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FALLUKME EFFECT
OH END LN

EATEOHALE FOA ACCEFTANCE

tass of Teds Tunction JMechanicall).
loss of Foon Lpnclion {Mechanicall.

ioss of Focos Function IMechdmical).

N ¥:)

= Mulpr Farlure

- Gedr Train Failive
~ Lens Tailure

sk

Tnabilily ta control
{uLus, zoom, or iris.

Hural Ceses ]
Loss of mission critical
videu.

DESIGH TEATURLS

Ihe 1WCAlens Assenbly is comprised of 16 elegtrical subasscmllies; 11 subassenblies
are KCA Astro desigred and tabrifaled using standard primted-circuit board bypa of
cumsiruction. The remsining theee assaablies, high voltage power sopply, wscillator,
ind sLegper motsys, are vendor supplied companents which have been specidied and
purthased according 40 ACA Specificabian Cantrol Dramings (508:) prepared by engi-
neering and reliabilily atsuronce, Specificalions per kthe SCO ire prepares to
eslablish Lhe design, performance, test, qualitication, ond scceptance requiresents
for a procured piece of eguapnent,

Parts, materials, processés. and design goldelines bar the Sholtile D0FY pragram are
specilicd in accardance with ACA 22495500, lhis docwment dedvnes the program PRI rE—
ments 1or selection and cgnlrol pf EEE parts. 14 Lhe maximom extenl, and coosistenk
milh availabilivy, all parts have been selected lrom mibitary Specificalivns ot [he
JAW level, as a mimmwm. Do gddhtson ia bhe overadl sebection criteria, 4 subset of
general purpose preferred parts bas been defioed by Lhis document and the RLA Govern—
menl fystens Qivision Standard Parts List. o Lhe case ol the CMIS amd 1TL tamiby of
MICrRCFCuIls, devites are screened and wesied lo Lhe HLL-STO-BE30 equivalent ang
procured umder Lhe designalions of HI-RELAMHD and SHC S4L5 from RCA-550 and Tesas
[nstruments Carp, respectively. Parts nol included in ithe above decuwieals have heen
wigd in the desion only afler a aonstandard slem approvad forn (HSIATY has Been pre—
pared, subuitled Lo RBeliabilivy Assurance Engincering (RAE) and approved Tur use i
the specilic application(s] debined in the NS1&F by HASA-ISC.

Harst-Case Circwil Analyses have been perfganed and documenled dar a1l circuib
deiigny Lo demensirate that sultbicient sperabing marging exist tor all oRerat iny
condiligns, Jhe onalysis was worst case-in Lhab iha value For aach of the variabla
parameders was 54 e liodis Lhal will grive the oulput Lo a maxomm (or winimwa} .

A campunent application revivw amd anelysis was conducted Lo verdly fhat vae appl ied
stress an edch piece parl by Lhe Lemperature extremes rdealilied wilh anvironmental
quebrlicalian testing does nol axceen the stress derating valugs sdendified in RCA

2295403,

[n aodilion, an objactive examination of the fesign was perfarmed thropgh a PDR and
CIR Lo vervfy that Lhe IWESLens assembly mel specibication ang conbractual reyguire-
| 11271 ] -
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SHUTTLE CLTW
CRITICAL JTEAS LL3T

FAILLHE MUDE AHD
CAUSE

loss of Lris buncivan (Mechanicaty.
lss of fonm bwncivon [Hachanical).
ipss of hoLus Fonction [(Mechanicall).

LLA

- Helor Farlare
- Gear Trdin Failure
- Lens [ailuera

FaTLURE EFFECT
- .08 EHD L1EH

w— EATIOYALE FOR ACCEPIRNCE o

Inahilily 16 conkral
lacui, ‘oo, ar iris.

Lots ol wissdéon crilieal
widen.

DESIGN FEATURES [Conlinued)

Jhe general arrangenent &f the lens assembly is ko provide an integrated hous i g,

wmalor, and rircuit boaro pachage which tan accommocacte various Ceamercially avallakle
Jenses. Enphasis is placed uwn accessibility of the lens, its drive components, and
Tioit stops. Componenls within the Teas ossemdly have been nudularszed, sereiag bulh
thie HLA, CLA, and WLA assemblies,

The Jais housing struciure is 2 oac-piete casting designed ta wminimize nuchining and
provide a rogued dinensionally skabie nnuntin? far the optical compenents. The hoapsing
is in Lhe Yorm of a righl angle. The vertital member vnrertaces with the frant sartace
at the canerd and the horizondal meabEr sopporls the driva motars on Lhe upper surfdca
wilh Lhe lens fumclivg circoid boards in a cavity on the underside.

