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REDUMDANT PATHS

PRIOR 1O ASSEMELY [N THE FUSE PLUG ASSEMBLY, A CONNECT PIN 1S
SOLOERED TO EACW OF THE FUSE LEAD WIRES. THIS pROCESS Is

RERAINING CONTROLLED Y ESTASL [SHEO PROCEOURES WHICH INCLUDE THE
--------------- AEQUIREMENT OF A *METERED™ QUALITY OF SOLDER FOR EACH SOLDER
3 ruses JOINI. THE FUSE SODY ANO LEAD WIRES ARE SLEEVED 10 PRECLUDE

SHORT CIRCUITS, EACH FUSE AMD ALL SOLDERED JOINTS ARE
SUBJECTED TO RADIOGRAPHIC FNSPECTION.

IHE FUSE PLUG ASSEMBLY INCLUDES AN ALUNMINUM POTTING

SHELL. FOLLOWING IMTEGRATEON OF TNE FUSES, INE CONNECTOR
ASSEMOLY S POTTED USING A SEME-RESILEENT (RTV) COMPOUND . THE
POTIING MEDIUM PAOVIDES GOOD NEAT TRANSFER AMD ENSURES
MECHAMICAL SIABILITY OF VHE INDIVIDUAL FUSES.

POER TO THE END EFFECTOR WEATERS 09 CONDUCTED BY 2 PARALLEL
WIRES, EACH OF UHICH 15 PROTECTED BY A S AWP FUSE,
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REF. REV. oaving afr. AND o 3710 RATIOMALE FOR ACCEPTANCE
OESIGRAT 10N CALISE END I7EN CRETICALSTY
4650 1 SHOULDER MODE : ONE OF FOUR 28V DESIGH FEATURES
FUSING. 45 LOSS OF Tv SUPPLY LINES | 0 ..ol ULl
. FRINE CAMERA PAN LOST. INCAEASE )
CHANNEL T Ri% IN VOLTAGE DROP FUSES USED IN THE SNOULDER FUSE PLUG ASSEMBLIES ARE OF THE
FUSES. 18 FUSE. 10 THE DESIGH DEFINED 8T MSFC SPECIFICATION 4OM3B259. FOR Sas
BACK-UP EQUIPNENT. NO APPLICAY IO, DESIGH AND PAOCESS INPROVEMENTS WAVE BEEN
CHANNEL CMSE(S): EFFECT WILL O NEGOTIATED WITH, AMD INPLEMEMIED BY, THE MAMUFACTURER.
FUSES, (1) WOTICED, THESE INCLUDE:
VIRING MECHANICAL
SCNERATIC SHOCK WORST CASE - INPROVED ATTACHMENT OF END CAPS,
5114063156 viesAtiown | ---.....L - CONTROL OF FUSE ELEMENT LENGIH AND DISPOSITION WITHIN THE
REVISION C. MATERIALS N0 EFFECT ON FUSE B0OY TUBE.
FSES 38 CREU/VERICLE On - CONIROL SOLDERING BETVEEN FUSE ELENENT AND THE END CAPS.
MROUGH 41) MISSION.
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ASSY
TR [~ VATCUWE WODE T FATCURE EFFECT ]
REF . REV. oraulng atr. A0 ont 371000 SATIONALE #OR ACCEPYAMCE
DESTGHAT 10N CAUSE EWD [TEN CRITICALITY
4650 1 SHOULDER 0DE : ONE OF FOUR 26V ACCEPTANCE -1ESTS
FUSING. &S L0sS Of v SUPPLY LINES |  -e--eeeeo..illl
- PRINE CANERA PAN LOST. INCREASE THE SWOULDER, ELBOV AMD WRIST JOINTS ARE SUBJECIED TO THE
CHANME AR TILY =g ﬁllﬁi pROP FOLLOVING ACLEPTANCE ENVEROWENTAL TESTING.
{',{.5’5?.1." huse. EQUIPMENT. NO O VIBAATION: LEVEL AND DURATION - REFERENCE TABLES 9, 10 AND
CHANNEL r.nm' (5): gﬁgnmu 3 ". ,
:l'l’ﬁgc l‘!f’.'mlm ) O THERKAL: 70 DEGREES C TO -25 DEGREES C (2 CYCLES)
SCHEMATIC SHOCK MORST CASE 14 10°*6 ToRR.
TION | ceceeeeens
323253.‘.‘:. :i!‘:‘:.m NO EFFECT OM THE JOINTS ARE INJEGRATED INTO THE RNS SYSTEM (PER 1PS32)
(FUSES 38 CREV/VENICLE OR IMICH 1S FURTHER TESTED IN (1P5Y8 RMS STROMGBACK AMD [PS52
THROUGH 1) MISSTON. FLAT FLOOR). THESE TESTS VERTFIES THE ABSENCE OF THE FATLURE
REDUNDANT PATHS i
REMAINING QUALTFICATION TESTS
3 fuses THE SWOULDER AND WRIST JOINTS WERE SUBJECTED TO THE LISTED

