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SECTION 1

Electrical
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SUBEARTH POINT

DETECTORS:
HIGH ENERGY
LOW ENERGY

ELECTRONICS
cHANNELTRON @

@ELECTRON
\®/ MULTIPLIER
—

BLIVET (TYP)

SUB-ASSEMBLY ORIENTATION



a) Blivet 100 Logic Timing, Command System, Strobe
Gates, SIDE Frame Counter, Accumulators.

b) Blivet 200 A/D Converters, ALSEP/SIDE Interface
Networks, Logic Timing, Sub-commutators,
CCGE Cal Command Generator, Dust Cover
Removal Circuit, Cal Dividers

c) Blivet 300 Step Voltage Counters & Generators, Cal
Pulse Generator

d) Blivets 400/ Low Voltage Power Supply

500

e) Blivet 600 Cal Shapers, Deadtime Circuits, Log Count
Rate Meters, -3.5 kV Regulator

f) Blivet 700 -3.5 kV Converter & Multiplier, 4.5 kV
Multiplier and Output Divider

g) Blivet 800 Electrometer for CCGE

h) Blivet 900 4,5 kV Regulator and Converter, Electro-

meter Range Relay Drivers & Power Supply,
CCGE Seal Break Circuit

SUB-ASSEMBLIES (BLIVETS) AND FUNCTIONS



Power Low Voltoge
ALSEP ——"'PI Power Status " P ot
COMMAND Supply Logic ' S
. \ Sub-Com
SUB- One /Time —i V=0
SYSTEM B Command ‘ — One/Time Commands
Register Copmands A
Command Input
Lir Isolation
ines
Amps
Command Mode Command
» Input > Register 1 > Pecoder
Register
| Execyt Execute + *
Commo:\j Gate
Line ] SIDE
} { Frame —‘#—‘»
Counter
F———3 Logic Step Volta Strobe
ge
Timing | Y Counters > Generators o
Gates r—> Isolation
A/D N
Sub~Com e
ALSEP ?9 e
ount T
! A/D
Rate e >
Meters | S Converters
-3.5 KV Calibrate
Curved
Calibrote Plate
Analyzers
Current k Accum:lators :
Generator Charge Sensitive
+45 KV Chanreltrons Amplifiers

ALSEP /SIDE/CCGE Electronics
lectrometer 3 To A’D Suz-Com Simplified Block Diogram

NOTE: Only one lon Detection system and
sensor is shown.
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AEROSPACE &
SYSTEMS DIVISION

PRODUCT
ASSURANCE
Documentation
Clerk
QUALITY
RELIABILITY ASSURANCE
Reliability &
Electrical Parts Component Surveillance Receiving In-Process Equipment
Test Conditioning Engineering Inspection Inspection Inspection Certification

PRODUCT ASSURANCE ORGANIZATION CHART




1.0 ELECTRICAL PARTS

1.1 SCREENING TRAVELER
1.2 RECEIVING

1.3 VISUAL INSPECTION
1.4 ELDCTRICAL TSST

4.0 MAGNETIC

2.0 ELECTROMECHANICAL PARTS

2.1 SCREENING TRAVELER
2.2 RECEIVING
Z.2.3 SERIALIZATION
2.4 VISUAL INSPECTION
2.5 OM INSPECTION REPORT
2.6 ELECTRICAL TEST

3.0 MECHANICAL PARTS

3.1 SCREENING TRAVELER
3.2 RECEIVING

3.3 SERIALIZATION
3.4 VISUAL INSPECTION
3.5 INSPECTION REPORT

5.0 LEAD SAMPLE

MRR
QC

SgesmssussesascRETScas s SRRt RaRRRRSsRTR e Y

6.0 NONDESTRUCTIVE TEST

4.1 MAGNETIC SCREEN

D
T
:
1
:
:
:
H
:
L
:
)
:
:
:
:

5.1 WELD SAMPLE TEST
3\5.2 SOLDERABILITY TEST
5.3 LEAD SAMPLE REPORY

wasessssvsansvecnssaas)

! MECHANICAL ITEMS

6.1 SERIALIZATION
/8N6.2 ELECTRICAL DATA LOG
6.3 HI POT
4 X-RAY
.5 GROSS LEAK
6 FINE LEAK
7 CENTRIFUGE
8 TEMPERATURE CYCLE
9 PASSIVE HEAT SOAK
10POWER AGE i 25°C
ITHIGH TEMPERATURE REVERSE BIAS
12 IMPRESSED VOLTAGE AT TEMP
13 POWER AGE @ HIGH TEMP
14 SHORT TIME OVERLOAD
.15 ELECTRICAL

