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PART NUMDER, LOWEST REPLACE -
D7-ECP.IPTIO?-l ABLE ASSE.-\DLY 

~-1otor-t.achometer OUA-21 
P/ 1012156-1 

S/N 1258 
S/N 1267 
S/N 1258 
S/N 130S 

REPLACEMENT 
CRITE!UA 

1 Ye:irs since 
luhr-lcation 

T,INT TED L FE ITEl\:IS 

TOTAL TEST 
·nME/CYCLES 

4. 2 Yet1.rs at 
complellon of 
mls s ion 

nATIONALE 

Conc.itlon 

1. DaseJ upon the tc:it d:ita from '2-yca r nnd 3-ycar old motors, the lubrication quantlty retatned (LQI'l) In 

li'le bearings w:is e:ctrr.polatcd to 4 years (assuming that thls period was aacq:.1ate to certify t~e motor­
t:i.chs ln Apollo 14) :1nd found to be aP?roxlme.tely O. 3 mg acd conoldcrcd fll~btwortby. 

2, Projected LQR cut"Vo lo blaocd conecrvatlve olnce 3/4 of actunl test motor-tac.'111 LQR ·w-aB above the 
curve used for the extre.pol:i.tloa In the above p:11·:ieraph. 

3. The ma.'timum dl3peroion between similar motor-tnchs was 2. ~ -

Test Data from 3-year old motor-tachs was analyz~ 

-- .--. 

l, All motor-tnchs tested to determine !Ughtworthlnoao as n !unctloo or time operated s:itl1.tf ctorily with 
little or no measurable lcbrico.nt. Ono P:lOtor-t.'.lch w:is run with completely dry bc:irlnE;3 without anomaly. 

2. Lubricant depletion during normal operntlon at ,., o. 6 mg/)T ofte r the first year. 

3. Lubrlc:mt dcplctlon during operation nt KSC (Including altltud test and oporalloc) and d Ing nominal 
lunnr mission ~ 0, 2 mg. 

4. A oupplcment:11:-y 120-<lay test In vacuum to a olmul:ltcd mlsolon profile wns performed without olgnlCicant 
motot-t:lch lubricant depletion. 

Conctuolon 

1. Ikcognlzlng the o.bove condltlons and test data It Is evident that there ls little dUforenee'bctwecn a 4-ycar-: 
old motor-tach and one that \a 4, 2 years old. · 

2, Da:ied on the LQR curve pro)ccllon there would be o. 2 mg or lubrlcRnt remaining before the Apollo 14 
ml so Ion. · 

3, Since ::; O. 2 mg ls exh usted <lurlng e mission and the motor-t:ichs tcotcd performed nominally on 

zero and lmmca:;u r:ililc 1 brlc:mt , OUA-21 In Apollo M ls cono!dcrcd fllghtworthy. Thero I:, an element • 
of risk In the extrapolation; It la consldcrccl that thlo ri sk la acceptable. 

MILWAUKC!E, w1::;caNSIN s::,201 

--'--.r! 
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G &N 214 SYSTEM SUMMARY 

OPERATIKG 

EQUIPMENT I 
PART .: 

S/N 
HOURS 

WEIGHT 

J 
NUMBER AS OF 

10-31.:.70 
Inertial ll:easuremeot Unit (IMUf 2018601-231 7 3003 41. l 

!RIG X . I 8Al09 
y 8Al07 
z 8Alll 

PIPA X 2AP97R 
y 2AP150 
z 2AP185 

Blower Mot ors 20186<4 208 211 
;10 211 

PIPA Electronics Assembly (PEA) 2007201-031 5 3220 8,4 
CM Guidance Computer(CMC) 2003993-111 45(C:2!l) ·317 5!>.2 
Flight Rope s 201080 2-xxx --* 12.,: 
DSKY Main 2003994-121 77 (D-44) - 898 ·18. l 
DSKY Navigation 2003994-121 69 (D-36) 895 18 . 1 
Power ~r.C: Se rvo Assembly {PSA) 2007 200-1 51 - 10 2523 49. '/ 
Signal C0 :l itioner Assembly (SCA) 2007234-021 12 460 5, 9 
G & N !ndi,ato r Control Par.e l (GNIC) 2021 290-051 13 514 14. 6 
Interconnect Harness Group 2014567-071 28 24. 4 

