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DTuL933 DUAL FOUR-INPUT
, EXTENDER ELEMENT

FAIRCHILD DIODE-TRANSISTOR MICROLOGIC

The DTuL 933 is a Dual Input-Extender consisting of two independent diode arrays
jdentical in eirery respect to the input diodes of the DT u L. Gate and Buffer elements.
DTuL 933 elements may be usedto extend fan-in capability to more than 20 without
adversely affecting the noise immunity or load driving capability of the element to

which they are connected.

Good practice dictates that extension interconnection paths be as short as possible
to minimize the effects of distributed capacitance on circuit performance, The

effects of capacitance are summarized on the back page.
Typical input capacitance of DT L 933 is 2 pf and output capacitance is 5 pf.

For complete test sequence and test values, please refer to the composite

DT L specification
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FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS
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LPDTul 9040 CLOCKED FLIP-FLOP
LOGIC DIAGRAM SHOWING FLAT
"DESCRIPTION OR DUAL-IN LINE PACKAGE PIN
ASSIGNMENT
The LPDTuL 9040 element is adirectly coupled, dual-rank flip-flop suitable for use
in counters, shift registers and other storage applications. Either R-8S or J-K mode s 'S ! ' - You
operation is possible. Direct set and clear inputs are provided which override all | i o B N
other data inputs. ' © 3 59 — u *
. .« =1 — —— IV $o
N If;‘ ]||==.o resisTon
[ PR —— ’ Q
GROUKD H d
SYNCHRONOUS ENTRY TRUTH TABLES ASYCHRONOUS ENTRY
R-S MODE OPERATION J-K MODE OPERATION TRUTH TABLE
INPUTS @tn OUTPUTS @tm_1 INPUTS @tn OUTP'UTS @tml INPUTS OUTPUTS
8, s, c, c, Q Q 8, c, Q Q Sp p Q Q
13 12 2 3 9 13 2 6 9 11 4 6 9
L X L X NC NC L L NC NC H H NC NC
L X X L NC NC L H L H H L L H
X L L X NC NC H L H L L H H L
X L X L NC NC H H TOGGLES L L H H
L X H H L H Symbols
X L H H L H H - Most positive logic level
L - Most negative logic level
H H L X H L X - Either H or L can be present
H H X L H, L NC - No change in state
H H H H AMBIGUOUS NOTES: ~ '
1. For J-K mode operation connect Pin6 toPin3 and Pin9 to Pin 12,
2. Asynchronous entries override all synchronous entries.
CIRCUIT DIAGRAM "?u LOADING RULES
S T Jaa 3sex INPUT *NORMALIZED
Res. 8Os ] UNIT LOADS (U.L)
$; §
[k [ ><] 1 5
e F - 0.75 U.L.
0 ¢ € ¢,
24k 28k
2. L.
sD cD S uU.L
¢p 40- ( * cp 2.5 u.L.
¥, L O
) Lo 7 S
ok 9 ! OUTPUT FAN-OUT
IR
]]\ 10 U.L.
Cy 3 \<
? > / - 7 U.L. WITH
f Q.Q RESISTOR
= PULL-UP
o 2o—H- % [ P CONNECTED
ol
MR Treas I—°’ ¥1UNIT LOAD EQUALS 1-LPDTyL
= 9041 OR 9042 INPUT LOAD
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LOW POWER DIODE TRANSISTOR MICRQ

GENERAL DESCRIPTION ,
TYPICAL FLAT PACKAGE
The Fairchild LPDTuL Micrologic@ Integrated Circuit Family consists of a set of compatible, TOP VIEW
integrated logic circuits specifically designed for low power, medium speed applications.
1 7 [ 3 18
The circuits are fabricated with a silicon monolithic substrate using standard Fairchild Planar* _L:: . — T
epitaxial processes. ._o;_ = — 2
/" e———
Packaging options include the Flat package and the Dual In-Line package. :
Important features of the LPDTuL Micrologic@ integrated circuits include the following: TE b ? 8
f1875wfe— 26 Max—efa-1875+]
@ Reliable operation over the full military temperature range of -55°C to 08
+125°C ——
=5
e Typical power drains of less than 1 mW per gate (50% duty cycle) for

the logic gate elements and less than 4 mW for the clocked flip-flop.

\_'/ e Singlepower supply requirement—5 volts optimum, 4.5t0 5.5 volts range.
TYPICAL DUAL IN-LINE PACKAGE
@ Guaranteed fan-out of 10 LPDTuL unit loads or 1 standard Fairchild -
N
DTuL unit load, over the full temperature and supply volitage range. I‘ ‘1

® Guaranteed minimum of 450 mV noise immunity at the temperature

extremes. ;
A = 330 man —op-wOTC 1

@ Typical logic gate propagation delays of 60 ns and binary clock rate of
2.5 MHz.

SR AAATAS]

o Emitter follower outputs providing good capacitive drive capability.

- Lods e watunded bor insartion ia hoie rows on D00 Conters They beu
PUrpetets shiaped Wi ‘pasrtive” { 3501 MILILEAMENT 10 Tacitate snsertion

2. B0sed driumg dumensinns 1houtd Saval Fous IOCICE 107 & COnvEntonN 020
ach Samerer iesd

*Planar is a patented Fairchild process.
ORDER INFORMATION

To order Low Power Diode Transistor Micrologic@ integrated circuit elements specify U31XXXX51X for flat package and U6AXXXX51X
for Dual In-Line package where XXXX is 9040, 9041 or 9042
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FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS

- LPDTul 9041 — DUAL 3 INPUT NAND GATE
( 7. DESCRIPTION

‘The LPDTuL 9041 element consists of two, 3-input positive logic NAND gates suitable
for general logic gate and inverter applications. The unique feature of this gate is
that the output transistor collector and the emitter follower pull-upare not internally
connected. This allows the user to tie collectors to a common node for the wired
"OR" logic function.

LOGIC DIAGRAM SHOWING FLAT
OR DUAL-IN-LINE PACKAGE PIN
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QUTPUT FAN-OUT < 10 - 3 (NO. OF RESISTOR

. EITHER THE EMITTER FOLLOWER OR RESISTOR PULL-UP PULL-UPS)
MUST BE CONNECTED TO THE OUTPUT TO ESTABLISH :
THE HIGH LEVEL. ONE PULL-UP RESISTOR 1S REQUIRED FOR EVERY 8

GATES CONNECTED TO THE COMMON “OR" NODE.
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FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS

LPDTuL 9042 — DUAL 3 INPUT NAND GATE WITH EXTENDER LOGIC DIAGRAM SHOWING FLAT
INPUTS
DESCRIPTION OR DUAL-IN-LINE PACKAGE PIN
ASSIGNMENT
The LPDT .1, 9042 element consists of two 3-input positive logic NAND gates with
extender inputs, This element in the family allows the user to implement logic outsur ) = 3 I — 14 Vee
applications requiring a gate fan-in exceeding three. saston g 1 Pyt

(X:"!":'D.'IR 12 INeyT

11} PUT

! EXTENDER

. == ——3

The DT L 9933 4-input extender element or equivalent—may be used to provide weur + = ==
m —— INPUT
;: 9 RESISTOR

additional diode inputs. Any capacitance added to the extender input will increase INPUT s

the turn-on delay of the LPDT L 9042 gate. Typically, the increase is 10ns/pico- iNpuT s ? e
farad. Turn-off delay is not affected, crouno 7 I = s outeur
CIRCUIT DIAGRAM 1 POSITIVE LOGIC NAND GATE
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BUFFER ELEMENT

For applications requiring a fan-out exceeding ten, the Fairchild DT L 8930 Dual 4-Input Gate maybeused. The DT uL 9930 will drive
44 LPDT L unit loads, while maintaining the same output logic levels as the low power circuits.

The input of a DT 1L 9930 requires the equivalent.of 10 LPDTuL unit loads. Therefore, a low power circuit can drive only one
DTuL 9930 input.




FAIRCHILD MICROLOGIC® LOW POWER DIODE TRANSISTOR INTEGRATED CIRCUITS
OPERATING VOLTAGE CHARACTERISTICS . POWER CHARACTERISTICS
wost cagg OVTPUT LOGIC LEVELS - Vo AND Vo, vee = 5V
INPUT THRESHOLD LEVELS - V|, AND V EMITTER FOLLOWER PULL-UP
2.8 - - 6.0 T
W w 9<]>4.o cw:‘un ru};nm (m:url\mI
Vo N @ Voo = 45 Y, A} .
24 2.8 ] vy APPLUD &3 DiFUr 5.0
2.0 :,J\ VJ !
2.0 £ 1 4.0
E E 9040 CLOCKED FLIP-FLOP (TYFICAL)
2 Ls T ! SSuagy E
N CIXCLED POINTS AT -33°C, 25°C, [ z 3.0
g 12 AND 125°C ARE CUAMANTELD LDUOT VALUTS §
é 2.0 9041 & 9042 POVER PER GATE GATE "ON' (MAXDAUM)
. S * = f ) R 1
0.8 p A o9 —] 9041 & 9042 POJER PER GATE GATE “ON"  (TYFICAL)
s l o] T T
Vor "X @ FaR.OUT = 10 U.L., 1.0 f——9041 ¢ 9042 POWER PER GATE CGATE “OFF" (MAXINUN) gl
0.4 €5V SV 5.5V, vy AFFLIDD TO INRUTS 3041 & 9002 FOIER VER GATE GATE “OFF"  (TYPICAL)
e - o 0.23
ol I 11 0 1 l l
-5 <%0 -% ) % S0 15 100 1% -5 -5 -5 0 % 5% 5 100 15
TEMPERATURE - °C . : TEMPERATURE - °C
HIGH LEVEL NOISE IMMUNITY LOW LEVEL NOISE IMMUNITY
2.4 - T - e 0.9 Y T r -
MININUM DC YOLTAGE MARGIN BEIVEEN 9040 MINIMUM IX VOLTAGE MARCIN BEIWEXN Lt
2 2 —A WORST CASE KIGH LOGCIC LIVEL num A 9041 _:;so;szsc:s::mwm:xc LEVEL :"D A 901-0“ -
.2 [ womst u:: m: ™PUT T o e o]
2.0 o m Veg = 503 V. v 0.8 { V"r\& 9042
2 g y N
2 18 v ] ~ N,
> . > D
z v a P
E v / L] V.. =350V g o7 “;’ 4
2 4 P “ °§‘ ™
g ” g 7 7 NN
= 12 = 0.6 py: NN
s L =0,
g - g 4
5 10 Vee = a5 V_] "
P L] a /
0.8 e 0.5
// 1 g FAN-OUT < 10 LSV SV <5SY
0.6 EMITTER FOLLOWER ~ ] 1 1
f/ PULL-UP ]7 ‘{
0.4 i L L 0.4
=15 -0 -5 0 % S0 7% 100 15 -5 -0 -5 0 % 50 %100 15
TEMPERATURE - °C TEMPERATURE - °C
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LINE I;SG‘E(F'?,BOL:’ DRAWIHG REV CVWa
e SITION VYT - 4 Vih
ML | NUMBER LR DRAWING TiTLe size
1]2]3]¢[s6/71s]9
o e ERIE oy —
X |1 60977 0-108 1AL _Suprathermal ION Detector R
- X 1 209544 -1 Pin Leg
3 X 1 £09428-102 B | Extervior Chassis E
4§
5 X 1 609416-101 E Assy-Weldiment E
6 X 1 £09392-101 B Front Panel D
J X 1 609392-1 B Front Panel D
8 X 1 | 609392-2 B Plate D
9 Xl 1 6093931 B Rear Panel C
10 X 1 6093494-1 C End Parel D
11 X 1 609395-101 C Bottorm Panel D
12 X 1 609395-1 C Bottom D
13 X 1 609395-2 C Angle D
14 X 2 6$09395-3 C Angle D
15 X 1 609493-1 A Plate Bcttom B
16 X 1 609396-101 B Channel Corner Sunport Front C
17 X 1 6093956-1 B Channeal C |
18 X 1 609396-2 B Base C
13 X 1 609396-3 B Top C
20 X 1 609397-101 A Channel Corner Support Rear C
21 X 1 609397-1 A Channel C
22 X 1 £09397-2 A Base ’ C
2 1 609393-1 A Mounting Bracket B
24 X 1 609416-1 E Flate E
25 I 609399-1 A Mounting Tab C
4 X 1 | 609399-2 A Base Ilate C
" X l 6£09399-3 A Vertical Plate C
X 2 609399 -4 A Support C
X 1 »09400-1 B Doubler C.
X 1 609401 -1 A Suppcrt Reel B
X 1 639409-1 A Channel B
X 2 609389-1 B Pin Guide B
X 1 609457-1 N/C! Shelf C
X 1 609452-1 N/Cl| CCGE Cover Retainer B
X 2 6095331 A Bracket B |
X 2 | _609532-2 A Bracket B |
X 1 609534-101 A Stiffener Assy C
X 1 609534-1 A Stiffenar - G
X 2 659506-1 N/C| Bracket Connector B
2 1 609532-1 B Plate Front D
21 609504-1 N/C| Retainer Guide B
REFIT609543-101 A Drill Fixture F
X 2 609596 -1 N/C Retainer C
X ] 09701~ o] Leqs Support Fan Q.
X 3 Accelecometer Sensor
X 2 | 609410-1 N/C| Hinwe Fin B
X 2 ~09413-1 N/C . Hinge Rracket B
1 | 509753-102___|N/C Lanyard . C_
X 4 | 609599-1 N/C| Sprina- Torsion B
0. {
!
: SIZE § CODE IDENT NO. ‘»DWG NO. ReY
MASTER DRAWING LIST -
- ML 323-6guv” -4 A 13125 f MDL 609770-10; A
- SCALE RELEASED SHIET 2 OF




LINE @%Ss%%%qv DRAWING REV DWG
NO. ary NUMBER LTR DRAWING TITLE SIZE
112131415(6(7181}9

1 X 2 |1609417-1 N/C|Spring C

2 X 1 609414-1 N/C | Spring B

i X REF| 609561 [C | Finish External Chassis R

5

6

7 1 1609564-101 A | Finish Thermal Spacer H

8 X 1 609563-1 A | Thermal Spacer F

9 X 1 609531 /C iIMlrrors Second Surf D

10 X I 1609564-1 A | Glass Epoxy SHT H

11 X 1 1609564-2 A | Glass Epoxy SHT H

12 X 1 1609564-3 A__|Glass Epoxy SHT H

13 X L1 609564-4 A | Glass Epoxy SHT H

14 X 1| 609564-5 A_|GRD Lug H

15 X 1 1609299-101 A__|lIpper Tuhe C

16 X ] 609299-1 A | Tube C

17 X ] 609299 -3 A |Base C

18 X 11609299102 A | Upper Tube C

i9 X ] 5092992 A | Tuhe C

20 X 1 609299-3 A _ [Base C
21 [ 2 6095761 N/C |Screw C

22 X 1 609317-1 Bubble Level

PE] X ] 609412-1 A | Carrving Tool B

24 1 609513-10] /C |Solenoid Assembly D

25 X 1 609429-1 A | Latch B

6 1 609430-1 [C 1 Rod E

¢ 1 1609471-1 B |Solenoid Assembly D

<8 X 1 609564 -6 A |Terminal Board Assembly D

2 X 2 1609543-1 /C|Frame D

30 1 1609543-101 N/C | Grid D

31 | 1609564-7 A |Insulator, .008 Thk, Glass Epoxy Lam |H

32 b 1 609543-3 /C | Bracket D

3 A/R|SP30425¢2 [C|Wire Constantan B

34 609564-8 A | Board Glass Epoxy Lam ,062 Thk.. H
gg X 609564-9 A_1.032 Epoxy Board SPacer H
37

38 1 1609766-1 [C | Cradle C
39 ] £09767-1 N/C | Housing - Wire Storage C
0 | Ix 1| 609768-1 [C | Strap, Retaining B
41 X 1 609769-1 [C | Detent, Ground Screen B
42 1 £~09569-1 N/C | Stnd Nut C
43 1 £09571-101 /C | Blanket Insnlator E
44 X 116095711 N/C | Aluminized Mylar F
45 X 10 [609571-2 /C 1 Silk Mesh E
46 X 11 |609571-3 /C | Aluminized Myvlar F
47 1 609571 -4 /C | Insulator F
48 % 1 |SKA609704-3 N/C | Shipping Leg A
49 X 1 |SK609704.2 N/C | Shipping I.eg A

50 X 1 SK609704-1 LC | Shipping Leg A
|[MODEL NO.

LE— SIZE ] CODE IDENT NO. DWG NO. REV
MASTER DRAWING LIST - 1
i ML 323 - 6 & up 1A 13126 . MDL 609770-102 .
- 4 SCALE RELEASED SHEET 3 OF
ML FORM 204




At mamcs wad

LItiE ASSEBLY DRAWING REV DWG
; POSITION _ .
NO. | NUMBER LTR DRAWIRG TITLE SIzE
1]2(314}5]6]7]6]9 i
1 1T
¥ L1 % I
3 1L Ty '
4 X } 1 | 609551-! N/C| Bracket Retainer MTG B
5 1 1
6 X I 609989-101 N/Cl Cover, Dust D
1 X 1 609989-1 N/Cl Bracket D
8 X 2 609989-2 N/Cl Cover, Dust D
9 X 1 £09989-3 N/Cl| Cover, Latch D
10 X 1 | 60998§2-4 N/Cl Piate Stiffenes D
1y : 1 2099895 N/Cl Angle (L0063 Alum nus: Foll) D
12 -
13
14 1 ]
15 X 1 1 609439-102 A.| Assy Ground Screen E
16 1 £09439-101 A . Screen Assv E
17 9 | 6n09433.1 N/Cl Rad B
1 £09436-101 A Extractor D
X 1 | 609436-1 A Cap D
X 1 609436 -2 A Rod D
1 6094341 N/C! Hub C
X 1 | 609435-101  IN/Cl Tube Assv D
X 1 | 6$09435-]1 N/Cl Tube D
X 1 $09435.2 N/C|l Collar D
1 | 609435-3 N/Cl Base D
X 1 609764-1 N/C| Spring Retainzsr C
X 1 609765 -2 N /C| Spring . C
1] 6094441 N/Cl Spring B
X 1 | 609549-1 N/Cl Nameoiate ¢
41X 1 609448-101 N/Cl Lockout Piug C_
L oo ‘_’ '”} Co - )
.L - _ R -.‘.- "r__ ! = i
\l .
X 1 609430-103 A Qutboard Leg Asst | ) 3 e
L X ] 609554 -1 N/Cl Stop Leg _C.
X 1 609553-1 N/Ci Yoke Leg Qutboard C
X 1 609555-2 N/Cl Leg B
X 1 6094G62-1 N/Cj Soring B
A i | ©09700-1 N/C| Collar . Leq 3ucsort e
X 1 099702~ N/iCl Pin, hea Pivo+t B
NEL NO
SIZE | CODE IDENT NO. DWG NO. REV
- MASTER DRAWING LIST : = '
A 13126 MDL  609770-102 -
ML 323- 6 go” . - .
IR : _ “Toc ! & e
SCALE " [RELEASED SHEET. & © ]




- MASTER DRAWING LIST
- ML 323-6 & up

13126

. MDL 609770-102

LINE ‘%ﬁ%%h* DRAWING REV DWG
N, an NUMBER LR DRAWING TITLE SIZE
, 1/2(3/4/5/6/718/9
1 X 1 609480-104 A | Outboard Lieg Assy C
2 X 1 609554 -1 N/G Stop Ieg C
3 X 1 609553-2 N/ Yoke Qutboard leg C
4 X 1| 609555-2 N/Clleg R
3 X 1 609492-1 N/C ! Spring R
§ 1 _1609700-1 N/C| Collar, Leg Support ,
! X 1 1609702-1 N/C| Pin, l.eg Rivot B
8 1 609481 -102 A Inhoard I.eg Assy C
9 X 1| 609554-1 N/C|Stop Teg . C
10 X 1 1609552-1 N/C | Yoke Inhoard T.eg C
1 X 1 609555 -1 N/C| Leg B
12 X 1 609492-1 N/C | Spring B
13 X 1 609700-1 N/C | Collar, Leg Support C
14 X 1 609702-1 N/C | Pin, Leg Pivot B
15 1 609775-101 A Cover CCIG. F
16 X 1 609775-1 A Lower Cover F
17 X 1 609775-2 A Upper Cover I
18 X 1 1609775-3 A |Tab E
19 X 1 609558-1 N/C | Spring B
20 X 1 609775-4 A | Stiffener F
21 X 1 6097755 A | Bracket . F
2 1 1609559-1 /C|Spring B
23 1 609560-1 Cileg Extension C
gg 2 609560-2 /Cll.eg Extension C
%
7

_ 28

23 1 609512-104 D |[Assy Internal Chagsis NI
30 X 1 509493-101 B | Chassis Internal I
31 X 1 1609493-1 B_|Wrap I
32 1 609493-2 B 1 Gusset 1
33 1 1609493-3 B _|Bracket Angle I
34 X 1 609493-4 B__| Channel I
35 A 1 ©09776-1 [C | Thermal Bumper Support B
36 X 4 1609512-1 D _|Space Rod I
37 X 4 __1609490-1 [C | Rod Threaded C
38 X 1 1609499-14 [C |Strap B
39 X 1 1609288-1 /C | Bracket Pivot C
40 X 1 1609296-1 /C | Bracket Pivot D
41 X 1 609502-1 B {Cover Front r
42 A 1 6095031 B__|Cover Rear F
43 X 1 609583-101 A lInsulator - 700 Blivet C
44 X 2 6095831 A_ lInsulator C
45 X 1 1609583-2 A |Copper Foil C
46 t i 609583-102 A |Insulator - 700 Blivet C
47 X ] 609583 -3 A lInsulator C
48 X 1 16005834 A_|Copper Fail C
gg ¥ 1 1609583-5 A |Mylar c

J § -
MODEL NO.
“r LE— SIZE { CODE IDENT NO. DWG NO. REV
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ML FORM 204

