CRITICAL ITEMS LIST

[
REF,

PROJECT: SRMS SYSTEM: DAC COMTROLS SUBSYSIEM
ASS'Y NOMCHCLATURE: ROTATIONAL FAR NTROLLER ASS'Y psN; STISSETYY S-IET:
cHCLAT ROTATTONAL AND TORTRILLE pALEDL S | § i

FATLGRE K0T FXTUORE EFTE WR 7 FONT,
REV. DRAWING RéF. AND N 11
l CRITICALITY

0
DESIGNATION END 1T7EM

RATIONALE FOR ACCEPTANCE

CAPIURE /
RELEASE
SULTCH ary -
PN NS

amr-2r

» AUTO/MANYAL

HODE :
LO5S OF 80N

CAPT/REL
FURCTION,

CAUSE(S):
{1 Swifch
FAILS IN OFF
POSITION.

(2) sWIICh
FAILS 1N
CAPTURE
POSITION,

(3) SWITCH
FAILS IN
RELEASE
POSITION,

CAUSE (1)

LOSS OF ABILITY
10 CAPTURE AND
RELEASE
PAYLOAD,

CAUSE (23

WHEN MAN OR
AUTO SELECTED
CAPTURE SEQ.
WILL oCcuRr,
RELEASE WILL o
TNOPERAT IVE
WHEW TH MANUAL
MOTOR UILL
STALL WHEN
CLOSED
COMDITION IS
REACHED,

ARM WILL REMAIN
LINP URTIL EE
EE MODE SW.SET
TO OFF

CAUSE (3)
WHEN KAN OR
AUTD SELECTED,
RELEASE SEQ.
WILL PROCEED.
IF PAYLOAD
ElPI.HIEH u

TN WAMUAL , MOTOR
Wil STALL,

WORST CASE
UHCOMMANDED
RELEASE.
UNARNUNCIATED .
CREM ACTIOK
AEQUIRED.

REDUNDANT PATHS
REMAINING

FHE CAPTURE/RELEASE SWITCK IS A TOGGLE -
WS27TAT-27, QUALIFIED to MiL-C-83731,

REPRESENTATIVE SWITCHES AND ACTUATORS WERE LIFE TESIED foR
SRMS USE.

THIS TEST WAS CONDUCTED By MOUNTING THE SWITCHES IN A
REPRESENTATIVE HAND GRIP FRAME. TESTING INCLWOED - RANDOH
VIBRATION TO QT LEVELS AND OPERATING LIFE TESTS 10 t0000
CYCLES {5000 BEFORE VIBRATION AND 5000 POST-VIBRATION)
CONTACT RESISTANCE, AWD ACTuAfoR OPERATING FORCES. Fom
SWITCH OPERATIONAL CYCLES REFER o TABLE 13,

SOLDERED COMNECTIONS 10 THE SWITCHES ARE POTTED 1O AFFORD
STRAIN RELIEF, AND PROTECTION AGAENST SHORT CIRcuir,

THE PROCUREMENT SPECIFICATION FOR THE SWITCH ENCLUDES THE
REQUIRENENT FOR DPA ON SAMPLES FROM EACH DELIVERED LOT.

ACTUATED SWITCH, TypE

APPROVED 87
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neif REY.
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OESIGHATION

WIRE Ty T ]
oRaviNG REF,

2

ARD
CAUSE .,

PROJECT;
ASS'Y KOM

SYSTEH: DAC CONTROLS SUBSYSITEM
1552117

ASS'Y P/NH: 51 SHEET: 2

ON
END ITEM

CAPTURE/

RELEASE

SWITCH QY-
LR

P/N WS
amr-2r

Mook :

LOSS OF BOTH
AUTO/MANUAL
CAPT/REL
FUNCTION,

CAUSE(S):
{1) sulich
FAILS [N OFF
POSITEON.

{2) Swi1cH
FAILS I

(3) SWICH
FAILS IN
RELEASE
POSITION.

CAUSE (1)

LOSS OF ABILITY
TO CAPJURE AND
RELEASE
PAYLOAD.

" CAUSE (2)

WHEN MAW OR
AUTO SELECTED
CAPTURE SEQ.
WILL OCCUR.
RELEASE WILL BE
INOPERAT IVE .
WHEN B MANUAL
HOTOR WILL
STALL WHEN
CLOSED
CONDIVION IS
REACHED.

