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APPENDIX A

SM-D-5005843

0.25 WATT LINEAR RESONANT

COOLER ASSEMBLY DRAWING

AND PARTS LIST



U.S., USNl CLICTRIORICS "ISCUO 140 O(U(ELOPUT wOMS NOCM $0. 50 .TR2A

PARTS LIST NIGHT VISION AND ELECTRO-OPTICS LABAoR 5,4490 PL SM5005843
FORT SELVOIN VIRGINIA 22060 3 SEPT 86

L.IST TITLE I CONTRACT M0. AU AT,0 6V UT

0.25 V4ArT LINEAR RESONTANT DAAK2-4 UTO8T1 4 24407-0178 SHT 1 O 2
COOLER ASSE1ISLY "IV044

TSM OR OQT OlA*IRO 00 PART on 10C$1illCATIOR NOMENCLATURE ON OESCRIPTION PL OT11 0 RE-A...
FIN P :R AEG R I lCM $0 11P(C,1,CUTOR NO. RUMIER

1 1 54490 SM-C-5U05860 SM-C-5005860 HOUSING T16 WELD ASSEMBLY x

2 1 54490 SM-0-5005847 SM-I-5005847 COIL 9 VIBRATION ABSORBER x
ASSEMBLY

3 1 54490 SM-0-5005849 SM-D-5005849 ELECTRONICS ASSEMBLY x

4 1 5449U SN-C-5005859 SM-C-5005859 CAP ASSEMBLY x

5 1 54490 SM-C-5C05870 SM-C-5CX)5870 SET SCREW

6 1 54490 SM-C-5005873 SM-C-5005B73-1 SHIM

7 1 54490 SM-C-5005873 SM-C-5005873-2 SHIM

8 1 54490 SM-C-5005S73 SM-C-5005873-3 SHIM

9 1 54490 SM-C-5005873 SM-C-5005873-4 SHIM

10 1 54490 SM-C-5005979 SM-C-5005979-1 SPACER 15

11 1 54490 SM-C -5005979 SM-C -5005979-2 SPACER 15

12 1 54490 SM-C-5005979 SM-C-5005979-3 SPACER 15

13 1 54490 SM-C-5005938 SM-C-5005938 END CAP ASSEMBLY x

14 1 54490 SM-C -5005939 SM-C-5005939 CYLINDER ASSEMBLY x

15 1 54490 SM-C-5005937 SH-C-5005937 DISPLACER ASSEMBLY x

16 1 54490 SM-C-5005953 SM-C-5005953 WASHER

17 1 54490 SM-C-5005956 SM-C-5005956 CLAMP 11

18 1 54490 SM-D-5005958 SM-0-5005958 PROTECTOR SLEEVE 11

19 1 54490J SR-C-5005955 SM-C-5005955 RING, GUIDE

20 1 541490 SM-t-5005967 SM-C-5005967 CAP, DUST 11

21 1 544190 SM-C-5005951 SM-C-5005951 SLEEVE

22 1 54490 SM-C-S005959 SM-C-5005959 'n RING

23 5 54490 SM-C-5005954 SM-C-50059511-1 SPACER 9, (.001/.u03)

24 5 54490 SM-C-5005954 SM-C-5005954-2 SPACER 9, (.0041.0061

25 5 54490 SM-C-5005954 SM-C-50U5954-3 SPACER 9. (.009/.011)

26 5 54490 SM-C-5005954 SM-C-5005954-4 SPACER 9, (.014/.016)j2~7 AR 511490 SM-A-S005%O0 SM-A-5005960 WIRE, INDIUM - (0.04)
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U.S. ANY ELECTRONICS RESEARCH ANO OVILOPWE"T COMMAND FSCM NO. REV Ll- 1 0 T

PARTS LIST NIGHT VISION ANO ELECTRO-OPTICS LABORATORY 54490 PL SM500584,3 B
FORT I.LVOIR VIRGINIA 200 13 SEPT 86

LIST TITLE ICONTRACT .0. _& t TII*I REV AUr.

0.25 WATT LINU RB ONA? DAAK20-841- - 4407-0 178 SHT 2 O 2
COO LER ASS N LY C- 0,"

rDlCA OTT ORAWING OR PART o IOENTIIlCATO1 NO _.CLATU*E OR o(sc*iprIo. O RIS

FIND N m EQ FOI NO SPTIFICATION N0. NUI OR

28 15' 54490 SM-C-5005982 SM-C-5005982 CABLE 7

29 1 54490 SM-C-5005894 SN-C-500589', TRANSFER TUBE 2

30 1 54490 SN-C-5005895 Si-C-5005895 NAMEPLATE 13

31 AR 54490 SM-A-5005896 Si-A-5005896 BRAZE FILLER METAL 2

32 EF 54490 SM-A-5005911 SM-A-5005911 BRAZING SPECIFICATION (NIORO)

33 EF 54490 SM-A-5005912 SM-A-.out912 GENERAL CLEANING SPECIFICATION I
FOR CRYOCOOLERS

34 AR 81348 QU-S-571 0Q-S-571 SOLDER, TIN ALLOY; TIN-LEAD 4, SubO/Pm 40
TYPE RNA ALLOY AND LEAD ALLOY ROSIN CORE

SOLDER
. 031 DIA.

35 AR 490 M-A-5(5 65 SM-A-5005865 EPOXY,STRUCTURAL 8

36 EF 81349 MIL-W-8611 MIL-W-8611 WELDING, METAL ARC AND GAS, 6
STEELS AND CORROSION AND HEAT

RESISTANT ALLOYS PROCESS FOR

57 EF %906 RIL-STD-454 RIL-STO-454 STANDARD GEN. REQUIREMENTS
REONT. 5 FOR ELECTRONIC EQUIPMENT

38 EF 96906 MIL-STD-130 MIL-STD-130 IDENTIFICATION MARKING FOR 17

U.S. MILITARY PROPERTY

39 4 96906 MS16995-11 MS16995-11 SCREW SOCKET HEAD 11,
4-40 X 1/2 LG

40 4 80205 AS-1352C04-1O NAS-1352CO4-10 SCREW SOCKET HEAD 10,
4-40 X 5/8 LG

41 AR 54490 SM-A-5005999 SM-A-5005999 ADHESIVE, EPOXY-STRUCTURAL

42 1 449 SM-C-5006016 SM-C-5006CI6 SLEEVING , INSULATICN

43 2 44 SM-C-5005881 SM-C-5005881-3 INSULATOR

44 1 SM--5005899 SM-C-5005899 LEAD SHOT NO. 5

45 9 M-C-5005874 SM-C-5005874-1 SPACER 18
46 R 1349MIL-S-46163 MIL S 46163, ADHESIVE,SEALANT 19

TYPE 3l,
GRADE M
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APPENDIX B

TEST DATA



APPENDIX B

Tab No.

1 Acceptance/Performance Test

2 Acoustic Noise Test Data and Plots

3 Baseline and Post Temperature Shock

4 Low Temperature and Post Low Temperatures

5 High Temperature and Post High Temperatures

6 Post Mechanical Shock

7 Post Vibration

8 EMI

9 Reliability (SN 011)

10 Reliability (SN 015)

11 Reliability (SN 016)
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Contract No. DAAK20-84-C-0440 PERFORMANCE TEST

Project No. 24407 DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. 1O
L)RAWING NO. SM-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX

3.10 Calibration Check PLy - Comply
4.1.1 Inspection to SM-D-50058&2 c. Y - Comply
4.L.2 Weight 9.1 Lbs - 2.5
4.1.3.1 Pressurization -3 10 PSIG Info Only
4.1.3.2 Leakage Rate ..2p*oF STP CC/SEC - 2.TxLcO-

4.2.2 Test at 230C Horiz; Turn-on Current / Amps Info
4.2.2 Cooldown Time to 100K ACV inutes - 7.5
4.2.2 Cooldown Time to 80*K S..3 Minutes - 10
4.2.2 Minimum Temp 3?. bC *K Info 80
4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load . K 80
4.2.2.2 Temp. after 1/2 Hour Operation ,  K - 80
4.2.2.3 Cold Finger warm end temp 41.0 7C Info Only
4.2.2.4 Input Volt 17 VDC Currentj.!f ADC

Power -q./4 Watts - 30
4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load 416,19 OK 80
4.2.2.5 Cold Finger Warm End Temp 4/. 6C Info Only
4.2.2.5 Input Volts 32 VDC Current .fl_ ADC

Power ZW watts - 30
4.2.3 Test at -40'C Horiz; Turn-on Current I Amps Info
4.2.3.1 Cooldown Time to 100K sol Minutes - 7.5
4.2.3.1 Cooldown Time to 80.K Minutes - 10
4.2.3.2 Stabl. Temp with 0.2 Watt Heat Load ex________ - 80
4.2.3.2 Temp after L/2 Hour .- 80
4.2.3.3 Cold Finger Warm End Temp - C Info Only
4.2.3.4 Input Volts 17 VDC Current_.cj&. ADC

Stablized Power 22-78 Watts - 30
4.2.3.5 Temp with 0.2 Watt Head Load #S, J - 80
4.2.3.5 Cold Finger Warm End Tomp -.2 C Info Only
4.2.3.5 Input Volts 32 VDC Current _ ADC

Power - f . Watts - 30
4.2.4 Test at 71%C Harts; Turn-on Current !Amps Info
4.2.4.1 Cooldown Tim to 100' . inutes - 7.5
4.2.4.1 Cooldown Time to 80'K i. 6 Minutes - 10
4.2.4.1 Stabl. Tem with 0.2 Watt Heat Load ./ "K - 80
4.2.4.1 Temp after 1/2 hour t. "K - 80
4.2.4.2 Cold Finger Warm End Temp- "AZ_ ,C Info Only
4.2.4.3 Input Volts 17 VDC Current .& ADC

Power . Watts - 35
4.2.4.4 Stabl. Temp with 0.2 Watt Head Load j., K - 80
4.2.4.4 Cold Finger Warm End Temp . "C - Info Only
4.2.4.4 Input Volts 32 VDC Current ADC • P6

Power .3O.7. Watts - 35

B-2
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Page 2 of 2

Contract: DAAK20-84-C-0440 PERFORMANCE TEST

Project: 24407 DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO.
DRAWING NO. SM-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS HIM MAX

4.2.5 Test at 23°C Vertical; Turn-on Current / Amps Info
4.2.5.1 Cooldown Time to 100-K 4.7 Minutes - 7.5
4.2.5.1 Cooldown Time to 80K 6.4 Minutes 10
4.2.5.1 Minimum Temp 38.1. K 80
4.2.5.2 Stabl. Temp with 0.35 Watt Heat Load 64.,1 'K- 80
4.2.5.3 Temp After 1/2 Hour With Heat Load tog I K Info 80
4.2.5.4 Cold Finger Warm End Temp Ii " _ Info Only
4.2.5.5 Input Volts L7 VDC Current /..17 ADC

Power 23.2.? Watts - 30
4.2.5.6 Stabl. Temp. with 0.35 Watt Heat Load rK. K_ 80
4.2.5.6 Cold Finger Warm End Temp - C__ _ Info Only
4.2.5.6 Input Volt 32 VDC Current .(jADC

Power -. 20 Watts - 30
4.2.6 Leakage Rate P&,xigT STP CC/SEC - 27XI0 -/

PERFORMED BY ' P±/A&Z7Jft0eA1 DATE 1 1" _ _I_-___

WITNESSED BY Q.A. MAGNAVOX

WITNESSED BY Q.A. CUSTOME*
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PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA

1/4 VATI LINEAR RESONANT CRYOGEIC COOLER

MM & T PROGRAM

DRAWING No.: S-D-5005842 SERIAL NO.: ( 1 99

CONTRACT DAAL 20-84-C-0440 PROJECT : 24407

Test Maximum Measure Maximum Force Measured Force
Plan Force Along Force Along In Any*Con- In Any co-
Pars Frequency Compressor Compressor pressoc Radial pjessoc Radial

Axis, ±t lbs Axis, lbs. Axis, + lbs 0 Axis, lbs. 90

4.3.9 Fundamental (54 Ha) 1.0 1.5 .73 /.

lt Harmonic (108 Hs) 2.5 W7. V7 0.22 R-7

2nd Harmonic (162 Ha) 1.4 , 776 0.13 * o _. _ o_

3rd Harmonic (216 Hz) 0.30 0.13 D og__

Next 37 Harmonics 0.10 0.10 ./ ./

P ER FORM ED BY: DATE:_______________

WITNESSED a4<~ ̂ wPQC-~aACUST0Nfl Q.A. 39 OCT 111C

MAGNAVOX Q*A9
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- Sheet'1.of 2

PERFORMANCE.TEST

DATA SHEET

COOLER. 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO.
DRAWING NO. SM-D-5005863/SM-D-5005842

TEST LIMITS
PLAN PA A PARAMETER MEASURED UNITS MIN MAX

3.10 Calibration Check - Comply
4.1.1 Inspection to SM-D-5005863/5005842 - Comply
4.1.2 Weight ,..-- Lbs - 2.5
4.1.3.1 Pressurization W PSIG Info Only
4.1.3.2 Leakage Rate /0- STP CC/SEC - 2.7x_10'
4.2.2 Test at 23*C Horizi Turn-on Current I j-O5 Amps Info
4.2.2 Cooldown Time to 100-K -1 Minutes - 7.5
4.2.2 Cooldown Time to 80"K Minutes - 10
4.2.2 Minimum Temp O. - ____ °K Info 80
4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load O.| °K 80
4.2.2.2 Temp. after 1/2 Hour Operation fal j K - 80
4.2.2.3 Cold Finger warm end temp a °c Info Only
4.2.2.4 Input Volt '17 VDC Current ADC

F.8- OK Power j- Watts 30
4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load OK 80
4.2.2.5 Cold Finger Warm End Temp A _ C Info Only
4.2.2.5 Input Volts 32 VDC Current =_.ADC I

Power -3.l Watts - 30
4.2.3 Test at -40°C Horiz; Turn-on Current iI.'X Amps Info
4.2.3.1 Cooldown Time to 100'K . Minutes - 7.5
4.2.3.1 Cooldown Time to 80*K J.l Minutes - 10
4.2.3.2 Stabl. Temp with 0.2 Watt Heat Load K. - 804.2.3.2 Temp after 1/2 Hour 5 ' K - 80

4.2.3.3 Cold Finger Warm End Temp -a . C Info Only
4.2.3.4 Input Volts 17 VOC Currentj ADC I

Stablized Power '.L2... 'I S-1 Watts - 30
4.2.3.5 Temp with 0.2 Watt Head Load 41d Ti - 80
4.2.3.5 Cold Finger Warm End Temp -3 6 IC Info Only
4.2.3.5 In t Volta 32 VDC Current ._j ADC

Ma. __1. Power D 0o. 16 Watts - 30
4.2.4 Test at 71'C Hornz, Turn-on Current ,Amps Info
4.2.4.1 Cooldown Time to IOOK Minutes - 7.5
4.2.4.1 Cooldown Time to 80*K Minutes - o
4.2.4.1 Stabl. Temp. with 0.2 Watt Heat Load (.- OK - so
4.2.4.1 Temp after 1/2 hour ( K 80
4.2.4.2 Cold Finger Warm End Temp 9 '3C Info Only
4.2.4.3 Input Volts L7 VDC Current _Lb ADC

Power ' Watts - 35
4.2.4.4 Stabl. Temp with 0.2 Watt Head Load K - 80
4.2.4.4 Cold Finger Warm End Temp 2 ICInfo Only
4.2.4.4 Input Volts 32 VDC Current ADC ,5

0.r Power 14.1 Watts 35

gB-8______ r9:,, - mntsu____ ______ _ _ _ __



Page 2 of 2

PERFORMANCE TEST

DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO._
DRAWING NO. SM-D-5005863/SM-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX

4.2.5 Test at 23*C Vertical; Turn-on Current J.oj Amps Info
4.2.5.1 Cooldown Time to 100°K S.0 Minutes - 7.5
4.2.5.1 Cooldown Time to 807K Q 1 Minutes - 10
4.2.5.1 Minimum Temp ... % K - 80
4.2.5.2 Stabl. Temv with 0.35 Watt Heat Load C o _ _ - 80
4.2.5.3 Temp After 1/2 Hour With Heat Load ____ "_ Info 80

4.2.5.4 Cold Finger Warm End Temp Is kC Info Only
4.2.5.5 Input Volts 17 VDC Current I.5C ADC

Power - "__Watts - 30
4.2.5.6 Stabl. Temp. with 0.35 Watt Heat Load '1 *K 80
4.2.5.6 Cold Finger Warm End Temp JJ* C Info Only
4.2.5.6 Input Volt 32 VDC Current ADC I Watts 30

_._- 0: A-. Power Watts 30
4.2.6 Leakage Race , STP CC/SEC - 2.7X10'-

* PERFORMED BY DATE TUI T f-1. '

WITNESSED BY Q.A. MAGNAVOX I~~ M ___S10__

WITNESSED BY Q.A. CUSTOMER

B-5
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ILECTRO.OPTICA. SYSTEMS@

PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA

1/4 WATT LINEAR RESONANT CRYOGENIC COOLER

MM & T PROGRAM

DRAWING NO.: -?- -'5- 1-3 SERIAL NO.: C)//

Test Maximum measure maximum Force Measured Force
Plan Force Along Force Along In Any Com- In Any com-

Para Frequency Compressor Compressor pressor Radial prehbor Radial
Axis, +lbs Axis, lba. Axis, + lb. 0 aAxi, lbs. 90o

4.3.9 Fundamental (54 1Hz) 1.0 o-53 1.5 0.,7 1 ,0IY'

lst Harmonic (108 Hz) 2.5 /. 5"' 0.Z2 0.0 0.0

2nd Harmonic (162 Hz) 1.4 6-.5 it 0.13 0.0-7 o-0

3rd Harmonic (216 Hz) 0.30 0.--1 0.13 .' v 3

SUM Sm d

Nex t 3 7 Ha rmonics 0 .10 S G ar 0 .10 a ____-..

PERFORMED BY--/ DATE:

WITNESSED BY:- CUSTOMER Q.A.

_AGNAVOX Q.A.

B-11i s l



PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA

!c WATT LINEAR RESONANT CRYOGENIC COOLER
HM&T PROGRAM

Test Plan Paragraphs 4.3.9

Cooler S/Nt all Total Suspended Weight Dates..i......

SIN Freq. Force Along Force Along
Compressor Axis Radial Axis

Axis*l Axie*2

' s lbs /A a 31A lhs

O.-LO
1 54 .- &* 0.-" 21 O 7 I./p? ,• e0.20.0

2 108 .39Ia _ ____

4t__ _ _ _ _ .1 o o.,Of, ' ..

3_162 .__ _ _ a . 4. C1 a 0 .oo Y 0.0 3

6 324 0,5- 0.02. *./r .06 .0.3 0.01

7- 378 .00 .02 ... G 0,02 Pa 0 .0 "

8 432 .2q p.02- .0/ 0.05 .*oos- 0-

9 486 .oo. ,0 1 .Casr o.DOZ .o/0 0,2I

io 540 _ _._ .0-1 0.01' .. 7 0.o3\

11 594 0*.( 00 .O o'O-03 z 0 0-01

12 648 .- _ - __ - o 0.01 .oe7 0.03

13 702 .oo2 0oo , &.0 ,oo 0,03

14 756 .01 0-00 . 00 0.01 .0. 0.0

15 80 . t 0- 003 0-01 *Go 0.03

Con't Page Z

• Axis I a along transfer tube

Axis 2 a perpendicular to axis l

Perfrmedby:Dates

Witnessed By: B-12 Customer QA

sti- intn nA



'ERFORMANCE TEST

VLURATILON OUTP'UT TEST UATA
! WATT LINEAR RESONANT CRYOGENIC COOLER

HM&T VROCRAH

Test PLn Paragraphs 4.3.9

CooLer S/Nt ilTotal Suspended Wegh Datei -

SIN Freq. Force Along Force Along

Compressor Axis RadLal Axis
AxiswL Axis"2

g's lbs k±.'A a' " Ibs _ _

16 864 .--. 0-0% .063 0-01 007 0.03

17 918 .___-__ .00/ -0 4..40-o,3 0.01_

18 972 . 0.004 .oo q.01 .0c ..soy _C_

19 1026 .o 0-002_ .000 0z04 . ' s .I

20 1080 .001 0-004 .0 .o 0.o001 1- o.ooL,

2t 1134 ,_ __ 0.oose o.o004 .o o __%4

22 1188 .0,1 0-OO .oo. 0.010! .00/ 0.004
23 1242 .0,- 0O/o .,.s t-02 G- .ozO -, Q 0 _ _0_

24 1296 .O8 . a-0 . 0Y o'0/0 .0_1 0O.0OH

25 L350 .0005- 0.00,2 o .03 .wV7 0.o1 _o_00/1

26 1404 - _ D_0-, D. . - O,0 0 q .. 1.1

27 1458 .00( 0.0 -00. ... *.r- 0"002 If e.OjP

47Axis I - along transfer tube

Axis 2 - perpendicular to axis 1

Performed By, I Data_

Witnessed By: .. Customer QA

Magnavox QA

j B-13
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PERFORMANCE TEST

VIBRATION OUTI'UT TEST DATA
1s WATT LINEAR RESONANT CRYOGENIC COOLER

Hit&T PROGRAH

Test rLan Paragraphs 4.3.9

Cooler S/N.......cLL.....P.. Total Suspended Weight 2 Date.________

SIN Freq. Force Along Force Alonig
Compressor Axis Radial Axis

Axis*L Axis*Z
S s lbs a. 4A lbs

28 1512 .6 .-oo -co . G 0 0.0 e -z0_ OON
29 1566 eo /  0-. ( "003 ,14 -O.ZC

30 1620 5 00O- 2.. . 0 O-OD0.0-. 11-l'.0
31 1674 .0-, L - LI .def-0.00..,Ol' 0.oo
32 1728 .00/ .oo, 0q.006 1 ) 0.' 0"004

33 1782 (Door 0-0o2. .0o4 0.0/ 0 o4 0-004

34 1836 coor 0 .002. cog. 0-010 ., L.004
35 1890 ., O .. .. .0-/ 0.004 .00, 0,o0
36 1944 -401 0 -*O oes- 0.002 w- zo_, _ l

37 1998 .6 0eo 004 .0o0 e@ 002

38 2052 (Po ? 0-00.3 .,o0 0 002....OL - oo_

39 2106 . , .. , 0.oo04 die I.0 _ _

40 2160 . 2. ... peo s 03.o3 . 90/ 9 _o0

41 2214 do- 0 I 0 .o 0 o12 0"4:0.o0

Axis 2 - perpendicular to axis I

Performed By: . , C4. .il4--. Dates

Witnessed By: Customer QA

Magnavox QA

B-14
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Sheet 1 of 2

PERFORMANCE TEST

DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. 01
DRAWING NO. SM-D-5005863/SM-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX

3.10 Calibracion Check -%_,,,A - Comply
4.1.1 Inspection to SM-D-5005863/5005842 to- Comply
4.1.2 Weight z . Lbs - 2.5
4.1.3.1 Pressurization PSIG Info Only
4.1.3.2 Leakage Rate At - STP CC/SEC - 2.7xlO - /

4.2.2 Test at 230C Horiz; Turn-on Current . Amp Info_
4.2.2 Cooldown Time to IO0K -,. Minutes - 7.5
4.2.2 Cooldown Time to 800K M Minutes - 10
4.2.2 Minimum Temp -"'K -_KInfo 80
4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load O.__"K 80
4.2.2.2 Temp. after 1/2 Hour Operation o9-f _ _ - 80
4.2.2.3 Cold Finger warm end temp ac Info Only
4.2.2.4 Input Volt 17 VDC Current 2:' ADC

F,_9.-_ Power_ L "_____ Watts - 30
4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load - . _K 80
4.2.2.5 Cold Finger Warm End Temp a C Info Only
4.2.2.5 Input Volts 32 VDC Curren -6 ADC

Power -a= Watts - 30
4.2.3 Test at -40C Horiz; Turn-on Current Jj Amps Info
4.2.3.1 Cooldown Time to 100 0K k.j Minutes - 7.5
4.2.3.1 Cooldown Time to 800K , Minutes - 10
4.2.3.2 Stabl. Temp with 0.2 Watt Heat Load 0 K - 80
4.2.3.2 Temp after 1/2 Hour -O__"K - - 80
4.2.3.3 Cold Finger Warm End Temp 30' 7C Info Only
4.2-.3.4 Input Volts 17 VDC Currentj. j ADC

Stablized Power 3' Watts - 30
4.2.3.5 Temp with 0.2 Watt Head Load "-'3 OK _ - 80
4.2.3.5 Cold Finger Warm End Temp -31 C Info Only
4.2.3.5 Input Volts 32 VDC Current _ ADC

F . a . Power Watts - 30
4.2.4 Test at 71"C Horiz; Turn-on Current Amp Info
4.2.4.1 Cooldown Time to 100*K Minutes - 7.5
4.2.4.1 Cooldown Time to 806K 7,s Minutes - 10
4.2.4.1 Stabl. Temp. with 0.2 Watt Heat Load V- 8 K - 80
4.2.4.1 Temp after 1/2 hour _9_ _K _- 80
4.2.4.2 Cold Finger Warm End Temp 94 0C Info Only
4.2.4.3 Input Volts 17 VDC Current 1.43 ADC ,Z W

Power Watts 35
4.2.4.4 Stabl. Temp with 0.2 Watt Head Load 7P _r,___K - 80
4.2.4.4 Cold Finger Warm End Temp _ _C Info Only
4.2.4.4 Input Volts 32 VDC Current ADC .30 n

_ _ _ _- -k . P ow e r W a tts - 35

TEST VIE R FRMED la % .. %f~

: IA. lo AB-I@



Page 2 of 2

PERFORMANCE TEST

DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO.
DRAWING NO. SM-D-5005863/SM-D-5005842

TEST LIMTS
PLALN PARA PARAMETER MASURED UNITS MIN MAX
4.2.5 Test at 239C Vertical; Turn-on Current no. M Amps Info
4.2.5.1 Cooldown Time to 100K T-. Minutes - 7.5
4.2.5.1 Cooldown Time to 80K - Minutes- 10

4.2.5.1 Minimum Temp _ ___K 80
4.2.5.2 _ Stabl. Tema with 0.35 Watt Heat Load _-___K - 80
4.2.5.3 Temp After 1/2 Hour With Heat Load *J' K Info 80
4.2.5.4 Cold Finger Warm End Temp 6 C Info Only
4.2.5.5 Input Volts 17 VDC Current._J ADC

Power -\'_ Watts - 30
4.2.5.6 Stabl. Temp. with 0.35 Watt Heat Load __._ _K_ 80
4.2.5.6 Cold Finger Warm End Temp °.C Info Only
4.2.5.6 Input Volt 32 VDC Current._-. _ ADC

_-.- 0- . Power __
-

__Watts - 30
4.2.6 Leakage Rate 1)/C- STP CC/SEC - 2.7X10 -

PERFORMED BY CvnpDATE 22

WITNESSED BY Q.A. MAGNAVOX "r" l : I Oo p -M.

WITNESSED BY - / Q.A. CUSTOMER

B-19
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PEFORIANCE TEST

VIBRATION OUTPUT TEST DATA

1/4 WATT LINEAR RESONANT CRYOGENIC COOLER

tIM A T PROGRAM

DR.AWING NO-: TM- SERIAL NO.: r/3

Test Haximum Measure Maximum Force Measured Force

Plan Force Along Force Along In Any Com- In Any com-

Para Frequency Compressor Compressor pressor Radial psessor Radial
Axis, + lbs Axis, lbs. Axis, + lbs 0 Axis, lbs. 90c

4.3.9 Fundamental (54 Hz) 1.0 .,._ . . 1.5 7 ,/_

1st Harmonic (108 Hz) 2.5 , 0.22

2nd Harmonic (162 Hz) 1.4 "7 0.13 a3 a3

3rd Harmonic (216 Hz) 0.30 .,/ 0.13 .0/ .17

Next 37 Harmonics 0.10 6 010

PERFORMED BY: DATE:

WITNESSED DY:___________ CUSTOMER Q.A.

MAGNAVOY. Q.A.

B-20



PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA

WATT LINEAR RESONANT CRYOGENIC COOLER

MM&T PROGRAM

Test Plan Paragraphs 4.3.9

Cooler SIN: 013 Total Suspended Wegt '2 Dates 7-

SIN Freq. Force Along Force Along
Compressor Axis Radial Axis

Axis*L Axis*2

g's lbs 9's lbs g's lbs

1 54 ./J. .1/7C07 , .035 Q67

2 108 .s'O -. 0 . o1LO ,C.l oi-_
3 162 . a3(, O- 1 .0,7 Q.0-3 .007 10.03

4 216 o 0.2- ,o3 .-j.or 0-0 2

5 270 _100a _ ____ .OCR

6 324 .05.3 .001 .00? 7

7 378 .Of0. _7 . 01A

8 432 .eO0 .)7_

9 486 .0__0_"" _ _ o.[ -

10 540 .oo3 .003 .00/

I 594 601 000__ .000 ____

12 648 . oocoy .oo _ .cc I

13 702 .001 _ _ _7 .00 7

14 756 .OoJ .001 1001. &/_ _ _

15 810 .0Ccoe _ 00 .0j ___

Con't Page 2

* Axis I - along transfer tube

Axis 2 - perpendicular to axis I

Performed by: - Date_

Witnessed iy. B-21 Customer QA

Witnessed By :.

IIA
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PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA
i WATT LINEAR RESONANT CRYOCENIC COOLER

MH&T PROGRAM

Test Plan Paragraphs 4.3.9

Cooler S/N: o13 To~tal Suspended Weight 4~ -2 ." Dates -.

SIN Freq. Force Along Force Along
Compressor Axis ,Radial Axis

I_ Axi,,I I Axiswz

g's lbs lbs S'S lbs 

16 864 .06 '005-O _____

17 918 1. I 1__ __.__

18 972 1eoI .**e _ _.j

19 1026 a e '*ato _ .Oo

20 1080f .001 _o_" ._o _.

21 1134 .001 ._._ _ _ -el

22 1188 .001 .

23 1242 001 .001 -. _ol

24 1296 .0011 _.S_

25 1350 006 3 At ©©o __, _____

26 1404 .00 03" *. ' .00f

27 1458 .001 .__ _ 0O Page _

*Axis 1 a along transfer tube
Axis 2 w perpendicular to axis I

Performed By:t Data_

Witnessed By: Customer QA

Magnavox QA

B-22
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PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA
WATT LINEAR RESONANT CRYOGENIC COOLER

HM&T PROGRAM

Test Plan Paragraphs 4.3.9

Cooler SIN. CI 3 Total Suspended Weight4 . Dates --

SIN Freq. Force Along Force Along
Compressor Axis Radial.Axis

Axis*l Axis*2
g's lbs g's lbs g's lbs

28 1512 3 (.V " .o3 ,._ _ ___

29 1566 * ! .oo. .. !

30 1620 *oeI .000, .O___I__._oe_

11 1674 *ooI .I , __ _

32 1728 ________ .(not 006___z

33 1782 1 (.eo

34 1836 .*o ( 7 _ _ ___.__ _

35 1890 .001 .__ OO .0007 _ _ _

36 1944 o oo0 _• e0.. _T" .0067

37 1998 oo 7 .ee . o-or._

38 2052 , 001 __ 0003' __.__

39 2106 .0o 00( .0O06__.____

40 2160 . oo'l _ .Oeo9. . _o/

41 2214 ,OOO • .2 3._0007

*Axis I a along transfer tube

Axis 2 - perpendicular to axis I

Derformed By: .A, -- Dates

titnessed By: Customer QA

_Magnavox QA

B-23
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Sheet 1 of 2

PERFORMANCE TEST

DATA SHEET

COOLER, 1/4-WATT LINEAR RESONANT CRYOGENIC. SUIA. NO. O/
DRAWING NO. SM-D-5005863/SM-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX

3.10 Calibration Check aI- - Comply
4.1.1 _ Inspection to SM-D-5005863/5005842 -.- rComply
4.1.2 Weight Lbs - 2.5
4.1.3.1 Pressurization I S PSIG Info On
4.1.3.2 Leakage Rate l ftjol STP CC/SEC - 2.
4.2.2 Test at 23°C Horiz; Turn-on Current V-6 Amps Info

- _ 4.2.2 Cooldown Time to 100-K - Minutes - 7.5
4.2.2 Cooldown Time to 80°K &40 Minutes - 10
4.2.2 Minimum Temp . OK Info 80
4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load 67_7,7___ _ _ 80
4.2.2.2 Temp. after 1/2 Hour Operation 9__7.__K - 80
4.2.2.3 Cold Finger warm end temp 62 "C Info Only
4.2.2.4 Input Volt 17 VDC Currentj ADC

Power 1l41k...., Watts - 30
4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load O_____"K 80
4.2.2.5 Cold Finger Warm End Temp aC Info Only
4.2.2.5 Input Volts 32 VDC Current ADC 4 Wa

_____F6. C', K Power Watts - 3
4.2.3 Test at -400C Horiz; Turn-on Current Amps_ Info
4.2.3.1 Cooldown Time to 100K . Minutes - 7.5

L11 4.2.3.1 Cooldown Time to 800K Minutes - TO
4.2.3.2 Stabl. Temp with 0.2 Watt Heat Load __OK - 80
4.2.3.2 Temp after 1/2 Hour_.__" OK - 80
4.2.3.3 Cold Finger Warm End Temp -13/ C Info Only
4.2.3.4 Input Volts 17 VDC Current2,_3 ADC

Stablized Power A = L. Watts - 30
4.2.3.5 Temp with 0.2 Watt Head Load 149,7 17F "- 80
4.2.3.5 Cold Finger Warm End Temp / C Info Only
4.2.3.5 Input Volts 32 VDC Current ZZADC

~ F ( Power Watts - 30
4.2.4 Test at 71"C Horiz; Turn-on Current In Amps Info
4.2.4.1 Cooldown Tim. to 100'K S.3 Minutes - 7.5
4.2.4.1 Cooldowv Time to 80"K A. y inutes - 10
4.2.4.1 Stable Temp. with 0.2 Watt Heat Load 1 17.K - 80
4.2.4.1 Temp after 1/2 hour 61 7K - 80
4.2.4.2 Cold Finger Warm End Temp % k C Info Only
4.2.4.3 Input Volts 17 VDC Curren j' ADC

_-. Power XS .9 Watts - 35
4.2.4.4 Stabl. Temp with 0.2 Watt Head Load 15 7;7 K - 80
4.2.4.4 Cold Finger Warm End Temp ec "Info Only
4.2.4.4 Input Volts 32 VDC Current ADC

Power " , Watts - 35

.-

II



Page 2 of 2

PERFORMANCE TEST

DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO r I --
DRAWING NO. SM-D-5005863/SM-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX

4.2.5 Test at 23*C Vertical; Turn-on Current _' _ Amps Info
4.2.5.1 Cooldown Time to 100-K Minutes - 7.5
4.2.5.1 Cooldown Time to 80*K Minutes - 10
4.2.5.1 Minimum Temp 3% .7 °K ,. 80
4.2.5.2 Stabl. Temp with 0.35 Watt Heat Load O,,4__K - 80
4.2.5.3 Temp After 1/2 Hour With Heat Load ___,___K Info 80
4.2.5.4 Cold Finger Warm End Temp -3 z C Info Only
4.2.5.5 Input Volts 17 VDC Current 17ADC

___- _K Power . atts - 30
4.2.5.6 Stabi. Temp. with 0.35 Watt Heat Load __ _K 80
4.2.5.6 Cold Finger Warm End Temp_ aC Info Only
4.2.5.6 Input Volt 32 VDC Current_t ADCPower 2- q,/ ( Watts - 30
4.2.6 Leakage Rate i,/o STP CC/SEC - 2.7X10-

PERFORMED BY, DATE 7V

WITNESSED BY Q.A. MAGNAVOX

WITNESSED BY A. CUSTOMER

B-28
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IULECTOOPMgAL SYT210I

PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA

1/4 WATT LINEAR RESONANT CROGENIC COOLER

HM & T PROGRAM

DRAWING No.: 5j1' t43 SERIAL NO.:

Test Maximum Measure aximum Force Measured Force
Plan Force Along Force Along In Any Can- In Any ca-
Par& Frequency compressor ComIPressor pressoc Radial psessor Radial

Axis, + lbs Axis, lbs. Axis, ± lbs 0 Axis, lbs. 900

4 .3.9 'Fundamental (54 Hz) 1.0 012 1.5 O-/' o
lot Harmonic (108 Hs) 2.5 / 10.22 o~o o.70

2nd Harmonic (162 Hz) 1.4 c7. 7/ 0.13 0.03 o- 12

3rd Harmonic (21 6*Hz) 0.30 0,020 0.13 0.~ e)-L.;o

- -, S~O/ACE -UT4Vf

Next 37 Harmonics 0.10 0.*10

PERFORMED BY: UDATTI___T_

WITNESSED BY:__________ CUSTOMER Q.A.