Lens fupilion Drive [rajn

Thi wris. coom, ard Tacus drives are idenlical in coacept; Lhe only difference is Llie
lower gear ratia in the irfs train to provide the 2. 0-second end—ta—snd travel Capi=
bilily necessary lar Lhe ALY oporalion.

The Labla fen next poge) shews dhe drive Lrain paranelers with gversll Lergue narging
for Lhe Lhree Tens Tunclions.

The watorfyear heads are mounled o0 Liw Jens houting rather than on The lens, Lo permit
the desired lens ipterchanpeability For the Shuttle mission with minisum impack on Lthe
allual Tenses,

Various wypes ol nators were considered Fer Lhis applicatinm, trading afl <ize, power,
werght, conbrol-cariuil cumpleaity, comnand cagabilily, and qualifriation status. Fle
brushiless omdt slepper-nolor Eypes fit che pachage aml poder roguirenenis, Lhe latler
beny greFerreﬂ Lecause af ity simplicily, redialdilrly, ond space-gualified status.
The selecied stepper malar {4 siee-H, AIn1ce—Y pole-piece, parmanenl—negoel stopperh
in maled wilh & spur train yearbwad. both wnils are ganulaclured by Hunoro Holor Cu.,
A db-dyometrol-pitch (36-DF| spor pear on the gearhead ootputl shalt neshes directily
willi Lhe gears which are 4 parl of Lhe suom, rocua, and sris ring funclions on the
TEms gear,
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- el ¥ IYLATLs __
tmea o, 42,62 SHUTTLE CCTY DWh MO. _ 720A310_5DE. S0B;
- CRIFICAL ITEMS LIST 22 %al7 1503 _
[HITICALITY _ 242 SHLET 3 oF 1) __
FATLURE MONE AHD FATIIRE EIFECT -
ISR ¥} ) .. IH FHE 11EM . RAVIOHGIE FOR ALCEPTAMCE .o
Lins af [evs Funcivon THzchanicall. [wabiTity Lo conlral PESIGH FEATURES fContinued) .
Loss of Foom Functyon [Hechanicall. focus, zamm, or iris.
Lieis gl Focus Fumclian (hHechanicall. LEMS DRIVE TRALH PaRAMEIERS
bpesl Cdag: _
CLA Loss al midsion critical
- Hotar Failure videa. Tine End=] Inpui Loss Hel
= Geur Train Forlurs Orive| Comporent | Praval to-End |Jorgue |Ratio Ho JE4ficiency|lorque |Torgue
- lens Failore {degreci|) |[{seconds )} |toz=ind |or Teeth (%} {oz—in)|loz-in}
Holor - - - - 0.27
Gearhead 0.2 7a:1 B 1.7 4 .4
' Za o 150 .6
bearhead .
Outpul Gear 1B8.4 5l 2.1 5¢.0
G4
Lans Gear 2] 1.0
Tavrque Hargin
5.2:1;
Matar - - - - 0.27
Gearhead a.2? 48: 1 a0 2.b | ¥0.3
Facus 2bs T.5
Gedrnead
Oulput Gear 19.1 50 1.3 | 3.0
6
Leas Lear 15 . g
lorgque Margin
1:1
Hotar - - - - 0.2
earhaad .2 .| B0 2.6 4 10.3
Iris 105 2.0
Gearhaad
Jutpul Grar 14.3 50 1.4 ]| 100
H
1ens Gear 156 b0
Targue Maryin
6:1
- b S I I R |
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CRITICAL ITEWS LEST 94871 -503
CRITLLALTLY Fr SHEEd L | LF | I
TAILURLD HOOLE AHD FATLURE EFFECT
LAUSE OH Lill TIEH ~BATJOHALE FOR ACCEPTANCE
Loss of Lris bunction {Hechamicall. lnabiTlitly bo conkrgl Haerow Angle foon Lens ASsenhly
loss of Zoom Function {Hechanicall. Futus, zpom, or Iris. -
Ltoss of tocus Function {Mechanical). The Tens wtilired in the HLA and CLA 13 & 16 o ta 108 @n Canan warifocal (200m) 1éns
Yorst Case: with & miniaum f—stop & 1.6 wo T-120 and o §ully closed pasitian. Hy design the
CLA Loss of mission gritical lens selected afled nuch evalualion way & high qudlily commereially availablle wnil
- Horor Failure videq. procured Lo 3 Shuttle CLTW specidication
= Lear Train lallure
— lens Failure The vewrdor ilén is specifred to wnchode anly materials and Tobricants which meel

the RCA and 513 approved Jisls: and Tinal cleaning, assembiy, and lubricatann is
completad ia the USA plant ownder RCA Fielo gquality coatrals.

