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FAILURE MODLC AMND FATLIRE EFFECT .
_ -1 OH END TTEH EATIGHALE FOR ACCEPIAMCE.
Tris Tiwit switch fails shorted. Wiabie ta conkrel tha BES1GH FEALLHES
operang al the Jens iris.
Wl A The TVL/Lens Assambly is cosprised of 16 eleckrical subassemblies: 13 sobassemblies
Switeh Failure forsl Casei- aré RLA Aslro designed and fahricated uting standard printed—circuit baard Lype of
Lots al mission censtruciian. The remaining three assemtlies, high volrage power supply, osci1llatar,
critical videg. and stepper wotors, are vendar supplied coopenents which have been specified ang

purchased according to RCA Specificalion Conkrol Orawings (500s) prepared by engi=-
ngering and reliability assorance, Specidications per the SCO are prepared Lo
establish the design, performance, test, qualification, and scCEptance requiremenls
for a.procured piece af equipmenl.

Farts, malerials, processes, ornd design guidelines for the Shuttle CETV program are
speciFied in arcordance with REA 2295501,  This document defines 1he Prograa require=
ments for selection and caniral of EFE parts. Ta the masimum estent, ond consislent
with availabilivy, all parts have beon selected fram mililary specificatioas at Lhe
JAN level, as 3 minimun.  In agditson ta the avarall s&lactign Criteria, a subset of
generzl purposé preferred parts has veen defined by ilns docomenl and the LA Govern-
menl Sysiens Division Standard Parts List. In Lhe case of Lhe CHOS and [0L lamily of
micracirceils, devices are scresncd amd tesied Lo ihe MIL—STD-BA30 equjwalent and
procurtd under the desipnalions of f1-REL/TH) ann SKE 5405 | ram REA—SSA aml Texas
lusitumeits Corp, reapectively. Farts not included in Lhe abgwe ooCmwnls Rave beon
vied in Lhe deiign anly atler a nonstandard item approval Form (HSJAF) has besn pre—
féred, solmitied to Reliability Asserance Engincering {RAE) and approved for wse in
the specidic applicationis] defived in the WSIAF by Nata-35C.

Horjt-Case Cireuil Analyses have been performed and gocumenied far adl cirenit
designs Lo deaonsdrate thal sufficienl aperating margins exist dor all operating
condilions. The analysis wat worst case-in that Lhe valve for each of Lhe wvariabls
parangters wal set ta bimits that will driva Lhe output ta 4 macimum {ar mipieun).

A component application revier and analysis was conducied Lo werity Lhat the applied
SLress an BaCh piece parl by Lthe Lewperalure enlremas idantified with cnvirpnmeatal
gqualitacation tesling does pot exceed Lhe steess derating walues soenlified in HOA
Feal L1

In addillon, an objeclive pxaminabion of Lhe design was parforned theaugh o PR and
COR 1o weridy Lhal the TWC/biens assenhly mel specilication s contractusl require-
R LS.
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CRITICAL TNEMS (15T
SHEET 2 _. O0F __ g

T FAILURE WOOE AND
(a3t

FALLUKE EFFECT
ON €40 [VEN .

——

BATIONALE FOR ACCEPTAHCE

Iris Yimil swich rails sharted,

HLA

Switih Failure

thialbde {0 caniral the
opeing of Ehe Tens dris.

Hural Cysg: _
Loss of mitsion cridecal
Cangrd vided.

DESIGH FEATURES {Continued}

T ganeral arrangesesl af the leas azsenbly is Lo provide an integraled howsiag,
WHot. dnd (ircult board package which can sccommnsdate varives commurcially available
lenses. Emphasis is placed an accesaibility of the Jens, its drive conponents, and
Vimit stops. Campoaents within €ne lens ascemnly have been wndularized, serving tuoth
the HLA, LA, and WLA assemblies.

The leas housing skrocture is a one-piece chsting designed Lo minimize mechining and
provide 4 rugued dimensionally stable msuating far the aprical cumponents, C(ha khouting
is in the furm of a right angle. The werticel member interfaces with the front sorisce
al the camerd and Lhe horizontal menber suppurts the prive wolors on the vppar surface
with the lens Function circuit baards en 2 cavity op the underside.

