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VOLUME II CONSISTS OF THE FOLLOWING APPENDICES

APPENDIX A ~ SM-D-5005843 0.25 WATT LINEAR RESONANT COOLER ASSEMBLY DRAWING
AND PARTS LIST

APPENDIX B - TABLE NO. 1 - ACCEPTANCE/PERFORMANCE TEST

- 'ACOUSTIC NOISE TEST DATA AND PLOTS

- BASELINE AND POST TEMPERATURE SHOCK
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APPENDIX A

SM-D-5005843
0.25 WATT LINEAR RESONANT
COOLER ASSEMBLY DRAWING
AND PARTS LIST
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U.3. ARUY ELECTAONICS RESEARCH AND OLVELOPUENT COWMAND | F3C ¥O. ALy LTa s dare
PARTS LIST NIGHT'\:LS:I?:J“A:E ELECTRO-OPTIEi ;:?2?:‘1?” 54490 pL SMS005843 3s EBPT 86
R CONTRACT no. | AuLugATicaTION ALy autx
0.25 :soﬂmgx:gg;':fgomm gn_sﬁg-su- ﬂ&u&f 24407-0178 SHT ] OF
e T I e [ e I Redekne
1§11 |54490] SN-C-5005860 SH-C-5005860 HOUSING TI6 WELD ASSEMBLY X
211 }S44901 SM-D-5005847 SN-D-5005847 COIL & VIBRATION ABSORBER X
ASSEMBLY

31 {54490 SM-D-5005849 SK-D-5005849 ELECTRONICS ASSEMBLY X

41 |54490 | SM-C-5005859 SM-C-5005859 CAP ASSEMBLY X

S |1 J54490 JSM-C-5CC5870 JSM-C-5005670 | SET SCREW

6] 1 ]54490 | SH-C-5005873 SM-C-5005873-1 | SHIN

7 |1 154490 SM-C-5005873 SM-C-5005873-2 § SHIM

811 54490 ] SH-C-5005873 SN-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 | SA-C-S005979 ] SM-C~5005979-3 | SPACER 15

13 | 1 54490 | SM-C-5005938 SH-C-5005938 END CAP ASSEMBLY X

14 § 1 )54490 | SM-C-5005939 SM-C-5005939 CYLINDER ASSEMBLY X

15 | 1 [S4490 { SM-C-5005937 SK-C-5005937 DISPLACER ASSEMBLY X

16 | 1 {54490 | SK-C-5005953 SM-C-5005953 WASHER
17 [ 1 {54490 | SN-C-5005956 SK-C-~5005956 CLANP 11

18 | 1 }54490 | SN-D-5005958 | SM-D-5005958 PROTECTOR SLEEVE 11

19 |1 154490 | SR-C-5005955 SM-C~5005955 RING, GUIDE
20 | 1 54490 | SA-C-5005967 SH-C-~5005967 CAP, DUSY 11
21 |1 }54490 | SM-C-5005951 SM-C-~5005951 SLEEVE
22 | 1 |54490 | SM-C-5005959 SM-C~5005959 *0° RING

23 15 |54490 | SA-C-5005954  ]SM-C-~5005954-1 | SPACER 9, (.001/.003)
258 | S |5a490 | SM-C-5005954 | SM-C~5005954-2 [ SPACER 9, (.0047.006)
25 |5 154490 | SA-C-5005954 SM-C~5005954~3 | SPACER 9, (.009/.011)
26 |5 154490 | SN-C-5005954 SH-C~5005954-4 | SPACER 9, (.014/.016)
27 JAR|54490 | SH-A-5005960  |SM-A~5005960 WIRE, INDIUM (§-034)

A-~1




V.3, ARMY ELECTRONICS RESCARCH AND DEVELOPWENT COMMAND

FSCM NO.

REY LTR / DATE

~0PT TORY PL SM5005843 8
PARTS LIST NIGHT;:L??:::? ELECTRO~OP IS.S“I:::O!F::"O 54490 3 SEPT 86
LIST TITLE cml“sbnaq AURHERTICATION [ntv AUTH owr oF
", it L - H 2
0.25 MATT LINEAR RESONANT Co0NA0 f Ao ,,—124407 o178 2
rew onfary oRAWING OR PART OR IDENTIFICATION NOMENCLATURE OR OESCRIPTION r. | wores on mewanxs
FIND NOR REQ ] FSCM NO SPECIFICATION NO, NUMBER
28 |1 554490 | SM-C-5005982 | SM-C-5005982 | CABLE 7
29 1 1 }54490 1 SM-C-S005894 SR-C-5005894 TRANSFER TUBE 2
30 |1 {54490 | SM-C-5005895 SR-C-5005895 NAMEPLATE 13
31 | AR|54490 ] SH-A-5005896 SA-A-5005896 BRAZE FILLER METAL 2
32 REF 154490 | SM-A-5005911 SA-A-5005911 BRAZING SPECIFICATION (NIGRO)
33 REF 54490 | SM-A-50059]2 SA-A-5005912 GENERAL CLEANING SPECIF]CATIUN# |
FOR CRYDCOOLERS
34 | AR]81348 | QQ-S-571 0Q-5-571 SOLDER, TIN ALLOY; TIN-LEAD 4, Swo0/Pm 40
TYPE RMA ALLOY AND LEAD ALLOY ROSIN CORE
SOLDER
-031 DIA.
35 | ARS44S0BM-A-500536 8§ FM’A‘SOOSBGS EPOX Y, STRUCTURAL 8
36 kEF 81349 | NIL-W-8611 Mil-wW=-8611 WELDING, METAL ARC AND GAS, <)
STEELS AND CORROSION AND HEAT
RESISTANT ALLOYS PROCESS FOR
37 REF (96906 | RIL-STD-454 RIL-STD-454 STANDARD GEN- REQUIREMENTS 4
REQMT. 5 FOR ELECTRONIC EQUIPMENT
38 REF 196906 | MIL-STD-130 MBIL-STD-130 IDENTIFICATION MARKING FOR 17
U.S. MILITARY PROPERTY
39 14 }96906 ] MS16995-11 M$16995-11 SCREW SOCKET HEAD 11,
4-40 X 172 L&
40 14 80205 | NAS-1352C048-10 JNAS-1352C0u-10 | SCREW SOCKET HEAD 10,
4-40 X 5/8 LG
41 J1AR{54490 | SM-A-5005999 SA-A-5005999 ADHESIVE, EPOXY~-STRUCTURAL
4211 5449q S$M-C-5006016 [SM-C-5006CI6|SLEEVING 4 INSULATICN
4312 44&5M-C-500588| SM-C-5005881-3IN SULATOR
441 | SM-C-50058 99 SM-C-500589 9| LEAD SHOT NO. 5
45| 1 9 -C-50056874 -C-5005874-ff SPACER 18
46PR 1349MIL-5-46163 MIL S 46163, ADHESIVE,SEALANT 19
GRADE M
A-2
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APPENDIX B

TEST DATA




Tab No.

10

11

APPENDIX B

Acceptance/Performance Test

Acoustic Noise Test Data and Plots

Baseline and Post Temperature Shock

Low Temperature and Post Low Temperatures
High Temperature and Post High Temperatures
Post Mechanical Shock

Post Vibration

EMIL

Reliability (SN 011)

Reliability (SN 015)

Reliability (SN 016)
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SLACTRO-OPTICAL SYSTENS
£.6. 80K G16, 46 INRETRLA AR JNANILE.J. SMN-E519
T0L:281-009- 1700- R: T10-900- 472

Sheet 1 of 2
Contract No. DAAK20-84-C-0440 PERFORMANCE TEST
Project No. 24407 DATA SHEET
COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO, (o)}
DRAWING NO. SM-D-5005842
TEST : LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX
3.1 Calibration Check aeNPLY - Comply
4.1.1 Inspection to SM-D-5005842 COMPLY - Comply
4.1.2 Weight FIY Lbs - 2.5
4.1.3.1 Pressurization 330 PSIG Info Only
%.1.3.2  |Leakage Rate /.2A407 |STP CC/SEC| - |2.7x10°/
4,2.2 Test at 23°C Horiz; Turn-on Current Amps Info
4.2.2 Cooldown Time to 100°K %S |Minutes - 7.5
4,2.2 Cooldown Time to 80°K 3 Minutes - 10
4.2.2 Minimum Temp 325 (°K Info 80
6,2,2.1 Stabl. Temp, with 0.35 Watt Heat Load | 65 (°K 80
4,2,2,2 Temp. after 1/2 Hour Operation 45 8 (°K - 80
4,2,2.3 Cold Finger warm end temp 4.0 (°C Info Only
4,2,2.4 Input Volt 17 VDC Current (.42 ADC
Power A4.14 {vates - 30
4,2.2.5 Stabl. Temp with 0.35 Watt Heat Load €5, 9 °K 80
4.2.2.5 Cold Finger Warm End Temp 4.0 |°C Info Only
4,2,2.5 Input Volts 32 VDC Current ADC
Power 26.88 |watts - 30
4,2.1 Test at -40°C Horiz; Turn-on Current Amps Info
4,2.3.1 Cooldown Time to 100°K Minutes - 7.5
4,2.3.1 Cooldown Time to B80°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 °K - 80
4,2.3.3 Cold Finger Warm End Temp °C Info Only
4.2.3.4 Input Volts 17 VDC Current_¢/. 2¢ 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 -27 °C Info Only
4.2.3.5 |Inpuz Volts 32 VDC Current A0 ADC
Power 256 |vacts - 130
4.2.4 Test at 71°G Horiz; Turn-on Current | A/A Amps Info
4,2.4.1 Cooldown Time to 100°K 3.7 Minutes - 7.5
4.2.4.1 Cooldown Time to 80°K N1 Minutes - 10
4.2.4.1 Stabl. Temp. with 0.2 Watt Heat Load 65/ 1K - 80
4,2.4.1 Temp after 1/2 hour 6.3 1K - 80
£,2.4.2 Cold Finger Warm End Temp _r *Cc Info |Only
4.2.4.3 Input Volts 17 VDC Current (&g ADC
Power RF.22 |Watts - |35
4.2,4.4 Stabl. Temp with 0.2 Watt Head Load | %a‘,g X - 80
4,2.6,4 Cold Finger Warm End Te r S Info |Only
4.2.4.4 Input Volts 32 VDC Current ADC -
Powver 36.72 Watts - 35
B~2 .
Performed By: / #ﬂrﬂﬁ'jfﬁ/ e vate: _ /J-29. £6

Witnessed By:

T samnnnad Re.

et R $lour :
" Dt/ - QAU e

. A. Customer

A. Magnavox
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Magnaveo.

P.0. 80R 615, 46 DENNSTRIAL AVOINE .RAAMANR.J. 074388818

TEL: 301 -829- L N0- T\ : 710-900- 9472
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Page 2 of 2
DAAK20-84~C-0440 PERFORMANCE TEST
24407 DATA SHEET
COOLER, 1/4 WATT LINEAR RESONANT CRYQGENIC SERIAL No. ¢9/C)
DRAWING NO. S$M-D-5005842
LIMITS
PLAN PARA PARAMETER 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 S.1 Cooldown Time to 80°K Minutes - 10
4.,2.5.1 Minimun Temp °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 °K Info 80
4.2.5.4 Cold Finger Warm End Temp _ °C Info Only
4 5.5 Input Volts 17 VDC Current (.37 ADC
Power Watts - 30
4 6 Stabl. Temp. with 0.35 Watt Heat Load ‘°K 80
4 6 Cold Finger Warm End Temp °c Info Only
4 6 Input Volt 32 VDC Current_.§2 ADC
Power Watts - 30
Leakage Rate STP CC/SEC] - 2.7X10~7
PERFORMED BY f%FTMMA/ DATE /[O-31-¢¢
WITNESSED BY N~ Q-A. MAGNAVOX
WITNESSED BY Q.A. CUSTOME
31ocr 1986
B-3
Ve .
o _




Magnavox .

o) Stugs Bswunne Conary

-OPTICAL SYSTEMS

0.6, I8 MY, & (AISTHIA. MEMEJWANN.0.J. SNN-I8
TR 01 -009- 18- N1 190-000- 98170

PERFORMANCE TEST
YIBRATION QUTPUT TEST DATA

1/4 WATT LINEAR RESONANT CRYOGENIC COOLER

MM & T PROGRAM

DRAWING NO.: SM-D-5005842 SERIAL NO.: /70

CONTRACT : DAAK20-84-~C-0440 PROJECT  : 24407

Test Maximums Measure Maximum Force | Measured Force

Plan Force Along Force Along In Any Coma- Ia Any com-

Pars Frequency Compressor Compressor | pressor Radial psouot Radial

Axis, + 1bs | Axis, lbs. Axis, + lbs Axis, lbs. 90°

4.3.9 Fundsmeatal (54 Hs) 1.0 . 529 1.5 LI3C )0
Ist Harmonic (108 Hz) 2.3 AL A 0.22 ow¥| AR
2nd Harmouic (162 Hs) 1.4 77¢ 0.13 ,01d | oco
3cd Harmonic (216 Hsz) 0.30 . 797 0.13 L0088 | .19
Next 37 Harmonics 0.10 <.l 0.10: 4./ £.)

PERFORMED BY: J W DATE: /11477/ V1A

WITNESSED "=é @-WJ?NACUSTOHK Q.A. $90CT192¢
\?; 552@ - MAGNAVOX Q.A.

B=4

pubi K B T 27 SRR
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-PERFORMANCE TEST

Sheet ‘'l of 2

DATA SHEET }
COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC " SERIAL NO. oﬁ_
DRAWING NO. SM-D-5005863/SM-D-5005842
TEST : LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX
3.1 Calibration Check Campsitns | - Comply
4.1.1 Inspection to SM~-D-5005863/5005842 R - Comply
4.1.2 Weight 2.3 |Lbs - |2.5
4.1.3.1 Pressurization Ius= |PSIG Info Only .
4.1.3.2 Leakage Rate 4 X/D-3|STP CC/SEC - 2.7x10°7
4.2.2 Test at 23°C Horiz; Turn-on Current  |1.6 10,05 Amps Info
4.,2.2 Cooldown Time to L00°K 51 Minutes - 7.5
4,2.2 Cooldown Time to 80°K £9 Minutes - 10
4.2,2 Minimum Temp ) - - °K Info 80
4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load ig; |°K 80
4.2.2.2 Temp. after 1/2 Hour Operation 43 |’k - 80
4.2.2.3 Cold Finger warm end temp R\ °C Info Only
4.2,2.4 Input Volt 17 VDC Current{-3S ADC
EB. oH Power -32.4  |wacts - 130
6,2,2.5 Stabl. Temp with 0.35 Wactt Heat Load 0-% °K ~ 80
4.,2.2.5 Cold Finger Warm End Temp R °C Info Only
4.2,2.5 Input Volts 32 VDC Current ¥ ADC |
Power ; 1 |wates - 30
4.2.3 Test at -40°C Horiz; Turn-om Curtent { ,{.2« Amps Info
4.2.3.1 Cooldown Time to 100°K for \ Minutes - 7.5
4.,2.3.1 Cooldown Time to 80°K LY ‘|Minutes - 10
4.2.3.2 Stabl. Temp with 0.2 Watt Heat Load 59-3 °K - 80
4.2.3.2 Temp after 1/2 Hour 53:-6 K - 80
4.2.3.3 Cold Finger Warm End Temp =~ a3 °C Info Only
4.2.3.4 Input Voles 17 VDC Current |.| ADC [
Stablized Power XN __ 19Y) ([Watts - 30
4.2.3.5 Temp with 0.2 Watt Head Load o 31 °K - 80
4.2.3.5 Cold Finger Warm End Tem - =33 [°C Info Only
4,2.3.5 Input Volts 32 VDC Current ; § ADC .
é B.- 9.k Pover —— 0 20. (& |Watts - 130
4.2.4 Test _at /1°C Horiz; Turn—-on Current | 1.25 |Amps” Info
4,2.4.1 Cooldown Time to 100°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 623  |I°K = 80
4.2.4.1 Tewp after 1/2 hour 76 |°K - 80
4.2.4.2 Cold Finger Warm End Tem 19 °c Info |Only
4.2.4.) Input Volts 17 VDC Current |-B ADC
' Power 2L yaces - |35
4,2.4.4 Stabl. Temp with 0.2 Watt Head Load __‘ql} M3 - 80
4.2.4.4 Cold Finger Warm End Temp 12 *c_ Info |Only
4.2.4.4 Input Volts 32 VDC Current ADC '88 35
€.0- O-E‘ Power 28.2 |Watts

B~-8

(Z=
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! 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| {.O% Amps Info
4.2.5.1 Cooldown Time to 100°K 5.0 Minutes - 7.5
4.2.5.1 Cooldown Time to 80°K _ 51 Minutes - 10
4.2,5.1 Minimum Temp %D\ °K 80
14.2,5.2 Stabl. Temp with 0.35 Watt Heat Load | ¢8-6  |°K - 80
“14.2.5.3 Temp After 1/2 Hour With Heat Load LY °K Info 80
%.2.5.4  |Cold Finger Warm End Temp A °C Info__ |Only
4.2.5.5 Input Volts 17 VDC Curreat |36 ADC
: ‘Power L3.a |yaces - 30
4.2.5.6 Stabl. Temp. wich 0.35 Watt Heat Load | Mp O |°K N 80
4.2.5.6 Cold Finger Warm End Temp 31 2c Info Only
4.2.5.6 Inpuc Volt 32 VDC Current-NS ADC 2 ' '
- 0O.K. Power .o Watts - 30
4,2.6 Leakage Race l‘ BK(QQ STP CC/SEC - 2.7X10°/

PERFORMED BY S.

WITNESSED BY

WITNESSED BY

Q.A. MAGNAVOX

Q.A. CUSTOMER

DATE

2% Tuly B4 -3A TR

T\ME |

j.ob PV - gwd
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ELECTRO-OPTICAL SYSTEMS
P.0. P08 019, 0 INGUITRIAL AVENUL . WAMN N J. 07430-E018
1L 191 . 929- 1700 TVWR: 210- YO- 8022

, Magnavoix
g Somsa— - St S+ § aamy

PERFORMANCE TEST
VIBRATION OUTPUT TEST DATA
1/4 WATT LINEAR RESONANT CRYOGENIC COOLER
MM & T PROGRAM

DRAWING NO.: 6 - . 5t25% 43

SERIAL NO.: o //

Test Maximum Measure Maximum Force | Measured Force
Plan Force Along | Force Along In Any Com- In Any com-
Para Frequency Compressor Compressoc | pressor Radial pgessoc Radial
Axis, + lbs Axis, lbs. Axis, + lbs 0" Axis, lbs. 90
4.3.9 Fundamental (54 ltz) 1.0 05'3 1.5 c77 | 0 20
lst Harmonic (108 Hz) 2.5 Iz 5’5‘ 0.22 0,05/ 005
2nd Harmonic (162 Hz) 1.4 o-b'lf 0.13 007 0_(;@
3cd Harmonic (216 Hz) 0.30 0/3 0.13. o o5 0"‘03
=T 3 (¥ ¥- 3
Next 37 Harmonics 0.10 SC&M'N 0.10 & RAPH

- -

v —

PERFORMED BY: 34

WITNESSED BY:

DATE: %/ﬂ

CUSTOMER Q.A.

" MAGNAVOX Q.A.

B-11




71IF?’

PERFORMANCE TEST

VIBRATION OUTIPUT TEST DATA

!¢ WATT LINEAR RESONANT CRYOGENIC COOLER

MM&T PROGRAM

Test Plan Paragraph: 4.3.9

Cooler S/Ni__ 0!I Total Suspended Weight_ [ -2 Date:
S/N Freq. Force Along Force Along | '
Compressor Axis Radial Axis
g's ibs g9l A;,i:ﬂ 9'a Aﬁ:ﬁ
0206 -
t 54 L1 0.-53 g6 10.371./99 ln.20
2 108 . 3¢9 I -55 ;2&1;03 .09 16.0%
3 162 WEL ) Q-S4 ot p. 0] l.oo¥ 10.02
4 216 . 0350 017 AL 0.05 |.coy [0.03
5 270 .o09 Q- Ol 009 |0-03 |.007 |0.DY
6 326 . 005~ Q.02 o/s |0:06 loez |o.0!\
7- 378 ¥ ] 0.073 .96 [0:0) Fla 005
8 632 , o0y .02 lon |0.05 |.005 (0-0Q
9 486 .00 0. 01t Loy | 0-02 |,e70 |0-O4
10 540 .00 .0\ 002 |O.0| [.e=7 10-03}
L 594 .o0& Aa .0\ L0083 |0:03 ooy [0-0) (1
12 648 .o0F D0\ - | eog |O-0 [,027 [0.03
13 702 .00 2 o ol L0e6 | ©:03 ,00-? 003
14 756 . 00 [ 000y |.oor | ©:01 |.ee3 [0-0|
s 810 .90 2 o -ol .03 | 0.0\ |.99¢ {0.03
Con't Page 2
* Axis 1 = along transfer tube
Axis 2 = perpendicular to axis 1
Pectormed by: 7. é_“_g‘#,,:: Date: _Zﬂg(__
B~12 Customer QA

Witnessed By:

Maesnaune NA




T TIPS Wt . - .

Cooler S/N: Q:ZI l

VPERFORMANCE TEST

VIURATION OUTIUT TEST DATA

2 WATT LINEAR RESONANT CRYOUENIC COOLER

MM&T I'ROGRAM

Test Plan Paragraph: 4.3.9

Total Suapendod Weight A o ﬂl/)

Date: q-g'%

Force Along

/N Freq. Force Along
Compressor Axls A::;lﬁllal Axis —
g's 1bs 2" ik's g'e lbe
L6 866 L0e2 o-0\ 0e3 o0\ |.o27]0.0
17 918 . 007 0-0\ ce/ 0-004 022 3510.00Q
18 972 .09/ 0.004 002 {0.010}.«7 |0-017
19 1026 , 600 5~ O‘-0.0Z .a6r 0.00L]-°°% 00}
20 " 1080 .00/ O-004 .006 [0.020]|.00! {g.004
2\ 113 |, o0z 0.004 RYY; D.o0Y].0® lo.voy
22 1188 | o) 0-00L |.eoz |0:-01D].c/ j0.00k
23 1242 . o0/ O~DOL'L .oe 5~ |0-020.002|0-0]
24 1296 |.e0a 0-0) .003 |0-0/0[.e0e1 000y
25 1350 [.oe08™ 0-00; .o00 7 |0°003].002[0.0/
26 wos  |-6%) O-004 l.oer 0.00k1.002 0.0/
27 1458 .00/ 0-004 |.o0es |0-002]. .00/ e gonle—Page3——!
*Axis 1 = along transfer tube
Axis 2 = perpendicular to axis 1
performed By: Q‘,‘#: T " Data:
Witnessed By: . Customer QA
Magnavox QA
B-13




PERFORMANCE TEST

VIBRATLION OUTIUT TEST DATA .

's WATT LINEAR RESONANT CRYOGENIC COOLER

MM&T PROGRAM

Test U'lan Paragraph: 4.3.9
Total Suspended Wefight A 2 %

cooter s/vi__(0/) Date:
Irsm Freq. Force Along Force Along
; Compressor Axlis Radial Axis
| - Axis*l Axis*2
g's 1bs 34 s _JA  1bs
] 28 1512 Y o-00l .ose L |0-003] 022 0.0/0
N 29 1566 | g0/ O -204 coe?C 10003 ], 0ev]p.02¢
30 1620 | es0g5— 0-002 0o/ |0-004)L oes [0-0]0
31 1676 |.oes o-oo0l4 e5 10.002 |. 99} |0.00
32 1728 |.¢°/ 0 -o0y .0er D-004] 0o 0-00L
33 1782 | .00 04 O-002 .e02 [0:0/0]oe;s j0-90
14 1836 . 000§ O Do 2 .00 |0-010},ge; o.uol;
' 35 1890 |, oes O.00l |.ee/ 000k |.001]0.004
36 196 | oo/ D-004 |.oco5~ |0-002]. e02]0-0] )
37 1998 | oos 0-004 007 |0-004 | scegn-002
1 38 2052 [.we00 2 0-00,; L0 95 0 0021 oo 50 -00L
39 2106 |. ooy 0-00l ,ee/ 10-004].00/]0.00
~ 40 2160 | .geo5 0 -002 ... |.0c08(0:003] 0o/ |0 00y
’ 4l 216 |_ee2 0-0/0 |osos |0092] seast0-002
4 “Mcie 2= perpendicular to anta 1
Performed By: .// c«.«‘% Date:
{ Witnessed By: Customer QA
. Magnavox QA
é B-14

7-8-4C
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PERFORMANCE TEST

Sheet | of 2

DATA SHEET ;
COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC ' SERIAL NO. C)tg
DRAWING NO. SM~D-5005863/SM-D-5005842
TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX
3.10 Calibracion Check Caee®urgs = Comply
4.1.1 Inspection to SM-D-5003863/5005842 e coPtag s = Comply
4.1.2 Weight .34 Lbs - 2.5
4.,1.3.1 Pressurization PSIG Info Only
4.1.3.2 Leakage Rate 24/0-9|STP_CC/SEC - 2.7x1077
4.,2.2 Test at 23°C Horiz; Turn—on Current K0 . Amps Info
4,2.2 Cooldown Time to 100°K $.S  [Minutes - 7.5
4,2.2 Cooldown Time to 80°K a3 Minuces - 10
4.2.2 Minimum Temp 7 °K Info 80
4.2.2.1 Stabl. Temp. with 0,35 Watt Heat Load 2§-q °K 80
4.2,2.2 Temp. after 1/2 Hour Operation £9-1 °K - 80
4.2.2.3 Cold Finger warm end temp ' Ay °C Info Only
4.2.2.4 Input Volt 17 VDC Currenc!.Suf AD ) .
ER-0H Power 203  lwaces - |30
4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load |71.&4 - |°K 80
4,2.2.5 Cold Finger Warm End Temp U °C Info Only
4.2,2.5 Input Volts 32 VDC Current :65 ADC
Power: i\-% Watts - 30
4.2.3 Test at =40°C Horiz; Turn—on Current {1 Amps Info
4,2.3.1 Cooldown Time to 100°K -7 Minutes - 7.5
4.2.3.1 Cooldown Time to 80°K 3.5  ‘[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 0 °K - 80
4,2.3.3 Cold Finger Warm End Temp - - 30 °C Info Only
4.2.3.4 Input Volits 17 VDC Current |(} ADC '
Stablized Power 4.\ 19-> |wates - |30
4,2.3.5 Temp with 0.2 Watt Head Load S53.9 |°K - 80
4.2.3.5 Cold Finger Warm End Temp ~3\° |°C Info Only
4.2.3.5 Input Volts 32 VDC Current _2 ADC .
FB - ak. Power 'R |yaces - 30
4.2.4 Test at /1°C Horiz; Turn-on Current 42|2 | Amps Info
4,2.4.1 Cooldown Time to 100°K R Minutes - 7.5
4.,2,4.1 Cooldown Time to 80°K 7.5 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 q-4 °K - 80
4.2.4.2 |Cold Finger Warm End Tem 4 °C Info |Ounly
4.2.4.3 Input Volts 17 VDC Current lg ADC 243
Power ' Watts - 35
4.2,4,4 Stabl. Temp with 0.2 Watt Head Load M- e °K - 80
4.2.4.64 Cold Finger Warm End Temp _23 °C Info |Only
4.2.4.4 Input Volts 32 VDC Current ADC - "
TEST PERFORMED QY S %_’V\—)
TesT DATE © 2% guiy 84 M auyeb 7/,,(/)7
. TimmE o JQPH. 310 AW

B-ico




e, e — g
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Page 2 of 2
PERFORMANCE TEST
DATA SHEET
COOLER, l/4 W;\TT LINEAR RESONANT CRYOGENIC SERIAL NO. 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 mav¥ .08t |Amps Info
4.2.5.1 Cooldown Time to 100°K 5.4 Minutes - 7.5
4,2.5.1 Cooldown Time to 80°K - Minutes - 10
4.2.5.1 Minimum Temp °K 80
4.2.5.2 Stabl. Temp with 0.35 Watt Heat Load UTH °K - 80
4.2.5.3 Temp After 1/2 Hour With Heat Load -5 °K Info 80
4.2.5.4 Cold Finger Warm End Temp 35 °C Info Only
4.2.5.5 Input Volts 17 VDC Current .35 ADC WA
Power - Watts - 30
4.2.5.6 Stabl. Temp. with 0.35 Watt Heat Load 34 I°K 80
4,2.5.6 Cold Finger Warm End Temp °c Info Only
4.2.5.6 Input Volt 32 VDC Current_.73 ADC '
€8~ (O-K. Power TDD Iyaees - 30
4.2.6 Leakage Rate 4, 4%/C~9|STP_CC/SEC|__ - 2.7X10~/
PERFORMED BY DATE __ 32 Juwy 86 2 ¥ %
WITNESSED BY Q-A. MAGNAVOX TIME [ _Lloopn. 4
J t -
WITNESSED BY T%3)  Q.A. CUSTOMER
B-19




Magnavaa

o § oS

ECTRO-OPTICAL SYSTEMS
2.9, POR 018, 6 INISSTRIR AVINGL WVA.R.J. 07028-0018
00 191 - 429 LD (W 110- 98- 4 7R

PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA

1/4 WATT LINEAR RESONANT CRYOGENIC COOLER

MM & T PROGRAM

DRAVING NO.: 7. [ - 2ps% 4/ 3

SERIAL NO.:

c/3

Test Maximum Measuce Maximum Force | Measured Force
Plan Force Along Force Along In Any Com- In Any com-
Para Frequency Compressor Compressor | pressor Radial pgenot Radial ¢
Axis, + lbs Axis, 1lbs. Axis, + lbs Axis, lbs, 90
4.3.9 Fundamental (54 Hz) 1.0 55 1.5 7 ./5
Ist Harmonic (108 Hz) 2.5 2. |0 0.22 06 ./3
2nd Harmonic (162 Hz) 1.4 .57 0.13 03 .03
3rd Harmonic (216 Hz) 0.30 .24 0.13 o/ 02
See EY 12
Next 37 Harmonics 0.10 GRAW 0.10 Glenrd

PERFORMED BY:

WITNESSED BY:

DATE: 7/ {/ £C

CUSTOMER Q.A.

MAGNAVOY. Q.A.

B-20
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PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA
}% WATT LINEAR RESONANT CRYOGENIC COOLER
MM&T PROGRAM

Test Plan Paragraph: 4.3.9

Cooler S/N: O/ 3 Total Suspended Weight 4 ° 2 ./UA pate: | -5~ 8(
S/N Freq. Force Along Force Along o
Compressor Axis Radial Axis
. Axis™1 Axis*?
g's 1bs g's lbs g's lbs
1 54 .13a o-5 5 L1¢7l6-70 ,03¢10.15
2 108 .50 2 -\10 - 0/ST0.06].97) 1013
3 | 162 36 | -5 7 .00270.02|.007 |0.03
4 216 063 0-26 ,003 [n.0]|.007 |0-02
5 270 ,oér LY .00
6 324 .033 009 . 099
7 378 CIEY A o] - Lee - l.era
8 432 .006 L0073 007
9 486 0903 o L08/ 0073
10 540 .003 003 .00/
11 594 ,00/ 00/ . oo \
12 648 . 00 .00y 00K
13 702 . 00/ 007 007
14 756 , 0o/ ' .00% L O/F
15 810 . 000/ .007 001

Con’'t Page 2

* Axis 1 = along transfer tube
Axis 2 = perpendicular to axis 1 e

Performed by: ‘/- @w_ Date:

B-21 Customer QA

Witnessed By:

Maonavax DA
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S

Cooler S/N: 0 I.3

PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA

% WATT LINEAR RESONANT CRYOCENIC COOLER

MM&T PROGRAM

Test Plan Paragraph: 4.3.9

Tutal Suspended Weight L’ 2 LL1

Dltelj ",S— ” ? é

%/N Freq.. Force Along Force Along
Compressor Axis - Radial Axis
Axis Axis" ¢
g's lbs g's 1bs 8's  1lbyg
16 864 . 0°9/ . .00Q . 005"
17 918 . o0® | 00 | 008
18 972 ,060I| .00/ <00/
19 1026 , ooe| x1d .00
20 1080 . 000 | .00y 00 2
21 1134 .000 | .00y .00/
22 1188 . 90| , 802 X J
23 1242 -dl .00/ +80/
24 1296 L 00/ .00/ .00 5
25 1350 ,003 009 , 0ds
26 | 1406 .00° 5" , 0908 . 0005~
27 1458 . 001 002 . 0ses” Gomt—Page——
+*Axis 1 = along transfer tube
Axis 2 = perpendicular to sxis 1
Performed By: ,/ W . Data:
Witnessed By: ) - Customer QA
Magnavox QA
B-22
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PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA

% WATT LINEAR RESONANT CRYOGENIC COOLER

Cooler s/N: Cl ‘3

MM&T PROGRAM

Test Plan Paragrspht 4.3.9

Total Suspended Weight lf v 1

Date: q - “)-'&é

S/N Freq. Force Along Force Along

Compressor Axis Radial Axis
Axis*!l Axis*2
g's lbs g's lbs] g's  1bs

28 1512 , o035 , 003 oo

29 1566 _ool Looa .00eS

30 1620 oo R ,o001l 0009

11 1674 .00/ ,oe/ . 000 3

32 1728 ,0®e9 LOO( .0002

33 1782 @0/ , 00/ .e0c0¥

34 1836 .00 | Y .oxa7

35 1890 .00 | . 0009 .0°°9

36 1944 ,0009 , 000 ., 0009

37 1998 6007 000 , 0005

38 2052 .000% , 0007 Y-}

39 2106 oeo § 000 ( _ceo]

40 2160 . 000 -} . ,0009.  _ |.000/

41 2214 ,0002 ,002 .0007

*Axis 1 = along transfer tube

Axis 2 = perpendicular to axis 1

Date:

'
®erformed By: /J M—
r 2id

«itnessed 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. ' ser1aL vo._ O/ 5
DRAWING NO. SM-D-5005863/SM=-Dp-5005842
TEST LIMITS
PLAN PARA PARAMETER MEASURED| UNITS MIN MAX
3.1 Calibration Check SR ET - Comply
4.1.1 Inspection to SM-D-5005863/5005842 ¢ - Comply
4.1.2 Weight 2;; |Lbs - 2.5
4.1.3.1 Pressurization 330 |PSIG Info Only -
4.1.3.2 Leakage Rate B STP CC/SEC - 2.7x10°7
4.,2.2 Test at 23°C Horiz; Turn-on Current 4  Amps Info
4.2.2 Cooldown Time to 100°K %Minutes - 7.5
B 4.2,2 Cooldown Time to 80°K Minutes - |10

1 4.2.2 Minimum Temp ,23:,% °K Info 80
4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load bZ_?_: 1°K 80
4,2,2.2 Temp. after 1/2 Hour Operation - (57, °K - 80

A 4.2,2.3 Cold Finger warm end temp . kS °C Iafo Only
4.2,2.4 Input Volt 17 VDC Current( %2 ADC ~ .

N Power 34-\& a4 |wattes - 30
4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load 2.3 |°K 80
4.2.2.5 Cold Finger Warm End Temp 2 °C Info Only
4.2,2.5 Input Volts 32 VDC Current ADC-~ L

8. CK Power {Watts - 30
4,2.3 Test at -40°C Horiz; Turn-on Current "~ |Amps Info
289 |4.2.3.1 Cooldown Time to 100°K Minutes - 1.5
o | 8231 Cooldown Time to 80°K 7, Minutes - 10
" |8.2.3.2 _|Stabl. Temp with 0.2 Watt Heat Load _ | & {°K —— |80
4,2.3.2 Temp after 1/2 Hoéur 1°K - 80
4.,2,3.3 Cold Finger Warm End Temp -2/ °C Info  |Only
4.2.3.4 Input Volts 17 VDC Current ADC { '

“ Stablized Power o2 Watts - {30
4.2,3.5 * |Temp with 0.2 Watt Head Load , °K - 80
4.2.3.5 ' _|Cold Finger Warm End Temp | =24 1°c Info Only
4,2.3.5 Input Volts 32 VDC Current ADC .

M Power -ﬁﬁ. . Watts - 130
{ 4b,2.4 Test at /1°C Horiz; Turn-om Current | ~ //) |A=mps Info _
4.2.4.1 Cooldown Time to 100°K 89 Minutes - 7.5
4.2.4,1 Cooldown Time to 80°K £ 9 Minutes - 10
b.2.4.1 Stabl. Temp. with 0.2 Watt Heat Load | zg-\- |°K - 80
A 4.2.4.1 Temp after 1/2 hour 67-2 |°K - 80
i 4.2.4.2 Cold Finger Warm End Temp 21\ °c Info |Only
4.2.4.3 Input Volts 17 VDC Current ]S ADC
€.6. 0¥, Power 25.- 2 |vatts - 135
4,2,6,6 _ |Stabl. Temp with 0.2 Watt Head Load | £%-3 |°K - 80
4.2,6.4  |Cold Finger Warm End Temp 3% °c Info [Only
JH 4.2.4.4 Input Volts 32 VDC Current ADC, < i
Power ol 27,2~ |Wates - 35
~ N N T - © .
1 : '/E;?_F(_,&'Jufr; I O Y'/E{, Aol // [(—)/{ Z/;-z(:/,(
L
; 2/17/86 {Q
H B~-27 -yc¥e

p YA o //,/%,
; 397 -25'?J 7/ “
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PERFORMANCE TEST

Page 2 of 2

DATA SHEET
COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL N0. (/]S
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| {‘Q Amps Info
4.2.5.1 Cooldown Time to 100°K .53 i {Minutes - 7.5
4.2.5.1 Cooldown Time to 80°K Minutes - 10
4,2.5.1 Minimum Temp . °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 {°K Info 80
4.,2.5.4 Cold Finger Warm End Tem; °C Info Only
4.2.5.5 Input Volts 17 VDC Current g ?; ADC i}
Ei-CK Power 2%, % |vates - 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 . '
Power 24, ((2 Watts - 30
4.2.6 Leakage Rate 34/0-1|STP_CC/SEC|_ = 2.7X10-7
PERFORMED BY | DATE 7//&/ S <3

WITNESSED BY

WITNESSED BY

B-28

Q.A. MAGNAVOX

Q.A. CUSTOMER
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Magnavosx

2.0 BB 0N, 8

CLECTAQ-OPTICAL SYSTEMS
A
TEL: 200 509+ 1700- TV 100- 98- 907

AVINNL AR5 J. -89

PERFORMANCE TEST
VIBRATION OUTPUT TEST DATA

1/4 WATT LINEAR RESONANT CRYOGENIC COOLER °

MM & T PROGRAM

DRAVING NO.: Snr-D-s5W 5543

SERIAL NO.:__ 0/5

Test Maximum Measure H‘xlnul'ro:c. Measured Force
Plan Force Along Force Along In Aoy Com~ In Any com-
Para Frequency Compressor Compressor | pressor Radial scsnor Radial
J Axis, +1bs | Axis, 1bs. | Axis, + Lbs Axis, 1bs.90°
) f.3.9 Fundamental (54 Hz) 1.0 OQQ 1.5 o4 01/7
1 '
R lst Harmonic (108 Hs) 2.5 ! 7} 0.22 Q'OL o-70
2nd Harmonic (162 Hz) 1.4 o-71 0.13 0.03 | p.02
3rd Harmonic (216 Hz) 0.30 0+ 0 0.13 0.99 10.03
-1 SC= - S<ael gant?
Next 37 Harmonics 0.10 GAAY 0.10

PERFORMED BY:

WITNESSED BY:

DATE:

5/p/ 7t

CUSTOMER Q.A.

