 
Solar Atmoephere 

~ L b y  Taltucope (214/213/2l6) 
~ltraviolct Spectrometer 
fntens i ty  of S o h r  Fhraa 
~~ectrohel iogmphy in the EW 
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For e q c m n t s  3036 and, SOl8, m33, "th f & o a ~  q~%pncnb w a d  
be t m n o f r e d  into the carrier (~l58ht  812): 

rmR (2) 
W A  

1. 
*c r;r, 

I21 1 
FTSS (2) and sp=rrca 

( 14 1 
5 334cd on 

(1) and spa-en 
ABiY Bucl S u p p o ~  

1 

i 1.4--Dq Mssicn 
20' Tetheru (2) 
WA V i n m s  (2) 

*3loclt IZ Pmssure w e 9  (2) 
*Portable =glrb 

1 
1 

*I9 a d d l - h i d  CkG1a ~511 be n e d d  .t;o bo camicd h t o  o-lb&t by 
the ewer. (2) Blcck I1 ~ukZs a b o  to be cGPrled by tarsier, 

It shou3.a be naked tht a h a h o l d  s y s t a  nust be developed for 
crcrmsa stability at tho worlr LwatZolra. ~ .Z~FE-CVC~,  if m is ncC usccl, 
a handhold s y a t a  wf31. here t o  be deve1aped for crc3umm %rmfer. 





Tlhe cclmtion of a caries: haacra so le ly  on ercw c o n ~ f d c ;  l a  
M ex;;rcm% dArf Awl$ twk.  Fa? ~ ~ 1 ~ 3 ,  the abjtuky to md.n%dn on 
a t ~ t e c m  fo r  a p r i d  of ttro wcolr;~ fq $he Qm.nl h w  bccn dci~:mnL7!3tr!d in 
a 3 m 3 ~  flight by M&ly m o t l v ~ % ~ a  m%~onauta. Ta -2Ms p~- i ; ?c~~~Tzr  CFSC, 

the a c c q U o h ~ n t  T Y T  a c W . c r q p  cf a ; : i w i  f m:; m-i;322 t h - a  F~ 

r~ukias O C ~ C C L  The Lrcnd I;of&y is -t;u 2ncrexe th? ~ . T O ~ Z F X O ~ ~ ~  cz rZ tht: 
mlsoion duration acveml f o l d  In a sp3ec~mf-t; *-bnl; is ac7rcrJ3r z-:rfi.~ic.l;od 
aad U d t c d  for a 11,-m dnsion,  13s m3t ~cccpt Cbc ~ t . . ~ U t o  %Is 
Gcaini ,  ma t h e  fni%iol three rn Apollo mlnsiano m mTj3lr~m s't;md3zd3 f o ~  
cw h a b ~ t ~ b i l i w  ma ma?;; to t h ~ 3 ~  8 % a ~ ( b ~ d " ~  
the hW dssi-. 

&Pimnmmtal pzm.;ca.a arc rink a comfd~rakiozl Po>.- e ~ x ~ % r ~  -L~zanof'f 
s-kudles in tbnt %k~? cabw atmosphc~c? -- bc mzin2atned c;i; 5 -+ ,Z p 32 

DO-, 3% ~ 3 %  rtrr3r~cz~y rjrd prior $0 m ~ .  empss, 1064 aTgcn; 5:c1zt-~ve 
k i m l d i ~  from IrO to 7@, cabin teapcrnttxe 75 + 5%' =ad nab1.n awLda ndc 
to exceed 5 mi31;Umtera of nmeq for no- Geration rind 7,6 mm Eg 

mBY3lmrm. 

Crew Comfort 
3 

me UTd and mbI r ~ x p s c s i t s  a tui;Eil. ~ ~ C S S U I - ~ Z E ~  ~ 0 9 ~ ~ 2  of 250 P:'.~ rdti;b 
n vorldng o p e  af 122 ft3 l o r  $NO rm. t!a-Le dlaposnl ~ n d  e(;omgn, f ocd 
and J ~ W T ~  fZCilkkic~ WE e h ! X l  ma C I Z C ~  fop 8 24-~GW KI.DS~OJ :~t'Zh a 
~ S Q I * J C  of 2b b m ,  Uormj, c r m r  o~f:rq2Lun mqui~cs  su-2;cd c~;zogr.u'k-a 
that m;~'or  IC~Z;Y ndt SC prn3~nrLzcd. P c ? ? ~  coEc:.t;bon w.<:h ktm ~t?Yk:3 eiPcmca 
in Ghc Gi3Z wculd bz very &iff ieu_t.i;. The Rm4 on tbq dchz:.* hmd ,  s;LnLla 
356 Pb3 or pw3sstmizcd vo31we wL%h s cy&t;e mate faciX+;f ea , off cx s noTQ 
prLvacy for wade c o l l ~ ~ i o n ,  The agpor;;mfty eo brczk the r o u t h a  e m  
be talcen a d v m t ~ e  of by u t i l l z i ~ ~ ~  .&be ~ncV~nt?a$s and ?;PG~.:B ~saccZ;3'r;cfi 

'tath the food atartage and prcpm%tion m c m .  Zn acia.tTon, Chc nccclrrs".Ly 
t'ar the  z s t r ~ n a ~ s  wlTe m-ouna w?:Zhin %he LEI Sa vczy Um"L"e2gb %he 
& ~ ~ 3 .  o~e~-t2ola oC t b  veMcb fs accorqlfahcd from the crzw sB~t ions ,  
2he RE31 c a U  be &mimed to p c W ~  mora ~ O Y Q T ~ ~  of thc craw b%ich Es 
ccr tah ly  desirnbb oa M s s l t ~  of 24 horn= or l w e r r  

The eb2Uty to r e m e  tha P ~ B S W I I !  suit for ~ M r t ~ l c ~ v t  o jp .~at Im 
mid lor =sozdL wgienc, i n  M&3y d.ca$r~tbXe f o r  a l l  Apollo !a~pUc~510arrns 
f U m a ,  - m d p l r ~ i - m a  spme far  & B Q I ~  ~kmsf'ilg shrn1.d br: p~o*ridot? 
fox daily wc,  The Dl c m  be m 5 A f L c d  to p~mv%ae t h b  c~gcbilS=;;y. fop 
a tr.ro-m cmw. fiessure suit op~ra'c,iona, inch- Nd, kq2.l r:@Cre 
smi.e s t o m e r  aad ~biI3.w for crew to t m ~ c l i ,  cXcm, anil dry each 3 ~ 3 2  



prior to s t o w e  md ma. J-l% ata.ttc:d osr!rdMon wtZa z c p A ~ 2  b&a c:rc~r 
D E T ~ O ~ ~  hue b~ in g;.castaScc on5ts so thyti the &~ssfng and dcmins of O& 
outt, mnovnZ SLQd dzytnp;, vSU probably 2*139113..a*a the- utf33.za$-loa d sU. 
amilnbla f me pres3wf.zc8 ap.Ce. 1% &her %ash, @ ~ ~ c ~ ~ J T . E z ~ % s ,  OF gra- 
ccdurzs n o k 3 3 y  trin b3 mcompliahr!d mi;il Cba s u f t ~  m~ akoma9 

I n t  c m a l  mng-nts , inc 11hdIr-g pra3~~rbcrmccs or ~:hai-p CQQS must 
be e o n t i b X s  Kith 4;b mrjva-emb~i ancl mot?.om rcq-airrd fa.- trro x ~ r o a a w s  
to a d e q w t d y  mcom~Uoh oil o~em3ioaa ~..ttquL~d wfeh tk: srdes, 

PSodlflcatiw w e  A"e@rer3 for mPca?.ons thzt rcqui~rc;. sepwni;toz of 
the LITL>: fmia the Co=nd E-JoCnIe for* p z i o &  Tn excesa of 2!; h ~ z ~ s .  A 
scvtn b y  rcaansd LG1 s c ~ ~ m t e d  f r o m  'chn C m a d  1vZodd.a w:.t3 a cue-rr 3 
C ~ W ,  r~quim3 Teczl coUccttoa and s k a ~ t g e ,  lid-ne cot lent ion e?nd &ones/ 
dump. I 3  is r m m x l d ~ d  t lmt e:tisi;kng f a d  storuge and lmp~~acL,X~a be 
m l m ~ e d  to tnekde  a ~rcpma3ion axz. P a ~ m n l  bygiwc f ~ 1 ' Z 3 - ~ - k T c ~  
s h d d  bc m o u f  led t o  i~clncle p ~ o T i n 2 r n  %or b d y  sad ilc~ttal clswitng 
and shaving. S U r t s Z ~ ~ v e  oh&& be nox*am3. opz~zCing maae?. C b ~ z  of 
clothing Q V C S ~  &her d w ,  or three c h g e a  for t he  omen &y m2eciu~ 
are mtnlmd. reqp3rcra?bcs, 

The IJ34 hns no prov%%rm for skep1n3 0th:~' -?,tan nc:?ptag cn st2%Lom 
during tb n o d  24 haw mission. Ii%cn amy f ~ n r n  tL?z C~xrwzzd XWIL*~.~ 
& u r l ~  ar. basic Apollo misskon, %be c,mw 53 C:L'.ZSCPI;C& to n m i n  fxIF!.:? 
&Pve f OP ehz 24 b . ~  ~ w 1 0 d ~  ZWYM:VCY~ on a S Z V ~  kIy I J I S C T ~  vJJi:h 
the mist ing CLTH s%~.-~f oa rc3t1~ain'G:: nnpDing oa at.z,%im~r cam..cb 'oc G- 
pccted to s u t i c s  f o p  s&eplmg farLBi"i;2cs. Pruv5sias fnr ~xin+;;::ax~~ntcd 
alcep f o r  a minim d s ~ v m  haws fo r  ekah crctw m m ' u ~ r  rcv,la.i; bz pefr.i.i3.~Ei. 

Shllnrly, t h i s  fe3tult'~ m.tnt b-:? 1~3aIncd k 2$3 e:;Ca"l;f m~ f o m  tn .Zky 
RCM, or mxttzb3Cc faeiUtica providcfl, 

The C d  1-9odd.e nomaUy provZdc~ thc mbxlmm eretr C&O~% i*cqpk-@- 
mmts itnclud3~ a "gdUeyn for  food mematf on, ma o e ~ ~ a t c a  wwte col- 
3.mexm ma u t o n g c  rzciUties. It t r ~ d d  appear at t = ~  tm t h e  'the R Q ~  
e d d  hme at Least %he s m  capabalLty %he a. In f 1 ~ 2 ,  &pcndbg ugon 
SUhc micszm, the awhble  P a c i U t b e o  couJa bc exrpmdcd %o prwidc aC=i;Ional 
crew c&or&, 

1 % ~  s~pzrati011 d the c:-rperimcm-b C ~ ~ d e r ,  A. el, et$hsr t h ~  L E I  xta lf2i.I 
or tb RCTf ma AD1 frm the C-d Idcdnlc, rcprz~en-i;~ an m t ~ ~ x e l y  hZ~h 
rfsk sttuakim fn f hat the abtlity to &orb Pran or5it i e  delq~cd un-ktl thc 
c r e w  ID abomd %ha Caamnd Module. 



Th9 fib23;tbj to emcao ff~m the X i  ";hSmgh thz b%tches a %he meat %wo 
EL% condurrS;- c ~ a r f r z t e ,  is i?Gf icWt m d  %rying :m&-:r nomrl em- 
ditioc3.  ~ 5 ~ 2 3 ~  cgx-cas of 'tvo sur t rm~t t tn  m a  trcncrc;: by Ff~t to the 
Ca~::rrzna ModuLc, mryr k preTcrrd to r~il!?F;zwmc~Z~: znd dcclring, p1-0vi&hg 
thr C.1 is kto=irfi~ byo 'j;hc R3.i. c~~1-7.ppcd 15th the ~ £ f l & z ,  a3j?:2zs %Q 
off fir m c m b r  C G ~ C S S  t k w  - ~ ~ Z G ~ L $ I  t h e  t1'3[!11~1 nyztoz on %bm? FFJ4::l, 5h0 
a2rlock can c l c c ~ ~ ~ ~ o  05l.y 033 zsernaz-~% at a r im?;  lm-:~~cr, *lbo 01)- 
&lacmiens arc consiCtl~-ably l?rger nad mar,? accomodztin,g to ~r:.U;ed 
astrmant. J~EECI-ICY e-cts a h a d  'f>c W c k a  and ICSS k ~ t r r e ~  to %be 
mtr-ut . 

Similarly, t he  chiltty to prcwldc a3sistme to 3. di~i;r*c~s,?fi c z t r m u Z  
during I X A  or crw t m Z e r  appears "20 bc ccsiez. end qulckc~ frcrsl the 
RCN a2rlock a prdermcc to the X6 htchcs. 

RctrievaX of the disabled e s t r a n w b  thTcm& the a.lrIcclr p~olcb3y ccn 
bo accmpUsh,~d KZth 3.a~ diff t c a l e j  and exgenature of znzrw e k  -2,hroll$1 
t b  k t c h  t b ~  LEI & I ~ W ~ V C ~ *  

On the ba330 of the -L!2.1 caSi,nrraicion f o r  tha nomzl  2b  ha^ n-cs.lm, 
nn& tho  abilfty to incorporntc ads-kiwd crow hc3i"Gcb~.lii;y, cador$, an2 
snfc";y required f o r  a acvm d f ~  ntssion, a r m l s a d  LZl e m  hc ecni.pzcd $0 

eccmplish thc mLssZon. On t h ~  o % k r  hxd, t k  f cct~r:wn &-*:i"Sg c;:cfJ~bJ-c 
in thz Camand Modale, modified m a  w p s W  fn the EQ4, co~~?bin.$- ~12th $he 
nddltion aP M 131rloCk, ce~%alri!y pxbov2d= a sefer, more hnbZtzbiUBy and 
eomfortab1~ cmfIgura.2ion for a t w o - m m  crew on a  OW^ d q , ~  m t 3 3 t m r  





TBc nnnlyslo at' mfssion ob;lc-*ivco, spzcccrzff q?zrations, csrperi- 
mnt crmoPdzm"ciOm3, and czrrzm coiQw1.lrCm for Ifitrslcn 2x4212, 3.8 
pxusenbcd as rck?cd to cretr colwidcratlono ma mrcx"sibilu, 

~ h &  Marion can bs pceornd v*tb tk CEI/RQ.I/~~TI,I or udth t ~ u  CZX/ 
LEI/AT:~ eonfim.ra-t im. A l l  cqzi-ltrrm;~ as p~'f!st.n"Gly G e l  Snc.8 c~rci0-Z bc 
a:cmpUske8 kitMn thc a s s f o n  Eb%rG?v~r, bf ~ x p ? ~ E n ? r n $  azzmklng 
f ~3 rcr)eztrbf.l--ty wc rcfIncs5d Zm +he &~=~cly long ~ a r l m w b s ,  
t h e  &osi.oa c d d  prcducc valuab3.c ac5enkifZc bfo:%z%ion an c:Qcri- 
ncnts. Qmm'GiCy of w p z r ~ ~ t ' G a 7 ,  dath wmld brr rcCudocd no +xp:nzc -20 
quazrty. 