ARN WELL REMAIN
LEMP UNTIL EE
EE MODE Su.SET
10 OFf

CAUSE (3)

WHEN MAN OR
AUTO SELECTED,
RELEASE SEQ.
WILL PROCEED.
LF PAYLOAD
CAPT. THEN 1T
WILL BE
RELEASED.

IN HAHUAL  MOTOR

- Mt stacl.

WORST CASE
UNCOMMANDED
RELEASE,
URANNUNCIATED.
CREU ACTION
AEQUIRED.

REDUNDANT PATHS
REMAINING

RNS .
HCLATURE ; ATTONAL #AND TONTIGLL

[~ FRTTURE WODE | FATTURE EFFECT |

PREPARED BY: MFMG

SUPEACEDING DATE: 09 DEC BS AV

- . e -
- . B

11 AATIOMALE FOR ACCEPTANCE
LRITICALITY

THE RHC 1S SUBJECTED TO THE FOLLOWING ACCEPTANCE ENVIRONHENTAL
TESTING AS AN SRU. -

0 VIBRATION:
O THERMAL:

|
LEVEL AND DURATION REFERENCE TABLE 1

+120 DEGREES F I0 20 DEGREES F (12 WRS PER
CYCLE) 2 CYCLES TOTAL,

THE RHC IS TESTED AS PART OF THE DAC SUBSYSTEM; WHICH CONSIST
OF DEC PANEL, THC AND RHC; PER 19 347,

THE TOTAL DRC SUBSYSTEM UNDERGOES RMS SYSTEM TESTING, (TP 518
RNS STROMGBACK, AND TPSS2 FLAT FLOOR TESTS) WHICH VERIFIES THE
ABSEMCE Of THE FAILURE MODE.

QUALIFICATIONS TESTS )

- THE RHC IS CERTIFIED BY SIMILARITY 1O THE ORBITER USED RHC
ENCEPI FOR FINGER OPERATED SWITCHES. THE BASIC DIFFERENCES
IS THAT THE ORGITER RMC IS IRIPLE REDUHDAHT AKD THE RMS RHC
IS SINGLE SIRING.

FLIGHT CHECKOUT

PDRS OPS CHECKLISY (ALL VEHICLES) JSC 16987

RMS/D&C -~ 396 DAE:
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ASSiy

S¥STZM: DAC CONTROLS SUBSYSTEM
v

Pz STISSET SHEET: _ 3

FRO.ECT: SRYS
ASS'Y KONEWCLATURE: ROTATTOWAL WAWD CORTROLLER —
- FATCURE EFFECT | WOWH 7 FOWU, —

-

AUTO SELECTED,
PELEASE SEQ.

WItL PROCEED. PARTS ARE INSPECTED

INSPECTION POINT)

PERFORMED AT €ACH SIAGE OF |
GROUNOING CHECKS

AND ACCEPTANCE TEST DATA 1DENTIFIES ACCEPTABLE PARTS.
THAQUGHOUT MANUFACTURE AND ASSEMALY AS

[F PAYLOAD APPROPRIATE 1O THE MANUFACTURING STAGE COMPLETED. THESE

t:{l.;lEIEII " IMSPECTIONS INCLUOE,

ULl

RELEASED. COMPONENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE

[N MARUAL , MOTOR LOOPING, STRAPPING, ETC. OPERAIORS AKD INSPECTORS ARE TRAINED

WILL STALL, A0 CerfafiED 10 WASA NuB 3300.4(38) STANDARD, AS WOOIFIED
Y JSC 0ABO0A.

WORST CASE

Tepreeeres PRE - CLOSURE IMSPECTION, WORKMANSHIP AND CLEANLTNESS

LERSE (CAE/GOVERNMEKT REP. - MANDATCRY INSPECTJOM POINT)

RELEASE .

UNANNUHC IAZED . A TEST READINESS REVIEW (TRR) WHICH INCLUDES VERIFICATION OF

CREW ACTION FEST PERSONNEL, VESI DOCUMENTS, TEST EQUIPHERT CALIBRAT {08/

REQUIRED, VALIOATION STATUS AD HARDUARE CONFIGURATION 1S COMVENED BY
QUALITY ASSURANCE IN CONJUNCTION WITH ENGINEERING

REDUNDANT PATHS RELEABILITY, COMFIGURATION CONTROL SUPPLIER AS lﬁPllClﬂlE.