BELOV ENVIROWMENTS. THE ELBOU JOINTS UAS NOT ENPOSED THE
QUALIFICATION EMVIAOMMENTS WAS CERTIFIED BY SINILARITY TO THE
SHOULDER JOINT.

O VISRATION: LEVEL AND DURATION REFERENCE TABLES ¢ AMD 10
0 SHOCK: 206/11 WS - 3 ANES ( & DIRECTIONS)

O THERMAL VACUUM: +81 DEGREES C 10 -36 DEGREES C (& CYCLES)
1 K 10°%% ToRR.

MIL-STD-481 AS MODIFIED 8Y $1-E-0002 (TESIS CEQ1,
CE03, CSON, CS02, CS06, REO2 (N/B).

O WUMIDITY: ONLY SHOULDER JOINT UAS TESTED, 95X AN
(85 DEGREES C MAINIACMED FOR 6 WRS.) (65 OEGREES
C TO 30 DEGAEES C IN 16 WRS) 10 CYCLES 240 MRS.

O LOAD YEST: SHOULDER JOINT STRUCTURAL LOAD TEST REFERENCE
TABLE 12.

0 ENC:

NOIE:

ELOOV JOIMT (S/N 302 AND UP) INCORPORATES %OM-WELDED
:unsmnus WHICH WAS LOAD TESTED TO LOAD IN REFENENCE FABLE
s,

FLIGHT CHECKOUT

PDRS OPS CHECKLIST (ALt VEHICLES) JSC 14987
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| TRER [ FATCURE WOUE | FATUONE EFFECT | .

