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To Date 

• Forecasted Accom
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NASA 
3-67-51083 

PROTOTYPE MODEL SCHEDULE 
"A" CONFIGURATION 

1967 
JULY AUG. . SEPT lOCI 

9/6 
, CENTRAL STATION INTEG. 

& MECH. ASSY 9118 
EXPER1MENT ' . . 
INTEG RA TI ON 

I 
NOV. 

I 
I 
I 
I 
I 
J , 

"A" CONFIGURATION EXPERIMENTS DESIGN VERIFICATION TESTS 
(ACTUAL DELIVERIES) 

8/1 

[ 

4911 
7118 7/31~. LMAGNETOMETER 

PAS S I VE S E ISM I C l . SUPRATHERMAL ION DETECTOR 
SOLAR WIND 

I 
I 

DEC. 

~~ 

... 12/3/67 

4422-2857 



NASA 
S-67-51147 

PROTOTYPE VIBRATION TESTING 

1. I NTRODUCTI ON 

2. TESTS PERFORMED 

3. FACI LlTIES 

4. TEST AND DATA REDUCTION CONDITIONS 

5. QUESTIONS 

6. TEST HI STORY 

7. CONCLUSIONS AND RECOMMENDATIONS 

8. QUESTIONS/DISCUSSION 

4422-2903 



NASA 
S-67-51148 

PURPOSE OF VIBRATION TESTING 

1. VER I FY STRUCTURAL I NTEGRI TV 

2. VERIFY DYNAMIC/STATIC ANALYSIS & SPECIFICATIONS 



NASA 
S-67-51000 

TEST SEQUENCE·PROTO#l 

1. PURPOSE 
A. VERI FY STRUCTURAL I NTEGRI TV 
B. VER I FY DYNAM I CANAL YS IS 

2. TESTS 
A. STATIC 

1. 4 AXI S, I NCREMENTALLY TO 115 % OF DES I GN LOAD 
B. DYNAMI C -

1. QUAL LEVEL. 3 AX I S SCAN, SINE & RANDOM VI BRATI ON 

4422-2905 



NASA 
S-67-51085 

TEST SEQUENCE (CONT.) lSM PROTO#l 

1. PURPOSE 
A. TO VERIFY THE INTEGRITY AND DYNAMIC CHARACTERISTICS 

OF A NEW LSM MOUNTI NG CONCEPT. 
B. TO DETERMI NE THE OYNAMI C ENVELOPE OF THE LSM WI TH THE 

NEW"MOUNTI NG CONCEPT. " 
C. TO DETERMI NE THE DyNAMIC CHARACTER I STI CS AND THE 

IMPACT ON OTHER EXPERIMENTS UTI L1ZI NG THE NEW MOUNT
I NG CONCEPT AND A 0° MOUNTI NG. 

2 TESTS 
A. 3 AX I S SCAN, SINE & RANDOM 
B. HIGH SPEED MOVIES 

4422-2906 



.NAM 
S-67-51150 

TEST SEQUENCE (CONT.) PROTO A 

1. PURPOSE 
THE PROTOlYPE MODEL WI LL BE ASSEMBLED I NTO A SYSTEM FOR 
SYSTEM LEVEL DES I GN VER I FI CATION TESTI NG. THE PROTOTYPE 
UNIT WILL BE USED TO VERIFY THE DESIGN INTEGRITY OF THE
SYSTEM TO ASSURE SUCCESS OF THE QUALI FI CA TI-ON MODEL. 

2. TESTS 
A. QUAL LEVEL, 3 AX ISS I NE & RANDOM VI BRATI ON 

4422-2907 
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NASA 
8-67-51100 

SCHEMATIC·DATA REDUCTION · T PLOT 

CONTROL ACCEL . 
TAPE - LOG CONVERTER .. 

RES PONSE ACCEL T-PLOT 
RECORDER X-Y .. JUNCTION ... - TRACKI NG RECORDER 

BOX 
FI LTER ~ LOG CONVERTER -

I ~ 

C. O. LA • 
FREQUENCY 

4422-2909 



NASA 
8-67-51137 

10 

--' -c:a -

TYPICAL T PLOT 

4422-2932 



NASA 
5-67-51065 

SCHEMATIC·DATA REDUCTION·PEAK G PLOT 

ACCEL. SIGNAL X-Y TAPE TRACKING LOG CONVERTER - fI-o -
RECORDER FI LTER RECORDER 

I COLA j 
FREQUENCY 

,~ 

4422-2910 
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TYPICAL PEAK G PLOT 
10 

~ 
<C 
UJ 
Q.. 

C'l 

:z 
0 - 1 t-
<C 
O! 
~ 
UJ 
U 
U 
<C 
t-
::::> 
Q.. 
:z 

.1~ __ ~ ____ ~ ______ ~ __ ~ __ --~ 
5 20 50 100 10 200 

FREQUENCY - CPS 
4422·2931 



SCHEMATIC·DATA REDUCTION -PSD 

ACCEL. 
SIGNAL TPC TAPE x-Y - SPECTRUM - LOG CONVERTER -

RECORDER - RECORDER 
ANALYZER 

I FREQUENCY· .. 

4422-2911 



NASA 
8-67.51105 

> t-

. 1 

V') 

z .01 
L.I.J o 
-..I c:c. 
0:::. 
t
U 
LI.J 
Q.. 
V') 

0::: . 

~ 
~. 001 5 

TYPICAL PSD PLOT 

10 20 50 100 200 500 1000 2000 
FREQUENCY - CPS 

4422-2930 



TEST EQUIPMENT 

ITEM MANUFACTURER SERIAL NO. MODEL NO. 

EXCITER CONTROL BRUEL & KJAER 1018 70666 
VI BRATI ON SYSTEM LING ELECTRONICS PP 175/240-249 13, 30 
DYNAMI C ANALYZER SPECTRAL DYNAMICS SO lOlA 
COLA SPECTRAL DYNAMI CS SO 11 332 
X-Y RECORDER F. L. MOSELY 2 DR-20 AND 20 610-00711, 110 
TRUE RMS VOLT METER BRUEL & KJAER 2409 48650 

4422-2912 



NASA 
8-67-51112 

ITEM 

TAPE RECORDER 
TAPE RECORDER 
TAPE RECORDER 
LOG CONVERTER 

SPECTRAL ANAL YZER 
ACCELEROMETER 
DYNAMON I TOR 

TE'ST EQUIPMENT 
(CONT. ) 

MANUFACTURER MODEL NO. SERIAL NO. 

AMPEX FR 1100 B 156 
SANBORN 3907-06A 64()...00463 
SANGAMO 471 RB 129 
F. L. MOSELY 7561 A 548-00267 

60 B 840 
60 D 101 

TECHNI CAL PRODUCTS CO. TP 625 308 
ENDEVCO CORP. 2221 C OR D VARIED 
ENDEVCO CORP. 2702 C VARIED 

4422-2912 
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VIBRATION EQUIPMENT-SHAKER CROSS·AXIS 
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WESTINGHOUSE SHIPBOARD TEST STAND 
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NASA 
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A. FI LTERED 

.1~ ____ ~ ____ ~ ____ ~~ ____ __ 
5 10 20 50· 100 

FREQUENCY 

10 
B., UNFI LTERED 

~ 
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LJ.J 
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C'1 

Z 
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~ 
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::::> 
0-
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.1~ ______________________ ___ 

TIME 
4422·2942 
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10 A FILTERED 

1 

B UNFILTERED 



ALSEp·LM AXIS DEFINITION" DESCENT STAGE 
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/ 

~, 
I ~ 
~~ , I VA/. ;, 

<)/" / 
" .. 'l ;(" 
I / 
1/ 
1/ 
" " " 

/ , 

VIEW LOOKING DOWN 

/ 

" / 

, 
" " / 
/ 

/ 

/ 
~,()~ 

/ ,~<? 
,/. , , 

/ 
"/ 

+ZL 
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. . 

PROTO A·SPl INSTRUMENTATION 

LSM 

30 

SWE 
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. 