The ~ n d , y o i n  of eqeflmn-t opzrs$f 0113 Bas bcca g?rfo?.'j?l..;d Incte,"~~dcnt 
Qf cmfET3. A3 S C C ~ ~ G ,  C O ~ ~ C ~ . C T E ~ ~ ~ C  Cmt7 t-:! PfS EECC:OGZV f~1' 3ZZ;?=a- 
t ian,  s e t  u3># mil G'L;OTF~C & exgCa"x-zZ~: 2 h ~ b  mmt be rc~eate8 dvrlng 
fU&t. b this ~ 3 ~ % ,  t-qy additiaad. f r ~ c  sp3co ROT c:rgwlmmi;ation CO~L 
moult: in a m o m  cfficf cdt crow q c m t i o a .  ThL3 fac";or c=m bzcac  vmj 
imporbcat 2n a two o p c ~ t v b l a u  1 n %b~? ZE,f or tIzc RC?-l. 

Cmler cagwLson3 of the LT4 md ,RQl L~dCcate a mom rworcb3.e mfi 
deoirabh configuration Tor cmw cmforh a d  habiteBiP:Ly e m  bc obtain& 
wtth t b  RCl3. 

Sepmtion of %b a4 from t h o  ~ ~ r b e a t  c a ~ f c r  Tor s n c n  &?.y3 

cxy2rtmmt c n r r f c r  6-"G sa39ow tmnzf CF a3 &?lc'e<r. po33ible -Lo "the 
C o m m a  Mcdu3.c bcforc rC?lgn$~J prosc8ws c m  be inl-i;f ctzd, 

P r e m r y  d u ~ t l o n  of the e-dents ilm not iniUca*e my 
cerium op~-kiorml  or emlnrns ~ C ~ F ~ ~ E W G  s b ~ j o n d  thz  :!an& point in^, 
tsocldng cmd EIA r c w c d  for the ii>0X30 program. Simx'atcd crew 
op:rctiorw cg cach c ~ 3 z ~ m a - t  mil cclciltcd spzcccrWt qer=-Xiorn wtll be 
requtx~d t o  &xmmt~-ztc a d  c m m  CTCW C ~ C ~ C C C ~ ~  

r A 

I I .  Tnc mission can bo aceap.Uskc8, h e  at bcnt bc +yying sad 
zrridt ~ O Y  the el-v 9n tha  R C . Z / E ~ % ~ / A ~ ~ ~ ~ W L  coz?f:~m.einn. T ~ E  E:'JI/."J;'~? 
wcsmts  a m o r e  d9fficult living qtf~?~$r2* for tr,m mcn mar a ccfrcn 3a:r p2rf 03 
a d  is l ieZWtaly a sacma c b f  ce, B~ghIy labcSva-bcit ='c:rmav:Zo "rmy" - A  b~ 
e i b k  .to cmplotc Vir? ntosion in. the IJ2-I, Imt: mcapU,c3mezit 03" a.22 re- 
quZremmts nnd objcctivm MU, bc c mJor 'c-2 for any ercw. 





Crew Cpara b .,one, A.42.' 



1* Human Factor Bcqu5remtcts 

2. Operational Rcqulrtmen +:a 



d. NASA lettar, POK/01.3V:A-?.8. d~.t.-d 3 t -v~Dnm-~y :!9'r:GL - 
e. HAA ?laternal 1 aZ;te~*+ 692-804 .OFG~SG, .(>'t7, da .nr! % F3k X J R ~ ; I F  ?r.956, 

f PIAA intemal Jx t t e r ,  6'?2-301t..i)50-56- ~126, Cr?i.c.d !. Fdb .:ya qp 1.5% 

e, Passlgn RcPerer;r;e ! f i t j s j c r r r ,  Lm--grrO-L!, G A K ,  c ; ~ ! n d  3C; C . L G ~ E P  19@ku 

i hpollo Extcns5.oz-1 Sratams .= LT4 II'hoat~ 63 F!!~RL ~ Z ~ I C ~ . T ! . , ,  1!01.~ TTX, 
dated 8 Dcs cirb er 1965, 

j . Design C d t  or$& and Xafr m ? n c +  3ai:a ?I;m.dbacr~c Car hx~ar %p?+orax:~on 
Systeins, tlol, II, HASA, B*r.re.tnv.tT?.e, 

k, System Almagaf a S~*.n~?nrmsrk, Part  XI, RA\ S X ~ I - ~ T - : I S ? ~ - ~ ,  dst.ed 
29 December 1965. 

KOTE: Where appro?rAatoc: the b?:. tr >' Be-; ! ~;.ca.i:j.on PP t h e  ,rom.?a ?-cf rsrmee - 
is placed by tho paragraph nrlixbe-, 



T h e ~ c  T ~ ~ u J  rnr;trr t~ 3p2ty tu f ' l l ~ : ~  pr~ 3-:+ n*:d ? b f  E!: i7'+,?7 r : ~  t:i~+.ch d 3 . r ~ ~  t:I:: 
n f f c c t  the  f LLF,ht c r e d  ?1:r5 ns In:*r a y  el13 r u  tor A::).T v-i ;-j PS ( I l J A l  and 
a t r a v e h l c u 7 ~ x  ii:t.tv+.,::n~ (!:!J.\),, 

Ths pstmary Ftlpose ic to c s ? a b l i ~ ' 1  spcc5C5cni-.r?nt Bcqr th-: r?quip.r,en.: 
nuppliar end de~.).(jn nnrl ad.enia: ple?njnz : ;~bc~qq~?- , ,  T;: is an ~S.$or:, 
-I:ivz t o  nain'ta:!r: ctanrlsrdl.ze,t~~.an with : hr e;:. r.,,ib.y A ~ ~ J F : L D  c>t~t.srn 
h~tdmrct 

1,3 3 _%rlip~ew-?~Lt?c z2 2 
I 

Qufprent  ull,;. t+c rcfl29 for ram of jdrit2-i f':7v,- +,.lo* hr~ tho 
* c r r r  ra r , h r  thm ':o scrlforrr: vri t h  sc3 mt:.Q:v r ~ U C . ~ ; Q F  o r  

a<-adwlc prccinion, 

B:ceptXon tr s?er;-ifi:,. .-.cgu:' r cmr ! t a  w-il 12 bl= m!,3r5m5 by rm*Et.ra:~c3e 
t a the geacml requj ratr?n.r; s , 

Vhen a draTgn rt*qt;;.rr.imr~t 3.: co3. nycc: ; i .cri, kyps:i :a L J l l + r r : ~ t ~  

~g.slnce?&ng prar: t l c r s  rri.11 :>a fol:lL<lw.,ud fi Thrj i'oj.Lwj nq 
docunentn are recnpml zr3d ac, a.tthor.I 4.a-i f v e  i-; r . -z  :;:;tz go7d 
Uman f i ~ l a ~  w i t :  p; de nf.r;? :: 





FEIGUT FROM F U O R  

Stnt,uro 
Qc Height, stmding 
Ca.r~kc~1e  
C.-otzh 
Foot hnglh  
Foot Brefidzh 
Upper A m  Length 
Fnr~am-Ihnd Lcag:Ei 
h n d  Leng::h 
C h ~ a t  B ~ e s d t h  
Walst B~nadth  
Hkp Bresldth 
WrAn t 3rca.dt.h 
Forearm t o  Grjp Zll"1!gi h 
Functional Rcach 
Elbow=l.lfin-2 Length 
Elhow-Rest Xeight 

Cbtst Depth 
V s f  st Depth 
Bui:ecwk Depth 

SEATED IIEASUREMEtFS 

S:lttfns Height 
Height, S i t t i n g  

Bead klo LGWL 
Keee Rsisht; 
Elb (rluoElbow 
Yirtc-K~co 
Shuu Id o r  Breadth 
R2.p Ereadkh 
B a t t  ock-Ibac XmgPh 



Chest 
Wnic 2 
U 4.p 
Upper !Phl.gh I 

I A w ~ P  Thf.@ 
Gn Zf 
Ankle 
B3.e aps !Flexed) 
Forearm 
Wdat  

, 

W a 5 ~ t  Front. 
MaAst E a ~ k  

V e r t e x  to Scaf . jL,8:h-+9,01 37 .-. ?ft 

1,4,1*2 E$@.cr art3 C~a.&:-o:l k e n  -..l.v 
-rx7--4.- urn---. -..,+..*- 

( A )  - 
Control p e l r v ? ~  and ~ i 5 s p h y ~  ebsl7- hbu so ?w=aT;ed 'tn 
r ~ s p s c - t  fo the ~2a~~~! . z tn3~  C; r~af:rall7.od agci-t tin..: ntn ;:;.u:I 
t h a t  they a m  wiLuh$n tho norim1 r u a n l ~  d%tr?.onc? of ;? 
1. bo 95% pn~-ceu?tf.le vir,?,r,, m?.s f~? ,~ . . r . s i - i c r r~Z  t i m  rcs*.?~ ctI.6- 
'i;aflc~ 93 dof-inod 'IF t!iv . !?QP~CW$E?.~ i~:ji:l.a 



na. .3 
24 ,. ,3 
30 ,.3 
3' ..r 
-f' ? 
3'+ ., i> 

3 5 C L 7  
74 ,!a 
/ 

.y .,r> 
zg ,o 
.?A,"! 



A&duo t i on 
Adbua tion 
Lnkrml - Medin1 
FXexIan 
EKhenslion 
Dam-rrp 
Lateral RotaGiau. 
Fladtab Rotatian 

Flaxfbon (~ddaae ti an) 
Eat@nsian !Abd?wt3obl 
Flexion (Barkward ) 
&tendm (Fon~nl.it 



TRUNK TORSO F<DE3:~1,73!Y 
----.I--- 

Tmuk ~ o t a i ~ a n  Ihdbuc::ion-Add~tction'~ 
Torso Flexion tTn!:ox-al - >l~dlal.'E 
Tarao F1exio.n IFnma-d? 
Tarso Flaxion (Fnc:kwa~:d l 

G, HfP IIIrnTLTTY 
---9 

A&uetian l r g  a+.?.aj.~h.E ) 
Adduetion h e t r  hcrrt 1 
Abduc t l  on (krlm b ~ 3 . t )  
Rotation r S i t t 3 a g )  
lateral 
Rotation (St%%-ing)  
H d i a Z  
F L Q x ~ Q ~  
B,tsaaim 

Bct.ensZon 
Fiexian. 
Abduct I o n  
Adduetion 





WCT - ' h e  Pardl dcvclg2ed IVCr l  ha?di~aLc?,,. SZ).i.ngram to- &-  =*-- 

h.? cddcdl, 

- C .  F & ~ ~ ~ ~ ~ ~  - 1 7 r f . L ~ r Z . i  t o  be zdrirri- 
I 

d,, Pni 7,s; -.. P r p J  1mi?am -%r3: ln (.?a f m icr!t.*at,zr :.b~'1 ~ i e d  -. ... -.- 
r d  1 17 11 ?%.I-i :: "l Cfo.~ ? G , ? ~ . ~  :.vrlk1?~1 t~xcs'tatioaal 
"7?3u Id i1a-i~ rr: i.:z,;~ll frl r c r3sa-rrecl2 on 7J8" 

, rd i.dc ;: I-?,/:! ' dct:p n ~ d  'c ,L. s :!&--a: :; nd jrthh;.wr@ 
- 5 3 9  adjncpnr c>.r?-?lf.:* 

The ~ L z e  or" nlJ;p ~ p c . n l l ? ~  *~qu-i;-i_o,.: Lhv? gta 1; <:r,d *-ttnn.lut 2 ; ~  
. rpzph l n t ~ ? , ~ h  oa:! ~ ~ ~ ~ ~ ~ ~ p ? ~ ? ,  " k < q , > ~ i .  f - ' : 2 . v  :* f ' - " - -  

I--wo h t ~ t i d . ~ ~  z(; 1.9 :8\ 6 ] P g  zh 3: 2JWr !.!!fIc, i+ .c  t; j.:. $:: .:w~ 1 
v?-&ng 1s ~?e-::cs--;a.r;:, t'li. np;::~3.1?;3 R'-7;: I , , ?  ?>&'I :.r:ido x 12" hi::' -. 
for onc nril and ;?,3r' trId.c! s: L-!." h:il:h .Fn:- ',l!c ,?.~-r;!,?~. S!nre '.-..: 
su,k.kncl ~ . s b m n n t ~ ~ L  h:i47 Ld;; :le i7ce:L ~ ~ ~ . ~ ~ ! ~ ~ . ~ 7 . , t ~ ~  ??~..TIF! '1, ~ a , ~ i ! >  I-;  ' : -: 
d.lI c e n e ~ b l l g  be roqu.li-ad ct z m y  Or:?..?(;;/;s pzncl. Pk.L1. cAl.;:.s r :, 
proJectiono cqar the br) t~~ ing  rni>.~-L br: r-o:?.:.d~d co aa rot r.3 
punct~are the a p e  cuf.2.. 

A door or ; ane l  d p ~ n i ~ g  qwdnnimd. d r o n  3.d h LVP rr r l.:IEr:[: i?: 
scsuring 3 . ~  tile opcn ~ a r r  I tian, >x:':.r3, r-'sct̂ ir?:; Goilrr, ti?: 31: 

D Q ~  trap t ha 3r;r a1 c r , ~  *;mcsL d v r ~ z , ~  r::~l.>r#al , FI-~:  : ,ycc  
panelo m~rn* ,  be pm',r l13cd: ...j t-l: a pun i i.5 YP z?z.:nn fi P ~~-at :a .~5 
nr:,jz*cmt: i o the nrra find 7.ecei t'd r m  R G  F I : ~  t3 5 I? JF;c:-~ W; , 
aub s e q ~ t ~ n  t wr-k act-Llrj.:: . 

104,3.3 E Y A  Cqkch S?3ca 
--.,.I ,--.m*--T-- 

(To he a~dad). 



