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FAILURE EFFECT

RATIOHALE FO& ACTEFTANCE -

walfunction in Lhe caméra to cause
.al loss of the active wideo sig-
or videa information Lhat will
reide degraded performance. Cam-
te syne and werbical hlanking
als are useable and not affected.

Cosiand Dacoda bagic.
Cogmand Executian bugic.
Camera a Tiaing §egic.
Maricontal Deflection.
Vertical Hefleclkian.
Focus Current. Horizontal Aliga-
meat.  Verdical Alignment.
Blackswhila C1ipper.
Gawwaa Carroction.
Aparlure Corracblion.
Ehading Carrection.
Video Ouipul Driver.
Audnaal e Light Contral.
Aulvmat i Gain Coantral .
Dark Correnl Compenzalian.
Dul put ¥oltage Begulaler Lnput
volbtage Pre-Ragulator.
Frigary Oscillalor!
Driver {yync Toss)
Sed nmtary Reclitierss Filbters
{charge of veltage o lgys of
Faltering)
ihgh voltage Fower Supply,
Taryet Preanplitier,

| Beant Curvent Regolator.
Malhede Blanking.

" Shaditug Wavelom Gepgralor.

| SIT lube

_.Ou EHD TTEH .
(1] Unakle Lo open Yans DESEGH FEALURES
frig.

(Z) Degragatian of pic=-
ture conktent.

Warsl Casa:

Lass of missian critical
widea.

The TWL hens Assenbly i comprisad of b elécirical subassemblies; 13 subacseob]ies
arp RCA Astro designed and Fabeicated wding standard printeg-circuit buard type of
construction. The remaining thres assendlies, high voliage power sppply. pscillator,
and stepper motors, are vendor supplied components which have peen specified and
purchased according to RCA Specification Contral Drawings {5CDs) preparcd by sogi-
neecing and reliabtbity assurance. Specifications per Lhe 5CD are prepared o
extablish khe design, performance, besiy, qualifizakioa, and acceplance reyuirements
for a procured piece of eguipment,

Parts, materials, processes, and design guidelinaes for the Shuttle COIV progean are
specified in pecardance with ACA 2245503, Thig docusent defines the program reguire-
nenks for seleckion and contral &F EEE parts. To the m2axlmum extent, and fonsisient
with availability, a)1 paris have been selected from military specifications at ihe
JAN Yavel, as a minimum. BIn addition to Lhe overal) selection critaria, a subsed of
general purpase preferved parks has been dedined by Lhis documenl and the RCA Govern—
nent Syseens Divisvon Standard Parts List. In the case af the {HODS and TTh fanily of
wicrpcircwils, devices are screeeed and tested to the HIL-5TP-BB3IC equivalent and
procured wnder the designations af HI-REL/IND and SNC S415 from RCA-550 and Tawas
Tastruments Carg, respectively. larks nat included in the above docoments have begn
uted in the desigh only alter a neastandard item approval borm (MSLAL) Ras been pre-
pared, submifted Lo ﬂe]iahi1ilr Assurance Engineering (RAF) and approved for use in
the specific application{s) defined in Lhe HglkF by WASA-J5C_

Worst-Casa Circuit Analyses have hgen parformed and docwemented far 3l cireuit
desiyns Lo demonstrate Lhal sufficient operakbing marging eaisl for all gperaling
conditians. The analysiis was worst case—in that the value for sach of Lﬁe variable
paranslers was sel to Timelys Lhal wildl dryve Lhe gutput 10 9 masiaum {(or mininue).

A conponeni application review and analysis was conducked to verity Lhal Lhe applied
sieass on sach pisce part by the temperaturs estremes ideniified with envirgnmental
qualificalion Lesling does nod sxceed bhe stress daratang valoes idenkified o RCA
Z205503 .,

Lo addition, an objective examimation of the design was perfarmed through & POR and
COR ta werily Lhat the TWC/Lens assenbly nel specificalion and contraclual require-
meRLs,
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wd iFunction in the camera (o cause {1} Unible to open lens DESTGH FEATURES {{ontinued}
tal lass of the active vides sig- iris.
I or video infarmagdan that wil (2) Gegradatian of pic- BARE BOARD CONSTRUCTION {AZ)
svide degraded performance. Cone ture content.
sile sync and werltical blanking The board is af "woelded wire" ¢consiructioen. AL the bare baard level Lhis does not

grals are useoble and not affecled. distinguish it frm a normal PC baard gxcapt that heles which will take weld pins

Loss of mission critical generally are nob connected to PC traces. Only thosa pins which bring powar and

C viden. ground potentials to the ICs are on PCi.  An annular ring surrpungs Lhe hale in the
Conmanyd Decode Logic. board where each power and grouead pin is Vocaked. These pins ara thea soldered to
Command Execubion Loqic. the trace blke anp othar component lead. Aside From Lhis Feature, all design
Canara kiming Logic. & consLruction technigues usad in PL board layaut apply.

Hurizoncal Defleglion,

Yartical Deflectian- BOARD ASSEHBLY (AZ}

Fgcus Curreni. Hawizontal Alige-

menk .  VMertical Alignment. fhe drilled and ebched buard |5 populated with several hundred salderable or
mlacknite Clipper. weldsble pins. Pewer and ground pins, as well as commecior pins, are soloered in
Gonme Carrcckion. Yace. Discreet components {resistors, diudes, capacitors) are attached bo
aperture Lorreckion, ifureated terminals, where they are saldered. Flalpack Ifs are welded,

Shading Correction. lead-by-léad, Lo Lhe Lops of the weld pias. After welding, exkra Yead material i3
Yideo Dulpel Briver. trimned away. Clvcuil conmactipas are made using #30 AWG nickel weld wira. The
Aubguatic Light Cantrel. wire is welged ta the pin surfaces on the boand backside. ANl wire welds are done
Aubamalic Gaia Contral. using & machine which is tape driven, thus alimiaating the postibility of miswiring
Dark Currenl Campensatiaon, due to operatar errer. A1) wiring & cércust perfornance is Lested prigr bo

Output Voltage Regulator. pon-level installation. A4fter suceessFol testing, components are staked 33 requirad
[uput Yoliage Pre—Regulatar. by drawing nptes and the assembly 15 coaked With urethane.

Primary Oscillatard

Briver {spnd loss) The board it inserted in Lhe bax aa card—edge guidas, in the seme nanner as the other
Secondary Rectifiers/ Filtars FC boards.

{change of volLage or lass of

filkering)

| High Voltage Fuwer Supply.

| Target Praanplafier.

D heam Current Regulator,
Cathgde Blank ing.

12 Ghadiag Havefurn Generator.

14 SIT Tuhe

[t E—I_Z'
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"FATLURE HOOE AHD

FATLURE EFFECT

mal functvon in the Comera ta Cavse
wal Tocs of Lhe actlive videa sig-
2% pr videa informalian Lhat will
weide degraded performance. Cam-
iwite synr and werbical blanking

yials are useable and not aFfectad.

i

' Comeand Pecede Legic.
Consand Exacultica Logic.
Cowera Timing Logic.

{ Horizantal Beflectian.
YerLical Deflection.

Fucus Curreat. Harizenkal Alipgn-

aenl.  vercical Alignment .

! Black/White Clipper.

Ganna Correcdiun.

Aperture Correction.
Shading Carrectim .
vidgo Dulput friver.

5 Agtomatie Light Conkrol.
Automatic Gain Control.
Ourk Current Compensation.

1 Dutput Yoliage Regulator.

! lapul Primary OscillatorSf
briver {sync loss)
Secondary Reclifiersd Fillers
{change wf wollage or Yoss of
lilweringd

1 High Voltage Power Supply.

} Tasgel Preanplifier.

10 Bedm Currenl Reguldter.
Calhsde Hlanking.

1# Shading Hevelorm GEneralor.

