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NOTICE: When govermment or other dravings, speci-
fications or other data are used for any purpose
other than in comnection with e definitely related
government procurement operation, the U, 8.
Government thereby incurs no responsidility, nor any
obligation vhatsoever; and the fact that the Govem-
nent may have formulated, furnished, or in any vay
supplied the said dravings, specifications, or other
data 1s not to de regarded by implication or other-
vise as in any manner licensing the holder or any
other rerson or corporation, or conveying any rights
or permission to manufacture, use or sell any

patented iuvention that my in any vay be related
thereto.
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X=-20 AIRDORNT TIS LTATUS

This report is intended to provide a nar:ative desceription of the
status on the major clements ol the subjcct system at the time

ot work stoppaize on decemhier 19, 19523, This report, along with
the latest X-20 production <tatus reports issued by Production
Control, snould provide a farrl; complete status of the program,

L3
I, POV LUDNSYSTOM
Ao PCV Deck Sul asisent b, sl- 00y
Yasemb e o was ol stariead semi by oplanaang, drawings,
and tooling were Uh o coaplete. e deck wiring was broken
dowr anto 8 a1 cnses wnd e tooling ards to produce the
harnesses were seard coupleite. Termtration of the harnesses
utitised sone o dirferent cramp oo contaets and (nis specinl
toolrog woe 10t e Lowe, T matenial lists were complete

tor the @ostematie wil cdhrawal o material trom the production
sLockioom,

The oul: magor matersal vtem wr wing was the deck casting,
The Podeck test oo uipment . 1. =90562-310, consisted of a
SIS0 wdtoma e creart tester and cabling . The DIT=-MCO
was on hand and twe el les were 30, complete.,

B, PCM Power Supply (81— 570V

1. Top Sesemols H02000°

Tiis vl was pot sturted an assembly.  Beceause of a
1edesaon otlort manulactwn., plannig and tooling
were dela ed e cond o eptanning and toolaing
clttort + Canuvloeiaa i s Jdbneeans was about S0
complete ot Uwe e of work stoppa,e. The wire wiap
tool i, cad . cer mocuted ard was on hand  and the

- LeCcany wes tor <plit prr o wiie wrap were perlected,
Pelerence: roces oy, dard 20=90155%,  The crimp tools
for t.e power ca ol were 10 1 Le house and material draw
sheels were conplete,

Tae power cuppl. test covipnent, TE-9352-300, was com-
plete.  T.ce module tert procedure was not complete.,®
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2. Yodules
Lxcept tor nodule =9 "1020800 . none of the nodules were
assembled.  “Mylar |ilps hecame ohsoleted and were
scrapped because ol (e Cngneering redesign of modules
1 through <8 and =1]. Vodule #10 was deleted,
The first stycast pottig for the tuscholder was com-
plete and machined and t.ae neat potting operation was
complecte,
TE=9502-300 was (he (eat setl jo these modules,
Of the 31 test procedures which wepe regyuired, 6 were
incomplete,

ADC/Progammer 51«00

1. Top Assembl (5020
Assenb e owas ot gt e The Nanutacturing Lngineering
drawings, toolan: . and plani i, wepe complete and the
molds and cvmmp tools were in the Lou S Materinl
draw shoets were conplete wid availablo. sanutacturing
drawirgs tor e canples cabde which was Lo be Wile=-
wrapped into the prosa ammer  wop o complete.,  Mylar
pPositiontn. tilio, were p otoraphed and in the process
ol beyag Lhspeeted,
The finished  unit waws 1o peotested by Tnecineer tng,

2. Nodule

a,  oswiten Yodules  I—, 0= thhough -9, -
Tue Tow Tevel and . Level switeh module assembly
WOrk consistod of pucchig the sutmodule mylars
and the wiran, maliices,  Phas phase of assembly was
hear complietion,  Transltormer shortage was the ating
ttem waich prevented furthe assembly effort,  pey

Lragstormers wiieh were teine built at AR, Sarasota,
were an process, A transtormer material was on

mnd, toolim, was in the aouse. and about 10 assemblers
were an the process ol assemblinge and polting the
Units. roduction problems relatyng to the Strippiisr
ot insulation on the fine (£39) coil wire were

solved for the 9 difterent tyvpes of transformers,
Reterence: LM Project 4113112+2411317** schedule
published by oduction Control on 11-13-63
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Yacul.cturin oo, necering completed the assembly

processun: and tooling, for the modules and sub-
modules,

The TH=9002-140 and (27 TU-9552-168 testl sets were
complete.  Cut ol 18 test procedures required, 6
were complete wit, the remainder in the process ol
being writtien, '

