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RATIOMALE FOR ACCEFTANCE

Loss af !ris Fuaciian

(wmechanicall.

tusy uf feom Funrtion

Imechanical].

Lass of Focus Funclian
fiechanigal).

=holor [4ilyre
=Gear Jrain tailure
-lens Failure

ik

InabiTity 10 canbrgl
focus, zaow, or kris.

Lass of missign critical
yhien.

RESIGH FEATURES

The TVLAlens Aoscenbly is comprised of 16 eleckrical subassemblies; 13 suhassenhlies
are RCA Axbrp designed and Fabricaled wsing standard printed=circuil board \ype of
censtruction. The remaining three assemblisz, high voaltaga power supply, ascillater,
aad steppesr motors, are vendor supplied camponents which have baan speciFied and
purchased acearding o ACA Specification Control Dramings [SCDst prepaced by engi-
neerieg amd rebiability #ssurance. Specifications per the 5CD gre prepared in
ostablish the decign, perfomnance, test, gualiflcation, and acceplance requironints

for o protured piece of &quipment.

Parky, malerials, processes, ond design guideliaes For the Shultle CCTY prugram are
specified in accordancd with #CA 2295503, Thig document defines Lhe program require-
menly far selection apd contro) of EEE parts. To Lhe maximum ¢xLeéai, and consislent
with awailakiliky, al) parts have boen sélected fram military specifacalians al the
JaM léwvel, ax o minimum, In addition 1o the overall selection Crileria, 4 subset of
gereral purpose preferred paris has been defined by this document and the RLA Govern—
menl Systems Divicion Standard Parts List. In the case of the CHOS ana 1TL lamily of
wicroLiriuils, devices dre siresned and bested i the HIL-STD-BRIL cquivalent and
pracured under the desigmabions of HI-REL/IWG end SHO S4LS from REA-S5D and Texss
Inserurents Corp, respeclively. Paris not imachuded io the absve decumenis have been
used 10 the dasigs an { afler & aonstangdard ilem approval daen (HSIAT} mas been pre—
pargd, subnitted to Relisbility Assurance Engineering {MAL) asd approved For use an
the ypecific applicacionds) defined in Lhe WSJAF by MASA-JSE,

Horst=-Case Cirguil Analpses heve been perfurmed and documenled far all ciccuil
desvgns to denansirate lhal sufficient aperaling margins eaisl For adl aperating
cand iLivons.  The analpsiy mway worst case—in that Lhe walue Fpr gath ol the variable
paramatirs wis skl 4o limids thal will drive Lhe vatpul to & manimon (o einimun).

A ranpoaead application review and .nalysis was conducled ko verify 1hat the applied
slreys an edch piece part by Lhe tempe ature esirenes idenlified with enviroomental
qu;é;&;:illnn lesting dues ol excepsd Lhe slress derating walues idenblified in RCA
22% .

In addilron, an objective examination of ihe design mas perfonoed throuyn a PO and
CLH Lo verify vhat tne TYC/Leny assenbly qel spaciticalion and centractual P i re—
menl 5.



HEWLSED 11=-4=8A

IHia W, 4382

CRITICARNTY £4L

WIT TVOWIA

DHG . . 22948019508, LOH/F
CI020EB-503

SHEET 7 113 9

SHUTTLE CCTY
CRITICAE L1EHS LIST

FAILURT HIDE AHD
—— CASE
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Luss af Jris Fume Lign
{mechanicall.
Logs of foom Fung bian
lnechanieal).
toys of Foces Tungtipn
toechdnizall.

Wl

-Hator failure
—{wgr [rarn faijura
—lens {2ilure

.1

Inabidity wa control
focus, 200m, 4rF iris.

Horst Case:
Loss «f missios critical
1 T

PESTON FEATIME

The general arrangement of the Tens assenhly 45 bo provide an irdagrated housing,
motar, and civeuil board package which can iccomsgdate varioces comdercially avaylable
Tanses. Emphasis is placed on aceessiblTbty af the lens, its drive Conponents, and
limid stops. Lomponents within tha lens assenbly have been wodularizil, aerving both
the HLA, CLA, ond WA assemblies.