_______________MAGNAVOX Q.A.

B-29
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PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA

It WATT LINEAR RESONANT CRYOGENIC COOLER
MM&T PROGRAM

Test Plan Paregrapht 4.3.9

Zooler S/N_,______ Total Suspended Weight_ 4.o 0a Dotet - r

;/N Freq. Force Along Force Along
Compressor Axis -Radial Ax

Axis*L Axis
8's lbs a ,

o 102.

54 0.Lk 2.. 0. . ILt41 o.U -j-

106 o-Lo I 9 1 3 o 00-0( 1.1L 010oo

162 o."14 0 . a 00o 1 0-011 *.0s" 0.0d

216 o' 0 " ..t o2- 0 0 0 0o, 0

270 02.I- _ ______O 01

324 0•OL 0__0_

378 0. 0_- 0-.020

432 0.001 1 el_ __ .

486 o- oO4 _ ____ _.___j

540 0.103 0-0 0o Oat

594 O.0s 0 O.0O _z___ o -

648 a.OIL _.37 1 0. 0 -

702 0. _ _ .o7 -o064

756 0.0 l . _.__ _ -

810 0.001 413..! --

Con't Page 2

its I a along transfer tube

(is 2 a perpendicular to axL I

:med byt Date_

losed By_ Customer QA

" .,nnv,," n(A-
B-30
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PERFORHAHCE TEST

VIBRATION OUTPUT TEST DATA

!t WATT LINEAR RZSONANT CRYOGEIL COOLER

114&T PROGRAM

Test Plan Paragraph% 4.3.9

Cooler SI/H, 0'' Total Suspended Weight . L Dates € 5'

S/N Freq. Force Along Force Along
Compressor Axis Radial Axis

Axie*t AxLsWz

-' lbs . .

16 864 0O _____0O- o.0%t _ __t_

17 918 0.O005 o0oo _ __ _ _

18 972 0.0 1 aCos.00 D.416 -

19 1026 0 -00( 0.001 Loe_ _

20 1080 0 00 _ _0.0o 0 _.___

2L[ 1134 0. o0 1;ot01 0.914

22 1L88 0 - O0%," 0.0. 0.01o0

23 1242 * 0 1____.O__ o ,li

24 1296 o. oo3 %7o.Z - O__

25 1350 0. 00 4 _.___ oi' -

26 1404 0.o -O-or

27 1458 0 .age Ooo_ 0.0o -,' 3..

*Axis L - along transfer tube

Axis 2 a perpendicular to axle 1

Performed eye 
Dates

witnessed 3y_ 
Customer QA

Magnavox QA

" "-31
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P'ERFORMANCE TEST

VIBRATION OUTP'UT TEST DATA
'~WATT LINEAR RZSONANTr CRYOGENIC COOLER

HM&T P'ROG RAM

Test Plan Paragraphs 4.3.9

CoaLer S/Ni 015- Total Suspended Weight I '.L Dates______

/ Freq. Force Alang Force Along ,-
Compressor Axis Radial Axis

Axisl Axia*2

28 15112 0 
___0_ _____

29 1566 0.003 __ _.__ oq _ ___ _ __ _ _

30 1620 0 -00 __ __ __ .001 _ _ .o _ __ _ _ _

31 1674. 0 -00)5 0-a62 Lao__________

1 1728 00 (6 0-804 0.401 _ _ _ _ _ _ _

33 1782 0.00r, 0______ .00Z _____ os _______

34 1836 0O.005" 0___ ___ __ _ ___ ___ __

35 1890 0 4 ~ ______ a0 __ 0__ 11i

36 194.4 0 .009 ~ 0__0__T 0coS 49V

37 1996 0.-0 C)4 0.0___9 __ .003

38 2052 0. 002.z __o4_1_0__

19 2106 . 0 3 _ _ __ _ Q0 COL_0__ __ _

40 2160 0-00 7- __ __ __ 02e~. .00.3_ _ _ _ _ _

41 2214 0. 001 __ __ __ CO _ __ __ _

*Axis I a along transfer tube
Axis 2 a perpendicular to axis L

Performed Sys _______________ Dates___________

(tes dBy: ______________ Customer QA

_________________________Magnavox QA

13-32
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I I Sheet I of 2

Contract No. DAAK20-84-C-0440 PERFORMANCE TEST

Project No. 24407 DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. 01(
DRAWING NO. SM-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS KIN MAX

3.10 Calibration Check .Cajp/LY - Comply
4.1.1 Inspection to SM-D-5005842 -/l y Comply
4.1.2 Weight 'S X Lbs - 2.5
4.1.3.1 Pressurization O PSIG Info Only
4.1.3.2 Leakage Rate . 6 STP CC/SEC - 2.7x10 -

4.2.2 Test at 23°C Horiz; Turn-on Current A/f Amps Info
4.2.2 Cooldown Time to 100-K 42 Minutes - 7.5
4.2.2 Cooldown Time to 80*K ,€, Minutes - 10
4.2.2 Minimum Temp .O,. K Info 80
4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load 6? ,S' *K 80
4.2.2.2 Temp. after 1/2 Hour Operation l.0 'K - 80
4.2.2.3 Cold Finger warm end temp J1. °C Info Only
4.2.2.4 Input Volt 17 VDC Current 1,V ADC

Power / Watts - 30
4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load t3, I K 80
4.2.2.5 Cold Finger Warm End Temp -_ C 9 Info Only
4.2.2.5 Input Volts 32 VDC Current .M ADC

Power 28. 11 Watts - 30
4.2.3 Test at -40C Horiz; Turn-on Current t,/ Amps Info
4.2.3.1 Cooldown Time to 1009K 3.8 Minutes - 7.5
4.2.3.1 Cooldown Time to 80*K Minutes - 10
4.2.3.2 Stabl. Temp with 0.2 Watt Heat Load .3 ' K - 80
4.2.3.2 Temp after 1/2 Hour JY. A K - 80
4.2.3.3 Cold Finger Warm End Temp t3o °C Info Only
4.2.3.4 Input Volts 17 VDC Currentjk ADC
_ _ Stablized Power -. S2 Watts - 30
4.2.3.5 Temp with 0.2 Watt Head Load X6. 7 "K - 80
4.2.3.5 Cold Finger Warm End Temp -30 7C Info Only
4.2.3.5 Input Volts 32 VDC Current _1 ADC
__Power 27. S2 Watts - 30
4.2.4 Test at 71'C Horts| Turn-on Current 4 Amps Info
4.2.4.1 Cooldowm Tim to I0 . . Minutes - 7.5
4.2.4.1 Cooldown Tim to 80'K M inutes - 10
4.2.4.1 Stabl. Temp. with 0 2 Watt Heat Load V, K - 80
4.2.4.1 Temp after 1/2 hour -. OK 80
4.2.4.2 Cold Finser Warm End Temp 6JJ C Info Only
4.2.4.3 Input Volts 17 VDC Current 7 ADC

Power 4.. . Watts - 35
4.2.4.4 Stabl. Temp with 0.2 Watt Head Load TE - 80
4.2.4.4 Cold Finger Warm End Temp C Info Only
4.2.4.4 Input Volts 32 VDC Current ADC 1.02

Power U. 64 Watts 35

Performed By/ [ 1911AI B-36 Date: 10-23-3

Witnessed By. Q. A. Magnavox
Witnessed 

By:.00. A. Customer
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Page 2 of 2

Contract: DAAK20-84-C-0440 PERFORMANCE TEST

Project: 24407 DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. oti4(
DRAWING NO. SM-D-5005842

TEST LIMITS
PLA PARA PARAMETER MEASURED UNITS MIN MAX
4.2.5 Test at 236C Vertical; Turn-on Current &ERB info

4.2.5.1 Cooldown Time to 100K Minutes I - 7.5

4.2.5.1 Cooldown Time to 80*K 4.7 Minutes - t0
4.2.5.1 Minimum Temp ""T. K 80
4.2.5.2 Stabi. Temp with 0.35 Watt Heat Load A K - 80
4.2.5.3 Temp After 1/2 Hour With Heat Load ./ K Info 80
4.2.5.4 ...Cold Pinn~er Warm End Temp . -/ " C Info Only
4.2.5.5 Input Volts 17 VDC Current ADC

SPower .3,3 Watts - 30
4.2.5.6 Stabl. Temp. with 0.35 Watt Heat Load .. S 80

- 4.2.5.6 Cold Finger Warm End Temp 33 C Info Only
4.2.5.6 Input Volt 32 VDC Current_(j ADC
_ _Power 8__ Watts - 30
4.2.6 Leakage Rate 4.0 .. el STP CC/SEC - 2.7X10-'

PERFORMED BY W//4 zr 4"', DATE ___-____-__

WITNESSED B.A. MAGNAVOX ,

WITNESSED BY .A. CUSTOMER

JB3
t B-3 7
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PEIFORMANCE TEST

VIBRATION OUTPUT TEST DATA

1/4 WATT LINEAR RESONANT- CRYOGENIC. COOLER

MM & T PROGRAM

DRAWING NO.: i-,O-SM/L. - SEIL NO.: O/4

Test Maximum measure Maximum Force Measured Force
Plan Force Along Force Along In Any Con- In Any cow-
Pars Frequency Compressor Compressor pressor Radial plessor Radial

Axis, + lbs Axis, lbs. Axis, + lbs 0 Axis, lbs. 90

4.3.9 Fundamental (54 Hz) 1.0 -4 1.5 /.3 /,0

lst Harmonic (108 Hz) 2.5 0.22 .10

2nd Harmonic (162 Hz) 1.4 6 0.13 . -

3rd Harmonic (216 Hz) 0.30 ?4 0..13- .0

Next 37 Harmonics 0.10 0.10 Z,/o (.O

PERFORMED BY: A Ld JP*DATE:__________

WITNESSED BY: CUSTOMER Q.A.

MAGNAVOX Q .A.

Bi __B-38
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PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA
k WATT LINEAR RESONANT CRYOGENIC COOLER

)OI&T PROGRAM

Test Plan Paragraph: 4.3.9

Cooler S/N: ( Total Suspended Weight.~. Dates

1S/N Freq. Force Along Force Along

Compressor Axis Radial Axis

I gs bs ~ ?jV Axie*,L Ax~is*
__ __ _ 8 _ _ _ _ g lbs 98 Ib g's Ilbs

1 54 A__ _ _ s~ . 4.~ 10 _ _ _ _ _

2 108 , __ _ __ _ a43 .0-73- __ __ _

3 162 .0/O*e l .3 .OfS? *) _____

5 270 _ _ _ __ .004 00_ __ __V_ _

- 6 324 goo(C. 007 4__ _07_

7 378 .001 ____ .000_ ___ __

8 432 00( roe _ ___ ______

9 486 *.2.*ef_ ___ __ _ _

10 540 -- __ __ - __

11 594 _ _ _ _ _ _ _ _ _ _ _ o~

12 648 _ _ _ _ _ _ _ _ _ _

13 702 OI

14 756 _ _ _ _ _ _ _ _ _ _ _ _

15 810 _ _ _ _ _ _ _ _ _ _ _ _ *_ _ _ _ _

Con't Page 2

*Axis 1 - along transfer tube
Axis 2 a perpendicular to axis 1

Performed by: Date:s0~

Witnessed By Customer QA

Magnavox QA
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Sheet I of 2

Contract No. DAAK20-84-C-0440 PERFORMANCE TEST

Project No. 24407 DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. 017

DRAWING NO. SM-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX
3.10 Calibration Check O - Comply
4.1.1 Inspection to SM-D-5005842 C& - Comply
4.1.2 Weight 2.3 Lbs - 2.5
4.L.3.1 Pressurization Q .O PSIG Info Only
4.1.3.2 Leakage Rate , j-" STP CC/SEC - 2.7xtO -1
4.2.2 Test at 23°C Horiz; Turn-on Current A Amps Info
4.2.2 Cooldown Time to 100K Minutes - 7.5
4.2.2 Cooldown Time to 800K Minutes - To
4.2.2 Minimum Temp 3 .0 K Info 80
4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load ._ _K 80

4.2.2.2 Temp. after 1/2 Hour Operation 9,_"K - 80
4.2.2.3 Cold Finger warm end temp 1_#_ c Info Only
4.2.2.4 Input Volt 17 VDC CurrentJLADC

Power 23.2 Watts - 30
4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load (2 _K_ _ 80
4.2.2.5 Cold Finger Warm End Temp -4 °C Info Only
4.2.2.5 Input Volts 32 VDC Current /L.. ADC

Power W-.?2 watts - 30
4.2.3 Test at -40C Horiz; Turn-on Current Amps Info
4.2.3.1 Cooldown Time to 100°K 4..[ Minutes - 7.5
4.2.3.1 Cooldown Time to 80°K IS-.. Minutes - 10
4.2.3.2 Stabl. Temp with 0.2 Watt Heat Load _.bf2 °K - 80

4.2.3.2 Temp after 1/2 Hour SJ1,.3 K - 80
4.2.3.3 Cold Finger Warm End Temp o1 C Info Only
4.2.3.4 Input Volts 17 VDC Current .40 ADC

Stablized Power -23.1 Watts - 30

4.2.3.5 Temp with 0.2 Watt Head Load _AA. K - 80

4.2.3.5 Cold Finger Warm End Temp -: 'C Info Only
4.2.3.5 Input Volts 32 VDC Current .JADC

Power - -5.?2 Watts - 30

4.2.4 Test at 71'C Hort; Turn-on Current _/,'." Amps Info
4.2.4.1 Cooldown Tim to lO0"K r Minutes - 7.5
4.2.4.1 Cooldown Time to 80'K Ht a Minutes - 80

4.2.4.1 Stabl. Temp. with 0.2 Watt Heat Load . "K -
4.2.4.1 Temp after 1/2 hour Z1..2 OK - .80
4.2.4.2 Cold Finger Warm End Temp -M -C Info Only

4.2.4.3 Input Volts 17 VDC Current J.X ADC
Power 2.A I Watts 35

4.2.4.4 Stabl. Temp with 0.2 Watt Head Load -T* 80
4.2.4.4 Cold Finger Warm End Temp I. Info Only

4.2.4.4 Input Volts 32 VDC Current ADC 3 5/
Power ii IA Watts - 35

Performed By: B-43 Date: 16- 29 6(

Witnessed By: a A. Magnavox

Witnessed By, / Q. A. Customer

4 , l l1m•m I i



Page 2 of 2

Contract: DAAK20-84-C-0440 PERFORMANCE TEST

Project: 24407 DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. 0(17
DRAWING NO. SM-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX
4.2.5 Test at 23*C Vertical; Turn-on Current v7AZ Amps Info
4.2.5.1 Cooldown Time to 100K . Minutes - 7.5
4.2.5.1 Cooldown Time to 80"K (.* Minutes - 10
4.2.5.1 Minimum Temp 11. "K 80
4.2.5.2 Stabl. Temp with 0.35 Watt Heat Load , K - 80
4.2.5.3 Temp After 1/2 Hour With Heat Load T. K Info 80
4.2.5.4 Cold Finger Warm End Temp .____C _ Info Only
4.2.5.5 Input Volts 17 VDC Current 1.30 ADC

Power ,. 'OWatts 30
4.2.5.6 Stabl. Temp. with 0.35 Watt Heat Load CI q K 30

4.2.5.6 Cold Finger Warm End Temp ,3s - --F Info Only
4.2.5.6 Input Volt 32 VDC Current_7 - ADC

Power DC 4.16 Watts - 30

4.2.6 Leakage Rate 3. STP CC/SEC - 2.7X10 -

PERFORMED BY I , I hf4sbF/ DATE /" 3" -

WITNESSED By-* Q.A. MAGNAVOX

WITNESSED BY I "A)1dA-'9OC Q.A. CUSTOMER )

31 OCT 1986.

B-44
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E I I Mac-na, e. as.-ag,€t .Umn.J SNG

PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA

1/4 WATT LINEAR RESONANT (RYOGENIC COOLER

MM & T PROGRAM

DRAWING NO.: SM-D-5005842 SERIAL NO.: 01.7

CONTRACT DAAK20-84-C-0440 PROJECT 24407

Test Maximum Measure Maximum Force Measured Force

Plan Force Along Force Along In Any Com- In Any com-

Par& Frequency Compressor Compressor pressor Radial pSessor RadLal
Axis, +lbe Axis, lbs. Axis, ± lbs 0 Axis, lbs.90

4.3.9 Fundamental (54 HS) 1.0 Y 97/3 1.5 .3 d- ,

Ist Harmonic (108 Hs) 2.5 1,3 - 0.22 40276 .022

2nd Harmonic (162 H2) 1.4 7/7 0.13 yO /O _____

3rd Harmonic (216 Hx) 0.30 2q/ 0.13 .0070 . ooq7

Next 37 Harmonics(2 7,#." 0.10 0q39 0.10. ,02, .0 ._. 3

PERFORMED BY:-kd''ZZ.~ DATE: /* '

WITNESSED BY. - OCT 1Z98 Q.A.

MAGNAVOX Q.'A.

B-45



PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA

WATT LINEAR RESONANT CRYOGENIC COOLER

MM&T PROGRAM

Test Plan Paragrapht 4.3.9

Cooler S/N: Q/ 7 Total Suspended Weight 4. ij.. Date: /o1.Z19.

S/N Freq. Force Along Force Along
Compressor Axis Radial Axis

Axis* 1  Axis*2

, g's lbs g's lbs g's lbs

1 54 .iL.1_ , L 7 1 .e1'l ,fLL .3v, I_

2 108 ,_____. 3 _ _" .oo674 L, 27 ,4, _22

3 162 /7- ,71 Z 0 jOiO ,olI p/.

4 216 ._,2q/ I o/72 .0070 ,00.23 f_ _,0_7 _

5 270 ,____ _ e _ _t .O02i fP1.011" ,01/'3 .o701

6 324 .0071q _ TA__. .01'O .0f2%6 ,o012 ,ear2

7 378 . o 33 r, . 6 /3 _7 . o 0f 3 0..2 7 ,0010 1Z O -I

8 432 003 1 7 .0121 ,01 ooi-,3 h o 7o-g_022_Y__609

9 486 .oo(2f __, __- _ ;7_ .0o11 .a,? 0/h 3__7___f_

10 540 .ooJq, .oLL . j oc) ff l

11 594 .6o1 , .002,z .oor6 ,OIZy .ocro

12 648 ,OOO%"q .0o31 .0020 V QLDo. r0 /f3 " dO7 _

13 702 ,0160 . .00s5U $ QJL".J11  0"/ -6001

14 756 .01/7 .00 C, . 'If oa 1. " .0j., I

15 810 .0o20' •______.___ . , , ", ;o _ _ _

Con't Page 2

• Axis 1 - along transfer tube

Axis 2 - perpendicular to axis I

Performed by: _ __ _ _ __ Date: lo-2rY(6

Witnessed By: B-46 Customer QA

Magnavox QA



-2-

PERFORMANCE TEST,

VIBRATION OUTPUT TEST DATA
SWATT LINEAR RESONANT CRYOGENIC COOLER

MM&T PROGRAM

Test Plan Paragraph: 4.3.9

Cooler S/N: 0/ 7 Total Suspended Weight 4 ]I Is Dates 10-2y-'6~

SIN Freq. Force Along Farce Along
Compressor Axis Radial Axis'

AxiswL Axisw
____9 i______s lbs g' t lbs ga Ilbs _________

16 864 .0 JLZ .oylo7 00J373 -owiIL oi)3-!(D.~

17 918 _0_201____ ,002o ~ .O0/ti 0V _______

18 972 00/i 007' .G,0o59. -,001Y/ 0002,1_______

19 1026 - 00a o ________ .00210 *go ? f-5 '0 O2I

20 1080 00 A 0 003417 ,Oy 0 f-01/f *OY71

21 1134 0011 dcf. YJ 02jr 90/20 Qvft______

22 1188 .OO/Y7 .0060 too'6 i2

23 1242 .000u'/3 .00-3i 001493 t(j oY'i? .ola

24 1296 .o2oq fj do/?/ .0o7f 00If .&~OY

25 1350 .002/.Z ~ 001751- 013Z -I7f '

26 1404 7.7O f .00.30 Poorif 1*03.310V 1qVOA4________

27 14558 00s ______ It0s~ .003/IC YO0) C....'t Peg

*Axis 1 -along transfer tube
Axis 2 - perpendicular to axis 1

Performed By:__________________ Data: lo~-lv (r6

Witnessed By: ..--- Customer QA

Magnavox QA

B-47
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OCTAVE BAND CENTER FREQUENCY (HZ)

1/4 WATT LINEAR 125 250 500 1000 2000 4000 8000
COOLER: SN

011 16 6 5 7 7 13 22

013 16 6 8 13 11 13 16

015 lb 6 20 21 17 16 27

016 22 9 9 6 4 6 13

SPEC MAXIMUM: 37 30 30 25 20 20 20

Maximum side. Octave Band Sound Pressure Levels

Generated by the 1/4 Watt Linear Cooler (dB re: .0002 uBar')

Table 1

NOISE WN.INITED. IK. Report No. 45.11/12
SW VILLE. NEN JERSEy Page 5

B-51
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NVIOL cRYOGNIC COOLER LAI

CnYOGENIC COOL6R DATA

COOLER: qAGHAVOX 16 DATE: 24 NOV 66 15:43
VOLTAGE: I?.S INGO: 40D
AlHsiNT: t3C. PROG; CATP. 1.0

TEST: NSALINI AS RICO FROM MAG1EC

TIME POWER CURNINT KELVIN LOAD

O .6O 16.30 .936 295.47 0.606
1.66 to.$* 1.01 244.50 0.000
2.06 19.10 1.101 190.30 6.900
3.66 26.24 1.177 152.61 6.oog
4.00 21.53 1.2?1 113.53 0.600
4.41 22.11 1.23 90.4e O.OO0
5.66 22.76 1.30 79.64 0.00
5.12 24.39 1.394 70.76 0.O00
6.00 24.52 1.441 55.17 0.000
7.O 25.31 1.402 43.45 0.00
0.06 26.14 1.533 30.94 O.0O
9.00 24.23 1.520 37.30 0.660
10.00 26.83 1.444 34.73 O.040
11.6$ 26.96 1.409 34.35 O.06
12.60 27.10 1.577 34.19 6.06
13.00 27.62 1.512 36.23 4.00
14.00 26.75 1.533 34.27 .6
15.60 27.12 1.553 36.30 0.600
14.00 27.25 1.343 34.46 0.006
17.0 27.26 1.571 36.56 0.000
16.60 26.77 1.531 36.65 6.900
19.60 27.31 1.544 34.73 0.060
26.06 27.29 1.540 34.61 .0600

36.60 24.92 1.407 64.31 .343
40.00 25.11 1.477 64.63 .343

300 COOLDOWN & POWER

- 166 4

.246
o.226
~290
) 166

too 35
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'I. ,,3..no- is.. I (i



HvIOL CRYOGEIC COOI.U L.AB

CEY06Emic COOILIN 201TA

COOLZR: M04GI40OX 10 DATE: 24 NOV 66 15:34
VOLAGgII 17.5 INGO: N"LD

11141:PROG: CATP* 1.0

TST: IASCLINC AS RIC8 FROM MAGIRC

Ting poultR CURRNT KILVIN LA

0.60 t4.36 .936 295.67@.e
1.60 16.50 1.601 244.56 .02.00 19.1 1.161 196.30#.e

3.020.24 1.07 152.01 .04.00 21.53 1.271 113.53 .0
#.45 22.11 1.243 9062 6.666
5.00 22.74 L.341 ?0.04 g.g40
5.12 24.39 1.394 76.76 4.9406.60 24.52 1.441 55.17 6.006
7.00 25.31 1.402 43.45 6.60s
0.00 24.14 1.532 36.94 6.000
0.00 26.23 t.520 37.30 0.00
69.66 26.03 1.444 36.73 0.600

11.00 26.06 1.469 36.35 6.60
12.e 27.16 1.577 36.10 6.660
t3.00 27.02 1.512 36.23 0.000
14.00 26.75 1.533 36.27 0.600
15.00 27.12 1.553 36.3S 0.000
16.6 27.25 1.563 36.46 0.966
17.00 27.20 1.57t 36.56 0.606
to.@0 26.77 1.531 36.65 9.0
£0.00 27.31 1.544 34.73 S.60
20.0 M7.2 1.54 36.61 6.000
21.60 27.16 1.522 36.00 0.406
22.00 427.63 1.522 46.66 .195
23.00 26.16 1.511 52.20 .273
24.00 26.04 1.406 57.$S .343
25.$$ 25.36 1.420 61.13 .343
29.00 25.36 1.44 62.54 .343
27.60 25.44 1.427 63.33 .343
26.60 21.31 1.458 43.75 .343
20.00 25.26 %.453 44.04 .343
30.60 24.9X 1.40? 64.21 .343
31.60 24.97 1.433 64.29 .343
32.00 23-13 1.421 64.33 .343
33.60 24.08 1.400 64.4 .343
34.00 23.21 1.416 44,54 .343
35.00 21.34 1.477 64.63 .343
36.00 25.10 1.3S9 64.63 .343
37.40 25.06 1.464 64.715 .343
36.60 25. 60 1.432 64.?! .343
39.00 24.07 1.462 44.79 .343
40.00 25.11 1.4?? 64.63 .343
41.00 24.03 1.479 64.63 .343

B-5 7



HVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLR DATA
COOLER: "AGWAYOX 01? DATE: 34 NOV If 17:44

VOLTAGE: 1.5 INGN: NAL
AN12SIEN: zc PROG: CRTP. 1.0

TEST: BASELINE At QlCVD FROM MAGNAVOX

TIME POWER CURRENT KELVIN LOAD
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

so.l6 10.11 1.635 293.71 6.090
1.66 16.4 .979 245.63 0.646
2.00 17.33 1.632 197.75 6.660
3.66 16.21 1.0?? 133.?2 6.OOO
4.00 19.32 1.155 11t.s2 0.060
4.55 20.94 1.190 96.24 SO.SS
S.SO 20.59 1.260 63.?1 0.$40
5.23 21.74 1.242 77.09 6.60
6.66 21.69 1.245 41.12 O.SOO
7.OR 22.53 1.396 56.46 6.666
6.0 23.29 1.312 49.59 6.66
9.66 23.54 1.311 43.65 6.40
1O.O0 23.41 1.330 41.73 O. on
11.60 23.5t 1.344 41.68 e.R"
12.00 23.93 1.360 41.64 6.6S
13.00 23.53 1.329 41.44 6.O06
14.00 23.60 1,332 41.73 6.6oo
15.O6 23.40 1.320 41.96 6.606
16.91 23.55 1.320 43.60 0.66
17.66 23.59 1.370 42.30 0.660
1o.66 25.49 1.33t 42.52 6.6OO
19.66 23.39 1.321 42.76 6.666
20.00 23.3? 1.341 43.80 6.0O

36.00 22.15 1.269 71.26 .344
4606 22.14 1.233 73.3? .344

COOLDOWN & POWCR
300

ageS 45

44 165 too 35
I Is@

140

~120
15

ase
o IS 1 as 25 30 33 46

TMEC (Min)



NVIOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

COOLER: MAGNAVOX *1? DATI: 24 NOV 06 17:44VOLTAGE: 17.5 Emua: mat.
qNMIINT: PROG: CATP* 1.0

TEST: 3ASL NS AS NCVg FROM MAGNAVOX

ring POMen CURRENT KELVIN LOAD

0.6 6 16.11 1.03O 393*71 0.0a0
1.66 16.40 .979 245.e3 o.oo
2.06 17.33 1.032 197,5 o.o0
3.66 10.21 1.77 1372 0.000
400 19.32 1.155 1sola 0.00
4.55 23.96 1.190 90.24 o.oeo
5.66 26.59 1.2go 03o71 0.00
5.23 21.74 1.242 77.69 6.00O
4.66 21.49 1.26 61,13 0.000
7.66 22.52 :.294 $0,44 O.l60
O.0 23.29 1.312 459.0 0.000
9.0 23.59 1.361 43.65 O.600

16.416 23.41 1.330 41.73 O.6O0
11.6 23.51 1.344 41.60 O.60
12.66 23.93 1.340 41.64 6.O0
13.0 23.53 1.329 41.64 @.See
14.00 23.60 1.352 41.73 6.60
15.66 23.44 1.326 41.90 O.00
14.0 23.5 1.320 42.60 0.000
17.6 23.359 1.370 42.30 6.000
16.6 23.49 1.331 42.52 0.000
1.66 23.39 1.321 42.70 6.60
26.66 23.37 1.341 42.0 O.O66
21.66 23.41 1.327 43.01 0.606
22.66 23.46 1.329 52.66 .195
2.66 22.77 1.325 57.44 .273
24.66 22.79 1.2?? 63.13 .344
25.66 22.42 1.279 67.61 .344
26.66 2I.1S 1.229 6.64 .344
27.66 22.37 1.252 69.49 .344
26.66 21.67 1.217 76.37 .344
29.66 21.99 1.27 76.33 .344
36.66 22.1 1.265 7.26 .344
31.66 21.1 1.247 7.54 .344
32.60 21.40 1.217 71.73 .344
33.66 21.76 1.275 72.0 .344
34.00 21.44 1.216 ?2.24 .344
35.66 21.64 1.27o 72.47 .344
36.66 21.76 1.242 72.71 .344
37.0 21.71 1.255 72.94 .344
31.66 21.64 1.217 73.16 .344
39.06 21.96 1.294 73.29 .344
40.0 22.14 1.293 73.3? .344
41.66 21.45 1.246 73.13 .344

B-59



NVEOL CRYOGENIC COOLER LAI

CRYOGENIC COOL&'M DATA

COOLER: MAGNAVOX 016 DATE: 26 NoV 66 12:46
VOLTAGE: 17.5 ENGR: MAL
AMIENT: PROG: CATP* i.e

TEST: Post tomperature SHOCK 3"*@Iifl

------------------------------------------------------------------------------ ---------
TIME POWER CuNRENT KELVIN LOAD

----------------------------------------------------------------------------------------
6.00 20.26 1.156 361.25 9.ees
1.66 16.47 1.162 249.64 9.ees
2.00 19.26 1.125 201.15 6.666
3.00 26.23 1.173 156.94 0.684
4.66 21.34 1.242 116.96 6.666
4.55 23.02 1.316 97.66 0.609
5.66 22.66 1.339 62.6? 6.666
5.12 23.47 1.341 76.75 0.46
6.66 24.31 1.456 55.74 6.906
7.66 26.16 1.542 42.61 6.666
6.66 26.92 1.565 37.66 6.40
9.66 247 1.566 36.66 6.06
16.06 27.21 1.552 35.12 6.066
11.66l 27.42 1.547 34.73 6.466
12.66 27.71 1.625 34.62 0.666
13.66 27.31 1.552 34.56 6.606
14.66 27.36 1.543 34.54 6.666
15.66 27.74 1.635 34.54 6.66
16.66 27.57 1 .363 34.54 6.666
17.66 27.3? 1.366 34.54 0.066
18.00 27.74 1.5369 34.56 0.906
19.66 27.56 1.363 34.62 0.966
26.66 27.9? 1.610 34.56 0.666

36.66 26.27 1.499 66.46 .363
46.66 25.66 1.439 66.67 .363

340 COOLDOWN & POW4ER s
~321a

2669 41a -
~246 z~220 9

CC 16640. .