Lens Funrtian Prive Train
The iris, zoom, ond lecus drives are identical in concepl; the oaly diklesence is the

lawer year ralio 10 Lhe yris Lrain Lo provide the 2 fB-second end-to-gnd travel capa—
bility necossary for the AL opecation.

The tabkle (an pewt poger shows dhe drive krain paromeiers with averall fturque margins
for che tnree lens functians.

_The molarfgear heags are mounted pn the lans housing rather £han an the lens, Lo paremit

Lhi desired leas inlerchangesbilaty for the ShotUle mossioa wilh min b impdri on Lhe
artval langes.’ .

Various Lypes of motars were considered for this applicabion, Lrading off 5124, powar,
weiyht . conbrel-crrcudt compleaidy, cornand capabitity, amd qualvdicatran statws. The
brushless and stepper-npior bypes 191 the packdye and pader rcedqui reaenls, the laltas
beiny preferred because aof its simplicity, reliability, and spare-qualified staius.
Fhe selecled stepper malor {a size-fl, Almico-Y% pale-piecw, PErmdient—mdygnet stepperl
is waled wilh a spur Leain gearheas.  Both wails are manufactured by Munaca Hator Co.
A db-diametral gpilch (38-DP) $por gear on Lhe gearhead ontput shatl mecheg diractly
=ith Lhe years which are a parl ot the zoow, tocus, and irys vinyg femLbions an the
lens qear,
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FATLURE HODE AND FALLUAE EFFECT o . '
[ANSF 04 M0 [IEH R EATIOQHALE FOR ACCEPTANCE
Iris lwnit switch fails skoried, Yiabla 1o conlrot the QESIGH FEAIIMES 1Conlinued)
opaning of the lens iris. .
[al I LENS ORIVE PRATH PARAHETERS
Switch Failure Worst Case:
loss of mission i
critical viden. lme fnd-| lopuat Lass Nek
Urive| Componaat | Travel to—Fad |Terque JRatt1o Ho fEFliciency|Torque |Torgue
. (degrees) | {seconds] | ioaz-in) o Testh (x) {oz=in)|({pz=in)
Holoy - - - - 0.27
Learhead B.27 Mz 2o 1.7 6.4
Toom 1RO E.b
Lgarhead
Duiput Gear 18.4 50 % 2.2 | sz.0
9& .
Lens Gear 1560 0.0
larque Hargin
.20
Mutur - - - - 0271
Gaarhowl 6.2? 48: an 2.6 10.3
Focus o 7.9
= |Godrhead
Jutput bLzar m.3 S0 l.3 | 30.0
Yb
Lens Guar 156 1.0
lorque mMaryin
Holar - - - - .27
Guarleant 0.27 44:1 an 2.6 10.3
Iras s 2.8
G a £ b ad
Oulpuk Gear 14.3 an 1.3 | .9
U
Lens Gear 154 2.0
Turque Hargin
I S .- I I I
W1k A1 BT AV
i o
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SHUTTLE £CIv
CHITIEAL ITEHS LIST

FAILURE MADE AHD
CAUSE

FALLURE EFFECT
O RO I TEH

RATIOMALE FOR ACLEPTAWCE

Trit Jimit swilch fails shorted.

WA
Switch Failure

LI

bable e coulra] the

opening &f the lent fris.

Worsl Lase:
Loss of nission
Lrilical vides.

SCCERIANCE NEST

The CCIY cystems' HLA s subjected direck]y, wilhout vibrakion isclaters which mighl
be witd in Lheir aormal installatiun, Lu Uee fublowing testing:

* Wibralipn: 20-8DH:: 1 dBrﬂil—ri:e from &.01 GZeHe
BO-350 Ha: 0.04 G=/Hr
350~790 He: =3 wB/1) Ocl-5lope

Test Duralion: 1 Hinule pear Axic
Test Level: b.l Grms

* ftheermakt Vacgun: In 2 pressure of 1®1p-2 Turr. the tenperature shall be as
folTamws:

1e5? Fro Time to stablize equipment plus 1 hour
£9° Fi Time tu sdabVize equipment plus 1 hour
29 Fr Tvwe to seablize equipment plut | hour

The WLA may nil have been subjecled o Lhe warowm condsian.

lor Acceplance Moot Flow, See Tabla 1 located at the Jront of thes book.