The lens housiay structure is a ane-piece rasLing deyigaed to minimize machining and
provide a rogied disensionally siabla mounting For Lhe opbicel components. The housing
13 in the lgrm pf 2 right angle. The wvertical member interfaces wilh the front surface
of the camers and the horizantak member Suppbres Lhe drive molors on bhe opper surface
with the Tens functien civcuiLb Boarrs in & cavity en Lhe underside.

Lens Functinn Orive lrain

The iris, Zaow, and focws drives are identlcal in concept; Lheé only difference 15 the
lowesr gear ratia sn Lhe iris Leain to gravide the 1. #—second cnd-Le end travel capa-
#ilily necessdry bar the ALC aperation.

The 1able (on next page} shows Ehe drive Crain parameters with averall torgee margung
lor the three Tant funclions. :

The mulorfgear heads are mounbed on the lens ldusing rather thon on Lhe Yens, to permal
the desired Yens interchangeabilily 1or the Shutlle massion with minimws impate gn the
arbual lenses,

Various Lypes ofF onlors were eonsidered for thizs applicalian, trading of F size, power,
weighl, combrol-cirenil complesity, conmoend capability, and gualilivation staktus. The
kBroshless and sigpper-naior Lypes fit the package and piwer regoiremeats, bhe latber
beiny €relarred berause wf il simplicily, reliability, and spoce-yua)ified slatus.
The sglected slopper rolor {2 tize-B, Alnico—9 pole-pioce. perinanenl —nagnetl steppert
i4 maled with 4 spur Lrain yearheasd, HOUR unils are nanufalrtured by Moparo Hator Ce.
A d-didnelral-pilch [48-0P) spur gesr an the dearbead sulput shalt meshes direckly
with Ll gears which are a parl of the zoem, fofus, aad iris rong dunctions an the
lans gear.

IR N TS
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ity ofF [ris Funclign
lnechanicall,
.88y 0f foom Tunclicn
pchanicall.
255 of Focus Funclion
‘mechanicall.

f1a
Hotor lailore
Leay Train lailure

leas Failura

IHH

Inability 1o ronkral
focus, zone, or iris,

Lass af mission critical
wideo.

. AGTIONHALE FOR AGECEPTANCE i
RESIGH FEATURES
LENS DRIVE TRAIN PARAMETERS
Tine End—| Input Lpss NEd
drive] Component | Travel to-End  |Torgue |Ratio Ho.lETFiciency|lorqua |Torque
{degrees | [{seconds) | (oz=in) |or Teeth (%1 laz=in}liaz=in}
Holor - - - - b.27
Gearhead .27 m B 3.7 | 18.4
Faom 156 b.6
Gearhsad
{vtgul Gear 1B.4 LA} 2.2 | '52.D
Yh
lens Gear 156 1.0
: lorque Hargin
i1
Hkor - - - - 0.7
Gearbead a2y dR: | an 2.6 1 103
Focus 02 L
Learhead
Duiput Gear 1.3 b 1.3 | 30.0
13
Lens Gear 158 10.0
lorgue Hargin
i:
Hotar - - - - B.27
earpead 0.7 4411 K N 8.3
Irix s 2.0
Gearhesd
Oulput Gear 5.2 1) 1.3 | 10.4
. G
lens Goar 156 5.8
Turque Hargin
Gl
1 __ —_—— U B
q-2201
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=5 of Iris Fonction

wrhanmcdl),

55 of Zoom Foaclion

wrhanscaly.

%5 af Foacus Function
eLhanical).

A

ptor failare

edr Tramn fa1lure
ens lailure

Enability ta controk
Focus, Zoom, ar iris.

Horsl Case:
Loss of mission oritical
videa.