Lo-'

410
206 s1 1 20 25 36 35 40a

TIME (Mit,)

B-60
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HVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

COOLER: MAGNAVOX 616 DATE: 26 NOV 6 12:41
VOLTAGE: 17.5 ENGR: MAL
AMIENT: PROG: CATP. 1.0

TEST: PO6 tpeiP&tUre SHOCK Duel.in

TIME POwER CURRENT KELVIN LOAD

0.0 26.24 1.156 301.25 0.000
1.00 16.47 1.162 249.64 0.00
2.00 19.20 1.125 261.15 6.1063.00 26.23 1.173 156.94 0.900
4.00 21.34 1.242 116.96 0.6664.55 23.02 1.314 97.60 6.eee
5.66 22.00 1.339 82.0? 6.46e
5.12 23.47 1.341 70.75 0.00
6.66 24.31 1.450 55.74 O.6IO7.6 26.16 1.542 42.61 0.000O.0 24.92 1.565 37.06 6.6o9.00 26.67 1.5064 36.00 6.66o16.60 27.21 1.552 35.12 6.00011.64 27.42 1.547 34.73 6.66O12.0 27.?t 1.625 34.62 0.000

13.00 27.31 1.552 34.56 0.660
14.0 27.30 1,543 34,54 6.00015.6 27.74 1.635 34.54 O.OOO
16.00 27.57 1.505 34.54 6.60
17.06 27.37 1.560 34.54 6.6OV
1O.0 27.74 1.69 34.56 6.06
19.66 27.50 1.563 34.62 9.96
20.00 27.97 1.610 34.5S 9.000
21.00 27.96 1.507 34.62 6.06
22.00 27.42 1.513 43.16 .19523.00 26.66 1.513 46.23 .25624.00 24.55 1.495 53.21 .325
25.0 26.10 1.452 57.15 .36329.00 25.61 1.497 56.64 .363
27.66 25.94 1.462 59.67 .363
20.0 25.96 1.40 60.04 .36329.00 24.16 1.537 66.29 .36336.60 24.27 1.499 66.46 .363
31.00 23.61 1.459 66.56 .363
32.60 25.92 1.523 66.63 .36333.60 25.99 1.500 66.63 .363
34.00 26.02 1.497 66.56 .363
35.66 24.62 1.521 66.63 .363
36.00 25.76 1.499 60.56 .363
37.66 26.25 1.564 66.50 .36336.60 24.64 1.443 60.67 .363
39.66 25.59 1.443 66.47 .36346.OO 25.66 1.439 60.6? .36341.0 25.61 1.492 66.43 .363
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NVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

COOLER: MAGNAVOX 017 DATE: 26 NOV so 11:34
VOLTAGE: S. ENGR: HAL
AMBIENT: PROG: CRTP* 1.6

TEST: POSS tepOrature SHOCK Asolift

------------------------------------------------------------------- ------------ ---------
TIME POWER CURRENT KELVIN LOD

-------------------------- ------------- --------- -----ft ---- ------ ---------- -----
6.66 14.46 .953 300o40 6.666
1.$0 16.39 .913 253.31 O.66
2.06 17.00 1.661 264.20 6.i66
3.60 17.96 1.003 159.67 6.606
4.00 19.36 1.136 119.95 6.666
4.65 26.41 1.160 97.45 0.006
5.60 20.45 1.220 06.40 6.6o
5.33 21.53 1.236 77.27 O.6O
6.0 21.95 1.360 1.36 6.006
7.60 22.61 1.321 40.54 6.6
6.60 23.3? 1.320 43.45 6.666
9.60 23.96 1.376 41.11 0.000

10.@6 23.62 1.345 40.09 6.60O
11.66 24.60 1.354 39.69 6.06
12.00 23.04 1.329 39.56 O.6OO
13.60 24.14 1.397 39.40 6.666
14.00 23.97 1.405 39.70 0.000
15.60 24.10 1.460 39.96 O.60
16.00 23.81 1.327 40.10 0.00
17.66 23.93 1.333 40.35 0.000
10.00 23.95 1.364 46.44 6.666
19.66 23.76 1.369 46.62 0.66
20.06 23.6 1.330 40.71 6.666

-----------------------------------------------------------------------------------------
30.00 22.2? 1.204 66.86 .344
40.00 22.64 1.201 67.94 .344

340 COOLDOWN & POWER so
~-320
€ 30

age

266 40
~240

220296

Sas
~140

4aJ12-
46
2 ................. ".".."............. .... e

a is1 1 26 as 36a 35 46

TIME (Min)
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NVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLIR DATA
COOLER: MGNAVOX $I? DATE: 26 NOv so 11:35

VOLTAGE: 17.5 INGR: MAL
AMBIENT: PROG: CATP, 1.0

TEST: Post temp.r&ure SmOCK 1as*lim*

TIME POWER CURRENT KELVIN LOAD

6.66 16.6 .953 300.40 6.600
1.0 16.39 .963 253.31 O.6OO
2.00 17.6s 1.61 264.26 6.6oo
3.66 17.96 1.603 159.67 o.666
4.00 19.30 1.136 119.95 6.666
4.65 20.41 1.164 97.45 6.oee
5.66 20.45 1.220 06.40 6.ooo
5.33 21.53 1.236 77.27 o.oeo
6.60 21.95 1.366 61.3s 6.6o
7.66 22.41 1.321 40.54 o.ooe
6.66 23.3? 1.321 43.45 6.oo0
9.00 23.96 1.376 41.11 6.6O
19.66 23.62 1.345 40.09 6.O60
11.66 24.60 1.354 39.69 6.66o
12.86 23.84 1.329 39.56 6.6O
13.60 24.14 1.397 39.60 6.666
14.00 23.97 1.405 39.76 O.666
15.00 24.18 1.400 39.96 6.6O6
16.60 23.81 1.327 40.18 6.66O
17.06 23.93 1.333 40.35 O.OOO
16.69 23.95 1.364 46,44 6.66o
19.60 23.70 1.309 40.62 O.66O
20.00 23.06 1.338 46.71 O.6OO
21.60 23.51 1.341 46.66 6.60
22.0 23.62 1.326 49.47 .196
23.60 23.24 1.366 54.25 .257
24.00 22.9? 1.314 59.50 .363
25.00 22.65 1.260 63.25 .363
26.00 22.52 1.293 65.46 .344
27.60 22.65 1.279 65.61 .344
26.66 22.29 1.367 66.23 .344
29.60 22.36 1.275 66.66 .344
36.66 22.2? 1.284 66.6 .344
31.00 22.45 1.260 66.93 .344
32.60 22.11 1.294 67.26 .344
33.06 22.24 1.309 67.36 .344
34.00 21.64 1.245 67.46 .344
35.06 21.09 1.224 67.52 .344
36.00 22.6? 1.250 67.71 .344
37.00 21.93 1.262 67.79 .344
36.66 21.90 1.2O3 67.96 .344
39.66 21.79 1.234 67.96 .344
46.0 22.04 1.261 67.94 .344
41.0 22.63 1.266 67.96 .344
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NVEOL CRYOGENIC COOLER LAI

CRYOGENIC COOLER DATA

COOLER: MAGNAVOX 010 DATE: 9 DEC 86 11:91
VOLTAGE: 07.5 ENGR: HLD
AMBIENT: PROG: CATP# 1.0

TEST: LOW TEMPERATURE PERFORRANCE TEST

TIRE POWER CURRENT KELVIN LOAD

0.00 19.54 1.114 233.0 6.60g
1.00 16.09 .972 194.0 e.g..
2.00 17.29 .950 162.50 0.099
3.00 10.36 1.052 131.20 o.gOO
4.06 19.05 1.119 103.10 .Oge0
4.23 19.30 1.100 97.44 0.060
5.00 19.90 1.150 79.23 9.600
5.13 20.45 1.160 77.00 9.90
6.00 20.02 1.199 63.15 0.80S
7.0 21.35 1.261 55.40 0.00
o.0 21.95 1.294 52.44 6.60
9.00 21.80 1.265 51.06 0.6O0

10.06 21.9? 1.274 50.58 0.600
11.00 22.29 1.264 50.36 0.900
12.00 22.43 1.276 50.23 0.000
13.0I 22.23 1.307 50.32 6.60o
14.00 22.4? 1.317 50.32 6.0o0
15.00 22.43 1.296 50.41 8.0
16.00 22.26 1.247 50.36 0.066
17.00 21.93 1.270 54.45 0.000
10.00 22.34 1.314 50.45 6.60o
19.00 22.45 1.296 50.36 0.09e
20.00 22.50 1.294 50.45 0.000

----------------------------------------------------------------------------------------
30.0 21.66 1.202 ',5.61 .193
40.00 21.89 1.269 63.05 .193

0COOLOWN & POWER
300
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-• 24624- 40 1
* 220200
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COOLERt: MAGNAVOX 6Ili, ATE: 9 DEC 36 15:00
VOLTAGE: 17.5 I NGfR: 1L.D
AMBIENT: IROG: CATP# 1.0

TEST: LOW TEMPERArUIPI[ PuCt FluurHN:E rl 3

TIM E POWEIt (J IIItI[ 14 KELVIN LOAD

6.66 19..!,4 1 L L'S 233.66 0.066

1.66 16 .1! '9';a 196.66 6.090
2.66 ;, 9, 15i1 162.56 6. 889
3.66 19 a. 1I3!5,2 131.26 0.090
4.00i 19. 119' 1 L L, 1 103.10 0.e990

4.23 1I. 11 1 Lill 97.48 0.600
5.66 19.14l 1 L54 79.23 6.600
5.13 2. .'1 1, LS51 77.66 e.666
6.0 20. iP2o I L1 63. 15 6.600
7.0 21. '1 1 ..211 55.66 0.000

8.66 21.118.1 1 .21.4 52.64 0.000
9.06 21. C8 1 ,2,15 51.66 0.000
10.66 21.11' 1 .21 ' 50.56 6.0
11.66 22. ;11 1Z,54 50.14 6.000
12.60 22.3 1 ..2 6 50.23 0.606
13.06 22 .'3 1313 ? 50.32 0.606
14.66 22.47' 1131? 56.32 0.060
15.66 22.4, 1 -.2,1 5 .41 0.000
16.66 22. ; f; 1.2,o1 50.36 0.0018
17.06 21. 53 1 .,27 50.45 0.000
18.06 22. Zd 1 .3L$ '50.45 0.000
19.66 22.45 1 ..215 50.36 6.600
20.06 22.'!8 1 ,21'4 50.45 6.606
21.06 22.!-6 1 .233 50.49 0.60
22.0 22.60 1. 3a 54.64 .079
23.66 21.93 1 .213 56.91 it1
24.00 22.Si 1..2165 60.04 .167
25.06 22.12 1.,213 6 3.19 193
26.66 21.79 1 .233 ,4.46 193
27.66 22.17' 1.249 64.99 193
26.6 22.02 1.241 i,5.16 .193
29.60 21.72 1.24? -S. 4 .193
30.66 21.64 1.292 .5.61 .193
31.66 21.68 1 266 -Is. 65 .193

32.66 21.93 1 .263 ;1. 69 193

33.66 21.73 1.217 -.3.69 193
34.68 21.92 1.207 .45.73 .193

35.66 22.16 1.Z71 -. 5.57 .193
36.66 21.92 1.252 i5.73 .193

37.66 21.92 1.262 i5.73 .193

3S.6 21.92 1.214 455.61 )191
39.661 21.62 1.247 -'.0 53
46.66 21.69 1.269 i.5.0 143

41.6 21.7 1.251 6;. 30 19 3
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NVEOL CRYOGENIC COOLER LtD

CRYOGENIC COOLER DATA

COOLER: MAGNAVOX 010 DATE: to DEC 1,6S 11:61
VOLTAGE: 17.5 ENGR: N K
AMBIENT: PROG: CATPO 1.9

TEST: POST LOW TEMP. PERFORMANCE TEST ( 24 DEG. C >

---------------------------------------------------------------------------------------------------

TIME POWER CURRENT KELVIN LOAD
----- ----------------------------------------------------------------------

6.66 14.05 .963 300.34 .0.o
1.66 19.63 1.67 247.64 0.99o
2.06 19.37 1.101 260.0 s.OeO
3.60 20.25 1.153 157.16 6.0
4.66 21.20 1.215 116.64 0.560
4.67 22.16 1.264 94.09 6.606
5.6 22.56 1.316 86.04 0.000
5.23 23.49 1.342 00.00 6.6O0
6.06 23.65 1.394 62.04 6.666
7.66 25.66 1.466 49.73 0.66
0.66 25.70 1.563 44.76 0.06
9.66 26.25 1.499 42.56 6.606

16.66 26.60 1.474 41.56 0.066
it.$ 24.54 1.544 40.91 6.090
12.06 26.94 1.516 40.25 6.666
13.56 26.73 1.547 40.30 8.6066
14.6 26.91 1.537 46.15 6.504
15.06 26.77 1.576 40.67 0.096
16.00 26.96 1.599 40.15 8.066
17.06 27.12 1.555 40.00 0.00
10.6 26.94 1.533 40.15 0.00
19.00 27.20 1.519 40.15 0.06
26.66 27.32 1.55 40.11 6.00;
------------- -----------------------------
36.6 25.56 1.499 65.63 .344
40.66 25.52 1.464 64.67 .343

340 COOLDOWN & POWER 51
.321a
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X 1460
~120
~100 20 d

420

6 o1 15 26 25 30 35 40

TIME (Min)



NVIOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

COOLER: MAGNAV0X 610 DATE: 1@ DIC 1306 11:01

VOLTAGE: 17.5 KNGR: N K

AMDIINT: PROG: CATP, 1.0

TEST: POST LOW TEMP. PERPORMANCE TEST < 24 DIG. C >

TIME POWER CURRENT KELVIN LOAD

0.66 16.6! .943 30.34 0.00

1.06 18.63 1.676 247.64 0.00

2.0 19.37 1.161 200. 0 e.0..

3.00 20.25 1.153 157.16 0.606
4.00 21.26 1.215 116.44 0.066
4.67 22.16 1.264 94.69 0.000

5.00 22.50 1.310 6.04 0.000

5.23 23.49 1.342 so.@* 0.400

4.00 23.65 1.396 62.04 6.90

7.0 25.60 1.466 49.75 0.006

6.06 25.76 1.503 44.76 0.600

9.60 26.25 1.499 42.54 0.606

16.96 26.46 1.478 41.54 6.006

11.0 26.54 1.544 46.91 6.000

12.0 24.94 1.516 46.25 0.006

13.0 26.73 1.547 46.30 a.096

14.60 24.91 1.53? -4. is 6.600

15.60 26.77 1.570 4.07 0.800

14.06 26.96 1.569 4a.13 0.000

17.00 27.12 1.555 4a.90 0.000

16.00 24.94 1.533 40.15 a.666

19.01 27.20 1.519 4a.15 0.00

26.0 27.32 1.550 4a.11 0.044
21.00 27.27 1.526 40.11 6.s0

22.0 26.69 1.512 40.92 .195

23.0 24.60 1.496 !4.90 .273

24.60 26.56 1.25 i9.23 .344

25.0 25.74 1.450 %2.24 ,344

26.60 21.43 1.470 3.S2 .344

27.66 21.50 1.442 '4.25 344

26.00 21.5? 1.433 i4.so .344

29.00 25.71 1.4?t :.9 .34,

30.66 25.56 1.499 ..33 .34

31.00 25.? 1.46 -0.63 344

32.00 25.40 1.449 .4.64 .344

33.00 25.78 1.472 i4.62 .344

34.00 25.54 1.451 i4.73 .344

35.60 25.39 1.426 i4.63 .344

34.00 25.79 1.461 i4.83 .344

37.00 25.46 1.476 i4.79 .343

36.0 25.76 1.454 4 .17 .343

39.0 25.64 1.4s4 i4.91 .343

40.00 25.52 1.464 64.67 .343

41.66 25.44 1.441 64.91 .343
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NVEOL CRYOGENIC COOLER LAD

CRyOGENIC COOLER DATA

COOLER: MAGNAVOX 617 DATE: 13 DEC o6 11:32
VOLTAGE: 17.5 ENGR: WLD
ANDIENT: PROG: CATP* 1.e

TEST: LOW TEMPERATURE PERFORMANCE TEST

---------------- m----------m---------m ---------------------------------
TIME POWER CURRENT KELVIN LOAD

-- ------------------- -----------------------------------------------------
6.0 19.44 t.11 231.60 e.g..
1.00 16.21 .921 195.44 6.04e
2.60 17.36 .996 159.74 O.OOO
3.60 10.47 1.640 126.69 6.6O
4.00 19.27 1.143 100.44 0.000
4.13 19.56 1.115 97.85 6.40e
5.06 20.65 1.125 76.9 6.60
5.13 20.49 1.171 ?6.?4 6.606
6.06 26.91 1.213 63.60 6.o6
?.6 21.64 1.232 5.13 6.00
0.60 21.66 1.269 52.01 0.00
9.00 22.06 1.261 51.06 0.000
16.00 22.13 1.226 56.54 60.60
11.00 22.24 1.263 56.so .60
12.0 21.97 1.263 51.36 6.666
13.60 22.65 1.296 52.52 0.06
14.00 22.09 1.250 53.22 6.0o
15.00 21.94 1.226 54.06 6.06
16.00 22. 1S 1.251 54.70 6.600
17.66 22.69 1.251 5.39 6.666
16.6 21.72 1.246 !i.17 6.666
19.60 21.77 1.167 !i.93 0.60
26.60 21.01 1.221 .!7.46 0.066

---------------- --------------e

36.66 26.94 1.202 3.46 .193
40.06 26.66 1.169 36.23 .193

300 COOLDOWN & POWER
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NVEOL CRYOGENIC COOLER LAS

CRYOGENIC COOLER DATA

cooLER9: MAGNAVOX ft? DATE: 13 DEC 6f 11:32
VOLTAGEI 175ENGR: WLD
ANSEINT: PROG: CATP# 1...

TEST: LOW TEMjPERATURE PERPOnMANCE TEST

TIM9 POWlER CURRENT KgLYIN LA

6.66 19.44 1.111 231.66 4.060
.*@ 16.21 .921 195.44 0.666

2.66 17.36 .996 159.74 6.666
3.66 16.4? 1.666 126.69 6.666
4.66 19.2? 1.143 169.46 6.666
4.13 19.56 1.115 97.61 6.664
5.66 26.65 1.125 70.69 6.666
5.13 26.49 1.171 76.74 6.666
6.6" Ao. 91 1.253 63.66 6.666
7.66 21.64 1.232 56.13 6.66
6.66 21.66 1.269 52.61 6.666
9.66 22.66 1.261 51.66 6.666
16.66 22.13 1.220 56.54 6.666
11.66 22.24 1.263 561.66 6.96
12.66 21.97 1.263 51.36 6.6$3
13.66 22.65 1.296 52.52 6.66w
14664 22.69 1.256 53.22 0.66w
15.66 21.94 1.226 54.66 6.466
16.66 22.153 1.251 54.76 6.666
17.66 22.69 1.251 5.39 6.66
16.66 21.72 1.240 36.17 6.666
19.66 21.77 1.167 56.63 0.966
26.66 21.61 1.221 57.46 6.666
21.66 21.55 1.227 56.69 6.666
22.6 21.44 1.229 61.63 .679
23.66 21.53 1.233 65.53 .116
24.66 21.23 1.149 49.46 .167
25.66 21.64 1.176 73.36 .193
a6.6s 26.94 1.226 75-29 .193
27.66 21.66 1.215 76.55 .193
26.66 26.74 1.215 77.35 .193
39.66 26.91 1.266 76.66 .193
36.66 26.94 1.262 76.46 .193
31.66 26.59 1.103 76.65 .193
32.66 26.67 1.157 '19.66 .193
33.0" 26.61 1.195 79.35 .193
34.66 26.59 1.163 79.66 .192
35.66 21.61 1.196 79.77 .193
36.66 26.69 1.170 79.92 .193
37.66 26.66 1.161 46.12 .193
36.66 26.75 1.163 66.12 .193
39.66 26.92 1.163 66.23 .193
46.6. 26.66 1.169 66.23 .193
41.660 26.64 1.166 66.23 .193
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NVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

COOLER: MAG1AVOX 017 DATE: 15 DEC 66 11:25
VOLTAGE! 17.9 ENGR: NLD
ANDIENT: PROG: CATP* 1.6

TEST: POST LOW TEMPERATURE PERFORMANCE TEST

TIME POWER CURRENT KELVIN LOAD
---------------------------------------------------------------------------------------

6.66 19.36 .670 293.94 6.664
1.00 -16.72 1.665 242.69 6.990
2.06 17.92 1.629 194.43 9.466
3.0 19.6 1.676 150.31 6.666
4.00 19.63 1.157 116.74 6.600
4.33 20.56 1.176 99.35 6.64
5.60 21.28 1.299 7?.26 6.66e
5.12 22.34 1.276 74.13 6.666
6.0 22.S3 1.347 53.71 6.6ee
7.60 23.64 1.362 43.60 e.6oe
6.66 24.65 1.453 36.96 6.66
9.60 25.14 1.439 36.70 6.666

16.66 25.23 1.477 39.68 .66
11.6 25.40 1.403 35.19 O.O6
12.00 29.91 1.497 34.09 o.6oo
13.00 25.53 1.438 34.73 6.966
14.00 25.51 1.464 34.76 0.6
15.66 25.64 1.495 34.62 e.9OO
16.0 25.47 1.477 34.74 6.666
17.96 25.76 1.452 34.79 6.666
16.66 25.71 1.472 34.73 6.o66
19.60 25.66 1.456 34.73 9.6O0
26.66 25.77 1.437 34.73 6.666

30.60 23.66 1.362 it.79 .344
46.60 22.62 1.273 64.25 .344

COOL3OWN & POWER
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NVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

COOLER: MAGNRYOX 817 DATE: is DEC 86 11:25

VOLTRGE: 17.s ENGR: HLD
AMBIENT: PROG: CATP* i.e

TEST: POST-LOW TEMPERATURE PERFORMANCE TEST

---- ------------------------------------------------------------------------
TIME POWER CURRENT KELVIN LOAD

---- ------------------------------------------------------------------------
i,4i 15.36 .676 293.94 0.00
1.60 16.72 1.685 242.69 8.eee
2.60 17.52 1.029 194.43 e.ooo
3.66 10.66 1.970 150.31 0.0oe
4.66 19.63 1.157 116.70 9.990
4.33 26.56 1.16? 99.35 0.994
5.6 21.26 1.299 77.20 .oee
5.12 22.34 1.276 74.13 e.g..
6.0 22.63 1.347 53.71 o.g..
7.66 23.64 1.362 43.00 6.666
6.66 24.65 1.453 30.96 6.66e
9.0 25.14 1.439 36.76 6.609

1o.66 25.23 1.477 35.66 9.90
11.0 25.46 1.403 35.15 6.66,
12.00 25.91 1.497 34.69 6.600
13.60 25.53 1.439 34.73 6.600
14.60 25.51 1.404 34.70 6.666
15.0 25.64 1.495 34.62 6.00
16.0 25.47 1.477 34.76 6.666
17.66 25.70 1.452 34.76 6.666
16.S0 25.71 1.472 34.73 6.1as
19.00 25.66 1.456 34.73 6.666
20.66 25.77 1.437 34.73 6.666
21.60 25.64 1.516 34.77 6.09
22.6 25.61 1.463 43.87 .195
23.00 25.16 1.413 49.06 .273
24.00 24.79 1.436 55.23 .363
25.66 24.16 1.300 58.70 .363
26.00 24.62 1.404 60.29 .363
27.06 24.11 1.375 i1.16 .344
26.0 23.5? 1.337 61.06 .344
29.06 23.35 1.321 -1.39 .344
30.06 23.66 1.342 61.79 .344
31.60 23.26 1.322 62.0 .344
32.6 23.56 1.365 62.37 .344
33.00 23.32 1.311 12.69 .344
34.00 23.33 1.353 43.62 .344

35.00 23.24 1.323 63.31 .344

36.66 22.96 1.370 63.52 .344

37.66 23.04 1.309 63.72 .344
36.66 23.14 1.29V 63.66 .344
39.60 22.99 1.305 64.01 .344
46.6o 22.62 1.273 64.25 .344

41.06 22.76 1.304 i4.30 .344
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NVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

COOLER: MAGNAVOX 616 ENTE: ? DEC 9i 19:06
VOLTAGE: 17.5 ENGR: m x

AMSZENT: 71-- PROG: CATP* t.9

TEST: TEST AT 71 BEG C <AFTER 46 MOUR SAKE>

TIME POWER CURRENT KELVIN LOAD

6.60 21.92 1.253 345.06 o.06o
1.O0 21.62 1.236 209.56 o.600
2.60 22.30 1.31? 237.01 6.660
3.0 22.06 1.331 192.34 6.60
4.00 24.02 1.439 152.63 6.6
5.66 25.20 1.4?S 119.71 6.866
5.77 25.49 1.456 99.65 6.960

6.06 25.66 1.461 93.61 6.O06
6.77 26.66 1.531 70.96 8.6O0

7.66 27.10 1.549 75.61 6.O60
6.66 27.74 1.635 63.47 6.96
9.00 20.35 1.656 57.77 6.660
16.60 20.29 1.607 55.10 0.O61O

11.66 20.39 1.656 54.64 .90Oi

12.0 26.64 1.646 53.79 9.OOO0
13.60 26.66 1.652 53.92 0.0096,
14.60 20.61 1.619 54.24 e.e66

15.66 20.76 1.655 53.96 6.066
16.60 20.75 1.691 52.93 8.00
17.0 20.44 1.645 51.76 8.6O0

16.66 26.51 1.631 56.66 6.0

19.0 20.96 1.693 36.19 9.0O6

20.06 20.96 1.704 49.50 0.600
---------------------------------------------------------------------------------------

36.66 27.30 1.530 70.47 .207

40.0 26.20 1.502 72.67 .287
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HVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

COOLER: MAGNAVOX s1s DATE: 7 DEC 66 19:67

VOLTAGE: 17.5 ENGR: N K
AMBIENT: PROG: CATP# 1.6

TEST: TEST AT 71 DIG C <RFTER 46 HOUR BAKE)

TIME POWER CURRENT KELVIN LOAD

6.06 21.92 1.253 345.66 6.060
1.00 21.62 1.234 269.50 6.666
2.60 22.36 1.317 237.61 0.666
3.00 22.66 1.331 192.34 6.666
4.6 24.62 1.439 152.43 6.066
1.66 25.26 1.475 119.71 6.666
5.77 25.49 1.456 99.65 O.66
6.06 25.66 1.401 93.61 6.6go
6.77 26.6 1.531 76.94 6.660
7.66 27.16 1.569 75.61 6.666
9.60 27.74 1.635 63.47 0.OO
9.0 20.35 1.656 57.77 O.000
16.00 26.29 1.667 55.16 6.6ee
11.96 26.39 1.654 54.64 6.669
12.00 20.04 1.446 53.79 0.666

13.66 26.60 1.652 33.92 6 .66
14.66 2O.61 1.619 54.24 6.60
15.66 26.76 1.655 53.96 6.60
16.60 26.75 1.691 52.93 6.606
17.66 26.44 1.645 51.76 6.60

16.66 20.51 1.631 56.66 6.66
19.66 26.96 1.693 S6.19 6.666
26.00 26.90 1.704 49.16 .606
21.60 26.56 1.619 49..1 6 06

22.60 26.51 1.667 52.93 .67O
23.60 26.53 1.604 54.21 .129
24.66 26.16 1.596 66.57 .179

23.60 26.29 1.655 64.25 .267

26.66 26.6? 1.632 64.55 .207
27.00 27.67 1.636 66.16 .297
26.66 27.96 1.617 69. 17 .207
29.0 27.91 1.621 09.94 .207

36.60 27.36 1.53 'G.4? .207

31.66 27.53 1.541 '60.93 .267
32.66 26.62 1.571 71.27 .267
33.66 27.66 1.564 71.66 .267
34.66 27.6? 1.566 .i .267
35.669 27.66 1.577 72.62 .267

36.00 27.60 1.642 72.2t .207
37.66 27.99 1.565 ?2.44 .267
36.66 27.96 1.569 72.46 .207

39.66 26.66 1.612 72.59 .26?
46.66 28.26 1.562 ?2.67 .267
4t.06 26.16 1.667 72.62 .267
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NVEOL CRYOGENIC COOLER LAP

CRYOGENIC COOLER DATA

COOLER: rAGNAVOX 010 DATE: 7 DEC 1906 21:26
VOLTAGE: 17.5 tmGRi H K
AM$IENT: 2 -0 PROG: CATP* 1.0

TEST: POST 46 HOUR 71 DEG.C BAKE <TEST RUN AT 23 DEG.C AMS. TEMP.>

TIME POWER CURRENT KELVIN LOAD
----- ----------------------------- ----------------------------------------

0.00 19.51 1.115 300.40 0,00.
1.00 19.17 1.030 251.17 0.000
2.00 10.95 1.112 204.19 g.900
3.00 19. 1.136 161.57 0.000
4.00 21.06 1.224 123.7 6.0o
4.77 22.71 1.297 90.06 0.000
5.0 22.22 1.261 91.27 0.000
5.45 22.90 1.313 79.39 0.000
6.00 23.52 1.346 66.55 0.000
7.00 24.35 1.420 53.09 0.000
0.00 25.27 1.499 47.23 0.000
9.00 25.76 1.451 45.22 0.000

10.06 25.?s 1.449 44.96 0.000
11.06 25.73 1.449 44.74 0.000
12.00 26.12 1.450 44.79 0.000
13.00 26.09 1.450 44.87 0.00
14.00 26.20 1.510 45.13 0.000
15.00 26.29 1.510 45.35 0.000
16.00 26.36 1.521 45.44 0.00
17.00 26.09 1.474 45.74 0.000
10.00 26.22 1.535 45.66 0.000
19.00 25.99 1.551 45.96 0.000
20.00 26.49 1.514 46.27 0.000

f 30.00 25.65 1.522 73.24 .343
40.00 25.59 1.485 72.02 .342
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NVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

COOLER: MFAGNAVOX 6IS DATE: 7 DEC 1966 21!26
VOLTAGE: 17.5 ENGR: N K
AMBZENT: 4J%4 PROG: CATP* 1.0

TEST: POST 40 NOUR 71 DEG.C lAKE (TEST RUN AT 23 DEG.C AMI. TEMP.>

TIME POWER CURRENT KELVIN LOAD

0.O0 19.51 1.115 30.40 6.000

1.0 16.1? 1.30 251.17 0.606
2.60 10.95 1.112 204.19 0.606

3.0 19.65 1.136 161.57 e.S..
4.00 21.096 1.224 123.67 6.06
4.77 22.71 1.297 96.66 0.060

5.6 22.22 1.248 91.27 0.60o

5.45 22.96 1.313 79.39 6.00

6.00 23.52 1.346 66.55 6.6,6

7.04 24.35 1.426 53.09 0.000

6.O6 25.27 1.499 47.23 6.060

9.60 25.76 1.451 45.22 6.606

10.60 25.75 1.449 44.94 0.00o
11.00 25.73 1.449 44.74 0.600
12.0 26.12 1.456 44.79 6.060

13.60 24.09 1.450 44.07 0.000
14.60 26.20 1.510 43.13 6.006

15.00 26.29 1.510 4 .35 6.000

16.0 26.36 1.521 45.44 6.00

17.06 26.09 1.474 45.74 6.00

16.S6 26.22 1.535 43.46 0.066

19.00 25.99 1.551 45.96 0.0660

26.60 26.49 1.514 46.27 0.60

21.00 24.11 1.521 46.01 0.006

22.00 26.29 1.469 35.93 .195

23.00 25.95 1.561 61.47 .256

24.00 25.4 1.474 ii.04 .342

25.90 25.26 1.462 ?1.12 .343

26.60 25.26 1.451 72.71 .343

2?.6 25.20 1.404 73.36 .343

26.00 24.93 1.426 ?4.01 .343

29.00 29.30 1.420 73.94 .343

30.00 25.45 1.522 73.24 .343

31.0 25.40 1.440 ?2.96 .343

32.0 25.37 1.446 72.59 .343

33.00 25.45 1.404 72.44 .343

34.06 25o 29 1.430 72.32 .342

35.06 25.76 1.439 72.51 .342

34.00 25.13 1.431 72.59 .342

37.6 25.54 1.474 72.59 .342

36.60 25.61 1.431 72.67 .342

39.00 25.2? 1.452 72.71 .342

40.66 25.59 1.405 72.62 .342

41.6 25.46 1.456 72.70 .342
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NVEOL CRYOGENIC COOLER LAI

CRYOGENIC COOLER DATA

COOLER: Magnavox 617 DATE: 03 December 66 15:20

VOLTAGE: 17.5 ENGR: Hery Kling
AMIJENT: PROG: CATP* 1.e

TEST: Nigh Temp test (domle at 71 C after 46 hours of baking)

------------------------------------------------------------------

TIME POWER CURRENT KELVIN LOAD
-------------------------------------------------------------------------

6.66 15.53 .667 346.43 6.966
1.66 19.56 1.144 26S.e 6.666
2.00 19.66 1.129 235.86 6.666
3.0 20.90 1.226 169.61 6.666
4.0 21.59 1.235 146.60 6.666
5.66 22.06 1.320 115.34 6.666
5.65 24.22 1.304 91.2? o.6ee
6.66 23.09 1.36 96.32 .06
6.65 25.50 1.45? 76.71 6.666
7.66 24.61 1.427 73.60 6.666
6.66 25.14 1.562 64.60 6.e66
9.66 25.55 1.462 59.21 0.666

to.6 25.96 1.562 56.74 6.666
11.96 26.19 1.499 55.54 0.069
12.6 26.31 1.46? 54.92 6.666
13.66 26.36 1.526 54.67 6.666
14.00 26.39 1.50 54.54 0.666
15.6 26.30 1.516 54.50 6.666
16.66 26.64 1.546 54.50 6.O00
17.0 26.32 1.494 54.63 6.66
16.66 26.55 1.536 54.67 6.066
19.0 26.43 1.516 54.71 6.660
20.0 26.52 1.546 54.03 0.666

36.6 25.91 1.465 71.63 .260
40.0 26.02 1.492 71.61 .26
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NVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

COOLER: M&gnavox 01? DATE: 03 December 66 15:27
VOLTAGE: 1?.3 ENGR: Henry Kling
AMBIENT: PROG: CATP. 1.6

TEST: Migh Temp test (done at 71 C after 40 hours of baking)

TIME POWER CURRENT KELVIN LOAD

6.66 15.53 .667 346.43 0.666
1.6O0 19.6 1.146 269.96 e.g..
2.60 19.66 1.129 235.66 6.660
3.66 26.90 1.226 169.61 6.OOO
4.60 21.59 1.235 146.66 O.66
5.60 22.06 1.326 115.36 6.O6
5.65 24.22 1.304 96.2? 6.66
6.66 23.69 1.300 90.32 6.O6
6.65 25.50 1.45? 76.71 6.O0
7.66 24.01 1.42? 73.66 6.oeo
6.6o 25.14 1.562 64.00 6.6,0
9.66 25.55 1.462 59.21 6.66o

to.66 25.06 1.502 $6.74 6.O06
11.66 26.19 1.499 55.54 6.O6
12.66 26.31 1.46? 54.92 O.666
13.66 26.30 t.526 54.67 o.6oo
14.66 26.39 1.560 54.54 6.60
15.66 26.30 1.516 54.56 e.0e.
16.o6 26.64 1.546 54.56 6.o0
17.66 26.32 1.494 34.63 6.666
16.S6 26.55 1.536 54.67 6.6oo
19.0 26.43 1.516 54.71 6.O0
26.66 26.52 1.546 54.63 6.0g
21.06 26.54 1.525 54.60 6.0
22.66 26.51 1.554 57.61 .679
23.00 26.41 1.523 66.63 .136
24.00 26.54 1.516 64.21 .179
25.60 26.23 1.477 67.55 .206
26.66 26.15 1.466 69.22 .206
27.66 25.69 1.463 76.65 .2g6
26.66 26.61 1.463 76.52 .266
29.6 25.95 1.473 76.87 .26
36.60 25.91 1.465 71.63 .280
31.66 26.66 1.43? 71.15 .2gS
32.06 25.69 1.404 71.36 .266

33.06 25.69 1.475 71.30 .206

34.60 25.73 1.47 71.42 .266

35.60 25.77 1.401 71.46 .20
36.00 25.9? 1.530 71.56 .206
37.66 25.62 1.56? 71.5 .206
30.66 25.66 1.401 71.69 .2g6

39.60 26.12 1.454 71.61 .206

46.g6 26.62 1.492 71.61 .2O6

41.60 25.59 1.442 71.73 .261
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NVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

COOLER: MAGNAVOX 017 DATE: 3 DEC Of 14:41
VOLTAGE: 1?.5 ENGM: MAL
A14IENT: PROG: CATP. lg

TEST: Post Nigh Temp baseline (& ambient).

