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inntd.lmtim mi ck.p,cJ:ouC, of &pcemt F-clz.:,=~a & related cq~lilnant 

in the A l l a l ~ a  E ~ r r  t t ~m .?.'Or%lec~ . 
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l%a r ' o1 loHn~  mmidernt;ror& Kill amiy +LO the 9xz:ariw ol" m e  l c r  b 0 l . n .  ' 

o .  h m ~ l c h  as a I~,%A.: QT :he ~nkr";ace M u a m  kIL1.  ije 

me of. t kinfit 3 ; ~  Ls.dted q w t l t y t  a m s m i d  ~ ~ # l t ~ a i  vi11 

be w d  fo r  m n  L-1 of hole pattenl~ , excwt a n ?  r;-x~-epttomlly 

-1wc tolrj~gq~es are not c ~ a r p ~ t j  hie xiti1 practical m w u f a c t W z  

glpcrmaes. 

b. 7 .  caEice w k m  & l ~ m a l c m l  c o n t r - ~ l  is not prac t ica l ,  m t c r  

WLP a t l l  IH ~ m d  'to e @ b L L ~ t k  the actual riii*~-lm LO ddcki 

nmductim  tool^ or p ~ r t 5  em eet  to inuur :  htt-rc:.w.n,wbiU.ty 

qr r ~ p l a ,  abil2.ty. 
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DOES WllIKE A KK%R TML because 
axcsptionally ~ 1 4 ~ -  ~ O ~ ~ ~ ~ R R C O B  are 
not eampatibla vkLh prae t l ea l  -1 
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REFERENCE GAGE. IT IS 
C A U D  A WTER COYTRdZ 

HdJE;YER 
OR 

MAY BE KASTERZD RY A D l r P l r c A m ,  F r n  m/ 
ORIGINAL U N f  T. 



IN THOGE CASU h7il;;tl; ' rl't,'. ,iO:A t CONTROL IS Hm FRACCXCAL 

TROLiJW.,  I T W  CO::F3GiJRATf OF;, SUCH 
A5 CR3TICAL CGTr"i0'liG A?iD H O U  
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e . ::,?;em ;7:-ni't?c~L, tlz ~ : c l l ~ - ' r  tm?, will be t-ijftfftet and 

b,. i X l l  ,:":in ;-i.:: be g&flcd 9n:;~ <n t,:msa IneL~a?e..s ukm 

KT: $4 ~:&bl;!. "-2 l l ~  t v  u-I?;; * , * d l ~ ~ l i c  zl.il.1 and ~b-*-p3 



W fol5.Mnr m - ? ? e m t ! c m w  w??-1 b cg_nl,i4 42  the A & ~ S ~ ? ; ? , P  tool*. 

E. Wl! nLqLct: dl1 m l y  1 ~ t  UE+. -?ep t o l ~ m e e ,  Ycrle llrlae 

7r ;?n.ntcYtr? b m h e ~ a  3r th5ckmeo the md. 

b . C1xrpf.n- -dl! br: t l ? ~ l . i c h e d  by wing standad clfinscls 
7: D '  
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-- , ; l J . l r -mte  39 3~i;r:rt'lnnl-:w:;'1P -qnl!  re+,t;,zt.a y ~ r : + y  th~lr nece~sI4ty. 

JwTd: ntZ rn tm: ?. 1 -LLy te rpdc 9." f !F; krl  ' t r . m t r r L ~ l s  i%r $2 

~&-Um; h h ~ m ~ b  ?os:.:!?I:c. !W!tdnr 3 r r r v j 5  m5 e12. be prn-ddml &ex 

? T r I c t f F d  !',"Y :*:K~Z+~ * PR , %. 
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alie qq e Twl- l l  t 
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??'he p lmb? ,n~  i : L ~ r k r S c a ; .  c:ae-tlt b a l ~ q *  1511, ar rrquirr~l, c a ~ i z t  

3f R E ~ I @  p 8 . e ~  .?.?IT? ?J?"d :R the ~lac!?e. 
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P q y  p l ~ ? ~ e  :f r~l.rlf~.-~=~t vequ4 4 to ??I.' rrrm .yq; -n- ?mces~ z~~r ra t im i r k  

edbri catirrf, C r i - + l : ~ ;  ::+-~.t!.~rnr t Yqu i n-nt F+ 2 7 :*c ?m? C t ~ 4  P-CLC .; 81 to01h!, . 
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rng RP mn11; IW t3 ?PT.'J-P? 5n-y~rt)mf:- t e t  w 4 ? 1 m n t 3 *  



4.0 P ROCUREXiiNT K4D SUBCOYTRACT 

Haw materials, s tardard coctponenta end cert nin a p e e l a i  parts  and suh- 

assernblks are obtained frnm cocrnercial eources bv purchase orders and 

and suhcontracrs. Authority t 7  purchase such materials  or items is 

tramaitted t o  thc :fateriel ot~anization by aeans of a\cquirements 

re l ease ,  p r ~ p a r e d  bp che Xanufacturlnr En~Fnect. 

The source awarded c h e  purcrmssc crder or aubcoutract  is  selected on an 

ah jective b a s i s  by !4a c c r i c l  accucplimhes t h i s  accordance w i t h  d e t a i l e d  

iironcli and Pivialon vtf t tsr ,  procedures, e ~ u m m a ~  o f  which Is conta ined f ~ ?  

1~ocunec;t DS-XXXXX, "?rocurer?en t: and Ma t e r i n l ~  ~ ' ianrt~enen~".  Pul!. cons i d ~ r a -  
1 

I 
t l u ~  or1 each procurement it; +:iven tn tlie a b i l i t y  of prospectlvc s u ~ ~ l i c r g  

La nec t s p e c i f i c a t i n : i s  anr' d c l i v c r y  sc l ! rdules ,  assure q u a l i t y  cckrrtrtai . ~ ~ . c f  

provf  de necesaery d a t a  t~ suppor t  Lnpi n e e r l n c  and ? ? c l l : ~ h i 1 L t ~  rt*qui refnents. 

the tc~?ooslhlllty ~f t h e  ??aterir.l ur~~niz?tinn. V a t e r i c l  e s t n b l i s t ~ e . :  

2nd visits t o  Lhe planla ilf s c r ~ p i  i cr . ; ,  callir:,:  upon L?ie o t h e r  d e n n r t ~ r e n t g ,  
I 

:or tcch:iicai  :;upport.  9 urvcvs and t e ~ h r ~ i c a l  fev!ews a r e  co~2ucted t ;: i : e l y  

aafurc aat i s  factorp eubcontraet praRram progress .' 
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sl. 1 INTRODUCTION 

T h i ~  plan outllncs thr! r r ! q ~ ~ ~ n ~ ~ ~ l a * n f s  tnr a f ~ ~ l l  scnlc, Claea I11 Mock-up 

$1.2 SUMMARY 

Thc full scnlc, C1;:lss 111 hlfll+i.  , l l r  rl.1 l l  j)t*crvi(lt? a rncana for dcvcloping 

thc basic Engineering ~I~:sI::II I . 1 t . 1 . l : ~  Tor. Vc~hi~lc~/~ryJacccrnft Fxpcrlrnental 

Systems and/or Equipnlr~~l.  'I'llr* Aktc'L- t11) w*i ll d u o  providc Manufacturing 

with a rncnns for fit-chcr-lt in!: 1 1 1 ~  Ti I-st : t r t  iclt* of cach syalcm and/or 

equipment prior to inslall:~t.icva~ into the Il:~ncrr Wcen for systems 

integrated chcckout . 
?'he Boeing-Company's appmncli 10 ktbri cat i ng n Class In Mock-up is that 7 

1' 
construction consiste of mct x1, ' ~llastie, Cibcr board or a-good grade of wood, 

Structure i@ to production lnlcl-;~nccs and of production materials. 
, : ,  1*"7 ' C : ?  i - r i , ~  

&terns equipment is simulntu~lq + F w * w o d  w k a m e  
~ T C , I  &,.$L 0 /! *c. 4 , L..Fmn - 8 , , .p &?. * 1 & pf:; bn &At= 

-9 use i..; .p - rk~ t .  r '  4:. p, c =;7 ~4 , 

r f .~r+~.oj ' ; : t  IJT ap: 
The primary dadqanmt objcctivc will bcjf-those wire bundles and tube 

I 

nsaemblies that will be rcquircd to inter-corlncct the various items of 

equipment that are programmed for each specific experiment. 

The Block-up will a l ~ n  Ilc I!KPII 2 0  I * v ; I ~ ~ ~ : I L ( ~  t l w  rncrit~ and fcnhtlblllty of 

propn~cd chat,l:c*~ It, 1lr1f r ~ t * i t : ~  1 1 4  I I I *+ I  f a * t + *  i ~ t > [ # ~ :  i111r1 :~crt?ssf l!ility, 





" PROPOSED MOCK-UP HANGER QUEEN" 
FACI L ITY AT MSFC 

(NOT INCLUOlNG ACE ( GSE AREA) 

MSFC MFG ENGINEERING 
B L D G ~ S  44755 
(ENVIRONMENTAL CONTROLEDJ 

CRANES 
TRUSS CLEARANCE NQ e T o M  HOOKHEIGHT 
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LOW 
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AREA 

2,500 SQ FT 

2,500 SQ FT 

I tf. I HANGER 

i 

QUEEN 

i"2 HAFJGER 









The Mock-ul) will ca~isi:;i r j l  l i l l  I l l i ~ ~ w i ~ i j ;  I ! I I * ( ~ ~ ~  i r~a jor  ~c!cLirms, 

n) Spncccra fl I l l :  ht ~ l c  t , ~  I l f  1 I. !;l-c*lirsrn, i ~ l t - l r r ~ l i n ~  Ihc In~trumonl  Unit, 

wt~ich extt*ncl~ i ~ l ~ l l i ~ l ~ L . i  1 ~ 1 . 1 l t b I i  ,:i. ( 1  1 d - t - t  i ~ - i ~ r n  station :!222* fi. 