Yide anole {eps Aasonbdy

Fhie Angeniesx lenx wsed in Lhe WLA was designed specifically Ter ST OCTY use. Mt is
a wide angle zaom lons H wu ko 24 s focal renge hawing a 3.9 mininun l-stop L8 an
axbended range of F-720 and a fully closed position. The high quality uptical system
15 enqineared inio a rugped lens zisembly utilizing space-approved nalerials.  The
zoom aad focus conlrols are can-driven lTinear ®eiions willl dry-lubricated »Tidiog
conbactks. Hobion Lo the cams i% provided by ball bearing-swpporled gear rings which
interface with Lhe Tens Function grive makor in the HLA assembly.

The IRES mechanim is o variable merhanical aperture wilh a superingoied nevtral
densily wedge. The aperture plate and sedpe are edge-driven by & spur gear ring
nhich again interfaces with the function drive ooler 6 the HLA howsing.

Carg was eaercised in the design tp asswre the oplical elenents are securec in
strain=-free, envirosnmentatly serure mounliags.

The lens assembly wat gqualification bested al the voador's lacility; this was

fullowed by qualilicalion Lesting no Lhe WLA systew at RCA.  The assembly has
been used an rpelitive 515 nissions.

(UALIFIERTIEN TEST

For Qualitication Tesl Flow, see Tahle 2 lorated at the front of this bngk.

4221 )
e v Ed
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Loss of ITris Fungiion Inabi¥ity 4o canlrgl ALLEFEANEE [EST
(mechanical b, ) focus, zoom, or iris.
Loss of Zoam Function Fhe [CIV sysktems' MlA is subjerted directly, without vibration isebators which might
Imichanical). _ Marst Case: be used il‘lljlheir aormal inskallation. e the fallowing wtesting; *
Loss of Facus Functien Lass af mission
lnechanicall. critical video. s Vibration: 20800z : 3 dBA0ct-rise trem 0.07 62
B0-250 Hz: - $.0H 65 SHe
. 150250 Hz: -1 dBS 10 Dea=-slppe
-Malor failore _ Test ODuration: ¥ Hinute per Axis

-Lear Train Failure

i Test Llavel! &.1 Grus
ey Tailure

¢ Thermal Yacuosm: Ln a pressura af F1 Tarr, the 1emperaiure shall b as
tollows:

125 F: Yime Lo stablize equipmeni plus 1 hour
25 f: Fime tp stablize equipuent plos | hour
1I25¥ F: Fime to stablize equipment plys | haor

The WA may nol have been subjecied Lo the vafuum candition.
lor Acceplance lest [lpw, See lable | Jecated al ihe front of this bpak,

GFERATIOMAL JESIS

Ia ocder ta verify that CUTV cemponents are pperational, a Lest nust verify the
healtl ol all Lhe command ralated componenks fran the mis L41a1) panel swilch,
through the RIW, through Lhe sync Vines to the Camera/FIU, La the Caneca/PIU ¢ omunarnl
decodar. 1he I.esl most alss verily Lhe camera's ability tn produce videa, Lha V50's
ability ta rewle vides, and the monilor's ability to display wvidea. A siailar et
wiuld be perlormed Lo verify Lhe HWOH comnaad palh.

Bre-taunch an Orbilec FeslfIn-Flighl Yegy

I. Power {CTVY Sysien.

2. Wig Lhe PHE panel, select a oanitar 43 desliastion and Lhe camera wnder
Lesk as sauwrce.

1. Send "Camera Power On¥ comnand from PHS panel.

4. Sclect "External Sync™ uwn monitor.

5. Desarve vidan disp{Ared an ngnitar. MNote that 1 video wa mopitor is
nn:hrunued li.e.. stable rasterl Lthen ithis indicaees 1hat the canera
is receiving couposile spac bram the HUU and thal Lhe comers 15 produecing
”m.hrunued vyideo.

b, Sewld Fan, 1il4, bLocus, Zaom, BLR, AND Gamma commands aid VISuulij |eikher
wid Lhe mailor pr o direct nhmruatlun} verily operdlion.

P, Selecl downlink as deskenation and camerse under Lest as Source.

U, Dbserve wydeo rovied Lo downl ink.

