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SECTION I

RUNNING/OPERATING TIME & CYCLE LOG

t_EROFLEX_,'/



 EROFLEX

LABORATORIES 35 South Service Road. Plainview,NY tl 803
TEL: 516-694-6700. FAX:516-694-6771

= :

Running/Operating Time & Cycle Log

Part Number 16187, Serial N ° 0002

A. Motor/Encoder

Manufacturing
Test

Total

B. Temperature Transducer

(5VDC Applied during

Thermal Vacuum & Cycling)
..

1.5 Hours

4.5 Hours

6 Hours

612 Hours

II Part Number 16187, Serial N ° 0003

A. Motor/Encoder

• Manufacturing

RE Assembly
; Test

Total

B. Temperature Transducer

(5VDC Applied during

Thermal Vacuum & Cycling)

1.5 Hours

1.5 Hours

4.5 Hours

7.5 Hours

345 Hours
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/ EROFLEX,

w

i"

LABORATORIES

Serialization - NASA SXI Motor/Encoder

Part N-°: 16187

Unit S/N: 0002

, Temp Xducer Filter Circuit Assy
PIN 303-216 SIN 0002

Printed Wiring Board
P/N 303-217 S/N 2294-0203

, Encoder Printed Wiring Board Assy
PIN 21664 SIN 0002

Printed Wiring Board
PIN 21665 SIN 2394-05-01

Phototransistor

PIN 565304-1 CR1

CR2
CR3

CR4

CR5 -

, LED Printed Wiring Board Assy
PIN 21774 SIN 0002

Printed Wiring Board
PIN 21775

LED

PIN 565305-1 DS1

DS2

DS3 -

DS4 -

DS5 -

SIN 042
SIN 040

SIN 045

SIN 056

SIN 054

SIN 141

SIN 158

SIN 218

SIN 187

S/N 221

35 SouthService Road, Plainview,NY 11803
TEL: 516-694-6700• FAX:516-694-6771
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Serialization - NASA SXI Motor/Encoder

Part N°-: 16187

Unit S/N: 0003

°

.

Temp Xducer Filter Circuit Assy
P/N 303-216 S/N 0003

Printed Wiring Board
P/N 303-217 SIN 2294-0301

.

Encoder Printed Wiring Board Assy
PIN 21664 SIN 0003

Printed Wiring Board
P/N 21665 SIN 2394-11-01

Phototransistor

P/N 565304-1 CR1
CR2

CR3

CR4

CR5

LED Printed Wiring Board Assy
PIN 21774 SIN 0003

Printed Wiring Board
PIN 21775

LED

PIN 565305-1 DS1

DS2

DS3

DS4

DS5

- SIN 036

SIN 037

SIN 038

SIN 048

S/N 049

- S/N 235

- SIN 240

- SIN 418

- SIN 43O

- SIN 420

35 SouthServiceRoad. Plainview,NY 11803
TEL:516-694-6700. FAX:516-694-6771
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.TEST HISTORY LOG

(a) RECORDED MEASUREMENTS

?(') 0All measurements made during testing are recorded in ATP -.049 -

DS data sheets and are included in this log.

(b) TEST SUMMARY

The u,ot or/en,-oder (henceforth referred to as the UUT) test

sequence began with a baseline functional evaluation, which

demonstrated that the motor satisfied the operating torque,

cogging torque, winding resistance, and n'_e,-hani,_-al requirements

of SOW. In addition, the encoder electrical requirements were

verified, as well as the alignment of the encoder outputs

relative to the n,otor shaft position. There were no discrepancies

observed in this portion of the test.

The UUT was then exposed to a number of environments, including

thermal vacuum, thermal cycling, random and sine vibration,

and mechanical shock. During the thermal environments,

performance of the UUT under load was verified at specified

points in the cycles, as described in ATP 20049. In addition,

the UUT was bench tested between the two thermal environments.

N,-, anomalies were ,-,bserved during the thermal tests.

t h e

The vibration and sh,-,ck tests were performed by East-West

Techn0-,ic, gy C,-0rp,-,ration, West Babylon, New York:. The UUT was

delivered t,-, the lab in a sealed vibration fixture in order to

maintain the cleanliness levels required by the SOW. In addition,
a three oun,_-e Ic,ad was atta°-hed to the motor shaft. The

attachr,,ent method ,of this load ,-aused damage t,=, the shaft

and bearing during random vibration of S/N (')003 on April 28,1995,
and is described further in NCR 00168.

The load attachment method was subsequently corrected, and

vibration of S/N 0002 began while 0003 was being repaired.

The performance of the UUT was verified at Aeroflex after each

environment was completed, as shown in ATP 20049. No additional
failures were noted.

The final test of the UUT was a repeat of the baseline functional

tests. Again, no anomalies were observed.

(c) UNACCOMPLISHED TESTS

This section is not applicable.

J



(d) RETEST STATUS

Serial number 0003 was retested after repair on June 1,1995

according to the following paragraphs in ATP -20049 - DS:

]. I COGGING TORQUE

i 2 OPERATING TORQIJE

! 3 STALL TORQUE

3 1 ENCODER POSITION I AND OUTPUT VOLTAGE

3 ? ENCODER POSITION VERTFICATTON

4 3 RADIAL DEFLECTION

No anomalies were observed, and environmental testing resumed.

(e) SPECIAL TESTING PROBLEMS

The major difficulty encountered during testing was in securing

the UUT inside the vibration fixture without causing damage to

the wires, shaft, and bearing. These fixturing problems were

anticipated prior to vibration, with the exception of the

previously mentioned load attachment to the shaft.

(f) FAILURE AND CORRECTIVE ACTION DATA

Refer to NCR 00168 and Corrective Action Report M13640.
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Postscript: The motors were tested for !2 VDC stall and Fperating

torque as a result of a verbal request by N__.qA Engi_oee_rs,,ana

was not officially incorporated in the ATP.This operating voltage

is a more stringent requirement on the motor performance, and

successful completion of these tests assures successful

performance at the 29 V operating point called out in the SOW.

S/N 0002 was tested for 12 V stall at the final functional test

and resulted in 8.5 oz-in stall torque ,less cogging torque.

S/N 0003 was tested for 12V operating and stall torque at both

the baseline functional and the final functional tests. The

final functional test results were :

6.5 RPM at 5.5 oz-in load

8.5 oz-in stall torque, less cogging torque

In addition, in Par. 1.2 of the ATP data sheets for S/N 0003

(rework ),the required operating voltage "22 VDC to 25 VDC"

was not crossed out. Instead, the phrase "Checked at 12 V"

was added and the test was performed at 12 VDC.

o_6_.4_'t,u¢,._. _'. _,/.:,e/,s-

_]_ ooe2. _A._ re&rED FoR _ 1-o,_¢_uE AT

z
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ACCEPTANCE TEST DATA SHEETS
ATP 20049
P/N 16187

STEP MOTORIENCODER

DATA REVIEW AND APPROVAL:

AEROFLEX QUALITY ASSURANCE

DCAS

ALL PAGES ARE OF

ORIGINAL ISSUE
EXCEPT AS NOTED

UNLESS OTNEmMS1 S4qlClFIIO ORIG. DATE
ALL mMINS_OW$ ARE Be lU¢III$ OF DWG.

TOtE lANCES :
FRAC DEC. ANG. DRAWN

CHECKEO

MATERIAL

FINISH

MFG. SCALE

 EROFLEX

CAGE CODE

88379 ATP
WEIGHT
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! 'OF'OUF Ar!z OPEF'AT;N,3 f:'O_r_T

i OETENT TOF'OUE

C'oggit_g throu_gh three detent positions 0.25 ,:,z-in r.in

1. ,9.. 0 ,._z-i n.

"2. _' L OZ-ln.

3. ,_, •,3 ,:,z-in.

i, 2 OPERATING TORQUE

Motor rotates 6 RPM mira when 4.8 pps at 22 VDC to 25 VDC is applied

with 5.5 oz-in load.
RPM

I. ? STALL TORCIU_T

,-J2-1n lhlnlfl'lttN¢ _t _'-'_'_ VDf"

16
oz-in

- Detent torque ip 1.1:

Stall torque 13,7 oz-in

2.0 MOTO;' ELECTRICAL CHARACTERISTICS

2.1 STEP ANGLE

Motor lead #I(+22 VDC_ to motor lead #3 (RTN) cw rotation V/
I

7.5 +/- 0.75

degrees
/

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation

7.5 +1-0.75 _//
degrees

04. Zl.

2.=! WINDING RESISTANCE AT 20 DEG C

Pc,on, ambient temperature ,_4 _ deg C

Resistance between wires I and 3

Resistance calculated for 20 degrees C

# ohms

77.6 ohms minimum

SCALE

CAGE CODE

SHEET
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77.6 ohms minimum

-' _ WINDING INDUCTANCE

Tndu.:tance between wires I and S /_/,0 mH

Inductan,.-e between wires 2 and 4 [_Z) mH

These values are for referenre only.

04.zl,

2.4 IHStILATIQN RESISTANCE AND DIELECTRIC STRENGTH POST-IMPREGNATION

Tie t,:,gother r.,-,t,-,r leads 1 _nd 2, _ and 4

.'..4.I INSULATION RESISTANCE

ll)O VDC between I_3 and 2_4

I00 VDC: between 1,3 and housing

100 VDC between _,4 and housing

2.4. a" DIELECTRIC STRENGTH

125 VRMS between 1,3 and 2,4

125 VRMS between 1,3 and housing

125 VRMS between 2,4 and housing

IC_O Megohms min

>loam
100 Megohms mira

100 Megohms rain

Megohms

Megohms

Megohms

¢._ microamps

100 microamps max leakage

"_ _ microamps

I00 microamps max leakage

i? mic,oamps

100 microamps max leakage

SCALE

CAGE CODE

88379
REV.
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?.," rNF r)_EF Et.F.{,'.Tr;' ! _"A[ '_.HAPAC TEF'IST [ CS

3, I FNCODEP POSITION ! AND QUTF'UT VOLTAGE

F":,-.,der p':'sit;'T'_ t ._'_ ._,:,-'?rding to Table I V/ ,-her I_

Output voltage ._,:rr_,-:.s bit 4 is 3,5 Vd,- rain at 4.8 VDC rain
=.,.:). VDC ma',. V f chec_

3.2 ENCODEP POSITION VEPIFI,':ATION

Er_,:c,der p,:,sit_,:,,_ 2 thr,:,_gh 12 }s a,-,-o_ding to Table I I_ ,-beck O .zZ,

-1. <; MOTOF'.'ENI"ODEP PHYS'' _ .z._AL 'i NA_:ACTFRI STI C'S

,!.: _TZE AND L':ONFIGURATION

Check {hat ,:rIt i,-al dl fhetl_q[otlsfrom MSFC drawing SXI-201

drawlng 200-38 are satisfied

4. ',. WE I GHT

M,-,tor,'E:".,:od_r we; ght

Lead wire weight

,_-Ile,z k"
i,r

4.&# ounce_

ounces
IL,d_ ounces

15 ounces max

4.3 PADIAL DEFLECTION

'_.,)+.'- 0. IIb f,-,r,'_e._pplied c,n the shaft in

._c,;c',rdan,-_with MSFC drawing SXI-201, Proof Load

D} agr af,',
0,001 

inches

0.0015 inches max

L

SCALE

CAGECODE

843379
m
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5.() ENVIRONMENTAL TESTS

5.1 THERMAL VACUUM

5.1.1 AMBIENT TEMPERATURE AND PRESSURE

Connect AD590 temperature sensor to the trim

circuit in Figure 3. Record the output.

Calculate the ambient temperature :

mv output - 273 = temperature in degrees C

Verify step rotation cw from zero position
with wire # i (+ 22 VDC) and wire #3 (RTN)

Verify encoder output at step 4 in table I

Seal the vacuum container and remove from
the clean room.

5.1.2 THERMAL VACUUM FUNCTIONAL TESTS

5.1.2.1 OPERATION UNDER LOAD

It VDC min, 12.5 VDC max to, the mot0Dr drive circuit.

5 VDC +/- 0.2 V to the encoder input wires.

a. Baseline, 25 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

b. Cycle i, 50 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

check

I/fcheck_, _

S mv

/ check

check

check

check _ ./ .

SCALE

CAGE CODE

88379
REV.



c. Cycle I, -40 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

d. Cycle 2, 50 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

_" check

J

i_/ check

1._ chec

e. Cycle 2, -40 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

f. Cycle 3, 50 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum _ncoder output

g. Cycle _, -40 degrees C recorder t_ace :

No interruptions in motor or encoder traces

..

check

_""'_C hec kj_

check

.chef , ,/ "

check

3.5 V minimum encoder output L_

h. Final test, 25 degrees C recorder trace:

No, interruptions in motor or encoder traces J

3.5 V minimum encoder output _//

check_

check

check

5.1.2.2 STALL OPERATION, THERMAL VACUUM

Disconnect the motor from the test circuit. Apply

200 ma through wires #1 and #3 for 30 seconds.

Repeat according to paragraph 4.1,3.2 of the test procedure.

CAGE CODE

88379 Are  oo iP
SCALE
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a. Baseline, 25 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum en,zoder output

b. Cy,-le I, 50 degrees C recorder trace:

No interruptions in n_otor or encoder traces

3.5 V minimc, nt encoder output

c. Cycle I, -40 degrees C recorder trace:

No interruptions in Motor or encoder traces

3.5 V minimum encoder output

d. Cycle 2, 50 degrees C recorder trace :

No interruptions in motor or enc,-,der traces

3.5 k'mlnin'aur, eflis,s, der output

check

_/" check

J

" .<-/<l/e_J"

check

J

C he,'_I_:

L"'/ check //_//

•
_:7}"#f

SCALE

CAGE CODE

88379
REV.

AT"P 200_q Di
i



m

m

D

m

B

m

i

D

3

2 )
u

_w

9
-_!

X

0
. p

0_ Oz_

e. Cycle 2, -40 degrees C recorder trace :

No interruptions in motor or encoder traces
check

3.5 V minimum encoder output

f. Cycle 3, 50 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

g. Cycle 3, -40 degrees C recorder trace :

No interruptions in motor or encoder traces

check

t/ check

(J'/c hec k _._ /__/_

check

3.5 V minimum encoder output

h. Final test, 25 degrees C recorder trace:

Nc, interruptions in motor or encoder traces

3.5 V m_:in,urr, en,:,z,der output

5.2 THERMAL CYCLING TF T AMBIENT PRESSURE

5.2. I PRE-THERMAL CYCLING PERFORMANCE TEST

check_.

_check

5._'_,I.I STALL TORQUE

6 oz-in minimum at 22 VDC / _- --_ oz-in

- Detent torque in 1.1= -_,] o_ ,_

Stall torque /S, _oz-in
5.2.1.2 STEP ANGLE

Motor lead #I(+22 VDC) to motor lead #3 (RTN) cw rotation c//

7.5 +/- 0.75 V/
degrees

4-



v/
Motor lead #2 _+_._VDC_ to motor lead #4 (RTN) cw rotation

7.5 +I-0.75 j

degrees

5.2.1.3 ENCODER POSITION I AND OUTPUT VOLTAGE

Encoder positiotn I is according to Table I
J

che,-k

Output voltage across bit 4 is 3.5 _Vdc min at 4.8 VD.C min

5.0 VDC max V/ check

5.2.1.4 ENCOD_R POSITION VERIFICATION

Encoder position 2 through 12 is a,zcording to Table I

5.2.2 OPERATION UNDER LOAD

V_chec k

11VDC min, 12.5 VDC max to the motor drive circuit.

5 VDC +/- 0.2 _'to the encoder i,.put wires.

a. Baseline, 25 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimurr,enc,:,deroutput

b. Cycle I, 50 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

c. Cycle I, -40 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

check

_'/ check

J check

check

CAGE CODE

88379 ArP ._ooq.q lss

...... I ......q ......
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d. Cycle 24, 50 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

e. Cycle 24, -40 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

f. Final Test, 25 degree C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

5.3 VIBRATION AND SHO¢.K

v/"f check

J

<""-<°=
J check

,I__<,_ "-;7'27/_

L// check

._A_L OA

.3.1 SINE VIBRATION

Date(sl perf,:,r_,ed

Visual Inspecti,:,r_

5.3.1.1 STALL TORQUE

6 oz-im _,ini_,u_,at 22 VDC /_'_ oz-in

- Detent torquf.in I.I= _._

Stall torque ._- oz-in
5.3.1.2 STEP ANGLE

Motor lead #I(+22 VDC) to motor lead #3 (RTN) cw rotation

7.5 +/- 0.75 7

degrees

CAGE CODE

88379 ATP 20o_q _
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Motor lead #2 (i+22 VDC_ to motor lead #4 (RTN) cw rotation

7.5 +/-0.75

degrees

5.3.1.3 ENCODER POSITION I AND OUTPUT VOLTAGE

Encoder position I is according to Table I

J

check

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC_n
5.0 VDC max v" check

5.3.1.4 ENCODER POSITION VERIFICATION

Encoder position 2 through 12 is according to Table I

5.3. _ RANDOM VIBRATION

Daters) performed

Visual Inspection

/

5.3.2. I STALL T,qRQUE

6 oz-in minimum at 22 VDC

5.3.2.2 STEP ANGLE

o
OZ - i #I

- Dete_it torque in 1.1= _.-_ a_-l'a

Stall torque /_.¢-.7 oz-in

Motor lead #I(+22 VDC) to motor lead #3 (RTN) cw rotation _i

7.5 +/- 0.75

degrees

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation _s/

7.5 +/-0.75
L_

degrees

CAGE CODE

88379 4tO .2oo 9



5.3.2.3 ENCODER POSITION I AND OUTPUT VOLTAQE

Er_coder position t is according to Table I
v// check

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC_in
5.0 VDC max _ check

5.3.2.4 EN9ODER POSITION VERIFICATION

Encoder position 2 through 12 is according to Table 1

5.3.3 MECHANICAL SHOCK

Date(s) performed

Visual Inspe,:tion

chec k__

/gPd-"

5.3.3. I STALL TORQUE

6 o_-in minimum at 22 VDC

_-i.?,3.2 STEP ANGLE

M,,t,.',rl_ad _I!+22 VDC_ to motor lead #3 (PTN) cw rotation

7.5 +I- 0 "5

degrees .._

Motor lead #2 '+"2 VDC) to motor !ead #4 (RTN) cw rotation J

7.5 +/-0.75

degrees

/_,G oz-in

- Dete,;t torque in 1.1= 2.3 m :"_

Stall torque /_"-7 oz-in

06/_. ¢S

5.3.3.3 ENCODER POSITION I AND OUTPUT VOLTAGE

Encoder position I is according to Table I
J

check

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC m/in
5.0 VDC max _check

SCALE

CAGE CODE

88379



5.3.3.4 ENCODER POSITION VERIFICATION

Encoder position 2 through 12 is according to Table
J

1 check

5.3.3.5 DIELECTRI C STRENGTH

100 VRMS between 1,3 and 2,4

100 VRMS between 1,3 and housing

100 VRMS between 2,4 and housing

_-_-_ microamps

max leakage 06._q,100 microamps

100 microamps

microamps

max leakage

microamps

100 microamps max leakage

5.4 FINAL FUNCTIONAL TEST

5.4.1 TORQUE AND OPERATING POINT

.4.1.1 DETENT TORQUE

C,:?ggi,_gthr,=,i_ghthr:.e detent

5.4. I._'._OPERATING TORQUE

Motor rotates 6 RPM rain

with 5.5 oz-in load.

5.4.1.3 STALL TORQUE

6 oz-in minimum at 22

when

VDC

posi ti,:,ns O.25 oz-i n min __k__..

I. 2",_ oz-in.

2. ,,?,,E oz-in.

3. ,'X,.B oz-in.

4.8 pps at 22 VDC to 25 VDC is applied ,___'_,.