MAGNAVOX Q.A.

B-29
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PERFORMANCE TEST
VIBRATION OUTPUT TEST DATA

% WATT LINEAR RESONANT CRYOGENIC COOLER

MM&T PROGRAM

Test Plan Paragraph: 4.3.9

looler S/N: oS Total Suspended Weight__ [y an Dates -5 -9 )
/N Freq. Force Along Force Along |
Compressor Axls Radisl Axis
Axis Axis
g's lbs s - -
o-\cL
56 ehep | O-L2Z 0033 |O-144 loawy [0-47
108 0-470 1-93 loas [0-06 b.oty o710
162 oY 0 -1\ ocol |0-03 bos |o.02 !
216 0-e4¥ C-20 oo [0°-0 2 ooy [0.07
270 o.cl| ﬁ 0.0V
326 0.013 0. 068" 0030
378 0-01 % 0.03 0.9%%,
432 0.c0) 0.0%1 (L]
486 0-006 2.029 (X23)
540 0.003 Jo .¢19 0.03% i
596 0.003 lo.oy 0.0 \
648 0.01% b.e37 10-099
702 0.042 017 0,06
756 0-01% 0.083 0.0b'Y
810 0-0077 0.3 0-24y
Con't Psge 2
<is 1 = along transfer tube
¢is 2 = perpendicular to axis 1
;med by: Date:
iessed By: Customer QA
Marnavae 0OA
B-30




jy PERFORMANCE TEST
R VIDRATION OUTPUT TEST DATA
A ! WATT LINEAR RESONANT CRYOGEWLIC COOLER
MM&T PROGRAM
Test Plan Paragraphs 4.3.9
Cooler S/N: O \S Total Suspended Weight Lyl 11& Date: -5 -V &
1 . maww is i ose mes - e ) B :
E/N Freq. Force Along Force Along
b Compressor Axise Radial Axls
& Axis Axll"z
g's 1be T KR
j LD P
16 864 0-00% 0-C\W¢ 9-QI\
17 918 0-005 0-00% bais
1 .
§ 18 972 o0-00\ 0-205 Li“
19 1026 0.006 0.001 00
20 1080 O .oo0% - 0.olo 0-c12
, 21 1134 0.00% 0.0\ 0.004
i
\ 22 1188 o -00% 0.0 0.010
' 23 12642 O.o0\\ - 0.0 Ob 0.014
'. 24 129¢ |[0-003 o 0\2 0.013
25 1350 0. OOh . 2.0
26 1606 0:00% 0.c0L 00§
27 1458 0-00% 0.0} 0.904, fomt—Pege—i—

*Axis | = along transfer tube
Axis 2 = perpendicular to axis 1

Performed By: ' Data:

Witnessed By: e . . . Customer QA

[ Oy U

Magnavox QA

B-31
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PERFORMANCE TEST

VIBDRATION OUTIUT TEST DATA
'« WATT LINEAR RESONANT CRYOGENIC COOLER
MM&T PROGRAM

Test Plan Paragraph: 4.3.9

Cooler S/N:__ OIS Total Suspended Weight  Lv-i &la Date: A-5-¥ &
S/N Freq. Force Along Force Along = -
& Compressor Axis _xx_&#%
g's 1be Par ] lbs
28 1512 | 0-005 oL e
29 1566 o .003 . o.odl 0,00l
30 1620 ©0.-00| ~ p.oo) ~__jp.eoy
3 1674 0 .005 0-002 0.0
2 1728 0-0C 6 o lo.00Y 040/
33 1782 ©6.00b6 0.002 0.005
34 1836 0-.-005% lo.g07 0.907
35 1890 o .006 0.00§ a.01)
36 1944 0.009 - 0-905 | 0.9 pS]
37 1998 O.004 0.009 0.003
18 2052 O. 002 D004 0-00y
19 2106 0003 0.00;{ 0.002
40 2160 | 0- 002 o b.ooy | . 0.003
61 22164 o-00) o 0002 000t]

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

Performed By: Date:

. Customer QA

( “{tnessed Bv:

Magnavox QA

¥ B=32
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Magnavaa

—~—— —— -

e o O T AR ot st
TEL:281-909-1700- NR: 710-900- 4472 .
Sheet 1 of 2
Contract No. DAAK20-84-C-0440 PERFORMANCE TEST
& Project No. 24407 DATA SHEET
COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. %
DRAWING NO. SM-D-5005842
TEST . LIMITS
PLAN PARA PARAMETER MEASURED| UNITS MIN MAX
3.1 Calibration Check LOoMAY = Comply
4.1.1 Inspection to SM-D-5005842 COMPLY - Comply
4.1.2 Weight 2.35 |Lbs - 2.5
4.1,3.1 Pressurization 30 |PSIG Info Only
4.1.3.2 Leakage Rate fﬁ STP_CC/SEC - 2.7x1077
- 4,2.2 Test at 23°C Horiz; Turn-on Current Amps Info
| 4.2.2 Cooldown Time to 100°K |Minutes - 1.5
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 | &9. § |°K 80
4.2.2.2 Temp. after 1/2 Hour Operation 6l.0 |°K - 80
4.,2.2.3 Cold Finger warm end temp 31 °C Info Only
4 4,2.2.4 Input Volt 17 VDC Current_/, 42 ADC
Power 21-[f Watts - 30
4.2.2.5 Stabl, Temp with 0.35 Watt Heat Load 3. ( |°K 80
4.2.2.5 Cold Finger Warm End Tem 39 |°c Info Only
4.2.2.5 Input Volts 32 VDC Current .E ADC .
Power ——— 28. /6 |Watts - 30
4,2,3 Test at =40°C Horiz; Turn-on Current Amps Info
4.2.3.1 Cooldown Time to 100°K 3 {Minutes - 7.5
4.2.3.1 Cooldown Time to 80°K 4.4 |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 2 |°K : - 80
4.2.3.3 Cold Finger Warm End Temp “30 |°C Info Only
4.2.3.4 Input Volts 17 VDC Current 446 ADC .
Stablized Power 24, 82 |Watts - 30
4,2.3.5. Temp with 0.2 Watt Head Load So.7 °K - 80
4.2.3.5 Cold Finger Warm End Temp =30 °C Info Only
4.2.3.5 Input Volts 32 VDC Current .8 ADC
! Power 21.52 |Wates - 30
4.2.4 Test at /1°C Horiz; Turn-on Current | _~N/a Amps Info
4,2.4.1 Cooldown Time to 100°K 4 7 |Minutes - 7.5
4.2.4.1 _ |Cooldown Time to 80°K S & |Minutes - |10
™ 4.2.4.1 Stabl. Temp. with O 2 Watt Heat Load 60,0 |I°K - 80
i 4,2,4.1 Temp after 1/2 hour o |°K - |80
4.2,4.2 Cold Finger Warm End Temp _8 °c Info |Only
4.2,4.3 Input Volts L7 VDC Current /,73 ADC
Power 27. 49| |watts - 35
.* 4.2.4.4 Stabl. Temp with 0.2 Watt Head Load ._G.%_L °K - 80
4,2.4.4 Cold Finger Warm End Temp _8 °c Info |Only
4.2.4,4 Input Volts 32 VDC Current ADC /.02
Power 32 04 Watts - 35
;/ B-36
: Performed By: 7 lﬂrﬂﬁﬂ/\/ Date: O-23-
i Q. A. Magnavox

Q. A. Customer
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Magnavo..

SLECTRO-OPTICAL SYSTEMS
£.0. MR 415, 6 MBUITRIAL AVORE.JNGNNE.J. OME-B1S
TEL:281-809-1700- : T10-900- 0472

Page 2 of 2
Contract: DAAK20-84~-C-0440 PERFORMANCE TEST
Project: 24407 DATA SHEET
COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. QIG
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| Amps Info
4,2.5.1 Cooldown Time to 100°K 4./ Minutes - 7.5
4.,2.5.1 Cooldown Time to 80°K 4.7 Minutes - 10
4,2,5.1 Minimum Temp 2S..5” 3 80
4.2.5.2 Stabl. Temp with 0.35 Watt Heat Load S22 K - 80
%.2.5.3  |Temp After 1/2 Hour With Heat Load GO/ °K Info 80
4.2.5.4 Cold Finger Warm End Tem _S32 |°C Info only
4.,2.5.5 Input Volts 17 VDC Current _{. ADC
, POWETr e 25,33 (Watts - 30
4.2,5.6  |Stabl. Temp. with 0.35 Watt Heat Load | 2.5 |°K 80
4,.2,5.6 Cold Finger Warm End Tem 33 >c Info Only
4.2.5.6 Input Volt 32 VDC Current_.8¢ ADC
. Power 28.42 Watts - 30
4,2.6 Leakage Rate ¢O% (oV|STP CC/SEC| - 2.7X10~7

AN AT ¢ Ly
i

PERFORMED BY ?IL/ff&T'M'fI‘/A/

WITNESSED B

WLTNESSED BY

Q.A. MAGNAVOX

+A. CUSTOMER

ajlachs

B-37

DATE £O - 2Y-8¢C
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Magnavoox
2.0. IR Cﬂ: [ ] l-;llt mm.-.?mu
701 : 200 - 009=1 100 B2 J10- 900~ %072

PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA

1/4 WATT LINEAR RESONANT CRYOGENIC.COOLER

MM & T PROGRAM

DRAWING NO.: S#H-Q-STIFF2 - - SERIAL NO.:_ O/&
|
Test Maximum Measure Maximum Force | Measured Force
Plan Force Along | Force Along In Any Com— In Any com-
Para Frequency Compressor Compressor | pressor Radial pyessor Radial °
Axis, + lbs Axis, lbs. Axis, + lbs 0 Axis, lbs. 90
4.3.9 Fundamental (54 Hz) 1.0 R'E 4 1.5 1.3 /.0
lst Harmonic (108 Hz) 2.5 7.5 0.22 A3 .70
2nd Harmonic (162 Hz) 1.4 LS 0.13 .07 , 05
3rd Harmonic (216 Hz) 0.30 -y 0.13. ] Lew . o®
Next 37 Harmonics 0.10 Z. /0 0.10 c.r° £.)o

PERFORMED BY: _/J M % DATE: /,2(’3, {4

1986 cysToMER Q.A.
S3/07 A

VITNESSED BY:
cnd -
=

" MAGNAVOX Q.A.

B-38
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PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA
)% WATT LINEAR RESONANT CRYOGENIC COOLER
MM&T PROGRAM

Test Plan Paragraph: 4.3.9

Cooler S/N: oré Total Suspended Weight &, © /“"- - Date: //i?/ﬂ
S/N Freq. Force Along Force Along
Compressor Axis - Radial Axis ‘ |
g's 1bs %?37 A'xlib.s g'sAxulbs
1 54 E/ ,498Y 333 | ).3 |.%° | )o
2 108 . CY¥ 7.5 O33R | L 13 |.eas | W00
3 162 . 190 .56 ,o0§ .03 |.,0r3 |,
216 .0G/ . qY oo | .02 | oog| .92
5 270 .oXs - JA . 0o¥
6 324 . 000 .ox0 .007
7 378 . ©°9 . 6o .00f
8 432 | ,eel ,ocY .00/
9 486 L00 2 N PYY , 006
10 540 , 002 .oz | _._ |.02¥
11 594 .009 \
12 648 T ,0/2
13 702 Lor¥
14 756 L e/
15 810 . 02

* Axis 1 = along transfer tube
Axis 2 = perpendicular to axis 1
¢/

LY

Performed by:

Con't Page 2

Dates_//27 7

J, ~
2\
m% Customer QA

Witnessed By

B-39
Magnavox QA

\ e e
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Magnavoa

SLECTRO-0PTICAL SYSTEMS
0.0 SR GlS, 46 INBUSTRIAL AVORE.JWNIIN.B.J. CHI-001%
TEL:201 -S00- 1 700- TUR: T10-900- 472

Sheet 1 of 2

Contract No. DAAK20-84-C-0440 PERFORMANCE TEST
Project No. 24407 DATA SHEET
COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL No. _ O17
DRAWING NO. SM-D-5005842
TEST : LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX
3.1 Calibration Check co - Comply _
4.1.1 Inspection to EM-D-5005842 - Comply
4.1.2 Weight 2.2 Lbs - 2.5
4.1.3.1 Pressurization 330 |PSIG Info Only
4.1.3.2 Leakage Rate . ~7 |STP CC/SEC - 2.7x10°7
|~ 4.,2.2 Test at 23°C Horiz; Turn—-on Current % | Amps Info 3
| 4.2.2 Cooldown Time to 100°K 419 Minutes - 7.5
4,2.2 Cooldown Time to 80°K Minutes - 10
4.2.2 Minimum Temp ?.0 °K Info 80
4.2.2.1 Stabl. Temp., with 0.35 Watt Heat Load . °K 80
V 4.2,2.2 Temp. after 1/2 Hour Operation °K - 80
4.2.2.3 Cold Finger warm end temp 3 °C Info Only
B 4,2.2.4 Input Volt 17 VDC Current 37 ADC
Power 23.29 {watts - 30
4,2.,2.5 Stabl. Temp with 0.35 Watt Heat Load 67.2 °K 80
4.,2.2.5 Cold Finger Warm End Temp 3« °C Info Only
' 4,2.2.5 Input Volts 32 VDC Current .2/ ADC
Power ————— 25,92 |vatts - 30
4,2.3 Test at -40°C Horiz; Turn-on Current le Amps Info
b.2.3.1 Cooldown Time to 100°K 4.5 Minutes - 7.5
4.2.3.1 Cooldown Time to 80°K S.3 Minutes - 10
4,2,3.2 Stabl. Temp with 0.2 Watt Heat Load - | 3,7 |°K - 80
4,2.3.2 Temp after 1/2 Hour S7. 3 °K - 80
4.2.3.3 Cold Finger Warm End Temp -33 °C Info Only
4.2.3.4 Input Volts 17 VDC Current/.49pH ADC
Stablized Power 23.80 |watts - 30
4,2.3.5 Temp with 0.2 Watt Head Load $6. 0 |°K - 80
4.2.3.5 Cold Finger Warm End Temp -32 °C Info Only
{ 4,2.3.5 Input Volts 32 VDC Current _. g/ ADC
Pover 25.92 lVatts - 30
4.2.4 Test _at /1°C Horiz; Turn~-on Current N Amps Info
4.2.441 Cooldown Time to 100°K T2 Minutes | - 7.5
bo.2.4.1 Cooldown Time to 80°K 6 |Minutes - 10
] 4.2.4.1 _ |Stabl. Temp. with 0.2 Watt Heat Load _’_@: K - {80
f 4.2.4.1 Temp after 1/2 hour 2.1 I’k = 80
6.2.,4.2 Cold Finger Warm End Temp . £2 °C Info |Only
4.2.4.3 Input Volts 17 VDC Current (.£C ADC
‘1| Power _:c_:-’gg_ Watts - 35
4.2.4.4 Stabl. Temp with 0.2 Watt Head Load | ¢%0 |°K = 80
4.2.,4,.4 Cold Finger Warm End Temp 22 vC Info |Only
4.2,4.4 Input Volts 32 VDC Current ADC .
l Power 29. 12 Watts - 35
B-43
A Performed By: _f._&m,q{ﬂ Date: 10- 29 - &6
1
: . A. avox s
; Witnessed By: 988 A. Magn N
: ~ Witnessed Byy < Dot - 604 Q. A. Customer ‘¢ 7.
d




Magnawveoo.

BLECTRO-OPTICAL SYSTEMS
P.0. 0I5 615, 06 INSTRLAL MVDI.RBAEN.1N.J. 0743-0018
TUL:201-009- 1700 TVR: 700-000-0072

Page 2 of 2
Contract: DAAK20-84-C-0440 PERFORMANCE TEST
Project: 24407 DATA SHEET
COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. Ol
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| w~/A | Amps Info
4.2.5.1 Cooldown Time to 100°K ] iMinutes - 7.5
4,2.5.1 Cooldown Time to 80°K 6.2  |Minutes | - 10
4.2.5.1 Minimum Temp ;‘l.% °K 80
4,2.5.2 Stabl. Temp with 0.35 Watt Heat Load [A 2, | °K = 80
4,2.5.3 Temp After 1/2 Hour With Heat Load | % 9 I°K Info 80
4.2.5.4 Cold Finger Warm End Temp 3 °c Info  |Only
4.2.5.5 Input Volts 17 VDC Current (.30  ADC
: POWEr o 22.]10 |Watts - 30
4.2.5.6 Stabl, Temp. with 0.35 Watt Heat Load 1.9 |°K 80
4.2.5.6 Cold Finger Warm End Temp 35~ |°c Info Only
4.2.5.6 Inpuc Volt 32 VDC Current , 18 ADC
Power 24.96 |Watts - 30
4.2.6 Leakage Rate ' 3.4X0°1 |STP CC/SEC|__ - 2.7X10°7
4 ") H ) 6
PERFORMED BY I TlAeTrManAN DATE __/0-31- 8
WITNESSED B Q.A. MAGNAVOX -
*
WITNESSED BY D-30¢ Q.A. cusrouan@
31oct 1986 i
' B-44




ELECTAG-0PTICAL SYST!

(1]
9.0. 098 619, 6 INGUSTEIAL AVEINE JWANNN.J. 07438-8508

TEL: 290 - $29- L N0- TR1 700- 900- 0472

Magnawvooc

PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA

1/4 WATT LINEAR RESONANT CRYOGENIC COOLER

MM & T PROGRAM

WITNESSED BY;

2% 0CT

1986
33/¢

CUSTOMER Q.A. )

M&_ HAGHAYOX Q.A.

B-45

. DRAWING NO.: SM-D-5005842 SERIAL NO.: O!)
CONTRACT : DAAK20-84-C-0440 PROJECT s 24407
Test Maximum Measure Maximum Force | Measured Force
Plan Force Along Force Along In Any Com~ in Any com-~
Para Frequency Compressor Compressor | pressor Radisl pgeuor Radisl o
Axis, + lbs Axis, 1lbs. Axis, + lbs 0 Axis, lbs. 90
4.3.9 Fundamental (54 Hz) 1.0 q7/15 1.5 365 Vs~
1st Harmonic (108 Hz) 2.5 2345 0.22 0276 | . 022
2nd Harmonic (162 Hz) 1.4 217 0.13 L 02l0 ’x74
3rd Harmonic (216 HZ) 0.30 . 2 4// 0.13 L0020 | .00v?
Next 37 Harmonics(27o.) 0.10 ‘ 0.10. 0 -
A——] 0939 04326 | .0512
_
\></
PERFORMED BY: &.ﬂ 1.5 = DATE:__JjO 29- Y6

M




PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA
% WATT LINEAR RESONANT CRYOGENIC COOLER
MM&T PROGRAM

Test Plan Paragraph: 4.3.9

Total Suspended Weight & [ l4s Date: /O 29 ¥4

Cooler S/N:_(O/ 7

——

S/N Freq. Force Along Force Along
Compressor Axis Radial Axis
Axis™1 Axis*2 :
g's 1bs g's 1bs g's | lbs ;
1 54 A5 H215” 0% |.3¢5 }.3%4 |l.5
2 108 573 4.344 00674 _1.027¢ ooy |.022
3 162 425~ «7(7 oas/{ |.02)0 (9/o] |.0%/
4 216 O5°¢8 24/ 00172, | .0070 |9023% {60497
5 270 0322 ¢ 0929 002¢1 1 0118 loo/?3 l.0070
6 324 007 ¢ (d272 0lof  1.0926 |.0/25” losi2
7 378 .00 33¢ 6137 00803 | 0329 l|.oov42 |.03¢5]|
8 432 ,00317 0129 00143 | po7sps 1060224 1,609y
9 486 00125 .604/ 0077 0039 (99379 L0155
10 540 00344 .014) 00169, 9 looyrs | os
11 594 00197 . 007!/ 00212 | gof¢ 99124 | 0650 X
12 648 00095°Y . 00349 .00204 ong votry |, 0074
13 702 00392 0160 00569 |,0233 [oR | o040z
14 756 .00/47 .00¢¢ 037 j,0261 [T |02
15 810 . 00 204 .60¢3 o) 1. oous 19°77] |.0307

* Axig 1 = along transfer tube

Axis 2 = perpendicular to axis 1

Performed by: szﬁmz
Witnessed BY:M B-46

Date: o 2Y- €&

Customer QA

Magnavox QA

Con't Page 2
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PERFORMANCE TEST

VIBRATION OUTPUT TEST DATA

}% WATT LINEAR RESONANT CRYOGENIC COOLER

Cooler S/N: Q17

MM&T PROGRAM

Test Plan Paragraph: 4.3.9

Total Suspended Weight__ 4,/ ls6s "~ -

Date: /O-2y¢-5%

k/n Freq. Force Along Force Along
Compressor Axis Radial Axis’
Axis Axis
g's 1bs g's 1bs g8's 1bs
16 864 OR7 .095307 00373 1,0/5) |.0006%.00)5
17 918 (002g ) 0074 00206 |.00%q |0o1?? |, 005/
18 972 ool 4| L0057 ° 000432 |, 0034 |0e22t |, 009
19 1026 .02 yO 0098 00230 |, p04ys |02820 |, 0213
20 1080 00/ L0066 00363 |, 0lyy kol/s |,0921
21 1134 .001]] L00Y5” 00295 | 0120 oo
22 1188 |- 00/47 0060 00153 | 0og) t®iic | ooy
23 1242 . JoogI3 .0033 00493 - | Otgl 1°97e7 |.0/g6
24 1296 | 60208 . 0085 0o/g/ |.007y |09#1T |. 020y
25 1350  [«002/2 . 008 2. 00175 |, 009 }0937¢ | 0153
26 1406 | 00073 ¢ <6030 loooy2y |, 0033 [RsY | poas
27 1458 | 990157 0034 100002 |,00yp l0ei3s [:005%] o 1, apees |
*Axis 1 = along transfer tube
Axis 2 = perpendicular to axis 1
Performed Bys_MMw _ Data: 10-29-56
Witnessed By: _ Customer QA
ML_ | Magnavox QA
B-47
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OCTAVE BAND CENTER FREQUENCY (H2)

174 WATT LINEAR 125 250 S50a 1806 200a 4000 8009
COOLER: SN
i1 1é & = 7 7 13 22
3813 16 & 8 13 11 13 16
215 16 o <0 21 17 18 27
Q1s 2< 9 9 &6 4 ) 13
SPEC MAXIMUM: 37 Ry, a0 25 20 20 20

Maximum side. Octave Band Sound Pressure Levels

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

Table i

NOISE UNLINITED. INC. Report No. 403A.81/92
SOMERVILLE, NEW JERSEY Page § ‘
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NVECL CRYGGENIC COOLER LAD

RYQGENIC COOLER DATA

COOLER: MAGNAVOX 10 DATE: 24 NOV 86 1S:43
VOLTAGE: 17.9 ENGR: WD
ANBIENT: 23°C PROG: CATPe 1.0

TEST: BASELINE AS RECD FROM MAGIEC

.-----------.-----------oocnoc--qccoooccc-------.---.----.------‘-----.--c0----*

TIing PONER CURRENT KELYIN LOAD
1.00 19,568 1.091 244,930 9.000
2.00 19.10 1.101 196. 38 0.000
3.00 20,24 1.17? 182.81 0.000
.. 00 21.93 1.271 113.93 9.000
.. 49 22.11 1.263 9.42 3.008
s.00 22.76 1,308 79.86 9.000
s.12 24.39 1.39% 76.76 3.980
.00 2¢.92 1,461 $S,17 0.900
7.00 28.31 1,602 43,48 9.9900
0.00 26.1¢ 1.932 39,96 9.000
N ’.00 26.23 1.928 37.38 0.008
10.00 26.93 1,466 36.73 0.008
11.00 26.9¢ 1,409 26.39 ¢.000
12.00 27,10 1.87? 36.19 8.908
13.900 27.92 1.912 36.23 2.308
14.00 26.79% 1,933 36.27 ?.908
15,00 27.12 1.583 36.238 3.909
16.90 27.29 1.963 36. 46 2.999
17.00 27.20 1,871 36. 98 3.9000
18.00 26.77 1.531 36. 63 9.900
19.90 27.31 1.Se6 36.73 9.900
20.00 27.29 1.560 36. 91 3.900
' 30.00 24.92 1.40?7 64.21 .3e3
«0.00 28.11 1,477 §4.93 . . 343

302
209
asee
240
230
20R
100
160
149
120
Y-

e

u COOLOOWN & POWER

S

33

watince

VU U W W S U S S S S

(S3¥eEM) 23IM0d

TEMPERATURE (Kelvin)

s~ :

P PO S S S - PO W SR VI U U HD0 VA G wn v y ls
PP "

e 1S 20 23 3@ 33 e
TIME (Min) Takla ' N1

.

-

PRSI
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NVEOL CRYQGENIC COOLER LA3B
RYOGENIC COOLER DATA

COQLER: MAGNAVOX (@ DATE: 24 NOV 8¢ 19:34
VOLTAGR: 17.9 ' ENGR: wWLD
ARBIENT: PROG: CATPe 1.9

TEST: BASELINE AS RECD FROM MAGIEC

.--------Q----‘.---O---..-----.---------C-------------OQQ----‘.-.‘.-Q-..--Q -----

Ting POUER CURRENT KELVIN LOAD
8.00 16.30 . 93¢ 298.6¢? 2.000
1.00 10.90 1.091 244,938 - 9.000
2.00 19.10 1.101 196.99 ?.900
.00 21.93 1.27t 113.93 é.9e8
4,49 2.1 1.263 99.462 e.900
s.e0 22.7¢ 1.308 79.06¢ e.900
s.12 24.39 1.39¢ 76.7¢ e.000
6.00 26,92 1,401 $S.17 9.000
7.00 29.31 1.482 43.48 9. 000
s.00 26.1¢ 1.932 30.9%¢ 9.000
’.00 2¢6.21 1.%20 37.39 9.900
10.00 26.83 1.464 .73 9.300
11.00 26.9%¢ 1,499 36.3% 0.900
t2.00 27.10 1.87? 36.19 9.008
14.600 26.73 1.933 36.27 2.900
15.00 27.12 1.993 36.3¢ 9.990
16.00 27.28 1.%963 36. 46 9.000
17.90 27.28 1.871 36.58 9.9290
10.00 26.7? 1.%31 36.63 CITT
19.00 27.3t 1.%46 36.73 2.999
20.00 27.29 1.569 36.81 2.9200
21.00 27.16 1.%22 36.88 . 9.949
22.00 27.03 1.%22 46,986 .198
23.00 26.16 1.911 %$2.29 .273
24,00 26. 06 1,496 $7.99 L343
26.68 2%.3¢ 1.466 62.9%¢ . 343
27.00 2s.4¢¢ 1.427 €3.33 . 343
28.00 29.39 1.498 €3.°9% .363
29.00 29.26 1.493 64.36 L343
36.00 24.92 1.40? 64.21 L343
31.600 26.9? : 1.433 64.29 L343
32.00 2%.13 1.62¢ 64.33 <343
33.00 264.03 1.400 §4.46 <343
34,00 2%.2) 1.618 64.9%4 343
338.6¢0 29.3¢ 1.42? 64.63 <343
3¢.00 29.10 1.309 64.63 - 343
37.00 2s.00 1.406 64.79 <363
28.00 2%.09 1,632 64.73 343
39.8%0 2¢.97 1,662 64.79 <343
40.0¢ as.1t 1,477 64.03 343
41,00 2¢.93 1,479 64.83 343

B-57

- Tahle 1 02




NVEOL CRYOGENIC COOLER LAB

RYOGENIC COOLER DATA

COOLER: MAGNAVOX 017 DATE: 24 NOV 86 17:4¢
VOLTAGE: 17.3 ENGR: MAL
ARDIENT: 23°C PROG: CATPe 1.0

TEST: BASELINE AS RECVD FROM MAGNAVOX

L P TR LR LRI P AL LY P LD Ll Lol bl Ll Ll ottt et DL L L L L 2 L Lo L R R iy

Ting POUER CURRENT KELVIN LOAD
e.00 18. 41 1.038 293.71 0.000
1.00 16.68 .979 245.63 0.008
2.00 17.39 1.032 197,78 ..000
3.00 10.21 1.077 193.72 e. 008
‘.00 19,32 1.198 116.29 0.000
.99 20.9¢ 1.199 99.2¢ 0.000
s.00 20.959 1.200 03.71 8. 000
s,29 21.7¢ 1.262 ?7.09 0.000
6. 00 21.69 1.269 61.13 0.0800
7.00 22.93 1.296 50. 46 0.000
8.00 23.29 1.212 8. 959 0.000
’.00 23.56 1.381 ¢3.08 s.008
10.00 23. 4} $.330 1.73 0.000
. 11,00 23.91 1.366 41.68 0.000
12.00 23.93 1.360 ¢1.66 0.9000
13.00 23.93 1.329 ¢1.66 9.000
14.00 23.80 1.392 1.73 e.000
19.00 23. 48 1.320 .1.90 9.000
16.00 23.5$ 1.320 42.00 9.9000
17.00 23.99 1.37¢ 42.30 2.900
10.08 23.49 1.33t 62.92 9.908
19.00 23.39 1.321 .2.70 9.900
20.00 23.37 1.361 .2.00 9.000
30.00 22.19 1.269 ?1.26 . 344
4. 00 22.1¢ 1.2%3 73.3? .36¢6
........-.......-...-..-.--...--'-..-.....-.--Il...II.'....I.I..III.I...".--...
' 100 COOLDOKWN & POWER
. ~ 280 1
; € 20} | as
’ 2 240 b ] <
0 220 ) ] Q
| X oo0 b ] §
. 180 b 133
L § 168 } ] =
- 140 } d o
g 120} 1.« 2
(W1 3 1
& l: . '/p.l“\-‘—-—d'\' . . ~
b t’ B-58
aa PP R T U VUl G U D U W S a. W W e s S S e =

e - | 19 19 20 29 k-] as
TIME (Mtn)

T AN




COOLER:
VOLTAGE!:
AMPIENT:

TEST:

NVEOL CRYOGENIC COOLER LAD
CooLgR

RY

MAGNAVOX 817
1?7.9

Nl

BASELINE AS RECVD FROM MAGNAVOX

ATA

DATE:
ENGR?
PROG:

26 NOV 86 17366
HAL
CATPe 1.9

.---------‘-------‘----------Q----a-----------------.--0-------.-.

CURRENT

TInG

Q------------‘---Q----.-Q---------‘----.-.------‘------.---------..---.---.

.00

1.00

.00

3.00

4.90

4.38

3.00

s.23

6.0¢

?.00

9.00

.00
10.00
11.00
12.00
13.00
14.00
13.60
16.08
17.00
16.00
19.00
20.08
21.00
22.90
23.00
2¢.00
29.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
39.00
3¢.00
37.00
38. 00
39.00
40.00
41.00

18.11
16.68
17,33
18. 21
19.32
20.9¢
0.9
21.7¢
21.69
22.93
23.29
23.3¢
23.41
23.914
23.93
23.93
23.80
23.40
23.99
23.99
23.4¢9
23.39
23.3?
23.41
23.66
22.7?
22.79
22.42
22.19
22.3?
21.67
21.99
22.19
a1.81
a1.68
a.7e
21.64
21.68
31.70
1.7
21.04
21.90
22.14
21.43

1.033
+ 979
1.032
1.07?
1.19%
1.190
1.200
1.243
1.269
1.29¢
1.2123
1.301
1.330
1.34¢
1.368
1.339
1.392
1.320
1.328
1.37¢
1.33¢
1.32¢
1.36}
1.327
1.329
1,333
1.37?
1.279
1.229
1.292
1.21?
1.273
1.263
1.242
1.24?
1.273
1.216
1.279
1.202
1.333
1.23?7
1.36¢4
1.293
1.240

KELVIN

293.71
249.83
197,79
133.72
116.29
99. 24
83.74
77.99
61.13
90.46
43.9350
43.03
41.73
41.60
41.64
41.64
41.73
41.90
42.00
42.30
42,92
42.70
42.00
43,01
52.00
57.44
€3.13
67.01
68.6¢
69.69
?79.3?
79.83
71.26¢
71.9¢
?1.73
?2.00
?72.264
72.47
72.71
72.9¢
73.10
73.29
73.3?
73.93

LOAD

9.008
8,000
9.000
8.000
0.000
0. 000
8.000
9.000
0. 000
0.000
0.000
9. 008
0.000
0.000
0.000
9.000
9.000
9.000
?.000
e.000
9.000
9.000
9.000
.. 000
. 198
.273
. 344
. 344
. 3“
. 344
=L 1)
« 344
L] 3“
« 344
. 3“
1 1)
. 3468
. 344
+ 340
,» 344
. 344
. 344
T
11 )

B-59
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NVEOL CRYQGENIC COOLER LAB

CRYOGENIC COO DATA

COOLER: MAGNAVYOX 010

YOLTAGCE: 17.9
AMBIENT:

DATE: 26 NOV 86 12:40
ENGR: WAL
PROG: CATPe 1.0

TEST: Post temperature SHOCK Baseline

...... cCosceecocnescacetceecnersesdeeseaTedateeateTeTYeRTeTeaas e

TIing

cosscesecaccea cooocves cTeocecscccacccssnnnAcsceneceeoaseese Seseeceeccccoccscceccsnecesaa

e.00
1.08
2.00
3.00
4.00
4,93
S.90
S.12
.00
7.0
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.90
17.00
18.00

340

POUER

20.26
18.47
19.28
20.23
21.3¢
23.02
22.80
23.47
24,31
26.16¢
26.92
26.8?
27.21
2?.‘2
27'7‘
2?2.31
27.309
27.74
27.3?
27.37
27.74
27.398
27.9?

CURRENT

1.150
1.1082
1.129
1.173
1.242
1.316
1.339
1.348
l.‘s.
1.3‘2
1.563
1.30¢
1.992
1.3547
1.629
1.392
1.543
1.639%
1.3589
1.3508
1.569
1.563
1.610

KELVIN “ORD
301.29 e.000
249.0¢ 0.000
201.193 0.000
156.9%¢ 0.000
116.96 9.900

97.60 9.000
02.9? 9.000

79.793 0.000
33,74 9.000
42.61 8.200
37.08 g.200
36. 80 2.000
33.12 0.e00
34.73 9.000
34.62 9.960
34,950 9.%d0
34. 93¢ 9.000
34.3¢ e.000
3¢4.3¢ 9.000
34.3¢ . 000
34,38 9.000
34,62 e.090
34.350 Q.000
68.46 <363
60.67 »363

COOLDOWN & POWER

320
3%
200
260Q
249
220
200
10Q@
169
140
120
109

09

6@

4Q

TEMPERATURE (Kelvin)

5

s
o

W
o
($3¥eM) 23MOd

AR U U S VY W G VN VIS Y VY Ul W W W W e

a ala o A b
n
o

29

PO VY VI W U W Gy Y P

3

10 13 20 as 30 3s

TIME (Min)
B-60

Tahle (.7,

3



iy

de.

