. .s[n 18-14-46

FHEA Ho. __D.264

CRITICALITY i

UNIT TWC/CLA

SHUTTLE CCIV PHG NG
LRITIZAL TTEMS LI1ST : -

—2294871-50%2 @
SHEET 1 aF 9

FAILURE HODE AMD
CAUGE

FAILURE EFFECT
ON_END ETEH

RATIONALE §DR ACCEPVANCE

Irjs Limiy Swlich
"Fails Sharted.

Swilch Failure.

02198

tmable Lo cuntrol the
ospening of the lens Irfs,

Loss of missian critical
vides.

DESIGH_FEATURES .

Tha TWC/Lens Assenbly iz conprised of V6 elsckrical subassemblies: 13 suvbassemblies
are HCA Astro designed asd fabricaled wsing standard printed-civcelt board type of
construckion. The remsining three assemblies, high voltage power supply, sstiliator,
and stepper motars, are wendor supplied conponents which kave baen 1poctFied and
purchased lccnrdin? to BCA 3pecification Conbral Drawings {500s} prepared by cogi-
neering and rellabillty assurance. Spacifications per Eha 50D ara prepared Lo
estabVish the design, performance, teskt, qualificatisn, and acceptance regulrements
far a procursd pisca of equipaent.

Parts, materdals, processes, and design guidelimes for the Shutibe CCTY program are
specified In accorsance with RCA 2295503, This ‘decwoent defines the progras require-
menis for seleclion and cosirol of EEE parts. To bLhe mawimun extent, and consisienl
with availabiliLy, a11 parts have been selectad fraom military specifications at the

“JAMN Yevel, b5 a winlmen. [n additisn 1o Lhe averall zelectivm criteria, a subsst of

general purpose preferred pards hag been defined by this document and Lke RCA Govern—
ment Systems Division Standard Parts List. En the case of the [0S and TTL fanily of
micracircul by, devices are screened and tested to Ahe HIL=-STD-BRIC equlvatent and
procured under the designations of HI-RELSIH] and SHC S4LS from ROA-S50 and Texas
[nstranents Corp, respeclively. Parls not imcluded in ihe above dacuments hava besn
uzed in the design only after a nonstandard item approval farm (NSIAF} has been pre-—
pared, submitted Lo Reliabillty Assurance Engimeering [RAE) and approved for wse in
ithe tpecific application{s) defined in Ehe HSLAF by HASA-JSC,

Horsl-Case Circuit Analyses have been parformed and docunestéd for att circoit
ﬂeii?ni to desmnstrate Lthal sufflcieal sperating marging qulst far a¥l operaling
conditions. Fhe analysis was worak case-in that the walve for asack of iﬁ: warl abla
parameters wak seb to Vimils bthal will drive Lhe nutpot to a sawimum Jar minimom).

A compoment lgplitatlnn review and analycls was conducted to verify that the applied
stress am each plece park by Ehe teaperatyre extrpmes {dentified wilh £nwiranmental
;ualif}:atinn tasting dows nobt excesd Lhe skress deraking values identilied in ACA
295501.

In additien, an ohjectiva sxapinakion of ihe deslags was parlormed through a PDA and

COA to verbly Lhal Lthe TWC/Len: assembly met spacification and contractueal requise-
mnents,
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REVISED 10-14-84&

UNIT
FHEA NO, _ D.264 SHUTTLE CCTV WG H0. -
CRITICAL ITEMS 15T 2294021503

CRITICALLTY 243 : SHEET 2 oF g
FAILURE HODE AMD FAILURE EFFECY

o CAUSE O EHD JTEM RATIDHALE FOR ACCEPTANCE

[ris Limkt Swikeh Unah!i io centrol the ) PESIGH FEATIRES (Continued]

Fails Shorted. . epaning nf. the lens iris. Tae general arrangement of the lens assembly 5 to provide 3n inkegrated houslng,

(LA ] molor, bnd chriuil board pachage which can accommodale various ¢onmercially available
7 . o Yenses. Enphasly is placed pn accessikiliky of the lens, its drive conponents, and
$witch Failore. :?;:ﬂnf mission critical Tinit stops. Cooponeniz wilhin the lens assewhly have heen modularized, secving bakh

) the HLA, CLA, and WLA assembties,

The Tens howsing skruocture iS5 3 pre-piace casting desipned Lo miaiaizie machinlng and
provide 3 rugged dimensiony1ly stable mounting for Lhe aptical components. The howsing
is 1» the form of @ right angla. The vertical memher dnbaxFaces with the Front surlace
of the camers and the harizontal membér supporis the drive motors on the upper surface
wlth Lhe Jens funckion €ircuil bpards in a cavity oa the underside.