14 SLT Tube

. On FHO JTEH
{1} Unable bo open Vanc DESIGH FEATLRES I1Csntinued)
1mrs.

(2} Degradation pf pic-
ture caentent.

Lass of missign ¢ritical
vidaa.

BARE BOARD DESTGM [A3, Ad. AS. AG. AT. A9, A10. A}Z)

HATIONALE FOR ACCEPTANCE

The (A3, A4, A%, A6, AT, A9, AlD, and AlZ| boards are cons{ructed fron laminated

copper—.had epoay glass sheais {NEMA &1} Grade FR—4), PER HIL-P-556174. Circuit
cannactions are made throuph printed traces which run fram poinl to point on the
board surfaces, Every trace terminates at an annular ri
surrounds tha hole In which a component lead or terming)] is Toiated.
provides a faoting fur Lhe salder, ensuring goad wechasical and electrical

parformance. [tz size and shape are governed By MIL-P-55030 as are trace withs,

.  The anaular riag

This rimg

spacing and routing. Yhese requiremants are reltéeralted specifically in drawing

notes ko Furbther assure compliance.
final produck (due te irregularities of the etching process) are also

Variatians between the artwork mailer and ihe
conkralled by

drawing notes. This preventt making defective boards from gacd ariwark. Holés mhich
house oo 1ead or terminal, but serve only Lo alectrically intércannect the different
board Vayers, conkain stitch bars for mechanical suppart and incraased reliabitity.

The theu holes are drilled From & drid] tapa thus ¢liminaking the passihilily of
hunan error and allewing tlght control over hele and annular ring concenireicily, an

jmporiant reliability criterion.
tin-lead plated per HIL-5To-1495.

the Lime of beard asseably, evwen after periads of prolonged storage.

Yuliage Pre—Regulatar.

EOARD ASSEMBHLY DESIGH {A3, Ad, AS, Ab, AT, A9, Al2)

411 compunents are installed in a mannar which gssures maximum weliabilily.
Component leads are pre-timned, allowing tobal wetting of salder joints.

homi dity and contamination.

After dreilling and etching, AVY copper cladding is
i q g

This provides fur easy and reliable soldering i

A¥1 leads
are formed to pruvide stress reVied ond the bodies of large components are staked.
Special mounting and handling instructions are included ¥n sach drawing required
after linal assecbly. The board is coaled with wrethane whick protects against



REVISED . I=1¢-8F

HFa 0. _2.0.¢

TRIVICALTTY Far

UNLT _ TWC/HLA
DG M.

SHEET _ 4 OF

SHIFLE (CTV
CRETICAL 1TEHS LIST

TALLURE HODE AHG
_LalgE

FARLARE EFFECT

Jitunction in ihe camera Lo capie
11 1pss of the actlive vigdeo ﬁi?—
ar widea information Hhat wil
vide degraded gerformance. Com-
ite syac and wertical blanking
nals are wsgable and nut alfected.

Commard Decode Logic.
Canmand Execation kogic.
Cawera Timiag Logyc.
tlarizonlal Oellectian.
vertical Deflection.
focus Curcenl. Hurigental Align-
meat. Wertical Alignment.
RYack Hnite Clipper.
Ganma Currection.
Aperture Correction.
Shading Correclion,
Videa Sukpul Briver.
Auvlomalic Light Comtral.
Aulomabic Gain Conlrecl.
Wark Current Compensaliuom.
Oulpul ¥olbtage Ragulakar.
Inpul voltage Pre-Requlatur.
Frinary Jsciltabors
Driver {sync Toss)
Secondary RectiFiersd Filters
{ihange of woltage or less af
1illering})
Nigh Yoliage Fower Supply.
laryel ifreampliéior.

1 tizam Corrent Repgulator.
Cathiode Blanking-

! Bhadl g Weveiorm Generator.

1 SLT lube

WK

(1) Unable to open Jend
iris.

{2} Begrodation of pic-
ture tonleat.

Less of mission critical
videq.

AATIDHALE FOR ACLEP [AWCE

| DESIGH FEATURES {Continued}
BOARD HOUNTTING (AlO}

Due to packaging cosskraints within the caméra, the Al0 TWC divider assembly is buill
in "cardwopd® fashion. Two PC boards, each 2.1 inches sguare, are moanied oppoeite
each ather, separated by 174 inch long stangoffs. Biacial compenesls span the
disiance between Ehe boards and are soldsred in place, one lead to each board. Same
jumper wives are also mounied Bhis way. A1 zolder joiois are staked. The beards
have 3 L-inch diameter Bole through the ceater. The vldicen tube sackat fits Lhrough
“whis hole and has its flying leads saldered ko thru-holes in one pf the boards. 13
canera-level inetaliation, the eatire A1) madule Ls inseried in place argund bhe
<ten of iha vidicun tube and bolted im Four places to the housing. Tha socket is
then engagad manually Lo tha tubg, completing the installation.

BOARD HOUMY [HG {A9)

The baards are aounted Lo tha targst preamp housing by 4 #4-40, screws. This
provides ample swvpport sioce the board is onky 1.% x 2.1 inches. Electrical
rarrection is by jumpar wires soldared bo toard tecpinals. A sheet metal cover
4% installed over the board La protect it during hendling and isstallation of the
warget preamp assembly.

BOARD PLACEHENT

The A7-A Tuw vallage power supply beards are belted in place at & points around iLs

erimeter. Four of hese mounting screws also pass through and Eie duwn Lhe smaller
#7-A board. TFhese two boards are mounted face—to-face, séparatad by the standoffs.
Elecirical intarconnections are achieved by junper wirgs batwzen Ehe twa bosrds. The

M-hllmusei a M-pin cupneclar which brings in power and sigrals from outside the
merdul &,

the AT module includes these two bpards as well as ?wer transistor Q4. The module
housing is bant aluminmn sheet, cumprised of bwe halves screwed togather. The baards
and Od are sécured Lo the Tower half, and wired together. Then the wpper half is
pul in place. By wouating Q4 directly ta the aluminum hausing, good thernal
perfornance s assured.

The A2, A3, A, AS, Ab, and AY2 boards are secureéd in the electronics ascanbly by
gold-plated beryiliue copper card guides. Conaections are made to the wmoiher boavd
with blid-mated connecters. Bisengayement during Yaunch s prevented by a cover
which spats the board's Free edge.

2-14
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malfunctiun ia Lha camery to cause
ital loss of the active viden sig-
1 opr widea infomation that will
owide degraded performance. Com-
mite synd and vertical blanking

yrals are wseable and aot affectad.

I8

' Copmmand Decoda Logic.
Command Ewecution Logit.
Camera liming Logic.

L Hprizonlal Neflection,
Wertical Detlection.
went, Verbical Alignment.

b Blacksuhige Clipper.
Gauea Eorrection.
Apertura Correctina.
Shading Correctian.
Wideo fulpul Driver.

i Mutomablic Light Coaleal.
Autumalic Gain Cantrol.
Dark Current Compensatipa.

p Output Yaltage Reyulatar,
[nput Yolwage Pre-Regulalor.

! Primary Osciliatorf
Brivar {symc 105%5)
Secondary Rectifierss Filters
Lchanye aF valtage or loss af
FilLering}

i Hiyh voltaye Fower Supply.

1 Target Preanglifisr.

I} Bzam Current Regulalor.
Cathade Blanking.

12 Shaging Wavetorm Leneratur.

|4 [T Tube

Oh_EHD TTEH
{1) Unable to cpen Jens
iris.

{2) Deqradation af pic-
ture cantent.

Loss of mission critical
video.