NVEQL CRYQGENIC COCLER (A3

CRYOGENIC COOLER DATA

COOLER: MAGNAVOX 018 DATE: 26 NOV 86 12:40
VOLTAGE: 17.9 ENGR: NAL
AMBIENT: . PROG: CATPe 1.9

TEST: Post temperature SHOCK Daseline

etk bbb A bl bt il D L L L L DT T LT T L T 2 T2 2 R e s S maceew

Ting POWER CURRENT KELVIN LOAD
9.00 20.2¢ 1.198 381.29 9.000
1.00 10.47 1.102 249. 8¢ 9.200
2.90 19.20 1.128 201.19 0.200
3.00 20.23 1.173 196.94¢ 9.000
4,00 21.3¢ 1.242 116.96 e.008
4,39 23.02 1.316 97.60 8.000
S. 98 22.00 1.339 82.@7 . 900
$.13 23.47 1.341 78,79 9.908
6.00 24.31 1.490 98.7¢ 9.000
7.00 26.16 1.542 42.61 9.000
.08 26.92 1.963 37.80 9.099
9.00 26.87 1.3586 36.90 ' 0.900
10.00 27.2% " 1.992 3%.12 8.009
11.00 27,42 1.847 34.73 8.000
12.00 e?.71 1.6293 364,62 9.200
13.00 27.3% 1.8%2 34,358 e.080
14.00 27.30 1.343 34,34 9.000
15.00 27.74 1.639 34,54 9.099
16.99 27.9? 1.588 34,34 9.098
17.39 27.37 1.3500 34.35¢ 0.009
18.90 27.74 1.9569 3¢4.30 0.228
19,00 27.350 1.363 3¢.62 9.989
20.00 27.97 1.6189 34,358 0.000
21.99 27.96 1.38? 34,62 9.000
zz... z’o‘z 1'5‘3 ‘3.1' -193
23.00 26.00 1.913 46.23 . 256
2¢4.00 26.39 1.693 33.21 « 328
23.00 26.10 1.492 $7.19 . 363
26.00 23.01 1.49? 8. 84 .363
27.00 23.9¢ 1.462 $9.67 . 363
28.00 23.9¢ 1.408 60.04 .363
29.600 26.10 1.33? 69.29 . 363
30.00 26.237 1.499 60.46 + 363
31.00 23.61 1,699 68.38 . 363
32.600 23.92 : 1.533 60.63 -363
33.00 23.99 1.508 §9.63 . 363
395.00 26.02 1.321 69.63 363
36. 00 23.7¢ 1.499 69.58 363
37.00 26.29 1.30¢ 69.3¢ - 363
3s.00 26.04 1.443 60.67 +363
3%. 00 23.99 1.44) 60.67 . 363
49,00 29.8¢ 1.439 69.67 . 363
41.00 as.n 1,492 60.63 - 363

B-~61




NVEQL CRYQGENIC COOLER LA)

"

CRYQGENIC COOLER DATA

COOLER: MAGNAVOX 017 DATE: 26 NOV 96 11:3¢
VOLTAGE: 17.3 ENGR: WAL
AMDIENT: PROG: CATPe 1.9
TEST: Post temperature SHOCK Baseline

# TIng POMER CURRENT KELVIN LOAD
e.00 16.68 .9%3 300. 40 ?.090
1.00 16.39 .983 2%3.31 0.900
2.90 17.08 1.981 206.20 9.200
3.00 17.96¢ 1.083 159.67 0.990
.00 19.30 1.130 119,98 e.900
.. 63 20.61 1.166 97.43 e.000
& s.90 20. 63 1.220 06. 48 e.900
s.33 21.93 1.230 7?.27 9.000
] .00 21.98 1.308 61.38 a.006
?.90 22.01 1.321 49,54 9.000
s.80 23.37 t.320 43,48 e.060
‘ 19.00 23.62 1.348 49.09 e.000
11.00 24.00 1.3%56¢ 39.69 9.000
: 12.08 23.04 1.329 39,56 9.900
13.90 24,16 1.39? 39.60 e.000
14,90 23.97 1.408 39.79 9.9090
15.90 24,10 1.408 39.9¢ 9.008
16.900 23.91 1.32? 09.19 0.900
17.900 23.93 1.333 49,38 9.000
19,900 23.9% 1.36¢ 49. 44 9.000
| 19.99 23.79 1.389 49.62 8.900
20.90 23.96 1.330 49.71 9.000
38.00 22.27 1.286 66.86 3ee
40.90 22.9¢ 1.201 67.9¢ . 346

F NS S S S S S S S SN NS S S S ST NS S S NSNS S S S U ESSS NSNS I ESSUCSSSSSEESEEEPEAENUESES

POWER
140 COOLDOWN & POWE 5o

»
(L]

w
)
(sS¥¥eM) 23MOd

e ¢ I * S , . .

n
o

P B U T Ul Ul W Ul W S W G WY S A

TEMPERATURE (Kelvin)
o
]

44"”'~

Y — P S U U S S VI VY VY S VI VIS VS T Gy Gy W Wy Iy VO Vi G Wy W W S e~ IB
22 19 20 as 3e as 49

TIME (Min)
B-62
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NVEQL CRYQGENIC COOLER LAD
CRYOGENIC COCLER DATA

COOLER: MAGNAVOX 017 DATE: 26 NOV 86 11:38
VOLTAGE: 172.5% ENGR: HAL
AMBIENT: PROG: CATPe 1.0

TEST: Post temperature SHOCK Base!ine

cToaceccaccemccecveeaeeneheaaaanw prpspnpapeaeese L T LT LT T YRR R Y X R Y R Sensvecccocverneccceccene -

TINE POWER CURRENT KELVIN LOAD
e.600 16.68 . 993 300.48 9.00¢
1.00 16.39 . 983 293.31 9.000
2.90 17,909 1.001 206.20 e.900
3.00 17.96 1.903 199.67 9.9000
6. 00 19.30 1.130 119,99 e.000
4.68 20.41 1.166 97,43 9.000
s.00 20,48 1.229 86.40 0.000
s.33 21.93 1.230 ?7.27 0.000
6.00 21.98 1.308 61.38 9.000
?.00 22.81 1.321 40,56 0.000
s.00 23.3? t.320 43.43 e.000
9.00 23.9¢ 1.376 41.114 9.9000
19.00 23.62 1.368 40.09 0.000
11.00 2¢.00 1.3%¢ 39.69 9.080
12.90 23.8¢ 1.329 39,56 e.000
13.00 24.16 1.39? 39.660 e.000
14.00 23.9? 1.409 39.78 0.000
15.00 2¢.18 1.408 39.9¢ e.000
16.00 23.81 1.327 €9.19 9.000
17.90 23.93 1.333 49.38% 9.000
10.08 23.9% 1.364 49,46 9.90¢
19,00 23.7@ 1.309 49.62 0.009
20.00 23.06 1.338 49.71 9.000
21.00 23.91 1.361 49.00 e.000
22.00 23.62 1.326 9,47 .196
23.00 23.2¢ 1.360 %4.29 . 297
24,00 22.9? 1.316 s9.58 .363
2%.900 22.6% 1.260 €3.29% .363
26.00 22.9%2 1.293 65.46 . 346
27.90 22.08 1.279 €S.81 . 346
28.00 22.29 1.307 66.23 . 348
29.00 22.30 1.27% 66.66 . 3¢6
30.00 22.27 1.204 66.96 . 346
31.00 22,49 1.200 66.93 . 344
32.90 22.11 . 1.2%e 67.29 ETY?
33.00 22.2¢ 1.309 67.3¢ . 344
34.00 21.06 1.2648 67.48 ETY
33.00 21.89 1.22¢ - 67,92 . 344
36.00 22,07 t.298 67.71 . 346
37.00 21.93 1.202 6€7.79 < 3e4
38.00 21.90 1.209 €7.90 <340
39.00 21.79 1,234 €7.98 <344
40.00 22.06 1,201 67.9¢ <344
1,00 22.03 1.266 67.9¢ 344
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NVEOL CRYOGENIC COOLER LAD
CRYOGENIC COGLER DATA

COOLER: MAGNAVOX 910 DATE: 9 DEC 36 19:91
VOLTAGE: (7.3 ENGR: WLD
ANBIENT: PROG: CATPs 1,9

TEST: LOW TEMPERATURE PERFORMANCE TEST

TIME POUER CURRENT KELVIN LORD
9.90 19.54¢ 1.116 233.00 9.200
1.00 16.09 972 196.490 9.000
2.00 12.29 950 162.%9 9.909
.00 16.36 1.092 131.20 0.0209
4.900 19.09 1.119 103. 1@ 9.200
4.23 19.38 1.109 97.48 9.008
S.90 19.9¢ 1.1350 79.23 Q0.000
.13 20.43 1.168 ?7.90 9.000
¢.00 29.82 1.199 63.19 0.000
?.00 21.33 1.26¢ 33.60 0.008
9.00 21.98 1.29¢ 352.64 9.0
9.00 21.00 . 1.263 S1.96¢ 9.0080
19.90 21.9? 1.27¢ 9.8 9.000
11.90 22.29 1.264 39.36 9.000
12.00 22.43 1.276¢ $9.23 8.009
13.98 22.23 1.307 $9.32 9.009
14.20 22.47 1.31? $9.32 9.000
1S.00 22.43 1.296 S50.4e1 2.0890
16.09 22.26 1.247 50.36 9.000
17.20 21.923 1.27¢ 39,48 9.08489
19.00 22.34 1.314 59,49 9.000
19.00 22.43 1.296 S9.36 9,909
20.90 22.358 1.29¢ 5Q.43 9.000
30.00 21.66 1.292 53.61 193
49.00 21.99 1.269 595.89 .193

cC ={v
100 SO0OLDOWN & POWER <a
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COOLER: MAGNAVOX 917 ATE: 9 DEC 36 195:00
VOLTAGE: 17,8 I NGR: HWLD
AMBIENT: I ROG: CATPe 1,9

TEST: LOW TEMPERATUIE PIEI FORIIBMCE TIES

TIME POWER CURIIEN’ KELVIN LOAD
.00 19, %4 [ S { 233.0‘ 0.000
1.00 16,69 S Rgt 196.99 2.000
2.00 17.49 S35 162.9%0 9.9200
3.00 18,06 1,352 131.20 9.909
4.00 19.¢9 1oL 103.10 9.04d0
4,23 19,50 1,198 97.49 Q9.900
3.00 19.40 1,139 79.23 9.009
3.13 20.,¢Y 1,163 ?77.08 9.000
6.09 20.463 1,199 63.19 9.000
7. 0‘ 21.- :!, { .-21“ l 55.‘. 0. 000
8.09 21,99 1,294 32.64 ' 0.009
9.00 21.¢66 1,265 S1.06 2.009
19.00 21.97 1,274 Sa.59 9.000
11.00 2. 49 1,264 $0.36 9.000
12.00 2243 1,274 59.23 @.000
13.00 2,43 1,337 39.32 2.000
14.00 22,47 1,317 5Q.32 Q3,900
19.00 22.43 1.236 S@. 41 9.009
16,909 22,46 1,24? 50,36 9,009
17.00 21,53 1,279 58,49 9.0080
19,00 .34 1.31¢ 52.48 2.000
19.009 R2. 4% 1,296 5d.36 9.008
29.00 2¢.%8 1,294 59,45 9.009
21.009 22.%4 1.233 S@.49 Q.0080
22.00 22.64 1,397 S4.04 . .978
23.00 21,93 1.2%13 56.91 118
24,00 22.389 1,265 60.04 . 167
23.00 22,18 1,283 53,19 . 193
26.00 21.79 1.233 24,46 . 193
27.00 22.17 1.249 54,99 193
28.00 22.9823 1.268 »S.16 .193
29.080 21.72 1,267 55,48 . 193
30.90 21.66 1.202 53.61 <193
31.00 21.68 1.209 5%.63 . 193
32.00 21,93 ' 1.263 =5.69 . 193
33.00 ' 21.73 t.21? <%5.69 . 193
34.90 21.92 1.207 <%.73 . 193
35.00 22.16 1.671 ~%8.38?7 . 193
3¢6.99 21.92 1.292 =%.73 . 193
37,00 21.92 1.262 3.73 193
39.00 21.82 1,247 5%.88 193
49.00 21.89 1.269 33,88 193
41,00 21,87 1,291 56.30 . 193
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NVEOL CRYOGENIC COOLER LihD
CRYOGENIC COOLER DATA

COOLER: MAGNAYOX 010 DATE: 1@ DEC 1986 11:91
VOLTAGE: 17.9 ENGR: N K
AMDIENT: PROG: CATPs 1.0

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

Ting POWER CURRENT KELVIN LORD
.00 16.8S . 963 300. 3¢ 9.000
1.00 19.63 1.979 247,64 9.009
2.00 19.37 1.101 200.08 9.000
3.00 20.28 1.193 157.19 9.000
4.90 21.20 1.219 110,64 2.000
.. 67 22.16 1.266 96.89 9.000
s.90 22.50 1.319 86.9¢ 0.900
| s.23 23.49 1.342 89.99 °.000
6. 00 23,69 1.398 62.04 9.000
7.00 2s.00 1.406 49,78 9.000
8.90 23.79 1.503 46,79 9.000
1 ’.00 26.2% 1.499 42.56¢ 9.000
1 10.00 26.60 1.478 41.96 3.9008
4 11.90 26. 94 1.544 49.91 9.900
12.90 26.9¢ 1.916 40,29 2.000
13.00 26.73 1.547 49,39 2.000
14,00 26.91 1.53? 49,18 9.000
15.900 26.7? 1.579 49,07 2.009
16.09 26.96 1.%09 48,18 9.000
17.99 27.12 1.558 +9.00 .00
19.20 26.9¢ 1.533 40,19 9.000
~ 19.09 27.20 1.919 39,18 2.000
20.00 27.32 1.5%8 109,11 9.000
39.900 2s.38 1.499 69.03 .34e
49.00 2s.%2 1.464 64.87 343
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NVEOL CRYOGENIC COOLER LAD
CRYQGENIC COOLER DATA

COOLER: MAGNAVOX 019 DATE: 12 DEC 1986 (l:01
VOLTAGE: 1?7.8 ENGR: W K
AMBIENT: PROG: CATPe (.0

TEST: POST LOK TEMP. PERFORMANCE TEST < 24 DEG. C >

PEppppuprpnpapepepspep L L R L R L R P AL R L R L L R R R R R R T R R

TING POMWER CURRENT KELVIN LOAD
9.%0 16.83 . 963 300.3¢ 9.000
1.00 19.63 1.079 247.6¢ 9.300
2.00 19.3? 1.101 2900.00 0.000
3.00 20.28 1.193 197.10 9.000
4.00 21.20 1.219 118.6¢ . ¢.9¢8¢
4,67 22.16 1.266 96.89 2.000
5.00 22. %8 t.310 T L} 9.390
.23 23.49 1.362 90. 00 9.000
6.00 23.65 1.398 62.0¢ 0.000
7.90 235.90 1,406 49,79 9.000
9.00 2S.?70 1.9903 44,70 0.009
.00 26.2% 1.699 e2.9%6 8.000
19.00 2€.60 1.6478 41.956 9.900
11.08 26.9¢ 1.544 4Q.91 9.200
12.900 26.9%¢ 1.916 Q.29 2.390
13.09 26.73 1,947 49.38 d.2909
14,00 26.91 1.%37 39.18 9.809
15.060 26.?7? 1.%979 :9.@7 a.200
16.90 26.9%6 1.909 - 43.19 9.000
17.00 27.12 1.5988 39,00 9.000
10.00 26.9%¢ 1.%33 49.18 9.000
19.00 27.29 1.9519 39,18 9.9000
29.00 27.32 1.9%8 49.11 0.299
21.00 27.2? 1.920 Q.11 9.000
22.00 26.09 1.912 +3,92 .198%
23.90 26.60 1.490 ‘4,00 2?3
24,00 26. 968 1.928% €9.23 T Y
23.00 28.7¢ 1.490 22.26 3460
27.00 23%.9%0 1.462 £$,29 . 34e
20,00 29.97 1.433 <4,98 344
29.00 as.”! 1.671 <4.79 <344
360.60 29.56¢ {.699 <%.83 . 368
3t.00 28.7¢ 1.400 , $%.93 ,34e
32.00 29.48 1,469 4,66 =1L
33. 00 2%.79 1.472 54,62 . 344
34.00 2%.96 1,698 54,73 . 366
3%.00 28.39 1.428 54,03 346
36.90 28.79 1.681 54.83 344
37.00 29.69 1.476 54,79 <343
30.00 28.79 1,696 £4.87 343
39.00 2%.8¢ 1,696 §6.91 343
+0.00 29.92 1.666 6¢.87 343
41.00 2%.4¢ 1.661 54,91 . 343
...-l..l..ll-..ll.....ll.ll.....ll....ll.'..ﬁ.ll..l..!lll-l..l-.-‘..'..‘...-""
B-67
Table 1.2.6




NVEOL CRYOGENIC COOLER LAD

CRYQGENIC COOLER DATA

COOLER: MAGNAVOX 017 DATE: 13 DEC 86 11:32
vOLTAGE: 7.9 ENGR: WLD
AMDIENT: PROG: CATPs 1.9
TEST: LOW TEMPERATURE PERFORMANCE TEST
Ting POLER CURRENT KELVIN LOAD
e.08 19.44 t.111 231.68 9.200
1.00 16.21 . 921 198,44 2.900
2.08 17.36 . 998 159,74 d9.a00
3.00 10.6? 1.060 120.99 Q.000
4,00 19.23? 1.143 100.46 a.900
4,13 19.30 1.118 97.88 9.000
S.00 20.08 1.129 70.69 9.000
S.13 20.49 1.1271 76.7¢ 9.000
6.00 20.91 1.2%3 €3.00 9.008
?.60 21.6¢ 1.232 S6.13 4. 000
0.00 21.66 1.209 s2.81 e.900
9.00 22.06 1.261 S1.06¢ @.000
10.00 22.13 1.229 50.8S¢ 9.200
11.00 22.2¢ 1.26€3 Se.00 2.200
12.00 21.9? 1.263 $1.3¢6 9.200
13.00 22.09 1.296 52.952 9.000 -
14,00 22.99 1.2%9 93.22 2.099
15.00 21.9%¢ 1.226¢ S4.38 ?.300
16.900 22.19 1.2%1 94.70 e.a00
17.00 22.99 1.291 59.39 9.200
19.00 21.72 1.249 T5.1? 9.000
19.96 21.7? 1.167 15.83 9.234e¢
20. 90 21.91 1.221 T7,40 9.200
30.00 20.9% 1.202 "3.46 <193
40,90 20.68 1.169 39.23 . 193

<O NSSNS S SINO AN SIS NSNS NSNS SIS NSNS US SIS IS SSISSENENSINNNSSIsSNsSSusNEESSSAs
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NVEOL CRYOGENIC COOLER LAY

CRY NIC R DATA
f COOLER: RAGNAVOX 017 DATE: 13 DEC 96 1::32
vOLTAGE: 17.9 ENGR: WLD
ANDIENT: - PROG: CATPe 1.0
-
TEST: LOW TEWPERATURE PERFORMANCE TEST
1 TING POWER CURRENT KELVYIN LOAD
.00 - 19.40 t.111 231.68 9.000
1.00 16.21¢ . 921 199.4¢ 9.000
3.00 17.36 . 998 199.7¢ 9.000
3.00 10.4? 1.06€0 129.09 9.000
4.00 19.2?7 1.143 100. 4¢ 9.000
4.13 19.950 1.118 97.03 9.080
9.00 260.03 1.129 70.69 9.900
9.13 20,49 1.1?2¢ 76.7¢ 0.800
- 6.00 20.91 1.233 €3.00 9.000
] 7.08 21.66 1.232 S6.13 0.000
0.00 21.66 1.209 s2.01 9.900
9.00 22.06 1.261 S1.06 9.000
16.00 22.12 1.220 30. 3¢ 9.300
11.00 23.2¢ . 1.263 s0.00 ?.300
i 12.00 21.9? 1.2€63 $1.3¢ 9.90
-4 13.80 22.03 1.29%¢ g2.92 9.90
14.00 22.09 1.2%0 $3.22 9.0860
19.00 21.9¢ 1.226¢ S4.00 0.300
16.00 22.193 1.29¢ S4.79 e.000
17.00 22.99 1.231¢ $3.39 9.300
10.00 21.72 1.249 S6.17 9.290
19.00 e1.7? 1.16?7 $6.93 9.900
20.00 21.01% 1.2 $7.40 9.9000
1 21.00 23.98 1.22?7 58.09 9.999
23.00 21.93 1.233 63.9%3 118
ae.00 21.23 1.109 69.49 167
29.00 21.06 1.178 ?3.36 . 193
a6.00 26.9% 1.220 ”s.20 . 193
27.00 21.08 1.219 76.38 .193
:9.08 20,91} 1.206 ’9.00 . 193
30.00 20.9%¢ 1.202 78.46 193
34.00 20,939 ' 1.163 ?9.66 193
38.00 a1.01 1.198 29,77 . 193
™ 3‘0.. 3...’ 1. 1?. 7,' ’z . l’j
b 37.00 20.0¢6 1.161 90.12 -193
39.00 20.92 1.103 80.23 <193
40,00 20.68 1.169 80. 23 <193
1.00 20.0¢ 1.108 08.22 <193
* .......-......-.........--...I...l..-l-.-............-..I.I'-..I..-.-I..-l....II
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NYEOL CRYOGENIC COGLER LAY

! CRYQGENIC COOLER DATA

COOLER: MAGNAVOX Q17 DATE: 13 DEC 986 11:25%
VOLTAGE: 1?.9 ENGR: HLD
ANMBIENT: PROG: CATPe 1.9

TEST: POST LON TEMPERATURE PERFORMANCE TEST

PUSTETISR

D W @ T D P D D D D WD B S P D T U N WD D D U D D AP D D e W D WD WD D P A D D P W D A D P W W A D@ -

1 TINE POWER CURRENT KELVIN LOAD

3 9.00 15.36 .978 293.94¢ 0.900

2.60 17.52 1.029 194,43 9.209

3.00 19.66 1.879 150,31 °.900

.. 00 19.93 1.187 118.78 2.900

¢.33 20.56¢ 1.176 99. 35 2.289

s. 00 21.20 1.299 ?7.20 3.290

] s.12 22.34 1.276 74.13 0.909

.00 22.03 1.347 $3.71 9.000

i 7.0 23.64 1.382 43,00 e.000

0.00 24.68 1.483 39.990 0.008

9.0 28,16 1.439 36.78 , 0.000

18.00 2%.23 1.477 38. 68 9.000

11.00 28. 48 1.483 38.18 2.900

1 12.00 29.91 1.497 3¢.99 0.000
. 13.90 28,33 1.438 34.73 9.90@

14.90 28,81 1.406 2¢.70 ?.290

15.90 28.64 1,498 3¢.62 2.009

16.20 28.47 1.477 34.70 2.00@

17.99 28.70 1.452 34.79 9.208

18.90 28,71 1,472 14,73 9.000

19.900 25.80 1.4%6 34.73 9.000

{ 20.00 28.77 {.437 34.73 9.008

30.00 23.69 1.362 51.79 . 344

‘.. .. 22. .2 1- 2?3 '5‘- 25 . 3“
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NVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

COOLER: MAGNAVOX 817 DATE: 1S DEC 86 11:29
VOLTAGE: 17.9 ENGR: HLD
AMBIENT: PROG: CATPe 1.9

TEST: POST LOW TEMPERATURE PERFORMANCE TEST

TIME POWER CURRENT KELYIN LOAD
t 0.40 15.36 .879 293.94¢ 0.200
2.900 17.%2 1.029 194.43 @.200
3.00 18.66 1.079 1%0. 31 9.200
4.900 19.683 1.15? 110.78 9.000
4.33 20.359 1.176 99.38 9.000
S.00 21.28 1.299 ?7.29 .00
- 3.12 22.3¢ 1.276 74.13 9.009
6.00 22.83 1.347 $3.7¢ 9.000
7.00 23.64 1.302 43.00 0.000
9.900 24.63 1.433 38.90 9.000
9.08 2%.1¢ 1.439 36.79 0.000
10.00 2%.23 1.47? 3s.68 9.0809
11.00 25.48 1.483 33.18 9.000
12.00 23.91 1.49? 34.89 9.000
13.90 25.93 1.438 34,73 9.000
14.00 25.851 1.404 34.70 8.0080
15.00 25.64 1.498 34.62 9.200
16.00 23.47 1.427 34.79 9.000
17.09 2%.78 1,482 34.70 9.000
18.09 23%.71 1.472 34,73 8.900
19.090 2%.80 1.43%6 34.73 Q.000
20.00 2%.77 1.437 34,73 @.9000
21.00 2%.64 1.516 34,77 9.000
22.90 2%.61 1.463 43.987 <198
23.00 25%.16 1.413 49.06 273
24.00 24.79 1.436 $%.43 .363
235.00 24.10 1.300 58.70 . 363
26.00 24.02 1.404¢ 59.29 .363
27.00 24,11 1.379 51.1@ . 344
20.900 23.3? 1.33? 51.06 . 344
29.90 23.3% 1.321 51.39 . 344
31.98 23.28 1.322 $2.08 . 344
3z2. '. 23- 5‘ 1. 3‘5 52.37 . 344
33.00 23.32 1.311 <2.69 . 344
3‘-‘. 33-33 1‘333 53'02 '3“
33.00 23.2¢ 1.323 53.31 . 344
36.00 22.9¢ 1.378 53,352 .+ 344
3,.‘. 220,, 1a3.s °"°l '3“
40.00 22.02 1.273 54.29 . 344
41.00 22.76¢ 1.306 34,38 <344

B-71
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NVEQL CRYOGENIC COOLER LAD
CRYOGENIC COQOLER DATA

COOLER: MAGNAVOX @10 DRTE: 7 DEC 86 (9:9s8
VOLTAGE: 17.5 ENGR: M K
AMDIENT: 2/ ¢ PROG: CATP+ 1.0

TEST: TEST AT 2?1 DEGC C <AFTER 49 WOUR BAKE>

Py T T T R R R L L L L R ceoceceecoanecaae ceecocewoseew TeoeoTeccaccnan s o mo - -

TinE PQWER CURRENT KELVIN LARD
2.900 21.92 1.2%3 348,00 2.909
1.99 21.62 1.236 289.9%9 3.000
2.00 22.30 1.317 237.91 .000
3.00 22,96 1.33t 192. 3¢ 0.000
..09 264,02 1.439 152.63 2.900
s.00 2%.20 1,478 119.7¢ 9.000
s, 77 28.49 1.4%6 99. 69 2.000
6.00 2%.90 1.e01 93.901 9.900
6.77 26.90 1.%31 78.96 .000
7.00 27.10 1.969 7%.01 9.900
9.00 27.74 1.63S 63.47 0.909
9.00 28.3% 1.6%0 €7,77 9.9000
19.00 29,29 1.607 ss, 10 9.000)
11.90 28.39 1.6%6 Se¢.06 0.908;
12.08 29. 84 1.646 $3.79 a.000}
13.00 28.989 1.6%2 $3.92 2.900 !
14,00 28.61 1.619 Se. 26 2.200
15.00 28.76 1.65% $3.96 2.200
16.00 28.7% 1.691 $2.93 2.200
17.90 29, 44 1.648 s1.76 9.900
18.90 28. 51 1.631 €0.98 2.900
19.00 28. 96 1.693 $3.19 2.000
20.00 28.90 1.7064 49.9%9 3.209
30.00 27.38 1.%38 70.47 . 207
«0.00 29.20 1.%82 72.67 . 207
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NVEOL CRYOGENIC COOLER LAD
CRYOGENIC COOLER DATA

COOLER: MAGNAVOX @19 DATE: ? DEC 86 19:07
VOLTAGE: 17.3 ENGR: W K
AMPIENT: PROG: CATPe .0

TEST: TEST AT 7t DEG C <AFTER 48 HOUR BIAKE>

TINE POWER CURRENT KELVIN LOAD
< 9.00 21.92 1.293 345.00 0.900
1.90 21.62 1.236 209.30 9.000
2.90 22.30 1.317 237.81 9.009
{ 3.00 22.06 1.331 192. 3¢ e.900
.. 00 2¢.02 1,439 192.63 ?.9000
s.00 2s.20 1.47% 119.21 9.000
‘ s,7? 23.49 1.456 99.6¢S 9.9000
6.00 2s.80 1.401 93.81 e.900
1 6.7? 26.90 1.531 78.96¢ e.900
?.900 27.10 1.569 78.91 9.290 !
8.00 27.7¢ 1.63% 63.47 9.0200
’.90 20,33 1.650 $7,77 0.000
19.00 28.29 1.690? ss8.19 9.000 *
11.00 20.39 1.6%6 S¢.Q6 0.000
12.00 28.0¢ 1.646 3,79 2,299
14.00 20.61 1.619 s4.26 0.000
15.90 20.76 1.698 $3.96 0.000
16.90 20.7% 1.691 $2.93 e.999
17.00 28. 44 1.64S $1,76 e.900
10.900 20.51 1.631 $3.90 e.900
19.90 28.96¢ 1.693 $9.19 9.900
20.00 29.90 1,794 9.9%8 0.900
21.900 20.96 1.619 49.01 2.000
22.900 20.91 1.667 $2.93 . 278
{ 23.00 20.93 1.694 $6.21 129
24.00 20.160 1.990 60.97 .179
2s.00 28.20 1,688 64.29 . 207
27.00 27.9? 1.636 69.190 . 207
1 29,00 27.91 1,621 59.94 .207
30.00 27.30 1.%30 3. 47 .207
31.00 27.93 1.961 79.93 . 207
32.00 20.02 1.9571 71.27 . 297
33.00 27.69 1.968 ?1.66 . 207
'T 34.00 27.9? 1.968 71.90 .207
3s.00 27.66 1.87? 72.92 . 297
36.00 27.66 1.682 72.2t 207
37.90 27.99 1.968 72.44 .29?
39.90 27.90 1.569 72.49 . 297
39.90 20.00 1.612 72.99 il
49.00 28.20 1.502 ?2.67 297
41.90 20.10 1.66? 72.02 207
..-.-.-I---..ll-..------.....-....--.QUII.ll--l----.-Il.l.l.-...n--l.n-.-.-..-la
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NVECL CRYOGENIC CQOLER LAD

CRYOGENIC COOLER DATA

COOLER: MAGNAVOX 010 DATE: 7 DEC 1986 21:2¢
VOLTAGE: 17.9 ~ ENGR: N K
AMDLENT: 29°% PROG: CATPe 1.3

TEST: POST 48 MOUR 1 DEG.C BAKE <TEST RUN AT 23 DEG.C AMB. TEMP. >

hadadade R R il

TIME POWER CURRENT KELVIN LOAD
0.900 19.91 1.118 30€. 40 3.000
1.900 18.1? 1.030 2%1.17 ?.200
2.90 18.98 1.112 206,19 2.900
2.09 19.6% 1.136¢ 161.87 2.009
4.00 21.906 1.22¢ 123.67 0.9000
- : .77 22.71 1.29? 98.80 0.0200
] S.99 22.22 1.260 .27 e.2e0
S, 48 22.99 1.313 79.39 0.000
6.00 23.%2 1.346 66.5% 9.990
7.00 24.33 1.428 $3.09 0.9000
8.00 28.2? , 1.499 47.23 9.000
1 9.00 28.76¢ 1,481 .S, 22 e.000
-4 19.00 25.78 1,649 .. 96 0.000
11,00 2%.73 1.449 44,74 0.9000
12.900 26.12 1.4%58 4,79 8. 000
13.00 26.09 1,459 YT 8. 000
14,00 26.28 1.519 48,13 9.000
15.00 26.29 1.%19 45,38 2.000
16.00 26.36 1.821 4S. 46 9.0800
17.90 26.09 1.476 .8, 76 8.000
18.99 26.22 1.%38 45,66 9.000
* 19.00 25.99 1.591 48,96 8.900
i 20.00 26.49 1.816 06.27 0. 008
, { 30.00 23.63 1.%522 73.26 .343
«2.00 25.9%9 1.488 72.92 .342

COOLDOWN & POWER

340
320
3o
289
260
240
220
20e
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169
140
120
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e
60
2o 2 19
260 S 18 13 = 20 as Je 33 4Q

TIME (Min)
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a
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TEMPERATURE (Kelvin)
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COOLER:
VOLTAGE:
AMBIENT:

TEST:

NVEGL CRYOGENIC COOQLER LAD

CRYOGENIC COCLER DATA

MAGNAVOX 919
12.8
%

POST 48 HMOUR 7?1 DEG.C BAKE

DATE: ? DEC 1986
ENGR! H K
PROG: CATPe 1.0

2Q1:26

<TEST RUN AT 23 DEG.C AMD. TEMP, .

P L L L X 2] cSoecececaceeea eTeoeoeecennescecaeeee cooanneceasecea cSEecoanaoe oo

TIME

0.0
1.00
2.00
3.00
4.00
4.?7?
s.90
S.e8
6.00
7.08
9.0
9.20
10.00
11.00
12.00
13.00
14,00
15.00
16.00
17.00
19.00
19.900
28.00
21.00
22.00
23.90
24.00
235.00
26.90
27.960
28.00
29.00
30.00
31.00
32.00
33.00
34.00
3S5.00
36.90
37.00
30.00
39.00
49.90
41.00

POWER

19.351
19.1?7
19.99
19.63
21.06
22.71
22.22
22.90
23.52
24,39
2%.27
235.76
2%.73
2%.73
26.12
26.09
26.29
26.29
26.3¢
26.09
26.22
23.99
26.49
26.11
26.20
25.93
25.66
23.20
23.28
23.20
24.99
29.3¢0
29.63
23.48
2%.3?
23.43
23.29
23.7¢9
23.13
23.94¢
23.81
23.27
23.39
235.46

CURRENT

1,498

KELVYIN

72.67
re. 7t
v2.92
72.7¢8

<343
. 343
. 343
. 343
.343
.343
’ 3‘3
.342
. 342
.342
. 3‘2
. 342
. 3‘2
. 3‘2
. 342
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COOLER:
VOLTAGE:
1 AMBIENT:

-j TEST:

NVEOL CRYOQGENIC COOLER LRB

CRYQGEMNIC COOLER DATA

Magravex 017

1?.

DATE: @3 December 86 15:29
ENGR: Henry Kling
PROG: CATPe 1.0

High Temp test (done at 7?1 C after 48 hours of baking)

Py LY T R P L R PR LY PR PR L AL LR RS L LR L R L L LR Y TR R T X R R T L i s s

CURRENT KELVIN LOAD

. 887 346.43 9.000
1.148 289.98 9.000
1.129 235.09 9.000
1.226 199,01 Q.200
1.238 148.69 2.090
1.320 119.36 2.000
1.30¢ 90.27 0.000
1.390 99.32 9.000
1.487 78.71% 0.009
1.427 73.608 0.009
1.%502 64.00 0.309
1.462 99.21 9.008
1.502 $6.74 9.099
1.499 95.94¢ e.009
1.497 S4.92 9. 000
1.529 S4.6? 9.000
1.500 S4.34 0.000
1.916 $4.359 0.000
1.540 S4.30 9.000
1.49¢ $4.63 9.0
1.536 Se.6?7 9.009
1.518 Se.71 0.000
1.548 S4.83 9.008
1,488 71.03 . 209
1.492 71.61 208

¥ S CSS NS S S ESSS G EEES AN EENES IS NS S SN S E S S S S NS ES S FS S S EEE NS EEESSESSESSESEERNEE

TEMPERATURE (Kelvin)

340
320
-
260
2680
240
220
200
100
160
140
120
108

ee

-]

42

20

COOLDOWN & POWER

1%
4
b h 43 ﬁ
s ) Q
- z
3 ] ™
4 ) e
" < 3a ~
' }7 =z
5 . ,.‘—'-"' N — @y . c— -
A -
o . ) @
.~ {20 -
?/ e )
i 1
- e U T . T S U W U WY W SR . PO Tt P 'Y U U U W S VY U VY GH W S § le
o S 10 13 B-20 23 3 33 49

TIME (Min)
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MU =




NVEOL CRYOGENIC COOLER LAB

CRYQGENIC COOLER DATA

COOLER: Magnavox @17 DATE: @3 December 86 15:27
VOLTAGE: 17.S ENGR: Henry Kling
AMBIENT: PRGCG: CATPe 1.9

TEST: Wigh Temp test (done at 71 C after 48 hours of baking)

eoseveccscccscenewee e awew - - D D D D D D D DT e N AN TP P T E Y EP®® o

TINE POWER CURRENT KELVIN LOAD

0.90 15.93 . 807 346.43 e.000

1.90 19.%0 1.148 209.99 9.900

2.90 19.88 1.129 235.09 2.209

3.00 20.9¢ 1.226 169.91 9.990

- 4.00 21.99 1.238 148.60 e.000

A s.90 22.86 1.320 118.36¢ 9.900

S.63 24.22 1,386 9¢.27 8.990

6.20 23.909 1.360 9¢.32 e.0089

| 6.6S 23.%0 1.687 ?8.71 8.0

7.00 2¢.01 1.42? ?3.60 0.000

e.90 23.5¢ t.%502 64.00 9.000

-4 9.00 29,99 1.462 s9.21 2.900

10.00 2%.06 1.502 86,74 0.200

11.00 26.19 1.499 ss, 5¢ 0.000

12.90 26.31 1.487 %4.92 9.000

13.90 i6.30 t.528 S4.67 2.000

14,90 26,39 1.%500 sS4, %4 2.000

15.909 26.30 1.516 54.50 e.000

16.00 26.66¢ 1.%4@ 54.5%0 a.000

] 17.90 26.32 1.496 %4.63 a.200

18.00 26.5S 1.536 %4.67 8.290

19.900 26.43 1.518 S¢.71 a.200

20.90 26.52 1.5¢8 - %4.83 a.0200

{ 21.900 26.%¢ 1.928 54.88 2.000

22.90 26.51 1.5%¢ s7.81 .79

23.90 26.41 1.%23 60.63 .130

24,00 26. %54 1.516 64,21 .179

25.90 26.23 1,477 67.5% . 209

26.09 26.18 1.46@ 69.22 . 200

1 27.90 2%5.09 1.483 70.08 . 208

20.00 26.01 1.463 70.5%2 .208

29.00 25.99 1.473 ?0.8? . 208

30.00 2%.91 : 1,409 ?1.03 . 200

1 31.496 26.00 1.437 71.18 .200

’7 32.00 29.89 1,606 71.30 . 208

[ 33.00 23.69 1.47% 7t.38 . 209

34.00 2%.73 1.47¢ 71.42 . 209

36.00 25.9? 1.%38 71.50 . 209

.* 37.00 23.82 1.997 71.99 . 208

30.90 2%.00 1,401 71.69 . 200

39.90 26.12 1.4%¢ 71.61 . 200

40.90 26.92 1.492 71.61 . 208

‘ 41.00 28.9%9 1.442 71.73 . 208
} ‘ ....-‘..I.'I.-Illl...-..'l--.-..--.--...--.l......llll..l.l..llll.lllll.lIIUCII'
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COOLER:
VOLTAGE:
AMBIENT:

TEST:

cTooecececsseesceccvscaccaaae ceeereeccoesceencccccsecancnsee LA Al A LR R R R R R XX

A

TEMPERATURE (Kelvin)

-

MAGNAVOX @17

1?2.38

Post High Temp baseline (at ambient),

300
2909
ase
240
220
200
100
160
140
120
100

2@

1]

42

20

NVEOL CRYQGENIC COGQLER LAD
CRYQOGENIC COOLER DATA

CATP+ 1.Q

COOLDOWN & POWER
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w
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NVEQL CRYOGENIC COOLER LAD
CRY NIC COOLER DATA