13) Scrvicc Motlult S(-tnt i c ) ~ ~ .  i nc:lurli IIK t4lr? Doostcr Enginc and thc 

Comn~and Modlllv h i r i  n ~ .  which cbsrrbnrl~ npproxirnatcly 15.5 

ftlct fnrur:irrl f i r b ~ ~ r  S I : I ~ . I ~ ) ~ I  :i594. ti :ind '3. 3 feet aft from Station 

Thc threc majar sCclions IVI I I f l t ,  (his Eji i~tql  ~bild buiff: in  separate b u n C h  

nttitudc positions: howcvr.1-. I 11-4 rvisio~~s w i l  I I ~ C  for the stacking 

of any interfacin~ uo~j ib~n;~ l  tor is ;tnri/or, 1 ~ 1 1  ihrcc major sections together. 

Internal and cxlcrnnl tvr lrk 1 I 1:1i 3.1~1 I'HIS ~ ' i  t l  IN! :~vaiIable, as required, to 

providc accessibili1y to h1:i qi {I l':lc!ltf t *  i ~ i ~ , : ~ n t l  18;nginccring personnel. 

All  .basic intcrnnl Apolltl A l .  I I I 1 ~ 4  Y t I , t ~  I S X ~  I ,:~~)iling Systems Components 

will be included in thc t h r c ! ~  nlnjor sections. 

The Muck-up will be morii firrl ror each spocific experiment that requires 

Vehlclc&acecrnft Modl ficn t Ion. 



~clncrntr?rl from f ha! Vt+tllt 1 t .  : 9 ,  0 8 -  I l i  , \ : f r ~ i ~  I t c - ; ~ i i r ~ n  rvr~ i~ i r t *mf:nt~ .  

Thc!uc s~~cc i f iun l lo l~n  r~1u:-1 :I i ;11 I : ~ J s l t !  10 :t 1 1 0 ~  maxj mum lcad time, 

as required, to support 1 hc Mot  1 1  l irn:tl irm ~c.hc-flt~lca, 

(2l)tical looling i lr lr l  ;In op! i t - : r  l r . ~ ~ l r . r t ~ ~ i c l ~  kystcm will be provided for 

ltac-:tling Ihr! ::irliul:~l(*rl c r l l l l l r 8 1 r n  i 8 . 1 1 1 l  thla hlrrrk-up ~ltructure. 

Wiring and tubing runs will hc dcvcloped on thc Mock-up for each 

cxpcri mentrs rcqt~ircmcnis. l'rtt tn prt-liminnry Engineering data, 

Manufacturing will  devclol, ~v i t a r b  r-r~utinc, breakout points, mpport 

brackctry, assembly anrl itlsl:~l l;il ion scrlocnccs. After Quality 
AfqQ u€;stdrAj !'>4kllJ: .*k:;~lf, 

~ssurancq\ha$&cce~ted Ule dbvclopcd Mock-up wire run, the 

developed data wiU be submittccl to Projcct Engineering for recording 

onto for ma1 'Engineering Drnwi ngs . 

Manufacturing will then procecd to fabricate forming boards from the 

A.nn h r ~ 2 ~ [ ,  
Mock-up cable confi y mlion . 'Fhe-h?&&@tChM wire bundlejwiil then 

be assembled on thc  for~nir l~  l~oarcl, 

Tubing runs will bc clcvt*lnpc.rl ~i'ir)il:~rl,v cxccpt that templates will be 

d c v ~ l o ~ ~ ~ ~ l  fro111 M t ~ - k - u l t  t . a I 1 4 *  I 1 3 ~ 1 1  ~ ;~. I I I - : I~  IOII. 
. . 



5 1 , 3 , 1  {Conlinucd) 

After thc dcvclopmcni oyclc* 0 1  4i1r Mock-rrl, wiring runs anrl Euhing rum 

haw? been eatlaficd, thc 1-1111s ZVI 11 tllct~ he rc-installed Into the Mock-up, 

a] Providc Engincrnr ill!: tktc-nmcni,ntir)n, as required, to h i  ld and/or 

modify the Mock-up. 

b) Providc Mock- uls l i i~ i KOII 1;ngl necring aupport to the Mock-up 

development tffnrl.  

a) From Projcct Enginerring documentation plan and release planning 

orders to Matericl for thc procurement of all raw material, 

standards and purchased cquipmcnt ; also, releaae shop ordere 

to the Manufacturing factory shops for the fabrication, aesembly 

and inatallation, as required, to build the Mock-up. 

b) Maintain adequate configuration controls on all Planning records. 

C) Eatnbliah interface coordination with the Facilities Organization. 

Provide ~ o c k - u ~ ? i a i  son planning support to the Mock-up development 

effort. 

A 
&. 1.3.4 Quality Assurance Zc 5 t' 

a) Verify the accuracy of all fabricated Mock-up structure and 

simulated sy~tems equipment prior to installation into the Mock-hp. 

After installation of the equipment, the accuracy of the critical 

interface p o l n t ~  and surtsccs will be chcckcd. 

h) Verify l h d *  :IS I I I ~ I  l i  r a r l a b l  7 : : :I  t + : ~ f  1 1 1 1  t ~ ) T I  SII(I!I nrdvrfl rclcnswl by 



a) Procurc,cxpcdito ;I t l i 1  . I I *  I * ) .  :111 r210c"lt.-ul, raw material, gtmdmda 

:~nd ~,rt~cl~n,rr-cl rrlti i 1 D I  1 1 ,  1 I 1 . 4  I t *  t . ( - t l  (111 Manufilcturjng planning ordcre. 

1)) I I :* \,i~~i, shipplng nnd reporting suppod to 

t11(! tolnl hT11i~Ii- I . . 111 t . l l ' t h ~ - l  . 



A 4 1  AAP r r n ~ c ; r s ~ t  c4rrrse~ 

~ f 1 . l  1Nrfl101IUC'1*10N 

This ~~lnlrozdlirli*~ t h t u  l * r b l l i l i s +  t . I  i a 1 1 ~ . 1  I t t l l l  ~~:~Ic~~)mtolypcoCthc'AAP 

V t * l ~ i ~ ? l ~ / S ~ ~ : t c a ~ t ~ ~ ~ : t i i  I i i t~ I ,  * : I : ~T:~~I  i4 I <  r I ;I :; :I I lz~nl;a!r (&(:en, 

~ $ 5 ~  2 Slf MhtA 1 t Y 

Tllc lEnng:.rr Il)ltccn wil l  1 1 1 . t : :  i l l  I I i l r b ; r  I!: f'rlr. I'ii-chccking and testing of 

tl~c intcgraicd systcnls ; 1 1 ~ 1 ,  4 1 a , , j  g i ~  I P ~ . I J  ti 11- rbnch exporirnent prior to 

(ltblivt?r,y lo { . I I @ ~  s ~ ~ i r ( ~ t -  1 w b b  I .; . I - 4 1  i ; i I i 1 1 1 1 ~  

4 /  A;. 1.3 PLAN 

A .  Ilnngcr Q~ccnMajor Strli<:i~i. .: . - ,  

?'he Hanger Queen will cotteisr o f  Iho h:ollowing three major sections. 

a) Spacecraft LEM A ~1:lptcs Scction, including the instrument unit, 

whiuh exlends approxi 111:t l.rb ly 31. O kr!t Irom Station 32.22.4. 

bj Se~v ice  Module Scction, including the Booster IQgne and the 

Command Module Fai ri ng, which extends approximately 15.5 

feet forward from St.;ir r r i . 1  :,ilrb1. fi and 9; 3 feet aft from Station 

3594.6. 

C) Command Module 5(.r.1 I :. ~c It ich C S ~  C I I ~ S  approximately 12.7 

feet from Station :;'i tr  I . 

The three major sectjons i v j  1 E I r t *  cic*si~rlorI and built in separate launch 

attitude positions; howevcr, pro Y i K ~ U I I H  will  be provided for the stacking 

of any interfacing cotnltirl:i idlrt:. ;~~rrI/rlr 11 11 J I I ~ ~ * c  major ~cctions together. 





Ol~tlcnl tnallng nnrl an c q ~ l  i r * : l  l rt.fr:rcncc syfrlc~n will hc pravirlcd for 

locnting equipment and ( ' l ~ ~ * c + l \ r ) ~ t t  I rf \ ' 3 l ' i l l l l ~  cxjlcrj mcTt R. 

~ f l .  3.2 Enginccrlng 

Q) Provirlc 17tq:i ~ ~ c ~ r ~ r i  11 , :  I 11 l c s i l  nicmnlat ion, na required, to build and/or 

mocliiy thc Ilnnl:q*~. (&I(v.II. 

b) , Provide liaison En~inccring support to the variova Manufacturing 

shops, ns rcquirrd, 

gl .3.3 Manufacturing 

a) From Project En~intqc*r i ~ i g  r loct~mv~~tal inn plan and rclcasc planning 

orders to Mntcricl fnr thr- proct~rcmcnt of all raw material, standards 

and purchased cq~t i l m c n l :  also, rclcase shop orders to the Manu- 

facturingbfactorjr shops I'or thc f:tl)ricntion, assembly and installations 

required to BuiE J t hc 1 l : ~ r r l : c ? ~ .  Q~ccn.  

b) Maintain adequatc configuration controls on a12 planning records. 