The high-valtaye piwer supply 13 purchased to & performance specifitation that
details the design, gualification, and prodection requiresents for use in ihe TV
Camera System. Tt is Jesigned for a miniwum speratianal Vife of BOM haurs and
shall exhibit no evidence of arcing, covona, wr any athar intermittent or cantinudus
failure when operated at ¢ny slmospheric pressure from sea level to 1 x W™7 tarr.
Al1 electronic caomparenis and matarials used in the power supply design are verified
ta canforn with the reliabilicy requirements of the Shuttle CCTV progran as ouklined
by taSA-35C.

The SIF bube is & selecled high-grade silicon-dicde-array target vidicen with an
atiached image inlensifier far operaling at low light Jevels. Faceplate exposure
is cantrolled by meags of an Aulomatic Light Coatrn! JALCY Funchian that restricks
pperation to 2 x 1 fuot-candles. This can provide an 5T 1ife of more Ethan
1000 hours according to the manulacturer's recommendations. Hy praviding exposure
contral when using the SIV tube, Yife can be extended to the point where reduced
thermignic cathode emission will end its life, as in ather Cahera tubas.

Because of its excellent charactevistics manynilitary, medical, and scientiFic
applicelions, in additian 1o surveillance applications, hawe been dowalaped for
Tow-bight-Tevel tetevision canmeras employingthe 5TT tube. :

QUALEETCATION TEST
for Quslification Taat Flow, see Table 2 lacatad at the Front of Ehis bBook.
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RATJOMALE FOR ACCEPTAHCE

oM €MD BTEH __
palfunciion in the camera Lo cause | {Y) Unabile ta apen lens ACLEPIANCE TEST
iris.

tol lows of the artive videp s53g-

1 or video informelion that will

avide segraded performance.  Cofe

site sync amd veriical blanking

gnals are useabla and mot affected.

L
Comnand Becode Lugic.
Cowunand Fxerutian Logic.
Camera Timing Logic.
Horizonlal DeFlec¢tion.
Yeritical Deflection.
menl. WYertical Aligmment.
1 Blackfihite Clipper.
Ganma Cprrection.
Aparlure Cnreeclion.
Shading Carrection.
Wideo Outpal Driver.
i Aotomatic Light Conteal,
Automatic Gain Canleol,
Dark furrenl Conpensat ion.
¢ Owtput Valtage Requlatar.
faput Yo!tege Pre-Regulator.
P Primary dscillataers
B iver {5yrc Toss}
Svcondary RectiFiersd Fillers
{change of voitage or Juas al
liltering) :
1 High Yaitage Fower Supply.
i Targel Preamplifier.
1B Beam Corrent Regulator.
Cathude Blanking.
17 Shading Wavefgrm Generator.
111 51T Tube

118

{2) Degradation of pic-
turg cankent.

Lo<s of mission critical
wigea.

The CUFV systems' TNC/MA is subjected directly, without vibration isolators which
mighl Le used in their aormal installation, te the following Eesting:

» Vihration: 20-G0He ; 3 dB/Dgt-rise from 0.01 G2 /H:z
80-350 Hz;: b.04 GE/HE
350150 Hz: =3 b/ 10 Oct—slope

Test Duration:

L Hinuke par Axis
Test Level:

6.1 Grms
& [hermal Vacuum: In a préssure uf 1010-5 Tarr, the temperature shall be as
Tollaws:

125° F: Time 10 skablize equipmant plus | hour
5% F: Time w0 stablize equigisent plus b hour
b25% F: Time to steblize equipment plus V| hour

The TW/HLA may not have baen subjectad to the vacwm coadition.

Fer Acceplanca Test Flow, see Table 1 located ak the Frani of Lhis book_

QEERALLONAL TESES

ja erder to verify that CCTV comgonenis are operatipeal, & dest must verifp Lhe
health of alV the comsand ratated conponests From the PHS (ATA1) panel swilch,
through tha RCW, through Lhe sync limes to the {awera/PIU, to the Camera/FIU ¢ormand
decodar. The test musk also varify the camera's ability to produce wideo, the W3U's
ability Lo rouLe video, and the monitor*s ahi]it: to display video. A sinilar test
would be perfarmed fo verify the HOM command path.

Pre—launch on Orbiker Teatf/bn-Flight Test
|. Poawer CCTY Systen.
2. ¥i2 the PHS panel, select & manitor as destinatien and the camera under
test a5 fwvurie.
3. Send "Camera Power On® command from PHS panel.
4. Selecl “Exterpal Symc' own manitor,
§. Obserue vidao displayed on musitar. Hote Lhac IF videq on monitoer s
synchromized [i.e., stable raster) thea bhis wndicates that itha ramera
it roceiving compaside sync From the RCU and thal tha camera 15 producing
syachronized videa.
&. Send Pan, Tilt, Focug, Zoom, DLR, AMO Gamna comnands and wicually {either
wia the monitor or direct observation] verify operation.
7. Select downkink os destination and camerd wider Lesf as sourde.
B, Observe viden rowted Lo downl ink.
4, Sand "Comera Pawee OFF" command wia BHS panel.

L. Kepeat Steps 3 through 9 except issue Comnands wia the HOH command palh.
This praves Lhat the CCTV equipmoni is operaticnal.

16 o
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alfunckion +n the comera ta cawse | (1) Unable to open l&ns Oa/[WSPECTION
al 1oss of the active videa sig- irfs.
| or wideu infermatian Lhat will (2) Degradation af pic- Procuremgnt Contral - The TVL/HLA EEE Parts and hardware items are procur£d From
wide degraded performance. Lon— ture conkenk. approved vendors and Suppliers, which meet the requiremanis set forlh in the LOTV
sile sync and vertical blanking rontract and fuality Plan Work Stalemeni [WS-2EGT176). Resident OCAS personnel
jnals are useable and nai affected. | Worsi Lase: reviaw a1l procurement documents ta establish the need For G50 on selecled parts
Lass of missian cribtical (PAL 5171,
. videao,
Comnand Desode Logic. Incomling Insgectien and Sfarage - [ncoming {Juality inspactions are made na albl
Command Exeécution Logic. recetved materials and parts. HResulbs ave recorded by lot asd retained in file by
Camera lining Logic. draving and control nusbers far future refereace and {raceabi¥ilty. Al FEE parts
Horizantal Med leclian. are subjected to incoming acceptance tests as called for in PAl ;15 = Incoming
vertival Deflection. Inspeclion Test [nstructions. Incaming Flight parks are further protessed in
Faces Current. Harizontal ATign- accordance with ACA 1845684 — Preconditioning and Acceptante Hequirements for
wenl. Wertical Alignment. Electronic Parts, wilh the exception that OPA and PIHD taskting 15 not performed .
Blackswniie Clipper. Merhanical items are inspacied per PAl 336 — Incemiag Inspection Insiructions for
Gemma Correcktiuvn. machanical items, PAT 305 — Incoming Quality Centrol Inspection Enstruckian, and
aperlure Correclica. pal 612 - Procedure for Protessiag Incoming or Purchased Parts Oesignated for Fliyght
Shading Correciion. Uep, Accepied items are dallversd ko Haterial Contralled Storas and retained wndar
Video Quipat Driver. speciFied gondikions until fabrication is required. Hon-camforning materials are
Automatic Light Contrul. held For Haterial Review Board (MRB} disposition. [PAT-307, PAT IQC-521.)
Autamatie Gatn Conkrol.
Dark Current Compansation. Bpard Assemhly & Test - Prior to the start of TVL board assembly, all ibems
Duipul Valtage Regulator. are veritied lp be correck by skock roun pérsonnai, as the Vlems are dccumylated ta
Inpul Yoltage Pre-Regubator. fori a kit. The items are verified pgain by the operatar who »ssemblies the kit by
Frimary Bscillator/ . checking against the as—built—parts—1ist [ABPL}. DCAS Mandatary Iespection Points
Driver {sync loss) are designaled for all priated cirtuit, wire wrap and welded wire koards, plus
tecondary kectiFicess Fillers : harness coanectors for saldering wiving, erimping, soider splices and quality
{rhanja ot voltage or lasy of workmanship prior ko coaling of the companeat sidé of boards and steeving of
Filtering} harnesses.
Ligh ¥olbage Power Supply.
¢ Target Preamplifier, TG Boards
U Ueam Current Aegulalor.
{uLlhude BYanking. Specitic VD baard assenbly and besl instructions are provided is drawing neles, and
Z Shadiny Haveform Geaeratar. applicable documeals are cadled out in the Fabrication frocedure and Record
4 511 Tube (FPR-ZZ948 1%} and parts lisc PLZ294419. These include shulble TVWC assembly notas
200%6D, Process Slandard RIV-S66 2200881, Process Standard — Banding Velcro Tape
27R0ARS. Specification Soldering 2260749, specification Hame Plate Application
1960167, Specification - Cripping 2280800, Spacification - Bonding end Staking
2290876, Specification - Urethane coatiny 22B0BIY, Specification — locking compaund
2026116, Specification Epssy Adheslve 2010985, Spicification - Marking 2ZR0876,
Specification = Morkmanship 8030035, Specifivatiun Bunding end Staking 2284875,
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FallURE WOOE AMD FAILURE EFFECT
C_ChuSE _ ! 0N _EMD TTEH _ _ BAVIOMALE §OR ACCEPTAMCE -
wifunctign in Lthe camera ta cawse | (1) Unable to ppen lens DAZINSPECTION (Lantinued)

