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I 
X-20 A [FB'.'RNl   TJM  STATUS 

This report   Is  Intended  to provide D  iir.native description oi   tlie 
status on   t'io majoi   olementK  ul   tlic   auh.joct   systom  nt   tiio   time 
ol   work stopp.vc on [)ccemhoi   l'i,   hi.J.     Thus report,   alon^ with 
the  latest  X-20 product ID., status  rcportn   issued l>v Production 
Control,   snonld provide  a   lau I     eoraploto  status oi   the   prORrnm. 

i.    re •■! sunsysT"?. 

!OCK sOi ,     I ')■, 
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AKHGinbl;    wa.s   i.ol   stiuled m   1,   pi ai.n n.,, .   draw iiH',s, 
nnd  tooling  weic  9.')    complete      Tiie deck Vi'irlnj.   «a.s broken 
down   into M     ,w   r , .<• ,  ami   t   «■   ItJültnj;  aids   \o  pi oducc   the 
hai nest's weic  . VM 1     n mplcle       Tcrmli nt ion  ol   the  hnrncsHCH 
utni/.cd   soi'ie   'Ju  dilleiont   ci imp  on  contacts  and   thla  specinl 
i"iiiii.K  wa.v   in  t   c  .ci. f,       ii  ii.iiciial   lists wore complete 
loi   Lhe  :   siemaiii   wil idrawal   c>l   mntorial   (] om  the  production 
aloekinun 

The  DS 1 ,   major  matuj . a 1    item  mi sis;'   way   the  deck cnstinR, 

ri:e  \\     dock   test   Ci;ui[)mont,    r.-y55'2-310,   consisted  oj   a 
i !T-' t      automatic   ci'icuil    le stei    and casliiii;       The  DIT~MCO 
was  (Hi   ...na!  and   t ie  e.s lu.s  wore    U) ,   complete. 

ii.     l'i'M   Powo   Supn 1 \   ( 

Top   »fi icm'ni     502051) 

:nv 

'lais  mill   wn.s  not     lai'.cl   in   asscmblv,     BocauHü ol   a 
i edo:-, i. i,  ell oi t     ma mi I ac tur i 11^,   plannlmg  and   tool Ing 
weie  ucla  »si      'i   e  a ii.em! 1;    feplanuin^  and  tooling 
oltoi't ' a ,,,; i:,( : ,,i 11 ., i.cciin,',   uas   aboill   80'> 
complete  , '   t .c   i one  oi   work  ..i"ppa,.e.     T!io wire  wrap 
toulin;,    as  , ci-;   piix-iacd aid wan on  hand    and  tho 
tec,.hi IUCS  iHI   split   pi,   wire  wrap wore  perieetod, 
Relorencc:   Pi uccs       la.sanl   I1  -90l55i5,     Tho ci imp  toolH 
1 oi    i   e   powoi   ra    ii    wei c   in   i  ic   liuuse  and  malei lai   di aw 
ihec i s wcic  is»; pie te 

Tic   powci   Kuppl     ii'-,i   Oquipmcnl,   TK,»9552-305,   wa.s,com- 
plcto,     Tno  Biodult'   to: I   pmcodurc  was  not   complete.* 

O 
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Modules 

L'xccpt  ior module  --'.i  r4020H.-).   none o(   the modules were 
assembled,     v.im   films became obsoleLod and were 
scrapped  bocauso  ol    i ,6  euk'ineoring   rrdosif,u   ol   modules 
■■■-i   through  --.s  and   -ll.     Module  -10 was  deleted 

The lirst  slyco.st   p-ain,-  loi   the  fuscholdor was com. 
plotc and machined and  t ;u 
c om p1eIe. 

ie next  potting operation was 

Tfi-9552-305 was  Lho   Lesl   set   loi   these modules, 

01   lh0  3]   test   procedures  which wore  required,   6 were 
incomplete, 

C      ADC 'l'l()f; i .iiini.ei     ' .-, 1 - , -.'i)(. 

1.     Top Asseml 1 ( 5ü2i)i 

^umi '■''""  '■"'   '''•'! I.MI       The  '■■air.ilart ur iiii,   1 ng mecr IIH; 
arawings,   tooljiij ,   and  plam i;,.,  WCJ o complete  and  tlie 
mol'ls  a,id  '■' i">P  '"<'! i  «oie   it,   the  house      Mate, inl 
d,',w H!I0ü

^ were cumplcte  and  availal.Ic,     ManufacLui lii« 
UI'1U1I--S  ,ul   l"r ''«.pi«'    eniile which  was   to be  wiro- 
wi'fipped   Into   tlie  pruKi ammei   iverc  romplcto.     Mvlnr 
posi t ion ! :i..,   i ilm . wo c 
oJ   ho i .u,   i n spec i ed . 

P "' ".. i aphod  and   in   the  process 

m; ]nori tng . v   tested   hy The   I in i shed     un i I   Aas   I 

Modu 1 •■ 

a.      Suite,   '.iodule;      1-,  ;iiOX-l   l!iroU",h   ~9   - 

Tilc  low  1,'Vl'1  •'■-'   n   ;-   level  switch modulo assembly 
work consisted o)   punching  the auhmodulo mylars 
nnd  ' 1C  U1! '^    mail ices.     This phase of  assembly  was 
''''■"   completion       Tjanstormor   sliorta^e was   the  L'ntlng 
item which   prevented   lurthei   assembly cl/ort,     lU'M 
Lransiormers whicli wcic  'ein- built   at  LMJ;.  Sarosoto, 
were  in  process,     Ml   transiormc]   material  WOU on 
innd'   ^"'l'-   was   In   the   iiousc,   and  about    10 assemblers 

wyro   in   tho   process  nl   assomblin«   and  potting   the 
uuiis,     Production pioblems relating   to the HtripplrtU 
l"   insulation on  the  fine  («39)  coil   wire were 
solved loi   the 9 diilerent   typos oJ   transformors 
Rolorcnco:     W.H  Pro.jecl   '111311»*-411317»»  schedule 
published bj   Pjoduction Control  on  11-13-63 

V 
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'.'.aiiul r.ctur in:      .. Lnocrin,;  rnrapleted  the  nsseml^ly 
pi ocp'-s iii,;   and   inoltn,,   loi   Hie modules  and  HUU- 

moduloa, 

The TK-9552-140 and   C2)   Ti:-9552-168  losL  sets were 
cumpleto,       1.1   u!   is   ii>.s1   procedures required.   6 
weil'   coinplcU'   Willi   ilio   icm.iuuk'i     in   tllC   process   ol 
hcini;  wr i t tei), 

TK-95;)2-100 wn-i completc and  In operation  (Dymec 
Automatic   Compnm'nl     oloction   nnd  Data   Loading  Test 
Set),      ''. 1 1   it- i   prorodurcs  pertttlnliig   u»  this el- 
fort  were comp leic, 

1).     Pronraiiunc]    idciuLcs    r)01013  tlirough  501019) 

These  pro^nimmoi   mcululo« .   eommüuly   türmed  "i'i (t^i'iimmer 
C'ompoi.ei I:,     i    I uou,:li   -7,     wnc   in  various  stages 
ol   ,i   ■(;,,i-i.,      . .!• :i    .ei'.. 1     proeüSHinf*  aiid  IODIIHC 

were   100    compli'le  and  as  emblj   was  undei   uas'  on   the 
501012-1   and  5010i;;-l   suiimodulcs,   and  ■lb  ol   the 
401 lh]   i'lua 1 jii'   sis   rnndulos  were  bcini:   tested. 

Tin' i uma mil 
l ;u 1 I'd in ,i 

and suhmodulos were not \'et 

I 12   ii'   i     v\   was  90'.   eomploto and  2  ol 
)i IUCHII I •■    i equ 11 ud were  (inl shed. 