>
[
v
> o

TYPICAL SCREENING/INSPECTION PLAN

7.0 REVIEW AND ANALYSIS

7.1 REVIEW LEAD SAMPLE REPORT (S}
7.2 REVIEW SCREENING TRAVELER
7.3 REVIEW INSPECTION REPORT (S)

P

8.0 DISPOSITION OF PARTS

B.1 INSPECTOR
/3%8.2 QUALITY ENGINEER
£B8NB.3 PROJECT ENGINEER

. 5.08\8.4 MATERIAL REVIEW BOARD

h 4

9.0 IDENTIFICATION

9.1 COLOR CODE

v

10.0 REJECTED ITEMS

10.1 USEFORRA&D
10.2 SCRaP

IN10.3
RETURN
TO VENDOR

!

11.0 MATERIAL CONTROL

b

1.1 BONDED STORES
11.2 FILE SCREENING TRAVELER

12.0 SHIPPING

12,1 ML SHIPPER
12.2 PACKAGING




ELECTRONIC PARTS

VISUAL INSPECTION MODULES
ELECTRONIC TEST
SCREENING
PARTS TO MAT'L CONTROL

KIT PARTS FOR MOC

MYLAR VISUAL INSP
PUNCH MOD MYLARS
VISUAL INSP OF PUNCH
LOAD PARTS IN MYLAR §
3,51ViS INSP OF LOADING
WELD MODULES
VISUAL INSP OF WELDS!
MODULE ELECY TEST
CONF COAT & ENCAP
ELECTRONIC TEST
FINAL VISUAL INSP

SUBSYSTEM

MATRIX MYLAR VISUAL INSP
5.2 |PUNCH MATRIX MYLARS
5.3 | VISUAL INSP OF PUNCHING
WELD MATRIX
VISUAL INSP OF WELDING
BOND POS & HOOK-UP BOARDS
VISUAL INSP OF BONDING
INSTALL BOARD - PARTS
INTERCONNECT MOD/MATRIX
VISUAL INSPECTION
INSTALL MATRIX IN HOUSING
WIRE CONNECTOR TO
VISUAL INSPECTION
SUBSYSTEM TEST/QA
CONFORMAL COAT/FOAM
BLIVET FINAL INSPECTION

[XR

4 o SUBSYSTEM
-0 BRDS & SPACERS

VISUAL INSPECTION
DRILL BOARDS
FINAL VISUAL INSP

MECHANICAL PARTS

QA VISUAL INSPECT
PARTS PROCESS ING
VISUAL INSPECTION
PARTS TO MATYL CONTROL

SYSTEM
SYSTEM ASSEMBLY
7.2 QA SYSTEM INSPECT
FINAL TEST & ACCEPT
PACK & SHIP

MECH SUBSYSTEM

MECHANICAL FAB
VISUAL INSPECTION

TYPICAL FABRICATION/INSPECTION PLAN







SR BNG( ) WELDED MODULE
TIME’ZERD corporasation SHOP TRAVELER
PART NO. S/N JOB NO.
TRAVELER NO. o P.W.O. NO,
14888

STEP OPERATION CoOnBIEen | OPERATOR
] COMPONENT LOADING

2 QC VISUAL INSPECTION

3 WELD -100 & -200 LAYER (WELD STA. )

4 QC VISUAL INSPECTION

5 WELD -300 & -400 LAYER (WELD STA._____) :

6 QC VISUAL INSPECTION

7 TRIM MYLARS

8 ELECTRICAL TEST

9 MAGNETIC MEASUREMENT

10 CONFORMAL COAT

_ CLASS TYPE
1 ENCAPSULATE ASSEMBLY
CLASS TYPE

12 IDENTIFY ASSEMBLY

13 ELECTRICAL TEST

14 WEIGH ASSEMBLY

15 FINAL INSPECTION

16 DELIVER TO STORES

TZ form 5-68 (2-70)




ENGINEERING

RELIABILITY

PROGRAD.