PROTO A·SP2 INSTRUMENTATION 

05 
S.I.O.E. 

GIMBAL 60 

ALHT 

4422-2940 



NASA 
5-67-51089 

ALSEP SINUSOIDAL VIBRATION SPECIFICATION 
X Y Z AXES 

10.0 

:z 
o 
I« 
0::: 
~ 1. 0 
UJ 
U 
u « 
~ 
« 
UJ 
a.. 

4.6 
6.0 ATR-16 

3.5 1_--- LTA-3D/R 
3.0 

O. 1 L--~~-~---'-~ 
5 10 20 50 100 200 

FREQUENCY - cps 
4422-2941 



0.1 

g2/CPO 

0.01 

NASA· 
8-67-51064 

Y 

0.025 
ATR-16 

SPECIFICATIONS 
O. I 

gl.:Cps 

0.01 

/ 
0.075 

0.01 

FREQUENCY cps 

102 
FREQUENCY cps 

O. I 

\ 
g2/ CPS 

0.01 

• RANDOM 

103 

0.075 AllH6 z 

/ \ 0.025 

0.01 

FREQUENCY cps 
103 

4422-2996 



NASA 
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AlSEP INTERF ACE 

LM 

TEST FIXTURE 
4422-2928 



NEW: 

NASA 
8-67-51054 

OLD: + 0.018 

±. 0.0065 

ALSEP INTERF ACE 

4422-2922 
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A. PROTO lOLD INTERFACE 

,IS 10 20 50 100 200 500 1000 2000, 
FREQUENCY - CPS 

10 C. PROTO A OLD INTERFACE 

<.:l 
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a:> I 
Vi 
V' 

:E 
V' 
Z 
« 
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. 1'-5 -~IO--:l20~~50~~100~~200~~~..lIL.L"':""":"'..IJ 
FREQUENCY - CPS 

10 B. PROTO 1 NEW INTERFACE 
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. 15 10 20 50 100 200 
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500 1000 2000 

10 D. PROTO A NEW INTERFACE 
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NASA 
3-67-51139. 

PROTO#l RESULTS [REF. ATM·671) 
1. STATIC 

A.DEFLECTION - CENTER OF SUNSHI ElD 

+ x (TEST) x (TEST) 
O. 0965 IN. 
o. 0970 I N. O. 059 I N. 
O. 0885 IN. O. 061 IN. 

B. S TRES S - FRONT BEAM 

+ x (TEST) 
+5800 PS I 
-4800 PS I 

2. DYNAMIC 

- X (TEST) 
-6300 PS I 
+3790 PSI 

ANALYSIS 
0.0858 IN. 
0.0922 IN. 
0.0787 IN. 

ANAlYSI S 
+ 5215 PSI 
±4435 PSI 

A. NATU RAl FREQUENCY (CENTER OF SU NS HI ElO) 
TEST ANAlYS IS 
80 CPS 97 CPS 

B. EXPERIMENTS (REF ATM-67U 
GENERAL CORRELATION BETWEEN ANAlYS I S & TEST . 

4422-2925 







lIMA 
8-67-51077 

DATE TEST ARTI CLE 

OCT. 16 SP-1 

OCT. 17 SP-2 

OCT. 20 ' SP-1 

TEST CHRONOLOGY 
VI BRATI ON TESTS PERFORMED 

PINS INPUT LEVEL AXIS 
LOOSE X SINE TR SWEEP (1. 0 g) 

X SINE LIB (3. 5 g) 

LOOSE X SINE TR SWEEP (1. 0 g) 

X SINE LIB (3. 5 g) 

X RANDOM LIB (2.5 min) 
y SINE TR SWEEP (1. 0 g) 

Y SINE LIB (3. 5 g) 

LOOSE X SINE TR SWEEP (1. 0 g) 

X SINE LIB (3. 5 g) 

X RANDOM LIB (2. 5 min) 

4422 - 2948 
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NASA 
S-67-51053 

DATE 

OCT. 24 

OCT. 25 

OCT. 26 

TEST CHRONOLOGY CONT. 
": 

VI BRATION TESTS PERFORMED 
TEST ARTI CLE PINS INPUT 

AXIS LEVEL 

SP-1 TIGHT Z SINE TR.SWEEP (1. 0 g) . 

Z SINE LIB (3. 0 g) 

Z RANDOM LIB (2. 5 min) 
SP-1 TIGHT Y SINE .lID (1.4 g) 

Y SINE LIB (3. 0 g) 

Y RANDOM LIB (2. 5 min) 
y RANDOM LID (12. 5 min) , 

SP-1 TIGHT X SINE TR SNEEP (1. 0 g) 

X SINE LIB (3. 0 g) 

4422 - 2949 



NASA 
S-67-51094 

DATE 

OCT. 27 

OCT. I 28 

OCT. 31 

TEST CHRONOLOGY CONT. 
VI BRATION TESTS PERFORMED 

TEST ARTI ClE PINS INPUT 
AXIS lEVEL 

SP-2 \ TIGHT Z SINE TR SWEEP (1. 0 g) 

Z SINE LID (1.4 g) 

Z SINE LIB (3. 0 g) 

Z RANDOM LID (12.5 min) 
Z RANDOM LIB (2.5 min) 

SP-2 TIGHT Y SINE TR SWEEP (1 g) 

Y SINE LID 0.4 g) 
Y SINE LIB (3. 0 g) 

Y RANDOM . LID (12.5 min) 
y RANDOM LIB (2. 5 mi n) 

SP-2 TIGHT X' SINE TR SWEEP (l g) 

4422 - 2950 
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x - OUTPUT 

12. 5 

FREQUENCY - cps 
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x - OUTPUT 

PSE PSD·PLOTS 
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X RESPONSE 

SOLAR WIND EXPERIMENT 
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50 100 200 500 1000 2000 
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x -OUTPUT 

FREQUENCY - cps 

lSM g-PlOTS 
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Z - OUTPUT 

10 7.810. 4 

5. 2 

10 20 50 100 200 
FREQUENCY - cps 
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NASA 
8-67-51055 

LSM PROTO # 1 RESULTS 

1. DYNAM I C I NTEGR I TV & CHARACTER I STI CS 
A. EXCELLANT TEST RESULTS 
B. DYNAMI C CHARACTER I STI CS BEl NG REDUC~[' 

2. DYNAMI C ENVELOPE 
A. ANALYS I S OF HI GH SPEED MOVI ES 
B. DEFI NI TI ONS OF ENVELOPE 
C. MODIFICATION OF ICO 

3. IMPACT ON EXPERIMENT LOCATIONS 
A. MOVEMENT OF PSE 
B. LSM I CD MOD I FI CATIONS 
C. SUNSHIELO MODIFICATIONS 

4. 0° VS 4° MOUNTI NG 
A. 4° MOUNTI NG SELECTED. 

4422-2927 
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OLD LSM CONFIGUR·ATION 
(leo 2·14·67) 

OLD LM . 177~ NEW UM 
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PRESENT LSM CONFIGURATION 
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X R£SPONSE 
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x -OUTPUT 
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4422-2991 



NASA 
3-67-51103 

CONCLUSIONS 

1 SINUSOIDAL TEST IS MUCH MORE SEVER STRUCTURALLY 
THAN RANDOM TEST. 

2. WI TH THE EXCEPTION OF LSM AND ALHT, ALL EXPERIMENTS 
SURVIVED PROTO A TESTING DESPITE ADDITIONAL TEST
I NG AS REQUI RED BY MSC (i. e. LUNAR/DESCENT S.INE 
AND RANDOM TES TS)' 

3. QUAL. A WI LL BE PER MSC APPROVED PLAN. 
A. NO INSTRUMENTATION (EXCEPT CONTROL) 
B. LAUNCH/BOOST SINE AND RANDOM TESTS 

4422-2945 



NASA 
8-67-51110 

CONCLUSIONS (CONT.) 

4. BK 1018 CONTROLLER WI LL BE REFURBI SHED AND IMPLEMENTATION 
OF ADDITIONAL OPERATING PROCEDURES WILL MINIMIZE HUMAN 
ERROR. 

5. POTENTI AL HARDWARE: MOD I FI CATION - STI FFEN pALLET IN 
VI C I N I TY OF S I DE ... 

6. 

ATR-16 ANALYSIS ASSUMED RIGID EXPERIMENTS BUfMODIFICA
TI ONS MAY REQU I RED DUE TO EXPER I MENT FLEX I Bill TI ES. 