TH=9502-100 wos couplete and in operation (Dymec
“utomatic Component  clection and bata Logring Test
Set).  AlL test procedures pertaining to this efl-
fort were complete,

Programmer  odules 001015 through H01019)

These prosrcaaer modales . commonly termed Progyammer
Comporcnts <1 tuoua =/, were 1n various stages

of asnembl o e senn by processing and tooling
were oo complete ard an enbily was under way on the
SOTO12-1 anpd o010l 0-1 cuomodules, and 46 of the

A01Inl taal 0 Gnte nodules, were being, tested,
The remation, coaules and submodules were not yel
started e as e | :

The W1 =0002-142 1o set was D00 complete and 2 of
tae 14 test procedore requued were Pinished,
(oSt ol tae proragater modules could e tested

at the 99 Tevel of test et completion, )

Caliiaate and it Sodules (5010195

Csremnly plarna L oo d toolng were complete and
dosctoel ol aaodules was an process. 0f the 30
s modi e Aete ot the process of ocing tested
and the remaindor were 1no various stages ofoassem-
sl § e modo te matris was also being assembled

and weilded.

Two (27 test sets, 1:-9552-167 and -1/0, were used
for module and sulmodule testing, he =107 test
set was complete and tihe =170 test set was 83 com-
plete.

Gf the 11 test procedures required for submodules,
9 were conplete and the test procedumies tor the
modules were ncomplete,
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Sample and Hold  odule (5010207

Assenbl, planning and toolting were complete. 01 the

16 modules, & were in test and the remainder in
various sta,es ol weldins assembly, -Material
shortapges due Lo cnpanecy g changes halted production
onh 6 modules,

Test Sets, To-9052-104, =luu, =167 and =170 werc
requited to test these components and their completion
status hus been previously discussed, except for

~166 which was 90 complete, '
- ‘

Retercence Component 501021, '

Tae assembly weldu, and tooling were complete, and
aosenhly was complete on the submodule and welding
matiices.

Component snol L. ex cul tatled production on 4

ol tye v omodiele Copes ard all material was on the
production loor read. tor assembly of the other 3
types at the tine of worlh stoppage,

TL=-0002-1.1 a.d =109 were the test sety Tor module

and s bhmodule test The =109 test sel was complete
and toe =171 tent set was 850 complete.,  The 3

module test procedures were not started 01 the

15 suimodule tet procedmes required, 7. hiad been

completed,

Bt fopae vodulte (oQluoZd)

feneml b proces s, and tooling wae complete and

all sulmoduleos were the process ol he s manu-
factured aa et | ladder switceh lip=tlop-
modules 401014 were an test, 32 "CY gates 401530)
were complete o assembly, and tor 16 storage lip=
flops (1010120, matiaces were welded and ready for
thstallation of components, ‘

Test Scts Ti-0052-170, -16a and =167 were required.
A1 4 sunmodule test procedures were complete  and
the module test procedure was not started.,

0
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12-Stage Rin, Counter (501023)

Aosembly processing, and tooling were complete and all
25 modules were 1 tae process of being manufactured.
About G5 of tie assem! 10 work was completed: none

ol the units were Lot oan Test,

The TU=9552-157 wnd=170 test sets were Lo be used
and tave previownls ocen covered,  All submodule
test procedine s were conplete,  The 2 module test ”
procediaes were nolt ot otarted,

High Level outrpat cwiten (0010310

el was ol stated, although all processing
and tooling were completed. fack of Granslormers
precliuded production ol s item. fhese trans-
formers, to ¢ om o nulactured Ty BHEL Uarasola.
were previoust  discussed

Ao TE=0002-100 test wet 1o he used [or U8 item
wis previously covened The 3 test procedures
required tor modules and submodules had not been
started,

i, s evel iplaitier co0l032°

T uhal s dela ed Gioenganeer gng hold ordey,
othe D odadlorent U opes of submodules. only 2 each
ol 2t pes were eang manufactued OF these, 1
Lipe ad onld woratt sces conpleted and the other

Wit completed cowecems b C401401-1 HoL. Amp. S-1-1)
No testi wa- performed,

Yest oot L =00 loe =142, ~ley oand =170 were sused
to tet the var et of modules and submodules.,  Oul
Or = osuemodule test proceda ey required, 6 were com-
plete.  Tie module test procedure had not yet bheen
Ptar ted.

Low Tevel npliiier Zodule 3010533

Mocessins and assentl tooline were complete but
assems b, owas not oot started,

Testoets TL=9502-140 and =166 were tuvolved.,  0Of the
Somodule and submodule test procedures required, 1
was complete ’
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Common Yode todule (5010341

rocessing and ascembly tooling were complete but
no assembly work was started. i .