COOLER: MAGNAVOX 017 DATE: S DEC 86 14:41
VOLTAGE: 17.9 ENGR: WAL
ANBIENT: 23°%C PRQOG: CATPe 1.0

TEST: Post Iﬂ" Teap baseline <at amdient),

TIing POMER CURRENT KELVIN LOAD
0. 00 19.21 . 069 299.99 e.000
1.00 16.79 . 908 2%2.6? e.000
2.00 —~17.67 1.930 208.2¢ 9.900
3.e0 10.72 1.007 162.29 9.900
.00 19.92 1.179 123.09 e.008
..?? 21.906 1.203 9.80 e.9000
S.00 21.1? 1.229 91.16 e.000
S. 49 23.14 1.322 79.46 e.300
J 6.00 22.0¢ 1.36¢ €6.43 0.000
7.00 2¢.2¢ 1.619 52,81 e.000
s.00 29.2% 1,479 47,23 e.000
’. 00 29.21 1,390 46,87 9.000
19.00 25.51 1.468 44,09 e.000
11.00 28.17 1,440 43,74 9.000
~4 12... 2’.3‘ 1.‘,3 ‘3.?. .c‘..
13.00 29.3? 1.519 43.79 9.000 .
14.80 29.49 1.479 43,91 9.900
15.00 25. 40 1.462 46,99 9.000 ¥
16.00 29. 44 1,423 4.190 9.000
17.90 29.76¢ 1.420 4e.18 0.300
10.00 29.50 1.406 4.13 9.000
19.00 25.66 1.436 44,22 a.d00
20.00 25. 46 1,490 44,26 e.909
21.00 29.58¢ 1.419 44,39 9. 000
22.00 2s.27 1.479 4?.79 .979
23.00 29.27 1.473 $9. 906 .118
24.00 295.06 1,460 s2.08 167
29.00 24.99 1.433 ss, 39 .193
26.00 2%.10 1.406 $6.09 .193
27.00 264.01 1.409 $6.09 .193
20.00 24.93 1.410 $6.66 .193
29.00 24.00 1.446 s¢.5¢ <193
30.600 26.96 1.433 ss. 80 .193
31.00 2%.20 1.429 $s.93 .193
32.00 24.91 . 1,370 ss.93 .193
34.600 2s.et 1,408 ss.97 .193
7 3s.00 29.9%0 1.430 $3.97 193
{ 36.00 2s.29 1.406 $6.01 193
37.00 2%.3¢ t.466 56.91 .193
30.00 29.09 1.498 $6.99 <193
39.00 2s.09 1.420 s6.09 .193
.ﬂ 40.00 24.9¢ 1.616 5¢.909 .193
41.00 29.06 1.432 $6.99 <193
-........I-.-..--...'-.-...-.I..l.-l-..l.'ll.II.-I.....l.l".l..l......l..ll.l'l
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NVEOL CRYOGENIC COOLER LAB
CRYOGENIC COOLER DATA

COOLER: MAGNAVOX @17 DATE: 17 DEC 38 (6:9%8
VOLTAGE: 7.9 ENGR: MLD
AMBIENT: PRQG: CATP+ 1.0

TEST: POST MECHANICAL SHOCK TEST

coeecccscsvceaveanee emcecacucacceaane®ne coecacacaceee coasecenaewee oecoacacvesses e mecccscaccan -

TINE POUER CURRENT KELVIN LOAD
9.29 17.9? 1.02? 302.64 3.9989
1.9009 16.51 . 968 2%509.57 .309
2.00 17.20 - 983 299.99 e.009
= 3.00 18.12 1.063 156.96¢ 9.000
4,38 20.10 1.149 97.33 8.000
S.00 20.79 1.219 82.359 8.00¢
$.12 21.44 1.228 79.42 8.0929
6.90 21.90 1.291 $8.1? 2.000
{ 7.0@ 23.03 1.321 46.49 0.009
§ 9.00 23.9¢ 1.373 41.91 9.000
9.00 24.18 1.408 40. 04 2.000
10.90 24,28 1.386 39.13 3.900
11.08 24.72 1.413 38.7% 9.000
12.09 24.39 1.399 38.67 9.00@
13.00 24,483 1.411 39.67 d.3d08
14,00 24.459 1.301 13.79 9.300
18.08 24,33 1.401 13.90 9.9009
! 16.90 24.68 1.409 13,99 a8.000
17.00 24.47 1.369 13,24 Q.000
6 19.00 26.47 1.396 3,39 2,000
19.00 24.69 1.373 1h.47 9,009
290.00 24. 30 1.420 33.62 Q.000
398.00 22.90 1.323 £3.29 343
49.00 R2.9%0 1.293 £3.21 « 343

PONER
1 240 | COOLDOWN & POWE }Sa

329

9
©
CSIIEM) A0

W
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v
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©
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260
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200 ]
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43 = — PR le
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NVEOL CRYOGENIC COOLER LAY

CRYQGENIC COOLER DATA

COOLER: MAGNAVOX 817 BATE: 1{? DEC 86 15:%7
VOLTAGE: 1?7.9 ENGR: WLD
ANBIENT: PROG: CARTP» 1.0

TEST: POST MECHANICAL SHOCK TEST

- YD W D D D W D G D A A YD D D D D D D WD WD M S W D R P D D W . WD D D D D D W D WD D W EE o m Do -

TINE POWER CURRENT KELVYIN LOAD
9.00 17.9? 1.02?7 302. 64 9.208
1.900 16.51 . 968 2%0.5%? 9.000
2.00 17.20 . 983 200.99 9.000
3.900 10.12 1.068 156.06 9.000
4,00 19.3¢4 1.154 116.18 9.000
..58 20.10 1.149 $7.33 9.299
s.00 20.79 1.219 02.50 9.900
s.12 21.44 1,229 79.42 9.000
6.00 21.96 1.291 sg.1? a.200
7.00 23.903 1.321 46. 40 9.000
s.90 23.91 1,373 41.91 9.900
9.90 24.18 1.499 43,04 9.9000
19.00 24.20 1.386 39.13 e.900
11.00 24.72 1.413 38.7% 2.000
12.00 24,30 1.39% 39.67 0.000
13.00 24,48 1.611 39.67 e.009
14,00 24,48 1.381 18.79 @.900
15.09 26.38 1,401 :9.90 9.000
16.00 24.68 1.408 39.99 e.200
17.00 24,47 1.369 19,26 9.09@
18.900 26,47 1.386 13,38 3.290
19.90 24.69 1.373 39,47 a.000
20.90 24.958 1.429 : 39.62 ?.000
21.00 24.49 1.632 39.91 9.000
2.00 24.@9 1.371 48.97 . 199
23.90 24.14 1.343 s4,70 .273
24.09 23.36 1.311 €9. 49 , 343
2s.90 23.20 1.302 $3.980 .33
26.00 22.7¢ 1.33% 6%.97 . 343
27.00 23.2? 1.320 66.63 .33
20.00 23.06 1.208 $7.60 .343
29. 00 22,98 1.336 §7.99 .363
30.00 22.9¢ - 1,329 §3.29 .343
31.00 22.7? 1.31¢ 53.9%2 . 343
32.900 22.99 1.200 $3.64 343
34.08 22.90 1.299 $8.90 L343
35.00 22.90 1.32¢ $3.90 <363
3¢.00 22.79 1.336 59.06 <343
37.90 22.984 1.298 $8.968 343
38.00 22.90 1,296 §9.17 343
39.00 22.6? 1,200 69.17 343
40.00 22.90 1.293 69.21 <343
41,00 22.90 1.203 69.36 .343
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NVEQL CRYOGENIC COOLER LAD

CRYQGENIC COOLER DATA

COQLER: MAGNAYOX @10

VOLTAGE: 1?7.9
AMBIENT:

DATE: 17 DEC 36 19%:10
ENGR: HLD
PROG: CATPe 1.0

TEST: POST MECHANICAL SHOCK TEST

- " Y D WP D D e W D A W T D W D W W U WD D AN YD D A R WD D D D D T W e N D W T Y D R D R W T D T W e T A

TINE POKER
.29 15.49
1.00 19.18
2.99 19.?7?
3.29 19.66
4.00 29.92
4.39 22.39
S.00 2.19
S.12 23.62
6.09 23.63
7.00 24.9¢
3.90 23.44
9.90 23.69
10.900 26.2?7
11.00 26.91
12.00 26.44
13.900 29%.94¢
14.00 26.02¢
1S.00 26.22
16.00 26.29
17.09 25.9%
18.00 23.989
19.00 26.18
20.00 26.21
30.Q90 24.99
49.00 24.8?

CURRENT KELVIN LOAD

. 800 297.02 9.000
1.0866 248,46 2.000
1.11? 197.92 d.000
1.136 194,933 9.0e0
1.193 113,39 9.000
1.279 96.7! 2.000
1.297 82.12 0.009
1.3950 79.12 9.009
1.408 Se.66 @.000
1,482 47. 23 9.000
1.50¢ 43,09 9.008
1.461 41.00 9.009
1.322 49.39 0.200
1.460 49.30 9.000
1.908 49.12 9.000
1.912 49.12 9.000
1.471 40.30 2.009
1.9503 39.77 9.000@
1.3507 39.7? 9.000
1,48} 39.96 9.000
1.443 49.11 9.009
1.499 49.30 8,000
1.9518 49.21 9.008
1.423 56,36 . 343
1.420 56.92 343

300

COOLDOWN & POWER

289
260
240
220
208
180
16@
14@
120
120 }

(Kelvain)

TEMPERATURE
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COOCLER:
VOLTAGE:
AMDIENT:

TEST:

NVEOL CRYOGENIC COOLER LAD

CRYOGENIC COOLER DATA

MAGNAVOX 010
17.3

POST MECHANICAL SHOCK

TEST

DATE:
ENGR:
PROG:

1? DEC 3¢
HLD
CATP» 1.0

1S5:19

P T T T Y P R L P PR L L PR R L R R R R R R E R L L A L L R L X T T F ey R Y 2

CURRENT

41.90

POWER

24.903

1.412
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NVEOL CRYOGENIC COOLER LAD
CRYQGENIC COOLER DATA

COOLER: MAGNAVOX 019 DATE: 7 JAN 87 16:2¢
VOLTAGE: 1?7.9 ENGR: HLD
AMBIENT: : PROG: CATPs 1.0

TEST: POST VIBRATION PASELINE TEST

TINE PONER CURRENT KELYIN LOAD
0.00 16.02 .916 301.9¢ 9.908
1.00 10.38 1.988 230.01 ?.000
2.00 19.16 1.100 202.49 9.000
3.00 19.99 1.102 1398.01 9.000
4.00 21.18 1.233 119.3? ¢.900
.67 22.23 1.279 97.22 9.909
S.00 22.7¢ 1.361 86.90 9.000
S.23 22.7? 1.301 79.7? 0.000
€.80 24.16 1,433 6l.16 ¢.000
7.00 235.00 1.510 48.62 9.090
.00 26.1¢ 1.436 43.92 9.090
9.00 26,33 1.497 41,34 9.000
19.00 26.6¢ 1.330 49.49 9.000
11.9¢ 26.59 1.330 49.39 e.000
12.908 26.7? 1.502 39.950 9.9000
13.00 26.60 1.562 39.62 0. 090
14.00 26.957 1.931 39.92 0.000
15.00 26.62 1.471 39.73 9.000
16.99 26.68 1.342 39.89 9.009
17.00 26.74 1.477 49.22 9.000
18,00 26.66 1,397 39.96¢ 9.000
19.90 26.76 1.502 49.04 e.9209
29.00 26.66 1.502 40,22 e.000
30.00 24.86 1,441 63.36 . 343
49.900 24.77 1.306 66.3¢ . 343

COOLDOWN & POWER

340
32e
Jee
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260
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e
160
160
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COOLER:
YOLTAGE:
AMBIENT:

TEST:

CURRENT

Ll DL L T L T L R T T R P R R gy

TINE

e.00

1.00

2.00

3.00

4.00

4.67

sS. 00

3.23

¢.00

7.08

e.00

9.00
10.900
11.00
12.00
13.09
14,480
19.00
16.90¢
t7. ¢
16.9¢
19.00
29.00
21.00
22.00
23.908
24,00
2%5.00
26.00
27.00
20.00
29.00
30.00
31.00
32.00
33.00
J34.00
3%5.00
3¢.00
37.00
38.00
39.90
40.00
41.00

NVEQOL CRYQGENIC COOLER LAD

CRYQGENIC COOLER DATA

MAGNAVOX 910
17.9

POST VIDRATION IASELINE TEST

POUER

16.02
16.30
19.16
19.96
21.180
22.23
22.7¢
22.??
24.16
23.90
26.14
26.33
26.6¢
26.350
26.77
26.60
26.9?
26.62
26.69
26.74¢
26.66
26.76
26.66
26.92
26€6.31
23.82
235.60
25.33
2%5.29
25.180
23.22
25.93
24.9¢
235.24¢
23.39
25.12
24.93
235.04
23.97
28.17
24.69
23.12
24.77
24.99

916
1.993
1.100
1.182
1.233
1.27¢
1.3“
1.301
1.438
1.919
1.43¢
l.‘s’
1.83¢
1.530
1.502
1.342
1.353¢
1.471
1.942
1.477
1.59?7
1.5@2
1.9502
1.369
1.597
1.498
1.401
1.466
1.464?
1.466
1,464
1.464
1,461
1.43?
1.438
1.461
1.4693
1.426¢
1,403
1.43¢
1.404
1.419
1.306¢
1,418

DATE:
ENGR:
PROG:

? JAN 97 t¢:29
HLD
CATPs 1.0

KELVIN

. 343
<343
<343
<343
. 343
. 343
. 3‘3
L] 3‘3

B-85
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RS-03.
EMR TEST ENVIRONMENT

FREQUENCY CRITERIA
(ME3) PIBLD (V/m) POLARIZATION MODULATION

0.14 : 10 v A,B
0.750 10 v A,B
2.178% 50 v A,B
1.7 50 v A,B
5.3 S0 v A,B
7.7% S0 v A,B
.0.46 S0 v A,B
13.964 50 v A,B
20.12 S0 v A,B,C
4.5 30 v A,B8,C
26.0 50 v/H A,B8,C
30.0 50 V/H A,8,C
6.0 S0 V/H A,B,C
4.0 S0 V/H A,8,C
52.0 50 v/R A,8,C
3.6 S0 v/8 ' A,B,C
‘5.7 10 v/ A,B
«41.5 10 V/H A,B
358 10 V/H A,B
03 10 v/8 A,D
90.8 10 v/8 A,D
798 10 v/H A,D
42 10 V/H A,D
250 10 V/H A,D
4450 10 v/8 A,D
6500 10 ' V/d : A,D

0000 10 v/H A,D

=  CONTINUOUS WAVE

°= 50% MODULATED WAVE WITH 1000 Hz (& 5Hz) MODULATION PREQUBNCY

.= FM MODULATED WITH 8 kHz (4 1.5 kHz) DEVIATION AND 1000 Hz (& S Hz)
MODULATION PFREQUENCY

.= PM WITH 10 us (& lus) PULSE WIDTH & 108 AND 800 Hz (4S5 Hz) PRP

Fiaure 42.

B~-127
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MM&T
ngﬂavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. o {)

DRAWING NO. SM-D-5005842

COOLER |COOLER
AMB TIME HEAT CcoLD INPUT POWER
TEMP TO 80°K LOAD STATION|CURRENT | WATTS ETI CuM
DATE °C MINUTES WATTS °K AMPS @17.5vDC READING HOURS INITIALS
242l | — | e [9020(|2:65 |463) [94ue 0|6332 ¢ |ogve i
3. | =— Rye [9¢1a[2-0Y 4% [96ue 4% |10 |
32 .0 — ‘o ¥ (799 V% [ 48 LY |9t S| (ST & | 1310
St — ‘290 |9¥90| L:'40 |y2-0® (964924430 Y| /oo
S2.0| — 222 |9220| o y2-00[09647-9 MR 3|/6n e |
J-2g-9| 212 | lowe| — $0.6 | 2Ly 4037 K99 26387 ¢ |00
v | - ‘350 |0 260 | w50 | 96097 |6389° ) (9930
| — 20 |93 6o 256 [tw %o [9499 4 (4380 F 2510
g1 | — 290 |1ost10] T oS | g2 (A% -\ 6397.3 | /1600
$2:6 | = | ‘232 |970|2-uy | #2§) |N6P. £ [639% .0 [/630 |
129-91| 21l |12 — So20|2-bo 4550 |921Y -2 |becq b |06SYS
2t le | — ‘50 |/o6-] |2-50 6318 [N & |8ve 9-2 0130
22:3 | — ‘2ge %6 |26 (44 ¥ NIT 2 [Lucn blor1SsL
-%2-)| - 2%0 llos Y296 |50-75 19914 W |luiy K |1do
“30)| — | 20% [94-3!295 (6162 92¢- XI4k'S M 1326
e-g> | 22-t|tn. — 231248 463 Py 3|6yr¥-)|elee
)| — '3¥0 N3 |66 UKo |NI9 3|62 Rlovoe
20 = ‘2o |9%? | 2. 60 |49 .50 |7y e | Lyd O] 0B
=320 = | 2¢o [lio-S Mo [§0297[MIne 2| bny G| IVO©
-%2.0 - 209 23| 3008150 Muw S| buub2) (533
.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‘:@MS\_ DATE_ A ——3

9-25 ANMETSR rEEIE 1S BARATIC AT At AMAIBNT TEB/VPSRAATURES,
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MM&T
Magnavox LIFE TEST
ELECTRO-OPTICAL 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 80°K| LOAD |STATION|CURRENT | WATTS ETL cuM
DATE °c  |MINUTES| WATTS °K AMPS |@17.5VDC| READING| HOURS | INITIALS
9-2t-8){-3\9 | — 290 |85t 2-50 [y3 Iy [A95Y2 (6229 T |leve R
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SPEC INFO (10 MIN :ggg; gg’ 80°K | 1.72A |30 WATTS| INFO INFO
ONLY (@ 23°C [.232: 52°| MAX MAX MAX ONLY ONLY
MIN Q 17,5V
PERFORMED BY
APPROVED B omzﬂy_—_-_%b_s[j;
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MMET
Magnavox 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 ET1 CiM
DATE °C  |MINUTES| WATTS °K AMPS |@17.5VDC| READING| HOURS | INITIALS
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ot | — Sy |l |21 9wo (FWe: 8 |ui3e- 2 |[0We |
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.onELT: -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

DATE 1/9 — 9{i2_$/17

TEST PERFORIMED WITH Lol HEAT Lomp ARD AT o)

REPUVCTION AT Ale AMEBIBLT TEMPERATORES .
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Magnavox 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 °C  |MINUTES| WATTS °K AMPS |@17.5VDC| READING| HOURS | INITIALS
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SPEC INFO |10 MIN |.280: 23°| 80°K 1.72A4 |30 WATTS INFO INFO
ONLY @ 23°C }.232: 52° MAX MAX MAX ONLY ONLY
MIN @ 17,5V
PERFORMED BY

DATE =% <X -
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Foldback/Input Power
5 pDay Data Collection
Unit S/N 011

Cooldown Time to 100 K .0 min.
" " " " 85 K 7' min.

20°C VDC 1 WATTS FBV
17.5 2.10 36.75 0.0
17.5 1.98 34.65 1.50
17.5 1.7 30.5% 3.20
17.5 2.04 35,70 0.0

-32%¢C 17.5 1.96 34.30 0.0
17.5 1.93 33.78 Q.34
17.5 1.67 2988 I-X
17.5 1.98 34.65 0.0

52°C ig.g 2.0l 3%,70 0.0
17.% 1.87 32.93 3.07
17.5 2.07 36.23 0.0
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i Foldback/Input Power
5 Day Data Collection
Unit S/N o0l1

Cooldown Time to 100 K 6.8 min.

" " " 85 K E min.

20 C VvDC 1 WATTS BBV

1;.5 2.00 35.00 0.0
17.5 1.97 34.47 1.90
1?7.5 l.72 30 .30 brv4 )

17.5 2.03 35.52 0.0

-32 C 17.5 1.95 34,12 0.0
OB O B i3

17.5 1.97 §Zj2§ )

52 C i;.g 2.05 35,88 0.0
17.5 1.87 1z Lgl

17.5 2.07 36.23 0

20 C 17.5 2.00 35.00 0.0

17.5 1.97 34,47 1.89
V.4 1.72 '

17.5 2.03 35,82 "0

-32 C i;.g 1.95 34.12 0.0
1.5 s W .M

17.5 1.97 §Z?!$ 0.0

52 C i;.S 2.04 35.70 0.0
; 32,72 3.0V

17.5 2.07 36.23 0.0
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Foldback/Input Power
5 Day Data Collection
Unit S/N 011

Cooldown Time to 100 K 6.8 min.

" " " " 85 K E min.
20°C VDC I WATTS FBV
17.5 1.98 34,65 0.0
17.5 1.96 34.30 1.96
17.5 1.72 30.10 . 3.19
17.5 2.02 35.35 0.0
-32°C i;.g 1.96 34.30 0.0
17.5 1.66 29.05 3.2
17.5 1.98 34.65 g.gg
52°C i;.g 2.05 35.88 0.0
17.5 1.88 32.90 3.0
17.5 2.07 36.23 g.os
20°C 17.5 2.00 35,00 0.0
B S O G
l ] .l L ]
17.5 2.03 35.52 0.0
-32°0 17.5 1.95 34,12 0.0
17.5 1.25 33,42 ;.2%
1. .
17.% 1.97 34,47 0.0
52°% 17.5 2.04 35.70 0.0
17. —ee=  mme—- —==y
w 32.72 3'0‘.'
17.5 2.07 36.23 0.0
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MM&T
Magnavox 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 ETL coM
DATE °C  |MINUTES| WATTS °K AMPS |@17.5VDC| READING| HOURS | INITIALS
b-%-<7 | 205" |77 — Stbwell-a2 3o (7760 6 14467 -5 [113Y i“*L-
2o\ — ‘305 1300 1’2 o [1lvg. o MLH 1200 ?.M_I,
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79. —
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-2y | @ | — St-70| 2. V0 3615|9942 | S50 6 /OQ-OM
F-l- =k | — - 140 | 225 | 39:.40 [900859 22- % |1350 Rm|
%-12-¢9| 36°¢ — | 299 g1:90] 2.1 36V~ Doty -4 |95 - R |161s- ,2*_
g-1¢-41 Qo v2] — - 3o | 1% o 200 3500 [F1g o2 5907 2 |0%13 QM
G-/ -42|-32 0| — 299 70| S-we | ha e |Des™ 72 lger 613y fure
G2 42 o t | — 299 |Fstoc| S ae [3YsTe 19i6Ss [4%yy o | 1423 R

3N [ 52 | — R, R [2.20 [38.5 [GR.C |sRac .Sl
B-rs xn[22.=2 | — Ades AN [TANAC [3NR RN [N\ \
F-e-4—32- o — * 3o 2. 7772 1235~ v, 191957 (5§50 1202 K
€ 25 KA i oo | oo | —— Soorel@ay 13757 92999 14947 2lcrce iy
&ons AN 3o — - 299 Qe oD o 2950 |92 ( e 7o v
2-%-972122. — |29 Bo w220 3850 9305 |£971-7 |2B32 ¥l
K-10-%2-21.0 ‘W9 1.4 |2.3s Hro PReA- G 1576 ey t4)
Y2 -g2| St 2. 96 295 |21y o Pt |5795C) /oy rak

.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




. MM&T
Magnavox 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 °C MINUTES WATTS °K AMPS @l17.5vDC READING HOURS INITIALS
4-13-82| Ao | ~— | ‘3¢S (249 | ' |25 | LI0%.d 3429 |ro5a
-32 |—v | 357 251 |1yl |3l6 |6706.5| 3454|323 74|
4-1¢-F) | Qo3 | — ‘BTl 749 | I'%6 | 3255 |£R22.0 | 34eq |ots
-3 — 1 Bu g 2021 B | il 167263 34352 [ 113 €l
4oy %1 2ep] ~— 3o 1242 |t gt | 3255 [£67¢9-2 | B9y ¢ [/LovR
5¢2.0 9885 1744 1,90 {3325(¢7510|3459.9 4800 (n
ggbv2 120 |— | 1309 1299 | |.v5 1323 \£2636 |D472.5 | ses: Bnl
-32 - 350 743 | g5 1323 |£2667 |34975,6 |pB38 hn
I 5=2 | — 22 M@ 11 =44 leyie At 34793 [ |
Y1292 120 | — |.396 |53 | 172 |3e29 |6793.7 (39926 |i03v8m
g4-22-92|->2 | —. 29 (. 2.t | 13% 32.9 148« 355331014 ¢
4-22-97 2o — -0 [£99]1- 36 | 33-¥ |46gB11[353B .0 |2F00s
4-21-5F| > | — - 297 % 2| 192 |33t [£9g6-3[3692:2 [\ Q"‘(
4-29.47|-%2 | — 28N (L% | 1g2 | 33\ [P036-6[3733-5| 13FP KN
Sy g5 — ey | e] g |33 [ 21221386 | 11352 Bw
5.0.42 @202 | — 2l |£99 187 | 32 [Tblo |38629 |0255 RN
§/1-92| 20.3] — 293 701 | 17 | 3w | 7261 -0 |67 |02585 RN
Sern-47f 2o~ | — VR (2o L g2 a2 |T30 - Tpoog 6 10F35 X
say-g220 (| — |9y 706|191 | 2y .2 73&1-'é22<x-0 o ok
s09-9|-23 | = [-29¢ 479 [1.g72 |=xu-2[7385 Llpaz 51320 RM
$-2U-81|-%2 | — Ve 141471 gz | 33 |7 41 3 186 ol
F-26-44-3%-¢| — L9 - 202 |l g4 | -« |7526 61G23% 8 !‘tlw-\?u“
SPEC INFO 10 MIN :igg; g§° 80°K 1.72A 30 WAITS INFO INFO
ONLY @ 23°C [.232: Ss2° MAX MAX MAX ONLY ONLY
MIN @ 17.5V
Ferlw 2
PERFORMED BY
APPROVED M _ DATE = — "%
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. MM&T
Magnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. (jrl/
DRAWING NO. SM-D-5005842
COOLER |COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION | CURRENT WATTS ETL cM
DATE °C MINUTES WATTS °K AMPS @17.5VDC READING HOURS INITIALS
-1y-52 | =32 |— 35y 73. |76 |309 162973 |2916.2 |AhBoy
20 |65 | — W< (| g6 (326 |€227¢ (29395 023, ZH
-39 | — ‘3vo 732 196 |Ber¥ 60216 |293&-5 | 130
2-23-92 — 1397 1692 11¥3 |32.0 |€awlel29%0.5 02394
“32 | — -3¢ |70 [1'76 [Je0:¥ |£62%73 29962 |3 "
3-2942120 €& |— 1124 190 1335 |63616 |30l |0 22>
Qo T 13w 17126 | ). gt | 21R57|6304%9 |3013-F | I 70 Ry
253120 -7 | — 22 |1.90 |332 4239 620305 (2217 g
23280 | — 3¢3 |743|1-92 [31-85 |18 |SeSe-T jo7ud i
227292l 200 = | ., 3947 |226|1.943 |320 |e3¢1.6 |Ioz0. 5083184
3-3g-9)| 20 | — 255 23,07 i 2.0 164219\3/397 |07 >4,
3-3/-7 20 | — |. 353 23,7 11.€3 182.0 | 69943 |3783.2 |02 ¥4
32-3/-42 | ~12 |— ¥t 724 |l ¢1 |318 gy |3152 1Yo i
Yy-2-87 |20 |— |.1396 | 73.9|)83 20 69729 (31919 |evve/p
Y347 |20 |— | 35/ 737 (12 |320 |650/9|3210.4|079%/)
y-3-57| /¥ — | (383 (o291 /g3 |22 |&293 32192
h-b-g1 128 5] — | de v 79 |35 |685663 32052 | IS
42972120 6% | — b wl1-92 |33 Lo 6531 G329 sT|0F3L R
h-9-82 202 | — | 397 7243 | L g9 13220 (65025 (3299 |0125 5
bososr|2e | — v |7pz|igs |39« |be02.2|3310.9 |ogse (i
4-9-91[20 | — |35 (74|l 25 |32« (4623 |3339.3] /0¥ Rabe
$-9-472 |27 | — | 33 sy [[£2 |35 [66263 (33250 1307 HA
SPEC INFO 10 MIN :igg; g§° 80°K 1.72A 30 WATTS INFO INFO
ONLY @ 23°C }.232: 52° MAX MAX MAX ONLY ONLY
MIN @ 17.5v
PERFORMED BY
APPROVED DATE “\ —\Q -}
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MM&T

Magnavox LIFE TEST
ELECTRO-OPTICAL 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 80°K LOAD STATION | CURRENT WATTS ETI CUM
DATE °C MINUTES WATTS ~ °K AMPS @l7.5vDC READING HOURS INITIALS
aes\| S| — [ .22 [U3R[1.RE 324 [69365|=ug.4[ e\
3-4-z7120 |6.f |—— |42 |85 |32.9 60%5‘3760_92«_;:,@
2 SRR [T AN [ | YR G [ 21 G A avaD
3-y-g)) s —_ 2D [ND.C ] 1 RY 2.2 [ G573 lc;§<;S4
2-12-¢2 1 20 4 —— Yé.3 L85~ 132/ |6pg2.912724 Qggs\:%\
2o _— LI RIN-3 T v & GHAD 2N\ . S k_AS
-3 | — BAQ W INT 3.6 |61 A 2188 (132
RrEys2 | — |.298 M) |15 [32.4 oI/ |1
3-13-17 |20 gy |~ 464 | (o5 [32.9 |fo¥l. 722952 o723 ¢
2o - 34 USSR | 3.2 [COYW.S |1 \ws
-~ 37 — BAS [N 1S [Re. 6 |69 204\ eug
a2 | — | 2224 [IKRE [32.4 |6aFe S (2R84 4164
21657120 s | ~— |y | 1,86 (326~ ¢ 29552 0770
2w | —~ 2342 MBS INY (31,3 [Giun Y RIST.S \W\E
- | — .34 MR INVGE | 23X |G WIS RRes S\
3 1&-R) &% - e 4.3 [ 186 [32.46 |a\si.l RRGH.G [N
2-VE 20 (.4 — lygg |)v5 1324 |Gléle latiry |o732%
2 | — DAY 12T IR (3.5 G164 .Y RIS
-3 | — |.345 MRes|\NG6 (3= [GIgT1.412%% S\
2SS | — | 2RG |73 IRS |32.¢ [6GNM19.6[R¥RY.| [[a3=NN
Ify-y2lze &5 | T e v | Ly |32.6 g lel& 12995/ 021004
3w gz|2e | — |33 |J2-L]i-go |3V'Y |£902. 1129156 0758 W
SPEC INFO 10 MIN :ggg; gg' 80°K 1.72A 30 WATTS INFO INFO
ONLY @ 23°C {.232: 52° MAX MAX MAX ONLY ONLY
MIN @ 17.5v
PERFORMED BY

APPROVED BM DATE_ = -2 -"B)
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. MM&T
Magnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. <\ \
DRAWING NO. SM=-D-5005842
COOLER |{COQLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION |CURRENT WATTS ETI cuM
DATE °C MINUTES WATTS °K AMPS @17.5vVDC READING HOURS INITIALS
337120 (.3 |— 2.0 |44 {332 | 599€€[26001 | crny
co | T 343 |25 |l.2¢ 304 P95 91260 /9 ,a,/'}ﬂ
-2 | — 2393 el (1T 3.5 Isgge.3 [2qesR13a\D
s | — .21 N3l 1317 |sw9s5.52 6.0l €48
3Y-y72 |2& .Y — %] |h9Y 32.2 90€.¢ |2¢20,/1 077,
2 — B4 NV 6_1_32 2SR N262H [\an\a
-3 | — UL MRS [ S22 R6S ] {133
34 E§I| S RRA MN3IS|IRZ 13 IsTsy 26234 [N
587020 l6q |7 |4o [ive (23 [$%¢¢ [2¢400 |o7y> )
Res |~ [-34% NN [1N |3V [5929.( [ré42.Cliaws
-3 — -3BHT M3 |1 1.5 593 o [2645. 51w
2997 1o 164 |— 40 |76 1228 |5Nce |a¢co |
T | — BuS M A (NG RS [|STTHI M (662 .
e - B NS I (3.5 |S952.9 (26655
S |S5Z — | RB ML IR [N [s55.7[R6e .2
393720 64 |—— |%y |Lvs 1323 6006|2720
s | T SYH A [N (31 e [CaakS 2Ry
3% | — | .339 |hea [lac |3es |eoizz Ra2sa
B S | — RV 13 F{ LI 3.2 |GDIS. 4 [T12F .
3108572 |22 W | = |s€] Ly (323 |6°2€5 |279p.
= — <BHA (71 [VWONR I/ [RARR|RTIM2 R ,
em"* | — |33 |wBling |3 | gamRSI4s. S |
SPEC INFO 10 MIN :ggg; :§° 80°K 1.72A 30 WATTS INFO INFO
ONLY @ 23°C |.232: 52° MAX MAX MAX ONLY ONLY
MIN @ 17.5v
PERFORMED BY

APPROVED @ﬁ:—

DATE 3 -~\® -1
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. MM&T
Magnavox 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 ETL cuM
DATE °C MINUTES WATTS °K AMPS @l7.5vVDC READING HOURS
22e%l-232 | — |[3HUI N5 (00 [2R.8 [se123|2385%
WA 2 | — |RVBG |12.3 1Y a2 [se1s. 23892
2-23¢7) 2 B 2H3 G |12 .y (5708 2443
-3z — SHG T3 2V [R].] (57372 3|2445.%
23N 52 RBG [T I VAN [ 23L.2 |s7as5|2YT S
2-29-17| 20 |63 | — w0 | vo | 3/ |so4,7129602
2 — R T I Nl N P W 55 P W s U S S T ¢
-3 | — SBHB IS5 (LAY [RRN.G |55 HGS .S
224.87 52 | — LR RV (VS |33 |57586.% |43
225-87 | 20 6.3 — 4sq4 1 v2 3435 |576¢ 412979
Ro — -BHB Mo |IW™ a5 |STGR ) 24|22
-3 | — BHO N kWY [29.F [57172.9|24R5.57
2-25.FH| S5 =2 — [ .22 123 |\ _[31.5 |55, 52459
Z%-v7|20 6.3 |— 16 |/%2 |3us |§723¢4 129919
2272972 | 20 143 — %2 | /3 32, S9c6. Y RPS5]T 7
2o | — [.345 (Mo Iy [RA] SRRt Rs2.C
-2 — DHD (M. Rl [SR12.D2525 . 5]
S22 | — | . 28D 13311 [31.7 1 RS2
32-¢7 |20 S |T— |96° | )9y |322 |5%6.4 |2577.7
e | — B (R 11y (3.3 [SECT. 2 25827
- | — DRI 1TV (AL [Ba.\ [ RSB
KN s2 | — .z%t&i N33 LR BN |Ss$I15.C 2SR\
SPEC INFO |10 MIN :ggg; gg 80°K | 1.72A |30 WATTS| .. INFO INFO
ONLY |@ 23°C |.232: 52°| MAX MAX MAX ONLY ONLY
MIN @ 17.5V
PERFORMED BY

APPROVED BM DATE_ 3 -"2.-<%1)
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Magnavox

MM&T

LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC SERIAL No. D\ \
DRAWING NO. SM-D-5005842
COOLER {COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION | CURRENT WATTS ETIL CUM
DATE °C MINUTES WATTS °K AMPS @l7.5vDC READING HOURS INITIALS
2.2 =3% | — [-352 1687710 [2N.2 [S511.8 [2225.3[ina N
sZ 2 TCBR Nl |iInG (DR |$5715.7) [R2F2
21281 20 | k.2 44.7 11,16 | 20.8 |55260.5|2240.0
2 (3.9~ 33 4921499 |1.67 892 |sean-2| 2457
2-/6-87|22 6. | |—— 1497|178 1311 |{sg€s|23000
\ 2 | — 2RSS Ma.f [J.A( |29 [S58F.2 [23at.N
1 o3z — |.349 (€98 1.69 |29.6 |s552.2/2va50
R (¥} 52 | — RIS RN B [SS95.&|23e8 3
2-7-172\20 6.3 | — 571 | 4159 (2[5 |S6o¢ S (2322
1 2> | = 1347 Naos (0} 299 lsea$B|2322.3
\ -3 344 e |l 292 |sc=3 123255
2 MEYY S| — [XKRSMMN Htg 32y |15gs.5 123299
u-lg-92| 20 |43 |— Y5:t | ) g |3/5 |5§24.5 | TIHQS
1 20 |— |.3s© |2 ()73 |30.2 |5€2¢.) |23H42.2
\ ~32 | — [-Bue Ps.i|ing |2 |Fe32r|23us Y
2-8Rj1|Ss=2 | — RRS N2\ (3w |5635.€|2349.(
29-12120 1£3 — |4 - 15 315 |5€46S | 23¢2
\ 2 | — RS TS (1R, [Ba .\ [SEYR2|23E
\ (—232| — [ 34a |w.2licy |29.c [ses22|236s57]0 X
2- I s — 2RY [32.2 10N\ |\ |5GSs.S[23¢R ]
2-20v7|l 20 6.3 | —— 455 |l g0 3l |5666.5 123800792 81,
R-wRY 2 | — s PNaMd [l [3e.\ [566R.Q [RAN2.S mﬁgg'
.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

S ST PEL
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MM&T

Magnclvox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. <D\\
DRAWING NO. SM-D-5005842
COOLER |COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP |TO 80°K| 1LOAD  |STATION|CURRENT | WATTS ETL cuM
DATE °c  |MINUTES| WATTS °K AMPS |@17.5VDC| READING| HOURS
2-5.77 | -3¢ —_ R_E53 G |[{. S5 |71 [SAN T [2exas.4
52 - 292 (1. R 1S5 [3a.€ [83315.9 [Rek9.2
2.6:07| 2 |&.© o 4Y4.5 |15 |39.6 |s3N6G.4 |2099.9
2 | — 348 | eI RI|I.GB |24 |$38]9 .4|2102.5
-3 | = 346 |16F.0|!.64 |28 |5§392.3/2105.8
=2 - 2RC V(.G |INs [|39.6 |53755 |21
2o - B4R |Tee |1.6 g [2k.C |sagadlzur.d
2L | 2 -— “+.7 I & a8 |Sqac.4 |25
Ao — 347 |29 |l-?2¢ (2915 |§4694 21629
-3 | — 35y 6TY [[.66 |2R.| |5452.12165.€
S22 | — 1-2972 N NG [ IS455.5[21 639
2s - 34 [Ne.l J{.QV |RTFH [S4sSRB[21712.3
2081l 20 - 445 1.1 | 30.8 |1546b.412119.9
: ¢ - 35O 696 | 1.20 | 2975|5467 w2129
-32 - DY SR (.6N) [RFS.2 (s |[2I1R5.3 |
S | — |RRG N2 106 |3 [$475.6 [R1RT.|
2-ngll 20 | — — 448 | 1.7 | 30.8 154%6.4 12199.9
20 — |35 Bor2 | 1:7e |29957|5¢R9.1 12282 G
~32 | — (¥t [£9.C|1'67 |29.2 |$492-1]2205 6
s | = RRVY _[71.] | 177G [ISX |5495.%]22083
24281 20 |6.2 H4.8 1 1.26 1 30.8 |5506.912220.0
ey e | — | 4G 463310 23R8 [$597.3[22:2 R
SPEC INFO |10 MIN 3238; gg 80°k | 1.72A |30 WATTS| INFO INFO
ONLY (@ 23°C |.232: 52°| MAX MAX MAX ONLY ONLY
MIN @ 17.5V
PERFORMED BY

APPROVED BM

DATE_ 2. -\2.~"% 7\
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MMET
Mclgncvox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. D\ |
DRAWING NO. SM-D-5005842
COOLER |COOLER
AMB | TIME HEAT COLD | INPUT | POWER
TEMP (TO 80°K| LOAD  [STATION{CURRENT | WATTS ETL cuM
DATE °c  |MINUTES| WATTS °K AMPS [@17.5VDC| READING| HOURS | INITIALS
1-29.87| 2 |G —_ 4.3 1S | 3.6 {5226.5| ( 949.8 o420

2o — SBUR | 6F.C 1.6 |29.1 |§223]1942.3 \&\Q\N

X — RS |61 6K [RF.4 [s2285.2] 1942.) mzs\t‘

-32 | — UG 1 ET D6 |2V.S5 |S2322] (Y4857 [1AF AT

s=2 | = L2 .S (xS s235.2 1 42 lless
(-3a.%7 2 | — — 4.5 7% |30.5 |S24a.5] 1 6D |a4xDN)

-3 | — -354 |6eR]|1.63 |[2R.5 |5352.4](9¢5. 133 DM

2] — .29 [M1.g]r0y |3e.5 |52855v]| 13693 mw
2-2.81 2o la. | o Hy 415 136 |S30g.4 |2 1F. F [augON

2o | — -352 Bl /.67 |29.2 |§3a¥.2 |24a22 .7 m-zs\“ﬂ*

-2a= | — 34S |6F.([1.65 [RAD |SIUT [2025.4 [3a5 DN,

s - 2 5% | {4 .S 1S3 15§ R[22 3|10
23R 2 |G-t - M. LS [R0.6 (53264 |293FF ﬁ

2a | - .348 |62 1.6% | 2x.4 |sazs. chz.egslg%?