1 lit.'    , : -'i.'. 

t to   1 -1   le> 
(.Mo.sl    "I    I   W   p i i • , i ,,; .in • i    liludlllOH   COUld   i)C    Ic.sli'd 
a t   I he  00     leve 1   DI    Lest     »'I   comp lei i on . ) 

Calll rate  and     aril     Modules   I 501019) 

'.ssemnl I   p,ai:.i   .,   und   tool my   wore  complete  and 
a ;suml 1     "i    .uimodulo.«   was   in  proecs.s      01   the  IJ0 
submodi. le.'i,   •    A'urc   in   the   prucOHH  !■(   Poiny   tested 
and  i io  reniaindci   wi to   in various sta^CH oJ   asf-jcm- 
i l, .      ihr modulo mr.li ix was  also  leinj;  assomblod 
ami wo i ded. 

Two   i L'     lOKI   set i,   T   -9552-167   and -1/0.   wore  used 
tor  module  and  sulmodulc   tesllnji. riio  ~1(>7   it-st 
set   was  complete1  and   the  -170   test set   was 8.7.   com« 
p Let o 

i   i .c   1 1   i K-edures  required  toi   Bubraodulon, 
;» were comploti   und  the  test   procedures  tur   the 
modu 1 cs WCJ c   i iicomplote, 

sT" 
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d,     Sninplc and Hold    Modwle  (501020) 

Aascmbl;,   planniu« and  tooling woro complete.     01   the 
lb modules.   8 were   In   tcsl   and   the  remainder   in 
various .sta^c- oJ  welding  assembly.   -Material 
suoi LMI.OS due   UJ c'i;i, iiK'ci inn chonKOS lialtud  production 
on 6 modules. 

Tcsl   Sots,   T.-'i.».-:.'-i-.-.   -hin.   -167   and -170 were 
roquiied  to  Lesi   these  components and  theii   completion 
status  lias Ucen  prevlouslj  discussed,  except  J or 
- 1 GG wii Lot)  wa s 90 -   complct e. 

Rt'J i'i once Componon i     501 021) 

The  assomhlj   wclciiiit;  and  tooling  were complete,   and 
u.ssembl\   was cumplute on   the subraodulc and welding 
ma 11 ices. 

Component   ^noi ; .,,,c-   curtailed  production  on  4 
o|   t'ie  ]   mod\i!t    lypci-i  and  all   material  v>;\r on  t lie 
production   llooj    read;,    to]   assembly  oJ   the  other   3 
t\pes  a t   I he   t ime  oj   wo)k     foppago, 

n,_;):.:.ü-1 , I   .i id  -1G9  woi e   the   tOhl   sets  for module 
and  Bi.hmndulc   lestn Tlic  -iü9   tost   set  was  complete 
and  t;ie  -1.1   if   i   set  was K5'.  complete,     The  3 
module   lest   pjocedures  were  not   started      01   t lie 
K;  sui;modulc  to  1   procedures required.   7. had been 

( ump] et cd . 

1 I     I ,0|4 1 ('     .iOCUl p 010 2 2 

.1 1 1     s 
i act u 
inodu 1 
WC] c 

1, pioco in , and toolin« wore romplctc and 
li'modulcs  were   iu   the  process  ol   bein^   mntiu- 
cd I i itoen I :- ladder switch llip-llop« 

■s   .T0i::iiv   were   m   tost,   32  "C" Kates   (401530) 
ompleu1   ii,  assembly,   and  tor   Hi storntfc  flip« 

Mop-,   (-lOlSl.'!), matr ices were welded and  ready   lor 
i nslallat ion  oi   coraponont s. 

Test   Sets  T:-'J.'^L'-1 . 0.   -16ti   and   -167  were   required. 
All   A  suomodulc   test   procedures were complete    and 
the modulo   lest   procedure was not   started. 
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Kr.      12-.l.;i<:c  hi;,..   Coun.toi    1501023) 

Asscrablj   i)i.ice:,Mil,, and tooling were comploto and all 
2H modi.ies were  In   : ic  procüös ol   bvinu mnmilacturod. 
About   33    oi   i.,i' a.ssoml 1;   work was complotod;   utmo 
ol    i ho   un Ltt>  were   . ct    in  Tent . 

The  Ti:-9552-l'57  und-l/n  test   sets wore   Lo  ho used 
a:.d iiavo  previou.sl;    .et'i   covorod,     All  Kiibraodule 
lost   procüduvo     wore complete,     The  2 module   teat' 
pi ucediu e.s   A'CJ e  imi     el   staj tod, 

"■     "i^'li   i eve 1   Oui put   , u 11 s-li   i 501 03] ] 

,;   ,'lii,l-   was not   staited,  nltiiou>,rli all  pronosHiny 
and  t ool IOK were (.'üRiplet ed,   lack oJ   trnnslormera 
precluded  pjoductton  ol    [his   Item,     Those   trans- 
lormcis,   i r)    e  in  tail acUired   ;■    IIMH,   ^aiaHnto, 
WOl C    pi UV i on - 1        (I i : fU  •  -I'll 

riie   rF-nö52-li)>   lest   set lo  lie u.sod (oi   this   item 
was previDusl;,   cuvercd The  3  test procedures 
rcfjinrcd  lui   mudule.'i and submodulcs had not   been 
- I ailed. 

til;;;,   i o v c ]    i m p 1 i J i e j    ^.101032" 

1 ■' ■ liiiit   wn    di hi  id  .■    an  en^;meer^n^   hold tirdor, 
'    ' he    '   dilJcie;,!    i   pi   ,  i i    submodulos,   only   2  oncll 

"■'   2   i   pe     WI.MC     ciiu,   manuf aclured       01    these.    1 
1   iM'    ■u| mil     i •'■ inati ,(.■■. completed and  t lie other 
u;i '  completed   i     a-   emi 1     MOl'lOl-l   il.I.,   Amp,   ",-1-1) 
No   t Cut u,,,   wn     iK-i I (M med 

17   and   -1 70  were lised lest   . ut      .   -'.),;'-;.,-     - 1 42 , 
U)  t«'   '   ; '•'  vai .•■!     o)   modules  and  submodule.s,     Out 
ol   ~   sui'mudule   LIJSI   piocediu e.^j  tPfjulrcd,   ö were com- 

•   plcte       Tr.e   modnic   tesl    pi(Joodurc   had  not   yet   boon 
; Lai i ed , 

J ■     l.ow  1 eve 1    ., ,p l i ; ic:   '.'ndul c    501 033) 

l^rocc  M u    und usseml 1;    luulint; were complete but 
a sscm   1 .   was  nut   yd   star I ed . 

i'cM.ft-,  T!.'-U532-140  and   -IGfi  were   involved,     ()(    the 
'■' nodule and  submudule   tesl   procodurca re(|Ulred,   1 
way complete 

3 ^ 
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k.     Coramon Mode   Module  (SOlOS*!! 

i'j ocossiu^   ond asKCmbl^ toolluR wcro mmplcto but 
no assembly work was  stnrtcd, 4 

Test   fiets TK-9552-infi  and -KiV   wore   involved.     None 
oi   tac  test,  procedures wore complete, but oil wcro 
in   piocosH. 

1,     lii,,ii bevel   Ampliiier  and  Referonc» botfic Modulo 
(50103Ö) 

ProcessiiiK  and assemi 1.   looling wen» comploto and 
llic  submodulos were   in  VUJ ioua  stages ol   assembly 
and   lest.     Tlicro  were   -I   SD}!  gates   (401395)   111  lest; 
some ol   tiio sitbinudules were tin  I'ln^inecrIng  hold. 

