CRITICAL ITEMS LIST PROJECT: SANS srsnn IIIC UBSTSTEM
------------------- AsS*Y MOnENCLXTURE: WOTATTORAL WARD CORYROLLIN ——  Ass't ¢ EEITY __  SHILT:
[ THEA Wi —TAILUAE RODE TAILURE EFFECT HOER [ FUNC.
LT{ nEV. DRANING utr AND on AR RATIONALE FOR ACCUPTANCE
DESICHATLON CAUSE END 1TEN CAITICALITY
1420 ? ROTATIONAL nObE : i LOSS OF ANY DESICM FEATURCS,
HAND O OUTPUT CHANNEL sILL | meeeeeeeeenees
CONTADLLCA FROM OME OK CAUSE
Y- NOAE UNEXPLCTED THT TRANSODUCEAS_ AND TME MECHANICAL LiMKAGE SYSTENS BETHLEM
SPAR P/N CHANMELS. TRAJECTORY HANOGRIP AMD THE TRANSDUCLAS, ARC JDENTICAL IN DESIGN TO THL
SUISSENIT DRAITER RHC. DCSIGH REVIEM HAS COMFIRMED THAT WATIREALS USACE
CAUSE(S): WORST CASE FASVENING METHODS AND LUBRICANT SYSTEMS ARE APPROPRIATE. ALL
a0 ) e WIRE TCARINATIONS ARE POYTED JO AFFORD STACSS RELIEF.
TRANSOUCER UREXPLCTLD _ |
| NOTION, THREC (OCNTICAL CIRCUITS PROVIOU SICHNAL DEMODULATION TNR [ACH
INCORRECT H/C OF YHE THAEE TRANSOUCLRS.
{2) OF ANP COMNANDS .
FALLURE. UNANNUKC IATED . IW EACH CIRCUIT, TWO TRANSISTOAS ARE ALTERMATELY SMITCHED BY
CREW ACTION THL OUTPUT OF A TRARSFORMLR WHICH IS DAIVEN BY 20 VAC, I1S00HI,
N REQ. . THL SMULYCHING ACTION OF THE TRANS)STORS RESULTS INM
RECHANICAL PHASE -SENSITIVE RCCTIFICATION OF THE TRAMSDUCER OUTPUT. THL
LIMKACE REDUNDANT PATHS ALCTIFIED QUTPUT 35S FILTCRED, AMD SCALED BY AN OPERATIONAL
TAILURC. REMA IMING APPLIT IER. ONL VRANSTORMCA PAOVIDCS THE SHIFCHING CORRANDS FOR
AtL THAEE CIRCUITS,
'L]] : N/A
TRANSTORMER TRANSISTORS ARE 2N2412A TYPE. OP-ANPS AR{ TYPE LMIOIA.
FAILURE,

{EE PARTS HAVE BLEM STLECYED ANC CONTROLLED N ACCORDANCE NITH
SPAR-ANS-PA . 00). THIS DOCUMERT DEFIRES THE PROCAAN
REQUIALMENTS TOR MONETORENG AND CONTROLLING EEC PARYS. THL
AEGUIACHENTS IMCLUDE PARIS SILLCTION TO AV LEAST “CSTABLISHED
RELPABILOTY™ LEVELS, AND ADCQUATL QERATING OF PART STRESS
LEVELS. PROCEDURES AND ACTIVITILS AAE SPECIFIED TO CMSURE AT
LEAST CQUIVALENT QUALITY FOR MOMSTAMDAAD AND ERR{CULAR FARTS.
RELEABILITY ANALYSIS WAS CONFIRNED MO PARTS MITH CENCRICALLY
HIGH FAILURE RATES. AEROSPACE DESICM STAMOARDS FOR DETAILING
ELECTROKIC PARTS PACKACING, MOUNTING AND
STAUCTURAL/NECHARICAL / INTCCRETY OF ASSEMBLICS ARE APPLLHED.
SUCH DESICK HAS BLIM REVICMED AND TOUMD SATISFACTORY THROUGH
THE DESICM AUDIT PROCESS . INCLUDING THE OSE OF RMELEABILITY
PAINTAINABILITY AND SAFEDY CHECKLISYS. MATCMIAL SELECTION AND
USACE CONFORNS YO SPAR-SC. 260 MHICH 1S EQUIVALENT TO THE WASA
MATERIALS USACC REQUIREMENTS. MORST CASE ANALYSIS HAS BIEN
CONDUCTED 50 ENSURE THAT PERFONMAMCE CAR BOC MET UNDCR WORST
CASE TEMPEMATURE AMD AGING CFFECTS. £LE PARTS SYRCSS AMALYSIS
HAS GEIN COPPLETED AND COMFIANS THAT THE PARTS ACET THE
DERATINC REQUIRERENTS .