LINE Arsossﬁ’#]?)lhy DRAWING REV DWG
NO. a NUMBER LTR DRAWING TITLE SIZE
1{21314|5(6]718]9
1 X 1 609512-2 D | Insulator J
2 X 4 609512-3 D | Tape J
3 1 609770-1 N/C| Spacer R
4 X 1 609512-4 D | Insulator..004 Mylar J
5 X 4 609512-5 D Spacer J
6 1 609578-101 A | Terminal Board Assembly F
7 1 609577-101 N/C| Terminal Board C
8 X 2 609529-1 N/C| Bracket B
9 X 1 609376-1 A | Bracket B
10 X 1 6095771 N/C| Board C
11 ] 1609590-101 N/C| Assy Gauge D
12 2 1609589-1 N/C| Bracket B
13 1 609550-1 N/C| Bracket B
Al U 1 |609500-1 F | CCIG INTERFACE Comwrma D
Al 15 2 | bovs05-/ A | PN EVIDE a8
Al 16 | | b0G45%-10/ £ | CABeE PSSy C
17
18
19
20
21
22
23
24
25
6
.
_ 8
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
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Ko. | [ NUYBER UR DRAVING TITLE Stz
t[2la]e]ss]7 s
1| X i | i1 609754-101 NC [.aw FErnergv Detector Assy 1L E
2.1 | X i) h09278-101 B Channe _F
~ 3 b IK 1 609280-1 A 1 _Curyed Diate Inner _
[ X — 1| 609281-1 B | Gurved Plate Outer e
5 X 1 609222 -1 A _| Bracket Mavoot C.
6 Xl 4 609233-1 hi "C,__ﬁp_a‘g‘__t’,_r__){g_)n \fetallic R
7 X! 2 509306-1 B Plare Cioss Field B
§ X 2 609307-1 A Plate Pale R
-9 X 1 609320-2 B Cover n
16 X 1 6£09320-3 B Cover D
11 | X l 609320.5 B Cover N
12 X 1 609337-101 (A Aperture Assy _
13 1 X - 1 | 609274_-4 - | N/ Housing N
i‘; p, 1 ©09338-4 A Aperture C
16 X 1 609337-102 1 A Aperture Assy C
17 X 1 609274-2 N/d Housing D_
18 X ! 609338-2 A Aperture C
15 )
20 X 1 609337-103 A Anerture Assv C..
21 X 1 ©09274-2 N/G Housing D
22 X 1 | £09437-10! A Aperture Subassv C_
23 X 1 { 609338-1 A Apecrture C.
24 Y 1 ! 609432-! A Adaptexr (Ol
z X ! 6509592-1 NC | Plate. Ancror E
% X 1 | 609754-1 NC]| Iasulator B
"7 X i [ »n097:54-2 NC | Insulator [ _E_
] X i 1 609 754.3 NC | Strap Grounding { B
25 X 2 | 609597=L INC | Plaie Faih Shortener | B
30 : ‘
3 X 1 6£05337-104 A |Aperture Assy C
32 X I | 609274-2 NG |Housing D_
X X - L £09338-1 A lAcerture C
34
35 X 1 605337-105 A |Aperture Assy cC
3 ! X I £09338-1 A Aperture C
7 | X L 605274-5 NC }Housing D_|
3 . ' !
9 111 1x L | 609337-106 lA lAperture Assy c_!
40 Ix 1 605274-2 NC IHousing n_|
4 ple L 609437-101 1A lAperture Subassy Kol
s X [ 605338-1 A JAperture c |
3 X ! 605432-1 A_ lAdaster c_|i
9
44 ————— !
45 X 1 609749.2 NC {Cevar CEA C
46 X REF|TH09279-102__| B | Fixture Assv D
47 X r t 609595-i01 M/C| Agsy - Aperturs c |
43 X | 609594 - N/C! Housine : c i
g I X[ T T 1.1 11 6095631 | N/l Aperiara c_|
89 1 [ [xi I} [PETI 76095961 [ NP Fixtnrs Co
M'IDEL NC. !
Vol SIZE {COOE I2EhT 1O Tows 0o, Bl
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LINE Amfot.fuoL:{ DRAWING RIV DRAVINS TITLE e
NO. | o NUMBER L18 wAh Siz
t]2[3]4]s]6]7]8]9
1 DS __,,I_- 11 609511-101 B Fligh Fnevev Detectnr Assy ¥
2 ; rX_,__k._ I €09273-101 B Channel 1D
3 Xt | r_l, 609275-1 A Curverd Plate Ot C._
4 X 1 609276-1 A Curved Plate Inper (OUN
5 X 1 609320-1 B Cover D.
6 X 1 609320-4 B Coyver D
7 X 1 609333-101 A Aperture Assy Cc
8 X 1 605274-3 N/CQ_housing D
13 X 1 609331-3 A Aperture C
i
11 X 1 609333-102__| A Aperture Assv 1C
12 X 1 609274-1 N/4 Housing D
%3 X 1 6©09334-2 A -Aperture c__
4
15 b 1 609333-104 A Aperture Assy C
16 1 609274-1 N/d_Housing D
17 1 609334-1 A Ape rture C
18 :
19 I
20 X 1 609511 -1 B In:sulator ¥
3! X REF| 609277-101 N/d Fixture Assy b
2
Al 2 Tix it AR2517.10 A _Chanpeltvon Assy  H-E. L
2 X | 1aR | $09517-1 N/d__Copner Shield n__
5 X1 L A09297-1 A Bracket Supnort D
é % < 1 ' £09290.1 N/Q Piate Chapseitron G
,b/“ ' XL 12 6097771 N/Q _Collar . G
28 X | 609301 -104 B Channeltron Preamo & Disc. o
29 X 1 609301 -1 B Shield 53
30 I 1 609301-2 B Header F
31 X] 1 | W7l<2 D Module E
32 Xt Pl W7142X1 D Module P/L. A
A 33 [ i 50'9&57_302, NG A3y Channoltran o
34 N L1 ) .409744-10] %0 | Potting Cuo o
35 i | Ix 1 609744.-1 NG Cup oo
36 T o " T
A 31 X 1 609518-103 | A/ _ Channcltron Assv_L.E. P D
38 X] 1 609289-1 A Bracket Support D
3 X I | _609290-1 N/C| Piate G
Al & X 2 | 669777-1 N/Cl Collar C
41 X AH 609513-1 N/C| Copper Shield D
AL 42 X; 1 609301-16& | B Channeltron Preamp % D:sc. ¥
43 X 1 | 609301-1 B Shield F
84 X 1 | 609301-2 B Header E.
45 X 1 W7l42 D Module BN
46 X 1 | wW7l42-1 D Modile P/L A
A4 X 1| 609757-102 _ |AC | Assev Ohanneltron c_
48 X 1 800744101 NC | Porting Cun C_
49 X 1 £09744-1 NG Cup. c
50 i .
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ASSEMBLY
LINE POSITION DRAWING REV AN T p¥
o. L NUMBER LR DRASING TNLE I
112(314(5(6]7(8!9
t Xi. 4l 609519101 0 B L Dlivet Assy 100 T
2 X 1 6UY482-191 [ NC | Rail ’ D
3 X 1 £09484-1 NC | Eail D
4 X 1 1T609520-3 NC | Insulator R
5 1 1609522.2 NG | _Insulator R_
6 1 T609522-101_ NG ' Matrix No,
7 1 T6H09521-101 NC_ | Matrix No, 1 R
8 X 1 T609520-101 NC | Hookup Roard
9 X 1 1T609520-2 NC | Positionirg Brard R_
10 4 IT609367-1_ NC_ | Spacer R
11 3 W 7082 A Module ¥
12 X; 1 W7082X]1 NC | Module P/L A
13 X 11 WI692 A ! Mndule
14 1 W7592X1 NC | Module P/L
15 X 1 W7091 A Module ¥
16 X 1 W7091X1 NC | Module B/L A
17 X 1 W7103 B Module E
18 X 1 W7103X1 NC | Mpdule /L
19 X 1 W7100 NC 1 Madule E
20 X 1 W7100X1 NC | M»odule E/L A
21 X 1 W7099 B Module - E
22 X 1 W7099X1 NC | Mndule B/L A
23 X 1 W7098 C Mnodule E
24 X 1 W7098X1 NC | Module F/L A
25 X 1 w7102 C Module E
_}x 5 X 1 W7102X1 B Module P/ L A
V 7 X 1 W7179 A | Module E
23 X ! W7179X1 NC Module F/L (A
29 X 1 W 7094 A Mcdule E
30 X 1 W7094X1 NC | Module P/L A
31 X 1 W7097 B Module E
32 X 1 W7097X1 NC | Mocdule B/L A
33 X 1 Ww7l0l B Module E
34 X 1. w7101X1 NC | Mecdule P/L A
35 X 4 wW7ll4 | A Module E
36 X 1 W7114X1 NC | Module P/L A
37 X 8 W7081 B - M-sdule E
38 X ] W7081X1 NC | Module P/ A
33 1 W7096 A Module E
40 X 1 W7096X1 NC | Module P/L A
41 X 1 W7125 NC | Module E
42 1 W7125X%X1 NC | Mcdule P/L A
43 1 W71l61 NC Module E
44 ! W7161X1 NC | Mnéule BP/IL. A
45 I W7T124 NC ! Module E
46 3 1 W7124X1 NC | Mopdule P/L A
47 1 w7122 A Moadule E
48 q 1 W7122X1 NC | Module B/L A
43 1 W7178 A Module E__.
0 1 W71l78X] NC | Module B/ A
SIZE ICODE IDENT NO. anc NO. REY
MASTER DRAWING LIST
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ASSEIABLY
LINE POSITION DRAWING REV . 0
NO. o NUMBER LTR DRAWING TITLE S|
1]2]3]a]s]6]7]2}9
1 X 1 W7123 NC. | Module 'H
2 X 1 W7123X1 NG| Module P/L
3 X 1 W7086 A Module E.
[ 4 X 1 W7086X1 NC ! Module P/L A
5 X 1 w7090 A Module
6 x 1 W7090X1 NC | Module P/I. A
7 X 1 W7089 D Module i}
8 X 1 W7089X1 C Module P/1.
S X 1 w7088 A Module E_
10 X ] W7088X1 NC | Module P/I a
11 X 2 W 7084 A Module E
12 X 1 W7084X1 NC | Module P/I. A
13 X 1 w7095 Module 1)
14 X 1 W7095X]1 NG | Mndule B/L C
15 X 1 W7085 B Moduyle E
16 X 1 W7085X1 NC Module P/,
17 X 5 w7083 A Module E
18 1 W7083X1 NC | Module P/I A
19 X 1 W7117 A Module E
20 X 1 W7117X1 NC | Module P/I A
21 X 1 W7116 NC Module .
22 X 1 W7116X1 NC Madule P/T JA_
23 ] W7130 NC | Module C&
24 X 1 W7130X2 NC | Module B/ L A
25 X 2 W7148 A Module GCa&:l
b % X 1 W7148X1 NC | Moduie F/L A
~i} g X I W7160 C Module F
28 X ] Wi160X2 A Module P/L
29 X 7 W7130 NC | Module C i1
30 I [ W7130X1 A Module P/L A
31 pe 1 W7153 A Module C& I
37 X 1 W7153X1 A Module P/L A
3 X 1 W7063 A Module 1)
34 X 1~ | W7093X1 NC | Module P/L .
35 .
36 -
37 X R 609312 C | Schematic Diag, 100 R
38 X R 009368 NC Conn. Pin  Assian A
39 '
40
41 —
42
43 .
44 i
45
45
47
48
49
30 | -
i DEL NO.
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LINE POSITICH , DRAVIING REV ot
KO, ‘ n NUMBER LR DRAWING TITLE s
1]203]4l5]617]8]9
1 X ! 609523-192 1 B Blivet Assy 200 E A
2 X 2 609483-1 NC [ Rail D
|3 X 1 T609524-3 NC | Insulator R
4 X 11 T609524-2 NC | Positizning Board R
5 X] 1 T609525-101 NC | Matrix No, | R
6 X 1 T609524-10! NC | Hook Up Board R
7 X 4 T6H09369-1 NC Spacer R __
8 X 1 T609526-10! NC | Matrix N, 2 IR
9 X l T609526-) NC | Insulator IR
10 X ] W7140 A Mndule B
11 X 1 W7140X1 NC | Mnodule B/L I
12 1X 1 W7112 A Module E
13 X 1 W7112¥1 NC | Module P/1
14 X 1 W7180 NC | Mcodule 2
15 X 1 W7180X1 NC | Mbodule P/L A
16 X 1 W7110 B Module
17 X 1 W7110X1 NC | Modvle B/ : .
18 X ] W7177 B Module B
19 X 1 W7177X1 C Module B/L
20 ! W7109 B Module 1
21 X i W7109X1 NC | Module B/1
22 X ! W7108 B Module 12
23 X 1 W7108%X1 NC | Module P/1.
24 X 2 7031 B Moduls D)
25 X 1 W7081X1 NC | Module P/ A _
‘E; 26 X 1 W7l13 A Module )
7 X 1 W7113X1 NC | Module P11
28 |- 1 W7lll NC | Module 1N
2 [ 1 W7111X1 NC | Module P71 A
30 X ! 1 w7181 B Module
) X 1 W7181X1 NC | Module BPri. A
32 : 1 W7037 C Madule i
33 X ] W7087X1 NC | Mondule P/ L
3 X 1 W7176 A Module
35 1 W7176X1 D Module E/T
36 X > W7105 A _Module
kY4 X 1 W7105X] NC | Moduvle P/1.
33 6 WT148 A Module C&E
39 X 1 W7148X1 NC | Moduie F/L
40 X ! W7l27 B Module
41 X ] W7127X1 A Module P/1. 1
42 1 W7l18 A Module .
43 X ] W7l18X1 A Module P/1 : A
44 x 3 1 w7is: NC | Module : C2 ¥
45 ) R 1 W7lsixi B Module P/L A
46 X ! W7ls4 B Moduie F
47 % 1 W7154X] c Moduie P/L A
48 X ! W7172. _ IB Module ‘D
gg X 1 WTl72.X) B 1 Module B/T A
MODEL NO.
citlE— SIZE ] COOE IGENT HO. DVIG NO. REV
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L FoSiTIaN | DRAWING REV - Y
HO. ~ | aY NUMBER LTR DRAWING TriLe siz
tl2falalsls|zls)9
1 X ERR W7134 A Module T
7 N T W7134X1 B Module P/L, A
3 X ] W 71064 NC | Module D
4 X 1 W7164X1 A Module B/1, A
5 N 17 W7137 B Module )3
6 % 1 W7137X1 B Module P/L A
7 by 2 W7155 NC Maodule ¥
8 i 1 W7155X2 B Module P/L, A
9 b 2 W7138 A Madule £
16 X L W7138X1 NC | Module P/L A
1 X 1 W7139 B Module E
12 % 1 W7139X1 C Module P/], A
13 X 1 W7133 B Module 1)
4 X 1 W7133X1 F Module P/ A
15 X 1 W7162 A Module E
16 X 1 W7162X1 A Module /1 A
17 > 1 W7160 C Module 2N
18 ; 1 W7160X2 A Module £/1. A
19
20 ] _ _—
21 X ~ R 609313 E Schematic Diag, 200 5
22 X R 6093638 NC | Conn Pin Assign A
23 X 5 SP30275-102 | B Capacitor c
24 X 1 " -103 Capacitor C__
25 _
26
7 |
%
N
30
31
2
3
34 ]
35 i 1 1 i i |
35 : i
37 Pl
38 L
39 HEENR
40 BN
4 | N |
42 H ! L
43 I
44 . |
45 ' | e
45| L T |
47 | |
3
49
50 HEEEN .
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LIKE "QJ«%%‘»Y v ! DRAWING REV DRAWING TITLE DY/
NO. Q NUMEER LTR TG 8iz
1121314[5]6]7]8]9
1 RN I £09527-102 | B_| Blivet Assy 300 A
2 PN 1 609484 -1 NC | Rail D
3 X! 1 609497-1 NC | Rail )
4 Xt 1 [T609528-3 NC | Insulator R
5 X 1 IT609529-101 NC | Matrix R
6 X 1 1609528-2 NC Positioniny Pohard R
] X 1 T609528-101 INC | Hook Up Board R_
8 X 2 T609373-1 NC | Spacer R
9 X 1 SP30389-101 A Transformer C
10 X 1 W7156 NC | Module 3
11 X 1 W7156X1 NC | Module P/L A
12 X 1 W7106 A Module o
13 X 1 W7106X1 NC | Module B/ L
14 X 1 W7104 B Module E
15 X 1 W7104X1 NC | Module P/1. A
16 X 1 W7081 B Module E
17 X 1 W7081X1 NC | Module P/L A
18 X 1 w7128 NC | Module )
19 X 1 W7128X1 NC | Module P/L A
20 X 1 w7121 A Module E
21 X 1 W7121X1 NC | Module P/1, A
2 X 1 W7129 NC | Module E
23 X 1 W7129X1 NC | Module P/L A
24 X 1 W7163 B Module ¥
25 X { W7163X2 C Module F/IL, A
w2 L X 2 W7160 C Module F
, X 1 W7160X2 A Module P/L A
VL_:__ZS X 1 W7189 B Module I
23 X 1 W7189X1 C Module P/L A
30 X 1 W7191 NC | Module F
31 X ] W7191X1 A Module P/ L A
32 X 1 w7120 A Module ' E
33 X 1 W7120X1 A Module P/L A
34 X 1 W7115 A Module E
35 X { 1 W7115X1 NC | Module P/L A
36 X | 1 W7159 NC { Module F
37 X 1 W7159X1 Modile P/L A
38 X 1 W7157 INC | Module E
3 Xep il W7157X1 B Mzdule P/ L A
40 X ! 1 W7146 NC | Module ¥
41 x LN W7146X1 NC | Module P/L A
42 X 1 W7141 NC | Module 12
43 X 1 l W7141X1 NC | Module P/L A
44 X! Ll I w7119 Module e
45. X l W7119X1 NC | Module P/L A
45 X 1 W7144 NC_ | Module B
47 X 1 W7144X]1 A Module B/1 A
48 X 1 W7T136 A Module E
gg X | L | W7136X1 Module P/L A :
[} !
“ADEL NO. ;
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LINE ’}:SOSE!’%L«;Y DRAVIING REV D
$17101 ViING win
NO. QrY NUMEBER LR DRAWING TITLE "
1{2l3'4]|5|6|7]819
1 X 1 W7l26 NC | Moduic g
! X 1 W7126X1 NC | Module P/L :
3 X 1 W71s7 NC Module i)
1 X 1 W7157X2 B Module B/ L _1a
5 X 1 W7192 NC | Module 3
6 X 1 W7192X1 'C | Module P/L A
7 % 1 W7132 NC | Module _
8 X 1 Wil32X1 2 Module P/ L LA
9 X 3 W71%0 A Module ' x
10 _IX 1 W7190X1 NC_ | Madule P/I A
11 X 2 w7158 A Module .
12 X 1 W7158X]1 E Madule P/1 A
13 X 1 W.7135 A Moadule E
14 X 1| W7135X1 NC | Module P/L A
15 X 6 w7183 A Module F
16 X 1 W7188X1 NC | Module P/L A
7 X 3 W7138 A Module F
18 X 1 W7188X2 A Madule P/ L A
19 X 1 w7221 NC | Module E
20 X ] W7221X1 NC [ Mzodule /1. A
21 X 1 w7220 NC | Module - E
22 X 1 W7220X1 NC | M-dule P/L A
23 X 1 W7219 NC Module E
2 X 1 W7219X1 NC | Module P/L A
25 X 1 W7218 A Module E
B X 1 W7218X1 NC | Module F/L A
X 2 SP35265/22500| B Diode A
2
29 X P 609314 D | Schematic Diag, 300 E_
30 X, R 6098368 NC Conn Fin Ass:an R
31 X J SP20275-102 B Ca.pacitor S c
32 x AR | 609527 B | Mylay F
3 - N
34
35
36
37
38
39 .
40
41
42
43
44 ~
45 -
48
47
48
49
56
MOEL NO.
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ASSEHBLY
LIHE PGSO DRAWITIG Rev Wit v
NO. o NUMBER LR DRAING TITLE Size
tl2)3]4s]s]7i83
1 X | [ 609356-10¢ | G Blivet Assy 500 3
-2 X i l 609486-101 ~C | Housinyg ol
3 X 1 609486-1 NC Housing C
4 X 2 609486 -3 NC Boss D_
5 X 2 609486 -4 NC Boss D
6 X ] SP3030(8 A Choke C
7 X 1 W7215 C Module F
[ % 1 W7215X1 A M.odule E L A
g X 1 W7170 A Module D
10 X 1 W7170X1 A Module F /L - A
11 X 1 W7169 NC | Module ¥
12 X 1 W7169X1 C Module P/ L A
13 X 1 W7150 ‘A Module E
14 X 1 W7150X1 Ie Module P/L A
15 X 1 W7147 NC | Module E
16 X ] W7147X1 c Mbodule P/ L A
7 X 1 W7149 D Module F
18 X 1 W7149X1 C] Module P/L A
19 X 1 609358-1 A Etch Card _ EE.
20 X R 609370 £ Schematic Diag 400 & 500 E |
21 X AIR | ©609355- G Insulator F_|
2 X R | sP2o408-101 | Fixtuve Foaming |
23 X 1 609354-103  ID Blivet Assy 400 D_!
24 X 1 609485-101 MC | Housing D |
25 X 1 609485 -1 NC | Housing D |
2 P X 2 609485-2 NC | Boss D |
7 ' X 2 5094853 NC Boss D
28 X 1 609355 -1 A Circuit Master D
25 X 1 W7152 D Module E
30 X 1 W7152X1 F Module P/L A
31 W ] A/RT 509354~} D lnsulator D
32 X 1 SP30370 R Choke C
3 X R To02526-104 [MNC | Jig-Fixture Foaming D
4 T ~
35 P ]
36 . : -
37 ,
38 ' | —
39 ‘ | |
49 3 i
4] i
42
43
44 ]
45,
45
47
43
49 |
50 L
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LINE "5551,‘57. oTY DRAVANG REV ORAWING TITLE DVi‘
NO. | : NUMEER LTR Sz
1]2]3]4 56l 7]a]s
VT 1| _604359-102 1D | Biivet Assy 600 ™D
S2 LT 17T 609480-102 [NCT| Housing T
3 X ! 609486-2 NC | Housing 0
4 I 1 609286-5 NC | Boss D
5 X 2 6094806-0 NC Boss 1)
6 X 1 609374-101 C Matrix Assy D
7 X 2 T609375-1 NC | Spacer D
8 X 1 T609302-101 C Hook Up poard 5]
9 X 1 T609362-2 C Positioning Board D
10 N 1 W7i63 B Module E
1 X 1 W7163X1 A Module P/L A
12 X 1 W7182 D | Module E
13 X 1 W7182X1 E Module P/L A
14 X 2 W7131 NC | Module D
15 X 1 W7131X1 NC | Module P/ L A
16 X 2 W 7145 A Module E
17 X 1 W7145X1 B Module B/ L A
18 X 2 W71l73 NC | Module E
19 X 1 W7173X1 B Module P/L A
20 X 2 w7174 NC | Moduie EIl
21 X 1 | W7174X1 NC | Module P/L A
2
<l X 1 609362-3 C Insulater D
24 X R 609371 E_ | Schematic Diag. 600 D
25 X AR | 6093509-] D Insulator o
7% A R 609368 NC | Cern Pin Assian A
28 X r ©09359-7 D Sub Assy (Te) N
29 T
30 )
31 ‘"
32 B
33
34
35 |
36
37
38 ”
39 |
40 |
41 K
2 11, i i
43 T (
44 Py
45 | f ]
46
47 |
43
49
50 | i
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L FORM 204

BSdEMILY | . o
LIE PGSITION | DravING REV e b
1l23t45]6i7(8]9
1 T ] 609540-102 | ¢ Blivet Assy 800 R
2 1< 1 0609473-1 A Board Etched E
311 T I 1 6091488 -1 NC | Rail 9]
4 X 1 609489 -2 NC | Rail D
5 1 X 1 609540-9 C Board 12
£ | X 1 609540-1 < Shicld Side 108
7 I 609540-2 C Shield Bottom. ¥
8 X 1 609543-3 C Shield Top 128
Y X 1 609540-4 C Shield Partition 1%
10 X 1 609540-.5 C Shield Partition B!
11 X 1 609540-6 C Insulator h
12 X REF WI605450 B Wire List 4
13 X 1 609540-8 c Shield Tube Cover *F
14 X 1 609540-10 c Inswulator Connector Ex
15 X 1 W7216 A Module D_
16 X 1 W7216X1 B Moaodule P/L A
17 X ! w7211 NC | Module D
18 X 1 wW7211X1 NC | Module P/ A
15 X 1 W7235 NC Module D
20 X 1 W7235X1 Module P/1 A
21 X 1 W7213 NC_| Module E
27 X 1 W7213X1 A Module P/T A
3 X 1 W7210 NC Moaodute E
24 X 1 W1210¥1 C Module B /1 A
25 X 1 W7214 A Module ¥
26 X 1 W7214X1 NC | Module P/L A
77 X 1 W 7232 NC | Module F
28 X ] W7232%1 NC | Module P/L A
29 X 2 W7231 A Module E
30 X 1 W7231X1 C Module P/ L. A
31 X i W7193 NC | Module F
32 X 1 W7193X1 NC [ Module P/ L A
33 X 1 W7225 B Module F_
EY) X I W7225X1 C Module P/ L A
35 X R W7226 A Module D
"3 X R W7226X1 C Module P/L A
37 X B W7228 NC | Module FD
38 X ! 11 W7228X1 D Module P/L A 1
39 Pl
A X f IR 609547 A | Schematic Diag. 300 E_ |
4] i
42 i
3 1 |
44 i ‘
45 }
A€ |
&7 |
43 i
49 t
s | i ! f
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e FUSH U DRAYING REY . a

oo W NUMBER LIR DRAVING TiTLE | s

1i2]3]4]s16]7]a]e

1 X ! 609541-103 | €| Biivet Assv 900 1
2 X I 609-18¢ -2 NC | _Rail Internal !
3 X 1 609-189.2 NC Rail Exrernal I
4 X 1 609421 -1 B Etch Card” E
5 X 1 W7237 NC_ | _Moadule E
3 X 1 W7237X! NC | Medule P/1 A
7 X 1 w7194 NC Madule ¥
8 X 1 W7194X1 NC | Module B, 1.

9 X l w7223 NC | Module _n
10 X l W7223X1 C Module P/T _a
)3 X 1 w7195 NC | Module X
12 X 1 W7195%1 NC | Module B/T _A
13 X 1 W7187 D Module )
14 X 1 W7187X1 D Module P/L A
15 X 1 W7183 C Module n
16 X 1 W7183X2 D Module P/L A
i7 X L W7196 NC | Mbodule C
18 X 1 W7196X1 NC | Module P/L A
19 ] 3 w7212 NC | Module F

20 X 1 W7212X]1 NC | Module P/L A
21 X 1 £09541 -4 ' B Terminal Bsard . F
22 X R 609542 B Schematic Diag, 900 E
3 X A/R 1 409541 -1 B 1 Idsulator F
24 X /R H09541-2 B | Board F
25 X ! 609521 -3 B | Board F

N 26 X R 609348 NC | Conn pin assign 4\
“V' 7 X R SP3n428.101 | A Fixture Potting F

3 1 £00541 .53 B Baard F
29 X 1 609587-101 A Blivet Assv 700 T
30 X| i P REE NC | Rail Top ' D
31 X 1 605760-1 NC Rail Exteriar D
32 X 1 609761 -1 NC | Rail Interior D
3 X 1 w7197 NC | Module EF
34 X 1 W7137X1. NC | Module P/L A_
35 X 1 W7198 M¢ | Module BEE
36 X 1 W7138X1 MC | Module P/L A
3] X 1 W7l171 B Module EF
38 X 1 W7171X1 B Module P/L A
3 X 1 W7184 C Module EE
40 x 1 1 W7184X1 C Module P/L A
41 x | 1 w7183 C Module E
42 X 1 W7183X1 E M-odule P/L A
43 X ] 609759~ NC | Raii Bettom D
44 X |1 609587-1 A _| Board Assy J_
45 . ! 609588 - NC | Board module E
46 X 1 SK609999-1 NC | Spacer - Terminal A
47 pe 7 SP30405-3 A Terminal Modified B
48 1 SK609999-2 NC Spacer - Terminal A
8 | 1 L 3 SP30405-3 A Terminal Modified B
3 F(r 1 SK609999-3 | NC Spacer - Terminal A
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No. v ) QY WUSEER '{;X DRAWING TITLE [s)i
T 7. 12
12[s]4[5[e]7]8]5 .
1| e 1 S51:609999-4 | NCl Sracer - Terniinal A
2 _If 2 SE609599-5 NC| Sracer - Torrninal A
P 111X 3 SK6053995-6 NC) Spacer - Terminal A

4 1X 3 SK609999 -7 NC Spacer - Termiral A

5 | 1X 2 5K609999-8 | NC| Soace: - termival A
& :¥ L SK605999-9 NC] Spacer - Terminal 1A
1. 1 x ] 509587-2 A Spacel J

8 | X 1 £09587-3 A Clam J
P9 X E SK609698 -1 | NC| Tubing A

10

1 X i SP3nzé5/2zoco | B Dicde A

1 “

o e —

§ 14 X 1 SKRA09¢96-1 | NC| Plate A

15 X 1 SK&094G6-2 | NCI Plate A

7y 16 X i 3¢ 40969623 | Nl plare A
1Y X R | SK529699-1 | NC| Tooling Position BD <