Test sets TE-9552-166 and -16Y were involved, None
of tue test procedures were complete, but all were
in process.

High tevel amplilier and Reterence Logic Module '
»

(501035)

Processing: and assenil. tooling were complete and
the subnodules were o various stages of assembly
and test. Preve were N0 rates CH01395) an test,
some ol t.o suonodules were on BEngineering hold,

Tost dots Tr=Yool=lo ", =170, =16 and ~171 were in-
volvoed, I tae o suimoaule test procedures, 4 were
complete and e 2 module test procedures were not
yel stal ted,

Outpat Tilter (H0105%)
Trocessis and tooli, s were complete and no assembly
Wi sturted. 0 =u5hZ2-1lod was previously discussed,

The 2 test procedures for tois module were in the

process ol bein, wiitien, ,

400 S Haeh Tevel trput Sodule (B1=7660X-10)

Mocessing and om 1y tooling were complete but
no assemt 1y eilort Lad Pepun, o

The TE-9352-108, prevaously covered, was to be
usced:  none ot tie test procedures for modules
and submodules were star ted.,

100 505 Hign cevel Switeh vodule (81-7660X-11)

Status 1s the same as the 8l1-7600X-10 above.

50-200 S5 gt Joevel Filter (81-7660%-13)

Status 15 the wame as 8l-060X=-10. This unit was
not required tor prototypes 1 and 2.
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Yanutacturan, drawin.s, plar iy and tooling were complete

for the 110 deek, Taas aceluded such items as material draw
sheels, connector cranping tools and clamping bar for securing
the modules.

No assembly was started sincee there were various material
shortazes whieh aneluded 1he casinng,

Cables ftor wive coecking the deck were a pmt of TH-9552-310
and were complete, Fae =510 test <ot aneluded the DIT-MCO
automatic cireuit tester, ’

Voltape Controlled oo Jlaton odule  81=-768010)
assembly processne and tooling were 1000 complete.  Of the
I8 oscillators recuinred for the sl prolotype, 2 of the 3

submodules tor Wl uns WOl e test and the otaer submodule
wWas 1hoan arcvmplete sian e ol ascombly due to transtormer
material s'oataon vendor  upplied’ . anulacturing was

estamated to o 1O conplete

Five (80 L =U00l-1. 0 Leat sets were complete and all jtest
procedut s were wr ot 11 oot tae 3t pes ot submodules
nad to He completed ccltore nota toe submodule and module
testing could he completed,

Volta ¢ Contiolled serllator  al-660F)
L3

Al processan. and o et b toolin, were complete,. Four (4)

of the S units were testod and potted, O the remaning 4,

the H01090-1 onciliatm suwenodules were an test and the

(b H010~0=-1 amplilicr ao-emblies were delayed due to oa

Lacstormer stortla e

Voltae Cortrotled coonll tor (Sl-.06006)

s oanit was o completed, potted and tested.,  TE-9002-1334
witt, used,
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E. Voltagze Controlied ¢scirllator (81-76601)

e . e o — e Ay o s o a0 |

Thyee (3) units were potted and tested, TE-9552-133A
was uscd,

F. Mixer Amplificr (H1=70H0n
This module was potted and tested,  The Ti-9552-174
test set was usced.

G, Dual lixer \nu1111 Ll '(r‘I—V}\EQR)

Same status as e ol=7000]

. Translator (=1="900 =1 Uironsa =5)
Processing and woosenoly toologg were complete and the
assemnly of Che 11 wiats was aboul halt complete,
Translornels caused a materiral shortage which prevented

furtior completon.

TF=9502=174 was complete and all 15 translator test
procedurcs were [ioashed.

. FMSser Yower Suppls o oal=dnooAs)

\ssenbl o processing aea toolong were complete but
mater 1al shor tapes prevented assembly ot the unit,
Some myvliar punciang and sulmodule matiix welding was

periormed, amounting to aboul 107 completion of the
entiye unit,

TE=0502-304 was complete.  Seven (7) of the 8 test
procedures for the module and submodules were finished,

and the !tinal procedure was in writing,

J.0 Relay YVodule (S1-7500U)
Vanufactury ing ., provessig and tooling were complele.
The unit wa oted on T1-9552-312 and in finished
oods Stock.

~O
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K. “ume Code Gercrato Sl-0 35000

L. Wiving wodule 002029)
Sanufacturing, planving aind tooling were complete,
NOo assembly was started on this unit because of
material shortaces, .