PAINTED CIACUIT BOARD DESICHS HAVE BEEM RIVIENED TD ENSURE
ACEQUATE CIRCUIT PATH MIDTH AND SEPARATION AND TO CONF IR
APPROPREATE DINENSIONS OF CIRCUIT SOLOER PADS AMD OF CONPOMENT
HOLL PROVISIONS.

PARTS WOUNTING MLTHODS ARE CONTROLLED tM ACCORDAMCE WITH

NSFC-STO- 136 AND CAC PDS3489. FHESE DOCUMENTS AEQUIRL

arragv[n-nounnns HETHOOS ., STRISS RELICF | ARD CONPONLMT
. SCCURITY.

WHERE APPLICADLE, DESICN DRANINGS AND DOCUMCNTATION CIVE CLEAR
JOENTIFICATION OF HANOLING PRECAUTIONS TOR €50 SEMSITIVE
PARTS.

QOARD ASSENMBLY DRAMIMGS INCLUDE THL ACQUIREMEMT FOR SOLDIRINCG
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CRITICAL ITEMS LIST

PAOJLCT: SAWS £8: 08C_SUB
AsS*y nonfNCUATURY: WOTAYTONAL WARD CORTEONUITW —  Ass*v p/H. SUISSETTY SHECT:

SUSF SYSTEN

—1

H . 0 At 't A 4 Wo0f | FAILURE €FFECT | WOuR ] FUMNC,
REF. .. RAMING AEF. A on (Fd} RATIGMAL. FOR A
DLSIGHATION CAUSE END ITEN CAITICALITY ceerTance
1420 ? ROTATIONAL MODE : LOSS OF ANY .
HAND w0 OUTPUT , CHANNIL WiLL PROCESSING OF ADORESS DECOD(NG 1S PEAFORNED USENG A’ TYPE
COMTROLLER FRON ONE OA CAUSE €M0S LOGIC DEVICES. INPUT OATA IS BUFFERED B¥ A COMPLERENTARY
ary-1 NOAL 1 umexrecre TRANSISTOR STAGE. IHI CHOS LOGCIC CIRCUITS ARE OF THL GEREAIC
SPAR P/ CHAMRELS. | TRAJECTOAY, TYPE SIMIES “4000A™. THE CONPLEMENTARY TAANSISTORS AREL ZM2222A
SUISSEL? AND 2M79074.
1‘:11::!(:': WORST CASE
TAANSOUCER UNEXPECTED
FAILS | HOTION.
INCORRECT W/C
{2) OF ARP CORRANDS
FAILURE . UNANNUNCIATED .
CR{N ACTION
M REQ. - '
RECHARICAL
LINKACE AEDUNDANMT PATHS
FAILVAL . REMAKNING
(L} H/A
TRANSFORMR -
FAILURE.