C )  Provide rcprcscntntio~~ la Ihc 111:lko/buy committee. 

d) P~ovide  rcprcsc~ll:~Lioi~ to the lbcsign Rcview Committee. 

el Establish Entcr Cnctl coordination with the Facilities organization. 

f Provide liaison Eligiiirdi*ring szllq)ort to the various Manufacturing 

Shops, as reyui lmr*tl. 



b) Verify the as Irui l t  tbtll:r I ;  "11  t . ; ~ l  i t 8 1 1  rln sliop ordcrs rclcascd by 

Manufacturing. 

C) Pfovirlo the n ~ c ~ ~ ! : : t t . t -  :.ily~llc~rf 6th thtw total JIangcr Wccn effort, 

3 . 5  M~tsrlcl  

a) Procukc, eqevrlitr. ~ 1 1 s r  l sfol-r,nll raw ~tlnlerinl, standards and 

puxchns~d cqullmwnl. o~-rlc.rlbtl un Manufacturing plannf ng ordcr~. 

b) Provide IFlc I I C * ~ . ~ . : .  , , . t  r 4 . 3  i ct n ~ ,  slaipping and rcvortlnf: suppart 

60 the total Hangt?~' C J r r o ( * ~ t  c ~ l  lirrl, 



R O U G H  D5-Xxxxr; 

To provide the necessary hamiwars for the AH, Wanufacturing vill be oriented 
I 

as a fast mspmme develepmnt-type arganiaation. Aa experiments are advanced 

From concept through design to b r e a d b o d  and to final production, P&snufactw3-ng 
I 

Erginearn wil l  work with design engineers to bacom fm&Uer d t h  the h d w a r e  

requiremnts. Thks close relationship K i l l  enable Pimufact- to e t a  basic 

p l u m i n g  functions such as tool design, long-lead procurement and raw materf n3 

procursl~ent , ki parallel with the hamiware deeign. UtilSeation of this approach 

w i l l  a l l o w  ririlduction to comnce h s t  i m d i a t e l y  upon relaiue of E-neerine. 

docwnt ;a t ion .  TooUng for  detsil hardware lnll be l l ra i t sd  nnd will be d e s i m e d  

for shor t - rur~  application as described in Section 3 . 0 ,  T o o w  PoUcy . 

pnd schedq~lc ~ . q t S r e m n t a .  ;d ie  i tp i . .& w i l l  te onieraa f r ~ i a  one of three Bc=ei,ng 

facilities - Vunt,svFZle; ?!ick,oud, or iiichita. Selection or the in-huse source 

w i l l  i:o @fcrcncec in t!a order i r~dicated and will be governed by the eejcenk of 

the f4-i:L:$tics requiwd to produce t?~.  desired c=pancnt. Since it i a  antickpxbd 
I 

t h ~ t  the  Iix+w.we t,Ai1 be SeSrieak.tc3 S r a ~  a lu~in t r r r ,  of average cmplslrdtg and 

.?inb~m in quan%ity, :m3t 7f ti-lr: r:,amf'acturic;= ;sill be dane in Eixintodlle.  Complex 

parks requiring s-cial t m U q .  euntour ~ A l L i n g ,  or othsr,intricate owrat ions 

v!.ll be 0 ~ e r 3 d  f r n x  !4 Wlchfta.b ?he !4ichmd FacIUty 18 b e i ~ :  upgraded 1 : ~  c n j s i t , y  

mci cars~bi!,it,; ,*RT! dl1 kc I ~ v x L ~ R S ! . . ~  at t!w t h  wark ard !:&we ;r!.ll tx required. 



R O U G H  D5-XEYJ R O U G H  

dF f /wsa 
Shop orders w i l l  be bimplifled t3 ?rovida a mi- papar flow Manufacturing 

n A 
engineera, urorkin~ In close conjunction w i t h  the s h o p ,  win f d a h  l ia iaon  suppork 

f o r  tool tryout and Nill revise and flncorp >-ate ewneer- changes into ehop 

Since this ia a Umited production program, suh-aeaembUes dl1 be made uuhg 
I 1 

s u p  a i d  t y p  taoUq3 and ].and fit-up. Complex tooling all not be wed  unleaa 

demanded by tr>lerrutces which cmn& ba mat by hand f i t - u p  or where thc bize 
I 

of the asaembl~ makes hand fit-up impractical. An example QP this is the axp. 

d u l e  r m k  a TooUng d l 1  b required to build this structure. A l l  sub-msembly 

work will bc done i n  Huntsville, except in case where  the assembly is too laqe 

or where a p c i ~ l  a k i l l s  and/or equilment; a r . ~  required. In these cases, the m r k  

WIU. b done at Mchoud. All hardware, d e t a i l  and sub-aaaembUea will be 

inspected as -~?acribed in Section and then routed to baing stoms for 

packa@ng and sMprer?t. t o  ! E X .  



L.E.M. EXPERIMENT RACK ASS'Y 





Installation of hardware and equipment into the Hanger Queens and Modules will 

be done by KFT: and KSC Parsonnel a98t5ted &B required by 'Joeirq; personnel. Close 
I 

, technical  support w i l l  be prwided on a l l  instal lat ion function8 by assigruiw ak212rd 

%chanical a d  electrleal/elsctrbnic srgin~.srs to work directl:? with PlSPC and 

KSC personnel. Their  prime function w i l l  be to correlate i na t a l l a t i on  data and 

t o  trulscdt t!litf data to t h e  P q y l n d  vlntcyrp,tim Cectcr. Thcsn ecplirlesrs cal led 

I I F ~ F I I I I  S u j l ~ r t  Engineers ( M E  ). w i l l  work close Ly w i t h  KFC , G C  persome 1, 

:tesi~;l. erd.:i~~eeriiw. n~anuf;,ct~irin~; and quality an such item a3 interference fita, 
+- 

1 ~ : t t n l l a t i o n  inprovsrnsnts, checkout ~ o r !  tezt, 5ckb,1i1~s,  3p~.c9 r e q d r - ~ e ~ ~ t s ,  

md .L3 hctions. 1 of besign Suaprt  Lnginaers will provide f 3r a s r ~ o o ~ h  

f'l.qW 3:' k ,xrc~are  and i h s t d l s t i o n s  throup,h the IGPC &nd KSC FaciUties.  

Ey.imer with the mogrm,' they wiU be assil:md to the  ?-:rdtfie aTd Y x p e r i ~ c n t  

Contractors Facilities. Here thp.y d l 1  0wn.t a?pr.~rdwi?.al.* tun ntont hs of 

2s t i e j ign  requilrrwn~; m ' u c i i n e d  ad installation and checKout cmnences in the 

tr,e ;IroKrer: thr:,~+,;l ir . i s t~l lzkar8*c.P trte a;rpri:enL ~ k w e  in t h  module. k t c r  

c; t:-u Frct;rA: C ~ , L ~ I = S  :.!lase il, t r w j  d i l l  "O 4 a i : 1  aa i&l i ed  t o  s:odule Contractors 

The Msfw Cor?pmxt, as wine cantractor far t k  S-3C, assiped over 5U0 e=ineerinf: 

and manufactwiry ,persoume1 to IGFC and has  acquired considerable exwrience in 

es tablisllirg arl e f f i c i en t  Imsiqn S u p p r t  L ~ y f  nser Prnzrm. 



5.4 IN PROCESS TESTING 

T h i s  sectinn contains a deaeriptton of t h e  ac t iv i t i e s ,  servlcea and equip- 

ment requtrcd t o  ~ u p p d r t  t h e  i n  process t e s t  of expcrfmsntnl hardware, GSE 

and t h e i r  installation and check-out. 

Thia  equipmun e Fs referred as Special Faci l  t r i es  Cantract ISPC) Equipment 

mince I t  w i l l  be under the facilities promisions of the A, A .  P. Contractrr. 



Finance and Facilities ,are responsibl? for further identification of t h i s  

equipment as S p e c i a l  Test Equipment or f nduetrlal. f a c i l i t i e s  Equipment. 

5.4.1.1 ACqWTSITIoK 

The SFC equipnent  required for the installation and rheckout will be 

determined by IPT and CSD. This equipment w i l l  be ordered through 

Huntsville F a c i l i t i e e  by XPT Tent  Operations. 

This  equipment w I l 1  be del ivered to  B o e i n ~  n t  Huntevil le d l  rect from vendor 

sources, if not ava i lab le .  Materiel a t  I iuntevi l le  will receive the equf pment . 
Upon completion of Q6KA rccetval inspection, Finance w i l l  i d e n t i f y  the equip-, 

ment and record it for accountabiliry. The rcceival inspection will include 

i n i r  ial t c s t  and calibration. 

5 . 4 . f : 2  CAt%BKlbTXOK AXD CERTIFICATION 

hf ter receiving t h e  SFC,  Q b M  r i l l  route t h e  equipment t o  the MSFC cal ibra-  

tfan laboratories  for I n i t i a l  callbration. QbR4 will proviile ca l ibrat ion/  

cer t i f i cat ion  and maintenance support- a r d c e s  far  a l l  SPC equipment, IPT  

S t a ~ e  TEeE Operations will provide QbRA w i t h  a list of thLa equipment based  

on GSU requirements for use in d e t e r t n i n i n ~  QGPA aapport requf rementa. T t 

is anticipated tha t  appraximately 200 i tern of equipment w i l l  requite 

c a l i b r a t i o n  by Q6RA. 