4422-2946 



NASA 
8-67-51060 

QUALIFICATION TEST PROGRAM 

• TESTS COMPLETED 

• TEST RESULTS 

• TESTS PLANNED 

• TEST PROCEDURE STATUS 

4422-2982 



NASA 
S-67-51124 

CIS INTEGRATION 

FI NAL MECH ASSY 

EXPER I MENT· 
I NTEGRATI ON 

QUAL IAI 
ACCEPTANCE 

REFURB TO 
CONSOLI DATED 
QUAL 

QUALI FI CATION 
TESTS 

., 

QUAL PROGRAM STATUS 

SEPT OCT NOV DEC JAN 

W/H//HH////h.1 

I I 

I I 

TODAY 

4422-2981 



NASA 
8-67-51145 

QUAL TESTING COMPLETED 

All COMPONENT IN-PROCESS & P. I. A. TESTS COMPLETE. 

t CENTROl STATION HARNESS 
2. POWER 01 STR) BUTI ON UNI T 
3. COMMAND RECEIVER 
4. 01 PLEXER FI lTER 
5. COMMAND DECODER 
6. TRANSM 1 TTER S (2) 
7. 01 PlEXER SWITCH 
8. DATA PROCESSOR 
9. MULTI PLEXER 

10. POWER CONDITIONING ONIT 

4422-2979 



NASA 
8-67-51073 

QUAL TESTING COMPLETED 
'" . 

• \.'\. ;. '. f ' • ' •• 

• CENTRA'L' S TATI'ON' fNTEG RA TI ON 

~. . . 

, '.CENTRAL S"ATIONIS'rS' tNTERFACE TESTS 

,. 



NASA 
S-67-51058 

SWS EMI TEST DATA (MIL-I-26600) 

TEST 

1. SUSPECTABILITY 
(A) RADI ATED 

(B) CONDUCTED 

2. CONDUCTED 

3. RAD-I ATE 0 

RESULTS 

NO PROBLEMS 

15 db (OUT OF SPEC) 
. 64 - 6. 9 M CPS 

6 db (OUT OF SPEC) 
155 kcps 

4422-2938 



NAIA 
8-67-51091 

QUAL TESTING COMPLETED 

EXPERIMENT TESTI NG. 

I SOLAR WI NO EXP. 
'A. P. I. A. - COMPLETE 
;, B. MASS PROP$ - COMPo 

.., C. E.M. I. - COM P. ' " ; , : '" .. ' 
u. I NTEGRATI ON INTO CENTROl STATION -

COMPLETE. : 

II PAS S I VE SE I SM I C EXP. 
A. P. I. A. - COM P f,; 

B. MASS. PROPS-COMPo 
C. LM.1. - COMPo 

f,; FAilURE IN P.S.E. REQUIRES A RETEST OF P.I.A. 

4422- 2980 



NASA 
8-67-51066 

CENTRAL STATION INTEGRATION 
9·15 TO 10·20 

PROBLEMS 

1. PDU - OP-AMP DEFECTI VE 

2. MULTI PLEXER SER I AL #7 FA I LED 

3. OUT OF TOLERANCE CONDITIONS 

4. . PDU - NO .FLI GHT TYPE C. B. 

5. PCU - SWITCHI~G PROBLEM 

SOLUTIONS 

REPLACE 

RETURN TO VENDOR-REPLACE 
WITH S ER I AL 8 . 

PROCEDURE CHANGES 

RETROFI T WI TH QUAL BACKUP 

RETROFI T WI TH QUAL BACKUP 

4422-2937 



NASA 
S-67-51057 

QUAL SUBSYSTEM TESTS PLANNED 

TEST START DATE COMPo DATE 

PSE PIA 11-15-67 11-15-67 
PSE INTEGRATION 11-16-67 11-17-67 
RTG PIA 11-14-67 11-15-67 
S I DE PI A 11-21-67 11-22-67 
SIDE INTEGRATION 11-28-67 11-28-67 
SI DE EMI AND 11-23-67 11-26-67 

MASS PROPS 
RTG I NT 11-24-67 11-24-67 
CENTRAL STATION 11-25-67 11-27-67 

EMI 

4422-2976 



NASA 
8-67-51067 

QUAL ACCEPTANCE TESTS PLANNED 
TEST START DATE COMPo DATE 
I. S. T. 11-29-67 12-1-67 

TEMP. STORAGE 12-3-67 12-6-67 

MASS PROPS. SUB PAC 1 12-10-67 12-10-67 

MASS PROPS SUB PAC2 12-7-67 12-7-67 

VI BRATI ON SUB PAC 1 12-7-67 12-9-67 

VI BRATION SUB PAC 2 12-11-67 12-13-67 

CIS 1.5. T 12-15-67 12-15-67 

RTG LEAK PIA 12-15-67 12-16-67 

LSM P I A, EMI, MASS P. 12-1-67 12-7-67 

LSM I NT. 12-16-67 12-18-67 

1ST 12-19-67 12-21-67 

CROSSTALK 12-22-67 12-22-67 

POWER PROFI LE 12-23-67 12-23~67 LI') ..... 

THERMAL V ACUlJM 12-27-67 1-2-68 
0-
N 

I 
N 
N 

SYSTEM EMI 1-3-68 1-5-68 
"'<t 
"'<t 



IWIA 
8-6'7-51061 

'QUAL MODEL · ·SYSTEM QUAL TESTS 

lEST START DATE COMPo DATE 

I. S. T. 1-22-68 1-23-68 
ACCELERATION 1-22-68 1-27-68 
I. S. T. 1-29-68 1-31-68 
SHOCK 2-1-68 2-5-68 
I. S. T. 2-5-68 2-7-68 
VI BRATION - X 2-8-68 2-9-68 

I 

, I. S. T 2-9-68 2-13-68 
VI BRATION-Y 2-14-68 2-15-68 
I. S. T 2-15-68 2-19-68 
VI BRATION - Z 2-20--68 2-21-68 
I. S. T. 2-22-68 2-23-68 
MAGNETI C PROPS 2-27-68 3-8-68 
THERMAL/VAC 3-9-68 3-14-68 
MI SS ION S 1M 3-15-68 4-19-68 

4422-2977 



, . . . 

TEST PROCEDURES 

TITLE 

1ST 
MAS PROPS. 
MAG. PROPS 
CROSSTALK 
VI BRATION 

Ace - SIP 1 & 2 
QUAL SIP 1& 2 

ACCELERATION SIP 1 & 2 
SHOCK SIP 1 & 2 
STORAGE 
THERMAL VAC. 
EXPERIMENT tNT. 

STATUS 

IN REVI S ION 01-30) 
INS I GNOFF (REVI SEtJ) 
IN REVI S ION (REQO, 1-15) 
REALlY 11-24 (REQLl 12-22) 

ATMSC 
READY 11-27 
REAOY 12-8 
READY 12-4 
I N HOUSE S I GNOFF 
READY 1-16 
REV B UNDER REVI EW BY SECTI ONS 

4422-2935 











NASA 
S-67-51070. 

AUG 

QUALIFICATION MODEL SCHEDULE 
"A" CONFIGURATION 

1967 
SEPT I OCT 

I 

NQV DEC 
9/29 I 

I 
COMPONENT FAB & ASSY ! 1119 

CENTRAL STATION I 

1968 
JAN 

EXPERIMENT 
DELI VERY -

I INTEG & MECH ASSY 115 ' ~ ______________ ~l~ __________ ~ 

• ACTUAL 
ASCHEDULED 

SWS 9/28. 

PSE 10/5. 

~ J • 

I 
I ACCEPTANCE TESTS, 
I 

I EXPERIMENT 
I INTEGRATION 

I 
I 

S I DE 11/20 A , 
LSM 12/1 A 
I 

.. 

UPDATE .. 