1 - 4 0 4 b 1  G:wc~& 

un-itrj xfh i r t  r:!ini h c  rnolvr) . . :  : ir-cnildid bri  t l ~  Li f t  poj.nLii 
30 E n s  vtt.17 t h ~  ccntat nf i ' i 3 h . S ~ ~  ' 1 ' 1 1 ~  ~ r i ~ 1 1 t  of the ~ m " ~ t  ' 

~ i h ~ l L  b~ i ~ 2 i . 1 7 ~ 1  01: tho [>-nit_ ni;c! ;.he ~ Z E P ~ ~ I -  of nasn &al:t ?r- 
A12c~r:flcd ! 3 t i** ~ o t  r.nl"t-ldcnt trl;:b tllc gt."~c'r.rlcnl 
v e n t ~ r -  l i ~  !-a r.l.1a7. l hc rI.vn1 Q~IC? to * r , ~ i ~ ! '  c ' i * t l : \ ~ t ' ~ l  aqfi rr-, : 
Elr-.nC kd.E-h crvt: h,qp7c! I J % ~ ~ . I *  ?,JF~.?,$ y.1 ::l't>j ' - 3  Q I:GQ# {;.ions, I . 
s h a l l  aUdc 3.nt.n ycwQI;$cln aad Sc c s . , i ~ t  r;.cSer3 no C k z t  113.cn.. 
mont 3.8 d r r p ~ ~ e % b l e ,  tTuite r;hz?.il s:i:dn c1v.I: of pos;.tiora to - + 

Umi ts en6 r k a b l  be ror:tvoit r*;,,?~g t ha?  sr:p:nr::in~ pclncl or 
h , ' fnchany~-$n1h~3dLrcc 'F~ la . r*of  r o . s ~ ~ : r a t ~ % i . ' C t p ~ ; ~ . $ .  Cni- 
~ h t t l L  bc prr.7*+dr*d ~.ri th :;+nne..n ar YF:.:.;~ -: ."c;+- rle~: ~ 3 r . n  o~r"il~ 
panel or . at l:, 7'11~ un? + F,?.ZI Lare p:~$:r*tXons, e ~ b l c s  r . 
other $fi~l:~k.Pi*CP,C:e~:-~k~fh IYt i3;  br* :*,*~qifpfi I$?~-L:? ~ J x ? ?  I J C ~ ~  : I - : ,  

held. Thc r ra tem mn;: P'Q* p ~ c t ~ ~ k k t  .:!',RYIJ 4fc'::;;:s QP pr3%s?d- 
hmyo~d t 5 e  sr~rfccr! oT f kn ~717~7. or -a i: rri:c r t h  r ~ ? : l t  Ir ,  :I-., 

in t he  cpcrtrq . h g  pcsi  .t:j c lTq ,  



The ~ ~ ~ k e r n s ~  ~zb ica*  tlsl?Z. 77.4 i I i P).-. $ >r t::e #?.t,F F: :;:*!-. i= ; !r .].I. I:~;:v e a r ?  
rrpproxinctuQ rcro to 12 c7 l r3  I'rrc.~ (;*:ictl -:. ;:sP~v::c? 0.I L:-c i*rJlir;c:t~d .+!a?: v , .  
of the 3 i g h t ,  exttmt*ma coal -:a ~ i .  b- t.bl?rn l L r c r  ,;. l~ 1 : g!,S6?rl .-rr?~ri~? and tboon i-- 
1?1~xdow  st be nxysc 5 ed - 

1 mI:cmnl i 2 r 3 4  ~ n r ;  i '?", .~ 3 ~ n a :  l.:.ll ,. tr.~:;c,6!.n,~ a;..--- 
4 - U C - - . - - . - . . - . C ~  -.."-...- - --- ---* .. .> , .., . s ~ . - . z 3 ~ i . b l ~  irg W h  CrA :: 

( J  ~! l l l - . . ) r  dstn rC'CG:IC1? , *:~.la ! 9h1:fn 1 L, ~ i 1 . 1 1 1 ~ ~ 3  ndj?;: l . i l t : ~ >  t &  43tC a r, ape 
contonp!a?; &. 1 

b, Where cnM.n windor~s a f e  prcrv ... lad ( . b ~  i ; z i - i ; i - ~ ~ l  bi-i!:htaees ral;io 
a h l l  ba rmtrol.l;<aXe r , ~ )  ml .a8 ''-3s f-!1311 XI:. ln 

d m  All init  rco!.:?rn r * - r !  pa7223 are,! 3 r h ~ l 7 .  I.T-c~(: I:?' for.(;7 :ia%J e ~ t k  
b ~ h t  rn~Br-i.lE:!. 

a, L+ghc c,orSr-r~a ~!b:tf.t h:: ~ .*r .?npsd  I . zo .:?it: ~ - : ; t t r l - i ~ l q  ,~p?n_l:Lr - 
of the v f c : ~  J. wo-!: n r n a  3 n rll: cqus b ' u -be xi-16 1.0 ~ f '  5*'d%dencc 
f m a  Inhe no*lsw,. 

a. For map and cbr,ri- scad3 ngs n d !f x'nw ocui-t:t?. ~ n ' r ,  3 wl  r 1 3 1 ~ ~ t  4 
adjnstnble t c t  prutlrr:~ a b r i z ?  <-ncnn 1 . ~ ~ c . 1  or ::!> Lo 52 T~*r>i; 
lwbcr t . s ,  

b Far %nttrrtr?nni: i!Ki;l~I8 : ItrJz . . F . ~ B T .  ?.twl nCijt.:~t~.? ?,u ?PC;; 0 :Q ?I?(! 
f ~ o t r - . h ~ % n r " . ~ ,  wha thgr :.i3nrr, ;?atc3 f r=n ~xtcr- :~nl  or .i n-Lyr?la?. n:l:--;r 

a D Cankm7.s :: all.;r.*znc e of f i r :  j l v h  .-<?on 2 'for ~cp?:p;;gj p:p~Z Xa zht CQIL.Y . . 
t o  achieve appnyt?~.' Sfl.:~? .i. I).: .$;it t t l r ! ~ ~ ; t ,  



cn 20~1, b e t ~ ~ c , ~  f ?IP :-~::k ~ P t - + i  ~ , l r b  : Y C ~ Q ~ P  I I ~ I ~ $ : ' Z C C ~ I ,  

dn 11.093, be?wq?p(l 2: ,:'lt, H actt-:e a:: f t h e  mrrrir:@ acljacont to ilt, 



The C D ~ Q F  audi,.15 0f A E '  +?TI> r . r ? a ? ~ . f ~  r!aoul. j 3 o  corl:p:~"v') .i.. - r j  t h  f,l?*~.l/Agollo 
S t a ~ d u d s ,  n n  app?.!.sxble Ta'alp=l 2-.7. n-d 2-2 &~c-):;;:~r::ad 4 3  LKIl.. 
Spcci f icatbo~ Xm 3'+0-~0:1~t srf 2/;7/ i i4,  7s chs?>pcd s! 6/3/64, n:'e ahom 
Fn the following tnb.'l.er;: 

* 

a 

coma cop rx; tcocfonm::Ts) 

Floor, Stepa, Work S ' : ~ $ R C G '  

Rewtralnt Stmpe 

Raatnint Structure.  

Pocking Ring TsransJ, 

Ohm Shf eld 

Hand G r i p s  

Umd and Foot h v e r a p  b . & s p  
Control H ~ ~ ~ d l a e ,  Non I33.r.m, 
he;h Eut Lonn 

hstmmmt and '2ndlca%nr Faces 

2 r o m  

,3 .I-? c Graj* 

>!.:at! W a y  



Jtrtn --.- 

I n a t  rumant Panels 

Sw!.tch hvere, Toggle 

Tels8copo and JMll 

COMR CO:if-QVit.PPS i BYSTBl i )  

IPS (~loctrlcnl Power ~ 3 e t  om) OI?awg~ 

N & G CNa~!~ation & ~u9.dance) LC,. Green 

S & C (S-i.o,b?.Uzation & Control) ' I L ? ~ ~ o \ . I  



1) &sc of C)p~rr*?ot., 
2) Sequfinrb: of Opera' 5 or. 
3 $ Frsqucxcy of O T C . ~ ?  I Lor: 
41 C o n t m ~ J ~ i ~ p h y  I?r: la~ionr;::~r?:! 
5 Md.nf,ma I. Ef2l?<!F36 Fkcur$;: c? 

Automatic q e t t ~ m s  w i t i t  Ius;r.troas crltlccil. en crevr ~~r-:cLp A211 hrva  auai.bl:b 
and vimaX warning ~.1,ga:l3 oskrl ~~-iriv,:~? r~:f-frr!-tir~>~ 

? 

A l l  cantrola other : hnn :: r n?~? 3 rd Ap72'6.o 3qv. ? c . ; . g +  rr; a1 3. f c ims? nd $0 demo 

ma d>.p~r:.i~vv c(i P G Y ~ X B - ~ ~ :  of thtl , : o n t ~ o l  t~713 :, m8:or~,:::tc;r<: ~ < t h  :Pi .  
movemeat: of cotal:l*o3.led ~t i , je: t l :  ar  mc?rrl.ni ~ ~ n r t l o ~  (3.; ~i?;;nlny, 
C o a t ~ o l ~  m a t  be ~a.r!% ly j C:?nkin' . f . i i~ ' lc 7.y bath v?.c::i~:f. pcC :,oc tilq: F >c,, :;-:,, 

Bccaurrt; ~Aearal c:wn a.ra pr:oaxy., ?iitt'l;'i,clt, thr: ' c ~ ~ ; T o : L  ;:Y?->:;.O$S ~ T F  i;: 

maat 5.mpmt3xr+. :bodjag methocl fvr -:u-ri.:--o:l :?.rJ-l~:t:r',r7i?f.;i,o~,,, 
* 

A l l  conf:ml~ 19i.U. l~::?* i;t!o 1:ypes ~ l "  j n f r?ix!,z k-i  OX :!,?en t od p r o x i ~ a I : ~  r . i j  

the control --:. iden?:-;. f7tLsa t i o ~  of ? hs ~:.on;'.::lsJ- .fi!?.t.rr Llnn ,mii rnztbofi o i  
control oprr?.rzl:.!r>o, :;.:?,-re -s.-ri;~%.??.l, C~:~?,.~rjt.-l:? Z~.:.:J.?; Fc-r:-*:l*:,, :~y?; , - -  

., c 6u0 c 0 n t . m ~ ~  oQ ton:.!rrni:ri.:: lfiiafi- : fas s-.na@ !,.?ad ; ~ 8 r r  'i!j:'9 - : - i : - . . a *  ,, . ,  , 

be u g ~ d  on74 wba?,~ s3:ace ?.-! m.:.? at:i , ?lid1 ?bf-4; f ; b ~  ugt. ,j:' 1 LI .~ :YIC~-~~] .  
con&ro'$a and a~cldlz:lxa.l mavcmml 3.: f::! rl- c~bt,:-:? 'lr, :I.:\ >,~i:  rea at^ x 
hmrdoua co~11:i tl.on . 
h%ea amaa.t pc z"Ia.r~anl~n rcqu trem 3 : ~  EL?@ FGC ;:! %h:$;-, :. f:hr SP;L::Y~~~ :I.! !3d 
object ~ r ; n  b~ adjr:oi:sd 3.n a . ? 2 m i  ccd ~rrzzb!'~cr OT ~?;Jr$::ret:~ :dCc:;mi Gra-v:. 
c ~ n t r o l a  wi13. $ C  unn9, b ~ % ~ n  h:1~~?:-pre::$nfan I!!:;nvaI P I C T . ~ ~ ? T S C  - 21'6 )+r. 
guSrsd w a r  a r!.de! .i*nege, T: lti~:.;! tatA onR'1. ca:: :; b-o? s L & - ~ ? F  Id, !'I:- ;:i;~::3 ,, 

A l l  conf,mPs w t U .  h9 dist,r?hu.tsii sa thnt nd rlne '1 tv2, 1:l-f !.I. h.4 3 Y V 3 F x r  

besrdezcd, Ali e0ntra.h w:L3..1 bo .Inel nr!.mir ed - :n!?;i. iacLtkcd rsq 

t h a t  they are 5.n aScar r1.x r e  , f i t : ) .  : ? g m , ~ X  t,iurk 1!,5,,h!s;: pn k 1- t?:nnc, 
~usComaxy r ~ ~ ~ t j . u ? l z i . , ,  arid burran reC?e:ias ,, I?. 2 :; t . ! . q~  'i.m.r@: ?,e ';.a . f i . :~~.y .- 

U 

n--ze the gane~a'IAeetI s-;or?rces QE 5?r:ealc a.rrar i x i  th5 !y:b~r;~.Lioc: sf 
controls AD rz.rdar ::ha '!I?,;* r l ~ ~ s 5 ~ 1 : .  .-. : m y  pl-:sr.,l,:~?G~ Cji~a~. PT::+? pt .~:t$;J .~l  
~ O T  h u r ~ ~ n  cm0.r ex3.s ~s ;IT, t h ~  To.!..3.owin~ e::mpIcs .: 



a, Opcraf.il on of cont  ?-r> 'la I r! a d: **ce%3 OLI  POL^^, t ~ . q  to ~-iom;lln 1 R~-:CX:.F~ 

of tkie apam to*. f?x~rz - ,  ctz?zpl3 m~krjccti to Eitv-xrn errG\- dvting t 5' .  , 

af  atr ~ s a  tis r+c~q:enry ) , 

f, Lcr:a+icr: of r.a=?t 733 b .( v- m c h  jm~:?Lion.s &l:aiF, Clno o ~ o r a t o r  c ~ n  
bru r R  cx l-.rj>ck ~?;gzt r n1;5 t!!e~sl, ~.atn$:i;?g i r r i t c ;  vcrt.ar;.?lt c!,:*z.:~";on, . 