Pecal ibratfon of the SFC and c m e t c t a l  equipment w i l l  be performed on a 

cycled bas i e  t o  asRurc maxfmum a v a i l a b i l i t y  and r n i n i r n i ~ m  laadinz of the 

calibratlan facilities. Q&M ~ $ 1 1  e s t a b l i s h  equipment  c y s l i n ~  to confami t.o 

r h i a  plan and will enter callbration i n f o r m a t i o n  for t h i s  equipcent  in t h e  

Cal lbrat i  on/Cettif icatfun X~cords Systen p e r  35-XnrC):Y.X or BII equivalent Sat urn 

Booster Yrancll documeat. An ID?! print  o u t  w i l l  he providad Lo T r ~ / ~ e s t  

Operationo ar.d w i l l  be use.d f o r  scheduliny: recalibration. 



5 . 4 . 1 . 3  STORAGE l lND CONTROL 

After c a l i b r ~ t i o n  by QiiU tile equipment w i l l  be d e l i v e r e d  t o  the IPT 

1ns trumen; and Equipment Crih by Q6.U and stared u n t i l  required for we.  

I 

Record8 for a l l  equipment riil be maintained and a charge-but system used 

for control and Incation. A l l  equipment goinn Ln or fram QhRA for ca l ibra t ion  

will be entered on the  crib records. 

5 . 4 . 1 . 4  PHASING 

T h i s  SFC equipment is available rkt l l in  a11 Boelnp Complex, 

5.4.1.5 TYPE &TI3 QUANTITY OF SFC EQUTFEENT 

Ane ly zer , Yave iql' 

Rridpe ,  fnpadance LSI 

Dridfqe, 3!1eats tone 1.&N 

Camera. 0s  ellloscope TEK 
r 

Converter. Frequency ItP 

Ccnver t e  r , Frequency 1I9 

Cunverter, Frequency H P 

Counter tlr 

Decade S o x ,  Capaci tance 

Decade Box. Capscttnncc 

De Lector, VHP HF 



5 . 4 . 1 . 5  Continued 

Gage, Pressure 

Gage, Preasure 
I 

C a ~ e  , Presaure 

Gage, Pressure 

G a ~ e ,  Pressure 

Gage, Pressure ' 

Gage, Pressure 

Cenera tor', Tulae 

Generator, Function 

Generator, Sdgnal 

Generator, Signal 

Generator, S i g n a l  

Generator, Sine Yave 

dip,, Camera 

Heter, Frequency 

Meter, ~ifferhntial 

Hetcr; de M r r o  Volt 

Yetar, Xegohm 

Mete;:, Power 

Meter, WS 

HFC . -- 

He is% 

H e l g a  

Keiee  

Hefse 

ileise 

B e 1  se 

Heism 

I!eise 

!!F!iFie 

Heise 

Data Pulac  

Boonton 

HP 

)I P 

111' 

IIP 

If n hh auay 

Res & L i n  
Chart 

Bcckman 

Fluke 

HP 

II P 

Fluke  

MODEL -- QUA!!XTY 

0-25 PSI 2 

0 -50  PSI 2 

G 2 0 0  PSI 3 

0-3000 PSI 2 

0-500 PSI. 2 

0- 1000 PSI 2 

0-2000 PSI 2 

0-5000 P S I  2 

3-15 PSI 2 

0-4000 PSI 3 

102 4 

2406 1 

20 2h 7. 

20 SAC 1 

608C 2 

6 12n 2 

n- 2 2 

I 

1 

7 360 5 

8038 10 

425A 2 

3010 2 

431A 1 

9 10A 2 



4.4.1.5 Continued 

XTEH - 
Meter, WVM 

k t a r ,  VTVN 

Hilli-tex, Clip-on 

Multtplier, Psriod 

Oaeilla tor,  To& t 

OscillaEor, Teat 

Oscillator, Transfer 

Oacillagraph 

Oe d 110s cope 

Oscilloscope 

Dscl?loscopn 

Oscilloscope 

Oecil lo$copa 

Osci 110s cope 

Oscilloscope 

Plug In, Osci l l~scope  

Plug In, Oscilloscope 

Plug 1 n , Osctllascope 

Pluc f g, Qscilloscope 

Procnssor , Qseilloscope 

Supply Power 

Re~ulator, Press 

m. -- 
HP 

BP 

UP 

HP 

HP 

HP 

HP 

H-A 

HP 

TEK 

TEK 

TEK 

TRK 

TEK 

T E K  

TEK 

TEK 

TEK 

Tm 

CE C 

NJE 

Teocom 

LC- 25- 10 2 



5,1.1,5 Continued 

' JTEH - 
Supply, Pwer 18 VDC 

Supply, Pawex 

Testes, Tube 

Tenter ,  Dead Weight 

Unit, Ti* Xnt. 

Actuator ,  Shutter 

Anrpli f f  er , Probe 

Attanuator, VtlF 

Cab le ,  Tsnninated Output 

Cart , Oa cilloscope 

Cart, Oscilloscope 

Case, Thermocouple 

Coupler, Directional 

Decade, Resistance Box 

a t a d e ,  Keaiatnnce Rox 

Decade, Reri s tance Box 

Decade R e m i s  tance Box 

Degausser, Head 

Fi l ter ,  Lou ?ass 

F u ~ e ~ r o l d e r  

f f l te t ,  Lou Pas8 

Ploumt3ter 

Hood, Viewing ' (5 In)  

WE. ..-. 

NJE 

Kep co 

Kickok 

TR 

Aahcraft 

HI' 

TEK 

TEK 

HP 

HP 

TEK 

Alnsrr 

UP 

ESX 

es r 

ZS Z 

ES I 

PlaeRc?r 6 
Porter 

TEK 

NODEL -- CJUANTITY 

ECR 36-30 6 

UR-52 1.0 din 2 

DB-52 10 ohm 2 

DR-52 100 ohm 2 

704-61 1 

EOAL 7 35Fl 1 

016-001 7 



Hood, Vlewfag 

MFC . --- 

HP 

B c o d ,  Viewing (3") TEK 

Hater, Amp. Weeton 

Meter, Mil l i m p  

Meter, VON 

Was ton 
I 

Triple t  t 

k t e r ,  Clamp-On V o l t  AW Wee ton 
I 

Plug-In, Doeilloacepe TKK 

Plug-In Oscilloacapa TEK 

Probe TEK 

Probe, Voltage Divider HF 

Probe, Trigger PEK 

Probe, Cath, Follower TEK 

Py romcter Alnor 

Probe, General Purpoae 

Probe, Oscf 1 loscopa , 
L m  Frequency 

TEK 

IiP 

Probe, AC Current TEK 

Probe, Air Temp Tl~emocoupl~ Alnor 

Probe, Flexible Wire Themacoup le AZnor 

Probe, Immersion Thtrmmcouple Alnor 

Probe, Surface Themucouple Alnor 

Probe,  Paaaivc TEK 

Probe, Passive TER 

AC- 2 1J 2 

1110-037 2 

2450 1 

2450 1 

2480 1 

2545  1 

010-110 1 

030-111 1 



5.4.1.5 Contdnued 

Em - ..--- WG+ .-- YODEL =$= 

S t  roboacope Mercury 4 5 1-AL 1 

Tarminatian, Oa eillosrope TICK 011-045 4 

Teminafion, Coaxial tlP 9O8A 4 

Tester, Transistor Hickuk B5OP 2 

T i p ,  Probe TEK 206-045 10 

Trans formar ZF AC 60R 1 

Va lve ,  9anual CI-6000 PSI P . Q ~  h i as SSTA250-41 b 

Vnffre, Yanual 0-6000 PSI Robbins 1 SSTE250-4T 6 

Variac O l m i  te 'JT WJ 1 

Varf ac Ohai t e trT29I; 1 

5 . 4 . 2  TECIINTL'AL PRKI IDLRSS 

5 . 4 m 2 1 1  ACCEFYi'iL4;CE AND FCWCTI I):3rZL TESTS 

Tear procedures prepfireti by 'Inplanr Test ate  d e s i q n a ~ e d  as either acceptnnce 
I 

I 

tlps l: procadurea or f uactional test  procedures 9ase.b upon the tequiseaaatn of 

XPC 200-2. 'Test procedureus for [Ion end irems are des ignated functional 

Lee t procedurea . ~ n d '  item t ea t  prncedurea that  require NASA ~pprova  1 are 

deaiqnated acceptance test  procedurea. 

5,4.2.1.1 FART AYD COHPOHENTTEST 

The T e s t  Procedures Group will prepare and docment functional tesz procedures 

for a l l  w'ndor f a h r i c n t a d  and B9aing fobsicated parce and con:ponentR for 

which teert~  are required. 

5 - 4 . 2 . 1 . 2  IfTPSiOCESS TESTS 

Test procedure@ fnr drawer Level eests w i l l  be prepared by the proqedurea 

group and s h a l l  canfarm f o tha t ee t  requiremants rsleaed by CSD Experinent 

Teat Kequirementa Croup a t  Huratsville, 



5 . 4 , 2 . 1 . 2  Continued 

In t h e  event schedules  do  not p e r m i t  the mleea~. of formal tesr  rcqulrements 

for parsicular drawing or expcrlmmr aseemblies, IPT Test Bnginaerin~ shall 

J~termina an abbreviate4 t e a t  t o  be performed. The Procedures Croltp will 

prepare procedures f o r  t h e  ahbrevloted test  and abtair. concurrence from !:SD 

T E s t  Requirements pr ior  t o  testing,  A tesr  w i l l  be a e c o ~ ~ 1 i : ; b e d  on eacir 

drawer a t  i i u a t ~ v i l l e .  