Test   Sctb   i   -M.;,i.'-11',   -!,(),   -ihii  and -171  were   In- 
volved,        1    L.iO   ■)   su'nmoilulc   test   procedures,   4  were 
complete  and  t ic  2 module  lest   procedures wore  not 
yet   started, 

I«.   (->,ipui  1 iitci  f50io:j/; 

['rucesjiin     and  toolini;  woe complete  and  nn nssomhly 
wa-   started,    T;'-95r)2-li)(i was previously discussed, 
Vne  2   test   piocedures   lor   Ulis modulo were   in   the 
process  oi   l>c ui«;  wi 11 ten , 

n.     ■ino w.   \\\\\\\  Level   Input   Modulo   (Rl-7GfiOX-10) 

Proccssini    and      .som   1;    luolmK  were  complele  i^ut 
no aHsemi 1;.   el 1 or 1   !".ad  I er un , 

The TK-9552-lf'<S, proviouslj covered, was to be 
used; none 0] the lost procedures for modules 
and   submodulcs  were   storted. 

o,     400 SPS  i!iKn  bevel    iwilcli  Modulo   (81~7öfiOX-ll) 

Status   is  tie    arac n.s.tbc Kl-76ßQX-10 above. 

p.     50-200 SI'S  Uinh  level   Filter   (81-76ß0X-l3) 

Status   is  the   ;arae as Hi-,IM>0,\-1 0.     This unit  vai 
not    lequiied   [ur   prototypes   1   and   2. 
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A.     I'M   Dock  Hui)  ,'sscm; ly     Sl-Ti fiOZ) 

"anui net ui ii,,, drnwln^s,   phi;, i ,,, ond  tüolin^ wore complete 
loi   the I'M deck.    TSJIH   incUidcd äucii  It'omä na mntorinl  dmw 
Khoeta,  cotinector ,cr imping   hjola tind clampiiiK !';"'  for  securing 
the modules. 

No  assemiil;,   wns  startod    .ii.ci'   Lni-vt'  uvrv various malcrinl 
slini in.;os whicli   included   L'ie  casting, 

Cables  toi   wire checkint;   Die deck were n  part   ol   TE-9552-310 
and  wore complete.      i'ae   -310   Leal   set    included  the DIT-MCO 
jutomat ic oil eu i t ICSUM , 

Ii.     VoltaKC ronlrolled       <    llatoi   ''odule    Hl-7H(i0l!) 

Assemnl .   processing   and   tool m^   were   LOG'    complete      ()l   the 
38  oscillators   to^uncd   !oi    the   lust   prototype,   2 oi   l'ie  !i 
Kiihmodulca   I oj   ,, 1 1   unit •  wci'e   in   test   and  liio  othci   snlmiodulo 
was   in  an   ii complete  ; Ln,,i-' ol   assemul)   due   to  traiialorwcr 
mator ial   S'M i ; a ,e .    vendoi     u()pl ied1       Manvilactur i ng  was 
esl iron t ed   11)   .'0    10     ii imp leLe 

Five   Iö1
    .', -'.I.I.JL'-1 . .';   ii.,i   si'ls   weie   Complete   and   nil    test 

piocedure.s   .veic  «'i ittei        '.11   ol   the  3   i   pos  ol   snimiodules 
had   tu   ie comploLed   ii.'loie  ootn   i ie  aulitnodule  and module 
tCSl l ''i;   eon Ul   ' e   comp ! e ; rd , 

C,     Vol t a   e ( ontro] I ed    • ;c i 1 laLoi      M-   iifiOF) 

All   procCHsiiih and .;■    emi  1      toolin     were   complete,   lom    (-1) 
oi   the H unit!   *uru   tcistt.-U and  potted,     01   tlie remaining   A 
the  501090-1   o eillatui   submoduies  wore   in   lest   and  the 
th   ,,o i i),-^,)-1   amplilii'i   a. em   lie:   wore delayed duo  to a 
li ai si oi mci   -.in ta .e 

Voltaire  Cm trol I cd i,ii   i H i -7 «ii or;) 

Tins  unit   waa completed,   potted  and   toatod,     Tli-9552-l33A 
wns  used. 
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E.     Vollnce Controllod f'Scillotov   (81-760010 

Throo  (3)  units were put i mi nnd  Lestod.     TE''9ö52-133A 
was  used. 

V.    \\ i jeer Amp 1 i f icr    ^! - 7'ifiOK i 

This module  was  potted and  tosted.      The  TE-9552-n4 
test  set  was  used, 

G .     Dual '■• i xcr  Amp! i I ici   ;'.-.I-'. |:';''i;) 

Same stntUH as   i io  Hl-ToioOK 

li.     Trnnslaloi   ! -■ 1-   ',"  -1   V.w -:> 

Process in.,   ai.d  a■ si'm 
a sscini ■ 1..   nj    I no   11   u 
Tran;, [ oi mei s  call! iod 
1 ID I ior  complet ion. 

,!■    tool in^ were complete and  the 
ill;   WHM abnui   Im 11   complete, 
i  material   siuulat,e  which  prevented 

TK-9552-17'1  was complete  and  all   lö  translator  tost 
procedures were  lii ished 

I .     l-'M   '.'. i xcr   ''' iwe i   : ;. pp ; ,,s()AA) 

\SKemb]     procussvng   and   tooljiif-  were complete  but 
mateiial   shoita^es  prevented  assemblj   oi   the unit. 
Some  m;lai    pmu.inr   anil   sill-moduic   ma t J i x  welding   was 
periormed.   amounting   to about   LO'.'  completion oi   the 
on tiro unit. 

T£-9552-304  was complete.     Seven   (7)   ol   the H  test 
procedures  ioi   Hie module and submodulos wore finished, 
and  the  tlnal   procedure was   in writing. 

.1,  Kola;. Modulo fKl-TnüOU) 

Mnnulactm ins'.   procoH.sin«  and  loolinj; were completo 
The unit  wrss  lusted on TE-9552-312 and   in J unshed 
;; ouds   St OCk . 
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K.     _'imc  Code Goi:pinLui     M-. ^.üi'.'i 

1 •     v'i V in,;  'tiuduli;   ■ 502029) 

.''.'i,,ni act urn,,,  plnmiinR   and  toolinp were complete. 
No as.st'mhlj   .as utartcd on  this unit   hocauso of 
ma tor i a 1   shoi La, OH , 

2 ,      Modu !(";>   . T(' - i    i: i r {i ■1 

''■'v   ' r'  moduLo waa  (o:Uod,   put tod and machined;   3 
modules  were   ,;   preliminarj   lo^t   piioi    to  potting. 
0,1(1   ' ■'*'   I'cmn Hide]   were   .;,   va? ii)Uä   staKOS  («I   welding 
absein  1,,       ,1.    m a   late en^meciir,^  reloose.  mntorinl 
:";01 ' '■*■■'■     ox,   i ed   lu\    2 u)    t ic   nuniiilo   ( ypos. " The 
ma i i ices   I ui    i  ic ;o  woi v  cnmplol o 

TcH<    ''[■   v  -'),,,.:'-;;.),     -;JüH and -309 were complete. 
111   ":   ■'■'   l('   J   piocedurcs   required,   .'11   were comploto. 

','''v wiriii);  modulo wa.s   to lie circuil   le.slcd witli 
i'-y.>ü2-JlO,     fahles   toi   I iia   accomplishment   were 
00'i   conip le to. 

i-.     l'i c-Emp las i s  '-lodii le    iHl-', '■.o; - | ) 

^ol   i oqu i rod   : oi   l'i olot   p.'     l   .M.d  2 . 