& QUAL TESTS 
.. TO 4/19/68 

4422-2858 



NASA 
8-67-51108 

PROTOTYPE AND QUAL MODEL SCHEDULE 
"B" CONFIGURATION 

1968 
JAN I FEB I MAR I APR I MAY I JUN I JUL I AUG 

---........ 2/25 
COMPONENT 
FAB & ASSY 

REAJRB 
PROTO "C" PROTO "C" TO 
TESTS COMPo 2/25 

"B" CONFIGURATION 
EXPER IMENTS 

• PASSIVE SEISMIC 
• HEAT FLOW 
• CHARGED PARTICLE 
• COLD CATHODE GAGE 

PROTO EXPERIMENT 
DELIVERY 
(REQUI RED) 

INTEG 

9 

STRUCTURE 
FAB & ASSY 

CENT. STATION 
INTEGRATION 

EXPERIMENT 
INTEGRA TI ON 

QUAL EXPERIMENT 
DELIVERY 
(REQUI RED)5/10 

5/24 

DESIGNVERIF 
TESTS 

ACCEPTANCE 
TESTS 

QUAL & MISSION 
SIMULATION 

FINAL 
MECH ASSY 

TO 1111168 .. 

4422-2860 



NASA 
S-67-5108'7 

PROTOTYPE AND QUAL MODEL SCHEDULE 
"c'.' CONFIGURATION 

1967 I 1968 I OCT I NOV I DEC JAN I FEB I MAR I APR I MAY I JUN I JUl I AUG I SEP I OCT I NOV I 
1112 

FAB ASSY. 1126 . NOlI: PROTO "C" USES PROTO "A" 
PR-OT-O .... ' '--A''''''' .... V.-.l .... 2/ ...... 3.....-ot~REFURB PROTO 'lA" TO PROTO "C" PSE & SI DEI CCGE 
lISTS COMPo 2/5 

ASE 1115. 

CPLEE 1115. 

EXPERIMENT I NlIGRATION 
2/25 

FUNCTI ONAl lIS TS 

4119 SUNSHI ElD 5110 
SIS MECH DES I GN V 

6/7 
ASE FAB & lIST 7119 

QUAL "A" . ~ 
lISTS COMP 4119-

SUBSYSlIM QUALIFICATION 
OF ASE ONLY 

REFURB STRUCTURE 911 3 

ASE QUAL 
1111 

ASE MISSIOND 
S IMUlATI ON 

4422-2859 
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6-1 Snyder 

SWS ACCOMPLISHMENTS (11/15/67) 
S\<1S-11 AND SVIS-12 DELETED FROM PROGRAM. 
SWS-5 (QUAL) DELIVERED TO. BxA. 

26 SEPTEMBER AND 24 OCTOBER. 
SWS-5 COMPLETED BxA SYSTEM INTEGRATION. 
sws-6 (QUAL. SPARE) DELIVERED TO JPL 8 NOV. 
DYNAMIC MODEL PASSED BxA PROTO-1 TESTS. 
SENSOR REDESIGN, REWORK, AND RETROFIT 

COMPLETED. 
NEW POWER TRANSFORMERS FABRICATED 

AND INSTALLED (UNITS 5 TO 10). 
ALL ELECTRONICS FABRICATED FOR UNITS 7,8,9,10. 



.. 

6-2 Snyder 

SWS PROBLEMS (11/15/67) 

VIBRATION TEST LEVELS STILL BEING REVISED. 
SHORTAGE OF SPARE I.C. MODULES. 
SENSOR HAS NOT PASSED QUAL SHAKE. 
EXCESSIVE PICKUP IN SWS-5M'"D SHs-6 SENSORS. 
SHAKE FIXTURE REJECTED. NEW FIXTURE MUST 

BE QUALIFIED. 
PROBLEM OF INSTRill·fENT MOUNTING: 

WILL MOUNTING PLATE 'HARP? 
WILL ALSEP PALLET WP~P? 
WHAT DURATION OF STRESSED STORAGE? 
IMPLICATIONS OF CALFAX REPLACEMENT? 

PROBLEMS WITH SCREENING OF PARTICULAR PARTS. 
QUALIFICATION OF HIGH VOLTAGE RESISTORS. 
CONCERN ABOUT ASTRONAUT HANDLING. 



6-3 Snyder 

SWS FORECAST TO 12/31/67 

1. Resolve sensor pickup problem. 
2. Resolve instrument mounting 

problems. 
3. Deliver all flight units to JPL. 
4. Complete of SWS qual t.esting. 
5. Completely. calibrate one flight 

unit. 
6. Devise plan for total calibration 

effort. 
7. Generate integrated plan for 

retrofit and test of all units. 



6-4 Snyder 

SWS DELIVERY SCHEDULE 

DELIVERIES TO JPL FROM EOS 

Sl-lS-7 22 NOV 

sws-8 8 DEC 

SWS-9 . 10 DEC. 

Sl-lS-10 31 DEC 



NASA 
8-67-51093 

OVERALL PSE SCHEDULE 

SN I (Q) 

SN2 (Qs) 

SN3 (FU 

SN4 (F1s) 

SNS (F2) 

SN6 (F3) 

SN7 (F4) 

I SEPT. I OCT. I NOV., DEC. I JAN. I FEB. I MAR. I 
0- ----\lIs 
1~ 0 ~ ----\7 

16 0 1 
10· ---~3 

0------\724 
150----'\h 

11 26 

0-----\723 
130 ___ r7 

7 -v 23 

o PREVIOUSLY ANNOUNCED \7 CURRENT 

4422-2890 



NASA 
S-67-51072 

ACCOMPLISHMENTS DVT MODEL 

.'COMPLETED QUAL LEVEL VI BRATION TESTS. 

DAMAGE TO PSE. 
BROKEN WI RES TO X & Y AXI S MOTORS 
BROKEN LI TZWI RES Y & Z BOOM END. 
OPEN CI RCUIT - MOTOR DRIVE (WI RE PROBLEM) 
LOWER LPZ SPRI-NG SUSPENSION WIRE BROKEN 

• POST VI BRATIONACTI VtTY 

PARTI AL REPAIR OF BROKEN WI RES 
LEVEL PSE US I NG EXTERNAL ELECTRONI CIS 
CHECKED X & Y PER I ODS (GENERALLY GOOD) 
CHECKED Z PERIOD AFTER SPRING REPAIR. 
RAN FUNCTIONAL TEST 

4422-2892 



NASA 
S-67-51068 

ACCOMPLISHMENT -DVT -CONTINUED. 

-ACCELERATION AND SHOCK TESTS. 

TEST TO CONTI NUE - OPEN CKT., MTR DRI VE NOT REPAI RED 

COMPLETE I NVESTI GATrON OF SEI SMOMETER SYSTEM AFTER 
ACCELERATION & SHOCK. 

-REMA I NI NG DVT SCHEDULE - 7 WEEKS 

ALL TESTS TO BE COMPLETED 12/27/67 

4422-2893 



NASA 
8-67-51120 

ACCOMPLISHMENTS PROTOTYPE 

• COMPLETION OF PROTO QUAL LEVEL VI BRATION TESTS, X AXI S. 

PHYSI CAL I NSPECTION OF SENSOR AFTER X AXI S TEST 
WI RE BROKEN - Z AXI S PREAMP BOARD 
CHANGED ONE SUSPECT WI RE AT GROUND LUG 
STRAJGHTENED LITZ WI RES . 

• Y AND Z AXI S VI BRATION TESTS 

PHYSICAL INSPECTION OF SENSOR AFTER Y & Z AXIS TEST. 
NO DAMAGE NOTI CED 

• SUMMARY 

SHORTEN WI RE HARNESS =- SELECTI VELY 
I NSTRUMENT PASSED VI BRATION 
PROTO CONTI NUl NG I N TEST CYCLE. 

4422-2894 



NASA 
8-67-51127 

ACCOMPLISHMENTS SNOI · QUAL MODEL 

• SHI PPED TO BxA 5 OCT 67. 

PIA STARlED - UNSUCCESSFUL 
RETURNED SNOI TO VENDOR 10 OCT 67 

.• SHI PPED TO BxA 12 OCT 67 

INSTALLED UPDAlED LOGIC DRAWER INTO E. T. S. 
RAN PIA, EMI lEST AND MASS PROPERTIES TEST 
SNOI STARlED TO LOOSE CAGING PRESSURE 10 LBS/DAY 
RETURNED SNO 1 TO VENDOR 29 OCT 67 , 

• VENDOR CORRECTED LEAK - UPPER MANI FOLD ASSY. 
CAUSE OF PROBLEM. .. Sill CONE GREASE 
PIA TEST STARltD - STOPPED DUE TO LOGIC PROBLEM. 