Ihe lens has been exposed Lo developmenlal testing and gualificativn tesling a5
reguired for Lhe 3% cable ond cargo bay eavironments.

ih1s assembly hay been vsed an 11 515 developmenial amd eperal ione! misvions.

QUALTH ICANION TESI

fur Qualification Test Flew, see lable £ lacated at the tranl al Lhis book.
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CUTEATLINE HOUE AND
o CALSE

FallURE EFFECT
IH EH EY1EM

RATVOMALE FOH ACCEPIARCE

Loss of 1eis Junctian (Mechanicall,
luny of fopm buaction (Hechanmycall.

Luss of fogcus Funcbion [Hechanical)-

ela

- Hoior Failure

— Gear Train Failure
= Léns Failure

Lo g
PRt N

Inatility to contenl
foCus, IDOM, ar 1ris.

Mar:l fase:
Lass af mission critical
vipen.

i-11/

ACLEETamCE IEST

Ihe LCIV sysiems® TVCSCLA bs subjecled directly, without vibration isolators which
might be uszed in their normal installatioa, o the Following testing:

* Vibration; 20-B8he; 3 iHHﬂEl—riie Fram §.01 &2 Ak
BB-350 e : 0. 81 G*/Hz
I50-95] Haz: -3 dBA10 Del-slope
lest Duration: 1 Hindbé per AkIS
lTeat Leveld: &1 Grms

* lhermal Vacouwn; la & presswre of (11875 Tare, the tevperatore shall be as
fallkows:

125% 1: lime Lo slablite squipment plos | hour
25* F: Time 1o slablize equipaent plus | hour
125" 1: Tumw Lo slaklize equipnent plus | howr

Ihe TVCACLA may aol have begn spbjecled Lo twe vacuum condition,

lor Acceptance Test TMow, see lable ¥ localed a0 whe lraal of Lhas bngk,

MEERATIOHAL TEST

ln prdér bo werity that CCTY components are operational, a Leit must werily tha
healih of a1l the canwsand relaled compgngnks brom the PHS LA7ATI panel switch,
through Lhe RACU, Lhrowgh Lhe syec lines bo (he Camera/PP4, ta Lhe Canera/FIU command
decoder. lhe teslt most alsp wveridy Lhe ramera‘s abilidy to prodoce wideg, bthe ViU's
ohilily Lo route videa, and Lhe wenilnr's abilily o display videa. & similar test
wiwld be performed Lo veridy the HUIM coumnmand path.

Prozluunch on Drbiler Yespflo-Flighl_Test

1. Pawer CCTY Syshem.

¥id thée PHY pdnel, salacl a moaitor av destiddlion and 1he comera under

lest uy suwrie,

Send “Comerd Fower (0™ commard frwo PHS panel.

Select “'Calernal Spac¥ oo menilor,

Meverve widen Ursplayed an gwnitar.  Wave Lhal 31 video on monitor i%

synchronized [1.e., sloble railer) then this indicates thol the Laners

is receivwing composite sync trom the KOU and Lhat 4ne comera iy producing

synrhranted videw.

G Seod Pan, TilL, Fucus, foom, OPR, AND Goonsd cuommands and eiswally {£ither
¥ia Lhe muavlor or dirccet obuervalion)] wervty operalion.

. Selech downtink as deslina_ipn and camerd under Lesl 4s snurce.

b, Ohserve vudea ruuled To down] ok

oo depll CLamerd fowec BT gnunang wra MBS panclh.