a1 loss of the active viden sip-
ne widen Informapion that will
wide deyraded perfornance. (o
iite sync and vertical blanking
mats are useable and not aftected

Command Decle Logic.
Comungnd Ewccotian Lagic.
Camerd liming Logic.
vorizantal Defleclian.
Warlical Deflectian,
Tocus Cuarreat .
monk . Werlical Aligament.
Black/vhile Clipper.
Garana Carrection.
Aperiure Carrertion.
Shadvny Correction.
videno Ouilpubl Briwver.
Aulawakbc Light Canlrel.
fulowalic Gaia Contral,
hark Currenl Coapensation.
Output Woltage Regulalor.
loput Yoltege Pre-Regubator.
Frimary Oscillalors
Lriver |sync loss)
Seconddry Rectifiers/ Filters
{ihamge of wallage or Joss of
Filtering)d
lligh Yuliage Power Supply.
Targel Preamplifier,
J Bcam {urrent Requlator.
Cathode Blanking.
£ Shading Weveform Generator.
A 511 1 whe

ML,

Haorizontal Align-

iris.
{2 Degradation af pic-
ture contenk.

Warst Case: o
Lozs of missien critical
vided.

WC Assembly aod Jest

An pper’ box teat is performed per TP-TT-2204B1%, and an Adceptance Tost per
TP-AT-Z9aH1%, including wibration asd thermal vacuun. Tarques are specified and
witnessed, traceahility numbers are recorded and calibrated tools are checked prior
to use. RCA Quality and DCAS inspections are performed at the cowpletion of
specified FPA uperalions in accardance with PAI-204, PAI-I0S, PAI 286 and PAL 217.
OCAS persoanel witness Tl bublioa-up and crilical tarquing.

INCAMLA Assexb] — After & TV and an MLA have has been Lesied individually,

they are mated and a final acceptance test iy perforued pee TP-AT-220481%, including
wibration and thérnal vacuum environments. RCA and DCAS personnel moniior thesg besis
dril review the acceptance test datasresults. Fhese personnel #lio inspecl for conformance
dafter all ropair, rework and relest.

Frepecatioo ber Shignent - The TVC and HLA arée separaded prior fo shipmant after
fabrication and testing s congleile. Eack is packaged accordlag to CCTY Leirter BOE1
and 2280746, Process standard For Packagisg and Handling guidelines., Al relabed
gocumantation ancluding ascewbly drawisgs, PFarks List, ABPL, Test Data, elc., is
guihered and held in » documentation felder assigned specifically to wach asseably.
Ihiz Felder is relained for referance. An EIOP is prepared For edch assembly in
dccordance with the requiresents of WS-2593176. RCA QE aid DCAS parsonne] wikness
rrating, packaging, patking, and marking, and revvew the EIDP For completencss and
ACCUFHEY .

-1l

el el



FHEA MO _ 21,2

CRLILCALIMY 248

REW!SED F—17-07
- - UKTT LU AL A .-
SHUTTLE L£CTY QWG MO, foodnl9-Lob SOBS

CRIVICAL TTEHS LIST - _
’ : HIEET ] OF  _1&

'FATLURE HODE AHD

FALLURF ETFECT

-

CAUSE O _[HO TTEH SATTOMALE FO# ACCEPTANCE
nalFunclion in the camera bo cause | (1) Unable ta open Jans FALLUAE HISTORY
lal Ygss af Lhe active video sig- iris.
I ar videa information that will {2) Dagradation of pic- TOR - Y2975 - kog #0460 - TWC  5/N Q05-504

wide pegraded performance. Con-
site sync and vertical Llaaking
als are useable and oot affecled.

Comand Decade Logic.
Covmand Execoabiar 1 pgic.
Camera o Taming Loygic.
Hari2ontal Dealleclion.
wertical Deflection,
Focus Current.
ment. Wertical Aljigemeat.
Blockswhile Clipper,
Gasma Corveckion,
tperivre Corroction,
Shading Correction.
Vides Output Oriver.
Aulimatic Light Contral.
Aulpmatic Gain Canktrol.
Dark Corrent Cnepensation.
Oulput Yo¥tage Regelalor Tapul
wolraye Pre-Regulatar.
Primgry Oaciltlatars
Oriver Isync lass)
secondary Revlifierss Filters
fchanye of wvollage ar Toss wf
I1ttering)
Hiyl Yoltage Powar Supply.
Target Fredmplifier.

[l Bean Cureent Begulator.
Calhode Blanking.

2 Shadiny Havelorm Gonerator.

4 511 lybe

Horizontal Align-

fure conktent.

Loss of mission cribical
video.

ToR

TOR

Acceptanca Test Failure

Box Level

Vibration Eaviromment

viden presentation rolated approximetely B9 after vibratlon.

0 iptian:

Cayse: ¥idlcnn Yoke not beceme tpose during vibration,

Corrective Action: Heposition yoke, tiphten nut and add staking Lo seasor assy's
yoke not.  ECN (B1373) issued.

- W2576 —lag #0412 - TVWC 5/M 005-50)

Descripbiga: Acceptance Test Failure

Hox Lewel
Vibralion Environment
CW rolatipn of picture after "Y axis wibratian.

Cause: Boading of yuke (A1} broke lonse a1lowing yoke to rotate during
wibration.

{Retest of TVWC per TOR W2375.)

Corrective Action: @ssembly proceduws revised per ECH CCT 640 {B1073) ic provide for
better staking of yoke. .

- WSEl - Lag #0414 — TVD SAN DOE-501
Descripbion: Acceptance Test Failura

Box Level

Vibration Envirosment . .
Tnput current increased by 180 md from nanual input current dering vibralion in
“yoAwis.

Couse: Defective capacitor (26 on AJ board. Anaiyzis ingdicated manufacturieg
defact - capacitive alement was leose iaside mebal case.

Corrective Acijon: Hemove and replace park.
Capaciturs rewmeved from stock and relurned to wendor.
COTV-{C}-243 for cloxe aut of TOR WZRGH.

Retested camara per PHO directive.
Roference memn



REVISED 11-32-11-

FMEA M. IS

CRLTICAI LTY Fr

UNLT _ TVC/MLA
WG M. 2raq4ain-ghe 08/

2281820
SHEET (1] 0nF

SHUUTTLE CLFY
CRETICAL ITEMWS LIST

FAILURE HWONE AND

FARLURE EFFECT

BATIONALE FOR ACCEPTAHCE

CAUSE OH_Fun [T£M _ ‘
walfunckion in the cansra Lo caunse | (11 Uneble Lo apen Tens FAILURE HISTORY {Continued}
tal 1oss of the active widep $71g- iris.