"i c-  mp a OT-2 

i   ,0S0   u:; i t:- 

l'i c   pot I I , 
f "i    impi ovod  ooii  ec Lui    ■■..■,.,   i    , 

i v  v Hi.plel etJ   , n   as.semb 1 v ,   loss  pol I I IU; , 
■ •       •    • i iu'   pi OOCK.S   ol   ho i na   modi I ieel 

ost   ; ei   T', -;» ..)^-:; 'I   and   i io  Lo.st  pj-oecduro was comploti 

I'Kii i n i ion     mp] i ; icr.'    fril- ,  lii(), - |   and     -2 ) 
1 

■''   prooe.ssin^   ami  as.'jemnl      tuulin^   WCJC  t!omplct0,     The 
1 0  ■ unnn »du 1 es wei o  a ■ s» 'iah I ed and 
L'ni ta   ! acked   t esl   and  not t i (!■•, 

eonnoct ors woio   insto1 led. 

Tr;-9552-30n  uas i omploto  and  ail   I 
i Inisliod, 

>  tosi   procedure« wore 

i.i I: it F,   J,    iaiida 

^> 



I 
I 
I 
I 
I 
I 
I 
e 
i 
i 

i 
i 
i 

i 
0 
I 
0 <i 

X-20 Tib Status SIL Station and AFMTC Van 

A.   SIL Station 

This  station  .: ich  tiot.sisii'd oi   if) racks was  nearly 
{■ i'ip 11: t i' .     Suijsvsl cm anc!  svs tciin   Los t inn  was   not   the 
responslbi 111 \   ni   Manul actiu'i ntv.      Inciication  oi   a 
"ciHiip ic t c"  sialus   is   ivlal''fl   tu  Manul aftui'itiK ' H obligation, 

0;   Hit!   Hi   i .i ■ ,,       .'.   '-iMv      ■icui'i'd  i   >;, ■ i ■• I c  a in!  con La L nod 
tape   i raii^i»  i i ■   AH,.,,  ri'ip, i iM'il   . > ,1,   in uiii lea t ions  ami   10 
wore  (k-siniocl   l)v   iiMl!   IDI    i:,,    SIL  staiiuii,     01   these   LO 
major  OfjUlpmoiil    items   suol    as   di 
cotapl et e .     Ail   sta nda r,l     ,   ■ ue l 
oX   two   (2)   23(^-02  uni li    »< ro  c 

(1 )      1 ii 11 ^r,! t i ü;   Supj)i ii' I   !!aek 

Kai :k   « ir n, j,   c imp I e 11        Ruci 

(2) Inj.i,!   Rack 

CompIcto 

(3) Time Code  Rack 

Wir i ng  .i nd  .i ssemb I \   e imp Id 

(t)     K.M.   Rack 

IAI'TS  «ere about   f)Hi 
I cms    tt t til    1 lie    except 1 nn 

iplcto, 

i,  progi'oss 

Minor hardware ralssi ntf, 

Cniliplete    with    t lie    ,   ..,■,;■ I  1 ' i:     ul     t WO     ' I' '     L'.'K'.A-Oli    Ulllts. 
These were in In-procoss tuNlin^; at the time ui work 
s t oppagc. 
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MANUFACTUU1NG  CONTROLS ,1)1 n HLKCTRONIC   PACKAGES 

Manulncturin« conirols at  l.'i, wore dcvulopod  to nssuro  the hikrliost 
cicKiec of qxiality nnd [»roduct   uiuloimity   loi   high rcliobillty 
welded electronic  cquipmonls.     Those hasie mnnulacturing  elements 
over which control« nie exerei.sod are outlined as  tollows; 

I ) '.!anu I ac tm i n£  '■•iiV i' onmon I 
if) Opei atoi    Pi a in inn 
ill) Tool in« 
IV) l\cld    ehcdulChi 

V ) \\c Id Cor,l! ni   !:   Vanulactvivint! 
V i ) Ravi   V;i lei i alx  a nd  Pa r Us 
^,; i ) Rcpa ii   a.id  i!cv■<; >< 

The  reasons loi   the  aiiove euniiulü are nol   covered   in   this dlssov- 
tation.     Tlic  puipose  ol    i !n -   papei    ,-   inthei    to  provide   a   uanatlvo 
description oj   the  coiitit'l.'-   rmd   then    implementation. 

i)     Manu l ac tun nr. IV 11 "i ;u ■ i  i 

Tnr  r,VK welding  mai.ul act ui mr,  aava   is  housed   in  a   special 
room  within wlncii  du I   aiul  r-n.l nnina 11 on,   humidity  and   lomp- 
craturo,   ajc  speeiall\   lout j (jl led      The     tompciature   is 
mo Lntainod  at   a   level       >>   '■   and   the   rclat ive  humidl ty 
ly  not   allnwod   lo eveoed    i() \utt)matie  electron ir   devices 
mukü  ,,   eunlinumis eiiai i    iec<>rd   ol   the   tempoiaturc  and   humidity; 
thermostats    provide     I   e  neces  an   (nviitimunis control,     Two 
deiiumidii iers-  ar(    located   insidt   I ie  ivelriinK  aroa, 

To control   the  dust   and   loici^n  miuerial,   pcisonnol   arc  not 
nl lowed  Lu cat     di ink oi   si c   m  I lie aroa,     Upon    ontoj in« 
t im  ,, n luck,   whicii   is  p) n\ idod   tn  Help  stnbi 1 i/.e   I he  ai oa 
Lempoiature,   all   pcrsonm-]   ai e   icfpiired  to  don  knco-lonKth 
Bynlhel ic   i ihre  smocks  ai d    at s,     Kinkel   con, are  woi n  by 
aKsemblcrs  to piotect  maLciia)   and units ol   manulncturc  from 
Imnü contamination,      [n  addition,   the  aroa   Ls vacuum cleaned 
once  evci \    i wen t y-l oiu    houi ■ 

in  addition   to sopaiatc woik  piece   illumination  hy  bench 
lamps,   the ^eneial   level   ol   illumination   In   the area   is 75 
t (i   l 00   loot   r.rmi les. 

[ j    Opera toi   Ti n in i::.', 

VU candidates  loi   owplovmont   arc required  lo pass  the Federal 
imployraont   fovncA   Genoial   ■.ptii ide   fcsl   Uattcry.   Tarts   1   nnd 
2,   aid   Fest   i;atni.   212   iMounlcr]    in   ordei    to  1>C   selected   as 
a   wcldiu«   Operator',     Upon  appointment,   new   employees  attend 



;i   lornal   tiimin,,   pjo^iam  tmd arc  lOfjUlrGd  to  pass  both 
wi LttGii   ami woj'kmaiiMii i n  pui Inrmaacc  type   lesls.     Upon  sue» 
ccssJul  completion oJ   ilicse  icsLs,  oporators ore certified 
and ru e  required  to enri >   n  «laud cortliicalion card. 

The   tiiiinini;   pio;;i;uu  CDVCI s  a   period  oJ    ton  working   days 
whlcii   Includes   Lnstructinns   in   Iho  use ol   welding  oqui pmenl , 
Kloru^c and huiidlini4  a!   mntcrinlH and welded modules,  mylar 
film  prcpai at lun,   maciü cxammai itm and use ol   the mie rose ope, 
visual   detection   oJ   wcldiii;    iltrl eels,   use  and  care  ol   nand 
loel-,   cleaning  and maiutcnaiifi.' oJ   electrode«,  general  clenn- 
lines'H m   LMeii   work  stat lou.reading  ol   assomiily drawings, 
and  welding  with   the  aid  ol   a microscope.     Additionn]   tactors 
included   in   the   Iiainm;,    pin,, ia;:i   aie   matrix   punching,    lend 
wire clipping, and componenl loading Into modules (mnlrlces), 
Background lulormation is lutnishud on potting and encapsula- 
tion, nictallograpiiic piactucs, and i Me general operation and 
purpose oJ   weldins;  and wcldi.'is. 