OUERATTINAL JESTS

In arder Lo verily that CCTV componeads are wpewaijonal, a Lest must verify the
dgatih af oll the command related components frum Lhe PHS (49A1) paael swilch,
Lhrough the #CU, Lhrowyh Lhe sync Tines to the Camerd/PIU, Lo the Camera/PTU command
discuder.  Bhe kasl wust abso verily Lhe camara's abiliky Lo pruduce video, the VSlU's
ability lo voute video, and the monilor's sbility 16 display video. A similar test
wiuld be perforngd Lo verily the HIN comnand palh. '

Pre-Lavnch en Orbilier [estfIn-[1ighl Tosd

Power (CIW System.

Wis bhe PHS panel, select 2 aonitur os desbination and the caners ander

Lest as sOouUrce.

dend "lamera Power On* comeand Jrom PHS pancl .

Select "Eaterno] Symac" on mmnitor.

. Dbserve wides displayed oo monitor. Nole dhat &f videa on menilor is
synchronkred {5, 6., slable rasierl than this ndicate. that Lhe comera
i receiving cpnpasile sync from the RCU and Lhal the comers 1s pruduciay
synchrdanized video. !

&. Send Pan, Tilt, §ocus, Zaam, ALE, AND Guima comnands angd wisually {eithar

wig {he mimdlor or direct observabionl verily wperalian.

FooSelect gumnlink as desbinatinn and [anmerd unger Lésl as squrce,

. oseree vilen rpoted Lo dwwindonk.

"o Send Mlamerd Power O F" cormgnd vie PGS paned .

A Hepeal Steps 4 throoyh YV e epl vi4ul CiseMands w1 B HOB ¢ onanadn path,

Vb pruses thal Lee [0 1Y b pecat s oo f g

[T TR -
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tAZLDEE BOOE AND
CALLSE

FALLURE EFFECT
0 EHD (TEHW

RATIOMALE FH ACCEPTAWCE

Iris Vimik switch Fai¥s showres.

HLA
Switch Farlure

TN

Wable 13 conlral the

spening at tha lent iriy.

Worsh Cage:
Loss of wmission
eritical vidaeo.

DAYTHSFECT [DN

: = The TWCALA EEE Parts aad hardwara items ara procured fenm
approved vendors and suppliers. which meet the requiremenis sev forth in tha CCTV
contract and Quality Plan Hark Stalewead (M5-2593126). Resident OLAY gerseanel
réview a1l pracurgment documenils ko astablish the need For GSI un selected parts
(PAL 5177}

Incamiva Enspection and Skorage - [nconiag Quality inspections are made on all
received materials and parts. BesuVits are recerded by lot and relained in file by
draning ad control numbers far future raference and Eraceapilyiy, AVl EEE parts
4re subjectad Lo iacaming acceptance bests as called far in PAIL gii - lncoming
Inspection fest [nstroctions. [ncomimg Flight parts are furthar processed in
acturgance wilh HCA 1B46EHA - Precomditroning and Acceptance Reyuiremeais lor
Electranic Parts, wilh the auception thal DFA ana FIND tesding is mst performed.
Hezhanical items aré iaspecled per PRL )16 - locaming lazpeciion lostructions far
wmechanical frems, PAL 105 - Tncaming Quality Conbral Doypection lnstrection, and
PAR 412 - Procedure Tor Processing Dncoming or Purchased Parts Desigoaled for
Flight ilse. Accepred items are veliverad bo Material Cunbwalicd Stores and
retained uader sqeciii.ui conditions wntil dabrication is required. Moa-confurming
marerials are held for Material Review Board (HRH) dispusicion.  (PAL 407,

fAL 19 531g.

Board Assombly & Test - Prier ko the start ol WLA board assenbly, abl items ars werifigd
td be carrect by stoCk room personnel, as the sless gra accomwialea to fore a kit, Fhe
items are vecified again by the operator wha aysembles the hit by checking against ihe
das-built-parts-Tist {ABPLY. OCAS Mandatery Enspection Paints are dosiynated Far all
prioled circuil, wire wrag and welded wicre boards, plos harness connectors for solder-
ing wirtng, <rimging, salder splices amd qual ity workmanchip priar ta roation of the
coapoicnt tide of boards and sleeving af harnesses. Specilic instructions are gives in
a4senbly drawing notes and applicabiée documents cal led oul im the Fakrication praceduvrg
and recerd (FPR-ZITOHA| ard Pases List PL 2I0088.  [hesa include wire comnection Yist
301345, Hotes — wide onyle zoom 1eas assy 2303191, Process Slamdard - banding stabing,
patting, encapsulabing Z200HTY, Specificubivn — Urethane protective coaving £280877 snd
workmanship Spec 030005,