1 or videa infarmation thal will
uvida degraded performance. Com-
sile sync and vartical blanking

gnals #re useable and nol affected.

L
Comand Decode Lugic.
Command [xecobion Logic.
Comera & Fhming Logic.
Horizonial Deflection.
Uertical Defleciion.
forus Currant.
menl. Vertical Aligmeent,
BWlachsHhite Clipper.
Gannag Currection.
AperLure Correction.
Shalding Carrection.
Yideo Sutput Driver.

i aulomalic Light Cunirel.
Aulonatic Gabn Canktrol.
Uark Current Compensalion.

; Gutpot Woltage Regulator [nput
Vallage Fre-Regulator.

b Primary Gscillators

Brivor {sync 105s)

Cecpndary Reetifiers/ Filtars

{rhange of voltage or lozsi of

filtering}

High bnltage Fower Supply.

Target Peeanplifier.

i Bean Currenl Kegulatar.
lathooe Blanking-

1 Shading Wavelorn benerator.

14 51T Tulke

1 Ikl B

HiTH

Horizontal Aliga—

{21 begradation of pic-
tura content.

Horsl Casa: .
Lost of mission critical
vidaa.

TOH -

Ok -

10R —
e —

Y e

W08 - Log #0432 — VL 5/N 805501
WiORG — Log #0428 - TWL 54N 005-50
Descriptipn: Acceptance Test Failura

Bos Level

T/ Hot Eawiroenmant

Cluster of white spats in Jower left guadrant of display on black field. Crazing
of cecant securing rover glass Ls fibaraptics faceplate edident.

Cause! Stressas exerted by potiting material durisg temp. éxbremes resulted in
de-lamination of the cover gless La SIT tube bpading.

Corrective Agtion: ModiFied potting fistlues and technique used on S1T Eube

Owg. #2205530 madifred by ECN (B zngz;. SIT Lubes waturacd to manufactorer far
rework of encapsulation. Wendor to perfurm tewp tests on Lube prior bo shipment
to insure cover glass doss nel shift. REF CCTV Directives CLTV - (I - 054,
CCTV - 10) = Oh.

Hz139 - Log A0485 TVC S/4 BOD-G0Z
Oesgription: #re-baumch Failure
Hon Lavel Test
Aabient €nvlronment
Froblem rapori USC5-201-8003 witwal inspection of unit at K5 revealed a
recesiéd pin 34 in Lthe J1 connector.

{Locaticn coda Functian pin|

Cause: Error in manufacturing of the foennector pin. It is 0.835" sharler in

lengih than ether ping in connector.

. .
Correckive Actign: Remave and replace pin 3140 1Y comneclor.  Tesk pins abilily
to {ack inalo mating coaneclor. Perfgre coatact retention Lest to insure pin
is lecking as reguirad. Inmspect to imsure pia is nob pushed aut of place.

w031 — Lag #0399 — TVC 013-502
WAZIA - Laog #0490 - TwC 013-502
Despription: Guabification Test foilure
fion Level (ual. Hodel}
fmbiaent Enyirpnment

DuLput widen inlermiltent.

Cauit: SIT has Yo G4 current.
-



REVISER F=11-87
DHIT _TYC/HlA
HEA WL 2, SIUTTLE LV GHG MO. 2290 19-506 . 506/
CRITICAL ETEMS LIST 37 —

SRITICALTGY

e

SHEET 11 o _ 4

FAILURE HONT AMD

FATLLURE EFFECT

EAFIONAIE FPA ACCEPTAHCE

alionction in the camra {4 fause
al lpess of the active video sly-
or videa intarmalion that will
vide segraded performance. Com-
ite sync and wertical blanking
fals ace useable and not af fected.

Conmand Oecade Loyic.

Command Execution Lagic.
Canera a Timing Logic.
Marizgnial Defleciion.
Yartical Mefleckion.

Focus Curreal. [lorizonial Align-
wenit . Verticel Alignnenkt.
Wlackfdhite {Tapper.

Gamwa Curreckion.

Aperture Correction.

Shading Correciian.

Wideo Dulpot Driver.
utomalic Light (unlral.
Automelic Gain ConbroY.

Bark Current Compensating.
Dutput ¥oltage Regulator Input
voltage Pre-Bogulalur.
Prigary 0scillator!

frivar |sync loss)

Secondary HecLifiers/s Fillers
[chonge of voltage or lass of
liliering}

High Yoltage Pawer Swpply.
Targel Preanplifier.

Bean Correnk Reyulalor.
Cathede Blanking.

! Shading Wavelorm Geperator.

[ BIT Tube

D EwD TTEH
f1) Unable to open lens FAILURE HISTORY (Continued)
iris.

{?) Degradatian of pic-
Lure content,

Horst Lase: L
Loss of missien ¢rikical
widen.

TDR -

TOR —

UKk -

: Hemuve and replace SIT. Defective bube returned to
Lancastor for pvaluation, Hesalts: Tube Failore waritiad.

W4312 - Log MDAOE - TVL &/N 14502

Descripbipn: Acceptance Test Failure

Bax Lavel

Thargal Vac—Hot Eaviroament
approx. 45 minutes into [T/Y Hoth soak at +1259F video became distorted ond TV
input currvent increased 710 mA to 800 mA.

Cousg: Toke defleciion coil developed & shart ketween horirontal and vertical
deflectian windings at S09C. The short was eliminated when the temperatura
was reduced.
Corrective Ackion: This is a random
Failure. :

Replaced defective yoke with new part.

WIE?T - Log #W0529 - TWC 5/4 009-L42
pescriglian: Integration Test Failure

dox Level

Anbiank Enwirpnmgdi

Centar resplution measured 30% @ 300 TVL, shauld ke 70% ain.
appears ko be intermiilbent.

{guse: Transfarmer T1 on the A} Board had wnusual interminding capacity,
rausing riaging on the secondary resulting in a s1ightly higker oulput voitage.

Anplitude appears

Interwinding capacity i oot & parameter spelified, nec €an it
be measwred readily. Tranamibter T3 revoved & replaced. Acceptance Test scroaning
will detect this probien if present on olhar unsts — This problem s considerad a
randon fatiure.

Y1761 = Lpg #0577, TWC 5/N 012-504

Acceptance Test Failure
Bax Llevel

Anbient Environmenl
Oscillations in video ouipot.

Cavses

descriptian:

Poar grounding 1n pre-ang .



REYI1SED 7=13-RH7

' UHIT _m’:,{ug.g
2.1.2 SHUTELE CCTY DWG ND.  ?294B13-506.5087
FHCa O CRLILCAL 1TEMS LIST 3904820 b(7
CRLTLCALITY 2742 SHEET __ 12 OF

FALLURE HGDE AMD
CALSE

FATVLRE EFFECT
Oy EnD ITEH

RATIONALE FGR ACCERTAMCE

palfunckion in the camérd to cause
tal Tots of the active videa Sig-
1 or viden infurmation that will
wvide deyraded performance. Com-
sile sync and wertical blanking

grals arc useabls and noi offecied.

y
Ciowwand Decode Logic.
Command Exefubion Legic.
Camera a [iming Logic.
llorizankal Defleckion.
Verticel Defleclion,
Forus Current.
menl.  Warkical Alygraent.
Blackikhvite C1ipper.
Gamba Correctiaon.
Aperture Currection.
Shéuingutarrectinn,
Vides Dutput Priver.

. hulomatie Light Coniral.
Autamatic Gaia Conbeol,
Bark Current {ompensalion.