18 1 ; —

19 X R | 60955¢° NC) Schemaztic Diaz 700 2%

20 ' [

21 i .
2 e = R aas A mE e s A= Gaes =: N
\ 23 v s e : e A R B
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LIHE NG DR REY DA
Ii POSITION : YinG 4 -
N, ' o NUMEER LTR ORAWING TITLE Size
NANNRENNN
‘ 1j2]2]4)9]61718/9] |
i XU i 11 [Ref | 546520 NR | Test Specification (Blivet 100) A
2 B N " S46368 NC Test Svecification (W7081-X1) A
3 x ' S46369 NC | Test Specification (W7082-X1) A
4 X " S46370 NC | Test Specification (W7083-X11 A
5 X " S46371 A Test Snecification (W7084-X13 A
6 { H S46372 NC Test Specification (W7085-X1) A
7 X " S46373 NC Test Specification {W7080-X1) A
8 X " S46375 NC | Test Specification (W7088-X1) A
9 11X X S46376 NC | Test Specification (W7089-X1) A
10 XU I S46377 NC | Test Specitfication (W7090-X1) LA
11 Xt i S46378 NC | Test Specification (W7091-X1) A
12 ] I $46379 A Test Specification (W7092-X1) A
13 i " S45380 A Test Specification (W7093-X1) A
14 X " S46381 NC | Test Soecification (W7094-X1) A
15 Iix ' S46382 NC | Test Specification (W7095-X1) A
16 X " S46383 A Test Specification (W7096-X1) A
7 X S46384 NC | Test Specification (W7097-X1) A
18 _ X o S46385 NC_| Test Specification (W7098-X1) A
13 X a S46385 NC | Test Specification (W709%-X1) A
20 X ' S46387 A Test Specification (W7100-X1) A
21 XL i S46388 A Test Scecification (W7101-X1) A
22 | L[ Lt IX i S46389 B Test Specification (W7102-X1) A
23 X A S46390 NC | Test Snecification (W7105-X1) A
24 X " S46401 NC | Test Specification {W7l14-X1 A
25 X N S46403 NC | Test Specification (W7i16-X1) A
2% X o S46404 A Test Snecification (W7117-X1) A
17 X ' S46109 NC | Test Specification {(W7122-%1) A
28| L4 1X " S46410 NC | Test Specification (Wi123-X1) LA
N Tlx Si6411 NC | Test Specification (W7124-X1) A
30 X S46412 A Test Specification (W7125-X1) LA
il i Xl | | S46118 A Test Specification (W7130-X2) 1A
32 PLoix o ' S46532 A Test Specification (WT130-X2) A
33 XL g S46437 B | Test Specification (W7l43-X1) R
L X i | v S46442 NC | Test Specification (W7133-X1) LA
35 , X| 1] n S4621 NC | Test Specification (W7160-X2) A |
3% L P U] ix o g S46450 A Test Specification (W71b61-X1) 1A
3 vt x boan S46467 NC | Test Specification (W7178-X1) A
38 4 g1 qx poign S46468 NC | Test Specification (W7179-X1) A
39 p b T lhyx | | isc | SP30li2-F L Header 1c
40 pox L9 SP30112-BB 1L Header C_ |
41 x| 1 SP30112.CC |1 Header C
42 « L ! _
43 L1x Ref | SP30347-Y £ F ixture J
4 By R T609752-1 NC | Fixture - Foaming o
45 ) "{— I 1P | Te09752.2 NC | Fixture-Foaming D
46 X LR __]_T609560-i01 _INC | Jig Fixture Foaming D .
47 IR Ta09572-10) INC | Jig Fixture Matrix 1 D |
48 [ |
49 | ]
3 L |
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LINE ’;%\gﬁ'v“lu - - BRAWING REV DRAVING TirLE D,
NO. | NUBER LR NG Title Sl;
213(4]5]6|7]8]9
1 X l Refi Si6857 NR Test Specification (Blivet 200) 1A
- 2 ¥ L §16368 NC Test Specification (W7081-X1) A
3 pe ' S44.374 NC Test Specification (WTO8T-X1) A
F_,J_' X & S46392 NC Test Specification (v"7l_f‘f~-.(l A
5 X " S46395 A Test Specificatinn (W7102-X1) A
6. ] u 546396 A Test qoo;umatmn (w7l 0‘) X1 A
] X i S46397 NC Test Snecification (W7110-X1) A.
8 X S44398 A Test Specification (W7I111-X1) A
S X ' S46399 NC Test Specification (W7112-X1) A
10 X 1 S26400 NG Test Specification (WIL13-X1) A
11 X] ' S16405 A Test Snecification (W7113-X1) A
12 X " S+6414 B Test Specification (W7127-X1} LA
13 ' S46422 B Test Specification (W7133-X1) (A
14 r S46423 NC Test Specification (W7l134-X1) A
15 X ' S4642A B Test Specification (WT137-X1) A
16 ” S46427 B Test Specification (W7138-X1) A
17 ' S46428 A Test Specification (V7:39-X1 ' A
18 " S46429 C TesLszmi catiop (AV7120.X3 A
19 " S4h437 B Test qv,cc fication (WTI148. \n 8
‘ X ' S446:140 C Test vac\hca..rn (“"‘1’1_\’1) A
;}3 1 S46443 B Test snc_mgahu o (W7154-X1) A
23 X M S46531 B Test Sre‘-uﬁ(‘lhfm (W7155. ‘(7) A
24 ] X S46812 A Test Spacification (WT140-X2) A
25 X 5 S4645]1 B Test Specificating (W7lp2-X1" A
26 X " S46453 C Test Specification (W7lnd-X1} A
7 X i S16461 NC Test Specilication (W7l7T2-X1} I A
22 X1 I S46465 C Test Snecification (Wilib-X1) A
3 X " S46466 A Test Specification (WT177-X1) LA
30 X ' S46469 NC Test Specification (W7180-X1) [ A

| 31 X " S46470 A Test Specification {7181 -X1) A
32 1 SP30112-B L Header C_

3 X! 17 j SP30l12-F L Header 1 c

3 X 2 SP30112-BB | L Header C |
35 X 132 SP30112-CC [L Header C |
36 X 113 SP30112-DD | L Header C
37 [

38 X 1 | Ref| SP30347-10_ |E Fixture J
39 1| 7 R T609752-4 NC Fixture Foaming D
40 Xt 1 R T609566-102 | NC Jig Fixture Foaming D
4] X R T609573-10t | NC Jig Fixture Matrix 5
42 ‘

I |

44
45 L
46 .
47
43
49 B
0 i

MODEL NO.

poslE— SIZE {CODE IDELT NO. DWG NC. RV

MASTZR CRAWING LIST , - -

[ ML 323-6 e 4 A 13126 | WMDL 609770102 .

- JscaLE RELEASED SHEET 21 OF !

ML FORM 204 PR o h



ur | Bosion  DRAYING REV _— 05

N | e NUMBER LTR DRAWING TITLE Size
1123l4l5]6l7]8!9

l A4 IXi Ref S4(858 ) Test Spccification (Dlivet 500) A

2 P Ref S46 308 NC Test Spuciftcation (W7udl-X1) A
3 Ref S46391 B_ Test Specification (W7104-X1) A
4 Ref S4¢393 NC Test Specification (W7106-X1) A
3 of 546402 Test Specification (W7I113-X1) A
6 Ref | 5406406 A Test Specification (W7119-X1) A
] of 546407 A Test Specification (W7120-X1) . A
8 3 ef | S46408 A Lest spocification (W7121-X1) A_
9 Ref | S:16413 B Test Specification (W7126-X1) A
10 : ef | S46413 Test Specification (W7122-X1) A
11 ef S46417 NC Test Specification (W7129-X1) A

| 12 X Ref S46420 1A Test Specification (W7132-X1} A
13 X Ref S46535 NC Test Specification (W7135-X1) A
14 X Ref S46425 NC Test Specification (W7136-X1) A _|
15 X Ref S$46430 I Test Specification (W7l41-X1) A
16 X Ref S16433 A Test Specilication (W7144-X!) A |
17 X Ref S46435 NC Test Snecification (W7146-X1) A
18 X Ref S46445 NC Test Specification (W7156-X1) A
19 X Ref S46446 A Test Specification (W7157-X1) A
20 X Ref S46534 A Test Specification (W7157-X2) A
21 X Ref S46447 B Test Snecification (WT7158-X1) A
22 XU Ref S46448 INC Test Snecification (W7159-X1) A
23 X Ref S46814 NC Test Specification (W7l160-X2) A
24 X Ref S46530 A Test Specification (W7163-X2) A
25
7%

D ’ X Ref S46477 NC Test Specification (W7138-X1) A

|28 X Ref S46424 NC Test Specification (W7188-X32) - A
29 X 'Ref ' S46478 A Test Specification (W7189-X1) A
30 X Ref S46479 NC Test Specification (WT71%0-X1) A
3l X Ref S16480 A Test Specification (W7191-X1, 1A
32 X Ref S4¢481 NC Test Specification (W7192-X1) A

.33 X Ref S46513 A Test Specification (W7213-X1) A
34 X Ref S46514 A Test Specification (W7219-X1) A |
35 X Ref S463515 B Test Specification (W1220-X1) A
36 X %Ref S460516. 1A Test Sgecification (W7221-X1; A
37 i g | E v ——
38 1° ! 4 -

39 T X | ] 12 SP30112-B L Header c__
40 X 1 SP30112-C 1L Header C .
41 X 1 | s SP30112-F- L Header C
42 X | i3 | SP3nl112-AA |L Header C__1
43 X 2 -1 sSp30l112-BB L Header 1.
44 X 19 SP30112-CC |L Header 1.C
45 X 1 SP301!2-DD IL Header C
46 X 4 SP30112-EE 1L Hcader C
47 X Def SP30347-11 E Matrix Jig NI
43 X R T608752~-3 NC Foaming I ixture D
49 X R T6H09566-103 | NC Jig Fixrure Foaming D

0 3 R TH09574-1CIH | NCI| Jig Fixture Foaming 1D
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LINE @SOSSE;%%%Y DRAWING REV DWG
NO. oy NUMBER LTR DRAWING TTTLE SIZE
112(3/4/5/6/7]8]9
] X R S46859 NC Test Spec (500) A
2 X 1 609321 -1 NC Header C
3 X Ref S46441 A Test Spec (W7152-X1) A
4 X Ref| T609752-5 NC Fixture Foaming (400) D
5 X Ref 609752-6 NC Fixture Foaming {500) D
6 X 1 SP 30112-CC L Header C
7 X 1 609308-1 A Header C
8 X 1 S P30112-AA L Header C
9 X 1 SP30112-B L Header C
10 X Ref S46436 C Test Spec (W7147X1) A
11 X Ref S46438 C Test Spec (W7144X1) A
12 X Ref S46439 B Test Spec (W7150X1) A
13 X Ref S46458 B Test Spec (W7169X1) A
14 X Ref 546459 C Test Spec (W7170X1) A
15 X Ref S46728 A Test Spec (W7215X1) A
16 X Ref S46799 NC Test Spec (600) A
17 X 4 Isp30112-CC L Header C
18 X 2 ISP30112-EE 1 Header C
19 X Ref S46434 C Test Spec (W7145-X1) A
20 X Ref S46789 A Test Spec (W7174-X1) A
21 L IX Ref S46788 NC Test Spec (W7173-X1) A
2 | | ] X Ref S46471 B Test Spec (W7182-X1) A
23 J X Ref S46419 A Test Spec (W7131-X1) A
g'; | X Ref 546452 A Test Spec (W7163-X1) A
ki .

‘5‘ 2 X R T609575-101 [ NC Jig Fixture Matrix (600) D
28 X R T609567-101 |INC Jig Fixture Foaming 600 & 500 D
28 X R T609752-7 NC Fixture Foaming D
30 X R SP30347-12 Jig Fixture
31 X R S46846 NR Test Spec (700) A
32 X 1 SP30112-F L Header C
3 X 1 609305-1 NC Header C
34 X 2 609300-1 NC Header C
35 X 1 609302-1 B Header C
36 X 1 609322 A Header C
37 X R S46460 NC Test Spec (W7171-X1) A
38 1. X LR S46472 NC Test Spee (W7183-X1) A

39 X| R S46473 A Test Spec (W7184X1) A
40 X R S46837 NC Test Spec (WT197X1) A
Al X R S46838 NC Test Spec (W7198-X1) A
42 X R 1609748 A Fixiure Potting E
43 X R T609752-8 NC Fixture Foaming C

44 X R T609752-9 NC I R D
45
46 X R S46860 NC Test Spec (800) A
47 R S46782 A Test Spec (W7213-X1) A
48 X R S46783 A Test Spec (W7214-X1) A
19 x| 1 R S46728 A Test Spec (W7216-X1) A
50 x| | R S46523 NC Test Spec (W7225-X1) A

*ADEL NO.

et LE— SIZE ] CODE IDENT NO. DWG NO. REV

MASTER DRAWING LIST = 7
- {1 A 13126 | MDL  «o09770-102 -
ML 323-6e9” B
- 4SCALE kmsm SHEET 23 OF

ML FORM 204




T

AN TOLT
LINE 0SiTioN DRAV/ING REV
Ko, POSITIO L NUMBER TR DRAWIG TifLE o
1203 s 6 7 (8]
11 g_g__ ][R | Sd46524 A Test Snec (W7220.X1) A
7 x 1 R S46780 NC Test Spec (W7211X10 A
2 X R S46526 A Test Snec (W7228X1) A
| 4 x| R S456779 A Test Spec (W7210X11Y A
5 X R S46529 A Test Spec (W7231X1) A
6§ | | X R S4,462 A Test Spec (W7232X 1) A
7 I 1x R $46813 NC Test Spec (W7193X1) A
g X R 546486 NC Test Soec (W7235X1) A
g xi | R SP30275-100 | B Capacitor _(10pF) <
|10 X! R __| SP30428 C Reed Relay LR
11 1% R T60%752 -10-1l NC Fixture Foaming : 124
12 X R " T609566-1C5 NC \Jle Fixtura Foflm'm: i D
13 .
14 X R S46862 NR Test Spec (900) 2
1¢ X1 LR S46816 NC Test Spec (W7194X1) A
16 i R S46824 R Test Spec (W7195X].} A
17 X | IR S46781 NC Test Spec (W7212X1) A
18 X R S46521 A Test Spec {(W7223%1) 8,
19 X R S46533 NC Test Spec (WT183X2} A
20 X R S46476 B Test Spec (WTIATX1) A
21 X R S46425 NC Test Spec (WI196X1) A
22 X R S46483 A Test Spec (W72373C1) A
23 X R T6e0%75212-13 | NC Fixture Foaraing (900) O
24 X R T609566-10% | NC Jig Fixture ,—oqmm D
25
2% _
]
28
2
30 | -
3
32 |
33 !
3 } !
35 i L
36 ! HER |
37 T | L
38 ] |
39 Xl l 1 609496 NC Cir Master Cgonnectnr o
40 X7 1 609504-101 NC Adapter cable assv C
a1 X I 609516-1 - INC Cable Clamo B!
42 X ] 609514-102 NC Adapter Table Assv Lo
43
44 HNE 1 609515 NC G Madif od i
45 |
46
47 .
18 -
49 —
50 R
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LINE APSSOEfTﬁB‘Lgy DRAWING REV bW
. aSITIO . P (s
NO. a NUMBER LTR ORAWING TiTLE Siz
1l213]eisie|7(8]9
Li%2’(»&“;“*_”!‘* Ret] #0054956 sht 15| NC CCGF Elecirometer Svstem Diavram O
__;'_,“4 1 Aol [ o _5095406 sht 2 " Sch Diacram Fiectrometer Amp!, I
3] _WL | " 009546sht 3 1" Sch. Diagram Ejcctvometer Com Amp| D
| 4 U__r ! 60954 sht 4 |V Sch Diag., Eiectromeicr P. S, D
5 | 1 " 6095406 " Sch. Diag. Electrometer Drit Correc | D
6 " 609585 " Sch Diag, -3500 P.S. D
1 609154 C Lo Voltage Power Sconly E
8 | " 609157 NC Strobe Gate Sch, Diacram K
9 X " 009158 NC Comm. System Sch. Diag. Detch Desyg R
10
11 X " 609160 NC Sch., Diag., Log A/D Conv. Positive E
12 X " 6091061 ' Sch., Lo Enerev curved plate Anal. D
13 Step voltage cenerator
14 X " 609162 " Sch, Diag. hi energy CDA step E
15 voltage generator ‘
16 X " 609163 " Vel. Filt. Decoding I.>eic Diag, E
17 X ' 609164 ' Sch. Ground Plane Sten volt, Gen, E |
18 X " 609165 " Lo Energv & Hi Enervyv Calib, Pul. E |
19 X " 609166 " Status Sub Comm Sch. Diag. F i
20
21
22
23
24
I .4 Ref| 609174 NC Sch, Diag, Channeltron Pre Amp C
"8 X " 609584 NC Sch Diag, -4500 P.S. D
7
8
25 " 609177 " Log Countrate Sch, Diag, D
0 | Ix E 609178 X Hi & Lo Energv Accululators E
31 4.’ 609279 B Fixture-Align. [..E. DET
32 X 609423 NR Comp MTG Piate Side DET
- 33 OPT Align Bench
34 " 609424 NR Comp Adapter Side DET
35 | OPT Alignment Bench
36 it 609425 ° NR Assy Fixture Mount to
37 I OPT Alignment Bench
38 RN 609451 NR Jig-Aderture Assv
3 X | | n 609452 NR Jig-Aperture Sub Assvy
40 ]
41 _
42
43
44
45
46 L
47
48
43
50 Refl #09200 B Simplified Block Diagram ALSEP B
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ASSENDLY |
LINE SN ' DRAYIFG REV v Dt
MO. R oY KUMBER LTR DRAVING TITLE S
1 zismsia 71819 e
F TR Ref | DS 509150 NG Flcctromeler Desien Snoc A
¢ X NN 1 DS 609151 NC Calibrating Current Gen, A
S L b ]
4 X " DS 609153 A CCGE 4500 V _Power Supaly A
5 X " DS 609154 NA  Svstem Power Supoly ! A
6 | 1% | I DS 409155 NC|  CCIG Detachable Section A
1L I L] N DS 609156 NCl _Input Isolation A
8 X R " DS 609157 A Digita! Programimer /D eadout A
g X " DS 609158 A Command Svsten A
10 X " DS 609159 NC CCGE Sensor & Secal A
11 X " DS 609160 NC Log A/D Converter A
12 D DS 609161 NC Low Encruy CEA Stepner A
B3| |x L DS 609162 NC| _Velocity Filter Stepper A
4 X " DS 609164 NCi Ground Plane Stepper A
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APPENDIX III

Test Procedures

SIDE/CCGE Test Procedure and Typical Test Data
Results (System 7, ML 323-5)
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1.0 SCOPE
The following is the detailed Test Specification for the Suprathermal
Ion Detector/Cold Cathode Gauge Experiment for the Apollo Lunar
Surface Experiment Package. This specification follows, in
general, the Integrated Test Plan dated 5 August 1966.
1.1 Purpose
The intent of this specification is to provide a detailed step by
step procedure whereby a technical individual who is familiar
with the Experiment Test Set and the Experiments to be tested may
be certain of determining the status of every functional circuit and
device included in the Experiment. In addition, the Test Specification
provides steps interpeted to determine the accuracy with which those
functions are performed.
1.2 Complete Test
The complete test of the SIDE/CCGE will include the performance
of every one of the steps described in Section 3,0, hereof. As such
the tests will require an extended length of time to perform. For
that reason, the complete tests need be performed only for
acceptance testing, performance verification and, at other times,
as directed by Rice University or the Program Office,
1.3 Test Organization
The test is organized so as to verify the performance of each of
the Experiment subsystems separately. The order in which the
subsystems are tested is arbitrary, unless otherwise noted.
2,0 APPLICABLE DOCUMENTS
2.1 The following documents, of the issue and revision in effect on
the date of invitation for bids, form a part of this specification
to the extent specified herein:
Specifications
Experiment Performance Specification
Integrated Test Plan
609170 DS, Design Specification, Experiment Test Set
Facilities and Equipment Requirements
Drawings
609445 Block Diagram SIDE /CCGE
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Precedence of Governing Documents, Unless otherwise specified,
when a requirement of an applicable specification is in conflict

with a requirement specified herein, the requirement specified

herein shall apply. When a requirement specified herein, the require-
ment specified on the drawing shall apply.

REQUIREMENTS (Read Notes, Section 6.0)

Procedural

The test operator shall record in the unit history log the date, time
and location of test aml his name, He shall record the Test Specification
paragraph number and the resultant test data for each performed. The
data may be recorded in column fashion with one column for pass and
one column for reject, It is necessary to record the approximate
value of voltage, current, rise time, etc., observed during the test,

A check mark in the appropriate column is sufficient, The ETS printer
may be used to record any data for ease in data reduction/review,

Side frame counter may be speeded up to the side frame of interest,

if desired, Lock out plug must be plugged in during test unless other-
wise specified, ETS command system may be cleared as required,

Equipment

A. Experiment Test Set, Model ML 324

B. Unit History I.og

C. 110 volt 60 cycles single phase AC Power, 15 amperes
Minimum

D. Test Data Sheets, pages 1 through 13,

Subsystem One Testing

Power Supply Testing

With operating power off, temporarily disconnect Alsep Simulator cable,
Mea'iqure resistance between the following points. Specification:
> 10" a (decreasing to >2 X 106 a at +80°C)

Between Alsep Power Ground (J17-21)} and [HP Return (J17-33); Side Ground
(connect only (-) terminal of meter to J17-21{ (CCGE case); Alsep Sig GND (J17-11)

Between HP Return (J17-33)1 and |Side Ground (CCGE case); Alsep Sig.
. GND. (J17-11)

Betwoeen Side Ground (CCGE case) and |Alsep Sig., GND (J17-11)

3.2.1.2 Make certain lock-out plug P-18 is connected, Apply 29v (variable)

3-201.3

3.2.1,4

3.2.1.5

power. (See paragraphs 6.4 and 6. 5)

Observe and record voltage across VR on ETS at Side frame 0.Convert
voltage measurement into operating current by using the conversion
factor 10 ma/mv,

Observe and record operating voltage across +29V and + 27 v return
on ETS, at SIDE frame 0.

Using data in step 3.2,1.3 and 3.2.1.4, calculate the system operating
power, Specification: 3,77 watts to 11,2 watts, (3,77 watts to 5.8 watts

4
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3.2.1.5

3.2.2.1

3.2.2.2

3.2.2.3

3.2.2.4

3.2.2.5

3.2.2.6

3.2.2.7

3.2,2.8

(continued . . ,)
at room temperature).

Experiment Sequencing., Turn off instrument operating power., Then

reapply power using '"29 volt fixed' setting., Adjust ETS ALSEP

Simulator Unit controls for 1,060 bits per second., All other controls

in normal (center) position. Turn '"parity' switch off, This will
""initialize' the SIDE. Read paragraph 0,3,

Observe real time SIDE frame display. Number displayed will in-
crement by 1 approximately 1 per second. (Do not measure time
interval). (Clear ETS command system).

Transmit command number 2, (BE). Observe real time SIDE frame
display, Specification: range of SIDE frame counter, 0 to 10, continuous,

increasing only, (Clear ETS command system)

Transmit command 5 (ACE). Observe real time SIDE frame display,

Specification: range of SIDE frame counter 0 to 79, continuous,

increasing only. (Clear ETS command system),

Transmit command 3 (ABE), Observe real time SIDE frame counter,

Specification: range of SIDE frame counter 0 to 39, continuous, increas-

ing only, (Clear ETS Command System)

Transmit command number 8 (DE). Observe real time SIDE frame
counter, Will reset and begin counting from 000,

Operate shift pulse, even frame mark and data demand pulse
amplitude controls to 5.5V. Operate shift pulse, even frame
mark and data demand pulse rise time controls to 2 p sec, Observe

real time SIDE frame counter, Specification: SIDE frame counter
shall continue to increment approximately once per second,

Operate Shift pulse, even frame mark and data demand pulse
amplitude controls to 2.5 V, Operate Shift pulse, even frame mark
and data demand pulse rise time controls to 10 4 sec. Observe real
time SIDE frame counter, Specification: SIDE frame counter shall
continue to increment approximately once per second. '

Return amplitude and rise time controls to normal (center), position
and clear ETS command system,

M | MARSHALL TMLE  AILSEP/SIDE/CCGE SPECIFICATION NO. REV
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3.2.3

3.2.3.1

3,2.2.10

Change ILTS LIt rate to 530 pulses per second, Obsecrve real
timse SIDT frame counter, SIDE [rame counter shall incromment
approximacelv once pei 2 secouds, Do not atterapt to racasure
this rate.

Opcrate ETS bit rate switch to 1,060 bits per second,

Commiand Systemn

OTE: In this section, Status is verified at real-time SIDE frame 033,

N ;

Set display storage SIDE frame select thumb wheels to SIDE framec
number 033 and depress Yramce Select Display, Repeat step 2,2,2
(Initialize), Observe "STATUS". Specification: 202, Chaserve
Aralog subcorn. Specification: . 0 to 137,

Operate TS command amplitude controls to the 2,5 volt position,
Cperate ETS command rise titne controls to the 10 microsccond
position.

Transrit cornmand BCD. Observe "STATUS", Specification:
0014, Obscrve Analog subcom. Specification: 195 to 212,

Transrit command E. Observe "STATUS"., Specification: 0000,
Clear ETS command system,

Transmit command AB. Observe "STATUS'". Specification 0003.
Transmit conumand E. Clear ETS command system,

Operate ETS command amplitude control to 5.5 volt position,

Operate ETS command rise time controls to the 2 microsccond
position.

REV |
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3.2.3.8 Transmit command BCD., Observe "STATUS!. Specification: 0014,
3.2.3.9 Transmit command E. Observe "STATUS", Specification: 0000
3.2.3.10 Clear ETS command system,
3.2.3.11 Transmit command AB, Observe "STATUS!', Specification: 0003,
3.2.3.12 Transmit command E. Clear ETS command system.,
3.2,3.13 Return all command system switches to normal (center) positioning.,
3.2.4 Digital Control System
NOTE: In this section, Status is verifed at real-time SIDE Frame 503.
3.2.4.1 Set display storage SIDE frame select thumbwheels to SIDE frame
number 003, Repeat step 3,2.2 (Initialize). Observe "STATUS",
SIDE frame 003 (mode register). Specification: 0000,
3.2.4.2 Transmit command 6 (BCE). Observe '"'STATUS' SIDE frame
003. Specification: 0006. Clear ETS command system.
3.2.4.3 Transmit command 8 (DE), Observe "STATUS'", SIDE frame 003,
Specification: 0008, Clear ETS Command system.
3.2.4.4 Transmit command 4 (CE). Observe "STATUS!", SIDE frame 003,
Specification: 0004, Clear ETS command system,
3.2.4.5 Transmit command 1 (AE). Observe "STATUS", SIDE frame 003.
Specification: 0001, Clear ETS command system,
3.2.5 One Time Command System Monitoring
NQOTE: In this section, Status is verified at real-time SIDE frame ¢07.
Set SIDE frame select thumb wheels to 007, Repeat 3,2.2.
Observe "STATUS'", Specification: 0003,
M | MARSHALL TTMLE A1LSEP/SIDE/CCGE SPECIFICATION NO. REV
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3.2.5.1 Transmit command B. Observe "STATUS', Specification: 0003,

3.2,5.2 Transmit command E, Observe "STATUS'", Specification: 0001,
(Clear ETS Command System)
3.2.5.3 Transmit command D. Observe "'STATUS'", Specification: 0001,

3.2.5.4 Transmit command E. Observe "STATUS", Specification: 000D,
(Clear ETS Command System)

3.2.5.5 Repeat 3.2.2, Transmit Command D, Observe "STATUS",
Specification: 0003

3.2.5.6 Transmit command E. Observe "STATUS!'", Specification : 0002 (Clear
ETS command system, Depress Real-Time Display)

3,2.6 A /D Converter

Repeat step 3,2.2, Print a tape covering side frame 000 to 127
and mark it "Tape No, 1", Check Tape No, 1 for SIDE frames
as noted in Table I.