. Yond "Lawmers Power Q00" ¢ pmoand wia #15 prang .

. kepedl Steps 3 Chewigh 1 oesdepl iS4oc commands wea A HBH conmand pakh.

it F. I Iy wroves Thay Ihe (LT @ Cynpnent ie ﬂFlr"u{!!""a}_
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FAILLRE HDOBE AHD FAILLURE EFFECT \
. LT Ot FH0 [TEH — AATIOMALE FOR ACCEPTANCE
lass of Iris Function Inabibitly ta cankrol QA THSPFCT 0N
(wechanicall. facus, rpom, ar iris. .
Loss of Zoom Funitiom Procupemgnt” Coptenl - Fhe IWC/WLA EEE Parts and hacdware items ara procuced fram
Imechanical). Porst [ase: approved vendors and svpplieri, which meet (e requirements set tarth in the COTY
loss of Focus Funciipn Lass wf misiion crilical conlract and Quality Plan Hark Siatement {WS-25931Th). HAecident OCAS parsannel
Imechamical). widao. riv}eg ;ll Jrocurement documents Lo establisk the need far GS[ on selecred parts
1eal 5171.

HLE
—Hotar ta1lure [ncomipng [nspecticn ang Siorgge - lacoming Qualily Tnspeiticons are wade an all
—Gear lram Tailure received materials end parks. Hesulis are recorgec by Yat and reLained in file by
~lens tailure drawing and conteod nuvbers lor foture refecence and traceabiliiy. A1l EEE parys
are swbjected 1o incvoming scceéptanca tasls as called for in PAL gl& = lncoming
Inspection best Instruciions.  @ncoming flight parts are Jurlheér procassed ia
sccardance with RCA M8AERA — Frecongitioning and Arceptance Heguirements For
Electronic Pards, wilh the awception that B4 and PIND teclyag i not performed.
Hechanscal items ary Inspecied per FAL 306 - Incoming Inspeclion laseroctions for
machanical (tems, P&l I0% - lncoming Quality Control Enspection Lnstruwchisn, anc
PAl 60 — Frocedure Fur Processing Incoming or Furchased Farls Designated For
Flighli Lsa. Acgepled items are felivered Lo Material Conlvodled Staras and
rédained under specified comditipny w1l febricalian 15 régaired.  Non-canfarming
maxerials are helg lor Material Keview Boars [MRBY} dispasitian.  [PAL 37,
PAL 1QC 541}

Bogrd Asscub)y £ Tesi - Prior €o the siart of WLA board ascembly. 211 items are verified
la b corcecd by S1och room perspanel, as Lhe ilems are addumololed to form a kit, The
items are verified agsin Ly Lhe nperator whe asiembles the kit hy cheching against dhe
ai=buili-parte-lizt {MHPL). DCAS Mandatory Inspectinn Points are desigaaled For all
printed circuit, wirg wrdp and welded wirg boards, plus hoarness fonnectars for salder-
ing wiving, crwmping, #nlder splices and quality wmorkmanghip peidar to caaking ot the
component sioe of beards and sleeving of harnesses. Specilic instruclians are given in
ditguibly deawing nules and applicable docemonls callod owt in the dabrication procedure
and rerord [TER-2I0008081 and Parky List PL Z500DEG.  Ihese include wive condectian Tist
P4, Hotes - wide angle zoom 1ens atsy 2300191, Pracess Scanilard - bonding staking,
pobting, enopsulating 2ZB087E, Specificatien - drelhane protective costinyg 2280077 ano
Workmaaship Spec ALILOIG.

TYC Assendly gl Test — An upen bok desl is perfered per TP-[1-220a8019, and an Accepl-
anve Test per TP-AT-2294819, including vikralsan and thermsl varwm.  Targues are
spechl ied and witpnessed, traceabs ity nusbers are recorded dnd ralibrated tanls are
thecked prior W@ wie.  ROA Quolity and DCAS inspeclions are performed 4t bhe completiuvn
o specitied FMR apéralions in aicardanice with Pal Z040, PAT 200, PAT 208 amd PAL 217,
MCAS perspmoc] wiliess IYD Dbullun-up and critical Loryuiay.