/_' ' oz-i

- Detent torque i_1.1=2,_"

Stall torque /j'_.T"oz-in

t---



5.4.2 MOTOR ELECTRICAL CHARACTERISTICS

5.4. °.,I STEP ANGLE

Mntor lead _ VDC) motor (RTN) rotation#I(+_ to lead #3 cw

7.5 +/- 0.75

degrees

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation

7.5 +/-0.75

degrees

5.4.2.2 WINDILY3 RESISTANCE AT 20 D_ C

Room ambient temperature _?L/ deg C

Resistance between wires I and 3 _/'? ohms

Resistance calculated for 20 degrees C _?0" _/ ohms

77.6 ohms minimum

Pe_istance betweer wi_es 2 and 4 _,,_.0 ohr,',s

'_ !,._;2"_ degrees C _0 Tohr,,sr-'__sistan,-.e T._CU ...._-.d , ,

77.6 ohms minimum

=.,.4.2.__ WINDING INDUCTANCF

!ndu,-tan,-e between wires ! and 3 /_?'7 mH

Inductan,:e between wires 2 and 4 /'i'_P mH

These values are for reference only,

LJ

f

@G,.lq.m3

SCALE

CAGE CODE

88379
I REV.
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5.4.3 ENCODER ELECTRICAL CHARACTERISTICS

5.4.3.1 ENCODER POSITION I AND OUTPUT VOLTAGE

Encoder position I is according to Table I
/

check

Output voltage across bit 4 is 3.5 Vdc _,in at 4.SyDC min
5.0 VDC max _ check

5.4.3.2 ENCDDER POSITION VERIFICATION

Encoder position 2 through 12 is according to Table I

5.4.4 RADIAL DEFLECTIO N

chec k

9.0 +/- 0. IIb force applied on the shaft in /r_/ _

ac,:ordance with MSFC drawing SXI-201, Proof Load

Di agr ar_ _. 00

,%_'ue o..4" /_.o v.bU_ -_ o.ools inThes_
/0 - -?.Z---7 3 or ;,'I

_;. Jq. 9,F"

SCALE

CAGE CODE

88379
I REV.
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APPLICATION

NEXI ASSY USED ON
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DESCRIPTION OATr AP,_OVE_

ACCEPTANCE TEST DATA SHEETS

ATP 20049

PIN IE187

STEP MOTOR IENCODER

DATA REVIEW AND APPROVAL:

AEROFLEX QUALITY ASSURANCE
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1, 1. OETENT TOPQL!E

Cogging through three detent pc,sitions 0.25 ,:,z-ln f.in

1. /- 1 ,-,z-in.

3, _ oz-iln.

l.2 OPERATING TORQUE
IZ. /Z.

J

Motor r,'.,tates6 RPM .tin when 4.8 pps at j?2_VDC to _Sr VDC is applied

with 5.5 oz-in load, _--_/ RPM

I-_ STALl_ TOPQUE

E;, ,nZ-in IYtltllrilur. at .;"".' VDC lid- o.--io
- Detent torque in_.1.I=

Stall torque 13'_ oz-in

2.n MOTOR ELECTRICAL CHARACTEPISTICS

_. I STEP ANGLE

Motor lead #I(+22 VDC:'Ito motor lead #3 (RTN) cw rotation I/

7.5 +I- 0.75

degrees

M,_tor lead #2 ( _ . v/_ ÷_ VDC:_ to motor lead #4 (RTN) cw rotation
7.5 +I-0.75

degrees i//

o4,z_. ,d

2.2 WINDING RESISTANCE AT 20 DEG C

_',:,omambient temperature _--_ d._g C

Resistance between wires I and 3 _ ohms

Resistance calculated for 20 degrees C _/,2, ohms

77.6 ohms minimum

ef. .ff"
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m
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0

Z

u,l

__u

_w

+  003

;esi_tat_ce betw_-;-,1 wive,,; " and 4 _'-" c, hm_

_'esistan,-e ,:al,-ulated for 2r_ degrees F_ _/,_ ohms

77.6 ohms minimun_

-'3 WINDING INDUCTANCE

Indu,-tance between wires i a,_d 3 /¢,0 mH

Indu,:tan,:e between wires 2 and 4 /_,0 mH

These values are for referen,-e o,lly.

2.4 TNSULATION PESISTANCE AND DIELEC:TPIC STRENGTH POST-IMPREGNATION

Tie t,-,gether motor leads 1 and 3, 2 and 4

4.4.1 INSULATION RESISTANCE

I00 VDC between 1,3 and 2,4

I00 VDC between 1,3 and housing

100 VDC between 2,4 and housing

2.4. _ DIELECTRIC STRENGTH

125 VRMS between 1,3 and 2,4

125 VRMS between 1,3 and housing

125 VRMS betwee,_ 2,4 at_dhousing

_/_'I_ Megohms

I00 Megohms min

2"/M-o
I00 Megohms mi_

7/d' O
100 Megohms min

Megohms

Megohms

_-_ microaMps

I00 microamps max leakage

•,_S microamps

100 microamps max leakage

_ microamps

100 microamps max leakage
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Y

L_

L_

w-

+ aoo3

_. _:' rNf" OI_FP EI.EC T_ !CA_ ,"HAPAI: TEP ! ST I,:S

3.1ENCODEP POSITION I AND OUTPUT VOLTAGE

r,_,-_-,d_,p,T,slti,T,r_I Is according to Table 1

.

,:he,:

Oc'tput voltage across bit 4 is 3.5 Vdc rain at 4.8 VDC: rain

c'- . V i- /"J._ D_ max I Chec I(:

.;._.ENCODEP POSITION VEPIFICATION

En,:oder p,:,siti,:,,_-' thr,:,ugh 12 is accordi,_g to Table !

4.0 MDT(]F/ENCODE_' PHYSICAL CNA;.:ACTEI_ISTICS

D4. f/

4.1S_E AND CONFIGUPATION

Chech that c,iti,-al dimensions from MSFC drawing SXI-201 and._roflex

draw_,ig 2()0-38 are satisfied v ¢he,-k

4. 2 WE !GHT

M,:,tor 'EP.,:,.-,der wei ght

Lead wire weight - _. ( ounc.5 _I'_-'((
= /_,.0 ounces

15 OUl_Ces max

4.3 PADIAL DEFLECTION

9.0 +/- 0. I Ib for,:e .__pplied on the shaft in

-_,-,-,-rdan*._with MSFC drawing SXI-201, Proof Load

DI agr at,', 6.001 i ,o<h.,

0.0015 inches max



1.0 TORQUE AN_ OPERATIN_ POINT

1.1. DETENT TORG)UE

Cogging through three detent positions 0.25 oz-in mln

I. _'_- oz-in.

2. / _ oz-in.
3. _7.(9 oz-In.

1.20PERAT l NG TOR(_ClE

Motor rotates 6 RPM man when 4.8 pps at 22 VI}Cto 25 VI)C is applied
with 5.5 oz-in load.

1.3 STAL L T_

6 oz-in minimum at 22 VDC 18.0 o:-t.
- Detent torque t t 1,1- _'_-
Still torque /3---_- o:-tn

2.0 MOTOR ELECTRICAL CHARACTERISTICS

2.1 STEP ANGLE

Motor lead #i(+22 VDL

Moto_ lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation

7.5 +1-0.75

degreeu

Lito motor lead #3 (RTN) cw rotation

7.5 +I- 0.75

degrees .___._"

d

J

2.2 WINDING RI_SISTANCE AT _0 PI_6 C

Room ambient temperature "_ dig C

Resistance between wires I and 3 S_ ?, I ohms

Resistance calculated for 20 degrees C _//,-_ohmi

77.6 ohms Ilntlul

o_. o/.

SCALE

CAGE CODE
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Resistance between wires 2 and 4 _J _¢ ohms

Resistance calculated for 20 degrees C _,_.cO

¢ 2.3 W|ND|NG _NDVCTANCE

Inductance between wires 1 and 3 /_0

Inductance between wires 2 and 4 /_.0

These values are for reference only.

ohms

77.6 ohms minimum

mH

mH

J

0(_. o/. q-_

2.4 INSULATION RI_SISTANC_ AND D|F, LECTRIC STRENGTH POST-IMPREP_TION

Tie together motor leads I and 3, 2 and 4

2.4.1 INSULATION R_S_STANCI_

100 VDC between 1,3 and 2,4

100 VDC between 1,3 and housing

100 VDC between 2,4 and housing

2.4.2 DIELECTRIC STRENGTH

125 VRMS between 1,3 and 2,4

125 VRMS between 1,3 and housing

125 VRMS between 2,4 and housing

,,_ _ Megohms

I00 Megohms sin

h / M. oh s

I00 Mogohms mln

Megohms

_ micro_m
100 microampm max leakage

mtcre_mpt
100 microa_m max leakage

micro_pt
100 microamps max leakmge

_:_AUE

C.AI_ CODE

88379
f REV
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d



3.0 ENCODER ELECTRICAL CHARACTERISTICB

3. I EhK_OO4_'RPOBIT ION I AND OUT_T _TA_

Encoder position I is according to Table I u'/ check

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min
5.0 VDC max P/ check

3.2 ENCODER POSITION VERIFICATION

Encoder position 2 through 12 is according to Table i _ check

4.0 ._TOR/ENCODER PHYSICAL CHARACTERISTICS

4.1 SIZE AND _Oh_'I_ATION

Check that critical dimensions from MSFC drawing SXI-201 and_eroflex ,f_-A_
drawing 200-38 are satisfied t/ check

4.2 WEISH_

Motor IEncoder weight

Lead wire weight
/C,G ouncos

- _. 5 ounces

= /,R,,,3 ounces
15 ounces max

4.3 RADIAL DEFLECTION

9.0 +I- 0. I Ib force applied on the shaft in

accordance with MSFC drawing SXI-201, Proof Load

Diagram 6 91/ Inches

0.0015 _nchem max

SCAUE

CAGE CODE

88379
I REV.



5.0 ENVIRONMENTAL TESTS

5.1 THERMAL VACUUM

5.1.1 _MB_ENT T_MPERAT_R E ANp PRESSURE

Connect ADS90 temperature sensor to the trim

circuit in Figure 3. Record the output.

Calculate the ambient temperature :

mv output - 273 = temperature in degrees C

Verify step rotation cw from zero position
with wire # I (÷ 22 VDC) and wire #3 (RTN)

Verify encoder output at step 4 in table 1

Seal the vacuum container and remove from
the clean room.

5.1.2 THERMAL VACUUM FUNCTIONA_ TEST S

_.I.2.1 OPERATION UNDER LOAD

!I VDC min, 12.5 VDC max to the motor drive circuit.

5 VDC +/- 0.2 V to the encoder input wires.

a, Baseline, 25 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

b. Cycle 1, 50 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

 f'S mv

J
check

_" check

check

_check

check

_Jcheck

SCALE

CAGE CODE

88379
I REV,
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c. Cycle I, -40 degrees C recorder trace:

No interruotions n motor or encoder traces

3.5 V mlnimum encoder output

d. Cycle 2, 50 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V mlnimum encoder output

e. Cycle 2, -40 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V mlnimum encoder output

f. Cycle 3, 50 degrees C recorder trace :

No interruptions In motor or encoder traces

3.5 V mlnimum enc.=,der output

g. Cycle 3, -40 degrees C.:recorder trace :

No interruptions ,i_lotor or encoder traces

3.5 V nunimum en,=oder output

h. Final test, 25 degrees C recorder trace:

.J

/

J

J

chec k

check _'

check

J
v'/chec k

check

No interruptions n motor or encoder traces

3.5 V minimum encoder output

5. I.2.2 STA6L OPERATION, THERMAL VACUUM

check

check

Disconnect the motor from the test circuit. Apply

200 ma through wires #I and #3 for 30 seconds.

Repeat according to paragraph 4.1.3.2 of the test procedure,

SCALE

CAGE CODE

88379 Are .2oo ?
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_-,1.2 £

a. Baseline t 25 degrees C recorder trace:

NO interruptions in motor or encoder traces

3.5 V minimum encoder output

b. Cycle I, 50 degrees C recorder trace:

No interruptions in n,otor or encoder traces

3.5 V minimum, encoder output

c. Cycle I, -40 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

d. Cycle 2, 50 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minin_un, e_1,:oder output

J

J

J

J

J

check _

check

SCALE

CAGE

88379
I REV
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e. Cycle 2, -40 degrees C recorder trace :

No interruptions in motor or encoder traces J

3.5 V minimum encoder output S

f. Cycle 3, 50 degrees C recorder trace :

v
No interruptions in motor or encoder traces

3.5 V minimum encoder output _/

g. Cycle 3, -40 degrees C recorder trace :

No interruptions in motor or encoder traces u/

3.5 V minimum encoder output _J

h. Final test, 25 degrees C recorder trace:

L/I
No Inter_uptions in _,otor or encoder traces

,11
3.5 V n',:_in',Ll,, et_coder ,:,utput

THEPMAL. CYCLING TEST AMBIENT PRESSURE

check

check _/_/7/_'/.) _

5.2.1 PRE-THERMAL CYCLING PERFORMANCE TEST

_.I.1 STALL TORQUE

6 oz-in minimum at 22 VDC /_¢_,0 oz-in
- Detent torque.i_1.1=_--_

Stal! torque /_ oz-in

5.2.1.2 STEP ANGLE /2,S_. _/:_:"

Motor lead #I(+22 VDC) to motor lead #3 (RTN) cw rotation

7.5 +/- 0.75

degretm

CAGE COOE

88379 2.OOZe/b5



Motor lead #2 (+22 VDC)to motor lead #4 (RTN) cw rotation

7.5 +1-0.75

degr ees

5.2.1.3 ENCODER POSITION I AND OUTPUT VOLTAGF

J

J

Encoder position I is according to Table I J check

Output voltage across bit 4 is 3.5 Vdc rain at 4.8 VDC: rain

5.0 VDC max J/ check

5.2. I.4 E.NCODER POSITION VERIFICATION _'/_-_/Tf

Encoder position 2 through 12 is according to Table I L/ check

5.2.2 OPERATION UNDER LOAD

11VDC min, 12.5 VDC max to the motor drive circuit.

5 VDC +/- (1.2 V to the encoder input wires.

a. Baseline, '_% degrees C recorder tr_ce:

No interruptions in _,:,tor or encoder traces

3.5 V ,f,inin_u., en.:oder output
_T_L_ /E3f OK

b. Cy,:le I, 50 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output
_TA &_ rE _T e

c. Cycle I, -40 degrees C recorder trace:

No interruptions in motor or encoder traces

3.5 V minimum encoder output

_T_ LL TE _ T OB

/"
check _/_

/

v/

check

I,, / check

check

CAGE CODE

88379 zoo ¢
SCALE
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d. Cycle 24, 50 degrees C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

e. Cycle 24, -40 degrees C recorder trace :

V /
check

J
c hec k

No interruptions in motor or encoder traces

3.5 V minimum encoder ,output
S_c 7E _r O_

f. Final Test, 25 degree C recorder trace :

No interruptions in motor or encoder traces

3.5 V minimum encoder output

5.3 VIBRATION AND SHOCK

v" check

J
check _v_

J
check

L_--' chec k

5.Sm I SINE VIBPATION

Date (s]_ performed

'.;imua] Inspectic,_

5, m_.I.! STALL TORQUE

6 ,:,z-inmin2mun', at 22 VOC //_ "51 oz-in

- Detent torque in 1.1= _ _-_

Stall torque _oz-in

5.3. I.2 ST_P ANGLE /6_ 0 _#_. _///?J_

Motor lead #I(+22 VDC) to motor lead #3 (RTN) cw rotation

7.5 +/- 0.75_

degrees "'"/

CAGE CODE
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Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation J

7.5 +1-0.75
j

degr ees

5.3.1.3 _NCODER POSITIQN _ AND OVTPUT VOLTAGE

Encoder position 1 is according to Table I check

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VOC_in
5.0 VDC max / check

5.3.1.4 _NCODER POSITION VERIFICATION

Encoder position 2 through 12 is according to Table 1

5.3.2 RANI)OM VIBRATION

Date(s) performed

Visual Inspection

5.3.2,1 STALL TOROUE

6 oz-in minimum at 22 VDC

5.3.2.2 STEP ANGLE

/
chec k

/_", .F- oz-in
- Detent torque in 1.1= 2-=_

Stall torque /_.0 oz-in

J
Motor lead #I(+22 VDC) to motor lead #3 (RTN) cw rotation

7.5 +I- 0.75
degrees

/
Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation

=m_ml=mll

7.5 +1-0.75 /
degr eem

SCALE

CAGE COOE

88379 Are .2ooqq .br .:-:-.
-- . [ "



0o0 3

5.3.2.3 _NCODER POSITION i AND OUTPUT VOLTAge

Encoder position I is according to Table I

t

check

Output voltage across bit 4 is 3.5 Vdc min at 4.8_min

5.0 VDC max ch_

5.3.2.4 ENCODER POSITION VERIFICATION • _//2_'//?J ''-

Encoder position 2 through 12 is according to Table I _ check

5.3.3 MECHANICAL SHOCK

Date(s) performed

Visual Inspection

5.3.3.1STA6L TORQUE

6 oz-i_ minimum at __2 VDC

5 ......_ STEP ANGLE

If. 0 oz -in

• 1= 2-f- Detent torque tn_ 1
Stall torque IS,J oz-in

Mot,-,r l_ad #I(+22 VDC) to motor lead #3 (RTN) cw rotation /

7.5 +/- 0.75

degrees i'm"

/

Motor lead #2 (+22 VDC) to motor lead #4 (RTN) cw rotation J

7.5 +1-0.75 /

degrees J

5.3.3.3 ENCODER POSITION ! ANO OUTPUT VOLTAGE

Encoder position I is according to Table I
J

check

Output voltage across bit 4 is 3.5 Vdc min at 4.8 V_mln
5.0 VDC max check

CAGE CODE

88379 ATP 200(I . b.I
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5.3.3.4 ENCODER POSITION VERIFICATION

Encoder position 2 through 12 is according to Table I
/

chec k

5.3.3.5 DI__L_CTRIC _TREN_TH

100 VRMS between 1,3 and 2,4

I00 VRMS between 1,3 and housing

100 VRMS between 2,4 and housing

5,4 FINAL FUNCTIONAL TEST _/2_/jJ f

52 microamps

100 microaltos max leakage

2/ mlcroampl

100 microamps max leakage

22 micrommps

100 microantos max le@kage

5.4.1 TOROUE AND OPERATING POINT

5.4.1.1 DETENT TORQUE

C.:,ggi,,,,_q,_hr:lJgh thr_ detent p,z,siti,-+ns {3.25 oz-in rain /I/_c_

2. I.i" _z-i n.

3. 2, S" oz-in.

5.4.1.2 OPERATING TORQUE /_

Motor rotates 6 RPM min when 4. B pps at _VDC to_ VDC is applied

with 5.5 oz-in load. _.5" RPM

5.4. I.3 STALL TOROUE
iz

6 oz-in minimum at _ VDC
/

II,0 o2-in - 2.S"
- Detent torque in I.1=

Stall torque _0_ oz-in

/

CAGE COOE

88379 I}TP Ndd_9 b,J"
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5.4.2 _TDR ELECTRICAL CHARACTERISTICS

5.4.2, I STEP ANGLE

Motor lead #I(i+22 VDC) to motor lead #3 (RTN) cw rotation

7.5 +/- 0.75

degr_s V

Motor lead #2 (+22 VDC) to motor load #4 (RTN) cw rotati_ t/

7.5 +/-0.75

degrees L/

f

5.4.2.2 WINI)TNG RESISTANC_ AT 20 p_G C

Room ambient temperature 20 deg C

Resistance between wires 1 and 3 0_/',_

Resistance calculated for 20 degrees C

Resistance betwee_ wires 2 and 4 _2'_}

Reslstance .-al,-ulated for 20 degrees C

ohms

 I.4 ohms
77.6 ohms minimum

77.6 ohms minimum

5.4,2.3 WINDING INDUCTANCE

Inductance between wires I and 3 /_7_-_ mH

Inductance between wires 2 and 4 /_ mH

These values are for reference only.

SCALE
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5.4.3 ENCODER ELECTRICAL CHARACTERISTICS

5.4.3.1 ENCODER POSITION I AND OUTPUT VOLTAGE

Encoder position I is according to Table I ch ec k

Output voltage across bit 4 is 3.5 Vdc min at 4.8 VDC min
5.0 VDC max I/_ check

5.4.3.2 ENCODER POSITION V_R|F|_AT_ON

Encoder position 2 through 12 is according to Table I _/" check

5.4.4 RADIAL DEFLECTION

9.0 +/- 0.1 Ib force applied on the shaft in

accordance with HSFC drawing SXI-201, Proof Load
Diagram

SCALE

CAGE CODE
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EAST-WEST TECHNOLOGY CORP.

119 Cabot Street

West Babylon, NY 11704

(516) 420 0530 • Fax (_16) 420 8067

LETTER OF CERTIFICATION

Prepared For: AEROFLEX LABORATORIES, INCORPORATED
35 South Service Road

Platnvlew, New York 11803

This is to certify that items listed herein were subjected to Random Vibration, Sine
Vibration, and Pyroshock testing tn accordance with the Aeroflex Laboratories

Acceptance Test Procedure 20049, Revision B, as required by the referenced Purchase
Orders. The test items were subjected to all of the tests in each of the 3 orthogonal
ax,.=S.

Test Result:

Te4t Specimens:

No damage or deterioration of the test items was noted during
or upon completion of the referenced testing.

_ i

MotorlEncoder Assembly- 16187, Sedal number 0003
(Subjected to Random Vibration only)

Motor/Encoder Assembly - 16187, Serial number 0002
(subjected to all tests)

Motor/Encoder Assembly - 16187 Test Fixture (subjected to
Survey only using Random Vibration profile)

L
Ev_q Job No.: 836318286

Purchase Order No.: 10901 and 99593

Te.=;tCompletion Date: 26 June 1995

Certificate No.: 8353.CRT

Certificate File No.: 8363.CRT Disk 143

Certificate Issue Date: 19 July 1995

w

CE_,TWIED BY : R. BorretlLQuality Asmnmc¢ ManaSer
EAST-WEST TECI4'NOLOGY

Certificate No. I'553-4)9
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25 6overnmen'_Source Inspection | _/ If t___-_¥:____
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.......................................................................
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P/N: 200-89

DRAgIN6S

L Oq_ L_
USED'ON:16187

DESC:NOTORIENCODERASSY
i

J
EQUIRED"_ PROCEDURESREQUIRED

-_'eev_ 5-294-o._eev'_
_- Rev:J_ 5-297-0 Rev:B

Rev: 5-298-0 Rev:B I
Rev: ATP20049 _ Rev:_C!
Rev: Rev: I

i

Rev: Rev: i

DATE ISSUED: _-/_

PLANNER:

ESD SENSITIVE:

i

YES,Class__INo

i :OP.#

' I0

i 20

.__25

.2/_
30

L__57_
I 6o

DESCRIPTION

SPECIFICATIONSREQUIRED

FED-STD-209
NHB5300.4 (3J)
ffIL-STO-454 REQ. 9
NHB5300.4 (3A-2)

CAUTION:ALL ASSEMBLYOPERATIONSSHALLBE PERFORMED[N A CLASStO0 ENVIRONMENT
Assemble 303-216 Board Assembly And Bond TemperatureSensor Per 200-89

AssembleAnd Aligne Stator, Rotor And Enconder Per 200-89 Note 5,

6overnmentSource Inspection

Complete Assembly Per 200-89 And Dond Stator To Housing

Functional Test Per ATP-20049

Inspect For 10 And 20 Per MIL-STD-454Req. 9 And 200-89

Stake All Fasteners Per NHB5300.4 (3J)

Inspect Visually For Operation #40

gire Per 532-2 By NHD5300.4(3A-2) Certified Operator

Functional Test

Inspect ARXBy Certified Inspector Per 200-89 And NHD5300.4 (3A-2)

Pot Lead Yires And Close Unit Per 200-B9

VacuumBak_And Handle Per 5-29B-0 / ,
Time In: _,oL, f-_ Date In: 5_/z_-/'_ -

Time Out:/1 _.._.??.,.. "___ _.Dateo.t: _s_ _
CAUTION:All Operations After VacuumBake To Be PerformedPer 200-89 Note 3,

L_;o_
lO0

DATEDOE:

ASSOCIATEDPARTLIST ANDREVISION

PL200-89 REV_,_:

Unit QTYTotaLOTY DATE SHORT

ACCEPTEDREJECTEO DATE BY

_o....

....

==

II5 Inspect

_ [....120 Stock. To NHA16187, For ATP-20045And Final Inspections

PARTNO

f

REgORKiREPAIR:1)

2)

3)

INSPECT:4)

L_ DATE

• ./.

AERO_'LExLAB_ATORIESINC.

IECNI: EN6: ,,

_6: Ok:

 oT-2oo-B IREV'D"
DATE:9/01/_4 _ SHEET: 1

I



I

PlN:_=_89

O'TV. I

I_E_ ON:16187

Rev!

Rev:

Rev:

Rev:

R£oA!R T_VP_.ER

DATEISSUED:

PLANER:

ESDSENSITIVE:YES,Class

.REQUIREDSPECIFICATIONS_QUIEI)

Rev!

Rev: 1

Rev:

Roy:

PART.NO

I_ #I W_DTpTIf_

L._.L..... ".........., T
I |r__rr!_:A!!nperationsIn .'Eh..eRewer_ProcedureBe Subject.o ...e Samer,ontro!s

I (.__...'5)_d RequirementsForContaminationControl,AndDimentionalIntegrity,That
- [ I Were !ep!eeented In Th.e,qsseebly Of .TheUnit.

l I (Bothr,o_-ponents_OreS,JspectedDamagedDueTo RetainingRingVibrationFailure).

. RemoveItem!2 (4P_sMSStg_'T-3)Freer-over/HousingAssy.

I I

_ -_ ra-ef,,_yRein.rer.v_ 3@4-_ _y C+a-t_.gn_ nppes_o_iaeW.mspt.To_e LeadWire.

I -'Iw._aLeadw_"eSen&_yn,,__;,'e}yP_ga_._t_e w.,,_-gAnd_ntly {)eelTh.eWiresAway
I IFree_e rover.

[ __@Remove_e Cover.

I I
I I ..................

_I Inspect_e UnitForAnyVisibleDam__ge.I--i
I

...........................
Remove_e N,.,tsHoldingPowerBea_ _-.°a_d_--_t_6..andCarefullyRemovePowerBoardP_y

IFree_e CenterOfTheUnit.
!

L____[--_[............. _.....

mmm_

2)

3)

UnitEFYTotaIQTY DATE

/

I/] !,s,/'+.

/ - lg'k 
-- _ -_-_L--m_-

BY

DAlE PEROFLEILI_OR_TONIESINC.

MF6: _:

OT-LOW-_ liE"l:

_IE: _EEI: I
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Rr_9..!R T_Vm__ER I
I

J_: L#_E])_: !G!B7 _ !Sg._: I_ P_' I

I I
P/N:__t_@-.B9 _R: I ASSOCIATE])PP_RTLIST_ REVISIONI

_S,C!ass_ REV. I

-- 1 _T tPART.NO UnitQTYITotalQTY,DATE

- I

?el

I

I

" I

DE__:..WOTORI_R ..%'SY

A S/N:

Rev: Rev:
Rev: i Roy:

Rev: 1 Rev:Rev" Rev:
1

ESD___E_..!T!VE:

DROO:.E_JESEgJ!ED SPECIFICATIONSEQU!I_D

DE_R!PTI.nN.

SecurePo_erBsa.,'d_gainst,qnyMovement,_d OvoidHandlingToMinieizoContact
Prsb!els.

InspectFor VisualDamage.

Re_oveDisc.qndHubAssy!986B-2!766,

RemoveTh.e"ENT!RE9EOER ...oSSEWBLY'Fro__e _it.

__ I I

I I

I
I

I'

/ _

;

I
/ [-

I

/

A
_m

i°

i

T._.°_, Encoder_ssy r.. my Visib!e Damage.

StoreEns_der_ssemb!yPer!IBP3?I,

Re_ove_7-45_ (LockingPin)FromShaft,

/

w

I

I 5)

I P_oP.RO_SIG_lnJRE

DES:

._FG:

EN6:

J

_TE _ROFLEI _TORIE5 I_.

EL"_: BE;:

MF6: Q_:

OT-_ I_'_:

l -_TE: 5_ET:
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_.T-__, !LBEJ_m4.:!6!87

P/N:_-B9 1DES[::_TDR/ENCO_R.qSSY

o_. ].REV._ISIN.

_RE_X__!R TRoVD_ER

DQ_ !SSL_:

I
lo_S _I!_ S'F_EC!FICqT!__Jl_

.0.;,,:I ,ev:I
Rev:) )ev:)

Rev: I Rev:lRev: Rev: I
I I

I_E BE:

_!_ _RT LIST.P_D.REVISION

_S_C!_ss_].No)l

ml.RT.NO_ ll_+

.. C!ean

I I

.qRX

INSPECT:

I)

2)

3)

I ._O_ROU_S!G_qTURE

_) ENd:

5) II)I:

_ROFLEXLPIN]_TORIF_INC.

_' E)IB:

• G: Q_:
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JoJ. :..g[9;' .::v,..',,, USE._ON.161e7 BATEISSUEB'"'"7 DATEOUr__L/____Z,'_-':......... :................. :::"....._: -- -"' -

I+<......... _-_a7_7 7 .... -_-_E_-_+_+:_;; ,o P_o;-_...... __.... ........ ..............i- ..... ........
F DRAWINGSREQUIRED -TPROCEBURESREQUIRED]'SPECIFICATIONSREQUI_O_- PART NO --]'UnltQTY-7[TotalQTY|OATEI SHORTI_,r-_..........._;;_+:_;:_-_-_;;.,4_:_<_.......============================
532-2 _ Rev'J(15-297-0 Rev:B INHB5300,4(3J) _........ -_------_-..... _-----_----------_

! Rev: 15-298-0 Rev:B IMIL-STD-454REQ. 9 I-................._-........f........4-.......4-........4
I Rev: IATP20)49_ RPv:_HB 5000 4 3A-?) _....... q____t____ .... _._______._]

Rev: Rev: I ' ' " _.................4 ........_r........I-.......I-.......-I

.... Re,,:i ...... R?"__L............... :::::::::::::::::::::::
"_.#_ ......................... OES_IPT_N--- .................. |ACCEPTEDI'RE_CTEOI BATE I---_-----_

I Assemble303-216BoardAssemblyAnd Bond TemperatureSensorPer 200-89 l / I -- If/Y_I],,_I
20[ Assemble And Alior|e Stator, Rotor AnO En¢onder Per ZOO-B9Note 5. I / [ -- l'+:/_=_'-I _--J_\_'_l

........................................................................... r .................. -"(J- ----

25I _overnmen, Sourr.e Inspection I _ _ _ _7'_7_

271 CompleteAssemblyPer 200-89And Bond Stator1o Housing | _ [2/_.]._ 1--2 ._
- .....+.................................................................. +__...... _--.... f-x_-)-X_&--_,,

| 30| Funrtional Test Per ATP-20049 / / : :.... _-___"a__, :X_'
b--l;--_ .... : .......................................................................... r ................ r .... r_a-[ I. - ]

/ a-_/lnspe_tForlOAnd20PerMlL-STD-454Req.+And200-B9 / J o _ _1_ I
--4a'-St;_;-A[;-Fgggg-Pg-NH_;OO-4-ZaJ7......................................... '--; 0 3>:_*Jr

t 45_ InspertVisuallyFor Operation#40 1 I o | LI _ , ]..........-..............._....._...................................................................+___________,__+
50 Wire Per 532-2 By NHBS.-.OO.4(oA-2)Certified Operator / / ]_/.-T/'_,."__'_'_'J. /

...........................................................................................................,-'-:/-Z_-{---'_---m--4

60 FunctionalTest [ - _____/_ "9_'....................................................................................._................._......._ .....1
-- 65 InspectARX By CertifiedInspectorPer 200-89And NHB 5300.4(3A-2i I 1

= = -- ..............................................................................................

:_ ,,of,,.,,.,.:+._,,o-_ _i .......:....:___:>,._-e.:___l
: l---_O_ - _ O- !-Le-a-I_- -_ `-r-_s-IAn-_-_C _Os-'_ -un- _! -P e-r- -_0 0: 8_ ............................................. l .... L .... : .... [-_ ._#,_J-[_--_'--)-----]

_-:o 100 Var.uumBake And Handle Per 5-298-0 I I ",]'_:/_'' ]

| | Time Out: :_ Date Out:...._............. ++-_ "u:-,-'/-_-.:-.................................... L---'-.....------['J-'_-'-_ -
+= / ll°/CAUtiON: All Operations After VacuumBake To Be PerformedPer 20U-89 Note a. / , 1 I."'_
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iJ°l:/3,:'/n - o/_ 2_
'PIN:SO0-2-9-9 DESC:STATORASSY

QTY: ) IREV:AS/N:

DRAN[NeSREgU[RED PROCEDURESREgUIREOISPECI[ICATIONSREOUIRED
50O-29-9 _i_k_5-128-0 Rev:8 INHD5300.4(3A-2)

Rev:_I5-[29-O Rev:AINHB5300.4 (3A-2)
Rev: 15-130-0 Rev:8 IFED-STD-2O9
Rev: 15-296-0 Rev:BIATP-20049

Rev: 15-071-0 Rev:C[

USEDON:200-89 DATEISSUED: ,_/,,_(..

PLANNER:__

F.SOSENSITIVE:YES,Class._INn
m

PARTNO

DATEDUE: .,

kSSOCIATEDPARTLIST kid I_ISION

PL500-29-9 REV,D

Unit gTYTotalgTY _llE SImT

,,,, ,

Rev: eev: I , --

OP.i DESCRIPTION ACCEPTEDRE3ECTEDDATE BY

IO MindPer 500-29-9 ....... t f ?r/_i S J-

3o,cl,,°CorePers-128-o i I_
35InspeCt , o ,_q,_)

4oiInsertPer500-29-9 ' "' ! "
5___ Co.qnectAndFinish By Certified OperatorONLY' ,_A " 7J_"4'q!

_- Inspect ARZBy Certified Inspector ONLY / q_._, )_,_

60 CompleteFinishing And Fori Per 500-29"9Note 7 " _._

' ooIlpregnatePer500-2HNote9 _ld_q

l,ooCleanPer5-_29-0 / . _'_ ,_..
-I;5 Inspect . ' ,/ _k_i

II0 Vacuum'BakeAndHandlePer 5-296-0

Tile In! 11:%0 Date In: ,ZJ'z. _q _x/f/_ArTimeOut. ¢:o-O Date Out: 9/_t<_

120 CAUTION:Al1 operationskfier VacuumBakeTo Be PerformedPer 500-29-9 Note 14. """ f,-_

'25 Inspect Per 500-29-9 AndMIL-STD:454Req. 9 J 0 _1_1 'r _

i27 6overnlentSourceInspection f p _,__

f_:)

IEMORKIREPAIR:I)

'2)

3)

INSPECT:4)

5)

APPROVALSI6NkT_E DATE AEROFLEXLABORATORIES[NC,

_CiAit: ECN,: ENfh

_$:._, oT-_oo-_-,IR_v:,
,OATE:E/07/94 I SHEET: 1



J0,=/3{"vo- s

Wind Per 500-29-9

Clean Core Per 5-128-0

Inspect

Insert Per 500-29-9

USEOON:200-89 FDATEISSUED: DATEDUE:

PLANNER: ASSOCIATEDPARrLIST MiDREVISION

ESDSENSITIVE:

SPECIFICATIONSREgUIRED

P/N:500-29-9 DESC:STATORASSY

DRAWINGSREgUIRED PROCEDURESREOUIRED

500-29-9 _ 5-128-0
Rev:_ 5-129-0
Rev: 5-130-0
Rev: 15-2%-0

Rev:Rev:]5-07l-0

Rev:e NHB5300.4(3A-2)
Rev:A NHB5300.4 (3A-2)
Rev:B FEO-STD-209

Rev:cRev:BIATP-20049Rev:

:YES,C1ass __INo
m

1

PARTNO

DESCRIPTION

Clean Coils Per 5-130-0

ConnectAndFinish ByCertified Operator ONLY

InspectAR!ByCertified InspectorONLY

GovernmentSource InspeCtion

Complete.FinishingAndFormPer500-29-9Note7

CheckPer 500-29-9Note8 _])_Q(_C-_CC. ./_.I00_ _ _'/00_4-._

ImpregnatePer 500-29-9Note9

CheckPer500-29-9Note10

l'IoolCleanPer5-129-0

Inspect

VacuumBakeAndHandlePer5-296-_)- J L
TimeIn: |_c,_r_,4 DateIn:,_'/_/9_
TimeOut:c_<,.-c._ Date Out:c6_c#{_

CAUTION:All OperationsAfterVacuumBakeTo BePerformedPer500-29-9Note14.

130

l-_-_ Per 500-29-9 AndNIL-STD-454Req. 9Inspect

/ I271 GovernmentSource Inspection

Stock Per 500-29-9 Note 14,

PL500-29-9 IBEV,B

Wit OTYTotaLgTY DATE SHO2T

BY

LI OV IRE.O......REPAIR.
!

Jl)

3)

INSPECT:4)

5)

APPROVALSI_kTt_qE OkTE
• '1 # "*

....../,J¢___ 1_2 I-//, ./: /

_ROfLEXL_BO_kT_IESINC.

!ECIII: EN6:

DATE:610"7i_4I SHEET:"'-i ;).:_



L _

J01: /)dye -o/o
PIN:21G64

gTY__L/ IREV_
DRAUIN_SREQUIREB

-- '21664
I

i

_Rev:K
KeV!

Rev:
Rev:
Rev:
D_w

USEDON:

DESC:P,W.BoardEncoder

SIN.OC:_
PROCEDURESREQUIRED

Rev:5-036-0
5-2%-0 Rev:A

Rev:
Rev:
Rev:
DmLee

DATEISSUED=_,)j---

PLA_R:_

ESDSENSITIVE:YES,C]ass._]No

SPEC[F]CATIONSREQUIREDI PARTNO

NHB5300.4(3A-2)
NHB5300,4(3J) .L
21785

t

DATEOlE:

_SOCIATEDPARTLIST ANDREVISION

PL21664 REV._

unit QTY!TotaIOTY' DATE SHORT

OP,! DESCRIPTION
i0 Hark P,C, Board Per 2IGG4NoteG

20 InstallTerminalsPerNote4

25 Inspect For AboveOperations

30 Install AndSolder Co=ponentsPer NHB5300,4(3A-2)By Certified OperatorONLY

35 Inspect Per NHB5300.4(3A-2)By Certified Inspector ONLY

40 Functional Test Per 21785 ,_t= _iO_ _., I_o0._

45 InspectARE

55 6overnmentSourceInspection

60 BondShieldsPer21564AndCure

65 Inspect

70 Clean PerNHB5300,4(3A-2)

80 HaskPer 21664

90 Conformal Coat Per 21664

100 UnmaskP.C Board

105 Inspect

llO VacuumBake.AndHandlePer5-2%-0 / /
TimeIn:O_, -_ DateIn:_',,_/9Jr"

File Out: //_ Date Out: i/'_sy, ps"

115 Inspect

I2oistock,ToNHA

CP.-z--037

c _.s--oV?

-- [REWORK/REPAIR:

I INSPECT:

L)

2)

3)

4)

5)

APPROVALSI6NAT_E

e_ __

IACCEPTED

I
f
t

I

1
/

/

/
/

i

!

/

I

iREJECTEDBATE BY

_,_--_ hP

o _ _ _" .'

o I',/,/,F"_;i_)

B)ATE. kEROFLE%LABORATORIESINC.

E_.: E.:
If G= OA:

0T-21664 IREV,A

,DA_TE__.!_:6/2419'I[_SHEET: I



w

QTY: /

_21664

JOl' /.,.._,_"yc' -C_/OL-
P/N:2IG64

DRAWINGSREOUIRED

2 Rev' 
Re¢:
Revl

Rev:
Rev:
Davw

USEDON:

DESC:P,W,BoardEncoder

S/N:

PROCEDURESREQUIRED

_036-0 RevÂFJ
5-29G-0 Rev:A

Rev:
Rev:
Rev:
_B_m

OC__.OZ .... ESDSENSITIVE"

SPECIFICATIONSREgUIRED

NHB5300,4(3A-2)
NHB5300.4(33)
21705

DATEISSUED: o,.,_/'_ " DATEDUE:

PLANNER:_-ck ASSOCIATEDPARTLIST ANDREVISION

YES,C!as.s__]No REV,,,,4ii'/_

PARTNO gATE SHORT

OP.I DESCRIPTION

10 Bark P.C. Board Per 21664Note 6

20 Install Terminals Per Note 4

25 InspectForAboveOperations

30 Install AndSolder ComponentsPer NHB53OO.4(3A-2)By Certified OperatorONLY

35 Inspect Per NHBS300.4(3A-2)By Certified InspectorONLY

40' Functional Test Per 21705_/o_ ,_ :/,ocu,_, dJ'. j"xo_

45] InspectARX

5516overnmentSourceInspection

EO BondShieldsPer2[GG4And"Cure "'

65 Inspect

70 Clean PerNH85300,4(3A-2)

80 MaskPer2IGG4

90 Conforma]Coat Per21864

IO0 UnmaskP.C 8oard

i.t05 Inspect
110 VacuumBakeAndHandlePer5-2?6-0,

TimeIn:8_._.,,-- DateIn:/_c_-

TimeOut: //,_-, Date Out: ,_/_f

PL21EE4

'Unit QTY!TotalgTY

ACCEPTED!

/

/
u

/

/

/

t

/
/,

I

!
l
/

/

/

/

l

It51 Inspect

1201 Stock. ToNHA

a/u
-. c ,e-/_c/7._

0£- z-DO_0
e O- 3-04/5-.

_ ¢_- s"-o_Y

REtlORK/REPA[R:i 1)

2)

IflSPECT:14)

, 5)

m_

3)

APPROVALSIGNATURE

DES:__ _,

REJECTED

0

n

0

0

DATE 9Y

¢ •

12, _,,_ ""-

q k/.

}//_- _?"7

/ '/

•,, .._J

_ROIrLEILABORATORIESINC.

'ECNh EN6:

_8: QA:

0T-21554 IREV:A
DATE:_/74/94 ] SHEET: I
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w
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DATEOUE:

ASSOCIATEDPARTLIST ANDREVISION
_oJ./36,/c -_/o2_
P/N:21774

OTY: D_AUINGS

21664

USEDON:

iDESC:LEDBoardAssy

REQUIRED

Rev',_(
Rev:
Rev:
Rev:
Rev:
Rev:

PROCEDURESREQUIRED

5-036-0 Rev:_
5-296-0 Rev:A

Rev:
Rev:
Rev:
Rev:

OATEISSUED:_x//_--

PLANNER:f._

ESDSENSITIVE:YES,Class__]No

SPECIFICATIONSREOUIREDI PARTNO

NHB5300.4(3A-2)
NHB5300.4(3J)
21786

PL21664 REV_r._

Unit OTY'TotalgTY DATE SHORT

IOP.#1
t

[01 Mark P.C. Board Per 21774Note 5

DESCRIPTION

20 InstallAndSolderComponentsPerNHB5300.4(3A-2)By CertifiedOperatorONLY

25 Inspect Per NHB5300.4(3A-2)By Certified InspectorONLY

F_T FE_E_ 4T _E% /q.Vy zEJ_L.

35 InspectARX

45 GovernmentSourceInspection

50 BondShieldPer21774AndCure

55 inspect

60 CleanPerNHB5300.4(3A-2)

70 MaskPer 21774

8O

! 9o
I 95

ConformaICoatPer 21774

UnmaskP.CBoard

Inspect

VacuumBakeAndHandlePer 5-2%-0
Time In: _'==_-,_- Date In: //r_+/_ar"
TimeOut:I/,_ DateOut:x/a//e_"

Inspect

Stock.ToNHA

I05

p J

D$S -221
1)

12)

13)
i

REWORK/REPAIR:
IAPPROVALSI6NATURE

ACCEPTEDREJECTEDDATE BY

l I-'__

° t ' f

I iIII_19__.,._'z'_.

INSPECT:4)

5)
.................................................

/
I

i"

I

DATE AEROFLEILABORATORIESINC,

; _;" 1_6, ! OA. :
I

:__,,y-OT-2177,1 IREv,^-
_,,_-:,,_c,_DATE:6124194/ SHEET: 1 '
Z_.'_'_JT"__ t .............. £ ...........



w

121664

JOt: /36" VO -- G/O._

P/N:21774

OTY: / IREV_S/N: (_O0"_ ' ESDSENBITIVE:

ORAWINGSREQUIRE_" PROCEDURESREQUIREDISPECIfICATIONSREOUIRED

Rev'_f5-036-0 Rev:_INHB5300.4(3&-2)
Revl 5-296-0 Rev:A NHB5300.4(3J)
Rev:
Rev:
Rev:
Rpv_

IOP,I

-" I 10 Hark P,C, BoardPer 21774Note5

r •

w

=,.-

Rev: 21786
Hey:
Rev:
Rav_

USEDON=

IDESC:LEDBoardAssy
DATEISSUED: ,._/-'- =DATEDUE:

/-
ASSOCIATEDPARTLISTANDREVISION

H j--

PART NO Unit OTYITotalOTY! DATE SHORT

.1 I

=

OESCRIPTION

20 Install And Solder Co,ponentsPer NHB5300.4(3A-2)By Certified Operator ONLY

25 Inspect Per NH85300,4(3A-2)By Certified Insper.tor ONLY

6overneentSource Inspection

501 BondShield Per 21774AndCure

55 Inspect

60 Clean Per NHB53OO,4(3A-2)

--_ MaskPer 21774

BO Conforial CoatPer 21774

90

95

100

Un.ask P.C Board

Inspect

9acuul BakeAndHandlePer 5-296-0
Tiee In: 8-.,,-¢- DateIn: /_-/_=-

Tile Out: //_,,',.7 Date Out: ,/s,/gs"

Inspect

Stock,To NHA

105i

110]

t....J

D.s i -.. :2,._G"

DS.z--zqO

_,s .3..- ql_
.p s _/-- q 3D
3)SC--- _I2.D

ACCEPTEDREJECTEDgATE BY

I 0 _,-.,-_ _'

II _,)o q

1
/
/
I

. .'/h/_,

_o ,, +_,,,-

/

J

'4 r

0

0

v',a_V

I

RERORKIREPAIR:I)

2)

3)

INSPECT:I4)

5)

APPROVALSIGNAr_E DATE AEROFLEXLABORATORIESINC,

/ - _ "''_-_- 1_'6: Ok:

' _ :[ DATE'6124194I SHEET 1. ..............!.......,



• °

w

,I01: /3 L Yo -OlC,'c..-

PIN'303-210

OTY: / IREV'8
ORAl#_6S REQUIRED

303-216 Rev:B
Rev:
Rev:
Rev:
Rev:
Rev:

..............................

P.i

7o
_-I

30

35

4O

: 50
m....

55
I....

i____

USEDON: DATEISSUED:<"_I_'-

DESC:PN ASSYTEHPXOCRFLTR PLANNER:_

S/N: _0_7.. ESD SENSITIVE:IYES,CIass._

PROCEDURESREOUIREDSPECIFICATIONSREQUIRED| PARTNO

Rev: NHBS300'4(3A-2) I

Rev: IATP-20049 l--
Rev: I _-
Rev:

Rev:

DESCRIPTION

Mark P.C.BoardPer 303-216Note 7

InstallAnd SolderComponentsExeptCI Per 303-216And NHB5300.4(3A-2)By Certified
Operator.NOTE: IT# Of ComponentsBust Be RecordedOn Traveler.

Inspect ARXBy NHB5300,4(3A-2)Certified Inspector

Install AndSolder C1By Certified Operator. Mark The + Lead Of The Tuisted Pair

InspectARX By CertifiedOperator

FunctionalTest Per ATP-20049

Clean Per NHBS300.4(3A-2)

InspectARX

GovernmentSource Inspection

DATE DUE:

ASSOCIATEDPARTLISTANDREVISION

No I PL303-216
REV,,I_

Unit OTY TotalOTY DATE SHORT

::::::::::::::::::::::::::
_._ECTEDDATE BY

- e-_<_Vl-f='

___--.... __'J_:_ ._- ....

- -_-,-,__-u--!

--- 8-/t'-_ b:Z. "I........7_r,_D.'_U:-
---:----
...... iL<ms____.'.__-
......__:-,__,:-_I_.,,___
.........blL:l__'_:lA.,:4_2___l
__o__....l:7..'_',"___tt_____l

ACCEPTED

.... L--

--I ......

----L ....

---Z------

_J_L___

I 70 Nask ESDPer 303-216 I

! 80 ConformalCoatPer303-216Note6 I

i 90 UnmaskESD I
p..................................................................................................

i 95 InspectARX ...../___
...............................................................................

frO0 V;;;;; Bake And Handle Per 5-296-0 - i

! TimeIn._llV,i_,t BateIn:,/i.,_/9_r"

' TimeOut:_i.,,w._ DateOut=;/'_r / _ V/S¥,_-:
I IlO CAUTION:All OperationsAfter VacuumBake To Be PerformedPer 500-29-9Note 14. ,!

r ilsmInspect , _ 1'/,./_,.4

_(r_l-_;;;;n;-_-_:_.... ....................................................................................... ..................._
L I I !

P.cl>.sin ?-_##-o'zo_>

w

'RE;ORrTREP-ATR_77 APPROVALSIGNATURE____DATE__AEROFLEXLABORATORIESINC.

2) o__.... : .... zz_:-Ec-_,,_ -_ G..............3)
................................................................... ._---:,--:_-,_---- _ .................

ENE; 0T-303-216 IKLviA
INSPECT'4) _X_'- _................................................... D_7:--'_/94 _"SHEET. ti- " _ ....... .--

s) :_____,___-____j _/2___i............... _...............



r_

w

m

303-2!6
+

O/RAWINGS

303-216

/0_ USED ON: DATE ISSUED: _/_-

DESC:PWASSY TEMP XDCRFLTR PLANNER:

R_;-8.... S/N: C..300-_ ESDSENSITIVE:!YES,Class ._ ,

Rev:B
Rev:
Rev:
Rev:
Rev:
Rev:

PROCEDURESREQUIRED

Rev:Rev:
Rev:

J Rev:
Rev:
Rev:

SPECIFICATIONSREQUIRED

I qt;

w....

I 30

I 3sl

I 50

i 55

_ 65

' 70
i

NHB530O.4(3A-2)
ATP-20049

DATE DUE:

I ASSOCIATEDPART LIST AND REVISION

No I PL303-2IG REV..,4_

PART NO Unit QTY TotaIQTY! DATEfIRED

I ,I-
t , i

............................ 4* ..... 4- .....

-- --4--- ---I--------

SHORT

DESCRIPTION

Mark P.C.BoardPer 303-216Note 7

InstallAnd SolderComponentsExeptC1 Per 303-21GAnd NHB5300.4(3A-2)By Certified
Operator.NOTE: IT# Of ComponentsMust Be RecordedOn Traveler.

InspectARX By NHB5300.4(3A-2)CertifiedInspector

InstallAnd SolderCI By CertifiedOperator,Mark The + Lead Of The TvistedPair

InspectARX By CertifiedOperator

FunctionalTest Per ATP-20049

Clean Per NHB5300.4(3A-2)

InspectARX

GovernmentSource Inspection

Mask ESD Per 303-216

ACCEPTED

--L .....

--Z .....

I

..... --

I 80 ConformalCoat Per 303-216Note 6--90 UnmaskESD

95 InspectARX

i00 VacuumBake And HandlePer 5-296-0
Time In:$=,,,,,_,, Date In: _z._

Time Out: rl,=_ Date Out: ,,/j,//_pq- /

ii0 CAUTION:All OperationsAfter VacuumBake To Be PerformedPer 500-29-9Note 14.

i i15 Inspect l120 Stock.To NHA 200-89

L__ I

REJECTEDI DATE BY |

• _.ey /,P

......... _:Lr__

-- _.__x___-_

£=,,:i____ __

......-____g-_____f__E_,T___

........_z_t,,-__;b_k_

__0___x____ ....
.......d,___z_____.,_7[,C

- :,._./_ -_'____....

_, '/_, I_,:-I

............. --m

I I

r

i

"REWORK'}REPAIRT[i) i APPROVALSIGNATURE

..............H'..................................................i_-___. :=-_.
INSPECT:14) ENG: _.._'_

, b,_)................................................. ,_---_,_ _-_,_,_,•.....

DATE _1 AERIFLEXLABORATORIESINC.

.... ............; T r-,-_7 GL:

.;_ ¢/___ _............... _..............



-<.>i,,,.-USEDoN=
tP/l:400-29-6 _!BESC: ROTORASSENBLY

BRANINGSREOUIREB PROCEDURESREOUIRED

400-29-E Rev'J(
Rev:
Rev:
Rev:
Rev:
_GVl

5-284-0 Rev:A
960-229 Rev:B
5-258-0 Rev:B
960-251 Rev'JE
5-29G-0 Rev:A
_-I_4-8 Dau. A

DATEISSUED: _.

PLANNER:

ESOSENSITIVE,

SPECIFICATIONSREQUIRED

NIL-STB-454 REg, 9
FED-STB-209

C

BATE OOE:

AS_IATEB PART LIST AND REVISION

YES,Class__lNo_400-_-6 RE'I/_I_T..C

PART NO Unit QTY Tota]QTY gATE SHORT

OP.I

10_

201

DESCRIPTION

Clean Rotor Hub Per 5-284-0

VacuumBake Rotor Hub Per Note 7 Of 400-_9-6
Time In: _:0_ Date In: _/I f_'9"

Time Out: ,:g'.'o--_ Bate Out: 71/_/gF

30 Bond gainersTo Rotor Hub Per 400-29-5Note 4 And 5-285-0

35 InspectPer 400-29-5And NIL-STD-454Req. 9

40 Coat Rotor Per 400-29-GNote G And 9G0-25l

50 VacuumBake And HandlePer 5-29G-0 ,
Time In: 9..:o ''_ Bate In: _(_l_

Time Out: g:c_-; Date Out: qll_194

GO CAUTION:All OperationsAfterVacuumBake To Be PerfoTmedPer500-29-9Note 14.

G5 Inspect

75 6overnment Source Inspection

80 Stock. To NHA IG187

ACCEPTEDREJECTED

I

t
!

|1

BATE BY

-lh 94
/

0 _'_t '_t" i

I

REWORK/REPAIR,I)

2)

3)

INSPECT:!4)

1.5)

APPROVALSI6NATURE BATE AEROFLEXLABORATORIESINC.

ECNi: EN6:

NF6: QA:

0T-400-2_-6 fREViA

_ATE: 6107/94 ! SHEET: I



w

J

=

F

P/N:400-29-5 _mCOESC:ROTORASSENDLY

OTY: / 1REV_(_S/N: 0 _o"_
DRANIN6SREOUIREB PROCEDURESREOUIRED

400-29-5 _'Rev:_
Rev:
Rev:
Rev:
Rev:
Rev:

5-284-0 Rev:A
%0-229 Rev:D
5-258-0 Rev:B
%0-25! Rev',,8:"
5-296-0 Rev:A
5-134-0 Rev:A

DATEISSUED: p/3 _

PLANNER:

ESDSENSITIVE:

SPECIrICAH REOUIRED
NIL-STD-454REO.9
FED-STD-2O9

DATEDUE:

ASSOCIATEDPARTLIST ANDREVISION

OP,I DESCRIPTION

10 CleanRotor HubPer 5-284-0

20 VacuumBakeRotor HubPer Note 7 Of 400-29-6
Time In: _-:c_ Date In: -7/I/_

TimeOut: <_:oO Bate Out: "71f_l_/-t-

30

35

40

50

50

BondMagnetsTo Rotor HubPer 400-29-6 Note 4 And5-285-0

Inspect Per 400-29-6 AndNIL-STD-454Req. 9

Coat Rotor Per 400-29-6 Note5 And960-251

VacuumBakeAndHandlePer5-295-0,
Timeln:_"Z3c_'o DateIn:"_'(_/q_

TimeOut: q'_c_ ...... Date Out: _(F_ _'_

CAUTION:All OperationsAfter VacuumBakeTo BePerformedPer 500-29-9 Note 14.

YES,Class__lNo PL400-29-5 REV_

PARTNO Unit OTYT0taIOTY DATE SHORT

,m l_n__

ACCEPTEBREJECTEDDATE BY

II ¢

55 Inspect .... J 0

75 6overnmentSourceInspection /

80 Stock. To NHA15187

'REBORK/REPAIR:I) IAPPROVALSI_AT_I DATE_IAEROFLEXLABORATORIESINC.



Jol=/3{wo -DI_ y USEDON=
P/N:400-29-5 DESC:ROTORABSEHBLY

DRAWIN6SREOUIRED PROCEDURESREOUIRED

400-29-6 _Rev'_
Rev:
Rev:
Rev:
Rev:
Rev:

5-284-0 Rev:A
%0-229 Rev:D
5-258-0 Rev:B
%0-251 Rev:NIE
5-296-0 Rev:A
5-134-0 Rev:A

IBATEI_UED: ,,p/._,._.1

PLANNER'___

ESOSENSITIVE;YES,Class..INo

SPECIFICATIO__QIJIREO

HIL-STO-454REg.9
FED-STD-209

PUT NO

I ..

DATEDUE:

ASSOCIATEDPARTLIST ANDREVISION

OP.I

c.

PL400-29-5 REV../_'C.

Unit OTYToLaIOTY DATE SHORT

tO CleanRotorHubPer 5-284-0

OESCRIPTION

20 VacuumBakeRotorHubPerNote7 Of 400-._-6
TimeIn: 4:o_5) DateIn:_IIF'/_
TimeOut:_;(__.,) BateOut:-711_]74

ACCEPTEDREJECTEDDATE BY

301 BondNaonetsToRotorHubPer 400-29-6 Note 4 And5-285-0

351 InspectPer400-29-GAndHIL-STB-454Req.9

40 Coat Rotor Per 400:29-6 NoteGAnd960-251

50 VacuulBak_AndHandlePer 5-2%-0 , i
TimeIn:"/.,_:>-rJ DateIn: cgJq f?q
Timeo.t=_:_ DateOut:c_It_;(_

60 CAUTION:All Operations After VacuumBakeTo BePerformedPer 500-29-9 Note 14.

, o

65 Inspect

75 6overnmentSource Inspection

80 Stock. ToNHA15187

w

REHORK/REPAIR:11)

12)

3)

INSPECT:4)

5)

APPROVALSI6NAT_ gATE AEROFLE[LABORATORIE8IN(;,

ECNt: E]I6:

NF6= OA=

0T-400-2_-5 IREV:A

DATE:6107194I SHEET: t



I;_'/3/'/'o_-
P/N:502-__9-9

USEDON:_-_"9-9 !_ ISIS: ___ !_ DiE:
_7"_ ._C_"

_50CIgTEl) _ LIST _ _ISI_

PL_-_-9 [EV. C

Unit QTYTotalff_ I_

OTY:

ID(_: STATORCORE .olONN_ !

_2-=£9-.9

/
D.EqW!NgS_QUIRED

IREV:_S/N:

PROCEI)URES_QU!._J

c R,_F
Roy:

Roy:

Rev:
Rev:
Rev:

_I2H Rev:B
5-P'P';-O Rev:A

Roy:
Rev:
Rev:

E]_I)SEIWSlTI_:

c__

PARTNO

i

i

I_..R!PT!.nIq.

RandoeStack,_e Slot_keH, LaminationsPer_-29-9

BondLa_inationsPer_I

Inspect

MachineStatorCorePer?@2.-..'_9-9IfNecessary

_( InsIect
--(

I
(

I-. f

...... _o__

CleanStatorCorePer5-!_8_

5@ fizoBedCoatCorePer5-_P_-O

RCCEPTI_D_ I)#I_ BY

/

/

/

V

U

.REWO_or REPAIRINSTRUCTIONS

1

3)

IN_tCIION @B_L SlB_IIE

I_:

LJW_TO_IE_INC.

EDIt BIB:

Eql:fl

I_E: 61_91_ _: I



QTY:

5_-._9-.9

!L_'J) ON:5_-._9-9 !_E !.egJB):

D._4!.K_'S._JI!ED

ESDglN!IITIVE:
YES,Class_lNo

i

I)flTEPIE:

_JI]:IATE])PP,RT LISTANDIL_ISION

_-Rev.J_C

Rev:
Rev:
Rev:
Rev:
Rev:

!PROCEI_JR£SRBIUI."JEI)SFT.C!FICAT!3q!_R£1]UIR£1)

.',-!28_ Rev:B

5-P'_-_ Rev:A

Rev: t
Rev:

Rev: I

._IRTNO

Pl.5_-L_-9 RE9.C

Unit QTYTotalQTY I_TE SHORT

T_cnor_"

70

MachineStatorCoreIfNecessityPerNote6 Of 5(_!-__9-9

RE,,iEO'EDDR'T[ BY

CleanCorePer5-128-0IfMachined
#

75 InspectIfMachined

80(Stock.To _ _-__9-9

I_i _ a]_ or _£1:_IlRII_II_LIL'TIONS

I'" . ....

INSPECTION_ SI61_TURE

DES:

_TORIES I_

_IFG:

OT_

_IT.: 611B!9_

REV:fl

SHEIT:



J_:

p/N:_-._w)-9

I
!).RF_V!,'_G'cJ_!REI) IpROCEDURES.REL"MJ!_

Rev: 5-12B_ Rev:B
Rev: 5-;_-_ Rev:A
Rev: Rev:
Rev: I Rev:

Rev: I Rev:

I)ESC..R!PT!_

RandetSta:k,_e S!otSke,,La..!natiensPer_-_9

BondLa_!natlonsPer.°<-_-_!

Inspect

/

/

/1 {

BY

{
{

u

m

w

w

3)

REWO_ ;rREP.qlRINSTRUCTIONS OPE_TORINSPE_TIUNPJ_ROVPJ.SIBN_ITIREI)#ITE _.RI_LEXLPBOI_TO_IE5INC.

_:

,<//_

EI]N_: E)E:

_'_: _:

OT-_-L_-g I1_:1_

_qlt: 61_9/94ISHY'T: I
I



.........I _ SENSITIVE:

_'PEC!F!CP.T!DNSIL¢l_JI.REI)

__.qSSOC__.nLWZ:

!RI'EI]PARTLISI"_ REVISION

YES,Class iNo i _-_-_9 IEV. C

_RT NO Unit¢FY!TotaXQTY_ SHORT.

5_-29-.9 Rev:_

Rev:

Rev:

Rev:

Rev:

Rev:

.%_-_!

_!_-_
Rev_ c--
Rev:B

Rev:A

Rev:
Rev:

Rev:

m

w "'1 .... r--- /

MachineStatorCoreIfNecessaryPerNoteB Of502-__9-9

InspectIfMachined

I t

"_ISt°ok"T° _q"5@@-L29-9 1

, I

I

v REWO.R.Kor_AIR INSTI@JCT!O#_

2)

ti;.........



 EROFLEX
L&BORATORIES

Serialization - NASA SXI Motor/Encoder

Part N°-: 16187

Unit S/N: 0002

. Temp Xducer Filter Circuit Assy
PIN 303-216 SIN 0002

Printed Wiring Board
PIN 303-217 SIN 2294-0203

. Encoder Printed Wiring Board Assy

PIN 21664 SIN 0002

Printed Wiring Board
PIN 21665 SIN 2394-05-01

Phototransistor

P/N, 565304-1 CR1
CR2

CR3

CR4

CR5

. LED Printed Wiring Board Assy
PIN 21774 SIN 0002

Printed Wiring Board
PIN 21775

LED
PIN 565305-1 DSl

DS2

DS3
DS4

DS5

- SIN 042

- SIN 040
- SIN 045

- SIN O56

- SIN 054

SIN 141

- SIN 158

- SIN 218

- SIN 187
- SIN 221

35 SouthServiceRoad, Plainview,NY 11803
TEL:516-694-6700, FAX:516-694-6771
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ALLIEDDEVICESCORPORATION
2365 MILBURN AVENUE • P.O. BOX 502 • BALDWIN, N.Y. 11510

Tel: 516-223-9100 FAX: 516-223-9172

CERTIFICATE OF COMPLIANCE

TO: AEROFLEX LABS

Purchase Order No. 91742

Date: 3/17/94

Certification:

Allied Devices Corporation hereby certifies that the materials

and processes supplied herewith (as delineated below) conform to

all applicable specifications in Allied Devices publications or

on customer's prints. The parts were manufactured from materials

for which physical and chemical test reports are on file at our

plant in Baldwin, NY. All parts were produced under quality
control standards contained in our Quality Control manual, which

fulfills the requirements of MIL-I-45208A. All such records and

reports will be made available for review by the above-named

corporation by prior appointment.

Corporate Quality Control Director

Witness :

i0 pcs. DE2DI5 BEARINGS

I0 pcs. DCI3 COLLARS

I0 pcs. DB8D7 SPACERS

Description



I

. . , ,,

- Ij.O: i3(Jo

NORDEX INCORPORATED
50 NEWTOWN ROAD

DANBURY, CONNECTICUT 06810
(203) 792-9050

CERTIFICATE OF COMPLIANCE

THIS IS TO CERTIFY THAT ALL MATERIAL USED IN MANUFACTURE OF

PARTS CALLED FOR ON PURCHASE ORDER # _/_/

CONFORM TO MATERIAL AND MANUFACTURING SPECIFICATIONS AND/0R

SPECIAL PROCESS INDICATED ON DRAWING OR SPECIFICATIONS: AND

THAT THESE GOODS WERE PRODUCED IN COMPLIANCE WITH ALL

APPLICABLE REQUIREMENTS OF SECTION 6, 7 AND 12 OF THE FAIR

LABOR STANDARDS ACT, AS AMENDED, AND 0F REGULATIONS AND

ORDERS OF THE UNITED STATES DEPARTMENT OF LABOR.

f :j/_<

 -Je 9¢
DATE

__ "Miniature Precision Electro-M, Jaar_c_ Parts aru_ Assem_,lie,"



: I4C:

I'.!Y

:;2F-:?'E'= -:.

:rnFICATION OF COMPLIANCE. Seller hereby certifies, to the best of Sellers knowledge, that the products furnished on this shipment were manufactured by the referenced manufacturers in accordance with and

form to the applicable manufacturers and militaw specircations, including MIL-S1'_202. Certifications to this effect are on file with the se_er or 8va|lable from the manufacturer. Any value added work performed

_.ar on any such product has been done in eccordance with applicable Customers apecircations relating to such work, provided, however, that Seller's liability with respect to any product not meeting any such specificat=c
; limited as se{ forth in the DISCLAIMER OF WARRANTIES AND LIMITATION OF REMEDIES ON REVERSE SIDE HEREOE -

OPnL r I_EI:IZIRCATE -;sell_ ceFifles, to t_h_e,best of Se. Ilers kr_ge, that the ert{cllp, furnished in!he quenliti_ ind!caled, and again= the ?licenced pu=hllue order were produced by the named mttnufacturer, qualil

,= me Mererefce ,est Numoer, ana UVL (or mtanm approval} number sn_vn =n me co¢responamg covumn on thts document. The manuracturem Certificate to this effect is on file with Seller or will be n_luested fr
manufacturer.

:ICURY CERTIRCATE - Seller certifies, to the best of Sellers knowledge, that the components supplied for your order were manufactured without Mercury compounds and do n<X contain any Mercu_. Data support=-_-staternenl is on file with the seller or available from the manufacturer.

THANK YOU FOR YOUR ORDER "'

BATECODE

DATECODE

o

,ISTRUCTIONS:

IMS: BUYER is deemed to have acce_led the ProduCtS unless nolice of rejection is gMm within a reasonable time, .hich is Igmed to be .ithin mn (10) day_ _ re(_ipL CLAIMS OF L,KrE DELIVERY am

,_< made prior to retell1 of ProOucls. ano rece=pt of Products shall constitute 8 wtm, e¢ of any claim of late delrv_ry. NO re_um will be accep_ without I:_ "Return Ma=_ Authori_ #" (R.M.A.#). Mi_ ("<_/'_

e returned as directed by the location _ssu_ng the RMA. # and be in its original packaging, Returns of product packaged in electrostatic pacl_ging will nol be accepted if elec_ packaging has beam o_ed.

SPECTOR is authorized by Q A MA,_IAGER to Cerhfy conformance to the customer or military requirements referenced on this document.



111 Chambers Brook Road, Branchburg, N.J. 08876

(908) 218-9000

d

>..
z
,<
D..

o
o

CERTIFICATE OF

PURCHASE- ORDER NUMBER

CONFORMANCE

ATTENTION : QUALITY CONTROL MANAGER

This is to certify that material furnished for referenced purchase
order has been manufactured in accordance with applicable

Government and / or Customer specifications.

Test reports and / or evidence of complete inspection are on file

subject to examination and indicate conformance to applicable

military and commercial requirements.

Shelf life beqins at Date of Manufacture indicated below

Quantity / Item:

Lot Numbers(s):

Date Rec'd RMC:

Date of Manufacture:

-- Expiration Date:

w

-- BY:

Title:

(,j Pc 9rf

Robert McKeown Com_ny, Inc.



= :

DIAMOND FASTENERS INC.
8 CO_,I',II_RCt_ I)RIVE

F.\R\IIN(iDALI_. NY 11735

........... CERTIF4CATE OF=CONFORMANCE
BILL TO [AER LBS ] SHIP TO

AEROFLEX LABORATORIES, INC. AEROFLEX LABORATORIES,

35 SOUTH SERVICE ROAD 35 SOUTH SERVICE ROAD

PLAINVIEW, NY 11803 PLAINVIEW, ICY 11803

USA USA

Attn : ACCOUNTS PAYABLE

TELEPHONE: 516-694-2766

FAX: 516-o94-2805

No. 002571

INC.

puaq._m__s___9.R.PE_ _Nq......... _.. O..B._.__1 C.z. F .... __.... S_s_z__vIA__ .... _ff-_-_c--wr ____-_-_-_'INVQICE No
0025:7! ............ 9_7741 ........ FAP_M_ING_D AL__E_ NY _UPS_ i

INVOICE DATE SALRS 0R_V_,E.'-;.............. T__P._S .................. _/'.... SI-_-___-"____A_T_____ DU ._. D_TZ__

J .At_[- 16_-95_..... __..... _754_............................... ._ T _3__ _ J__"_5________EE -_ 95_____
OUR R_F # ....... __YQD'R_REF_#_ ..... _M2_TER AWB ' ;_/.Q__A_%_ QRIC._N ....

.................................................................

i

Item CERTIFICATE OF CONFORMANCE Shipped B. Order Unit Price_.: - Amount
.............................................

i MS21209C0815 15 EA 85

3585-2CN246

AL#: 3585-2CN246

2 08C08FSCSS I00 EA O

9-32X1/2 FLAT SKT CAP S/S

3 5100-18C i0 EA 0

RET RING COFVER

•

_E _ERBY CERTIFY THAT MATERIALS AND /OR PARTS AS LISTED HEREON
rAVE BEEN MANUFACTURED i_ ACCG_3ANCE WITH ALL AP_LiCABLE
;NSTRUCT!ONS AND SPECIFZCATIONS.

_'_,_hori zed S_gnatures

-}':.'t, 3C', .._f_,_ .:_-"_P._.,_ _ < --r!.. "(;Dvr:cz" (-: i;_'-"GO&.. *r_d"×..... rnr_ "n,]t:.,3r_,',.t '2.:'r_.. %'.?; Y""k " "



=



DIAMOND FASTENERS INC.
8 (()M\II!R"I! I)RI\ F

! \I_\IIN(ID.-XLI!, ,'xy 11733

................................. CERTIRCATE OF-- DONFORM ANCE
......... _BILL. T_=O [AER LB_S.__._] ........ SHIP TO

AEROFLEX LABORATORIES, INC. , AEROFLEX LABORATORIES,
35 SOUTH SERVICE ROAD 35 SOUTH SERVICE ROAD
PLAINVIEW, NY 11803 PLAINVIEW, NY 11803
USA USA
At_n : ACCOUNTS PAYABLE

TVLEPHON[': 516- 694 -270_)

FAX: 516-t)94-2805

No. 002571

INC.

=

w

. INVOICE No. PURC__KA._SE__Q_..I_D__E_-_No ........ F.:_Q,.B_, _ _/. _C,_I ._F,____" ..... 8H-_P VIA _$HIPMENT No.
0 0 2_57; ........ 9.77 4__.i ........... F_A.RM_I_NG_D_,.'-T.E __ _NY __ ...... UP S

INVOICE DATE SAt._.g O_P.g.'-_ ................ Y__22_S ....................... _r-._._..-DAT__=__I_ DU_ DATE__

JAN- 16.-_95...... i_754..................... N E_T_30 ..... __./kN-__- 95 " FE.B_-i_ _5_ ___
OUR RE F # ....... YQ_R REF# _ _........_MA$_T_R A____-____NOU__E_A_________RIGI_____

Ztem CERTIFICATE OF CONFORMANCE Shipped

1 MS21209C0815 15 EA

3585-2CN246
AL#: 3585-2CN246

B. Order Unit Price Amount

85

2 08C08FSCSS i00 EA

8-72XI/2 FL/_ SKT CAP S/S

3 5100-18C i0 EA
RET RINg COPPER

n

• ") d ) 1

t_E :,ERSYCERTIFY THAT MATERIALS AND /OR PARTS AS LISTED HEREON
rAVE B6E_i_ANL;FACTURED ;W ACCOR3ANCE wiTH ALL AP_LiCASLE
"'_STRUCT!C_I'ISA_D SPEC_F!CATiONS.

m

:_._-horize_ S:cnatur35

.... . .... --iz-;,.: : "-"- ";::2,vr'_ ¢.-" :;e.'j-'Oc)_,. _#_d:_"'nr )'_dr:sn,':[ :'_.:':. %?, ";'';
w



5UL-20-1995 13:53 AEROFLEX CKT TECH Po01

w

m

I_lv_

WF..ICO WIRE & CABLE INC.
I81 ROOkie, DRIVE

_oC, E_. M.Y. 11717
(&16) 2S4-2970

FAX # [516) 2$4.209g

L
o 3% _ sg_.v-Lc_ ROXD

PbI_);NVT_W, _ _1714
0

ATT: ACCOUNTS PAYABt.E

AEROFt,_K LABORATOWTES

pL_ZNVI_.EW, N'v 7_7%4

COMPL_ R _WT_Wk'_ P ........

).0

9

_T R(?.T ,-_M T,_

i ....

t_mGl,., !
_L_g TA_

5"I " %

5P., 7u

_3 23

.... _ • ..,,

_. 4.%

TOTAL P.Ol





FRED R. RIPPY, INC.
12471 E. Washington Boulevard
Whittier, Calilornia 90602-1075

Telephone: (213) 698-9801

Fax: (213) 945-1892

w

CERTIFICATION OF COMPLIANCE WITH PURCHASE ORDER

DAT E _:\_---2___\k__.. ..

QUANT ITY _,_

CUSTOMER'S ORDER NO, (_k__

PART NUMBER _'_\'_-_ \k..X_

CHANGE LETTER..".

w

w

w

m

L=

r_
w

w

Seller certifies that the parts furnished on referenced purchase

order were produced either from materials furnished by Purchaser

for the production oF such parts or from materials for which the

seller has available for examination chemical and/or physical

test reports or other evidence of conformance to applicable spec-

ifications.

Seller also certifies that these parts were produced in accordance

with specifications referenced or furnished by the Buyer in con-

nection with the purchase order number shown above, for which
Seller has available for examination certifications of conformance

to applicable specifications.

Seller also certifies that any processes required to be performed

by a government approved processing source were in fact performed

by such approved source,

I J. o
I

O _"O- _"i "" "'--_ __..v._'>

• oL,,__c,-"_3:__

i: ;',,_E.3,-_e-q_
• r"_:, ;P,L

FRED R. RIPPY, INC.

%

PRECISION STAMPINGS FOR THE ELECTRICAL INDUSTRY



DIAMOND FASTENERS INC. TI_L,_P.o.',E:516-_,_4-27_6
8 COMMERCH DRIVE FAX: 516-694-2805

FARMINGDALE. NY 11735

.... CERTIFICATE OFCONFORMANCE ....... N°'-002571
.......... B_ILL T0 [AER LBS ] SHIP TO

AEROFLEX LABORATORIES, INC. AEROFLEX LABORATORIES, INC.
35 SOUTH SERVICE ROAD 35 SOUTH SERVICE ROAD

PLAINVIEW, NY 11803 PLAINVIEW, NY 11803
USA USA
Attn : ACCOUNTS PAYABLE

m

;_.z_NN.O_I_CE_N_o....... I._P_URCHS_S_PRDEA__ .....___F.o.B_: i e_.,_I.F....... SHIP VIA !SHIPMENT

002571 9774_1 ..................F_A.P_M_ING_D?J_E, NY ......._..... UPS --- T No. !_

-- L NvOICE DATE SALRS Q RnE_ 'r'Ep.',¢o r el''" D "m'_- _I:,"I D r"_ _*m_ !l
.............. _._ .................... - . _ ................. . ..... _,*.-- -___,r'_-!;L___ ,__ _____j

__OUR__R__.E_F _ ............ _YQ__U/___REF# ...... _ ___MA_TER AWB X KOU_EA__W____ ___gRZ_Z__N_ i
--I!

....... 1]

• : 1"
' i ',

: Item CERTIFICATE OF CONFORMANCE iShipped iB. Order Unit Price i
.... L- ................................... _ ................... _-

1 MS21209C0815 15 EA' 85

3585-2CN246

AL#: 3585-2CN246

w 2 08C08FSCSS

8-32XI/2 FLAT SKT CAP S/S

i00 EA 0

3 5100-18C ; I0 EA 0

RET RING COPPER i

l j. o. o _

P.O.__c___._ ....

R.
DATE_

Aalo%mt

WE HERBY CERTIFY THAT MATERIALS AND /OR PARTS AS LISTED HEREON
_AVE BEEN HANUFACTURED iN ACCORDANCE _ITH ALL APPLICABLE
INSTRUCTIONS AND SPECIFICATIONS.

_,_A¢_thorized Signatures

,.'/

--=7HF PEN[AGON 2000 SOFTWARE SYSTEM--CoDvr_ht--fc)'-i98-_--1-9-()4-.T-r_-_cloxintern-at-;onai Co;_,_-_ _l-ew-fork....



.............. , ..... L_-t L^LL, U_IVL AVLNUE

111293831 8111 _135725 [06-20-94 06-20-94

/ TERMS

AEROFLEX LAB,I_/NC, _ET 30 DAYS

35 S, SERVIC_ ROAD
"_LAINVIEW

"-'NY 11803

-_MMENTS.CALL .OUR NEW NATIONAL 80( _ (800-805-463&)

ORDER Q"rY SHIP QTY

Z

?

w

=: : ;

]

1

BO QTY

6,0 0

:

q
T

:I#" IT l-
v

/20/94 12:22_21

PART NO / BIN LOCATION

EDISON NJ 08817

_p_ly CUSTOMER NO _PAGE

Bill 12984 000 MO09_OF Ot

RGE OPEN ACCOUNT I RUSH . ]

po # 93191

REL #

GOV'F

PRTY

UM RESALE

RRRRR U U SSSSS kl H

R R U U S H H

:_RRRR U U SSSSS HHHtlH

R .f--R U U S H H

_.o- _ uuouo_ _ ,_3M-1205-1/4 8(_ {-I PI_ "_01__ -_"

_/S TAPE

CARRIER

IcOOCH IuPs

IS

..........F:/._g s--:.

/

PACK SLIP - CERTIFICATE OF

PRICE

_I/.'"? g

ADD

_CCH 1

B/L NO I Ul

I MSCCH 2 I INS

E ON BACK ORDBOK B1110293831



Inc.
VALPARAISO, IN 46383 (219) 462-3131

UGIMAX, Incor, Cunife, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE
OF COMPLIANCE

m

UGIMAG Part No.

UGIMAG Order No.

7204176 REV

008422

Customer P.O. No

Customer Part No.

9015,7 ITEM 2

411-291-3

REV B

UGIMAG, INC. certifies that (quantity}

above part number, shipped on (date)

number conforms to the specifications for

2 4.0 pieces of the

FEBRUARY 03, !994
against the above order

LT 2 6 - 1 (material) in respect

to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase

order and print. Inspection has been made in accordance withMIL-1-45208A. Inspection and test data proving compliance

• to applicable specificationsis on file at UGIMAG, INC. and available for customer examination upon request.

w

r

j0. 

FORM NO 27-010-00(:)4. Rev -B

/,_ UGIMAG, IN_

QuaJ_,,_;,,_ce Dir_tor " - /"

FEBRUARY 03, 1994

Date

-, '-.',,t:



_, Inc.