3.2.7 Readout System

3.2.7.1 Apply oscilloscope input terminals to ""DIG DA'" interface monitor
panel, Connect the oscilloscope signal return lead to '"SG RET",
Set oscilloscope display for two volts per centimeter vertical
deflection, 5 microsecond per centimeter horizontal deflection.
Synchronize oscilloscpe so as to inspect a rising edge of the wave-
form observed, Specification:

. a, voltage transition, Ov to 3,5v € peak s 5,5v,
r b. rise time, 2 to 10 microseconds. (10% to 90% of peak value).
3.2.7.2 Re-synchronize scope to view falling edge of waveform observed,

Specification:

a, voltage transistion, Ov to 3,5v € peak £ 5,5v,
b. fall time, 2 to 20 microseconds, (10% to 90% of peak value).

3.2.8 Duty Cycle Monitor Circuit (See Notes, paragraphs 6.4 and 6.5)

3,2.8.1 Observe Analog Subcom, SIDE frame 065. Specification: 200 = 5,

3.2.8.2 Operate ETS power supply control to variable and adjust voltage to
25v + 0,5 volts, Observe analog subcom, SIDE frame 065,
Specification: 206 + 5,

3.2.8.3 Operate variable voltage to 33v + 0.5 volts, Observe Analog subcom,
SIDE frame 065, Specification: 192 + 5,

3,3 Low Energy Ion Detector System
Check Tape No, 1 for SIDE frames as noted below .

3.3.1 Low Energy Curve Plate Analyzer Stepper (Word 8)
3.3.1.1 Observe LECPA volts, SIDE frame 0, Specification: 207 + 3.
3.3.1.2 Observe LECPA volts, SIDE frame 19, Specification: 207 + 3,
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TABLE I (Paragraph 3.2.6)

WORD TWO (Analog Subcom Values)
(Tape No, 1)

SIDE
Frame Function A/D Tolerance Readout Tolerance

0 +5 45y + 3% 214 +3

2 Temp 1 (CCIG) See Chart 1 1148 + 8 @"’ZSOC)
4 Temp 2 (Blivet 200) See ChartJI| (88 £ 8 @+25C:;

6 Temp 3 (Blivet 500) See Chart II'] (88 + 8 @+25%9)

11 Temp 4 (Blivet 100) See Chart III] (88 + 8 @+250¢:

12 Temp 5 (Blivet 300) See Chart III| (88 + 8 @+25°¢)

14 Solar Cell 078 + 78

16 +60v +bv + 3% 221 +3

17 +30v +3v +3% 195 +3

18 +5v +5v +5% 214 +3

19 GND : Ov 004 + 4

20 -5v -5v + 3% 214 +3

21 -30v -30v + 3% 195 +3

22 Temp 6 {Blivet 800) See Chart IIIl (88 +8 @+25°¢)

25 +30 MV Cal L +30 MY+ 6.5%. 027 + 7

26 +AD Ref b, iV | £ 7% 225 +5

27 + lyCal +1v +1.5% 155 +2

Z8 + 12vCal +12v +1.5% 246 +2

30 -AD Kef 6, 7v. i & 1% 225 +5

37 -lvCal -1lv +1,5% 155 +2

39 -12vCal -12v +1.5% 246 +2

46 -30 MV Cal -30 MV +6.5% 027 +7, -15
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3,3.1.3 Observe "LECPA VOLTS'", SIDE frame 20, Specification: 166 + 4.
3.3.1.4 Observe "LECPA VOLTS', SIDE frame 40, Specification: 127 £ 5,
3.3.1.5 Observe "LECPA VOLTS'", SIDE frame 70, Specification: 86 + 9.
3.3.1.6 Obhserve "LECPA VOLTS', SIDE frame 90, Specification: 46 + 13,
3.3.1.7 Observe "LECPA VOLTS'", SIDE frame 100, Specification: < 30.
3.3.1.8 Observe "LECPA VOLTS", SIDE frame 122. Specification: <15,
3.3.1.9 Transmit command 10 (BDE). Observe "LECPA VOLTS" any
SIDE frame, Specification: < 15, (Ciear ETS Command System.)
3.3.1.10 Transmit commnand 10 (BDE) again., Observe "LECPA VWOLTS! any
SIDE frame < 40, Specification: = 122, (Clear ETS command system.)
3.3.2 Velocity Filter (Word 7)
3.3.2.1 On Tape No. 1, observe "VEL FILT VOLTS", SIDE frame 000 to 127.
Compare Tape No. 1 with Table II.
3.3.2.2 Transmit command 4 (CE). Print a tape for SIDE frame 000 to 127.
and mark it Tape No, 2. Compare Tape No. 2 with Table III.
(Clear ETS command system.)
3.3.2.3 Transmit command 9 (ADE). CObserve "VEL FILT VOLTS'" any
SIDE frame < 119, Specification: < 4, (C'Lear ETS command system.)
3.3.2.4 Transmit command 9 (ADE)again. Observe "WVEL FILT VOLTS,
any SIDE frame < 40.Specification: = 87, (Ci,ear ETS command systenﬁ.}
3.4 High Energy Ion Detector
3.4.1 High Energy Curve Plate Analyzer (Word 3)
Check Tape No, 1 for SIDE frames as noted in Paragraph 3.4.1.1.
3.4.1.1 Observe "HECPA VOLTS!", frame 0 through 127, and compare with
Table IV, Enter Pass/Fail data in ruled columns for each 20 SIDE
frame sub-sequence,
3.4.1.2 Repeat 3.2,2. Transmit command 11 (ABDE). Observe "HECPA
VOLTS'" any SIDE frame <120, Specification: £ 80, (Clear ETS
command system.)
3.4.1.3 Transmit command 11 (ABDE) again. Observe "HECPA VOL TS" any
SIDE frame <120, Specification: 2 161, (Clear ETS command system.)
3.5 Ground Plane Stepper
3.5.1 Repeat 3.2.2. Send commmand ABE. Print a tape covering SIDE
frame 012 to 016 for 24 cycles and mark it "Tape No. 3',
3.5.2 Compare Tape No. 3 with Table V at Analog Sub Com (Word 2)
and Status (Wourd 6). (Clear ETS Command system)
M | MARSHALL TMLE AISEP/SIDE/CCGE SPECIFICATION NO. REV
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TABLE 11

Velocity Filter Volts ...
(Tape No, 1)

(Pavagraph 3.3,2.1)

Normal Mode

TOLERANCE

| SIDE FRAME READOUT
_~ 000 214 £3
[ 001 210 1"
002 206 B
003 202 '
004 1 198 T |
005 1 194 i
...006 i 188 u
[ oo07 184 e
. 008 179 T
009 174 "
010 168 I
B 011 163 K T
012 158 "
013 150 1
014 143 +4
015 136 K
| 016 130 "
017 122 "
018 116 K
019 112 T
020 192 £3
02} 190 1
022 186 i
023 182 t 1
024 178 t .
025 173 T
026 169 I
027 164 I3
028 159 +4
029 154 T
030 148 m
031 142 T
032 138 E
033 130 T
034 122 i
035 116 T
036 108 +5
037 102 T
038 096 T
039 092 +3
040 173 L
041 169 T
042 165 L
043 162 T
044 158 I
045 153 +4
M| MARSHALL TME A1 SEP/SIDE /CooR SPEGIFICATION NO. Rev
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TABLE II {(continued)
( TAPE Nec, 1)
SIDE Frare READOUT TOLERANCE
Cab A i 147 +4
047 _ “ CTAY T
048 T T 140 T
049 ﬁ_»__ 134 o
050 , 123 0
051 ) 122 T
L 052 . 117 - B
053 | 109 +5
054 102 T
_._.055 - 095 LR}
056 ' 088 iT ]
057 o 081 EN 1
[~ 058 076 - £7 -
059 - 073 ' "
060 152 +5 ]
061 ) b 149 ) " |
362 T I
063 42 1 ]
064 137 o " ‘
065 - REETN E
066 - 127 T “’" .
067 124 L . 4
068 B T 119 i 1 =
069 O 114 " A N
070 ] 108 16
071 102 "
072 097 "
073 089 T
e 07 T 082 7 |
075 075 5
076 068 ,.
077 » 061 £10 5
- 078 056 ¥ !
079 052 "
080 133  +4 |
0el 129 ' "
082 125 T ‘ ] |
083 122 1 |
- 084 118 +5 3
085 113 : T i
086 167 +6 ;
087 . 103 1
088 . 099 1"
089 093 T
550 ‘ 088 "
091 082 +7
092 078 " !
1] F T R ! o
gt ii%g%%o PES THE 4| sEp/SIDE /COGE SPECIFICATION NO. REV
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TABLE II {continued)

SIDE Frame READOUT TOLERANCE
093 068 +9
094 062 .
095 054 +11
096 046 112
097 041 +15
098 035 "
099 032 +138
100 112 +6
101 108 i
102 105 "
103 101 T
104 097 +7
105 093 E
106 087 "
107 082 L
108 078 +8
109 "073 "
110 067 V'
111 062 +9
112 056 +10
113 048 <11
114 041 +14
115 034 "
114 027 +17
117 620 +20
118 B 015 ¥21,-15
119 011 ¥23-11
120 > 195
121 T
122 i
123 "

124 I
125 K
126 K
127 T

o
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TABLE 111 (Paragrapu 3.3 2.2)
VEILOCITY FILTER VOLTS
(AMU < 20 MODE)
PN (Tape No, 2)
- SIDE SIDE
__Frame Readout Tolerance Frane Readout Tolerance
60 & 0 214 +3 107 & 47| 103 +6
61 & 1 210 i 108 & 48| 99 i
62 & 2 206 i 109 &« 4971 93 i
63 & 3 202 i 110 & 50 112 T
64 & 4 198 T 1117 & 51| 108 T
65 & 5 194 i 112 & 52| 105 I
66 & 6 188 T 113 & 53| 101 i
67 & 1 1684 i 114 & 54| 97 +7
63 & 8 179 l 115 & 55] 93 i
69 & 9 174 T 16 & 50| 87 v
70 & 10 192 i 117 & 57| 82 E
71 & 11 190 7 118 & 58 78 +8
72 & 12 | 186 i 119 & 59| 73 i
73 & 13 182 T 120 > 195 --
74& 14 178 i 121 i -
75 & 15 173 i 122 T -
76 & 16 169 i 123 i - -
77 & 17 164 i 124 T -
78 & 18 159 +4 125 i - -
79 & 19 154 i 126 T --
80 & 20 173 £3 127 i e
81 & 21 169 T
[ 82 & 22 165 i
. 83 & 23 162 i
84 & 24 158 L
85 & 25 153 +4
86 & 26 147 2
B7 & 27 144 7
88 & 28 140 i
89 & 29 134 E
90 & 30 152 £5
9T & 31 149 i
97 & 32 146 T
93 & 33 142 i
94 & 34 137 0
95 & 35 133 fi
96 & 36 127 i
97 & 37 124 T
98 & 38 119 i
99 & 39 114 %5
100 & 40 | 133 £4
101 & 41 | 129 I
102 & 42 | 125 T
103 & 43 | 122 T
104 & 44 | 118 +5
105 & 45 | 113 i
106 & 46 | 107 +6
M | MARSHALL TIME  A1SEP/SIDE/CCGE SPECIFICATION NO.
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TABLE IV (Paragraph 3.4.1.1)
HECPA VOLTS
(Tape No, 1)
SIDE Frame, Readout Tolerance
a)| 000, (after first cycle), 121-127 < 80
b) 1 001,]021,]041,7061,1081,1101,J000 (first cycle) 252 3
c) | 002,{022,1042,{062,]082,{102 250 3
d)] 003,]023,1043,7063,]083,]103 247 i
e)| 004,1024,1044,[064,1084,]104 244 X
f) ] 005,1025,1045,]065,]085,]105 240 B
g}, 006,1026,[046,]066,]086,]106 236 T
h) 1 00%,{027,1047,[067,]087,[107 232 T
i) | 008,[028,]048,]068,]088,]108 : 227 B
i) 1 009,{029,1049,[069,1089,]109 221 T
k)| 010,]030,]050,{070,]090,]110 214 i
f) { OIT1,{031,1051,1071,{091,{111 206 "
m)] 012,] 032,052,/ 072,/092,] 112 195 1
n) | 013,]1033,]053,]073,]093,]113 181 i
0) ] 014,]034,1054,[074,(094,(114 155 I
p) ] 015,1035,1055,1075,1095,]115 248 "
q) | 016,]036,1056,[076,1096,(116 235 s
r) | 017,037,]057,]1077,]097,]117 223 K
s)| 018,1038,1058,7078,]098,7118 204 T
t) | 019,]039,059,1079,1099, {119 189 i
u) | 020,040, 060,080, [1060,] 120 164 T
M | MARSHALL TITLE ALSEP/SIDE/CCGE SPECIFICATION NO. REV
L LABORATORIES ML 323-3 & UP e
TORRANCE CALIFORNIA Test Specification For, S 46353
ENT Mo 13126 7 SHEET 17 OF

ML FORM 201 ' i



b

3.5.3 Transmit command number 1 (AE). Clear ETS Command System. Send
command 2 (BE). Observe "STATUS", SIDE frame 0, Number shall
remain fixed on any one of.the 24 possible values indicated in Table V.

Clear ETS Command System.

3.5.4 Transmit command number 1 (AE) again, Clear ETS command system.
Send command 2 (BE). Observe "STATUS!'" SIDE frame 0. Number should
again sequence as in paragraph 3.5.2 above., (Do not compare numbe rs
again, but simply indicate presence or absence of sequencing). Cilear
ETS command system.

3.6 High Voltage Power Supplies

3.6.1 -3.5 KV Supply

3.6.1.1 NOTE: This test cannot be performed unless the SIDE is under
vacuum greater than 5 X 10-6 torr. Lockout plug must be removed in
order to enable the -3.5 KV supply.

3.6,1.2 Repeat 3.2.2. Print a tape for SIDE frames 000 to 127 and mark it
HTape NO. 4”.

3.6.1.3 Check tape No. 4 for Word 2 of SIDE frames 23,55,87 or 119,
Spec: 213 + 9,

3.6.1.4 Transmit command number 14 (BCDE). Observe "Analog Subcom',
SIDE frames 23, 55, 87 or 119. Specification: < 120, (Clear ETS
Command System).

3.6.1.5 Transmit command number 14 (BCDE) again. Observe Analog Subcom
V* as in 3.6.1.4, Specification: 213 + 9. (Clear ETS Command System).

3.6.2 4.5 KV Supply

3.6.2.1 NOTE: This test cannot be performed unless SIDE is under vacuum

greater than 5 X 10-6 torr., Lockout plug must be removed in order
to enable the 4.5 KV supply.

3.6.2,2 Check Tape No. 4 for Word 2 of SIDE frames 8,40,72 or 104,
Spec: 266 £ 7.

3.6.2.3 Transmit command number 13 (ACDE). Observe "Analog Subcom?'",
SIDE frames 8,40,72 or 104. Specification: <120, Clear ETS
Command System, '

M | MARSHALL TIME ALSEP/SIDE/CCGE SPECIFICATION NO. REV
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TABLE V (paragraphs:
(Tape No, 3) 3.5.1 & 3.5.2)

Ground Plane Step Counting Sequence

STEP Analog Subcom Tolerance "STATUS!
(SF 13 or 15) (SF 12, 14 or 16)
1 229 +3 0
2 230 0 1
3 231 i A
7] 232 T 3
5 233 M .o
6 234 T £
7 235 I €
8 238 I 7
9 242 T 3
10 246 " 9
11 248 E 10 -
12 254 1, -3 1T
13 229 +3 , 16
14 228 E 17
15 227 n 18
16 226 T ' 19
17 226 , ‘ B 20
13 , 225 i ' 21
19 B 222 " 22
20 218 " 23
21 214 " 24
22 201 o 25
- 23 190 ' 5 26
T 24 137 +13 27
M [MARSHALL T ALSEP/SIDE/CGGE SPECIFICATION NO. REV
L LABORATORIES ML 323-3 & UP
TORRANCE CALIFORNIA | Test Specification For, | S 46853 *
ﬁ?{%’ NO 13126 _ SHEET 19 OF

M1 BORM 2n)




b

3.6.2.4 Transmit command number 13 (ACDE) again. Observe "Analog
subcom!, as in 3.6.2.3., Specification: 226 + 7. (Clear ETS command
System)
3.7 Accumulators and Calibration Sources

Repeat 3,2.2. Transmit command 12 (CDE). (Clear ETS command
system). Disregard first cycle,

3.7.1 Print a tape for SIDE frame 120 to 127 and mark it "Tape No. 5'". Compare
Tape No. 5 with Table VI.
3.7.2 Transmit command Number 7 (ABCE}. Clear ETS command system.

Transmit command number 12 (CDE) again, Clear ETS command system.
Disregard first cycle. Print a tape for SIDE frame 120 through 127
and mark it Tape No. 6, Compare Tape No. 6 with Table VII.

3.7.3 Repeat paragraph 3.2.2 and discard data for the first few cycles until
electrometer is stabilized. Print a tape for SIDE frame 000 to 127
and mark it ""Tape No. 7'". Compare Tape No. 7 with Table VII-a.

3.7.4 Verify side frames 1,3,5,7,9,41,73,105 on Tape No. 7 (Word 2).
Specification: <20, Above steps must be performed in a vibration free
environment,

3.7.5 Verify Electrometer range with Tape No, 7,
"Status'", SIDE frame 9
Specification = Range 1-0

Range 2-2
Range 3-3
I og Count Rate Meters
8.1 Transmit command 7 (ABCE), then transmit command 12 (CDE). Clear
ETS command system after each command sent,.
3.8.2 Observe voltages at J17-18 (LELCRM) and J17-19 (HELCRM) with
respect to J17-11 (ALSEP SIG, GND). Compare with Table VIII.
3.9 Solar Cell
3.9.1 Repeat 3,2.2. Observe '""Analog Subcom!', SIDE frame 14, Specification:

0 {(Make sure Dust Cover is closed).

3.9.2 Transmit Command DE and observe '""Analog Subcom', SIDE frame 14,
Specification: 78 £ 78, depending on illumination level of incident light
on solar cell. (Clear ETS command system).

3.10 Dust Cover and Seal

3.10.1 Repeat 3.2.2. Observe ""Analog Subcom'', SIDE frame 67. Specification:
> 196. '

3.10.2 Transmit command BE. Clear ETS Command System. Then transmit

command AE and observe "Analog Subcom!' SIDE frame 67.
Specification: 186 + 10, Clear ETS command system,
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3.10.3 Send command DE and observe "Analog Subcom', SIDE frame 067,
Specification: <136. (Ciear ETS command system).

3.10.4 Repeat 3.2.2. Observe '""Analog Subcom!' SIDE frame 067, Specification:
> 196,

3.10.5 Transmit command DE. Observe '"Analog Subcom", SIDE frame 067,
Specification: 156+20, (Clear ETS command system).

3.11 Power Surge

3.11.1 Measure power-on surge current with oscilloscope (using differential
pre-amp) by monitoring voltage across VR on ETS front panel
differentially. Set scope horizontal scale to 5 mSec/cm and vertical
scale to 20 mv/cm. Use conversion factor of 10 ma/mv.

Specification: less than 450 ma.

3.11.2 Use the same setup and conversion factor as in 3.11.1. Transmit
command DE. Measure Dust Cover Surge current through VR.
Specification: ILess than 150 ma.

3.11 Repeat 3.2.2

3.11.4 Use the same setup and conversion factor as in 3,11.1. Transmit
Command DE. Measure Dust Cover steady state current through VR.
Specification: Less than 170 ma,

3.12 +29V Noise

3.12.1 Measure +29V noise by oscilloscope with differential pre-amp. Monitor
noise across +29V and +29V return on ETS front panel differentially,
Set scope vertical scale to 50 mv/cm. Specification: <15¢ mv P-P

4.0 CUALITY ASSURANCE PROVISIONS
The requirement section of this specification shall form the Quality
Assurance Provisions.

5.0 PREPARATION FOR DELIVERY
Not applicable

0.0 NOTES

6.1 Before each command is transmitted from the ETS, all indicat:r lights
in command ETS system must be out.

6.2 Effect of each command may show only after waiting for one complete
SIDE frame after transmission of "E''. This will take approximately
1.2 seconds,

6.3 Verify CIR at SF 1,5,13,17,21,29,33,37,45,49,53,61,65,69,77, 81,93,
97,101,109,113,117, or 125, before executing a command.

6.3.1 Verify MR at SF 3,11,15,19,23,27,31,35,43,47,51,55,59,63,67,75,79,
83,87,91,95,99,107,111,115,0r 119 after executing Command E.

6.4. Procedure for changing from '"+29V Fixed' To '"+29V variable'’.

6.4.1 Turn Experiment power switch OFF.

6.4.2 Set SIDE voltage variable control to zero.

6.4.3 Depress +29v fixed-variable switch so that '"Variable''setting is effected.

6.4.4 Turn Experiment power switch ON.

6.4.5 Increase SIDE voltage by slowly turning SIDE voltage variable control
to desired setting. Do not exceed +34v setting,
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Procedure for changing from '""+29v variable! To '"+29v Fixed'.

Turn SIDE voltage OFF by turning SIDE voltage variable control to zero.
Turn Experiment Power Switch OFF .

Depress +29v Fixed-Variable switch so that ""Fixed' setting is effected.

Turn Experiment Power Switch ON.

oo O O O O
o ;v
o> W N =

Experiment Failure

If the experiment fails any paragraph of the test, the test shall be
stopped, pending instructions from the Rice or Marshall Laboratories
Program Manager.

TABLE VI
CALIBRATION READOUTS

(Tape No. 5)

SIDE Frames "STATUS! HE Ion CTS LE Ion CTS
120 000 632800 + 14000 2 £ 2
, 121 001 2+ 2 154 + 4
122 002 154 + 4 19775 + 400 *
? 123 003 19775 + 400 632800 * 14000
124 000 632800 + 14000 2 = 2
125 000 2 * 2 154 t 4
126 002 154 £ 4 19775 <+ 400
127 003 19775 + 400 632800 £ 14000
M | MARSHALL TME  AILSEP/SIDE/CCGE SPECIFICATION NO. REV
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TABLE VII

(Tape No. 6)

(Paragraph 3.7.2)

Side Frame STATUS HE Ion CTS 1LLE Ion CTS
120 a 0000 999998 + 1 2 + 2
& b " 2 + 2 2 +2
124 c " 2 + 2 2 +2
d 1 2 + 2 2 2
e " 2 + 2 2 + 2
f " 2 + 2 2 +2
g " 2 +2 2 +2
h 1" 2 + 2 2 +2
i 1 2 + 2 2 + 2
j " 2 x 2 2 +2
121 a 0001* 2 + 2 154 + 4
& b " 154 + 4 308 + 8
125 c Ll 308 + 8 462 + 12
d T 462 + 12 616 + 16
e " 616 + 16 770 + 20
f " 70 + 20 924 + 24
g " 924 + 24 1078 + 28
h 1 1078 + 28 1232 + 32
i i 1232 + 32 1386 + 36
i ' 1386 + 36 1540 + 40
122 a 0002 1540 + 40 19775 + 400
& b " 19775 + 400 39550 + 800
126 c " 39550 + 800 59324 +1200
d " 59324 + 1200 79099 + 1600
e " 79099 + 1600 98874 + 2000
f " 98874 + 2000 118649 + 2400
g " 118649 + 2400 138424 ¢ 2800
h " 138424 + 2800 158199 + 3200
i " 158199 & 3200 177978 + 3600
K " 177974 + 3600 197749 + 4000
123 a 0003 197749 + 4000 632800 + 14000
& b " 632800 + 14000 999998 2
127 C " 999998 3+ 2 632797 +14000
d " 632797 + 14000 999998 42
e " 999998 + 2 632797 £ 14000
f " 632797 + 14000 999998 + 2
g ! 999998 + 2 632797 + 14000
h " 632797 + 14000 999998 + 2
i " 999998 + 2 632797 +14000
3 " 632797 + 14000 999998 + 2

g

* In 125 a, through j., 0000
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TABLE Vila
(Tape No, 7))

(Paragraph

3.7.1)

WORD 2 (Analog Subcom)

(See Notes Below)

CCGE
Range SF 120 SF 121 SF 122 SF 123 SF 124 SF 125 SF 126 SF 127
1 226+ 4 < 100 < 20 < 20 170+ 10 246 + 6
2 197 £2 <100 < 20 < 20 166 + 6 250 + 6
3 192 +2 | <100 < 20 < 20 166 + 6 250 + b
NOTES:

Range 1 = Most sensitive range

During Acceptance Test, 4,5 KV supply will be turned off. Therefore,
CCGE shall be in Range 1,

A /D Readings in SIDE frame 120 (Electrometer Range Voltage) are
measured at 20°C, Refer to calibration (Table IX¥ ) of electrometer range for
other temperatures,

NOTES:

Specification given for SIDE frame 121, 122, and 123 are for typical
When unit is in a vibration free environment, specification
shall be as follows:

lab conditions.

SIDE Frame

Word 2 reading for
range 1, 2,3

121 122

123

¢
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TABLE VIII

(Paragraph 3.6.2)

Log Countrate Meter Data

SIDE Frame "HELCR'" & "LELCR"
a 120 < 0.2V

b 121 1.42VE 0.2V

< 122 3.33VE 6.2V

d 123 4.44VE 0.4V

e 124 <0.2V

f 125 1.42V% 0.2V

g 126 3,33V 0.2V

h 127 4,44Vt 0.4V

TASLE iX

NOTE: Above voltage to be final value at end of noted SIDE frame,.