Ill) Tooling 

A.     The  Weldei 

The l;aslc wcldci i- \ 
1 \' pe with r.' n peiiduu I 
J oi (■ e .      :'■':'    ■.i 1 tii i 

spec lall; n IM! lapac i 
o1 the di >i aii ■ i 
upon reeo ipl : i - i. i ,> ■ 

■and 'lea sin emen i ; a: ■' ■ 
Ihan cvei j .even da , 

1 han 1 ü' im 1 inu v>i 
at   any   point   m   t iio   , 
eiuM -e t l 1 ;,., .       > ' iV 

vol tage, and tlio max in 
see unds, 

(   eapaeiitinei' discliarge-cncrgy storage 
ceiit i ul   n|    I a.«   enei ^v   mid   dee t rode 
,T   i i       la led  pown    supp 1 les  ami 
HI      \ i•  piovide  jn eeision  cont rol 

pi ivoi     iiipp 1 i os   a i e  call hra t <'d 
luanii i ac turei   l)\   t he   I MH  iäl anda ids 
a t oi     and a le  rocal il)i a I od no  1 oss 

',<)li.i.,e   regulation  must   bo  bettor 
; a ,e  vai iai ion   I i om   HK)   to   125 VAC 

iii>;c  "I    I roni   ■>  to   1 00'    f)l    t he ma x imum 
e ma     i.oi   ex( ccd 0, l',   oJ   the  DC 

im  ehaii i'   time  snail   not   exceed   two 

The  discharge  capai'ilois  aic measured  to  an accuracy  oJ 
■1     undci   the   tempeialutc conditions ol   the welding  room 
to  as-,iii e  n   i ap.ic-, i a i.i c   toleianco  ol    ■4'.   ol tho stated 
va 1 ne 

10 hvsl e i esi s a nd i)ce ni the welding head arc moaaured 
to assure propcj calrlnatiini to the dial sotting.  Forno 
mcasuremenli must be wit lin '■'   and are calibrated at 
the maximum, 50 . and minimum dial settings, 

I 

i pon meeting tne aliovo exact 111^ rcqulroments, additional 
test - arc conducted 101 l ir wuldoi to become qualiiied 
a.-• a priKiin Lion 
"I weld.H to kno* 
(i 1 mici upnolugra 

1.;    ...»1 1 1 u a i 1 .in Includes Die production 
,w .,1  chcdulos, examination by the use 
; ( tec 1 nionos, and lens ilo testing. 

0 y ̂  
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i  sample ol   ;i7  wuldcd conned ions are made,     Thirty   (30) 
are  Lonsilo  tested nncl  ',   nrc  selected at   random   for micro 
examinatioii.     i r-.m  i •,.;  pull   test   data,   throe criteria must  bo 
mL'1'     Hrst.tho aveia^u weld  strength must  he ■iS'.v 01   Rreoter 
than   that  oJ   the weakest  memhor,     The  second   is  thai   the 
variation   In  pull   Htronulii   between   the various  connections 
slia 11   bo; 

35 < 
.liaise 

AVCJ a.,c 
;i i,' i ci ence _  ''.''.tween   in,,.'1   and   low 

*vei a^e oi   individuaÜ  weld strVuVui 

Additionally,   the weakesi   ^ki   in   the «roup Hliall   not   be  less 
tnan   50'    ol    i ho   weakest   memhpi 

I In ce wc 1 (imei,is aie exai 
oj atlun,   expulsjon,   st n 

i t j    a l   ;i  ma^n ii lea I ioi 
show  the depth  nj   i ic  ,,i 
heiids   t o  do.st i uc I liin 
III I«' I i>r, | npl) i Hj^    ,,-,   ,!    ,      il,r| j ! 

we 1 (Is ,i re ci os.s    i 
ai e    seel  i oiled    i i      | 

■  visuaIly   i oi   pencil at ion,   discol- 
•   ■ ' i'kin,     delormation and poros» 

10X.     Cmc   weldinenl    is   pooled   t(» 
ami  nnot hej    is ,, iven  repca t cd 90 ' 

we i u;:ieii I s   .11 e   mouii l cd   lor   phot 0 
i "li "I I no we i(l c 1 o ,s sec t ion . Two 

tioned to shou Lhc Iruusverse area and two 
'   '"-  liudir.al     di lection       lixam i na I i on  oi 

the  c 1 oss  sec l i CJT.S   by  a  nuM a 
bond . hen t r.m e . not ch i n 

lur^i.st is made loj t ho t ypc ol 
'xpu Lsion , (i acks , del 01 ma t ion , 

baHC "u'l;(1  mrlt .:,:,. void.s, mclusiuiiH and lack ol bonding. 

T ic above we 1 doi t es tin 
ma toi la 1 a  I o covei t he 

perlormed on a number ol diJlcrenl 
i e i ali.'.e oi i ho wo 1 der , 

y"ouU1 :' *eldci require icpair. upon completion, the above 
procedure in its entirct.\ nuust bo repeated tor the unit to 
be   i e-qiin lii leu , 

i>l 1 CI i " C( IIHSS 

A   7X bi nocu 1 a i   in i c i uscopo 
opoj a I oi s .     .\ i 1   we 1 u i nj;   i 
;,<'lll('V('  a   vun'v   l'iecise   and   !,i,,i.ei   qua 1 i ty   weld   than'would  be 
posw iblc   usiiiH   t he   naked   eve 

s used \-\   manufacturing welding 
pei tormed  under microscope  to 

C .      T. I Oc t i ode  Cui l rol 

Windln»; oloctrodes ui dillerent matorials and con%urationa 
xx*v i'oquirod whei a varict\ oi lead malerials must be welded. 
'■"^ specil icat ion drawing üülOOOn foi olectrodos spccilies 
1;"' matorisil sl/.e. lip diamclor, aunlo, dieloctric coating 
11;ul polarity. This inlormation is Included on Lhc welding 
sthodulc umc,: becomes a part oi the manuiacturinK process 
di aw ni''. 
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1).     Hond Tools 

Manufacturing  process standnrds rover   the  typo,   use and care 
oi .hand  tools nsod \)y weldjn^  a.sHemblert»,     The condition oi 
the   tools   is HpuciJlcd   in   HUIJ Lcicnt   detail   to  provide a  tnonns 
lor   tlic control  oJ   deJcctivo   tooling   by Quality  t'ontrol. 

The  followinu   list   id   standard   tools  wiiich  art-   issued   to welding 
operatoiK itave  been chosen   i rnni  all   known makes on   the current 
market   by cxpuriiuentation  and usa^e   in manufnctui LUK; 

l'eor  Matri.x Cut lei 
Klein  I)ingonal-l"lu;   . 
I'CL'I   Twec/.ei -' pfn 
'.; Irrnr  Tec;li.   i'enla 1 
Cl auss Sc i ssi 'i 
C 1 ans.--.  '.■<-■!•- si 'i   i 
ihm t (M   Sea 1 o,    i   i ncli 
lloxacon  I'n      « i i e^ 
XrAc to   ;,:.;! C   1\    =11    : 
Kiel n  I'l ier.s,   Tran: \ 
Klein   Pliers,   [.img-n 

tin 
t i- 'a : , 

rroi Din 

■ i i ion i n,-   Ti -111 

ade 
■;   .o  end  ctitti iij.; 
isc ,   swool h 

--•;i ;-fii9 
ffD230-4C 
---■oo 

"ISl-JiuS 
c53] 
«HOOP 

=224-41 '2C 
#322-410 

0 
I 
0 
i 
D 
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i 
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1 \ )      >'.e Id   J rhedu 1 ("s 

\   sc i en t i t 11'   a nd   sy sj eina lie   pi oredu 11 
..lial     lahiiato!,    to  develop   ^m    piopt.'i   welding   energy,   and  e!er- 
11 ode  pi es  lire   I oi   i ho  pj iidnc t ion  oi   an  u| 
The   resull     are  entered on   t .1    ueld  srheduli 

s empin. ed bj 1 he metn i 1 in 
\|. 1 ■! d 

optimum welded conncelion 

duic 1■ perJ ojmed In (om stages 

u1 entire 1angc 01 energy 
ITCIII   H , 

i lev ''li ipmen 1   oJ   t lie  we Id 1 n;    ■ 1 
as   in!! ou ■ • 

A ,      ins!   A pi" o\ 1 ma i Lun 

The   1 irsl   appi o.x inia t ion   U 
a nd  |)i cssu 1 e ovei   ftiiic h 

R,       : eeo.ul   App ! 11 \ 1 ma I 1U 1 

The  seiend  nppi oximat ion   1 1  peilormed  to determine the opt Inun) 
a 1 e,1  and   ! Imi! -   oJ   lho   range   foi   good welds. 