4422-2895 



FORECASTED ACCOMPLISHMENTS, 

• POST VI BRATION THERMAL SHROUD TEST 

• SECOND THERMAL TEST OF SN02 SHROUD 

• INSTALLATION OF NEW LACOSTE SPRINGS INTO FOLLOWI NG PSE 
MODELS DVT, SN2, SN3& SN4. 

• THERMAL COMPENSATI ON:OF REMA I N I NG PSE SENSORS. 

ADDITIONAL SERI NGS'AR[ON ORDER 

SC'HEDU{[:': UNDER' EVALUATIoN 

• RESOLUtiON "OF CAGE/UN'CAGI NG SYSTEM PRESSURI ZATI ON PROBLEMS. 

• RESOLUTION OF LOGIC TIMING PROBLEMS ON PSE. 

• I NCORPORA TE SENSOR CONTROLLER MOD I FI CATION INTO ETS. 

• UPGRADE VENDOR B. B. 'ETS TO, SUP'PORT DELI VERY SCHEDULE,. " 

• CONS I DER I NCREAS I NG STAB I LI TV OF LEVEll NG STOOL 

4422-2896 



." -SlUE/eCCE 
PROBLEM AREAS 

I. CCIG H.Y. TRANS!nnS 

. REMEDi~S: 

o CONTINUED TROUBLESHOOTING 

Q mCORPORATiOi~ of PROTECTIVE CIRCUITS 

• CLEANING OF celG 
e REROUTiNG or GROmmS AND H.Y. LINES 

. It PROTECTION TO REST OF SiDE/ceGE. 

, RH,1EOIES: 

-INCORPORATION OF PROTECTIVE CIRCUITS 

i 
8-1 Freeman 

III. LOW CONFIDENCE IN THIS SPECIFIC UNH, GUi,l. MonEL, (S/N 3) DUE TO REPEATED 
ELECTRICAL STRESS UNIT HAS BEEN SUBJECTED TO.~ 

REMEDY? 

-SUBSTITUTE SIN 4 FOR SIN 3 AS THE QUAL. MODEL AND RETAIN 
SIN 3 AT RICE FOIl ION BEAM TESTS AND/OR REFURBISH FOR 

. QUAL. SPARE 



SIOE/CCGE 
ACCOrf'PLISH~'ENTS 

8:2 Freeman 
, 

I.. COMPLETED PROTOTYPE' VIBRATION TEST AT BEt~DIX 

II. COMPLETED' PRELlMIrJARY PI·IYSICS DESIGN 

VERIFICATIOt~ TESTS ON THE SIDE USING S/t~ 3 



.SIDE/CCGE 
8-3 Freeman 

_ QUAL. MODEL (S/N ~ 1 STATUS 

I. VIBRATION TEST - COMPLETE , . 
. . 

II. THERMAL VACUUM TEST - INCOMPLETE 

. '. A THERMAL VACUUM AND/OR VACUUM TEST ~IAS BEEN ATTEMPTED 4 
TIMES OVER THE PAST MONTH 

• ON. EACH OCCASION TROUBLE HAS BEEN ENCOutHED WITH THE CCIG H.V. ", 

• ELE'CTRICAL TRANSIENTS ASSOCIATED WITH Gem H.V. HAVE CAUSED 
. ·SUBSTANTIAL DAMAGE TO OTHER PARTS OF THE SIDE/CCGE PACKAGE 









NASA 
8-67-51084 

CPLEE ACCOMPLISHMENTS 

1.. COMPLETED DES I GN VERI FlCAIION TESTS: 

EM1 
MAGNETIC PROPERTIES 
THERMAL-VACUUM 
ACCELERATION 
VI BRATtON 

2~ PROTOTYPE SUBASSEMBLIES TEMPERATURE TESTED 

3. INCORPORATED DESIGN CHANGES IN POWER SUPPLIES TO 
IMPROVE LOW TEMPERATURE OPERATION. 

4. VERIFIED COMPATI BI L1TY OF CPLEE AND RICE CALI BRATlON 
SYSTEM. 

4422-2882 







IfAM 
8-6'7-51142 

CPLEE THERMAL VACUUM TEMPERATURE PROFILE 

THERMOCOUPLE LOCATION 
TEST CONDITION THERMAL 

PLATE ELECTRON I CS 

LUNAR MORNJ NG 80° F 90°F PREDICTED 
OPERATION 93. 7° . 105° MEASURED 

LUNAR NOON 106° 1160 PREDICTED 
OPERATION 133

0 
1400 MEASURED 

LUNAR NIGHT -630 -320 PREDICTED 
OPERATION -710 -410 MEASURED 

LUNAR NIGHT -65° -52 0 PREDICTED 
SURVIVAL -710 -50.80 MEASURED 

4422-2887 



NASA 
S-67-51056 

CPLEE, DESIGN VERIFI'CATION TES,T MODEL . " . .' .: '. . 

;, "', 

: AUG' S~PT ' OCT NOV 
DVT MODELDELI VEREQ BYSRL , A8-15 
CALIBRATION LAB.CHECKOUT ATRICE ': -8-19 
RETEST1At~~BRL" :,,' , ,,' ."''-8-24,\ ':"'~' ,; , 
PERFORMANCtiEs·fAT BxA ' , " 8-31 ' 

v< .,.~,. 0'", .' .;.. , .,.~. <: /: ,~ •• ~, • • ,t 

EMITEST" ,'- - '" 917: , """ 
MAGNEtl C.>pj~OPE'RYI ES TES T'" _9/9 ,e.:;,'" ' ' 

CALI BRATI'ON"AfRfcE :,',-9/28' 
lIo ", - . J... " , ,. " ' 

THERMAL VAC TEST AT MS¢ ,:', 'c. ",.::'i, :.: ',' ,,~ _10/11 
PERFORMANCE TESTING AT BxA':""',,',~, " ., 10/31 

. ~ ~ \ ~ .' - . 

ACCELERATION .,:, , ' " , . " ',' 1111 

VI BRAll ON 
:SHO,CK'.' .' ", '. ~51' 

'TH[RMJ\L -VACUUM' 0 iAGNOS TI C TES r 

4422-2885 



NAM 
8-67-51142 

CPLEE THERMAl VACUUM TEMPERATURE PROFILE 

THERMOCOUPLE LOCATION 
TEST CONDITION THERMAL 

PLATE "> 
ELEC TRON I C S 

LUNAR MORNJ NG 800 F 900 F PREDICTED 
OPERATION 

0 93. 7 . 1050 MEASURED 

lUNAR NOON 1060 1160 PREDICTED 
OPERATION 1330 1400 MEASURED 

LUNAR NIGHT -630 -320 PREDICTED 
OPERATION -710 -410 MEASURED 

LUNAR NIGHT -650 -52 0 PREDICTED -
SURVIVAL -710 -50.80 MEASURED 

4422-2887 



NASA 
8-67-51056 

CPLEE DESIGN VER"IFI-CATION TEST MODEL 

DVT MODEL DELI VERED BY BRL 
CALI BRATtON LARCHECKOUT AT RICE 
RETES rATHRL ... 
PERFO~M~NCE TEST AT BxA 
EMI TE cT._ " J c "' :," ,'f q, 

. _ '., ;. ";... ~ .. , ' 

MAGNETI C---PRO~E~JIESTEST .-
CALI BRATION AIRICE_ , 
THERMAL VAC TEST AT MSC -, ' ':-, 

, , . -,' \' ~ 

PERFORMANCE TESTING AT Bx.A -, 
. . - . . 

ACCELERATtO~ 

VI BRAll ON 
SHOCK', ',- , 
THERMAL - VACUUM DIAGNOSTlC'lEST 

, AUG S~PT bCT NOV 
68-15 

, -8-19 
i ", ",. 

~ .8-24 
,'- ' 

8-31 ,'" 
,'., . 

9/7: 
_9/9 :. i. 