ELECTROMETER RANGE CALIZRATION

RANGE | -55°c  |+25°C +90°C TOLERANCE
(counts) (counts) (count ) (counts)
i 215 225 231 + 10
2 198 19% 14 + 2
3 192 191 189 +2
M MARSHALL TITLE ALSEP/SIDE/CCGE SPECIFICATION NO. Rev
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Operator

TEST DATA SIIEET
(Part‘ of Unit History Log)

"Witness

Shect 1 of 13

Date L.ocation
Time Start Time End
j | DATA
PARAGRAPH Pass Fail
BENA }_ao»latxo1__13_95_1_}31'1_9_{:__'_“__ N T . — .
_ﬁ__._g_.w_l‘:l_::_:_ __Isolation Resistance L L o
3.2.1,3 | Operating Current | R N — N
SN i Voltage o _ ]
:.E.LZ:...I - R Power — R
[ 3.2,2.1 1 _Side . Frame Dis play__ | |1 Not Applicable
3.2.2.2 | Commana 2 . A .
.3.,2.2.3 l Command 5 _ l
'3.2.2.4 | Command 3 N { j
3,2.2,5 | Command 8 L { i
| 3.2.2.6___|_ ' ! ;
3,2.2.7 I R
| 3.2.2,9 | 530 PPS . e [ llot Arplicatle - _
[ 3.2.3 '___'15_@_*:5:__91?)_"_ U T A ]
| 3.2.3 __Analog Subcom ’O’"C) . - N
[ 3.2.3.2 | Status (CIR) Com BCD
| 3.2.3.2 | Analog Subcom (Com BCD) ) B
3.2.3.3  _§__Status (CIRY Comm 14tV ——
b 3,2.3.5 ___Status (CIR) Comm AB N IS
3,2.3.8 | sStatus (Comm BDC) | 1 —
3.2.3.9 | Status (Comm E) L | i .
b 3,2.3,11 f Status (Comm AB) (S 1’ - 1
SIDE Frame 3, Status (Mocv R2zister) )
3.2.4.1 No Comrm, _ N
3.2,4.2 { (Comm 6) i
3.2.4.3 | (Comm 8) | |
3.2.4.4 | (Comm 4) ) L
3.2.4.5 (Comm 1) N .
SIDE Frame 7, Status (Dust Cover &,S=2z1) -
[3.2.5 | _No Comm (Seal) 2| ] ]
._3‘2'5'1 Comn: B A ' .
3.2.5,2 Comm 2 ——
3.2,5.3 _Com D N
| 3:2:5.4 Comrm 4 {Seal)
3.,2,55% o —
o Eese :
p | MARSHALL E TMLE A1LSEF/SIDE/CCGE SPECIFICATION NO. REV
' LABORATOR S M1, 3232 ¢ e
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TEST DATA 5t

PARAGRAI'R

3.2.6 Sue Labled

TENTY
1IN aL 4

R}

(continued)

Sheet 2 of 13

SIDE DATA
_Frarce (Tape 1) _Fass Fail ) B
0 Anraloc Subcom i
- Az A S | —_ -
I I 1 R D N .
6 | . — . _
11 ( R
1z 1 _ |
14 |
15 T
L.—'—T'/““""“r T B
15 - . - ) T
L : -
IND S IO AN N
e o
25
P -
7 u N ]
23T o
i e —
37 T TV -_
39 v
N 44 “Analog Subcom "i““— T )
PARAGRAPH
3.3.7.1a ~
3.72.7.1b
3,57 % ; N
370775 i B B T ]
FARAGRAFFH
[ 5.7.38.1 SF 65 (Azalog Subcory) [ |77
3.7.3.2 ) i T
3.72.38.3 n o ]
PARAGRAPE Tape 1 (Paragraph 3,3.1.1 thru 3,3,1,8)
3.3, 1.1 TEvoits, SFT 4 B
3.3.1.2 | LE volts, SF 19 T ]
3.3.1.3 ILE volts, 3F 256
3.3.1.4 LE volts, SF 40 "%
3.3.1.5 LE volis, SF 70 _ &
3.3.1.¢ LE volts, SF 9 <«
3.3.T.7 LE volts, SF 1CC =]
3.3.1.%8 LE volis, oF 122 Y
3.3.1.9 LE volts, OFF(corm 14)
3.3.1.1¢ LE volts ON (cormm 13) . N
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TEST DATA SHEET (continued)

PARAGRAPH

3.3.2,1 See Table II, Velocity Filter Volts

SIDE
Frame

Fass Fail

Sheet 3 of 13

"DATA

(Tape 1)

|

|
i
|

o L el LYo Lo IS TTO N R T TN TR NP PO

[aM Il e P e IS ) )
QNI ON U ! D — O

A\
—

~NJ
[aV)

N1
(O8]

()
N

8]
wn

NI
~| O

D

o
O} ©

Wi Wiy Ww
W N~

w
N

rd

w
(8]

W[ Wlwiw
0| 00} -3 O

Wil
Wl N~
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PARAGRAPH

3.3.2.1 (continued)

SIDE
Frame

TEST DATA SHEET (continued)

(Tape 1) Pass Fail

Sheet 4 of 13

DATA

44

]F

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62"

63

64

65 T

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87
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TEST DATA SHEET (continucd) . She‘et 5 of 14

PARAGRAPH

3.3.2,1 {continued)

SIDE DATA
Frame . {Tape 1) Pass Fail

88

89

90

91

92

93

94

95

96

. 107
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TEST DATA SHEET (continued)

PARAGRAPH

3.3,2,2 Velocity Filter Volts, Comm 4

SIDE
Frame

Sheet 6 of 13

See Iable III

DATA

(Tape 2) Pas§ rI‘_';a_i_IT

0! 00| ~JoN | il rol | o
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TEST DATA SHEET (continued)

PARAGRAPH

3.3.2.2 (continued)

SIDE
Frame

( Tape 2 ) Pass Fail

Sheet 7 of 13

DATA

44

|

45

46 1

47

48

49

50

51

52

- e

53

54

55

56

57

58

59

60

61

62

63 [

64

65

66

67

68

69 -

70

=17

72

73

74

75

76

—

77

78

79 |

80

81

82

83

84

85

86

87 |
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TEST DATA SHEET (Continued)

PARAGRADPII

3.3.2.2 (continued)

SIDE
Frame

FPass

Y

| 89

Fai

I ]

Sheet 8 of 13

‘DATA

90 |

91

- — -

92

b e

93

94

-

95

36 |

97

98

99 I

100

101

102

103

104

105

106 |

107 [
108 -

109

110

111

- —_—

11z

YK

114

115

116

117

118

119 I

120

121

122

123

124

125

126

127
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TEST DATA SHEET (continved) Sheet 9 of 13

,4,“1.}&..

A DATA
PARAGRAPH PASS FAIL :
3.3.2.3 VE Volts CFF {comin 9)
3.3.2.4 | V¥ Volts ON (comra 9) ]
PARAGRAPH
3.4 See Table IV
PASS FAIL DATA

HE Volts (Tape 1) 1 2345671234567 . ..
3.4.1.1a i 1 RERN ENE
3.4.1.1b B O I .
3.,4.1.1c¢ I T T N OO N A (O A N :
3.4.1.1d B0 AN VU O O OO ¢ O OO O NN O
3.4.1.1e BEEREEEEN
3.4.1.17 nE RN
3.4.1.1¢ et g R
3.4.1.1h EEEEEEEN RN
3.4.1.11 REENN RN I
3.4.1.1] - . I I O I O | .
3.4.1.1k RN I I
34,111 - (i g
3.4.1.1m NN 1
3.4.1.1n N EERENEEENREEREN
3.4.1.10. HENRE 1 1
3.4.1.1p I O I I I O O I
3.4.1.1q RIERER I O I O
3.4.1.1r HEREEEER 1
3.4.1.1s I O O O IO T I B I
3.4.1.1¢ (C i [ nE
3.4.1.1u o _

.~ Pass Fail Data_(Not Required)
3.4.1.2 HE Volts OFF {comm 11) -
3.44.T.3 HE Volts CN (cormm 11)

M MARSHALL TILE ALSEP/SIDE/CCGE SPECIFICATION NO. REY
LABORATORIES ML 323-3 & UP
L | 10RRANCE CALIFORNIA Test Specification For, S 46853
CHOE p
IDENT NO 13126 SHEET 3 O
ML FORM 201 PN




PARAGRATL]
3.5,2 Scc Table V

Ground Plane Counter

TEST DATA SEEET (continued

Sheet 10 of 13

N

DATA
Step . (Tape 3) __Pass Fail T
1 Anal, Sub c, (SF13) Status (even SF's) | L
2 3 _
3 _ . -
4 |
5 N . N )
6 | __ — — —
7 i ] - _
g8 N ~ B . L
9 e I i S | -
10 b o | .
11 1
12 T R -
13 . : |
14
15 B ]
16
17
13
19 _ _ _
20 { ]
21 [ N 1
22 [ ' -
23 { _ - —
|24 _lAnal. Sui c. (SFL3) Status {even SE's)
~  PARAGRAPH (See Table V)
[ 3.5.3 | Gnd Plane Step, OFF I |
L 3.5.4 l Gnd Plane Step On - Status ] |
3.5 KV Supply
: (Tape 4) .
3,6.1,3 Anal, Svb, SF23, 55, 87, 119 —
3.6.1.4° Channel HV OFF (ccmm 14)
3.6,1.5 Channel HV ON  (comm 14)
3.6.2.2 4,5 KV Sply 5F8, 40, 72, 104
3.6.2.3 | CCIGHV OFF (comm 13)
| 3.6.2.4 1 CCIGHV ON (comm 13)

MARSHALL TE  ALSEP/SIDE/CCGE SPECIFICATION NO. REV
LABORATORIES .
= TORRANCE CALIFORNIA E\I,Iel.;,:g;;iiﬁcggon For, S 46853
ROENT NO 13126 SHEET 35 OF

R

ML FORM 201
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TEST DATA SHEET (continued) Sheet 11 of 13
PARAGRAPH
3.7.1 See Table VI (Accum Calib)
DATA
- { Tape 5) Pass Fail o
3.7.1a Status —
3.7.1a HE Ion Counts
3.7.1a J__LE lon Counts
3.7.1b Status
" 3.7.1b HE Ion Counts
3.7.1b { LE Ion Counts
3.7.1¢c Status
3.7.1c HE Ion Counts _
3.7.1c LE Ion Counts
3.7.14d Status
3.7.1d HE Ion Counts
3.7.1d I _LE Ion Counts
3. 7.1e Status
3.7.1e HE Ion C-unts
3.7.1e LE Ion Counts
3.7.1F Status
3.7.1¢f HE Ion Counts
3.7.1fF __LE Ion Ccunts
3.7.1g Status
3.7.1g HE Ion Counts
3.7.1¢g LE Ion Counts
3.7.1h Status
3.7.1h ' HE Ion Counts
3.7.1h LE Ion Counts e }
MARSHALL TIMLE ALSEP/SIDE/CCGE SPECIFICATION NO. REV
LABORATORIES ML 323-3 & UP S 465s
TORRANCE CALIFORNIA Test Specification For, 46853
CODE N

ML FORM 201 ‘A&‘
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TEST DATA SHEET (continued) Sheet 12 of 13
PARAGRAPH Accum, Calib, (X190 Mode)
% 3,7,2 See Table VII
. (Tape ) a_ b ¢ d e £ g _h i i
3.7.2[120 Status f
| 3.7.21120 BE I:n Counts |
3,7.2112¢8 LE I»n C.unts
3.7.24121 Status
3.7.2}1121 EE Ion Counts .
3.7.2}121 | LE I-n Crunts 8 | _
3.7.2[122 § Status [ | 1
3.7.21122 | HE I:n Counts | | B
3.7.2J122 | LE Icn Ccounts i _
3.7.20123 [ S:atus | I I
3.7.2}123 EE Ion Counts N
3.7.24123 | 1E I.n C.unts :
3.7.2]124 | Status ) I
3,7.21124 | HE lon Counts i
£ | 3.7.2 124J LE Ion Counts -
3.7.2]125 | Status 1 o .
3.7.2125 _{ HE I-z Counts _‘
3,7.20125 | _LE Ion Counts — | [
3.7.2]125 | Status ! _
3.7.21126 HE Isn C-unts 2 -
3.7.2 4126 l LE Ion Csunts [ |
3.7.2J127 | Status I
3.7.24127 HE Ion Counts
3.7.211 | _ILEI-nCounts
Paragraph (Tape 7)
[3.7.3 I CCGE 11 f
(Tape 7) .
[(3.7.a | CCGE L1 1 ]
, (Tape 7)
[3.7.5 | Electrometer Range 1 | | 1
*Note: Mark v’ For Pass, X ZFor Fail
MARSHALL TITILE ALSEP/SIDE/CCGE SPECIFICATION NO. REV
LABORATORIES ML 323-3 & UP
TORRANCE CALIFORNIA Test Specification For, S 46853
CODE -
IDENT NO 13126 SHEET 37 0OF
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TEST DATA SHERT (continued ’ - Sheet 137 0f 13 ¢
PARAGRAD}H

3.8.2 Sece I_'able VIII

Ce e,  _Pass Fail i

T°3,8.2. 2 VY HELCR B I I B
f*”;ggg.aﬂ_ LELCR i
~_,§.5_.8_9_.2_‘__}:’_-. __..‘_I_.{.E.L'(_;.R —— — — ———— —
| 3.,8.2. b | LELCR O ] -
m__33_8_;~.?_3~_9.u L HELGR —_— . | .
38,2, ¢ [ IELCR _ N o
T 3E.2.d [ THELCR B ;
| 3.8.2,.d | LELCR R N T
| 3.8.,2, ey HEICR_ ___ 4§ . . — e
| 3.8.2. e | LEICR - .

3.8 f | HEICR

fr

~LEICR
{1 HEICR
{_LELCR
HEIL.CR .
LELCR - | 1

i

{

)
wlw! W

|
l

o ie le

|
le

le
|

[ ]
Yo 0Q

¥
!
]

|
|

s e

1

§
NHSH NI M ERIEN

!

(a3}

[UN R VN ]
e s
[0e}
N
™~
3

PARAGRAPH
-{’ﬁ’f‘a_f’f 1 _3olar-Cell OFF ) }" 1 t{

3,9.2 | _Solar-Cell ON

}_._‘;_0_:1_____ ~ Dust Cover & Seal OFF ;l - : :
| 3.10,2° _.Seal ON and Dust Cover OF
Du;t Coverand S=al ON

10,3 | S N

- 3?1——.,7:—”‘ Dust Cover 2ao Sea. OFF 1 . -

361 o5 Dust Cover ON anc Szal OFF]| -

| 3.11.1. " [ Power ON Surge R N D .
|

3.' 1._1.-.%*__' Dust Cover Surze
3.11.4 | Dus.. Cover Stnady State Cud {

[—_:ia:_l_?;}_l ’“ +~2-‘§Y Noise - “;_:f i 1 . 4 . : ‘ }

M | MARSHALL TLE ALSEE/SIDE /CCGE SPECIFICATION NO. REV
L LABORATORIES ML 3%3-3 & UP f67E3 A
TORRANCE CALIFORNIA Test Specification F or, S s6i¢
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coo- ért/.-:b(/mwv b T}." ST DATA SLLET . Shzet 1 of 13

- (Pazt of Unit Hiscor -y I.og) f
. Op&-" 10 74/1,/ . ' , : “’Ltné\s / j/‘/
‘ T I.OCc L;ux ML

— 9

5
X
L
R

'l,nuq End //, F5

DA T A

o
[\YHN

TSl T Frame s ;Qra,-m__i:s;?/;_;___

w
.
R
N
INl"

__C_g_r_*x na no 2

!

x
!

wl
[V
.
N

1
'b
!
I
t

e
— W N

i

W
~nN
L]
oo, 0
»
.

|
|

|

| |

|__Command s e

»g_ Comrnand 3 i ;/( )
|

w
.
[AY)
0|
wn

Command 3

!
|

|
5
|
|
|

5.2.2.6 4 [
P A S N s N S A
3.2.2.9 |__3s32pPpS b tetArplicatle

A Sewsiciwy o S
i Arnalcg Su auan_(")""_C‘z N _ _165/_ e

?

A

o
1
i

|
Wi
!

i

Swtus (CIR) Com BCH b oy

lg.lae

.
) L PR
. !

: 4
"w'wfwgw
- l.
AR )

|

|

2.3.2 ]
| 3.2.3.2 | AnalpzSibeom (Cam BCD) 2el NS

. 2. 3 i Statuz (CIR) Cnr-\rﬂ 1.

" S— e s - — - et & L _\,_ - s i - - e e o — " — - —
3.2.3.5 | _Statns (CIR) Cormm An.__ |7 1 __ij T
| 3.2.3.8 | _Status (Cormm mDC) b4 b A I e}
__:23.2_,‘};.9_, ‘_ Status, (C')""” 2) _.-;_J_ﬂ@ rf'u_ﬁ.___g__-_,-____“__.‘:.-__-_,_’
L@.Z. 3,11 b_a_t"‘ (Cornmy ABY b~ ~~-{ QC__j__ ,___.._.ﬁ...__,_* ____,_m___mf

SIDE: Fra*re 3, Status (Mcd. D -rt::

 No Co_m*rz. ’ C —l 07/
e

{

v (Co"u*n 8y .
| (Corr 1 3)
i
i

SIDE Frame 7 Status (Dust Cover & Sz2ni)
[5.2.5 Tl NoCommi__ {Seal) 14 N S o
 3.2.5.1 . _Comn:. B A | vl 0o}
| 3.2, 2 TV o ~ “"

,w;w

r‘*rl *~
[N}

lo 1 e
NN B
L]

IARS TE 5138 uDm Cour . %SP[C:F:C\.IJ‘: ho. g ROV
R . o |
”Lnnonmop.\l&s Covianl o
| ___JJORRANCE CRUNCRA Toupspoeiiicoiie s Furg ~ S L
Cous i _ - S S S W
iBINT 8D ?-’50\‘ R : - is”“ - O , %

SRUSRPUU . - e —
MLFSEN 29t C . . AL I B "

I

e r.'.;x




TLDI’ DATA ‘;E‘-'.u

. '3.2.6

14

P2 akriletd

PA} AG APE

o

‘c‘ ;ule‘I .

< .

-~

SIDE
Frarme

(C.o")tl&_v“(l) .

b «
+ .

.+ Sheet 2 of 13

DATA ;

5 e - = I
S S RN AU T AN T N
6 I I S — Y B e
b_,.___.:.{_.__-_..g - _!l__,__!_ j) S
SR S Y A A I S AR
I - RN O O NS . —
B O & ER P U N T I
. TJ : . o }___ﬂ!__;) /2 ‘
19 R ‘ ' P ]
LI R A R VSO
2 T U . . LTl ———
| ce | R Y B R 1.
- I L 2
2 V. _z2¢
E___ =7 | I A e
R N Y2 .
Tk O NS — I N D .
' —h SN I N S S —
L D T B N X .
[ 45 Araitg Stocon _ l_2s” IR
. PARAGRAPH R
3.2.7.12 1 : FW Ticre
3.7, 7.0n | ]

I :'4?%"77 PP

c BA I.A”R‘\ F

[T

vdl
S A “73*7/““‘““*:

./.

- PARAGRAFE

S3.%.0.1 __SF &% (~\*1'.c'7 S: bcor:-) [ v
3.e.3.2 | —— e 125‘ {2V 209 '
3.2.5.3 N I 1% 3308V -lj#“—*—"‘———“

Tape 1 (Pa,.adrap‘x 3. 3 1.1 thru 3,3,1.8) -
33T T [TLEvols, 8¢ --/ //_.‘___, 207 ’l
| 3.3.1.2 LE voits, SE 19 ’ o~ 1 9.7
3.3.1.3 IE ¢:.;, SF %5 ] e P4 o
5.3.1.4 LE voits, SF 1__:“ < s
| 3.3.1.5 | LE "’"“.i.».D_I‘._J:._, E i V%
3.3.1.¢ LE 7olts, SE 97 <[ c Y _
3.3, 1.7 LE vous, SFILC R 17 ccd
3.3.1,8 LE vslis, SF 1722 Y <
| 3.3.1.9 LE w3it:, OFf(com . 1) (o~
3.3.1.1¢0 LE volts ON (corr 13) | &7} o -
M i ARSHF Lt TITLE ALSEP/SIDE /CCGE SPEU] ICATION 0. ReY
) LABORATORIES v a . . )
L tosratice cauirenia ML 323-3 & UP S 46353
RE = Test Specification For, & o
iCENT 8O 13125 SHEET 27 ¢F
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PARAC;RAI B

TESl DATA, %}1LE1 (cc-ntuwv‘d)

P A‘S'hect 3 of 13

t

1DENT 1D

Iy
‘-—a—\—\

Ko

o 3,3,2.1 - See Table II, Velacity Filter Volts v
SIDE S A - DATA
Frame . (Tape 1} Fass Fail S
0__ . - ~ I 3 R Y e
| 1 - . N -:z LG _—
_2 | e 2t ‘ -
3 e ) ‘/L____ D 7 - |
4 - {4 }___ £ §f
= } el NN DAV 4
1 6 _— | /faC —
A ) N s N 7
. g | V-V 727
9 _ V7
|10 | | JEF
11 | - Ed I 272
12 R s | /57
13 o i _
’ 14 I ) | /22
15 1~ 734 -
16 | e | f27 .
17 § . . o I /.27
N 18| . V-V ,/5 e
19 - ~ lsz2 _
|20 k . Vel NV /23 l
Zi | - ol LE7
.22 { _ . v _/53°
23 |- P 152
24 '= Pl . ’ ¥ ‘ / 7;
25 ) v vz
26 [ |~ 1LY _
S 27 | 1~ Wi
s | P PR
29 | N N7 o
30 ' e )
31 | - 72
5;-:7; | ‘: /; 7
| 127
34 B < pEY)
35 v yol
36 & 27
37 v v -
38 prd s
39 — 2.
40 et ks
41 L /{. 3 -
2 s
43 — {,z/
1 LA RSHALL TITLE ALSE:/SIDE/CCGE SPECIFICATION NO. Rev
L LABORATORIES ML323-3 & Up ‘ "‘8"; h
| | TORRANCE CALIFORNIA Test Specification For, G 46853 B
copt 13126 ' | SHEET 48 oF

ML FORMA 221
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S

"TEST DATA SHEET (continued) © Sheet 4 of 13
PARAGRAPH] S SRS RPN
" 3.3.2.1 {cortinued) - N . o
SIDE L . ] DATA
Frame (Tape 1) ° Fass Fail L
- ,_.._._.__.4_4._..._..._._ —_— . “ ya- e ) o .::
45 R 2% 7,33
46 — L7 —
47 | I N Y2 |
48 _ tl—1 | ,39
49 e [ / 33
.39 _ - 225
sl e s 22 o .
52 e I/ ' E
53 | P 709 :
>4 | scz
35 _ | 2 —
56, / F7 '
57 1= I/
r §g~ | 1&/ 7L
39 Zl_ | 7z
|60 | ~ ST
6l T P 777
L v~ A~
63 | _~_ 1 | 7 -
6t - | I d Y |
65 P e
66 - — /2 T
R Y - | 27
68 | I / /5
69 l & Yz
70 __ v /<7
71 o Y i
] 72 i v -
73 - - - 5y
74 ~ Iz
75 | o 7 <
76 rd i
17 l s &/
78 _ el T I W4
79 V/ 5=
80 o .72
81 i L2
§2 I /237
83 v 2/
84 i yd JI/7
85 V2 : . .-
86 e PP o
87 ~— Vv Vrz

1 | HAR

v. RLL [TITLE

SPECIFICATION 1i0.

L

LABORATORIES

TOR u“‘\“CE Cﬁ\L‘fOl a‘ﬂA
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1RENT NO.

13126
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-~  PARAGRAPH

B e o g oot i e 8

" SIDE
Erame

TEST DATA SHYET lcontinued) SR

sy e A
3.3.2,1 (continued)

+

© Sheet5o0f14

4Rss;f_‘ilil

R 88 ——— i - I___‘I s

89 L. . e e 3 ]

90 _i__. S M F 7

) ” = | F£2
92 . N 2 2 o
93 . [N 2 T V4 L
94 j s ~ 4 3 |
o R - .

o F 9

U 23 __ 93

. _ |__32F .

NIBHNR

- PAAN
I < Y
N el D 77
— . A A
_ e 44«
- — . 5
. e NN N2 —— J
B P2 N 72
= S
N S B &
- >y _ o
|\ 717 _ . _
- P 7« o .
o B B
'— “ 2/
o B el N 257
. ¥ 2l |
. . N W LY )
~ 273
: - 24 &
5 T// 2 el
W J& .z
% W L 75
' 14 275
' —f 277
. I 1 275"

CODE
INFNT 4D

THE ALSEF/SIDE/CCGGE
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PARAGRAPH

3.3.2.2

Veloéitvyaffiltcr Volts, Comm 4 —

" T TEST DATA SHEET (countinued)

. e

-

. Sect Table LI

S -~;S}"1cet:6 of 13

BN

-

SIDE R SR T DATA
F rame (Tape 2) Pass Fail e
R Vel 1T 2/
1 e | Qi€
2 _ ~ |___,f);_¢ ¢ .
3 _ | Yy
4 i L9/ .
> A 794
6 1 v LFE
7 . WA _IFY )
8 22
9 ) 1729
10 l_l,/_ /93 —_—t
11 i | o JF L
12 1.~ JFL
13 4 152" .
i‘; | « 4-_-,'.._/7} _
1 v 773 -
R - A s
17 /L _' RN
’ 18 - _' v | /57 —
19 — | o _ /53 4
20 _ N 172 B
21 . e Y ) ] K
22 - . A/ -
23 B - | | /¢/ R |
24, _ N v )57 .
25 e 2435
26 4 YY) e
! 27 o 2749 '~ -
28 L e /37 -
29 ] v , 33
30 _ e ya s
31 v /97 -
32 o Nl LT i
33 e {5/
34 . i _—
35 i | /37
36 [l 227
37 L~ o 12}1 _
38 o 7
39 o /2
40 ] o v _z3z
11 £ LZ ) !
42 ol /25" .
43 — {2/

iy [MARSHALL
L | LABORATORIES
TGRRANCE CALIFORI
€ODE

1DE

KIRC)

TITLE

ALSED /SIDE/CCGE
ML 323-3 & UP
Test Specificatioa For,

SPECIFICATION NO. REY
S 46853
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PARAC:‘{APH

©3.3.2.2 (continued) . . -

. lESf DA.&A SHLI‘J (LOﬂL‘.IlULQ; o

.."Shcct 7 of 13

Mt €O M

~

SIDE o . " DATA
_Frame . (T2pe 2) L. Tass Fail SR -
44 N e l:_., I/ 7
- 45 | . R T
46 | L i~ 70 ¢ -
47 _ | /: D7 ]
48 s
. 49 T N e ”7/5 .
50 _ - Ve vz
51 . 120 L jes _
52___ ' . _ _ﬁ{‘ _ ya - .
53 | . N e | e/ .
54 - | o I e Y . :
55 | IS 2 N 2 _
56 . i A K
57 _ IR I N —-
.___..58_ - N e I P _
59 R A~ R - L
60 o N e N 23 R
6_1 L .‘._.‘ _ | / ' . _Q /9- . . ’-;——‘
6z 1 . _ . A0 N 2¢t —
- 63 !' - : - 2.0 2. ; :'.:
64 IEREEEE 24 224 I R
55 ) e 5 /9 N
66 S . o - 5 ~
67 S : S N P ik
__..__._é_s._.___.. - Loy . g e ‘ S 27
69 ! . % 12
8 70 i : R e 193
71 4 __ e ST |
72 e Wl N 2 E )
..7.'% - e - : —_— -_‘.{ /f 2
74 | . _ —- /75:
75 l — W /73
76 ‘ e s 7
77 | » il .
'8 ' 4 757
19 —— B W~ /353 —
80 v 223 .
81 ot Y754 ‘
82 e /&8
83 [ L E7 .
84 [l 237 :
85 il I DR .
856 _ Wl 97 o B
81 | S i B V2 !
: - _ i
: : S R
L MARS H ALL HILE A135p/SIDE/CCGE SPECIFICATION NO. ALY
L LABGRATORIES : MI 323- 3& Up o
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- ,TEST DATA SHEET (Con{:inucd) : < EER R
" PARAGRADH oL e S -Sheet8of13

3.-,3.2.2 (coniihuéd) ‘ o .";;"A:l;’".lf...._-:_ - -~-- -~

CSIDE s T e T e DATA
Frame o Tape 2 ) - ay  FRass Fall o 0 Ll T T

——— e e e e

|

O
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]
|
e et —- e awe. ey a—
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95 . - WEEE .
96 | Yo V27 —

31 - A Pz 7 37 :

1

!
=)
o
%

t
)
i
i
ot
|
t

—
o
—
N -,
AL, SRR RN SIS Gl SR G
S
el

=)
o
[¢2]

A SN D ki SRR Ui TEERS SRR, A W

.