PREPARED OY: RING
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CRITICAL ITEMS LIST

PROJECT: SAMS

SYSTIN: DAC_SUBSYSTEM

——————————————————— ass'v nonfRCLATURE: ROTATIORAL BAND TONYHOLLER —  ass'v P/N: 1T suerr: )
[THEA WARL OTV. & | TATLONL MOBE | FAILURE ETTECT WouR 7 TORC.
LR atv. | omswingG mir. AND on a1 RATIONALE FOR ACCLPTANCE
DESIENAT 0N CAUSE o 17En CRITICALITY
1420 2 ROTAT JONAL nook: . LOSS OF ANY ACCEPTANCE TESTS
HAND NO QUTPUT CHANNEL Wbl | eeeeeeeo oo
. CONTROLLLR FAON ONE-,ON CAUSE THE RHC 1S SUBJLCTED TO FHE FOLLONING ACCEPTANCE ENVIRONNINTAL
IR MOAE UNEXPECTED MESTING AS AN SAU. :
SPAR P/N THANNELS . TRAJCCTORY,
SIISSEH? O VIBRATION: LEVEL AND DURATION REFERENCE TABLE |
CAUSE(S):. MORST CASE -
m ] e O THIAMAL:  +120 DEGREES F TO 20 DEGREES F (12 HRS PER
TRANSDUCER UNEXPECTED CYCLL) 2 CYCLES TOTAL. |
FAILS | { norion. .
INCOARECT H/C THC AHC §S TESTED AS PART Of THE DAC SUBSYSTEM: WHICH CONSIST
(2) oF Anp CONMANDS . OF ORC PANLL_ IHC AMD AHC: PEM TP D41,
FAILURE. UNANNUNC | ATED .
CAER ACTION THE TOYAL DAC SUBSYSTEM UWDERGOES ANS SYSTEM TESTING. (1P SiB
o Q. RNS STRBHGBACK . AND TP552 FLAT FLOOR TESTS}) MHICH VERLF IES THE
AECHAN ICAL ABSINCE OF THE FAILURE KODE .
L INKACE REDUNDANT PATHS
FAILURE . AENAINING QUALI¥ ICATIONS TESTS
) /A THE AHC IS COATIFIED BY SINILARITY TO THE ORBITEM USED AMC
TRANSFORAER CXCEPT FOR FUNGER OPCRATED SMATCHES.  THE BASIC OAFFERENCES
FAILURL, #S THAT THE ORBITIR ANC iS TRIPLE REDUNDANT ANO THL AAS RHC
tS SINGLE STRING.
FLICHT CHECKOULT
PORS OPS CHECKLIST (ALL VEHICLES) JSC 16987
|
PREPARED OY: BFUG SUPERCEDING DATE: 0§ OCT §7 APPROVED AL
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CRITICAL ITEMS LIST

PRDJECT: SAMS

SYSTIM: DEC SUBSYSTEM
ASS*Y P/N: SHEET:

—_—— AsS*v nonfHTLATURY : BOYAYTONAL WARD CORTROLLER
FTHCA WARE_ QTV TATLORT ToDt TATLUML EFFECT HONA 7 FUNC. B
REF . ALY, ORAMING AEF. AND M "1 RATIONALE FOR ACCIPTANCE
DES | CHAT I1OM CAUSE [N ITEN CRITICALITY
1420 2 ROTATIONAL OO : LOSS OF ANTY QA/ ENSPECTIONS .
HAND #0 OUTPUT CHANNEL MILL | --m--omemoeee-
COMTROLLEN FRON ONE on ' | CAusE .
qrY-4 NOAE, .| ustxeecteo CEE PARTS (NSPLCTVON IS PERFORMED AS AEQUIRCO Y
SPAR P/N CHANNELS.  * | TRAJECTORY. SPAR-RMS-PA. 001, €ACH CEE PART IS QUALIFIED AT THC PART LEVIL
SI1SSL117 TO THE REQUIRTACNIS OF THE APPLICABLE SPLCIFICATION. ALL ECL
CAUSE(S): UORST CASE PARTS AME 100% SCAEEMLD AND BUANLO (N AS A RINIRUN, AS
T et ALQUIAED BY SPAR-ANS-PA.GOD, BY THE SUPPLIEN. ADDITONALLY,
TRANSDUCER UNEXPECTLD ELE PARTS AN[ 10OX RE-SCAEERCD IM ACCOADARCE WITH
FAILS } | motion, RCQUIAENENTS | BY AN INOCPENDCNT SPAR APPRGVED TUSTING
INCOARLCT W/C FACILITY. DPA IS PEATOANED AS AEQUIALO BY PA.0D] OM R RANDOALY
(2) or AW CONMANDS . SELECTEO 5K O PARTS_ MAXIWUN S5 PIECES_ WINIHUM ) PIECLS TOR
FAiLURE, u::nuunt':mtn. £ACH LOT WUMBLA/DATE ¢ODE OF PARTS RECEIVED. -
CAEM ACTION |
(n AR, - MIAE 1S PROCURED TO SPECIFICATION ML -W-22759 OR MIL-U 61391
RECHANICAL AND (MSPECTED AMD TESTED 7O MASA JSCNG0SO STAMDARD NURBER 95A.
L INKAGE ALOUNDANT PATHS
FAILURE RENA ININE RECEIVING INSPECTION VERIFILS THAT ALL PARVS RECCIVID ARE AS
- 10ENTIFIED I YHE PROCURENINT DOCUREMES. THAT BO PHYSICAL
(4 na DAMAGE HAS OCCURRED TO PARTS BURING SHIFMCNT, THAT FHL
TRANSFORMER RCCEIVING DOCUREMTS PROVIDE ADEQUATT TRACEARILITY INFORMATION
FAILURE. AND SCREEMING DATA CLUASLY 10ENTIFICS ACCEPTABLE PARIS.

—

PARTS ARE INSPLCTED THAOUGHOUT MAMUFACTURL AND ASSTRMBLY AS
APPROPAIATE 10 THE MAMUFACTURING SYACE CONPLETED. ¥WLSE
INSPECTIONS INCLUDE

PRAINTED CIRCUIT SOARD INSPLCTION FOR TRACK SCPARATION OAMAGE
AND ADLQUACY OF PLATED THROUCH HOLLS, :

COMPORCNT MOUNTING INSPLCTION FOR CORACCT SOLDCRING WiIRE
LOOF ING, STAAPPING (TC. OPLRATORS AWD INSPLCTORS ARC TRAINID
AND CERTIFIED TO MASA NHO 5100.4({JA} STANDARD, AS RODIFIED

BY JSC 09B00A.

COMFORMAL COATING INSPECTION SOR ADEQUATE PROCESSIMG IS
PERFORNLD USENG ULTAAVIOLET LIGHY FECHRIQUES.

POST P.C. BD. INSTALLATION EMSPECTION, WCRKBANSHIP &
CLEANL INESS (HOMEYMELL/COVERMRINT RCP. - WANDATOAY [MSPECTLON
POINT)

P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALICHAENT OF BOARDS, PROPER CONMECTOR COMTACT
AATING . WMIAE AOUTING STRAPPING OF MIAES ETC.,

PAE-CLOSUAE INSPCCTION . HOAKRANSHIS AND CLEAWLINESS
(CAC/COVERMAENT ALP. - NANDATONY INSPECTION POINT)

PRE-ACCEPTANCE TEST INSPECTION. MHICH INCLUDES A AUDIT OF
LOVER TIEN INSPECTION CORPLETION, AS BULLT COMF ICURATION
VCAIFAICATION TO AS DISICM ETC.  (MANDATORY IMSPECTION POINT).