TIME-ZERQ'S

OFFICE CUSTOMES VAN AR TN
ASSY/SYS TEST:
INITIATE P/FR
i Loa L L LOG
P/TR
FATLURE
'\L( ) D hnd
WX
TMMEDIATE RELIADILITY | - PROGRAM |4 WITHIN
NOTIFICATION, -~ ENGINEER MANAGER 24 TOURS
ANALYSIS
1. ISOLATION > ANALYSIS 5
2. CAUSE 1. CAUSE :J COMPLETED COMPLETED
3. REPAIR 2. CORRECT- P/TR P/FR
IVE ACTION 3 COPIES
FOLLOW
ur
P/FR
SUMMARY
(MONTHLY),
Y.

v v Y o
DISTRIBUTION DISTRIBUTION IDISTRIBUTION DISTRIBUTION
MANAGER PROG, MGR. '3 COPIES GEN. MGR.
DESIGN ENGR, PROJ. EXG. l OTHE™ PROG.

\__/

_

PROBLEM/FAILURE REPORT (P/FR) SYSTEM INFORMATION FLOW
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SECTION 2

Mechanical
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Second Surface Mirrors or; Top Plate
("'\d‘*&““a beneatk Ground Grid)

Top Plate o |
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/b/ ../ Hole for lon passage (tof2
<l ’

” Ground Grid

Exterior ' ’

P
P>
Chassis ——— \ ‘ -.’.p;.;,“-,-.}
¢ O
_ AN

Bubble Level-Senser

Therwal Spacer

%, 4
-——-‘—Tool socket
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Ground Screen
on lunar surface

SIDE OUTER FEATURES







MODULE LEADS USING ALLOY 180

/(NON—MAGNETIC) WIRE
/HEADER (EPOXY GLASS)

~
!

ALLOY 180 MYLAR

% INTERCONNECT POSITIONING
RIBBON USED FOR

WAFER
POINT-TO -POINT
HOOK-UP
/f COMPONENTS
S MOUNTED

BETWEEN
MYLARS

v\MYLAR

POSITIONING
WAFER

L7

WELDED MODULE

v{/,gg/»&“«

for
7
A

/ |
/ fLo Mb”z*’/&"







— D WELDED MODULE
TIMEOZERD corporation SHOP TRAVELER
PART NO. S/N JOB NO.
TRAVELER NO. o P.W.O. NO.
14858
STEP OPERATION cobbiEen | OPERATOR
1 COMPONENT LOADING
2 QC VISUAL INSPECTION
3 WELD -100 & -200 LAYER (WELD STA.____ ) |
4 QC VISUAL INSPECTION
5 WELD -300 & -400 LAYER (WELD STA.____) :
é QC VISUAL INSPECTION
7 TRIM MYLARS
8 ELECTRICAL TEST
(o) MAGNETIC MEASUREMENT
_10 CONFORMAL COAT )
CLASS TYPE
n ENCAPSULATE ASSEMBLY
e _____CLASS . TYPE
12 IDENTIFY ASSEMBLY
13 ELECTRICAL TEST
14 WEIGH ASSEMBLY
U e e e e
15 FINAL INSPECTION
16 DELIVER TO STORES

TZ form 5-68 (2-70)




K— MODULE

EPOXY GLASS

POSITIONING BEOARD

)

S— )
4
// MYLAR
-z@ r@ ,/(;L k( N\Ai?\lx
‘ G”" P ., MATRIX WIRE

L’Zf.,."'&[ !7 /
ﬂ ﬁ—j”{lf
EPOXY GLASS

ﬂ_ﬂ) l" ¢—HOOKUP 8CARD
gml

) / \ T —— INTERCONINECT
= o= Kf/ BETWLE\] LA\YLP\.)

' ﬂ‘ FINAL-INTERCONNECT
ff:gg_/f WELD RIBBON

MODULE INTERCONNECT MATRIX (Typical)







MERCURY
MANOMETER

SYLGARD

-/

N

/

A

M

STOP C

NN

K
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F VACUUM

OCK

BELL JAR

MODULE AND
| POTTING FIXTURE

\&T ~—
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VACUUM ENCAPSULATION SETUP