Bccarrss of thc  coafl' ncri q7-r;:.i:tr.r~ ti::,d 'k3.0 d// .? .( -: ::*?< :,:r OC enL? t r a l l c d  
m g ~ p ~ e n t ,  ?>y the afi?.ron:iat~ :',ij. zrr:\l g:i~~~;j::;r , c.- .... *-' ... c - ~ . v - ~  ,. .- -,-. !-;, ., ~:?..?cbmtavd~ G 

w,st b4 adbmcd to Ja ?hc d c n i ~ r :  r ) f  crt-rn~:-r.o':~ s.36 in:;a,i-k nf Zho 
conmls t o  yrc7lnde +.nadvcr3?r.t. !rr:l:.?;?i::ios of  ci;~t.:-013~. SOC~?BL~QIT 
w i l l  be ~r3ad  for toggle c.yrl:chcs :;f 5t nurlcai-n .. - thas: nontsok 
nf,ght b Q nrr,va?:?d i x : o d . f e s t ~ n  :nil$, @ ? E L P ~ C ~  pt>l!IG?ilt, : vj?,sV ,t n ~ ~ l a  R':?I. LC!':;-:' , 

a~~cp-=bc l r - typn  [::I ?.Jt~?h;..7 R I - ~  q..r*qc:i.~~d for' I ' T I ~ C  t 3  FRB t-hct f. nye 
*XmavernLble n 'Fney wJ. 131 nnrrr: r i ? l  -r?ns I nskelk ,  tr). ax! dcpan2:i;ig the ~7 '- 

t f . o ~ %  on the map.~ dl,.cpi;:y conao lo , ,J*~IY Luue3g E i:f.ptl t~ tzd, 

. . Tagfile 0;- ;c)v~~~.?:-.gpz. * f - . ~  i P,, 1: r:: ~ f i ,  . bg 1 : 1 ~ - -  k.h r:.~ r-l?onl t,f-cx?, -:;.n 
hzndl .~ , ,  or leyc~:-.Z~r-:c :~:~nii:L?.: an:i F C ~ J ~ ~ . P ~ : L ~ ~ . ~ . T J  c3- ; : ? : . ~ . P ~ : ~ , ~ . I I ~ E ~  $ 7 1  t .5,~;:~ 
a~iL.bhf ng act$.on.. ?4-1t.i: 1 c.hrhhw d - ,  :v:anclec O: l' 95.4 ., - ,? .?,:.t~?~ .l .:t:c---Z~ -:; 
rswifchc~ ~11aulcl be, yb 5 fl 5rj;rr-ozr. Titi? ?art:c T::C~L? :>:I i:o cht~g-?  
posikion 1~116~1d be ;:Qm..J.30 camlacam ~2x3 ax2e'L !r,!t-!.X nF 4Cl 2. 2i3 almr::Pz 

Qa rccom;;..ende,d ta rcEe:ise t n a  l c ~ ~ o r ~ * l ~ r k  ~.,?i'f i:eh f.-c~tr a io:i.;dd pon'.kS.c:: 

'I%% rnlnS.ntlta allo1.1eb1.e cpe~irtg he!.*-rc~n 4 . 3 ~ ; g l ~  tjt.~i.i.ch?~ ~ r o ~ r ~ ' c d  i;. 
hori.zontnf rows oheuld br D ~ P  ii~ z on C C ~ I ~ C T E ~  t h ~ n  u:,ccl .?u Lov-cc:acc-: 
W ~ Q R E !  +.he habd?.c ~arllcl p c . 9 ~  n ,2;.a.s1*~l tn c : r ~ r ;  :tc-F. " ~ 8  nr !ii+> a ,  ;---. - - ' 
to insdvartaat actuarlcn, the ~ w . t  wb ~ h ~ v 7 . d  be B C ~ ~ F P ; : C Z : W ~ ~  an& F..~:- 
trSded with barr5ev ~?nrd,r  :L: r k o  i t  jn 7,:gu~- '2-3, F~1:~,:"171 d * i n t ; : ~ ~ t :  
bn tween barrif.2 .?Ilrrrli.tl F*JE; l ~ e  nor? than or.r? inch, ~ Y - P I - ~ :  -1; ; 
ew5tchaa or c;v ! schsa rhose . ~ I L ; ~ ~ T ~ : s E : c R  t ;'.ct:fa 1:: on vro~;l.d ~r?a$t' E. 
hazardcl*,~s condition m~rrs~. h . v c  a :* :~nr~3crk  1v.ndl.c cr k a  p?rr+:zctcd 5;;. 
a eard ,  



Figure 1-3 Toggit Switchea 
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lrlhere a h h l . ~ d  poa<",it.! I::: 3dZnd fol- Tr i? ; ,  il:, 37.? sTq..o:rJ.d be In t'F.cT 
center pcr~iit2r,n e x r e ~ i :  &.~.r t l ; s  .r. !:a;: ?>< :. ::,. *-c--:: r..: :qti.i.pacnt 
pe~ioxmanc c ,# 5 a u h l  ci? czr fly17 :. :, PT? 16 i: ::? I r? - h E 5 i'. : .y!i: ;,~aj.Z;laz?. , 

ln7.,4 I:*_ta~q cS~.:S-t~r,ht*~> - 

I1c) 
Rotarj e:-ri. :.r:l~os (wi t.h nn t care t ban 72 ae:le!: ~ ~ 2 1 l e  ; - c - r ; - ~ ;  l 1 3 7 . s )  

be cqu.! pl:r:d wit11 kqab E. 1;s c h a m  in J.'.$.gal?-~ 1- .'!, kX:l i-.:;.,a::"j sli? rd:,r 

w?.kh ' ! . - : - : :~h Jo posl t.J onl; ~\cruJ.rl be 6atr:-r<.r!c?, E~r:h 5i~::i t c h  ohou3ri 
emp1.0:~ a d o l e n t  cam t2 horr: , the 2rt$r%l;icg ~:lt:ii*'r .Lo. -:,i?..r;i: of  Ylc: 
f ndividucl erwl tch poal t i ~ n s , ,  A 3 t ~ p  !.I-?.:I. 3. p-.-cniG~?d :!,;: 2h:~ ex-. 
t.lUcneb of the nct33ki~r5 t:lz : k P s  r3k~i+, i0 i l  dXf : r j l "  ,In : . ~ : ; C Z  :"epufrir;-: .. 

360-a9~- S C ~  T O C ~ : : I . O I I ~  I 

The ordcr of positi,ms wS1.7. bc a s ~ b  t.ha? fi:It3 -?cl:.Jr7~ ~ n ~ . i t ~ l m ~ ? l ~ . t .  f f i  

"on" rr "C~EC~ZZCZI.~~ ~ n l e r "  ' ' ~ T I T T ~ ? ~  3 ed r;~rfoxm.z~cc'~ , etc,  

\#hen the t hocar~ , t  5 i; 'J f . 6 ~  ad rco:rs i f ; ~  kna'u a'l.?~? a 4; h r  tr,;1:q:5.n!r3 rr.nl::. 
taace ~h0uJ.d  3.n ?,he 0I;':I' f i k rpc :krq j  ;:fi$:,h ~ ~ ~ . ~ t : p r . ) r u f ~ ,  : - , - : : B * . " - . r . ~ ~ ~ ~ ~  , . -. - ,  

the p.tb:k ClPJ d$ra6-.i:.to;;,, The   or^$ -71 fi7?o!i:L$. .v.? b;z 2~ ?. h!:oii 4 i ~ i k  kc! a :.,: 
of 3Sl r iaper6 gr2.11~ or mi t u r ~  5 d 9grer-:i, inm-:r,:p,n::ti on 0FF ppos'ii:j,-; 
?.a recommended 70 u)?c-:E <kc! - !*kat)~ f 3 r J.-?:.u-~ CI  .:n& :i hall ! cr:czr.~- j:';;!, 
as the coatnet passAa hey and tlrt? i w x i m a i  i.'c~:l.'r.~+ni~?a r.in:l~r?t, 

1 ~ 7 ~ 6  ' l % 1 t ~ h ~ b * j 1 ~  -. i)Ote~i;f cl tnmt ~ T H  
M.l-l-?wJ--,,ma-----4C I r 

I W  
Tho opsmtjng abaft and contrsct rim should i - ~ F ~ l t r !  fhrn:;::!? 53 a x -  
of degrsm plras or mi?!ua 90 .l.c~~;ro~:=l, 

If the patentSon9ter 4s kn be  t:ri: ~krrd f lush on ~ h . 2  PWY ra:! y31301- ' 

n thiarbv~heel knob f~ to b~9 crnp3;3.y+o1l1 The ztandard ;-5trr:>:i:s~?l.. kl-c:= - a d  recewn ara zl~orn 2.r.. Fi $ 1 3  r g  Td-': ., it, c:lockrv:,sc a- ~~pvtn. rra%Jc-oh- - 1 
' 

of the 3h1nlrfibwharl s ' l i g ~ l d  rsr:uli; ... a ht:::snxc:.cl mt~r+~.*.. 



RECESSED ~WUMBWHEEL 

RANGES 

A 
B 
I: 
D 
E 
F 
G 
H 

MINIMUM - MAXMUM 

ROTARY KNOBS AND RHEOSTATS 

9 ; ~ ~ ~ ~ ~  1-5 Thumb~vhee! and Rotary- Knob Switcht? s 





: i ! 5. ' mcd, Pus 

RANGES -- 
b 

MINIMUM - MI >A* UrJ --. . - 
0.937 - 7.942 
1,375 - I.*m 
0.343 - 
d l ) @  - 0.7rl) 

r - 5  Pushbutton Swf tches 



MINIMUM - MAXIMUM - - . -  
0.375 - 0.47 
QOP3 - 0.156 

RESET CONDITION 
0. 187 - 0.250 
0,375 - d 437 
0 281. - a363 
h 156 - 4375 
0.531 - as93 
0.7s - 1.03F 

TRIPPED COWblftON . .  , 

Figure: :--G Circu i t  Sreakpr 
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1 k k  a 3 n: a : 3 t 1 ,  4 ,  - 7.- 1 : :  . -17  ~ r j - ~ a p l ~  
fcnsidqp;, cf ~ n f i  j~ tki,: 3 +:-;lc.3 55. i..bw! :). r j-: I p b  :..:it -;.i:'~ - .qq:.ior: ~5 ?.I. 
pr~neptcd .  rta 5rnpa-t t-xr;. ~i.~i;l? .t ifin L ;>r: 2:cc i-::.:I l . r  innsi; r , l  L of t h e  
oprrat o r p  LP dnr.islans and ;?Ct ims Ilra k : - c d  e n  ?'? 2 i :? To t.:.~rr.i:aor, ~re:<cntcd. 
to h i m  ' Iaf c m a  t \,O;> d i  cp7zg (4 i-o <pfl lma * 01-3 73 0'7 ;d +.CP ?~rn ~ ; c ~ z c T ~ ? ~ J J  
Lha fol l~?c<33 ~ F ; ~ ' C ! X * ; I ?  . % l r ~ ~  

1, Df.splny6 will be tast-1r:ed : a  ' 2 ~ 3 3 ~ 3  of !?Zbxm13 1.3;~ c~~;~:ilt.Ja.;XL for 
'. u.l('t c adequate jcr5 p r 3 " o r - v - p  

2, Diap'lny f n form '!.:.n wl1.l. be i!.e~l t.r.2 to :.;I ,53:jri*ri D E bccamey ectl;? l.'k 
rrqc.', rad for ?-he det.3 ~i or16 a 6  COE ",?I. ~ i <  i-ior~l; S, ::,Cs'.,rj~ i.0 ~ Z C Q ~ ?  15 : 
a a c i p ~ d  tagkc,, ' 

44 Data w i l l  b~ yrcaznted j o  th? rmat J i  ~ c r k ,  .-:t-.:, .-. -:*3r!l-pskndzblcr, 
~ n d  uonblo fom ~;osa*hle ,  

D?spIa;rs will be ?,aca::.d and 3denti 73 f:? m av f I *  v?-'T;:ite ~snri~le 
acsmhin~,  

The apecificaE-ion ell" 3 : ~ l  t PTG, i m  Ir~d 1 rti{ p 3 . 1 1 t t :  ,T 7.n 7aef OE ,, ~ W C : S I C I I  : 
d i s p h y  scde, f7e.qfirs.l f fy  r ? ~ f c y -  > - = > - > ~ - q t : , - : f i . ~ ,  . t * + t : - .  -.,: ! t ! , -%;.:  

:o r k c  foCc .6 f . r~  (r*. L .T., rc.7 ;-7 ;-.< ;--: 

1, Stagle  horissnta l so-rt lnl; poi: t tnr dia$.nyr ., 

3 a ha1 vert i a a l  ~av?.ng pohi ter ?Lspl~ya,  

6 Dual circular dj splayvr 



S I NGCE VERf l CAC 
MOV i NG PO t NTER 

DUAL VERTl CAL 
MOVING POINTERS 

FOUR VERTlCAL 
MOVING POINTERS 

~ i ~ u r ~  -3&7 Vertical Metex s 

- ! 2 2  - 



' SINGLEClRCULAR 
MOViNG POINTER 

' . I  . :. . , .  . 
, .  . , .  ,. . ..i,., , . 'I I 
,.I 

' , , , ,.;I - . - * '  

* i 

DUAL ,c rucuuR 
' MOVING POINTER 

;. 
Figure ;I-8 Circular Metera 



MINIMUM - 

DRUM INDICA'IORS 

DISC INDICATOR 

Figure Electromechanical Event h d i c a t o r ~  



Tho pain.ter i,rl I!.ori~ofital g-ijr~lt!.  ,~rtj.n~.pt" 5 3 : f 1 ' i 1 ! 2 r  . : '  : ' . :  .; . t: : , -  

& ~ ~ \ r e  the asmh rt-bz:-o F.::: h e  .It?j;;i..:~q;.c ,:;:t;~;p?;i.~!lz.j~ Y . ? ~ ! S ; C I -  r,!p:-F 

Po tho rigltr: :i,idl. :at j i ;  .i.nrl r i? lS~7:i ~ i : .  . \ L ;~S  ,, 3.?11 > i i*:1..4 ,:-:.j di.!? '1 
p ~ i n t e r ~  on dunj-.-20-! !:;- cr :t7$. ; E ~ E  f.r r :S ?,!ir?i71$. h p - ' ! ~ T * : . I < - P ~  c*: ?t? ~:~TII 0 .f 
bbcf r rospec+;ivs ~;cn'Les ! :.,r.-, , h .- 6r;r'!+,, p?)'h.i~1,T:f?~: 1; sr.0 IF? i., Z F ~ ~ C !  2:: 
pobter 2, bezcrl) Point  r r r  raa~ar~en t r?pl..rarri i nd 4 cni..:.:; I~",-::~.C;XSP~ 

val~tae .  

The Andivid.tm1 potntsrs 0% f our-p-;.nt er : v?.iczi C)PB 'urJ.I7 :2 F: 80 :!h ~i:.. 

