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FAILURE EFFECT
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Iric Vimit switch fails or shorted.

HA
Switeh Failure

kR

Unshle ko contral ihe
gpening of the lens iris.

Worst Cass:
Loss of mitgion critical

aera v ideuw.
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GESIGH FEATURES

The I¥C/lens Assembly iz comprised of 16 ¢lectrical subassenblies: 13 subassemblies
are HLR Astro designed and fabricated usiny standard priated-circeit beard type af

Cconsblruction. The remsining bhroe assenkliss, high veoliige power Suppl¥, aecil batar,

ang stepper motors, are vendor supplied companenks which have Leen specified and
purchased according ko RCA Specification Control Driwings (SCDs) prepared by engi-
neering and rebiabV1ity asswrance. Specificotions per the 300 are prepared Lo
estabilish the design, performance, tésy, qualilication, and acceptonce requirements
for a procured pieca of aquipment.

Parts, materials, processes, and dasign puidelines for the Shottle COTY progras are
specified in accordance wilth ACA 2245503, This dacument defines bhe program requice
ments tor selection and control of EEE parts. To the naxlowm estent, and consistent
with avaitability, a1l parts have been selected frwn mililary specifications at the
34H Tevel, as a minimum.  In addition to the sverall selection criferia, a subset of
genera]l purpuse preferred parts has been Jefined by ihig document and the RCA Govern-
atnt Systems Divigsian Standard Parts List. [n the case of the CHOS and TTL family af
gicracircuits, devices are screened and tested to the MIL-ST0-GR3C equivalent and
procuréd under the designatlons of HI-REL/3W(] and SNC 541% from RCA-530 and Texas
Instruments Corp, resgﬂctivnly. Parts nut inctuded in Lhe above documents have been
wsed in the design anly after a nonstandard ilem approval farm (NET4F] has been pre-
pared, submitted 1o Reliability Assurance En ineerinﬁﬂ(kﬂE] pnd appraved Far use in
the specific application{s) dafined in the Hglﬂf by HASA-JSC,

Worst-Lase Circuit Analyses have baen parformed and docwmenked far all circuit
designs to demansirate that sufflciend aperating margins exist fur oll Uﬁerdting
cenditions. The analysis was warsk taga-in that the value Fur pach of thée variable
piranelers was set to limits that wi11 drive ihe cubput to a masimum {or minimom).

A Cumponent aﬁp1icatinn review and enalysis was canducted to verify that Lhe applied
stress on esch piece part by the temperature extremes idenkified with eavirsnmantal
yualitication testing does not exceed the siresis derating valves fdentilied in RCA
2295503,

In additisn, an ahjective examinatinn of the design was parformed Lhrough a POR and

COE to verify thabt the TWL/Lens assembly wmet ipecification and contrartuil require-
men s,
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CRITICALITY iz _— _ SHEET i OF q
FATLURE MIDE AHD FAILLRE EFFECT
. CALSE _ G END [TEH e GHATIDNME FOR ACCEPTAMCE
Iris }init switch Fails or shorted. Unahle to contrsl tha DESIGH FEATURES _

cpening of the leas iria. )
The general arrangement of Lhe Yens assembly i to provide an integraled houwsing,

HL & Harsl Case: nokor, and circuil board package mhich can accormedile various cunmercially available
Switch failure Lass of missian critical Tenses. Enmphagis is placed on accessibility of the tens. iks drive componeats, and
canéra viden, Timit skops. Conponenls within the Jens essenbly have heon nodularized, serving both

the WA, [lA, and HLA assemblias.

[he Yans housing struckure is a one=piece casting designed to miainize sachining and
rovide a rugged dimensienzlly stable mounting for the optical companents. The howsing
i in the form of & right angle. The vertical member intarfaces with the fronl surface
of the camera and the horizantal meuker $upparts the drive motars on the wpper surface
with the lens Function civcuit boards fa & cavily on the wndarside.

I f i0a Drive Trai

The iris, coewm, and focus drives are identical in concept; the only differance is the
Tower gear ralia in tha iris train te provide the 2.8-yecond end-to-end trvavel cape-
bitity necessary For the ALC aperakion.