VACUUM
PUMP —




MARSEHALL
LABORATORIES

A SUBSIDIARY OF MARSHALL INDUSTRIES

ASSEMBLY

PLAN

SRS

PARTIVAMENO. 300 ALSEP/SIDE/CCGE

POGISEPM YR AP

JOB NUMBER - SERIAL NUMBER
QSN 6 OF-05 Yo S/ve SysTEm §
APPROVALS/DATE
ENG PROD QC
SPEC/PRINT DATE OPERATOR
STEP OPERATION REFERENCE | COMPLETED INSPECTOR
23 Visual Inspection oy Al (o (*/5)
24 | DCASR Inspection B. 17 af LY
25 Install selected components 609527
7
26 Visual Inspection we <3 1488 (3:“
N/
27 Conformal coat per Note 7, 540091 JUL 211968 6q
28 Visual Inspection JUL 920 4 C\'\‘\
<1368 v
29 | Spot bond insulator & face and spot | 540149 JUL 2 118¢8 ":;)
bond harnesses as required, ,-’6/ -
30 Visual Inspection JUL 22 1958 (—_‘3
SN
31 | Electrical Test 546822 o
i
32 Visual Inspection /- AUL 29 4hen - (S’)
<=
33 | DCASR Inspection B IR )
Ry
34 Foam inside of copper foil shicld 609527 JUL 22 1568 44{(\
: Y
box only, per Note 6, 540092
35 Electrical Test 546822
A
36 Visual Inspection u“fﬁ o 456 (\b\-'\
, AN
37 1 DCASR lnspection B AEEL 7 :
MEt B TN AN AN DArcC 4 e >




SUBEARTH POINT

DETECTORS:
HIGH ENERGY — cHaNNELTRON ®
LOW ENERGY ELECTRON

¢ MULTIPLIER

BLIVET (TYP) d

SUB-ASSEMBLY ORIENTATION




T




100

i

200

300

Nl

300

cQO

400
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MARSHAWL
LABORATORIES

A SUBSIDIARY OF MARSHALL INDUSTRIES

ASSENVMBLY PLAN

PART NAME PA N R

CHASSIS ASSEMBLY ARIL 63%%-16\094
JOB NUMBER SERTAL NUMBER

6-09

APPROVALS/DATE
ENG PROD QC
SPEC/PRINT DATE OPERATOR/

STEP OPERATION REFERENCE | COMPLETED | ~JNSPECTOR

14 DCASR Inspection B 349 Lf =Y

13| Insiallliem 59 Blivet Assy (200) | 609512 | 3= 2. 6P T ESf—

]
14 Irsall Iterp 50 Blivet Assy (100) 609512 3—/Z*éy d'%:
mate connectors P1-J1 & P2-J2
13 Insiall Itern 60 Biivet Assy (300) 609512 3’/2’6?‘%)
Nase conpnectars P3-J3 & P7-J7
- 7
14 Visnal Inspection B-11-68
17 DCASR I tion B -1 6l )
nﬁ{\PCLlnn
18 Ios:allJiems 19 53 42 & 65 609512 3“/‘/‘45’;7%2

Nate connectors J12-Pl2, J15-P1

(CCGE, Blivets 700, 900 & insulatdr)

D .

182 INQTE: Do rot aopen CCGE anytime

. - ' T a7
19 Ics:all iterms 61 & 64 (blivet assy 609512 D/Y (;()' 7C7

£00 & insulator). Insnect (operatdr)

pin—af PlA far ﬂ'xmagejrhen malte

:.')"‘A ll[. and Plislléh

: 5
26 AV EPTTEL IR VT L S P j" /yvéé )
P b,

2 A -SRI e b a—D- 3’”‘/"5$ (’
vt By R epe-esion
ENEN T 12 ., A e LLEOOY £095812
e L Lo WTTT e ITr T oy T X -y v

trree A6y
mate conhectors J6-P6 & J13-P13

3-1 34y 0T




STRAP AND BRACKET FOR
; GROUND SCREEN ENCASEMENT TUBE

SECOND SURFACE MIRRIORS ON TOP PLATE
POSITIONING DELRIN PINS

/ SOLAR CELL

(New Location)
TOP PLATE

EXTERIOR
CHASSIS

HOLE FOR ION
PASSAGE (1 CF 2)

GROUND GRID
BUBBLE
LEVEL-SENSOR

cCIG
SPRING
CLIP SLIDES —

|
i
!
|
i
i

CCIG
HOUSING TOOL SOCKET
GROUND SCREEN
CABLE REEL ON LUNAR SURFACE
HOUSING ' - ALSEP CABLE
7 , ,/
S

SIDE OUTER FEATURES




.

.
.