-3 | — DHE [ERX| .65 12R.-B 1533J2 ) [ZoYS.q

s | - 2T NS | (S [ A4 ({53354 |4k T
RN 6. — HY4R | 1G | 2. | SDIYgHASTT

= o DS 1GIR 1.6 | 2.4 |5343[2aG62.5

-2 | — 347 1G] | (&5 | 2R |5352 |20 657]

52 RIBB 1S | INS | 3.ClE5I553) 20633
2597120 160 | —— 1442 |l.2¢ |308 |53¢ Y |Q0299% %)
+-s-21| 20 —_ V352 g, l.yo £368.7|2092.2 (0959 O,
SPEC INFO |10 MIN :ggg; gg 80°K | 1.72A |30 WATTS| INFO INFO

ONLY |@ 23°C |.232: 52°| MAX MAX MAX ONLY ONLY

MIN @ 17.5V
PERFORMED BY
APPROVED BM DATE 2 - = -8\
B-143




MM&T
Magnavox

4

LIFE TEST
ELECTRO-OPTICAL 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 80°K LOAD STATION|CURRENT WATTS ETI CUM
DATE °C MINUTES WATTS °K AMPS @17.5vDdC READING HOURS INITIALS
[-21-%7 ] 2o 1le. — 43.7 | {5 D6 |5G66 R 1MIS. ] kayy o
2.1 — D5 22 | LGS 1295 159GV [N\ - RIS DW
-2a | — 34%  1eRI (.63 |28.5 [sa30 [1IRRS [iI4oeMIN
s2 — e 4 I B 0 O S B T =S o v R S - S B T >
20 |— lgso &2/ 155 (221 —  [Rowo
122-¥7| 20 |60 |—— |450 |/[73 |39.3 |[s0¥6.5 |I72%5 |0245Fk
2o | — .34 IS A RIS SOW O] s
—3U | — | BSNG [6VL||.GH R (|SSITN IKS.2
1=2247|20 |40 | — Co )7z |302 |51067 |i91s2 |79
32 l— | 3¥3 168/ |\ +4) 282 |s5//221/822/.3 /32?%|
-24-9?] 2o — 3?2 |69 011 |29.05 151671 197261 [@g20K
- BN @] (166 |21 |st1@2.1 ][RI [ 1D
-32 — 245 g 31 LE2 |28 ¢ |S/72.2|/R81.2|/327,
: S22 | — | =D [T | (Y4 .S |5AOSIIRRER [inas
2747120 | — | —— 999 L7244 | So.5 |s51ve, | 19965~ |o2y234A
20 | — | 3¥2 |£7¥| /46 |27/ |5199.2|/898.2 |/022/&
-32 - S22 L5 | L42 | 2R A V57522 yP01.2 1 /F27,
<2 | — RBG |NIAR [ 1N [30.5715195. 6 {FY.e |65 P
J-28-37120 |0 | — l9so |1.79 [305 |s2acs |1 9155 |09
20 |—| 3%¥3 | 670 | [67 2922 (522092 19/8.2 (10232
F2 |1 3¥¥ L£2 |20 # |1 52/2.2/22/.2 |/13277
26 %1 52 | — /4 e |10y | 3.5 [5215.6]192%1 (GSQ\%}SI
SPEC INFO 10 MIN :ggg; g§° 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~
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MM&T

vl

Magnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. <D (|
'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 °K AMPS @17.5vDC READING HOURS INITIALS
[=1¢y7 | 20 6.1 |—— 950 |172 |30 [79253 |163¢3 los.sdm
20 | — |35 |7202 |le&r (269 |972r9 (15379 |paso &4
-32 | — 34 |GIY | [.6DI220 MmN\ 1647 | @554
20 |— 350 |20] 223 | T | =™ |20e>
|~15-¢) |20 O |—™— |47 |l72 |30 |45 16558 lo79) BN,
2 | —- IS el |66 |2\ |y4q.! |(a5R.) |l1aa
32 |—— | . 3¢9 |75 | /)60 |20 |49525|/661.8 /3302 |
qd) |— BP0 60.4 | 169 295 |42 | 1cqv2 1615~ 84
20 |- 350 oYy |)5€ 2723 |— —_ 2 oo |
[-16-%72 120 (60 |—— |Ys.0 |29 |3ous |19468 |lézcy lorqctn
20 |— 357 1203 |66 291 199625 16225 baw b D
30 |— 35€ 699 |l¢y 271 |99 € 16816 1335 #:7,
s | - 2Ry | 102 |aas o [4%0e) [16Rs0 [y S
20 — 35O ol | Ls€ 1223 —_ 2000
A-t¢977 |20 1€/ — 9y |1.729Y |304 |§02¢.9||zs"?
20 |— 135€ 2o |1-€6 |29 \|sopge |[732.8
~-30 |— 3o _l65€ 1.6/ |27 Eoiz-? 17292
S T — 28 v (1 =3 Sads.q |NHY S
(20-7| 200 |£,.O |—— Yy, 2 (173 30.3 |Sey¢. g | 7551
>0 —_— 3¢ 9 £ 3 [ €. |27 5C Yy 157
-32 | — 135 |RCII.QYV 2.2 |seas2fli6i.5 e
{-2a £2 | — .‘L‘RQ_T'N.C \\H (3.8 [SassS i [1as:
SPEC INFO [10 MIN :ggg; 2:2;" 80°K 1.72A |30 WATTS INFO INFO
ONLY |@ 23°C [.232: s52°| wmAX | wmax MAX ONLY ONLY
MIN @ 17.5V
PERFORMED BY
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MM&T

Magnavox 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 °c MINUTES WATTS °K AMPS @l7.5vDC READING HOURS INITIALS
-7-% 123 L2 |~ l#o |72 |30.) D9 1491 |ps> B
31 | 332 1699 1163 v.57 [1792:9 |olkf |1Mnen|
28|20 O |— |w¢ )22 |20) |Hecd 15159 lorssf/)
Wi |— | 24O |2sq |1.20 (292 |Yfog o |1572.9 |oss5#/Y
23 — A4S T8 1. &S [24.{ (KR J 1S 1R .S |\ge
J2 |— |,390 lzoy |lgo |220 |9812.4 l2ry 1132480
s=2 | — 2R\ (2.4 | 1N 139.3 HS(6.€ |{s25.6 13
23 - 310 243 |1.s2 |26 ¢
[-9-87 | 23 (.l - ya( 1172 30.] 4221 |153¢ ] |osev O,
22 |\—— 1,335~ |72t2 |1.65~ |24l Yg 204 15329 |oyr081)
=32 | 1.337 Nea.3](.C¢ 28 . 483248 (s41.41133
S22 | — |79 [MR.o |12 3.\ [4R36.5[1545.5|(3S
20 - 0337 2.5 |15 26,2 — — 20 0O
|-12-32|206 |(] — 4] b722 3o Ye¥ 9 K959  |o2s-0h
2a | — |.3%3 [Ne31.65 2R [4ses.5]153%.5 [mas§
-3 ~ 1.339 6991153 (278 [4RR6|Ieay. g
<2 | — |23 [1.9 [1az |ae ) 439651605 € N3
20 — 706 | 1. 55 | 27/ -_—
/-/3-87| 20 | 6.0 | — Y0.9 | L 7% | 30.5 | 49049 | (/5.9 |0755&
20 - 337 | 70.3 | 1t ¢5 | 28.7 | 47096| [4/2.£ |\ /0305
~32 — L3252 84 | 441 282 | 45120 | /4220 (14002
[~13gV]| s2 | — T WD [ 133 |[4T6.6l(a28.6 muﬁF
SPEC INFO 10 MIN :ggg; gg’ 80°K 1.72A 30 WATTS INFO INFO
ONLY @ 23°C [.232: 52° MAX MAX MAX ONLY ONLY
MIN @ 17.5v
PERFORMED BY

e mSSSSSeSTWC w3 omn
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MM&T

Magnavox LIFE TEST
ELECTRO-OPTICAL 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 80°K LOAD STATION | CURRENT WATTS ETI CUM
DATE °C MINUTES WATTS °K AMPS @l17.5vDC READING HOURS INITIALS
n-z296 |23 {0 |— BY )72 rﬁo.l yig2.3 111263 lormoDh.
23 | — | 3490 |l {16y (282 |44692 (1752 o 4tsgm,
32 |— 340 (224 158 |27¢ 497236 1916 pz308h
23 — 240 Do )T {221 — —. 2000
12-23-72 |23 i 492 | 172 |3o.] |79773 |1]9¢.3 lozac O
23 - 33 2.0 164 12¢7 41990 |l195,0 |edz
=82 | T 33> (723 |leso (268 44929 {12018 12300,
52 — 2D T2 |10 .4 |H4 310 liraes |Nag
23 Wi — 2.4 | (.73 0.3 |¥507.21/2/6. 3 |07502%
22 |— (349 |2 | V69 297 | Y090 |1i1.0 |30 8.
— |'33¢g D3y sw N 453 iree s @3@*
1-2-%2 |gwo | — — Sol | l72 |30 _14¢g22 |139¢. 2 |0732 M7
+y9.¢ | — \23¢ 72649 | 1.2 278 | Wé#s9 13929 lovasm o
-2lé | — . 238 €24 | )¢ 27.0 | Y¢92-9 | 142l.9__11330 m7
[-5-77 |20y |64 — 923~ | 1.2y (304" 47423 liyse lpogec pn
23 - -33%  N1e [ .G [29.€ |44 |I4S]M rosN
-20 |— 33€ 686 |1.62 g3 |9a22 U¥¢h2 R3¢ &
s2 | — =g (92210 |23 |4seA|(4es. ({0 \
1-6-97 6 ya.gd 1123 (2303 4.2 1472592 logect),
37 |— | 337 73.8 167 [292 [47¢79 [192¢.9 lgsso On.
~y |— 2333 ¢ 163 235 1477221 Uysll lizze &,
[-7-822 |20 6.7 — |44.8 1172 30,0 47061 11959 |022887
SPEC INFO 10 MIN :ggg; 2%‘ 80°K 1.72A 30 WATTS INFO INFO
ONLY @ 23°C }.232: 52° MAX MAX MAX ONLY ONLY
MIN @ 17.5v
PERFORMED BY

APPROVED BM DATE_ ) -
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.- MM&T
Magnclvox LIFE TEST
ELECTRO-OPTICAL SYSTEMS : DATA SHEET
.COOLER, LINEAR RﬁSONANT CRYOGENIC SERIAL NO. T™\\
DRAWING NO. SM-D-5005842
f__ COOLER |COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION | CURRENT WATTS ETI CuM
DATE °C MINUTES WATTS °K AMPS @17.5vDC READING HOURS INi@IALS
(2:15.R¢] 2 | — RS W VAN RS 4y liove.d (‘\3\‘,‘%\;
23 — 1% 69.7 11,537 122/ V:-ZeAMM
21696 | S 14 W3 (L2722 1301 l4343.4 10567 |or290 5
3 |— 1,33° (6% |I€z 1285 43494 (10579 |pe.0p/
32 |— |, 332 |grt |l5Y 229 lygur 9 liocty |iz08h
S22 | L 26S (At (11 JRT.9 4353019669 1103
<23 — 320 1 271 ~ | — 2005
2-17-76 |23 |(./ o izt la1.9 Y263.4 |le76.4 |o7908,
3 |— l,z4a 1707 |1.63 128¢ £9.9 o729 loged .
~-32 | — =y o |15F [20 D |436q.4 (1824 [13ss\nf
s 2 — Rk TR AN 29.9 M3 {1986 (13
23 |~ |g¥e3wikie ||S5s~ (22 — — |2
12-17% |23 -— | Yi2 1172 |3o0 |43¢73 |llea 3 lpzveBh
23 — 1392 | 7//) (167 (247 (43¢5 [lloa 5 w724
-32 — 1.3%a [TMe2 |I.SR RT3 R [11asR (322
&2 | = 2R 1.2 (1. |RFT 43111199 ns&
23| — | .3%0 (740 |lew |22( 2003
R-19-06 |23 6.1 | — 452 |h72. 1300 \yw23 |l120.3 lorwlith
23 |— |20 |70 ||69 |297 \44eq.y |ij22.4 |O155/h.
—a2 | — [ 7o |les |REo [4H13s]1126.9 [I3asyAY
2 | — |2\ MWl 1298 440 N3s
n-Ssg| 23 |— L 3YO__ 7/ ra 2271 R - ZJ
SPEC INFO |10 MIN :igg; gg '80°k | 1.72A |30 WATTS| INFO INFO
ONLY |@ 23°C |.232: 52°| MAX MAX MAX ONLY ONLY
MIN @ 17.5v
PERFORMED BY

APPROVED BM DATE_\ "=~ 2 &
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MM&T
Mﬂgl‘ldvox . LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
_COOLER, LINEAR RESONANT CRYOGENIC SERIAL No. O/
DRAWLING NO. SM-D-5005842
COOLER |COOLER
AMB TIME HEAT INPUT POWER
TEMP |TO 80°K| LOAD  [STATION|CURRENT | WATTS ETI CUM
DATE °C MINUTES WATTS AMPS @l17.5vDC READING HOURS INITIALS
i229-76 {23 |¢.f |—— l62 1292 (Y2040 |922. oo O
23 |— |34/ 40 1240 [49210.5 905 a0 )
22 — 342 7/.2 1 /.52 |24¢ F2/4 6 19224 /,Zgz% !
= 2 2R 1.GR 2.4 (4218 931 t\ae
23 |— 240 1Y 12¢-95 2000 |
2100 |23 0 | — S |1€% |39¢ |waed 1909  |oove- P4
23 — la4¥2 22, |60 210 |Y230.6 |913.6 |esaedn |
-3 |— © |72.7 )70 1298 |%2345 (1927 |B2085 |
=2 — 27 S L1 [29.8  |4238.6 |951- 6 nz,g\sq
3 |- Y0 X IL5¢ |&9 2000
R-jde (23 ¢ |—— %o 116y 1295 |924¢.9 (9¢1.4_\orwén.
3 |— |.345 162 (293 |Wices” |98 Pai0bh
32 | — 3 [y 919293 %23 32044
23 —_ 340 159 269 2000
12.12-76 |22 A2 — (.69 295 1426¢.9 l95/4 2%
{2 -~ LS4 g |59 Y272\ s Q
TesT STARD SWt Do inut T \WSTHLL RELWNS
TE=T ST D Tukwepl =N |wy 3N TR
(20 s2 | — |29 |[NeR| 1.6 |29.5 (4273 |96, \w-;s\@
12-15-96 1-&9
3 — AL GRN.GR |28.8 |4328.H]1a3]. Y [oRENN
—32| — |.83% [eSA[1.57 [27.5 [4325.1] 1942} \33$
.208: -32°
SPEC INFO |10 MIN |.280: 23°| 1.72A |30 WATTS| INFO INFO
ONLY |@ 23°C [.232: S52° MAX MAX ONLY ONLY
MIN @ 17.5v
PERFORMED BY

APPROVED BM—

DATE (2.~ [ 8BS
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MM&T
Mdgnclvox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RﬁSONANT CRYOGENIC SERIAL NO. ¢ //
DRAWING NO. SM-D-5005842
COOLER |COOLER
AMB TIME HEAT CoLD INPUT POWER
TEMP |[TO 80°K LOAD STATION|CURRENT | WATTS ETL CuM
DATE °c MINUTES WATTS °K AMPS {@17.5VDC| READING HOURS INITIALS
[z-sp |~32 | | 347 |29 |59 [27¢  |Yono |2995 iz dN
2 — 1.2 |73 [1.69 |29.€ [40%e-' [N193.4 |i13e
23 340 1101 {1.54 12¢6.6 2000 _ |
123861 23 | 6O 467 | 1.5 289 40903 |303.8 (o740 mf
o3 |—— 1.340 L0 | 6o [28.0 |4092.5 | R0b.O |0955 Mt
-32 |— 1,337 170,211,583 [268 |4056.0|809-5 |i330m
52 - . 2.717) NI E6X 1294 [410a ! 3V S | 1Inxa
12.-4 23 1.0 4.2 | 1.1 1292 14110.2]18238% lo13§
22 |—— | 340 1709|160 |20 |4112.5]826.0 (0955 M
738 | —— | 342 |70.2. .54 |220 |4ub.0 8279511330 M
s2 | — [.23B [W1.611.6F 2.4 |4120.4 [933.¢ ”3<%\3
23 |— 1.240 |70,4)1.52 |266 200¢
12-5%0]| 2.3 150 | —— 1448 | Lb7 1292 [4130.3 |X43.8 [0735 M
' 23 |—— 1.341 209 | Leo 272 [4132.4 [345.9 (o350 v
32 |— .23 703 1.50 12723 [4136.61849.5 | 1330
g2 | |25 [TV 1.6 [29.6 [4Hae o |853.5 N3N
23 - 340 Jod | 1§22 |2¢.¢
[2-7-v6 |23 ¢! N yq.4 | 1.66 |2105 |4190.2. [903.7 [62v0 On
R-¢-€ |23 - S Y3.4 [ 46 124905 (41917 19047 lioso .M
©C |— |.337 (&) llse |22 9/9%¢,3 (9093 |15k EH
52 ~ .2I] |2 (.G |24 Y138 [t 173Q$
(-5 23 — 390 260 1152 1266 2000
SPEC INFO (10 MIN :ggg; -g' 80°K | 1.72A |30 WATTS| INFO INFO
ONLY |@ 23°C [.232: s52°| MAX | MAX MAX ONLY ONLY
MIN @ 17.5V
PERFORMED BY

APPROVED M DATEN 2 RS

B-150




P
MM&T
Magnavox LIFE TEST
ELECTRO-OPTICAL 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 80°K LOAD STATION|CURRENT | WATTS ETIL CuM
DATE °c MINUTES WATTS °K AMPS |[@17.5VDC| READING HOURS | INITIALS
gzi-g6 |23 O | —~ 4557|165 244 (39504 |53.9 ko F.1
23 | — | 332 1264 |lsd (227 I3552.1 |565.¢ l|psz02M
-33 | — | 336 200 | 152 266 |3eg.! |§69.¢ |j330 8 |
s | — Y3 [N ]1.6T |29.2 3%¢o. sna. ¢ |inad
[F2y-96| 25 |{© | — 3.6 | 162 |242 [39/12Y [623.q |orm gin |
23 |— 336 |20f|l60 [20.0 |32.]1 [¢25¢6 Jonodin)
-3 |~ |.3u3 708 |15 |22 |34 |629.6 |i3308M|
H-25%|23 |2 | — 43,6 | 172 a.l Hlo.¢ |¢q3.9 |o7whM
23 — 336 ¢ |i6l |38] |3932.016455 |C930).
32 | — |.33¢ [693 |)¥q |2¢9 |36 |60 13308, |
yo. | — | 2%3 Z0] 162 293 |38 |4622 [ig308h |
1-26-%| 223 {o —— Y66 |1ce |3 4Y [39504 1€(3.9 s 740D,
23 |~ 3372 294 A (283 139521 665G |ng2s T
=3 | — .37 (9.6 |l 4 1310 K€9S |z3091|
s£2 | = .26 . S511.Q7 |92 (39K (G133 [imre |
11-26-86 | 22 |— |, /JoO |%s5 |l.s6 |2A273 2000
[2-1-%6 |27 |59 |—— |Y440 |42 [29.4 |4os03 (3¢ |0740 B
23 -~ oz (723 )41 (241 Y52, | | s 6 loveo &3,
“32 | = | 340 [ 290 |15 |264F |Hose3 |2¢%9 |1330L.h
S22 | — |28 NI [1.6S |29.g |[4oee.) N13.6 |'\3a¥.\
23 - 3910 29.6 154 2695 2e00
j2-2-%% |23 0 | — 1%3.¢é |1.¢2 |21a |f070.3 |793.9 loredir
SPEC INFO 10 MIN :ggg; ;g' ‘SO'K 1.72A |30 WATITS INFO INFO
ONLY |[@ 23°C |.232: 52°| MAX MAX MAX ONLY ONLY
MIN @ 17.5v
PERFORMED BY

APPROVED Bm

DATE_ \ 2 -T2-Rg

B-151




MMST
Magnavox LIFE TEST
ELECTRO-OPTICAL 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 80°K LOAD STATION|CURRENT | WATTS ETL cuM
DATE °C MINUTES WATTS °K AMPS @17.5VDC| READING HOURS INITIALS
Yo 23 |54 | — (43.611.59 | 210 |300.6 424 [T7%
2% | = | 3294 168l] 1.5 1275 |372.3] 5 072
32| — | .3%36 | 6%3| 1.47 |20.] |31/b.) | 429 |
s2 | — 235 | 69511.67 [29.2 31205 |434.0 Mua |
W6 23 | = | case [ cB.6 Ml
ng.:s.aq (T | . - Hi.[ |[1.eS [29.F 33.C |
TR 23 |s5.9 - .40 [2B.0 [3170.¢ | 484.3 ocm P|
23 | — |.338 |G94 |iisg |27.2 @125 |u8g.o
32| - |3gqe |683|(.s7 [26.4 |37¢.2 |45
WN-%E| ¥ 2 - 283 Ve |1.cQ |=9.\ |avsge.\ |ul3.¢
U-1%-8¢l 23 | — BN 639 11,57 121.5 1312 4| Ses.
-32 | — .33¥% |692|i.5 |26.3 |3196.1|509.¢
- s 2 — 27T N9 11,67 |22 1383\ |Sis.Q
-1v-76 |23 (€0 — Y5 | 1,68 |2%05 |3910.3 |52y ¢
28 | — 347 1702 ]]57 |[R1.5 |F8\2.5 |SR6.o
-3 —_ .390 19 l.ye 1259 |3816.0 |527.5
52T | — 209 I [GR 2.4 [|3V2e.2.|{5330
ool 27 |60 | —— 454 |(45 379 |313.2 |£43.7
23 | — 397 (€47 159 (2728 |3§32.0 |§495.5 |onods
-32 | — -SBG 69 1. 4] |26.) PBB3c.) |$4YT.¢ 133
=2 | — RI1G Nis” [1.6C | 2.\ PR )\ $53.Q [N
U-2eRG| 2D | — 331 [Ma|1.57 |%7.5 pdIYy3IX|S55aG.T -zeagg
.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

]

w7

PERFORMED BY

R NS

DATE \\-2&y RS
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MM&T
Mcgnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
. COOLER, LINEAR RESONANT CRYOGENIC SERIAL N0. O] |
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 °K AMPS @17.5VDC| READING HOURS INITIALS
186l 22 | — | 350 [b%.2[ V.56 ]| 27335723/ 285 3 09%
32| — | .34 |67.3]1.4% (257 |2576.0289.5|%
N2¥bl22 | — | .350197| 151264 296. |*°°
N086 22 |59 | — |«45¢| 164 |28 (3306|3441 7%
2% | - 352 18| 157 |22.57 |3632.3|345 8
32 | — | .34/ | (2] /.50 |236.9 |303,3]349.8 |22
04|l = | — 28) [6931!/.€8 |=29. GHOTISY .2 |15
- 1l-Fel 22 | 5.4 — 1444 | 764 [28.7 [36509]|364.4 |0F°5
23 | — 330 |68.9 | 1.57 | 21.5 |36522|3b5.7 7%
3L [ — | 344 |80 | 1.52 | 26.L 3503|247 9} /
52 | - | .2%0 |84 | 1.52] 20.(s 373.8 |1%°
W86l 22 | — | 359D |08Y| 1.52] 2.0 76,3 |%°°
W28 2% [ 59 | — [444 | 1uf [ 2873 2842 |k
— 23 | — 338 |85 | 1.57 | 22.5 |36 385.7 9725
-32 | — | .350 |b72 | 1.9 |26./ |3 389 [PF
s2 | — 21V (e[ (166 [29.) [3G6Re.£13F4 .04
12:-86] 2% | — | 340 £11.52 |26l 396.3 ">
U139d 23 1541 — 1450 /.64 | 297 |2090.61404.1 7 (
23 | — | . 250 | 8. S| (.57 [27.S | 292 H40S.8 4
=321 — 1.33 1634 1.50 |26. 3 |29\ 409.D | X7
=2 — . 280 |6T8| (.67 |29.2|37203 413.% [N3oWS
1380 23 | — | 25D |85 152|260 4lp.3 [*°°
SPEC INFO |10 MIN :gg(a) :IZP bO'K 1.72A |30 WATTS INFO INFO
ONLY |@ 23°C |.232: 52°| MAX MAX MAX ONLY ONLY
MIN e 17.5v
{
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MM&T
Mdgnavox LIFE TEST
ELECTRO-OPTICAL 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 80°K LOAD STATION| CURRENT WATTS ETI1 CUM
DATE °C MINUTES WATTS °K AMPS @17.5vDC READING HOURS INITIALS
1031-86| 2.3 | 5.6 — 43.3 | 1.b) |28 [34135] 132.0
2% | - 347 |(51.8 | 1.54 |21.0 |34720.3|,33. 8 [P=C
~32 | —~ | .340 Al 145 (254 [34924.1| /3276
s2 | — 29 [eFI | 1.6H |29 ] |3428.5|142.e
13281273 - — 40.5 | V.Y |28 |3490.5]204.0
23 | — 355 |81 | .54 | 270 [3492.3| 205.%
-2 | — 339 |3 | 147 | 257 |3 204.6
'3 Fplsz | — 277 |l t.es .1 |3sac.a|213.39
-4 8p| 23 | 5§ — | 452 1.2 12%.9 |3510( |22.9.
23 | — | 348 1£72.9 | /55271 |35/2.4|225.7
=32 | — |-343 2.0 | 147 257 | 3259/43|229.8
11486l s5 2 — 3] |&T. o] 1.6 |R8.4 [3524[|133.%
580l 23 |54 — 442 11.bo |2%0 |3530.1]244.2
23 — 1 252 |83]1).55 |21.| |35323[245.6
-32 | — 350 | G123 147 [ 251 {3536,51250.0
52 279 1695 | 1-é5 | 2%9 |36540-6125%, [
1-S- %% 23 | — 350 (8.8 |15 | 204 s
ool 23159 | — 144.8 1163 1235 |2530C |2064.1
23 — 390 6%l | /.81 27.1 |35520 2e@.2
~32 | — 342 |1\ | 1.50|26.%135562|26%-7
WaHd s2 | — 2%V |gIH| 1.EE |2F.1 |3scagl 4o
786 22 |5 | — 144.3] 1.4 [281 [3570(] 284. |
SPEC P |10 Man |i280; 23¢| so'x | 1.72 |30 warts| o INFO
ONLY (@ 23°C |.232: 5S2° MAX MAX MAX ONLY ONLY
MIN @ 17.5v

B-154
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MM&T
Magnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. Oll
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 °K AMPS @17.5vDC READING HOURS INITIALS
102480 33 |55 | — |44 |1.68_|28.5 |zeg0.5 Rt 708/
2 - .eBY . ll.e2 |25.4 |32g¥.( 1.& |IR2a
1024 23 | = |.350 |89 | 1.45 |25:4 3.3 |00 |
10:27-9d 23 - | 350 |l | 1,53 |26.8 [3338.3] S52. °
2% | — | 350 |weB| 153 | 2.8 |3240.4] 53.9 %
32 | = 1 .34) [uSb |1.95 | 25,4 |3344y3| 57.8 |>30
< <5 | — Y 6B L. |28.4 |3F4BYH| 1. [173
10-21-86| 23 | — 350 |7.8|/5D |26.3 4.3 [2°° = |
‘ 1028%b] 23 | 5.7 — |424|/60 [28.0 |23584 | 719 |9%3
23 | — 348 1.0 | ). 53 |26.8 |33,04]| 78.9 (9%
~32 | — .34b | 05.6 | 1.43 | 25.0 |33H.2| 77.7 |'®
J 5] — 2BV | 679 | | G2 | 2. |334B.s] Koo
102980 2% | 56| — |424|1.bl |28.7 |3378.5/92.0
' 23 | — 396 b | 1.53 |26. 3193.8
-32 | — . 350 les 2 | 145 [ 25.4 {33344]|97.9
52 | — 230 (1] | 1.62 [2F%.4 [33F®.4[IaVS
10298 23 | — B3SO |l | 1.50 |26.3 104.3
! (0208 22 |40 | — 424102 [28.4 |33985 |112.0]
? 2% | — .| .350 |©1.1]|1.53 |208 |3 uy. |
32 | = 1.234% [bb.ll 146 |25.13404.3]|17. 8
y s | - 276 |6RT7] 1.63 |[28.5 |34083 |12). 3
10-30%} 2.3 | - 23S0 {2041 1.55127.1 124.3
.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

nm:_@/!vo/ga
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MM&T
Magnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYJGENIC SERIAL NO. o5
DRAWING NO. SM-D-5005842
COOLER |COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION | CURRENT WATTS ETIL CUM
DATE °C MINUTES WATTS °K AMPS @l7.5vDC READING HOURS INITIALS
12-4:961-32 | —— | 245 | 74.3| 1.44 125.21¢4629| 1599.4| 1220
42 - . 2%3 9.5 1.62 {284 |c4G6.3| g4 mao\§|
23 340 |6%0 | .52 | 26.6 2000 |
12586 23 .2 | —— 1329.7] 1651229 |e4712]1012.7 07354}
23 |—— |.244 |32 1.55 | 264 |6479.3]1b14.8 |0950
32 |— | .342 173.5|1.43 | 250 [c482.9 |(618.4 |13 30 MTT
— .82 [6II [1.61 [28.2 648G 16224 |MaaWW
[2-9-96 |Cooler | ns Revered Do¥o Evendis shidllny %:e|6537 | 10-503"#.
.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 BYM_

DATE_ \ T -S|
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MM&T
Magnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
.COOLER, LINEAR RﬁSONANT CRYOGENIC SERIAL NO. M™MI
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 °K AMPS @17.5vDC READING HOURS INITIALS
12594 | =32 |e=— 3B 1203 | 139 2493 6235 liyj90 | 133004
Yo | — A6 1669 )5 1262 62957 14212 |ig3054]
|1)-26-16 ¢ -_ Y2 | )55 2.1 6292.3 149 0714104,‘
72 39 | 692 1) 96 |26C |6299.0/ s |omzs P
22 | | g 1722 )Y |4 (43004 |lYzg Y |30 d
&2 | = 282 |66 .54 [T [c3ae X |i442.3 IR\
23 — |, /1269 4% |p52 (366 2000
(24-v5 |23 |G — {41 |lgy (387 [4393.a [Is33 ) |0
13 | — 399 g3 |15y |79 €3990 15318 oeuﬂq
-32 |— 296 239 1192 1Y% 9 lg#3.2 |1853% 7 /33%#:71
ST | - ABCS QT [.5S [27.3 6w\ [swz.c [NasS WY
23 — .3 7@ £9 ( .52 X & DchJig’Z
2-2-v6 |23 i — 4.5 11.64 17 169422 552,72 |o2vbn.
-32 |— 340 742 |199 1252 64229 19559 1330
s2 - 28 G €9.7l1.6\ |2€2 |G4TV =|1562.5 nsayg
23 340 lej2l1s2 |2720 2000
12-3:86] 23 16.2- 41.4 1161 282 104371.211572.7 {740 MT
22 |——! 340 [6£3.0]1.52 266 |(435.41574.9 |0955 M1
232 |m 1 .343 |192.01i.41 251 lu442.9 1522.4 1220
12-3 S22 | — -2 (€694 (1.6 [2R.© |GHHE.-S [I5E2.4 [N
2486123 |62 |- 40.0 [ l.blo | 291 |©457.211592.7 0235
2-4g| 23 .234ﬁ 4621 | (97 | 27.5 6457.411574.7 67259 M
SPEC INFO |10 MIN :zgg; ;g‘ '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'MD__

DATE \ =2 _-~B- %S

B-157
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MM&T

Mcgndvox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
.COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. D [ £~
DRAWING NO. SM-D-5005842
COOLER |COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION | CURRENT WATTS ETL CUM
DATE °C MINUTES WATTS °K AMPS @17.5vDC READING HOURS INITIALS
Wy w2 | — |28 [GER 1S [26H [©1200 1 er .S [maa N\
LSS 23 | — .35 G131 1.43 |25 .o |G139.3 [1274.3 [Asa Yl
-2 | ~ B4 G |6 l.4e [2Y. ST G143 [120 ‘3%
<2 - RRYI | 6Y |1y (2. |G\HI.a 225 (s ;
P19y |23 161 | —— 9.4 [15@ |26.6 |6157.2 |)3 97,7 0299 i)
23 —_ 5o |G 1. 42 [24.F |6evsA | 124.] [ ss
-3 — 346 7l.g {1.37 94 |6l62.9 1299.¢4 |135.~ F4
s | — 236 [CIJ|V.§3 |Re¥® |a'@l.( |ine2.Q (N¥S
b-2o-v6 | 23 |42 — 14,9 [152 GI22.1 1312 € |oye & |
a2z | — 350 |fey |1Y3 1250 [£129.9 13145 lovo 4|
-32 | — 345~ .6 (1.3 [24.3 [6193.o/131%.5 133oWWY
2 | - 285 16377 |1.s54 (277.2 [Q\87.[1322.5 N3
23 | — [.343 [63S[/42 [24.% [6'S8.[1325.G [2a3s
[-20-%123 (6,2 | — (919 [Lss (22,1 |61423 ||332-Flosv0 JA
3 |— 343 693 | 1199 lags2 16199.0 {13315 loyso prE
~32 - 3492 7,7 V37 23 9 (02 93 .0 13.30’.57 }330 Ga
2 | — 28 (674 |1.52 [26.6 |GR7.8)1342.4 |03
Il-2y-76 | 23 62 — (w7 |66 (273 |62523 13927 |orreds
23 |— | .39¢ |69.6 |11 (262 |625%0 ||394.8 |oGio #im
-3 | — | 3yq |72 |LY 24,5~ 162630 1319.8 |30
\-nye |23 |63 | — Yo.9 [ 161 |22/ [62722.3 [1412.7 |97 in |
mod 23 | — 393 699 |1.96 255 622791449 |pse B
SPEC INFO 10 MIN :ggg: -:§° ‘80°K 1.72A 30 WATTS INFO INFO
ONLY |@ 23°C [.232: 52°| MAX MAX MAX ONLY ONLY
MIN @ 17.5v
PERFORMED BY

DATE_\\- T ~B S
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MM&T

Magnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
.COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. O/5
DRAWING NO. SM-D=-5005842
COOLER |COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION|CURRENT WATTS ETL CUM
DATE °C MINUTES WATTS °K AMPS @l7.5vDC READING HOURS INITIALS
J1-01-96| =32 | — | 348 | 67.5| 1.92 {249 |L0032|1387 r
sz | — | .230 | Wb Y] 1.921249 (142.7]7%° 7|
WIS 23 | — -350 | pb 8| L4 | 2Y5 /145 2 [&°°
/1120 23 | b.O — | #AS5 | 1.53 |26.8 |p0/7.6| 1153./ |85
23 | — 394 (655 | 192 249 40192115474
-32 — 353 |06 2| 145 |25.0 | 6023.0]1/58.5|°"%
52 - 2885 167.1 |1.852 |26.616014]1162.F |N4s
11228l 23 | — | .350 || 1. (247 165.2
H1D%| 23 | 6.0 | — 3971152 |206.6 16037.5]|//73.0
23| — | 252 LS| /143 |50 [ (0392 | 11747 PB4
32 | — | .34 (A0 ],38 242 L0952 VI 7 [P
=2 | — | 2%5 |gralls1 |26.4 |6a472]1192.) N3y
/13-%| 23 - | .35 3140 | 245 1185.2 |29 ¥
1Pl 23 | 6.1 | — Y| 1.60 | 2.3 |6057.57 11990 7",
23 — | .399 (42 | 2¢9 (089211947 /
321 — 1.344 1092 | /43 | =50 |(063.0 |\ 1198.5 "5 2
Ss2 | — 215 6. .52 |26.6 [GOGTH|12a2.] l"\qc\‘é
11-\0 .36 23 - s 668 :
1{-13-8¢] /7 a2 — 3RS (1.5 |63 (6882.5 !Ns_}m
| H-17-%6| 23 [6.{ L 1L 48 125.31|6117.7] 1253.2 |0301 31k
23 ~— D g |63 |14y |2y G\, 1254 ] eﬁ£o§
H-.Rg =31 | — LAIMNY . 6G9.G[1.3F |43 |6'23.\ |1258.€ \3¥S )
SPEC INFO 10 MIN :ggg; ;g' "80°K 1.72A 30 WAITS INFO INFO
ONLY @ 23°C (.232: 52° MAX MAX MAX ONLY ONLY
MIN @17.5V
PERFORMED BY

APPROVED M DATE \\~ \ ,- BT
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Magnavox