A TEST READINESS REVIEM (TAR) KHICH INCLUGES VERIFICATION OF
TCST PERSONNCL, TEST COCURENTS, TEST EQUIPRENT CALIBRATION/
VALIDATION STAFUS AND HARDMARE COMFICURATION 1S CONVINED O
QUAL ITY ASSUAANCE IN COMJUNCTION WITH INGINEEZRING

RCLIADILITY CORFICURATION CONTROL | SUPPLIER AS AbPLICABLE
AND THE COVENNTMY AEPRESENTATIVE, PRIOA TO THE START OF AMY
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CRITICAL ITENS LIST

PROJECT: SANS
AS5*Y NONERCLATURE: ROTAYTORAL HARD CORTNGKLTN

STSTEN; DAC_SupsSYSTEN
ass*y e/N: 5||55[I|i SHEET: b

e

1 49 “TATLURE EFTECT HOUR 7 FURL.
acr . ny. oRAuinG air. AND oN 1”1 RATIOMALE FOR ACCEPTANCE
OLSICNATION caust €N 1T7EN CRITICALITY
"o 2 ROTATIONAL mook : LOSS OF ANY FORMAL TESTING. (ACCEPTANCE OR QUALIF ICATION).
<] wam0 N0 QUTPUT CHANMEL MILL
CONTROLLER FRON ONE OA CAUSE ACCIPTANCE TESTING (ATP) IMCLUDES, ANGIENT  VIBRATION
Qry-1 MOAE UNEXPECTED AND THEAWAL TESVING (CAC/GOVERAMNCHT RLP. - WANDATORY
SPAR P/ CHAMNELS . TAAJCCTORY . INSPECTION POINF)Y
SIISSENN?
CAUSE(S): WOAST CASE INTEGRATION OF DAC PANCL  AHC, THC AND RCEG. IASPECTIONS AL
) —mmwoeo - PERFORALD AT CACH STACE OF INFECRATION UHICH INCLUDES
TAANSOUCER UNEXPECTED CROUNDING CHECKS, INEER COMNECT CABLE VEAIFICATION  CONNECTOA
FAILS HOTION, INSPECT4ON FOR OMI OR PUSHEACK COMBACTS CVC.
INCORRECT H/C
(2) OP AW CONMANDS . SUB-SYSTEN PERTORMANCE TESTING (ATP) INCLUOES AN AMBIEKT
FA{LURE. UNANNUNCIATED . PCAFORMAMCE TUST. (WANDATORY INSPLCTION POINT).
CAEM ACTION
(%)) afe. SANS SYSTEMS INTEGRATION, THL NTCGAATION OF NECHAMICAL ARM
RECHAMICAL SUBASSEMBLIES AND THE FLIGHT CABIN EQUIFHENT FO FORN THE SARS.
Limcact ACOUNDANT PATHS INSPECTIONS ARE PERFORMLD AT EACH PHASE OF INTIGRATION UHICH
FAILUAL. REAAENING JHCLUDES GROUNDINC CHICKS, THAU WIRING CHECKS_ WIRING ROUIING,
A INTERFACE CONNCCTOAS FOR BENT OA PUSH BACK CONTACTS ETC.
) n/A
TRANSFORMEA SANS SYSTCAS TESUING - STROMCBACK AND FLAT FLOOR AMBIENT
FAILUAE, PERTORMANCE TEST. (SPAR/GOVIRWMENT REP. - MANDATORY INSPCCTION

POINT)
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CRITICAL ITEMS LIST

PROGJECT: SRNS

AssS*¥ MONENTLAYURL: ROVATTONAL WAND TORVAGETEN —  ass‘y ¢

SYSTEM: OEC SUBSYSTEM
LR

SHEET: _{o

DESCAIPTION

CORRCCTIVE ACTION

FAR 4100
S/N 102 MOV 81

DESCRIPTION

CORRECTIVE ACTION

UNIT REMORKLD

FAILED FRICTEOMAL HYSTERLSIS

[~ THEA WARL_qQiv. £ | FAILURE WODE ALV 4 | HOWR 7 TUAC.
AEF. REV DRAMING REF. AND oN 1/1 RATIOMALE FOR ACCEPTANGE
DESICNAT (N CAUSE END 1TEA CRITICALITY
1420 2 ROTATIONAL nodt: LOSS OF ANY '