, Output voltage Regulatar Toput
Valtoge Fre—Regulatar.

t Primary Oscillators

Oriver [synt Tesal

Sicondary RectiFierss Filters

{change of voltage or loass of

tillering)

High Valtage Power Supply.

Targot Freanplifier.

beam [urrent Hegulator.

Cathode Blanking.

E»'—r-\.u

1¢ Shading Waveform bengralor.
14 SIT Tube
L] .

Horizankal Atign—

{11 Upable Lo ppen lens
iris.

{21 Degradatien af pic-
iure confeut.

Loss of mission critical
vides.

e -

TOR -

FALLURE HISTORY (Comlinued)

Coarrective Actign: WUnit rewarked to ECH CCT B30 for graund problem.

ToA - WI728 — Log #0578 -~ TVL S/H 020-502
TOR = HI730 ~ Log #0579 - WLA 5/N 06501
1DH - Y1404 - Log #1565 — TVC $/H 011-502

Pescripbinpn: F1lght Failure Spacecraft Level
TVC 5/H 020, WA 57K ODE-5T%=3

T¥C 5/H 011 - 5¥5-2

Ccherent noise in sukput video prosenkation.

Cause: Poar conductive path Lo grownd cavsed by excessive contormal coating and
oxldation of aluminum Specers.

Correcilive Action: Removed axcessive confurmal coating.
treatad with alodine.
asseably of uniks.

Spacars were cleaned and
Flow prograss repert has been madiFfied Lo insure proper

YOHoulh = Log #0630 — TWE 5/N Q19-504
Bescripbion: El;ght tailure

T15=5
Frobles report VJICS-024
Intermikient Pan/Tivt reset couwand.

Lalsd :

Proklem could st be verified Ehru gxienzive thermal testing.

: Unil wpdaLed fvom yroup 504 to group S06 canfiguration.
lastrucked tost director to carafully manitor operabion of bhis camera during
retesting, failure stidV could oot be verified.

WEH5Y — Log #DEYS - TVD S/H B24-50G

Pre—launch Test Failure
Box Level

Arbiant Environment
Automatic [ris goes from open Lo close.

Description:

Cgyse: Problem <ould nol be duplicated afier exbensive tésring.
Corrective Aclign: Hone - onid retorncd to KSC.

-2
crmm [ o b



REVISED F=17-87

_. . 1MIT [T T I —
HE& dib. _2.1.2 SHUTTLE CCTW MG NO. 2264019-506. 0047
B ) CAITICAL 1TEMS LTSI g2MdBA0-o0?
RILICALLIY 242 SHEET _ 13 = OF _138& _
‘alLURE HODE AND FATLLRE EFFECT
K ADSE O END 11ER RAVIONALE FOR ACCEPTANCE -
JFonction im bhe camera to Cause {1) Unable to open lens EALLURE HISTORY (Cont | nuad)
11 loss of the aclive widea 519- iris,
or videa information that will (2) Degradation of ple- TR — W335 - Lag 80723 - TWC 5/H N/A =504
vide degraded performance. Cam— Lure conkenk.
e sync aad warkical blanking Description: Acceptance Test Failure
ials are useable and nai affected. : Box lavel
lpss of mission critical Ankient Environmeat
videon. High voltage power supply 5/H 2046 exhibiis internal arcing. This TOR was
Comnand Oecade Logic. : vpened ko investigale fa?]ur& noted oa TOR-WRE?D. Log #722.
Command Frecution Loglic. .
Canere a [iming Logic. Cousg: lepropar lead dress of high voliage tarminal.
Harizontal Detrlection.
YerLital Deflection. Correclive Actions HVYPS 5/N 2045 wag ong of wight units manufaciured unger
facus Current. Horizontal Align— purchse order G- THOYYY-4151-00F28 by Hurata Evie. This problem Js limiked ka
ment . Vertical Aligamant. units manufactured in 19A2. A1l dafective wnits have baen screened and returned
BlackAdhite Clippar. {0 Hurala Erie for analysis and replacement.
fonama Correckics,
Aperture Larrection. TOK — HGATD - Log #0722 - T¥L /W DIE-500
Shading Correction. .
Video Oubpul Driver. Pescriptiog: Accaptance Test Failura
Autamalic Light Cusbecl. Ambiient £nwironment
Aotomatic Gain Coalral. don Lavel Test
Nark Currant Compensation. approxinately 47 secands after initial ivrn an, the iris ¢lose cumand wunld be
Dibpul Yullage Aegulalor [nput genprated by TVE.
yoltage Fre-Regulalor.
Primary Gscillatar/ {guse: JInternal short in the high voliage power supply 15/N 2046), which
Lriver {synC 105510 generated spikes on the PDA Line.
Sgewndary Reclilbiersd Filters
[chanye ol woltage or Joss of Correcvive Artion: H.Y . P.5. removed from EYC and nes H.M.P.5. iastalled.
Filtering} Tests imlicated problem solved. Ppwer supply returned te vendor for Evaluakion.
Iigh Yoliage Power Supply. Refer to TOR WEF3S, Log K723,
Taryel Preamplifier. Fhe prablem was attribuled o improper lead drass uf high woltage terminal,
] Besm Current kagulalor. These Jeads have been rerouted and extra insulalign aoued at the HY Lerminal
Cathode Blanking. far all new bhuilt uniuvs,
? Snading WaveForm Generdlor.
4 5Ll Tube TOR = W-GB7S = log #8746 TWC §/8 014-506
TR — W-6872 — Log #0742 TVC /M D13-306
Cayse: PResistor RE oo AlD buard, failed.
Corrective Actjpan: AN fli?ht camiras containing RE resistor fabricated by AaCl
and dated with code 7843 will be replaced with new ANCED Lype racistors fromn TRH.




Acvistp F-17-4i

FHEA WM. _ 2. 02

CRLVICALIIY _ 2/2

LT
SHUTTLE CCTV WG M.
CRITICAL TTEHS LIST

2294820 -
SHEET __14 OF

2204815-506. 50457
_J-Lr —
—18

TFAILURE HOOE AND
CAISE

FAILURE EFFECT
OH EN0 TTEM

RATIONALE FOR ACCEPTAMCE .

malfunciian in Lhe Camera Lo Causé

sal loss of Lhe aclive wideo sig-
i1 or videw information that will
rovide degraded pesformence.  Cwi-
avite sync and verkical Blanking

iynals are uzeable and not affected.

¥l

¢ Comnaid Decode Logic.
Cosunarid Fueculion {¢gic.
Camera & Timing Logic.

4 Horizontal Defleclion.
vartical Deflectian.
Focus Currenl.
peat.  Yertical AYigoment.

4 Blackshite Clipper:
Gamwne Correction,
Aperture Correction.
Shading Corvection.
videa Juipul Driver.

5 dulomatic Lighk Cenkrul.
dplomatic Gain (onlrol-
Bavk Current Compensaiion.

Wp Output Valtege Regulator laput
VYultage Fre=Regulakar.

1] Primary DacilVatars
Drivar {synt loss)
Spcpndary Reckifiers! Fillers
{change ot woltage or 1oss of
filiering)

A Migh Wallage Fower Supply.

39 Target Presnplifier.

10 Bean Cosrvant Ragulatar.
Cathade Btanking.

41¢ Shading Waveform Bangralor.

fld 51T Tube

HERTL.

Horizonkal Align—

{1} Unable Lo open Teas
iris,

12} Begradation of pic-
ture conteal.

+

Lass of mission critical
wideq-

EALLURE HISWORY {(Cantinued)

Ibh —

TR ~

100 —

TDH -

W6017 — Log A0748 — TYL 5/K #30-5Dd
Deseriptipn: Acceptance Test Failure

PBox Leval

Ambient Enwirenment

Viden presentalion very agisy when J4 cable is coangctad.

