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~UNTROL MODE ANDL STATUS SIG NAL S

004 DE SATURN ULL TR VENT VE ULLagg THRUST PRES (1p6) DE ABORT

: 14 AQ4
UL‘,’Q) ‘:»-"L:JL G/ N =Wl EL-A\ O Ll =

158 SIVE - | ‘?.1‘:%,"1"‘ "‘“, :. Vi t } | /,(,l &4 ) F 5
066 VE SIVB SEFARATL . 1V3 SEPARAIL/ I (42) i ADURT STAGE

£ ADS

- DE LIFT OFI JE LIFY oFF (S1IVB) (108) DE AUTO THROTTLE l A
o [$ 25 )

J8 )
06 LE GUIDANC ZASE 4 GUID REF RELEASE ‘1017 DE  UISPLAY INERTIAL DATA 77 Al2
[

060 DE G/N ENTRY MOL VL LEM ATTACHED (44) DENC sPAR

£ CHAN 32 Blt1 11 °

067 DE  CM=3M SEPERATIUN vE M SEpERATL (43) Dt STAGE VERIFy 73 A23

040 DE G/N ATT CNTRL MODE VE HOLD FUNCTIOUN (58) VE ATTITUDE HOLD MODE

U

65 AD2

065 DENC SCS DV MOUE YL FREE FUNCTION (59) VE AUTO STABILIZATION 64 AD1
083 YE ACCEPT UPLNK (60)  DE  ACCEPT UPLNK (PERN WIRED IN)
'R 5 DE SPS READY (41) via ENGINE ARMED 16 AD6

B41 CBNC Ll - ROLL GIMBAL TRIM 32 bog B
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DD MEMO NOe 185 REvel4=gOWLER

084
033
034
844
845
840
848
850
851
852
854
855

BLOCK 100

BLock 11

spaRE INBITS AND OUTBITS

PENC
DENC
PENC
PENC
PENC
DENC
CBNC
CBNC
CBNC
CBNC
CBNC
CBNC

spARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE

CHRN
CHN
CHN
CHN

CHN

CHN

CHN
CHN
CHN
CHN
CHN
CHN

* NOT WIRED TO

30-08

3¢=12 *
3¢=13 *
32-14 *
3e=16 *
33=-01

11-08 #
1110 =
l11-11 *
li1=12 *
12=7

=1y ®

501300

LEM

DERC
DENC
DENC
DENC
DENC
DENC
CENC
CBNC
CEBNC
CiNC
CBNC
CBNC

SPARE
SPARE
5PARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE
SPARE

THE INTERFACE CONNECTOR,

CHiN
CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHiN
CHN
CHN

0lel0eb7

30-08

3z=12 *
32«13 »
32=14 *
32=16 #
33-01

11-08 *
11-10 *
Ti=}l ®
1i=12 ®
12=7

=i B




D0 MEMU

B8la

y

n"JDo 15‘) }‘.t’_“/ol“""bk_ﬁv'v; ER

BLOCK 100

BLOCK 11

REACTIQON (UnghUL JETS

oM

*)\/,‘FCH
A/ mpch
=X/ +PCH
+A/""LH
+*XA/7 s+ YAW
=X/ -y AW
=X/ +YAW
+A /Y AW

+Z/+RLL

+Y/=RL

CM

+PCH/=X/+YAW (9)
~PCH/+L (12)
+PCH/=X/=YAW(1l1l)
~PCH/*+L (10)
+YAW/=X/+PCH(13)
“YAW/ =X/ =PCH(16)
+YAW/=X/=PCH(19)
=fal/=X/7+PCH(14)
+RLLZ(+Yo+ZL) (17)
“RLLZ (=Y e=4) (20)
+RLL/Z(+Yo=ZL) (19)

~RLLZ(=Ye+Z) (1B)

“A/=F/+hR s
+R/*¥P /=K

wX/*R/ 4+

+ X/ =R/ =P
wA/*P /=iy
+X/=pP/+R»
~X/=R/=Py

+X/+R/+P s

+L/*Y AW
wl /=AW
“Z/*YAWY
+72/=YRWs
+Y/*YAW,
-Y/=YAKY
=Y /*+YAW

+Y/=YAWr

01,10,67

q4u DO

18 18]
3L4 NU
h"v NG

}. L 18]
LV U
3} R19)