5.4.2.1.5 GSh PACK AND CONSOLE T E T S  

All cou~pleterl t e s c  racke, consoles or carts wilL b e  s u b j ~ c t e r !  t c  ecce3tarar:r 

or Eunc.tSona1 t e s t s  , Test Procadurea wf ll be prepared end dccunentetr by 

I 

ZPT Procedcres Group, Ttrc! procedures vi ll  i n c l u d e  any ~leceseary Q tcs- t setup 

instructions. A ~ c l e c t e d  abrtloo of these t e s t s ,  afi d e t e r m i n e d  by GFD 

Test Reqcirernents Croup will he performed prior LC* shipment. Calibration 

Procedures fnr thaee u c i t a  Er~cks, consohs or carts)  requir ing  colibrstian 
I 

v i l l  be prepared 3t1d doi:umrjnti:i~ b v  the I PT Prcrcecluret?s Group. ' I l ~ e e e  prueedures 

will i ~ ~ c l . u d e  rrtzpra ot inucructicrcs far adjttscricnt of those i tems of comercfal 

I n s t a l l a t i o n  i ; ~ t r u c t i o ~ l s  will be prepared 1,y p l n n y . i n ~  on 9 no t T f n  to 

instollatfun :~rocelures e x i a r s  due to tl:e c m p l c x i t ~  u t  tbc e q d p s e n t  

instulldt i on ,  t r,c i j ' i  r rcced rires ; rvup kOi I I prapa re ilrrc41~ellt t h e w  as 

5 . 4 + 2 . 3  T t s l  STATLOX CALXbbATfO!5 M U  CIZCKOLT PROCEDURES 

The  ovrral-! G l E  te,r r ; ta t i cn  will be s u b j e c t e d  LO an acceptance res t  t o  

ver i fy  that t t ie  pc::urr;l~ce nt t h ~  t e s t  s t a t i o n  w i l l  m e t  a l l  t r x r  rc- 
I .  

q u i r e ~ c n t n  of she m i  ailoa snd thnt  f unctic+nnl co,.rpntitr i1 it,:* e x i s t a  5ct::een 



each unit of t h e  East s ta t ion  and t h ~  stage mimulator, The X F T  Stage TEst 

and Checkout Unit w i l l  prepare and document the procedures f o r  syatem level 

checkout and ralihration. 

Normal En~ineerinq d e ~ i g n  documentatton w i l l  be used at?- operating iastruc- 

t i ona  fo r  3oei n~ J c s i ~ n c J  end f nbricatcd t e a t  cquipnent unless author2zetion 

thrcuep A.  A .  P. Svsteaw Office is obtained t o  prepare s p e c i a l  manuals. 

Xz will be prepared and documented bv the  organizatiwn which dasignrd the 

equipment, Upcrating lnstruccfans tar " b w "  items should bc f u r n i ~ h e d  by 

the vcandnr. Operating f n s t ruc t io~~s  for a l l  t e s t  equf  paent will be referencdd 

ar incorporated in t h e  test  procedurea prepared by IPT.  

5 . 4 . 2 , 5  PARTIC TP.4TION f H"PEPiDOR TESTS 

Reptesentatf vea of IPf may particfpate as obsurvtrs in eecep t m c e  tests  

of ."buy" i t e m  st t h e  vendors' a l t e  t a  3onltnr and familiarize t!lanselves 

w i t h  the vendors' test nethode and t e s t  prncedurea. T h e  vendors' t e s t  

procedurea aa:r be used or incorporated i n t o  TPY Test Procedures. 

5 , 4 , 2 . 6  PRKEDyVRE VCR1 FICATf OX 

The .TPT tdst  aroeedvres far c m a n  and sepet i t tve  items w i l l  he ver i f i~c l  

during the fsrst-part  tryout of t h e  procedure. VerifSc.stion vC31 be wirsresed 

be represent~t  I vcs a f  Enq in~erlnn, l?&HA, ant! 171'. 

Upon conplction of a a u c c e ~ ~ f u l  vcriftcation, Engineering,  QbFh R-Qua1 and 

IPT representdtiven ull t n i ~ n  g t s  wellun of t h e  verf f i c a t i q n  page. Lf the 

procadure nus: be chenscZ, R dec is ion  will be reached on t h e  spat t o  determine 

if n new ver i f i ca t ion  ie required. f f m l y  minor change is needad, an 

agreemant will be reached conresrJne, s igning  of the verif tcnt ion .  The 

Enxineering siynature at t e a t s  that  the t + s t  procedure v i t h  the aasoci ated 



5 . 4 . 2 . 6  Con t 1 nued 

t e s t  equipatant satlsfactorily'scconplfahes a comprehensive t e s t  of t h e  item 

- k i n g  tested. The ?SPA a i ~ n a t u r e  indicate9  t h a t  the procedure verification 

has been ac tmpl i shed  w i t h  t e s t  equipment i n ~ p e c t e d  and funet iont~ t l y  tes ted  

or calibrated t o  a p p l i c a b l e  doctmsatat im,  and that  the verification h a s  

met contractual*requlta~ent~, The IPT signature indicates t h a t  authorized 

personnel, have conducted and observed ehc procedure verif f ca t ion  and that it 

can be accomplLahed by fPT v i t h  the  equipment and procedureo provided. 

5 a 4 . 2 . 7  TECHiEICtU PBOCEDL-E U N t ~ 1 S T . 4 T T D h '  



5.b.2.7.1 Nmbdnq System 

nn atambml ?F$ x 11 &rrt?dng rsheeb and ihti;:_;_ld v i t f i  nmkkrs. 

5.11.*2.?.2 Test lee1 Iilentiflcstim 

The M l  5r *+" v*i& the ;I~&uI"w 1e11 be wed is PadidtecE 

by a a h  ~ M I "  3f the Dacmcrhtim R e h e  Utrt (3m) wMc3 

m l a e a  the y m c o d t m .  There t d L 1  %e R c3rrc7htim betwen the Dl?L 

b h  m h r  & the 1 ~ ~ 7 .  of t w i t  vIhl be a::$?ar to the foSL.=)vtng: 

1 -! .1L -a 

2 . 1 .  -' C -a 
7 .! - ::T- 5 -223 

- 21-L ' 21; 

-. 
> -2; * z 5  
..- # 

C. ru * 
L - ' 2. ' d-3 

5 - 4 . Z m n ; , 3  :r-~ixii:;al P E W E < I ~ G  li&x 

.- A c m s  re.-'.:m!.!: :':! l :~.nt:!iy ~3rre:t $r;Lb%ure to urnre -,,hen te3t:x 

gr c,~::I~ret*,- n: 5 - m L i  . --?hx : i . ~ >  ;<:I- 195 p x - -  by th# .hi 

P L  2 ,  F~ 37.<:K : e l l  4' ~TT?EU'O? ~d mint&l#d by 

EuntcvPlle ;1',*, T2yi:;L,.;~2a 5 ,mp.  T k  11Gex :.rIL1 rn an! 3r4&t3u*Y 

..- l a  SUM ant P.': ].,-r ? 6: .-. 5 * .. ' r : T_ d3y&wrbf. . 
? + 5.5.2.. . 1 -,*--r A L p-  >: 

z .b .2 .C . l  : t :' c:: r. r:. j 3nt:.r."a(x s 

A: =paan :e -:I t -1% 2 : ;I +& ;PSZLY 9.2 ~G~iielrinl, t c : ~  t r~qulmamt8 



w i E  bu p - v ! < c i  ts DT l a  b-t form '$y the 08) %rst bq-te 

G m g .  AU. p r 3 3 l ~ x z  tF;,i;il Uic twt  hq;~mw:t?w -dl1 & cm~%mted et'n! 

t h e  G3 rPpSgf: r&?<t*Lre3-3L~ l:roup. ti¶;@ T S  Tjlsst h q i i 2 m n U  r 3  bit!, 



-, -- ALL ?m;+~~j k L U  ~~.LL;a+va -1 .mi~~"& ~mm-rlate pLa*snlzq mil 

5 .k .3 .2  CsX l c x i v d  st F&ck;ny 

5.4.3.2.3. 7e x i  .I& fion E$nd&cturlm. by LA' 

T%e r & d  E C ~ S ~ W V L ~ &  IZE k~i.r&m Lo P T  f ~ r  f unc &,.d 

&at w i n  rrm-:.r.t; fl FA :i ar 'Z, SEC c& the  3. 'he ttssfuai (33 ~ 5 f i  

& *%rtmi LS :.i:l';~ L'- c $. tri 1% I.: or pi' t3 e' 5 ;lac: xa& c h ~ p d  . 



eonMgumtian of sul.&radm equlpcnt w113, be t r an s f ed  m, sub 
ca3ltrscfQ.r mwFr: ta the Sf9 E SrtC fsmn by DSE/Flmmhg. 