C .      S< a 1 eii   . ,111 p I c 

The  search  SJTO pi 0   ,     per I ormed  lo de term in e   1J   me t a 1 Inimical 
dittlcull)   exist--  at      ic  energy   and  pressure  settings  deter- 
mined  by   Uu;  seeoiul  approximal ion      Welds arc made with onorgy 
seit iiig;   si ig hl 1>   a!)üve  and  belo«   Lhe opt imura condition  found 
in   (D)   as \u 11   ,,-,  al   the   optimum condition   itself.     The  sume 

> 6 
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P    Mdu.c   .s cünductecl   loi   welder  electrode  pressure  settings. 
Ihe.so  samples are   then rauuntod  nnd   the weld   Is cross- 
^ctl0»ed    oi   microscopic   examination   h-,   the   trained eye 
o     a  me.^iur^M,     SV.ldinenl   cross   section  details  are made 
viMblc  by   polishing  and  seleel ive  chemica]  etchin« 

H.    Final   iVeld in«  Schediue 

TIK   I ino 1   we 1 d i ■,.;  sch(  ;,, 
wo 1 ds made  a i   (he opt u-i 
tic Lei m i ncd   t rom   . l,    ,i, u 
aie  seiocIed  a I   )andm,   i 
c   os i  sec i lonj n,;,      fiic   11 
on  an  aut omat ic  pui i   i. 
t he woakCKl   tncmbei   ai v  pi 
i 'om   I he   len ,ih    Lesl   da 
be  met ■ 

L , Phe    ;U r i ,i ,   (■    ■ , I  1 IM: 

a vei ;i.,r    il rein  I 

'    ''■  ?•■ i-pai od   I i om  n     sample  oi   34 
■  '■;i' i       au<l  pressm c  set t in^s as 

' '  ''  "'v''      • our   . 11  oi   i he woldmonta 
1   "laeio and  miero  examination  and 

: •' '    ; -     'in  welds  are   lensi le   tested 
I "•K   ii aehine.      Ten   ( 10)   samples   ol 
II '' v-; (,d   I oi   rout i ol    i nl oi mat ion , 

•' ■   t he   i -«i l (iwj r,,;   cond it ions must 

2, «o  si;..:, le  weld 
nf    1  1C   av' ■ i .i. i ■ 

The  var iaimi 
0,3;)  a ■   delei m i 

i \ i ■ i a i 

1 lln ^ i-1, ' •''' (,i eat ci i ban the 
"'   '^ weakest moteiia] 

1 'l(, sample maj bo less t hau öO', 
I ''"'^ l h oi i ho weakcat mo I ei iai. 

i,:i ' !      I) ''i',-, I ll   s;i:i 1 i   not    exceed 
II ''.V      ae   loll ow nu,   1 oi inn 1 n ; 

orce   lu-i ween   i, nji  and   1 ow 

":     Hidiv MJii.i 1    weld   st i eiij;tli 

1!   all 
t■ 11 e i ,, \ 

"'  ;1 l"Vl'  {'"u'1 ■ ' ion .  are mot .   the  prcssuj e and 
'm-'   are  n coi ded  on   ; lie  we id  schedule 

l,l;11'ii:i1    '»if'imat ion   vd; icn us  provided  on   the  weld   srhedule 
,"rll|,

|
lrs   :  ■'■   electrode  data,   malei ials,   material    I m.sn 

^'^ile   stren^lh.   and   malei iai   su'/c   fusuallv   1 lie   lead  di- 
nnotci win.  ,   is oi   em-ulaj   cross  seclion).   tensile   pull 

,"t;^   "!"i   rt''lt"''    heal      \pe       Acccptoblo   ueldment   chflroc- 
Uiri';,|

lr" •'' o-nserved dm uiK   the schedule development  ore 
p"!'lu,'d'     !hesu f'a; a, ;oi ...i H ,, contribulc  to  the   inioimation 
Uhva  !v   '"-i'^''! i"i>   i'-i   the  acceptance  oJ   production  welds. 

/ 
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V)     Weld Control   In  Vmuiifu'tur int( 

A/toj   Liic  Initial  approvnl  uJ   Lho weldiiiR  still ion,  control 
(luiini,r  tin} course ol   manuiacturc   is mnintalncd.     Five somples 
oj   the production  weld materials arc made,   Lnäpceted under  a 
micrOHCopc  al   a  ma^niiication  pown   »I   30X and  pull   tested 
on   l lie  ) ol Lowl nu   basis; ■ 

1. At   the  start   ol   cacli  welding   scicdule oi   after a  shut- 
down   Ol    tWU   .'K 111 S   i'l    111 uc 

2. At   Intervals ol   ovci '   I wo hours. 

3. Aller  olcclrode   rcplaeetnent. 

•1,     A ( lei   ;i   'A'e Id   schedu 1 o   oiluni^e . 

A It ei   a     IH p-wo Id'    [ 1 a i lure   lo wc Id). 

' At   the   i ii  .t    Lndii-ai i«1;.  o!   arcini;  or   i)iow-out, 

,). 

T!ic we! d shop supe i vis ton 
t h i s pi IH; J , i'i and v Miin i na I 
t, lie   ausp i ccs    o!   Qua lit}   i 

ll aIU sampi c is dclcc t i vi 
i ooxatn i i.a ! i mi Sluni 1 d i wi 
ol t lie speci 1 ied -1; i i..,, i i 
is recpi i i od in condue t a i. 
ou t—o 1 -1 o I c r a ncc  c oijd i I i < i 

VI)       Control   di   Raw  ' ,i i < i i.: 1 . 

Spec i 1 na 11 on  con t ro]   di, 
1 e.id  nui t ei ia 1 s   A'h ieli   ilel 
i u i;, i( a 1   ma ko-up    and  s ii 

Del ,i t led  pin »ical   nnd in« i 
ma lei ial   pj ioi    Lo   issue 
Ana 1 \ sos ol    Lite  chümica 1 
made   a 1 onu   W it!;   wr 1 d i ,,.;   , 

v'a t e i i a 1 ■. are stoc kod im 
sen ' t-'na 1 ed b\ project. 