Jn H g u r c  b7 I?. ,c, ,  beze'l, :~3nt.-*r 1, R - c ! . ~  1, p ~ i n - k ~ r  2 ,  y i . n ; . c ~  :. 
pointer 4, bezel) ,  

The pobters I n  dual. r, 1.w8r7e t jnr' t ca tors should p l ~ o t  at o u t  t.ho 
extremities of the Forixcn-t.2 I EX. .s.. The ?.fef:: acn LC- ~ : Q R L I T ~ C ~ ? ~  ~f ):I,[ 
%3>cle~r~a p i n t  f min t 2 ~  107: c*.?. qi* p ~ i - z t  a3d co;\c2t*tIcs rnrmter- 
e lockrs!ise a t  t h e  I : . ' j m  d-: -;.?r? 2 ;lc~?-l.$t - %s ~S~!I*LL scn? n coscme a L; at i hi .- 
22.s-dserec ~ o f  :I*. f ma the ?~rp c 9: I t ?r p i c l' nnrl * ' o x ~ ~  l l i r ! , ~ ~  ~ : t o ~  kvi .~~:  
at the 3lT-dcg?-ec ~ o ~ n t , ,  Pc*~ .LI~c -3  1'0~ b~rl.1 # * ? ~ P ~ I ! J P  EC~: ~ r ~ r i  

d l a l  far as ~ h o a ~ l  d be cJlclsr? t 9 the c15a.L fc-:~! and r;.*n .tc ?o u.?drlr, 3 ' 



men ~pemC-lonr~l:!.; -lrscfu 1 , iLo7.0r-r: 3 -r,?p;;rl ir~.;-'l 1 p,;? - i t t ~ t  be !:,sod 
oa uart ical ,  hor:i..r,ont,-~,l, on:! ci.rt::zL~,lr d.!:3pls:,n ,:F, ' ir , .d$c3k+~ 

- 1  Qp~E4tln.f  raPz?;eE, ;.?roc $:?13r?.ki rl.5 r?.?;:! !I:-~~-:I..; :?;T,s reaommp~~c& 
t o  i n d l ~ z i ; ~  t h e  1701.3. ?wj u& c :oy~d i t  ~ a n s :  

Ransm ~ ~ ~ L P E E :  ;houlL.d be O - O F  l ' lch :.:.Lc!L~ 9.~16 ci:r':mrt $0 tho Piai.ts 
-1 of thn 3ca3.e r'#?rl-k~r a.?prr  YCP-k ed . 1 . ? . ~ ~ 3  i'?; 1-I;< 7 r;8 -~ 11 b R impon~r1 

ovor t h e  ~ c a l c  infie:: wzr!clr.t;s to c?bnr-::*l :-;rn,'~L: i 272 ~SrntaZ 
cue rospoc.se, Mm5.t:  r? 2r1s3ns ~ k ~ i  ti! 5e 0: 07. lqclr r r i i i ~  w7:d eqkae l 
in  length to f kt? lcng g ~ - l d ~ ~ ?  tlon or thz  ZL-al. 3~ qrcski.as, 

P.lfiplEly cwssr f ncor: t:.L 11 b a coat ~1 wJ. t I r  an a:- r2 r1ac:r.i :v ?ransf- 
parent m terf  EI :l,, 

Alph~uat~~rnerJ c scadou t s shot~ld he 6tmp.tsad o f  r 7 ~ c t  -3!s;raine~cr*p.t 
e c v e n - h e  c h z r a ~ t  ers kha':: have -:he f 3'1117 d i n i ;  d enigrt Stc t a t  le: 

Stroke Wid+h - 0. 625 1.2~3  4. 0, t k>5 ivrI! -- 
Spaciag bet:ween n:!rr~l=;l J+EI - Oj, J01) 5.nrh - - -  0, C123 i.-?ch ilr; rnre7irn 
(measured at the 3 ~ s s  $f the num,?ml 

Elec tmreechnn3 en]. arcn t i ~ d - l c a t o  -a are j.ac om. n ~ d a d  f o;: ziLi3e l c h i x  
h i ~ h l y  reliable go-no-go (or two 7t,s3.+ion) Snci ica c ions  o.ca 
requirod and when, elee t -rical p n w w  a t r t i . k 5 i I l  +.y 5 ; ~:cvcr?p 'I @.- 

sfcfictad, These dxldicntora are ~ecarnmend.cd -For use an go- no-gi~ 
(opa~at5ana~no:?.ope~*at; t a n ~ l . :  ela  . Ja id2 c a  i o r ~  an ll fo:.' t.~+i~--:pnai?i~- 
positionine, indlcs  torn,  e , l;. ,. , ~wrnah.max5 xtn a ~ . d  ;.zorri;a.l-;(~.! il.'rn17$1 

p o ~ f  tions, 



K1.m t,ro>icchanil,:al a+ ~,t  11s 9 : d  ': c;htc rmr, :r~:sc'?:l:.y 1: I.?..? b*: ?..ril=::i:od n ' i m ~ e  
thc  anooeiatcd montso2 EM.: t n b . ~ a  X7.c:: ::roi,:2r:l: :n,! @$.I pnc! i.:a.csn 
inrl-ica t nrn wi'i.!. he 1.0~ntad wi ih 5:4r?~:rn::e ? O  ri!::.! i;;?:~ ~oz.!.tiom7,, 

Elee t.rocc?h-c-i~f.a l d l  sr, e * ~ ? n t  indf z t n ~ r r  rn?l;f ;- 11 ~ i ~ ! h d  ?.@ it:!_np:Cy chi;  5: .,: 
ana3.ogo?:n Lo n r;;~sf cm dc-risc pasi ' Io;l, 'Ti?~:r~;: !.::<i.ca.i:nrs a,?@ 1 ; ~ c d  -: 1: 

, . uuxoaa t i c  3yct;cx~ a d .  are n3t r l l  T tx:-t3,-~ r!3-:crc 7 .!:.: 6 2  wit!^, a. n<-~!~.teh 
operac?. on, q'h<.;y map t ~ c  ur:d for .-ryekm r:!o~: r r ~pirra.t~o;?nI p ~ i t i r - n  
a ta  tun, Thr: .Lr.d :r:tlf or w i l l  diap!;z;{ ';:!i~  so^;) ; :! ::I r l i  thc qysb?n. r;as:lr. 
f fom one c~.I;rn?ra -to %he ether voj~h:: P. ~ o t t c r . ~ ? . : . c  b ' lac l :  p :hl-a?, The:-c: 
nhoufd b e  two black ind%ce.s an n ?.thf.tc hac!:g:.r,%?>cf to i.nd-lcatc the 
exkrcnecs ( F ; i g ~ r 3  :b8? - 

 he di.splny fat* of thn at.ecl;ron~t?hnal.cl.;ll tl-1.r. c v ~ n t  'i:-rli-akor~l y.I 
be c l r c u b r  haviq~; o d(~pl1y d.iaclt:tcr no 7,ecn ? h ~ n  0, 625 -pncha~, 
The Xndiren must be F3 :cr! 33.5t'j.ng 1% I P P ~ ? : ~  trf 3 , (tRM qnd t~rd..-b 
0. 093 jtaches. Tha ptlialt qr 'iengi ?I rhogl.fi I).- I). ' ud T a c t  - , 7 > .i: 
0,  093 5x1~11. T ~ I G  p o h t s r  ep~ri,st: from n,n In<":: :.'lotjId bc  no , F t ? a t r  
than 0, 016 fnch IF.ieb~rs I-& 1, 

Axsy exporimeat th t has e.:ly o_aer:r t5-rig charac:-+ria ';3 e rrhl ch c m  pro- 
duce a tlme-chtical ' : n ~ - r c l o u ~  ci~ndit ion r e r y i i r i n ~ ~  imm.c?ixto f:~,-rev :; .I , -  
action w i l l  bn deslgnod w.1. th an ! ntcr?ncc i nri:Lrunznta t5or1 0?l:Lpi4i. CC;: - 
p t 5 b l e  d . t h  the CPI X~-st,er A h m  Sys tcni. 

h'onetand~.nI o r  inta~raked r:i :_rpJsp-s ~ h l c h  trot~:>ine ~ e 3 a  r;ed i n f o v a t l c s  
1X3 a single d i ~ n p k ~ y  an! t ,  E ~ . P  13- 212 mSje:: 'c;~d 20 h g a n  cng-L;.cc~,jn~ 
tests t o  drtermlae the r f f a c t  of the  9;1e~pceion 02 qrni,em gc- 
fomaf~ce. Dnl t c  wh2ch p r ~ d v * : ~  p::r:Xo;-;n~!:~?r. .:. s:ltral t-a or '3 0 t t.c':r tk:  j. 
afngle purpose h i i f  caCors ern acceptah lc.. 



1: Food --- 
ti) 

Food q\!ar.tLty ~111.  hr! based 133 m l?ri:irj<daat ~;r . l~F) . r  ~-?IE&c 03 
WiC b a  1 Q r..: ca p s  r man per 13.. 7 ., L\c-:;-,>rr d;a;;oS fuod rr?qnCrca 
179 cum fnrhes stored vufnmo a t  2r3 pa~mcs  r,:qf.gI~t, 

fich crev r . t l ~ h a r  .-aqul.r:.a a .;lerf covnlza', \:cz:* ~;ar*r,cn+ (Cli'G) 
cyary two dwcr, Nuchor of c:! ;TG :-F+? ref: : E'??t:r,+cr of CT*U) 

x (s) dlc~o x! .%a m3 a~J..t,n rrat:ron :.T: d~ j - ~ ; .  \-!here c "r.J BR 
2 

odd nclr;lb~.t :IF@ th& next 'smaT.t?r r"lrbcr, S.GQFPLI wIu.32 L8 
-1.3 cu, f%, and ~ o u : , ~ R  pot sw?.Q, 

(To ba added) 

acl One PISS L<Oii *ort=-3t1ge !in?r u3mga; d : p : ~ 4 f l ~ i ~ ' 1  C;3:nf1?) r LX1IU 
(h) wej she 14 $5 'h;- St..orr; 5 J.n4r,y:,llyq f-,*,~1- ;..-7.- ! ?! 4' :- 2.1 5 - 3  

atorcd ex:: er*m t J J ,  

b, The P72S ne:+:s 3 r o c t . ~ ~ f i e ,  L.I lr! bs t tcyy  +ha{: mr::st 5.1 re- 
(h) cbargcc! for It1 horrrs per ;hs~sc, A j 3 9 1 ~  f! . ~ ~ a g o r ;  pcr 

bat i..er~r, D 5 1 ~ 2 3 5 9 ~  3!=zt' 3 4-3{413 x $??'I 5, pre.i.g-r~i; r j  jIlg,, 
rstore i n a r ? l ~ ~ - X I ~ ,  

C h fill FL5S OX.Ysc?l ~'!::i~~gs r.B ~ o a ? t 6 ~  9 3,:; ~ c . 9  ~.:ojl,r?rp 
tfon w i l l .  average poxnda per hon,tq. 

d. h r f n g  WA the ~ t s n 2 5 y  D'4 n ~ t r o - a u t  rtr.17 c?er~f s k c 3  t h -  
ti) wrg-Q: Roop of thc JCS, rerfu?.rlng u?am?i.ion oI 2;1~ n~.t",i 3clc3 

fan at In52 watt :s  ;71r hov p w a r  r-onz~lwp.t,j.o~, 



W P ,  I . r p r n c .  F ' c q # ~ 7 v  

Cpmnodl. ty Y CI,,, In, Czntts -- -----*-.- ,.,,, , . . 
I i 4 

A, Per Men Par  D a y  i' 
2 -3 3 $ :t:y 

! 
i i I 

t 
1, Food i 1 

; 

2 * Water 
j j 7 w 6  %-:c 1 t 
I 
I 

i 
I 

3- 0 ~ 6 -  - 1 -  2 

i 4. Constant: wear Ga~mmt t. [ . - )  . i I 
I 

' I  / 
(based on 1 @vRiy o ther  day] 

1 i I 

I I 5 Parsmncl Ely~lene - chcwb~g C - )  4 ( * . I  ! 
i 1 gum tooth clcane~,  tls5dnA%nt, 

I 1 
otc. I I 

I 
? I 60 i v 

I I 

f j 

I 
Y 

8. Per Pan Per EVA i ! 

1 
i : 

1, P U S  U O H  cartrd.dgc 1 3 6  1 F? ! 
1 ! i: 1 

I 2. Battern i I I 

? 

i I 
a. Reohapga a f t e r  u a g n  C - >  

I 
! 

h -  Beplace after ha urc.g~ 1 .:I 

=I9 I r 

S* cor.s;h~t wear Gamcns; i 225 
I 

I i I 4, Cxygm (per hour] I i 5.. CmU.ng Irfnhm 
i 1 

t ! 
i 

I- -,A .mm-m 

1, &treated bLaXogi~al wae,ta iJ  ~ 3 .  .'la no?. b c z 1 .L\..:.~od Go b z - ~ w c  Crpr? 
rasIdus In q m c n ,  . 



n e e e  are addlCianalt mjmr -3.tsns of hf~~:r?a ::zzl;e khst can ba 
e m r e d  fmrr, a welght s tan2point am tuta l  i ~ ~ w d ~ c t i o n  Tor n 
f .oan crew for 30 any8 I s  ~ b o v t  125 pawd:;, %cot :itcme 
include, f h'.,ua, hair> nniJ a+ rn5.crocr~~x!,s~t!~x~ nkix cells, 



The pdmnry pirpoat. As to dcTios thqcr: rcqtar~.r*frlnsCn ant; rrq.tcrd.a 
efther pocuUar tn  hCP os defLncd by *ha A m l 1 . 0  mlo:!m eonl"lgum- 
t ion tb.t are xamrtonary for s!.tssian pkr;n;..nl; (31- r:%f at? t r;qr?lym?,crt 
dooie;a, X t  l e  nn ob,jc~:f;f.v~? t o  mafntwtn +.kc s x : a  frlnc6.;.crt.zl 5n-lllgh'* 
nrisohoa p~ocedurcs, f:echni.riuon, natl pIann?.n=- -c;i;~. .i. ~:Lumt 'r:ari zc the 
ataudord Apol1.o m'i.sai on,, 



2 1 CRYE ASS MKF:F;?:T!; :<::3 II JV ST 1":'OK:: 
---.m--*-* 4- ql-.C-.. --,-,* 

Sor the prrposilr; oi" rrov e?:1:.3/;L &alnr.t-i.on,, k:.=?.i.;:~ ag plane, s n e  
n0mo.l m:.asion p.Imt?Prr.g, thc loLI6-ding g ~ c :  tn;3 :y:I:qa ~Ijizeil ~ p p b  : 

a, m ,  The ~ o r m x ~ d  R S ! ~ O ~ L ! ~ :  ~ i : t l  pm~:'c..:rl n l l  major sy2ca.. 
C T Q . ~ ~ ,  m~ln*?uTeTa <Lkx~ t ? ~  Lef Z, nj~ad ~.ran.i i- Prig, of either i;?ae CW o:r 
LE4. Be wf ll n'1.00 h c  t h ~  I ' A c ! ~ ~  P;:Y! .~ .~; .OT nn k h ~  CN, 

b, Ha%?~&qz i a  rlmpann:h:te foa {.?I! ~?m:<~a"U3?~ c!.ii ~ p o ~ a t , t . m  cf 
%he C!-l %rclt:ciing dc,?kl)ng whm t h a  : L 2 ; . 3  $.LJ C ~ ~ F ~ F ~ : ; + L T L E ~  