7 ‘ S .__;
2 . E

L 0 o N ‘
109 3 TS 2 —
110 /72
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TEST DATA SHEET (continued) |+ & 00 0 gl g s

v

PARAGRAPIT

: - "PASSFAIL
[ 3, TZT‘L VE Volts GFF{cormia 9) o “[2'7//1(

!

PARAGRA PH

3.4 See Table IV

}IF» VOltb

iiv_{comm fy i

!

[]

}

]

-

—

4

i i
!

. 1
[
]

]
)
I“~

—_— 4.5 6.7 ) .o

Q .4.1.1a B RERER ___L.;__ T e
 3.4.1.16 | . “_"__F“"J___ﬂ__m_uzgz_m_“m

3.4.1.1c — D PR

5_.4-1-1d N e 8 I T O A I Y O I Y7

34, 1.le | e U e 2

f3.4.1.1¢ : ‘ J 1 2qg o

R SRS RGN

-t e - mvn | e g wm—

.

I

T
| |

W W Wwlwiw] Gl W ] wl Lt L] Ll Llw

D
el b sbe [ Wi obel e ] ] o
.

. t::":ig:::_,__ Zed
— S S 'r: —— L—....L_a.’_:/_____.______.
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3.7.0b (St | / -
3.7.1b | HE Ion Counts =1 = -
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3.7.21123 FE Ion Counts N A R S T T A
3.7.2{123 | LE I.c C_.uats bsaenbasmclenosfsrrnid casonloindenasdims ehizamedizsrs,
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APPENDIX IV

Low Energy Step Voltage Generator Error Analysis
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Low ENERGY CP A STEP VOLTAGE GENRTRATO o

v

Lo e DIANG B_AM

1

B : ouUTPUT
r—-‘* AT TENUKTOR —————=\ C1i€
) .o » . ) \ . H] 5‘[1
INPUT I . : R28 lﬁ o o A
———— ATTENUNTOR Y ‘ 149K 1 ' ' [ U
. . D\FF, AMP (2S % \%) ‘E?Lar: .
261 k 1% ' ' 60,4 k. 1%
(5‘1(,4-5 %) (GOk~-\1%) 2
+i1s,00 Y . P .
to, R3 moti -
VX TAGE 13k \%;? R29 %:_?k‘ io, - )
SouRCE (3ox.l% [ 24.49K \)% 30k %) Pl
(1S% A% ,
L (413.8%1%) | | ' )
R27 (
» %GO.#K 1% ‘
o 4 o o‘og .
‘ k| I Pi) ' R 30 —
' 1‘03"1 L% oK %,
| : S S T
R 44
S | % 3ok 17, Ve Q81— '
(30% 1%)
7
S2 53 Y
FiGURE i

COMPONENT DESIGNATLOMS REFERENCE Dwae No. Godléel.
VALUES SHOWN ARE . AS- BUILT FOR. SYSTEM NO.2.
VALUES SHOWN IN PARENTHESES ARE FOR REFERENCE,

AND ARE THE VALUES GSPECIFIED FOR FLIGHT TYPE SYSTENS. .
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ki

DIFCERENTIAL

AMPLI\FT\ER..

THE OUTPUT ATTENVATOR TRANSFER FUNCYTION

THE AMPLIF]I ERC OULTPUT

RESPECT

THE SENSITIVITIES

CASE SUMMATION

1S DECFINED

RESISTOR

AS

As Ei,

YO G&pu&xb AS Eg.

it Lt s " "'“‘él.'M/ '..“-n"h"‘ﬁ" e O caificy ﬂ
3
. €.
ALSEP 30 JUNE
(Low ENERGT CPHR)
CONTROL CONMDITIONS,
TABLE A
ENERGY| INPUT ATTENUATOR. | FEEDBACK FUNCTION | OUTPUT ATTENUATOR.
STEP S\ TRANSEER | SENS- Sa D\fF SENS - S TERISFER S% 6=
No. | (gz) [ Fuketion] vy | (1) 2»3&‘;1 ITIVITY [ (@2, @ a) | Fuserion| \TWITY
I | OFF LA4T3 | 1S ) oN 3,00 }1.33 | OFF 643 | .7
2 OFF 423 .15 | OFF l.00 | 1.00 OFE |.643 .71
3 o |.0446 ] 1.9) on |[3.00 |33 |org |.cé43 |.7
4 ON 0446 | .91 oFg | l.oa 1,00 | oee |.¢43 |.7)
5§ oW 0&sg | 1,91 ON 3.00 |1-33 oN l.o712 |i.86
é on Oo44e | L9 orr | l.oo | (.00 ON |.o712 |l.8¢
(F)  THE (NPUY ATTENUATOR TRANSFER. FUNCTIONW,
G = g—f’—: WHERE  E{ 15 THE INPUT FROM THE 500V
L . .
VOLTAGE SOUVRCE, Eo 15 THE INPUT Teo THE

HAs'

AND Ep,_pqa WiTH

SHOWN. REPRESENT A wokeT

oF THE

AFFECTING

THE OUTPUT.

THE PERCceENT CHANGE

rd

THE s¢&

SENSITIWITIES Fol galH
N STy

IN  ThrEe

et iyt o

o i et




S bt y 'W
4 ALSEP 30 JUNE
(lLow ENERGY CPA)
OUVUTPUT cCAUED BY A 1% CHANGE N
ALL RESISTOR.. VALUVES,
PLATE VOLTAGE SENSITIVITY AND ERROK '
TABUOLATION : -
TARGLE B
ENERGY | TolaL DIFF, REF |SYSTEM |ANTICIFATED AS - BUILT SPEQ\FIEDé c
STER CONTROL | AMP | PoweR | POWER | MARIMUM NOMIN AL | NENINAL ; ‘
No. SENS- TEMP | govree| SUPPLY | PLATE VOUTAGE PUATE PLATE '
ITWITIES | DRIFT | TOLERANCE} EFFECT |  ERROR VOLTAGT VOoLTAGE
‘ IR aeaed
I 3.19 7. 13.8wv| 2% | 4.0mv 3.36% |Elz2Tv [Eizas v
2 2.96%, [Lgme| 2% [4owmv | z.19° |E4.07v |Xg.0o5v
3 2.957 [3.8 wv| 2% |4 0wv | 4,75°, |£ L1230V | .35
4 2.62 % [1dwv| 2% |4o0omv] §.02% |*o0.430V [Lo4son
S 5.10°%, 138wv] .2% | 40wmv ]| 10.5% [rald3v [Lotsen
G 4.7 [Léwmv] 2% | 40mv | 16,3 |X0.04%V [Laosan
. .

FRCCSAS Wit vt « edeitt La v ket i




ALSEP
(Low EQNERGY

MON{TO R AND

CPA)

A/D coNVE RTEK EReOR. TABULATION

U

TAGLE C
“g | ENERGY | MONITOR | ANTKIPHRTED | MONLITOR A/D Auﬁcwm €D MONI\TOR
' SIEP NETWoORK | MARIMUM | AS-BUILT | ConvERSloy | READOUT NOLTAGE FoR
;| Nou SENS - MOMITOR | NOMVAL ERROR | UMcCER™ FLIGHT TYPE
-" ITWVITY | ERROR | voutace * TANTY SYSTEMS
’ \ 1.33% | 4:69% | 4.07v | \ covnr 33 counts .05V
- 2 (.32 % 4.52% L 36V | \ count X3 counts .35 vV
3 L3%% | 6.08% 0.429v]| | wunr + 4 couNTs 045V
4 1.33%, | 6.35% 0.1473V]| | couNT T 4 counTts 0.150V
[y 1.3%%, {\l.8 % 0.0414v| 2. 1™y 1 TeovnTs 0.0S0V
€ 1.32% |17.6% 0.015ev]| Tarv Y13 wowts | 0.0167V
A

X A/D CoNVERTER

INTRODUCES

AN ERROR. OF

INPUT . SIGNALS GREATER

v ONE COUNT FoOR
'.TﬁAN 160 wmv, AND
! FOR
RATE S 2.7% PER COUNT,

INTRODUCES 2,7 mv OF ERRORX

INPUTS . LESS THAR 100 WV, THE CoNVERID

A tg a2

Rasaaih s i in ot el

N rm—

hop
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S

Mg

(
ALSEP § ULy AL
(Low ENERGT CPA) . ‘
EXPERIMENTAL EREOE  ANALYS\IS
. TABLE D -
LOW ENERGY CPA GENERATOR, LAl  DATA S/N 2, .
ENERGY PosITINE PLATE VoLlAGY 2L
sTEP MEASURED  [A-BUILT MomiNAL | ©/s ANTICIPATED —
No, VALUE PLATE VOLTAGE E RROR ERROR
| +12.14 Vv iz, 22 -.65% 3,.36%
2 ' +4.096G. + 4.07 Y.6 %% 3.19 %
3 t1,286 + 1L,290 -, 31% 4,715 /e
t +0,438 | + 0.430 +1,.86% 5. 072 %o
3 10,14¢ £ 0,143 +1.59% | 10.5°%%
: ' +15.0
¢ +10.05019 +0 04776 +6.43% | 16.3 % Yoz
' » — NOLTA
NEGATIVE PLATE VOLTAGE o
} —‘2-007 _‘}‘ozz +l006°/‘) 3-36°’C i
2 -4.047 - 4.0 +.567 3.9 %
3 -2 4% - 1,.24%0 +3.57% | 415 7.
4 -0, 3959 -.430 +7.9% 5.02 %,
< =0, 1372 - 0.143 +2.86% [0, S
G -0.04 24 ~0.0476 |31,0.96% 16.3%
MOMITO®.  (A/D) 0UTPUT NVOLTAGE
| t 4,071 t 407 +,.20L% 4.69%
I + 1L.386 +{.357 T2 U5 4,527 ¢
2 10,4447 | to.+09 133 % 608 .. v
4 t0.1622 +0.143 t13.4% | 6.35% \
s +C.05 |\ +0.0474 | + 7.8% N. 8 % -
¢ 0.0 199 +0,0158 t15% | V7.6 7. ;

.
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APPENDIX V

Velocity Filter Step Voltage Generator Error Analysis
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] 3
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1S.00N
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A
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Niop |

., ALSEP & July
. (VeLociT  EWTER)
Conl v E.OL CONDITI\ON S
TABLE I,
‘ ENERGY JLADVER ADDER N‘?\n ATTEMVATOR. | FEEDBACK FUNCNION touTPuT ATTERUATDR.
f STEP |ouTeur | €%~ | TRpNSEeR | SENST| 5y (g, ( DIFE SENS-| g2 TERAUZSLNS
No, NOUTRGE | YTWITY | Function  [ITWITY [(@3g)[(Q39) Geatta | ' TVITT {19 @Sy ore | T
( - X
[ (.oo [E=2EL ¥L.Sv[A4%43end OFF | o] 3 L33 | oFf .15 [. 25
..5 3.a2 ‘
2 T W (.00 ; ON OFF{V3 | .34 |ovF¥ |75 |as7
J J
o 3 ':‘(3 (.00 ork ok | [l.00 [oxe |19 lasy
< ‘
4 u l.oo oEF|ON | 3 L33 | on | .\&4 Lo
\
, s g" {.o0 oW |O6FF| V3 | .4 | o d44sz
G o ‘ ore lore| V |1oo | on | 14aliay

EQU\\/A\_CNT

(VALVES EOR SYSTEM NO,2  ONLY)

LADDE R )
ADDER.
OVUTPUT \
VOLTAGE - -
LADDER. ADDER.
Eo= €, Rag v+ 1SVRe INTERNPL
ReR96 | Rg +Rag
k"‘o . .
FleLDRE <+ ,

CARCULT

$\~\OMIN BE.\..OW'

WS v

}*lNP\)T ATTENUATOR. TR}\NSFEK FUNCT\ON 1S BASED oN

\MPEDANCE




D asep - G JuLo LLcE
. (NELOCITY FILTER) - (v
CONTR.OL COMDITION & (ComTiVED) 1
LARLEK. ADDER. Q0T BUT (YOLTRGE —
REFERENCE FIGURE 4 FOR LOCATION OF OUTPUY uoLTMrE L ANIUDS
- T — ) - i gt
VELOLITY DC'.LoJc,J: S"‘&{‘l.ﬁv F’ Decnal | - A ii ‘ t i
STEP R S N E QU.TPU’»TE(EE oF
No, a5clize e lzz e el (21 VOLTA%E!V;%W;&\\@,' T ﬁﬂ..
‘ ft]oleli|o]ololo| aeo [1ranvi .
2 Loy ot ool ] el J19.57v, -
3 Ljojirjoejojdo}l ojo] 22+ ] 9.48V o *
4 Fljojofti Jetojoe joj!l ] 2ze2 | B.4ev 5
S frjojojeloloe]ojolo} 256l 7.50v N
e qojifl |t]ofe]C ol ] 225 csiv
7 ol ot frjtrjelof 1¥8 | s.5iv s
8 clltolirjo}jt ool } 1s9 .’g_,_c.(_q.y'. .
9 Joli|ololtjolololo] 4+ |42y e
fo ofo !l i1 (vt }1 e 1o} | 121 | 3.54Vv o _ S
{1 clojt i1 j6}o ! o]0 X ’2_.14‘1‘$V
iz jolellt o]t jolojo) i} = |23V
3 Jolo |t ]Jelelolo !/ |/} ¢7 | 1.364y
14 1.0 clo 1 |l J]ole O} .}.5 ;_,.'4.3$y
g clojojl J]ojo}jl {o}e 36 | LLossY
|7 clotojofjrjtrjoejofl 25~ 0,13 N
17 ciojlolo]l o1 Olo]o )L AQ,Q—QB\{
I3 s |c]o rc>.w't> 1o e 5 5. 264V
9 Jlolclolololol! {o]lo 4 O..,H7v
20 clelolololololo]! | 0.019V



ALSE P 6 JouLy

(NELOCATY  FiLY ER)

PLATE VOWTAGE SENSITIVITY AND ERFOR. TABULATIOW

- TABLE <,
ENERGY | TOTAL DIFF REF. SYSTEM ANTACIPATED
STEP | ConTrot Ame POWER POWER MAXKIM UM
No. SENS- TEMP [ Soukes suepPlY | PLATE VOUTAGE
ITIWITIES | ORIFT | TolEkpik | EFFEQ ERROR
- (AT __PLATES)
\ )
b 352%.tldmw [ 3.8mv | 0. %% 4.0 vV | 3,727 % 19, 2w
2 RBO3%LteemV|2.2 wiv | 0,2% | 4.0 vV | 33% T 1B wmY
2 139438 wmv |l 4wy 0.2 [ 4.0 ™V [3.29%t 9,2 wmv
@ ANLYU4my[3.8mV ][ 0.2%, | 4.0 mV |517% T 19.2wy
5 (490 teemviZizmv] 0, 2% | 4.0 mv [4.68%0 1128 v
. 6 |46ed%28mi 1. e wv] 0. 2% | 4.0 wav [4.84Y + 1 Tmy
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i

ALSEP

(NELOCITY

FILTER)

.

e JVLY

MONITOR. AND A/D CONVERTER ERROR TABULATION

THIS TABLE USTS THE F(RST § LAST VELOCITY STEPS FOR oM,

TAgLE L.
ENERGY | VELOCATY [MONITOR | ANTILIPATED [ MoNITOR AL ANTICYPATED)
STeEP steE® NETWORK | MANMUM | AS-BUIWT | COoNNERSION READOUT
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APPENDIX VI

High Energy Step Voltage Generator Error Analysis
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Ground Plane Step Voltage Generator Error Analysis
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14 X 1 609611-1 A Engraving, Front Panel F
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MARSHALL LABORATORIES
™

~ =

TO Distribution DATE 23 June 1967

~

suBJEcT. ALSEP/SIDE/CCGE FROM: S, Pollack
Sine & Random Vibration Test Report

IR, | N TEROFFICE CORRESPONDENCE

Reference: 1) Simulated Test Model P/N 609298 Serial No. ML322-100
2) Test Spec S-46594 Rev., B (Attached)

3) Approved Engineering Test Lab (AETL) Report (Attached)
Vib, 5966-1 Dated 6/19/67 (Test performed 6/14/67)

PurEose

The purpose of this test is to evaluate the integrity of the new thermal
isolation structure design (The inner electronic package attachment to
outer support housing),

Test Model Configuration

The sine and random vibration test of a simulated test model, reference
1, was conducted at AETL, June 14, containing the following design
features and package variations:

1) Plastic bottom (G10 material) outer box

2) Plastic internal to external housing tie down bolts (G10
material)

3) Simulated foam filled blivets with equivalent lead weights

4) Plastic set screws used to couple outer housing to thermal
spacer

5) Two sample Reed Relays on top of thermal spacer

6) 1 mounted bubble level & 1 astronaut-spacer handle attachment
h on top of thermal

7) 1 mounted dust cover relay (Dust cover was omitted)

8) Secondary surface mirrors (11 - 1" squares)

~

9) A mounted top screen grid
- 10) CCIG & cable reel mounted with captive front cover
11) No legs were utilized

12) Outer box contained numerous skin cutouts

Test Performed

1) Sine vibration in Y-Y Axis
(a) from 5 cps to 100 cps 2 octaves per minute at a 2g level

(b) from 5 cps to 100 cps 2 octaves per minute at a 5g level




(c) From 5 cps to 100 cps 1 octave per minute in accordance
with Figure 3 of S-46594,

S-46594 paragraph 3.5,2

Conclusion

Random vibration in Y-Y axis (Not Run)

)
) Sine in Z-Z Axis performed similar to Item 1 (Y-Y Axis)
} Sine and random vibration in X-X Axis (Not Run)

)

Random in Z-Z Axis performed in accordance with specification

The tests performed showed the integrity of the new thermal isolation
structure design essentially sound. Due to this modified configuration,
however, other areas showed some minor weaknesses that are enumerated

in the remaining sections below.

The Reed Relays (2), Dust cover Solenoid and Bubble Level showed no

evidence of degradation,

Remarks

The following items represent the various potential problem areas found
during this test coupled with corrective action to be taken.

Problem Areas

Recommended Fixes

I Thermal Spacer - Lexan a.
(Fractured several screw b.
hole areas) Ce.

d.

e.

II Plastic tension bolts a.
(Tendency to loosen) b.
Co

d.

II1 Blivet Foam (Partial foam
disintigration) a.

IV CCIG (Tends to float under
random vibration) a.

V Top section of inner wrap
around (crack developed) a.

VI Screws
(Tendancy to backout of a.
instrument)

Distribution

D, Aalami
G. Copper
D. Norris

W. Sandstrom

W. Smith
wila1.4.1,.6.7

Provide thicker cross-section
Provide additional screws
Add inserts (where omitted)
Increase screw edge distance
Use pan head screws

Provide bolt with square cross-section
Use lock washers

Make out of one piece eliminating
extra attachment

Epoxy end of bolt

Provide conformal coat spray of foam
(ECCO Foam 200)

Provide positioning and locking pins
to hold CCIG firmly in place

Blivets 400, 500, & 600 to be tied
together

Inner most web section to be tied to
vertical member with ""S'" bracket

Screw Lock (Locktite) Bonding to be
used.




Account No. VIR 596hk
Report No. VIB 5966-!

" P. 0. No. 21227
APPROVED ENGINEERING TEST LABORATORIES
5320 W. 104th St., Los Angeles, Calif. 90045
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Date 6/19/67

Government Contract No. NAS9-5911
Priority Rating DX-A2

COMPANY

Marshall Laboratories
3530 Torrance Blwvd.
Torrance, California

DESCRIPTION OF TEST SPECIMEN

One (1) Side Vibration Test Model of lon Detector, Part Number
608298, Serial Number ML322-100, was submitted for testing.

TEST EQUIPMENT & INSTRUMENTATION

. Electronics Vibration Exciter, M/N C-60, S/N 119

Electronics Amplifier, M/N T4L2, S/N 148, 17.5 kva
. Electronics Automatic Control Console, M/N T 388, 80 channel
. Electronics Automatic Vibration Exciter Control, M/N N§72
. Electronics Accelerometer Integrator/Amplifier, M/N N504
Minneapolis Honeywell Oscillograph, 12 channel, M/N 906B Visicorder
M. B. Electronics Charge Amplifiers (5), M/N N293, 1 to 1300 g's
M. B. Electronics Accelerometers (2), M/N MB305, S/N's 16334 & 182029
Endevco Accelerometers (3); M/N 2242Mu4, 8/N 6824:; M/N 2215, S/N 2801;
M/N 2214, S/N 6436, Piezoelectric

IR X
[veliesiecvellvo)

TEST PROCEDURES AND TEST RESULTS

The test specimen was installed in the specially designed test
fixture and mounted to the electrodvnamic vibration exciter as
shown in Photographs 1 and 2 of this test report. The test specimen
was subjected to R & D Vibration testing, in accordance with
Marshall Laboratories Specification No. 5 46594, Revision B, dated
5/23/57, as modified by verbal instructions from Marshall Lab-
oratories personnel during the test.

The test specimen was subjected to sinusoidal vibration in the
Y axis. Three (3) sinusoidal sweeps were performed, at the
following frequencies and vibratory levels:
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TEST PROCEDURLS AND TEST RLGULTS (continued)

Axis Prequency (cps)  Vibratory level buration  Run f#
Y L0 - 100 + 2 g's 2 minutes 1
5~ 20 0.37 ' DA ,
20 - 100 + 5 p's 2 minutes 2
b - 20 0.37 " DA
20 - 60 : + 7.15 g's
60 .- 100 t 8.5 p's 4.5 minutes 3

During the Y axis vibration, the vibritory levels were controlled
and monitored by means of five (5) accelerometers, located on the
test specimen as shown in Figure 1 of this test report. The outnuts
from the accelerometers were recrrded on the oscillograph, and all
oscillograph recordings were forwarded to Marshall Laboratories at
the conclusion of the test for evaluation.

The test specimen was then re-mounted in the X axis (See Photogranhs
1 and 2) and subjected to three (3) sinusoidal runs, at the frequencies
and vibratery levels as shown abcve, with the exception that the runs
are identified as numbers 4, 5, and 6, respectivelv. The accelerometer
locations are shown in Figure 2 cf this test report. The oscillograph

recordings were forwarded to Marshall Laboratories for evaluation.

At the conclusion of the sinusoical vibration in the X axis, the
test specimen was subjected to random vibration in the X axis, at
the following freauencies and power spectral densities:

ﬁggqqengy_(qnqz Power )pectral DenQ1ty QHEEEEQQ LQt9%_ASQOﬂ'
23 < 60 + l) l”/octave
60 - 150 0.387 ¢ /cn"
150 - 530 - 1) (b/octave
530 - 2000 0.201¢5 gl/ens 5 minutes 7.8 g RMS

The power spectral d@n:ltJ versus frequency plot recorded was forwarded
to Marshall Laboratories at the conclusion of the test.
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TEST PROCEDURES AND TEST RESULTS (continued)

During all vibration testing, the test specimen was monitored for
any evidence of failure by Marshall Laboratories personnel. At the
conclusion of the random vibration test in the X axis, the testing
was discontinued by Marshall Laboratories personnel pending further
evaluation of the test specimen.

" STATE OF CALIFORNIA
COUNTY OF LOS ANGELES s8
Aaron Cohen, Lab Director being duly sworn,

deposo! and says: That the information contained in this report is the result of
compiete and carefully conducted tests and is to the best o his knowledge true
and correct in all respects. i

TREDN JAN LEWIS \
' “ NOTARY PUBLIC, C.-° f“FORNlA; SUBSCRIBED yld (worn i
] ) ; PRINCIPAL OFFICE 1M " STA R

! Notary Buby‘é in and for the Ceunty of Los Angeles State of California.

{ P JAN LEWIS
My Commission Egires bey 2, by7o 2o

LOS ANCELES COUNTY

e e e S P o




Account No. VIB 5966

Report Noc. VIB 5966-1

/N Date 6/19/67
APPROVED ENGINEERING TEST LABORATORIES
5320 W. 104th St., Los Angeles, Calif. 90045

AETL

Page 4

_
Accelerometer

#5
| / -
- Y ‘Accel. Visicorder

////#/ . # Channel #

<
Accel. #u—

2 2
3 5
4 3
5 y
| _Accelerometer
#6
Accelerometer

::#Q;;1 |
/

Axis Definitions & Accelerometer
Locations - Y Axis

erccelerometer Rear View:

#1 Control

B R L

R —

boBrve, ARy s Pl ez




Account No. VIB 5966
Report No. VIB 5966-1
"‘ P. 0. No. 21227
A Date 6/19/67
APPROVED ENGINEERING TEST LABORATORIES
5320 W. 104th St., Los Angeles, Calif. 90045 Page 5
AETL
X
Accelerometer Accelerometer A
#3 : S '%V'M#Z
o o
o ‘“/)/ Accelerometer v
’ H
] Accel Visicorder
% B ' # Channel #
e /] 2 :
‘u_,.j«" N P - - ‘: / 4 3 3
’// ‘ R Wt t /"/‘ / 4 5
s e / 5 y X
O 4 / /' Accelerometer
" f-—#1 Control
| / } =/
L,“é{/(/ e e ‘ -~/
Accelerometer ﬁ3
# 5 ;’f ’
) Rear View
] i

Figure 2

Axis Definitions SXAXcglerometer Locations
xis




. =

o

I
Bt~
MS
A
jus -4
[OR-

=
o f D
) 2 -

= o
Z °Z
m WO
O =+
(@] 4
= B
O Z X
n fou I =
[+ ¥ QO
=
(o]

P-4
o
=
>
- CA

3
Ay W

174]

AFPROVID INGINHIRING TEST LAROHATORHS

ot

i i

.




o - PHOTOGRAPH 2

- REAR VIEW - SPECIMEN IN Y AXIS R

i
E .