Gt NG
it NG

1:3 NCI

15

EO0Y
EC1
EOS

EC2

[PRTR R
anaRw

»

dHUE
R-R 8

-~

B

LEL)
ann
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50 MEMO NOe 185 REVe14=BUWLER

B5B
859

860

8l7
818
819

820

BLOCK 100

S8LOCK

11

a771TUDE S1ONALS

B4
L

VE

vE

PE

A=iC
A=NC

AmNC

PITCH MAN RoT

PITCH MAN ROT

YAW MAN ROT

YaW MAN RQT

ROLL MAN ROT

ROLL MAN ROT

PITCH BMAG

PIiTcH
ROLL
ROLL
YAW

YAW

BMAG
BMAG
BMAG
BMAG
BMAG

(62)
(62)
(63)
(63)

(64)

(64)

501300 0le¢lOeb7
LEM
Dt +EL (LPD) +4+PMI

DE -EL (LPD) +=PMI

3 «YMI
DE -YMI
DE +AZ (LPD) +RMI

DE Az (LPD) s=RMI

A -« PROP PITCH RATE CMD 40
A = PROP RoLL RATE CMD 41

A = PROP YAW RATE CMD “l

YGNC
YGNC
YGNC
YGNC
YGNC

YGNC

Col

Co2

Co3

3:

[
quue
nnae

'3

Huse
HAARN
-~
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- L 501300 0lelOeb7
L TRANSLATIONAL Commanps
L
o D +X TRANS COMM (MAN) (34) DE  +X TRANS COMM (MAN) 43
® it pE =X TRANS COMM (MAN) (35) DE =X TRANS COMM (MAN) 44
~ Sk pg  +Y TRANS COMM (MAN) (36) DE  +Y TRANS COMM (MAN) 45 Bo3
' & DE =Y TRANS COMM (MAN) (37) DE =Y TRANS COMM (MAN) 46 BO4
e DE  +Z TRANS COMM (MAN) (38) DE  +Z TRANS COMM (MAN) 47
i DE =z TRANS COMM (MAN) (39) DE  -Z TRANS COMM (MAN) 48

s

P ® o o o o

e
p Tl 1
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20 MEMO NO,

031
03¢
063
104
041
042
047
048
050
409A
4090
409C
064
069

092

035

p— I ———

185 REV,14-BOWLER 501300 011008
BLOCK 100 BLocK 1 LEM b
RENDEVOUS gaDAR
YGNC ROR IN O YGNC YG  RROR IN @ Fo3
YGNC ROR IN 1 T YG  RROR IN ) Rk :
DENC REN RDR DATA GOOD ®
ik —— ®DE CERQI oPT *UE KR DATA GOOD (LRS pTGD) Fot w o
XANC RANGE GATE KANC XA RRDR RANGE GATE (LRs BE MD s) FO4 g+
XANC RANGE RATL GATE RANC XA RRUR RANGE RATE GATE (LRS 1S5T)Fos |
XANC SYNC FOR READP OJT XANC XA RROR SYNC FOR READ QuT Fob ‘ °
XCNC RADAR GATE RESET KENC XC  RRDR GATE RESET Fu3 Pf
XCNC DISCRETE SIG CARR 1‘E:.§.
SO Cz5 G/N ENTRY SELECT ®50 * CUT oFF CMD (SIVB) (111) 50  RR AUTO TRK ENAELE (LRS TREN) Fio = ?a?;‘
WD % CUT OFF CMD RET wyD (LRS TR EN RT) . 2 i
®WDONC SPARE WD RR AUTO ANSLE ENABLE RET - ¥
DENC G/N AUTO RR DENC DE RR POWER ON 7 AUTO (LRg BEMp) FOB
PENC DE KR RANGE LOW SCALE (LRS LK ON)Fp9 '
YENC SPARE (INQ=%) :
YENC SPARE (INU=14)