Cause: Sensor asspwbly champ sleeva shorted ta chassis.
coating on clanp slaeve.

Corrective Actian: Mew clampd wera installad.
anspected and all discrepant maleral rejected.
WIS — Lag #0370 - WYC 5/0 922-500
pescription: Flight Failure [5T5-8)
Spacecraft Lavel

HorizenLal stresking in picture gamma when in black strebch.

Causp: Tocorrect shim installed. Face plate shin shorted to ground.

Corrective Actlgn
Fubture TWC's will confarm to khis ECH.

A3249 - Log #0429 - TUL 5/N 0313-506
Dgscriplisn: Acceptance Test Failure

Box Level .

Thermal Vac. Ameignt Eavironssnt
Yidaes Tocked in white clip wpde.

Lapse: Defactive Transistor Q1B on AY Bgard.
forreciive Actipu:
a vense particle was phserved.
particle. fonsidersd ba be random Faidure.

AADU] - Loy AB9?3 TWL SAN ©13-506

Arippbance Tesl Failure

Bax Lovel

Yikration Enviranmenk

Unit tailed "¥" asis vibralion, pictere on meailor all white.

Boscripglign:

7-24

mavh | e B

: 4him reamwed and corract shim iastallad per ECN-CLCTRE.

[nsufFicient insulation

411 parts in controlled stares were

All

Kemowed Q16 and replaced with new transistnr.. Q& X-rayed and
Further analysis proved Lo be a Toewe and metallic



REVISED I=17-87

T UNIT _JUC/HLA T

MEA MD. _ 2. 1.2. N SHUTTLE CCTY oG w. EEWI_
CAITICAL TTEMS LIST 224 H70-50Z

RITICRLTTY 242 SHEET [ ar 18
AILURL HODE AND FAILURE EFFECT )
.1} 3 v EHD [TEH i RATIQHALE FOR ACLEFTAHCE
AfuncLion in the camera Lo cawse | (1) dnable to spen lans EAILURE HISTORY (Continuad)
11 Toss ot the active video sig- iris. .

ur viden informatien Lhatl will
ride degraded perfornance, Cone
1ie syng and verkical blanking
wa3ls are wieable.and not attecled.

Cormand Becode LOgic.

Comand Ewecution Legic.
Camera a Timing Logic.
Horizonkal Defleciion.
YerLical Dellaction.

Focus Cureent. Harizontal Align—
mairt ., Weelical Abignment.
BlackMbiLg Clippar.

Camna Correck an.

fperiure Correctian.

Shading Carrvaction.

Videa dotpul Driver,
Aulemalic Light Contral,
pubosatic Gain Cunlral,

Nark Current Compensation.
UGutput voltaga Ragulatoer Tnpul
Vultage Pre-Reyulatar.
Primary Oscillabors

Driver [sync Tass|

Secondary RectifiersS Filiers
Ichange of wollage ar loss of
Filleringl

ligh Yoliage Paver Supply.
Targel Preamplilier.

beam {urrent Requlater.
Cathrule Blanking.

Shading Waveforn Generalor.
511 lube

{2) Degradation of pic—
Lure camtant.

Worst (3ss! .
Loss of mission critical
vides.

ToOK -

10K —

TOR -

Cause: Defective §7 an 1he Ad baard.

iyg Action! Prodect kssurance analysis revealed an open transistor (7.
Found i ewlraneaus gold bond wire positioned so as te tause 2 chort batween the
basa 1zads at tha dual transistors. Fransisters with the sane date

code, plus all kransistors with diiferent data codes ware X-rayed and no ancaalies
wors Found. Concluded that bhis was & randém Failure.

They

WITd6 - Lag #1024, TVC 5/H 011-535h

Pre-Lapnch Test, Faiture
Bou Lewvel

Ambient Enviromsank

KsC Ow . 30430012

ALL and Gamoa conlreols indermittend.

Cause; Intermittent operation of ALC and Gamna commands could not ba duplicated
Ehru exlandive tharmal testing. [ntamiikent tl1t motion due to improper position
of right hansd conera slida.

Bescription:

Pan and Lilt sperakion intermiltent,

i : 51ides were ve-positioned per ELH-CCT V17H. Retest indicated
problen solved.

Returned TVC D14 to “J5¢* for further evaluakion of ALC/GAMHA analmely.

f0l46 - Log #1079 - TVC S/H 007-506

Description: Flight Failure

Flight #4180

Evauallon Test

TWC retursed From KSC for evaluatien af white skreaks in vides observed during

orbiter Flight #3010,

Cause: Grecing in vicinily of ground Lab of face plate of 5IT iwbe SN HIZ04.
Heamnved tube 5/H 18249 From seasor assemhly. opened FOR-BOBDS,

Corcpctive Actign
Leg #1105 La track tube; tube relurned bte wvendor.
[nstalled naw Lube inlo sensoer.

8-0148 — Log #1085 — TV $/H (44506

Accoptance Test Failure

e | awvel

Thermal—Vac Ambienl Environment

Bistorled video seen on somniter. Distartion consisted ot twe types of noise,
madul aled and randoe. '

Desiription:
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ralLiE HOBE AMD

FALLURF EFFECT

RATIONALE FOR ACCEPTANCE -

CADSE ) O Exh ITEH .
mal functiun in the camera to ¢apuse [ {1 Unable to open Teas FALLURE HISTORY {Contbnued)
ital loss of Lhe active wideo sig- iris.

il or video information that will
-avide deyraded perfatmance. ‘Cam-
ssite sync i wartical blanking

ignals are useable and nob affecked.

i

* [omuand Becode Logic.
Command Executian togic.
Camera a Timing Logic.

i Horsizontah Beflection.
Vertical Qefleckion.

Focus Current. Horizeatal Align-

ment . YerLical Aligneent.
i HBlacksnike L1ipper.
Gxwna [preection.
mpertore Correction.
Shading (vrresiion.
Wideo Juitpel Driver.
5 Auicmalic lighl Conkrok.
Aulometic Bala Contral.
Dark Cuvrent Compansation.
G Oulpul Voltage Regulater Input
Yoltage Pre-fogulator.
7 Primary @s¢illatar/
Oriver (sync tosel
Secondary Hectifierss Filless
(change ol wvoltage or loss of
filiering)
i Migh valtage Puwer Supply.
9 Target Preamplilier.
J0 Pean Currenl Reyulator.
Calhuile Blanking. :
J1E Shading Wavelorm Generabtor.
19 3I7 Fube

111k

12} Begradation of pic-
ture canteat.

Morst Lasg: o
Loss of wmission critical
vidan.

Cayse: HMandom noise s caused by poor grounding of the A9 pre-amp. Hodobaked
poise i3 due to AS board operalion.

;i Randon noise problem was cured by cleaning tha A9 ground

ive Action: A 1 )
connections and the iacorporation of ECH DOS4B85 - redundant wire grownd connack ioa
to the #9 pre-amp. Modulaked aoise problen wai cuved by incarporating ECH

€1173 tu the

A5 board which Tdoits the coatrnl woltage to tha AB high waltane

poser supply. T¥C Growp nuaber was chasged from 2794519-506 bn 2294819-508.

TOR - B-2352 - Log # 1123 T 5/ 033-006

Qescriptian:

Pre—Launch Yast Failure
Box Level
Anbignt Eavirsnmenk

(Bef) 3CAL204E2) MWoisy wideo, wartical Vines with Tow light Tavel.

Cause: Poor A% pre-amplifier grownd.

Covrechive Aetign: €CH CCT 1237, Heitken to add redundant grownd Vead.
POk — B3451 - Log #1150 5/H D42-504

Dpscriphivni

Acceplance Tesk Failure
Bax Laval
VYibration Enyiranment

Yertical noisa pattera presant in wideo.