SYS +.BTIFI 1;Ftr;l.~fwf -, f 3 pr5rna1*Lly sefipsms Lh'l? f ol- al?. axprSma%t 
a , ,  ,; ,,, 

AC f.: i ' lr l t * i . ~ a   pi^ i k ~ c h l p  np~sa t - t an  and Y' aa:l.t;a.t $.DG 00  the UJf . 
8" ,A~~~p~y~r?;j:L-p~~~!L&t_~~ = 3 s  ,CoItlov:ir~[; t,->i-, 1 . ? , ~ i ~  ae1;~~pmanT: 

pr3oritfca :'or t h e  v a r t ~ ; ~ ~  e m w  E F T ~ u ~ ' ~ ,  Fhr VvPFuoca o f  
~isnion p7,amfr.g :lo s.sm.n?. ~ ~ f l s L g z ~ a e n t o  G J ~ .  !LL h c  md'? ther~" tho 
emw E O P ~ O R  3s I . i ~ t ~ d  ma typs  !+* In '.h?* .:;!:P r)??:: I Y ~ Z I  t h y 1  

perfi~enVn khe ~cr;%7Rd.rr 3 s  Kf 3t3d nfi bcJ11 L;Yre 3 A ~ I C ~  B - -.&x;)c ) 
for rep~t;.l.t:ta.c a:;?-.r~a.ctzt~ or ?hose aS*..:17usl;~ ~cc lu: r - ' , . - r~  .nJ+:tL 

n m w  ~e~ i~er tr ;  tmch as n~osf: l:i.a4rnaB:, r ~ r i  9 7 ~  Q TOP. h i ~ ! ~ ! j  spcc i~ . :  ' .J. , .  
type of experimczts a w h  ~s a ' a l e t v x i ~ n  2 7  rgranl, 



(To be added) 



Bard mA+. 3 ? A  on Z I L ~ ~ P  t ~ ~ l r ? n ~ e  d.U ba 'Uml?t& to ~1 .x  contbnaus 
hours per dw, 



3 ,  Par E 3 A  pqrr: t l  t-e ' :J , . , -  !-,;:.. , iojr-,> ~ ~ , ~ ~ I : : ~ I J ~ J : ~ : P ~  ;!>: ::L:>: : , ~ I F - : : I  tk,:? :L?A ~ S ~ T O D ~ T I *  

snd t h e  stnr.dby :,>.:-rr~~n;ib:t 35 :.rq!s::~a:n:y s: -~ . . : 1? .  ! . i l i ~ : , . i ,  i ?~ ,~  r l ~ t  ptitcl;lln 

b l9nd apn ts are ~w m,iarfi b J e n  ~.?:sre I'rc [' ?*c:,:' .i a ,.;y::tl:; ~~+;uPE?B vrhicl~rr 
t.ha %!:zndby cli3':rox:aut :dnd k i te  thl.i'd istsnnst~t t:l !I i \ z r V ~  t q s : ~ - v ~ ~ ~ y  
cr.nrn*an~cn~ion~ r:ilpd>lLit-.yc 

.r " ') C b. Hajor SPS bums I..; k >  a o c u ~ r l ~ l  d:s.lre two t t : ~ v l + ; r l ~  r v n ' ; ~ c t  p r i m  
Ca and f o l l ~ u j  fil; enel p l ~ t , l  ~n :>f b )TI 1 ~7b~n!:.l. i i G dzi0;-+5:'.t n1.ne:~ver) ,, 

a, Any rsfgahflcaat tmnr?wspr.~ 
. * 



2.4 GFG7F?filj, ~ t ~ , l ? , ' r ~ ~ ~ ~ i T ' ~  OX z>:i'siTY:>+i! $[;,.,]rl(,l/Z 
3-..-)-YI C.C--."..L----L...-...-.C -.-*---- -.. .--+.I. .- 

I, kI?...,x.frnr!m ut,3.?2.:?? t au of t h e  crt-s! I'w r i~!irlrrr:'finc:y s'r.ns tcr!np, ;ad :"::?. ?I,\ m., 
node c o r ? ~ ~ ~ . l o s ? i r J o ? ~ ? r ~  l . ion0 af d~;pci-! I.!L R:,S 21 1.1 t' e ~il:~.i.* 

2, hpcri:aene c?stn aet-.u?, pi-* a f  1~336- t.'-.1!:?:n1 ~ n n  3rd  f rps r~ t lon  :li 11 bn 
on-boxrd rrclntrollc~! ~ i ~ d  k+I I I  r,c~t: rt?ql'.i+e 8 ~ : f  ~ r a ~ . ~ n d  l i l i ' l i . ~ J c  B C ; ; ~ T ~  

capabilLtia~~ 

3. Tho datn rcp?rd. drip or .r~4uni? reqt?' v,b-,4trtr:3T,5 :+.I1 :. be H crmr rc~ponsfbi'li:'y 
nad w i Z l  not mqu-tra ::ny ~cound rrplir 1: canrrol., 

4, f t is dcr3ir::blc no:. t c hare  ex~~1- i l ; *? t  ,': r c  l.: r i i  l s ? ~  dvrin~ major Xlt@.aI: 
mclncuvcro -- . la~~nt!r.  tra~sCLat5o:l nnd rloc:!rlnz, .nn; C-JL- SPS burnnm der)~?li t , 
lumr .:*;adL?~q t..~ld aqc?:nl;,: and re--satr:f IT ~-c.q~t .  .i*r,,cI, 1.2 r!Ll:L nl)t 
n kiU za nore than one cl-s~w n.r.hc !- p1?1* '(71-~t-i i )~fr  t - Y C I ~  i: 1.5 reg;1291- ZIUPJ 
nt.n+f cm. 



Tho queof-j.on a? a pwpr  !* w r ~ x . c ! s r t t  S l i ~ y  -)-r.  1 ~ .  i s  P 113 i5h?,* r ,p5 l l t l~z~/ . rc :  
~ a r 2 a b l . c ~  A E,:n:t!. ilroiwr w ~ l  t. ! fc t  vrr:tr?i: ..: .:I,,'. pr:-k:;::>~ljt:, t l n t ~ l  

aftet. ~evclrct.l. .long ~lcl-9 od r lyo l lc  f I l R : I ! . ~  Pl;:=.e t.lr:uo ro:lp l.eLad In f.h.- 
mcantima; a re:l~onair IF fey<: lc n:c t bc ':F J i a j  to p.?ry i ,~br:;l.oa 
aao1y;r'nfs of E E ~ ~ * ~ L F ~  erer.'rr-nt ~ ~ f i ~ l r p  J tt~;.-;3 Tjtl.; C J ~ - I T :  be used. :.q 
malgze the  b ~ ~ t r t r  .?,cceptah: T-E ty .of v r  7 2  nli:: $>:-;~I*~TERL?.~ gr.~upi.l~gr WJ i L  
the ucdcrakndiuq .if~nt. whhor E- t t e ;?onto a X ~ K  1,J.rl.p Sector, a specif .  .- 
amlysia of n:llrrm:o ~ a l ~ t l ~ \ l x a  w i l l  Fc! mads,, The cyelc ecleeted .1r 

based en kh r! Po ilw~~!d?g gene r z ? ~  pre 7-t EES: 

1, One Pi*swmm 3 4 r X 1 1  n'tr~qr? Ac el-rsks .:l..r~fi I.r! r i ! - ~ g c  of r n i ~ z i c n  
l,r'reffri-fty, i,e.,, wst.~:h i31rt.y. 

2.  The wor*k/re~t  q i l c  wi.23 be o r : ~ a t - e t i  to prib;rI.z:in ii neraal 
XLvlng r ~ u t ~ i n c  r:!~z.ii*?d t o  sn3n : lda r.i-L::J? t hs! eastern U,S, 
t j . d ~  ZOqFr 

3. Ihch asf.renUrtut wl.11.  ha-re S ? F C : ~  p~;='.lur? sS np:oruximstej,y 
ssrea hour8 nu?;ncal. td, ~ d i ~ n  p; 5r:fk 7 -. , hy TT pa? o f  no$ Ear2 t h ~ r :  
orra hclar,, 

5.  2o1atfne rnjcsion homnsdc?.?ping 72~29 - F ; ~ ~ L ' . . s  ~ - I Z - C ~ B ~  L.!OH c:mngcs, 
nilns:l.an. :p-cmg m:lr , tec~~~.:~,  ?ten,  nl.11 ?:a:, be w l . ~ X ~ i I j  cchcdu:L~d, 
RCCZ f o r  rnLm10~1 p 2 ~ n n ) ~ g  rui8pl:-.+?n L j m  s11.ccnc3.tmfi f ~ r  Lhese ta .  - 
will be mar;? b ; ~  dl1 kg per 1 .>d,, 

6, FOP 3 ) r ~ l l n f  n a q  All? wits: 93. o-~s! js> ,r i i; w.! 1:! 'n s as;r,vl;red that 
efg51- ( 8 )  hljrxrs pes day ;Izr rn.i.1, cr 9 tot.; I n? 75 wv-,?t!ir.iar~ per 
dw ?.a avs.l.:L?b.'Lc fcr euper<m~.tr, a c V ~ + . + y ~  

+AIL t l m ~ a  are &stem Stm.dad TSxes ms! ?.Re ~kart of APl,rst s lecp pcrjt'd rr;3g l W ~ c  
est&Ushcd feraw givm ~ f s & o n  R m m  1699 Vo L E D *  . 



Sae se*-:;j.ox!a 1-3 ,,i , .I,3 ,b. snB 1.3-5 : cu.. Scrivak5ian uE t i x c s )  , 

Murcber n f  Crew f rl1rilnt1:~5: I?i.a.;? ~ . b  l~ 
AVB Y. 1.6 S n ~ n  Ttr14. 

W* .-*---.A **. I'oil --XY-.urrr-... %~e?rlmraT.o =-- 

T h e :  0 2 4 6 8 311 1.2 11) .Y 6 18 20 2; 24 

1) Kla-iaPxFn~ %ha t i r a r s  a:',l. Uare*ec crc:. +~:-:cOers ara csleep, 
3irni~lt.meauaQ. Tn tl:'ls C:IAP, : 5 -  .1c oa3y for n.B~u"rf 
2 hour5 ntngo -;l).r? 'baci; ho~rk of t h  cloep pcrj.ad i s  
~ctrsa1.Q invol l tcc f n :>.rrrsc~nn,ul 3 f ~ i e ~ s r *  znri cntSn5. 

3) T f i l ~  e;.*c:l.e ts btiacd ON 8 2*$1073~ 0 : ; 7 : 1 . : . 2  ~ c r i ~ 5  ZOF ~ D : u - I ~ ,  

sc l~cdu llng I;i'lr?oses~ 'Tihe ar:.i:uol r. gclc ch01.11.d b~ E<X:.ZS r G:: 

t o  k.he Pme or!xI,t. parfor? tkaf. v . l l T .  be c i t r n e r  to h ,3  l~crirs 
for 11 0-~i1.e and 2., 1 huurs foa* $-r ;~- i  Ze Innay tx'575.t;~:. 'RI? 
wi9.X result in mS,nor .sacj.n"r.inns t r i  tbr? t . l w o  nlLstnezi;c 
a%-& l lie , 

Watch Duty Papi02 

2 3 ,,3 1 T h . ~ e ~ ~ > - C $ ~ ~ $ ~ ~ g ~  ; f ~ ~ ~ ~ I ~ ~ ? ~ C & ~ ~ ; ~ ~ - ~ ~ l - ~ ~ : $  rJ[;zis Is- 

h a  cro:+tn.un ~113. '3: z..w~kc & a d  on \=Cr=lx &II~:? n ~ s l . t p ~ s n t  a t  a>- ,. 
t i m o ~ ,  D~~rhq; t h c ~ f :  P C I ' : ; . ~ ~  he t:il.l be r ~ ? ~ ~ ? ~ ? a n ! - k l ~  for S . ~ C  
melntemce of ~p-cncraf t: ~js<;cna, r.omrnnli~wtJ.ona, p335ti.o: 
and f 2igkt meords or lo[l;a, aa$ p n a r a l  operational actia~ix.j .- . 



a. SP~':IIP check bf EF.5 b3v;'Jhr' !f: L K T . ~ ~ ~ )  r~ )c l ' r~z~*g~~  hotter!::: 
aa rcqulrcd ," 

c ,  L r 0 \ r ? ~  E 6 D  ~ . R c ? ,  ' d i t k  ?!.?fll P ' f C T  ;! hourt; c Onza pr?r 
o*At (9  sl.!rk, a 1 

d ., R I L - ~ e  F ~ e l  st- 11s a.1J.e??na4;~~ arti O ~.IP~X.JT)S aver:# 
2 2 

3.5 fiot!r~ (j.2 nir, 1, 
t 

e,  51" -3CS otnlun rhc-r.k ~.rs?c?cb2.f ~~:.t:hj.n T/!d rmga of' 
1lSP:I rr?ary k. hos~xr: 13 mic- 1 ,  

Ir, S'J at.?.c c h ~ e k  of C I I - X S  .!il u n y ~ c ~ ~ ~ ~ r L z c e  state waxy 
72 hours ( I nin, ) . 