7.4.3.14 Tmt her* 3f -at m&md emi P-%mI 

Dm Plauul!u: =n* rn1~?eacturinl; M w  Y i l l  s u M t  relenBed 

p M n g  =::oraa m CS*C del3vemd t~ SlT,  

me appl5cd51c t e s t  procedure vlU be rePeslenW W ZPT relgasd 

plmrklng recorh nrtcr It 1- been s ~ r e m d  to ensure that She 

p d m  :..; comensurate %?st& the y!trt to te bat&!. Q U A  ell be 

raf3potrsjblc I"$i n s s l l r i ~  that the +&st is conducted and the tent n s u l t a  

 re tn acccz*lancc g-tl; the appli&l,c t e s t  procdure. 

5.4.3-5 P ? . q m i n g  'FisomIn m f e r  vlt3 tXZf4aMichwd k X ~ r t e ~ L l l &  

The pckat ;  oi' p h m l n ~   record^ necemjary to accmpmy the GEE equipwmt 

T P a  - 'Xm rc W51-e faE 

- %?t ?llw',mt Cbn*"1.-tim Tat 

k c t i =  control M ~ i 3 1 - e  fir s sneum t ~ s  m e d  

pacbwt m d  yfqw~5r~; !t 3 M p x r t .  7l1-e r a d  will be 3 t d M  

m tbe 3rom 57 Z2mt 5s used for t5e Q5E tmfer. Q Ib RA ~ d X l  wsm? 

that a l l  plenning in t h i s  p a a t  ' R B ~  been pmperly p y a 4  d 



X)SEi Pllanners ~ : ! - 3 .  ?crib -3 r e h a w  M w T P I s  and m b  3Qer n e c e ~ s ~  

plant!* ~R?sW~J f3r I M ~ B ~ I ~  of the e s a e & M  mdks d GSl3 in Gm 

test w l e x  is & c e c a  with rtleaaed -Lnrstdhtian cbeuamtstion. 

.Q & RA wl-l.2. -,Tc.L,~ q l i t m c p  wlZh tbis: b x ~ z ~ n b t i m ~ .  

5*!k*3.7 :kmri< lk:3Aw 

hrLng the I W ,  d?nlet:ans, mgtmerSag c- d mf-ta to 

the WE wiLi q x L r t z  -E. AIL r-k be scheduhl, descflbd 



S. l r .J .8  ~ ~ 1 : b ~ t ? o n / ~ ? f i c a t i 3 n  Beords 

XSE T'?-y ;?.:l pr.=n-f.be the M or T ' a  sut!-:~rj-zing the cps2tbmtion 

~ r r Z  e~3.lt:f:&+,tm gf all. C : !  et: :JSJT. ,4pp?l:~hle mllblehtim ?mcet3~'1~ 

?,<.!.I ha m f ~ r m c d  iln t h ~  Y ox T. Ckllibmt5m &a w i l l  be ~ 9 c c m f M  

nn ca?-=hmt!f,n nmd-r?:-n test da%& & ~ ~ * , f i ,  ?~cS11qgaphSc :.ecmrll.qp a f l l  

ccquter p r i  nkxtr,. CSE ml,/ce~t qww t L m s  & U b~ #c)ladul& for mid~lllml 

IntmTexwrcr: ~.??i; t?lc tcet wmt!  um d! the mrk I& of #e QA&h 

ral/c& lc?, 

y .3.3.9 5-3 ."M' l z ! ~ r , F e ~ ~  rnLllat.5 on hmnk 

DSI P W  21;: *j '2 .kc:c;~a+, the cchanp;ro -fie hy GSD 6& W r n m  . 
The qygltm ::?, & c t ~ ~ ? r i - L f -  thfa edwtiun ' r ,  tenbtiwly the I:_rrltml 

~ l e a a r  ~y:t.--,. Ttl:.!: in ite M m l  C3m z b u l d  m i s t  g2 aa !-? 

ax w Rnd t?;r: m. ,t is to Ix: t3 canl;l-crI" ~xm??fguratsm :.?I khts 

" t & ! ~ - ~ f f l ' ? ~ P + ' ? ~ ~ r ' C K ?  t3 f i l l~ l l  c?IQc?~u~ &bZ%tlSl, :OX 

The ? i d  :?c-t-nbnri: t r s  t 3P Z l e ~ t  md Chpck92t skt:- will 



r r  r. 7 mcp <y;~mj;i I:-~.- .,."~jl.?,!. n;cu,,>yy-c c? t-.r. !.I:L. :I-3.i tf i~t--L~k Jz'.~)~-; 

IC ?& ;,::.*I bc :,-p:>*-,:<:,1 Ld; r.q'):L15+; *;>: d :ir-T;+-,t& 23: Igr.:d<h*~ 

- .  
=/:itn $Jw.;~:.~:~q d~-.:,.-~ti I:.:. ~ P J C  , - -  . T e s t  Zu7'i2 ~ i l L  be in t??r 

631-11 3i 2d.i  r ; & ~ c t ,  ; -2:;' c (r:i' a ,-cd.b1;lcj, 30dk L ~ I J  w e t i c  'L~IIK, ~ u n c I ~ + ?  

m c r  t~2e, ~ l : : : : ? J ~ ~ ~ ; ! , i C :  ,~z?'.:l;n;s rb;:<: ;::st, :irx~lll17e t!?r t: k ' t a  

&*~',:t- . 

. - m j k t a  &~.ls~ti>-l  - -  L ~ > T ~ D E  eT,.r-:*:4. YI 2 '  ~ ; ~ ~ k l ~ ~ i ~  &EXIS C T I X ~ ~ ~ Y C S  

d W L n ~  tccb,!n~, : ~ ~ c ~ L F L :  yl?'oman:c !.:r n:;., md am'jrze cz~-plr;ctl.r.: 

aetim r r c ; u i : r r ~ ~ t e .  ':rLa, j~."'~n:e-qr:e >1;r:(1.? tjrti problem ama 

*I1 be pm;?scti t = s  Ir,",:rcsted 3 r ~ t . a t l m s  Es m$qu@si;&. 3iTdl~~;t;i- 

, . md xprk; ' I T L I - ' .  :;c I r.:~. q o n  t i s t  d , ~ -  n , - , 5 ~ ~ ~  ur? c n g - n e e r i ~ ~ ;  CTJ~CGAL: .  





5 .& 5 =:-= 
*mes in s ; ~ , m t  d tTle %%a3 WE -dl1 be ,7m--,.hslmed 

Operstims =.rer%;cs .tc z. , l r~~ort  the (GW tes';. 

5 1. 5.1 :*li*;crrl:>ie i ?gmc < . + r  

The d~F?rem?~Z2 w::z I$,= miK3t. : nmI,M + n the 5 C X  3f the r'22 ~ e t  

ct %C,uo.l. 



r!,e ABt.' W. hiti a>pmch mcugdzua   rat the d d  of ti* AAS 
Q,,$L'W, 7 : 4 '  

f l f l  # - ( 2 ,  ?I+? 

are f l e x i b i l i t y ,  fuat respamcj& gbs3 configumtlon ooatrol, These 

*. At: ;,dirt 51' kklr* 2;;F .?3:* J @ & I ~ ,  C-. &LL I!!,)- LC.; t.1?1=sc? t ; j ~ ~ ~ : = .  ~::!CI; 

. .. CL*vei . . :!-i~il%* 5 i !-:, B #2-8J&i !, *:, i *  . i%%\~* S ~ O ~ J L ~ H  ai .c m d w  

"1: 1yT-assa3:. &.+ Y E  .?.r.,L ,:ow i r  Jvl-r to i - r :  deo:ipr mngi;r!~-*r, t h e  

* ;I.%, ti+- f n c  t:)r;l/ an(? :!\LEI?$ &- i"=jr, *,r:G t11e ~ r i i i l ~ d  f s !ept j.n E l~tldt. 

DI.c: ng Plm d C v e 3 p i ~ ~ r t  d tie CSE, tl:* S.X kcmwe tLc l i ~ l h o r r  

m . ~ ;  lieel* ai:cT r:mii.tCe.c t u r j . ~  tlnt;i tieer. 'Z .c XE, rri'ter -~mm!n G -aLa 
1 

'#is ilse5 4 rwitierr, hae t:sc aut?~ar:t;i too ~.r!-L:.e t : : e  <:a?&\;. M -+'L' 

c ! a n ~ ; c w i 3  1 U + n  be tmmfermi LC dl f& capies and ealps&;ur~ut to 

h fl!lul rrltwst? dfpdny. C@nc;e% $3 t??e ofi&;;'n~nl p k u d u ,  qd:.i be 

el! tar& in s ce a csr'3 GrCI c; xi 11 remain wi t i  k: ~t . u . i d m ~  

u n t i l  I"ina1 acceptance. AU throughout 'c;lr: p m s e ,  Gwtli+,$ krrtrol, 

vlll mnibr the syerttz~. 



5 5J m m m  OF M E  

; b a t  of the W GSE #PI1 be d the "ona of a Hadtt -.?car tMe mman 

t he  daerim, develapment and pxPdu&an rlll run in t5e aamrs tim cycle. 