Lens Funciion Drive Trai

Fhe iris, room, and Forus drives are identica) 1n concept: the oaly differance is the
lower gear ratlo in the iria train to provige the 2.B-second end-to—ind Lravel capa-
bhility necessary for ihe ALL pperation.

The table [on ngxt pagad shows the drive Erain parametors with owecaltl torgque marging
far Lha three Yens fynctigns,

The mpterfgear hesads are aounte#d o the lens houwsing rather than on I‘..ht lens, to permil
the desired lons interchangeability lor Lhe Shuttle mission with mininee ispact on the
actual lenses. :

Yarious Lypes of motors were considered (or Lhis application, trading off size, power,
weight, cantrol-clrcuil complexitly, comnand capability, and qualificalion status. The
brushless and slepper-motor wppes Fil Lhe pachage and power requirements, bthe Vailer
being preferred because of 1kt simplicily, reliability, and spacequalldied stakus.

y The selected sLepper sokor {4 size-8, Alnica-% pole-piece, permanent-magnet stepger)
b5 mated wilh a spur train gearhead. Hoth units are wasufactured by Honaco Molor Co.
A 4B-diametral-pitch {48-DP] spur gyear on the geartiead oulpul shaft meshas directly
wilh Lhe gears which arg a part of the 1oom. focus, and iris ring funclions on the
tens gear. -

01498 65137



. REVISED 10 [49-86

LHET INCACLA
FHEA wo. _ D.2.64 : SHUTILE CCTY DME MO, 2294D19-S0f, S8/
CRIVICAL IFENS LIST —2294B71-5¢
CALYICALITY 212 THEET __ 3} aF
FALLURE MODE AHD FAILURE EFFECT o
- . LBUSE Off END ITENH RATIOMALE FOR ACCEFTANCE
Iric Limit Switeh Unable ta conten! Lhe DESECH FEATURES Continued}
Fails Sharted. apening of the 1ens [rils,
LENT DRIVE TRAIH PARAHETERS
Saitch fFailure. Loss of mi;siqn crikical -
videa. . Fime End-| lnput Lpss Hek
|orival Componsal | Travel te—End |Torque [Ratio Mo.]Efficiency|forgue |Targue
{degrees) |{seconds) | loz-in]l)or Veeth (5} laz=in)|{oz-in}
Makbr - - - - 0.zr
Gearhaad . .27 8;10 & 3.7 18.4
Zoom 5 b.G
Gearhe ad
futpul Gear 18.4 50 2.1 | 52.0
95
Lent Gear 156 1.0
Torque Margin
L.2:m
' Kotor - - - - 8.2
Gearhead | .27 441 B8 6 F 10.3
Focus a2 1.5
frarhead .
Ovkput Gear ) 1h.3 50 1.3 | .0
o6
Lens Gear (1.3 18.0
- ) Targue Margin
a1
HMokor - - - - 521
. |Gearhead 0.22 qA: :]1] 2046 | 18.3
Irie s 2.8
Gearhead
Dutput Gear .3 ) .3 ) 1nm.»
96 '
Lenc Emar W56 5.0
Tarque Hargin
b
- |
Uz 14r 5174
.-{_.N _t_.]__{.
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REVISEDR 10- k481

FHEA HO. 5..2'54

CRITICALITY 22

DNET _ TVC/CLA
SHUTTLE CCTV DHG M. __2949019-506. S08/

CRITECAL FTEHS LIST
SHEET 4 o |

“FAILURE FODE AND

FAILURE EFFECT
08 [HD {TEH

BATTOHALE FDA ACCEPTAMCE

[ris Linit Swilkch
Fails Shorked.

Switth Failure.

Unakla to coatrol Lhe

spening of the Tens Irls.

Loss of ni;ﬂnn critical
widen.

OUALIFICAFTON TEST
for Qualification Tast Flow, see Table 2 located at the front af thiz book.



REVISED 10-14-08

FHEA HO. 5.2.64

CRITICALLTY 272

UNIT __T¥C/tA

SHUTTLE CCTv Dwla MIT. £24940 | 9-=-506., 5087
CRITECAL ETEMS LIST 229421500
SHEET 5 0F 9

FAILURE HORE AND
CAUSE

TAILURE EFFECT
On £HP JTEH

RATIGHALE TOR ACCEPYAMCE

Tris Limit Swikch
Fails Shorted.

Switch Failure.

[[FL 1

Unabla to control tha
cpening of the lens Iris.

+

Locs of Ii;linl‘l critical
Wi .

5-140.