nEF. REV, oravin afs. AND o 3/10A8 RATIOMALE FOR ACCEPTANCE

DESIGNAT IOM CAUSE Enu JFEN CRITICALITY

4650 1 SHOULDER [ H OME OF FoUR 2BV GAZINSPECTIONS

FUSING. 45 L0SS OF TV SUPPLY LIMES | 000 cieeean.llll

- PRINE A PAN LOST. INCREASE
CHANNEL ) IN VOLTAGE OROP - FUSES ARE PROCURED AS A EEE PART TO SPAR SPECIFICATION

FUSES. 14 10 THE SPAR-SGASY/N7Y, WHICH INCORPORATES SPECIFICATION MSFC4OMIBZ59

SACK-UP EQUIPHENT. MO AS REQUIRED B¢ PAR-RNS-PA.00J. QUALTFICATION, ACCEPTANCE

CRAMNEL CAUSE(S): EFFECT WILL BE VESTING AMU Ni: LawiLITY LIFE TESTING OF FUSE PLUG ASSEMBLIES

FUSES. {1) NOTICED. UAS PERFORMED O THE REQUIREMENTS OF THE SPAR-EMS-IP 952,

UIAING MECHANICTAL

SCHNEMATIC BHOCK WORST CASE EEE PARTS INSPECTION IS PERFORMED AS REQUIRED BY

511406318 VIORANION | -.---ee-.- SPAR-MMS-PA.0U3. EACH EEE PART IS QUALIFIED AT THE PART LEVEL

REVISION C. WATERLALS NO EFFECT OM 10 THE REQUIREMENTS OF THE APPLICASLE SPECEFICATION. ALL EEE

CREV/VENICLE Oa PARTS ARE 100X SCREENED AND BURNED N, AS A MINIMUM, AS

NISSION. REQUIRED BY SPAR-RMS-PA.O03, BY THE SUPPLIER. lDD"'(ﬂlll',

- EEE PARTS ARE 100X RE-SCREENED IN ACCORDANCE WITH

REDUMDANT PATNS REQUIREMENTS . BY AN INDEPEMDENT SPAR APPROVED TESTING

REMAINING FACILETY. OPA 1S PERFORMED AS REQUIRED BY PA. 003 OM A RANOOMLY

-------------- SELECTED 35X OF PARIS, MAXIMM $ PIECES MINIMUM 3 PIECES FOR

3 ruses EACH LOT MMBER/DATE &IIE OF PARTS IECE'WU.

VIAE 1S PROCURED TO SPECIFICATION MIL-W-22759 OR MiL-W-81381
AND INSPECTED AMO TESIED 1O MASA JSCMSDS0 STANDAMD WUMSER 9SA.

RECEIVING INSPECTION VERIFIES TMAT ALL PARTS RECEIVED ARE AS
IDENTIFIED 1N THE PROCUREMENT DOCUMENTS, THAT MO PHYSICAL
DAMAGE MAS OCCURRED 1O PARTS DURING SHIPMENT, THAT THE
RECEIVING DOCLMENTS PROVIDE ADEQUATE TRACEASTLITY InFORMAT IO
AND SCREEMING DATA CLEARLY IDENTIFIES ACCEPTABLE PARTS.

PARIS ARE INSPECTED THROUGHOUT RANUFACTURE AMD ASSEMSLY AS
APPROPRIATE 10 THE MANUFACTURING STAGE COMPLETED. THESE
IMSPECTIONS INCLUDE,

COMPONENT NOUMTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, EVC. OPERATONS AMD INSPECTORS ARE TRAINED
::"ch.h"m 10 MASA B S300.4(3A) STANDARD, AS MODIFIED

PRIOR 1O POTTING, YHE SOLDERED CONTACTS OF THE FUSE
ASSEMOLY ARE SUBJECTED 10 RADIOGRAPHIC INSPECIION TO CHECK
FOR POROSITY AND INTEANAL FLAVS.

PAE AND POST POTTING INSPECTIONS TO SPAR-1VP 257 VERIFY
VOLTAGE DROP (RESISTANCE) AT HIGH AND LOW TEMPERATURE (-18
DEGREES C AND +118 DEGREES C} (SPAR/GOVERNMENT AEP. -
MANDATORY INSPECTION POINT).

FUSES ARE ACCEPIANCE TESTED 1O SPAR-ITP 257 WNICH
IRCLUDES AMBIENT TESTING AND THERMAL CYCLING,
(SPAR/GOVERNMENT REP. - MANDATORY INSPECT[ON POINT).

PRIOR TO MATING FUSE PLUG M1TH RECEPTICLE ON SHOULDER
COMNECTOR BOX, INSPECTIONS INCLUDE VISUAL, CLEANLINESS,
WORKMAMSHIP, IDENTIFICATION, CHECK FOR BEAT O PUSHED
Back contacls etc.