IVE Asgendily ond Jesl — An open bow best is perforwed per TP-11-3754819. aud an Accepl-
ance Test per TA-AT-2HM481Y, inclvding vibration ang thermal vacuen,  largues are
specilied sng witnessed, traceabilidy nonbers are recosden aod calibrates taoks arg
checked griur 4a wse. RACA Qualily and DCAS jospections are ped Tarmed L the completion
al spedcilied tPH gpecations i accordence with PAT 20d, Pal P04, PAL 206 and PAL Z17.
DLAS parsonne] wileess TV button-up and crilical tarquing.

a7z ey o vy :
i r "
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FAILIME HOOE AKD FAILURE EFFECT
o — . LAUSE AATIONALE FOE Gl CFFTANCE

frii TimiL awitch Faila sharted.

SwiLch Failure

1.
Unable ta coatrgl the
apening af Lhe lens iris.

burst Cuse:
Lote af mission
cribical videe.

DASTHSPECT 104 {Coatinued)

WA A:seably and Test - As spen bow Lest i3 perfovied per TP-1T-2307088, ACLeplance
lesL ger TP-AT-23070BA. Torques ara speciFied and wilngssod, trateability dumbers arp
recorded and calibrated tawly are cheched privr to use. RLCA Qualily and DCAS inspec-
tiant are perfarmed ab ihe completion of speciiied FPR oparations in accordance with
PAL 2D4, PAL M5, PAL 217 and PAL 402, DCAS persoanel witnesy WLA bution-up and
critical tarquing,

d5endly gnd Test = AFteér = IVE and a HLA have bapa lesicd individually,
thay are mated and a tinal acceptanca tesi is performed per [P-AT-2294819, ingluding
wibration and thermdl viacuun environaneats. RCA and DCAS parswanel moailor these
teils and revien Lha acreptunce test datafresulls. Thine personael alsa inspect
dafrer all repair, remark and retest. .

Preparalion for Shipmeal - The iVC and WLA are separaied prior Lo shipoenl after
fabrication and testing b3 complete. Each i3 packayed sccording to CETV Letter 8001
ond Z2AD7I6, Frocess sbandard (or Pachawing snd MWandling quidelines. AVE related
Ogcument gkion including assenbly drawings, Pares LisL, A8P1, [Test Data, etc.. i%
gatherad dnd heldd in 2 documeatation falder assigaod specifically ko each asseubly
Thit falder is retained Fur reference. An EIDF §s grepaced for each assy in
sipdrdance with the requirempats ab WS=2593376. ACH QU and DCAS parionnel witness
craliny, packaging. paching ang wmacking, and revies the EJDF far compleieness and
dCEuracy . .
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CRITECALINY 2id SIEFE P OF il
FALLURE HAME AN FA[IUEE EFFFECT
i CAuSE {n 60 1TEH RATIOWALE TOR ACCEPTANCE
Irig Tiwmit zwskch Fails shorted. Unahle to control Lhe FATLURE H1ZTORY
ppening of 1he lens irvs,
Wl a HOME .
Serbeh Naijure Morat Lase:
Luss of mission
crilical widea.
[P
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THEA HO. 4.3.6.4 SHIATLE CCEV NG NG, Se24d19-506. 508
: CRETICAL [TEMS LIST - —
CRLTICALETY 2ft SHEET __ A aF g
FALLURE WIDE AHD FATLURE EFFECT
.- _LAUSE O4 EHD_[FEH : FATIONALE FOR ACLEPTAMEE
Iris limil zwidch M3ils shorted. Unable Lo contrul the OPERALLOHSL EFFECTS
opaning ol Lha lens ipis,
gﬁ“h failure b kg Cases loss of video. Possible Foss of major missioa ohjeclives if RMS elbow is required,
tois of wission CREY ACTIONS
. critical vides.
If possible, continue RMS aperaticas using alternative vigual tues,
CREW IRAIMING '
Crew should be Lrained 10 use peisible alternatives to CCIV.
HLE3[0N CDHETRAINT

::IEH-E possible, procedures shaulid be gesigned 5o they can be acconplished withoul

It 5 dH 3-234 e P e