//////%%




i
,, //
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GROUND GRID

BUBBLE LEVEL
APERTURES FOR ION PASSAGE
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TOOL SOCKET

THERMAL SPACER, TOP VIEW
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Mechanical Test




Acceleration (g) Level
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THERMAL /MECHANICAL
OUTLINE
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LANYARD FEATURE




ALSEP/SIDE THERMAL TEST SET-UP
TEST NO. 1

DATA

FORCED - AIR OVEN
1. OVEN TEMP ... 250°F

2. TOTAL WEIGHT.. 35 LB
ALSER/ f’f’f, (1.5 X EARTH WEIGHT)

! 3. TIME IN OYEN.. 72 HRS

| I
WEIGHT
35 %

7\

NEW LEG & SUPPORT CONFIGURATION

TEST NO, 2
FORCED- AIR OVEN 1, OVEN TEMP...250°F
PLASTIC LEG 2. WEIGHT .. 5.5LB AT 45"
, ( 251IN)
4‘5’f ESTILATED EARTH WEIGHT

/1Y/

/ 7

3 TIME IN OVEN... 7 DAYS

i
56
#
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Thermal
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THERMAL /MECHANICAL
OUTLINE



ALSEP/SIDE THERMAL DESIGN FEATURES

Item General Description
1 Thermal Survival Heater
2 Second Surface Mirrors
3 Dewar (Thermos Bottle)
Flask Principle
4 Thermal Space Assembly (Top
section of inner and outer
assernbly)
vy
5 Thermal (S-13G) paint (27 (ér/aj_,,)
6 Aluminized mylar and silk mesh
thermal blanket on bottom exterior
of case
7 G10 fiber-glass base on external
housing
8 Thermal isolation legs; support
and isolation of lunar surface from
ALSEP/SIDE package
9 Constantan wire used for connector

internal leads
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INTERNAL CHASSIS ASSEMBLY




S
-
S

=

N

.
.

.

g

\

\\%\\Q\}\t\ :

\\3\
.
\\\%\\}\\\\\

.
\W\\\\\\\\\\\\\\ .

N

. .
\ \ \\\\\\:\ \X\\\
.

.



C

WHITE

j
—D
!

N
3
N

WHITE

GoLD GoL D

X THERMAL CONTROL SURFACES

/ﬂ,/@
A

;})@ (Lo 600 Ao o)




ING LOADED HINGES — DUST COVER LATCH
Y TS S «' NS _Ii

T
|
|
I

D O C |

o<

C

[=4
J

ﬁ

LEG RELEASE LANYARD

PROTOTYPE DEVELOPMENT MECHANICAL FEATURE



SIDE THERMAL CONTROL

+29v Operating Thermostat turns
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* on at +8°C
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Feater
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THERMAL SIMULATOR TEST SET-UP
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LABORATORIES ASSEMBLY PLAN
A SUBSIDIARY OF MARSHALL INDUSTRIES
PARTIV'E4END. 300 ALSEP/SIDE/CCGE POGISIYM TR AP
JOB NUMBER - SERIAL NUMBER
QSR OV 6 0F-05 Yo S/lve SysTE §
APPROVALS/DATE
ENG PROD QcC
SPEC/PRINT DATE OPERATOR-
STEP OPERATION REFERENCE | COMPLETED INSPECTOR
23 Visual Inspection oy B A ("5) »
B.-4c* 2 =aan > -
24 | DCASR Inspection B. 1Al (&)
25 Install selected components 609527 "
26 | Visual Inspection Ju 20 1988 (/Lh
- N
27 Conformal coat per Note 7, 540091 JUL 211368 £5
28 Visual Inspection JUL 96 4. (Nf\:“)
<1368 S
29 | Spot bond insulator & face and spot | 540149 JUL 211868 ML)
bond harnesses as required, Y
30 Visual Inspection JUL 22 1963 —Z’n
<
31 | Electrical Test 546822 O
32 Visual Inspection /- QUL 272 48858 (E\’)
<=7
33 | DCASR Inspection B 7.0V Y
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34 Foam inside of copper foil shicld 609527 JUL 221968 /%
box only, per Note 6, 540092 v
35 Electrical Test 546822 S v
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36 Visual Inspection JU IR T \"\(3
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APPENDIX



Sub-Assy. Sub-Assy. Sub-Assy.
Fab, | lectrical {~Jpd Temp.
Test Test
Integrate Electrical ’ Integrate Electrical
Sub-Assy's Test Sub-Assy's Test
Sub-Assy. Sub-Assy. Sub-Assy.
Fab, pe]Ppd Electrical j=Jd Temp. '
Test Test
Integrate
System
(on bench)
Delivery Final . System Assemble System System
to "—Acceptance" Afsn;?ibl Temp. Inner ‘ Temp. FElectrical
Customer] Test Y Test Package Test Test
NOTES: Conformal Coat,

TYPICAL ELECTRICAL TEST PLAN FLOW CHART

potting, and inspec-

tions not shown.

Electrical tests per-
formed before and after
all coating, potting and

production work.

perature tests performed

before coating,
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