The table [on next pagel showy the deive traia paramaters with overall turgque margias
for the three lens functigns,

The matarsgear heads are mounted on the leas housing rather than on the lens, ko permit
the desired leas inlerchangeability for the Shuktle missien wilh minisus ispact on tha
acluil lanses.

Yarious types of motors weré censidergd for this appllcation, trading offF size, power,
wEbght , control-circust complexity, command capability, and qualification status. The
hrushl ess and stepper-motar types (it Lhe package and power requirements, the latier
heing Ereferred bocause of its simplicity, reliability, and space—qualified status.
The selected stapper matoar (3 size-B, Alnica-9 pole-piece, pemaneni—magnet 3Cepper)
is mated with a spur train gearkead. Bath uaivs are manwfacturad by Hoenaco Hotor Co.
4 AR—iliametral—pibkch {4B-BP) zpur gear on the gearhead aukput shatt meshes directly
nith the gears which are a part of the zpun, Focos, and-iris ring functions on the
Tens gear. :
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SHEET Ki ar g

FAILURE PNOE AMD

FALLURE EFFECT

CAUST OGN EHD JTFH RATIOHALE FOE ACCEPTAMCE
Iric bimit switch fails oF chorted. | Tnability te control DESTGH FFATURES
focus, room, Of iris.
LEWS DRIVE TRAIN PARAMETERS
1 iﬂ&;’ i itical
il h Fail oss of Bission critica
i ahdre Lomery widen. Time End—] [nput Loss MHat
Drive] Component to=End  [Torgue |Ratio No. |Efficiency |Tarque |Torguee
{seconds)]{az-in])|or Torth kA (az—in}) | [pa-1ul
Motor - - - - 0.27
Gaarhaad 0.27 Tb:1 4T3 i.r 18.4
Zomm 6.0
Gaarhead
Outpuk Gear 6.4 &0 o6 2.2 | 52.0
Lans Baar 156 16.0
Torgque Hargin
5.2;1;
1 |Merer - - - - 0. 27
Learhead . §.27 48:1 HD 2.6 | 6.3
tocus 1.5
Gearhead
Bulpul Gear .3 ) ot 1.3 | 0.0
|
| ens Gear 156 [ 18.0
Tarque Hargin
Huter - - - - .27
Gearhead n.2? 451 G0 .6 | 10,3
[riz 2.4
Gearhead
Nubput Gear 10.3 [41] 1.3 db.0
) ab
Lens Grar 156 f L )
Torque Nargin
&1
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HWIT TV AHLA
tHEA HO. £.0.6.4 SHUTTLE CCTY MG n. 22040 9-506.508
' CAITICAL TTEHS LEST FPU407¢-502
CRELTCALITY 252 SHEET i | oF 9
FAILURE HOGDE AMD FALLURE EFFECT
CAUSE . _ . _ . . b OM fHD 11EH oo —. ._ . BATIOMME FOR ACCEPTANCE - —
[rizs Timil swilch fails ar sharled Unable Le cenkrol the QUALTFICATEON TEST
apening of Lhe lens iris.

HLA For Qualification lest Flow, see Fable 2 Tocated at the frant of thias book.
Switch fdilure Hurst cose:

foss of miésinn critical
canera video.
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FATLURE WEDE AND ) FAILURE EFFECT
CAUSE A8 EHO FIEH BATEOMALE FOR ACCEPTANCE

“Iris limit swilch fails ar shorted. [ -Unable ko conirol tha ACCEPTANCE TEST
opening of the Tens iris.

fhe CCTV systems* IWCSMLA is subjected directly, without vibration isalators which -

Mi A i H miynt bg uyed in their aurmal installation, to the following besting:

Switch tailure Lass of missica critical

[amzrad vides. * Vibrgkion; Z0-80H: ; 1 dﬂfﬂEt—rise fram 0.01 G2/KHz
80-250 Hz: d.04 G=/Hx

350-#50 Mz: -3 dBs16 Ocr-slope

Tast Duratien: L Hincte per Auis

Teskt Lewvel; 6.1 Grms

# Thermal Vacuuwn: [n a pressure of 1Kiob Tarr, the temperature shall be as
follows:

125% F; Time to stablize equipneat plus | hour
25 Fi Time to stablize aguipnent plus | hower
125¢ F: Time to stablice aquipnent plus | hgwr