P, t21temto r@:rlac3 ac ille Ck; L! 33 P:!.ktcr c l c ~ m t s  cvc":- 
12 hwrrs ( 5  win, ) ,, 

j. S'cntuun chwk of p;.sa ha?ter:.on avcry 24 hourrr (1 mla-.;., 

k* Data nkrrnp to EiSR, o;z ,,tnrh or!. l * . ns ???ll' rr.r! . 
(2 m S a n  crow tint l,  

in Tw~~lty-F .F .r~?  !I;-':; nixl?l:.eo f r - 0  . i . .  I: arrca of  po~ftlron 
"lags and 'S..:~sii- n7 5 i . c  t, -r:c-= :?z ' 1..1 tell 4.: l * e V a n  MI A 

ha crcpoceed to w.!n ke:lrr m~knficl.c.~t. F F A ~ c I ! ~ : , - ~ Y I .  p f i t 2 0 q  
lorlen?;ats.vn 750 b~ able Ca h!*.ir:i-: t b r l . - t :  pi-n-*r:,f>~,-ct a,. 
any time* 

3 m  Twz~2-1.7 (20) mijl;rtc?o For eatfn.~j (s,mrr~+l 1;r cmr;::p) 
d u r i n ~  ~ a c h  w;.l:ch, ?'his 53 a 3  average 1:17:7.c ihfir. f - j * l ~  
be w?::Iic2 on rtn "as : %-a!..T,shIeM ' ~ 3 % ~  12 :;;:g ,. - . h r - .  L :.<A . a 

4-  FAfYa):n. (15) I.ia.!r- tcs .'KO- PXZIY~.EC, T h 5 n  pt~rt:ida,s a70u 
haw h w r  *,~i ~ : : o ~ ~ S n e  d.vrl ng I B ~ P C ~  Cut:;' 1.~t1.i ch tr3 I..!. b e  
~ d d a d  to c~c-3r,l r hot#r ~-c?d5tiona:l. c".?rjnl-; 1;hs 9pcn 61:l:tg 
p ~ r f . ~ d a  'I?i13-8 'c;'.?. .;lr I - O I - ! C C ~  ~.n ' 5 r :  ;rval_i.&.Xett S ~ , T ~ F  
by thc crew, r'!o c.rex:.j.se v1IL Fc parf~;aeri  PD ?bs de,t- 
t h ~ t  R crew~an ~XI:QA 0.11 F-;i:z.-a V ~ h f  C U I C ~  opl?rr;:i~'.;z, 



? % ~ ~ , . e - - ? h t t  OlrratJan -. onr mon S r l  CIiR .:wtr DCII f.n Xlnf 20543.2 --- u--,.,... L., ,,,, 

a, The dn~Rlr rcua !?. -I-ha CK =.:lli pr?,;*;?o.m all thc  f m ~ 4 : ~ r  
cml.1t.d. out: dn oer :*Suni~ 2,5,3.b C (1) nfid 2,5,3-l (21, 
Add kY:?-nrally ,, hc WZXZ c:?co!c i r u.3 -kh tho 0x1 E: n?!li.-' i ->-? 

of oac? per hrmr S I. mint, 1, 



2,,5n4.1 T ~ Y P + - ? ~ ? D  O ~ F - Z - : I ? . ~ : > E  V!f!.h C'Pt rz;- z:~v':~bt! ,;LT 1:~:j 
. -C(-- -,PI....-.. -I >-.a*...<.r----. Icl--.. .. r . " . . , - . L I .  - ,+. - r .  . *..-. ..,.* .., . --,- " 

lhr.Lng: nry .?ir-.hottr ~ a r l . s : l  1r~nr:h n:r?r! !.I:. I!, 5ava otla conkin~g:tr 
8-410-2 3. opnn du t.3 par3 08, D trri.;ri:< thy.( :3 period crsrtex5-n b o u ~ s - ~  
keopf~lg at:$! L i ti: ca n??e i; be po.r-i'ar;,?cd ! J &  I-:; the  rr-ntainr1pr of S.17,. 
4:1*c 5.e: a~%:j.'foblc f a r  Fxycr:;sai..-n?, sc::.i ::i.?.y rind ~ l t . r : : k j ~ ~ 2  

rav5:gtlorwi'. f ' lxes oi* ~ i : ? r ~ r : ~ , ~ f i .  m:/.na:?=rgrs, riqb.c : T ~ ~ ~ ~ ~ ~ , ~ n G  
ncf;.l-qi t L a n  a ro  .fr??I~?;lcd - ?!trS.?;~ thS ;: p.?:~,t,e.rl,r 

The ~ l a n p  p r r i ~ d  for raclt m:,n !dl', be elr;?it 18: >.or?~.m- P,:- f , -  
anticipated that a b w t  o u ~ m  (71 h.31i!:n 0f thf.t5 t - f c ! ~  id.l?. ? a  
c f f a c t i v e  e:..e.y, 'pr a re t f . i : : ! .~~  ,tj.cp ;41:,, 3~: TF::-\'!-(:.:$ <:: T::: 
i 7 . z ~ ~  t?n E;R.-P 0t24.; CT 2. :ti :. 071 ;-S 3 3 ; C:C<"C .r>,j.x~ ,t:rl 2 2 8  :.I.: - .,> ... + 

fl%a tbofi, perfoml.?!~ p e ~ p u c i z e l  k;fs:.me, ai?C ~,?i,i-in<,- t,;: ,:::;: : t , c", 
Tnc :Lndli vidua..1. a-! %!l?h ?x;*.Is* 02 01 C ; P ~  ial.:L.I. hs i i ~  t f ~  foxe l  .sf a 
D B ~  Al,rcfug ti19 OF<?'P ( ' ~ L j k  .jr?xrj *dn (S3r3 ?-0,5~3~, l o . : L )  



Thc d e q p  pi~rlod f~: crick =a 1d:11 +I c ~ 2 7 t . n  ('7) h o ~ r a ,  TG ' 

n n t i c i p r e d  that ~ b n c t ,  ~ i : :  161 bourn ~f this  time eilll be 
effective rr'lerp. T)llr rcsr,inlng tirac xi.lI bc ut.L.Ltzijd to  pre 
pro the O ~ O C ~  b t n t j u a  ant;, an rfsLqgn clrtanin~ up t h e  alcgp 
ntatton,  ~arPorrn.fng perncrncl Iyrg3-rrll-, nnd eacjng brsakfaat 
Ilepeikdlng on t h e  i.encth 03'  kh5c Qpe. 3 t  aparation a nap of 
008 to "CQ hours d l t ~ ~ t i n r  ~hc3itM be a::hcduled during t h e  opns 
,aeriod. 



2 ,  " No experiment ae tk:f ty v+ 11 r.tqrr.Lr~ cr.*lv ~ a r ? . i c i p t ? . o p x  r ~ o r + ~  thm. 
(b) 5O mfnutes, r.7 3 . m ~  t k m  1. n?.r~l.~ta p ~ i a ~ .  t c  .tifi'l:,off, 

3 ~ n r i n a a t :  n r r t , L ~ l t . l . ~ ; ~  during 'ho ao?~o-P,:lov~: nl-F? 'lini?.ed k: t b o s ~  
(b1 t h a t  can bo porforxcd by She a ~ a l e m r  mgirzct- fmcc I I ~ R  c~~tr:h 

p a l  t ton 0 

3. Ent t.t?rioa w i l l  be rechargrsd a?$.:c? j.i: r!rr ir"t.r; .: , 5!cr.:ia~ l. cpsn Ln 
(a) 100 m:tQ?<tea but. crow 1 ~ z d I n g  :.a 2 mimr tcs  f w  L:yat:ri~.~ 3agJnec~-, 

4 mere & a l l  h e  R r;lia.l.m~:a uf nli? f i r h i t  p~:!.c..~ .;-o ~ . -T 'b~ f iS? i  
(a) mcparntion, 

5 The S-NB G W  and PCS cha.11 b*! uecd for n31 GamtaFera prGafi &a 
( c ) S-TVBJGSM aopa ra t 3.0s. 

6 IMU f h a  c2igF.nenf *;~'.,17. hr? rottnirc~d ofice pnr. day f o r  ;~o:~,~rrl  
(c)  ~pacccrnft r~qv.';~ernelzfr, :;?O m-.rtctel, 

?* XMU ahtgar?,snt ~-crlur.ras h r s l r ~ ~ c ~  -:he L?: ttxfls P ~ ; ! : : . : . Y ! : : . ! . - ? :  1). v-,;. 
( c )  local korri zantal., p25.n kcd Jr: ,.l'::o df.rectJ.an oi 3 . i ~ b  ",cad r n ~ t i : , ~  P 42.;:: .:r: 

within - + No t ??.t plan? 0:' '2'; :1; , ';it? t.5 =g3,1-; ~ . + ~ t t  r~:+r .i 7. ; 

Itatst 3'3- 2So-re tlin lo:,zL 561. Y-J~I, 

8. 7h-ring near cns'ch OE% 1 < C l : ~ r a i ; l . c ~ a ~  D~~F:.&,~K%OI~F,I el y:h kla,pra r - r i l i  :.I I 

(bl talcen no loss than twice  per r 1 . v  (36 a~ i~u t r ;s  p r  ocx of t h ~ ~ c  
atgh t ings 

9 ,  Od.b+.al merigafiol:~ k sigh% iy33 rsydlise lr,a~ri~$ .:;:IP +)I ~.:*f. a 2 n ?:.I? 

( c )  direction of f S%.@t and t bo +!; n x l s  n.2a.r :'.acai vc:rL t;a 1. ;*.i~d p~in' i- , -  
toward cmth, 

1, The S W %  prov>.dca GRcC ~?r!.cJ f.lr:-lnnk .?or the t ran~Ifna . -  -InJexh.i;i~n, 
Ic)  Ths +I[ cx?l.a I n  Po-k:at-d w ~ r l  ngy.raxirr,3talg yarablct to 3.wc 1 ho~-i -  

1 The 9-5 ax-ia is disrdn ant3 appr~:?~j.rnn_tclly ;sar~:f !.el to 39cnl  
oar tiea 1, 



1, The CSM in ehc ecl iue ~ c h i c l e  TI?~:-.:t"l:j ?.ma:yozi.tLoa n.ad rlock4sl~, 
( c )  me S-TVS 3u irn tf:a ott!.fude 11 >:r>. r;ra3~,, 

2 mu tnnopcaitSnn E ~ Z ' ~ V P C , U  G~LITLS ~r?i.kh k b ~  +X ax la  f~iwnrd and 
C C  > within 2 TO" cf t h e  ST-ujec?,or; l>lsilcg - k Z  X : X S  .np, Iif::?r sei~axa+.lr?t. 

f r o m  the S-FIR tbc CSFZ pn~fornc;  a +*l_ZCIE ~?'.i;ch nm.:uTFr folSn~!od 32 
a ~ 6 3 "  r o l l  in order to ~ . : L i s  for doc!;ing+ 

3. Tfma for t ran.spoa i. tl.on ancT dcc!ring inclvdi rtz prep2~."-t:ion, j 2% tizz- 
(g) of SZA, end perTemancrs of  hard dockirlg proce&drea is 44-0 nznrztrr.3 

h r o  fx*ing all cr2:mcn. 

4 .  Ti m a  for S-WB wparatiort iac 7Li:;ltEng p r e p a r ~ t a q  p ~ m c ~ d n r ~ z i  i e  
( 8 )  5 minutc~, 

1, The coast. ~ c ~ f  04 ia,: 1r:dc:: R ~ : r : c l  ' n t l : !  of 173.3 t: n,'.d:.n.s!rop *:?:?:I ~ a t t ~  -' 

(e 3 05gh k l n ~ s  f o::? TiTiJ a f:l ~~r . ;on t : r  m c ;  th *c+t) t: c Ti;;< V ~:.OXTC:C . i , i ~ f l ~ ~  

2 ,  h 4 ~ ~ i ~ a  fllcimal C ~ ~ ~ P O I  (pTCj .:FJ rcr;;t;.:i.-ed (i;r:?!_:7~ ~ 0 3 ~ t  p:'f:j-~d~ 
(d)  except ss Sntci.r;~?gtstI by t b  3-cq:rf.rr:rr;cnt~ o,f i t m  1 ~ h o ' s a ,  Du.ri-:.;.. 

WC the CSi? 7-Z ~?:~9:7c j . ~  poi~.<:ed !.c;:n:.",) !.A--+ ~;IG?  :'2z0°) p, ro!-.: 
m t o  of' 1 tr! 2,5 r.a-~ol:: t:iions j!,:r i?r;..l? :!.s ~ 3 ' :  n:?c~,~c Irhc 
X axis, Th3.s ro:?l.:ing ;;lc t:l.oa <-tr?>in~;.  :-$,$.EL ':rl3.:tc 15 z - > ~ i  r<ri;i i d r i  t i -  
rat no cau.ai~.g t h e  X me! 9 >:c sm-;caficc 35 ,>:I-? !,kc :int tJ"n1 ny:Eon ta<:ion, 
prccosatoa. arm? -Ln< 70 i:d Ions b3f ap~:a-r.i~zn : ; s 7 ,  - ;-X" r,+~nu-t Zhp ? xi.. 1 ! 
Z P ~ r i o d a  of nor  I1:z 07: :m.: ion +I--: 'I,! ?';. '-,;1 ! < I  ' '.AT-? r . ~  n:-*' 

plnasf; be fal:-~-~:cd ll;r 15 ? l ~ : . i ~ , ~  r j f  c~n.k,!y~,~c;l~c YJ'ct, l ' t :~:  ":?i.Le-uP--ii; : : . Y O  

j,s thp..l: PUT R anj13 a?? l e ~ ~ r l g  a r t  tr: . t . i . r - -~ re ,  >.X1-? 7r.t:'iu af 1'311 t o  hoXc1 3 q:. 

5 to 1, For a k ~ f k  ~, t ' t i t~ .d : !  him id ?-!-c!Qc t 7 . ~  DS >Y;2n ?!3 m5 ~ - 2 : ; a c )  , ;.::,j 

r a t i o  'It3 7 to 1, 



5.  TZac prlrSod fo r  .a TbFJ r;?;lmcl . ~ l ; p s c t , " r ,  rc'.F?:?nr?e j.5 1.l ntnutos, -. ($1 G ministea 3dd i  : i i)~?~;l ~ D X '  ff136 i l : i '9.~2~:*'11 t : EI 3: :I ::iS.f,:i: c s  f . 0 ~  a Pin:: 
a l i  gmcnt check, 

1, ma X a x i s  3.a c p p r a d s ~ l  ~:TI;. pnm.l7.rrA, r ' , ~  !.?I-? ].?:var :4.0;,~1 b o r ' , ~ ~ ~ ! ,  
Cc) with -.X forward. 1 : ~  ruol-rj ctl-an f 3 p?:zecS on the dd~cct . ion of : : 

P OP 2 P X D B .  