Aol

g

8

Lon;

oy

2o

s




5-6 hours Sam Pollack

23 February 1968

INTERIM QUAL VIBRATION TEST
REQUIREMENT FOR S/N 4 ALSEP SIDE

OBJECTIVE

TESTS

To evaluate the electrical and mechanical integrity of Blivets
700 and 900 when subjected to a Qual level sinusoidal vibration
test.

To evaluate secondary surface mirror cement,

To evaluate dust cover with or without securing lanyard pin.

- REQUIREMENTS

Sine-Vibration test shall be in accordance with test profile,
Figure 1. Axis of vibration are shown in Figure 2. All 3 axis

are to be vibrated.

1.1 Use of a strip chart recorder shallbe employed to obtain
vibration input to ALSEP/SIDE (Test sample). Also pro-
visions for 2-3 pick ups shall be provided for test sample
outputs ("'Q'"').

1.2 Test report shall be provided.

1.3 Photos as required by Marshall Laboratories,

A R
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. <o ) ) Date -6/10/68
APPROVED ENGINEERING TEST LABORATORIES
T - 5320 WL 104th St Les Angeles, Calif. 90045~
AETL
Priority Rating: DX-AZ

COMPANY
Marchall Laboratories
3530 Torrance Boulevard
Torrance, California 90503
DESCRIPTION OF TEST SPECIMLENS
Twe (2) Alsep/Sides, Part Number, Blivet 700, Systems 7 and §,
were submitted for testing.
TEST EQUIPMENT AND INSTRUMENTATION
Endevco Corporation Acceleromcter, M/N 2213 M5, S/N EC 48, Mu. L30
Endeveo Corporation Acceleromater, M/N 2213 M&, S/L BEC &0, No. pu3
Endeveo Corporation Accelevometer, M/N 2214, S/N 6436, MNo. D31
Endevco Corporation Accelerometer, M/N 331%, S/N 8510, No., D30
M. B. Electronics Accelerometer Integrator/Aaplifier, M/ N50L Ti
M, B. Blecironics Automatic Vibration Exciter Control, M/N H&/2
M. B, Electronics Vibration Exciter, M/N C-60, S/N 119, lNo. D10
M. B. Flectronics Amplifier, M/N T452, S/N 148, Range: 17.5 kva
Endevco Corporation Dynamonitor, M/N 2702B, S/M DA 54, No. D120
M. B. Electronics Charge Amplifiecrs (3), M/N K283, No.'s, E181, 182, I

ial
Minneapolis Honeywell Osciliograph, 12 Channel, M/N 806B Visicorder
TEST PROCEDURES AND TEST RISULTS

The test specimens were subjected to sinuseoidal vibration in accerdan
with the inztructions of Marchall Laboratories reprasentatives preser
during the test program.

The test specimens were installed on the vibration exciter and
simultancously subjected to sinusoidal vibration for a period of
2.% minutes in each of the three mutually perpendicular axes, as
shown in Figure 1 of this test report. The frequencies and vibra-
tory levels were as follows:

Frequency (cps) Vibratory Level
5 - 20 0.284" DA
20 - 60 t 5.5 g's
60 - 160 Y 6.5 o's
13C - 60 roon s
60 - 20 t 5.0 g's
20 - 5 0.284" DA
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During vibration, the outputs from the control accelerometer mounted
on the test fixture, and three monitor accelerometers located on the
test specimen as shown in Figure 1, were recorded on a Visicorder.
The visicorder recordings obtained were forwarded to Marshall
Laboratories under separate cover.

At the conclusion of vibration in each axis, the test specimens
were visually examined for evidence of damage or deterioration.

The test specimens complied with the specification requirements
in all respects. There was no evidence of damage or deteriora-
tion noted as a result of vibration testing.

STATE OF CALIFORNIA : ss
CGUNTY OF LOS ANGELES
) ) Art Edelstein, Lab. Director beirg duly swar,
O oot b deposes and says: That the information contained in this report is the re.u't ’«"
p e .,_3--4.“___Jy..‘\_._.__‘.‘___4‘_‘_:::57_“_;5_‘“. o complete and carefully conducted tests apd is to the_best of his 4‘“‘0'“’:588 s

TN and correct in all respects.

"o d LS S

JAN LEWIS

- NOTARY pusLC, caliFoRNIA] - ) (s S
. PRANCIPAL CFFCE SUBSCRIBED aid sworn to before me-thisL O Lh day of _JUne _ __ 19&v
IN  and, swon v \ !

v

T

: ; |
- (@RS - TAZ rtpty s ko e
X Los ANCELLS couni Y PP L Lo St B S o
""V"V"i“"'*."T‘ivP‘W4~»;=&.';;.-+ P s S e Notary Public in and for the County of Los Angeles, State of Califcrnia. ~

. Ve
L JAN LEWiS ¥
/ My Commission Expires foy 2, 1970 i
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X
Accelerometer #u A

X Axis - DOV
Y Y Axis -~ X-talk
Z Axis - X-talk

ccelerometer #3
Y Axis - DOV
Accelerometer #2 i X

Axis - X-talk
Z Axis -~ DOV Z Axis -~ X-talk
Y Axis - X-talk

X Axis - X-tealk

FIGURE 1 i
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The following documents 'provide additional information on ALSEP/
SIDE/CCGE Vibration tests:

a) ML Memo, dated October 23, 1967 and November 6, 1967
(from S. Pollack) - "ALSEP/SIDE Vibration Testing at
Bendix"'

b) Bendix Memo, dated October 25, 1967 (from G. R. Frank) -

"Typical Chronological Timed Sequence of Events Occuring
during a Vibration Test"

c) ML Memo, dated 23 June 1967 (from S. Pollack) - ''Sine and
Random Vibration Test Report"
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APOLLO LUNAR SURFACE EXPERIMENT
(SUPRATHERMAL ION DETECTOR)
LUNAR DAYTIME THERMAL TEST SIMULATION
NOTE: SECONDARY SURFACE MIRRORS 1 INCH SOUARES
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ATSEDR )/ SUPRATHERMAT TON DRTECTTON EXPERIMENT, 'THERMAL MODEL 'TEST

OBJ T

The object of this test was to determine the effects of a simulated lunar
environment upon the ALSKP/Suprathermal Ion Detection Fxperiment Thermal Model,
The test article was to be subjected to simulated "lunar noon" and "lunar

day/worst case" conditions.

SUMMARY OF RESULTS

The two phases of thermal vacuum testing were conducted over a period of
43.5 hours. During the first phase, "lunar noon" conditions wcre main-
tained. During the second phase, "lunar day/worst case" conditions were

maintained.
TEST DATES
August 16 through August 17, 1967
ITEM TESTHED

Apollo Lunar Surface Experiment Package,/Suprathermal Ion Detection

Experiment, Thermal Model

INSTRUMENTATION

1. The test was performed in Chamber E, SEEL
2. 1 Genarco ME-6 Solar Simulator
3. 46 copper constantan thermocouples:
! on the I.N2 liner
6 on the lunar plane
4 on the lunar plane fins
29 on the test article

1 Veeco ion gauge with Veeco ion gauge controller, Model RG-21X

. 2 Consolidated Ohmics Devices, Inc. 150°F Reference Junction Boxes
. Beckman Digital Data System
. Hy-Cal 8400 Series Radiometer

~ O O S




WITNESSES

F. R. Holt BRN/SFEL
S. K. Cavalier BRN/SERL :
J. W. Clepper BRN/SREL
L. 8. MeCullough BRN/SlehiL
W. A. Parkan NASA /SIS

PROCEDURE

The ALSEP/SIDE Thermal Model was subjected to two phases of thermal

vacuum testing in Chamber ¥ for a period of 43.5 hours.

Prior to the test, the lunar plane was equipped with four 8-in fins.

A 2500-watt quartz lamp and one thermocouple were installed on each

fin. The test article was then mounted on the lunar plane, which was
positioned at a 90° angle to the solar beam for the "noon condition
portion of the test. Twenty-nine thermocouples were attached to the
test article, and 6 were attached to the lunar plane. The LN2 liner

wag equipped with 7 thermocouples. Because the Pacific Data System 1020
Computer was out of order, all thermocouples were connected to the Beck-
man Digital Data Uystem and printed out in millivolts. Tt was, therefore,
necesgsary to convert each thermocouple reading from millivolts to kngi-
neering Units individually. PFigure 1 illustrates the relationship

between time and the temperatures recorded by two strategic thermocouples.

The "Thermal Model of the ALSEP/SIDE package used in the test was providéd
with a heater which controlled the internal temperature of the test
article and simulated the heat that would normally have been produced

by the internal instrumentation of the operating SIDE package. This

heater was to be supplied with 5.4 watts of power throughout the test.



During both phases of the test, the chamber pressure was maintained below
the required meximum of 1 x 10—5 torr, and the solar simulator was oper-

ated at 1 + .09 solar constants. 'The temperature of the lunar plane

was maintained at the desired +250°F during most of the tesgt. BSufficient
data were recorded during the test to formulate graphs depiciing the rate
and degree of changes in temperature and pressure during the entire 43.5

hours of testing. (Migures 1 and 2)
RESULTS

The desired chamber environment was maintained during the entire test.

On the morning of August 16, the chamber was pumped down below the 10_5

torr range. At 1500 hours on the same day, the solar simulator and the
lunar plane heaters were turned on to operate during the entire test.
The high temperatures soon caused the freshly painted lunar plane to
outgas considerably, resulting in higher pressure readings for a short

time. (see Figure 2)

During Phase I, the power to the test article heater was erroneously
set at .220 watts instead of the required 5.4 watts. 7This condition
was corrected later in Thase I, and 5.4 watts of power were supplied to

the test articleo heater during the remaining portions of the test.
& I

At 1500 hours on Aﬁgust 17, the lunar plane was rotated 10° to form an
80° angle with the solar beam; and Phase [I of the test was sturted.
During this part of the test, "lunar day/worst case conditions" were
simulated. Temperatures and pressures similar to those of Thase I were
maintained. At 2030 hours, August 17, the solar simulator and the 5.4
watts of power to the test article heater were turned off. This ended

the test.
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GENERAL SPECIFICATION GUIDL FOR
OCLI SI-100 MIRRORS FOR USE AS
THERMAL CONTROL DEVICES
- October, 1967 -

The SI-100 mirror was recently developed by Optical Coating Laboratory

for use as a thermal control device in spacecraft.

In the space environment, controlled heating or cooling of hardware
can be achieved by the control of thermal radiation incident on the
space package. A reduction of the absorptance of thermal radiation
coupled with high infrared emittance is essential for realizing low
stabilization temperatures. Due to its high intensity, the sun is
the primary source of this thermal radiation; thermal control in space,

therefore, has to deal mainly with the conirol of solar irradiation.

SI-100 mirrors have been designed to reflect nearly all of the incident
solar radiation. Total abgorptance of solar radiation is held to less
than 6%; in addition, these mirrors are highly emitting at temperatures
below several hundred degress Fahrenheit; average emittance beyond
7w is approximately 85%. When mounted properly, SI-100 mirrors are
instrumental in contrclling stabilization temperatures of satellites
and/or space hardware in the space environment. In applications
where extremely low stabilization temperatures are desirable, these
mirrors have been found to be the most efficient devices available.
SI-100 mirrors have been used very successfully, for example, on

programs such as the "Lunar Orbitor."

Weight considerations coupled with requirements for ease of handling
and mounting dictate the size of SI-100 mirrors. In other words,
mirrors have to be thin enough so that they do not present a weight
problem; in addition, because they are thin, individual mirrors cannot

be large or the problem of handling them would become insurmountable.

——




Mirrors manufactured and coated by OCLI to data have been for the
most part, 0.008'" thick fused silica or microsheet flats; cylindrical
mirrors to cover external tubing on satellites have also been pro-
duced. Using past requirements and existing tooling as a basis,
OCLI has chosen a size of approximately 1'' x 1'" as a standard
item; a number of mirrors, 1-1/2" x 1-1/2", have also been pro-

duced.

S1-100 mirrors are generally attached to hardware by use of a room
temperature vulcanizing (general classification of RTV-) cement of
the type manufactured by General Electric and Dow Corning. Users
of SI-100 mirrors have found that small mirrors can easily be assem-

bled into panels using existing solar cell cover slip assembly techniques.
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Drawings:

APPENDIX C

Assembly, Ground Screen

Interface Control Drawing

Assembly, Blivet 100
Positioning/Hookup Board - Blivet 100
Matrix Assembly No, 1, Blivet 100
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APPENDIX D

Ground Screen Deployment Procedure
ALSEP/SIDE/CCGE Special Handling Instructions
CCIG Lanyard and Cable Stowing Procedure



FOLD-UP PROCEDURE FOR ALSEP/SIDE GROUND SCREEN

Slowly lift ground screen (G.S.) off flat table (See Figure 1)
by holding extractor in one hand (use clean white gloves).

Place palm of other hand immediately under hub of G.S.

Slowly close palm of hand (holding hub) folding all rods up-
ward to a closed position. Note, use other hand to guide and
assist in this step. :

Drape all wire loops downward. (Caution do not put sharp
bends in wire)

ILay ground screen (in folded position) horizontially over mylar
(See Figure 2) . Slowly and tightly roll mylar sleeve around
ground screen rods (mylar sleeve may be removed from
ground screen tube on SIDE Package). Hand wind mylar
around rods until smooth and tight.

Slowly insert gound screen (Hub End) into ground screen tube.

Proceed to insert G.S. into tube in a continuous twisting motion.
Caution: do not wrinkle up mylar sleeve. If wrinkles occur
reassemble as necessary (steps 5,6 and 7).

Then snap ground screen tube into spring clips onside of
ALSEP/SIDE Package with extractor on top ( store unit in
this configuration) . (For prototype only - omit for all
flight units. )
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1.0

2.0

4.0

ALSEP/SIDE/CCGE SPECIAL HANDLING INSTRUCTIONS

Operation: Installation of SIDE/CCGE unit into carring case.

Insure that the outboard mounting tab on SIDE is down and
located in the front of the carring case. g

Operation: Handling the SIDE unit or the CCIG unit.

White gloves must be used at all times when handling the SIDE or
CCIG unit. The exterior is coated with ""S13-G'' thermal paint which
is degraded if touched by unprotected hands. : ‘

-

Operation: Standing the SIDE unit on anything except the central
station platform.

The SIDE unit is equipped with four 4" aluminum legs to support

the SIDE unit in the standing position for bench testing, etc. Remove
the auxiliary legs only when deploying the standard legs of for tie down
operations on the platform (normal flight condltlons)

-

Operation: Cleaning SIDE unit:

Finger smudges or marks on the SIDE or CCIG units may be .
removed by rubbing lightly with a soft cloth using "BON AMI"
cleaner and water.

The second surface mirrors on the thermal spacer may be cleaned
by using a soft cloth and isopropyl alcohol.

-



PROCEDURE FOR STOWING CCIG LANYARD AND CABLE

First operation;stow Lanyard per steps below:

1)

2)

3)
4)

5)

II.

With CCIG in position, hold lanyard straight out horizontally per
Figure 1 (Note: Use clean white gloves turnout stowing procedure).

Twist lanyard 180° clockwise to form a 3" loop at the end. Per
Figure 2. ‘ .

Fold loop under to form a complete circle of 3'' per Figure 3.
Repeat steps 2 through 4 to obtain a total of 5 loops. See Figure 4.

Fold loops down flat against side of CCIG and hold in place with
tape temporarily.

Second operation;stow CCIG cable per steps below:

1)

2)

.'3)

With CCIG in housing, coil cable counter clock wise into a 3"
dia bundle, until all cable slack is removed. See Figure 5.

Remove tape from lanyard coil and combine this coil with the
CCIG cable coils, See Figure 6.

Fold down and hold in place while securing cover,
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APPENDIX E

Typical Assembly Plan: Chassis Assembly
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Special Studies and Calculations



EMPIRICAL TESTING AND
STRESS ANALYSIS OF

ALSEP LEGS, NEW DESIGN
3 JANUARY 1968
BY

M. POYER, S, POLLACK, G. COOPER

OF

MARSHALL LABORATORIES

3530 Torrance Boulevard
Torrance, California




STRESS ANALYSIS, ALSEP LEGS - NEW DESIGN 3 JANUARY 1968

Reference: File 1.4.1.6.7 - Stress Analysis ALSEP lLegs (no date)

Summary:

As a result of failures of the fiberglass materials at lunar high tempera-
tures, the design of the legs has been modified from that analyzed in the
reference report. The primary modification was to change the leg
fitting materials from fiberglass to magnesium. In addition, an
aluminum reinforcing plate was added across the bottom of SIDE where
the double legs previously attached to a fiberglass plate, Also, a
second attach screw was added to each body attach fitting.

For loading, the lunar weight of the astronaut was added over the legs
under consideration, in addition to lunar SIDE weight. This was greater
than earth weight per leg, so earth weight was not used. 3()‘d

All stress levels calculated are adequately safe.

I. Body Reactions and l.oads,
(Nomenclature as before)

Using lunar weights, and
full astronaut weight over

single leg: 1354

(1) ZF=0 | |

30+3.5= Ry, +RR 4
(2 =M= V ’ .
& Mg L: TRR = 7(30) + 3.1 (3.5)

v
= 31.6 1b
7 — NP

Rp = 210+10.9 > 77
Ry = 33.5-31.6 = 1.91b SioE Iesw
Moment on right leg: l;goa
Mp =(3.31) (31.6) =109 1b - in r

2.5

|




.2

Moments for earth weight, : \$
without astronaut weight, /
are as before (27.9 lb-in

for right leg)

—> 3 r‘—/
Stresses on KRight Leg & Fitting /e ©

The leg fitting
now extends 1"
into the fiberglass

leg tube. _ /////////} \
Equivalent load P is ]4_ 10 __,l + 4 25

found from total length

and moment load: :
M 109 el 4 J?
- M = 4
P = T - 13 T 17.8 1lbs. / P
// .
For the contilever beam: : %d—*475 -———o-l
s =MC  where M = (17.8) (4.75) = 84.5 1b-in
I I =8.85x10-3in%
C =3/8in
s-84:50) x103 - 3580psi -
8 (8.85)
Allowable flexure stress for the fiberglass,
SRoom Temp = 70,000 psi
S1600F = 22,000 psi
Therefore, if the leg temperature is not greater than
1600F at deployment, the leg has a safety margin of 6:1,
Fittings .
# d- o
The fittings are 7]

magnesium. Addition —
of the No. 4 screw changes
the reactions from previous
calculations.




3.

The moment is

induced through
couple R; and R
and reacted by tﬁe
corner of the fitting and the two screws, both
of which are in combined shear and tension

<M .25 8, +.75 S = 109w

C :
With 3 unknowns and 2 equations, this is

statically indeterminant. However, the forces
at Sy and Sy can be proportioned from geometry:

Sy .75
— = S| = 35;
Sz 25, S
258, +.75(3) Sy = 109
SZ = 109 . = 43.6 1lbs
2.5
S; = 3S, = 3(43.6) = 131 Ibs.

Sl is No. 4-40 stainless steel screws:

Tension on steel screw: (tensile area = ,006 in2)

5s, = £ = % x 103 =21,800 psi -

Allowable Sg = 19000 psi.
Shear on No, 10 screw: (F = 218 lbs)
Ag = .0174

S = 43,6 X104 = 250psi ~

=F
S A 174



3.6

3.8

3.9

I11.

Shear on threads is negligible.
Therefore, screws will adequately take loads.

Stress on pin: (pin is 1/8 dia stainless)

..M _ 109 _

E = —a—- = -172 = 436 lbs
A 1 . 2

A = T ( a—*) = .0123 in

F¥or double shear:

s« - E . 43¢ X 104 = 17,750 psi ~
S T 28 T 7226 .
Allowable Sg = .6 (75,000) = 45000 psi «

Pin load on magnesium fitting

Bearing stress - area = dia x thickness of part:
1

A= 2(g) (g) = 1/32

' _F  _ 436  _ .

SB = 'TA— = -1—7—3-2 = 13, 950 pst

Allowable bearing stress (ultimate) = 50,000 psi «

Stresses on the fitting in the leg are proportionally higher
than previously calculated: .

X = —-——-436 = 3.9 x greater
F2 112
Sp = 17,5000 (3.9) = 29,300 psi (allowable = 50,000 psi)

SB 1,300 (3.9) = 5,070 psi (allowable = 19,000 psi)
20k

Stresses on Left Legs I

The entire lunar weight of the f
astronaut will be put over the left legs. ; é
N

H

¢

/RN

i

F on left leg due to CG = 1.9 1b (see page 2)




F, (total) = 30+1.9 = 31.9 lbs
L1, perleg = 31.9 = 16 1bs

2
M; + 16(4.5) = 1721b-in

Stress previously calculated on legs and fittings may
be scaled up by the ratio.

Mi . 72 L a3
M2 26.3

ILeg (at notch)

S = 430 (2.73) = 1170 psi «
Allowable at 160 F = 22,000 psi FibgroLPss
Leg - Support Pan . . NS

The left legs were

previously attached to oL fHLOrE T

a fiberglass sheet in 227
the bottom of the _ m Cownm T e
housing, which failed \

as shown. An aluminum.
pan has been added ‘ r\ S0 S&errond
under the fiberglass to [
provide stiffness, ;

Fib ens tars
The pan is attached to the housing i /
[

side walls (under the bottom) with

. 2 No. 4-40 screws per side. The leg Il @ 0 R
fitting holes are common through the e iu’- —T P o
pan and the fiberglass., ‘ I :

The Fiberglass is .10 in thick, expoxied ) ’{

in glass and edge supported, so adds
considerable strength at room temperature.

'_
N
(| dbé(,/ﬁ)
Ll e
*’::"’{ é'“’l“ CY\ \
A -
=b=, |

Prcyovs mode

H by

d




Loading on side screws
of pan; worst case,
entire load on pan:

s Mg: .375 S + 1.375 S, = 72

Assuming the pan remains
straight and pivots slightly
about point C, then the
deflections at S} and S, are

2 _ 1.375 ,.: 5, = 3.67
1 .375
_ F L (F = force S)
and = AE
2 = F21; _ F L
1
Az E2 . A E;
F, = 3.67 F)

Since all L, A &\e's are equal,

FZ = 3,67 Fy andSz = 3,67 Sl

Substituting in moment equation:

.375 S; + 1.375 (3.67) S = 72

. *2 -
51 = 57425 - 13.3 lbs
5. . 3.67 (13.3) = 4817 lbs
5 = 201 1bs

= .
) [ e s
!
M |
p— [0 —
IHEAR Lowm Pive O
Screws




5.

5

These loads are distributed half on each side:

Sy / screw = —1—32—3— = 6.65 lbs
S2 / screw = 482'7 = 24.3 1bs
Shear area for No. 4-40 screw = 6 x 1073 in.2
Ssy = F = 6.65 x 103 = 1100psi ~
A 6

Ss, = 24.3 x 103 = 4040 psi «

2 —=
Allowable shear stress for stainless = 45,000 psi

Bearing stress in aluminum at screws:

Area = dia x thickness (.112)(.05) = 5.6 x 10> in?
s = 24.3 .
B, 27 x 103 = 4350 psi -

Allowable bearing stress = 46,000 psi ~

1o



/11/

ALSER/SIDE THERMAL TEST SET-UP
TEST NO, 1

DATA
FORCED-AIR OVEMN
1) Oven Temp --- 250°F
2) Tctal Weight ___ 35
¥ -4
'QLSE, /il_of_ (1.5 x earth weight)
0
! 3) Time Ir Over. ___ 72 ERS
Lo -
WEIGHT
IS #

NEW LEG & SUPPORT CONFIGURATION

'TEST NO, 2
11/11/11/
FORCED -A7EL . QvEM - - 1) Oven Temp ... 2500F
PLPSTIC L ea 2) Weight _.__ 5,5 at 4.5"
S_l ’\ ( 25 i.n)
K .
Y7 /rra/—-/d/ 777777 : Estimated Earth Welght ’ :
iy ]
{r 3) Time in Oven ... 7 Days :
55
o5
/1T/ 11/ 11 ‘

FIGURE 1 o

[ .




ALSEP/SIDE TEMPERATURE TESTING - LEG EVALUATION

6.0 THERMAL TESTING

Initial thermal testing of the ALSEP/SIDE Housing and Leg Con-
figuration indicated that a temperature creep problem existed.
Corrective steps were taken to remedy this situation as discussed
in the proceeding stress analysis, To substantiate this redesign,
thermal tests were conducted as follows:

6.1 The new leg configuration was placed in a forced air type
oven with a simulated weight of 35 pounds. (ALSEP moon
weight plus (+) astronaut moon weight for a period of 72
hours at a temperature of 250°F, See Test 1 of Figure 1).
A review of the leg and leg components, after completion
of this test, showed no evidence of deformation or degradation
of leg performance.

6.2 In addition to the above test a temperature test of an in-
dividual cantilevered leg was performed. An equivalent
earth weight (5.5) was suspended 4.5 inches from the support
end for a period of 7 days at 2509F. Slight bowing of legs
took place, approximately . 06" to .200" permanent deflection
was experienced (See Figure 2).

7.0 CONCLUSION

. The stress analysis completed with the actual simulated temperature
load tests performed at Marshall Laboratories indicated relatively
high structural integrity of the leg and leg supports.

Since the actual moon loads shall be 1/6 of the earth loads, a high
contidence level of this design configuration is believed.

8.0 LEG SPRING RETURN MODIFICATION AND TEST

To insure adequate extension of the ALSEP/SIDE Legs the extension
springs (P/N 609-—) were modified to provide an extension force

of 20 ounce in lieu of 10 ounce. See Figure 3 for the test method
and actual force values obtained. :
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SOLENOID TESTING

24 May 1968
SOLENOID FORCES
20 volts 28 volts
Number 5 grams 95 grams
Number 2 36 grams 133 grams

Number 20 grams

Number 56 grams

Number 50 grams

161 grams

191 grams

191 grams




SOLENOID TESTS

Remarks:

Resistance 1862 at 25°C (770F)
1920 at 77°F 20 seconds later

Solenoid (for S/N 7 system) Measurements taken 5/22/68
Checked up and down scale (Repeats o.k.)

Present 2500 turns - Taken by Jim Peterson and Sam Pollack 5/22/68

Pull-In Voltage Milliamperes Voltage in Watts
16.3 85 1.382
17 89 1.51
18 94 1.7
19 99.5 1.89
20 105 2.1
21 110 2.31
22 ‘ 115 2.53
23 120 2.76
24 125 3.62
25 130 3.25
26 135 3.51
27 140 3.78
28 140 4.03
29 147 4,26
30 150 3.5
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Paint Used:

Primer Used:

Test Samples:

Temperature:

Results:

DUST COVER PAINT PEELING STUDY

Summary
of
Paint Peeling Test with 3-M Velvet

3-M Velvet Coating, 100 Series No. 101-A-10
White VC-3-44 Lot

GE SS-4044 Clear Silicone Primer
Aluminum, Lexan and Glass Epoxy Board.
All Mating Combination of Painted Samples
Used ie. AL to AL, Al to Glass Board etc,.