DR 1213
SN b
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Loss of leis Funciion

{mechanicadl).

Luss of Joow Funchion

(ewchanicai}.

Lass af Focus Function
{nechanicall).

¥l.5

=HaLar failurg
-Lear Trawn lailure
~lens lailure

Ina i

Irability to ¢ontrpl
lacws . room, or iris.

Losis of mi;sinn critical
vidao.

LASTHIPECTION (Comtlinued)

PLA Aszenbly 400 1l — An open bas test is pesformed per 1P-[1-23070B4, Acceptance
Tesi per VP-AF-2307BHE. Torgues are specifiéd and witiessed, traceability nunbers are
recorded and calibrated tools are checked prive L& use. ROA Quality and DEAS inspec—
tlons are perforned at the conpleiian of specified FPR pperaticas in accardance with
Fal 204, PAL 205, PAL 277 end PAT A0Z. DCAS personnel witeess WLA bution—up and
criticsl 1orguaing.

IVCAAA Osseobly and Tesi - Alter 2 T and 3 WA have been lested individuably,

they ore moded and a Final acceplance test is performed per TP-AT-229983%, including
wibrativm and thermal wacoum envirenmesis. RCA and DCAS persoanal nonilor these
tests and revies the acceplance Lead dotefresutli.  These persamnel alsg inspect
attar a11 repasr, rowork and ratect,

Peepdralion (or Shipswent - The TVC und ULA are separaled prior ta shpment after
fabrication end testing iy complete. Each iy pachaged according 1o (CTY Leller BOI1

and T280746, Process standard Tor Pachayging ard Handling guidelines. Al related
dogumerdation including asseably drowwngs, Parts List, ABPL, Tesi Bata, eic., is
gathered and meld in 3 documentation folder assigned specidically bo each assembly.
This Folder 35 retained tor redecence. An £1DP is prepared far each ossy in
accordance with the requirvements ad WE-2503176.  RCA BT and NCAS perscanel aiiness
erating, pa<kaging, paching and warking, and review the EIDP For completeness and
ALCuraly.

A4
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Lass ol 1rks Tunchion
{mrchanvcal}.
Lass of Foon FusCtian
(mechanicall.
105% of Focus Function
(mechani cal),

WA

-Hator failare
-Laar Irain failure
-Lens failure

[ il b

Tnability Lo contral
focws. zoom, or iris.

Loss of missian critical
videa.

FaILURE HISTORY

TOR W-8848, Lag #0923, WLA 005501
TOR A-2649, Lag %986, WlA DO5-50}

Bescriptipa: Flight Failure.  Sparecraft pLevel, koosé clewwal observed in lens,

Lause: Hetaining ring kolding Tens +a place was lopse. This relaining ring is
held in place by using a stuking makerial, which was missing.

Lorrective Action: AlT of the evidenca indicates Uiy failure Lo be an isalated
inslance of an osabied manofaciuring step.  %ince ihis failure, vendor has

prépared & detailed mamulacturing procedures with greger 3L inspection checks to
insure gropes produclion,

amy
TRV R A
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) L LA —
Loss of leis Tunglyan
{aechanicall).

Less al 2oow Funclion
[mechanicall.
Loss af Forus fuactian
fmechanical).

Wl

-Hotar Failure
~Goar Train lailure
—Lens dailure

Ik

Inability Lo contral

locus, 2oom,. or iris.

Warst Lase:
Loss af mission
critlical videa.

il
i
a

ORERATIONAL EFFECTS

Lois of video. Porsible loss of wajor mideion objectives due Lo Tocs of RMS cameras
ar olhér required Cameras.

CHEW ACTIGNS

1F possible, coniinue HHS operatians wsing alternative wispal cues.

CAEY TEAINIEG

Crem should be trained to use possible altarnatives ta CCTVY.

HISS20H CONITRALKIE

:g:r! poseible, procedures showld be designed s0 they tan be accomplished without
V.

1-226