REMAINING AND THE WMENT REPRESEMTAVIVE, $rior 10 THE START OF ANY

""""""""" FORMAL TESTING {ACCEPTANCE DR QUALIFICATION).

N/A

ACCEPTANCE TESTING (AVP) INCLUDES, AMBIENT, VIBRATION
AND THERMAL [ESTING {CAE/GOVFRMNENS REP.

INTEGRATION OF DEC PANEL, RHC, THC AHD L]

WIEGRATION, wHitH
INTER COMNECT CABLE VERIHCAIION, CONHECTOR
INSPECTION FOR B‘NT OR PUSHBACK COMTACTS EfC,

SUB-SYSTEM PERFORMANCE TESTING (ATP)
PERFORMANCE TESY. (MAMDATOAY INSPECK{oN POINT ),

e - : . -
REF, REV, piawlnG afr. AND oN 171 RATIONALE FOR ACCEPTANCE .
OESIGRATICN CAUSE END ITEM CRITICALITY !
1540 3. CAPTURE/ MODE: - CAUSE (1) OA/INSPECTJONS
RELEASE LOSS OF 80TH woss of asrenny | SSLOUUTUTLOUT
SULTCH avy-1 AUTO/MANUAL TO CAPTURE AND .
P/M NS CAPT/REL RELEASE TOGGLE SWITCHES ARE PROCURED 10 MS27717 AS REQUIRED BY
212 FUNCTI0K. PAYLOAD . HOMEYVELL DRAWING WO, 10057199. SULICHES ARE QUALIFIED AND
SCREEWED TO THE REOUIREMENTS OF MIL-5-83731 AND DRAUENG HO.
CAUSE(S): CAUSE (2) 10047199 QUALIFICATION TESTING OF SWITCHES WAS PERFOAMED 0
1) SwIich WHEN MAM OR JHE REQUIREMENIS OF HOMEYWELL TEST PROCEDURE NO. Su-QTP-O1.
FAILS 1N OFF AUTO SELECTED THE SWITER KECHANISMS AND SUETCHES SUCCESSFULLY COMPLETED
POSITION. CAPTURE SEQ. 10.000 CYCLES OF LIFE CYCLING. IN ADDETSON TO TME 10,000 L1¢E
WILL OCCUR. CYCLES, THE SWITCH MECHANISMS AKD SWITCHES WERE SUBJECIED IO
(2) SwINcH RELEASE WILL BE THE GAVT AND FLIGHT VIBRA)ION REOUIREMENTS OF CAE \
FAILS In INOPERAT I VE . SPECIFICATION PS 87027.51, PRIOR 10 ANY SWITCH CYCLING OR
CAPTURE WHEW TN MANUAL VIBRATION, SUITCH MECHANISH SUD ASSEMBLIES WERE GIVEN A
POSIHTION. NOTOR WILL FUMCTIONAL PERFORMANCE TEST OM THE SSHC TES] COMSOLE. DEFAILED
STALL WHEN TEST RESULTS ARE COVEREC 1M HONEYVELL TESF REFORT NO.
(3 SWITCH CLOSED AEX-T7-059. WASA APPROVAL OF SMITCHES IS UNDER NSPAR 4892 AND
FAILS IN COMDITION IS NSPAR 40D,
RELEASE HEACKED.
POSITION. ARM WILL REMATH WINE 1S FROCURED TO SPECIFICATION MIL-W-22759 OR MIL-W-8138)
éé"ﬂw u:t;:.l gE' ANO INSPECTED AMD TESTED TO HASA JSCMBOBO STAMDARD NUMBER 9SA.
10 OFF . RECEIVING INSPECTION VERIFIES TMAT SWITCHES RECEIVED ARE AS
IDERELFIED IN THE PROCUREMENT DOCUMENTS, THAT NO PRYSICAL
CAUSE (1) DARAGE MAS OCCURRED TO SWITCHES DURING SHIPMENT, VEAT THE
LHEN MAW OR RECEIVING DOCURENTS PROVIDE ADEQUATE TRACEABILITY (NFORMATION

- MANDATORY

INSPECT1ONS ARE
INCLUDE S

{HCLUDES AN AMBIENT
} SR

PREPARED @Y: WFWG

SUPERCEDING DAYE: D9 DEC B4

APPROVED BY:
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CRITICAL ITEM

8 LIST

ODESIGNATIOH

WANE, OTY, §
prawinG REF.