M. kepeal Steps 5 Wicauyl 4 cxiepl chaue commands via L I rowend pal i,
e grrowes Bt Lo CTTN uiguiosid Uy gt o8 nokiia ]

Tl
'
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4.2.6.2 UNIT  _TL Qb
FHEA ND. 488 SHUETLE CCIV DWG HD. 2298 19-E0h, S0/
CRITLCAL 1TEME LES) - L¢94Bd]-R03
CRITICALIIY _ gf SHEET & . OF 11
TATLUKE WUDE ARD FAILURE EFFECT
{ALSE Ot EHG TTEH - I RATIOHALE FON ACTEPTANCE —
loss ol Iris Fonclign {Mechanical), | Inability ta cuntruld 078 [HIFECTLOH
Loty ol 2Zoem Fuoclien (Medhanicall. focus, zoim, ar iris.
Lvss pf Fugus Function [Mechanical ). Frocuroenl. Control = The TWCASOLA EEE Parks and Bordwdre iktems ary procured from
Hocss Casg: opproved vendors and suppliers wha viral Lhe requicremeats setl lorth in Lhe {CTV
(L& i Loss af aissian crilical cainleact and Quaiily Plan Work SLalément (H5-25%931761. HKesidenk DCAS personael
- MuLler Failure widen. review a1 procoremcnt doconents 4o establish 1he need for G5 an sebectad pares
= Gear Train Failura {rAl 317,

- Lens badlore
Lcomiag Inspection and Jiorage = [ncoming Quality inspections aré madé an all
recerved aaterials and pares.  Besolbs are recorded by lot and relavned in dile by
drawing and control nuabers For Futore reference ond Lraceabilvly. A1l EEE parts
arg zubjected to dncoming acceptance iests as ealleo For in PAL 315 - Incoming
Foapection Test Instreclions. Encaming (1ighl parls are furlher processed in
doiurdance wilh BLA 1BAGEBA — Precanditisning aud Acreplance Bequireneats lor
Electromic Forus, with Lhe exceplion that DFA and FINUD 1esiing ic nai pertormed.
Mechanical ibtems are inspected per PAl 116 - [ucoming laspeciion Instrocbions for
aed g cal items, PAL 305 « Incoming Quality Conirel laspection Enslruction. and

FAL 612 - Prpcedure for Processiag Incaming er Purchased Paris Designated Toe Thighd
Use., Accepled items are delivered to Malerial Condralled Stares and relained wnder
speitied tondiLlions unlil fabricalion is requirad. Haon—gonforming materials are
ticld tur Holerial Meview Boars (HRB] disposibiva. §PFAL-307. PAl IQC-531.)

bgpurd Astembly & JEst — Prior 10 the start of Lih bpard asseably, a3l ilens are
werilied th be correct by skock rows peripanel, as the ftems are accvmulaled (g
Torw & Bt The ilews are verified again by the sperolor who assenbiles Lhe kil oy
cheching against the as—buili-parls-list {ABPL). DCAS Handatory InspecLion Polais
dre pelignated Tor ab) priated circeit, wire wrap aod welded wire coards, pius
laeness confeclons Ter soldering wiring crimping, solder splices and qualily
mathmanshp grios Lo coating ol the couponanl side ol beards and sieeving of
Jdvin-24 88 -

LLA Paards,

Specific wnstructions are given in ascembly drawing woies and applicable docowents

talled aul in the labricalion procedure wnd recard (FPK-2s0 088} and Parls List

PL Z30MEA.  These varlude wiee conmnection Tisy 2295502, Hotes - wide anyle zoom

Teay assy 2403191, Prucess Standard - bonding staking, poliwng. encapsulating

;z&ﬂg?g. Specidication - ralhane pratective coaling 220B5?) and Horbnanship Spec
Halli% .

1k q 138
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IMIT 1% C /LA

SIAFIFLE CCIy WG WO, _ ASadBia-50h. 5085
CRITICAL [TEHS LIST _ 220aB21-c03
SHEE] 1. OF I

FallURE BOOE AkD

CAUSE

FAILLURE EFFELT
OH END ITEH

RATIDMALE FOR ACCE E JANLE

L&

- Matar failure

Loss &l Iris Funftion (Haeckanicall.
less of foom tunctipn [Hechanical ).
Loss of Focws Funclion (Mechanicall.

- Gedr Traio Failure

- Lens Failure

Inability Lo comtral
focus, 7omm, or iris.

horal Case:
Lozs of missian criticak
widea.

Q78 IHSPECTION (Lontinued)

Ll ﬁs::mhl§ and 1est - An ppen bux test is perferoed per TP-]T-2204621, Acceptance Test
per TP-AT-2294821. Torques are specified and witnessed, travedbilily nembers arge recorded
aml cwlibrated fools ore (heoked priaor Lo use. RCA Quality and DCAS inspectians are
perforned at the conplebion of specsified FPR daparations in accardance wilh PAL 204,
PAL-Z0%, PAL-ETT and PAT—02. DCAS persemae] wilngss WLA bultpn—up snd critical

Carquing.