Modules (TCO=1 L ouss =14 °0

e o) module was tested, potted and machined I
modules were Drelimonar, test prior Lo potting,

[\

and toe remcinaer were novar tous  stages of welding
assem’ 1, oo n date ergnecer iy 1elease, moteraal
501 Ui, e ¢ ed ter 2ot Lie module tvpes, * The

miatrices for 1ese were complete,

Test  cte TL-9552-000 0 2508 and -309 wope comploete.
ul ool G4 tent procedures requited, 31 were complete,

Vhe wairang module was to ne cirreurt tested with
T =9502-010. whles tor this accomplishment were
605 complete,

Pre-Empiasiy Uodule ox]=T0007-1)

Yol required tor protol pes | oand 2

<.

LIS 1 A O IR ATS SO [T N (PS¢ T

OCHC ung L cle o conpleted v aasembily . lons pof tingr,
o0 pottg nold weye tue process of bearng modif jed
For amproved convetor Tocation ‘

r

fesl Sel TE=9002-011 ana Lae test proccedure was complete,

=
3

Moo dosulation omplylior ol =1 and 2 =2)
VI proce:son U odrnemn | ol were complete.  The
1O sulmodules were aosenbled and connee tor s were anstalled,
nils Tacked test and potting.

T1=9002-300 was complete and all 6 test procedures were
Linished.
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A, SIL Station

This station el consistog ol 1O racks was nearly

conplate . Subsvaton and - ter testinge vas not the
responsibilityv of Manulac turing fudication of a
"complete” stutus is o relaled o to Manutacturine's obligation,
Of the 1o v Oocere o urea onpdete and contaited
tape transpor te whioea e ored sovae modifications and 10
woere desioonea by LA for ST statton.  OF these 10
major cquipaent 1tens si NN E erve about 98y
) complete. Al standar Suel ttews with the exception
of two (2) 236A-02 unit e plele,

(1) Integration Support Back

==

Rack wurang comptete Riveg o LN Propgress.,

(2)  Input Rack

Complete

(3)  Time Code Rack

Wiring and assenbly coaplete. Vinor hardware missing.

==

(1) .M. Rack
4
Complete with the excoptinn of two (20 236A-02 units,
These were in in-process testing at the time of work
stappape.

7R
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MANUFACTURING CONTROLS FOR wnLoi Dl BELECTRONTC PACKAGES

I vanufnceturing contiols at LYl were developed to assure the highest
degree of quality and product walormity tor high reliability
welded electionic equipments,  Those basic manutacturing clements
I over which contiols arce cxeircised are outlined as Lollows:

1) anulactur e Lavironment '

) Operator Training
I 111)  Tooling
V) velbd Cetedule:

o) weld Co \ atulaciul ing
I Vi) Raw Yatercals and Parts

VIl)  Repainr and dewory

The reasons for the above contiols wie not covered an this disser-
tation. The purpose ol this paper s aather Lo provide a nariative
deseription ol the contirols wnd therr amplementation.

J)  anutacturang invionser |

The LAMR welding v wiacing alca 1w housed onoa specaal
room within whicso dairt and cortaminaton, humdaty and tempe-
crature, are specially contyolled The  temperature as
maintained at a level o oo CFoand the yelative humidaty

i not altowed to execed S0 Catomalie electironie deviees
make a4 continuous oo ald o gecord of the feaperatine and humudity;
thermostats  provide S NeCes Al continuous contirol,  Two

dehumidilters ave Jocated ansade Uae weldug area,
To contiol the dust and forceion waterial, personnel are not
nllowed (o eat. disnk o smese 1o the arpea, Upon cutlering

the atn bock, wiien 1s prostded (o nelp stabahize the area
temperature, all personne s are vequired toodon khee-length

" synthetie Pibre smocks grid cats, Frager cols are worn by

o 4 , :

. ausemblers Lo proteet materal and wnits of manulacture from
hand contaminat ton.  In oaddilion. the area is vacuum elecaned

once every twen ty=tour dounr s

In addition to =eparate work prece 1llumipnation by henceh
Lamps, the geueral devel of allumination in the arca is 75
to 100 {oot candies,

1) Operator Trainiig

V11 candidates lor emplovment wre required to pass the Federnl
Pmployment Ageney General Spltitude Test mttery. Parts 1 oand
o and Test Batters 212 Cwounter) an order to be selected as

a welding operator.  Upon appointment, new employees attend
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a formal trainin, proZiam aod e jequired to pass both
wiritten and workmansaid pertommance tvpe tests,  Upon suc-
coesstul completion of these lests, operators are certified
and are required to caryy u dated certitication card.

The training program covers a period of ten working days
which includes instructions an the use of welding equipment,
storage and handling of materials and welded modules, mylar
f1lm preparation, macro oexnmuation and use of the microscope,
visual detection ol weldun, detects, use and care of hand
tools, cleaming and marntenarce of clectrodes. general clean-
Finess of thenr work stationreading of assembly diawings,
and weldan,, with the aid ol o micioscope.  Additional tactors
included 1n the training program e matriy punching, lead
wire clipping, and comporent lToading into medules (matrices),
sackpround intormation s turnashed on potting and encapsula-
tion, metallographic practioes, and the gencral operation and
purpose of welding and woiders,

Tool ing

A, The weldaer

The basic weldor o Cocapacitanee discharge=-cnerpy storage
fype with vodepesacne oo teel of the cnergy and electrode
ORI R ) ) TS aled power supplies and
specirall o od Capac s tooprovide precision control

ol the di-c a1 1 waer supplires are cahibrated

upon recoapt Lo e Uiacturer by the DMR Standards
sand Mewsurene docoator o aaa are accalithiated no less

than every sceven da eoresulation must be better
& han 1.0 tor line voita,e variatson from 105 to 125 VAC
at any point 1y tne ccoofb oo to L1000 of the maximun
Cuet wlline . appie pas not enceed 0010 of the BC
volta,.e, and tae masiman coar, e time shall not exeeed two
seconds,

The diseharge capacrtior= e measured to an acceuracy ol
1 under the temperatwre conditions of the welding room
o assuie o capacitance tolerance of 4% of the stated
valuo,

The hvsteresis and foree ol Che welding head are measured
: to asswe proper ealibyation to jhe dial setting.,  Foree

measurenents must be within -5 and are calibrated at

the maximum. o0 . and sanmun dial settings,

L pon meet e tne above exaet i, 1equirements, additional
teats mre conducted tor tae welder to become qualified

as a producticen tool, vatitreation ineludes the production

ot welds o known weld ~ehcaules. examination by the use
ol micropaoiugiaphic technmgues, and tensile testing,
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bsanplie ot 7 kel ded ¢oh oo v domss nie T Thirty (30)
are tensile tested and 7 are =elected at random {or micro
examination.  From the pull test dala, three criteria must be
met,  First.the averace weld strength must be 357 or greater
than that ol the weakest member,  The second is that he

variation in pull strenzta between the various connections
shall bhe:

i Rance [ Dulterence  between hishoand Jow
Avera e Sverace ol andivadual weld strength

Additionally, the weakesi wold 1n the proup siaall not be less
than 500 ol the weakost o e

Three weldments aie eanming v v lor penetiation, diseol-

oration, espulsion, Ssticiig . oy aeking, deformation and poros-
Pty at a masnilicati Oh. o Cne weldnont s peeled to
stow the deptn ol e God o another 1s caven repeated 90°
bends to destiuet welanents are mounted for photo
microgyaphing and o wams o ol the weld cross section. Two
welds are cross cetioned to saow (he Lransver se area and two
are sectroned v toe Lo ciudaral  direeton, Examination of
Lhe cross sections uv oo metalld Lorst s made for the type of
hond., heat cone. notelin, . expulsior o cracks, deformation,

base metal melting, voida, 1nelusions and lack ot bonding,

The above welder test I pertormed on a number of difterent
materials (o cover the ent) e ranze ol the welder,

Should o welder 1egurre tepatt o upon completion, the above
procedure an 1ty entiiceiy must be repeated tor the unit to
he rte-qualified,

Hletoscopes

A YN bitnocular meroscope as used by manufacturing welding
operators. Al welding oo periommed under microscope Lo
achieve a more precise and dher quality weld than would he
possible using tiae naked 0% 00 )

Llectiode Con ) o)

Velding electrodes of diiferent maten tals and confirurations
e requued waer aovaraety of Jead materials must be welded,
LUR o speertieation ayawing 9910005 Lo electtodes specilies
the material si2e. tip diameter anple, diclectric coating
and polacity. Thos antormation 1s ineluded on Lhe welding
sthedule whieh becomes a part of the manutacturing process
diawing .