PROJECT;
ASS'Y NOW

EQHS
NCLATURE: NAL HEK HIADLL

SYSTEM: DAC CONTROLS SUBSTSICY
ASS'Y P/N: SIISSETTY T OSHEET:

CAPTURE/
RELEASE
;Illll:li ary-1

L
217727

MODE ;

LOSS Of BOTH
AUTO/MANUAL
CAPT/REL
FUNCTION.

CAUSE(S):
(1) SUITCH
FAILS LN OFF
POSITION.

(2) SwitcH
FAILS IN
CAPTURE
POSITION.
{3) S\MITCH
FAILS IN

AELEASE
POSITION.

FXL_CRE EFFECY
L]
EWD {1TEM

CAUSE (1)

LOSS OF ABILITY
10 CAPTURE AKD
RELEASE
PAYLOAD .

CAUSE {2)
GUHEN MAM OR
AUTO SELECTED
CAPTURE SEQ.
VILL OCCUR.
RELEASE WILL BE
IHOPERATIVE .
UHEN TH MANUAL
HOTOR WILL
STALL UHEN
CLO! .

ARN WILL REMAIN
LINP UNTIL EE
EE MODE SW.SET
10 OFF

CAUSE (3)
WHEN MAN OR
AUTO SELECTED,
RELEASE SEQ.
WILL PROCEED.
1f PAYLOAD
CAPT.THEN 1T
WILL BE
RELEASED,

TN MANUAL , HOTOR
viLL stal.

WORST CASE
UNCOMMANRDED
RELEASE.
UNANNUNCEATED
CREN ACTIOM
REQUIRED.

REOUNDANT PATHS
REMAINING

PREPARED BY: MFUG

SUPERCEDING DATE: D9 DEC B6 Al

RZ-T 7 FORT,
1/1
CRITICALITY

(AATIONALE FOR ACCEPTANCE

SRMS SYSTEMS INTEGRATION, THE INJEGRATION OF MECHANECAL ARN
SUBASSEMBLIES AND THE FI.iEHI CABIN EQUIPHENT TO FORM THE SRMS.
ENSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
[MCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING RGJIING'
INTERFACE CONNECTORS FOR BENT OR PUSH BACK COWIACTS EIC.

SANS SYSTENS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
'I:SII!F?NMNCE TEST. (SPAR/GOVERHWMENT REP. - MANOATORY [MSPECTION
NT)

RMS/D&C - 398
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DESIGHATION

CAPTURE/
RELEASE
;UIIEIl o1Y-1

/N NS
2mz-2r

—

WARE, OTV, T
DRAVING REF.

PRCIECT: SaMsg

ASS'Y NOMEWTLATURE: ROFATIONAL WAND CONTROLLER

[ FRTIURE WOOE | H

oN
END |1EM

SYSTEN; DEC CONTROLS SUBSISIEM
ASS'Y p/N; STTS5ETT

RATIONALE FOR ACCEPTANCE

HODE : .
LOSS OF BOTH
AUTO/MANUAL;
CAPI/REL
FUNCTIOM.

CAUSE(S):
£1) Svitch
FAILS IN OFF
POSIFION.

(2) SWICH-
FAILS In
CAPTURE
POSITION.

(3) sustcu
FAILS N
RELEASE
POSETION.

CAUSE (1)
RELEASE
PAYLOAD .

CAUSE (2)
WHEN MAH Of

CAPTURE SEQ.
VILL OCCUR.

INOPERATIVE .

HOTOR MILL
STALL WHEN

10 OFF

CAUSE (3)
WHEN MAN OR

RELEASE SEQ.

1F PAYLOAD
CAPT . THEW 1Y
WILL 6E
RELEASED.

wiiL stacl.
WOAST CASE

UNCOMMANDED
RELEASE.

CREW ACTION
REQUIRED.