VALPARAISO, IN 46383 (219) 462-3131

UGIMAX, Incor, Cunife, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE

OF COMPLIANCE

w

UGIMAG Part No.
:_¢'41 5 REV

008421

Customer P.O. No
96!157 ITEM !

UGIMAG Order No Customer Part No
41i-_91-2

REV B

UGIMAG, INC. certifies that (quantity)
24 .O

pieces of the

above part number, shipped on (date)
FEBRUARY 03. !994

against the above order

number conforms to the specificationsfor
-,n26iJ_. --..

(material) in respect

to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase

order and print. Inspection has been made in accordance with MIL-I-45208A. Inspection and test data proving compliance

to applicable specifications is on file al UGIMAG, INC. and available for customer examination upon request.

_._ _/ UGIMAG, INC

ClualZa<_l_ rance Director " /.

FEBRUARY 03, 1994

Date

= •

m

FORM NO 27-010-0004 Rev -8

t

J 0.!_ __3_%___

_.o._1ol .5 9
R.R.(oi_i

DATES-_-9_

w



_, Inc.

VALPARAISO, IN 46383 (219) 462-3131
UGIMAX, Incor, Cunife, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE

OF COMPLIANCE

=

UGIMAG Part No.
720411v REV

008437

Customer P.O. No.
90226 ITEM i

UGIMAG Order No Customer Part No.
411-291-2

REV B

UGIMAG, INC. certifies that (quantity I
64.0

pieces of the

above part number, shipped on (date)
FEBRUARY 03, 1994

.against the above order

number conformsto the specificationsfor
LT26-1

(material) in respect

to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase

order and print Inspection has been made inaccordance with MIL-I-45208A. Inspection and test data proving compliance

to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request.

I

FORM NO 27-010-0004 Rev-B

QualityVA_ra-nceDirector " - /

FEBRUARY 03, 1994

Date

w

= .

/

Ji]

i :2 t

: ' 2@;

, C'Orp ,,"rrp
,,_ Ji,_,'_,":," "

.'._ ._;

_ _ . °|

....:.<<



Inc.

VALPARAISO, IN 46383 (2191 462-3131
UGIMAX, Incor, Cunlfe, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE
OF COMPLIANCE

=

UGIMAG Part No.
7204176 REV

00843 _

9C226 ITEM 2
CustomerP.O. No.

411-291-3
CustomerPa_No.UGIMAG Order No

REV B

UGIMAG, INC. certifies that (quantity}
64 . t'_

pieces of the

above part number, shipped on (date}
FEBRUARY 03. 1994

against the above order

number conforms to the specificationsfor
LT25-i

(material) in respect

to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase

order and print. Inspection has been made in accordance with MIL-I-45208A Inspection and test data proving compliance

to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request.

FORM NO 27-010-0004. Rev -B

/-
/

Quality'_ance Director_ - - /r-

FEBRUARY 03, 1994

Date

- . . _' '4'J 3rT',u ,'.

....+_[
_. ¢ !

%!(i t

,i<!;
ACCEPTED



r

31G BORING SPECIALTIES OF L.I.N.V.

TELEPHONE 516-5B6-7600 FAX 516-586-7660
_ ,J

CERTIFICATE O_ COMPLIANCE

DATE

GO-S South 2nd Stree_

Deer Park 11729

TO:

PURCHASEORDERNO. .

_.c_o..- 0.'_,_. ., ....

JOB NO. D_OJ-CoC

QUANTITY _ _ '

INVOICE NUMBER

j ,, _

OTHER

It is hereby certified that the above parts called for are in
conformance with the requirements, specifications, and drawings
listed on the Purchase Order to the bast of our knowledge. Test

reports are on file subject to examination and indicate conformance
with applicate specifications. Specific material and/or parts
furnished by your company and only such company furnished material

was incorporated and/or used in completion of the purchase order.

Very truly yours,

QUALITY CONTROL INSPECTION

fl

/-

%:

N','

4

,&

'v.)

),.-

.._.

o_

$%

:},



UNITED PRINTED CIRCUITS, INC.

1860 Sparkman Drive

Huntsville, AL 35816
Telephone: (205) 830-5998

Fax: (205) 830-5997

CERTIFICATION OF ELECTRICAL TESTING

This is to certify that the listed materials or assemblies have been tested by me or under my

supervision and meet the requirements of all applicable drawings, specifications, and purchase
orders.

PART OR ASSEMBLY NUMBER: ,.:,&-3 _/

QUANTITY SHIPPED:
¢,

DATE OF MANUFACTURE:

AUTHORIZED SIGNATURE:

,_-9-,_9,q_--0_-c I

Ur_ted Pfinlod Cirt:t_lt Inc.

OAIQC Fom_ _4

Re¥. II

07112/$3

w



UNITED PRINTED CIRCUITS, INC.

1860 Spar_nan Drive

Huntsville, AL 35816
Telephone: (205) 830-5998

Fax: (205) 830-5997

I CER TIFICA TION OF COMPLIANCE

This is to certify that the listed materials or assemblies have been inspected by me or under my

supervision and meet the requirements of all applicable drawings, specifications, and purchase

orders. Evidence supporting this certificate of compliance is available upon request.

CUSTOMER: _;]-('-_ "'_/- ,L.. -u'
U

,4
PART OR ASSEMBLY NUMBER:

QUAICrITVStoPPED: _ DATE OF MANUFACTURE:

AUTHORIZED SIGNATURE:

DATE:
y I

:j<:;><_L/- oS o l
,9 d.-c,¢/-or

Un_d Pdm*d C_ Ire.

_QC Fon'n #11

,_,_.,¢7el- CUP"5 _.

b
, --. | _ T

.t.O.l_ _ ct c

P.o._9_2___.__..

NSPR._ 1

Rev, B

Ol'/lllll$



,

,t

°

!

31G BORING SPECIALTIES OF L.I.N.Y. 60-5 South

TELEPHONE 516-586-7400 FAX 516-586-7_60 Deer Park

2nd Street

11729

CERTIFICATE O_ COMPLIANCE

DATE

TO:

r

PART NO. _i -- _pC) QUANTITY

OTHER

It is hereby certified that the above parts called for are in

conformance with the requirements, specifications, and drawlngB

llsted on the Purchase Order to the best of our knowledge. Test

reports are on file subject to examination and indicate conformance

wlth Bppllcate Bpeciflcatlonm. Specific materlal and/or pertm

furnished by your co,pan y and only guch company furnished material

was incorporated and/or used in completion of the purchase order.

}.0,_

P.0.__

R.R.__,

'DATE_
_NSPR._

i

Very truly yot_rs_

QUALITY CONTROL INSPECTION

/
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g-,

i

i

--!
I

p

i

c-:
= .

w=,

i

TO

55 VERONICA AVENUE / SOMERSET, NEW JERSEY 08873.3492

TO:
!
I
t

[

t

p.o. q&_ q_

R.R. L_,_o'7

INSPR._.L_._

CERTIFICATE

DA E' (:,.-ZO,-qq

OUR FILE NO, :

THIS IS'TO

CONFORMS TO

i

I

QUANTITY MFG
I

OF COMPLIANCE

CER?IF_ THAT TBE MATERIAL SUPPLIED ON YOU_ P.O.

HAS BEEN MANUFACTURED IN ACCORDANCE WITH

APPLICABLE SPECIFICATIONS AND/OR STANDARDS.

• d

DESCRIPr ION LOT MFG

NUMBER DATE

5_ %80
lOSl" II _/° Io/_

. HISCO '

EXCEPTIONS: ,.-- .

THE FOL_OWING IS MADE IN LIEU OF ALL WARRANTIES, EXPRESSED OR

k,,T "5 Z _ _-

I["

!
I

NO, i
ii,

AND "!
i,

SHELF SPE!LIFE ,_'0, _

I

!
!

i
i

]MPLIE_

NOT BEEN

SHALL BE

DEFECTIVED,

DAMAGE,

OF, OR

BEFORE USING, USER SBALL ])kTERMII_E

FOR HIS INTENDED USE, AND USER

WHATSOEVER IN CONNECTION THER£WIIfl.

ALL MATERIALS ARE GUARANTEED. PROVIDED THEY HAVE

DAMAGE_ OR USED IMPROPERLY. SELLER'S ONLY OBLIGATION

TO REPLACE SUCH QUANTITIES OF MATERIAL PROVIDED TO BE
S_LLER $BALL NOT BE LIABLE FOR ANY INJURY, OR LOSS OR

DIRECT .OR CONSEQUENTIAL, ARISING OUT OF USER'S USE

INABILITY _0 USE TEE PRODUC_.

IHE SU<TABIIITY OF THE PRODUCT
ASSUME_ ALL RISK AN0 LIABILIIY

1
HQUS'_N _DALLAS--SAN ANIQNIO--EL _SO--LITTL.E ROCK--ANAHE/M--DENVER

CHIC_GO--PHOENIX,-NEW JERSEV-AUSTIN--BROWNSVlLLE--MINNEAPOLIS- Kr[.ANTA
I
I
I

£N E_4"OS OOSIH E_:£T _BM _6--6E--Nn£



r_KUWNI:.LL ELECTRO, INC,
_VO4CE NO _CN

II_'33 ' Bill 2134840

/

AEROFLEX / LAB, INC.

35 So S_RVICE ROAO

_ PLAINVIEW

NY 11803

84 EXECUTIVE AVENUE EDISON NJ 08817

ORDER DATE OUE DATE ORIG CO CUSTOMER NO OT IS [ TX PAGE

0&-I0-94 0&--I0-94 ] 81111Blll 12984 000 ]MIOOglN Ol OF Oi

TE_ IpAYmENT_ROO ].OT lCOD
NET 30 DAYS ]CHARGE OPEN ACCOUNT I i

_MMENTS CALL OUR NEW NATIONAL 800 # (800-'"805-463&)

C OF C, LOT#, DOM, SIL

,=--

PO # 92911

-.<ALL. SHELF LIFE •ITEMS MUST HAVE MINIMUM 80X LEFT_>

I ORDER QTY" BO Q'PY SHIP Q_'j,// PART NO I BIN LOCAT_N
,It .1"

'i' 2:( _ -' _,0 3M-281-I .........

SCOTCHCAST RESIN
IS

':';' ..... ' SHIP LOT@1209-1228

%.

-1

] J.0. 13(,Vo ___" r
e. o.91,=i it I
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DATE (,,- _'7-_'_E. i

RESALE
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'10/94 06_03:56 ,

I_L #

GOVT

PRTY
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EXT PRICE
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Jr ' LCODCT;- _ f B/LNO

PACK SLIP - CERTIFICATE OF COMPL!ANCE ON BACK ORDBOK 81110291433
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BEACON

I

FIE; YOUR ORDER NUMBER

WE CERTIFY THAT THE MATERIALS LISTED BELOW ARE THOSE WHICH ::IE

SHIPPED TO YOU. THEY WERE MANUFACTURED BY BEACON CHEMICAL CO. TO

THEIR APPLICABLE SPECIFICATION LIMITS.

PRODUCT DESCRIPTION

_,,=

,,,)

.QU_ANTITY _ LOT NUMBER

U
,=

/ _._,_. / _o as
S"

JE I I_

[?82

.'f

m , | i

-- j

• ii | •

C._-- ,""--'-- / "- - _ __ , VERY TRULY YOURS
-,,-_ . _ (.7//I... _--Y,,_ ,,.._,,,.,:_ BF_,AGQN CHEMICA_ CO, INC

_j <_ ,i t lf_,l,_-<_.?_/j,---..-<--.-- ,. j • . .o ,_ " ,

L-" /i"//_-_/ DA,"_71DMORRISON "
SAEES COORDINATOR
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31G BORING SPECIALTIES OF L.I,N,Y.

TELEPHONE 516-586-?WO0 FAX 516-586-9460

m " _ .--- r' c "-

w i _ m .... • nl

CERTIFICATE O_ COMPLIANCE

,#;

60-5 5outh 2ncl Street _,_

Deer Park 11729 ,_'
t_

DATE

TO:

PURCHASE ORDER NO. OI#_ST ,

PART NO, _____-.-.-.-.-.-.-.-_.... .-, _.........

30B NO. C)601-C0(,

QUANTITY "

. .=, i n n . . q I .... , _ . _ m L

-_. OTHERINVOICE NUMBER

It is hereby certified that the above parts called for are in
conformance uith the requirements, specifications, and drauinga

listed on the Purchase Order to the best of our knouledge. Test
reports are on file subject to examination and indicate conformance
with applicate specifications. Specific material and/or parts

furnished bv your company and only such company furnished material
was incorporated and/or used in completion of the purchase order.

Very truly yours,

QUALITV CONTROL INSPECTION

-r,
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fe

/,

¶



;I_ i IVI I_f,._f.,l
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ORDER DATE I SHIP DATE I CUSTOMER NO

i . I ,
i r

l ,OUR ORDER NO CUSTOMER P O NO.

__ _. / { l SALESMANNO I TERMS
- SHIP VIA FOB ! ; ,

iv i

PtONEER _.a_ _a'_d!eo t_'e enclosed prodL, C! it} accordance wilh lhe requirements of JEDEC

P_,:_ _c_'_on 10_: ant JEDEC Pubi_catlon 109

,.. : :,_ 4,,, :,,'.._ _..:_ ,., d.,. :.h._o mar a,t dev,ces m Ih_s shlpmen_ ate

z /z --

t QUANTITY BA'CK -BIN- UNIT PRIOE ' AMOLIN_

_I'EM NO.. SHIPPED t ORDERED VENDOR- PRODUCT DESCRIPTION __ _ _ __

°"°E"E°i ' i -

i _ " .

i _ "
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CERTIFICATE OF CONFORMANCE
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/ EROFLEX
LABORATORIES

Serialization - NASA SXI Motor/Encoder

Part N°: 16187
Unit S/N: 0003

.

,

,

Temp Xducer Filter Circuit Assy
P/N 303-216 S/N 0003

Printed Wiring Board
P/N 303-217 SIN 2294-0301

Encoder Printed Wiring Board Assy
P/N 21664 S/N 0003

Printed Wiring Board
PIN 21665 S/N 2394-11-01

Phototransistor

PIN 565304-1 CR1

CR2
CR3

CR4

CR5

LED Printed Wiring Board Assy
PIN 21774 S/N 0003

Printed Wiring Board
PIN 21775

LED

P/N 565305-1 DS1 -

DS2 -
DS3 -

DS4-

DS5 -

SIN 036

SIN 037
S/N 038

SIN 048

SIN 049

SIN 235

SIN 240
SIN 418

SIN 430
SIN 420

35 SouthServiceRoad, Prainview,NY 11803
TEL:516-694-6700oFAX:516-694-6771
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ALLIEDDEVICESCORPORATION
2365 MILBURN AVENUE • P.O. BOX 502 • BALDWIN, N.Y. 11510

Tel: 5 t6-223-9100 FAX: 5 t6-223-9172

CERTIFICATE OF COMPLIANCE

TO:
AEROFLEX LABS

Purchase Order No.

Date: 3/17/94

91742

Certification:

Allied Devices Corporation hereby certifies that the materials

and processes supplied herewith (as delineated below) conform to

all applicable specifications in Allied Devices publications or

on customer's prints. The parts were manufactured from materials

for which physical and chemical test reports are on file at our

plant in Baldwin, NY. All parts were produced under quality

control standards contained in our Quality Control manual, which

fulfills the requirements of MIL-I-45208A. All such records and
reports will be made available for review by the above-named

corporation by prior appointment.

Corporate Quality Control Director

Witness :

i0 pcs. DE2DI5 BEARINGS

i0 pcs. DCI3 COLLARS

i0 pcs. DB8D7 SPACERS

Description
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NORDEX INCORPORATED
50 NEWTOWN ROAD

DANBURY, CONNECTICUT 06810
(203) 792-9050

CERTIFICATE OF COMPLIANCE

i THIS IS TO CERTIFY THAT ALL MATERIAL USED IN MANUFACTURE OF

PARTS CALLED FOR ON PURCHASE ORDER # _/_I

CONFORM TO MATERIAL AND MANUFACTURING SPECIFICATIONS AND/OR

SPECIAL PROCESS INDICATED ON DRAWING OR SPECIFICATIONS: AND

THAT THESE GOODS WERE PRODUCED IN COMPLIANCE WITH ALL

APPLICABLE REQUIREMENTS OF SECTION 6, 7 AND 12 OF THE FAIR

LABOR STANDARDS ACT, AS AMENDED, AND OF REGULATIONS AND

ORDERS OF THE UNITED STATES DEPARTMENT OF LABOR.

r <TEROMEG.,_IU_q PRE_DENT

DATE

-- "Miniature Precision _.lectro-_eJ_anlca_Parts ar_ Assern[,lie,"



CUSTOMER ACCT # ORDER DATE DATE SHIPPED

BUYER SALES ID

SHIP VIA;"JC:

1'.IY

PackingList

W Y A 0 4 :L

iROSE

06,'_ T',"_4

L, [ C 31 3

.... I1 -'1II = -"n t.ll..'-

""" ........"'-_'_ 0 ;.Z_..? Z ,:'.-" ...7_ t

J r-, r", r-: r" ,, , {-- 1\| I ,',F .".JI'_'_...LJ _ I+I,. ;

a " . j_ ,I', " )' ,_1

= :mFICATION OF COMPLIANCE - Seller hereby certifies, to the best of Sellers knowledge, that the products furnished on this shipment were manufactured by the referenced manufacturers in accordance with and

= form totheapplicablemanufacturersandmilitaryspecifications,includingMIL-STD-202.Certificationstothiseffectareonfilewiththeselleroravailablefromthemanufacturer.Anyvalueaddedworkperformec
selleronanysuchproducthasbeendoneinaccordancewithapplicableCustomersspecificationsrelatingtosuchwork,provided,however,thatSeller'sliabilitywithrespecttoanyproductnotmeetinganysuchspecificab
is limitedasset forthin the DISCLAIMEROFWARRANTIESANDLIMITATIONOF REMEDIESON REVERSESIDEHEREOF. r
"-_L CERTIFICATE-Sellercertifies,tothebestofSellersknowledge,thatthearticlesfurnishedinthequantitiesindicated,andagainstthereferencedpumhaseorderwereproducedbythenamedmanufacturer,quali
[ er theReferenceTestNumber,andQPL(orinterimapproval)numbershOWnInthecorrespondingcolumnonthisdocument.ThemanufacturersCe_lificateto thiseffectIsonfilewithSelleror willberequestedf
t manufacturer.
fefP_RCURYCERTIFICATE- Sellercertifies,tothebestofSellersknowledge,thatthecomponentssuppliedforyourorderweremanufacturedwithoutMercurycompoundsanddonotcontainanyMercury.DatasuppGr
thisstatementisonfilewiththeselleroravailablefromthemanufacturer.

M ::';'!:J(') 11..4/') : - i. : .:!3::_:
. c'C KI;,O 6 V: X ': -:+, ....

I_ ..... ).-. _

_ __ RODNEYLSPEAR.: DIRECTOR,QUALITYASSURANCE
THANK YOU FOR YOUR ORDER

DATECODE

DATECODE

DATECODE

'" 'STRUCTIONS:

- I
CI arMS: BUYER is deemed to have accepted the Products unless notice of rejection ts gk, lm within a reasonable time, which is agreed to be within ten (10) days Idter receipt. CLAIMS OF LATE DEUVERY are void

ur_ s made prior to receipt of Products. and receipt of ProduC_S shall constitute a waiver ct any claim of late delivery. NO rsturn will be accepted without I_ "Padum Material Authorization #" (RM.A.#). Material

m be returned as directed by the location issuing the R.M.A. # and be in its original packaging. Returns of product packaged in electrostatic pec_sgfng will not be accepted if electrostatic packaging has been opened.

Q.'_NSPECTOR is authorized by Q A MANAGER to cemify conformance to the customer or mllitaw requirements referenced on this document.
©



111 Chambers Brook Road, Branchburg, N.J. 08876

(908) 218-9000

CERTIFICATE OF CONFORMANCE

DATE :

PURCHASE- ORDER NUMBER ________ &

r_

w

ATTENTION: QUALITY CONTROL MANAGER

This is to certify that material furnished for referenced purchase

order has been manufactured in accordance with applicable

Government and / or Customer specifications.

Test reports and / or evidence of complete inspection are on file

subject to examination and indicate conformance to applicable

military and commercial requirements.