HARD WO OBTPUT CHANNIL HILL FAILURL WISTORY

CONTROLLER FRON OME OR CAUSE e

qre-o NORE ‘ UNEXPECTED

gngsgnlc, CHANNELS . TRAJECTORY THE FOLLOMING FAILURE ANALYSIS AEPORT(S) ARE RELEVAMT:
ﬁl’IS!(SI: WORST CASE
TRANSDUCER UNEXPECTED FAR 400%:
FAILS | | novion, S/N EN MAY 19

INCORRECT M/C

(2) P ANP CONNANDS . DESCRIPTION
FAILURE, UMANNUMCIATED. | ----emeee-
» :::IEII ACTION BAOKEN STIFFENING RING DUE TO MISHANDL ING t
{ Q.
MECHANICAL CORRECTIVE ACTION
LINKAGE REDUNDANT PATHS | =-----emmmeeaaes
FAILURE . RAEMAINING ALPLACED
' N/ FAR 4002:
TRANSFORNLR S/H 202 JH 79
FALLURE,

PITCH (-} TORQUE 0,0lS._ PRCLOAD SET INCORRECTLY
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SUPEACEDING DATE: 06 OCT 87

APPROVED BY:

RMS/D&C -

335

DATE :



1

CRITICAL ITEMS LIST PROJECT: %w SYSTER: DEC SUBSYSTEM
------ ASS*T NOM : ASS'Y na—fﬂ!_s_t; fn“—“_'— SHEET:
— THR == A —FATCORT #OOF | TAICURE CFFECT | WouA 7 TUN 7 UNC. -
LT, Ly, auinG ntr. AND on i AATIONALE FOR A N
BESIEHATION cAUSE £n0 1TEN CRITICALITY LE FOR ACCEPTANCE
1470 2 ROTATIONAL MODE : LOSS OF ANY OPIRATIONAL CFFECTS
HAND wo outPut ., | ChmmeL we | oomeemmmoomeeooeees
CONTAOLLER FAOR ONE OR CAUSE
ary-1 nORE UNEXPECTED ARM DOES MOT RESPOND PROPLALY TO HAND CONTROLLER COMMANDS.
;“:5:17? CHAMNELS . TRAJECTORY . CAEW INHCAEMTLY COMPENSATES FOR ANY UMDESIRED ARA TRAJLCTORY.
c:ustm: WOAST CASE CRIM ACTION
TRANSDUCER UNEXPECTED
FAILS | | motion. APPLY BRAKES.
INCORRECT H/C
{2) OF AW COMNANDS .
FAILURE, UNAMNUNC LATED . CREN TAAIRING
cREw actiown | -
51 AEG.
RCCHANICAL THE CREW MILL BE TRAINED TO OBSERVE MMCTHER THE ARA IS
L INKAGL REDUNDART PATHS RESPONDING PROPIRLY 10 CONMAMDS. IF T ISH'T, APPLY BRAKES.
FAILUAL. REMATNING
--------------- ALSSHON CONSTRANNT
(0 ws e
TRANSFOAMER
FAILURE ., OPERATE UMDER VIANIER RATCS WETHIN 10 FY OF STRUCTURE. THE

—

* OPEAATOR MUST 8{ ABLE 10 DETECT THAT THE ARM IS RESPONDING
PROPEALY TO COMMANDS VIA WINDOM AND/OR CCTV VIENS DURIMG ALL
ARN OPERATIONS. .

SCALEM TAILURLS

R/A
ONASD OFFLINC

EXERCISE AHC IN ALL AKES
VEREFY VOLTAGES AT RHC QUIPUT,

ONASD ONL INE INSTALLATION

CXERCISE MHC IN ALL AXES
VEREFY 81T COUNT 1IN CACH AXIS
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