% -
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M. Hand Tools

Janufactur ing process standnrds cover the type, use and care
ol hand tools uscd by welding assemblers,  The condition ol
the tools is specified an sutlicient detail to provide a means
for the control of delective tooling by Quality Control,

The following list of <tanamd tools wiich are issued to welding
operators have heen cnosen f1on oll kiown makes on the current
market by experimentation wid usaLe on manufactur ing:

Peer Matiais Cutlter =353=-019
Klemn Diaconal=ilus . otte =250-4C
Peer Tweever-open o b= "an. =00
Sarpor Teceh. Tewntal Tirror 0 ia, =
Clauss Seisan z43-1
Clauss meisnol sy | :lf"'t-%i“»s
Hunter Scale, B =031
Hexacon [ HrreW Lioning Tool =500P
X-Acto tate w =11 Fade -
Klewn Plicrs, Transaerse end cut taing 2294-417/2C
Klein Dlicrs, Loui—-nose, suooth #322-45C

Weld Schedules,

A scientitie and systematic procedare vs cnplosed by the metallur -

pical  Jaboratory to develop e proper welding encrgy, and elee-
tirode pres ane tor the produet Coan optimum welded connecetion,
The results are centered on e dd osenedule.

tevelapment of the weldin caoduic o as parformed in tour stages

as follow
A, FasU Approvimaton

The Tirst approsimnation e tnes tae entire range of encrpy
wid pressure oveg o wilen - bhonds aeeul s,

R, Second Approvimatio.

Tue second approvimation 1 pertormed to determane the optimun
area and Tumit= ol tihe rance ftor good welds,

. Search Samplc

The search smiple 15 perlorned to determine 1f metallurgical
ditticulty extsts at tae cocrzy and pressure settings deter-
mined by Lthe second approxamation.  Welds are made with eneigy
sottings shightly above ond betow the optimum condition found
tn (3 as well as at the oplimun condaition atselt,  The same
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procedure is conduetod
These samples are then nounted and the weld is cross-
sectioned for microscopie examinal 1on by the trained eye

Lor welder electrode pressure settings

of a metallurpg s, Woldment rosas

section details are made
visihle by polishiong and <ol

cotive chemical elehing.
Do Fingl Welding Scheduye

The Toval weblding sehedn repared from o sample of 34

welds made wt the op LoCe g atd pressure settings as
delermined tiom 1 4.4 Loy o our {4y ol the weldments
are selected at gandon Harel o and miero examinagtion and

€ 05S sectioning AR ETIT S0 welds are tensile tested
onoan automat e pull o oo bacine s Ten (10) samples of

the weakest momber oo o lote
Prom the tensile tear o
bhe met

~ied Tor control intormation,
e the todtowing conditions must

L. The avera e stieng:y st e o' preater than the

AVOCLRC Stienget . fhe weanest matorial .
2. No single weld osanple may be less than 50
ol the avera, o Pengi ofb the weakest material,
JoThe varvuat jon ool trength shall not exceed
0.5 as deteg v e dollowaing formula
Lhlereree vertween bach and [ow
\ ‘ B . R A
WAO 1 e Podiviaedual weld stiength
LUl o tae anove condit 1on., ag o met, the pressuwte and
Cned I e recorded on the weld sehedulo,
Vdditiona b antormat son wnoen s provided on the weld schedule

teludes (he elect ode datao, materiats, material finish,
Pensale wtrensg ', and rator 1al sive fuosually the lead di-
WO LCT WHECH 19 O Coleulng c1oss SeCl 1or) . lensile pull
Limits, and welder ne pe ‘eeeptable weldment charac-
LOT1st1es 0y 0l er vidd diccrng the senedule development anc
proviaded,  These chavar fer istjes contrabute to the intormation
used by anspection far tae deceptance of production welds,

7z
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V)Y Weld Coptiol in Vanutaetur ing

After the initial approval ol the welding station, control
dur ing the course of manufacture s maintained,  Five samples
of the production weld materials are made. inspected under a
microscope al a magnitication power of 30X and pull tested

on the tollowing basis:

1. M the start of eaco welding scenedule or after a shut-
down ol two hours or more

2. Ao oantervals of every two hours,
3. Alter electreae replacement,

Mter a weld seacdule change.

==

9.0 Alter o Tno-weld” woture to oweld),

6.0 A the st andicairon ol arcing or nlow~out,

The weld shop supervision 1= pesponsible tor the execud ton of
this progiom and examination ana tensile testing is done under
the auspiee ol Guality coatiol,

E

L oany sanple s detectnve anot e dot ot Lwve 18 taken lor

s |

1eexamt Lt ton, Lould e o e ool the welds fall outside
of the specilied Styen al the Metallurgiceal Laboratory
1s tequired to conduct o vestg Lation and to correet Lhe

oul—ol=tolerance conuait e

Control ol Raw “atepial I R
Spectiieation contiol cave acauired tor all weldable
Tead naterials whteh del W provide Limits on its metal-