JOUIP LEVEL PRE-ACCEPTANCE TEST HISPECTION, INCLUDES AW
AUDIT OF LOUER TIER INSPECIION CONPLETION, AS BUILT
COHF JGURATION VERIFICAYION O AS DF SIGN ETC.
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CRITICAL ITEMB8 LISBT PROJECT: SAM SYSTEM: nu|ﬁ* gas SUBSYSTEN
—— - - ASS'Y : ASSY waﬁg: 11 SHEET: 4
WANE UTY. € | FATLURE WOF | FATUONE EFFECT
REF . REV. onaulng ale. AND on 311008 RATIONALE FOR ACCEPTANCE
DESIGNAT LON CAUSE END 1TEM CRTTICAL LYY
4850 1 SHOULDER MODE : ONE OF FOUR 28V :
FUSING. 43 LOSS OF TV SUPPLY LINES A TEST READINESS REVIEV (1RR) VHICH INCLUDES VERIFICATION OF
- PRINE CAMERA PAN LOST. INCREASE JEST PENSOMNEL. TEST DOCUMENTS, TEST EOQUIPMEMT CAL IBRAT oM/
CHANNEL D TILY [N VOLTAGE DROP VALIDATION STAfUS AND MARDUMARE  CONFIGURATION IS CONVENED BY
FUSES. 18 fuse. 10 THE QUALITY ASSURANCE IN CONJUNCTION WITHW ENGINEERING
ACK- P EQUIPMENT. MO RELIABILITY, COMFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
CHANNEL CAUSE(S): EFFECT WILL BE AND THE WNENT MEPAESENTATIVE, PRIOR 1O THE START OF ANY
FUSES. T NOTICED. FORMAL TESTING (ACCEPTAMCE OR QuALIFICATION).
VIRING NECMANCAL
SCHEMATIC SHOCK WORST CASE JOINT LEVEL ACCEPTANCE TESTING (ATP) INCLUDES AMBINET,
S1940E316 vIBRATION | --------C. VISAATION AMD THERMAL-VAT TESTING.
REVISION C. MATERIALS MO EFFECT Ow (SPAR/GOVEANMENT NEP. - MANDATORY IMSPECTION POINT).
(FUSES 38 CREU/VEHICLE OR
THROUCH 41) MISSION, SRNS SYSTENS (MTEGRATION, TWE INTEGRATION OF MECHANICAL AR
: SUBASSEMBLIES AMD THE FLIGHT CADIN EQUIPMENT TO FORM THE Sams.
REDUNDANT PATHS INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WWICH
REMAINING INCLUDES GROUMDING CHECKS, THRU VIRING CHECKS, MiRING ROUTING,
Viess T INTERFACE COMMECTONS FOR dEMT OR PUSH BACK CONTACTS EIC.
SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR ANSTENT
:g:rgmlcc TEST. (SPAR/GOVERNMEMT REP. - MANDATORY INSPECTION
"
i
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CRITICAL ITEBMB LISBT PROJECT : SYSTEM: Fg!ﬂlﬁﬂ ﬁa SURSTSTEN
- - _———— ASS'Y ‘m‘mrmﬁ Ass'y P/N: SHEET:
-:El fEV oraving aff W 3
. . . ol J1RAD RAVIONALE FOR ACCEPTANCE
DESIGNATTON CAUSE END [ TEN CRITICALTTY o g
4650 1 SNOULDER MODE : ONE OF FOUR 28V PATUME Wistomy T
FUSING. 4% LOSS OF IV SUPPLY LIMES |  .-.... ¢ Mistonr
o oo e | v TaceEAse
VOLIAGE DAOP THE FOLLOWIN SIS REPORT(S) ARE RELEVANI:
Eamer e I vou G FATLURE ANALYSIS REPORT(S)
SACK-UP EQUIPMENT. MO
CHANNEL CAUSE(S): EFFECT VILL BE
FUSES. 1} NOTICED, FAR 2114
VIRING MECRANICAL S/H 202 am 8a
SCHEMAT IC SNOCK WORST CASE
$11408318 VIORATION | ---.---... DESCRIPTION
REVISION C. MATERIALS O EFFECT O |  -..-.....l
(FUSES 38 CREW/VENICLE OR NIGN RESISTANCE FOLLOWING THERMAL CYCLING CAUSED Y MFG.
THROUGH 41) NISSION. DEFECT. .

NEDUMDANT PATHS
REMATNING

CORRECTIVE ACTION

MFG TO IMPLEMENT THERMAL TESTING.

FAR 2120:
S/N 201 I A

DESCRIPTTON

NICH RESISTAWCE, MFG DEFECT. REFER TO FAR 2114. OUT-PUT DID
HOT SUlTCH, rotfoutnc maininy TEST, DUE TO SHORTED LED

CORRECTIVE ACTION

REFER TO FAR 2114 (FMEA NO.4590, 48T0) REPLACED LED.

(FMEA NO. 4590, 4670)

" FAR 23538:

S/n 302 way 83
DESCRIPTION

FUSE FAILED OPEN, CAUSED BY DAMAGED SOLDER COWN DUREING REWORK .
CORRECTIVE ACTION

SCRAPPED REVORKED PUSES. ECN S1130 WODIFIED TESTING.
¥0. 4590, 4670)

FAR 2370:
S/ 304 wov B3

DESCRIPTION

VOLTAGE DROP EXCESSIVE, CAUSE DESTGM/MANUFACTURING FMINT.
CORRECIIVE ACTION

zgma ALL FUSES, PREPARED NEW FUSE SPEC. (FMEA NO. 4590,
0)

L

(FMEA
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SYSTEM: mcuun!cut ARM SUBSYSTEN
anaw ——

PROJECT: SRMS :
- - - - ASS'Y s 114 W ASS1Y p/N:
| TR FATUIRE WOOE FRTUIRE EFFECT W= TRc———

REF, REV. oraulng nér. AND oM 3/10a0 RATIONALE FOR ACCEPTANCE
DESIGHATION CAUSE END 1TEM CRITICALITY

4650 1 SHOULDER : ONE OF FOUR 20v OPERATIONAL EFFECIS
FUSING. 45 LOSS OF TV SuppLY Ltwes | LT DT

. PRINE CAMERA PAN LOST. IMCREASE NONE VI TH EACH SUBSEQUENT FATLURE A LEVEL OF REDUMDANCY §S
CHANME AMD (ILY IN VOLTAGE DROP LOST.VITH LOSS OF ALL PATHS THE CAMMERA CANNCT BE MOVED. 11
FUSES. 16 FUSE. 10 THE RAY RESULT IN THE CAMERA BEIKG CONFIGUMED IN A PAYIOAD
SACK-UP EQUIPHENT. WO INTERFERENCE POSITION. IF LARGE PATLOAD PRESENT IN BAY
CHANNEL CMISE(S): EFFECT WILL BE INTERFERENCE MAY CAUSE INABILITY 10 STOM ARN.
FUSES. (n NOTECED.
VIRING MECHAN T CAL CREM ACTIOM
SCHEMAT IC worsT case | Lo
511406316 vismarion | --.o..C00 EVA OR JETTISON ARNM.
REVISION €. MATERIALS 40 EFFECT OM
(PUSES 38 CREW/VEHICLE OR CREV TARINING
INROUGH 41) msspon, ) CLUULTUUTUT
. NOME
NEDUMOANT PATHS
REMATNING - HISSION CONSTRAINT
3 FUsES JF POSSIBLE INTERFERENCE, ELSOM CAMERA SHOULD ALVAYS BE

PREPARTD BY: MIWG

APPROVID BY:

RETURNED TO NOW INTERFERENCE POSITION TMMEDIATELY AFTER CAMERA
OPERATIONS .

SCREEN FAILURES

A:PAN AND TILT OPERATES NORWALLY.INDEPENDENT PAIMS NOT
INSTRUMENTED .,

B:PAN AMD TILT OPERATES WORMALLY.INDEPENDENT PATHS NOT
INSTRUMENTED .

OMRSD OFFLINE

VERIFY INDIVIDUAL FUSES PRIOR TO INSTALLATION OF PAN AND T
URIT,

OMRSD OMLINE INSTALLAYTION
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