MM&T

LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
.COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO, C/s5
DRAWING NO. SM-D-5005842
COOLER |COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION | CURRENT WATTS ETL CUM
DATE °C MINUTES WATTS °K AMPS @l7.5vDC READING HOURS INITIALS
WYge| 23 | — | 350 |56 | /32 |24.3 |5959.3|994.9 P75 034
32| — |.397 ez | 134 [23.5 |58¢3.3|997.¢ |73
W4l | - 8 o B |/.STo|263 $T62.3|1022.8 |iIn
U5l 2310 | — |44%| 198 |25.7 |5877.]|1013.1 |77
23 | — |.353 5.9 )37 (243 |58793|/0/4.8 X
32 | — | -359 |l 2|ty | 247 | 5423 410/8.9 22T
52 286 |67.0|1-50 |26.3 |5297.5(/0230|"7%5 YO
WS Hela3 | — 350 | bb.p| .45 | 254 /025 .3|%°"
AR — | HE8|192 |26/ |5897.51/033.0 |7Z XA
- 23 | — | 35 |bsiLlr92 |2Y.9 155%9971,03s. 27
-32 | — 347 Bl 743 | 250 | 573 2|/038.7 B
-t 8Gls 2 | — 28¢& 664|151 264 |5907.5 [1943.9 [nic)NE
11-7:896] 23 | b.O — 1327|153 [26.8 |59/25°|/053.0 %
23| — | Bsl|eSyll¥2 | 247 | 59192|/05Y.7 072
-32 | — | 3Yl 1672/ 43 | 35.0,5923.0, 25557
/786l 23] — | . 350625445 | 254 /0453
UrO0FHy 23 | Ol — 139291753 |28 (597251 //13.0
23 | — | 353 |665 | 142 | 248 |5979.21/11/4.7
-32 | — 347 2.5 1.3 o | 5753.21/1187
- 10Kl 52 — 2RG |[6C.X| 1.5 |7.© |5987.4(1123,]
1-1)3b] 23 | .0 — 399 |1.53 |2.8 |5%997.8]1133.3
I 186] 23 — .345'T 66.5| 1.43 | 25.015999./ |1134.&6
SPEC INFO 10 MIN :ggg; gg' "80°K 1.72A 30 WATTS INFO INFO
ONLY @ 23°C |.232: 52° MAX MAX MAX ONLY ONLY
MIN @17.5V
]
PERFORMED B 2
APPROVED B DATE //’Z///S’é
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MMST

Mdgﬂdvox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RﬁSONANT CRYOGENIC SERIAL NO. C:b‘fr—
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 °K AMPS @17.5vVDC READING HOURS INITIALS
/0-2%8b| 23 | — -347 (%3 | /.96 [25,6 |5707.3|8492.8
32| — | 347 |43 |1.37 |24.0 |591/./ |3Y6.6
S| — B 6581151 |26.4 |5115.4[850.%
102480 23 [5.8 | — 1327 11.52|2b [5725.51861.0
23 | - 347 W53 | .44 1252 157272 825>
-32| - .349 |©5.0| 1.38 [24.2 |573/. 48669
S | — " 2BTF [ 65-1 |15 |26M [s7354 R
1029%]23 — 350 |bs.1 | 195 |25.4 813.3
103084 22 | 5 — [32%.2] .52 [20.6 |57¢4551881.0D
23 — 350 |51 | .43 |280 |57Y7.5188.3.0
-32 | — 348 (5.2 14/ 247 |5757.21886.7
<2 - 282 |66 3] 151 [26.4, {57553 IR0
0209223 | - 33500l | 145 | 25.9 3.3
103219 22|58 — 437 11.52 |26. |57654%|9009
> | — 350658 | .44 1 25.2157467.3]902..8
-32 | - 347 |€0.4 | 3R | 242 |577/./ [706.6
s2 | — 286G |6GC.3| 151|264 |51154 Q1. §
W3- FHpl 23 | — — 22.511-54 1270 |5837.4(972.9
232 | — | 255 5| )4 |25.6 |58392\74.7
| -32 | — 390 | 6.3) 1.39 | 243 |5848.0|976.5
11-2Rp| 52 | — 95 |6\ |15 |64 |5847.3{982.3
4% 2% ] 4.0 — 1404|195 |25 |58576]| 793.)
SPEC INFO |10 MIN :ggg; ;g 80°K | 1.72a |30 WATTS| INFO INFO
ONLY @ 23°C |.232: 52° MAX MAX MAX ONLY ONLY
MIN @ 17.5v

v/




Magnavox

MM&T

LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. 2 ~
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 °K AMPS @17.5VDC READING HOURS INITIALS
TV e A - TR (RO R I D ol A i Jar g T el

S | — A (CHa ] LS e [Tany o543 ewe S [ e NS
o2 23 |5 | — 293 |5 d [27.0 [55%9Y (799, ] [T A

73 | = e PO WL N B A Tl N A §

“Zo| = [ 30 [eh 7 e [vee [Ganz| a6 [y

sz | — 2238 e |10 [R¢.3 [sRq2[ven. T [N\ |
02z2% 23 | - 550 (e 2|07 254 oz [HetD )
icend] on [S7 | — [ v [)5F 1270 [scgy73)] 07

23 | — 252 |@4.5 | i9Y 252 56063 |79.& 17555

-32 | — 35| |eM.T | 1.35 |23.¢ |Ssciod|IHsR |

=2 -~ RE] co-t}| 1.5 264 |5¢14.3]W™N.% |inas
0-248d 22 | 5.9 — 39.4 | 1.54 |27.0 [54z44 |759.9 [0737

23 — - 349 64.3| I.4& _S5.G 3‘@26.3 Jel.¥ R R

-2 - e Y- 642 | .38 23.8 |56230.4|7165.9 |w2as

s2 | — 2BQ |65.9 | 1.51 |26 Y |sg3s.(|119.C [\
1002490 23 - L350 | 669 1.95 | 254 772.3 [*®
102784 23 | - | 350 [(M3]|146 | 25y |5085.8/221.3 |°F

23 | — |250 MG |l |25.b |Sl87.31922 % P7%°

~32 | - |.345 [eY.6 09 247 |5,9/3|826.8]

S22 | — | .23 |65 |1 5o [26.3 |5695.4|R3IS N\
022%| 23 | — | . 350 |5 [1.45| 254 £33,3|%7%°
02980 23 |579 | — 1333 | 152 |26.C | 57054 840.9 732
SPEC INFO 10 MIN :ggg; ;g' 80°K 1.72A 30 WATTS INFO INFO

ONLY |[@ 23°C [.232: 52°| MAX MAX MAX ONLY ONLY

MIN Q 17.5V

B-162
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MM&T

S

Mcgnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC sErIAL No. ()| f;-
DRAWING NO. SM-D-5005842
COOLER {COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION | CURRENT WATTS ETIL CUM
DATE °Cc MINUTES WATTS °K AMPS @l17.svDpC READING HOURS INITIALS
10158 -32 | — | 350 |M%| V.37 |24¢ |5Hi.5 boz.c'%’
a$8gqd s | 23] les. .o Rey 54‘163 '
St 3] 23 - | 3D sl LY 125 ¢
O 1Yl 23 | 58 — 294 152 |26 154809
23 - 47 et 2.1 1143 1 25,0 154824
3R = 351 el .35 123 | 5481
2| — AJ | G| | o 263 |4t
10 %| 23 235D | S0 145 |25 4
1047.% 5.8 .ol 1L52 |26 |55008
= 4. 194y 1252 |s5029
— eS| 1,35 23.6|550¢.9]
- 50| 2£-2[5510.7
10 20 v6 L6.6 [55Yqs
‘ (L=} Lrsg

la-2a-3d 2.3 2.y |Fsyge
23.6 Fs5se.2
R€.3 |sxqay3

Q-or K 24.5 ‘

'_:/I(C LQ‘ILL 3‘3‘944 :

a2y RE 29.0 | Ta 44|20/

SPEC NP0 |10 wIN |.280% 23' 80°k | 1.72a |30 wATTS| 1NFO
ONLY [@ 23°C |.232: 52°| MAX | MAX MAX ONLY
MIN @ 17.5V
O
PERFORMED (& L k-f‘_ oy

APPROVED

B~163




MM&T

Magnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
_COOLER, LINEAR RESONANT CRYOGENIC SERIAL No. (] 5/
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 °K AMPS @17.5vDC READING HOURS INITIALS
088632 | — | 347 1 65.3] /34 |23.5 | 53205 4{2.0 |13 L
=2 | = 255 6651 4F 259 |5330R| 4663 rxsaw
23| — | .350165cl Ly 12¢¢ AR G 12
K| 23 | 58 | — |26 | .5 2.3 |53%0.§] 474.3 °7"9991L4
232 | — | .352 4% | 1.42 1299 [53445(479.0 [
32 | - |.352 (4.4 | 1.35 |2.3. |S346. 7| 482. 2%
22 | — R\ 165 6| LAY 259 15350.71| 4K4.2 [Nes
R 23 | 5.¢ — 1394 | 1.5 | 26.3 |50 49,3 P10
' 2% | — |1 .353 |43 142 (249 |5262.7|493.2 V7S
T32 | — 1.340 [WMe] 1,26 [23.F [ 5365|502 3|2 F RN
52| — -2 | S5-6] 147 [25.9 [9310K]506.3
10134 23 | S | — 39.411.57 1260 154208 6.
23 | — 351 |4 el 1,94 |25, 2. 19422415579
"3 | — | B34 4] 1.36 |23 R 185426515020
IR — 1,393 1682, | /.97 1 25,6 |S4931,3 |5
1214 23 153 — |7A.51 152 |20 |SYWCB1570.3
23 — | 349 (s | 194 1252 |544231577.8
37| - 34Y b | 135 123, | SYYI2]| 582/
22 | — VAIOIGT Y130 RS, [SHs5NITB &2 |i
23 | — | .3s5p |6%.R] 1.4 |24< 5.3
5 9l23 |58 | — 13 |1sq |27.C |S4C.&| 593
35R8g 2 3 — 2;)8 ") led. 1 | 11He |25 | S¢,2.9 S9%4
SPEC INFO 10 MIN :280; :§° éO'K 1.72A 30 WATTS INFO INFO
ONLY @ 23°C |.232: S2° MAX MAX MAX ONLY ONLY
MIN @ 17.5v
PERFORMED B
APPROVED DATE /(:// Djﬁﬁ
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MM&T
Mdgncvox LIFE TEST
ELECTROQ-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC sertaL No. (/5
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 °K AMPS [@17.5VDC| READING HOURS | INITIALS
10-1.8| 23 | - e 350 [ 64S| LY |24S 228. 715
0281 23 |57 | — 13971499126, |520C9] 334 mﬁ!—f
23| — | 352|647 1,39 243 |s701]1] 33), =°°%C
32 | = | 349 |odb | 32231 |5206.5]342.8 |G
272 - 2B |e5.q (1472 (24 F [S2ieS (3464 (w
C2-%6] 23 | = | 350 leY/ | )y 2457 2984 (2o°° |
(34 23 | 57 —  139.2.1149 [ 2.l |y2209135L.¢
22 | = | .3 [e4.3] vV | 247 19222413579
-%2 | — 352 149 |1.33 | 233 |522651.262.0
27 |— | R\ |5 ®||HE |25.¢ |52 ]366.9
/O L8Ll 23 | 5.7 | — 3%0.06{ .48 | 25.9 [sz80.7 | 4/6.4
23 | — 352 |44y | 1 40 | 2¢.5715282 S\ H18.¢
32| = | .34Y 1649 | 133 |23,3 |52%C.¢1422.0
S22 | — 255 les.6 14c 25. ¢ |50 42613 |
0656123 | - |.350 |64 LYo 12y 4258
7| 23 |58 — 29.3] 1.48 125°F |S5200.8| 43 3
23 - 348 | s | .40 [24.S | 5303.HRB.7
-22. | ~ 34) [(S:311.33123.3 [<3206.81442¢
=2 | — ¥ 1G5-¢l 140 (257 |5310.F| H4E63
/078 23 |~ 350 [se] 1.40129. 5 #5.5 |2
08534 13 |58 —  129.5] 149 126€.1 5310.(3; AT 3
w36 23 oz‘oé:q_gw esol \42 249 | 5322.41957.9
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
APPROVED B pate /- - )CF

B-165
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f MM&T

Magnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. OI )

‘ 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 °K AMPS @17.5vDC READING HOURS INITIALS
]
s G5 23| = | 250 [44.8| 14 | 295 Zu B i
4 7264|2723 159 | — |9¢|,98 257 (5003|224, 4 '
1 23 | — K7 |668| i35 |23.¢ | 5081612171
> - Y GCH. (.30 RT3 [sSas3zxm | 2193
-3l — B4 |G| (3 |RY bawe. g (122
-32 | —  [.34% 65 0f132 [23-1
y | - LBB |es5. (|1 |R6.3 SN [RWE.Y
7-29-8| 223 | 5.8 — Ho.s | LYY 25,2 [51409] 274 7%{
23 | — | .30 |40 [ 1.29 | 24.3 | 5742.3| 277.8 P99 ‘en/
23 | — 35 |43 [1.39 [24.3 |5i435% [2719.3 boas WAS|
| 32 1~ | .35y {©3.%11.33 123.3 |5]46p | 232, |2¥F
, s72 | — | -2 4.5|1.49 |26-| [S(505]|286-4 [\1B35\@
: 929961 23 | — | 35041 114 l24.5 2959 7
| 9.30.%p| 23 | 5.8 — (392 1.5/ |2¢. ¢ | 5104|29.¢4 |07y
' 23 | — | 247 44| 1.29124.% | 5162212927 [9845,
32 | — | 349 [w3.8 1 1.541232.5 | sikde4| 301, 19

720.|ls2 | — | . 2%|64.3] 1L.4% [259 |Sex|306.3 [
0. 1-%6] 23 5.7 — 1394 ] 1,4 [26.1 |51%03|3/0. .4 P}
23 | — . | ¢35) lWHd | 1y2 1299 1518211 3i2 6 BB M
23 | - 35 |6l |HNo |24 [S1S3.5T13I19.0 loiy ¢S

\

o] e e
L

— (=321 ~ | .33 (%2 .33 |22.3 15186513220 1315,
1n-1-3€| 32 P9 165047 |45.7 |$790.9 | 2253 11372
.208: -32°]

SPEC INFO 10 MIN [.280: 23°| 80°k 1.72A |30 WATTS INFO INFO

ONLY |@ 23°c |.232: S52°| MAX | MAX MAX ONLY ONLY

y MIN @ 17.5V
, PERFORMED BY
APPROVED M DATE \ S —D—"RG
B-166
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MM&T
Magnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC SERIAL No. (15
DRAWING NO. SM-D-5005842
COOLER |COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION | CURRENT WATTS ETI CcCuM
DATE °C MINUTES WATTS °K AMPS @17.5vDC READING HOURS INITIALS
9|2 | = | 2NS | GeRIIAT (24T (49500 R6.2 [nes\WY
9-19-%| 23 — - 35D 659 135 |3.6 9%.3 |77 |
9.22%0| 23 | 5.8 — 41 144 | 2572 |s500v.©| /Bb5 |77
9228 23 | - .349 1 b4.2 ] 1.3 [23.8 |so0e.2| 1327 [O197N
.2284-32 | — |.39Y 1714 | 1.35 [27.( |5006.7| 1422 |'3%
22491 23 | — 1.350 kg [1.3C [zZ.% /98, § =0
92336 23 | 5.8 — 415 1144 | 25.2 | spo4.0 | 55,5 107799
23 | - 350 4.0 112 123% |lapzi.8] j57.3 |33
“32. | — 1.346 4.3 132 |23.1 | 5026.7|/b2.Z]
=2, - 285 | 663|143 |25 [Sa3oq|IGe - H
25| 23 - ,350 bbly | 1,35 (23.0 108, %
2248423 |53 40,6 | .99 | 26.0 | so4/.0| 1765
23| — ,ié’s; b4l | 136 |23 9 |50423117)%
232 | — |.anhc lgsql135 |23.¢ Syl NS g
-32 | - 34T 1 pY2| 134 | 225 |50%.5] 152.¢
52 | — 2BS” |CuS | l4s |5 .Y 550 ]| 1R6.4
929.%| 23 | - «Jso bt | 1.4 l24s 1€¥.4
5L 23 |5.% 40,9 | 1Lyy |25.2 |sDe0a | /96.4 3T Ml
23 | — . ?ﬁj@ AHI| 135 123-C |5062.51 IR.ONToNAN
-32 | - | +3406 |66, ) 1231233 |S0eb¥|202.3 ' .
q2s.w¢| 572 | — - | e A 145 |25 sV 2063 \\3«=§
.208: -32°%] .
SPEC INFO 10 MIN |.280: 23°} 80°K 1.72A 30 WATTS INFO INFO
ONLY |@ 23°C |.232: 5S2°| MAX MAX MAX ONLY ONLY
MIN @ 17.5v
|
PERFORMED
APPROVED B Az
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MM&T
Magnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO. CDI:Y
DRAWING NO. SM~D-5005842
COOLER |COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION | CURRENT WATTS ETL CUM
DATE °C MINUTES WATTS °K AMPS Q17.5vDC READING HOURS INITIALS
ahslse |23 |57 — - — — 45045 g T
23 - .350 |35 | 1.3 |22.8 [4365.3 | .& LAY
23 = 350 ledt | 1.3 |122.8 |HS0e | | 2.1 L
-3 — 347 |30 | /.3 22.8 |4371¢.3 ] 51 N
915/s6 | 52. - 291 1646 | 1.4 24.5 (48747 | 9.0 %
9/1e/% | 23 | 5.7 - - = — 49843 | i9.8 HL |
2% | — 353 |63.6]| 139 |1723.5 | 49843 21a3 SIS
~32 | — 39 | lT | 129 |22.0 [4390.0| 25.5 7L
ae(kc| S22 | — | .299 (GO 4 [ s [4[US | =X .4 \zﬁ
9/11]86 | 23 | 5.8 — H0.4 — — 49049 | 39.9 o)
23 ~ 347 |35 | 1.32 123t |49¢c51 | D.b
32 | — | .343 | 328|129 | 22.6 | H910.0]| 455
IRgl s2 | — 29 [ 63\ | VMg [*5.4 |49\ 1) 4T ¢
)1/36| 23 .350163.3]| L35 | 23.¢ 51.9
ﬂl%l&c 23 |s.8 — Hit | 142 1249 (9244 | 599
23 — .39) lwty4 | 1.35] 23.6 (49259 6/.Y4
37 | — .342 |1 T| V34 (235 |49300 | 45 b
£2 - 2R |30 ] |45 |54 | M40 G
315]%86] 23 - 350 | w2.%| .35 123.6 72, . |
k|| 23] £.¢ — 40.9] 1.44 1252 {¢4941.C | 7b.5
1 23 _ 0350 | 6b.O} V.32 | 2.3 |49y2.2| 277
-3 1 — | .39 {©3.7| 1.3\ [229 [494e.7| 2.2
SPEC INFO 10 MIN :ggg; gg‘ g0°K 1.72A S0 WATTS INFO INFO
ONLY @ 23°C |.232: 52° MAX MAX MAX ONLY ONLY
MIN @e17.5v
PERFORMED
APPROVED BY
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PERFORMANCE TEST

t

Sheet | of 2

DATA SHEET ,
COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC. ' SERIAL NO._ (/.45
DRAWING NO. SM-D~5005863/SM-D-5005842
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 2‘21 Lbs - 2.5
4.1.3.1 Pressurization %0 |PSIG Info Only
4.1.3.2 Leakage Rate [ $0V|STP CC/SEC| =~ 2.7x107/
4.2.2 Test at 23°C Horiz; Turn-on Current - Amps Info
4,2.2 Cooldown Time to 100°K 5, Minutes - 7.5
4,2,2 Cooldown Time to 80°K . {~ _|Minutes - 10
4.2.2 Minimum Temp 39.5 |°K ' Info 80
4.2,2.1 Stabl. Temp. with 0.35 Wact Heat Load | (77 [°K 80
4,2.2.2 Temp. after 1/2 Hour Operation (7.9 |°K -~ 80
4.2.2.3 Cold Finger warm end temp ‘ R4 °C Info Only
4.2.2.4 Input Volt, 17 VDC Current/ “2 ADC

Power .24-t4 1] Watts - 30

4.2,2.5 Stabl. Temp with 0.35 Watt Heat Load 2.3 |°K 80
4.2.2.5 Cold Finger Warm End Temp 2 °C Info Only
4.2.2.5 Input Volts 32 VDC Current ADC-- l

8.0 K Power ke “u./ {Wates 30
4.2.3 Test at —-40°C Horiz; Turn-om Current ¢  |Amps Info
4,2.3.1 Cooldown Time to 100°K . {7 |Minutes - 7.5
4.2.3.1 Cooldown Time to 80°K f 3 IMinutes - 10
4.2.3.2 Stabl. Temp with 0.2 Watt Heat Load 7 _|°K - 80
4.2,3.2 Temp after 1/2 Hour A °K - 80
4.2.3.3 Cold Finger Warm End Temp i -3/ °C Info Only
4.2.3.4 Input Volts 17 VDC Current - ADC !

Stablized Power QﬁZ‘Z :Q[/,"./‘) Watts - 30
4,2,3.5 - [Temp with 0.2 Watt Head Load 47,2 |1°K - |80
4.2,3.5 ' |Cold Finger Warm End Temp -3/ °C Info Only
4.2.3.5 |Input Volts 32 VDC Current . 7.2 ADC . .

EA._OK Power —aiodit /.= |Wwatts - 30
4.,2.4 Test at 71 °C Horiz; Turn—om Current /. /) |Amps Info
4.2.4.1 Cooldown Time to 100°K 59 Minutes - 7.5
4,2.4.1 Cooldown Time to 80°K PR Minutes - 10
4.2.4.1 Stabl. Temp. with 0.2 Watt Heat Load LG\ °K - 80
4.2.4.1 Temp after 1/2 hour 57 2 °K - 80
4.,2.4.2 Cold Finger Warm End Temp_ 7.\ °C Info |Only
4,2,4.3 Input Volcts L7 VDC Current ) <7 ADC

€. 0 7K, Power —SS.—2 2<. 9 wates - 35
4,2.4.4 Stabl. Temp with 0.2 Watt Head Load =52 1°K - 80
6.2.4.4 Cold Finger Warm End Temp s °C Info |Only
4,2,4.4 Input Volts 32 VDC Current ADC_

‘ Power a BT, |Watts - 35
T~ . -~ — AV AR . ; ; T
2 FC Y MED tﬁY‘/g—‘f&a‘( / /ﬁ)—/‘/‘. // <oy ¢ _
',7'/// 7/(4 ’ __\/’}
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PERFORMANCE TEST

DATA SHEET

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

Page 2 of 2

. 1 /-/
SERIAL No. ~ (// S

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 5,2 IMinutes - 7.5
4,2.5.1 Cooldown Time to 80°K ¢, |  |Minutes - 10
4,2.5.1 Minimum Temp . °K 80
4.2.5.2 Stabl. Temp with 0.35 Watt Heat Load (2.4 |°K - 80
4,2.5.3 Temp After 1/2 Hour With Heat Load {~-%, 4 |°K Info 80
4,2,5.4 Cold Finger Warm End Temp 4 °C Info Only
4.2.5.5 Input Volts 17 VDC Current ADC
ER-0 Power 23, % {Watts - 30
4.2.5.6 Stabl. Temp. with 0.35 Watt Heat Load X2 °K 80
4.2.5.6 Cold Finger Warm End Temp 24 |°C Info Only
4.2,5.6 Input Volt 32 VDC Current ADC . '
Power =<%.i- 24, (£ Watts - 30
2.2.6 Leakage Rate 234 —1|STP_CC/SEC| - 2.7%10-7

/

PERFORMED BY 57 ‘e

]

~

WITNESSED BY MQ.A. MAGNAVOX

WITNESSED BY

B-170

Q.A. CUSTOMER

DATE
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MM&T

Magnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC SERIAL NO.___ D\ &

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 °K AMPS @17.5vDC READING HOURS fﬁi&IALS
- 5.7 23 - -t 4.2 (.50 6.2 |62238 1233 ‘QSQ%ST
20 | — 33 7 €29 1194 |25 X |63 39S |33 gh
s2 | — |.282 [@2%|[.6% |29.4 |62®.6]1345. 5 m:&ﬁ'
I-é-27 |20 12 —— 13588 |17 2445162403 |13542 ool
37 |— [ 340 l|6¢s |16~ {262 ay¥2.4 113523 o2 dm
Y |— | 33¢ leso |M71 |34e |82%.|3¢t. v |i35094
I-7-92 |20 |84 |'—— 387 |lse |221 |61.Y 13263 |og:0 8/
23 0 J— Y s 1224  |¢263& 13728.8 125784
3] |— | 390 (2.3 [I.Y3 |250 |gacrd \3sl7 |11 R S
-9-37|20 |50 |[—— lq10 |58 7/ |6201./]13942 |o255d4
4o | — 399 681 (.58 (22.( |6293.4 {1903 |05 47y
2 | — 342 @5 [1HG [R5.€ A 1S3 NQ‘Q%’
-32 |— | .34% |723 |4 |34s (€2%9 1%y |1325°F
g2 — 282 |G3.Y | [.QQ [2.( |©2F1.} |49 N{(Tas
23 - 39 2 1€2) LS5~ 262 | ™ N 2 900
l~q-77 122 oo = 1393 157 [22.¢ |630té |1us logosbh
20 |— 133% (€490 |ls® 262 |6302.7 \iH15 7 log21 44
[-T-&7|—32 — AMS A€a. ol .\aa - 6% (B2
[~ 2D |S.© — IS5 | /. i [RR]) | C386FH{IH1T1Y ?g\_\;%
s | — .2=.N RHI1.eA (2% |GIWR|MA],) IS
20 |— | 2% a3 | | 225" 2000/
Irts7120 (&) |——— 1394 |15~ 63y, 2 |+429.7 |ogic Im
SPEC INFO 10 MIN :ggg; ;§° 80°K 1.72A |30 WATTS INFO INFO
ONLY @ 23°C |.232: 52° MAX MAX MAX ONLY ONLY
MIN @ 17.5v
PERFORMED BY

APPROVED st%ﬁsﬁ‘s_ DATE | - 14 -
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MM&T

ngnavox 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 °c MINUTES WATTS °K AMPS @17.5vDC READING HOURS INITIALS
12184 52 | — .24 |gs.5!i72 |B=a.i|sRILS *36§m>§)
23 | — S €42 |15 |2 | —— | 20090 |
I (22476 |23 |&O | — 13¢9 |[63 |RD.& |§19L7 |97/ lorwfs
2z | — | 39 g5 (157 (269 1597399992 [0 |
-32 — e N CR[1.4C 5.6 |5QRT.S|i0a2 .8 I
I £2 | — |.2%& |31 [29.9 (%7 sl (a3 [ 172
| 23 |— |4g70 (£12 |1 (242 |T— |— |2e00
12-225% (23 |$ ] | —— %Y 163 220 |s99.8 llosz | |02 O
23 |~ | 372 |6+€ (169 269 |s99.5 jo59.0 |howidn
-32 | = 343 1693 |Iv6  [PSe  lsguz) lloga.y 308,
23 -_— 392 2.2 |/s50 262 - — 2000
11-23-% |23 — — Je2 |17 297 12771 |e20d
o |— 32 g2 |89 (39 | ez g |ewed
~32- - 340 e | 146 | 256 2 |lof2.6 |G3o .
s2 - RIEI [G.61Vy 2T [5]971. 51106 X «13q§5
12-2¥-¢61 23 5.9 — 3.7 | 1-€% | 287 |57¢/1.9 07502
23 ~— a3 |82 159 269 |&93.67 129694 lowic N,
-2 | — | . >R (G4 [1.4Y [25.2 |s991.5 |92 133NN
1-2-%7 |461) |— S J9. A l.67 292 | &/€l7 |1276-6 | o233 47
49.8 |—— 1292 49¢ |l¢— 1299 |6/€2.v |127¢.3 0923 mr
R ~21.6 |—— 390 2.6 |14 259 1624 112623 1330 n7”
I-5-8¢ (203 |53 — 1375 |l&™ |2#9 |42247 [I334¢ ogal I
SPEC INFO (10 MIN :ggg; :§° 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\ML_

DATE \ -~ -
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MM&T
{ MGSHCVOX LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
j .COOLER, LINEAR RﬁSONANT CRYOGENIC SERIAL NO. D\ &
% DRAWING NO., SM-D-5005842
COOLER |COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION | CURRENT WATTS ETL CUM
K DATE °C MINUTES WATTS °K AMPS @l17.5vVDC READING HOURS INITIALS
1 \2ALRE v — 44 <l S50 .6l Res.q e SN
F TEST] STRND SV Down Y o \NSTTTRLL LMM_
- TEST STHMD TuMNGY |ww | LGB WRt
! (2.12.96¢ 52 - R |G [1.g 1272 [S1S51.&6(BS6 .
12-15-%¢ gt -2
: ) — 23N 163 118G [25.6 |sga3Sy
‘ -3z | — |.334 |Gg=2|1.451 |25.7 |ssa1¢
R 2| —~ |25 |cM[\D\ (289 |sRii.¢
3 — 390 | €6 L] 2¢.4
1298 (23 g | —— - 1363 |) 267 |s5721.9
23 | — 333 603 |13 (224 le#23.7
32 | — | 7222 649 |19 2475 |5322.y
. S _ RIAY IS 1Y [30.5 |S531.8]1946.0)
{ 23 —_ 333 668" | 4o -6 — —
* -2 l23 |80 323 [1.s¢ 29.2 |&sv9 9
' 23 | .242 |6lé |Ig1 269 |seu3 v
| —32 | — |.343 |cu.5 140 |es 4 |53
| $2 | — |.285 |cua i) |=29.9 [Sgsi6
1 23 |— 3w s |5 &2‘1.
‘ 12.16:9€ |23 0 |—— |2¢3 |163 295 |spé.8
| 23 - 393 g41 1.5y |29 W¥4.o
3 RBEQ 32 | — .za‘f?iz' S |1.45 |25.4 |S€g13
1 SPEC INFO |10 MIN .280: 23°| 80°K 1.72A |30 WATTS INFO
ONLY |@ 23°C |.232: 52°| MAX MAX MAX ONLY
‘1 MIN Q@ 17.5V
PERFORMED BY

seroved PRS-

DATE - \R - Q

B-173
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MM&T
ngnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
.COOLER, LINEAR RESONANT CRYOGENIC SERIAL No. Olb
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 °K " AMPS @17.5vDC READING HOURS INITIALS
1-sggls2 | — R (G [y 305 |5ci3 {340 [ina NN
23 | — 94 e 1152 |2¢¢ N
i?bau_ﬂﬁ-fe 2z |so | — 3¢S 1.9 7.2 |5%€9.| | 759 029084
ot |)2-¢-6 |23 |49 |——~ 3(.8 )62 1292 ls¢r0.2 Dv65 lospsh
O  |— |.237 23 |lyé |26¢ |sem¢ [290.) |i5% B r
<2 _ 277 G2l |13 [32.3 @171 71924 Ings
23 — 370 g2 |12 1€ 2000 |
29-78 (23 |50 | —— 1399 5y (249 |912.4 |@2.7 lorwhn|
23 | 3do |66 |1.42 257 |s699.9 |504.2 |oso 9 1)
32 i IY2 4728 |\t 247 |5€9%.1 18024 122724
2| — | .28as]613 |1.62 [2%.4 |scq1-1|”i2.4 ms@§
23 — 290 636 he~ 262( 2000
p-lofs |1z |50 |—— 321 |k~ |arg |S7%7 4 |422.7 |oz«sPn
23 |— |.34¢ 629 |W5¥% 20 16209.0 (2243 |owseg
32 |— | 339 622 |I& |26 7y 19294 | 1330 ¥
52 - 2277 QRN |De.51ST717.1 |33 \'\3o¥\;§
3 ~ .3 4O 63,1 g2 |25 200e
d2-1-161 23> |5 . 3§63 1164 7 18225,/ |892.7 o>y,
23 — 395 2.9 |59 | 269 |5729.0 18943  loriodn |
-32  |— 34O 643 |1.4¢ & |573,9 lpus./ 13508~
23 — | 340 163.) | 1@ 2 2¢0Q
i272-v6 [ 22 |50 |—— 3¢ ¢ 165 1299 \SM24 19272 lorewedm
SPEC INFO |10 MIN :ggg; gg' "80°K 1.72A |30 WATTS INFO INFO
ONLY |@ 23°C [.232: 52°| MAX MAX MAX ONLY ONLY
MIN @ 17.5V
PERFORMED BY

PROVED PSS

DATE \ -~ RS

B-174
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MM&T
Magnavox LIFE TEST

{ ELECTRO-OPTICAL SYSTEMS DATA SHEET

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

COOLER [COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION | CURRENT WATTS ETL CuUM
DATE °C MINUTES WATTS °K AMPS @17.5vDC READING HOURS INITIALS
| -26-56 | 2> - N/ Whq |15y 9 2 000
2-1-6 | 33 |60 - 368 | le¢ O |55279 (6448 |07vBn|
) 23 |— |33 €42 |1.56 |23 |4F30.7 |6H%é |00 FA|
. -32 | = |,3ve 457 |13 250 |55398 |6507 |Izzedry
4 s | — 2B |68 [inL [aa.y |553g® (G54 az\%g
23 | — .3 Yo él.g |12 |2¢6 4

s 2-2-v2 (23 |60 e $iq 163 1295 |5699.q [(€¢.8 |ervedn|

4 ~22 | — | 370 |652 |iy> 1257 |gsrqe (6w.7 |z |
=2 | — .2I1% |61 |18 2%.% |s5s5871C4.6 v

23 .340 1§ S0 |26.3 2006 |

Tolaz-32L] 23 |80 280 |1.58 1227 5568|6848 [o740 MY

23 |——1.340 62011585 |21t |58\ 6Flo o95,i:1
* -32 |——| .336 |(L1.6!1.45 |254 |5524.6! 690.5 | 1330
52 —~ RN G\ |14 [ 3.5 |£578.6|6T4.5 [1N3e

2-4:86| 23 |5 0O 30211.62. 1284 |ssg89|704.8 16233 vy

‘ 23 |— | . 239 | e2.111.53 | 2¢.8 |559L1] 701 0955
32 | — | .34] bbol 1.45 125.4 15594.6] 210.511330
_ s | — 1S | 62. 5] 10 | 298 3STBI [ WH-G UV

23 340 | 633 1.5C | 2653 2000

125%6| 22 1 8.0 | —— 368! 164 | 227 K6o%G | 7242 0735y
22 |— | 342 |18 ] 155 | 264 156110 |72(.3 0550 .o

& 32 | =— | .530 1 kbt L4] Seia. 6 | 7299 Li330 AT
SPEC INFO |10 MIN :280: 23°| 80°K 1.72A |30 WATTS INFO INFO
ONLY {@ 23°C {.232: 52°| MAX MAX MAX ONLY ONLY
‘4 MIN @ 17.5v
PERFORMED BY

APPROVED BM— DATE \2r 20 G
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MM&T

Magnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
.COOLER, LINEAR RéSONANT CRYOGENIC SERIAL NO. <\ géﬁ
DRAWING NO. SM~-D-5005842
COOLER |COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION | CURRENT WATTS ETL CUM
DATE °C MINUTES WATTS °K AMPS @17.5VDC READING HOURS INITIALS
N-vg- =32 [— 2Y2 ¢¢.9 1LY 1257 18294.¢ (906 {1334
S22 | — 280 162.5 1NN |29F |s2Xxx (44.% |0
-20-96] 23y |50 | — 313 |hg2 |293 1530989249 |orewfa
23 |— 399 1620 |loy (371 |8310.2 |92¢.2 |0930 24|
-3 | — DT, |GS5D|1. s |26.3 [53W.) [43s.) (DI
5 — RN ¢ 1 62.1|1V2 3.\ [S319.0) 4347 1INSSW\N
23 | — . 333 |23 1.54 (270 (53218 |4 T z.o's%
y-20-96 123 |5 | ~— 37.] {165 12€9 532904480 loz1w /M
23 |- (238 62,1 ||y € 2723 |53347 4Y6. 7 omrﬂ&
-3 |— | 333 |621 |Lv7 |359q |533%.p |4sd7 |izavP|
&2 — REG |Gl 113 (3a3 |$33%)) |usY nag%
ayw6 |23 |80 | — 376 | lLéy |27 14394101505, loryo 4%
2y | — 339 (62,7 |,s5 |21 §3%.7 |50, 7 o‘urﬂmJ
~32 |— |,346 |6si¢ ||.4f (2577 [5399.7 |S10.7 |133s 4|
j-2>-%6 (23 |6@ | — 310|169 W |8Yer.0 16250 l0790 H )
23 ~ | .,336 630 |1.56 (5900 |526.2 (09304,
=32 |— 337 1659 liye |25.5 [s98.9 [53).3 @igos”
Yo |— | 29% 605 |59 1226 |s¥23 |s33.2 |0 fr]
1-26-% |23 0 | &— l37¢ |166 290 |§Y240 |594.9 |0790f/-
23 — | 1339 619 |lse | 223 [5H30.7 |suc.c a8~
~22 | — | .33> 616 |l.4r |2&59 |¥914.6 |80 Lizgod-
3y e 2 - RY . Gl. 2 |14 da.5 |s43IB S |SS54.4 m:ﬁ
SPEC INFO |10 MIN :233; -;g‘ "80°K | 1.72A |3C WATTS| INFO INFO
ONLY @ 23°Cc |.232: 5s2° MAX MAX MAX ONLY ONLY
MIN @ 17.5v
PERFORMED BY
DATE |\~ 2@ “RS

APPROVED BM&__
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MM&T

Magnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
_COOLER, LINEAR RESONANT CRYOGENIC SERIAL No. &V &
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 °K AMPS @17.5vDC READING HOURS INITIALS
-\ 2 | — [.200 (579116 |de.B(siss4| 21N |[Nus
U.12-84 23 — | .35 |S®1 152 |26.b 278.7 |*%°
NB-%e| 23 |50 | — 357|162 [284 |5/694 |2%5.4 P79
23 | — 1,253 |5%b| 1,55 |0 |5709 g _°2S
321 — [.24] |09 1.52126.¢ | 51949 |29.9 V¥
s2 | — 270 _|ssHq|i1.1s 3.6 |50 2950 [N3e
/3-8 23 | - 350 |58 | 1.52 |26 297.5 [*°%
/MR 23 | 5.0 — 35,0 | |.53 | 6.8 |5/89.2 |%205.T
23 | - B |58Y| (S |27.% |5/909|200.
-2 | — - 338 |wl.3 | I.52 | 2. 15719471 2/0.
s 2 | = RIS (S8Y| 115 3.6 51931 |3VS. 1§
1H-14 6] 23 - 35> |53
:;.15.14 (1| S. — 2%.¢li.64 |2B.1 |s212 2
H-43-26] 23 |9 | - .S58 |27.¢5 |5277.4 |36S. 4
22 | - BN 6B I.S5 |2\ |s251. [367.1
-2 3UZ ey (290 Is=sy9|309:%
waygels 2 | — 28RS |G 3 |10 |30.\ |5255.0374.7]
Hs%l23 | — |.35s |go.3|i.4s [27.) sV iol3vTe
-32 | — AR |63.) |1.40 [25.0) |S2I4RI3Ye.B
s2 | 213 |G 1H [30.47 (52090 {394 )
W-i19-7¢ |23 |50 | — 32,9 11.¢3 [2v.6 |S297 1 [4o4.9
10 q 223 | — 3571 GRS |15 (29,1 [s2.) (480,
SPEC INFO 10 MIN :ggg; -g§° " 80°K 1.72A |30 WATTS INFO INFO
ONLY @ 23°C {.232: 5S2° MAX MAX MAX ONLY ONLY
MIN @ 17.5v
PERFORMED BY

APPROVED EM:__—

DATE \M -\ -G
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MM&T
ngncvox LIFE TEST
L ELECTRO-OPTICAL 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 80°K LOAD STATION|CURRENT | WATTS ETI cuM
DATE °c MINUTES WATTS °K AMPS @17.5vDC READING HOURS INITIALS
No s (23 |50 — 1478 | 1bl | 2%.2 |sD240]| 150.0P™E !
23 | — |.263 |81.9]/. 5520 [s036)1/52.] 17 '
32| — -394 0.5 |.54 127.0 |5039.b /55" L |9%°
6 8ls2 | — 342 |62 .6{1L72 [3o.\ |so4af|isg.T |74o3A
-7 23 | S0 — 13%G| 14 |23 |50540]110.0 P178
23| - | 25| (519 | 1,51 [27.5 | 50550 11,1 32
-32.1 — | .34] 0% |1.53 |26.%|505%4| ;7549
W78l 22| — | 25SD|5%23] 1.567126.4 /82.2 =7
10|23 | 550 | — |39 144 |2%.T157) 40 | 230.0°7%
L 2% | — . 353 |87 | 157 | 225 |51/g7|231.7 P07y |
32| — 392 14121 150 1 22.3 157/9.2|235.7 12
W I8 $2 | — 2VRD | SBRD|IB |D1.5 (5si124.] [Rus.| N
2186 23 | 50 — 1319 | 1.64 |28.1 |5134.3 | 250.3 PBos]
23 | — .329 |s585 | 157 |27.5 |s5135.6 |25/.6 972
-32 | — 395 1L} B |54 | 2720 15129.7]|255.7(
52 | — [ .z%0 Yl /521266 1.1
WUl 23 | — | .350 |58.3| +.52 G BN anid
1z 5154.] | Z2./
S/n 0l Lbsz_zasz_-aﬂﬁm S 77¢
Nolse -
Load23 |a) | — [3¢4 (/63 |22 |55 270.] 2L
.208: -32°|
SPEC INFO [10 MIN |.280: 23°| 80°k 1.72A |30 WATTS INYO INFO
ONLY |@ 23°C [.232: 52°| MAX MAX MAX ONLY ONLY
- MIN @ 17.5v
PERFORMED BY

APPROVED BMQ_.