2N K3 =83
-
=
~

Tnrpgacal make-up . and -1,

Detarled phvsieal and metal bigeal rests are made of all
material prior to issue b o o antitacturaing stockioom,
Aralyses ol the chewreal cowposition of the material are

made alone with weldins ana pull! testimg,

Vaterale a1e stocked on ou st oan, Lirst out basis and are
semregated by project. o adentyry of the vendor and lot
mumber Js maaniained to tae point of assue to the production
tloor . Priol o issue to Lhe dust controlled welding production
aren, the materials are stored n clean contaaners and dust-[lree
cabinels.  Personnel wio must handle the material are required

to wear clean, unpowdercd irger cots,

£ &3 &3 I 3 E3
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VII) Repair and Rework

Repair and rework, dependivg upon the program, is handled

i two diffcrent wavs,  On cevtaan programs, repaiv and re-
work is conducted throush o material review board which s
made up ol 1epresentatives fron Lncaneering, Quality Control
and the Government,  Repaur action 1y decided upon by this
croup, and the Quality Cortirol representative thercupon issues
a standard 1eparr document deserchar e an detail the allowable
repait. Once a repany decision oo pade . it as catalogued in
the standard allowable vepar procednnes manual,  Using {his
mitial action as a procedent, future repairs of an adentical

nature, upon approval by Guality Control, are permissible,
The other manner for peparr top welded modules is controlled
by MR Production Diocce Lani Cortaan repairs which
do not degrade tne quality o the ond ftem are permissible.
Constideration 1= . iven | e lollowir penecral criteraa:

. Location of the parts an the a oemblby,

2. The extent of rework on the pmyis and tts elflect on
other adiaeent weldea connections and parts,

3. The ultimate dimensional requirements,

4. The degree or staLe 1o waicl Uhe assembly has advanced
when the reworlk hoecomes necess=ial

., The cost, labor and time factors,

The following penoral 1estrictio provide control over the
end result:

L. woelds snall pot be sade over previously welded areas,
2. Al leads o be welded must intersect at 90 ¢ 107,

3. lown o1 no=welds are not permitted for inclusion in
Lhe crrerind,

For a greater detasl on Cnis tacet of welding, the reader is
referied Lo e BUROPS 901557 Production Process Standard,
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STATUS OF T18
PROTOTY DL

AND PUTTING

N TRBORNE

b s e e e e e e 4 e s eemmw o e ameer et s o

Contormal coating and hard potting was performed on the following

X=20 T1S ai1rhorne modules:

Model Numbon ST

aption Quantity

L R ETREO TN N |

Sl =7n00G e |

Sl =7v600 2 (" 3

Bl-7THhu0l LU S

Hl-7nHhOR Vo 1

400490 (TC = S TS T | 1
402086 (P =u 81— GoUs 1 A
1)  Conformal Coatin,.

Conformal coatn COTpa b ol amner ol of e moduaes o ana
pot ol silicone varnnisih, Dow Connoe bepe IBIQER AT TLe proce-
dure tor conten, weldea dules 1o covered an Proecess Standard
001502 and 3 sumaat bsod ws ol low o
That ;'r'lillt)' ) 0 ST RN odule not to be coated s
Frrstl ma-het o' G100 | ‘ e ton e module g then
Tmidey ~ed Coewdip o pod daaredon placed an oovacuun cham-
RSN Vil Iraw o e oo tevel o oo omm ey ountel oall
Al entrappea o motbe o and dissolved 1o the contormal
cont palor vai CINCA i Coovie am as 1 leased and the
modu e Wit adra Piom the Mol alter bapbles stop coming Lo
Lhe wur lace
Pho module s advows I Sl tae ccatine no longer
drtps. It |0 pliaet an oven 1O cure at inb .
The tinasaed nodule eont A confoipal conting five to ten
mile thick,

11)  bPottar,

fveast o9 manat et el
for tae aapd potirgs ol ai
procedure which was deve bop

wite selected
Lhe

CUIMM IS
summaty of

(R \
les, \

v lows:

v

(ST
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Atter conformal coating. the completed module 1s prepared for
hard potting in its appropyiale mold,  The mold is tirst
cleancd by vapor degicasing tor not less than two minutes,
ALl anside surtaces of the mold are then given a thin, but
thorough, coat ol Lmerson & Cummings 1C122S8, DC-20 mold re=-
lease.  The excess s wiped off by stroking with a linén
cloth,

The module to be potted 1+ttt ¢leaned by immersion in

trachlorethylene tor a pertod of aboul two minutes and then
allowed to dry,

The pre-proportioned packa. o of catalvst and resin are heated
I ]

to 140 F for two minuios . taen mised together,  The modile
and mold are placed 1 o pre-neated vacuum oven ot 140 F
tor 7 0 minutes tor cac. | Cor mold wall thicknuess,  The
pre-heated resin s then placea o the oven  and a vacuum
of aboul Zmm of ik 15 diav Lo twe maieutes and slowly re-
leased over a period o wominute,

Hesin as now pouled 1o oo old to o tevel of % the mold
hedpght and o vacuua of 2 o two manutes is drawn.