Shelf life beqins at Date of Manufacture indicated below

Quantity / Item:

Lot Numbers(s):

-- Date Rec'd RMC:

Date Of Manufacture:

Expiration Date:

C9 Pc lit. Z"f

5, _#-94
9-T&-gV

BY:

Title:

Robert McKeown Com_ny, Inc.



DIAMOND FASTENERS INC.
8 COM\IIR',]i DRIVE

t.\RMIN(iDAI.IL NY 11735

........... CERTIFtCA -T-E-OF-=CONFORMANCE
............ BI__L_L T O____[AER LBS ] SHIP TO

7%EROFLEX LABORATORIES, INC. AEROFLEX LABORATORIES,

35 SOUTH SERVICE ROAD 35 SOUTH SERVICE ROAD

PLAINVIEW, NY 11803 PLAIN'VIEW, NY 11803
USA USA

Attn : ACCOUNTS PAYABLE

TELEPHONE: 516-694 - 2766

FAX: 516-o94-2805

No. 002571

INC.

zwco!_cE No ....... PUR¢___SE__9__DTE___N_....... .E..0 .&.__d ¢. Z___F_____G_____SH_XP__VZ__A_ | SHIP_NT N__O.....
0 _0_5_7_ .......... _9_7_74.1 ........... EA_MIN_G_D ?&__E___NX__ __UPS _,

INVOICE DATE SAL_.,.,g OR P_,E;;........................._ER..',_ ................ G___e_L'._P _DA_T__h_ I__ DU_ DA___

._ J .At',!:._6_-9.5_.... -_...... 1754_........................... N__E_T3_9 __2_.J-I_:16r35_'____F_EB=!__5___
_OUR. _REF # YOUR R EF_# _...... _MA_$_TEK AwB__ ',.... HOUSE AWB______ ___Q_RIG_T2__

............................

I

Item CERTIFICATE OF CONFORMANCE Shipped B. Order Unit Price Amount

1 MS21209C0815 15 EA 85

3585-2CN246

AL#: 3585-2CN246

2 08C08FSCSS

8-32Xl/2 FLAT SKT CAP S/S

3 5100-18C

RET RING COPPER

i00 EA O

i0 EA 0

¢ ,

N

z

WE HERBY CERTIFY THAT MATERIALS AND /OR PARTS AS LISTED HEREON
rAVE BEEN HA_UFACTURED 1_ ACCOaDANCE WITH ALL APPLICABLE
INSTRUCTIONS AND SFECIFICATIONS.

a_,thorized Signatures

,7 F'5":,'t,]OK POt2,q !OrrL,'A,q'( :_" qTg;.' _oovr;eh* (.'': i)gT--;Oq4. Tr;d,;x [ntEI-narionct ",_"-r. . ',lew York
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DIAMOND FASTENERS INC.
('f)_f _t13_,"1" I)RIVE

t.\RMIN(iD.-\I.[-. XY 1t735

TI-_LEPIIONE: 516-(,94- 2766

FAX: 516-694-2505

.................................. CERTIRCATE OF'CONFORMANCE-
........... BI_L_L. TO[AERLBS___] ........ SHIP TO

AEROFLEX LABORATORIES, INC. AEROFLEX LABORATORIES,
35 SOUTH SERVICE ROAD 35 SOUTH SERVICE ROAD
PLAINVIEW, NY 11803 PLAINVIEW, ICY 11803
USA USA
Attn: ACCOUNTS PAYABLE

No. 002571

INC.

INVOICE No ..... pURC_.I___SE__O__RD._ER_.NQ........ .F_:_O_,_.B._I C_,_I _,__F._.__ _I SHIP VIA _HIPMENT N___o....
o O_ 57__........ _9_7!4__.1 ............... _A_P.M_I_NGD.?_L___E_,__NT__....... r_ps _

I.NVOZCE DATE . SAr._,gORdEr; .......................m_._;,.__................ :....ZL'__P__DA___. DD"_ DA_T____
_. J A__.;--16.-9._ ......... z7.5.4_......................... _N_T__3_Q

OUR RE_F # ......... _YOVR__REF# .....i.... MASTER__A%____

...........................

item CERTIFICATE OF CONFORMANCE Shipped B.
..........................................

i MS21209C0815 15 EA:

3585-2CN246
AL#: 3585- 2CN246

J_AN-_IE-_3____2_B- i_5--_5___

Order Unit Price • Amount

85

2 08C08FSCSS i00 EA
8-32Xi/2 FLAT SKT CAP S/S

3 5100-18C i0 EA
_ET RING COPPER

w

--w

:J. i

m

£_E )!ERBY CERTIFY THAT MATERIALS AND /OR PARTS AS LISTED HEREON

rAVE BEEN _AhL;FACTURED i_ ACCO_3ANCE WITH ALL AP_LiCABLE
r '_T _'T¢" "_,RU_,..N_ A_D S_CIF!CATICNS

_chorized S_gnatur3s

-- -':','.-:"!_ -'.([:_3 .'C''r'-g_ r _ _'71-' _'iOD'/r;Rht rr" i)°.,7-"304, rr'_d':Y _nre:.rnar_,.a_ C,_.,'F.. Ne_ v,-,rk



JLIL-20-1995 13:53 AERO_LEX CKT TECH P.81

I_ v uR,;l:

I

W£ICO WIRE & CABLE INC.
181 _0-_C 'DRI_JI_

($_61 264-_070
FAX f (51_) 254-2099

9

• _'b b.., ., ._ , _ • , °

:" ,rt ,

I

,_t,_l,t[ AIWOUNT

mSC ¢=4,q_tO¢=
tmmmt

_323

• _
q. 4_

TOTAL P. 01





FRED R. RIPPY, INC.
12471 E. Washinglon Boulevard

Whittier, California 90602-1075

Telephone: (213) 698-9801
Fax: (213) 945-1892

CERTIFICATION OF COMPLIANCE WITII PURCHASE ORDER

DATE __\._, .__X._

CUSTOMER_ _p..__ _ _'_>'_-'_'L_

QUANTITY \_

CUSTD,ER'SORDERNO.C_L.__

PARTNUMBER_\'_k,-"X"_\k._

CHANGELETTER"_.C_

=

--=

m

Seller certifies that the parts furnished on referenced purchase

order were produced either from materials furnished by Purchaser

for the production of such parts or from materials for which the

seller has available for examination chemical and/or physical

test reports or other evidence of conformance to applicable spec-

ifications.

Seller also certifies that these parts were produced in accordance

with specifications referenced or furnished by the Buyer in con-

nection with the purchase order number shown above, for which

Seller has available for examination certifications of conformance

to applicable specifications.

Seller also certifies that any processes required to be performed

by a government approved processing source were in fact performed

by such approved source.

t

lii0
I

i ,..G._°LO5_3

i: ,,,E_a-as_q_"
ir't_

FRED R. RIPPY, INC.

PRECISION STAMPINGS FOR THE ELECTRICAL INDUSTRY



DIAMOND FASTENERS INC.
8 COMMERC]3 DRIVE

F.%RMINGDALE. NY 11735

TI-!LE PIIONE: 516-694-2766

FAX: 516-694-2805

.................... CERTIFICATE OF CONFORMANCE
BILL TO [AER LBS ] SHIP TO

AEROFLEX LABORATORIES, INC. AEROFLEX LABORATORIES,

35 SOUTH SERVICE ROAD 35 SOUTH SERVICE ROAD

PLAINVIEW, NY 11803 PLAINVIEW, NY 11803

USA USA

Attn : ACCOUNTS PAYABLE

No. 002571

INC.

]- ..............

INVOICE No _ PURC_HASE ORDER No. L F.O.B. I- C_II.F. _l _HIP VIA !SHIPMENT No.
..................... ............................... oo2s7_.... _97741 _ _ FAm_N_D;_E. _ _ ups 7

_ _QAN-!_6_-___5 i ....... _1_754 ..... __ .............. NET _Q_ - i JAN-16r_ ___ FEB-ZB-_5__._

QIJR REF # ; YOUR REF# ! _MA__TER AWB I -_)UZ_[AWB -- ! .._R_'r,_I

: ; ............ 7-.................. ]-.........

Item: CERTIFICATE OF

-- 1 MS21209C0815

CONFORMANCE

'3585-2CN246

,AL#: 3585-2CN246

08C08FSCSS

8-32Xl/2 FLAT SKT CAP S/S

Shipped :B. Order Unit Price

3 5100-18C

RET RING COPPER

i

J.O.15_ _°

P. 0._ .....

,NSPR.--#_IIr I

15 EAI

i

I00 EA

i0 EA

85

Amount

WE HERBY CERTIFY THAT MATERIALS AND /OR PARTS AS LISTED HEREON
HAVE BEEN MANUFACTURED IN ACCORDANCE WITH ALL APPLICABLE
INSTRUCTIONS AND SPECIFICATIONS.

"" At_thorized Signatures

THE PENFAGON 2000--SO.TWAR-Er SYSTE_,e._--Cobv_dht--(c) 1987-1994. Tradex Internationa[ Co_o. . New York
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;_' / TERMS
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UMENTSCALL OUR NEW NATIONAL 800 @ (800-805-
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4636)

ORDERQTY BOQTY
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SHIPQTY PARTNO / BIN LOCATION
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PC# 93191
REL #

GOVT

PRTY

UM
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1.- _- ] c.
• /20/94 i2_22_21

COD CH CARRIERUPS
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Inc.

VALPARAISO, IN 46383 (219) 462-3131
UGIMAX, Incor, Cunlfe, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE

OF COMPLIANCE

UGIMAG Part No.
7204176 REV

008422

Customer P.O. No
9015,7 ITEM 2

UGIMAG Order No Customer Part No.
411-291-3

REV B

UGIMAG, INC. certifies that (quantity)
24.0

pieces of the

above part number, shipped on (date)
FEBRUARY 03, 1994

against the above order

number conforms to the specificationsfor L T 2 6 - 1 (material) in respect

to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase

order and print. Inspection has been made in accordance with MIL-I-45208A. Inspection and test data proving compliance

to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request,

?,--

J.o. 
p. O. __.Q I 5'7

RR. t

NSFR._

FORM NO 27-010-0004. Rev-B

Qual(_A_rrance Director F

FEBRUARY 03, 1994

Date

w
.f"

m

= :

= =

r." "T,



Inc.

VALPARAISO, IN 46383 (219) 462-3131
UGIMAX, Incor, Cunife, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE

OF COMPLIANCE

UGIMAG Part No.
_' .75_2<4_,, REV

008421

Customer P.O. No. 90157 ITEM !

UGIMAG Order No Customer Part No.
I "1 --4_ 291-2

REV B

UGIMAG, INC. certifies that (quantity)
24.0

pieces of the

above part number, shipped on (date)
FEBRUARY 03. 1994

against the above order

number conforms to the specifications for
LT26-!

(material) in respect

to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase

order and print. Inspection has been made in accordance with MIL-I-45208A Inspection and test data proving compliance

to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request.

u

FORM NO 27-010-0004, Rev -8

j UGIMAG, INC

QualL_i_urance Director • " /"

FEBRUARY 03, 1994

Date

= =

w ..i

J

P.0.9 or 5? I

.-F

%,..



InC.

VALPARAISO, IN 46383 (219) 462-3131
UGIMAX, Incor, Cunife, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE

OF COMPLIANCE

UGIMAG Part No.
7204 _75 REV

Customer P.O. No
90226 ITEM i

UGIMAG Order No.
008437

Customer Part No.
4!i-._91-2

REV B

UGIMAG, INC. certifies that (quantity)
64.0

pieces of the

above part number, shipped on (date)
FEBRUARY 03, 1994

against the above order

number conforms to the specifications for
LT26-1

{material) in respect

to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase

order and print. Inspection has been made in accordance with MIL-I-45208A. Inspection and test data proving compliance

to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request•

Quality A_ance Director _ - /

FEBRUARY 03, 1994

Date

FORM NO 27-010-0004, Rev -B
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Inc.

VALPARAISO, IN 46383 (219) 462-3131
UGIMAX, Incor, Cunlfe, Recoma & UGISTAB
Permanent Magnets

CERTIFICATE
OF COMPLIANCE

F

UGIMAG Part No.

UGIMAG Order No.

7204176 REV

008438

Customer P.O. No.

Customer Part No.

90226 ITEM __

411-291-3

REV B

UGIMAG, INC. certifies that (quantity)

above part number, shipped on (date}

number conforms to the specifications for

64,0

FEBRUARY 03, 1994

LT25-i

pieces of the

against the above order

(material) in respect

to physical and magnetic properties, and further certifies that these parts are in compliance with the referenced purchase

order and print. Inspection has been made in accordance with MIL-I-45208A Inspection and test data proving compliance

to applicable specifications is on file at UGIMAG, INC. and available for customer examination upon request.

w

FORM NO 27-010-0004 Rev-B

/

//"

QualityAs_'ance Director _ - -

FEBRUARY 03, 1994

Date

ACCEPTED
....

%.".,

...._.""1

• • g-::_:i

,%<.,

" C:..
,-j=

• '_

. . t;



JIG BORING SPECIALTIES OF L.I.N.Y.

TELEPHONE 516-586-7400 PAX 516-586-7_60

w

60-S South 2n_ Street

Deer Park 11729

CERTIFICATE O_ COMPLIANCE

DATE _"]O-& / _.

TO:

PURCHASE ORDER NO. 30B NO. O_&OJ-COL

PART NO. Cy __ _ , , QUANTITY C_ -'

_/.oc, - CR- _ ....., ........

INVOICE NUMBER OTHER

It is hereby certified that the above parts called for are in
conformance with the requirements, specifications, and drawinga
listed on the Purchase Order to the best of our knowledge. Test

reports are on file subject to examination and indicate conformance
with applicate epecifications. Specific material and/or parts

furnished by your company and only such company furnished material

was incorporated and/or used in completion of the purchaae order.

Verv truly yours,

QUALITY CONTROL INSPECTION

fQ

/-

{

,i

2



UNITED PRINTED CIRCUITS, INC.

1860 Sparkman Drive

Huntsville, AL 35816
Telephone: (205) 830-5998

Fax: (205) 830-5997

CERTIFICATION OF ELECTRICAL TESTING

This is to certify that the listed materials or assemblies have been tested by me or under my

supervision and meet the requirements of all applicable drawings, specifications, and purchase
orders.

CUSTOMER:

P. O. NUMBER:

"-"_ e?PARTORASSEMBLYNUMBER: O OB - _ !

QUANTITY SHIPPED:

REVISION:

DATE OF MANUFACTURE:

AUTHORIZED SIGNATURE:

C !

_3- _c_ ,d _. r, "3 - C. t
t_,/ ,.j, _ t. _.i c/

DATE: ¢__-,._ 131,/ q_

United Pdmed Ckcuits, Inc.

QA/QC Fon_ t_L4

Rev. B

07112fl15



UNITED PRINTED CIRCUITS, INC.

1860 Sparkman Drive

Huntsville, AL 35816
Telephone: (205) 830-5998

Fax: (205) 830-5997

CERTIFICATION OF COMPLIANCE

This is to certify that the listed materials or assemblies have been inspected by me or under my

supervision and meet the requirements of all applicable drawings, specifications, and purchase

orders. Evidence supporting this certificate of compliance is available upon request.

PART OR ASSEMBLY NUMBER:

QUANTITY SHIPPED: DATE OF MANUFACTURE:

AUTHORIZED SIGNATURE:

_,,qq,-t- 0 t- o l
oq U-D D-_, )

D<_ <_Lt- 03- c,j
,9 -ol

DATE:

United Primed CircultL Inc.

QAJQC Fom_ #3

# TX

J. 0.1_¢ q o

P.0.__q_2_t____..
Re¥. B

07112/11i3



JIG BORING SPECIALTIES OF L.I.N.Y.

TELEPHONE 516-586-7400 FAX 516-586-7460

_t

6(]-5 South 2nd Street

Deer Park 11729

CERTIFICATE 0_ COMPLIANCE

DATE

TO:

r

PARTNO. _Gi-- GO

JOBNO. _:3C40 _'i

QUANTITY

INVOICE NUMBER

It is hereby certified that the above parts called for are in

conformance with the requirements, specifications, and drawlngm
llsted on the Purchase Order to the best of our knowledge. Test

reports are on file subject to examination and indicate conformance

wlth appllcate specifications. Specific material and/or parts

furnlshed by your company and only such company furnished material

was incorporated and/or used in completion of the purchase order.

.IN__SPR_

Very tr½1y yoLKrs_

QUALITY CONTROL INSPECTION

w
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i

i -5,S VERONICA AVENUE / SOMERSET, NEW JERSEY 08873-3492

I
I
l
.i

,t

)

i i

J o. i-bl, qc
p.o. q&lqq

R.R.__e'll , ]

INSPR. I ,_¢_,'_ I
...... _t Jn_,_ J___j

CERTIFICATE

DATE_

OUR FILE

OF COMPLIANCE

G,-:q-qq

!
w

t

[

._l

=

THIsIs'ToCE,T,_'_H.,TE,E,,T_._IALSO_:.:EDONYO_,P.O.,0.

CON_OR,_TO,_F_:C:_LE,P_c:,:_A_:o..,s,,N:/ORSTA.D_.DS
!

/

QUANTIE_ MFG
DESCRIPTION LOT MFG SHELF

NUMBER DATE LI_'E

5_ l..3o
!03 I" II_/° I_/_ I_'

S_E,i

NO._
[

f
!

I

! • i

:

HISCO ' I

_XCEPTIONS: ,.__

THE FOL_OWIN_ IS MADE IN LIEU OF ALL WARRANTIES, EXPRESSED OR IMPLIE_
[

ALL MATERIALS ARE GUARANTEED, PBOVIDED THEY HAVE NOT BEEN

DAMAGE_ OR USED IMPROPERLY. SELLER'S ONLY OBLIGATION SHALL BE

TO REPLACE SUCH QUANTITIES OF MATERIAL PROVIDED TO BE DEi.ECTIVED.
SELLER .SHALl, NOT BE LIABLE FOR ANY INJURY, OR LOSS OR DAMAGE,

DIRECT ,OR CONSEQUENTIAL, ARISING OUT OF USER'S USE OF, OR

INABILI.T¥ EO USE TBE PRODUCT. BEFORE USING, USER SHALL I)KTERMI.N_

I8E SUITABILITY OF THE PRODUCE FOR HIS INTENDED USE, AND USER
ASSUMES ALL RIgK AND LIABILITY WHATSOEVER IN CONNECTIO_ 'I'HER_WIIH.

• 0 ",=l

HC

CHIC/

,USION -DALLAS--SAN AN'IONIO--EL PASO--LITTL.E ROCK--ANAHEIM-DENVER

_GO--PHO£NIX--NEW JERSEY--AUSTIN--BROWNSVILLE--MINNEAPOLIS- KFLANTA

.£"N ¢=11d " os oos 1" N g:-b. : £ I_ (:'=)1,1 1:,'6-- 6 _:-- N n .s-



bROk_NEILL EL.E:E:TRC!, INC,
....9_CENO ,_C_

[1"129I4:33 'Blll 2134840

%EROFL.EX/LAB, INC,

]5 S. SERVICE ROAO
--_LAINVIEW

r _Y 11803

84 EXECUTIVE AVENUE EOISON NJ 08817

ORDEFI DATE DUE DATE 6FIIG CO CUSTOMER NO 1_ tS ITX PAGE06-10-74 06-I0-94 Bli% Blll 12984 000 009 N Ol OF Ol
TERMS : COD

NET 30 DAYS l

_MENfS CALL OUR NEW NATIONAL 800 # (800-805-4636)

I pAYMENT METHOD LHOTCHARGE OPEN ACCOUNT

PO# 9291i

OF C, LOT#, OOM, S/L

_<AL.L. SHELF LIFE ITEHS MUST HAVE MINIHUH 80_ LEFT))

]

T

ORDEROTY,

2.'C

i

%

v

BO QT_'

"Ak_/- _

_L-_/] PACK I c FIT I WEIG HT

C "2,0

SHIPO i PARTNO / BIN LOCATION

3M--281..-1

SCOTCHCAST RESIN

IS

SHIP LOT#f209-1228

9

! P. O,C_:Z S ll

R. R,._._L(O_O/_',

DATE _- ;lq_

I;_L #

GOVT

PRTY

UM

IpT

"t0/94 06:03:56

A

RESALE EXT PRICE

CHARGES

PACK SLIP - CERTIFICATE OF COMPLIANCE ON BACK ORDBOK

_I:,LI-P<

AO0 / -- I

L{'/ "

INS

' 81110291433

J UZ





24 20 '__ !_:4_ rC:E_COI, '::HEN
I40, _;T 1.