DATE \\-\R "% G

B-178
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MM&T
Magnavox LIFE TEST
ELECTRO-OPTICAL SYSTEMS DATA SHEET
COOLER, LINEAR RESONANT CRYOGENIC seriaL No. )| (»
DRAWING NO. SM~D-5005842 o
COOLER |COOLER
AMB TIME HEAT COLD INPUT POWER
TEMP TO 80°K LOAD STATION|CURRENT WATTS ETI cuM
DATE °C MINUTES WATTS K AMPS @17.5VDC READING HOURS INITIALS
03086 23 | 5.0 — {34158 |21.7 (48840
23 | — 351 |01 [ 1.4Y [25.2 [4884.17
~22 | — 34yBlibqd 1 1.56 |127-3 148911
sz | - 273 | 6oM|1.66 [29.\ [481.Y
03080 23 | — 35D |2.2] 155 |27/
103186 23(4.9 — 129.¢] 1.60 | 289 {49014 |;7.9 |77/
2% | — .247 15941 1549 | 21.0 lywz7 | (@ P2
-32 | — | 340 |39 | ;.54 | 270 490761 23,1 320
se | — 276 |59.9]1.66 |2R.1 |4q11.9] 274 o\
0-3-%Jz22 | — — LY 12%1 |42154|%9.9 [
2% | — (353 g 152 266 |49257| 1.9 993
-3 - 339 |4.5]1.53 |26.8 [4919.5|95.5 |2
1'%2-4p — 1.2%7 |e=3|16Y [29.¢ |4¥839[AY [N
U426l 23 |50 — |42.7 1,58 (237 |49940|1/0.0[°
2% | — | .35] 17 1/4%3 | 26.8 149958111/, 8 0735
-32 | — |39y 1¢96 | 1.50 263 149997 |115.7 "*4
Yol s2 ] — |28 |go3 |10 [2TB [Soe3dx 11V.3 |
US|l 22| 50| — (4.3 ]1.56 |27.3 |5014.1 | 1830, (0747
23 | — [.355 21 1.52 [20.6 | 505717347
~32| — |.35S ¢33 1.52]26.6 15019.91/35¢ /%2
2| — |-27¢ |595 190|298 |502391/39.9 *4%4 K
1s86 22| — |. (oS |15/ (2.4 /42.2 |#°°
SPEC wro |10 min | 280; 23°| sox | 1.72a |30 warrs| weo INFO
ONLY |[@ 23°C }|.232: 52°| MAX MAX MAX ONLY ONLY
MIN i Q17.5V
PERFORMED f3 ’
APPROVED mrz_[é’[_{[&_
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-1 Magnavooc

ELECTRO-OPTICAL SYSTEMS
P.0. 300 615, 00 INCUSTRIAL AVENUC.ANARNN.J. S1OI-0619 .

TEL: 201 - $29- 1700 Twa: 710-948- 9672

Sheet 1| of 2

-

Contract No. DAAK20-84-C-0440 PERFORMANCE TEST
Project No. 24407 DATA SHEET
COOLER, 1/4 WATT LINEAR RESONANT ?RYOGENIC SERIAL NO. Ol
DRAWING NO. _SM-D~5005842 )
TEST . LIMITS
PLAN PARA PARAMETER MEASURED UNITS MLN MAX
3.10 Calibration Check LOMAY - Comply
4.1.1 [nspection to SM-D-5005842 _COMPLY. - Comply
4.1.2 Welght 2.33 |Lbs - - 2.5
4.1.3.1 Pressurization 230 PSIG Info Only
4.1.3.2 Leakage Rate .0X i '|STP_CC/SEC = 2.7x1077
4.2.2 Test at 23°C Horiz; Turn-on Current /32 |Amps Info
4,2.2 Cooldown Time to 100°K 4.2 Minutes - 7.5
4.2.2 Cooldown Time to 80°K . Minutes - 10
4.2.2 Minimum Temp %E;—i °K Info 80
4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load | £9.% |°K 80
4.2.2.2 Temp. after 1/2 Hour Operation el.0O |I°K - 80
4,2.2.3 Cold Finger warm end temp 39 °C Info Only
4.2.2.4 Input Volt 17 VDC Current_/,42 ADC
Power 2‘/.[1’ Watts - 30
4.2.2.5 Stabl. Temp with 0.35 Watt Heat Load 3. ( |’k 80
4.2.2.5 Cold Finger Warm End Temp 39 °C Info Only
--77.2.5 Input Volts 32 VDC Current .8& ADC ]
. Power ———— 28. 16 |vWatts - 30
4.2.) Test at -40°C Horiz; Turn-on Current N/A Amps Info
4.2,3.1 Cooldown Time to 100°K 3.8 Minutes - 7.5
4,2.3.1 Cooldown Time to B0°K g4 4 Minutes - 10
4.2.3.2 Stabl. Temp with 0.2 Watt lieat Load '3 |°K - 80)
4.2.3.2 Temp after 1/2 Hour 2 |°K - 80
4.2.3.3 Cold Finger Warm End Temp -30 °C Info Only
4.2.3.4 loput Volts 17 VDC Current_f4€f AUC
Stablized Power e 21, B2 |Watts - 30
4.2.3.5 Temp with 0.2 Watt Head Load S0.1 |°K - 80
4.2.3.5 Cold Finger Warm End Temp =30 °c Info Only
4.2.3.5 Input Volts 32 VDC Current .8( ADC
Power 21.52 |Watts - 30
4.2.4 Test at 71°C Horiz; Turn-on Curcent N/ Amps Info
4.2.4,1 Cooldown Time to 100°K ’ 4 7. |Minutes - 7.5
4.2.4,1 Cooldown Time to 80°K o &~ |Minutes - 10
4.2.4,1 Stabl, Temp. with 0.2 Watt Heat Load &0, 0 |X - 80
4.2.6,1 Temp after 1/2 hour = S, 0 |K b 80
4.2.4.2 Cold Finger Warm End Temp a9 °C Info |Only
4,2.4.) Input Volts 17 VDC Current /.73 ADC
Power - Z7.41 |watts - 35
4,2.4.4 Stabl. Temp with 0.2 Watt Head Load 632 I°k - 80
4.2.6.,6_ |Cold Finger Wacrm End Temp _81 ’c Info |Only
4,2,4,4 Input Volts 32 VDC Current ADC /.02
Power 32. ¢4 Watts - 35
(
Performed By: f /Aﬂfj‘mﬂﬁ/ Dates O-23-
Witnessed By: <pg Q. A. Magnavox
w7 ]
Witnessed By: /__( Ealill Q. A. Customer
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ELECTRO-OPTICAL SYSTEMS
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TEL: 201 -929- 1700 T : 110-908-9672

46 INOUSTRIAL AVEMS Wi, 0. J. O7438-0819

o — Page 2 of 2
Contract: DAAK20-84-C-0440 PERFORMANCE TEST -
Project: 24407 . DATA SHEET
COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. C?I‘
DRAWING NO. SM-D-5005842
TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MLN MAX
4.2.5 Test at 23°C Vertical; Turn-on Current| A/4 Amps Info
4.2.5.1 Cooldown Time to 100°K 4./ Minutes - 7.5
6.2.5.1 Cooldown Time to 80°K 4.7 Minutes - 10
4.2.5.1 Minimum Temp . °K 80
6,2.5.2 Stabl. Temp with 0.35 Watt Heat Load ST 2 K - 80
4.2.5.3 Temp After 1/2 Hour With Heat Load Lol °K Lnfo 80
4.2.5.4 Cold Finger Warm End Temp 32 *c Info Only
4.2.5.5 Input Voles 17 VDC Current [ 47 ADC )
- Power 25,33 |wWattes - 30
4.2.5.6 Stabl. Temp. with 0.35 Watt Heat Load | ¢2.& [°K 80
6.2.5.6 Cold Finger Warm End Temp 33 *c Info Only
4.2.5.6 Input Volt 32 VDC Current .89 ADC
Power 28.4Q Watts - 30
4,2.6 Leakage Rate Q.Ox ‘0' STP CC/SEC - 2.7X10°/

PERFORMED BY

WITNESSED B

WLITNESSED BY

/4 /L/yzrm ANY

B~181

DATE /O - 249-86¢
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FAILURE REPORTS



Magnaveix
GOVERNMENT & INDUSTRIAL ELECTROMICS COMPANY
RELIABILITY & QUALITY FA. Ne. 24407-002

-~ 1 of 18

L aag

v

ASSURANCE DEPT. ~  ranurs mmonr

Failure Dete
{ Neme & Type Port or Dwg. Ne.  Serisl Neo. Circuit Menufocturer “.'9.:2:;86
! . - Symbel WAGIEC *
1 "UISLER, LINEAR SM=D-5005842 011 ™ ¢ 10-16-86
8 SPLIT CYCLE, HD-1045V/UA MAGNAVOX Customer
Assembly NVEOC
] Ceontrect Ne.
} Part DAAK20~84~C-0440
o . "’.ﬂ.’ Ne.
Test Environment Spec Neo. Deta Sheet ltem Neo. 24407
=32 C Life Test EOSR 1314 Ruaning
Time 217 Hours
i SESCRIPIION OF FAILURE {Include Sympt dings, devieti from Speas) On Returns: quete Customer ustomer compleint: describe MAGIEC test findings
On September 25, 1986 after 202 hours of operation the coldfinger temperature had risen to
81.6K at =32 C ambient. The cooler had been operating with a full specification heat load of

.350 watts, not the 80X load allowed for life test. The heat load was then changed to the
life test 802 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 watts. Although this is still
within the life test limits, Magnavox felt this early degradation of performance is not, and

A cannot be accepted as, typical of our coolers. Accordingly, the cooler was removed from life
i test at 217 hours of operation.

j —
oty

~ CAUSE OF FAILURE: A combination of gas contamination, contamination of the tegcnotaﬁor, 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
i ‘ylinder Assembly (SM-C-5005939) were replaced.

Dispesition of remevdy port
Feilure Found During:  Acceptencs Test O Design Approvel Test (J Rekie .

- FAILURE ANAI.YSIS IIPOI‘I' 2-27-87

ANALYSIS : The following steps were taken .in determining the cause for the degradation in
performance:

l. The performance found during life test was coofirmed in the cryogenics engineering lab.
(See data, Attachment 1).

2. The cooler was taken to a gas snalysis lab to have the gas analyzed, since the symptoms
hinted at the possibility of gas contamination. (See Attachaent 2).

The gas analysis indicated a helium purity of slightly over 98%.
This is significantly less than the 99.999% purity that Magnavox
uses in charging its coolers.

3. Based on the results of the gas analysis in 2. above; the cooler was vacuuam baked, purged,

charged, and then run through a performance test. Cooler performance improved, but not
4 significantly. (See data attachment 3). This left other causes to be explored to
detersine the cause for loss in cold production.

_ Cont'd./2..
-l anl.

( 17818 by chmr Pr Quality Assyronce Date
Ll it
o :1 isnsen, D. Cbffin, W. Galbo, D. Lehrfeld,

i ., Contracts: J. Lynch
: NVEQC: H. Dugmire, S. Pomeroy. DCAS: R. Rothatein
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Page 2
FAILURE REPORT F.R. N0,24407-002

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. (Sce data, Attachment 4).

. The cooler did not meet the performance requirements.

W
.

6.

7.
8.

10.

The coldfinger assembly was again removed, and a coldfinger and displacer from another
unit were then fitted to the compressor of SN 1l. The test results indicated the cooler
met the specification performance requirements with a comfortable margin. (See data
Attachment 5).

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.

The SN 11 regenerator rulon was removed; new rulon was applied and remachined.

SN 11 compressor was then tested using its original coldfinger and regemerator, with the
remachined rulon. Cooler performance met the specification requirements, but with little
margin, which is not typical. (See data, Attachment 6).

A new coldfinger and regenerator were then fitted to SN 1l. The unit was subjected to and
passed a full acceptance test, and then returned to the life test. (See ATP data,
Attachment 7).

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 1ll.
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 ACTION:

a)

b)

>

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.

Partial Contamination of the Regenerator: When the coldfinger was disassembled, a small
asount 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



Page 3

FAILURE REPORT F.R, No.24407-002

CORRFCTIVE ACTION (Cont'd..)

c) Poor Regenerator Rulon/Cold finger Fit: It {s believed, after reviewing events with
assembly personnel, that the assembly of the origiual SN 11 coldfinger 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 purticles.
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 1! has
accumulated 2,530 hours of failure-free operation.

No other action is deemed necessary regarding this report.

C-3
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DATA SUEET '

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC ' SERIAL NO._ O] .
DRAWING NO. SM-D-5005863/SM~-D-5005842
TEST LIMLITS |
PLAN PARA PARAMETER MEASURED UNITS MIN MAX
J.1Q Calibration Check - Comply
4.1.1 Inspection to SM-D-5005863/5005842 = Comply
4.1.2 Wefight Lbs - |Z.5
6.1.3.1 Pressurization 330 PSIG Info Only
4.1.3.2 Leakage Race 2.% (o ']STP CC/SEC - 2.7x10~/
4,2.2 Tesc at 2)°C Hociz; Turn—-on Curreat w~i— |Amps Info
4.2.2 Cooldown Time to 100°K S/ Mianuces - 7.5
64.,2.2 Cooldown Time to 80°K /AN s) Minuces - 10
6.2.2 Mlnimum Temp S 7.7 *K Info 80
4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load | ¥7. 8 {°K 80
4,2.,2.2 Temp. after 1/2 tHour Operation 77 G °K - 80
4.2.2.3 Cold Finger warm end temp - 35”7 |lc lafo Only
4,2.2.4 Loput Volt J71.5VDC Current /.42 ADC ‘
o Power 29 55 W:tts - 30
dun ———
- !
4.2.3 Test at ~Jj< C Horiz; Turn-on Cucrent ,—— [{Amps Lufo
4.2,3.1 Cooldown Time to 100°K S 3 Minutes - 7.5
~ [6.2.3.1 Cooldowan Time to 80°K G. 3 Minutes - 10
v (4.2.3.2 Stabl. Temp witt335% ‘att Heat Load 4 4 |°K - 80
G ]6.2.3.2 Temp after 1/2 Hour 84 57 |°K - 80
y |6.2.3.3 Cold Finger Warm Ead Temp ~20 |°C Info Only
3 [4.2.3.4 Lnput Voles//.aVDC Current [.25° ADC '
Stablized Power '21.8°7.5 %:at:s - 30
lydeundginapn
]
GRS
4.2.4 Test at §2° Horiz; Turn-oa Current —— | Amps Info
4.2.4,1 Cooldown Time to 100°K 2. J7 (Hinutes - 7.5
4.2.4.1 Cooldown Time to 80°K e . |Minutes = 10
4.2,4.1 Stabl. Temp, with 28Q Watt Heat Load 757 °K - 80
4.2.4,1 Temp after 1/2 hour 57 1K - (8¢
4.2.4.2 Cold Finger Warm End Temp e _e7 (¢ Info [Only
4,2.%.3 Input Voltsi1.5VDC Current /L S5 ADC
3( /2 3’ 35

PERFORMED BY : .
DATE : 2

WELDED YESMU:. Treq
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- Page .3
TTTACANENT Na . | " Page 2 of 2
) PERFORMANCE TEST
DATA SHEET
COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. Qff
DRAWING NO, SM-D-50058613/5M-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 S .0  IMinutes - 7.5
4.2.5.1 Cooldown Time to 80°K S8  IMinutes - 10 ‘
4,2,5.1 Minimum Temp 47 { °R 80
4.2.5.2 Stabl. Temp with 0.3)5 Watt Heat Load 37 °K - 80
4,2.5.3 Temp After 1/2 Hour With Heat Load 7 4 %K Info 80
K [6.2.5.4 Cold Finger Warm End Temp 39 °C Info Only
° 4.2.5.5 Laput Volts!1.JVDC Curreat (. 12 ADC '
N Power 24. 88 [watts - 30
. G.I.l a.-! ll..h g as-"... Hll. [ o 4 ¢
M
9 G forresbiorpmrivrdeig p— e o—
s e o e BRT] VNPV Y ¥ V. T8 . —d
i, |e- e — s pp—— h-2 - svete—
~ [4.2.6 Leakage Rate STP CC/SEC| =~ 2.7X10%/
Ry .
* 1
PERFORMED BY P gmz_;gmmm pate _1-29-86
WITNESSED BY ) Q.A. MAGNAVOX
WITNESSED BY ' Q.A. CUSTOMER
- " fo
4.2.3 Testr at -32°C Horizy Turn-om Current Are in 5
F.2.7.1 Coo (dewn Time To Ib’? ?‘; :\‘mL — 7‘6
4 [ 2‘302 Snb‘ ‘l o - % L
Z 3, py
' .21 13 ‘3 CK <
2...!‘2 1 ZO ‘C r%g 6)-\\-(
¥7.3.3 Col . =
)_‘ -y 30
L L 4
Min, Temg 2.3 K
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- ATTRCKHAMNMNENT NQ. 2 SHaET |\ ag 2

S  Gollob Analytical Service

{ MOLININI/GOLLOB A DIVISION OF ENSECO INCORPORATED
' 47 INDUSTRIAL ROAD, BERKELEY HEIGHTS, NEW JERSEY 07922 o TEL. (201) 4643301

to Mr. Ram Narayan, Ph.D.

Magnavox 'G.AS. REPORT No. 61985
abwan, N3 07430 L e 1073786
P.O. No. S4727
MATERIAL SUBMITTED: 1 (One) Cooler
INFORMATION REQUESTED: Mass Spectrometry & Gas Chromatography Analyses
NOTEBOOK REFERENCE: 1207, Pg. 18

RESULT OF INVESTIGATION ) .
All data are presented in the attached table.

.

n 10386

8y ——

GOLLOB ANALYTICAL SERVICE

Cc-6
AIHA CERTIFIED  MASS SPECTROMETRY  GAS ANALYSIS GAS CHROMATOGRAPHY LIQUID CHROMATOGRAPHY

. A A e ot oo s e & 5




Page 7

THIS IS G.A.S. NO. 61985
CONCENTRATION,

P/N - SM~-D 5005842

S/N - 011

NITROGEN 1.40
OXYGEN 29
ARGON 0190
CAREON DIOXIDE 0165
HYDR OGEN ND
HELIUM P8 -+
ORGANICS ND -~
WATER = L0012

TOLAL AMT. OF GAS,cc 2200

RITOASWMENT N8R swaer o

PER CENT BY VOLUME

% PERFORMED BY ELECTROLYTIC HYGROMETER

ND=NONE DETECTED,LESS THAN 0004

The mass spectrometer was scanned {from mass 2 to mass 150 and
no other constituents were detected, The detection threshold

for most constitvents is ,0004 per

The temperature of the sample was
~~oom temperature during analysis.

-

cent.

maintained at
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Ny Crg DATTACHMENT Na. D
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Page 8

Sheet | of 2

DATA SHEET ,
COQLER, 1/6 WATT LINEAR RESONANT CRYOGENIC ' SERIAL NO. g/l ,
DRAWING NO. SM-D=5005863/S5M-D-5005842
TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MLN MAX
3.10 Calibration Check = Comply
a.l.1 Inspection to SM-D-5005863/5005842 - Comply
4.1.2 Weight Lbs - 2.5
4,1.3.1 Pressurization PSIG Info Only
4.1.3.2 Leakage Rate 252 10°7 |STP CC/SEC - 2.7x1077
4.2.2 Test at 23°C Horiz; Turn=-on Current . Amps Info
4,.2.2 Cooldown Time to 100°K S 1 Minutes - 7.5
46,2.2 Cooldown Time to 80°K le. <>~ |Minutes ~ 10
4.2.2 Minimum Temp gq 3 °K Info 80
4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load {9 73.8 °K 80
4.2.2.2 Temp. after 1/2 Hour Operation 1.4 °K ~ 8p
4.2.2.3 Cold Finger warm end temp - . ) °C Lafo Only
4.2.2.4 [aput Volt 17 VDC Current (43 ADC
Power ' 24 3(|waces - 30
4.2.2.5 Stabl. Temp with 0.35 Jatt lleat Load |& 728 |°K 80
4,2.2.5 Cold Finger Warm End Temp I3 °C I[afo Only
;A.Z.Z.S Input Volts 32 VDC Current 'A?I ADC |
P _ Power 25,92 (Watts - 30
‘.r, ] Test at =40°C Horiz; Turn-on Current I Amps Info
4.2.3.1 Cooldown Time to 100°K b, 3 |Minutes - 7.5
4.2.3.1 Cooldown Time to 80°K 7. ] |Minutes - 10
4,2.3.2 Stabl. Temp with 0.2 Watt Heat Load °K - 80
4.2.3.2  |Temp after 1/2 llour 7.2 |°c - |80
64.2.3.3 Cuold Finger Warm End Temp =33 (°C Info Only
4.2,3.4 Iuput Voles 17 VDC Current |.24 ALC !
Stablized Power ! Watts - 30
4.2.3.5 ' |Temp with 0.2 Watt llead Load . °K - 80
4.2.3.5 " |Cold Finger Warm End Temp _ -3 °C Info Only
6.2.3.5 Input Volts 32 VDC Current _ 7 2-ADC - :
Power Watts - 30
4.,2.4 Test at 71°C Horiz; Turn-on Current Amps Info
4.2.4.1 Cooldown Time to 100°K K Minutes - 7.5
4.2.6.1 Cooldown Time to 80°K 1 4 Minutes - 10
4.2.4.1 Stabl. Temp. with 0.2 Watt Heat Load | 43 p *1°K - 80
4.2.4.1 Temp after FM: hout opguigcs 1.4 °K - (80
4.2.4.2 Cold Finger Warm End Temp g2 °c Info |Only
4.2,4.3 Input Volts 17 VDC Current (7 ADC
Power 28 37 |waces - 335
1.2.4.4___|Stabl. Temp with 0.2 Watt Head Load 1_1:‘11 - |80
4.2.4.4 Cold Finger Warm End Temp 2 |°¢c Info |Ounly
4.2.4.06 Input Volts 32 VDC Curreant ADC .36
Power d 20.72 Watts - 35

" “RFORMED By :
DATE :
WELDED YESMU: Yoy Bea &

7

/0-6"Pe - |0-1-16

X4
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Page.9

< e . Page 2 of 2
PERFORMANCE TEST
DATA SHEET
COOLER, 1/4 WATT LINEAR RESONANT CRYQGENIC SERIAL NO. Cﬂ (
DRAWING NO. SM-D-5005863/SM-D-5005842
TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN HMAX
4.2.5 Test at 23°C Vertical; Turn-on Current Amps Info
4.2.5.1 Cooldown Time to L00°K S. L [Minutes - 7.5
4.2.5.1 Cooldown Time to 80°K LS Minutes ~ 10
4,2.5.1 Minimum Temp 441.9 °K 80
4,2.5.2 Stabl. Temp with 0.35 Watt Heat Load °K - 80
4,2.5.) Temp After 1/2 Hour With Heat Load 13.0 1°k Info 80
4.2.5.4 Cold Finger Warm End Temp 33 |°c Info Only
4.2.5.5 Input Volts L7 VDC Current (¥4 ADC :
Power 4 €9 lwaces - 30
4.2.5.6 Stabl. Temp. with 0.35 Watt Heat Load _;L?.? °K 80
4.2.5.6 Cold Finger Warm End Temp 33 °c Info Only
4.2.5.6 Input Volt 32 VDC Curreat_-&#3 ADC : '
Power 24.50|yaces . - 30
4.2.6 Leakage Rate STP_CC/SEC|__ - 2.7X1077
PERFORMED BY QLLQ(LTMA-NN DATE _ (0 ~C-4& ~(0-T-&%

WITNESSED BY

WITNESSED BY

Q.A. MAGNAVOX

Q.A. CUSTOMER
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© ° PERFORMANCE TEST

DATA SHEET
COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. atl
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 Kol | Minutes - 7.5
4,2.5.1 Cooldown Time to 80°K ¢. & Minutes - 10
4.2.5.1 Minimum Temp 43 ¢ °K 80
4,2.5.2 Stabl. Temp with 0.35 Watt Heat Load 73 2 1°K - 80
4.,2.5.3 Temp After 1/2 Hour With Heat Load 132 [°K Info 80
4.2.5.4 Cold Finger Warm End Temp I °C Lnfo Only
4.2.5.5 Input Volts 17 VDC Current _J. 45 ADC _
POWer a————0 24.{35 [Watts - 30
4.2.5.6 Scabl. Temp. with 0.35 Watt Heat Load | 747 °K 80
4.2.5.6 Cold Finger Warm End Temp _ Iz ’c Info Only
4.2,5.6 Inpuc Volt 32 VDC Current_.§4 ADC - )
Power 2¢.2% |wates - 30
4.2.6 Leakage Rate STP_CC/SEC| - 2.7K10-/
’P:FIA£TFVhVAJ
PERFORMED BY _ifiiapds- DATE __ 10-9-86
WITNESSED BY Q.A. MAGNAVOX )
WITNESSED BY Q.A. CUSTOMER
7 - Coc we w/ ORI (i <~
EST /}f,’t—/'\. LAY
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ATTRCWAEN T NS. 5 !
) ' Sheet |
PERFORMANCE TEST
DATA SUEET
COOLER, 1/6 WATT LINEAR RESONANT CRYOGENIC RIAL NO.____ &/ \
DRAWING NO. SM-D-5005863/SM-D~5005842 / C.E faorn _,ﬁ/ YA
TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX
J.10 Calibration Check - Comply
4.1.1 Inspection to SH-D-5005863/5005842 - Comply
4.1.2 Weight Lbs - 2.9
4.1.3.1 Pressurization 330 |PsSIC fnfo Only
4.1.3.2 Leakage Rate /.;;5 je-¥ |STP CC/SEC - 2.7x1077
4.2.2 Test at 2)°C lloriz; Turn-on Current ‘A Amps Info
6,2.2 Cooldown Time to 100°K 3,7 Minutes - 7.5
4,2.2 Cooldown Time to 80°K 4.3 Minutes - 10
4.2.2 Minimum Temp 6.0 (°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 liour Operation IS; °K - 80
4.2.2.] Cold Finger warm end temp — °C Lnfo Only
4.2.2.4 Input Volt 17 VDC Current [,SQ ADC
Power 25, 3 |Wates - 30 3
4.2.2.5 Stabl. Temp with 0.35 Watt lleat Load e K 80 *
4.2.2.5 Cold Finger Warm End Temp b 1°C Info Only {;
4.2.2.5 Input Volts 32 VDC Current _____ ADC , 1
Power 7_‘__ Watts - 30
@,2.3 Test at -40°C Horiz; Turn—oa Current ™ Amps Iafo Q
4.2.3.1 Cooldown Time to 100°K : Minuces - |1.5 Y
4,2.3.1 Cooldown Time to 80°K 3.5 Minutes - 10 w
4.2.3.2 Stabl. Temp with 0.2 Watt Heat Load of. °K - 80
4.2.3.2 Temp after 1/2 Hour _g(f > I°K = 80 B
4.2.3.3 Cold Finger Warm End Temp - S Iafo Only X
4,2.3.4 Input Volts 17 VDC Current_y 40 ADC !
Stablized Power. 3y |waces - 30
4,2.3.5° |Temp with 0.2 Watt Head Load — |k - 80
4.2.3.5 ~ |Cold Finger Warm End Temp — |2C Info Only
4.2.3.5 Inpuc Volts 32 VDC Curreat _———ADC - - . .
Power — Watts - 30
4.2.4 Test at 71°C Horiz; Turn-on Curreat NMN/4 |Avps Info
4.2.4.1 Cooldown Time to 100°K 9 3 Minutes - 7.5
4.2.4.1 Cooldown Time to 80°K Kl 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 &q- o |°K - 80
4.2.4.2 Cold Finger Warm End Tenm |__=—1°C Info  Only
4.2.,64.1 Input Volts 17 VDC Current .71 ADC
’ Power 22 ( Hatts - 35
4.2.4.4 Stabl. Temp with 0.2 Watt Head Load e K - 80
4.2,4.4  |Cold Finger Warm End Temp —— Info [Only
4.2.4.4 Input Volts 32 VDC Curcent ADC ——"
Power — |Watts = 35
PERFORMED Br: S . Checirfo

" DATE :

WELDED

%g. (5 - &€
£

YESMNG -
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. ATTASHMENT No.- & © Sheet |
o PERFORMANCE TEST. e .
: DATA SUEET ]
COCLER, 1/4 WATT LINEAR RESONANT CRYOGENIC " SERIAL NO. Y \
DRAWLNG NO. Sti-D-5005861/S4-D-5005842 :
TRST ) . LIMITS
PLAN PARA PARANETER MEASURED UNITS MLIN HAX
J. 1 Callbcation Check o Comply
6.1.1 Luspeccion to SN-D-SUUJBGJ/SUUSU’OZ - Comply
6h.1.2 Weipht Lbs - 2.5
a,1.3.1 Pressurization ik ¥e) PSIC Lufo Only
4.1.3.2 Leakage Rate STP_CC/SEC - 2.7x1077
h.2.2 Test at 2)°C Horlz; Turu-oun Current Awnps lufo
4.2.2 Coulduwn time to 10U°K A Mluutes - 7.5
h.2.2 Cooldown Tilwe to 80°K ' S, Minutes - 10
h,2.2 tilnimun Temp P °K Info 80
6h.2.2.1 Stabl. Temp., with 0.35 Watt Hleat Load 13 °K 80
h.2.2.2 Temp. altec 1/2 Hour Uperation - 15, 1 °K - 80
4.2.2.3 Cold Fiuger wactm euad temp 2. °C Lufo Ounly
0h.2.2.4 Luput Volt 17 VDC .Current_/ o4 4 AD(.
Power . 2442 luaces -3
6.2.2.5 Stabl. Temp with 0.35 Watt lleat Load ~7.9 |°K 80
7h.2.2.5 Cold Fiuger Warm Eud Temp | 32 *c fufo Oonly
h.2.2.5 [uput Volts 32 VDC Curcent Y9 AUC ' '
Power 2( 33 |Watts - 30
h.2.3 Test at -40"C llociz; Turn—-on Current Amps iufo
A,2.).1 Coouldown Time to 100°K j‘z Mluutes - 7.5
h.2.3.1 Cooldown Time to BO°K y 2 I1Minutes - 10
h.2.3.2 Stabl. Temp with 0.2 Wactt lleat Load S37 |°K - 8u
h,2.3.2 Temp alter 1/2 llour S2.9 ‘K - 80
4, 2.3.) Culd Fluger Warm Eud_Temp . -5 |°C Lufo Ouly
4.2.3.4 lupuc Volts 17 VOC Cucreut_! 92 ALC- !

Stablized Power v 24 14 |wates - 30
64.2.3.5 Temp with 0.2 Watt llead Load I5.7 |°K - 8U
h,2.3.5 Cold Finger Warm End Temp ' . - 35°1°C Info Ouly

14.2.3.5 Luput Voits 32 VUC Current _&J_ ADC . .- .
Power 25 72 |Watts - 30
6.,2.4 Test at 71°C lloriz; Turn-on Current Amps 1nfo
6,2.4.1 Cooldown Time to 100°K - 7.3 tinutes = 1.5
h,2.6.1 Cooldown Time to 80°K ; 2 Mluutes - V)
4,2.0.1 Stabl. Temp. with 0.2 Watt lleat Load .S |°K - 80
h.2.h.1 Temp after 1/2 liout AR N3 - 80
%.2.4.2__ |Cold Fluger Wecrm End Temp —79_ % Tnfo  |Ouly
6.2.4.) Input Volts 17 VDC Current _[( 7 ADC ..