Cold test - Room Temperature to -90°F
High Test - Room Temperature to +250°F

TEST SET-UP

No peeling encountered
See Attached Details
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SAMPLE 3-M PAINT TESTS

Cut (2 each) samples of aluminum, glass fiber board and lexan
approximately 2' x 2",

Prepared the surfaces with No. 240 grit emery cloth and
cleaned with alcohol.

Primed with GE SS-4044 Clear Silicone Primer. Air dried for
30 minutes,

Spray painted three coats of 3M velvet coating 100 series, No.
101-A-10 White. Air dried 15 minutes between second and
third coat, 13 hours after final coat,

Clamped samples together in the following order - lexan, alumi-
num-aluminum, glass fiber board, glass fiber board and lexan.

Clamped samples were then subjected to -75°C for 2 hours. Upon
releasing clamps, samples fell apart by their own weight. No
deterioration of the paint was noted.

One of each sample was then exposed to long wave ultra violet
at a distance of 1/2 inch and at80°C, for 4 hours.

Also one of each sample was held at -75°C while a 110°C hooded
lamp was placed one half inch over the set up for 3 hours. No
deteriorationowas noted. Then the temperature was allowed to
drift up to 25°C,

Continuing with the samples whichgwere at -75°C for 3 hours,
the temperature was raised to 115 C for 17 hours, then dropped
agaln to -75°C in about 45 minutes and then allowed to drift up
to 25°C. No deterioration was noted.

For the last test the aluminum and glass board samples were
painted side up and the lexan was painted side down resting on
the other two. A 250 gram weight was then added. After the
test no bonding or sticking action was noted.

Testing Performed by Jim Peterson

Concurred by Sam Pollack




ALSEP/SIDE STRESS AND DEFLECTION OF EXTERNAL BOX

 Stress of Flat Plate S

Sy = 497 x20
.0016
S = 6,200 psi

Alum Alloys
Marks Handbook
6-68

52-S 5052

12,000 psi accept yield
27,000 psi ultimate

Deflection of ¥Flat Plate

Y'i'fl = K]_ Prz
Et> )
Y., = (.0277) (20) (36 in?)
10 x 64

Y .03105 " Deflection

'

Ref. . Marks Handbook
t = 040" thickness

t= .0016"

P= 20%

R=12=2.0

T 6

K = . 497

Kl. = ,0277

E = 10x 106 psi

t3 = 64x10°6

r = 6"

r2 = 36 inl




SKETCH SIDE OF ALSEP BOX
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ASSUME STRESS ABOVE ELASTIC LIMITS 13, 000 psi

s - = K——l?z— Yield of Alum = 12,000 psi
t
= B2 = \].497x20
S 13, 000
t = \7.65 1074
2

t = 2.76x10-.

t = .0276 in thickness

Deflection MA x

2
y. = Kj Pr
: Et3
Y = (.0277) (20) (36)
10 x19.7

Y = .120in.




Flat Plate Force With 13, 000 PSI (12,000 psi is elastic limit)

S = P Find max force to reach yield stress
t2 ‘ with wall thickness of
P=s ¢t | t = .040,t2 = .0016
K S = 13,000 psi
P = 13,000 (.0016) K = .497
. 497 P = 42
= 41.8
= 2%

Side of External Box

Praz?

e 7




CHANNELTRON STRESS REPORT
(SYLGARD ENCAPSULATION)

The following covers the calculations for possible thermal stresses

set-up in the channeltron due to thermal expansion of the potting

material (sylgard 182 Dow Corning Material).

Two (2) considerations are given here for discussion:

1) During temperature increase of the channeltron module the
supporting sylgard cavity increases in diameter as a possibility,
there-by reducing thermal expansion stresses on channeltron.

2) The sylgard expands with temperature in a manner that provides
tensile stresses on channeltron neck.

The second consideration is discussed and analyized in this report.
The forces acting on the channeltron are illustrated in Figure 1.

Ref Material (Attached)

1. Sketch of channeltron in letter from W.A. Smith
dated 6 June 1967

2. Dow Corning bulletin on Sylgard 182

Engineering Data

1. Temperature Range 20°C to 80°C
2.  Coef. of Exp. (Sylgard 182) = 300 X 10-6 inch per oC
3. Coef. of Exp. (Glass) ~~ . 50 x 10-7inch per ®°F(Marks handbook)
4, * Gilass strength tensile = 10,000 psi ( = " )
(common glass) Compressive = 50, 000 psi ( n " )
Sylgard strength tensile = 800 - 1000 psi (See Reference 2)
Young modules of elasticity
of Sylgard 182 = 90 psi
* Although compressive strength is shown

Glass Basically Fails in Tension

Reference Marks Handbook
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Sylgard® 182 resin is a low visCosily;so ventless silicone

Y ,
resin designed for potting, filling, embedding and en-

capsulating. It is supplied as a nearly colorless fluid that
flows easily, even around intricate parts.

Feotures of the Fluid Resin

Sylgard 182 resin is easy to process and use. The
resin and its curing agent blend readily, and the low
viscosity of the catalyzcd material (under 4,000 centi-
poises) coupled with its long pot life (about 8 hours
at 77 F) make it practical to use in automatic dispensing
equipment.

Neither the resin nor the curing agent is known to
produce any toxic effect upon contact with the skin, nor
to give off any noxious fumes during mixing or curing.

Sylgard 182 resin cures at moderate temperatures, and
without exotherm. When mixed with the correct amount
of curing agent, the resin will cure in 4 hours at 65 C
(149 F); cure can be accelerated by using higher tem-
peratures. The rate of cure is constant regardless of
sectional thickness, or the degree of confinement.

Features of the Cured Resin
When set up, Sylgard 182 resin needs no further after-

‘bake. It can be placed in service at once, at any oper-

SYLGARD 182 Poﬂ'mg and Encapsulahng Resin

cen —65 C to 200 C. Other

features of the cured resin are:

* fransparency —embedded parts can be inspected
visually;

* easy repairability — sections of the resin can be cut
out for replacement of components; new resin can be
poured in place and cured to re-form a tight seal;

¢ physical and electrical stability — retains properties
from —65 to 200 C (—85 to 392 F), over a wide
range of frequency and humidity;

* firmness ond flexibility — Shore A Scale hardness of
approximately 40; elongation of approximately 100
percent;

¢ mechanical sfrengfh — tensile strength in the range
of 800 to 1,000 psi;

* good damping qualities — low transmission of vi-
bration and shock;

¢ self-extinguishing —as tested in accordance with
ASTM D 635;

e no depolymeriiation — will not depolymerize when
heated in confined space;

o fungus resisfance — non nutrient when tested in ac-
cordance with MIL-E-5272.

SPECIFICATIONS FOR SYLGARD 182 RESIN
{These values are Dow Corning quality control standards)

As Supplied

. ASTM D-1298, Specific Gravity at 25% € ... ivietin st et ear e eeanennnnsnns 1.05+0.03
ASTM D-4435, Viscosny at 25° C centistokes . .....oviiniiiiiiiiiina 4,000 to 6,500
Shelf Life at 25° C, MiRIMUM ..ottt ittt i s et ee e seesarreneaneanans 1 year
Pot Life at 25° C (with 10 pph curing agent added), minimum .................. 8 hours
APHA Color, maximum . . ....iuiitiitttitietaaraaee it raenennannss ... 250

Cured properties using 10 parts by weight of curing agent to 100 parts by weight of resin.

After 4 Hours ot 65° C

ASTM D-792, Method A, Specific Gravity ............oevveunennernnnnnnns 1.05+0.03
ASTM D-676 Hardness, Shore A Scale Durometer points, minimum .................. 35
- ASTM D-149 Electric Strength*, volts per mil, minimum ..............ccvveeeean.. 500
ASTM D-150 Dielectric Constant, maximum, at 10° eps ............c0vvuunnnnn t... 2.88
at 10° CPS ..viiiiiiiiii ittt 2.88
ASTM D-150 Dissipation Factor, maximum, at 102 €pS ......ovvvvinnnrrerinnrnnns 0.002
at 10° ¢ps ............ N 0.002
ASTM D-257 Volume Resnstmty, ohm-cm, minimum ................ e eeens 1x 10"
After 1 hour at 150° C: '
.ASTM D-412 Die C, Tensile Strength, psi, minimum ..............c..cccvivirninnnnn. 800
ASTM D-412 Die C, Elongation, % Minimum . ......ivuronttintrnrenennensnnnenn 100

"* Tested on specimen 0.062 inch thick, using %-inch standard ASTM electrodes. 500 volts per

second ratc of rise.

(Continued on next page) [>

The information and data contdined herein are based
on information we believe reliable. You shoutd thor-
oughly test any application, and independently

EL QA ( (u\.;\"

BULLETIN: 07-214 DATE: AUGUST, 1966
ELECTRONICS PRODUCTS DIVISION

n;\

conclude satisfactory performance before commer- e e

cialization. Suggestions of uses should not be taken

as inducements to infringe any particular patent. i

i i itind

MIDLAND, MICHIGAN 48640

o ~--—-~~—-—-~--._t] DOW CORNING CORPORATION

ATVANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK

P.age 4.




N A O T A & VAT IR

B

Y T T T e s e e
F AR e Y AV LY

ReExzZ 2
TYPICAL PHYSICAL PROPERTIES
~ (These values are not intended for use in preparing specifications) .
As Supplied
07 Lo O N ....... Light Straw
Silicone Resin Content, Percent . . ... ..ttt eierooressosecroreassnoesasansas 100
Specific Gravity at 25C (TTF) . oiviivniiiiiiiieiinenann. e e 1.05
Viscosity at 25 C, centistokes . .. ... .iiirieinernnerrnnerrnneennss e, 5,500
Viscosity, immediately after adding curing agent, centistokes ..............oouvneennn 3,900
Shelf Life at 25 € .. i it i ittt ettt eieenani et { year
. Pot Life* at 25 C (with curing agent added) .........ciiiiirerriinrnenrnnann. 8 hours
* Time required for catalyzed viscosity to double at 25 o
As Cured (4 hours ot 65C)
L0 [ N Transparent; colorless to light straw
Hardness, Shore AScale ................. N . 40
Specific Gravity ..................... e et aeea e it e aanee 1.05
Thermal Conductivity, cal per [{cm) (degreeC) (sec)] ....vvviiieernivnnnn. ... 35x10*
. Linear Coefficient of Thermal Expansion, in/in/degree C (—55to 150C) ......... 300x 10" L~
MIL-I-16923 C Thermal Shock Resistance, from —55 to 155 C ............. Passes 10 cycles
Weight Ldss'*, percent, . '
after 1,000 hrs at 150 C (302 F) . iitirintriiiereieenerensneseinnonanoanens .. L6
after 1,000 hrs at 200C (392 F) ....coviverinninnnnn. ettt 32
Water Absorption, percent after 7 days immersion at 25C (77F) oo innnnnnn. 0.10
o Brittle Point, degrees C, Jower than . ... ... .. .. ii.iiiirinrernnernrrnronenennnen -70
{ R O L TP eeeii.. 1430
Radiation Resistance, Cobalt 60 Source ........ Still usable after exposure to 200 megarads;
T hard and brittle after 500 megarads
Flammability (ASTM D 635) ................c.ciivieiiieneenne. ... Self-extinguishing
. Specimgn size: 1 inch by 1% inches by 1/16 inch thick.
TYPICAL ELECTRICAL PROPERTIES '
(These values are not intended for use in prepnaring specifications)
General Date® < High Frequency Datat
Cured, then . at at at
I,M“églfzurs ' Properties —55C 23C 150 C
As at 200 C
Cured (392F) Diclectric Constant (ASTM D 150)
ASTM D 150 Dielectric Constant, A 1X10°CPS vvennnnnnnnnn. 290 279 250
?gfi’;s' e g:’lg :g: at 3X10°CPS .otiitininnn 236 2.77 2.48
- at 8.5 x 10°cps ..... e 2.81 2.73 245
ASTM D 150 Dissipation Factor, ‘ ‘ .
60CPS . .uiuans. 0.001 0.00¢ . .
10°¢ps ........ 0.001 0.001 Dissipation Factor (ASTM D 150)
ASTM D 257 Volume Resistivity, ' at I1x10%¢cps .....ovnnn..nn. 0.0200 0.0081 0.0026
ohm-cm ....... 2x10% 2x 10% At 3X10°CPS ..ovvnnennnns £ 00240 0.0120  0.0040
AS“{ D 149 Electric Strength, AU8SX10°CPS «vonnennnnnn. 00290 0.0199 0.0073
volts per milt .. 550 600 '

* 0.062 inch-thick specimens, cured 4 hours at 65 C.

rate of rise.

3 These values were determined at the Massachusetts Institute
% inch Standard ASTM Electrode, 500 -volts per second of Technology Laboratory for Insulation Research.
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AREA OF THROAT

D = OD = .,0380" 00

1]

D, = 1ID .0 80" -,030 =.050"1ID

. 015" inch wall thickness

AREA OF THROAT OR BASE OF CONE

Atzn'DZ - n‘D% = _11'(D12 - DZZ)
4 ) 4
At T ((L080)2 - (.050)2)
Ay = = (.0064 - .0025)
e
_r ( .10010) .

"3>
"

"

Ay 3.14 x . 001

\
\

. 00314 in2 Area of Throat of Channeltron X

o+
i
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MARSHALL ILAB TEST
OF SYLGARD FOR

YOUNGS MODULES OF ELASTICITY
(Not Available In Sylgard Bulletin)

Young Modules of Elasticity

- // - J7 010" v = Stress = F/A
f [LL L1 'AT— ote Strain YA
= .90/ Y = FIl
‘l A=lxr:1" * Aa
i Y = 1 x.90lin
PRy LM TS 1inZ .010
Y = 90 psi

Force due to sylgard on the contact area (see page 5 for lateral contact.
area)

The force exerted on this surface is

F = 90x.2x.0l0 = .18 %
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LATERAL CONTACT
AREA CONE

BY SYLGARD

D M“*L“.Zfo

M 2 ! 125 Lateral Area Total Cone
“ ' 7\ AL =1/2 r DIl
O ‘ "
, .44 Ay, =1/2 m (.250) (.44)
|
T A =,173
- »L P L
Check \ ‘Z Lateral Area Top Section of Cone
A = rS(r+r]) | AT = 1/2 D (3.4)
Net = 1/2 .04 (3.4)
A = r .25 (.125)+ (.04) = . 0426
A =m ,25 (.165)
. 1.73
A = .130iP2 (Check Only) - . 043
Net Surface = .130in2

ASSUME AREA ~. .20 in% |
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STRESS ON GLASS THROAT

F 22,/:/ |
v ) # #
s & - ¥F, = F = .2
FHt/ F.—.z v
Fv = FH TanQ

F, = (.2) (Tan 22-1/2)
F, = (.2) (.414)
F, = .08
F, = .1#
Glass Throat
Stress = ..F_‘X_
A Throat
8 . = .1 = 30psi
- . 003
Assume Worst Case
S =_.5 = 500psi (strength of glass = 10,000 psi in tension)

Cver 20X Safety Factor
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CONCLUSION

Based on these calculations a safety factor of 20 is evident on the
stresses believed to be exerted by the expansion of Sylgard on the
Channeltron Throat.

During the freezing cycle the stresses would be reduced accordingly.

If the 1st consideration (mentioned earlier) is believed to be true , then
the analysis would still apply for the freezing cycle with no severe
stress on the glass throat due to sylgard.

.




APPENDIX G

Assembly Drawings, High & Low Energy Detection
Alignment Fixtures
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APPENDIX H

Paint Specifications

Materials List




S-13, S-13G AND S-13H PAINT SPECIFICATIONS

Formulation:

the

Parts by Weight

Material _ S-13 5-13G S-13H
SP500 zinc oxide (New Jersey Zinc) 240 - -
PS7~-treated SP500 zinc oxide - 240( 373
General Electric RTV-602 silicone 100 100 100
Toluene, U.S.P. ' 175 175 200

515 515 673

The zinc oxide, the RTV-602, and 100 parts by weight of

toluene are premixed and charged to a porcelain ball mill

in a quantity sufficient to just fill the void space when the

g

mill is one-half full of grinding stones 0.5 in. in diameter.

The
The
the
and
and

but

paint is ground for 4 hr at approximately 70% critical speed.

critical speed (rpm) is given bys: W, =4F§*2', where R 1is
s

radius of the mill in feet. The basic charge is then removed,
the remaining toluene is added to the mill. The mill residue
the solvent are ground until the contents are uniformly thin,

not for more than 5 min. The contents are then added to the

main charge, and the whole charge is mixed thoroughly. NOTE:

THE

SRC-05 CATALYST IS NOT ADDED UNTIL THE PAINT IS APPLIED.

)
)

-
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Preparation of Paint for Appiication: The paint is fur-

nished without the SRC-05 catalyst. The catalyst is added as 1
part SRC-05 in 10 parts of toluene: The catalyst solution is
added to the paint with thorough stirring. A low catalyst con-
centration is recommended in order to ensure optimum stability
to ultraviolet irradiation in vacuum. A concentration of 0.4%
based upon RTV-602 provides optimum stability without greatly
sacrificing terminal-cure properties, although a coating prepared
at this concentration représents the lower limit without sacri-
ficing cure and physical properties. Somewhat better physical
properties are obtained with a‘catalyst concentration of 0.5%
based on RTV-602 and still better properties-are obtained at
0.75% SRC-05. The parts by weight of paint to which 1 part of
SRC-05 catalyst and 10 parts of toluene are added are given in

the following table for several catalyst coﬁqentrations.

SRC~05 CATALYST-TO-PAINT RATIOS

SRC-05 A Parts by Weight of Paint**
- Concentration* S-13 S-13G S-13H
0.4 , 1290 1290 1680
0.5 1030 1030 1350
0.75 ~ 690 690 900
1.0 515 515 675

*based on RTV-602 solids

**(to which 1 part SRC-05 in 10 parts toluene *
is added)

1T RESEARCH INSTITUTE




The catalyst solution is added only as the paint is used and to
only the amount that can be applied in a 50 min period. Allow
the catalyzed paint to set for 10 to 15 minutes before applica-
tion to the primed surfaces. The paint should be thoroughly
stirred before transfer to other containers or before addition
of catalyst.

Preparation of Surfaces for Painting: Standard surface

cleaning procedures should be used to prepare the sdrface for
appiication of the S-13 paint. S-13 paint can, in general, be
applied to any surface to which the required primer can be applied.
The primer, General Electric's proprietary SS-4044, can be applied
to either anodized or zinc chromate-primed surfaces. It is pre-
ferable that it be applied to clean bare metal or to anodized
sﬁrfaces, however. Greasy surfaces should be cleaned with stan-

dard detergent and water prior to priming; they should be thor-

oughly drvy.

Application of Paint: The primer can be spray-applied

(Binks model 18 or comparable gun) at about 30 psi. Only about
0.5 mil of primer is required (just enough to provide a base for
the S-13 paint). The primer~should be allowed to air-dry for
1 to 2 hours before applicafion of the S-13 paint.

The S-13 paint can be spray-applied with a Binks model 18
spray gun (or comparable gun) at a gas pressure of about 60 psi.
Unless missile-grade air is available, prepurified nitrogen or

prepurified air must be used. The S-13 paint should be allowed

IIT RESEARCH INSTITUTE




to air-cure 16 hours before handling. IT IS IMPERATIVE THAT DUST
AND DEBRIS BE KEPT OFF THE SURFACE DURING THE CURING PROCESS.

The wet film thickness of the paint can be measured by
either the Pfund or the Interchemical wet-film thickness gage,
or a suitable bridge-tyée gage. Dry film thickness can be measur-

ed with a Fischer Permascope nondestructive thickness tester,

type ECTH.

Reapplication: Soiled or damaged areas can be recoated.

Soiled areas must be cleaned thoroughly with detergent and water

" and dried before application of additional S-13 paint. Damaged

or gouged areas can be recoated by making a paste of S-13 in

" which the bulk of the solvent is omittéd. Such a material can

be trowelled or brushed over the damaged areas and cures
tack-free within a few hours.

Storage of the Paint: The paint is supplied in various

quantities. Since the paint cannot be mixed with catalyst solu-
tions in larger lots than can be applied at one time, it may be
desirable to store the paint in smaller containers. If smaller
containersAare utilized, only glass, nickel, or unlined, unleaded,
unsoldered steel cans can be used. The caps, tops, or closures

of these containers should not possess gummed seals or any mat-
erial soluble in toluene (we use unplasticized Mylar and aluminum-

foil seals).

T RESEARCH INSTITUTE




Physical Properties: Paint S-13 (and S-13G and S-13H) is

rubbery and resilient. Therefore, it can be gouged by a sharp
tool with little effort. 1Its adherence is excellent when a
primer is used but is very poor when applied directly to a metal
substrate, in which case it can be stripped from the substrate
in one piece. 'Becéuse of the resiliency of the surface, dirt
tends to cling to the surface. Dirt can be easily removed by
wiping with a water-moistened CLEAN, SOFT cloth. NOTE: S-13-
TYPE COATINGS SHOULD NEVER BE CLEANED WITH ORGANIC SOLVENTS.
S-13 coatings withstand more than 10 thermal-shock cycles corn-
issting of immersion in liquid nitrogen followed by rapid heat-
ing to 200°F. The paint can be torsionally stressed to 90°
without failure and withstands repeated bending to 180°.

Optical Properties: Minimal solar absorptance is not

obtained until a thickness of nearly 10 mils is reached. The
following tabulation is provided as a guide for S-13. Similar
values have been obtained for S-13Hj; the ag of S-13G is about

0.01 higher for each thickness.

Thickness Solar Absorptance
(£0.25 mil) , (x0.01)

0.30
.25
.23
.21
.20
.19
018
.17 )
0.17 -

QUMW WM KM

-
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A working range of 5 to 8 mils is recommended. For coatings
of 5 mils or thicker, the total hemispherical emittance is

0.85 or better at 300°K.

IIT RESEARCH INSTITUTE
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~Hl T Research Institute
.1 10 West 35 Street, Chicago, lllinois 60616

J o 312/225-9630
CATALYZING S-13 TYPE PAINTS

While recent experiments have shown the catalyst concen-
tration is not as critical a factor in the stability of S-13
type coatings as it was once thought to be, we would still like

to recommend keeping within 10 per cent of the figures below.

Basic formula: catalyst SRC-05 0.5 per cent by weight of
non-volatile vehicle solids, or 0.5 lb. solid catalyst to 100 1b.
RTV-602 solids.

S-13 type paints are normally formulated on a basis of 20
per cent non-volatile vehicle by weight of total paint, so 100 1lb.
RTV-602 solids is in 500 l1lb. of. paint.

The catalyst required then becomes .5 or 0.1 per cent by

weight of total paint. 500

To simplify handling we furnish the catalyst as ten per
cent concentration in toluene or, for small quantities of paint,

at one per cent concentration in toluene.

The required mixture then becomes ten parts paint to one
part of one per cent catalyst or 100 parts of paint to one part
of ten per cent catalyst (by weight). One pint of paint averages
700 grams which calls for 70 grams of one per cent catalyst or
seven grams of ten per cent catalyst for the pint of paint.

If the catalyst is to be measured by volume, use 80cc of
one per cent catalyst to the pint of paint or 8cc of ten per cent

catalyst.

Keep the catalyst solutions cool and in the dark except

when actually mixing.

F. Rogers
9/12/67

1IT RESEARCH INSTITUTE
Formerly Armour Research Foundation

of Hiinois Institute of Technology




MATERIALS LIST ¥FOR ALSEP/SIDE /CCGE

METALLIC MATERIALS

Aluminum Alloy 5052-H32 per Spec QQ-A-318c¢
Aluminum Alloy 5052-H34 per Spec QQ-A-318c
Aluminum Alloy 6061-T6 per Spec QQ-A-327b

Aluminum Alloy 2024-T3 per Spec QQ-A-355c¢

Aluminum Alloy 3003-H14 per Spec WW-T-788c-1
Stainless Type 301, 303, and 304 per Spec QQ-S-766¢c
Stainless Type 302 per Spec QQ-W-423

Gold Plating Mil-P-55110 and Mil -G-45204A

Magnesium AZ31B-H24 per Spec QQ-M-44

Copper Plating Mil-C-14550

Silver Plating QQ-S-365A

Copper-Constantan Awg 28 and Awg 24 thermocouple wire
Platinum black deposition ML Spec S40368

Alloy 180 wire, ribbon, and rod material

Electroless nickel Mil-C-26074A

Phospher bronze

Solder 60/40 ML Spec S40126

Gold plating over copper-Dalic process(Gold touch-up process)

NON-METALLIC MATERIALS

Epoxy Board - Mil-P-18177

Lexan -~ Polycarbonate

Nylon

Foam - Eccofoam FPH

Sealant - RTV 60

Epoxy - Epibond 1210

Epoxy - Hysol 4268

G110 Glass fiber board

Sealant - RTV 108

Glyptol 1202 G.E, synthetic resin

Glyptol thinner 1500 or 6710 G.E.

Epibond 1210

Spot bonding and potting RTV 102

Hysol 4238 ML Spec S40109

Protective welding board wafers Krylon ML Spec S40396
Fused silicon glass mirror, Lockheed Spec LLAC 43-4322
Mirror coating (silver under inconel) OCLI SI-100
Loctite sealant ML Spec S40244

Silk mesh and silk thread

Alumuminized mylar 3 mil and 1/4 mil

Sylgard 182 potting material Dow Corning

MiSCELLANEOUS MATERIALS

Paint S-13G ITT

G.E. Silicon primer finish S-13G paint

Gold tape Y-91845 Scotch-3M

Connector material Microdot MCDB series

Silver conductive paint or coating (G-C Silver) ML Spec S40402
Freon cleaning agent

Tri-chloroethelene cleaning agent




ITEM

10

11

12

13

14

15

ALSEP/SIDE MATERIAL LIST ADDITION

DESCRIPTION

Foam-Eccofoam FPH

Epoxy-Epibond 121

Sealant-RTV 108 GE

Sealant-RTV 118 GE

Glyptol 1202 GE Synthetic

Glyptol Thinner 1500 or 6710 GE

Crylon, Protective Spray

Silk Mesh and Silk Thread

Sylgard 182 Potting Material - Dow Corning
Paint §S-13G Illinois Institute of Technology
GE Silicon Primer Finish S13-G Paint
Gold Tape Y-9184S5-Scotch 3M

Connector Material Microdot, MCDB Series Diallyl
Phtalate MIL-M-14F

Epibond 1210 (Repeat - See item number 1)
No-Mar Nylon Tip Set Screw

Delrin 100
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