Ihe I¥C/MLA may not hawe been subjecled to bhe wacewm conditian.
fur Acceptance Test Flaw, sge Table 1 locoked at the front of this book.
OPIRATIONA TEST

In order LG verify thal CCTV coopoments are operalivmal, a test most verify the
health of all Lhe coammacd related eomponants From the PHS {(AFA1) panel swilch,
through the RCU, through the sync Yines to the CamarafPTL, bto the CamerasFTU cowmand
decoder.  The test mwst also verify the camera’s ability to produca viden, the VSU's
dhilitg to rewte vides, dand the monitor's ability to display wideo. A simllar Lest
would be performed to verify the HOM command path.

Pre=Lavich o0 Ocpiter Test/TiFlight Test

1. Power CCTY Sysbem.

£. Via the FUS panel, select a monitor as dastiaation and the caners under
test as sourre.

Send "Camera Power On" comwand frow PHY panel,

Scleel "Ewlorenal Sync ow msndtor.

Observe vides displaped onm manitar. Hote that if videa on monitor is
synchronized {1.e., stoble raster} then this indicatas that tha camara

is receiving compasite sync fram the KLU and that dhe camera is producing
synchronized video.

Send Pan, Tilt, Focus, Zoam, DLR, AHD Bamna commands and wisually (either
via Lhe mpnitoar ar direct observaiion) verify pperation.

5e1ect downlink as destination and camera under tesk as source.

Observe videa routed Lo downlink.

Sead "Camera Power OMFY connand wia PHS panel .

Fepeat Steps 3 through 9 eacept iss5oe commdnds via the HDM command palh.
T 274 [hisz praves that the COTV equipment is speralicnal. -
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FALLURE HIDE AHD FATLUAE EFFECT

CHUSE

(4 EHD TTEY

RATIOMALE FOR ACCEFTANCE

Iric linit swilch Fails or shorted.

HLA
Switch failura

Unable {0 contral tha
opening ol the Jens iris.

Loss of mission cricicz]
camera wideo.

04/ IRSPECTION

Erpfuresent Control - The TWAMLA EEE Farts and hardware items ave procured From
approved vendirs and soppliers who maatk the requirements set Forth in the CCTY
canlract and Quality Plan Hork Statemend (W5-2593176}. Aesident DLAS parsonngl
review all precurement documents bo establish the naed for GEI on selacked parts

{PAl 517).

Docominy Inspection and Storage — Incoming QualiLby inspeciions are sade on &1
reccived materials and parts, Results are recarded by Yot and retained in file by
drawing ang conkrdl punbers for future reference dand triteabilitg. All EEE parts
arg suhjected to incening accoplance tesks as called for in PAL 315 — Incoming
Inspection Test [nstruclions. [ncoming flight parks are further processed in
accordance wilth RCA 1046684 — Preconditioning and Acceptance Requirements for
Electranic Pasts, with the awceptian thak DPA and PLND cesbing is aob perforned.
Mechanical items ase inspected per PAI 316 — Incoming Ingpection Jastruchions lor
machanicdl items, PAT S5 = [ncoming Quality Cantrol Inspectisn Insiruction. and
F4l £12 - Pracedure far Processing Inceming or Purchased Parts Designated for Flight
Use. Accepbed ilems are delivered Lo Makerial Controlled 3tores and eetained wnder
specified conditioons wnlil fabricatian is required. Mon—comfaraing materials are
hold for Haterial Apwiew Boand (HRB) ditpasididion. (PAI=307, PA] TC-531.)

Baard Assesbly & Tast - Frior to the start of MLA Loard assembly, all ibems are
wvarified to be correct by stock room pevsannel, o5 Lhe Jtems are avcumulated Lo
torm a kit. Tha itews are veritied again hy khe uEEratnr whn assemhles the kit by
thecking against Lhe as—buill-parts—1ist [ABFL), 4% HMandetory fnspecbion Points
are designaled for all printed Circuit, wire wrap and welded wira boards, plus
hariess coanecters for soldecing wiring, crimping, solder splices and qualiky
workmanshig priar 10 coating of the compenent side of boards and sieeving of
hariEyaes .