Upon release ol vacuum oc mold s completely falled with
resin and another vacuur o drawn

The }ol(u<inunh1hx is next piaced anoa dust=tree cabvinet and
left to cure at room temperature tor 8 howm s, This cure
period is followed by o wwecond curing inan oven for 75 minutes
at 100 F and a third cure period of 90 minutes at 140 F,

The potted module 1= then removed fiom the mold and left

to ceol and tirat cure tor o hows ot room temperatwe,

The purpose ol frawiig, vaciaans o tae aforement 1oned segquence
Is Lo assure ¢omplete temoval of vosds and dissolved air from
the potting material and alwo avora excessive bubbling nnd
overtlow of potting matersal Lrom the mold,

Ateor potting., 11 s pecessaily o Pracision g nd Lhe potting
palerial to meet the precise exteraal damensional tolerances

oy

Teguired tor modules an tae A-20 Tio

The success of pottaing on critical electraeal circuits iy
attested to by the fact that tae SE=7660F Voo module,  consi-
dered (o he seasitive to potting, met atl of its elteetrical
specifieations in production module testing,  Althouizh not
coverced 1 the above sumnar a pic-potting procedure is used

‘% f
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wherern the hasie nodule wos poetted with beads to certain
por tions ol the cireurt exposed SOsnsIve components are
selected by the tester to fikal vram adjust certain critical
clectrical paramcters Unough tae perlormance ol elecetrical
fests and meusurencits with the module an operation.  Uipon
completion ol tnese Cinal test adjustments, the components
are we'lded in place. tiush with the pre-potted module and a
Pinal potting 1s made to cncapsulate the exposed components,
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1-31-64

Recoydinge Oserblogiapa Rack & & B

Y, and assembiy complete,  Some trim hnrd-‘

WL ¢ Was mlesing.

Jrorial ot
; S

conoly couplete. Some trim hard-

Wil 0w L
i SO Lt o =T B60%)

ek and ey a il and assembly complete,
(aru fer e Y complete Mrawer testaone and
I owo e Lestin, as a subsyaten was ta be

Goe ey Caiudac g g sinee btowas o Nodel
Sooobupe ot owe th o whaeh SNanufactur g has had
praor expetacnee, This eftort was not vet

SLan ted. coo 16 Decom estimate to completion,
Voodandn Lo J. Dvden dated 1-27-04 tor turther

detaal

OGN e 1oL G e (‘}ill\’()l LOT S (Hn-7660.0 and K)

Pranted « oot cards were 900 complete.
aobr abhoot o o tae rack assembly and wioong

sork wie conpletod at o the Lime ol work sstoppage.

Al o

[heose two puredh. aedd racks ob equipment were an
I ME i O of cear,. modtised at the taime of
WOT K sStoppa e Tae 1acks were partially

modi [ red wnd parnted but none of the rack wiring
was  stal ted.

N il —iack canle assemblics were about 95/,

complete,
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B, AFMTC Van

The van had & 1acks. 5ol which were purchased complete,

o=

The status of the remainung o racks 15 Qs {follows:
a (1) Tame Code Rack
i
Tihas rack was comploete e come lrim hardware. The

van 1n tiouble because ot a

wa complete, hut some
¢ of the crystals.

-\ tnlxrlntul\Bd—iﬁnU;~l
crystal problen: assenmbl
1e-test was pequied hecau

I (2) Fﬂvﬂnvk

standard | el 1 toms ware codplete. Wit ing and asstm=
hly were conplete outsond Lucl win ing changes were in
he wor ko ostoppagc.

(]

process the Lime ol

(3) Recond o, tsesiloaaph fack
‘ AR N .
Awsemb by and wir g were complete less some minor

Lot waa e o lems.

l (4) 16 Decommutntoln (o=

complete.  The cards

Pack and drawes anoomoly Wi o0
heing assembled

ahout ho's conpletoe. The r1ack was

wey o
{he wor k stoppajfc.

and wired at the tamc Ol

(5) Digital Prantes ook

Pack was coaplete Tons some havdware trim, The
wne completed but Lo anecy g
process al the time

i

P
Soo5in00 =ional cmaiato
chonos were pepon ted Lo e

Of Lo work atoppeme

(G) NisC

completed nJantat, 1902,

Inter-tack wi Wi
was peportedly in

P aneey thg chaie (o Lhis cablbing
+ ial
Cine o wor ko s toppaie.

process at the
¢
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