__ 9J28 
_10/17 

_10/31 
1111 

", --
4422-2885 



HAM 
8-67-51079 

CPLEE PROBLEMS 

1. CHANNELTRON POWER SUPPLY VOLTAGE MULTI PLIER 

2. PHYS I CAL ANALYZER NO I SE 

3. CROSSTALK 

4422-2883 



NASA 
S-67-51146 

CPLEE PROTOTYPE SCHEDULE 

.... '. 
" ". 

1967 < 'I968 

NOV DEC JAN FEB MAR 

ASSEMBLY AND FUNCTIONAL TEST 
ACCEPTANCE TESTS 
CALI BRATION 
FUNCTIONAL TEST WITH ARRAY C 
PROTOTYPE ARRAY B SYSlIM lISTS 

EXPERIMENT I NlIGRATI ON 
PROTOTYPE DVT 

APR MAY 

4422-2886 



NASA 
S-67-51109 

CPLEE QUALIFICATION AND 
FLIGHT MODEL SCHEDULE 

1968 

JAN FEB MAR APR MAY JUN JUL 

QUAL MODEL (SIN 2) 

QUAL MODEL SPARE (SIN 3) 

ALSEP ARRAY B QUAL lEST 

FLI GHT MODEL # 1 (S IN 4) 

FLI GHT MODEL #2 (S IN 5) 

FLI GHT MODEL #3 (S IN 6) 

FLI GHT MODEL #4 (S IN 7) 

4422-2884 



NASA 
S-67-51119 

SUBSYSTEM DVT 

PROTOTYPE 
THUMPER 12/22 
CENTRAL ELEC. 12111 
MPA 12/22 

QUAL. MODEL 
FAB & TEST 
ASE QUAL. 
ASE SIMUL. MISSION 

FLIGHT 4 
ASE INTEG' 
RECEIVERS 
TRANSM I TTERS 
GEOPHONES 
GLAs 

ASE SCHEDULE 

, ASE INTEG. 
[JASE/ALSEP FUNCT. TESTS 

I I 9/13 

/::,.1120 
12/15 

I I 1111 
CJ 

CJ 

4422-2808 



NASA . 
8-67-510'71 

THUMPER 
CENTRAL ELECT. 
MPA 
ASSY CIO & THERMAL COAT. 
ASE PIA 
VI BRATION 
ACCELERATION 
THERMAL CYCLI NG 
THERMAL VAC. (WI TH HFE) 
EMI iMAG. PROP. 
SHOCK 

ASE DVT 

NOV. DEC. 

/111114 
6,11/15 

. 1::.12/2 

I ' ···1 . 

Cl 
" 

D·'· '," 

C 

:!; TEST FOLLOWED BY 3 DAY FUNCTIONAL 

JAN .. FEB. 

.. , 
", 

C'" '," 
I .,:, 

t::J 
C'" ", 

4422-2809 



NASA 
S-67-51133 

ACTIVE SEISMIC EXPERIMENT 

ACCOMPLI SHMENTS 

• TRANSMITlIR 
FREQUENCYDRI FT'R£SOlVED 
CDR COMPLETED 
PROCEEDING WI.TH FLIGHT HARDWARE 

• WSTF PROGRAM 
ASE SUBSYSTEM TESTI NG COMPLElID· AT BxA 
GLA TESTI NG COMPLElID AT SOS 
TRR MEETI NG AT MSC 
WSTF TESTI NG COMPLElID 5 OCTOBER 

4422-2810 



NASA 
8-67-51117 

WSTF PROGRAM 

ACCOMPLI SHMENTS 

• 4 TEST CATEGORIES .. 
-: EXTRA CHARGEE" R;I NGS(iboo, 3000 FT) 
- THUMPER FI RI NGS 

, '.'.; -" 

- MORTAR FI RI NGS ..; .. 
", . 

- SPECIAL:GEOPHONE:TESTS . 

• THUMPER DESI GN I NTEGR I TV AND PERFORMANCE VER I FI ED 
• M PAS TAB I L I TV VE R I FIE D 
• OvERALLGLA PERFo'RMANCE VERI FI ED 
• R F LI NK OPERATION VERI FI ED 
• CENTRAL ELECTRONI CS VER I FI ED 
• INTRODUCTION, DETECTION AND CONDIJIONING OF SEISMIC 

ENERGY VERI FlED. 

4422-2811 



NASA 
S-67-51129 

WSTF PROGRAM 

PROBLEMS 

• THUMPER 
- 21 AS Is FIRED 

r-. . PRESSU~E SWrTCH 'CONNECTION, # 1 & #2 
. - SHIM1P.LATE FRACTURE ON # 11 

: .. . .' 
~". " ~ . 

e MORTAR:PACKAGE.. . 
~. , .'. - 6"GRENADES LAUNCHED . 

- 1 FAt LURE, MI SPLACED SHORTI NG CONNECTOR 
.' ..... ;. ...2 FA I LURES, THERMAL BATlERY 

e GEOPHONES 

eRTE 
- RANGE LI NE BREAKWJ RE'::,' i. •. 

"422-2812 



• • 

ASEDURING WSf'FFIRtNGS 

ASE-280'-



FRACTURED THUMPER SHIM PLATE DETAIL 

, .... rTf ASE-280G 



. , . . 

WSTF GRENADE 48 AFTER IMPACT 

.ASE-2805 



WSTF GRENADE 1 A AFTER IMPACT 



DISASSEMBLED 1 A GRENADE 



SHATTERED MATCH IN WSTF GRENADE 4B BATTERY 

~ . 
~~ ": -" '" ~ - ,~ 

" _. : .; • ',' ./ i' • ", ,c. -'. 

~' ;. 

: . ,( 

>. ..1 



· .. /I • 

BATTERY 

ASE-2802 



NASA 
8-6'1-51086 

ASE FUTURE EFFORTS 

CONDUCT SUBSYSTEM DVT 

CONDUCT THUMPER EVALUATION TESTS 

COMPLETE THERMAL BATTERY REDESIGN & QUAL 

COMPLETE GEOPHONE MODIFICATION PROGRAM 

COMPLETE GLA DVT 

CONDUCT MORTAR BOX/GLA FI RI NGS 

IMPLEMENT ASE PROTO PROGRAM· 

4422-2813 
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NASA 
3-67-51114 

H.F .E. DELIVERABLE HARDWARE SCHEDULE 

1967 1968 
NOV DEC JAN FEB MAR APR MAY JUNE 

PROTOTYPE II BII • HARDWARE DELIVERIES • & • GULTON DE~ 
QUAL IIBII • & • A. D. LITTlE DEL 

QUAL "B" SPARE • • & &' BENDIX DEL 

FLI GHT 11311 • & 

FLI GHT "3" SPARE • • & 

FLI GHT (NON INTEGRATED) • • • 
ALSEP PROTO "BII TESTS 

4422-2827 



H.F .E. DESIGN VERIFICATION TEST SCHEDULE 
1967 1968 

NOV. DEC. 
~ 

JAN. 29 
6 13 20 27 4 11 18 25 8 15 22 

AVAILABILITY OF "DVf' MODEL .11126 

lEST PROCEDURES COMPLETE .11/27 

lEST FIXTURES COMPLETE .11127 

FUNCTIONAL TEST .11/29 

EMI .12/4 

SHOCK .12/7 

FUNCTIONAL .12112 

VI BRATION .12115 

FUNCTIONAL ~12120 

HUMIDITY .12/29 

FUNCTIONAL .115 
1126 

THERMAL VACUUM r 
4422-2828 



MAlA 
8-67-51125 

HEAT FLOW EXPERIMENT STATUS 
AND ACCOMPLISHMENTS TO DATE 

1. AFTER INTEGRATION OF THE DVT MODEL PROBES AT A. D. LITTLE WITH 
THE ELECTRONICS, "ANOMALIES IN THE DATA DICTATED THE RETURN OF THE 
"DVf' ElECTRONICS TO GULTON FOR RETEST. 

2. GULTON RETESTED THE ELECTRONICS (I NCLUDI NG A THERMAL VACUUM 
TEST) ON A AROUND THE CLOCK BAS I S RESULTI NG I N THE RETURN OF THE 
ELECTRONICS TO A. D. LITTLE IN APPROXIMATELY ONE WEEK. THE ELEC-

. TRONI CS TEST I ND I CA TED NORMAL OPERATION. 