BEACON
BEACON CHEMICAL CO., INC.

Manufacfurin 9 Chemls+ S;nce 1926

125 MacOueston Park _t Saufh, Moun! V;rnon, N.Y. 10550 ° {914} 699.3400

RE: YOUR ORDER NUMBER

PRODUCT CERTIFICATION

J.o 13(,, vo

P, 0._

R.R. _, '#£61

DATE el-PO-_

INSPR.
.._

WE CERTIFY THAT THE MATERIALS LISTED BELOW ARE THOSE WHICH WERE

SHIPPED TO YOU. THEY WERE MANUFACTURED BY BEACON CHEMICAL CO. TO
THEIR APPLICABLE SPECIFICATION LIMITS.

PRODUCTDESC__RIPTION ............ QUANTITY LOTNUMBER

.¢'"(,. _,'_ ._"f / <.__.,_ / _ o _._---

L-

'= __,_ I I --

_E12

.o

i ,, ,

__ Ill . " .... : i ....

_---" , ../_ / 6' _ , VERY TRULY YOURS

_j. (.) /--/// - B ON CHEMICA CO, INC

SAI::.ES COORDINATOR
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JIG BORING SPECIALTIES OF L.I.N.Y.

TELEPHONE 516-586-7_00 FAX 516-586-7660

'41

60-5 SouCh 2nd Street _

Deer Park 11729 ,:

r

, _ _ m ii i ..... _, .... x ii

CERTIFICATE O_ COMPLIANCE

DATE

TO:

PURCHASE ORDER NO. Q19_S -

q

JOB NO. C)

QUANTITY _ _-_ ,,

INVOICE NUMBER

, n _ J,.....

.... I_ .t _
OTHER

It is hereby certified that the above parts called for are in

conformance with the requirements, apecificationa, and drawings
listed on the Purchase Order to the best of our knowledge. Test
reports are on file subject to examination and indicate conformancg

with applicate apecificationa. Specific material and/or parts
furnished by your company and only such company furnished material

was incorporated and/or used in completion of the purchase Order.

Very truly yours,

QUALITY CONTROL INSPECTION
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[

SHIP VIA 1 F.O.B.

F ORDER DATE I SHIP DATE 1 CUSTOMER NO.

i !

OUR ORDER NO. { CUSTOMER P O NO.

/

SALESMAN NO. / TERMS

J. J

-BIN-
QUANTITY BACK UNIT PRICE

ITEM NO. ORDERED SHIPPED ORDERED VENDOR - PRODUCT DESCRIPTION
AMOUNT

CERTIFICATE OF CONFORMANCE

IT.
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SECTION V

TRANSFER RECORDS

t_EROFLEX _.'j



CEI TRANSFER RECORDS

=.

_J

The following list summarizes CEI movement until time of transfer

to the government.

S/N 0002

5/29/95

5/31/95

6/2/95

6/7/95

6/9/95

6/16/95

Left Aeroflex to East-West Laboratories for Random

Vibration

Returned to Aeroflex

Left Aeroflex for Sine Vibration

Returned to Aeroflex

Left Aeroflex for Shock

Returned to Aeroflex

S/N 0003

4/26/95

5/1/95

6/19/95

6/21/95

6/22/95

6/23/95

6/26/95

6/27/95

Left Aeroflex for Random Vibration

Returned to Aeroflex (NCR 00168)

Left Aeroflex for Sine Vibration

Returned to Aeroflex

Left Aeroflex for Random Vibration (repeated)

Returned to Aeroflex

Left Aeroflex for Shock

Returned to Aeroflex
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APPLICATION

NEXT ASSY USED ON

I /87

REVISIONS

DESCRIPTIONLTR DATE

!

w

ALL PAGES ARE OF

ORIGINAL ISSUE
EXCEPT AS NOTED

UNLESS OTNEIIVMSE SPEClFIEO
ALJL.DIM(NSIO_S A/rE IN ImCNES

TOLII_NCES :

FRAC. DEC. ANG.

ORIG. DATE
OF DWG. tAIOIATOIIES _wv_w



1.0 SCOPE

The purpose of this procedure is to describe the methods '

required to rr,echanically and electrically align the stator,

rotor,and encoder of P/N 16187 to step position 1 , as

required by MSFC drawing SXI-201 and Aeroflex drawing 200-89.

2.0 STATOR- ROTOR ALIGNMENT AND STEP ANGLE VERIFICATIO N

2.1 Assemble the stator, F'/N 500-29-9 and rotor P/N

400-29-6 in the rr,:,torhousing, P/N 301-60. Attach
fixture 527-191-I to the rotor shaft and fixture

527-191-2 to the housing.

2.2 Rotate the stator until the rotor is in a mechanically

stable position and the indicator on the fixture reads

the 60 +/- 0.5 degree requiren,ent in accordance with

200-8°3. This shall be position I. In addition, apply 22 VDC

to a motor phase and verify the shaft moves to the 7.5

degrees +/- .75 degree cw position on the indicator dial.

Tag the wires causing this rotation # 1 (+22 VDO) and #3

(-22 VDC). Next, excite the remaining motor lead pair with

22 VDC in order to step to the next 7.5 degree position. Tag

these wires # 2 (+22 VDC) and # 4 (-22 VDC). Finally, check

that the cogging torque is greater than 0.25 in-oz .

Once the mechanical and electrical step positions have been

verified, scribe a line on the stator and housing in order
to repeat position 1. Remove the rotor from the housing.

Bond the stator into the housing using Stycast 2850 FT,

catalyst 9 per 5-068-0, after realigning the scribe marks on

the stator and housing.

3.0 ENCODER POSITION 1 VERIFICATION

3.1 After the stator bonding is completed,insert the rotor and
reassemble the fixtures 527-191-1 and 521-191-2 as in

paragraph 2.1. Re-check the stable position and step angle
as in paragraph 2.2 .Assemble the encoder disk in

accordance with 110E381, paying attention to the etched line

on the outer edge of the disc. This mark should line up
with the outermost slot on the reticle when the motor is

aligned for position I. Make sure the disc to reticle gap
is 0.010" to 0.015". Lightly tighten the set screw on the

encoder hub. Apply +5.0 VDC to wire #12 and the return to
wire #13 . Verify that the encoder output when the stator

and rotor are aligned as per paragraph 2.2 is the

fol lowing:

OUTPUT BIT I : 0

OUTPUT BIT 2 : 0
OUTPUT BIT 3 : 0

OUTPUT BIT 4 : I

I I S_ZEI F_NO. I |

I ! . l,,v. I,,,,, !



4.2 If the en,zc,der output does not agree with this sequence, ,
loosen the set screws and rotate the disk until there is

agreement. Rotate the motor shaft cw and ccw between the

+/- 2 degree marks on the indicator dial. The sequence

shown in 4.1 shall remain. If not, readjust the encoder disc

until this ,:,,:curs. Verify that encoder c,utput 0010 occurs at

the fourth sequential step (30 me,zhanical degrees) cw from

position I. In addition, verify that 1100 occurs 30

n,echanical degrees cow from position 1 by stepping the motor

ccw. Once these position are verified, fill in the encoder

end of the shaft P/N 402-29-9 with Stycast 2850 FT,catalyst 9

per 5-068-0. Lock the set screw threads with Stycast 2850 FT,

catalyst 9, per 5-068-0.

Z
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Document No

16187

PL16187

200-88

200-89
PL200-89

301-60

PL301-60

301-61
303-216

PL303-216

303-217

400-29-6

PL400-29-6

402-29-9

403-1-7

404-13-61

411-291-2&3
500-29-9

PL500-29-9

502-29-9

PL502-29-9
512-11-14

520-248

521-425

522-472
531-56

532-2

607-448

607-449

607-450

110E381

June 12,1995

DRAWING LIST

MotorlEncoder Documentation

PIN 16187

Re v Description

B
B

C
E

E

E

E

A
B

B

A

C

C

B
B

B

B

C

C

C

C
B

A

C
A

A

C

B

B
B

B

Motor/Encoder
Motor/Encoder

Drawing Tree

Motor/Encoder Assy
Motor/Encoder Assy

Housing

Housing
Cover

Temp Xducer Filter Cir Assy

Temp Xducer Filter Cir Assy
P.W. Board

Rotor Assy

Rotor Assy
Rotor Hub & Shaft

Bearing, Duplex

Liner, Bearing

Magnet

Stator Assy

Stator Assy
Stator Core

Stator Core
Lamination

Inspection Data

Coil Winding
Finish Data

Schematic Temp Xducer Filter Cir

Connection Diagram

Bearing Retainer
Bearing Retainer

Pin, Locking

Encoder, Optical



Documentation
5-068-0

5-071-0

5-125-0

5-128-0

5-129-0

5-130-0
5-134-0

5-222-0

5-258-0

5-283-0

5-284-0

5-294-0

5-296-0
5-297-0

5-298-0
5-305-0

5-316-0

960-229

960-251
960-295

110P371

110P374
ATP20049

612-3

612-20

612-38-2
612-54

June 12,1995

DRAWING UST

Motor/Encoder Documentation

P/N 16187

Re v
A

C

B

A

B

A
A

B

A

A

B

A

B

B

A

A

B
C

C

B

B

B
A

A

D
A

Description

Bonding Proc - 2650

Bonding Proc - 280

Bonding Proc - 2651
Cleaning Procedure

Cleaning Procedure

Cleaning Procedure
Cleaning Procedure
Fluidize Bed Coat Proc

Magnet Inspect Proc

Bonding Proc- 1564

Cleaning Procedure

Bond/Staking Procedure
Vacuum Bake Procedure

Encoder Align. Procedure
Vacuum Bake Procedure

Cleanliness Control

Cleaning Procedure

Bonding Procedure - M620

Bonding Procedure - E645

Assembly Flow Chart
Contamination Control

Packaging Procedure
Acceptance Test
Bondmaster E645

Bondmaster M620

Stycast Resin
Scotchcast 5230



L

Document No.

19868-21664

19868-2_665

19868-21667

19868-21666

19868-21668

19868-21670

19868-21672

19868-21680
19868-21759

19868-21760

19868-21761

19868-21764

19868-21765
19868-21766

19868-21770

19868-21788

19868-21763

19868-21774

19868-21775
19868-21781

19868-21787

19868-21796

19868-21819

19868-21785
19868-21786

Aug 9,1995

DRAWING LIST

Motor/Encoder Documentation
PIN 16187

Sequential PIN's - Part of 110E381

Rev Description

D

B

D
A
A

A

A
A

A

A

A

A

B

D

A

D

B

D

A

A
A

A

PW Bd Assy -Encoder
PW Board

Schematic

Reticle, Carrier
Isometric

Plate

Readout Holder
Disc. Hub

Shield

Shield

Shield

Readout Holder Assy

Encoder Mtg Plate Assy

Disc & Hub Assy

Encoder Assy
Disc

Reticle & Carrier Assy

PW80 Assy Led
PW Board

Outline - Encoder
Reticle

Shield

Shield

Encoder Bd Test Procedure

LED Bd Test Procedure
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Document No

16187

PL16187

200-88
200-69

PL200-89

301-60

PL301-60

301-61
303-216

PL303-216

303-217

400-29-6

PL400-29-6
402-29-9

403-1-7

404-13-61
411-291-2&3

500-29-9

PL50'0-29-9

502-29-9
PL502-29-9

512-11-14

520-248

521 425
522-472

531-56

532-2

607448

607-449

607450
110E381

June 12,1995

AS- BUILT CONFIGURATION LIST

Motor/Encoder DocumentaUon

PIN 16187

Re_ Description

B

B

C

E

E
E

E

A

B

B
A

C

C
B

B

B

B

C

C

C
C

B
A

C

A
A

C

B

B

B
B

Motor/Encoder

MotorlEncoder

Drawing Tree
MotorlEncoder Assy

Motor/Encoder Assy

Housing

Housing
Cover

Temp Xducer Filter Cir Assy

Temp Xducer FiRer Cir Assy
P.W. Board

Rotor Assy

Rotor Assy
Rotor Hub & Shaft

Bearing, Duplex

Liner, Beadng
Magnet

Stator Assy

Stator Assy
Stator Core

Stator Core
Lamination

Inspection Data
Coil Winding
Finish Data

Schematic Temp Xducer Filter Cir

Connection Diagram

Beadng Retainer
Beadng Retainer

Pin, Locking

Encoder, Optical
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Documentation

5-068-0

5-071-0

5-125-0

5-128-0
5-129-0

5-130-0

5-134-0

5-222-0
5-258-0

5-283-0

5-284-0

5-294-0

5-296-0

5-297-0

5-298-0

5-305-0
5-316-0

960-229

960-251

960-295

110P371

110P374
ATP20049

612-3

612-20

612-38-2

612-54

June 1211995

AS- BUILT CONFIGURATION LIST

MotorlEncoder Documentation

P/N 16187

Re_._£v
A

C

B

A

B

A

A
B

A

A

B

A

B

B

A
A

B
C

C

B

B
B

A

A

D
A

Description

Bonding Proc - 2650

Bonding Proc - 280
Bonding Proc - 2651

Cleaning Procedure

Cleaning Procedure

Cleaning Procedure

Cleaning Procedure
Fluidize Bed Coat Proc

Magnet Inspect Proc
Bonding Proc- 1564

Cleaning Procedure

Bond/Staking Procedure
Vacuum Bake Procedure

Encoder Align. Procedure
Vacuum Bake Procedure
Cleanliness Control

Cleaning Procedure

Bonding Procedure - M620

Bonding Procedure - E645

Assembly Flow Chart
Contamination Control

Packaging Procedure
Acceptance Test
Bondmaster E645
Bondmaster M620

Stycast Resin
Scotchcast 5230



i

Document No.

19868-21664

19868-2_665

19868-21667

19868-21666

19868-21668

19868-21670

19868-21672

19868-21680
19868-21759

19868-21760

19868-21761

19868-21764

19868-21765
19868-21766

19868-21770

19868-21788

19868-21763
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AS- BUILT CONFIGURATION LIST

Motor/Encoder Documentation

PIN 16187

Sequential PIN's - Part of 110E381
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SECTION IX

LOOSE HARDWARE LIST

_EROFLEX



No loose hardware is associated with these units.

L



w

SECTION X

NONCOMPLIANCE DOCUMENT LIST

_EROFLEX J
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AEROFLEX LABORATORIES INCORPORATED
SOUTH SERVICE ROAD, PLAINVIEW L._, NEW YORK

.o_t,1.__i o

CORRECTIVE ACTION REQUEST AND REPORT

TO E"ht(b "b,, ;sJo

ATTN. _ _--'_-_/_/_l"-"_CJG.._,.,4,IV L II_,,at.kjP,.G._.(..._-"'/_

DISCREPANCY OR CONDITION:

OUR PURCHASE ORDER NO

PARTNO 1 (,,.,I _7

DESCRIPTION __

DATE RECEIVED

QUANTITY REJECTED

PART RETURNED__

SERIAL NUMBER

h%c_T_j_/L_'_;(..c, :b (.--"/Z.
R,R NO.

YES. NO

FROM

-n'?-.

DATE

ACTION REQUIRED BY S'GNEDd . DATE
REPLY

The root cause of the vibration fixture failure was the
CAUSE OF DISCREPANCY OR CONDITION:

improper installation of the retaininq ring which secures the dummy load to the

Motor / Enclder shaft plus the lack of shims under the retainin 9 rin 9 to remove the

end play.

E
CORRECTIVE ACTION: (NOTE EFFECTIVE DATES AND REFERENCE DOCUMENTS)

a) Shim clearances between retaining ring and dummy load to eliminate end play

b) Install retaining ring per manufacturer's specification by adjusting and setting_

stops on installation tool.

DO NOT WRITE BELOW THIS LINE

EVALUATION OF CORRECTIVE ACTION

ICORRECTIVEACTION I FOLLOW UPSATISFACTORY YES NO YES NO DATE

NEW C.A.R.R. NO.

REMARKS

SIGNED DATE

z

ARX-072



Attcchme,ln__.DQ,! 68

L .

After subjecting the Motor / Er',coderAssem31ypc't '_umber16i87, se,;o! number 000,..3to the

random vibration port'.on of the ATP,the vibrat or. fixture cove, was removed to expose the shaft end

of tqe ,Valor ,/Encoder in prepcrotic_ to remove the V.otor ,/Encoder frcrr., the fixture [o fur' o

funct:oqo', test of the unit, At this point, it ^'a'-.observedthat the ,etoining ring which _',oldsthe

dummy ioad to the shaft, had become loose cqd porto:tied ihe dummy load to trcvel o,'_the shaft

Cj,in£ vibration, The fixture cove, preventec!the dummy load from coming completely off the s_,aft.

This up ¢,_ddown movement of the dummy locd coused.o $cropiqg Of the shaft whic_' left small

whisker like magnetic po,ticles lo become attached to the magnetic fie!d in the shaft and the two

beorir.g retainer units, The above er'omoiy _Joscaused by the m;s-app!ication of the AT? ,_;xture

hardware

i 1

A'! reworl,.{or !he disassembly cnd the reosser'r,bly of tr,e Motor ,/Encoder, 16187, will oe

accomp'&hed ;,_ accordance with AssemblyFIo_,Chart 980-295. As indicated ,),_the flow chart, oli

'.he re,workwi',',be accomplished ;_ o C_oss100 enviror,mer_t.

Ois-asse'nble the Motor/Encoder to permit the replacement of the Rotor Assembly 400-29-6 c,_c the

OuplexBearkgs (403-1 7) SSRI-8516L_.DB10RA7P68LV528UB.Re-assemb_the Motor,/Encoder in

_ccordan,;'ewith assembly flow chart 960-295 starting with housing and bear;n::jcssembly 200-89.

[].
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SECTION Xl

WEIGHT & BALANCE LOG

_EROF.LEX



Unit weights:

S/N 0002 : 12.05 oz. (15.0 oz max)

S/N 0003 : ]2.90 oz.

i
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SECTION Xll

DEVIATION LIST

t_EROFLEX



Deviation list is not appl_cable.
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SECTION Xlll

SHIPPING DOCUMENT

J_EROFLEX



-- NAS8-39409

m_P00OIZ 7/20/95

_EROFLEX LABORATORIES

-_5 SOUTH SERVICE ROAD

PLAIN'VIEW, NY 11803

_m, lO P_ Mmhr el_D N

";A_M_AS BLOCK # 9

eL INIl_O 1'O CD_'_

RANSPORTATION OFFICER

T_

88379

s

L_9_,_n ,.MI [a 1 i I_aj'j_/Smm
I

L D.lCOUmIr /

NET 30 DAYS

,e_m _ , _ G_24-L

PROCUREMENT OFFICE, GEORGE C. MARSHALL SPACE

FLIGHT CTR. NATIONAL AERONAUTICS AND SPACE AD!

MARSHALL SPACE FLIGHT CTR. AL 35812

u._wN_ _ m _uw__ a,_J BF52
FINANCIAL MGMT OFFICE

, GEO. MARSHALL SPACE FLT CTR

MARSHALL FLT CTR, AL 35812

ACCOUNTABILITY PROPERTY OFFICER

INI._

_ASA, BUILDING 4471 GEO C. MARSN.%LL SPACE

"'ARSHALL SPACE FLT CTR. AL 35812

F _,T

"" rrEM

lWO.

;
!
I

o-6oi:
i
!
I
!
!

|

!
!
!
I

!
!
!
|
!
!

!
&

a!

BLDG 4471, notify

EB 24/ bill JACOBS

STOCK_rr NO. DESCRIPTION

,.,-- w..,

PART# 16187

_'_ST P/N REF DCN I-2-EB-15996

STEPPER/MOTOR ENCODER

FLIGHT QUALIFIED UNIT

11.

_o
.m.

2

HL Hi.

UNIT UNIT I_CIE

@ 239,633.000

M

_UNT

479,266.000

aa ala#w_'$ use

Qvmm_m m incolumn i 7 m rec.e_ed

JO# 13640

INV# 23591

liGNAIrUM Of a_UIN GOvf MP

m

Form 250. DEC 91 _,_ _,t_m am _. -,,, _...............•....