, i i- pi ms 11) I e I m 1 he exeeul ion ol 
i and lensile testing is dune under 

11 o 1 . 

ano i i ; lot ol five is I a ken foi 
i more ol the welds I a 1 I nut side 

.■MI   i An Met a 1 1 i.i ;; lea 1 l.aUn a lory 
vesti aiion and Io corrocI the 

s ai o i i ■ \: \ i ed toi all ue 1 dnblo 
uul oi ov ide limits mi its metal - 

i; I ,; : r;i i      I CS I S    D I C    made    tjl     all 
c   : a , it, i ai ■ ! in i iit;   St ockroom , 

ipnHi t ion   "i   t lie ma tei lal   are 
pul 1   i esl Mi»:. 

i rsl    i ii .    I u si   out   lias i s  and   ai 0 
idei lily  ol   the vendor and  1ot 

immbei   i ; maint.iincd   to  I n    point   oJ    issue  to  the  production 
Uooi       Pnoj   i"   issue   to   i ie dusl   controlled woldlitR  production 
ana.   the materials arc  sttuod  in .lean containers and dust-free 
cabinets.     Personnel   who must   handle   ihe material   are  required 
to   weai    eleai  .    unpowddCd    :::.;ei    COtH, 
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V 1 1)     Rcpa11    and   Rewoik 

Repair  and rework,   dependin^ upon  I ho  program,   is liandled 
m  two dilfercnt  ways,     on corLnin  pru^ranis,   repair    and re- 
work    is   conducted   Lhrou^li   .i   material   review  board  which   Is 
made up oJ   ropi o.scntat ivrs   Irow Kn^inecrinfi,     Quality Control 
and   the Government.     Rcpaii   ac; ion   i;   doridod upon  by   this 
croup, ami   tho  Quality  Control   rep) esontatlve  tlieroupon   issues 
a  standard repair  document   desci ihii;^   hi detail   the allowable 
ropaii .     Once   a   irpaii   decisitiu   , -   mado,    it    is  catalogued   in 
t lie  standard  allowable  repan   procodui e;   manual,     LfsinR   this 
initial   action   as  a   preredont.,   lulure   rrpaus  oJ   an   identical 
nature,   upon  approval   :iv     '■'..  Quality  Control,   are  permissible. 

The othci mannei loi repan ; ■ j-; welded modules is controlled 
by 10IH Product inn Process tuntinid; Certain repairs whieli 
do not degrade Ifie 'pialii ■ i the end Item ore porraisHibl©; 
Con aider at ion   ih L, iven  to  t he   loll ow mi;  general  criteria: 

1. Location  ol   the  p.n LM   in   t.he  a  semhly. 

2. The  exMenl   uJ   rework   on   the   pails  and   its  elleet   on 
othci   ad   are:, i   welded  conneel ions  and  parts, 

3. Tiie  ultimate  dlmensif>nal   reaui rements, 

Tiie   de;, i cc  i'i   .■• I a,,i' 
when   the  n woi k  be<' 

i  Wii i cii   ine   a sse 
es  noccssai v. 

nas   advanced 

5.     The  cosi.   laboi   nnd   Iime   I 

The   10 1 I < iw i ni;   ,; ene i a 1    res t r ic t i n 
end   rc.su 1 l : 

ors 

in ov i de  conl i ol   ovei   t lie 

1, Welds  shall   not   he maile  ovei   prc\ iouHly welded areas, 

2, \11    leads   to  he  welded  musl    intersocl   at   90     !   10' 

3, IUOWI   oj   no-welds  are   not   permitted  lor   inclusion   in 
ihe  circuit. 

For a Kicalej   detail  on   t'iiis  tacot   ol   welding,   the reader   is 
retened   to  \^\c KMR  PS 901557  Production  Process Standard, 

y 
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MANUFACTURING  (  'NTl. i.J    'Ni1  STATUS OF  AIRBORNE US 
PRODUt (TON   PROTOTYPK 

L'UNFOR.MA]    I i \T i Mi   ANi1   P' 'i'TI NG 

Conlormal  coaLinj; and Imid  potting was  pcilorraod on  the following 
X-20 T! S a ii b(irnc modu 1 cs : 

Model   Vumboi 1)0? 'ill ) 1 inn Quan t t \ 

,- 1 -7()6UK " , >,< ■ 1 i 

KI -7fiiiOG .( 1 
S 1 -7lil)0il ■. C . 1 

bl-TiiliOi . Ci 1 H 
1 h 1 - /niiOH \ r 

IOIM'.^ i ro -'. i ;-■ 1 - /1 i i .nnu 1 

'lOL'OM-    ( P.    -'i ) H 1 -, i i < iU\ 1 

)     Conlormal   Coat i;•,; 

(i I    , mi ic i    iun   oJ    i  i' ■  niixlu . i'S   i n   ;i 
,,   Cm li 11^     f    DC   1H     l|'.i I T .c   pi uro- 

C nil I Hi m.i i   (■'.ill ii..   cons i - 
put   ol   si I if ui,(.   vnrai sli, 
dni,-   jo)   cnaln      wi-Ulod   ir.iuhilch   is   iiuvei (.»d   in   I'l ocess   ,'. I iinda rd 
-.-«iDi 'u)2  and   i s  sumwa r i/.tni  its   I nl low.-.; 

'1 iia t   port JOIJ    ii   im1 im niu lo  m 
i 11 si   ma   kctl  >'i i       -'»  .  as 
Imnu'S -vd   i .:   I   ''  d\p   pol 
iicr , '-■■.)■ i in ■   is  iii ,i.-. ■   ii' 
.ni    on 11 a ppi ii   ::    1 he   much, 
{■oat!    .  ma t c» ia I   i     : i >'■'■' v > 
ruodu I •    A'i IüüI avi    In nn   I I ■ 
the   sni tare, 

,,'i;;< idii | i'    not    to   :■<■   runted    l H 
■ ,■, ,   ITlHI T'IO modulo   is   t lion 

i ii'd  ;,  (i pi yt-ed   i n a  vacuum ohnm- 
1 d  ,i   1 cvol   ul   ■>  mm   ii,;   until   all 

nnd   d i ssol vt.'d   i II   l lio  con f ni ma 1 
o  v,i<    nm   i ■    i i 1 ( a st'd  a nd   l In1 

,nu ■ i    a ( t ei   Intn'olos   st op  rum i n^   Lo 

I'ho  modulo    ,■    alb wed   lo  di a n,   uni i 1   I lio   n-a t i n:;   no   lon^ci 
til ips       Ii    is   i to,    placed   '■ '■   an   oven   Iu  euro  at    l'iO  F. 

I'no  i tnislied module coma ms  a < onioimal   cual In«   I ivr  lo  ion 
rails   I hick. 

Pot  l   1'   . 

Si •. ca ■■ '•   1000, ma i al arlui cd 
1 ui   I lie  liai»d  p<' i ; i ■ ,;  "i   an 
PHH'odure  wh ifli   iva s  devo ti p 

i'i MH,   •,    i 'ü; un i n,. s ,    wa N   sol er t cd 
,•  RH ,i\   1 cs,      A   ■.umma i y   ol    I, lit" 

ul  loW 

-O 
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AIUM   coniormal   funtiny;,   Ihc completed module   is prepared  lor 
hurd   poll mu   in   i i ■;   appiopl inlc  moid.     The  mold   is   first 
cleaned Uy vapoi   donicaHliij;   loi   not   ICKS  tlmn  two mimitos, 
Ail   msidc Kurlaccs m   ihc mold are  Uieii given a  Ihln,  but 
thoidi^ii,   coiit   oJ   ICmorson  .\   CummitiK'«   i:(-"122S,   DC-20  mold   10- 
IIMSI

1
,     The excess   is wiped  uJ I   b>   slrokinn with B   linön 

cloth, 

Tue module   lo .^o potted        liisi   clonned by   immersion   in 
ti iclilorotliylciio  lor  a   pci iod ui   nboui   two miiuitea and  then 
■i 11 owed  to ili'i . 

Tiie  pre-propor tioneri  pm.-k.i^c  ol   calalyst   and  resin  arc  heated 
in   140  K   lor   Lwo minute:      I ien  mixud   Lo^otlier,     The module 
ami mold are  placed   In   n   pi i -in alcci  vacuum  oven at   140 F 
I oi   7,5 minutCK  loi   r.u ..   1   ■■ '  oi   mold wall   thicknuss,     The 
pre-liontcd  resin   is   Llien   [ilaced   in   Liie  oven    and a  vacuum 
oi   about   2mm ol   iL.   in  diawn   loi    two minutes and  slowly  re- 
leased  ovei   a   pei iod   ol      ne  miiuile 

Resin   is  now  pomod   in   i ,■    molcl   lo  a   level   oi I   Ihc  mold 
hei(;iii   mid   a   vacunin   t)l    'J\un\   n,;   I u]    two  mimitu« is  diawn. 
Upon   i elease  ol   vaeiium   1 le  mold   is  completely tilled  with 
resin   and  anolhei   vaciuiin   .     diawn. 