---------------------------------------------------------------------------------------
TIME POWER CURRENT KELVIN LOAD

---------------------------------------------------------------------------------------
0.60 15.21 .069 290.99 9.606
1.66 14.70 .960 252.4? 9.994
2.0 17.6? 1.630 265.24 6.0
3.0 16.72 1.607 162.25 6.66e
4.60 19.62 1.176 123.69 0.00
4.77 21.06 1.263 90.08 6.66
5.00 21.17 1.229 91.14 0.066
5.45 23.14 1.322 79.46 ..99
4.60 22.64 1.344 64.43 6.00
?.66 24.24 1.419 32.01 6.666
0.00 25.25 1.479 47.23 0.010
9.00 25.21 1.390 44.07 0.000

16.0 25.51 1.446 44.69 0.06
11.60 25.17 1.446 43.74 0.960
12.00 25.54 1.493 43.70 0.006
13.60 25.57 1.516 43.76 6.96
14.0 25.45 1.479 43.91 0.06
15.00 25.46 1.462 44.69 6.666
16.0 25.44 1.423 44.16 8.066
17.00 25.76 1.426 44.18 1.666
10.60 25.56 1.406 44.13 6.666
19.66 25.64 1.434 44.22 6.609
20.00 25.44 1.490 44.26 0.600

---------------------------------------------------------------------------------------
30.60 24.94 1.433 35.66 .193
46.60 24.94 1.414 56.69 .153

UU*UUSUU m uUUU uUU fl*U*Uu**UuU*UuuU*U auuumauaamuumu uauauuia uauuiamuauautuuu.
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HVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

COOLER: MAGNAVOX 01? DATE: I DEC 66 14:41
VOLTAGE: 17.5 ING*: MAL
AMBIENT: Z3C- PROG: CATP# i.J

TESTS Post Wtfpt T emp baseline (at ambient).

TIME POWER CURRENT KELVIN LOAD
---------------------------------------------------------------------------------
0.0 15.21 .69 296.99 6.600
1.66 16.70 .966 252.67 6.666
2.60 -17.O7 1.630 205.24 6.0e0
3.00 10.72 1.007 162.25 6.600
4.00 19.02 1.170 123.69 e.606
4.77 21.66 1.203 90.00 0.60
5.66 21.17 1.229 91.10 6.60
5.41 23.14 1.322 79.46 6.06
6.66 22.84 1.304 6.43 6.oee
7.60 24.24 1.419 52.61 6.oeo
6.00 25.25 1.479 47.23 6.000
9.0 25.21 1.390 44.07 O.6OO

16.66 25.51 .1.446 44.09 0.06
11.$@ 25.17 1.440 43.74 6.660
12.66 25.54 1.493 43.70 6.660
13.00 25.5? 1.51 43.70 6.66
14.00 25.45 1.479 43.91 6.060
1.6o 25.40 1.462 44.09 6.60 '
16.0 25.44 1.423 44.10 O.60
17.66 25.76 1.420 44.16 6.660
16.60 25.50 1.466 44.13 6.660
19.60 25.64 1.434 44.22 6.060
26.60 25.46 1.496 44.26 6.666
21.66 25.56 1.419 44.39 0.06
22.0 25.27 1.475 47.76 .679
23.00 25.27 1.473 56.66 .116
24.66 25.04 1.446 52.65 .16?
25.66 24.99 1.433 55.39 .193
24.66 25.16 1.464 56.65 .193
27.66 24.61 1.409 56.69 .193
20.60 24.95 1.410 56.64 .193
29.00 24.60 1.444 54.54 .193
30.66 24.94 1.433 55.60 .193
31.00 25.26 1.425 55.93 .193
32.60 24.91 1.370 55.93 .193
33.60 24.6? 1.425 55.64 .193
34.66 25.41 1.46 55.97 .193

35.60 21.56 1.430 55.9? .193
36.60 21.21 1.466 56.61 .193
37.66 21.36 1.446 56.01 .193
30.6 25.09 1.499 56.09 .193
39.00 25.65 1.428 56.09 .193
46.66 24.94 1.416 56.09 .193
41.60 25.6 1.432 56.69 .193
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HVEOL CRYOGENIC COOLER LAI

CRYOGENIC COOLER DATA

COOLER: MrAGNAVOX 61? DATE: 17 DEC ai 16:5
VOLTAGE: 17.5 ENGR: NLD

AMBIENT: PROG: CATP* 1.0

TEST: POST MECHANICAL SHOCK TEST

TIME POWER CURRENT KELVIN LOAD

i.9i 17.97 1.027 392.64 0.69

1.O0 16.51 .96 256.57 8.666

2.60 17.26 .903 266.99 6.666
3.60 16.12 1.846 156.96 6.60
4.66 19.34 1.154 116.16 6.066

4.55 26.16 1.149 97.33 0.606
5.0 2o.7o 1.219 62.56 9.66@
3.12 21.44 1.229 79.42 0.80
6.0 21.90 1.291 55.17 6.90
?.Go 23.03 1.321 46.40 0.966
$.66 23.91 1.373 41.91 8.666

9.66 24.16 1.405 40.04 6.130

16.66 24.20 1.306 39.13 0.000
11.0 24.72 1.413 36.? 0.666

12.66 24.36 1.399 36.67 0.600

13.O6 24.45 1.411 36.67 0.066

14.66 24.45 1.361 103.79 0.666

15.00 24.35 1.461 i3.90 6.866
16.00 24.66 1.466 ! .09 8.666

17.06 24.47 1.369 ; .24 8.866

16.0 24.47 1.386 . .35 6.96

19.0 24.69 1.373 '?.47 0.06

26.00 24.50 1.426 3).62 6.6O6
------------------------------------------------------------------------------------

30.60 22.90 1.325 da.29 .343

46.66 22.96 1.293 os.21 .343
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NVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

COOLER: rGNAVOX 617 DATE: 17 DEC 86 16:57
VOLTAGE: 17. ENGR: NLD
ANIRENT: PROG: CATPe 1.0

TEST: POST MECHANICAL SHOCK TEST

------------------------------------------------------------------
TIME POWER CURRENT KELVIN LOAD

-------------------------------------------------------------------------
0.60 17.97 1.027 362.64 4.960

1.66 16.51 .966 256.57 6.066
2.66 17.20 .963 200.99 6.666
3.00 10.12 1.066 156.04 O.O00
4.66 19.34 1.154 116.16 0.OO0
4.55 20.16 1.149 97.33 0.006
5.66 26.7O 1.219 62.50 6.666
5.12 21.44 1.225 79.42 6.06
6.60 21.90 1.291 5.1? 0.600
7.60 23.63 1.321 46.46 0.60
6.66 23.91 1.373 41.91 0.666
9.66 24.10 1.405 40.04 0.6O

16.60 24.26 1.306 39.13 6.0
11.66 24.72 1.413 36.75 I. oo
12.00 24.30 1.395 30.47 0.00
13.00 24.45 1.411 30.6? 0.06
14.06 24.45 1.301 36.79 0.06
15.00 24.35 1.401 3.90 0.066
16.00 24.46 1.40 39.09 0.000
17.06 24.4? 1.369 39.24 0.60
16.60 24.47' 1.366 7).35 0.006
19.60 24.49 1.373 39.47 0.00
26.66 24.56 1.420 39.62 0.00
21.60 24.49 1.432 39.61 0.066
22.0 24.0 1.371 40.97 .195
23.06 24.14 1.343 34.70 .273
24.0 23.54 1.311 60.49 .343
25.66 23.20 1.362 m3.$0 .343
26.00 22.70 1.335 65.57 .343
27.0 23.2? 1.320 66.63 .343
20.6 23.64 1.205 i?.66 .343
29.00 22.96 1.336 67.99 .343
36.66 22.96 1.325 66.29 .343
31.60 22.7? 1.314 4a.92 .343
32.00 22.09 1.200 .a.64 .343
33.60 22.73 1.326 68.79 .343
34.00 22.90 1.290 60.96 .343

35.00 22.0 1.324 fi.96 .343
36.00 22.79 1.334 69.04 .343

37.60 22.04 1.298 t0.96 .343

30.66 22.00 1.296 19. 17 .343
39.00 22.4? 1.200 69.17 .343

4O.66 22.90 1.293 69.21 .343

41.0 22.90 1.263 69.36 .343
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NVEOL CRYOGENIC COOLER LAB

CRYOGENIC COOLER DATA

COOLER: MAGHAYOX 010 DATE: 17 DEC 86 15:1@

VOLTAGE: 17.5 ENGR: mLD
AMBIENT: PROG: CATP. 1.0

TEST: POST MECHANICAL SHOCK TEST

TIME POWER CURRENT KELVIN LOAD

6.66 15.46 .600 297.62 6.60
1.00 16.15 1.964 245.46 0.66
2.06 16.77 1.117 197.92 6.0es
3.66 19.66 1.134 154.53 0.96
4.06 26.92 1.193 115.30 6.606
4.55 22.39 1.279 96.71 6.00
5.00 22.10 1.297 82.12 6.o66
5.12 23.62 1.356 79.12 6.00

6.00 23.63 1.400 56.64 6.600
7.60 24.96 1.452 47.23 6.006
0.66 25.44 1.506 43.09 6.60
9.06 25.69 1.461 41.06 8.090
10.60 26.27 1.522 46.36 0.600
11.66 26.61 1.460 40.36 e.609
12.00 26.44 1.505 40.12 0.600
13.60 25.94 1.512 46.12 6.006
14.0 26.04 1.47t 40.30 a.e.
15.0 26.22 1.503 39.77 0.16
16.66 26.29 1.567 39.77 0.6aa
17.0 25.95 1.401 39.96 0.609
16.6 25.65 1.443 40.11 0.00
19.66 26.16 1.499 40.36 0.666
26.00 26.21 1.510 40.21 0.600

------------------------------------------------------------------------------------
30.66 24.59 1.423 l.i.66 .343
40.0 24.67 1.420 iG.92 .343
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NVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

COOLER: MAGNAVOX 61O DATE: 17 DEC 66 15:10
VOLTAGE: 17.5 EMGR: HLD
AI3ZENT: PROG: CATPO 1.0

TEST: POST MECHANICAL SHOCK TEST

TIME POWER CURRENT KELVIN LOAD

6.0 15.46 .s06 297.62 6.666

1.66 16.15 1.066 245.44 6.06

2.66 16.77 1.117 197.92 0.60

3.0 19.66 1.136 154.53 6.06
4.66 26.92 1.193 115.36 6.666
4.55 22.39 1.279 96.71 0.06
5.66 22.16 1.297 62.12 6.66
5.12 23.62 1.350 79.12 6.60
6.60 23.63 .1.408 50.64 6.666
7.66 24.96 1.452 47.23 6.0
6.60 25.44 1.560 43.69 6.00

9.00 25.69 1.461 41.00 0.00
16.66 26.27 1.522 46.36 6.60
11.66 26.61 1.460 40.30 6.666
12.00 26.44 1.505 40.12 6.60

13.00 25.94 1.512 40.12 6.600
14.06 26.64 1.471 40.36 6.606
15.S6 26.22 1.503 39.7? 0.660
16.06 26.29 1.507 7 .?7 0.066
17.0 25.95 1.461 39.96 6.000
to.$6 25.65 1.443 40.11 0.666
19.00 26.16 1.499 40.30 6.6

20.00 26.21 1.510 40.21 6.006

21.60 26.35 1.495 40.34 0.006

22.0 26.34 1.504 49.86 .195

23.60 25.91 1.474 54.29 .273

24.0 25.20 1.425 59.56 .343

25.06 24.96 1.307 62.61 .343

26.00 24.03 1.425 64.69 .343

2?.66 24.40 1.399 64.91 .343

26.60 24.56 1.365 63.44 .343

29.0 24.72 1.444 63.89 .343

36.66 24.59 1.423 -6.66 .343

31.0 24.55 1.442 is.1 .343

32.00 24.63 1.413 16.35 .343

33.0 24.30 1.404 11.39 .343

34.0 24.71 1.417 64.47 .343

35.00 24.69 1.463 66.59 .343

36.6 24.76 1.416 ii.63 .343

37.00 24.75 1.446 66.72 .343

36.00 24.73 1.422 6.00 .343

39.60 24.70 1.459 i.40 .343

46.60 24.87 1.420 66.92 .343

41.66 24.43 1.412 46.92 .343
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NVEOL CRYOGENIC COOLER L.AD

CRYOGENIC COOLER DATA

COOLER: MAGNAVOX 010 DATE: 7 JAN 07 16:24
VOLTAGE: 17.5 ENG*: HL.D
AMBIENT: PROG: CATP# 1.6

TEST: POST VIBRATION IASELINE TEST

TIME POWER CURRENT KELVIN LOAD
--------------------------------- ----------- ----------------

6.06 16.02 .914 301.986.0
1.66 18.36 1.655 256.61 0.666
2.66 19.16 1.100 262.49 6.666
3.60 19.96 1.162 156.61 6.666
4.60 21.16 1.233 119.3? 6.66
4.67 22.23 1.276 97.22 6.666
5.66 22.76 1.34t 66.66 6.666
5.23 22.77 1.301 79.77 6.666
9.66 24.16 1.435 61.14 6.666
7.66 25.06 1.510 46.42 6.66
6.66 26.14 1.456 43.52 6.666
9.66 26.35 1.457 41.34 9.666
16.66 24.64 1.536 46.43 6.096
it.66 26.56 1.536 46.'39 6.666
12.06 26.77 1.562 39.56 6.666
13.66 24.66 1.542 39.62 0.666
14.66 26.57 1.531 39.92 066
15.66 26.62 1.471 39.73 6.066
16.06 26.66 1.542 39.65 6.066
17.66 26.74 1.477 46.22 6.6096
16.66 26.66 1.557 39.96 6.0
19.66 26.'?6 1.562 46.64 6.066
26.66 26.64 1.562 46.22 6.660

36.66 24.64 1.441 65.36 .343
406 24.77 1.386 66.66 .343

340 COOLflOWN & POWER 5
320

c 366
)266
-266 140 M

* Y0~246 z
~220

~120
~ 1 40* . *~. 20

42
5 1 ias 2 36 35 460

TV1614 (M i M



NVEOL CRYOGENIC COOLER LAD

CRYOGENIC COO6ER DATA

COOLER: MAGNAVOX 016 DATE: 7 JAN4 S7 16:25
VOLTAGEg: 17.5 ENGR: HLD
ANCIENT: PROG: CA?P* 1.9

TEST: POST VIBRATION IMSELINE TEST

--------------------------------------------------------------------------------------
TIME POWER CURRENT KELVIN LOAD--------------------------------------------------------------------------------------
0.0 16.62 .916 301.90 .0
1.66 10.30 1.655 200.61 6.600
2.06 19.16 1.166 262.49 6.6663606 19.90 1. 162 156.61 6.66
4,06 21.10 1.233 119.37 .0
4.67 22.23 1.276 17.22 6.666
5.66 22.70 1.361 06.0 6.000
5.23 22.?? 1.301 79.77 0.666
6.66 24.16 1.435 61.14 6.960
7.601 25.66 1.316 46.62 6.666
6.0 26.14 1.436 43.52 6.666
9.66 26.35 1.457 41.34 6.066

16.66 26.64 1.536 46.43 6.666
11.66 26.58 1.534 40.39 6.66
12.0 26.77 1.562 39.56 0.666
13.66 26.60 1.542 39.62 6.6669
14.66 26.97 1.531 39.92 9.06
15.660 26.62 1.471 39.73 0.006
16.0 26.66 1.542 39.65 6.666
Mee0 26.74 1.4?? 40.22 e.000
16.06 26.66 1.557 39.96 6.060
19.06 26.76 1.502 40.64 0.0

426.66 26.66 1.562 40.22 9.999
21.60 26.92 1.569 40.15 6.999
22.66 26.31 1.567 46.66 .195
23.0 25.02 1.495 54.66 .273
24.66 23.60 1,441 59.35 .343
25.66 25.55 1.466 62.33 .343
26.60 25.29 1.447 63.76 .343
27.60 25.16 1.466 64.56 .343
26.06 25.22 1.444 65.63 .343
29.60 25.63 1.444 65.24 .343
36.00 24.66 t,441 65.36 .343
31.0 25.24 1.437 65.53 .34332.66 25.39 1.435 65.57 .4
33.66 25.12 1.461 65.41 .343
34.60 24.93 1.465 65.77 .343
35.66 25.04 1.426 65.72 .343
36.60 25.6? 1.403 65.77 .343
37.66 25.17 1.456 65.65 .343
36.00 24.69 1.404 65.96 .343
39.00 25.12 1.419 66.62 .343
40.60 24.77 1.306 666 .343
41.06 24.99 1.410 66.66 .343
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RS-03
MR TEST ENVIRONMENT

FREQUENCY CRITERIA
(KU.) FIELD (V/m) POLARIZATION NODULATION

0.14 10 V A's
0.750 10 V A's
2.175 so V A,
3.7 so V Al
5.3 so V As
7.75 s0 V A,2
.0.46 50 V A's
13.964 50 V A's
20.12 50 V ASC
!4.5 s0 V As,C
26.0 s0 V/H As,C,
30.0 s0 V/H A,B,C
16.0 so V/H A,B,C
4.0 so V/H AlC

52.0 50 V/H AsC
,3.6 50 V/H A,B,C
-5.7 10 V/H As
.41.5 10 V/H A's
355 10 V/H A,3
03 10 V/H AD
90.8 10 V/R A,D

7.96 10 V/H A,D
"42 10 V/H AID
250 10 V/H AID

d450 10 V/H AD
6500 10 V/H A,D
0000 10 V/H A,D

- CONTINUOUS WAVE

- 501 MODULATED WAVE WITH 1000 Hz (AL 5Hz) MODULATION FRUIQONCY

. FM MODULATED WITH 6 kHz (. 1.5 kHx) DEVIATION AND 1000 Hz (L 5 Hz)
MODULATION FREQUENCY

P UK WITH 10 us (k lus) PULSE WIDTH A 10% AND 800 Hz (*-. Hz) PRP

flIGURF 42.

B-127



MM&T

Iagnavo=c LIFE TEST

ELECTROOPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. O 1

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CuM

DATE aC MINUTES WATTS *K AMPS @17.5VDC READING HOURS INITIALS

top.' %1 l; . -2d a"0.7 41o, @ -3 6)& t4-.a 633ed/ Joy, L-

. r 4*.- g 1 -.- W. 914;4e. 1 14 11O o

-"___ .3'1 ..2 . i ? . " i.- yo ''' ' _____, o

-__L otf . .° 94 4..0 , I

__0_ 4 ____? Ot [- 4' 1+~ '0z.1 16c~.~

%C @ - 1 7.V
Vil________bo. %45(5 V. t ~LIeo

K0L740 a -c/O t oo16 fc ? 1i2 - " 1 'o &

ToROE iov-, DAE & --. *- rsm4Ld it "f o'

_340_H ___L_ a._ .tL4. %, Ig - 3 44LI t_____

SPCNO_0MI_.8:_3 BOOK 12A 30b WATTS INF INFO

APROE DAT B-128-" 2"

1.13i1~- (. j ?i ._ __ _ _

___f~S_ ____"j- IS .75'roc )Ari ~ j .44oIAA9

____ __ 2e~ ~B-128~



igE aVC LIFE TEST

ELECTRO-OITICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO.

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 80*K LOAD STATION CURRENT WATTS ETI Cum

DATE 0C MINUTES WATTS AMPS @17.5VDC READING HOURS INITIALS

,- ?.Iv 4 ,2 .-, * go .. T 6 ., ._ --

I -_n. o - ) f ' ., . @ . ." -"

?..s - "3 9 t.$O .. '2 #& Li.&.t"  L''. ____r ' 111 "* "a' '"' i . 4o.2. 2X 6,.& Ig . 13 i r

-5 ' OZ 191% -1,Zc 2. 3 4 ,& - 9&5', U41t. - If .1s

____3L -s -z =Js wbs 42-## 1 10to

_-'Sol t__ ____ L9o *.'7,

S32. 17 V-0 -0I' -0 567 7 tb94oV31I6

_.__-_ 9 j.A !V. - r, 14.0.'. 3 f0o
____-_ ! ~ -3 9 i1za V~ Ste~ *A 9& to '

,&I_ -__ ____ 1o 7 V-1o V100 45r. 96I9 1 /.31 Z. o re
5_t'Lfr_1-9 1__7 a 40 Ls . 94e..' 6317 -L 1300

_____ - *I -a . LO t 7 1.-% 2.71. 00.1 4 )1&"

___ __~ t '1'9 2140 4*1*oo )&ZrJ e.S~2*2. 0

.208:-32 °

SPEC INFO 10 MIN .280: 23* 80OK 1.72A 30 WATTS INFO INFO

ONLY @ 23"C .232: 52" MAX MAX MAL ONLY ONLY
MIN @ 17.5V

PERFORMED BY

APPROYKIB' ;, DT_2A _

B-129



MM&T

agnavox~ LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. 0
DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI cum

DATE 0C MINUTES WATTS AMPS @17.5VDC READING HOURS INITIALS

7.). ' .D ., -- ,. 2.3. L&.2. C1,7.o 603te), O17vvi

12_ - -- I _ _ 0 I L.%., f -,io 1 ?#+v  (a" _ _'3

____ _.___ - . , 2 ' ., "S. 1S - ' 10^'0

7'; ,, lZ7o 2.-- a I led , ll. &A I. -, :1,'S 16 I'.9 1 11000 1

-70 1 ar4 l4V4'-lrl0rls'r

I - I8 23 ° t0) 1 .7 ?SLiL 30 -AI$S I O I O

vs %aid 2 .232 I AXAO

_ ___No 4-t -o o 709. 171 '. 07 10

-LAt I B- o L03

__ !K7 a__ I~g - 24/70b4pai* w 'o em yL o) "g t r o

SPEC INFO 10 MIN .280: 23m lK 1.72A 30 WATTS INFO INFO

ONLY @ 23*C .232: 52' MAX MAX MAX ONLY ONLY
MIN @ 17.5V

PERFORMED BY

APPROVED B DT

B-130



MM&T
Magnac 2oac LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO._ _ _ _

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION CURRENT WATTS ETI CUM

DATE oC MINUTES WATTS °K AMPS @17.5VDC READING HOURS INITIALS

- -___ '-'-" - -- .-,- _ ,.rC., 2' 7',-jJ,.c.'* , "".z.- '-- ...

,,__ -2i _7" p-- /.- ..2 .- c _'___ ., e.- %,,,

'7,7_____ __ __ - 5" , -. 2c ,.___ .'c , -7 / _,__,_-__- ,-vI

11 '.5 4.rc. 70 / 6' o?- 5-7

" -P--, 2- __.s- 3-7, , ,.,

.208: -32/
SPEC INFO 10 MIN .280: 23* 80*K 1.72A 30 WATTS INFO INFO

ONLY @ 23% .232: 52_ MAX MAX MAX ONLY ONLY

MIN @ 17.5V

PERFORMED BYAPPROVED DATE_ '',=Fc DATE -)c-" .-'_ _

B-131



Foldback/Input Power 6/19/87

5 Day Data Collection
Unit S/N 011

Cooldown Time to 100 K 7.0 min.85 K , 85 K min.

Zo'C VDC I WATTS FBV _ .L.

17.5 2.10 36.75 1.0 79.8 .350

17.5 1.98 34.65 1.50 80.5 .350

17 .15 
0. 0- X--" 72.0 .280

17.5 2.0o4 35.70 0.0 72.0 .280

-32 kC 17.5 1.96 34.30 0.0 78.7 .350

17.5 1.93 33.78 M.,4 80.1 .350

1.?. 5 1.67 2%40 7r,30 80.4 ,20

175 1.98 34.65 0.0 68.9 .280

52 C 17.5 2.04 35.70 0.0 $2.4 .290
--- _ ----. .290

17.5 1.83 3 31@ 80.5s

17.5 2.07 36.23 0.0 75.4 .232

B-132



Foldback/Input Power 6/17/87
5 Day Data Collection

Unit S/N 011

Cooldown Time to 100 K 6.8 min.to f to "85 K 7m min.

20 C VDC I WATTS HBV K H.L.

1 .5 2.00 35.00 0.0 79.8 .350
17.5 1.97 34.47 1.90 80.4 .350
17.5 1.72 3a," 3 Z3 80.2 .Z80
17.5 2.03 35.5± 0.0 71.3 .280

-32 C 17.5 1.95 34.12 0.0 79.7 .350
17.5 1.92 33.60 1.35 8Q.5 .350

17.3 21.46 3. 8ffL217.5 1.97 31. 7 0.0 68.9 .280

52 C 17.5 2.05 35.88 0.0 82.0 .290
17.5 --- --- ---- .290
171.5 1.87 3zis 1.1 8Q0 '23
17.5 2.07 36.23 0. 75.3 .232

6/18/87

20 C 17.5 2.00 35.00 0.0 79.8 .350
17.5 1.97 34.47 1.89 80.4 .350

]M4 1.72 I- " .28017.5 2.03 35.&. 0.0 71.2 .280

-32 C 17.5 1.95 34.12 0.0 80.3 .350
17.5 --- ---- .350
17.5 1.97 3 .7 0.0 69.0 .280

52 C 17.5 2.04 35.70 0.0 82.3 .290--- .290

32*72 80.0 .23217.5 2.07 36.23 0.0 75.3 .232
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Foldback/Input Power 6/15/87
5 Day Data Collection

Unit S/IN 011

Cooldown Time to 100 K 6.8 min.
of ..f . .. 85 K = min.

20 C V_._ I WATTS FBV °K I{L.

17.5 1.98 34.65 0.0 79.5 .350
17.5 1.96 34.30 1.96 80.4 .350
17.5 1.72 30.10 1- 3.19 80.0 .280
17.5 2.02 35.35 0.0 71.5 .280

-32% 17.5 1.96 34.30 0.0 80.5 .350
17.5 ---- .350
17.5 1.66 29.05 3.29 80.-5 .a0
17.5 1.98 34.65 0.0 68.7 .280

520 C  17.5 2.05 35.88 0.0 82.5 .290
17.5 - --- ---- .290
17.5 1.88 32.90 3.0,. 80.2 .232
17.5 2.07 36.23 0.0 75.7 .232

6/16/87

20"C 17.5 2.00 35,00 0.0 79.8 .350
17.5 1.97 34.47 1.90 80.4 .350
17.5 1 7&, 3Q10 3.2), 80.4 .280
17.5 2.03 35.52 0.0 71.3 .280

-3_* 17.5 1.95 34.12 0.0 78.7 .350
17.5 1.91 33.42 1.50 80.4 .3501.68 2T.O7 3.2"h 80.1 .280

1' 68.9 .280
1:271 80.97 3.780.

17.5 2.04 35.70 0.0 83.0 .290
15 --- ----- - - .290

IM 32.72 3.04 80.3 .232

17.5 2.07 36.23 0.0 75.9 .233
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MM&T

=,-r - mV LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. 4 !/

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 80OK LOAD STATION CURRENT WATTS ETI CU.

DATE aC MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

7--7 s 7.- - 51 11.4 1 ,,7. 4 -1e., 1 S IiC I

_____ ______'73 .oo 1 92 1 Sj& 77jo ____I

t-- k-1 -.2 .? 3 . o 7V I .I - s 9 " 3

7 .€ .W )3 0___. _.,r,- ."1 1" I , -2,

I II'

-- t9- 171 -- 7 - c I "4e' i3 qtOZ l

-7 -20- 71. ad,~ 37 IJ 'Z'79- "S 17C S'

' ,) -2 2.-o 6S'se. 11. . O ,

3'. .209 c98:-1"7'1235-
-v'~~? -9i- ___ 2. It, 34.() S- ~ c IN)~* vv'' . /os

SPEC INFO 10 KIN .280: 23° 80OK I.72A 30 WATTS INFO INFO
ONLY @ 235C .232: 52 MAX( M.AX MAX ONLY ONLY

KIN @ 17.5V

PERFORMED BY____________
APPROVED if- AE" - ':'

SB-I 35

I v " I.S_ 31 - 16 ,4,-



MM&T

M ag ncwwaoc LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. 02 //

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 80*K LOAD STATION CURRENT WATTS ETI CUM

DATE oC MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

j-,O--, .- - -- !- 74'.) 1.% 13-.5- 'a) ,.. ,-.

4j2. ± 2Ssl ' IX 31 00o .315, &133i~h

0_ 7L 1.9o 33-Z5 67 6"i. 0 jig

M 7/ 3.f I -ir/- 3Z-3 ze 76 23/9 ly Z r ,

'-1?-7 7 7  32,_3 f {'L. .7 . t 7 IM? .,

_;m _ - c w -s2- L.o 1/ 7j 5~e -6 I-V -z-3-
_ 01 -'_ - • c.)-1 0,7 /.%G 33' 35 3 6- 1,96%i- .

3S 'K~i 71-z t'a -7 ?l - ( It 1;7 C %

-.--- . . . 3. 71, 3%-)7.9 QzstZ,
S-.g7 o.3 - "?- 3 70 . i J.7 3t4.-- 74.1-.e ,;n&7.9 o"?

5- ;-'7 sWI i 'L9" 7dT'Oe I, 2S. ?3.It 4q.o olk-4L

yo 19 2 V 2c , 7O j.7 -- 73w I- -2 ?
-- *3a-j 'r Oe 33-y Af? t, 4t v-- I
f-2'1-9~. -7 'T 7!; 6, -7 ~4-131

.208: -32*
SPEC INFO 10 MIN .280: 23* 80°K 1.72A 30 WATTS INFO INFO

ONLY @ 23"C .232: 526 MAX MAX MAX ONLY ONLY
MIN @ 17.5V

PERFORMED BY

APPROVED n DATE .j =:I-
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MM&T

gn crwoc LIFE TEST
ELECTRO.OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. (0

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE oC MINUTES WATTS OK AMPS @L17.5VDC READING HOURS INITIALS

-3.ZN2O --- 7. 176 So.5 V 62,9, h ___o_

20 6 _ _ _ ' /f'6 C221 ~. 2 q-tJOyw _____,

-3 2-j -' 5 2 -- I - . Y.L3 -tQ 0 2y]. 6 2 1.70.7 5-,._,3

5Z_., ._.o- 1T, -7 l3 I. a o/"4 IC' >o,

71fl~ 631 3__ 0/0,r 0_"2__

---- l 1. I 'LL 2 , -A I"'i, 6 4 o3ox>7I ti 7 r 'ol- a-¢)~ ~~ 1.9 -- "z 1'---> 3'ez"- /.,, -72, a72I !.7f/ o'';,
a__ 7,-- 32 1-z~ 2 5L 454-1 j . :&LL 763I -r 7 oJ

34-y-7 7 - .22 74C I. 13 2.0 .-V/, .3',-

__ __ -__ 3__ 7_ 2-Y IV/ .31.6 C f/yr ZSW ? __ _

C;4. 3& ____ 6X'(3 7-2.0 IC If .2.? 3ICY ,f ____rVV04

1 -S - 27 / _z, 2_. /7,? a . ?z 65o/. -; z 7i?,.

hL~ Ir I, (3- 22J -221AL-' . 115 66'.-A 32-1z; 01TK
V-7- 2,'Z 24P -4" q. 1-'92_ 31,go 4 -1, 1 3Z.. o -s* 0-91- Z

:j."5-7 2o -- ,3w7 71,3 /. 37.,20 g fY 22I,9 o-2J,1

Il 2'-? V-7~ I*$' c' All2"

-7 ,0 7-vi I,.2, 3. r 46'i.. _3__,

.208: -32 °

SPEC INFO 10 MIN .280: 230 80*K 1.72A 30 WATTS INFO INFO

ONLY @ 230C .232: 52* MAX MAX MAX ONLY ONLY

MIN @ 17.5V

PERFORMED BY

APPROVED _,__._.______ DATE '\ \- -
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MM&T

Magria ,'23C LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. t\\

DRAWING NO. SM-D-5005842

COOLER COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE oC MINUTES WATTS - K AMPS @17.5VDC READING HOURS INITIALS

2-I2-r? 2) L/. 323 I/ ?. q r Z, 7- 6

12 -fr ., Il_ -32. t,' ol .-2 0. 27

7" -, -s/"/ 32 7 .2775.2 vc7

- ". " --.Z, -11. __ 3,3 " " , c F-. "a . \'

-~~6 -__ A Ce

%a-9- L~~ -1%j4. 1~c %.g _____tchi L4% I4
3. a-- 2 f .S,2 o7

_-a-c. - .Z'%. "-7 .3 I r, - CI 4' .'- .jCj. , 1-,1. '
a, --1 '" La. - ) , - 32 -.6 y 1-/.' a'/ 7t%3c' 14-

- _ "en C 7".- -'o z9. 1 .2%. < 9--Z o.e.

.208 : -32 •

SPEC INFO 10 MIN .280: 23* 80°K 1.72A 30 WATTS INFO INFO
ONLY @ 23*C .232: 520 MAX MAX MAX ONLY ONLY

MIN @ 17.5V

PERFORMED BY

APPROVED Br DATE ---a-
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MM&T
la fla avof x~ LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. t k\

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE OC MINUTES WATTS OK AMPS @ 17.5VDC READING HOURS INITIALS

-3). -- Y -I- I.7, 3c.- 5p V 91 t /6O. j

__- _ -2- 9' / c .- L . _ ._,

z~t Z-4 jL -ItL I'j J.14 3<z 2,(J

_- _-7 20 , * - - Wg I q 32- Z, _q_._,

f z. - - " ' \,. -.. -.

'a __ 4.- __ _ __ _ _ _ _ _

3 9f-' - ..... 3S06S. - 7. -0. 0'

la!-"7 2-e , 1, l 32.,3 2o7. c" f,

.,,._ -3" -1 Z- -h.3 ?, "4% .- Z "Z .
-- -- 11 6 -S Vz i~9

.208: -32
SPEC INFO 10 MIN .280: 23* 80°K 1.72A 30 WATTS INFO INFO

ONLY @ 23°C .232: 520 MAX MAX MAX ONLY ONLY

MIN @ 17.5V

PERFORMED BY

APPROVED DATE :Z - k
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MM&T

LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. <:\

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE oC MINUTES WATTS °K AMPS @17.5VDC READING HOURS INITIALS

- Z.53 h. -1 -a. .-I'd?~~
2<.%. -Q -. ? -Q ' . 1? 4. &1 . ,

- - 2Li - CL3 /,i ' -Z, " " 7 , . ,

.'Z-7 2.0 (.3 "- '/ __,_ 3C,.) z .. 29(7 .V o0 ;2 .7f

a__ __4 -14 6'' l'- G. 5

____ SZ -Z -L%1 .-- Cj a%_ _____ZJr f.-

-2s-#-_7--. 2_. ._ 0 1 ys.3 .i L'6 , 'L. -

-a - -- v, -- Z4 " .S 71< %'

26-r79 7SO If__ 'I~ IT_ 2 q 0 7 -14

2-7Lf )-o 13 Y 7 .7C t-5'-. 3Zc yO~ 2-41" -?' Y

' 5 flL Cf 'ci S2C

-2-f7 2-o .__ 10 J 32,2 2r7't, 91?

.208: -32
SPEC INFO 10 MIN .280: 23 &0°K 1.72A 30 WATTS INFO INFO

ONLY @ 23°C .232: 52°  MAX MAX MAX ONLY ONLY
MIN @ 17.5V

PERFORMED BY

APPROVED B DATE -3

B-140
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MM&T

magnI, OX LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. <\Z

DRAWING NO. SM-D-5005842

COOLER COOLER
AMB TIME HEAT COLD INPUT POWER

TEMP TO 80*K LOAD STATION CURRENT WATTS ETI CUM
DATE °C MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

.-.- 3".- -(m a IV.- J41. Zc.-2 55,,- 6.512- ,.o76

Ia- .'s.- . - 7 . t - ? a 4. .l I

-" -C .L2 -Ls a n ,1 'o 3 - I Nj~~1 9. y A' -32 2.!~I'-

n -- .3 2. 3 7 67-9 , . . ,,

SPELZ NO Z M __ _ i L .20 23 80K .7A 3 WATTS F 2320FO

ONL_ __ 23__22:5_ A MAX~ MAXY ONLY; ONLY/

-M*-N @~ 5V\ ' _ _223 W. 2-i2 SW 41
6 2- ZL. r, -%a ir 1 16 635V 7

Z<-ItMI @' 17.5Q4Vt-L Iat-

APPROVED Bs DATE - -M~ -5

6.3 O 3 "c".s- z 3 1B- 01



MM&T

LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. 'ZS

DRAWING NO. SM-D-5005842

COOLER COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80*K LOAD STATION CURRENT WATTS ETI CUm

DATE 0C MINUTES WATTS K AMPS @17.5VDC READING HOURS INITIALS

z___z. - .I A (.-Is' ',4.6 5 .Y -Xc.b~ _ _ . -1 ._ _ vV.