’ Power: ZFV 13 |wates - 135
7.2.4.5 _ |Stabl. Temp with 0.2 Watt ilead Load- 2| X S |
h,2.h.4 Cold Fluger Warm End Temp Q ’c Lufo  |Ounly
4.2.4.4 Luput Volts 32 VDC Cucrent AUC [.US

Power 32 .9¢ |Wates - 35

PCRFORMED Br: r'»ﬁ#-/t?aﬂwm@ D. HastLasamio
( ;DATE-_ ) D= ul- 9L,
WELDED YESMO: “ Yo
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ELECTRO-OPTICAL SYSTEMSG
P.0. 050 15, 46 INMSTOIAL SOCNLNABVN. J. STAT-SLS
TEL: 200619~ 4 708- N: 116-908-4472

~

ATTAS ANMVENT NQ.7 Sheet 1 of
Contract No. DAAK20-84-C-0440 PERFORMANCE TEST
Project No. 24407

DATA SUHEET
CUOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL No.  Of/
DRAWING NO. SM-D-5005842
TEST : LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX
3.1V Calibration Check conpLy - Comply
4.1.1 Inspection to SM-D-5005842 Compel - Comply
a,1.2 Weight 2.3 |Lbs - |25
4.1.3.1 Pressurization 330 PS1IG Info Only
4.1,3.2 Leakage Rate LeX 10 7|STP CC/SEC - 2.7x10~7
6.2,2 Test at 23°C ltoriz; Turn-on Current Aups Info
4,2,2 Cooldown Time to 100°K 4. Minutes - 7.5
4,2.2 Cooldown Time to 80°K RS Minutes - 10
4,2.2 Minimum Temp 125.2 °K Info 80
4,2.2.1 Stabl. Temp. with 0.35 Watt Heat Load | 68.0 |°K 80
4.2.2.2 Temp. after L/2 Hour Operation AN °K - 80
4.2.2.3 Cold Finger warm end temp 27 °C Info Only
4.2,2.4 Input Volt 17 VDC Curreat_t47 ADC '
Power 2199 |wacts - 30
6.2.2.5 Stabl. Temp with 0.35 Watt Hest Load 77 9 °K 80
4.2.2.5 Cold Finger Warm End Temp a3l °C Info Only
4.2.2.5 Input Volts 32 VDC Curtent .81 ADC
Pover “———- 21.34 |[wWates - 30
4.2.3 Test at -40°C Horiz:; Turn-on Current A Amps Info
4.2,3.1 Cooldown Time to 100°K 4. Minutes - 7.5
4.,2,3.1 Cooldown Time to 80°K /LsL Minutes - 10
4,2,3.2 Stabl. Temp with 0.2 Wact Heat Load S5.4 |I°K - 80
6,2.3.2 Temp after 1/2 Hour IS 7 °K - 80
4.2.3.3 Cold Finger Warm End Temp =31 °C Info Only
4.2.3.4 Input Volts 17 VDC Curvent /. 90 ADC
Stablized Power 3.8 |wates - 30
4.2.3.5 Temp with 0.2 Watt Head Load | $2.5° |°K - 80
4.2.3.5 Cold Finger Warm End Temp -3t ¢ Info  [Only
4.2,3.5 Input Volts 32 VDC Current _.83 ADC
POVl e Watts - 30
4.2.4 Test at J1°C Horis; Turn-on Current ﬁ Amps Info
4,2.4.1 Cooldown Time to 100°K 5.5  |Minutes - 7.5
4,2,4.1 Cooldown Tise to 80°K 6.5 Minutes - 10
4.2,4,1 _ |Stabl, Temp. with 0.2 Watt Heat Load | %2 |'K - |80
4.2,4.1 Temp after 1/2 hour e7.4 1% - |8
4.2.,4.2 Cold Finger Warm End Temp _8s |°¢ Info [Only
4.2,6.3 Input Volts 17 VDC Current /. 1°7 ADC
Power 26.69 |wates - |35
4.,2.6,6 Stabl. Temp with 0.2 Wett Head Load_ | 7/-9 | 'K - |80
4,2,4.4 Cold Finger Warm End Temp A5 |¢ Info iOnly
4.2,4,4 Input Volts 32 VDC Current ADC . 35
Power Watts -
N'X-)
Performed By: _ﬁwﬂ Date: _Jp-23- 8¢
-13 '
Witnessed By: Y g Q. A. Magnavox

Witnessed By: ///ﬁ—— Pt 9,{1 0CT 19 5‘3

Q. A. Customer
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DT TASHMENT M& 7]  Page 2 of 2

WITNESSED B

%

WITNESSED BY

C-14

Q.A. MAGNAVOX

OETﬂ USTOMER

Contract: DAAK20-84-C~0440 PERFORMANCE TEST
Project: 24407 DATA SHEET
COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. ol
DRAWING NO. SM-D-5005842
TEST LIMITS
PLAN PARA PARAMETER MEASURED| UNLTS MIN MAX
4,2.5 Test at 23°C Vertical; Turn-on Current AQE | Amps Info
4.2.5.1 Cooldown Time to 100°K 47 _|Minutes - 7.5
4,2.5.1 Cooldown Time to 80°K S. 4  |Minutes -~ 10
4.2.5.1 Minimum Temp 44.8 |°K 80
4.2.5.2 Stabl, Temp with Q.35 Watt Heat Load £2.6 *K - 80
4,2.5.] Temp After 1/2 Hour With Heat Load 70.6 |°K Info 80
4.2,5.4 Cold Finger Warm End Temp 9 ’c Info Only
4,2.5.5 Input Volts 17 VDC Current L 44 ADC
Power e 24.48 Ivatts - 30
4.2.5.6 Stabl. Temp, with 0.35 Watt Heat Load | 73 2 {°K 80
4.2.5.6 Cold Finger Warm End Temp £1 °c Info Only
4.2,5.6 Input Volt 32 VDC Current_.8T ADC
Power _A91.48 [vVates - |30
72,6 Leakage Rate 2.5¢ o7 |STP_CC/SEC|_ = 2.7X10-7
PERFORMED BY M pATE _/O- 24 86
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Sheet | of &

ComTAridATED GAS DATA SUEET ;
CUOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC - "' SERIAL NO. ') ,
DRAWING NO. S$SM-D-5005863/SM-D-5005842
TEST T LIMITS
PLAN PARA PARAMETER MEASURED UNLITS MIN MAX
3.10 Calibration Check - Comply
4.1.1 [nspection to SM-D-5005863/5005842 - Comply
4.1.2 Weight : Lbs - 2.5
4.1.3.1 Pressurization 23D (pPSIG {Info Only
4.1.3.2 Leakage Rate —— |STP CC/SEC - 2.7x10°7
4.2.2 Test at 21°C lioriz; Turn-on Curreat Amps Info fin
4,2.2 Cooldown Time to 100°K <. Y  [Minutes. - 7.5 il
6.2.2 Cooldown Time to 80°K 6.3 Minutes - 10
4h.2.2 Minimum Temp S€.7 1anfo 80
4,2.2.1 Stabl. Temp. with 0.35 Watt Heat Load 80
4.2.2.2 Temp. after 1/2 Hour Operation - | - 80
4.2.2.3 Cold Finger warm end temp o Info Only
4.2.2.6 |Input Volit _Wagll Cucrent_/ 73 ADC
/0.2. Power _________ - 30
4,2.2.5 : 35 tpiligag Lpa 80
4,2.2.5 \g ¢ [ 1 .Y/ X
4.2.2.5 C /EZ?E ;
Powe“féé?jﬂy (Z g 0
@, 2.3 Test at -40°C Horiz; Turn—-on Current Info
. 4.2.3.1 Cooldown Time to 100°K - 7.5
1¥ 4,2.3.1 Cooldown Time to 80°K - 10
- 4,2.3.2 Stabl. Temp with 0.2 Watt lleat Load - 80
4,2.3.2 Temp after 1/2 Hout .- 80
4,2.3.) Cold Finger Warm End Temp Info Only
4.2.3.4 Tnput Vogm Current 2. 33°ADC
Stablized 9 6 Power - 30
4.,2.3.5 ° |Temp withy 0.2 \Wact ftead Load . 1 -~ |80
4.2.3.5 Co?d@%ﬁ#: ngn If emp | if Lufd [/ 9“{!}4
6,2.3.5 Loput/Nolts 32 VDC/Curdrent fh..{’bc . :
7/ Pover L._._._ - V 30
4.2.4 Test at /1°C Horiz; Turn-on Current Info
4,2.0.1 Cooldown Time to 100°K Minutes - 1.5
4.2.4.1 Cooldovn Time to 80°K Minutes
4.2.4.1) Stabl. Temp. with 0.2 Watt ileat Load *K
4,2.4.1 Temp after 1/2 hour °K
4.,2.6,2 Cold Finger Warm End Temp °C
4.2.4.3 Laput Volts urrent (.S @ ADC
. 10. 6 Powet Watts
4.2.6.4 Sgabh. Tew th 0,2 Watt flead Logd K/
4.2.4.4 V4 Finger . Yarwm £rd Te ‘ /
6.2,8.6 lw‘{%v tg )2 v ugc L/
e 1285 e A
- 7
" ZRFORMED BY: 124 fars 7120 o2/

t g "

DATE -/2- .
| WELDED YESMOU: —L_.}ﬂ—/\_ -

’ Cc-15
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DYTAGHMENT NQ. 2 : Page 2 of 4
PERFORMANCE TEST
CONTHL IMATED
6/?5 DATA SHEET
COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL NO. O
DRAWING NO. SM-D~5005863/SM~D-5005842
TEST LIMITS
PLAN PARA PARAMETER MEASURED UNITS MIN MAX
4.2.5 Test at 21°C Vertical; Turn-on Current Amps Info
4,2.5.1 Cooldown Time to 100°K 5. & |Minutes - 7.5
4.2.5.1 Cooldown Time to 80°K g, <5~ |Minutes - 10 by
4.,2.5,1 Minimum Temp J.0 X 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 4@7 K Info__ |80
4,2.5.4 Cold Finger Warm End Temp 1 *c Info Oaly
4.2.5.5 Input Volts Current (.73 ADC
10.2 Power Watts -~ 30
4.2.5.6 Sgabl, Temg. with 0.35 Watt Heat o%f_ . . k'K n 8
756 |chld Fidset vira Endlremg 7T T 7 E AW VA T | %o
4,2.5.6 Inguti ¥4l ugr ' / '
" vl &/V% / # K// %ttg/ V -7 13
46.2.6 Leakage Rate STP_CC/SEC|_ ~ 2.7X10°7
P lfnz 1o 1z
PERFORMED BY (. A/MT /1 p o DATE /I 2-T

WITNESSED BY

WITNESSED BY

C~16

Q.A. MAGNAVOX

Q.A. CUSTOMER
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Sheet 3 of 4.
PERFORMANCE TEST

DATA SIUEET C

' serIAL vo._ (D[ D 5

1/4 WATT LINEAR RESONANT CRYOGENIC

COOLER,
DRAWING NO. SH-D-500_5863/SM—D-5005842
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 Weighe Lbs - 2.5
4.1.3.1 Pressurization 230 PSIG Lufo Only
6.1.3.2 Leakage Rate STP CC/SEC - 2.7x10°/
4,2.2 Test at 21°C Horiz; Turn-on Current Amps Info
§,2.2 Cooldown Time to 100°K o 1 Minutes - 7.5 iy
46.2.2 Cooldown Time to 80°K S5 Minutes - 10
4.2.2 Minimum Temp <t.2vers | YK Info 80
4.2.2.1 Stabl. Temp. with 0.35 Watt Heat Load *K 80
6.2.2.2 Temp. after 1/2 llour Qperation 771 % R - 80
4.2,2.3 Cold Finger warm end temp 39.3 |°C Info Only
4,2,2.6 Input Volt WEEREE Currtent /.S,
10.2. Power Jo. 12 |waces - 30
6.2 ‘2.5 '
4,2.2.9 y J i
4.2.2.5 I LI
4.2.3 Test at -40°C Horiz; Turn-on Curremt Amps Info
4.2.3.1 Cooldown Time to 100°K - 55 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 aN N K - 80
4.2.3.2 Temp after L/2 Hour aS. o |°K - 80
4.2.3.3 Cold Finger Warm End Temp =323 |°c Info Only
4.2.3.4 Input Volts MMENPE Current_j.§/ ADC |
Stablized Pover 173§ 30
4,2.).5 i RAL : / YLy fﬁf | JIN W
2.2.3.5 f[{!l‘ll';"! e 'V"/{S WA “""l"' in N’/HH"/, I IH.'! ,l '/)x-f’!//,///ll F/m:rixm-m i.l'x‘\!'.“,\gl'.'lll"
4.2.3.5 i IR {' ’ TR
4.2.4 Test at ﬁ‘c Hotiz, ‘l'utn-on Current Amps Info
4.2.4,1 Cooldown Time to 100°K 5. 9 [Minutes - 1.5
4,2.46.1 Cooldown Time to 80°K Minutes - 10
4,2.4.1 Stabl. Temp. with 0.2 Watt Heat Load 7 °K - 80
4.2.6,1 Temp after 1/2 hour 7¢. :K 'E' (8)01
4.2.4.2 Cold Finger Warm End Temp 49459 |°C Info nly
4.2.4.) Lnput Volts 2w Current L ngDc )
10.6 Povqr f Watts 35
4.2.4.6__|SctANLZ : e H S L4 it A% b
5.2.4.6 T ,,,,,, y"”'”' fdand vm, Nl unrw u‘,/I 1)) ',l/;)f.?/&'t!f’l!,'
4.2,4.4 5 ' j :
= N T R L Hw/z,, b
‘ y ‘L“ L‘l W) *

J’!'u[ | 771A N
[-14-87

[ &1

PERFORMED BY :
JATE :
WELDED YEShO:
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CONTAMNARTED T Page' 18
AT~ NT N&. 8 - Page 14 of
PERFORMANCE TEST
DATA SHEET
CNOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC SERIAL No. (™! 3
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 3. Minutes - 10 -
4,2.5.1 Minimum Temp $Y.2-%1. 8[°K 80
4,2.5.2 Stabl. Temp with 0,35 Watt Heat Load S °K - 80
4.2.5.3 Temp After 1/2 Hour With Heat Load 76. °K Info 80
4,2.5.4 Cold Finger Warm End Temp 3. °C Lafo Only
4.2.5.5 Input Volts29mW¥C Current /.59 ADC '

.2 Power - (b.2 2 |Watt - 30
4.,2.5.6
602 .5.6
4.2.5.6 J /
A 7/
P !

4.2.6 Leakage Rate STP CC/SEC| - 2.7X107/

PERFORMED 8Y /- Mgﬂf/‘?ﬂﬂl\/

Q.A. MAGNAVOX

WITNESSED BY

WITNESSED BY

Q.A. CUSTOMER

C-18
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GOVZRNMENT & INDUSTRIAL ELECTRONICS COMPANY PAGE 1 OF 2
RELIABILITY & QUALITY FA. Na. 24407-003
ASSURANCE DEPT.  FAILURE REPORT

Failure Dete
Neme & Type Part or Owg. No.  Senal Ne. Circuit Monufocturer 11-6-86
Equipment Symbel WAGIEC Report Date
COOLER, LINEAR SPLIT SM-D-5005842 016 MAGNAVOX 12-1-86
CYCLE, HD-1045 Customer
Assombly NVEQC
Ceontract Neo.
Pert DAAK20-84-C~-0440
’ Preoject Ne.
Test Enviroament Spee No. Data Sheet item Ne. 24407

R
32,C Life Test | EOSR 1314 . Tee 160 Houn
Al {includa Symptoms, readings. deviations frem Specs] On Returns: quete Custemer cemplaint: describe MAGIEC tes! tinging

At 160 hours of operation in the life test, while at the 52 C plateau, input power to SN Q16
exceeded the specification limit of 30 watts. Input power was 30.1 watts.

CAUSE OF FAILURE

See analysis.

REPAIR ACTION

See analysis.

Dispesition of removed part
Failure Feund During:  Acceptance Test ] Design Approvel Test JJ lduMm[ j_ Use

Wimﬂ o (!ngmunnq)

FAILURE ANALYSIS REPORT

ANALYSIS ; Although the power specification requirement was exceeded, this camnot be defined
as a failure in the typical sense. While the input power was slightly above the limit, the
cold production was exceptiomally good. (It should be noted that the full specification heat
load was used, and not the 80% 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 1is required at the 52 C 1life 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 {s to ach%’vc 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 internmal adjustment setup. Unfortunately to open and adjust
*he cooler at this point in time is not easy to accomplish; nor is it realistically necessary
¢ desirable. c-19

A i ngineering
» o e

. Con
NVEOC: H. Dunmire, S. Pomeroy. DCAS: R. Rothstein

P A

Quelity Assurgace Dete
W < 74 /o
Galbo, D. Lehrfeld,

- . BRRR AW P
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Page 2 of 2

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, as 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 fafilure 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 6l1.7 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

CORRECTIVE ACTION

Not applicable at this time.

Cc-20
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Magnaveaex

GOVERNMENT & INDUSTRIAL ELECTRONICS COMPANY
RELIABILITY & QUALITY FA. Mo, 24407-005
ASSURANCE DEPT. ~  FAILURE REPORT

Failure Date
Name & Type Pert or Dwg. No.  Seriel No.  Circuit Menufocturer 1-9-87
%Ui ment sWu YT 3 l.’.ﬂ Date
GOLER, LINEAR SPLIT 17287
CYCLE, HD-1045 SM=D-5005842 016 MAGNAVOX Customer
Ausombly NVEOC
ELECTRONICS ASSEMBLY SM-D-5005849 007 MAGNAVOX Contract Ne.
Poct DAAK20-84=C=0440
INVERTER HYBRID SM-A=5005947 013 ___TELEDYNE Preject Ne.
Test Envireament Spec No. Date Sheot ltem Ne. 24407
-32 C LIFE TEST EOSR 1314 Runming

_ Time 1417 Hours
SESTRIPTION OF FAILURE | [include Symptems, readings, deviations frem Specs}) On Returns: quete Custemer complaint; describe MAGIEC tesf findings

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 1input current was .l amperes. (Power: 1.8 watts). Normal imput 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 Aénou : The compressor rear cap was cut open and the electronics package was removed for
*roubleshooting. 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.
Dispesition of removed part

Failure Found Ouring:  Acceptence Test J Design Appreval Test [ Reliebility Tm‘gf /fio!d( Use O Other
' Project Monager
t' C‘\/ ‘l\,g .

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 teaperature 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 comnection.

The electronics package was then given a thorough microscopic inspection. The inspection
revealed one lead was unbonded on the Iaverter 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 precautiomary
measure. 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 coznection.

-~ Cont'd../z

i : l

Quality ce Date

yofesfP7

ollo, R. Narayan.

QEF 301 (10-7R)0 . ' S ROE AR
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Page 2 of 2
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 1002 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
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Magnawveaxx
GOVERNMENT b INDUSTRIAL ELECTRONICS COMPANY PAGE 1 OF 14

RELIABILITY & QUALITY FR. Ne. 24407-006
ASSURANCE DEPT. | FAILURE REPORT

Feilwre Doty
Noeme & Type Part or Dwy. No. Seriel Ne. Cirewit Monvfecturer 9-30i7
3G, Linear Split Symbel uadite "2':‘8"_2'8"
Cycle, HD-1045 SM-D-5005842 0l1 - Magnavox o
Assembly CNVEO
Piston Rulon Assembly SM-C-5005853 - - Magnavox Centroct Neo.
Port ) DAAK20-84-C-0440
. Preject Ne.
Test Enviranment Spes Ne. Dete Sheot ltem Neo. 24407
=32 C Life Test EOSR 1314 Runaing
BESEXIPYISN SF FATCUNE Tiscies. Time 6435 Hev
N AILURE | Symptoms, resdings. devistions from Spess] On Returms: quete Costomer complaint: doseribe WAGIEC 1687 TiRG

The cooler had been placed into life test om October 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 im full cooling mode, maintaining less than 80 K colc
station temperature, with the life test heat load. (For plots of the data, and heat load:
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 was
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
52¢C 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 countrol) 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 risem to 111 K and
the ioput 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 removec
from life test at 6435 hours of operation. Figures 2 through 4 are plots of the coole:
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 SM-C-5005833.
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ANALYSIS

In order to determine the cause for the reduced performance, a thorough investigation anc
analysis was performed.

1. Upon removal from the life test station, the cooler was leak checked, the data wa:
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 ga:
was not contaminated. (See report, Figure 5).

After the gas analysis in 2 above; the cooler was vacuum baked, purged, charged, and the:
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 pleces 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 geparat2ly. The cooler was tested with AC drive to the motor. The cooler did no

‘ meet specificatiou 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 0.D. and the inner yoke 1.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 preseat
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 unearly 6500 hours o
operation. The findings were significant in that they appear to answer the question
“what 1s s suggested refurbishment philosophy applicable to the Magnavox long-life line:
cooler?”

N CORRECTIVE ACTION
! Noune required.
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Gollob Analytical Service e

MOLININI'GOLLOS (A DivisiON OF) ENSECO (INCORPORATEDY
47 INDUSTRIAL ROAD. BERKELEY HEIGHTS, NEW JERSEY 07922 ¢ TEL. (201) 4643331

TO:
Mr. Hank Meehan G.AS. REPORT No. 65202

Magnavox

Electro Optical Systems

46 Industrial Avenue Date Requested: 10/20/87
Oate Reportes  10/21/87

Mahwah, NJ 07430 £.0.No. §$5205

MATERIAL SUBMITTED: 1l (One) Cooler

INFORMATION REQUESTED: Mass Spectrometry & Electrolytic Hygrometer Analyses

NOTEBOOK REFERENCE: 1286, Pg. 46 & KDO, #1

RESULT OF INVESTIGATION

Concentration, § by Volume

Sample Identity: S/N 11 P/N SMD 5005842
Mass Spectrometry Analysis

Constituents

Nitrogen 0.0063
Oxygen ND
Argon ND
Carbon Dioxide 0.019
Hydrogen 0.066
Helium Balance
Halogenated Compound* 0.0006
Electrolytic Hygrometer 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 fo; most con-

stituents is .0004s. fﬁ /)g’,‘ éﬁ
c-8 GOLLO8 ANALYTICAL SERVICE

n 102187

HA CERTIFIED MASS SPECTROMETRY  GAS ANALYSIS GAS CHROMATOCRAPHY  LINLUN CUBOAATOCD 4B -
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Contract No. . PERFORMANCE TEST
Project No. 24 40P - cco OATA SHEET
COULER, 1/4 WATT LINEAR RESONANT CRYOGENIC, HX704SL SERIAL NO. (=AY
. SK-D ~ 50059
DRAWING NO. SH-D ~ SO0 2 Posr & . -
TEST . LIMITS
PLAN PARA PARAMETER MEASURED UNLITS MIN MAX
3.10 Calibration Check 7z - Cosply |
4.1, Inspection - Comply
4,1, Welght Lbs - 2.8
4.1.3. Pressurization : © |PSIC Info Onl
4.1.3.2 __|Leskage Rate Of0}-P|sTP cC/sEC| - T"W’
4.2, Test ac 23°C
4.2.3 Cooldown Time to L00°K .7 [Minutes - 1.5
4.2.2 Cooldown Time to 80°K lif Minutes - 0
442,17 Minimum Temp . °K Info 30
G.2.2. Stabl. Temp. with 0.33 Watc Heat Load |14 D¢ |'K{i10Gs) |(-24S) |80
4.2.2.2 Temp. after 1/2 Hour Operation 120-% 1°K (109-20)]|(2¢6) |80
] 6.2.,2.3 Cold Finger warm end te Lb-e|’C nfo Only
4.2.2.4 Inpuc V_17 3 VDC Current_@.Se ADC _
Power : 375 |vaces - 30
4.2.2.3 Stabl. Temp with 0..'¢:: Heat Load K 80 .
4.2.2.3 Cold Finger Warm End Temp °c Info Only
4.2.2.5 Input Volts 32 VDC Current ______ ADC
_ Pover Watts - 3o
-4 4.2, Test at -40°C R
4.2,3, Cooldown Time to 100°K Minutes - 7.5
4.2.3. Cooldown Time to B0°K Minuces | - |10
4.2.3.3 Stabl, Temp with 0.2fWatt Heat Load *X[93-30) |2oF_ |80
4.2.3.17 Temp after 1/2 Hour X{ox o) |- 80 -
4.2,3,] Cold Finger Warm End Tewm ¢ Info Only
4,2.3.4 [oput V *S VDC Current &I ADC
Pover - Watts - 30
4.2.3.5 |Temp with 0.2 Wact Head Load b3 - |80
4.2,3.5 Cold Finger Warm End Temp °c Info Only
4.2.3.5 [nput Volcs 32 VDC Current ADC
- POVer Watts - 30
b.2.4 Test at J1°C
4.2.4., Cooldown Time to 100°K 74-1___|Hinutes - |75
) 4.2.4, Cooldown Time to 80°K [ﬁ-a |Minutes - 0
4.2.4, Scabl. Te with 0.2Matt Heat Lo 7&1 K ﬂ 30
b.2.6, Temp after 1/2 hou . 3 D 80
4.2.4.2 Cold Finger Warm Bad T ‘Lo 1°C Info |Only
2.4, _lnpuc"—‘__z_—v [} vDC Cu'rnnfzc Eom" 45.50 s
Power . Watts - 3
A.2.4.4 Stabl. Temp with 0.2 Wact Head Load i_'l - 80
4,2.4.4 Cold It VWarm End Te [ Info |[Only
4.2.4.4  |Input Volts 32 VDC Curreant ADC
Pover Watee - 33
. est at 213°C :
7 .23, 1down Time to 100°K ?3  Minutes - T3
f .8, Cooldown Time to [ { H:u tes - ;g'
(]
Hee ) 80
(R Y 1 i Info 8
: c Info \Only
* ﬂ-“ Watts - 30
R 80
¥c Info  |Only |
( 4.2.93, Input Volt VDC Curcenc_____ ADC v .
({0 A —— atts = -
.78 Leskage s TR 8 |sTe cesec] - [2.TXi0~
PERFORMED BY DATE _zp,[a#g_y_

WITNESSED 8 __ Q.A. MAGNAVOX

WITNESSED AY
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I

Contract No. .

Project No

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC, HX7045L

. EeP- 000

DATA SHEET

FAILURE REPORT 24407-~006
PAGE 10

PERFORMANCE TEST

SERIAL NO. 3/

URAWING NO.S o . W Poe D= 2 s
TEST . LIMITS
PLAN PARA PARAMETER MEASURED UNLTS MIN MAX
3. 10 Calibration Check - Comply .
[T Inspection - Comply
4.1.12 Welight Lbe - 2.5
4,1.3.1 Pressurization < |PSIC Info Onl
4.1.3.2 Leakage Rate /:4 Eimj-i STP CC/SEC| - ﬁ’xx_o?
4.2, Test at 23°C_ |
4.2.1 Cooldown Time to 100°K 77°S  |Hinutes - 1.5
4.2.1 Cooldown Time to 80°K 13-1 Minutes | - 10
4.2.3 Minimum Temp - %_m K Info 80
4.2.2. Stabl. Temp. with 0.35 Wact Heat Load Lg°K 2¥e |80
4.2,2.1 Temp. after 1/2 Hour Operacion 7. 3 2%oc |80
4.2.2,] Cold Finger warm end tem Qo l°C Info Only
4.2.2.4 Inpue V .4 VDC Current © ADC
- Power 4S50 |vaces - 30
4,2.2.5 Sctabl. Temp with 0.35 Wart Heat Load M3 80
4,2.2.9 Cold Finger Warm End Temp C Iafo Only
6.2.2.5 Input Volts 32 VDC Curtent _____ ADC
Power Watts - 30
4.2, Test at -40°C
4.2.3, ~ooldown Time to 100°K Minutes - 7.5
4.2.3, Uooldown Time to 80°K . Minutes - |10
4,2,3.2 Stabl. Temp with 0.2¢Watc Heat Load 10:-50 | *K{ 99 -%O) 80(¥S"
4.2.3.2 Temp afcer 1/2 Hour % -wo |°’k(9-20 80
4.2.3.3 Cold Finger Warm End Tem [ Info Only
4.2.3.4 Iaput V .9 VDC Curren © ADC
Pover E‘ 4900 |uates - 30
4,2.3.5 Temp with 0.2 Watt Head Load X - 80
4.2.3.5 Cold Finger Warm End Temp °c Info Only
4.2.3.5 Input Volts 32 VDC Current ADC
- POVer e Watts - 30
4.,2.4 Test at 71°C
4.2.6.1 Cooldown Time to 100°K f Minutes - 7,5
6.2,441 Cooldown Time to B80°K ) Minuces - 10
4.2.4, Stabl. Temp. with 0.Z9Watt Hest Load Joope | X ¢ 180 {(99.6¢
4.2.4. Temp after 1/2 hour 100" K . 80 .1
4.,2.4,1 Cold Finger Warm End Tem . C nfo |Oanly
4,2.0.] Iaput V VDC Current ADC
—__Power 45 -5 O|vaces - |3
1.2.4.4__|Stabl. Tesp with 0.2 Watt Head Losd x_ - |80
4.,2.4.4 Cold Finger Warm End Temp °c Info |Only
6.2.4.4 Input Volts 32 VOC Current ADC
Power Wattse - 35
NN Test _at 23°C
«.2.8, Cooldown Time to 100°K E Minutes 7.5
8.2.0. Cooldown Time to 80 K - ;‘.‘L"“' = 10
4.2.9. Minisum Tesp ‘ . K 80
4.2.9.1 Stabl, Temp with 0.35 Wett Heat Load (0 XD 80
4.2.5.. Teap After 1/2 Hour With Heat Load i85 (124 ¢ ) [Lafo 180
4,2,5.4 Cold Finger Wacm End Te [ Info [Oaly |
4.2,5.% VDC Current ADC
Power 45 5o [vaces = 30
4.2,3. Stabl, Temp, with 0.39 Wett Heac Load K 80
4.2.5. Cold Finger Warm End Tew _C Info |Only
4,2.5%5.6 Taput Volt 32 VDC Currenat ADC
POVEL Watts - 10
4,2.6 Leakage Ra STP CC/SEC| - 2.7X10°0

PERFORMED BY

WITNESSED

WITNES

Cc-32
SED BY

Q.A. MAGNAVOX

0.A. CUSTOMER

DATE Il& -— l‘Z“lﬂ

20
W



F T - T -
‘ Magnavos
. F -
re me SLECTRO:OPTICAL SYSTING AILURE REPORT 24407-006
031559~ L N0. T8: 7% 9E- W1 PAGE 11
F
Contract No. . PERFORMANCE TEST
Project No. Q44072 - 000 DATA SHEET
L ) COULER, 1/4 WATT LINEAR RESONANT CRYOGENIC, AX7045L SERIAL N0, O\
URAWING no. PosrT QUT 0P€ TaeT MNC S% e
TEST : LIMITS
PLAN PARA PARAMETER MEASURED] UNITS MIN MAX
3.10 Calibration Check L - Cosply
1 4.1, Inspection - Compl
4,1, Weight Lbe --L 2.5
4.1.3. Pressurization ©_|PSIC Info Onl
4.1,3.3 Leakage Rats s & STP CC/SEC| - ﬁ’#’
4,2.2 Test ac 231°C —_
4,23 Cooldown Time to 100°K 13:4 & |Miautes - 1.5
4.2,1 Cooldown Time to 80°K
% 4.2, Minisua Temp
4.2.2. Stabl. Temp. with 0.33 Watt Heat Load
1 6.2.2.2 Temp. after 1/2 Hour Operation
4.2.2,3 Cold Finger warm end tem .
4,2.2.4 Input vV jp-20 vic Curnn::E AIC
— Power
4.2.2. Stabl. Temp with 0.35 Wact Heat Load
6.2.2.5 Cold Finger Warm End Temp
4,.2,2.5 {aput Volts 32 VDC Currenc _____ ADC
Power Hatts - 30
4.2, Test at ~-40°C
4.2.3. Cooldown Time to 100°K Hinuces -__|T.5
4,2.). Cooldown Time co 80°K . Minutes - 10
4.2.3,2 Scabl. Temp with 0.2§Watc Hest Load . K(®/-60) | (-20% )180{ L) e
4.2,).2 Temp after 1/2 Hour Ul 301K M¢-20% | (- 20%Y)!80 ) - 2¢
4.2.3.3 Cold Fiager Warm End Temp = c Info Oaly
4.2.3.46 laput V &}, voC Curr.nt“-mm )
_ Power %130 |uces l__-_]30
4.2.3.5 Temp with 0.2 Watt Head Load K - 80
4,2.3.5 Cold Finger Warm End Temp °C Info Oaly
4.2.3.5 Input Volts 32 VDC Curcent ADC
- Pover ——— Watts - 30
4.2.4 Test at /1°C
i.2.6., Cooldown Time to 100°K . Minutes - |73
4.2.4, Cooldown Time to 80°K_ -10__|ninutes - |10
S.2.5.LlScabl. Temp, vich G 0.2%att Heat Losd | Jpg- X7 e YT T ;'1-
4,2.4, Temp after 1/2 hour FrY Xk T M3 200 -2 |8 i) -w
6.2.4.7 Cold Finger Waras End Tem — 4 Info |Only
4.2.4.1 Input V EZEVDC Cutnntsgé ADC .

__ Pover 2-3) Zatn 2 e
4.2.6.6 |Stabl, Temp wich 0.2 Wact Head Load X -__|8
4.2.4,4 Cold Pinger Warm End Temp [4 _Info |[Only
4.2.4.4 Input Volts 32 VDC Current ADC

Power Watts - 35
4.2 Tes 3¢ )
4.3, Cooldown Time to 100°K . Minutes = 765
b.2.3. C own Time to 3 L] thgg’! - 1
[y xrin “‘-t“ 1 _ e ——————— ‘ 90—
.2.5, Stabl. r'! with 0,335 Watt Heat Lo ‘ i3 2 _22Y |80
4,2,5.3 Tesp After 1/2 Hour With Heat Load 1424 ¢0 | K Info 80
4.2.5.4 [ in Waca End Te ? Iafo Only
4.2.5.5 Input V SNDC Curreant ' Y]
Powef = | R340 |Vt e B
4,2.9, Stabl. Temp. with 0.3 Watt Heat Losd ?5 80
4.2.5, Cold Finger Hg;. Ind Temp C Iafo _ |Only
4.2.5.6 lnput Volt VDC Current____ ADC h 30
{ Power : ate = 2 —
4.2.6 Leakage Rat TP CC/SEC] - 2. 7X10-"
PERFORMED BY oate /-9 - X7

WITNESSED 8

WITNESSED BY

Q.A. MAGNAVOX

C-33 q.A. cusTomEr
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Contract uoggy*c‘)- coo

Project No.

COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC, MX7045L

41204 -620- L ND- N : 110-000- W13

DATA SHEET

PERFORMANCE TEST

FAILURE REPORT 24407-006

PAGE 13

AC TEST &4 Hx

SERIAL NO.___ (3§ \

TEST . LIMITS
PLAN PARA PARAMETER MEASURED| UNITS MIN MAX
3.10 Calibraction Check W;‘; - Cosply
4.1, Inspection s Comply
4,1.7 Weight L b - 2.5
4.1.3, Pressucization |PSIG Info Onl
4.1.3,2 Leakage Rate ) STP CC/SEC|__ - 'z_Tyx'lT"’
4.2,.1 Test at 23°C o
4,2.2 Cooldown Time to 100°K lnutes - 7.5
4,2.2 Cooldown Time to 80°K lnutes - 10
4,27 Minisums Temp [ Info 80
4.2.2. Sctabl. Temp. with 0.35 Watt Heat Load | W - 30
4,2.2,1 Temp. after 1/2 Hour Operation K - 30
4.2.2.3 Cold Finger warm end tem [ Info Only
4.2.2.4 Input V_Jo -2 0 VAC Current i)y W 2'3‘2,
POVEE e Watts - 30
4,2.2.5 Stabl. Temp with 0.35 Watt Hest Load K 30
4.,2.2.5 Cold Finger Warm End Temp C Info Only
6.2.2.5 Input Volts 32 VDC Current ____ ADC
Pover ————— Watts - 30
4.2.] Tast_at -40°C
“.2.3. Cooldown Time to 100°K Minuces - |75
4.2.3, Cooldown Time to 80°K Minutes - 10
4.2,3.2 Stabl, Temp with 0.2 Watt Heat Load b3 - 180
4,2.3.2 Temp after 1/2 Hour K - 80 -
4.2.3.3 Cold Finger Warm End Tem ‘ °C Info Only
4.2.3.4 Input V S:ZI VRC Currcnti-!?w . ¢*£
Pover J& |vaces )
4.2.3.5 Temp with 0.2 Watt Head Load _— °K - 80
4.2.3.5 Cold Finger Warm End Temp — °C Info Oanly
e2:3.5 Input Volts 32 VDC Curtent ADC
— Povel ———— —_ Watts - 30
4.2.4 Tasc at /1°C
b.2.4, Cooldown Time to 100°K . Minutes - 1.3
4.2,64, Cooldown Time to EO'L g Minutes - 0
4.2.4. Scabl., Temp. with 0.2 Watt Heat Load 'KL - 80
be2.b. Temp sfter 1/2 hour 1KL - 30
8,204 %— . c Info |Only _
b.2.4,] Inpuc V Curreat 177
" Vﬂ;.““ w 2t YO luaces - 133
4.2.4.6  |Stabl, Tesp with 0.2 Watt Head Load — 3 - |80
4.2,4.4 |Cold Finger Wetm End Temp e _lafo |Only
4.2.4.4 Input Volts 32 VDC Curreant ADC —
Powerl Watts - 33
5.2.3 Test at 23°C ‘
5.2.5. Cooldown Time to 100°K Egﬂ_@u_’o— - T.)s
2.3.1 | Cooldown Time to 80°K _ Hisutee =
22e9, Mind Te — o) K 80
62,9, Scabl lfc wicth 0,33 Watt Heat Load . h 8 - |80
4,2.9,] Temp After 1/2 Hour With 08 '! Info |80
6.,2.9.4 Cold Fin Watrm Cad T (] Info Oaly
4.2.5. lnput V Ezivm Current 111 AIC 7.3.‘
[ 2 Y A ——— 19 Wates - 130
4.7.3.6 | Scabl. Temp. wich 0.33 Wact Heat Load b 3 80
5.3.5.6 | Cold Finger Warm End Te®p C lafo  |Only
4.2.3.6 Input Volt VDC Curcent______ ADC
[ 101 1 Ae— Watts = 30
4,2.6 Laakage Rate STP CC/SEC| - 2.7X1077

WITNESSED "M

WITNESSED Y c-35

PYNIIO® 1A

Q-A. MAGNAVOX

Q.A. CUSTOMER

DATE '%z I-Z £2
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Contract MNo. . PERFORMANCE TEST
Project No. 2¢L,0)- oo© DATA SHEET
COOLER, 1/4 WATT LINEAR RESONANT CRYOGENIC, RAX708SL SERIAL NO._ O |
DRAWING NO. HYBRR\D 1037ALCED. DC. Powg
TEST ' LIMITS
PLAN PARA PARAMETER MEASURED} UNITS MIN MAX
<10 Calibration Check - Comply |
4.1, Inspection . - C L
a,1.1 Weight b, - 2.
bel.3.1 Pressurization |PSIG Inafec Oanly
4.1.3.2 |Leakage Rate STP CC/SEC - 2.7x10%7
4,2, Test at 23°C
8,2, Cooldown Time to 100°K Minutes - 7.5
4.2.4 Cooldown Time to 80°K Minutes -. 110
4,2, Minisus Temp 3 Info 80
4,2.2, Stadl. Temp. with 0,33 Wact Heat Load X 80
4.2.2.7 Temp. after 1/2 Hour Operation R - 80
:.217}2 Cold Finger varnoan te °c Info Only
0 2.2.4 Input V 52 OV Current | -4~ ADC -
Pover {295 luaces - {30
4,2.,2.5 Stabl. Temp with 0,35 Watt Heat Load 20 °K 80
8,2.2,3 Cold Finger Warm End Tem | +©® |°C Info Only
6,2.2.9 Input Volts 32 VDC Currtent 3‘ E ADC
Pover 85 <l |Wates - 30
4,2.] Test at -60'C . .
4.2.3, Cooldown Time to 100°K |Minutes | - |7.9
4.2.3, Cooldown Time to B0O°K _ '@ ©_|Minutes = 10
8,2,3.1 tabl, Temp with 0.2 Watt Heat Load 30|k - |80
4,2.3.12 "..2 after 1/2 Hour 5’2': ‘z K - 80
4,2.3.3 |Cold ¥ Lnior Wars End Temp I1=%.¢ |7 lafo__ (Only
4,2.3.4 Input V ’ VDC Current ADC
_ POVEE e 20 -9/ [uates - 30
4,2,3,8 Temp with 0.2 Watt Head Load E ¥ | - |80
4,2.3.3 Cold Finger Warm Te - 3% -0 |°C Info Oniy
6,2.3.8 Input Volts 32 VDC Current 012 ADC
[ 250 1 P — | 23-0% 30
4.2.6 Test at 71°C
3.2.8. Cooldown Time to 100°K 7.5
4.2.4, Cooldown Tims to — 10
4,2.4, Stabl. Temp. with 0.2 Watt Heat Load 8
6.2.4. Te after hour 80
4,2.4,2 Cold Finger Warm End T info |Only
2.2.4.) Inpuc V !tz VDC Current 1;5 ADC
; o Power | 3
4,2.0.4 0.3 80

4.2,4.4
§.2.4.4 - Input Volcs VOC Current ADC
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% B | —
sl Only
L ] * | 30

‘Nede Watt Neat Load 40
080940 fFin Vare Te m’

1.2.5.6 Input Volt VOC Current ® ADC
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