3. THE PROBES WERE RE-CONNECTED AND THAT ANOMALY NO LONGER 
EXISTED. ITWAS ATTRIBUTED TO A COLD SOLDER JOINTON ONE OF THE 
EXC I TATI ON LEADS (ONE OUTOF THE SEVENTY J NTERFACE CONNECTIONS), 

4422-2829 



NASA 
8-67-51092 

HEAT FLOW EXPERIMENT STATUS 
AND ACCOMPLISHMENTS TO DATE 

4. ADDITIONAL PROBLEMS (I NADEQUATE ACCURACY ON THE GRADIENT 
DATA) WERE ENCOUNTERED DURI NG THE GRADIENT CHAMBER TESTI NG AT 
A. D. LITTLE ON THE "DVf ' MODEL. SEVERAL DAYS OF TROUBLE SHOOTING 
AT A. D. LITTLE BY THE GULTON AND BENDIX ENGINEERING PERSONNEL 
ISOLATED THE CAUSE OF THE DIFFCULTY. A WORK AROUND PLAN WAS 
DEVELOPED TO CONTI NUE THE TESTI NG. THE PROBLEM WAS AS SOC I ATED 
WI TH THE POWER GATING C I RCU I TRY. A CHANGE I S BE I NG I NCORPORA TED 
IN THE SUBSEQUENT MODELS TO CORRECT FOR THI S PROBLEM. 

4422-2830 



HEAT FLOW EXPERIMENT STATUS 
AND ACCOMPLISHMENTS TO DATE 

5. PROTOTYPE tlB" ELECTRONICS AT GULTON HAS COMPLETED THE ACCEPT-
ANCE TEST. A HOLD I S ON THE UNI T. SEE PROBLEM SLI DE FOR MORE DETAI L. 

6. THE PROTOTYPE "B" PROBES HAVE COMPLEffD THEI R TESTS AND ARE 
READY FOR INTEGRATION WITH THE ELECTRONICS. 

7. THE QUAL "B" ELECTRONICS ELECTRICAL CHECKOUT I S IN PROGRESS AT 
GULTON. 

8. THE QUAL "B" PROBES HAVE COMPLETED THEI R TESTS AND ARE READY 
FOR INTEGRATION WI TH THE ELECTRONI CS. 

4422-2831 



NASA 
8-67-51069 

HEAT FLOW EXPER"IMENT STATUS 
AND ACCOMPLISHMENTS TO DATE 

9. THE QUAL liB" SPARE PRINTED CI RCUIT BOARDS HAVE BEEN COMPLElELY 
ASSEMBLED AND BOARD lEVEL TESTS ARE COMPLETE. " :" 

10. FLIGHT lAND FLIGHT] SPARE PROBES HAVE BEEN ASSEMBLED. 
" " 

11. THE FI"RST LABORATORY SIMULATOR IS UNDER GOING FUNCTIONAL 
TESTI NG AT A.'D. 'LITTLE: THE SECOND AND THI RD LABORATORY SlAAULATOR 
HAVE'ALLDETAI LS FABRICATED AND BOTH UNITS ARE 'BEING 'ASSEMBLED. 

12. THE THERMAL VACUUM SIMULATOR HAS BEEN ASSEMBLED AND FUNCTIONAL 
VACUUM TESTS ARE SCHEDULED FOR WEEK ENOl NG 19-NOV-67. 

13. THE KLIXON THERMAL SWITCH TEST HAVE BEEN COMPLETED. THE TEST 
RESULTS I NDI CATE'THAT THE TYPEIIMl11 S SATISFACTORY~ , 

4422-2832 



NASA 
8-67-51063 

HEAT FLOW EXPERIMENT 
MAJOR FORECA.STED ACCOMPLISHMENTS 

1. ACCEPTANCE TESTI NG OF THE THERMAL SIMULATORS TO BE 
COMPLETED. 

2. "DVf' TESTS TO BE PERFORMED AT BENDIX. 

3. PROTO liB" AND QUAL "8" HARDWARE TO BE AVAI LABLE FOR 
INTEGRATION AT BENDIX. 

4422-2833 



NASA 
8-67-51113 

HEAT FLOW EXPERIMENT MAJOR PROBLEMS 
. , 

..- . - . 

. - ' .. 

1. THE PROTOTYPE "B" ELECTRONICS AT GULTON DOES NOT MEET THE 
'SPECIFiCATION REQUI REMENTS ON THE THERMOCOUPLE INPUT CHANNEL. 
THE IXACT GAUSE IS BEl NG1NVESTIGATEDJAT GUtTON~ '.' .. ' .•.. 

2. THE LABORATORY THERMAL SIMULATOR AT A. D. LITTLE HAS A 
VACUUM SEAL PROBLEM AT THE FLAT CABLE ENTRY. A NEW SEAL MATER
IAL IS EXPECTED DURING THE WEEK ENDING 19 -NOV - 67. THIS IS EX-

, PECTED TO RESOLVE THE PROBLEM. 

4422-2834 
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APOLLO 

LUNAR 

HEAT-FLOW 

EXPERIMENT 









", 

GRADIENT TEST 

APPARATUS 

TAl --., 

TA1--..... 

TAI--~ 



PROBE 
~ 

SENSOR 

R(T) 

ATp 

t
rRPI 
j-3 

. , 

SENSOR 

GRADIENT 
APPARATUS 

y!ALL 

ATA 



MAlA 
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( Apparatus 
J 

Test 610A < Probe 

1 Offset T 

l IITP/IITA 

( Apparatus 
J 

Test #108< Probe 
) 

Offset T 

l IITP/IITA 

-
f Apparatus 
) 

Test '10C < Probe 

1 Offset T 
I 
l IITP/IITA 

( Apparatus . '. 
) 

Test '14A < Probe 
1 
: Offset T 
! 
l IITP/IITA 

Test 6148 < 

J Apparatus 

Probe 
) 

! Offset T 
I 
I IITP/IITA 

r Apparatus 

Test 614C <) Probe 
1 l Offset T 

ATP/ATA 

PROTOTYPE MODEL 61 

T 
Uoper 

liT 
240.281 1.906 

240.285 1.8aR 

0.003 

0.948 

205.791 -1. 934 

205.765 -1. 814 

-0.026 

.938 

224.680 -0.')01\ 

224.726 -0.011 

0.046 

--

206.292 I -1. 952 

I 206.321 -1.829 

0.0?9 

0.937 

224.746 0.051 

224.783 0.049 

0.038 

--

244.051 1.871 

244.048 1.777 

-0.002 

0.950 

Lower 
1 II T 

242.4F.5 1.875 w/o Ell!!ct 

242.497 1.785 Pre-

0.032 vibratior. 

0.952 

203.4fm -1. 985 w/o Elect 

2(')3.488 -1.868 Pre-

(1.022 vibration 

.941 
, 

224.642 -0.047 w/o Elect 

224.686 -0.045 Pre-

0.044 vibration 

--

204.00Q -1.998 w/o Elect. 

I 204.02:' -Ul83 Post 

I O.OlP Vibration 

0.943 

224.797 0.021 w/o Elect. 

224.829 0.020 Post 

0.032 Vibration 

--

246.212 1.841 w/o Elect. 

246.223 1.759 Post 

(LOll Vibration 

0.956 



NASA . 
8-67-51107 

PROTOTYPE·ACCEPTANCE TEST T·27 Al 
Probe 1 With Electronics 

UPPER LOWER 
TEMPERATURE DBLTA T TEMPERATURE DELTA T 

PROBE TEST POINT 214.50086 16.69965 234,93134 16.49496 

TEST APPARATUS 214.36354 17.74477 234.68763 17.34152 
AVERAGE TEMP. 

DIFFERENCE 0.13731 V 0.24370\/ 
SHORTING RATIOS 0.94110\/ 0.95118V 

All Temperatures in oK 

,arthur 1ll.littlt.lInc. 