Cause: Poor ground connecilon oa A9 pre-amplifier Board thru conductive washers.

v ECH 0-9584 {(Grpund wire 1nskallationd was installed in sensor

Coprective ACLic:
assembly. This ECH incorporatad in all previows vnils presently locatad at RLA,
and all new build units.

TOR - B35%18 - Lag #1104 - 1¥0 5/H 020-40&

Descriptran:

Pra—Launch Tast Failure

Box Level

Ambienl Enwironmenk

Problem repart SDH. L5100 1A

Evaluate wideo npize prublem

Coyzf: Pear yrovading for pre—amp. TVC dependes on 3 mechanical growmd cosnection,

2-2h ]
ST - L
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ILURF MOOE AMD
LAUSE :

FATLLURE EFFECT
OH EHD ITEW

EAT1OHALE FDA ACCEETANCE

functian In theé camera bo caus
loas of the -active video sig=
¥ wides information thal will

de degraded peridemance. Com-

e sync and veriical blanking

'y are useabYe and nob aFfectad.

suriangd Docode Logic.
guciand Expcubion Logic.
sliera & Timing Logic.
uriconlal Pefleciion.
ertical Dallactinn.
orus Cureent .,
enl. Wertical Alignment.
Yarh/wWhite Clipper.

amma Correctian.

periure Correclion.

kating Larrectian.

“dea Cotpot Qiriver.

wilsmalic Light Cuntrel.
witamat ¢ Gavn Concrol.

tark Current Compensation.

Wil put Yoltage Regulator Input
iultaye Pre—Reguliaier.

'rimary Gscillators

Iriver [synk 1asa)

iecundary Rectifiersd Fillers
‘chanye of voltage or Toss of
lilreringl

tigh Yollage Fower Supply.
largel Preamplifier.

ledm Correni Seyulataor,
Tathede @lanking.

thading Waveform Generalor.
T Tube

Harlzontal Align-

£1) Unable ta apen Jeas
iris.,

£2) Begradation of pic-
ture canlent.

Horst Lase. .
Loss of mission critical
video.

ok -
0e -

10K -

FALLURE HISTORY {Continued)

Corepctive drtion: ECH CCI-1237 was prepared adding redundant hard wire grouad,
This ECH mas ncarporated inta TVEC 5/N D20 and retest indicated problem resolved.
This ECN will be incorparaked into all WOE's in process.

C0I51 - Lag #2002 — TVC 5/ 0Z4-50K
ATHIS — tog #2097 - TVC 5/H 24-508

Acceptance Tast Failuwre

Hox Leval

Ambient Environment

WMiite ion spat wisable in ceater of raster. Tube conditianing procedure opeErates
in exceds of B0 Hrs. which, reduced spob size to 2025 IRE. Unit autherired to
ship bo HASAZJSC Fur further evalvatios. Tha above wnil returnsd From NASA LRef.
PR-0R ICRA003ZY with the Z20-25 TRE sput.

Uescrjgtian:

TWC tube aperated bn an pnatharized configuration er wmode such as

LCause:
13} expased

{1} €xtended exposurs to bright light {2} loss of canmra voltages,
Lo Tight withaut lens assemhly.

Corrpctive delion: SIT replaced with new tube, G1d tuba senk to RCA-iancaster
for analysis. Found 5ilicon tewget burned. Mo corcective action passible on

tobke 5/M 743886, Tube to ba labeled as aon-flight. but may be wsed Ia non-crikical
application such as fer TVL Lrainer.

C4523 = tag W2039 - Tl 044-504
Pescriptign: Evalwation Test

Hox Lovel

Amhient Envirsnmest

Output of high voltage puwer supply W with £.0' W conlral voltane, showld be
approximately 9 kv internilbent operation, slipht rap o housing will produce 9 kY.

(FTTHY
Corpectisg Action:

hpalysis of railure wnder investigation.

HfA

TDR - COGUY - Log #2042 - TUT 54N (MZ=505

Descriptisat Flight Failere STS SIF (26). Spacecratt Leve)
String like materiel on lens or I¥{ noticed 1n wideo prescalation, alse horizoaial
noise 15 presant in output wideso.
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SHEET __3fA ar 9

"AILURE FORE AND
CAUSE

FA[LURE EfFECT
Oh_END TTEH

_ RATIOMALE FOR ACCEPTAMLE —

dfunction in the Camera ke cause
s Joss of the Jckive video sig-
or wides inFortatiun that wibl
side degraded performance. Low-
11 sync and vertical planking
nals are wseable and not affected.

Coomand Oeqode loagic.
Cammand Execution iogic.
{enera a Timing logic.
Hor iconta) Deflection.
Vartical Deflection.
focus Cerrent, Horizantal Aliga-
ment. WVertiral AlignmenL.
Blach/Hhite Clipper-
Gawna Correciian,
Aporiure Correclion.
Shading Carrackion.
Videa Gutpul Driver.
Autumakic Light Contral.
Autamatic Gain Conatrul.
Dark Curveal Compeniation.
Output ¥oltage Regulator Input
valtaue Pre-Regulator.
Primary Osgillator!
Uriver [2ync lTossl
Secwdary RecliFierss Filters
(chanye af weliage or loss of
(ilteringl
High Wallage Pawer Supply-
Taryet Proamplibier.

I Hganw Current Regulaior.
Callupde Blanking.

¢ Shading Hpvetarm Geaeratar.

4 517 Tube

Ok

[1% Unable to open lens
iris.

(%) Degradatisn of pic-
fure content.

Loss af wissian crilical
vides.

FALLUAE MISTORY (Continued)

Capge: String 1ike material was found on face of SET tube and could nob ba
determined where it came Evom. Horizonta] novse could nat be duplicaked.

Correckive dckigns SHving vomaved with snall brush. This is the First reported
instasce of such contamination. Horizontal noise in vides as reparted could not
be duplicated during % days of \harnal cycling and tharmal vacuum basting. Tha
probable cause of tha vides npise was @xternal to the TWC and wnkmown ab this Liue.

2-21a
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SHEET __ W6 DOF _ tp

"FATLURE MDDE AMD

FATIURE EFFECT

EATIOHALE FOR ALCEPTAHCE

gl Function in Lhe caméra Lo caucs
Lol loss af the active video Sig-

I ar videa informatian ihat will
ovioe deqgrades performance, Lam-
site Syne and verlical blanking
grols are wsedbbe and nol affecied.

L
Comeang Decnde loygic.
Conmdng Execulion Lngic.
Camara Timing Logic.
HNorizonlal Mefleclinn.
Verticel Delleclion.
Focns Current. Haritonlal AYign-
went . Veriigal Aligomeat.
Hlack/AMite Clipper.
Ganwng Curreckion.
Aperture Coarreclion.
Shading Correction.
Video Dutput Oriver.
Aptomaric Light Contral.
Automatic Gain Conbeol.
Uark Current Compensiatian,
Gutpul Voltage Regulator.
Input Wultoge Pre-Regulator.
Primary Oacillalord
Driver Isync loys)
tecondary Rectifiersd Falters
{change ot voltage or lass of
iiltering)
High Yoltaye Power Supply.
Taryet Preaonplifier.

[ Beaw Corrent Regudator,
Callwder &lanking.

¢ Shading Havefarm Gengraksr.

4 517 Tube

oM EHD [TEH
(11 Unable to open Tens (OPCEATTOHAL EFFECTS
iris.

(21 Dagradation of plc-
fure canktent.

Yorst ase: .
Loss of mission critical
videa,

Loss af viden. Possible loss of major mission objectives due ts loss of AHS cameras
ar other required cameras.

CREW ACTIQNG

IF possible, continue RMS operations wsing aliernativa visual cues.
CREY TEATHING

Crew thould ba trained to use possible albernatives ko CCTY.
HISSI0H CINSTRAIHE

Hhare possibla, procedures showld be desigaed sa they can be accomplished Without
CCEY.