The M E  will be the proaUcer mid dll me all sousma avaf labl~  to 

him ta produca the hx"duare in t M  at 1ajJlirmzm mslt. He w3ll use 

vendom, H u n t n r r l l h  fac2litlea, Mchoud, Hchita, BATC and Beattle when 

necesnary . The f 0lIrvfng a n  the activities thmt t h e  DBE will -om 

with the help of bh-el,, fndvstrial I!&$mcring, Fabrication shopp 

In-Slant  Test, Sfiippin~ d Eel& Support. 

a. Initiate h x m r e m n t  of vender ssaernbUee, subas~embl ias ,  

detai ls ,  and r a w  mnttrfal. CmMnata th- I4aterl.l in 

rendor tec'flzllcdl ar praduction pmblm, GI73 it- vlU be 

handle6 t t ~ $  mntmct n d d n l s t r a t l o n  aria other faci lZtlea.  

b. Issue all fabr5catim releases fax els and hard- to 

m u c t f o n  Cont ra1  Bnd mibr that th&e get ta tnc itihcrp for 

f ubYA.mtlon 

c. Devlee and negutiate rm~ufacturtng echedulea wfilch arc 

m a n a b l e ,  achimble,  and -tible ulth mission and p v  

r e q u l m e n t s .  The 1)6ZZ shdl &itor these sc l~du lea  for a c c o r ~  

plia!ment The WE unit ehall deviea -t controls, 
I I 

reports Md p r e s e n b t i w  b keep uqpr -nt and prosam 

executive! info& of p r o m  status. 

d ,  m r r h t e  d e s i g  specifications azld teat scqufrmmts 

i n b  procesms gad t e a t  -pm&urcs dhich v L l l  be mnit;ored and 
I 

e. Initiate ehlpping rptratlons afkr end itw. a e t q w c e  



5.5.2 m x E m m C 3 I m  
.rrr= 

During the pmlindmzy phmse o? tha m, QSE kequfrb8nenta for Wdue-orc 
II  

Buy rlactncnt shal.1 bs w5t-n nr;B a ~ m m d  by W i n g  m w d e n t  and the 

c n r t m r .  The Phke-m-Syy d m m t  r921 be one ofBe bane-llnes to 
I 

sr.-3tl3tr b a f ~  ~ J W M P R  ~rld of M L P I V ~ ~ S .  A t  t h f e  point, lmme of 

s e h d t l l t s .  'Ems nlletae st.uEies M.U bc and P1.m bani for the 

rml Pac l l f  tRes wi U a3.m the whole mnu5"~ctlLPeng operatirra. In ddlt2on 

b the to ta l  lma, rilchil achtsatdca d PERf aaabaie wlU be wide to 

F&c 
As derseribd in the W~+arcBuy dl1 be the -is fox 

p r o c m m n t .  P n r c m n t  w i l l  s- v f t h  the Ikvelbpacnt of S o m e .  

to select sources, -siting t)km in tuae~sing vendor mnufactmrf~n~~ 

capabilities, s k i l l s  sn8 schsdde cmmitmnts. XLiLajecln suppost w i l l  bc 

h ~ f s t P ? i l  hv a pl_&er d hxductfon h t m l  ~ m e l ,  t h e  DSE wtU. 

p- R p ~ r k  T i s t  Which will, e m  as procummnt eutkoriaaticm, '37:~ 

WCX *U. neqtf.#ta delimmles mi pricaa anii #Ill Issue 



a13 be bOuEht. TLTustmtim No. 1& slmm n tmlml t%mer/*l 

; . 5 . !; . ? ,1 St mctBrr; l  - A l l  stmcturaf. c m m t E  tkt, =re fekril mtOd RB 

E#C L C b  SG*- 
s t ~ ~ c " t t ~ z ? .  .l.m1~?r,'tmt:1_ acrsembl.,y ~ W C ?  :k:m%O8cs the far ti* 

')45.4 .f .2 n."f r~? 3 m f l c  &nm:~?.y - W: rr b u d l c  hrcr-Y:!ee d~?st?nt-.! 6 3  he 

i c e b X c d  I nt3 ; ?~~\F .T- , !~C:I  u n i t =  7LZ1 t r, =rap3 c t d  nrig- t~ PP?T':~$ 

m~I-fs. S-7 bundl2 acsm%!j r  Ccclidg~ee,  ~.~ttillz?ny; 

~ X ~ L G  -~3r m!t:ri-, cntt:;l:;, 1=361w, ~lcetn:,  'tem~xdiw, pzttfnf:, 

'Qr-at!.1in? ",-r.tird :51l >r: c?qtcyd t c  z m ~ !  c t e  t l  re ?un~!le mncahky 



&igumtlon L-LU Lc mda ming Uft-  type t . s a r t 4 a  q m r a t u 8  prior  to 

a e s m ~ l . i ; l g  tr?s wire blrnrjle within the m a e r  arzsembu. (SM ~fiustmtim 

1 .  

5,>.11 *t.j C n z 0 1 x z  . 4 s ~ m t l ~  i'!~ ~'~lld-fl, 3~4?~~t :3n3  eun&LkzM t h e  

etc. (see m u s t m t i c m f ~ )  





tc irtmmomte mciv -&J fl cpt lms n t .  the h-i_q fbc? lity, m&fY cution 

n'lmr,fm ~$1-3 be T I ~ ~ F E ~  %S ' X Z ~ O W F  B ~ x ~ T  ~ w I c *  alnnt m k  

nr2 . k a ? ;  optr-?-s;'; i Wirq mce;~k"i -2 cn3jlr.et/cmm~lc units inclulz:! : 

)?, Cr~l~le f ~ s a m b l i ~ g  far ALnctiunwl Test. 

c .  !Cent : ~ ~ w h t a m  POI PWIC~~-I Teet. ( S e e  &tlustrer.t:.m - 3f- ) 

p~cmC r~rrscnguc r.:w37 etc vendor  miid id d e w &  0nd subaaec&lies. 



#c h e l m  m*c@Z wrrt33n= t l i i ?  br w q r l ~ d  *& cuppart the 8 n k f . l  tubing 

E .  Bc*, w W p  3111 wench tnmue miLa meting caqmumta. 

3 e k i Z  cFms;.n yjartc r d  bmcketa f3r ~ t t ac3f  n,; vendor P I I I ' C ~ E W ~ ~  7a~@om311ta 

2 .e . h a t  r-xchm-rs, :if km6, e tc  - I :till bk Cnt)lT(,mtd cmc~~ rxen t  wltb 

b . 3-i l~:-rc, s a ~ !  ni:, shnplw, and Porn extruded ctmk. 



will m i a t  oI' a b e c " , ~ d / c l c c t ~ c  t+aLiw md pmurnallc test ing .  

the Tipal s s e M ) u  C U ~  r'5.c IaeWhtla. The mbicet dramre, an1 at'5Les 

will W e W r  ar; &3~tBlb4. am?lie;lfi of i'lttm dmw-r b 

wimt, cable s lack ,  tab!.= a d &  d f i t  WI Ll be SD?~V& at fml 

the Interm5e3 ,mc&ge wrh tmd ;?er~m acmrillng ta dtsslgn, 

Zleahge ell be L3latd  rvtd cormcM, total c a l L \  =ti* w i l l  be d e  and 

per bra .  5.5.3.j.3. 
I 

5.5 .b hmm'ctctw?ag T l m  T,-xzd Item Of' Mi? ihpwjmmtcsl iEm31?n.g 
7 "= :-5r-,? t : ZP. 

- r  - - -  l e n _ u i l m  t 
./ .> . Z T J F ~ ~  Yh-::rrfptl3r, - A 2ln:;X~ fl~t 3.r k d l i n f :  mS l%apnu?;ation 



t c t  rlce for t!a L1mne zFlaLcr~, ~ t c ,  ?&, tmclzata, fitti.-, ,&me'&, 

t f  71 be mquirclt to stqmtrrt the d ~ t e i  ? r_'n.bF -:xtlm, 

a. : f % ~ 5 . ~ ,  F m e  mttZrig, ;12%+-.~. 

A. .- 'L; * '+sy?-nc, a"? 1: Fl.?. . 1Wm-'r- 

'F.e !elfbents t,r*rli then be mchined for true muting amface. 

5 .  7 % ~  EZ:E mW qm? brec!;e.ts w i l l  be pora!.tian&, clmpd, 

and rx,Ue.? tZlc mte w?.dmnte t.Alieh t f l f l  then lx mchined. 

c .  FJ!wr:;-~+:.&a~c m 1 ~ 7 1  t;?m ?I* slclfled to the bracwts and 



T . ~ . L J . ~  R-nd Pas-IJ - The fitt-, pins, chck-Umhg& and other 

rnsemblis~i a m  boltat gr -tea In t iw support frtmea knd t e ~ t  loadd.  

5 = S V d I  IlattiUIrig af Item - It i~ ass- a t  tha Bwirrq @-\y 

will be b e  fiulmdbri ~f tbe L% it- frm *a t h e  these sre received 

w i l l  'ae r e c e l n d  rwit Jl&pcrcted Hth d-ss aemptance by the gammment 
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ILLUSTRATION IV / 











' "m 5 . &  .- .i .,,r7 - 4 * - , t " t j  bsl:Lsl~; p:iL:lm*:r - ,tt: .L:$gl :>TLL75, ::+ E ~ v ~ F & .  

Af?f:r c:cs::?i .~qrL, .~ :>n.  JrZcn$nr: mi .- 53. : I ~ V  z-c~:~.rcsmnk, =a ;::ck3@ 

f&b~-~&.131. 3iGc::'ti (.Ti'  : 3 ~  Ir?rapte ?r,l;??.r<:i??mZi" . 