G_ %_ ? cn .- " 4. s" Ill l S! .JiJA!V -rc '  " "

- ~ ~ ~ ~ a 9-' ic L 9.4 ____ (
- J~4 (b cr . 6~ --. cl-4- T L?-% ft5- l

_ _" -£ .. - .z - . ,.- T . GA' 2"" " ' '  C.'i ,

.o - It#- -. a9 -15 - • j .?..- q1 -- :' __"'__' " = " 'i ' ' '  _"- ___

- 5 i 6 1 f. o .r.

a-J1% -f,-- I- is.-- I, h S4! Z" - --Io - -1. o 1 02 si-p.6-1,1 Z I

* _ 1 --20 22 7!, - 'ta I,. O 4.

SI -|~ %19. 1 7a.5V

i17 APvO - 4%,,. DAT 2-19- ,, ?-b ",,

'7 0SL 1 -2 I v P- -f99 2aaa-( 1

12.8"1 0 1~7~.7o 239. R 55o(o . 0O'

-|. W....2~h
2|a3.........LaoS ~

.208: -32
SPEC INFO 10 MIN .280: 230 800K 1.72A 30 WATTS INFO INFO

ONLY @ 230C .232: 520 MAX MAX MAX ONLY ONLY
MIN @ 17.5V

PERFORMED BY____________

APPROVED B~DATE -\ \

B-i142



MM&T
I gnovox LIFE TEST

ELECTRO-OPr ICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. 'Z4%

DRAWING NO. SM-D-5005842

COOLER COOLER
AMB TIME HEAT COLD INPUT POWER

TEMP TO 80*K LOAD STATION CURRENT WATTS ETI CUm
DATE C MINUTES WATTS AMPS @17.5VDC READING HOURS INITIALS

I-'Z9~ 11 -4 '-A3  1--16 Zx4 Q ~ 5 4f~~-lir~
•_ _ "_ ., _ - - 3 4 "% , ( r.G 2 9 . _ _ ._ _ _ _ _ _ _. _ _

-__ -r. fC~ G( '?c - sz. -L 3 ". -4R,' Ql.? C4? f'.' G--€ Z11 X g '.7 v'cs

____ _4%_ ___ 1~2~ 6 5 -61z.44 iTc:T ____b_(

--- &A z .- !I(& . " .. "
__ _ - _ - .- -q _____ 7- __._- _____. ___ .i_

____l ml_ 31i..4 A_ -Lc-5 01 -1~.9 _

-i1-I -9.- -'N -.., b -- -i- G. -I S', 1- . " ." "- . .7 ,::I-' -

.-- 2.ct CT_ .- I__ f .~ C.% ~" -a-TA 1 Lq

-_- -- -- " _." ,7 i. A 1 . ,

-__-_ - - , . f. - .

s'-S7 ,L(9 -- ,3fr. if. 2-o ,70 -r ',7  A^' . . o ,7
.208: -3!r°

SPEC INFO 10 MIN .280: 230 80°K 1.72A 30 WATTS INFO INFO
ONLY @ 23*C .232: 520 MAX MAX MAX ONLY ONLY

MIN @ 17.5V

PERFORMED BY

APPROVED B"DATE -Z -
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MM&T
f gnxa 'c LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. <' \

DRAWING NO. SM-D-5005842

COOLER COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE aC MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

I-Z.I-%~ ~ ~ 1 -ae --- 4 7 1- -T~4~ S.

120 - r 6 Y 1,oI J73 30.I X-*-. -

G%_ X ~ IL~~v~. Jo:r?47. 2 ,6 C)c /. :, . 7.3 -. 2 06to.7 L€: 'L ,2 7y,

-22 1 .3 l/ / 22 -//2. f /g2-/.3 /22q

-Gzk -- .i,. -C.C. 1-:ct .r I TIMCI'. I  (~ t ",,
, -3 -- ,$,,,L. K9gz~3j6 2&.- A172.7 s2&/.z /32,,

'1-27-r7 2c, "-- t '/',t , 20,- 7ry , 9q,-" o7 ,
______ *0QS - ,:f .4 . .24. r- 9 . S / J. 7 V?
-2 -- Y 2 f 2 2f.- V/922- /M,,.2 /72

-Zi.-s7 ~ ~ ~ ~ ~ ~ ~ ~ ; -o (7 ___ .e -7 '. 4 j~I~ o-

-____ -% z I___ -Il 6L V? 6. C g- 2

I3 .345-d ,.Cf S/./ 2- 2 9. V 5212.2 / 9Zl. Z.-1 27idt.

-'IS%I 5Z -I.2 fl jj S .- 2- 6W.~ 1~ (G
.208: -32'

SPEC INFO 10 IMN .280: 23* 80*K 1.72A 30 WATTS INFO INFO
ONLY @ 23C .232: 52° MAX MAX MAX ONLY ONLY

MIN @ 17.5V

PERFORMED BY

APPROVED B DATE .
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MM&T

-- gfl .VO LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. <1(

DRAWING NO. SM-D-5005842

COOLER COOLER
fAMB TIME HEAT COLD INPUT POWER

TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE oC MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

I-/:'-r7 2' _.I _ -- _ 45,0 h,72- 3 oq2  - 363 o,-,

:__2_0 "--" ___,a 1, 2i. ' I 7 l j! 4'7 0a D-,
I.__.___.3 q'.t £.A " 2,L2. ff, . l'7 € --2,9- A-k 2 _--- -- 2o.o I

_____ --__ ____ ,3no 12./ 1, Ini ; I_- -. z 73____ ,

Z7 1,,3 1737

-Z L - cz:' I LZZR L(9,4 9.21 1~ r. 6. 1

/-/32 1.. g. -a z.0 17 o.q,o" qll V.lTa'7, _.7C2

_____ 20 .3$-7 ?o,3 IL- 2 ,. iL ." LgZ¢'" ~ o €#____ ___ _2 9,~ __f_ 21.1rV ZL /74/ JrAj
-30 -c 2, . 7 _,1_-_ /73l, 6o 3-. 7,

_ 2 - ,3A"9 (Y, /, 2 7 .3 - 2 , _ _\

SPE. IO 1MI --0 '3 IS"0A 30 WATTS I .NF INFO v ,-4
2-O 20,1 I.Y6 2 @ 23orC .2 1735,2 X M qfAX ONLY O6,L

;L -C2 - , fr , T /,7_3 30-.3 S--roa S' 177 0 $vok 4L

' ~ ~ ~~2 , 3 , 1 -// .6 1i, " , ' ¢ . / 7 5 ,? " C V 7 .¢ '

.208: -32"SSPEC INFO 10 MIN .280: 23" 80* 1.72A 30 WATTS INFO INFO
ONLY @ 23*C .232: 52* MA MAX MAX ONLY ONLY

MIN @ 17.5V

PERFORMED BY

APPROVED B DATE \ - '-Th
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MM&T
=iiI,.IVOX LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. J ]

DRAWING NO. SM-D-5005842

COOLER COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION CURRENT WATTS ETI cum

DATE 0C MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

1-7- -f 2 2 ttro 172 .To. l,- I qlT..

-3__ _____ 1__~. 1f )1-3 2 Vr5 Y12-1 1601 1I-21 a I
t__o q'?_ :Z-.

_____ - .. , 7s.i jJ7 Q2 .Z$: gfo6 . ,b-zc, o-.5' /l;
- . -- , , 7r,, y 1. 2. , br tj/6' ,f' 116-1 , 1 Iojsulpl,

___-S A__ - -9kG5

_____ ;'6- y _____ 2Lr. *.62 Is 1

_____~7. ___ 7___ 1?70

23 C. 1,_ 1.. 30.I f-2 1104/ 1 a A;20 3" 3,5'0' 71.2 t,1 -,, yt- 2df Y .Y

20 - l , (.208-- ----3,oSPEl INF 10 KI .280: Z% ftK J(2 30 WATTS INF INO1413"

ONY 3C.32 2"A MAX MAX ONLY'q, ONLY .

•~ T I.I' an. \, . It

2oI 70s 1.5V2,Ac <

a ct .' -- . 9, . '- 1 -- f . 4, % z A I c I, , 'I -- rzi 4 , 5 - C.

1-/1-47 z 6.0 41f,0.? V 7e O. -4 ,+9#. 4'1f/ 7 0 7,S4

SPEC INFO 10 MIN .280: 23* 80"K 1.72A 30 WATTS INFO INFO
ONLY @ 23"C .232: 52" MAX MAX MAX ONLY ONLY

MIN @ 17.5V

PERFORMED BY

APPROVED B- DATE \ \ -
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MM&T

I g nlavOx LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. 0 I/

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE 0C MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

f2ZZ9123 6.0 Wk 7. 11~ I7f,,3 ollV
____Z3 - ,2(?o ?:0I ,# ' 4 7 1t6a17f

____ --- ,-siP- ?- f . ,- -L21 "---- 3- 2 94

12-3-f2- 3 - -W z 1,72 3o,/ __7_ Iliz.___ _7_,,,,

as. -3m 7L/l 1./6q 2f.7 I%'/qO i 1,o kz,-i,
-32. 703 1.60 2f . 1 jlq2.tf 12o1,'

____ I I --- 2 .7 .fo7,ji z/6 .3 o7jI -2_-r--. '27,7, 1716 %' Q 75-"
'3/ -0' :2%r7 Ym0 IIco , o?o PA

L222 ~ ____ I~~J J 35.<s I___ 1.v Oz&N
" 1.6 -" .3 I l 30-1 1 7.7 13____0 7 * +'

_____ 7+ 2 U f- 5f i~c ..L...... 17.~ mq. - r

1-L2±4o. '.9 --- q~ 1.71 3oj 47', Iy-.z #,gbA:[f. "- -L J iJ4q0

_____-2o .- ,,3%) C 4r, /.6. 2 . yT -z. l iIL/,2 i3 9,
' ~ ~ ~ ~ ~ 3 I--Ct., ( g - q IY61,, -7. .T,, L

Y 7 ---0-Y 133373- 147  30.!C 1/ 747. bVTC.;k vo A A
1,.- a% -,% 14 ?- I C 14 -1 & 1 J4 6. ( 9 .4i ozi e4

6 .! j! .y 7,__ if 3d" ll j7 11j7.5-9 0 gea.

I -LZo [6 q~ 1,_ I7:Z .___1_ 77.1 i c joy59 a20,1-4•.208: -32'
SPEC INFO 10 MIN .280: 230 80*K 1.72A 30 WATTS INFO INFO

ONLY @ 23*C .232: 52* MAX MAX MAX ONLY ONLY
MIN @ 17.5V

PERFORMED BY

APPROVED DT

B-147
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-M&T

LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

.COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO.

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER

TEMP TO 80*K LOAD STATION CURRENT WATTS ETI CUM

DATE OC MINUTES WATTS OK AMPS @I7.5VDC READING HOURS IItTIALS

a- -_ ,3 ---- V3 /1.7a. .1L , .Y 1.,

2- -2 -/ 3__0 L.T7 . 7

_____-32. __ 3____l 011 /l~ 27-ffL .V ~

Z-c' -t 11--l_ ifK a a.2- zjr.Q - 1

Z,3 -- , '. T.7 I..3 2 .l . ? lo"7.q o , .
12J7-f 6 2: (1 -._/ 1,2 q 0. 9 '1074. ,q o7-lo £Z-/

__ 23 1 2 a 7-. 1.7 V3 1 Y10779lq x-1

z_ _ 9. -k - 3-1 t s_ l -12-- 7, I2,1 Oa 201 q a7,.. _,,,

-32. - •:3 "- I..-1 if__"___ . , '.

_;2,- ,_ 71, 0 ,- 271 ----_____

L-Y 3 6,1 qX .23722.30,/ MAX7.A3 1120,..ONY3NL

z.. -- ,"-7\ <b.' Z,%h - ,:z 44 H1 .% 11*z -A

.208: -32°'

SPSC INFO 10 MIN .280: 23* 800K 1.72A 30 WATTS INFO INFO

ONLY @ 23"C .232: 52" MAX MAX MAX ONLY ONLY

MIN @ 17.5V

PERFORMED BY

APPROVED BV, , DATE \,-..-

B-148



MM&T

Magnaivroac LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

.COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. @ 1/
DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION CURRENT WATTS ETI CUm

DATE oC MINUTES WATTS *K AMPS @17.5VDC READING HOURS INITIALS

12- 9 -0 2 (, - # ./ toh 2 TU t12o0.o 22 ! __ _

-3 f. / 74S' 1, 0' 2V2o ' /0oL 32 - ,L '73
-72 d-" 43 7/2 .f g{ 21V,,, 1?27. /k 2

.5-2 - M1 I 1r2 2.-I c's I --I
-~ ~~~~ ati~LS L 4~ 4 . j

-:a - .2 go 17:2.7 t,7o 129.s q2,. 7 V Q27 Qago,91

-___ -- .a 6" 2 1L.. <tL 4 JL s %oo)____ __ --_, ___ b3q .22- 7/,.- , Z f. 3 4.C0f5V3 0 .g.-7 3 o. fl,

-____ ---_ ,__ yQ 2Z. l. 2. ?" " a/ i ;..3 I7 ,..2- - 4~7 2~ .n 2.

23 _ _ •_to 72,3 5,g' 2 _" 22o--.
1i, iz-r6 2_ - 16C --- ,4 ( '1Of1, cf 7f/ J

.r ,,- 1 . \ 1T .5,
it~~~~~~~-t - - .9 __ 4.~. ~.

A . . -:'. . z. .\ LI . f ". -' ,9G.i

I1LS2 a637. -o R3! \ (.5-1 -a7- li32S.i- v\tA7'&2 -..208 : -32" *

SPEC INFO 10 MIN .280: 23 80K 1.72A 30 WATTS INFO INFO

ONLY @ 23*C .232: 52 MAX MAX MAX ONLY ONLY

MIN @ 17.5V

PERFORMED BY

APPROVED B_:_______________ DATE 17- - I;--mE

B-149



MM&T

la4kl@rlaCC LIFE TEST
ELECTRO.OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. /

DRAWING NO. SM-D-5005842

COOLER COOLER
AMB TIME HEAT COLD INPUT POWER

TEMP TO 80K LOAD STATION CURRENT WATTS ETI CUM
DATE °C MINUTES WATTS °K AMPS @ 17.5VDC READING HOURS INITIALS

-2zf ,3321 bi 5'y 27-C yoQc 76 -0 k:~qL~
_____ ~. __Z_ ) 9 2± ___ V3.

____ ._0 .L 1.S4 Z. ,oo(iZ-_-____.4 .LoI-.J.i.. ZI. J 1 40 03 Q L. o 7~ O *

-40 -. . . 4092-5 p.o I5-
S - .3-1 -70-2-.& 1Z .A 2(

2- AS L.0 2-9.0 'A 1
1-32, -- _ _ 7n. 1.54 2-,0 41-1.0 R Z .Lo9 M
_z -7b.4 1.52 Z,6 o o. c

Q . le 7 . 413.1; R*3.5. 0-7

_ _ 2 --- I Ic -Z4. C 41. Sa .:S I_<_s

12-r-fc "23 (13, V 2 A41 IrJ7 .0Y. 7 1 LSo AL,

10-'-'- .337 A7./ I,-a 27.3 "// 9-.3 YO?3 z- i,5
2-- ,'3"1/ 0 . . " " . t . 1 ' ,

_208: -32

SPEC INFO 10 MIN .280: 23- 800K 1.72A 30 WATTS INFO INFO
ONLY @ 23C .232: 52* MAX MAX MAX ONLY ONLY

MIN @ 17.5V

PERFORMED BY

APPROVED __ DATE ",- _ " -' 9 ,.

B-150
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MM&T

I@gncla OX LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO.Jj

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE oC MINUTES WATTS °K AMPS @17.5VDC READING HOURS INITIALS

ji-21___ q%' I .645 24.1 305.4 43. nIJ?

-33 6,9 .X .7 33o 23.S II''; -. 3r V./ 133 d A

_-336 700 - .1 7 jo M IL54.2 1 13.3e

336_ 1-o, 71,1 1.60 12f 3 .12 1625.1 yjtc'io

11-1. - fi __ ._0 9/3,6 11-7. I7 k 3,..i ,3rno v_ C___
36- 33 i, 1.61 491 1-i 7

- 3, - , _ 12 (q 1 _x_ 76_._ t ,t. . 17'. 3..6, .At___ '0 o23 1-L- 1. 6a 2 f3 3q3 :K 7 6S62.1. _____

1 z€ 1, 1 t0 j-- Y.6 ),49 2 , 9 -o3, OqC(3-1 73. o Ao

2_3 .37 7- q±.L~ Zl 43 3151 - "4

____7 1_ 4Y_ ___ 3A IM 3"' FTT.

__ 6. z__ 7-1c I__ -Cal_ 22oec -Tf1 Wz:3

11- 24 06 2_3_ 1__ -l 5193 ;t7.3 2

Yor208: -32I

SPEC INFO 10 MIN .280: 23' 80*K 1.72A 30 WATTS INFO INFO
ONLY (l 23C .232: 52* MAX MAX MAX ONLY ONLY

MIN @ 17.5V

PERFORMED BY

APPROVED B_-AE

B-151



MM&T
I@gnlavox LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO.

DRAWING NO. SM-D-5005842

COOLER COOLER
AMB TIME HEAT COLD INPUT POWER

TEMP TO 80*K LOAD STATION CURRENT WATTS ETI CUM
DATE oC MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

i - Z... -- 2.7, [,.1. 7 .1 37/0. 423.7. 0.-"2q-,
2- -y toftp 1,5 2-7-s-3 7ja.3 _I-, 5

~ 2 r z: s. ( - .4 Z, & Z.o 3,7-' /8.om"..
- 33-t act. ?-'7.a 3731'4.4- 449 . cz --

I\__ b- -R - -. . -'

i- . -j - - ,-n'"Z .-I j,.- .- *' A\ ' ., ,-

.2 L -7 1 "-r-7 -- .-- - .M ' -

3 IV. 3-'1 if, 0 -1." ' 3

_____o ____ Y__ l~ 49, 9 3f' ____

.. ,3 Y7 C q 7 IS'q 27, f 3f3 2.0 C 4fS, S'O* o~ &),
_ _ _ -33- - " I-O j . 1, 7 ' -. 1 3 7 .4 5 1 . 3 -

.208: -32' v
SPEC INFO 10 MIN .280: 230 80*K 1.72A 30 WATTS INFO INFO

ONLY @ 23*C .232: 52' MAX MAX MAX ONLY ONLY
MIN @ 17.5V

PERFORMED BY -- ~~DATE -'e:-
APPROVED BD -<

B-152



MM&T

mwagna I O LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIa NO. 0i

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE oC MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

-I-( 2 - 1.5(v 2-7.3 3 3 z 2t , -
___ 3 Z..- q6 11.3A ~J~z~

I 7.% .350 loc .-1 1./,5" 2 .q.

3Z - 68.( /.5"7 A 7. 3 3S2.33 64t -Y-S. 9> I

1110 ITo 2~ 16 IE.9 _q_4. ___ 8 - (SQ93v-4

-LJS 3.. -' .- " &i.. .zi. ,.,.L J.1&. a ,

'33 68. 1 .'7 2-15 13(c Sz.Z. 3 o5*:7

I6 - - *o Q 1 . 5 2 - k.L _ 7._._ " 5_11-.

2 3 1 - -3: tog.6 /.57 2z,,.l 3 . 1025

_350 672 /- .2X. ___7. :316

- rg 'Z 12c4( 3 32.

- "(-39m S ,.- 4 L . 2. -
,wi-ll 1.67 Z7& S -,92 0

_ _ _ _ - *s. . r. ' '
___ ___ G9__' IZ.,? ' ,c2- almb 413A 1 j%

- 0

.208: -32"
SPEC INFO 10 MIN .280: 23' 80*K 1.72A 30 WATTS INFO INFO

ONLY @ 23*C .232: 520 MAX MAX MAX ONLY ONLY

MIN 1 j7.5V

PERFORMED B

APPROVEDD

B-i153



MM&T
.WkgnawO2c LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO.

DRAWING NO. sm-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TENP TO 80K LOAD STATION CURRENT WATTS ETI Cum

DATE °C MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

-oI-3C, 9.? 6,(, - 43 i,1 2.3.. 3.. 3Z . 0 7 /.
z - . J,7 -. jSl2.hV 3 .3/ 3 .g' -v;.

_____ "I2. -__- 5,4 Cq,,. I. 4/ 37. 3(v 7
.z - --. GIV. (4 .-1 3-9o. Zo%..ol 1 A

Ili ~--- -3g~ 2.9.1 A~ 4 qi. . 2 .0C7.. - 3-S5 HAI. I. -6A 217.0 19 Z . - 5 S= . 'oq3oj,

-- 2. 1.-4 _ 4 _ 7 25.7 35l. Z.Q(-. Oc (o"1- * 3 9k-G.±... -4:o ____5 t a . .

III.q-.s10 z -,5,9 - , Z-. I, 1.&t 21Y 510"3.(0 Z2/. 10,23 -- _,_5__ ._,_, .553 127. i ,z . f1275A -
___3__0_2___ /317 951 to, .3

-L -.- 1.35_ 7.5' ( l7 2-A, 6o " -.o '1
__ 3 r 36 (o~ ?zilLi~ ~5

5z_ "27 c 6 .- 1/65 2-%,q 3Y-404 25-, 1
,, 5 . 2 .3 - . 5 (,, . / _ _,," . o

11-~ &2I 3 £&. 15 5iL Lii.& u 1

I___32 -L-. .3 3-to zp, Co-?O -(~97
I f ---s 2, s C%. I /.QZ .9. 3s z ?-"z.7 to . 'i

1 5.9 -j T Lq-3 1- A Z'R,4 I.. S 0 (a I 4
.208: -32"

SPEC INFO 10 MIN .280: 23" BOOK 1.72A 30 WATTS INFO INFO
ONLY @ 23"C .232: 52' MAX MAX MAX ONLY ONLY

LIN @ 17.5V

-- / _

B-154



MMI&T

l'l l cmV LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO.

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUm

DATE oC MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

-2,4- 33 5.5 - 3.q Io ,3 Z8. , ,

- --4- 3 w s 1 1. ' I.e . _ ._ 1_z_

110 - - Z 3 -.35O I.(685 , .5 T- _.3 _ _ _ 0

10o .1 .- k. 2.3 - o .,.o(o . 53 Z(p. 8  133S. 1 52.3 o

&O~~Z~~(4 1. ~

1 i07-.6 73 . - Z, /. 60 2.O 358 719
23 -348 6-1j 0~7 I.53 1.(. 3.36o.4 j 7-3. 1
-,I. .I3 (C. (v . 25.0 (,o/.Z -77.7

-32. - 4% 6-7% bb I .'C-? z---a 1o53 49 _.

-2-3 1_ -- . Yv 5o 9. 1 1.-3 2.-Ib -3 . q3.8 9(

____ __ _ Z9~ cb .~3. G.-*s -IiR* I '-B:lI.J4It

lo .91 Z3 -S 67 6-7.1 ..TO 2-- 10q_~c.3 200

L24&0. S- . re Ji * Li. l~2 Z8A339-1700

10_0_% - p . 350) ?Ol.tI Z000,4 5

.208: -32" - I

SPEC INFO 10 MIN .280: 23' 80*K 1.72A 30 WATTS INFO INFO
ONLY @ 23*C .232: 52* MAX MAX MAX ONLY ONLY

MN @ 17.5V

- -
PERFORMED BY

APPROVED B TE /O3OIZL

B-155



MM&T

LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYJGENIC SERIAL NO. oQ "

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE oC MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

- 17W,&~' 7j
_ 

_2- 2 -3. 4L 
4 1,2.3 L. J.1 ,I

.A__ - L.2 -c5- r 23~ L i-.I 4 G6.91- If~lt G-ea.,
23 -244 19-2 1.55 1?_-., 6479.3 1 bG ._ log_ _-_

-- -I. G'. . , 2~ Z .1 ,1a' ~

1-32 .S 2 1 73.1,3 .4e . 1 od_ I- _ _ _

•.208: -32'
SPEC INFO 10 MIN .280: 23 80°K 1.72A 30 WATTS INFO INFO

ONLY @ 23C .232: 52" MAX MAX MAX ONLY ONLY
MIN @ 17.5V

PERFORMED BY

APPROVED B DATE ,L-r-9-"

B-156
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MM&T

McgflAgr 'o' LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

.COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. ") '

DRAWING NO. SM-D-5005842

COOLER COOLER
AMB TIME HEAT COLD INPUT POWER

TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM
DATE oC MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

Ii- - .-3-. . .?/ ",3 1.37 .2 Y3 6'2f3.3I" I'f I33o .

I- .,f6 -1 6a.1 j " 3a2, 62 W,7 12tx -A.

II-Z-' f6_ 2-/2. ISr 2"7.1 6-2 n,#3 q2.: o7 V

__2_ Y__ 1__ ~ 7 d6 32___ ~ i -- ,, ,9. _ ' ,, 2 ". . ' -"72..'Z! -- ,2.,,i2-). itl C-/c" 4;3c,.4 Z l/', /i U ,le

3 ,/0o _,o I,_-._ _t _20001 _
2-- 23 V -,24'7 6,397,a. O-7 0 o .4-
2. - ,13 5-"Y 7.o f3qo 15__,_ _ ,

2.- _ , -2 7' 1, S Y 1(- ?3 , .1 6

-3. __.__f 2 7 611-7 l' - .7 I , . .

-32 - .3, 40 7 ,7  t.", If ,r' &1 y .) 2 Cl ' q ycl,,'l

A.lG --.? I.G. .- f". I.5-. ,

2_ .340 (a. 2- 1.62- . > .2 0

?-:I -- .34,c .i L. I .n (2.3.2A 7.9 C3 -

_____3-2 .343. -73-o iL.. 4 L. 26i&.I. 1,442-9 iS-!

a____ S-2. Z-8 G cl.!i I. .QZ G'~l 515.L M \l

i --- 3 J3-6 40.0 1 .(o(o 2A 6S7 , -
m. .JA -,sr ?..1 •.3 .. 1 .277 2."3.5 4. 4. ± . 5 75,5 pt

.208: -32"
SPEC INFO 10 MIN .280: 23' 80*K 1.72A 30 WATTS INFO INFO

ONLY @ 23C .232: 520 MAX MAX MAX ONLY ONLY
MIN @ 17.5V

PERFORMED BY

APPROVED B?* DATE_

B-157



MM&T

Magnr Aro2& LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO.__'

DRAWING NO. S-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUm

DATE cC MINUTES WATTS *K AMPS @17.5VDC READING HOURS INITIALS

H.'~ ~ -a L3f~i.M 2 .j 139.3 zM
-__- - .Z34c j*L4".q L,.:: !-q _ " t * ' .1 -

&T, -7'f I, j _ & G 111;.z Io 1 , C % __,,_
____ ___ ____ 6 1~4L t 112, 9~ 2 lo;

3 3 6 14 cj -3

0-0a 23 6;_ 23It22 s2 j . M2A. 61O, O 1a/tA

drN y 1 Y3 57. 0 0 _V

35__ _ _ __ _ *A4~ Z__ GS 1: Z j Q N 3-. C.___

2___ ___ -__ -* 5 11. l 1,-5 27__I_-L

-3ZO_ 2 r 2 ==52=  DT \ o "/='7 1 3 ---"z S r.'f 6.3w z.-if 1.6fJ 1

______j 2___ 16. v 7/ 1± .S~ 3____1 __ . yc'l?1

____ 0-6 1, y 1.6/'t' 2ri 62 0  oqwjzt

-- 15 A , ;. tj .

i~2.3 CL. ye- c . Iic 2 f 627?.3 V'1 qI~t, p 19

.20:-32'
SPEC INFO 10 MIIN .280: 23 BOOK 1.72A 30 WATTS INFO INFO

ONLY @! 230C .232: 52* MAX MAX MAX ONLY ONLY
MIN @ 17.5V

PERFORMED BY____________

APPROVED B~DATE

B-158



MM&T
M-agn-avox, LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. 0

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE °C MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

wiI*74 -32 - .34 6Z5 /.Iz 2#.9j 4oog.z i,3".7 Z'
_z - . -4o 4-1 /. 2Y9 /ly2.7 07*

. 2- .350 z95 8.$ , z 5. / my z11./2-9' 2-: lp 60 - IS," / Z o.8 I d7/7 /'. I /
z 339- -6s5 5., /.3z 21.1 6o/726 /f4.7 O

'-3-- - SL &(,z /./ .25-0 6 023" I _
Co .'- -7.11I.5a. -aa . 11 62.'5 J ii4f

i /-h'. 73 3'. - 7Z1,s 07.5 117,3.0

•-2 208: -32 °  s
SP-IF OHM.03"~ 6590K 1.72AW 3/ &0TTS, z INfO.7

Z%_6 G-7. G_ -1_ ZG.A 6 LI

ONL23 5 2: MA ON 1g _ ONL
iN 12.5V (0-?57. 5-1/

____ 3L. z A4 0 O(3. 0 L9 ""

APP ROVE z- I _?--.._ D__ ,_ ,

1 . 1~ ' 1 -1 _ _X IS .5 c - 5-Q, --ar59 .

______i 2.3 1... 45.L'L. 2S. 37 4)17.7 i2S3.2 ogot -?
I -a) ?L -1 C. I* %~a ctLj 5 -i

.28:-32'
SPEC INFO 10 MIM .280: 23*'BOOK 1.72A 30 WATTS INFO INFO

40ONLY @ 230C .232: 52* MAX MAX MAX ONLY ONLY
MIN @ 17.5V

PERFORMED BY____________

APPROVED wzDATE '

B-159



NM&T

Mgn=Arvox LIFE TEST

ELECTO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO._ _ _ _ _

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER

TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUm

DATE 0C MINUTES WATTS °K AMPS @17.5VDC READING HOURS INITIALS

L~~~~5951 33 -? 7 (o04 9~ -± 57.
' -32 - .3,'7 44. 1 .31 2 . 5S63.9

I.L. - - .- ,-i J -Lro -. ___G- _ ._

1 -_5 0- - 41 / L /1/6 :25.? 'M 57 7k1 L 1:.I 1cr74

-32  
-5

__-_ _-___ , (7.-0 1 50 2b.3 59?7. - /02 .3..o

b - .. 2 z

1.._- 6R77 5- . 1 /0 :. , 03.1 07

_ .. ,5"L k, __, (k_ ... _. z ./03S, .71

2 31 - $ /./ 2 1 ./os;-/. -
-- -zI. - rla , .- ( ., ' '

7/.- .c - 4,5/. 3 2-(. 5"7 7. /I' 3.o 0
____ 2-33 &4 7, 2 o4(8 1722. /,.

_ _-32 --. 3y7 4P'7.5 .'13 , 6_.- 8 1/*7
1/ /0_ -8(b 6C vec e& - i.-IZ-qI il~'b
fl/. 9& Z, s (.0 .53 2 0,.9 '?7.8 133.3

?(//. 1 23 - .&( ,,.5 /.4 z 0 I 0920
.208: -32*,

SPEC INFO 10 MIN .280: 23" 800K 1.72A 30 WATTS INFO INFO

ONLY @ 23C .232: 52" MAX MAX MAX ONLY ONLY
MIN @ 17.5V

PERFORMED B DATJ4L/

APPROVED DATE

B-160



MM&T

MaglaVOl LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. 0/-
DRAWING NO. SM-D-5005842

COOLER COOLER
AMB TIME HEAT COLD INPUT POWER

TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM
DATE oC MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

-- - .3.7 ,3 /Y, 25,(o 5707.3 g'IZ. go9

q- - •3L7 (P 3 1.37 2.o 57//./ c9__
____ llZ. COS 9 1-.5-1 2ar'm.' -61 S. 's 3 z.9

0.2q.S(p -L3 -SL , I- S7. Z 5-,. 5 ZS( o 1oi.0 07,

34- - -3L-7 (CS. 1 . J1 25.2 6727.S 8(62, ) r
-3- - .3qq (o".o i.38 -qz.Z I.,73/.R: -

_._-_ --_ ,_ . r (I., '.s i 2. ~S7 A.It~ v;, '1 ,.-"

1o. .0 c3 -- •3S-0 (of. I I -f 2 5 ,4 _ _.

5.-7 - 13q. .L 1. - 2.6 6?.S2 '81 O'Z
j ,5D 2-a~ [ _ . o 7

3- - •3 .Z i. 2.-7 576/.2 &. '.

I__._'__ Z.'- -_- .- ., ." Z00 -03 o

7-n,6 -5 . iSZ 2-5-Z 5-7ko £.g 0o,R /

.- .Y ,,Z . % 2, 577/./ ?06-( 1:32

t. 3. 5b 2-3 - - S.' .sq 2".2 ,T "0,q (72.9 0'7 q,
2-__ -. .55" ,.,. Z" 5,(a 59Z.Z .7 o?,

-32 - ,3"V40 6,.3 /.31 3 seq.o ?75.5"95 16

208 : -32* v

SPEC INFO 10 MIN .280: 23' 800K 1,72A 30 WATTS INFO INFO
ONLY @ 23°C .232: 520 MAX MAX MAX ONLY ONLY

MIN @ 17.5V

PERFORMED B

APPROVED Bf1 mDT

N%
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LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. _ ,

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 80*K LOAD STATION CURRENT WATTS ETI CUM

DATE oC MINUTES WATTS °K AMPS @17.5VDC READING HOURS INITIALS

' fI 2-7- .0 -57.C I -Aq 7 -3

-_ \C CK,_ /, >~ 2z7:, o i,2.qV 17 t ) ":..

jh2T '.3 -:3-5- 164,5 I, q 5/ .. -z 1 / 9li2 ~-5

a_. 7 - . _ -, -' z-- c. _s, .. :. ,'-,.j

*a a

iJZ3- h - -72 -.

-Zv 3 ,3_1-- (A , - 4& 12,_ _-/ t 7. _ 7 , _ S

-32. - .qS 4pq.b Z.#/ 7 5& 9.3 821(.05 .r

S?- )~a tc:-? AA-%"

_0 . _7. , z.3 --* .5 - Li ,2- _5 ._14 _ _ -_9 ,3__ _

.208: -32' 3 t __ _

SPEC INFO 10 MIN .280: 23" 80"g 1.72.A 30 WATTS INFO INFO

ONLY @ 23C 232: 520 MAX MAX MAX ONLY ONLY
MIN @ 17. 5V

APPOVD ;;DITE/ 01 /1(
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agncnom LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. 0 -

DRAWING NO. S-D-5005842

COOLER COOLER
AB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE C MINUTES WATTS AMPS @17.5VDC READING HOURS INITIALS

1o6 -z 3 Z35 LA.IL / 37 20 _-, 02.-

±2Z" , L .. ....~ 'C? '

c, j5.76t, -2.3 65- <3 I' Lt S'" 5- ,f 4/.-

L57, 39.1 .15 7f 2- I(o " - .5"te 2 F/. I/ °

--3 -- 7. -2- s- L j -4 1 '7
l iC./, C'3 £- _Z6 ? 4_". , ,23, LL 7-,':

0 ,1 W 27.3 .9, S L-I. S,52 'L{, 14()) 5," ZOqcL ,
ir17- Z3 -6 .-s 10107W ~z 5-¢_ -+'¢jc r

_~ 3., ...3 .", I4 #,7-'-7u- f/r21-; (/,: r-

t 20:.32

S_____ O 10M~ ___0: 23 ° ~ -80°K 1. 2 3 AT S 11.70 1''0

5 - 1.5 1

~~ ~ - ~ (j.3 j ~ ~ (*%

- 3 A4 4a3.3 Z3 ~ s,:. &

__ __ 23 -3 ~I5v 1 j ,4 Z_ _ IV,

SPEC INFO 10 MIN .280: 23' 80*K 1.72A 30 WATTS INFO INFO
ONLY 23 .232: 52 MAX MAX MAX ONLY /

PERFORMED

APPROVED DATE -A. x.
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MM[&T

ftkgn LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

.COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO.

DRAWING NO. SM-D-5005842

COOLER COOLER

AMRB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI Cum

DATE oC MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

z -" -- --I- V.. I"-31/ " -5 'I&-O '

. _3 .- 2,_
1_ 5 1 . . 2(o 3 yo. q76,

2-3 - 3S2- 1oq, 1- zq,q i.3S_ qo I"

32_ _ .3 -5'7, 1_ (A .5 z -53q.7 9.Z14

.. _ _T3 (o ._'3 I, . Z . z - q1,Z .Z/ 1_. -

IC . ___- _ $C.' r: . a ' i 5"-zo. -o4
!o 2,- z.3 5 . 3--) pq, p I ." I _-A I Z,-'3S , 1-1-0.-3

32. -- _ s351 ,L, w., 2q,_ -_ 5..7, '°

1- -3- - L q.

In 1. I Z3 '.- -39 Sz- (o.Q1N 8 156?o.3
Z.3 W- . qq 2 .,z. q9/.,3 577.80

__3VV - /W'$

.' 2. . - 3"YI /, SY 27, C..R" 5-9L,.3 e -3,,.,... , 7.3 - '0q I I- Iq -4,7 zs-. 5z 5 "q9%
.208: -32"

SPEC INFO 10 MIN .280: 230 80"K 1.72A 30 WATTS INFO INFO
ONLY @ 23"C .232: 52" MAX MAX MAX ONLY ONLY

MIN @ 17.5V

PERFORMED

APPROVED DATE
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M&T

nl LIFE TEST
ELECTRO.OPTeCAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. o/

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUm

DATE 0C MINUTES WATTS AMPS @17.5VDC READING HOURS INITIALS

/0./,( 2.3 - v1-7> s
/0' 3 sC- 3. .! Z&J 5ZC~q}.33&.y~,___- ..__,- __ /.,'i zi-#, OI l<37 2C, Co~

Z ". 3 3 i , </1 zi7, 5' cl, 71 331 2-
&7 3_- I Of, U I ,3 2 .3 1 ..SZ . ' 3 .7.

____'zq !r _ _

-3Z - ,3 - 3 ,' q 1 -, . , ,5, "

___ .351i VoS.9I13 2.3.-I:$ 315.I-

10" .' - .41 1 3"1.-577Z"O . .

_ _ _ _ _~~~~~ &q.. .~ ~ IZ: 7 Z
___y. s-~ 5, i __

,<.z-LL JL3 - .- S +,-iI I.'. 2k-.." SiL L ' 2' 079'

:c,. - .208: -3277 .tlzt,( "zq]q. 7
SPE IF 10 ,03 3 (.I L 1.6 27 . INFO. IO

7. Y 2_ -B ,39.- 1c. .1&" Z 5 -.3 col . 7f,3"r

lo@.f,,-z3 ,o--" 3'.1 S sg ? fo. z- ql M-7o

-3 3j 3 3 ' (,'/' z. 3_,3 1m- - q .6

ic,93 6.3 6 1- :3 . .'4b Z:-- c-,N TS -4Alo, <. .3 11'-1"

• O..7.3(c 7.-3 3 S 1- .40 29, s~, . ~,

.208: -32"
SPEC INFO 10 MIN .280: 23* 80*K 1.72A 30 WATTS INFO INFO

ONLY @ 23*C .232: 52* MAX MAX MAX ONLY ONLY
MIN @ 17.5V

PERPFORMED

APPROVED BS
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KM&T

-wtnmadox LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO.

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE oC MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

-3_ -- C I Z4 :.. z \ r
.- 3. !79 4/U- Y. , 2'i. __!_-M .9 . ,

2.3 , - 5- . z-. (3 o 2,. y ,o 9

__ _ _ _ 3n _ _ _ - i ,r iz

q' O,< o13' 65' 1.B-- 3 . 2 1.2". Z .y t - o zl,

A_ _ ____-N - 5 1-Zi I_ _
i21. • A710, 5I 2- q 7 ,. 40, 2 'I[T.. r7 ->

- . , K ", q 1, 9 -. - -7.." S- 9Z:,. _.__?__
.39 - 3.a

___2- Z3 - I ctJ L -im G i

____-2- zn2 44-6-I 1.-49 £~ ~I

-. ~~~~~~~~1 q±ZALiJ2t &.L3Z~~
2.3_ - 3q 2 J /,517(pL 5-S 1z~ (a0, ,7q&

INFO 10 IN .280: 23 80-K 1.72A 30 WATTS INFO INFO
ONLY L 23C .232: 52°  MA MAX MAX ONLY ONLY

2IN 3 17.5V

PERFORMED B ___________

APPROVED __________ DATE \-- - C

B-166
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MM&T
LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. C'15"
DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE @C MINUTES WATTS ox AMPS @17.5VDC READING HOURS INITIALS

clzq.,5(o 23 -- t-l5 fq gy 2.-z . zoo0/.

9,I z .> z3 - -,1.1 LL, 1.L a Loo,_.,1/. 6 10,14
9.1Z-s -7- L-__ j.p 2- Z; 3.8 -,oo t - z- 13 77

3 z~-3L 3 qV Iy.3-5 Z I. (c 5-00 &- -1 1/ Z, Z- 1 25
<_. zz_ 13 1.3 Z. Z3. 1

1-37 6ql /,5 .1.V4 0, /.5, ,5

__Z3 ___ _____ Isy I5 13~ 9

-- -3Z. 3" .? i~k.71j

-_,- _a _ _ _,. _
"d Z. :- ,- - . -'- . '

'.2. Li 23 - , - , ,- z-. t i',,. "'°'Q, , m o

J.3~, ___ 4,9 I.~ g (o I /.9 "
9___ /-.5Z3 - 34 , /I IV 26 0~ G -5Ol 2b-r0

-aZ... I1 ; , g3~ 5 .3 1  Al 1)q'

.208: -32

SPEC INFI O 10 WIN .280: 23" 801( 1.72A 30 WATTS INFO INF O

ONLY 8 230C .232: 52" MAX MAX MAX ONLY ONLY-9IN z 3 7.5V

-l-s- -lGA

PERFORMED "Ah 4 4

B-167
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MM&T

Iagnl@~vox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. 0 1..

DRAWING NO. SM-D-5005842

COOLER COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80*K LOAD STATION CURRENT WATTS ETI CUM

DATE oC MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

9 15) 1 Sr 23 -. 7 -4 Lt FE

Z3 - 35 ,3. 1,3 Z..S q ,5.3 .
Z3 .3 5,,4., 1,3 zz'. 8, J a.I

-3___ 3,9r 63.0 1,3 ZZ.E /Cq? 3 5. 

I-3 Y -Yn .13 -I S I
-3_. ,__-___ol._7 /.29 Z Z_39,_ 25.5

- /!'1 / 8(-p 2,-9 751 A , s> &t9. , .y 1lq "13j .... 'L.3 (o3..5 1 3Z ,-,( j
1-3-_ . q.6.9 1 .'29. Z2 (s,- q )Q.i /-F -

aqLIk . It, G: H ,i j l I .J)q . .57.9 Cl'

, -3 -0 .S'"0 L3.7 1,Z 3.35 4 .3 3f. .. 70-___1_ 1 _acZ3 -9 2q. Lq 14.9 -51 7

ql2-/, 13 . .35-1 (,3s- .3 z4. 9 54 .7 ' 2.,R (-,

i208: -32" 17

SPEC INFO 10 MN .280: 23" 80K 1.72A 30 WATTS INFO INFO
ONLY @ 23"C .232: 52" MAX MAX MAX ONLY ONLY

MN @ 17.5V

PERFORMED 1/APPROVED BY DATE / 2,c 7

9 IB- 168
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Sheet .of 2

PERFORMANCE TEST

DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC. SERIALNO. /
DRAWING NO. SM-D-5005863/SM-D-50058

42

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX
3.10 Calibration Check - Comply
4.1.1 Inspection to SM-D-5005863/5005842 _ - Comply
4.1.2 Weight 234 Lbs - 2.5
4.1.3.1 Pressurization ... PSIG Info Only
4.1.3.2 Leakage Rate t. WoI STP CC/SEC - 2.7x10 - T
4.2.2 Test at 23°C Horiz; Turn-on Current Amps Info
4.2.2 Cooldown Time to 100K Minutes - 7.5
4.2.2 Cooldown Time to 80*K " Minutes - 10
4.2.2 Minimum Temp O K Info 80
4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load -7Z_ K 80
4.2.2.2 Temp. after 1/2 Hour Operation OK 1 - 80
4.2.2.3 Cold Finger warm end temp ,31 0C Info Only
4.2.2.4 Input Volt, 17 VDC CurrentL.t ADC

,_Power .. "-!L-- . 'Watts - 30
4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load 7,Z, °K _ 80
4.2.2.5 Cold Finger Warm End Tempq 0C Info Only
4.2.2.5 Input Volts 32 VDC Current . TI- ADC- 

____ . r, K Power .U. Watts - 30
4.2.3 Test at -40'C Horiz; Turn-on Current 5' Amps Info
4.2.3.1 Cooldown Time to 1009K Minutes - 7.5
4.2.3.1 Cooldown Time to 80*K Z Minutes - 10
4.2.3.2 Stabl. Temp with 0.2 Watt Heat Load _____6 __°K - 80
4.2.3.2 Temp after 1/2 Hour 0/j " K - 80
4.2.3.3 Cold Finger Warm End Temp 0 C Info Only
4.2.3.4 Input Volts 17 VDC Curren ADC

Stablized Power J C , Watts - 30
4.2.3.5 Temp with 0.2 Watt Head Load _-_____ - 80
4.2.3.5 Cold Finger Warm End Temp a__/_C Info Only
4.2.3.5 Input Volts 32 VDC Currernt .. _ADCI

,A. OK Power - W<: Watts - 30
4.2.4 Test at 71C Horiz; Turn-on Current / i Amps Info
4.2.4.1 Cooldom Time to 1009K , Minutes - 7.5
4.2.4.1 Cooldomm Time to 80"K X. Minutes - T0
4.2.4.1 Stabl. Temp. with 0.2 Watt Heat Load kLq. __K - 80
4.2.4.1 Temp after 1/2 hour &7. K - 80
4.2.4.2 Cold Finger Warm End Temp 0._.\ C Info Only
4.2.4.3 Input Volts L7 VDC Current 4LADC

__ _ . . Power -:71. .. 0. Watts - 35

4.2.4.4 Stabl. Temp with 0.2 Watt Head Load 7,, OK - 80
4.2.4.4 Cold Finger Warm End Temp " 0C Info Only
4.2.4.4 Input Volts 32 VDC Current ADC

Power ', "v- Watts - 35

B-169 - -



Page 2 of 2

PERFORMANCE TEST

DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. ("/ /
DRAWING NO. SM-D-50058631SM-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX

4.2.5 Test at 230C Vertical; Turn-on Current '. Amps Info
4.2.5.1 Cooldown Time to 100K Minutes - 7.5
4.2.5.1 Cooldown Time to 80K" Minutes - 10
4.2.5.1 Minimum Temp 34, 1 OK 80
4.2.5.2 Stabl. Temp with 0.35 Watt Heat Load H - 80
4.2.5.3 Temp After 1/2 Hour With Heat Load '-, K Info 80
4.2.5.4 Cold Finger Warm End Temp I 6C Info Only
4.2.5.5 Input Volts 17 VDC Current/e ADC

__f;_ r - c)K Power Watts - 3
4.2.5.6 Stabl. Temp. with 0.35 Watt Heat Load ' K 80
4.2.5.6 Cold Finger Warm End Temp 0 C Info Only
4.2.5.6 Input Volt 32 VDC Current 7L7ADC

Power " watts - 30
4.2.6 Leakage Rate 2.3, r-1 STP CC/SEC - 2.7XI0 -

PERFORMED BY DATE 5 <-

WITNESSED BY __Q.A. MAGNAVOX 7/

WITNESSED BY Q.A. CUSTOMER
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g rnavco LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. _Z \

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE 0C MINUTES WATTS OK AMPS @17.5VDC READING HOURS fN ITIALS

-2o - ' j. 74 Q jjLh'l

Y__ 26- 6-72t, (ea. j32U5M133,K
S'-fj~ 1__ L 5~ (.G% 2. J___ (aI o'S 6 1t

1-7-__ ,3*t0 0 s. i. , 0 2/ , 10J4,3 M7J l ,

I3 So -- . I,S .-2.1 2,zj'.l,; 137f., I If / -' I
"3) --- ,34o 0 25 I.q3 20o I 7 31 grlf L4 1 /2 A

-7 2 0 .o ___O . _271 g'/,,/ _._,,3 _0 7-.
St3O -If 3/ l.I 1.,4L 27,( f2f3.' lbJ 40963

z-a 14Li C L .a -. r

-3a -- , 2-' 72.3 1 , 62f .) i*/.f' 2 r'

..4 1 3 6/ 2- 4 2./ 1.0 2J, ;Zc :z- -- o .

I-' 7 2- 5 . ----- 37.3 1.5- :2. C 63o, Ij 1x.5" cooe,

2 0 % /,d x leo t(2 6302, ri t1 7 a721, AK

.208: -32
SPEC INFO 10 MIN .280: 23 80K 1.72A 30 WLTTS INFO INFO

ONLY @ 23*C .232: 520 MAX MAX MAX ONLY ONLY
MIN @ 17.5V

PERFORMED BY

APPROVED B____ ___ DATE I -i-'
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MM&T

ag nlawVOX LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. C t

DRAWING NO. SM-D-5005842

COOLER COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE aC MINUTES WATTS *K AMPS @17.5VDC READING HOURS INITIALS

__-__. ___ --_ .q0 &. -21. _ ? . - i. I- ,
Ji-/33 --_ ,- 2 /... ,"  2 .' -- 2--'- 2 J

L~~z - ~ ~ 1.M -7 1~.Str

,21 P- L42 Zf I.(3 0 7 *j R. ,

qe) 61-,- I .S W- 159Y3 2-2 0 1,"0A3.2_ - 1,
.31 1IL3-1 r-, --- lz,v) /.14 re*a, a I%'7S Ao7 I o-, ,1 .

II

____ z ___ ,Jlo L2=J ",Y 2 .6 _____r: , o~

1-2" 73 '7o 6--W4% , 7 z, 1, lo7. I 7 l

72- a - 1_7

ONL @ 3C 22 I2 A A MIA: ON/?LY O
2X6_ _____ )5qr3.6 Je1"

______3 Q1114 - G/ lzc 211 1. I.73 ~ i

MIl e@ 17.5V

PERFORMED BY___________
APPROVED B' DATE a - -4

B- 172
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MM&T

Iagfla|nCO LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

.COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. <' '

DRAWING NO. SM-D-5005842

COOLER COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM

DATE @C MINUTES WATTS *K AMPS @17.5VDC READING HOURS INITIALS

3. 3 -- , 3 4o, ', a :2, L. . C2 o+ J's-- ,.*.LiL . 61 tu

.. ~ ~ ~ ~~~- -- ,s 1. 4.e. "1 "_ 2C. -- --_____ -,*~s~.1 -- 71 , ,

--__- ___ ,:,," ,', , f"I,- z .9 _2, . q"t. ° 'l 3 q

i! ~ ~ ~ ~ ~ ~ -.M4 - 3o I," .,,

-N23 2 .232 5yo MAX'i MA0 MAXr vNY O

_ U__M3 @ Z J.VIc37.3%
27__ 1_ ,? J3 603 12. alZL1- JtZ'i 71' jof- J

i~a~~~_- A333~6 ~ .~
I,2-17-rt -aa 6.af 1V~ .7 oILh v~/'o~

Z 23i.3 q 4 , 2 -'1- 29l\ 65320 ,

___ 3 s-a- Z~ A4A 72L rc4,. s i cc,( a

__ __ -Z__ ____T _____ 1-- k Z-t 9 Cf7s I.r

____ir 23_ *Z'VL 1, CL 3 I±L50 6'!.~ P. ?77,

.28 -
SPEC INFO 10 MIN .280: 23 '800K 1.72A 30 WATTS INFO INFO

ONLY @~ 23*C .232: 52* MAX MAX MAX ONLY ONLY

Kl1 - IN @ 17.5V

PERFORMED BY

APPROVED B________________ DATEL :

B-173
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144&T
|M gnoo LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. C)lb
DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUm

DATE oC MINUTES WATTS K -AMPS @17.5VDC READING HOURS INITIALS

i2. -C i .- %Jj .s- Tc42.1 ~ ~ .

__ .._ vi -.-- 2 ,d 6/. f i.s2 2(5 _ _

23 __ 3"f , '29 ;t 5(1- ____81e',' 12 -f-r5, V23 __.____ 31a. ] 2.2 . ) Io5 ,h.J

S-G-1-711 Irvam____

2:3 y-. o 1.. _ 1 24.1-6 Aoo2

Q-9-0 12__ F_ 31,Y ( .- Y 7 0 10.2.7

-Y2 Y/ Z% 7 17Lz/ 9-?- 11 ,., 4Y j -

- o 1.. 26 " .2 oclo I
2.-o- .. O -- 37 - .2. f _767,_ q 2-2. 10 o ,

._- ._ ' :270 C..7. __m__ ." M I
_ _32 .5. -3-31 67.i LS' S,75 11.. 'j~ .f\4 cZV
____ 

C_ _ _ _?_ _ -LL . ,4 a 4m._ 6___ S_717_1%3__VZ!

__ 2 3 -3 62qe 9' 1-2 Y I9Z9z....-32. -- ,3'1o 6-f3  1. YC -1", -73: q c# Pi / 4

7.3 3- 00 63, / , y 2.6:o ,;Z 2co,

.208: -32"
SPEC INFO 10 MIN .280: 23' 80"K 1.72A 30 WATTS INFO INFO

ONLY @ 23*C .232: 52' MAX MAX MAX ONLY ONLY
MIN @ 17.5V

PERFORMED BY

APPROVED B, , DATE \ t.- ,

B-174



iM&T

Mm LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

.COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. 0I/

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION CURRENT WATTS ETI CUM

DATE OC MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

2-1- 23 6,0 I 3 le : 52f :2 Gq-g 7 Yv ,

23___ - 13 3 _ (0.2 1- '6 QX3~ 6130-7 411 6 0 l ORjo
-32_-- j _ _o Ax_._ 0 "__'7,q 6 5-o. f 1Z ?o ,

2 3 -- . o 61. f ."
IZz', 23 6",o 3S..,-/'1113 2 f..;" 5YY-fr.,q I' . .y,,.,,,3f. *,. Lz 75.7 g;V&*~

12~ - '--Ic 4r2I" L-:- G- %

" 3-.R- 2 ,.5 _gI.o 1.5 ?.7.7 55,l.C (,94.8' oo'

2_ -341o 2.0 j, .5- Z-.1 1.1 ' 9

-2_ -- 17. (p J. *T 2-s.4 524.6 -

Z__1 5~j__,~Aj G Al : JL - -s ss2la. r.fif.6-4-
iIzii .. 7_. £Q -T .3L.2. L.62= L., F.. 7o4. Z 03'

_____ ..2 L.. -- .39 ...L i,5"-1R 1. 701 o"I

-- .- S. I.l. 9.% d9- ) S1, 5%14 Q I '

_ _ ; -- ,- 1 ." -.- i S(oi j, o71L . 39-,

.208: -32'
SPEC INFO 10 MIN .280: 23" 80K 1.72A 30 WATTS INFO INFO

ONLY @ 23*C .232: 52* MAX MAX MAX ONLY ONLY

MIN @ 17.5V

PERFORMED BY

APPROVED B DATE-175
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MM&T

M ngnlavox LIFE TEST

ELECTAO-OPTICAL SYSTEMS DATA SHEET

.COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. C-5

DRAWING NO. SM-D-5005842

COOLER COOLER

AMB TIME HEAT COLD INPUT POWER

TEMP TO 80K LOAD STATION CURRENT WATTS ETI CUm
DATE OC MINUTES WATTS OK AMPS @17.5VDC READING HOURS INITIALS

i~1y ge. I /I. , -3;p --' ,;tY#( f/,'7, 7 5"Pql. . 410 13o 1 J i,

J1-2,,. 2 .0 - J.3 A2 2.3 15309.8 q2. 9V
v - . 62.0 i3 27. I . 7 2L 7 o ao dj

-3 .T . . 4,-<.i I .- f -Z G-a - 34, ,43ft.-I __ _w

3f. ..-" , 2,I ,- 26r I Q/07 o2, -y

__3_ 62.1 U-S-6 127 F311tP,* q 3 1 jjr"3;t 3-- .72 457.1 1, "f -RS-. q "Z3¥.Y- qJ-07 I',l .

Y__4-4 1 S '- 7 1,6Y 4-391.0 o 'jtvci'

____ -- , 1 'C217  A,;r T 3 T -7 6o0, 7 Of'3U,

I-__ I -. .3#/40 ____ f _. y f . s-, y S3,11. so.,7 '3 .. ,
Jl-2346 23 i 3',O ,., 2 &2ro r7vo t 1 74

23 3" ,336 63.0 I,5'6  273 5 /o.? 4. 7 0Y3vh- I,
-32- 3- "f 64. I.6 2,., ",.q 3-33,.3 t_,),,

_20%_r 6a. I. y1 2e s"7a,3 533,2 143o .,"l

II -V.3 I , , a Z.,o g z 0 5q 4 , Q ' fo

"_.._ . --_ ,'_q 61, L ;73 f 7 qO.7 ir,4c.f. ft.-

-7.- ~ 6r.( r q I. ~ ; y
I .208: -32 *

SPEC INFO 10 MIN .280: 23" 80K 1.72A 30 WATTS INFO INFO

ONLY @ 23"C .232: 52* MAX MAX MAX ONLY ONLY

MIN @ 17.5V

|J

( PERFORMED BY

APPROVED B DATE .l -"6

B-176iA



MM&T

Iagnlavox LIFE TEST
ELECTRO.OPTICAL SYSTEMS DATA SHEET

.COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. 4
DRAWING NO. SM-D-5005842

COOLER COOLER
AMB TIME HEAT COLD INPUT POWER

TEMP TO 800K LOAD STATION CURRENT WATTS ETI CUM
DATE 0C MINUTES WATTS QK AMPS @17.5VDC READING HOURS INITIALS

11. t.-g8(4 2 5 -I .. 2..(-. to 27S.7 20 ,

I'.-' 2) 50 -- 35Q7 1.,, 0,,2154 -
___~510. 1.2 (a. -7S 2L _

-32.- .T -.Z 1.2, p, ,q.q I a .7

M _. 23 1 , , " z .2&.6, 2 - 'oo * 4

5..9p - 20(g/ .g:. I,(, 27.

___-22 (011i '/3 /.2(e r4 ~71 -4 11913

__ __ I_ _ -I-l Ai __ __ _ _

.-a. -.. .14- ZS _ - l -I;Z-3I-T 21 &Xill0. 45. 1001 "

. -. ..- *.&%3 _ ,t , ?,i ., .' o ,

APPROVE .)-DT

1 ~ ~~~~~ 7./..' 41: '. :./-4 I.1' q,,V .l,¢t qi, I 71Y A.f

-I 77 z.

.208: -32"SPEC INFO 10 MIN .280: 23* 80"g 1.72A 30 WATTS INFO INFO

ONLY @ 23C o232: 52* MAX MAX MAX ONLY ONLY
MIN @ 17.5V

( PERFORMED BY

A P P R O V E D R S ' V-- ,.,, .--, g"  D A T E " "

i B-177



MK4&T

ft gnaVo'cX LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

-COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO.

DRAWING NO. S-D-5005842

COOLER COOLER

AM. TIME HEAT COLD INPUT POWER
TEMP TO 80*K LOAD STATION CURRENT WATTS ETI CUm

DATE C MINUTES WATTS AMPS @17.5VDC READING HOURS INITIALS

p s(* 2,3 b' -. v ,f7, .*~ 2.s. -"b5 D_10_0__

,,.541 . 9 '7. 'j 7. 6o39. " 12 -

it. Sz 0-3. o. 1 o'0.. 0/S-f .75
S2-7, . '.1 2 /. 7-

//.7/o "2.S- 3p. -- ) m3, .# z " K g .9, 7,,

/0- 1.2 -. 3 6 --- 3v1, .4z g -7 .S/ 1
2r -- .-6 4- _/. ."7 1 2 7, .S 5-/, Y 7 1°3

- q-2 - .A SC-/.2 /.5"' 27.3 -T1, -7 3._7_
.i.0 -. .,_ 25-1 rA y' 3 -Z 5-

___ -Z. 3_/_5 16 .'8~ 1.54 p7,O Si3q?.7 255>)'W

1I' .3 3 5 _ _,_ .. ..
- - ___ __ f/5, q Z.

-6 A.. _ 7-I C I

.20-: -32-
SPEC INFO 10 MIN .280: 23" 80K 1.72A 30 WATS INFO INFO

ONLY @ 23°C .232: 52* MAX MAX MAX ONLY ONLY

. MIll Q 17.5V

PERFOMED BY

APPROVED -_.. /DATE C-"_.-

B-178



MM&T

,,41agnaco r LIFE TEST

ELECTRO-OPTICAL SYSTEMS DATA SHEET

COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. n .1

DRAWING NO. SM-D-5005842

COOLER COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80K LOAD STATION CURRENT WATTS ETI CUM

DATE C MINUTES WATTS AMPS @17.5VDC READING HOURS INITIALS

_.03_23 -- ,55I (1. JZ1. -1 ZS.Z "1 Z.- oe
34 S__ 66,q : -I.5p z-7.3 qsr 3-7 1

It,30.8(0 -z 33 0 Z .5- 2-7./ ,0.Z ,7/,O

-. ,1  3 -. 39.( , .o 25.O 1qoi9l 1 W-,
Z a -- - q7 5"9 4t 1.59 2-70 00.7 2,.) q-l

.3- 0 -- ,( o. 9' 1. 5q 7- -. o€ A4c97&. z3. " 1 20
-3 . -.53qk#4.5 .5" &'q 11T.9 7- " Aj /1

Zl9S 57. -- .& 7 Zi.rI. .'l jf 7 11' .9 1012. ,57 -- 9.7 ,.Ft 1c5 I9- 75w 32-3 - -5S7- , . - 91q,? 5 / O-,911.. -32 -5~ k-Z Z.S9 Z-1 i.T~l

__ Z3 1 -0 0i #2-. 7 .5 IS 2-7-7 -0 Y /'. 0

2- A - - 25 o ' . r'3 26-J 4 99sq . //4~ 0'

-l- 9 ,. /.'0 24.3 ,7,//g.7 1.
iIQ .~~- - -z'T r d 'g'* 'a_ _

-6- z 2.s - Afo.3 1.-f( 2-7.S Soi L4.I , WI 07 Y?,&

z 5- (o ,- 1.52- . 52-7 /3/,'7
.,Ass 0. 2-6 /Z 24. jI$ 6 IS)? / s

l. - .27 2 iO,5"/.i , .A. 9  140

SEINO 10 MIN .20: 23 80*K 1.72A 30 WATTS INFO /INFO 20

ONLY @ 230C .232: 52* MAX MAX MAX ONLY ONLY
MIN @ 17.5v

PERFORMED

APPROVED lo' D T

B-17 9



ELECTRO-OPT9CA. SvSTEM8Mgnawcx=
H, m il, 464 0121AUL JJII 1qnJ l2.|

,- Sheet I of 2

Contract No. DMAK20-84-C-0440 PERFORMANCE TEST

Project No. 24407 DATA SHEET

COOLER, 1/4 WA'rT LINEAR RESONANT CRYOGENIC SERIAL NO. 01(

DRAWING NO. SM-D-5005842

TEST LIMITS

PLAN PARA PARAMETER MEASURED UNITS KIN MAX

3.10 Calibration Check W-ty - Comply

4.1.1 inspection to SM-D-5005842 Ci0/ly - Comply
4.1.2 Weight 1. 2 Lbs - 2.5

4.1.3.1 Pressurization " Q __ PSIG Info Only
4.1.3.2 Leakage Rate 0O. t'1 STP CC/SEC - 2.7xO - I

4.2.2 'rest at 230C Ioriz; Turn-on Current t llf Amps Info
4.2.2 Cooldown Time to 10 K 4.2. Minutes - 7.5
4.2.2 Cooldown Time to 80'K ., Minutes - 10
4.2.2 Minimum Temp 'K Info 80

4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load e?.. %r "K 80

4.2.2.2 Temp. after 1/2 Hour Operation AL... * - 80
4.2.2.3 Cold Finger warm end temp ,J It C Info Only
4.2.2.4 Input Volt 17 VDC Current/ I4 ADC

Power ;Z 4Li.1 Watts - 30

4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load . K 80

4.2.2.5 Cold Finger Warm End Temp .9 6C Info Only

.2.2.5 Input Volts 32 VDC Current,.i ADC
Power As. it, Watts - 30

4.2.J Test at -40 0C iloriz; Turn-on Current " JAi Amps Info _

4.2.3.1 Cooldown Time to 100"K 3.8 Minutes - 7.5
4.2.3.1 Cooldown Time to 80K Minutes - 10

4.2.3.2 Stabi. Temp with 0.2 Watt Ieat Load _ _ - 80

4.2.3.2 Temp after 1/2 lour 'K K - 80

4.2.3.3 Cold Finger Warm End Temp J0 . Info Only

4.2.3.4 Input Volts 17 VDC CurrentLIL ADC

Stablized Power .2_. __Watts - 30
4.2.3.5 Temp with 0.2 Watt [lead Load .fg. 7 K - 80

4.2.3.5 Cold Finger Warm End Temp -50 C Info Only

4.2.3.5 Input Volts 32 VDC Current k ADC
Power A 7. 5"L Watts 30

4.2.4 Test at 71oC Horiz; Turn-on Current A/:4 Amps info 7.5
4.2.4.1 Cooldown Time to 100K Minutes - 7.5

4.2.4.1 Cooldown Time to 80K - Minutes - 10

4.2.4.1 Stabl. Temp. with 0.2 Watt [teat Load 6,.0 *K - 80

4.2.4.1 Temp after 1/2 hour .,' ' K - 80

4.2.4.2 Cold Finger Warm End Temp C Info Only

4.2.4.3 Input Volts 17 VDC Current /,7.3 ADC

Power , .L Watts - 35

4.2.4.4 Stabl. Temp with 0.2 Watt Head Load K - 80

4.2.4.4 Cold Finger Warm End Temp ,_ . Info Only

4.2.4.4 Input Volts 32 VDC Current ADC 1.02
Power 32.4 Watts - 35

Performed By: 1P 7,4!roy4vA1 Dates /0__2____go;, _

Witnessed ByB Q. A. Magnavox

Witnessed :Y T Y Q. A. Customer
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ELECTRO-OPTICAL SYSTEM
PA M I 1 1,0 I14 1 1Wg.MWANAJ. UI3--010

Page 2 of 2

Contract: DAAK20-84-C-0440 PERFORMANCE TEST

Project. 24407 DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. 61te
DRAWING NO. SM-D-5005842

TEST LIMITS

PLAN PARA PARAMETER MEASURED UNITS MIN MAX

4.2.5 Test at 23eC Vertical; Turn-on Current (ZI Amps Info
4.2.5.1 Cooldown Time to IOOK 4.1 Minutes - 7.5

4.2.5.1 Cooldown Ti-me to 80K 4.7 Minutes - 10
4.2.5.1 Minimum Temp . K 80
4.2.5.2 Stabi. Temp with 0.35 Watt Heat Load r.A Z K - 80
4.2.5.3 Temp After 1/2 [lour With Heat Load .. 1 OK Info 80
4.2.5.4 Cold Finger Warm End Temp .J..., rC Info Only

4.2.5.5 Input Volts 17 VDC Current -_.4I ADC
_ _Power Ax 3.3 Watts - 30

4.2.5.6 Stabl. Temp. with 0.35 Watt Heat Load ,2. -'K" 80

4.2.5.6 Cold Finger Warm End Temp 33 _.Z Info Only

4.2.5.6 Input Volt 32 VDC Current ,8 JADC
Power 2.8.. Watts - 30

4.2.6 Leakage Rate ,&.OK 10 " STP CC/SEC - 2.7XLO -

PERFORMED B3Y ______ 4A__1 DATE A_____84_

wITNESSED BY* K.. AGNAVOX A

WITNESSED By A. CUSTOMER

007-1986

B-181
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GOVERNMENT & INDUSTRIAL ELECTRONIS COMPANY
RELIABILITY & Q UALITY FAL~sR OTFIt. m.. 24407-002

ASSURANCE DET FALR TEOR
Fa~iure Date

Name A Type Part er Owl. No. Sene No. Cirsit mewdtjfer 9-26-86
SYMbo MASECepo Date

i ELINEAR SMi-D-5005842 O1i1-1-8
SPLIT CYCLE, HD-1045V/UA 

1-68

A"MVMAGNAVOX 
Cueteemat

AssemblyNVEOC

Partee 
me.

PeelDAK2084-C-0440
Prejeet Ne.

Test Epmiemoit Spea m. Date Sheet Item No. 24407
-32 C Life Test KOSR 1314 L'~ 1

8EscIPTIN or- FAILURE (lumed. Symptms. teodmne. deviatiefs Item Speetj TnRtes ut utmrsml it . 217ib HourC t sttfii

On September 25, 1986 after 202 hours Of operation the coldfinger temperature had risen to
81.6i( at -32 C ambient. The cooler had been operating with a full specification heat load of
.350 watts, not the 80% load allowed for life test. The heat load was then changed to the
life test 80% load, and the cooler was operated for another day. The coldfinger temperature
was then 72.5 K at 23 C ambient with a heat load of .280 vatts. Although this is still
within the life test limits, Magnavox felt this early degradation of performance is not, and
cannot be accepted as, typical of our coolers. Accordingly, the cooler was removed from life
test at 217 hours of operation.
CAUSE OF FAILURE: A combination of gas contamination, contamination of the regenerator, and
fit of the regenerator/coldfinger: Part numbers SM-C-5005937 and SM-C-5005939.