ACCEPTAHCE TEST

Fhae CCTY Systems* ™L/CLA iy subjected directly, without vibratiosn isolators whick
might be used in thair sorwal installation, 1o Lhe Fallawing testing:

* Vibration: 20-80Hz ; 1 dB/gt-rise From 0.0) & /Ha
BE-350 Hz: 0.04 G/Hz
350-758 Hr: -3 dBSID Del-3Vape
lest Duraiion: V¥ Hinules per Awis
Tast Level: 6.1 Gras

* Thermsl Vacuwe; In 2 prassure of 1XI07T Torr, the temperalore shall be as
0] laws

125* F: Time to slablize equipnent ples 1 hour
25* F: Time 1o stablize equipnent plus Y howr
125* F: Time to stablize sguipnent plus 1 howr

he TWC/CLA map nol have been fubjected ta bthe vacvum candition.
for Accaptance Test Flow, seg Table T lacated al bhe frant of this book,
OPERAVIOHAL TEST

1n erder Lo varify thak CCTY coaponants are operational., a test wmusk vevify tha
healih of all the command relaied casponents fram the PIS (ATAY} panel swilch,
through the RO, through the sync lines to Lhe CamarasPTU, to Lhe Lawera/PTU cosnand
decpdar. The Lest musk alse verify the camera*s ability to produce video, the ViU's
abibity to roule whden, aad {he moaltar's ahi'lilg 14 display vhden. A similar kest
would be performed Lo werify Lhe HDM comrand path.

Pre- orbiter TestsIn-flight I

1. Power CCTY Jystem.
2. Via the PHS panel, seledt 3 moniter 35 destination amd the camera under
Leth B Source.
3. Send "{amers Power On' comand from PHS panel.
4. Select "Exberma]l Sync” en mond tor.
L. Obscrve wideo displayed on monitor. Hots that if video oa monibar is
synchronized (i.e.. stabla raster) then this indicales that the canera
Is recelwing composibe sync From Lhe ACY and thol the camera is praducing
synchroanized wideo, .
6. Send Pan, TiITL, (ocus, Z.om, DLA, AMD Garma commands and vizwally (eidkar
via the mositor or direct o' servilien) verily speralion,
7. Select downlink as destination asd camera under deit as sourcs.
H. Observe video routad Lo downlink.
Q. %Yeng "Camwera Powar OFFfY ¢onmang wia PHS panel,
0. fepeat Slepy 1 Lhrough 9 eacept iSSu@ comands via bhe MUM cammand path,
This proves thai the CLTY equipment {5 operational,

CEN T K, -



REVLISED 10-14-HE

5284 NIT _Jyoros
FHEA WO, i SHUTTLE CCTW WG MD.  __2094019-50F, SOBRFS
CRITICAL IVEHWS LIST — o402 1=503
CRETICALI MY ifd SHEET b nF "]

TAILURE HODE AND
{AUSE

FAILURE EFFECT

Iris Limil Switch
Fails Sharted.

Lid
Switch Failora.

0z 198

RATIDHALE FOR ACCEPTANMCE

OW END LTEH
Unable ta conlral Lhe
opening af the Tens Irds,

Lots nf misshon critical
vidpd.

QASIHSPECTLON

Praoturemant Control - The TWCACEL EEE Parls asd hardware ilens are procursd from
spproved verdars and suppliers whe oeel the requlrements sek forth n the LCTY
cantract and Juality Plan Work Statement |{WS-2593176). Resident QCAY persoanel
::Iie;.gll procurenent docenents 1o estaklish the nmeed For 650 on selected paris

Incoming Insgection and Starage — lncoming Qualily inspactions ara mada oa all
recaived materials and parkts. ResvPls are recorded by Yol and retained in File by
drawing asd coniral nembare for future relerence and Lraceability. A1 EEE parks
are subjecied Lo incoming arceplance tests as calVed for in PAL !ls = Engomi iy
Inspection Test Instrectlonn. Inconing Flight parts arp Further processed in
accordance wilh RCA 1848684 — Preconditioning and Acceptance Reqel repents far
Electronif Parky, with the sacaption ihat DFA and PIHD testing 15 ool performed.
HMechanical items are inypected per PAL 306 - [ncoming Inspection [nstruclions fer
methandcadl dtems, PA1 305 - Incoming Quality Control lnspection Instruection, and
M E12 - Procedure Jor Protesslag [ncomlng s Purchased Paris Designaled for Flight
Use. Mecephed iktems are delivered 1o Malerial Controlled Stores and retainegd uader
specified conditions untid Fabricatlon Vs required. Hen—comforming makeridls are
held tor Materiat Review Boavd (MRA} disposibtion. (PAI-307, Pal LHC-531.)

Coard Assembly & Tesk - Prior to the start of CLA board asssubly, 211 ltens are
verified Lo be carrect by slock roos personnel. as the 1Léns are accomplated to
lorm a kit. The {tems are verllied again by Lhe aperator nhao assembles Lhe kit by
chetkiu? against Lhe as-huill-pnrta-l?st [Agrll. OCAS Mandalory Tnspectios Poimkls
are designsted for all printed flrcuit, wirr wrap and welded wire boards, plus
haraess tonngclors Ter soldering whring. crimping. solder splices and qualily
worlminship prier iv coating of Lhe composent side of boards and sleeving of
harnesses .