' ' Navig..tion 13:lse 2899982-031 16 11, 2 
Optica l Unit and Be l lows Assembly 201 0790 -18 1 7 60. 4 
Optical Unit Assembly {OUA) 2011000 -0 61 21 735 -
Electronic Data Coupling Unit (ECDU) 2007222-181 23 1320 36.7 
Optics Shroud 2021394-011 5 3, 5 
Eyepiece Stora:se Unit {ESU) 2021382-021 12 ·7, 0 
Astrosext.ant Passive Thermal Pro-

tect lvc Sys tem Assembly (APTPS) 1021373-051 5 4. 8 
Dust Covers (External) 1021352/62 12, 12 I -

(Internal) 201279 6/97 .8 , 5 0,5 
Ve rb Noun 2021472 TBA -
Star Chart 

' 
2021473 TBA -

Check List and Alarm Codes 2021474 TBA -
Eyepieces 

SCT Eyepiece 2012793-011 2023 2, 0 
SCT Prism Assembly 201277 5 2023 1. 1 
SXT Eyepiece 2012700-011 2015· 0. 7 
SXT Mirror Assembly 2012791-021 2006 1.3 
SCT Long Eye Relief 20127 90-011 2022 l, 7 
SXT Long Eye Relief 2012748-011 2021 o. 5 

Installation Ki ts (C;\!C) 2004199 - 011 16 {In CMC wt) 
(OUA) 2899950-021 15 4, 5 

IMU C:oolant Hoses (2) 2018821-021 120, 129 1. 0 

TOTAL 388.9 

--
• Flight Ropes - Cornancbe Rev • 108, Set 1 

P/N 2010S02-l Bl, S/N 424 P/N 2020802-221, S/N 427 
191, S/N 425 231, S/N 422 

211, S/N 426 241, S/N 423 
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EQUIPMENT 

Il\'1U Assembly (ll\IU) 
PIP Assembly, Prealigned 

25 IRIG Assembly 

Blower Motors 

Pulse Torqu~ Assembly (PTA) 

Power and Servo Assembly (PSA) 
Electronic Data Coupling Unit {ECDU) · 

Computer Control aod Reticle Dimmer Assy 
Signal Con_ditioner Assembly {SCA) 
LM Guidanc~ Computer {LGC) 

.. 
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Alignment Optical Telescope (AOT) 
Navigation Base Assembly 
A Harness 
B Harness 
AOT Conical Sunshade and Ra.dar Shield 

High Density Filter Assembly 
Insta.llation Kit, Computer 
Installation Kit, SCA 
Flight Ropes 

1l◄'light Ropes - Luminary Revision 178 

PART 
NU 1BER 

2018601-221 
2018844-021 

2021500-111 

2018644 
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2007222-261 
6014512-081 
6007013-021 
2003993-071 
2003994-091 
GO 11000-111 
6899980-021 
6010677 

· 6010678 
6011876 
6022856 
600'1000-051 
6007020 
2010802-xxx 

SERIAL 
NUMBER 

21 
X - 2 AP 222 
Y - 2AP 92R 

Z - 2AP 228 

X - 8C 124 
Y - BA 139 
Z - BA 122 

80 
213 

10 
6 

28 
14 

5 
49 
96 
21 
11 
23 
27 

6 
108 
31 

6 
_ -1 

P/N 2010802-321 
-331 

S/N 430 
S/N 431 
S/N 432 

P/N 2010802-351 
-361 

S/N 439 
S/N 434 
S/N 435 -341 -371 

OPERA TING HOURS 
AS OF 31 OCT 70 

2,759 

1,054 
673 

1,109 

1,725 
765 

2,354 
2,402 
1,075 

312 
750 

1,457 
906 

86 

Total 

WEIGHT 
(lb) 

41. 0 

14. 5 
17.8 
37.5 

1. 6 ... 
5.6 

58.3 
18. 4 
23.8 
5.3 

15. a· 
4.4 

-
o. 1 
0.4 
0. 1 

12.4 
257.0 
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