NASA . 
S-67-51059 

PROTOTYPE ACCEPTANCE TEST T ·30 A3-
Probe 2 With Electronics 

~ER LOWER 
TEMPERATURE DELTA T TEMPERATURE DELTA T 

PROBE TEST POINT 

TEST APPARATUS 

AVERAGE TEMP. 
DIFFERENCE 

SHORTING RATIOS 

All Temperatures in 0 K 

·244.09164 1.76945 

244.02427 1·.84445 

0.06736 

0.95933 

246.24398 1.73608 

245.18102 1.81153 

0.06295 

0.95834 

.arthur 1Jl.ltittlt,)nc. .. 
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GRADIENT BRIDGE ZERO OFFSETS' 
LEGEND: 

DTG 11 
DTG 12 
DTG 21 
DTG 22 

Probe 1 Upper Bridge 
Probe 1 Lower Bridge 
Probe 2 Upper Bridge 
Probe 2 Lower Brid~e 

Prototype Probe Bridge 

DTG 11 
DTG 12 
DTG2l 
DTG 22 

Offset (OC) 

-.001 
~OOO 

.001 

.000 

. System QualIfication Probe 

DTG :1 
DTG 1·~: 

DTG 21 
DTG 22 

'" .001 
.002 
.001 
.001 

System Qualification Spare Probe 

DTC 11 
DTG 12 . 
DTG 21 
DTG 22 

.,002 

.001 

.001 

.001 

.arthur 1ll.1Little.lInc. 
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NASA 
3-67-50729 

98 

97 '-

96 -

95 r-

92 _ 

91 _ 

LEGEND 
T-I4A l-14C Without ElectroOiCS 
T25A,T27AI,T27A3131A With ElectroniCS 
T-27 are 20°C Gradient Tests 
Others as 2°C Gradient Tests 

Tl4C,T31~ --_I _ - - --
----~ ---

---- ------- , 

90 I I I 1 
~20~0~------~2~,0~--------~22~0~------~2~30~--------2~4~0---------2~50 

Average Temperature(OK) 

PROTOTYPE MODEL ACCEPTANCE TEST SHORTING RATIOS 

~rthur 1ll.llittlr.lfnr. 
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NASA 
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+.002 
SPECIFICATION L1MI T 

LONG TERM SENSOR TESTING 

-- -

-- .;-- --

-.001 

-.002 

3115 4/2 

-- _. -8.~--

~"",,= ~RI +2(~R2)+~R3 
4 

SPECIFICATION 

1967 

4/22 5/12 6/1 6/21 

(~Rlt +2(~R2) +~R3) 
4 

LIMIT 

7111 7/31 8/20 9/10 

200·K 
---- 270-K 

SENSOR Snt 
02009 - 2013 
A 1975 - 1979 
B 1978- 1988 

M.LANGSETH 
1967 

9120 10/9 10129 
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16-1 Ketler . 

GENERATOR OUTPUT POWER COMPARISON @ 16 VOLTS 

IN?UT POWER - WATtS 

1415 1455 1505 

GENERATOR DAY NIGHT AIR- DAY NIGHT DAY NIGHT 

ENGINEERING K>D5 64.8 64.5 68.4 67.0 67.9 69.2 71.1 

PROTOTYPE K>D 14 66.4 
i 

QUALIFICATION ,cD 8B 63.9 64.6 68.1 67.4 68.8 70.9 72.6 

K>D 10 64.0 64.0 69.0 66.6 67.8 71.1 73.4 
- ~ . ----

PRIME ~D 15 73.1 75.2 

KlD 13 64.3 65.3 65.3 67.1 68.8 69 8 72.5 

M:>D 19 64.7 65.3 69.7 67.5 68.8 69 1 72.9 

t«>D 21 67.9 

HOD 22 69.1 

K>D 2) 
-
* 4. 7 -Il- LOAD CONDI TIONS ov. 67 



P«UTES.TlNC AT Gt: 

1. INCOMING INSPECTION TEST, PaJ TEST OiAssis 

A. VISliAL INSPECTlON - COMPLETE 

B. ELECTRICAL BENCH TEST WlTIi SUIJLATED PCU - CI)MPLETE 

C. ELECTRICAL 8ENCH TEST WITH 8ENDIX PCU - COMPLETE 

16-2 Ketler 

2. ELECfRlCAL CHECKOUT. PCU TEST CHASSIS Wlrn IPU TEST CONSOLE ;.. COMPLETE 

3. RTC-PCU INTEGRATION TEST 

A. IPU (MOD 88) CHARACTERISTICS - RESISTANCE LO.\D - COMPLETE 

o HIGH, NOMINAL AND LOW OUTPlTfS 

B. INTEGRATION OF PCU Wlnt IPU AT ROOM TEHPERA'ruRE - COMPLETE I . 

o H1CH, NOMINAL AND LOW INPUT POWER 
o CAANNELS 1 AND 2 
o HIGH, NOMIML AND LOW ALSEP LOADS 

C. PCU/IPU STARnJP AND SHUTDOWN - COMPLETE 

D. RERUN or 8 ABOVE Wl'm PCU IN VACUUM CHAMBER 

o HIGH TEMPERATURE - COMPLETE 
o LOW TEMPERAnlRE - IN PROCESS 

, _.' ",,,,","--"'-~ 



PCU/IPU TEST-RESULTS TO DATE 

A. ~IR OPERATION - AMBIENT 

~ NO EFFECT ON RTG TEMPERAnJRES 

o RANGE OF REGULATOR C~TROL AT RTG (38.4 WATT SPEC) 

CHANNEL 1 
CHANNEL 2 

32 WATTS 
33 WAnS 

16-3 Ketler 

" ALL PCU OUTPUT VOLTAGES DROP WHEN LOAD IS INCREASED - RISE WHEN LOAD IS RED"JCED 

• LOAD HONI TORING REQUIRED TO MAINTAIN VOLTAGE CONTROL 

o RTG VOLTAGE VARIES FROM 16.0 TO 16.5 VOLT WHEN PCU'S IS IN REGULATION 

o RTG LINE NOISE - 20 SEC SPIKES, 20 KHz, 1-3/4 V PEAK TO PEAK. 
NO DETERMINATION OF LONG TERM EFFECT ON ITC. 

.. STARnJP IMPOSES LOW RTG VOLTAGE DIRECTLY ON + 29 V OUTPUT LINE UNTIL INVERTER 
TURNS ON AT + 22 VOLTS. COULD INDUCE FAILURE HODE IN EXPERIMENTS 11IAOUGH 

. UN DE RVOLTAGE OR ON PCU THROUGH POWER DRAIN DURING STARnJP, HENCE MASKING OPEN 
CIRCUIT TRIGGER VOLTAGE. 

" GRADUAL SHUT DOWN OF R.TG FAILED TO CAUSE PCU TO SWITCH FROM CHANNEl 1 1'0 
CHANNEL 2. nus INDICATES A POSSIBLE TIME DEPENDENT FAILURE HODE [~FF.ATING 
THE BUILT-IN REDUNDANCY. 

e PCU TRANSFERS FROM CHANNEL 1 TO CHANNEL 2 EVERYTlHE RTC IS OPEN CIRCUITED. 
COULD PRESENT PROBLEMS DURING CABLE HOOPUP ON LUNAR SURFACE IF RTC IS UP TO POWER 
AT mE TIME. 



16-4 Ketler 

pcu- tPU TEST RESULTS TO DATE (CONTINUED) 

B. VACUUM OPERATION (10- 7 TORR) 

HOT (+ 158°F MOUNTING PLATE) 

o ESSENTIALLY DUPLICATED AIR OPERATION RESULTS ABOVE 

COLD - (- 22°F K>UNTIMC PLATE) 

o INSTABILI'lY NOTED AT OR BELOW.OoF 

" INSTABILITY OCCURS AI"TEIl STARTUP lItlLE APPLfiNG ALSEP LOADS 

o NOISE ON OUTPUT LINES UICIEASES ABRUPTLY J EFFICIENCY DIlOPS 

o PCU FAILED lItILE EXPLOIlING UNSTABLE HelmeS 

, . 
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16-6 Ketler 

DOSE RATE MEASUREMENTS 

FIRST FUEL CAPSULE 

......... PROPOSED ICS - JUNE '67 

- Dec '66 

TOTAL - RADIAL 
NEUTRON. - RADIAL 

~Ir---CURR.ENT ICS - Oct. '66 

TOTAL AXIAL 

10~1 ______________ ~ ______________ ~----~-----------
10 100 1000 

DISTANCE - cm 