REPAIR ACTION

The unit was purged and recharged. The Displacer Assembly (SM-C-5005937) and the Cold finger
~ yllnder Assembly (SH-C-5005939) were replaced.

Dieo re eoy part S-.s-nnA_____

Failure Peun4 Dutnq: Acceptanee Test C3 Design AprvlTest C3 Neu* " Fl s tu IAf.IsL

FAD WUER ANALYSIS REPOR1T 2-27-87
ANALYSIS :The following steps were taken in determining the cause for the degradation in
performance:

1. The performance found during life test was confirmed in the cryogenics engineering lab.

(See data, Attachment 1).
2. The cooler was taken to a ga analysis lab to have the gas analyzed, since the symptoms

hinted at the possibility of gas contamination. (See Attachment 2).
The gas analysis Indicated a helium purity of slightly over 98%.
This Is significantly loe than the 99.999% purity that Magnavox
uses in charging Its coolers.

3. B ased on the results of the gas analysis in 2. above; the cooler was vacuum baked, purged,
charged, and then run through a performance test. Cooler performance improved, but not
significantly. (Sea data attachment 3). This left other causes to be explored to
determine the cause f or loss in cold production.

C-1 Cont'd./2..

anmato S.. CARon# & Chri ilansen, D. C V . Galbo _D. Lehrfeld,
JL&1a&ZA" Schbec. -Contcg ts: J. Lyuch~i

JVE0C: H. DuumIre. S Pomeroy. DCAS: Q. Rothstein
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FAILURE REPORT F.R. No.24407-002

ANALYSIS (Cont'd..)

4. The expander was then disassembled; and the regenerator was removed. The pieces were
examined and cleaned of a minimal amount of accumulated particulates. The unit was then
re-assembled and retested with no improvement in performance. (Sao data, Attachment 4).
The cooler did not meet the performance requirements.

5. The coldfinger assembly was again removed, and a coldfinger and diuplacer from another
unit were then fitted to the compressor of SN 11. The test results indicated the cooler
met the specification performance requirements with a comfortable margin. (See data
Attachment 5).

6. The coldfinger and regenerator removed from SN 11 were inspected dimensionally. The
coldfinger was within specification requirements. The regenerator dimensions indicated a
clearance to the coldfinger wall greater than the design limits.

7. The SN 11 regenerator rulon was removed; new rulon was applied and remachined.

8. SN 11 compressor was then tested using its original coldfinger and regenerator, with the
remachined rulon. Cooler performance met the specification requirements, but with little
margin, which is not typical. (See data, Attachment 6).

9. A new coldfinger and regenerator were then fitted to SN 11. The unit was subjected to and
passed a full acceptance test, and then returned to the life test. (See ATP data,
Attachment 7).

10. In order to substantiate gas impurity as a contributing factor in this situation; an
attempt was made to duplicate the gas impurity level found in the analysis of SN 11.
Cooler SN 13 was evacuated to -7 psi to maiptain the impurity level measured during the
gas analysis. (Refer to Attachment 2) and then charged and tested. The performance was
somewhat similar to that of SN 11. (See data, Attachment 8).

Based on the steps taken, it is concluded that the following separate factors
contributed to the degradation in cold production of SN 11:

a) Gas contamination

b) Partial contamination of the regenerator

c) Poor regenerator rulon/coldfinger fit.

CORRECTIVE ACTIONs

a) Gas contamination: The contamination in the gas of SN 11 is felt to be the result of an
improper technique. Incomplete purging prior to charging the cooler was likely. The
procedures to be followed have been made more detailed and operators retrained, removing
the need for esoteric judgements on the part of the operators.

b) Partial Contamination of the Regenerator: When the coldfinger was disassembled, a small
amount of particles was observed. These were predominantly the wear products from the
regenerator clearance seal. Particles and other contaminants that entered the original
displacer were easily be trapped within the regenerator mesh, making it impossible to
clean completely. This contributed to the poor cooler performance after initial
reassembly.

C-2
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FAILURE REPORT F.R. No.24407-002

CORRECTIVE ACTION (Cont'd..)

c) Poor Regenerator Rulon/Cold finger Fit: It is believed, after reviewing events with
assembly personnel, that the assembly of the origiual SN 11 coldfLnger was accomplished
using a burnishing procedure on the displacer rulon. It is felt that excessive burnishing
during this procedure left only a minimal amount of material at a few high spots to affect
a seal. Hence the rapid degradation in performance and early accumulation of particles.
Manufacturing process sheets have been prepared which clearly define the step-by-step
assembly technique and highlights the fact that burnishing is no longer to be performed.
Once regenerator/coldfinger dimensions are within drawing requirements, no other fitting
actions are required nor permitted. The regenerator/coldfinger assembly presently in SN
11 were assembled using the latter technique.

As of the date of this final report: February 27, 1987, cooler SN 11 has
accumulated 2,530 hours of failure-free operation.

No other action is deemed necessary regarding this report.

C-3
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~ ~ Sheet 1 of 2

PERFORMINCE TEST

DATA SHEET

COOLER, 1/4 W4ATT LINEAR RESONANT CRYOGENIC SERIAL NO._.O t
UDRAWING NO. sK-O-5005863/S14-D-5003842

TES'r LIMIT S
PLAN PARA PARAMIETER ?IEASVRED UNITS M N IHA
MO1 Calibration Chieck _____ C11p I Y_____
4.1.1 Inapection to SM-D-5005863/5005842 ____ Compl~y
4.1.2 We1&h t _____Lbs - 2.5
4.1.3.1 Pressurization . 3 PSIG In1fo Onl
4.1.3.2 Leakage Race 2 t'Sip CC/SEC --- 2_.7_._0_-
4.2.2 Test at 23*C 1foriz; Turn-on Current -.....- ~. Info ____

4.2.2 Cooldown Time to 10VOK 3./ inuces - 7-.5
4.2.2 Cooldown Time to 80*K. (a Uinutes - 10
4.2.2 Minimum Temp Z-2.1 'K Info 80
4.2.2.1 Stabl. Temp. with 0.35 Watt [feat Load 72~ -7 'K ____80

4.2.2.2 Temp_. after 1/2 Hour Operation 774 K - 80
4.2.2.3 Cold Finger warm end temp .3s___ *C Info Only

4.2.3.41 11u VololnTit o 00VD Current 1--f2__ ____

r4.2.3.1 Cooldown Time to 80VK ______ _ 7:3 minutes If 7.0

4.2.3.2 Stabl. Temp wit .J97 "att Heat Load * - 80
i'4.2.3.2 'remp after 1/2 Hour so____ - 8
4.2.3.3 Cold Finger Warm End Temp z C If L...

S4.2.3.4 Input Volts/7.!iVDC Current 1.2.-ADC
_______StabLized Power -Iq-watts 130_______

WE DE paES/ti -

irons=C94



Page .5

99 Nrf* N Page 2oft2

PERFORMANCE TEST

DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. d( (
DRAWING NO. SM%-D-5005863/SM-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN IMAX

4.2.5 Test at 23% Vertical; Turn-on Current _____Amps*** Info
4.2.5.1 Cooldown Time to IO00K -57 Minutes - 7.5
4.2.5.1 Cooldown Time to 800K I Minutes -- T 1
4.2.5.1 Minimum Temp %J K - 80
4.2.5.2 Stabl. Temp with 0.35 Watt Heat Load -17.3S K - 80
4.2.5.3 Temp After 1/2 Hour With Heat Load 7- 7.' K Info 80
4.2.5.4 Cold Finger Warm End Temp 13 q C Info Onl
4.2.5.5 Input Volts 1X7,VDC Current 1.12 ADC

- Power z,4. ?S Watts - 30

4.2.6 Leakage Rate _ ___STP CC/SEC _____ 7XI

PERFORMED BY DATE _________NDATE

WITNESSED BY __________Q.A. MAGNAVOX

WITNESSED BY __________Q.A. CUSTOMER

ct00(a' -. 1d v q.M l
CV~ c0I Tf 418o v- 997K 1 ......- i

-P- Z -MAX

*-2 . .rq a't.1 A

C-5
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Gollob Analytical Service
MOLININI/GOLLOU A DIVISION OF ENSECO INCORPORATED

47 INDUSTRIAL ROAD. BERKELEY HEIGHTS. NEWJERSEY 07922 0 TEL. (201) 464 J331

TO Mr. Ram Narayan, Ph.D.
Magnavox G.A.S. REPORT No. 61985
46 Industrial Avenue
Mahwah, NJ 07430 - OteRequosted: 10/2/86

Date Repored: 10/3/86
P.O. No. S4727

MATERIAL SUBMITTED: 1 (One) Cooler

INFORMATION REQUESTED: Mass Spectrometry & Gas Chromatography Analyses

NOTEBOOK REFERENCE: 1207, Pg. 18

RESUL' OF INVESTIGATION
All data are presented in the attached table.

n 10386

GOLLOB ANALYAL SERVICE

; C-6

AlMA CERTIFIED MASS SPECTROMETY GAS ANALYSIS GAS CHROMATOGR-APHY LIQUID CHROMATOGRAPHY

... . . .. . . . ... .
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THIS IS G.A.S. NO. 61985

( CONCENTRATION, PER CENT BY VOLUME

P/N - SM-D 5005842
S/N - 011

N I ITR(OGEN 1.40
OXYGEN .25
AR(;ON , 0190
CARBON DIOXIDE .0165
HYDROGEN ND
HELIUM 90 "f
OR(;ANICS ND

WATER * .0012
TOtL Mff. Of GAS,cc 2200

* PERFORMED BY ELECTROLYTIC HYGROMETER

ND-NONE DETECTEDLESS THAN .0004

The mass spectrometer was scanned 4:rom mass 2 vo mass 15t) and

no other constituents were detected. The deTecTion threstiold

for Most constituents is .0004 per cent.

The temperature of the sample was maintained at

4-oom *teMperature during analysis.

C-7
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~ ~ PERFORMANCE TEST

DATA SUEET

COCLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. _ / I
DRAWING NO. SH-D-5005863/SM-D-50058

4 2

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX

13.10 Calibration Check - Comply
4.1.1 Inspection to SM-D-50(5863/5005842 - Comply_
4.1.2 Weiglht Lbs - 2.5
4.1.3.1 Pressurization 3,%0 PSIG Info Only
4.1.3.2 Leakage Rate 7.. rIT STP CC/SEC - 2.7 x o-

4.2.2 Test at 23°C 1loriz; Turn-on Current Amps I Info _

4.2.2 Cooldow Time to 100K Minutes - 7.5
4.2.2 Cooldown Time to 80"K M*, Minutes - 10
4.2.2 Minimum Temp 44 OK Info 80
4.2.2.1 Stabl. Temp. witih 0.35 Watt Heat Load 13.9 OK 80
4.Z.2.2 Temp. after 1/2 11our Operation ( K - 8j)
4.2.2.3 Cold Finger warm end temp , .2. .C Info Only
4.2.2.4 [input Volt 17 VDC Current(.{J ADC

Power -_ :-'f, Y Watts - 30
4.2.2.5 Stabl. Temp with 0.35 74att Hleat Load f 71.8 K 80
4.2.2.5 Cold Finger Warm End Temp _ 13 QC Info Only
4.2.2.5 Input Volts 32 VDC Current , 91ADC I

S . Power -- .?7-. Watts - 30
_.2.3 Test at -40*C 1Horiz; Turn-on Current Amps Info "
4.2.3.1 Cooldowa Time to 100*K Minutes - 7.5

, 4.2.3.1 Cooidown Time to 80°K Minutes - 10
4.2.3.2 Stabl. Temp with 0.2 Watt Heat Load °K - 80
4.2.3.2 Temp after 1/2 Hour r1, '2_ K - 80
4.2.3.3 Cold Finger Warm End Temp ,-35 'C Info Only

t 4.2.3.4 Input Volts 17 VDC Current.%. AC I
Stablized Power I Watts - 30

4.2.3.5 Temp with 0.2 Watt [lead Load 1 1.2 "i __ - 80
4.2.3.5 Cold Finger Warm End Temp -53 C Info Only
4.2.3.5 Input Volts 32 VDC Current -,7 L-ADC

Power Watts - 30
4.2.4 Test at 71*C Horiz; Turn-on Current Amps Info
4.2.4.1 Cooldown Time to 1000K , Minutes - 7.5
4.2.4.1 Cooldown Time to 80K 7 Minutes - 10
4.2.4.1 Stabl. Temp. with 0.2 Watt Heat Load . .iP F - 80
4.2.4.1 Temp after P006 hour 0 ,. . *K - 80
4.2.4.2 Cold Finger Warm End Temp 92- C Info Only
4.2.4.3 Input Volts 17 VDC Current J ADC

Power ,A ,C Watts - 35
4.2.4.4 Stabl. Temp with 0.2 Watt Head Load K - 80
4.2.4.4 Cold Finger Warm End Temp ____C Info Only
4.2.4.4 Input Volts 32 VDC Current ADC .I(

Power W).72 Watts - 35

:RFORMED B:,
DATE -4 ~P ~ f
WVELDED YESAKiJ~

C-8
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14~I 4&kN - i41+r4 Page 2 of 2

PERFORMANCE TEST

DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. (
DRAWING NO. SH-D-5005863/SM-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX

4.2.5 Test at 230C Vertical; Turn-on Current Amps Info
4.2.5.1 Cooldown Time to 1000K (g Minutes - 7.5
4.2.5.1 Cooldown Time to 800K _. Minutes - 10
4.2.5.1 Minimum Temp f _ K 80
4.2.5.2 Stabl. Temp with 0.35 Watt Heat Load 'K - 80
4.2.5.3 Temp After 1/2 Hour With Heat Load O *K Info 80
4.2.5.4 Cold Finger Warm End Temp. eC Info Only
4.2.5.5 Input Volts 17 VDC Current J j ADC

Power -. Watts - 30
4.2.5.6 Stabl. Temp. with 0.35 Watt Heat Load j.3 OK 80
4.2.5.6 Cold Finger Warm End Temp '33 *C Info Only
4.2.5.6 Input Volt 32 VDC Current .1 ADC

Power 24.s(o Watts. - 30
4.2.6 Leakage Rate _,STP CC/SEC - 2.7x10- /

PERFORMED BY 4 (&,-IV,' t t _ DATE (Q'-[

WITNESSED BY Q.A. MAGNAVOX

WITNESSED BY Q.A. CUSTOMER

C'-

C-9

I

m -..--... ...
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- PERFORMANCE TEST

DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. C if
DRAWING NO. SM-D-5005863/SM-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX

4.2.5 Test at 23*C Vertical; Turn-on Current Amps Info
4.2.5.1 Cooldown Time to 100*K 4j Minutes - 7.5
4.2.5.1 Cooldown Time to 800K J Minutes - 10
4.2.5.1 Minimum Temp '3.f *K 80
4.2.5.2 Stabi. Temp with 0.35 Watt Heat Load 73, ?- OK - 80
4.2.5.3 Temp After 1/2 Hour With Heat Load 3.2 1K Info 80
4.2.5.4 Cold Finger Warm End Temp 3L a C Info Only
4.2.5.5 Input Volts 17 VDC Current . ADC

Power - 4.- Watts - 30
4.2.5.6 Stabl. Temp. with 0.35 Watt Heat Load 7#.7 K 80
4.2.5.6 Cold Finger Warm End Temp 3_ C_C Info Only
4.2.5.6 Input Volt 32 VDC Current_._ ADC

Power 2.I Watts - 30
4.2.6 Leakage Rate STP CC/SEC - 2.7XL0 - 1

PERFORMED BY __DATE _ ___-g _

WITNESSED BY Q.A. MAGNAVOX

WITNESSED BY Q.A. CUSTOMER

, 'C-10

c-
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Sheet I

PERFORMANCE TEST

DATA SHEET

COOLER, L/4 WATT LINEAR RESONANT CRYOGENIC S RIAL NO.
oRAwicN NO. Sm-D-5OO5863/SM-D-5005842 o /. . ,C,/^/ of

TEsr LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN I KAX

3.10 Calibration Check - CompLy
4. _L.1 Inspection to SM-0-5005863/5005842 - Comply
4.1.2 Weight Lbs - 2.5
4.1.3.1 Pressurization 35 PSIG Into Only
4.1.3.2 Leakage Rate .A j.a, r STP CC/SEC - 2.7xLU - /

4.2.2 Test at 23"C Ilortz; Turn-on Current An.4 Amps Info
4.2.2 Cooldown Time to 100K ."7 Minutes - 7.5
4.2.2 Cooldown Time to 80"K 11. Minutes - 10
4.2.2 Minimum Temp o r OK Info 80
4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load OK 80
4.2.2.2 Temp. after 1/2 Hour Operation QK - 80
4.2.2.3 Cold Finger warm end temp 7, -" C Info Only
4.2.2.4 Input Volt L7 VUC Currentj.So AC

Power - Jr. Watts - 30
4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load @K 'o- 80
4.2.2.5 Cold Finger Warm End Temp - 0 Info Only
4.2-.2.5 Input Volts 32 VOC Current..ADC

Power - Watts - 30
4.2.3 Test at -40°C Iloriz; Turn-on Current / Amps Ino 
4.2.3.1 Cooldown Time to L00°K _ _Minutes - 7.5
4.2.3.1 Cooldown Time' to 80°K x Minutes - 10

4.2.3.2 Stabi. Temp with 0.2 Watt Heat Load fK - 80
4.2.3.2 Temp after 1/2 flour _____.._K - 80
4.2.3.3 Cold Finger Warm End Temp *C Info Only
4.2.3.4 Input Volts 17 VDC Current_L.O ADC -_

Stablized Power. Watts - 30
4.2.3.5 Temp with 0.2 Watt Head Load - K - 80
4.2.3.5 Cold Finger Warm End Temp -- *Info Only
4.2.3.5 Input Volts 32 VDC Current --rq- DC

Power Watts - 30
4.2.4 Test at 710C Hori; Turn-on Current Amps Info
4.2.4.1 Cooldown Time to 100'K *.-. Minutes - 7.5
4.2.4.1 Cooldown Time to 80'K .. ', . Minutes - L0
4.2.4.1 Stabl. Temp. with 0.2 Watt Heat Load .K - 80
4.2.4.1 Temp after 1/2 hour .#I a K - 80

4.2.4.2 Cold Finxer Warm End Temp -_ Info Only
4.2.4.3 Input Volts L7 VDC Current g71 ADC

Power . Watts - 35

4.2.4.4 Stabl. Temp with 0.2 Watt Head Load - "K , - 80

4.2.4.4 Cold Finger Warm End Temp I---- "* Info Only

4.2.4.4 input Volts 32 VDC Current ADC
Power - Watts - 35

PERFORMED B6 : 6, S e=.,rP
'DATE : /Q. / ,S'- tic; WELDED YE5/IcI = rr

C-I

IL .
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. A-r"t'p ,ht M wr M " ' Sheet L

PERFORMANCE Tcs~r

UA'DATA StIEET

CUOLft., LD"s WAT LENEAR RISONANT CItYOGENIC SERLAL NO.
jDRAwINl; No. szi-u-5005863/SN-D-5005842

UST LUILTS

P'LA f rARA PARAWETER .EASURO UNTS HLN A X

J.I' - CalibratLo Check , '. - - - n COwL ____

1. Mt- L,|spectLo, to S--5UU386J/5UU584Z - Comply
11.2 Wellit _ Lbs - 2.5

4• •3.1 Pressurl~a LLott 3'3 ) LSLU Lit.o oiyl
4.1 .J.2 Lc ka re Rn e iS P CCiS1:C - 2.Tx10 -'
,.2.2 t -est at 23C IlrLz; Turt-oti Cucrent _ Amps ico _

"_._. _ joutdustTime to 100"K Micutes - 7.5
4.2.2 Cooldown Tte to 800K Mlnutes - 10

4 .2 .2 fIHle. u in "'emp ____.'___K_ _ nfO 80
4.2.2.1 SLabI. Tem,. with 0.35 Watt Ieat Load _._"_K "00

,.2.2.2 Tep. arter 1/2 Hour Operation, - 80

C.2.o.3 Cold Finiec warm end teup . -Z- (ifo "Only

4.2.2.4 1Input Volt 17 VDC ,Curret / f4 ACY3
Power ________ Watts - 30

4.2.2.5 Stabl. Temp with 0.35 Watt Hleat Load - 7 . ,1 K 8U

4.2.2.5 Cold FLnier Warm End Temp uf C Info Only

4.2.Z.5 Liput Volts 3Z VOC Currentit AOC Wt3

Power watts., 30

/0.2.3 Lest at -40C HIor; Turn-on Curreut j.. Ames tilfo _

4. 2.3. Cooldow,. Tlme to 100°K Mnl.utes - 7.5

4,.2.3.1 CooLdowi, Time to 8UK -7 MinutCes - to

4.2.3.2 Stabl. emp. with U.2 Watt Heat Load " K- T8U

4.2.3.Z Tem after /Z Hour K 80

',.2.J.3 C;old F.Laer Warm End Temp C no Only

4.2.3.4 1tlsuc Volts 17 VUC Current I. 4Z AIC -
SLablized Power j.iI Watts - 30

4.2.3.5 '[e I) wIth 0.2 Watt Head Load..' ' - 80

4.2.J.5 Cold Filler Warm End Temp -- 17 C , ,nfo only

4.2.3.5 tnpur Volts 32 VUC Current .. AD 3

Power -s T z- Watts 30
i.2.4 Test at 7LC ItorE; Turn-on Current Amps IIIo

4.2.4.1 Cooldown Time to IOOK Minutes .- 7.5

4t.2.4.1 Cooldown Time to 806K -___"'Minutes - 10
4..4.1 Stabl. Temp. wtith 0.2 Watt Heat Load .5 'a - 80

.2.4.1 Temp aer 1/2 hour K .- - 80

4.2.4.2 CoLd Fliler Warm End Temp Illf -o tll

4.2.4.3 Dnput Volts LI VLC Current J j 35),
Power a't3 Wats -

4.2.4.4 Stab. Temp with 0.2 Watt leiad'Load-" 80

4.2.4.4 Cold Fllt er Warm EInd Temp L" °f .1O Only

4.2.4.4 tiput Volts 32 VDC Current AUC .03
Power 3 Watts - 35

1-[RFORMED Lw: f --(D.c--r..s . . S4iLd

PAT E : _ _ ,- ,_
WELDED Y E 5/"10.

C-12
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ELIC11@111614M.41M3VAL|P.I I, el l~l ImSI. wS.M.J. 074XSS

-- ' 'iVTTNT N ." Sheet L of 2

Contract No. DAAK20-84-C-0440 PERFORMANCE TEST

( Project No. 24407 DATA SHEET

CoOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. 0/1
vRAWING No. SM-D-5005842

TEST ILIMTS
PLAN PARAj PARAMETER MEASURED UNITS MIN MAX

13. IU Calibration Check COPI A y - Comply ____

4.1.1 Inspection to SM-0-50058 2 do zft ; - Comply
4.1.2 Weight :2:r4 Lbs - 2.5
4.t.3.1 I Pressurization . .-. PSIG Info only
4.1.3.2 Leakage Race 14A i$ STP CC/SEC - 2. 7_x -L0
4.2.2 Test at 230C Itoriz; Turn-on Current .... &A sAmps Tnfo "
4.2.2 Cooldown Time to IO0"K ' - Minutes - 7.5
4.2.2 Cooldown Time to 80K 5- g Minutes - o
4.2.2 Minimum Temp 4 . 2 Info 80
4.2.2.1 Stabi. Temp. with 0.35 watt Heat Load z '" 80
4.2.2.2 Temp. after L/2 Hour Operation ..7 TK* - 80
4.2.2.3 Cold Finger warm end temp - 7 _ C -Info OnLy
4.2.2.4 Input Volt 17 VDC Current /,f7 ADC

SPower - .4.9? Watts - 30
4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load 7j. "___ s0
4.2.2.5 Cold Finger Warm End Temp .37 "_ _ info Only
4.2.2.5 Input Volts 32 VDC Current.._,U.jADC
mPower .0 84 Watts - 30
4.2.3 Test at -403C Horiz; Turn-on Current IZA /4 AIps Info
4.2.3.1 Cooldown Time to 100K a Minutes 7.5
4.2.3.1 Cooldown Time to 800K j. Minutes - 10
4.2.3.2 Stabl. Temp with 0.2 Watt Heat Load -S. U ,, - 80
4.2.3.2 Temp after 1/2 Hour OR.j.. 8 0
4.2.3.3 Cold Finger Warm End Temp -31 6C Info OnLy
4.2.3.4 Input Volts 17 VDC CurrentjI.10 ADC
__ , Stablized Power 23.96 Watts - 30
4.2.3.5 Temp with 0.2 Watt Head Load A7, 6- . K  80
4.2.3.5 Cold Finger Warm End Temp "C I nfo Only
4.2.3.5 Input Volts 32 VDC Current *JU ADC

SPower - Watts - 30
4.2.4 Test at 71'C Horial Turn-on Current Amps. Info _p1,_

4.2.4.1 Cooldown Tim to 100'K ' • [ Minutes - 7.5ll
4.2.4.1 Cooldov, Tim to BO'K, Minutes - to
4.2.4.1 Stabi. Test. with 0.2 Watt Heat Load 6'# K - 80
4.2.4.1 Temp after 1/2 hour ... " J...."..I K - 80
4.2.4.Z CoLd FinLer Warm lnd Temp 1C  Info Only
4.2. 4.3 Input VoLts 17 VDC Current .. ? AD. C

SPoer 26-. Watts i 35
4.2.4.4 StabL. Temp with 0.2 Watt Head Load j71.9 TK - 80
4.2.4.4 CoLd Finger Warm End Temp ",I C Info Only

4.2.4.4 Input VoLts 32 VOC Current ADC 35'
Power mwI- ratts - 35

Performed By: .Date$ 0-
Witnessed By Q. A. Magnavox

Witnessed y "- P4. A. Customr
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ILECTRO-OPTICAL SYSTIMSM.Q 8151IS. 4 INII ALN|0 HglKMJWi .N.J'. 414" 15I, . ",.iI4-"T t4 1 Page 2 of 2

Contract: DAAK20-84-C-0440 PERFORMANCE TEST

Project: 24407 DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. Olt
DRAWING NO. SM-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN. MAX

4.2.5 Test at 23C Vertical* Turn-on Current .Amps , Info
4.2.5.L Cooldown Time to 100 K ;1.7 Minutes - 1.5
4.2.5.1 CooLdown Time to 80*K L5.11_ Minutes - to
4.2.5.1 Minimum Temp _4. - R K 80
4.2.5.2 Stabl. Temp with 0.35 Watt Heat Load .2, .( "K - 80
4.2.5.3 Temp After 1/2 Hour With Heat Load 0. "K Info 80
4.2.5.4 Cold Finger Warm End Temp - M 1 Info oly
4.2.5.5 Input Volts 17 VDC Current JL## ADC

Power '--- 24.4B Watts 30
4.2.5.6 Stabl. Temp. with 0.35 Watt Heat Load 1.A "K 80
4.2.5.6 Cold Finger Warm End Temp 6_____ Info OnLy_
4.2.5.6 Input Volt 32 VDC Current .9T ADC

Power -. 'f S Watts - 30
4.2.6 Leakage Rate . 10 "T STP CC/SEC - 2.7XI0 -

PERFORMED BY L"LLL&Z71ACR.O. DATE_________

WITNESSED Q.A. MAGNAVOX 1

WITNESSED BY ovv uso, I

C-14

It



Page 15

1-rC IY\ E - ,/. " Sheet I of L+

PERFORMANCE TEST

6o-7-A t .4 7714ni CAL DATA SHEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. 60
DRAWING NO. SH-D-5005863/SH-D-500584 2

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS HIN MAX
3.10 Calibration Check -_Comply
4.L.1 Inspection to SH-D-5005863/5005842 -_Comply
4.1.2 Weight Lbs - 2.5
4.1.3.1 Pressurization ". PSIG Info OnJl
4.1.3.2 Leakage Rate STP CC/SEC - 2.7x -10T
4.2.2 rest at 23°C lioriz; Turn-on Current - Amps Ino fo
4.2.2 Cooldown Time to 100*K 'Y Minutes -

4.2.2 Cooldown Time to 80"K 4. 3 Minutes - 10
4.2.2 Minimum Temp Info 80
4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load K80___
4.2.2.2 Tern. afer 1/2 four Oeoration . K - 80
4.2.2.3 Cold Finger warm end temp . - 6C Info Only
4.2.2.4 Input Volt 1 W Current_.IS-ADC

/O.& Power _ J. -r Watts - 30
4.2.2.5 "' tibrA m Nakah fi35t/fHlr U/ LaI K 04.2.2.5 StWatts £ ' l il l , . *t A 1 c
4.2.2. tY3VC*k.U bC V i

,.2.3 Test at -40*C Hortz; Turn-on Current -- Amps Info
". 4.2.3.1 Cooldown Time to 100'K ___._ Minutes - 7.5
" 4.2.3.1 Cooldown Time to 80'K C, 7_ Minutes - 10
4.2.3.2 Stabl. Temp with 0.2 Watt |teat Load K K - 80
4.2.3.2 Temp after 1/2 Hour . K - 80
4.2.3.3 Cold Finger Warm End Temp - C Info Only
4.2.3.4 Input Volts I Current_&._-'ADC

StabLized *?, C Power _ _.'. Watts - 30
4.2.3.5 Tem Mitt 0, latHead Load Kj 80
4.2.3.5 Cold/A$ On Wirr 9nAd lemp I C 1 0 n '1
4.2.3.5 Tu oi' 3f /D~~enj,

SPaver - ____Wita 30(/-
4.2.4 Test at 71'C Hloriz Turn-on Current - amps Info
4.2.4.1 Cooldown Tiome to 10'K M. Kinutes - 7.5
4.2.4.1 Cooldown Tim to 800K 7 .v Minutes - 10
4.2.4.1 StabL. Temp. with 0.2 Watt Heat Load . K ' - 80
4.2.4.1 Temp after 1/2 hour - 80
4.2.4.2 Cold Finger Warm End Temp .1 a.& IC Info Only
4.2.4.3 Input Volts -C urrnt L.XADC -Watt 35

io. & Paver oI -1.
4.2.4.4 S ab. emv th 0,2 Watt , Lad K
4.2.4.4 iliac r /Wclarm/dd Toe6l I /
4 .2 .4 . 4 1t o ft 

s

2RFORMED B': -

DATE
WELDLD YEb/rlu " __ __G_

C-15

4i
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T:E' '? , N. Page 2 of 64

PERFORMANCE TEST

6 DATA SHEET

COOLER, L/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO._______
DRAWING NO. S.-D-5005863/S.-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX

4.2.5 Test at 23*C Vertical; Turn-on Current -__ Amps Info
4.2.5.1 Cooldown Time to 100"K ly". .0 Minutes - 7.5
4.2.5.1 Coo.down Time to 80"K i. inutes - 10 :'
4.2.5.1 Kinimua Temp I .o r "K 80 )

4.2.5.2 Stabl. Temp with 0.35 Watt Heat Load _K -80
4.2.5.3 Temp After 1/2 Hour With Heat Load _ _ Info '80
4.2.5.4 Cold Finger Warm End Temp -- Info Only
4.2.5.5 Input Volts A Currant 1.7. ADC

_P.1- Power Watts - 30
4.2.5.6 S ab, Te . i.tk 0.35 Watt Heat oa A 8

4.2.5.6 I tVI Vt/f~

4.2.6 Leakage Rate STP CC/SEC - 2.7X10 -

PERFORMED BY DATE IU I

WITNESSED BY Q.A. MAGNAVOX

WITNESSED BY Q.A. CUSTOMER

C-16
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ch~ N V e - Sheet aof 4

PERFORMANCE TEST

DATA SIEET

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. ( '3
DRAWING NO. SM-D-5005863/SH-D-500584 2

TEST LIMITS
PLAN PARA PARAHETER MEASURED UNITS MIN M1AX

3.10 Calibration Check - Comply
4.1.1 Inspection to SH-D-5005863/5005842 Comply
4.1.2 Weight Lbs - 2.5
4.1.3.1 Pressurization .3310 PSIG Info Onl
4.1.3.2 Leakage Rate ,,_STP CC/SEC - 2.7x10-
4.2.2 Test at 230C lloriz; Turn-on Current --- Io Amps Info
4.2.2 Cooldown Time to 100K t. M Hinutes - 7.5 .
4.2.2 Cooldown Time to 80'K M inutes - 10
4.2.Z Minimum Temp U. r "K Info 80
4.2.2.1- Stabl. Temp. with 0.35 Watt hleat Load 7-7___ ___ 80
4.2.2.2 Temp. after 1/2 Hour Operation i.T "K - 80
4.2.2.3 Cold Finger warm end temp . , UC Info Only
4.2.2.4 Input Volt 4 Current I.s ADCPower War .,tts3
4.2 .2.5-AM N14 iAl
4.2.2.5
4.2.2.5

4.2.3 Test at - Clorz; Turn-on Current - 0 In.o.__,___o
4.2.3.1 Cooldown Time to 100K •Mlnutes 7.

.' 4.2.3.1 Cooldown Time to 800K Minutes - 10
%n 6.2.3.2 Stabl. Temp with 0.2 Watt Reat Load -'K 80

4.2.3.2 Temp after 1/2 Hour U .K 80
4.2.3.3 Cold Finger Warm End Temp e3 " _ Info Only
4.2.3.4 Input Volts Current.f L.I ADC
_ _ Stablized 1# Power '',7. 3 at - ,30
4.2.3.5 W , W.
4 4.2.3.5 fi
4.2.3.5

4.2.4 Test at 1C lori; Turnon Current Amps Info
4.2.4.1 Cooldown Time to IO *K Minutes - 7.5
4.2.4.1 Cooldown Time to 80"K Minutes 10
4.2.4.1 Stabl. Temp. with 0.2 Watt Heat Load 7 "K - 80
4.2.4.1 Temp after 1/2 hour TT 80
4.2.4.2 Cold Finser Warm End Temp _ __ ___ _ ____Ol

4.2.4.3 Input Volts a Current .. 'ADC

X-t 4.2.4.4

4.2.4.4

PERFORMED B d'
)ATE K/ e
WELDED YES/O.,

C-17
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INTN 1 N ch- Page4 6fe.4

PERFORMANCE TEST

DATA SgE7g

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL No.
DRAWING NO. SM-D-5005863/SN-D-5005842

TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS NHN MAX

4.2.5 Test at 23"C Vertical; Turn-on Current -I- Amps Info
4.2.5.1 Cooldown Time to 1009K __Minutes -_ 7.5
4.2.5.1 Cooldown Time to 800K Minutes - 0
4.2.5.1 Minimum Temp _z _04f_K 80
4.2.5.2 Stabl. Temp with 0.35 Watt Heat Load 7_--j_ K-- 80
4.2.5.3 Temp After 1/2 Hour With Heat Load __._ __K Info 80
4.2.5.4 Cold Finger Warm End Temp 01,__ °C Info Only
4.2.5.5 Input Volts-M Current 1_ __ ADC

______ 0....Power (4 ~ Watt$ 30
4.2.5.6
4.2.5.6
4.2.5.6

4.2.6 Leakage Rate- - 2.TXi0'

PERFORMED BY 1? /1/DATE (-/'! - O0

WITNESSED BY Q.A. MAGNAVOX

WITNESSED BY Q.A. CUSTOMER

C-I8
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GOV"RNMEKT NOUSTRIAL ELECTRONICS COMPANY PAGE 1 OF 2

RELIABILITY & QUALITY ,U .. 24407-003

ASSURANCE DEPT. FAILURE RE RT
Faiure Oate

Name a Type Pet or Ow. No. Senai No. Circuit M aufeewet 116--86
quipme-et $ymhoI MAaC Dete

COOLER, LINEAR SPLIT SM-D-5005842 016 MAGNAVOX 12-1-86
CYCLE. HD-1045 CAO~mm
Asembly NVEOC

Cef*.es NO.

par DAAK20-84-C-0440
Peiso"c Me.