The  polled module   is  ncNl   placed   in   a  dusl-lroo cabinet   and 
lell   to cure  .it,   room   tompeiaUue   loi    'IK   hours.     Tins  euro 
period   is  lollowod by  a   second cm in/,   in an oven  foi   75 mimitos 
al   LOO  1   and  a   third  cure  period  ol   90 minutes  at   1-10  F. 

The   potted .module   is   then   icmovcd   Irom   the   mold   and   lell 
lo cool   mid cm e MO s   at   ioom   Iemperat m e. 

The  purpose  oi    irawint;   vacuums   in   I nc  nl oremonlioncd  sequence 
Is  to nssure complete   icmovnl   ol   voids  and dissolved  air   Jrom 
i lie  pot i n,,;  material   and  also  avoid  excessive  bubbllnj;  and 
overllovi  oi   potting  maleiial   hum   ihc mold, 

M tci   potting,   ii    '. s  neco---ai\   lu  precision grind   the  potting 
ma Lei ui 1   to  meo i   I he   prei i ■ > ■   e\t 
i eijU 11 ed   ! oi   modu ! es   i n   the  K-20 

uimens i Diinl   tolerances 

The  success  ol   potting   on  critical   electrical   circuit«   is 
attcslecl   Lo  In   tiie   lad   thai   t ic  Rl-7r>fiOF  M1^  module,     conai- 
dercd  to be  scn.silivc   Lo pet tin.,;,   met   all   oj   Its electrical 
ipecrl ico I ions   In   prodiiclion  modulo   lesting,     Allhoufih  not 

covered   In   tho .move  summarv,   n  prc-poiting  procedure   is used 

V 
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wlioieln   tho  hasic  modulo  wa.«   pDl Uvl  with   Leads  to fertnln 
poi Lions  ol   (lie circuit   exposed      I'assive  componcutb aro 
Helcclud  hy   Ihe  Leslei   tn  I ii.al   tJiffl  adjust   ceitain  tiitical 
cloctricnl  paramcLors  tiuou^rli  the pei Jormaucc ol   oloclrical 
tests and measui emo.! t ü witli   the modulo   in  operötiun,     Upon 
romplc t ion  ol    Liicso   tiual   Lest   ad jUslmenlH,   llw  components 
aic  wc'ldod   iii   place,   flush  with   the  pre-potted modulo and a 
i mal   pott 114;   is made  to oucapsulate   the exposed components. 

/ 

Jn ndn 
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.!.   Lydcn _•'. l-31-Ci'l 

(5)   nnd   (li'i     Ivcco) dint:   Cisci 1 lo^j npd  Hack  A  k  H 

Aiiiiir.  nnd  nssi'mhiy  complete.     Some  trim  hard- 
Wil 1 C    W Uh   HI I .' s i Hi; , 

, i I I' I ■1 

iM 

,. u;.,;   m.n   .ishcmi'ly   complete,      Some   Him   hard- 
ft'u re  '.wi ■-      i      uii 

I .i,       i ii/c   -:      ,   i ,i i i >:        ,'ih- i'nliOl. ) 

i-)     ,, i i  ; aiul   iisscinhl \    culivplot C . 
n imp loir       [)i awci    I osi i in;   and 

-.\ ,   ,    ,i s  a   subsj  'i em  wa s   lo bo 
i ! i,r   s i nee   11   was  a  Model 
h  wli ich  Maim l nc t m iiiK   "as  had 

Th i • el I oi t   wa«  not   vd 
Ducom  outimntc   'o complction, 

don  dated   l-27-ii'l   tor   lurlhcr 

l i a c K   ; 11: u   11 
Ca i ds   .-.in    ".i 

1 . U , iK'C< 'Hi 1 '' -■ i 
do ,!• : ;, '.'ai u I ai 

, -,.   Ivpc   i.:  i l   '• 
pi   i i > I     C X p O 1   I«,' IH 

. 1 a 1 t rCl Of 
; .   Jaiuln   in  J, 
del .Ml, 

(9 J   a Mi   i l o ■   i'i "  ni i   , . 'i ;;,i;   (iijivoi ters   ( fi^-V'ii'iO.I   and   K) 

(lit   and   ( i: 

' i:;) 

Pr intod  i  ui   ,ii   i .i i d:   woi c  HO'    complete. 
, ,  I '    aboal    in     ,»|    i  ,!■   i ack  a;. ^cmbl \   and   W1 i i in: 
Wurk  v.,i     cuii.plcl   d  ai    llic   Lime  oi   um k   sLoppn^c, 

Ta pc   Tj i     iiui l ,-• 

[T.osc   (wn   iniicli;   ,(>(]   lacks  ol   oquiiimenl   were   in 
i ',,■  pi ,ir,    -, o\   . '■ i; ,   mod i I led  nt   1 lie   ! imc  "I 
work   siiippa-jo,     Tlie   rackn  wore  paitiallv 
inodiJicd  and  painted  but none  oi   the  rack wiring 
was    stai t od, 

ii,,.   iiji-i-i,nk  cable  n.ssembl ics wej e  about  95'» 
comp! o i <'. 
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,J. LyrU.'!1 

B.  AFMTC Van 

11 win Ch were purchased complete, Sr/uU^rtro r^inin«  r, WkS   i. as IOUO«.,, 

(I)   T mir   L'oclo   luM'K 

■■{\t i;-,   i nek wn-s eompleU;   ie 
]■■:  <;i 1 I!M nlui (rin-    ; "•  ■ -     ■' 
crystal   pi obi em; 
, e-tosl   wn.s  i equ i' "■'' 

some  t rim hardware,    The 
;,,   ti üulile because oi  a 

. ,,;,; ,   ,s.r   complete,   hut  some 
because "i   the crystals. 

(2)   iv ^RacU 

Staudnid 
ill',   we i 
proces s 

(;',)  Recfii 'i 

U.H    items  were  complete,     Wnin«   and  assem- 
 ^clc^^rsome.a.R'wirin.  chan^Bwerein 

l
lhtl   i imr  ,,i   the  work   stoppage. 

11,..i aph  I'.'K'I'- 

Asst-'mnlN   and wii v.:   wci e i • 
l.ai dwa) c   i i ems, y 

ijoietc  less some minor 

,)   i    ,   necommut ;ii "i    I •\"".'.,V1 .' 

Hack  and  di av,e i   a: 
ie  ( iirih 

v,(.ic  aboul   KG'    c()mi)le1 
aiul   w 11 ed    ,i t   t'ne   ' il!K 

[hi\   w;i -  50'    eoraplete.     Tlic 
T1)C, rack «'as heinR assembled 
t ■;,■ wüi k  stoppn^i 

(5) iM.-ii.ii ;1i (• I      lull   K 

The . ,  „i,.,,,   ics , some  hardware  ti im. 
ll'r'  '•;;:"     ''                  Lun   *a.s completed  but   lin« ineer 1UR 
^^cL^c'iep^teiu'l      process at   t,.  time 
f) I       \    . C     \. I ' i   R       > t " l! : ''' i ' ' 

(hi   MISC 

, ,.   comolctud   in  Jnnuni ,   I9b2. 
I"toi-inck win   —; ^ i;iMl,i;; wflH  rcp„rtedly   In 

.««  ni    the   t inn    "i   wui k    ituppau'C 

.1.   Janda 

i'.i l:.)t 
cc;   V     Melii 
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