Y0014 ~ Afder & TWOACLA have boen tested individualby, they are mated and

o Tinal acceptance tesl 1y perlormed per TR=-AT-2249819, including wibratisn and
Lhermal wacuun envirenmeats. BCA and DCAS persosned momitar Lhese Lests and vevidw
the acLeplance tesl solafresulis.  fhese persoanel alyo dospect alker all regair,
vewark and retesi,

Freperphion or Shipmeat - The TVC and C4A aré separaled prior ta shipment afier
Vabsicalion and testing ¢y conphbele, Each is pacheged accurding to (O veiber 5011
and ¢fR0ML, Frocess standard 1ar Packaging and Handling quidelines. Al rebated
dvrwentalion iﬂL1uding leEuﬁip drawingi, Parls Lest, ABPL, Faul Dala, elc., is
gelbered amnd held is 2 decomentation fobder assipned specsfically tu each assonbly.
Thiy Jelder s retained far relecence,  An EIDP is prepared Tor gach asseabldy in
arihrilanie wilh the reqoorements of WS-0S93176,  RLA QU aid DCAS parionnel wibness
vedbong, packagunyg, packing, and marking, dod reviewm Lhe E[DF (or cwepleteness and
ALLUMaL Y - N

4 17349
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CRITICALITY 252

] UNIT  _ IWC/)A
SHUTTLE LY Onds WO, 2204000504, SO87
CRETICAL [TEMS LIST Rl | T TS S
SHEET __ g 0r 10

FTAILLRE MOOE At
CAausE

FATLURE ETFECT
Dt EnD TTEH

kATLONALE EOR ACLCERTANCE

tors ol Iris Funclian [Hechanical).
twis ol Zpom Funciion {Mechanicall.

tess ol Focws Fonction (Mechanigal ).

LA

- HMoLor Failure

- Gear Teain Farlure
- lems Tdilure

U.* vl

Inabkility to control
MOCus, fdum, ur wris,

lass of mission critical
viden.

fALLURE 1] STORY
10R VFELD Log M0221 CLk SPHUDZ-S01

Fesceipfipa: Acceplaaces Test Faidure, Oos bewel Anbient Enwironment. Focus drive
appedr (o be inlerAaitlent at & parlicular paint 'n travel of the lens barrel.

Cagie: Llud Lorgue on StEppEr mabar.

Carrechive Actipn:  Lnstall #rota matar 5%/8 D&, The meler which was removed can be
usad For the zoom or iris tunctions §if it will pass the targee test; it mol, reluorn to
vendor . lorque Lest per COTW-B-316.  Early Hotory had problems due 16 10proper
maygnebization.

TOR Y9296 Loy 20718 CLA S/N FO0A-502

Bezcription: Flight Failore Sparccraft bevel. Focus hesitates ab bolh ends of
Lravel. )

Couze:  Tension spring al old design, 20 leaves.

Cprrgctive Apfaon: ECH COT IDIO-C?7E2 changed 20 leaves bo 15, Kework assombly
with new spriag.

4140 S
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REVISED 11-34-8b

FEA wD, | A282

CRITICALITY _ Z2/2

LHIT TYCATLA -
SHUITTLE [CTw WG HO. 20948 19-506, 508/
921 -

CRETLCAL ITEWS LI1ST ——
SHEET _ 9  OF _ 1

FATLURE MODE AHD
{aust .

FAILURE EFFECT
O END JTEM

RALIDMALE FOR ALCEPTANCE

boss of Teis Tonclion (Hechanicall.
toes of Zonm Funclion (Hechaaicall.
logs of focus Fanclian (Mechaoical}.

{Lh

- Hotar Failurse
-~ Lear Trawn Tajlyre
= Lens Failure

Ingbility to canlral
fFofus, zaom, or iris.

B
Loas of missive gritical
video.

[AILURE HISIORY (Cantinued)
Tok CATIE Log #2075 CLA /M lﬂl]l-ﬁﬂ:'l.

ugiggipljnng Field Test Failure, Box Level, Ambienl Enviranment. Leas dpes not
fatus pver its cooplete range, HASA problem report PYE-038552.

Cause: lens sent ta vendor for analysis for poor zoom.