.la OrbA to l na17 l +.J mrj2 t 63 gh ?Z:>gr! a+. I:? 13 a rcr; r? ,i $r.r!. 4u;lirS.n~ t h o  f l r ~ c :  
(c 1 ?, wo 0rb5.t~  fo r  ~ . r ! l {  t cclsr:' m.2 ..:!.on r u  ?.>t.rr:!ng .k?~j :r 11criod the  g a n o , : ~ ~  

CSX n".ti.c;udr w i l l  kc w i t 3  t31c .+!: i '3d +>; 2.;;::~ ~:O~.~A{;Z?:I kc lo t?  the 
l oca l  hor : r.:mtaJ. p'ime nad tbt! ;C F::~.F: wil:! j . 1  r? i4+t?t<.~ 6 ~ : "  of e.11:) 
orbt t  pJpkau ,  

2 A mSil L m m  af tl!x,cc o r14  t r l  r ;av pI,.I, o -C'L -3: -J:,.ln~z ( ~ ? t i ~ : i . z h ~  TMIJ 
(c)  & U p s e n t  a? 1~0 n?.:r:;tc*:) v f 1 4  Fr ~p!l:iri.:.rrt: :!5n3ye Snc : i t ~ s ~  

nbovc fa r  sf: til.ur.l*a - 

T i m  for j.n$t,inl r ~ r h p  J , T ~ + , ~ J  LIPI=-eqlta!-?.m TS?t r4!3 .'.>-lr ? ; * : : p r ; r ~ ~ c >  

Cg) rekiove and otow CM psr:;wrcr ar ~1 themnl k~tln'l,c;hc,~, px-fofi~ {:Pi 
q n t e n ~  chccica, d l  acounai 't abld ~~to'rf pr;?be and G - k s ~ 5 7 2 ~ : t  r!~:ck f o ~  
UX pressure C Q U E ~ I S T ~ P I ~ ~ ,  op.?l U2I batch, f ; r ~ n n f a r  t c  LTC, 
trana.t"er uab3.:E.ce,.l 70  u% .-> I; .  rrrfn, 



1, The X hour pr.!o? t o  1;EM s@pn?:at.ich P r a x  t h e  i fY,  a l l  crvd 
C @ n c ~ h  cro wlJL be i; of;,nlQ cc:*l;pL c r l  wl i:h ~?.?.v.i ::af:l.~n nnr! o thcr 

aycesmft  pra1xm-G tary accj.vf !; l ss, 

2, -From fEFi ~:ep.rm.t.r.~n to + ~ ? ~ ~ ~ h r ; l o s ~ u ~  33 "P.~cT. ~ o n t ~  wi21 be perfurn-- ' 
Ih)  st the^ on-heard T,Dl or CM., 

3. The two LKFt 61*mm-;in w ~ I I .  ha%e r ~ i i l ~  i.f:t.rc? c F,I:ICCP cycle rra mgre thr,.; 
(b) 6 hours p r h r  to start of lmar  tm,q:if,~r. 

Prepnmkfon trtti~ far in! t . 3 ~ 1  'L..?nnr eSrns5 . - .?~=.ixlm s*~rCacw, 
photographo re>-inv e:cphrfil;ion p?m a 3 n. M j;hE: of ac 'i1.1a J. co~tditbcnt: . 
check out or,rf don aultts and FLf'.S eqr+;ni.rcnt,, check out cornml?aica- 
t ions ,  get O C ~ C . T ~ ~ ~ ~ . C  t ~ q t ~ l p e a t  rcar!.y - 1 1 1 ~ ,  8 winn 

Cond~~et  external i n n ~ c c  t ton of 1,LY - 5 win ,  

Cliinb :iaddevR t ransfer  pcr,lr",p;~=.-?: fi??.la T:IY, OR k * ~  l1KV 2 r n i l ~ -  
30 oec, 

\ 

R ~ ~ T ~ P E ~ P ~ X Z F I  LW, - JJ min, 30 ~eh ,  bn? r g l a  .rr~,yat.~r~) 
1 mln, 20 :.?c, !Fothlq?atms]  

me LDl is designed wo that :T.t cna bfi Zefk v>~.sr=ctlpicr?> wltb  he 
cab 1.n unpmnzurlzcd on tha 11~tr~nr m?cTgca, W.;-rrrkmen;. d?a-j_$~ 
~ h m l d  conform, or posn3bls sft'ecta be pmpqrl,y deff~rd, 

F5e;uze nhnws thr. ~ + r 5 w  rl tatsncn for ErA f m m  f i ~  =+ 
as a functloa of t.hrr d u ~ a l  ion >f t h ~  EJ ar.t.i~j-i 7.. Tk-l u . ! . r ~  b r . s ~ .  
on the  amount of a x y p z  a'i.n:t.k.k.t:le to provSr3a p ~ r g l n g  of ;.kc .Ed 
emit  i n  case of pr saa re  .3ri-f: r-c'~it;al.ixatf.on ~ je te i ; l  faf bwe. 



2.  ??isre ~3.3.1 be r.o ~;:psr:mt!a-l a n t ~ s i t y  dat+-rng. TJZ4 ltrrler* ~rcktu-11, 
tb ) docking, and P C . ~  of1 thmrt:$.*. tmrlsenrrth i.n;cr .:.: n;t, 

3 ,  Thm IC'1 uJ 1 S he ~'n:~n"tlr~:.:r~,J t h e  n ~ ~ i t - o  ~ l * ~ r * l c ! ' n ~ ;  weabor'  or^ t h h  
- ' ? c ~ z ~ m t f l ,  ($1 mtura P,, 

3 FoltowLng T ? a  R ~ ~ ~ ~ ~ ~ ; T ; F ? T ~ ~  {.!ye +:! nxrtl i:! ~2: - f~ i :cd  ~prrc::trl l l .~~y 
( c )  para1101 to t h o  lac31 lioi-.i zm tin t p7-lor to i ;. ; L l  n&.C~g v,rrasonr~.h 

i n j ~ c t j g ~ ,  

3. Jn nddtt:ion f,o tha . T C  r ~ ~ t l t i i . ~ : f i i a ~ ~ t ~  CI!  3 t t 1 3  2 ~bt373,; ? S  is 
(c nacesstlry ta provj-il? prc- rec= ePL.,-:l:$ c o ~  1.5 ng ;'ar ?he Yai-il.~-d h+at 

1 ,  Thlo j,s ac~:cmpXi~hed by ksapf r ; , ~  t'zc -X LY~ a cl.trn~..d 
ermward wfthin tbn I i m l C s  ~ p ~ c ? . f ? . c i i  f o ~  PT!,', 

4, Nu sxpesjamtal or zpcr4n:l cp~l:*at:on~t a c t i - f l ? y  ~en ,u l?Xnc  cr:-w 
(a, b & C )  aMtntirsn ~ J k a l I h e  achcdulcd 2tlting the Ij-nzl r"o7r.r hn;>rn q f  I:YP 

Tmnnearth Coxst prt9.od d~dx? tn' ?;he er!tfcal-!.by oaT ~ I G  k : b 3 f . ~ t f i ? g  
a &sf e cjrxtm s*sr:i bor, E ;u-fk~:4.at'a?i a icrsa$c vj. :l:L b c cci?p t.~~:tt, d 

dcwiag t.hSa perjod, 

5*  For CtvSH ~epear~,?. ioa t ?a aX ~ . . L F B  3 B r ~ t n t m a  6~)~-70" cjotrn t5q 
(a k c] dlrectiaa of fLf.ght and . t n  1k.e l:~~+jbck(l.ry y'rnrre ., '_$r.r, +Z axis  

hen a ~ ~ 3 5 5  i ~ p  ? y . , : p q ?  ir.2 C? :'z? lV-*.* a F ~ . . . ,  --*' i : r?L -i~+:!:. " T L ~ , :  

,, *,: :~+x~.-?.g.-.. :-.-.;': t.; . ,: : :=-.-; I,, 3~ ,:y/':,:< ET;:L;F*.:,: zz< ":?2%:--*-- 
{a) nc l a ~ a  Lbon 5 e 5 . n s t ~ a  , ~ r $ . o r  t o  reabili.z:j; !tC'~.i'<i;'C) f~:-:.' m*ltq? 

altitude. 



7. Pcsfora r:>S str,tus checlz pr iar  to T;:?i,lx ~i;r.;.,~.zt;c~ ( 6  mfn.) clpb 

In)  a mn%n bus  status check srftar aept.,ral;iDn ,?nd prior to re-ontw 
I3 m i f t c S  o 

100 Pbrfarm ata'fuo chock of C F ; i ' R ~ ~  :,.JTCI 210rxra r y j ~ v *  t o  CHISM a ~ p m t i c ;  
!a3 (I minsl. 

ZZa Preheat C!fdRCS on,yine vnlrrrs 112-13 d n v t e e ,  Lo k2 coapXate 10 n:inb:tcr 
(a) prior t o  CH/SM e3parntian, 

I n  C14 h % d f n ~  sh91b be planw>sd 30 sxrI< .es thn:? nrjn b a r  pl-for to 
la) ~ ~ f o r l n e ,  or h t c r  than three he?.vrn pF!oa ", sil.ncc?., 

2 ,  Tha 3mgLtxd3 of eszi,ay for bo?h %be CTr cnif ::i rr;q.r>rst bo ss?~ch Oh?. 
(a) the 53 Bnen not et?dmgsr e.ng ls~d c ; ~ .  :EG, 

3. atq* n*ar&s with tho -X axin fn the t r ~ , j ~ : ; ' k ~ r y  pT;=n~ cu?d rot;atr.-' 
( c )  apprcc:$ilu~te3y 26O -e&h~ranl fmm l a c n l  haw l ~ n n t n l  znd tb the 

+G aXla p%nl.ed a.w.q* from earth, 

4, b p a r l n c l t s  rJr &*la ret~racd i~ thc? GFl7 must :rlnrnJt-e a sa~lmw 
( g )  of two dqya aftor .Inndixgy 



L7 P . r y  oae q u ~ d  of the ,WS (s !?)  E:I!ZII nn~.:  h~ p ~ i ! j t . ~ ; i  +xY~R%-&$ d ~ q  
Ea 1 qmec fox ne~Lcrl:o cxi;aor?-tng G--',.cI SOUI-S, 

1, S-MR ?.ropell&m t t cr!::: ::RE.- 12tt  vc:;,Z sr! ~fi.r:Yvri S ct.. T I.%, p s * ~ . b n t b  
a abwak ovary 4 houn*~ n~1. 83 aqc?fn!:sPn 

The S-9?113 atable pla t fom brz t1.e 213 liad c, nl.dd lo g?.n3a.k 
(a) rcatrictmn aP ~ k 5 O  nbwdr. Chc X w a l  n vrLic i.c y t r  ae l,::?r:i.i, 

r o l l  bl fli@t" 



lo SPS pmpelhat c11alZ be hti2nhincd c b w o  t . ~ n  r;-,~bukioa 
{a Inatu9l.li ty  Xcv e:L during any Bc or1)J.P: rrmr?.u ar,-, - 

2. ContFnums SPS abort cap55 litp d . l X  h~ F!, ~ E s f  ne.L . 

la1 

3 Tho nisloian rhalP be abo~tod  es eoon p.s paasEb3.c ' a f t m  
(a) umontrollacl loss of cabin prer-m.Y~m:;1ci;! . 





Analyzing craw cnpnbi l i tg  en acq~rim target w?.thRn 10 dnutas  

Detedniag crew inp~te for autmatic opcreitim of  the Am 

Etraluatina ssqucnec for expc.rixant camande (nnx5m. 100 ec~zaapdo) 

Seleetin~: control aodeo cau~patibla wtth operator ccpabdlitias 

AiiatyzSng avail able K!?! t?.rget and s t u t ~ t s  pxe3entation hcx&7a~e 

Select f nl: d h p l  ay and control cmbf nacTon whkh placea lea~t dcrncmd 
on operator o k t l l '  and endurmce- 

I nsurtnr: that A'im W C  nzc! E: .Pa p w ~ < d e  neRP 3m&rmc=$ rccSOqge 
to ope rat cr input 

2. D.:tc:;-ruine training requirmenkn to er_cw:e ~ i m m  mew proF$.cPenep with 
sclccte2 11TM display ~ n d  ccntrlsl hardtrare 

BY - 
Spzcifyf;..g critical tas;!ca requl7:ed fa;.- perfoxmmcc. of K21.1 Q-..oshon 

P r o v b G F n ~  cousco and bsicEltng o u t  %8n~c- for crew f m t l b a ~ i z a t  Am 
and trzlnlng 



ATI.I C ; L Y ~ <  er Fl.*bit n 5 3 l i t : ~ d  Traf3.1~ **-*-.. -.- -.+--- ---Mu-.- 
I. Evo lca t~  ca+vfer habLtability 

- I 

Analyzing warall umbla volttm nvailabhtity 

Insuring m4 pecuaicr a d  CFPP iltlppoxt equSprnent ccapkies wf th hman 
enginccrS.ng and flight a n f c t y  critesio 

Innuring adequacy of illuratnatim for AX*: diaplay a_qd cnntaol oyatccls 

' ETstablishing mrlc cycla cmaparf.ble with wcxall  mission requf scmcnto 
and GeminilApolPo data 

2. Evaluate carrier profAla for corrlgat2bif.ity with LrPI oyctcras 

BY - 
Cl~ck5ng ATPTi mtriwable (EXA) cacoette size agaiant hntch a i z c ~  

~ v a l u s t i  ag data cawet t e  manBeo ti0 emure srtid tk'ansiotion c a ~ a b i l i t y  

Confirdne coicpatibility betwcen caseeteea and carrier meordage provi~Lons 

E-qaluating ~ T E ~  D&C for chp2iance'  wLth  hmnn en~ncering werk atatian 
crf tcrio 

C a n f i d n g  voluae sllocct ion and stor-ege configuration for specbnl 
EVA gear, 2.e. , mncuvering ayetem, eaole, IPghts, lfi.fz suppoxt 



Ground chackout of ATM 
OrSitr?l checkout of A'3TS 
Spaceetaft painting and trndctng prior end during expcrfmat 
Crew motion rcotrS.cCion3 during trceking 
A931 pointing arld ~ T C E I C ! . I I ~  J c s J . ~ ~  and tcclmfqucs 
ATrf expcrimnt ooq;ucnckne arid control 
T;lrget Q of o p p o r t t m i ~ y  (in-fli~ht ~eprogrartnrfng) 
AT11 orb5 tal rcactiuacian (potr?ntLal rrainEcna?lec) 
Control/display copr~atibility with LT?!/hT?d G!!D 
OrbitallVCC-8 ccmw~~~icatf on3 m d  f 1% ~ h t  pfann3ag 

A 7 4  £3 1m dntlz rctximnl (catrlektrt mmagera~nt) 
3?tL err,:? cq~:iprr,cat ffrr. frcqttcnt L"$das (n;nd7a) 
C r z t ~  lo=c3 2ti OP. m d  tcth~rbn:: (hardi~zrc) 
C;:CT.: iwt S?SSS.AC l oad  (worlc cc:t~CuTz) 
IS.lumination Eur511g EVA 
Clbew cmpei?ln?znt pse- during and post- EVA procedur~a 
Crew ca;cpmrtroen t IF111 compatibi?..lty (h 3cches, 01  s t~pp  ly) 

rz=lctf.vr?tl~tt and rafurbish~n.n.t: ( b u t t ~ r f e s ,  C'Ga e, ett.) 
Craw fo~ce ar-d nrrmnnt Iwpacts o;t t3,T'ZiE installatlost design 
Spec ia l  tooln find t e a t  s q u i p ~ n t .  
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