NEMAINING

LOSS Of ABILITY
TO CAPTURE ARD

AUTG SELECTED

RELEASE WiLL B¢
WHEM 1N MANUAL

LINP UNTIL EE
EE -MODE SU.SEY

AUTO SELECTED,
WILL PROCEED.

1N MARUAL ,MOTOR

UNAHNUNCIATED

REDUMDANI i-ATHS

aL

PREPARED BY: MFUG

ERCEDIHG BATE: €

APDROVID dY

THERE HAVE BEEN NO FAILURES ASSOCIATED WITH THIS FAILURE
MOOE ON THE SRMS PROGRAM.
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PROJECT: SANS SYSTEN: DSC COMTAGLS SUBSYSTEM
ASS'Y WONERCLATURE ROTATIONAL HAND CONTROLLTR — ASS'Y PfﬂT_ST|55[1HT T OSHELT:

LInF UNTIL EE
€€ MODE SW.SCT
10 OFF

CAUSE (1)
HHEN MAR OR
AUTO SELECTED,
RELEAST SEQ.
BILL PROCELD.
tF PAYLOAD
CAPT. THEN 1T
WiLL BE
RELEASED.

N NANUAL MOTOR
MiLL STALL.

HORST CASE
UNCONNANDED
AELEASL.
URANNUNCIATED .
CAEM ACTION
AEQUIRED.

AEDUNDANT PATHS
RENAINING

THEA *A ¥ TATLURE nobE FAILURE EFficCT HOMR [T
nEF . REY. DAAuinG Air. AND oN 1/l RATHOMALE FOR ACCEPTANCE
DESIGHATION CAUSE END 1TEN CRITICALITY
1540 LR CAPTURE/ MODE: CAUSE (1}

RELCASE LoSS oF BovH LOSS OF ABILITY OPERATIOMAL EFFICTS

SHITCH QT¥-1 AUTO/NANYAL T0 CAPTURE AND | ---------e----enoeo

P/N NS CAPT/REL RELLASE LOSS OF PRINARY CAPTURE/RELEASE CAPABILITY. WITH MAMUAL OR

2mzr-n FUNCTION. PAYLOAD . AUTO SELECTED AND PAYLOAD CAPTURED, PAYLOAD WILL BE RILEASED,

UNANMUNICATED.
CAUSE(S): CAUSE (2} Oon ‘
(1) SwitcH HHEN MAN OA WHEM MANUAL SELECTED ARM MILL LEMP UMEXPECTUIDLY AMD MILL!
FAILS IN OFF AUTO SELECTID ATAAIN LINP UNTIL EE MODE SW. SET TO OFF . OPERATOR HILL
POSITION, CAPTURE SEQ. OLTECT OFF MOMINAL EC OPLRATIONS.
HILL OCCUR,
{2) SHITCH RELEASE ¥ILL BT CREM ACTION
fFAILS N IMOPERATIVC. | ------e--e-
CAPTURE HHEN 1R AANUAL €[ MODE SW TO OFF . IF PAYLOAD CAPTURED SELECT BACKUP TO
POSITION, MOTOR MILL RELLASE PAYLOAD. RNS DAC IFW KIT AVAILABLE.
STALL GHEN

,ll SHITCH ‘CLOSED CREW TRAIMING
AILS IN conpitiom 1S | 0 ---e-mmmeee--
NELEASE AEACHED. CREW MILL BE TAAINED TO DETECY OFF NONIMAL EE OPERATIONS. IF
POSITION. ARN HILL AENAIN PAYLOAD CAPTUACD CREM WitL BE TRAAIMED TO SELECTY EE NMODE AFTER

PAYLOAD 1S STABILAZED AND AT 175 RLLEASE POSETION.
RISSION CORTAAINES

nA

CXERCISE CAPTURE / RELEASE .SWITCH
VEMLFY CONTINUITY OF MAMUAL CONTACTS.

ONASD OMLINE THSTALLATHON

WITH CE SHITCH IN MANUAL MODE SELECT CAPTURE / RELEASE
VERITY CORRECT VOLTAGES AT LONGERON INTERFACE

ONASD OMLINE TURNAROUND

WITH CC SRITCH 1N MANUAL MODE
VERIFY CAPTURL/AELEASE TUNCTiION

PREPARLD BY: MFUG

SUPERCEDING DATE: Q6 OCT 87

APPROVED RMS/D&C - 400 DATE:



