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ITEM DESCRIPTION DIFFERENCES BETWEEN QUALIFICATION ITEMS AND FLIGHT HARDW REMARK

INERTIAL MEASUREMENT UNIT (IMU)

Qualification Item:
Block II Level Vibration,
2018601-0?1, s/N 3

AII other Block II Environments,
2018601-051, s,/N 3

306
)00

605

653

oit
4!t

]5 IRIG

Qualification Itenl:
2021s00-051

Qualification bY SYstem

Test in 2018601-0?1. S/N 3

Flight Item:
ECP Incorporation

-111 -151 -171 -181
xxxx

ECP 306 - Addition of harness cable clamp to LMU cover'
ECf) 500 - Replacement of capacitor, P/N 1010317-001, with P,/N 1008848 in PIP preamplifier

uppti"utlon, which becomes P/N 200?060-021 as a conlequence' Also provides for epoxy resin

conformal coating on all solder terminals.
ECI) 58? - Advancement of 25 IRIG from 2021500-051 to -071 configuration. Change incorpo-

rates new end cap - aluminum base, turret terminals, longer connector mounting screws.

ECP 605 - Removal of insulatingblankets, P,/Nts 2018805 and 2018806' from IMLI'

ECp 653 - Change of stable member harness wiring to reduce IRIG preamplifier oscillations.

ECp 6?g -Lockwashers and C-7 adhesive added to IRIG connector mounting hardware.

ECp 6g8 - Addition of capacitor P,/N f006??7 across signai microsyn output terminals. IRIG'

advanced to -111 configuration.

1l - Block I float perrnissible, Barden (x-26) oI ND forrvard ploduction bearings

)RIt synthane retainer, V?8 oil, 3 Ib preload

51_ND,oldBarden(x-26)andPolarisbearinghardware,oRRnylasintretainel
'?8 oil, 3 lb preload
?1 _ Refurbished Barden (X-44) bearings, IRR nylasint retainer, SRG 160 oil'

.8 lb preload
181 - Refurbished ND bearing hardware, IRR nylasint retainer, N3 oil' '

ECP 306 - Qualified by tedt.
ECP 500 - Capacitor P,/N 1008848 qualified at part
level. AP-M-14I77-N426.

ECP 58? - Qualified by test at-IRIG level.

ECP 605 - Analytical thermal analysis indicated
test not required. AP-M-17974-N1596.
ECP 653 * Qualified by similarity.
ECP 6?8 - Qualified by simllarity.
ECP 688 - Capacitor, p,/N 100677?, qualified at
part level. AP-M-13039-N18 6.

IMU coolant hoses qualified as palt of IMU qualifioation

Flight item qualified by test and by similarity to
qualilication item.

- s/N 8A10

- s/N eA?,
s,/N 9A11

- s,/N 8A20

i through 8A199

9A8 MIT built 9A41, 9-442

through 9A40 Bendix built
I and up

CM G & N HARDWARE PIFFERENCE SUMUARY (SHEET 1 OF 8)



ITEM DESCRIPTION DIFFERENCES BET\\'Elli qr -\:-r: '1 ::l)\ --':':S 'i\;ILIGHT HARDWAR MARKS

ILECTRONIC DATA COUPLING I]NIT
ECDU)

Qualification item:
Block II Vibration onlY,
2007222-t2L

Other Environments,
200722?-081, S,/N 19

Flight Item:
ECP IncorPoration

-081 -121 -181 -191 -221 -231 -241
336
398
499
515
b tr4

603

609

ECp 336 - Changes potting material of L\! ECDL tra-rs from solid PR 1538 ta a combination

of PR 1538 and polyurethane foam for \reigtrt reduciion.
ECp 398 - Changes potting material of CIl ECDL tra-vs from solid PR 1538 to a combination

of pn ana polyurethane foa-m for $ eight reduction. Also incorporates improved bonding

of ECDU EI\'II covers.
EcP 4gg - Incorporatioa of module vibration damper plate between trays S and X.

ECp 515 - 
provides for individual selection of optimum resistance value in circuit position

R-?3, svstem coarse module; module part number advancedfrom 2007236-011 to -031.
ECP 564 - Implementation of flight processing specifications, ND 1002359A and ND 10023581

for Iogic integrated circuits.
ECp 603 - Replacement of P/N 1010:117-004 capacitors with P/N 1008900-24 counterpart in

MSA and Quad Reject Module.

ECP 609 - Circuit redesign of I'ISA and Quad Ileject Module.

1. Diodes, CR 10, 11; P,/N 1010385 removed.
2. Resistor, R I40; P,/N 1006750-12 added.

3. Diode CR 13, P/N 1008815, replaced by P/N 10103?2.

4. value of Resistor R-?6, P/N 1006?50, chenged.

ECP ?14 -Reducticn of ECDII noise susceptibility by rerouting
counter logic interconnect, and CDU reset Iead in headers.

ECP ?14 has an in-line effectivity of ECDU-4O and subsequent.

ons/N t4, 16,17,20,23,29,30, 33, 36, and39.

.x resolver winding, read

Retrofit has been accomplished

ECP 336 - Qualified by test.

ECP__?!_q - Qualified by similarity.

ECP 499 - Qualified by test. AP-M-16622-N1li
ECP 515 - Quaiified by similarity.

ECP 5ti4 - Qualified by part test.

ECP 603 - Capacitor, P,/N 1008900, qualified ar

part level, based on results of evaluation test,
20 -P-400.
ECP 609 - Qualified by part test.

ECP ?14 - Qualified by similarity.

Flight item qualified by test and by similarity to
qualification item.

XX
xxxxxx

xxxxx
xx

XXXXX
xxxxx
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SCiTIPTiON : lJ-\ ND FLIGFIT HARDW .lARKS

GUIDANC tr COIVIPUTEIT (CGC)

Qualificatlon ltem:
2003200-021, S/N RAY 16 (C1)

Fligbt Item:
ECP IncorPoration

2003200 2003993

-021 -011 -021 -031 -0.11 -051 -061
l52xxxxxx
47lxxxxxx
.18 3
.135xxxxxx
501/so'xxxxxx
51lxxxxxx
;iSXXXXX
';i- X X
.:r,-ixxxx
;1S' x x

-071 -081 -091 -111

485
5or/s0

564
604

STROSEXTANT PASSIV F] TH EI

NOTECTION SYSTE}I (APTPS)

Qualification Item:
P/N 1021373-051

Flight Item:
P/N 10213?3-0.51

ECp 452 * Replacemeat of Tral- -{ ,lssembly, P/N 2003092-011, with -031.configuration.
Wlring changes to permit operation uith Auxiliary Computer Memory (ACM) and reduce noise

s ignats.
ECP.17-i - lieplace:t-^er: :rf l':-:: - :i:ec:':'l'Corer'. P,/'\ 2004115, with 2003099-011' New

counecto| eliminares naise pl'rille':-.s ,', rel GSE is tot connected to the AGC'

ECP 483 - Replacer.ncnr -rI R.J! ,. i:i- P \ :t'r!:1i Zener diode to preclude induced break-

do$m of set]se amplifier cler.rces P \ -rr,,39:i ard 20033E2-021 changed to -031.
ECp.185 - Replacemenr of Porier Suppl,r -'r10dule. P/\ 2008953-011, with P/N 2003887-011

configur-ation. ],iorlifietl screenins chalacie:'istics to better assure suitabillty of P/N 10063

transistors for certrin tight appiicrtions: eiinrinated cf DSKY 28 V Regulator, and reduced

value of R,1J from J. I K to l. - h' ,hm:.
ECp,s 501. and 505 - Chaoge of ser.eral modules via implementation of Flight Processing

Specification NII 1002313 for transistors, P/\ r006323 (ECP 501), and ND 1002314 for

diocles, andrervdiode P,/N 1006:199 (r.-cP 505) . ECP 505 also includes replacement of

I)/N 1006251 diodes rvith P/N\10061199 because of channeling and surface instabilities.

ECp 511 - Replacement of Tray B Assembly, P,/N 2003093-011 with -021 configulation.
wiring changes to reduce cross-coupling bet\\'een Rope Inhibit wires and iogic signal

SCAFAL.
ECP 518 - Tied 28 V ground to Power Suppll' X'lodule header to reduce noise on 2fl V COM

Iine. Added circuit elements R48, 1:a49, It50, C25, Q17 to Standby circuitry to obtain
signal delays. Changed Power supply l,lodule P/N from 2003887 to 2003892-011.

ECp 56.1 - Implementation of flight processing specifications - ND 10023588 - for logic

integr.ated circuits, 1006321, 1006394. Only partially incorpolated per waivel C-1089.

llcP 604 - Incorporation of vibration damping paid in area of erasable Inemory module,

ECp ?19 - Changecl the alarm moclule V-Fail level from 28 Vdc to 20 Vdc through nominal

selection of resistor R3, P/N 1006?iro.

ECP 815 - lleplacement of connector Assembly, P,/N 2003099-011, with Restart Monitor
N{odule, P/N 2003310 to faci}itate analysis of computer: restarts after spacecraft
ins tallation.

There are no configuration dirferences between qualification item and flight item.

External dust covers qualified as part of the APTPS.

ECP 452 - Qualified by simiiarity.

ECP 474 - Qualified by evaluation test.

ECP 483 - Diode, P,/N 100s815 qualified at part lev

by evaluation test.
ECP 485 - Qualified by similarity.

ECrp 501,/505 - Quali{ied by part tes

ECP 511 - Qualified b1,evaluation test.

ECP 518 - Quali{ied Lry evaluation test.

ECP 564 - Qualified by part test.

ECP 604 - Qualified by test. AP-M-2001C-N332:l
ECP 719 - Qualified by similarity.

ECP 815 - Qualified by test.

Flight item qualified by test and by similarltJ, to
qualification item.

AP-M-17481-N144
Flight item qualified by test.

C}I G & N HARDWARE DIFFERENCE SUMMARY (SHEET 3 OF 8)



ITEM DESCRIPTION DIFFERENCES BETWEEN QUAIIFICATIO]{ ITE}IS AND FLIGHT HAIIDWAIT NIARKS

DISPLAY AND KEYBOARD (DSKY)

Qualification Item:
2003950-011, S,/N 30

Flight Items:
ECP Incorporation

2003950 2003994

-011 -011 -021 -031 -041 -051
419XXXX
476XXXX
179XXXX
:??\xxx

2003994 (Continued)

-071 -081 -091 -11

l,:4
504

641

673

739
768

ECP 419 and 493 * Replacement of IDM moduies, P,/N 20039e0-021, with -031 configuration,
which incorporates P/N 1005001-2 and P/N 1005003-2 Filtors Relays, and change of resistorr
RL3 and Rl?.
ECP 476 - Change Alarm Indicator Module, P,/N 100638?-001 to -002, application of iight
diffusing paint to alarm indicator face to prevent outgassing.
ECP 479 - Application of polytetrofluoroeth.ylene coating to shaft of DSKY Pushbutton Switch
Assembly.
ECP 494 - Replacernent of Front Housing Assembly, P/N 200388S-011, with p,/N 200:]9,19-02
product improvement change for ease of manufacturing.
ECP!s 501 and 505 - Change of several modules via implementation of Flight Processing
Specification ND 1002313 for transistors, p,/N 1006323 (ECP 501), and ND 1002314 for diodes
and new diode P/N 1006399 (ECP 505). ECp 505 also inciudes r.eplacement of p,/N 1006751
diodes with P/N 1006399 because of channeling and surface instabiiities.

ECP 504 - lmplementation of FPS Nfl 1002341 for P/N,s 100b001 and 1005003 relays.
ECP 641 - lncorporation of aluminum pushbutton caps, glass overlays of Indicator Alarm
Face (Fire Fix).
ECP 673 - incorporation of redesigned leaf spring in pushbuttorr cap housings.
ECP ?35 - Incorporates safety glass over I/L and E,/L panels.
ECP ?39 - Incorporates additional legends in I/L panel.
ECP 768 - Incorporates design change to increase safety margin of E/1, displays.

ECP 419 - Qualified by test. Change was incorpo-
rated in Qualification item via Il.aytheon Waiver C-g88

ECP 476 - Qualified by evaluation test.

ECP 479 - Qualified by evaluation test.

ECP 494 - Qualified by similarity.

ECP 501/505 - Qualilied by part test.

ECP 504 - Qualified by similarity.
ECP 641 - Qualified bv test. AP-M-19631-NS162.

ECP 673 - Qualified by test. AP-M-19631-N3162.
ECP 735 - Qualified by test. AP-]\,t-19631-N3162.
ECP 739 - Qualified by similarity.
ECP 76R - Quatified by test.

Flight item is qualified by test and by similarity to
qualification item.

479XXXXXX
493XXXXXX
49lXXXXXX
sorxxxxxx
504XXXXXX
sOsxxxxxx
641XXX
673XXX
T3SXXXXXX
739XXXX
768XXXX

n P0;93
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ITE[,I DIiSCRIPTION DIFFIIRENCtIS tlE'l \\ l !.)' .il -i i ll'l( .\Tlfl\ ITl--\l-s .{-\D 1. 1-IGrlT fl-{liD\\'-{IiE ENIA RIi S

PIPA ELECTRONICS ASSEMBI,I

Qualification Item:
200?201-021, S/N 3

F light ltenl:
[CP Incorporation

-02L -031
520 X

SERVO ASSEM

QuaJ..if ication 1ter.n:

Ilumidity, 2007200-111
nr{i,2007200-081

All other environments
2007200 -0 ti1, S,/N 3

Flight ltem:
ECP Incorporation

-061 -081 -111 -151 -161
248XXXX
461 x .x x x
529XXX
572XX
590xx
627XX
796 x

pplication of foil over exposed connector surfaces.

ECP 248 - Replacement of Pulse Torque PowerAmplifier, P/N 200?106, with redesigned
P,/N 2002166.
ECP 461 - Modification of module 200?114 to -021 configuration; two P,/N 1010392 diocles
replaced by two P,/N 1010370 devices.
ECp 529 - Application of RTV 102 or IITV 109 about periphery of connector plates.

Application of DC-4 grease about periphery and on top surface of connector arrays. Holes

fi1led with R1l-V-11 moisture proof ing.

ECP 572 - Redesign of connector gaskets for enhanced sealing capability.
ECP 590 - Removai of anticreep module, 2007124.

ECP 621 - Application of foil over exposed connector encapsulant su'faces.

ECP ?96 - lncorporated circult change to provide for translttnat' hus isolation.

ECP 620 * Flammability 1est.

I'Iight item qualified b)'test.

ECP 248 -Qualified by test. AP-NI-16443-N1072.
A P-M-17524-N1457.
ECP 461 - Diode P/N 1010370 qualified at part
level. AP-M-1OrJ15.
ECP 529 - Qualified by test AP-[I-16443-N1072.

ECP 572 - Qualilied by similarity.
ECP 590 - Qualified by s,jmilarity.
ECP 621 - Qualified by Flammability test.
A P-M-18508.
ECP 796 - Qualified by Evaluation test.

Flight item qualified by test and by similarity to
qualification item.

:. ,. .'., irli. i)it'1.'EItE\CE,sL'-\l-\1\il\'1,qlil-I'i ; O!- t)



iTEII DF]SCRIPl'ION I)lI.I.'l.li[-\L f.S B!.',1,:i,]. .,...:.-,.:. .:,', .. : :' .. : ---'::1- :.iiri)\\' EMARKS

GIJIDANCE ANI] NAVIGATION INDICATOR
coN'rnoL (GNIC)

Qualification Item:
Vihration. EXII. llLS,
201.157S-021, S/N 4

A Il otbel' environnlents,
20145?8-011, S/N .4

Irlight Item:
IiC P IncorPoration

201.1.1528 2o:t l 190

-011 -1121 -031 -011 -021 -031 -041.

538 x
5(t9(a)
s 6e (b)
569R1
725
746
754

-0s1 -061
457XX
538XX
569(a) x x
r)(i9(b) x x
569(111) X X

72'.: X

754
792xx

SIGNA L CONDITION EIt ASS I

Qualification Item:
200?2115-0 i 1, S/rr- 1

Flight Il.em:
ECP incorPoration
2007234 or 2007235

-01 1 -021
62:1 x

ECP 457 - Addition of protective coveriDga for p,oel 6r-ifch€8 to etclude foreign particles
from switch mechanisms.
ECp 538 - Replacement of reticle brightDess potentiometer, P/N 1010916, with counterpart
1008932-1.
ECP 569 _

ECP ?25
ECP 7.10

EC P 7i)+

I)ancl rcclesigr - fii:'.:--r:biiitl chanqcs. EL larlps, and so on.

St:ir ir:rL king a'i:cultrr'.

Iti. perit I r 1rr .,r .n- lilled ln

- 
Additirn of i)Lecrris cDniaining teIb/'noun and star data informatiol.

- 
iicplecer:ieni rf ant.it'attle spriogs in )la-qier AIarm Su'itch.

- 
pro'icles f,rr lciiltien of rnterchrrngedrle \-er'b,'-\oun lists.

hanges wiring to provide for computer aided opt

Opcl'ationa.l Signai Conditioner P/N ?0072114-011, differs from flight qualification configuration,
p/N 200723ir-011, otrI-v in PIPA suppl.v module, P,/N 2007244-011, which differs from its
flight qualificalion court.erpart (p/N 200?241-011) in that transformer, P/N 1010324, has

r:epl:iced P./N 1010:7.1 in one circuit positior. The operational PlPA suppl,v module eliminates
tlllG ll:nrpelature telemetry circuitrv.
ECIP (iz:i - lncorpot'atcs \\,rapping of liarness rvires with aluminum tape.

ECP 457 - Qualified by test. AP-M-18626-N184

ECP 538 - Qualified by test. AP-X'I-18626-N184

ECP 569 -- Qualified by test. Report EP8101.

ECP 725 - Qualified b-v similarity.
ECP 746 - Qualified by similarity.
ECP 754 - Qualified by evaluation test.
Flight item qualified by test and by similarity to
qualification item.

ECP ?92 - Quaii{ied by similarity

EqP 623 - l'iammability test. AP-I,I-I8508.
Flight item qualified b), test and b1, similarit5,
to qqaiification iterrr.

t- jl G {i \ il'\lilr"' \.1; , . - - .'li--rr': iSIll l.ll {j ()l- S)
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I{ DIiSC Ii]PfIO\ LIGHTHARD\\iAR EI,iARKS

BL

Qualiflcation ltem:
Thermal Vacuum,
2011ooo-061, S/N 23

Vibration Shock,
2011000-011, S,/N ti

AII othcr environmenls,
2011000-031, S,/N 14

F'light Item:
ECP Incorporation

_.qu -031 -061 -071 -081 -091
xxxx

XXXXX

1013

NAVIGATION BASE ASSEN,IBLY

Qualification Item:
2899982-021, S/N 2

Flight ltem:
ECP Incorporation
-021 -031 -041

630xx

INTERCONNECT HARNESS GROT]

(ICH)

Qualification Item:
2014567-031, S,/N 3

529
551

it07
590

786

light ltem:
ECP Incorporati
-031 -061 -071

ECP l-ll: 
- 

i): ;'.r.i':: : r- : l-. -: :- :. l

ICP 1.,;: 
-.:.c 

:r ,:. :: .. .-'

to plt.r IuJe S\T l,:.C -:.:'

ECP -17ir 
- 

Pror rces leec-i:: ii::riet : : -rr: . - i-

P/N's 2011?59 anc lt,il;ii f esDeril'. E:-.. : :-'.t-:rrl

llCP 507 - 
Ptorioes lor illiliz:,:i.'1 rl P )i ' i-l-r

tiunnion,il'i\ e appl ic.rt.o,.:.

ECP 590 - 
Provides a tlunnion hesit:lircr .lrr:,i.

ECP 724 
- 

Contains imp|oved i.unni\ril i{e3l- ; )x i'

ECP 7f1{i 
- 

Plovides pin retention checi ,ri Cle-le" a

if necessary.
ECp 1013 -
lubricant, ne

in ogical unit subassembly, P,/N 2012736,

/ri WILTU, aDd oery spring and spacer,
ize Frticle crettion aad accumulation.
i - four motor tachometers in shaft and

it! selected parts in stop mechanism.
. mechanism io couaters and replacement

Contains nerv lubric
w light rod assembl

arrt f()r bel-.r'ings ani {ea:s. ne\\ n)otor-tac

v, and pass ir iLtion rri berr lliun-r optical bas

seaiing discs over mold mater

Provides for replacement of jacking scre\ys on National connectors.

Provides for replacementof Nylon lacing tape.

Wrapping wlth alumlnum tape; Iacing u ith Bentley Halris tape STFE-40B (fireproofing).

Additidnal of VHF ranglng:ignals.

ECP 529
ECP 551
ECP 627

ECP 667

ECP 590 - Qualified by evaluation test.
ECp ?24 - Quaiified by evaluation t€st.

ECP 1013 * Light rod assembly and new lubricant in
bearings qualified by similarity

- Passivation of beryllium qualified by
evaluation test

- Motor tach to be qualified by evaluation

Flight item is qualified by test.

ECP 630 - qualified by similarity.

Flight item is qualified by similarity to qualification

ECP 529 - Qualified by test. AP-M-16443-N10?2.
ECP 551 - Qualilied by similarity.
ECP 627 - Qualified by test. AP-M-18508.
ECP 667 - Qualified by similarity.

Flight item qualified by test and by similarity to
qualification item.

ECP|s 318, 453, 4?5, 507 - Qua
A P--M-158 54-N9 02.

-'l , ! l. ::.-:rir\\'ARE DIFFERENCE SL)lll-: : -



iTEX{ DESCRIPTION DIFFEllENC] its BETWIIEN QUALIFICATION ITIIIS AND FLIGHT HAITDWARE REMAItKS

OPTICS SHROUD ASSE]\] BLY I

Qualif ication ltem: 
I

P,/N 2021394-0l r 
I

Flight [lem: 
I

P/N 20213e4-ol t 
I

RANGEFINDER 
I

i

Qualrf ical ion ltem: 
]

P,/N 20t3250, S,/N 2

Flight Item:
P/N 2013250

EYEPIECE STORAGE TINIT (ESU)

Qualification Item:
P/N 2021382-021, s/N AC-3

FIight Item:
ECP IncorPoration

-021 -031.

790 x

COIIPIi'f ER FIXED MEMORY
NODU Ll.l

()rralif ication Itt:m:

P/N 2003960, s/N 30, 3?

P/N 1s6962, s/N's 1,5,6,7

1,'Iight Item:
P,/N 20039 7z

ECP 764 - Provides for addition of a Ilangefinder to Apollo G & N System.

i-h""" a.e no confj.guration 6iJferences bet'een qualification item and fiigh

There are no configuration differences between qualification item and flight item.

ECP ?g0 - Addition of finger tab and replacement of SKI eyepiece Ietainer bracket-

NOTE: E.yepieces qualif icd as part of ESU with the exception of:

ECP 753 - Addition of steel inserts to SXT Mirror Housing

ECP 795 - Provicles locking rings to SXT and SCT e}'epiece assernbly-

SCT eyepiece assembly 2012793-000 to -011

SXT evepiece assembly 2012700-011 to -021

ECP 1007 - Addition of reticle stop to eliminate halo on reticie.

Eyepiece ciust covers quatified by test, in conjunction with the ESU/eyepiece qualilication test;

Report TR-1521

Difference between 2003960 and 2003972 is type of software program.

Di.fference between 186962 anC 2OO3g72 is type of software program, plus 186962 configuration

does not contain Silastic protection around diodes.

ECP ?!6 - Provides a vacuunl screen for a1I flight ropes.

Flight ltem qualified by test.
A P-NI- 1 83 21-N1 7 13.

Flight item qualified by teot.

ECP 790 - Qualified bY simil*itY.
Flight it€m qualified by test and by s;rilrit,r-
AP-M-19332-Ir-3039.

ECP 10O7 - Qualified by similarity.

Flight item qualified by test.
AP-M-17235-N13 61.

cM G & N HARDWARE DTFFERENCE SUMMARY (SHEET 8 OF 8)
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If.ENI DESCRIPTION DIFI-:ilr-\--1i ::--,:,:-:) q'-'-r-If iCATIONII[]lS-{ND FI-IGIIT }IARDW.AII. EI\,IARKS

ERTIAL MEASUREMENT UNIT (IMU)

Qualification Itern:
Block tI Level Vibration,
2018601-0?1, S/N 3

All other Block II Environments,
2018601-051, S,/N 3

Flight Item:
ECP IncorPoration

-051 -071 -191 -201 -21r -221 -231
306
100

i:7
cr( t-l

;ta 3

i;S
6f:

RIG

Qualification Item:

- 2021500-051

Qualification by System
in 2018 ti0l-071 S,/N 3

Flight Item:
ECP Incorporaf,ion

-Lll -151 -1?1 -181
YYfaL

ECP :106 
- -{icl:ilr :i :.a::c-. -:: .: : )a:lP : Ii,l1- coi e,r.

ECP;00 - 
Repi:rce:re:.: ri '::a1-:: :, ! I' I lrli:-a101, uith Pr"N 1008848 in PiP preampli-

fier applicatioa, i.rici :€{:l:-es ir ). :uC-:':,-,,-l :is a c')nseqLlence. Also p|ovides for epoxy

resin confol-mal cLreiiig .:: :.ll : r;ie: :ei::.1::.i-'

ECp 5g? - 
Advancen:e1t )f t- i:.:irl I.r::. --,-ra)Lta,-0,1 i,t -1r71 configuration. Llhange incorpo-

rates ne$'end cap - 
3lumin.lx-' t.ilst, :i:f t: :errr,i:als. ionger corlnector mounting screws'

ECP 605 - Renoral cf in:ulati::'lit^t::. : '. - ]ai'i0; and 2016806, froml[11].

ECP 653 - Change ol
ECP 6?8 - Lockrvash
ECP 688 - Addition c

IRIG's advanced to -l

stable member harness wiring to reduce IRIG preamplifier oscillations.
ers and C-? adhesive added to IRIG connector mountihg haxdware.

rf capacitor P/N L006777 aeross sigrral microsjm output terminals.
11 eonfiguratiort.

111 - Block I float permissible, Barden (X-26) or ND forward production bearings,

ORR synthane retainer, V76 oil, 3 lb. preload.

151 - ND, old Barden (X-26) and Polaris bear:ing hardware, ORR nylasint retainer,
V 78 oil, 3 lb. preload.

171 - Refurbished Ba.;:den (x-44) bearings, IRR n]'lasint retainer, SRG 160 oil,
.8 lb preload

181. - Refurbished ND bearing hardware, IRR nfiaslnt I.etaineI', N3 oil, .8 lb preload

ECP 306 - Qualified by tesl.
ECP 500 - Capacitor P/N 1008848 qualifled at part
level. AP-M-14177-N426.

ECP 587 - Qualified by test at IRIG level.

ECP 605 - Analytical thermal analysis indicated lest
not required. AP-M-17974-N1596.
ECP 653 - Qualified by similarity.
ECP 67E - Qualified by similarity.
ECP 688 - Capacitor, P,/N 1006777, qualified at part
Ievel. AP-M-13039-N186.

Il{U coolant hoses qualilied as part of IMU qualification

Flight item qualified by test and by similarity to
qualification item.

S,/N ,!A10r through 8A199

171 - S,/N

S/N
181 - S/N

9A7, 9A8
9A41, 9A42
9A11 through 9

EA201 and Up

EP0593



LM G & N HARDWARE DIFFERE\CE SLr'vIllvIARY (SHEET 2 OF 7')

EP0593

ITEM DESCRIPTION DIFFERENCES BETWEEN QUAIIFICATION ITEMS AND PLIGHT HARDWARE RE]!IARKS

ELECTRONIC DATA COUPLING UNIT
(ECDU)

Quali{ication ltem:

Block 11 Vibration onlY,
2007 222-L2l

Othpr Environments,
200722)-081, S,/N 19

F1ight Item:

ECP IncorPoration

:!r1 121 -181 -191 *22L -231
336XXxx
398xx
499XXXXXX
515xxxxx
564xx
603xxxxx
609xxxxx

-257 -261
336XX
398
499XX
515xx
564 X
603XX
609XX
781 x x

ECp 836 - Change potting material cf Lfl ECDL tra,vs from solid PR 1538 to a combination
of PR 1538 aad polS'urethane foam for weight reduction.
ECP 398 - Changes potting material of CII ECDU irays from solid PR 1538 i.o a combination
of PR 1538 and polyurethane foam for rveight reduction. Also incorporates improved bonding

of ECDU ENII covers.
ECP 499 - Incorporation of mociule vibration datnper plate between trays S and X-

ECP 515 * Prorides for individual selection of optimum resistance value in circuit position
R-73, system coarse module; module part number advanced from 2007236-011 to -031.
ECp 564 - Irnplemenlation cf flight processing specifications, ND 1002359A and ND 1002358B

for iogic integrated circuits.
ECp 603 - Replacement of P/N 1010317,004 capacitors with P/N 1008901-24 corloterpart in
IvISA and Quad Reject Module.

ECP 609 - Circuitredesign of MSA and Quad Reiect Module.

1. Diodes, CR l-0; P/N 1010385 removed.
2. Resistor', R 140; P,/N 1006750-12 added.
3. Diode CR 13, P,/N 100E815, replaced b:, p/N 10r0372.
4. value of Resistor R-?6, P,/N 1006?50, changed.

ECP 714 - Ileduction of ECDU noise susceptibility by rerouting 1x resolver winding, read
counter logic interconnect, and CDU reset lead in headers.

ECP ?l-4 - has an in-liqd effectivity of ECDU-40 and subsequent. Retrofit has been accom-
plished on S/N-14, L6,/"L7, 20, 23, 29, 30, il3, 36, and 39.

ECP ?S1 - Providgi,{or standardization of mounting bolts to preclude inadvertent installa-
tion of shorter Lp.Its.

ECP 336 - Qualified by test.

EEQPjU_q - Qualified by similarit-v.

E!P 499 - Qualified iry test. AP-M-16622-'N1120.
l..C P 515 - Quali{ied by rimilality.

ECP 564 * Qualified by part test-

ECP 603 * Capacitor, PIN 1008900, qualified at
part level, based on results of evaluation test,
20 -P-40(1.
ECP 609 - Qualified by part test.

ECP ?!4 - qualifi6d b1,' similaIity.

Flight item qualified by test and by simllarity to
qualification item.

Ecqlqf - Qualified by similarity.
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LM G & N HARDWARE DIFFERENCE ST,'XXARY (SEET 3 d 7)

EPo593

ESCItiPTiO LIGHT HARDW.ON EMARKS

GT]IDANCE COX{PU TEit ( LGC)

Qualification Item:
2003200-021, S,/N R-{Y 16 (C1)

l'light ltem:
ECP IncorPoration

2003200 2003993

-021 -C11 -_9:1 -031 -041 -051 -061
l52xxxxxx
,171 xxxxxx
,18 3

,id5XXXXXX
-aol,/r}Sxxxxxx
ilixxxxxx
;lSxxxxx
5€i4 x x
blu-iXXXX

:911 -081 -091 -111

56{
60.1

719

[CP ])l 
- 

ilull:l:e::--::.'- l -:.. :.

Wiring changes io per:i::: : 3€I :-::l l a,

noise sj.gnals.

ECP .1?4 - Replacement.,f I csl C,:,n:ect:rt Co|er, P/N 200411"5, lvith 2003099-011. New

connector elinlinates noise plobienls rrherl GSL is l)ot connected to the AGC.

UCp ,l83 
- Replacement rf RllL s ith 3 P. \ 100bEI5 Zener diode to preclude induced

breakdown of -qense arnpli{ir:r de!ices. P//N :003981 and 2003982-021 changed to -031.
ECp 485 - ReplacementolPorvel.suppli'NIodule, P,/N 2008953-011, with P,/N 200388?-011

configuration. l\{odified screening chat'acteristics to better assure suitability of

P/r"* f006310 transistors for certain tight applications; eliminated of DSKY 28 V Regulator,
anci reduced value of Il 43 from 5.1 K to 2.2 K ohms.

ECP's 501 and 505 - Change of several modules via implementation of !'light Processing
speciflcation ND 1002313 for transistors, P/N 1006323 (ECP 501), and ND 1002314 for
diodes, and new diode P/N r006399 (ECP 505). ECP 505 also includes replacement of
p/N 1006251 diodes with P/N 1006399 because ol channeling and surface instabilities.

ECP 511 - Replacemcnt oi fray B Assembly, P,/N 2003093-011with -021 configuration.
Wiring changes to reduce cross coupiing behveen Rope Inhibit wires and logic signal
SCAFAL.
ECP 518 - Tied 28 V ground to Power Supply Module header to reduce noise on 28 V

COM line. Added circuit elements It48, R49, R50, C25, Q17 to Standby circuitry to
obtain signal delays. Changed Power Supply Module P,/N from 200388? to 2003892-011.

ECP 564 - Implementation of flight processingspecifications-ND 10023588 - for Iogic
integrated circuits, 1006321, 1006394. Only partially incorErrated per waiver C-1089.

ECP 604 - Incorporation of vibration damping paid in area of erasable memory module.

ECP 719 - Changed the alarm module V-FaiI ievel from 28 Vdc to 20 Vdc through
nominal selection of resistor R3, P,/N 1006750.

ECp 815 * Replacement of Connector Assembly, P,/N 2003099-011, with Restart Monitor
IUodule, P,/N 2003310, to facilitate analysis of computer restarts alter Spacecraft
i ns tallation.

bli. P/\ 2003092-011, with -031 conJiguraiion
iuiliarl' Computer illemory (ACM) and reduce

ECP 452 - Qualified by similarit-r'.

F.CP 474 - Qualified by evaluation test.

ECP 483 * Diode, P,/N 1008815 qualified at part
level by evaluation test.
ECP 485 - Qualified by similar:ity.

ECP 501,/505 - Qualified by part test.

ECP 511 - Qualified by evaluation test.

ECP 518 - Quali{ied by evaluation test.

ECP 564 - Qualified by part test.

ECP 604 - Qualilied by test. AP-M-20010-N3323
ECP 719 - Qualilied by similarity.

ECP 815 - Qualified by test.
Flight item qualified by test and by similarity to
quaiification item.



ITEM DESCRIPTION DIT-FEIlENCI]S BETWEEN QUALIFICATION ITEMS AND FLIGHT HARDWARE RE\,1ARKS

DISPI,AY AND KEYBOARD (DSKY)

Qualification Item:
2003950-011, S,/N 30

Flight Items:
ECP Incorporation

2003950 2003994

-011 -011 -021 -031 -041 -051

2003994 (continued)

-061 -071 -081 -091- -111 -121

419
476
479
493
494
s01
504
505
641

673
735
739
768

419
476
479
493
494
501
504
505
641

673

TJ)
739
768

xx
xx

x
x

xxxxxx
xxxxxx
xxxxxx

xxx
xxx

xxxxxx
xxxx

ECP 419 and 493 - Ilcplacement of IDI{ modules, P,/N 2003950-021, with -031 configula-
tion, which incorporates P,/N 1005001-z and P/N 1005003-2 Filtors Rela-ys, and change
of resistors R13 and R17.
ECP 4?6 - Charrge Alarm Indicator lVlodule, P,/N 1006387-001 to -002, application of
light diffusing paint to alarm indicator face to prevent outgassing.
ECP 479 - Application of polytetrofluor:oethylene coating to shaft of IISKY Pushbutton
Srvitch Assembly.
E'CP 494 - Replacement of Front Housing Assembly, PIN 2003885-011, with
p/N 2003949-021, product improvement change for ease of manufacturing.
ECP's 501 and 505 - Change of several modules via implementation of Flight Process-
ing Specification ND 1002313 for transistors, P,/N 1006323 (ECP 501), and ND 1002314
for diodes, and new diode P/N 1006399 (ECP 505). ECP 505 also includes repiacement
of PA I006751 diodes with P,/N r006399 because of channeling and surface instabilities.

ECP 504 - Implementation of PPS ND 1002341 for P/N's 1005001 and 100502 relays.
ECP 641 - Incorporation of aluminum pushbutton caps, glass overlays of Indicator
Alarm Face (Fire Fix).
ECP 673 - Incorporation of redesigned leaf spring in pushbutton cap housings-
ECP ?35 - Incorporates safety glass over I/L and E/L panels.
ECP 739 - Incorporates additional iegends in I/L panel.
ECP ?68 - Incorporation design change to increase safety margin of E/L displays.

ECP 491 - Qualified by test. Change was incorporated
in Qualiflcation ltem via Raytheon Waiver C-888.

ECP 4?6 - Qualified by evaluation test.

ECP 479 - Qualified by evaluation test.

ECP 494 - Qualified by similarity.

ECP 5Qrl505 - Quatified by part test.

ECP 504 - Qualified by similarit5,.
ECP 641 - Qualified by test. AP-l!{-19631-N3162.

ECP 6?3 - Qualified by test. Ap-M-19631-N3162.
ECP 735 - Qualifieci by test. AP-IVI-19631--N3162.
ECP 739 - Qualiiied by similarity.
ECP 768 * Qualified by test.
Flight item i,s qualified by test and by simiiarity to
qualificatiori item.
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ITEXI DESCITIPTION i,-:1, :i :: . ,r, i.:,1 ,, ---i--FlC-\'iii)) ll allS -i)'i i' 
'L1(llil 

llAItD\\' MARKS

OWEIT AND SEIIVO ASSEMBL

Qualification Item:
r,,/N 6007200-041, S/N

Flight Item:
ECP Incorg;ration

-041 -08 1

422 x
538 x
594 x
594R1 x

SIGNAL CONDITIONER ASS,

Qualification Item:
P/N 600701o-011, I

l'light Item:
ECP IncorPoration
6007010 or 6007013

-011 -0!-1
624 x

461 x
622 x
757 x

CO\{PI]TER CONTROL AND RETICLE DIMN{

(CCRD)

Qualification item:
P,/N 6014s12-011, S/N G

F light Item:
ECP IncorPoration

-011 -081

ECI'] -if 1 - I'lrcir:"::, :
trvo P,/\ 2L ii11=-i'li, 

"rplace if t\\ I ]),'\ 1Li1r,r.rl9

ECP tj22 - APPIication .

ECP 7;7 - lncorporatc(

module P/N 2007114-011, to -021 configuration, which contains

,21 cotrfiguration, which contains two P,/N 1010370 diodes in
ioaes.
Llurrinnm foil to exposed encapsulant surfaces.
rcuit change to provide for fuanslunar bus isolation.

ECP 422 - CCRD mounting changed fIom AoT assembll to Aof guard assembly, heater

pad modified, and rliring added.

ECp S38 * Replacement of reticle brightness potentiometer, P,/N 1010916-1 with

P,/N 1008932-1.
ECp 59.1 - Replaced plastic overlays of E/L's to aluminum, P,/N 1008943/'14, replaced

e"isting harness lacing tape with P/N 1008936, and adcled aluminum tape, P/N 100893?,

over exposed polyurethane potting material.
ECp 59.1Ii1 - Readout characte-rs on illuminated panels are filied in for better legibility.

ECp 624 - Application of aluminum foil tape on three sides of hpader heatsilik interface.

Op".ution"l Signal Conditioner, P/N 6007013, differs from flight qualification conligura-

tion. p/N 600?0010, in the IRIG temper:rture telemetly circuitrf is elimir.rated in

P/N 6oozo13.

ECP 461 - Diode P,/N 10103?0 qualified at part level
A P-M-10815.

ECP 622 - Flammability test. AP-M-18508.
ECP 75? - Qualified by evaluation test.
Flight item qualified by test.

ECP 422 - Qualification test completed with CCRD

mounted in a more severe orientation.
ECP 538 - Qualified by Evaluation test. 26-p-391.

ECP 594 - Flammability test. AP-I\{-18508.

ECP 594R1 - Qualilied by similarity.
Flight item qualified by test and by similarity to

qualification item.

ECP 624 - Flammability test. AP-NI-18508.
Flight item qualified by test and by similarity qualif:
cation item.
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ITEM DESCRIPTION UiiF:i',E\a:S l: l-'i a:1. -' .-.:-- .\. . l. .. EllS A.r-D FLIGH:I IIAIIDWAR ]\lAIiKS

LiGN}IENT OPI]CAL TELESCOPE (AOT)

Qualifi.cation Item:
P,/N 6ouooo-031, s,/N 10

Requalification Item for ECP's 421,
539, 540, 542. and 543:

P,/N 6011000-032, S,/N 10

Flight ltem:
ECP Incorporation

-074 -ttl

0RCONNECT HARNESS GROUP

Qu?lification Iiem:

P,/N rr0i4515-021, S,/N J Harness Group
P,/N 60106s9, s/N 3 A-Harness
PIN 6010660, s/N 3 B-Harness

Flight Item:

ECP Incorporation
-021 -031 -041 -051 -061 -07-1 :!L1

410

487

63S

657
697

786

551
562
582
626

ECP .lli - i:Ep..s::: -.rrl : r'.Etr:E:e .:.,..-:; .i..: :r shift a-rc of operatioo 108 degrees
FCp -11:' - i--a'.te -,i .- -a.: ::r,j:.:-i: i:r:-. .{ r. -i:serrblv to AOT Guard As-qemblr,.

-ECP -173 - Aiciir:i -,: .f-:!.c :r:::s:.:-r::o eic:o elinrinate Iight scatter from radar
m ou nt.
ECP {S; - i1..:pr::1,.: :l ::: ::r;: :e:: requi:e:nent.s iato Ai)T procurenent
sp€cification.
ECP 53lJ - Saar;-c::j: si-a. p: -:ct'-: ,r. ir,(':io\ ed poirulethane foam he:rter insulators
and replaced u ii.h xle:a.i:. : r'. er .:oi3ceo exis',irg i.ie irg lape u ith P.,'\ LU0E936 lacing
tap€. anC aid€i al::--;:f,:-- 1:ri =pe r! e. exptsei il,rtlirrB harness corrnectors.
ECP 65; - lxc.rDr:3.1r.r. r: cr:;c:, ::nshade :rd |adar shield assembl.v.
ECP 69; - Aidili';: :f 'i,-i'. :.:::e:s pi riecir! e shield.

AOT Iligh Densiiv Filter.r-::r'r.,ir. P \ ,,,r11.,h. quelified br similaritl lo SXT !-ilter.
P/'N 10i1931. g hich sas quaiLliei :is Daf t ,f the [,i'epiece Storxge Unit.

ECP ?86 - Prorides pie:eIeni:al chlcli,rf Genera nrech:rnism in counter's and replace-
ment if necessarr'1 .

Eql!!! - Incorporarcs T- plir:.r,.,. irir,q.
ECP 551 - Prorides for ieplacenrent "I nilr-rn iacina tape . G & \ 607 A-Harness
P//N 60106?{i B-Hari,ess P \ Lr.rlt{,: . tl ri \ Di.iJ-61lil ;\-llalness P/N 6010676;
B-Harness P,,')i 6010u;5
ECP 562 - Prorrdes for rciri:rcnrcrt of nilon lacing tag:, C & N 6rJ3 A-liai:ness
P/N 60106?2; B-Harness P ).61 1of,;']
ECP 58] - Pr.)\-icies for iuc'jf G-i.:rti,):r ,rf flamL'ilbiliti fi-xes in G & N 602 A-Hrness
P/N 60106?7: B-Harness P )i,ra,irrti:l
ECP 62e - Flanmabilit\ Pr'.:e.!i,,n i'lcpl:ceci existiog harness laciug tape $ ith
P,/N 100:9:ltl Retaglass ::lp€ :id ro' e.eri all r:p,5gri p,)tting rvith aluminunl iape.

ECP 410 - Qualified bj, similarity.
ECP 422 * Qualification test completed with CCRtr
mounted in a more severe orientation.
ECP 473 - Quali{ied by -similarity.

EpillQ: - Qualified by simiiariiy.

ECP 63? - Qualified by test. AP-X,I-1?B?9-NL56t

ECP 657 -- Qualified by test. AP-I\4-19614-N3156
gCi'_!91 - Qualified b.v similarity.
!'light item qualified ir),test anC by sirnilarity to
qualilication item.

ECp 533 - Qualified by similarity.
ECP 551 - QualifieC bv Flammability test.
AP-M-18508.

ECP 562 - Qralified bv f'lammabilitir test.
AP-M-18508.
ECP 582 - Qualified bl, Flammabilit.y test.
AP-X,r-18508.
ECP 626 - Qualified by Fiammability test.
AP-NI-18508,
I.light item qualified by iest and by simiiaritv
'.o qualif ication items.
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ITEM DESCRIPTION I-lli-F:i-.a):.I: l':..:.:.:1. .--.:.'--: --.:-'-. l. --:1.:: I'i., r- a'HT H^{]1D\\'ARE REMARKS

PUI-SE TORQUE ASSEMBLY

Qu.alification Item:

Acceleration, P,/N 600?000-02l, S/N 4

AII other envir-onmeots, P,/N 600?000.
sni.r

Fligtr Iten:

P. }.- 600?000-{xl

!s-t1,lg,T-Io]i B,TLSE

qlretinlt

P.\ B99SO-{11

flidir lt€E:

ECP Imlrration

{11 42L
33' X
$2X

There are no dilJe:encc::-a:...-.- ----.-:-: -:: r:.: --.i -'-: :.:.

ECP 359 - Provides for replacement of IMU mounting bolts.
ECP 462 - Provides for addition of a ground strap.

Flight item is qualified by test.
AP-1\,I-15053 -N 666.
AP-NI- 1585 2-N90 1,

AP-M-16461-N 108 2.

AP-M-2168 6-N3606

NOTE: LM,/CM docking shock successfuily
completed oo lfi/Ag per ECP ?61.

ECP 359 - Qualified by similarity.
ECP 462 - Qualified by similarity.
Flight items qualified by similarity to qualifieation
item.
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