5.'.L.1< : & l : u 2 i ~ C ~ s 1 ,  r~5!ln~r:st,:K-i-t .  '.f: k a v i 3 l ~  ~ O T  cm;.Jintit!&~ 

sl! "acits D? ti? interface mbr tmlrei- mqL-rementa su3 2clUom: 

ti . &cn~~mt;,an ~5th 13esity .&in~er.: lzty; 

I 

is. C.i&-:zns.t.m w i t h  M1 -73.;~3;; k k g m t i o n  d i b ~ c k ~ z ;  

c .  Zxm;..i:u4& i n t a f l ~ ~ r  r;..t;:rc::&sA& w ~ f r l i  ~ I W ~ L ~ F Z ~  & 

pna 'c 1 , ~ -  L .-s~t;rp~:b~ ; 

d . 2;x-, rlrr5;c inkr2acc wL t : ~  &SS: 

e ,  i J ~ ~ r . ~  -Lrnis3n ~ 5 %  Scnh L'n:.&.uhx%. 

5 . . - - 3  IrWL 3El:~l'n 

~ . t  der;' r.~:. .--i 1.: :~re+ur hwr , , ? ;  :~r';t~q{ i'rm @.&qineur:ntc, 

dor:~*-~ntatL3r, o.iii2 ;~k~r~xi.n,y ,rstm.ztih:i-, ' 3 ~ 1  s L e ~ 2 ~  (:~it~-4.& T.~: .J  

mLi.~:;* t h - 2  rci;:;2xc?\fsK: 3; : ~ ~ 4 € 1 - ,  G < : 4 i c . ~ . 2 * - :  & k x i  Faelil:; .iidTi8%t.-3r~ 

m;m-~;ij.tln:, .:r?M*:'llT1 . . C I ~ C ~ ~ W E  USE t c  . ~ r ? ' & L - : & l  E L ~ L ~ . ~ ~ . I . C J  .LL; te 

mc:x.rzrl far L >~*c,n.' P L - e  ocju-l;, . ~ r c t c ~ . t : l r ? ~ ,  UIJ s - ~ * L i u .  

I r 5.-.3.1 rlx: L G f i l i j e $ i ~ ~ ~  ~ % l i p c r i ~ 1 ~ . & d t l : t . ~ ~ a ~ 1  SUI~C~IW rn 

f e ! . ' ~ ~  : 

a. C Z Q ~ C ~ ~ ~ F -  kf't;, the tm:. -,,il3fLncS n,?d 2::2ir4tl PminWZ; 

5 .  ,issL:.t 1,5:;th I ~ S O U  ~ct.:,~y ci'l~l-l~& YIPJI Idlr lc t iL~r~n;  

c . ~ A C  +LXJ'. d e t  :' ,g f C V ~ S  S 3x11;  :a ..I r ~ 3 m 3 m t ~  ~&me.Y?ing 

dlarr.;cs . 
$ . J , !i. 7tU:.,-LliJTi L T ~  *,A % k':WJiiXE 

I 
Tha .rcqrG r& ,-a," te;' t w  ! SC ll iis C & r ,  .x ::mi I>$ Lbe: LEI cld f i  tir:, Y a u i  ' - 
i t i m  at hn+d~11;.~. yt J f i  miicii)at+- U2. t  :.;30t. Of these pp%;'=.c -dl:: 

C 

be i % b ~ t ~ ~ t ~ i l  Ly aie 'bx in~ :kxI~l  LC?: 3% .'I~~n,:r;ll~ k i ~ ~ t ~ i a l  3:nLes. 



Accounia'~ii:.ty rceur.;s >q tool serial cu.-bcr vfU. br mA.nbincl: kj 
# 



it kr, r . t fc ipntr? l  % ~ c : . ~ n t  Kill Se rcc&m? iu the e l L ?  .123:/ 

i -21 
Lmital~s'i'lcm~*i'~~::-~ catf on or' mC"Y ,plc hytr elecA-c wermd~Xcs 3 



mbtbe k!.~ Win,q% :Ia.Sl.ty ~ n d  ?k?-ich? l i t y  Pq-nt. ' Mdtt! in- 

tpect? = ctm.~~: y m c s a f ~  P& the ctrl *e p Q ~ F  i-rJtim aw.l k 

t s tab l tahd  'hy the bxtuf-w %imCMaa %&I= m d  mItn.t;S!.rlRA on 

a m t  b a i l s .  



5 . t b  ~ A E i W i L & i C  mHOI;; i3lWreaS 

5 . ~ 1  I3iTECGWmI:M 

Thla s e e t b n  con- the product33n ~ m f m l  p5an atld Mima 





' 3 2  W PPF: :!.r .7 7. he L ; ~ F  : ~ , I M - ~ T  !?w - ; - r l - ~ ~ - w n t  to p w c k e ~  s.?? nccrrs- 

.:~.--;4:f! *t"p2 ~ ; ~ ~ , ~ ? ,  y,,:-': 7 l-:L-r pj.yr?:nyc: ,+nr? 1 , ) ~  t+ 11 rrwlp t?!g api, 

::~3 i c a + ~  kp - :,', :Q,. ~ ; r y ? ,  -; 7 1 7 -:; 31 ++.p I. re-: '>:vrrr?.e:? 93:' tT?*z .-!=?!!I._: E W :  

7'01, I ! ~ = < .  c'!, "' P'- : :-,r : J--!. .! - -;atp .- t I ': rkql.~ ; llm Per D ~ I & w ;  

' A  : - y a c  7,: n '  i ~ C P  c ~ f : t - ~ ? ~  the w=4 -"_13. be ret~rmed to 

y: .c. 3-&ry ,:~?t y '. .m:t-; 7 ~ -  :v,-. f:-iS:?~: 7,: mi' ;!rrmr.ci:t r1 3.e , ?r+~e;:~-?~h-; 



It l e  %en ;h731<~z9rb a c=rpy rm-lnsaz1tu2 in tr;c order rmiml f;rauf, for 
I 

use by the b'hmfl~c*i~u-in~; W- , i ~ i  . -1;: i'u>ilre ;:,-zGes, -3 

rout& to tile M ' Z i w ;  cmtml p u p  :'3r - . i tw~;~c '4 t l .~ . i r r i t .  s L q >  MI 





far rapid &.@ nemtxqg eummge to rq~23r5 L ~ P  UEP c'mnge. The hmxfacturin$ 



-2Lr G . J ~  'h ~1,; t j t .  ~ c h : > b . b l e  tg all 't;? f z a' ;r,n7mre B U C ~  ~ l :  352, fnterflsct, 

V P J V ~ ~  B U ~ T J ~ . ~ C ' I : ,  L ~ ~ ~ :  'CL T r ' m l  LA C ~ I  1 ' 3 ;  6% f~;f - 
2 .  .7i I,G~;,YF~-~'&,%I:CII~ ~GYL~CTI  

w L ~ c m t ~  on C3ntz-s; ' ~r n .'unr:t~a,lz a:' t , ! ~  : > ~ , $ . n w ? % ~  3s'tlrri1q~; tt,e 

.W ~ct..= ; : o d t ~ l I  . 2L.n C + ~ L  A ~ipp3Ttf: t i r e :  : 9 1 9 3  +r.-:~!nbti 7~ 011 ::MY~_:Ps . :It 

yresan?, k ~ e  iTbc,tlt 22' l ?c~ t t .~& L J Y ~ ; ~  ILFI=S no t  lukal e s b o U a h E .  Ait,cr 

hrTWPiiX1 L :*~tl,l~eIl s;~.!.'. hid irx-i 14-, 1% ; t -c i i  r?;, &: ;i8jr;d , 0 R J F ~ C L I  3f 

C E ~ D I * L A U E ~  L C~.PJ~IT . ' : > ~ f  231 , ti 8 F-xd~1:- L .+ 3): 1 3 n  t rar ~ 1 3 ~  ~.i ll ;.nc 1 1 t h  

G 3 ~ & ~ m i o t i : l r r .  P.3 ~ i h . > - @ j . ~  ;LC ~ b j e ~ t ~ u ' c . ~ .  ~ h ~ ~ ~ t % u r ~ n e ;  Vi,U ~ w - t ~ t  

csqwf  iity MI : , : c.: t t.' :,n ocl1c4ue, c a ~ . ~ :  tf; 'a an ;ncoqorstlm -;XI t . 

f i d  nsretw. vi3.3. ba used for d j .  j m i x . i . w l  WE; W w e ,  &, 
I 

vea&x-s~l.:txl c3tTitpmita 4 f y c t e a .  



To provide tr- p~raonnel  t o  aasiat E F C  anal KSC in ~ & r  Quean and P d u l e  

installationn at the starb of tho ; ~ r o g a n ,  a nucleua of selected experienced 

wil l  be trmsf erred frm Mchould ~ s e m h l y  m a s ,  trained a3 roquirec?, and then 

assigned t o  !%FC. CertifIe~+,ion ofr prsonr101 f o r  o,-er;lt,ions such potting and 
r 

bondim KLU be s ~ ~ c o m p l i s h e d  during the trainiw prZd, The Roelag C o m p a n y  

has SrAirdnp, facil it ies and prsannsl both in Huntindlle and at YAchud. P . t  

Viehoud, appmdr.ateQ t ,[LCn people k v e    en traine2 ard certified and ;.nore than 

170 t r a i n i n <  colrsaa have &en conduchd. b s e  tourma c~vsred c m y  phases of 

the S-XC '3ooater a ~ s e m b l y  includirq;  item such an & l d i 3 ~ ,  rivctiw, bonding, 

electrierdl yttfw,  cable ~aaambly, electronic assezbly, and L U X  cleaning. 



6.0 H m W ' a c t u x r l ~  in -ed oE bmica2l~ five m ~ ~ s t i c n s .  
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