LA Baards ]

Specifle instroclions are given im assembly draving nates and applicsble documents
called out in the fabricalion procedurs and record {FPR-JI0FMBA) and Parts List

FL 230170B8. These include wire connection Blist 2295802, Neles ~ wide angle raom
Yens asay 230303, Frocess Standard - bonding stoking. petting, encapsulating
:Eggg;g. Specification - Urekthane protective coating J2H087F and Workmanshlp Spec

o141



REVESED 10-14-86

fHEA Ng, _ B-2.84

CRITICALITY _ 272

UNIT _ T¥WC/CLA

SHUTTLE CCT¥ DhG WE. __F29dA19-506. S08F
CRITICAL 1TEMS LIST —CiD4fR1-E0]
SHEET _ 7 oF __ %

. FALLURE WDDE AMD
CAUEE

FALLURE EFFECT
On EHDF TTEH

EATIONALE FDR ACCEPTAMCE

[ris Limit Swilch
Fadls Sharied.

CLA
Switch Failure,

[Py

Unabla Lo contral the
apening of the lens Iels,

+

Loss of ll.sslun critical
wideo,

OQA/INSPECTION (Continued)

CLa Assembly gnd Test — An open box test iz parfacmed par TP-IT-2294827, Acceptance Tesil
per TP-AT-2204820. Torques aré specifisd and wibtnessed, traceabilily nuabers are recorded
amd calibraled tools ara chacked prior ko wse. FROA Quality and OCAS inspechions are
performed al the completion ot specified FFR operétions in sccardance with PAL 204,
PAT-285, PAI-217 and PAE-402, DCAS persapnel wliness WLA butkon-wp and crikical

Larquing. .

TNCACLA - Afber a TYCATLA have been tosted individually, Lhey are mated aad

a Tinal acceptance test is performed per TP-AT-2294819, including vibration and
thermal vacuun énvlronmeals. RCA snd DCAS personned monibor these Lesks ard reviaw
the arceplance lest datafresulis. These personnel alse bnspect afier all rgpair,
rumork and reiest.

Preparabien for Shipment - The TVC and CLA ave separated prigr to shipmgnt after
labrication and teslting is complete. Each is pachaged according to COTV Lelter BO1)

and 2280746, Procass standard Tar Fackaging and Headling guidelinas. Al related
documentation including assembly drawings, Parts List, ABPL, Test Data, etc.. is
fathered and held in a docunentalion folder assigned :pl-c:fu:ally Lo vach assembly.
Thas felder is relained fur referenca. An EIDP is prepared for pach assembly in
accardance wilh Lhe requirensnks of WS-2593036. RCA L and OCAS personnel wilaess
crating, packsging, packing, and marking, aad review the EIOP For conpletenass pad
ALCUrALy.

4147
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RENTSED 18-14-0&

FHES B3, b.26.4

CRITICALITY 22

SHUTTLE {CTY
CRITICAL NTEMS EIST

NIT  _IYE/CLA
OHG MO _ 2204800-506, S00F
SHEEY _ 8  oF _ &

FAILURE WIDE AMD
LAl

FAIURE EFFECT

Iris Limik Switch
Fails Shoried.

LA
iwileh Faiblue.

RATIOHALF FOR ALCEPTANCE

Or END IYEH
Unakle ka coniral ike
opeaing of Lhe lens [ris.

Lass of -i;slnn crikical
¥iden.




REWTSED 1&-14-Bh

. LT TeL/CLA
FMEA WO, __ 52.6.4 _ SHUTTLE CCT¥ DMG HD. _ 2294819500, AB7
CRITICAL ETEWS LISY FAOARI]-50F -
CRINICALLTY 212 - SHEEF __ 3  ©OF _ 4§
FATLURE MDDE AKD FALLLURE EFFECT . . ]
CAUSE 04 EHD 1TEH RATIOHALE FOR ACCEFIANCE
1ris Limit Switch Unable to raniral the OPERALIOMAL EFEELTS
Fails Shorted. opening ol the Tens Iris.
. . Loss of wideo. Possibde tass of major nissien objectives dua to Toss of RMS canecas
Less of missinn eritical or sther requlred cameras.
videa.
LREW ACTEOHS
If possible, conthnue RHS operabions using alternative visual coes.
CREW TRALHING
Crew should Be trained to wie pexsible alternatives tn [CTV.
HISS (08 COMSTRATNY
Where possible, procesures shauld be designed S50 they can be accooplished withiogl
v,
" -
U219 6-144
VBT