Test finvreamo, Spee No. Oat. Sh*oo Item N.. 24407

22 C Life Test EOSR 1314 Tm 160 Heur
ESCRIPTION OF FAILURE (imJalee Sympto m, reedl.s. deviatie frem Spess) On Returm: quote Custme compliint: describe MAGICC test thnanmq

At 160 hours of operation in the life test, while at the 52 C plateau, input power to SN 016
exceeded the specification limit of 30 watts. Input power was 30.1 watts.

CAUSE OF FAILURE

See analysis.

RIPAIR ACTION

See analysis.

Dispostio of efmeved part
Fa.iure Foun. d Dur..g: Acceptance Test Z Dei., Apprv l Tet L R,. . ,i U, e a Other -------------------------

iewe b (Engineering) Qiai@t e

FAILURE ANALYSIS REPORT
ANALYSIS : Although the power specification requirement was exceeded, this cannot be defined

as a failure in the typical sense. While the input power was slightly above the limit, the
cold production was exceptionally good. (It should be noted that the full specification heat
load was used, and not the 80Z load allowed for the life test). A tabulation of input power
versus cold production at 52 C ambient is presented in Figure 1.

It is easily understood how this condition was not detected during acceptance testing.
Acceptance test, high temperature plateau is 71 C, with an input power limit of 35 watts. No
testing is required at the 52 C life test temperature, therefore, the marginal power
condition at 52 C was masked. The cooler was tested for and passed all the acceptance test
temperature requirements.

In the setup of the cooler drive voltage, during the initial manufacturing/assembly tests;
the goal is to achteve a balance between cold production and power consumption. Had the
marginal power at 52 C been detected earlier, this condition could have been easily corrected
opening the cooler and making an internal adjustment setup. Unfortunately to open and adjust
'he cooler at this point in time is not easy to accomplish; nor is it realistically necessary
c desirable. C-19 " - - , .

'Pm:J. RCaA toS.Cacio~p.aS. o R. ta sen, D. Toffin, W. Galbo. D. Lehrfeld,
,. Narayan W. Schuert. ContT : J. Lynch (3)
NVEOC: H. Dunmire, S. Pomeroy. DCAS: R. Rothstein
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FAILURE REPORT 24407-003

Analysis (Cont'd..)

As of this date, Dec. 1, 1986, the cooler has over 665 hours of operation. The amount by
which the power exceeded the requirement is minimal. With normal operational variations, the
power drifts in and out of the specification limit, au shown in Figure 1.

A review of the data and circumstances leads to a conclusion that this anomaly is the result
of a marginal adjustment technique during the assembly test phase, and is not relevant as a
design failure in the life test. It is therefore recommended that this not be considered a
chargeable failure and that SN 016 be continued in life test.

INPUT APPLIED
OPERATING CF TEMP POWER HEAT LOAD

HOURS DEG K WATTS WATTS

8 60.4 29.1 .290
27 59.9 29.1 *
100 60.3 29.6 *
120 60.3 29.8 *
140 59.5 29.8 *
160 62.6 30.1 *
240 58.0 31.5 *
260 58.4 26.6 *
271 57.9 30.8 *
295 58.4 30.6 *
315 58.4 30.6 *
375 60.3 30.1 *
395 61.7 30.5 *
415 62.5 29.8 *
435 62.1 30.1 *
455 61.2 30.3 *
555 61.2 30.5 *
655 60.8 30.1 .290

FIGURE 1: SN 016 TIME/CF TEMP/INPUT POWER

AT 52 C AMBIENT

CORECTIVI ACTION

Not applicable at this time.

C-20



GOVERNMENT & INDUSTRIAL ELECTRONICS COMPANY240-0
RELIABILITY & QUALITY FALR REOT..me24005
ASSURANCE DEPT.,ALRERPR

Failure Date

Nome A Type Part or Dwj. No. Serial No. Circuit mnrefa 1-9-87
Symboln M uGuC Rowef Date

COLER, LINEAR SPLIT 3-17-87
CYCLE, HD-1045 SM-D-5005842 016 MAGNAVOX Custoer

Assembly NVEOC
ELECTRONICS ASSEMBLY SM-D-5005849 007 MAGNAVOX Cotect N.

Padt DAAK2-84-C-0440

INVERTER HYBRID SM-A-5005947 013 -TELEDYNE Prec N.
Tes Enreaemn Spec No. Date Sheaf te N.L 24407
-32 C LIFE TEST EOSR 1314 R-0amr..:e 1417 Housrs

BESCRIPTION 00; FAILURE fInclude Symptoms. roodiogs, deviation. from Specs) On Retuins: quote Customer Comdlaint, mcic0?nan
At 1417 hours of operation in the life test, while at 'the -32C plateau, input power to SN 016
was observed to be extremely low. The cooler was not operating.
The input current was .1 amperes. (Power: 1.8 watts). Normal input current was
approximately 1.5 amperes at this temperature. (Power: 26.2 watts).

CAUSE OF FAILURE

Electronics Assembly, PN SM-D-5005849 had become inoperative. An intermittent wire bond
connection on the Inverter Hybrid section (part number SM-A-5005947) of the Electronics
Assembly.

REPAIR ACTION : The compressor rear cap was cut open and the electronics package was removed for
4=oubleshooting. The Inverter Hybrid was taken to a hybrid manufacturing laboratory to have
.he lead rebonded. Two other bonds looked marginal; they were rebonded as well, for good
measure.

Dispositian of removed pat
Failure Found Owisng: Acceptantce Teat C Design Approval Test C3 Reliabiib Toof 4 . /FielI Us C Other-------------

Rwiod bV(En.in*@ri)oj Manager Quality ASs inca
I6 1001k~

FAILURE ANALYSIS REPORT
ANALYSIS : The initial condition observed at the -32 C plateau was confirmed in the cryogenics
engineering test area. Many trials at room temperature and then low temperature were made.
The cooler functioned at room, but not at cold. During one of the cycles, while at room
temperature, the cooler was rapped mechanically, and the problem reappeared. This brought to
light the fact that mechanical shock as well as temperature cycling could cause the effect.
This immediately raised the flag of a possible loose or poor connection.

The electronics package was then given a thorough microscopic inspection. The inspection
revealed one, lead was unbonded on the Inverter Hybrid. The services of a nearby hybrid
manufacturing lab were enlisted to rebond the lead. During the rebonding, two other leads on
the inverter appeared to have marginal bonds, they were also rebonded as a precautionary
mea1sure. After rebonding the leads, and re-installing the electronics assembly in the
cooler, the cooler was subjected to several temperature cycles (23 C, -32 C, 23 C) without a
single failure. It is therefore concluded that the cause of the failure was the poor wire
bond connection.

Cont'd. .12
AW SIS b~ ianerrnqIp r t'u4a,.r ofbli Dte

n-. erfl F. Mollo, R. Narayan.
MVVAC II. li- unairs. S, Pomegoy. DCAS: a. Rothatein.o

C-ZL

OEF 501 lIOTA)fl
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F.R. No. 24407-005

CORRECTIVE ACTION:

Since this was one of the early, engineering assembled, hybrids it is felt the problem was
caused by incompletely defined cleaning procedures, bonding process schedule, and defluxing
processes. The engineering lab, due to the developmental/design oriented nature of their
operation; the necessary rework, trial and retrial of components and techniques, does not
always produce a product consistent with the high quality provided by the production
department. Every operation in the production department is completely documented and
controlled. Bonding schedules, assembly and cleaning processes are fully evaluated before
implementation. All these highly disciplined activities along with 100% visual inspection,
and source inspection are routinely accomplished by the vendor's production facility.
Accordingly, there is no further corrective action required, since all future units will come
out of the production group.

C-22



IVMegnac
GOVERNMENT b INUTRIAL ELEPOAGE COMPANY PACE I OF 14

RELIABILITY& QUALITY F.R. m.. 24407-006

ASSURANCE DEPT FAILUR RPORT
Foiluig Doe.

mN. I Ty Pot# W D". No. SWd No. Ci,.ti MORsEoow 9-30-87

er Linear Split ""fee40141%2-8-88

Cycle, HD-1045 SM-D-5005842 011 - Magnavox

Aa,-mh, CNVEO

Piston Rulon Assembly SM-C-5005853 - - Magnavox C400&
Par DAAK20-84-C-0440

Proec No.
T*o i.... Spa N.. Do.* shoo it" N& 24407
-32 C Life Test EOSR 1314 6435 -
IESCRIPTION OF FAILURE (WoW. Spmt,$. toedm-,... dviationo lo Spm) O. ROW": quete CotmW. 641loint: dooero MAGIC 6est fl

The cooler had been placed into life test on Octobet 24, 1986. It had been subjected tc
continuous cyclical operation in accordance with the profile of Figure 1. The cooler
provided in-spec operation for approximately 2500 hours at -32 C and 23 C. At 2500 hours the
input power was 30.1 watts at -32 C, and 30.3 watts at 23 C. The input power at 52 C was
30.1 watts at 1210 hours. This was discussed with CNVEO representatives, and with their
concurrence, the test continued. (The marginal power condition is the result of ar
assembly/test adjustment which balances power consumption versus cold production). ThE
cooler was operating in full cooling mode, not using the fold-back (refrigeration control
mode). The cooler continued to run in full cooling mode, maintaining less than 80 K colc
station temperature, with the life test heat load. (For plots of the data, and heat loadi1 used, see Figures 2 through 4). Input power Increased to a maximum of 35.9 watts (52 (
plateau) at 4550 hours. At 4596 hours, using the refrigeration control mode, the cooler wat
brought to virtual specification performance:

AMB TEMP VDC I WATTS COLD TIP K HEATLOAD MW

23C 17.5 1.72 30.1 80.0 280
-32C 17.5 1.66 29.1 80.5 280
52C 17.5 1.88 32.9 80.2 232

Beyond 4600 hours, cold finger temperature and power rose steadily and could not be brought
into spec with the fold-back (refrigeration control) circuit. It was decided, with CNVEO
concurrence, to run the cooler beyond this point for informational purposes. On September
30, 1987 after 6435 hours of operation, the cold finger temperature had risen to 111 K and
the input power to the cooler was 50.8 watts, at -32 C ambient. The cooler had been
operating with the specified heat load of .280 watts. It was felt any further operation of
the cooler would not provide additional useful data. Accordingly, the cooler was remove
from life test at 6435 hours of operation. Figures 2 through 4 are plots of the coolei
performance data over the nearly 6500 hour life test.

CAUSE OF FAILURE:

Post-test analysis revealed that performance degradation resulted from increase in th,
clearance space between the piston rulon (part No. SM-C-5005853) and the inner yoke bore
(part No. SM-D-5005918), due to wear. This caused excessive "blow-by" of the refrigerant ga.
resulting in loss of cold production and an increase in power input.

REPAIR ACTION:

eplaced piston-rulon assembly, part number S-C-5005853.

Dipaft. 4 o.ovd atCRYO LAB --- __-

', o'l e..49: Aoote To t Doii. AP @oo# C]0 ROllobPl Tot• OAel boy e 3--------------------
& -



FR 24407-006

FAILURE ANALYSIS REPORT PAGE 2
ANALYSII

In order to determine the cause for the reduced performance, a thorough investigation aac
analysis was performed.

1. Upon removal from the life test station, the cooler was leak checked, the data waL
0.9 x 10-9; well within specification limits. (Spec: 2.7 x 10-7).

2. The cooler was taken to a gas analysis lab to have the gas analyzed. The regrigerant gat
was not contaminated. (See report, Figure 5).

3. After the gas analysis in 2 above; the cooler was vacuum baked, purged, charged, and thei
run through a full ATP. Cooler performance improved, but not significantly. (See data
Figure 6).

4. The expander was then disassembled; and the regenerator was removed. The pieces wer
examined and cleaned of a minimal amount of accumulated particulates. (See photos
Figures 7 through 10). The unit was then re-assembled and retested with no improvemen
in performance. (See data, Figure 11). The cooler still did not meet the performanc
requirements.

5. At this point, the compressor was cut open and the electronics assembly was removed to b
tested separately. The cooler was tested with AC drive to the motor. The cooler did no
meet pecificatio- requirements. (See data, Figure 12). The electronics package wa
found to be within specification, limits.

6. The vibration absorber/piston-coil assembly was removed and inspected. No contaminatio
worthy of note was found. The piston rulon O.D. and the inner yoke I.D. were checke
dimensionally. The data revealed a clearance of .0023" to .0033". This is a substantia
increase from the specification clearance limits of .0004" to .0009". Figure 13 present
the post life test measurements and the specification limits.

7. Having found the anomaly, the piston was removed and a new piston was installed.

8. SN 11 was then re-assembled, purged, charged, and AC tested using all original component
except for the new piston-rulon assembly. Cooler performance met the specificatic
requirements. (See data, Figure 14).

9. After the AC test, the original electronics package was installed in SN 11. The unit wE
subjected to and passed a full acceptance test. (See data, Figure 15).

10. In conclusion, it was both impressive and gratifying to find the minimal amount o
particulate matter in the cooler; and to be able to return the cooler to full performanc
with only a replacement of the piston-rulon assembly, after nearly 6500 hours o
operation. The findings were significant in that they appear to answer the question
"what is a suggested refurbishment philosophy applicable to the Magnavox long-life linez

cooler ?"

RICOR TIVE ACTION

None required.

AA

" e*. , . .-a . ,-enN e.5 #0 ns . *ol , R. Naraya

QIt 01 o -?)O M4
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Gollob Analytical Service
MOUNINI/OLLOl6 (A OeWlm OI INSECO IwcoMINaATEu

47 INDUSTRIAL ROAD. BERKELEY HEIGHTS. NEW JERSEY 07922 * TEL. (201) 464 3331

TO Mr. Hank Meehan G.A.S. REPORT No. 65202
Magnavox
Electro Optical Systems De*vot 10/20/87
46 Industrial Avenue oateRow** 10/21/87
Mahwah, NJ 07430 OateReoo 10/21/87P..o. , Sf05

MATERIAL SUBMITTED: 1 (One) Cooler

INFORMATION REQUESTED: Mass Spectrometry & Electrolytic Hygrometer Analyses

NOTEBOOK REFERENCE: 1286, Pg. 46 & KDO, #1

RESULT OF INVESTIGATION

Concentration, I by Volume

Sample Identity: SIN 11 P/N SXD 5005842

Mas Spectrometry Analysis

Constituents
Nitrogen 0.0063

Oxygen ND

Argon ND

Carbon Dioxide 0.019

Hydrogen 0.066

Helium Balance

Halogenated Compound* 0.0006

Slectrolytic Nayromnter Analysis

Water (ppm by Volume) 11

ND=None detected
*Possibly a "Freon" type compound.

This sample was scanned from mass 2 through mass 150 and no other
constituents were detected. The detection threshold for most con-
stituents is .00044. ";

C-P 1 GOLLOS ANALYTICAL SEIVICE
A 102187

HA CERTIFIED MASS SPEICTRtOMMrlY GAS ANALYSIS GAS (."R(nMA"V-I.I Ali4V .HI ICk t. - JAL--
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PAGE 8

Contract No. ___________ PERFORMANCE TEST

Project No. a 4+ tQ!-0 4P DATA SHEET

COO)LER, 1/4 WATT LINEAR RESONANT CRYOGENIC# RX7045L SERIAL NO. 4=i %
DRAWING NO0. SH-'§.5) ff

TEST LIMITS
PLAN PARA PARANETER MEASURED UNITS MNIMAX

3.10 Calibration Check 0.opl
4.1.1 Inspection- Comply ____

4.1.2 Weight Lbs 2.5
4.1.3.1 Pressurization PSIG Info 0nl
4.1.3.2 Leakage Rate STP CC/SEC FIX710
4.2.2 Test at 230C_____
4.2.2 CooLdown Tim to 10"K -T177-_ Minutes
4.2.2 Cooldown Tim to 80"K .)L Minutes t o
4.2.2 Minimum Temp T ' nfo 80Vo
4.2.2.1 StabL. Temp. with 0.3S Watt Heat Load Uai~ ffTo80
4.2.2.2 Temp. after 1/2 Hour Operation 1.2L to- ~ ~ I~j1e 'K CI.......a.ro -
4.2.2.3 Cold finger warm end tamp e.____ to*L4 'C. f Only
4.2.2.4 Input V* 17..5-VDC Currnt a 56ADC

____Power lt&75 watts - 30
4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load 'FK - T80
4.2.2.5 Cold Finger Warm End Temp ____' * Info Only
4.2.2.5 Input Volta 32 VDC Current __ ADC

4.2.3 r Test at -40*C Power__ Watts__30

4.2.-. CooLdown Tim to MOMK -17 minutes - ._
4.2.3.1 CooLdown Time to 80"K 1. Minutes - 10
4.2.3.2 Stabi. Temp with 0.22Watt Heat Load T_ _ f.r. 8 0
4.2.3.2 Temp after t/2 Hour T K %so.L: 84.2.3.3 Cold finuer Warm End Temp ______ I nfo Only4.2.3.4 Input V 1'7-IVDC Current&&ADC

4M____&& _oe 00f. Watts - 30
4.2o3.5 Tong with 0.2 Watt Head Load __ 41_ - 80
4.2.3_.5 Cold Finger Wars End Temp ____ _____ Info Only
4.2.3.5 Input Volta 32 VDC Current ___ADC

________Power -___ Watts - 30
4..-4 Test at 71"C ____

4.2.4.1 Cooldowm Tim to LOOK 14601 Minutes 7.57
4.2.4.1 Cooldows Tim to $011 .2* Minutes - 1
4.2.4.1 Stahl. Tom with 0.23Wott Neat Loa /0~g - I60 7
4.2.4.1 Te ater our Olti (21s
4 ..4 T Cold Finow Wars Rod Ter 0..Z 'C Info Only

=4.2.4.3 Input V 17-9- .~VDC Curre el& ADC ~ Wts- 3

4.2.4.4 Stahl. Tom with 0.2 Watt Head Load .9- 80
4.2.4.4 Cold flume Wars gnd Toe -- info only
4.2.4.4 Inaput Volts 32 VUC Current ADC

Poweir Watts - 35
41 -Test at 23%

4. Cooldowe Tim to LOOOK Minutes -

.4. Cealdown Tim to 60"K Minute to 1

4. . . Stiphl Tom with 0.33 Watt Meat Load K* so
4 .. . Te Age 1/ Nou V thiB Loo K Inefo -Sr -

4. . C I wag gad TomC Info Only
4.2.5.3 nu _5L.vo urn _&D

4... Stahl. Temn. with 0.35 Watt Neat Load 'K so
4..54 Cold Finger Warm gd Torm____ EIrr Only4.2.5.6 Input Volt 32 VC Current AC

- Power ats- 30t
14.6 1 Leakaze Ratg 101 ' NS~atteC .X

PERFORMED UT DATE AaZ1

WITNESSED SI Q.GA* MGNVO

WITNP.SSEO my C30 Q.A. CU1STOMERt
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Contract No. PERFORMANCE TEST

Project No. l ATA SHEET

C(X)LER. 1/4 WATT LINEAR RESONANT CRYOGENIC, RX7045L SERIAL NO.

L)RAW ING NO.5j-S0gt*__eox

TEST LIMITS
PLAN PARA PARAMETER KASURED UNITS HIN MAx

3.d0 Calibration Check - -- - CompLy
4.1.1 Inspection - Comply
4.1.2 Weight Lb. - 2.5
4.L.3.1 Pressurization X i PSIG Info n

4.1.3.2 Leakae Rate .1o STP CC/SEC - 2.7xtu -/

4.2.2 Test at 23C _

4.2.2 Cooldown Time to 1O0"K __,'b Minutes - 7.5
4.2.2 Cooldown Tim to 80"K IT,../ nute - to4.2.2 Minimum Temp OK Unto 80

4.2.2.1 StabL. Temp. with 0.35 Watt Heat Load K (VI -fro) "71 80
4.2.2.2 Temp. after 1/2 Hour Operation . Kgot). r .Zo 80
4.2.2.3 Cold Finger warm end temp ' "C "Info Only
4.2.2.4 Input V .9 VDC Current2. ,AD

Power _ __ _ _ _.." Watts - 30
4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load ____ K 80
4.2.2.5 Cold Finaer Warm End Temp *_ Info OnLy
4.2.2.5 Input Volt* 32 VDC Current _ ADC

Power Watts - 30

4.2.3 Test at -400C
4.2.3.1 Oooldown Time to LOOK ,. Minutes - 7.5
4.2.3.1 Cooldown Time to 80K Minutes - 0
4.2.3.2 Stabl. Temp with 0.2fiWatt Heat Load /00. 80.
4.2.3.2 Temp after 1/2 Hour 21-" WK51. 7P a-0- . ,
4.2.3.3 Cold Finmer Warm End Temp *C Info OnL
4.2.3.4 Input V 17.FVDC Curren .f ADC

Power 4-V___ Watts - 30
4.2.3.5 Temp with 0.2 Watt Head Load K- 80
4.2.3.5 Cold Finger Wars End Temp "C _ Info Onjy
4.2.3.5 Input Volts 32 VDC Current -- ADC

Power Watts - 30
4.2.4 Test at 71C-
4.2.4.1 CooLdown Time to 1OO'K * Minutes - 7.54.2.4.1 CooLdown Tim to BOK Minutes to

4.2.4.1 Stabl. Teap. with 0.2 4fatt Meat Load K .
4.2.4.1 Temp after 1/2 hour . K ' "' .)
4.2.4.2 Cold Finger Wars End Teamp CIN'w. "Isis LOnLy
4.2.4.3 Input V 17--T VDC Current ADC

Power S Watts - 35
4.2.4.4 Stabi. Temp with 0.2 Watt Head Load "K - 80
4.2.4.4 Cold Finger Warm End Temp "c Info onLy__.
4.2.4.4 Input Volts 32 VOC Current ADC

Power Watts - 35

4.2.5 Test at 23C _

4... Cooldowa Tim to O0'K //.!f Hinutes - .5

.~2.T. Cooldown Tim to 80K mi.. . Minutes - 10
f... -I Minimia Temp S"1 10 80

4.2.. Stabl. Teas with 0.33 Wett Heat Load y.t(, 1 0 .
4.2.3= Tep After 1/2 Hour With Ho t Load ' Into 80
4.2.5.4 Cold Finser Warm End Temp C Ifo Only
4.2.T.r Input V 1.4 VDC Current _?,.aADC

Power *% ff.XS O Watts - 30
4.2.5.6 StabL. Temp. with 0.35 Watt Heat Load "K _ 80
4.2.5.6 Cold Finger Warm End Tmp "C _ Info only
4.2.5.6 Input Volt 32 VDC Current ADC

IPower Watts - 30
4.2.6 _ _ _k _ _ _ _ _ _ _ _ _ _STP CC/SEC - 2.7X t0"

PERFORMED SYI DATE //

WITNESSED Q.A. MAGNAVOX

WITNESSED BY O.A. CUSTOMER
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Contract No. PERFORMANCE TEST

Project No. P DATA SHUT

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC, N17045L SERIAL NO-. 0 i

TEST LIMITS
PLAN PARA PARITER MEASURE UNITS KIN MAX

3.10 Calibration Check - Comply
4.1.1 Inspection - Comply
4.1.2 Weight Lb. - 2.5
4.L.3. Pressurization PSI Info Ol
4. .3.2 Leaka, eate P1 STP CC/SC - .7x0-,T
4.2.2 Test at 23"C
4.2.2 Cooldown Time to 100K tM.46 minutes - 7.5
4.2.2 Cooldown Time to 80K , o Minutes - 10

4.2.2 Minimum Temp 1 K Info 80

4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load ILIS& K L 80
4.2.2.2 Temp. after 1/2 Hour Operation iV.*. D K" a * (. 80
4.2.2.3 Cold FLnger warm end tamp c * fo Only
4.2.2.4 Input V .-.A VAC Currencr.j.3 AIC 0?,

Power 3140Pe - watts - 30
4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load K 10
4.2.2.5 Cold Finner Warm End Tamp _C Info Only
4.2.2.5 Input Volts 32 VDC Current _ ADCPower ____Watts - 30

4.2.3 Test at -40WC Powratt3

4.2.3.1 Cooldown Time to 100'K .': Minutes -
4.2.3.1 Cooldown Time to SOK M-!,' minutes 10
4.2.3.2 Stabl. Temp with 0.2&att Heat Load T.KMI-.o!.
4.2.3.2 Temp after 1/2 Hour 11A ,'So OK t.,o4.80 .
4.2.3.3 Cold Ftnaer Warm End Temp _-______ C Info On0y
4.2.3.4 Input V VDC Currentl W

Power -. 30 -ets - 30
4.2.3.5 Temp with 0.2 Watt Head Load OK - 80
4.2.3.5 Cold Finser Warm End Temp _C__ Info Only
4.2.3.5 Input VoLts 32 VOC Current _ ADC

Power Watts - 30
4.2.4 Test at 71'C
4.2.4.1 Cooldown Time to 100 K minutes - 75
4.2.4.1 Cooldown Tim to 80K m7- i. 'lnutes - to
4.2.4.1 Stal. Tem. with 0. m t Heat Load . .. .
4.2.4.1 Tamp ater 1/2 hour .. K *je 1 8 ..
4.2.4.2 Cold Finer Warm End TmpC __ _ - Info Ol
4.2.4.3 Input V JA-LVlDC Currentk..m5L ADC

Poe 37____ 35
4.2.4.4 Stabl. Tmp wilh 0.2 Watt Head Load - 80
4.2.4.4 Cold flacer Wars End Temp - "C Info Only
4.2.4.4 Input Volts 32 VOC Current ADC

Power -aWatts - 35
..5 Test at 23"C ____1.Codon Time to 100'K , Mnutes -

Cooldcwm Time to 0"K . O
4. ___ _ l_ Tomem so
4.2.3.2 Stahl. Tee wth 0.35 Watt Heat Load Mw So
4.2..3 TOW Afte r 112 Hour With Heat Load K Info s 0
4.2.5.4 Cold Fins i Ware gad Tee - Info Only
4.2.5.5 Input V OC Current -l vt..

SPower .3i 1jg 30
4.2.5.6 Stahl. Ten. vith 0.35 Watt Heat Load - *K so
4.2.5.6 Cold rinser War8 End Tea _ _ Info OnLy
4.2.5.6 Input VoLt 32 VOC Current ADC

Power w-- - 30

4.2.6 Leakae Rate ST CEC -2.7X10

PERFOrMED IV DAT-

WITNESSED 9 Q.A. MAGNAVOX

WITNESSED ST C-33 Q.A. CUSTOME1
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Contract Noe,4 t4a Ol coo PERFORMANCE TEST .7*5. '

Project No... DATA SHEET

COOLER. 1/4 WATT LINEAR RESONANT CRYOGENIC, RX7045L SERIAL NO. ICJI

URAWI NG NO. SM-0 -9- gfq2%- !76CS7- AQr# P I. SS.. -J Sf&-r
TEST LIMITS

PLAN PARA PARAMETER MEASURED UNITS HimN MAX

3.10 Calibration Check Comply
4.1!.1 i Inspection Coly
4.1.2 Weight Lbs - 2.5
4.1.3.1 Pressurization 'L PSIG Info Only
4.1.3.2 Leakae Rare r a A STP CC/SEC - 2.7xL0-

4.2.2 Test at 23C
4.2.2 Cooldown Time to LOO'K AL f-0 Minutes - 7.5
4.2.2 CooLdown Time to 80"K Minutes - 10

4.2.2 Minimum Tomp . K Info so
4.2.2.1 Scabl. Temp. with 0.35 Watt Heat Load -_____K80
4.2.2.2 Temp. after 1/2 Hour Operation K- 80

4.2.2.3 Cold Finser warm end temp -40 "C Info Only
4.2.2.4 Input V A.. V[ Current! A* Rp's

Power watts 30

4.2.2.5 Stabl. Tamp with 0.35 Watt Heat Load --- 80

4.2.2.5 Cold Finger Warm End Tamp -- I Info Only

4.2.2.5 Input Volts 32 VDC Current___ ADC
Power --- Watts - 30

7 -.2.3 Test at -40"C
4.2.3.1 Cooldown Time to IOOK At. Minutes - 7.5
4.2.3.1 Cooldown Time to 80*K _r-It@ Minutes - to

4.2.3.2 Stab1. Tamp with 0.2 Watt Heat Load K- 80

4.2.3.2 Temp after 1/2 Hour ,- 80
4.2.3.3 Cold Fier Warm End Tamp I "CInfo Only

Power 30

4.2.3.5 Tamp with 0.2 Watt Heed Load - K - 80
4.2.3.5 Cold Finger Warm End Tamp a"C _ Info Only

4.2.3.5 Input Volts 32 VOC Current AC
Power Watts - 30

4.2.4 Test at 71'C .. _.

4.2.4.1 Cooldown Tim to 100"K ndte8s 7.5

4.2.4.1 Cooldowe Tim to 80"K minutes - to

4.2.4.1 Stabl. Tamp. with 0.2 Watt Heat Load K- 80

4.2.4.1 Tamp after 112 hour K- so
4.2.4.2 Cold Finger Vea gad Tons 9 'C Info Only

4.2.4.3 Input V4_ .fV1 Cureet2W,& - 7
Power - 2t Ve Watts - 35

4.2.4.4 Stabl. Tamp with 0.2 Watt Head Load . 80

4.2.44 Cold Finser Warm End Toe ---- *C Info Only

4.2.4.4 Input Volts 32 VDC Current ADC
Power Watts - 35

4.2.5 Test at 23"C

4.1.5.1 Coodows Time to i00K 1.O minutes - 7.5

4... Cld-o -Tim to 50"K m Minutes - 10

. .,I Minisa' Tom . 'F so
4.2.5.2 Stab. Tom- with 0.35 Watt Meat Load .I I so

4.2.5.3 Tm- After 1/2 Hour With L oad Info 80

42.5.4 Cold Finr W rm En4 T-r Into Only
Z7..5 Input V.Jff.: VlJvX Currentroe 1-11, W~s3

Power L- L2..Ai tto 30
4.27.6 StabL. Te. with 0.35 Watt Heat Load 6 K so

4.2.5.6 Cold Finger Warm g d Tom r -. Info Onlv

4.2.5.6 Input Volt 32 VOC Current ADC 3
Powr Watts - 30

4.2.6 Leakage Rate P ST CC/SEC - 2.7X10

PeRFORMED sy DATE Jr

WITNESSED 9 Q.A. MAGNAVOX

WITNESSED BY c-35 Q.A. CUSTOMER
P~~~~~YffIOU lP1A . ... .. ..... .
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Contract No. . PERFORMANCE TEST
Project No. 8 .0 p-0 DATA SHEET

COOLER, 1/4 WATT L[NEAR RESONANT CRYOGENIC, R1704SL SERIAL NO. C>1
DRAWING NO. Ih3~ L vL .4b ~. a

TEST LIMITS
PLAN AM PMAtETER MEASURED UNITS KIN I AX

T3. tO Calibration Check . _ Co -
4.1!. ! Inspection - - CoALy
4.1.2 Welght Lbs 2.5
4.1.3.1 Pressurization 1PSIG -no Ony
4.1.3.2 eakae Rate SP CC SEC
4.2.2 Test at 23C
4.2.2 CooLdown Time to 10amK - minutes - 7.5
4.2.2 CooLdown Time to SOK Mi- . Minutes -. 0
4.2.2 Minimum Temp r. K ua 0nTO
4.2.2.1 Seabl. Temp. vith 0.33 Watt Heat Load ' To -
4.2.2.2 Temp. after 1/2 Hour Operation To -80
4.2.2.3 Cold Finer warm end temp ,tong_____ Info OnLy
.2.2.4 input V 17- VDC Currentl. ADC

_Power - Watts - 30
4.2.2.5 StabL. Temp vith 0.35 Watt Heat Load _k .& K 80
4.2.2.5 CoLd Finser Warm End Temp , C o On y

4.2.2.5 Input VoLts 32 VDC Currnt.: ADC
Power Watts _l_______ - 30

4.2.3 Test at -40"C
4.2.3.1 CooLdown Time to 100'K Minutes - 7.5
4.2.3.1 CooLdown Time to 80"K Minutes - 10
4.2.3.2 Stabl. Tamp with 0.2 Watt Heat Load 0'vK 80
4.2.3.2 Tamp after 1/2 Hour 2w -. 'Fa so4.2.3.3 Cold Finger Warm End Temp -

______47______________7____ Info Only
4.2.3.4 Input V 17 .a VDC Current f AB

pm 20 -e.) watts - 30
4.2.3.5 Temp with 0.2 Watt ed Load -AW Ai ' - 804.2.3.5 Cold Finer Warm gad Time -- ).0 IT Into only
4.2.3.5 Input Volts 32 VDC Current -l ADC

_____Power 4.23*0f watts - 30
4._ _ Test at 71tC l

4.2..1 Cooldown Tim to 100'K minutes - 77
4.2.4.1 Cooldosm Tim to 80" ' Minutes - tO
4.2.4.1 Stabl. Ter. with 0.2 Watt Rat Load 7- 80
4.2.4.1 Tam atar 1/2 hour -. "1 N- T-
4.2.4.2 Cold FLn#r War lad Tom 7 e C Info Only
4.2.4.3 Inpuc V.. /- VC Current J..?s ADC

Power .S1 Watts - 35
4.2.4.4 Stabl. Tea with 0.2 Watt Read Load .L..± "F - O
r.I.6 Cold Fl o arml End Tong IC Info Only
4.2.*4e. .nt VoLts 3Z VOC Current ADC

Power -44Watts - 35
4.20 T at 23"C

o.203.1 lodm Ti o lowl IA6 O Hinutes
42,030 1 Cooldowm Tlr to S"o'K " trg tO4.1037| 1Minimus Tomp vim-Ld "l 8

4.2.3._ s tsl. Teom with 0.35 Watt Heat Load -& -6 0
, Tom A tor 1/ Hour vth Beat L .i Into T6),..$4 old FAn206 pin m l Tom.de "Qlo Only

4.2.5 Inutn V / 2;4VV C Current r m c: . ' J -  a~.

Power 4 30
4. .. Srtabl. Tem. with 0.3 WaRtt Rest Load l

K 10
Cold Fir... YSlo J To , 11 Ig a7 Only
_ _._._._ nput _ Volt_ 3 _ VOC Curt* ) atDC

Power " wattm - 30
eakge r[ SC " 2.TX1O"

PERFORM I C- 36 DATE 1.3 -
WITX9JS9 8 Q.A, K4GUAVOX