ML& Boards

Specitic wnstructions are given in assembiy drawing notes end appliceble decoments
callegd gut in the fabricalion procodure and reécosd |FPR-23070088) and Parrs List

PL 2307068, These inciuge wire conpeclion 1i1sh 2295902, Hates - wide angle raom
ivns assy 2W3INMI, PFrocess Standard - bonding stabking, putting, encapsulating
2PO0BTE. Specificatian - Ureihdane protactive coaling 2280877 and Workmauship Spec
Q030025
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SHUTTLE CCTV
CALTLCAL [IEMS L15T

T FALLURE HODE &HD

R . | |
Iris Timit swibch falls or shorkbed.

Hl &
Switch failure

[TRERNT i

FATLURE E£FFECE
TEH... -

EATIUNALF FOR ACCEFPTANCE

Unable ta <ontrul the

opening af the lens iriz.

Worst Case:
Loss of mission critical
coanera widen.

GA/ THIFECTLON {Continyed}

A S HA - A0 open box test is performed per TP-IT-230708H, Acceptance Test
per TP-AT-23D7088. Towques are specified and witnessed, traceabilily nwbers are recorded
and calibrated tovls arg checked prics Eo wse. KRCA Quality amd OCAS inspectigns are
pertormad at the conmpletion of specified FPR aperalions in accordance with PAT 20d,
Fa1-205, PALI-237 and PAI-402. OCAS personuel witaess WA bulbon-up and crilical
burguaing.

UEAMLA — After 2 TUC/HLA hawva bopa tested individually, they are maked and

a final acceptance Lest is perfarmed per TP-AT-2294319, including vibration anu
bhermal watunm gnwivonments.  RCA and DCAS perionmal menitor ihese tests and review
the acceplance test doatasresvits, Thesg personael alse inspect after all repair,
revorh and rekest.

Priparatign foy $hipment — The TVC and MLA are separated prior 1o shipnent after
fabricatian and testing is complete. Each 15 packayed according to CCTY tebter 011
and. 2280746, Process siaadard for Packaging and Handling guideldnegs. A1 ralated
gocunentalion dncTuding assembly drawings, Parts List, ABPL, Test Data, eilc., is
gathered and hgld 3 2 dacomwcalalion folder assignnd specifically to each assembly.
Ihis toloer is retained for reference. An EIOP is prepared For each assembly in
accordance with the requirements of W5-2593126. ACA OO and BCAS persoane]l wilness

crating, packaging. packhing, and marking, and review the EIDP for completeness and
LER r_'urd.t‘]l .
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FATLLRE MOOE AHD FAILURE EFFECT I
CHUSE OF EHD 1IEH RATIONAE FOR ACCEPTANCE

Iris limit switch Fails or sherted. | Unable Lo control bhe FAILURE HISTORY

spening of the lTens iris.

Worst Cage:
Loss of missioa criticab
camara video.

Swilch failure
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FHEA MO, 2,164 .

CRITICALITY 242

UNET TCYSHLA

SHUTTLE CCTV DWG MO. _ 2204819-506-500,
CRETICAL 1TEMS LIST _2251&211_5112
SHEET 9 . N

FATLURE HOBE ahD

FATLIME EFFECT
Li¢ FHD ITEH

BATIOMALE FO#t ACCEPTAMCE

“Iris Vimit swilch fails or shorted,

HLA
Switch Tallure

Ii letsK

vable ta control Lhe

gpeaing af the lens iris.

Worst Case:r .
Loss of missian critical
camera video.

QPEEATLOHAI EFFECTS

Loss of vigap., Paczible loss of major mission ohjectives dwe Lo Toss uf RMS cameras
or other vequired CdmErss.

CREY ACTIONS

If possible, continea RMS operabians using altarnakive wisual cues.
CREY TRAINING

Crew should be brainad to use pusiibie alternotives to CCTV.

H155 10N CONSTRAIMI

Where possible, prucedur&s should te designed su Lhey tan be sccomplished without
CCTY.
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