Corrsclive Acting: Lens disassembléd-recleaned. 4 pew raller on zoom Lo pemmit a
nare slable zoom aclion,

10R HZ6L5 Log #IS1 CLA 57N FODI-507

Destriplipn: #rceptance lesl Farlure, Box Level, amhient Enwironment. Leas focus
matar sLalle when Lraveling frem foeus far ta Fucus near,

(auge: High Lurgue in Jens assembly; law Loryue in focus wotar drive ansembiy,

Fnr_r:ﬂj.irur.l.ugng Facesi moluer assembly turque increased. ECH ACCTVE13 CPFBI2SS
rssved Tor specification change Far néw Larque renuiremenls.

L LU
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FHEA M) 4242

CRITICALITY efd

FATLURE HODE AMD
CasE
Lass af [ris Fuscion IHEthdﬂ1{Jl|
Laxs af loam Fuaction [Hechanicall,

lLoss of Focus Funclian (Hechanicall.

{la

- Holor failure

- Gear Train Failure
- Lens Tailuwre

(I Y

TN IVEACLA

SILTTLE ECTv Dwli HO. E2%1819-500, S04F
CRIFICAL ITEHS L15T L 2pdad2l-E0y 00

SAEET ] W 1

FATLURE FFFECT
OH_EdD 1TEM

BATINMALE E06 ACCEFTANCE -

LuabiTity 1o conirol

Fcus, zopm, or iris.

Worst Casg:
toss of mwission eritical
viden.

JALLUEE HYSTOEY  (Conkinued)
MR WO8I14 tog #0437 CLA S/H FOOL-502

u:;;LLELinn: Arceptance Test Failure, Box level, Yibration Epviromegat. CLA Tens
assambly glement loasened inlernally when vibrated with WL $/NDO7.

Lause: Improper siaking method by manufacturer as required per specification 2295550,

Coregftive Acliun: 217 CLA bens asséablies retwrned to wendar far restaking of the
lirguk, rear and zgopm elemgnls.

FDA WAL7E6 Log #0522 CLA SFH FOOS-5402

Descrigiion: Qualificalion lest Failure, Bow Level, Thermal Yac=Cald Eviwironnent.
Could apl Fofut vided precentadion when Lecbled with TWC §F0031S

Lauze: Shalt in gear head assembly sVipging.
Correclive Aclipg: Holor assembly replaced with new gne. Helos returned te vendor
whiere il was pelarmined Lhat Lhe s1aking procedure was insulficieat lar praper
pperation. Hanefacturer revised staking oethod for rewarked.

0 VBS993 Loy M35 TYL SFHBAT CLA S/NODI-S41

Descripliog: Acceptance Test Failure, Box Level, Ambient Envirosmeni. Zoom lens
Gangs up doring Pre-¥ib Lesk.

Couse: Geardshall stahing process insufficient Lo held up under Toad wilhout slipping.
Curricliveg dcbian: Returned defeclive assenbly Lo manulacturer fur armalysiin &

repair. Muanularburer revised <taking procedore.  ldenlified all waily needing
rewark.  ELH wrilten to Lhe RCA pracurenent specitication (229829731,

4-142 o
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CRITICALITY 2

UNIT _ TYC/C1LA _
SHUTTLE CCFv | a6 DT __2p0aRT9-SDE__GOBs

CRINLCAL [TEHS LIST TG FIET

SHEED  _ T 0F Ll A

T FAILLRE WML AHD
_CAlSE

FATLURE EFFECT
k

EATIDHALE FOR ACCEPTAMCE o

Lass af Iris Tuwctipn {Hechanical).
Loss af Zoom Fonelion {Mechanscalf.

Loss of Taces funglion (Hechanical).

s
- Molor Failurse
- Gear Train Tarlure
= lens Tarlurg

HIRR L)

InabiliLy to control
{focus, Zo0n, ar irig.

Horst Case:
Lyss of mission critical
wideg .

UPERATLONAL EFFECTS

Lass of wvidea. Possible Yots of major migsion objecliver due Lo loss of RHS cameras
ar alhtr required cameras.

CREW ACTIDHS

If possible. continue RHS eperstions using alLernative visual cues.
CREY JEAINING

Crew shaubo be trained to ose pussible alternatives . to CENV.
HISSI0N CONSIRAINT

EPAre pussible, procedures should be designad so thep can be acconplished wilhauol
V.
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