. SIGNAL APP:ARS HERg ONLY FOR COMPLETENESS-NOT TO B INCLUDED IN CIRCULT COUNTe



op MEMO NOe 185 REVela=BOWLER 501300 0lelDeb7 8
2 . £ , BLOCK il = o~
BLOCK 100 LEM »
2 N
LANDING RADAR
2 )
2 071 o YG  LROR Iu O GO® A
L7 Y GNC o C R T = Bugu
= Ao . T R GO7 AR R
. Lok Eoa ' WD apPT MOPE Sw " FNTTN &
106 DE OPT MCDE SWZ (RGL CNTRL) WOE OPT ROVE oW (AGC CNTRL) ®#Dg LRDR RARGE DATA GOQD Gog *
. - 107 DE  OPT Mp W3 (sT TR ON) spE  OPT ™MD SW3  (cTR TR ON) ®DE LR POSITION 1 (DEsC) Gl0 = ¢
183 YE  STAR PRES sPE.  STARI PRES «DE LR POSITION 2 (HOVER) By -
6 = ,; B P - — J
039 WiV DE  LRDR VEL DATA GOOD Gl2
& 043 KANC xA  LRDR XA VELOCITY GATE G603 -
Dk KANC XA LRDR YA VELOCITY GATE GO&
‘ sl r“\;
045 KARC XA  LRDR ZA VELOCITY GATE GOS%
6 046 KANC XA LRDR RANGE GATE GO2 ~
051 KANC XA LRDR SYNC FOR READ QUT GO6
*® * el Y
052 ACNC XC LRDR GATE RESET GO1
~ 407A 5D C23 G/N ATT CNTRL SELECT®SD #* INJ SEQU STRT (SIVB) 104) &35V LRDR PpS CMD (HOVER) GOy ® ~
g 4 [ TN : , R Hud
4070 ByD # INJ SgEQU STRT RET 8D LR HOVER PUS RET = L)
~ '3
061 DENC DL LR RANGE LO SCALE G13
" )
< g G51GNAL APPrARS HERE ONLY FOR COMPLETENESS=-NOT TO Bg INCLUDED IN CIRCUIT COUNT. z
( . e
s &
7 &
o a
. )
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LET TS
DD MEMU NOos 185 REyela=BOWLER 501300 Ole10467 9
7 BLOCK 100 LOCK 11 LEM n %
~
{7 4

&/ e " .
‘AAQJlfR LLUQ’(' HHL"‘ TELEMETRY

| xC “ OCK g e
’ 001 XC MASTER CLOCS ASTER CLOCK AC MASTER CLOCK

HU‘) ‘

Ola DLNK STARIT 1% VLN sTART Y - DLNK START HO1
’ 015 Y=  DLNK END (= DLNg gND i

DLNK END HO 2
Lot Y - ) oy Yo fatl o
» 016 Y=  DLNK SYNC YLNG sYNC Y ULNK SYNC HO3 ®

}- ™ 1 A v A . 1L/ ™
017 K= DLNK DCATA WLNG pATA A= LLNK DATA HO 4
X=NC DLNg pATA X = LNK DATA (AGS @
— ' L / ULNK VATA (AGS) 05
e " ‘\U' MMM
G (5 N E ; 5 LE-R
~ 024 YG ULNK O YG ULNK ¢ YG ULnK © JIR ®
Y (4 \ ) ¢ o
025 YG  ULNK 1 ” VNG 3 YG  ULNK 1 J13
- - ~
078 RANC *0° BT CROSS QUT AANC vg* 31T CROSS 0QUT MOl
N :'J 7 ] ARNK ¢ j. ’ l;_{ i ‘; K U ;_j:‘,« UJ R-j E A A iu\. § j L &5 1 ‘l (_n‘(jbq kjL‘-l I\"UL; ~<
080 TONC *0° BT CROSS IN YGNC Q' Bl1 CROSS N MO 3
081 oG 1Y BT CROSS IN YOGNC *1r BIT CROSS N MO&
-~
RRY
nnaRn
pa
-
.m'
&



DD MEMO NO. 185 REV e 14=BOWLER 501300 01410¢67 o
b V‘L/ i{ - ;.f:""
BLOCK 100 LOGR LEM
-~
D1sPLAY 51 GNALg aud
ANAR
e
026 SDNC COMP FPWR FALL '
401 gDNC CDU ZERO LIGHT (C3)
Y
402 sp CDU FaIL LIGHT (CO)
403 sp PIPA FAIL LIGHT (C7) €
404 50 IMU FAIL LIGHI {C8) 3
405 SDNC SPARE LAMP (C9)
406 WD COMMON (401=405+4510) ]
417 sp  PROGRAM ALARM (TEL) %
413 50 COMP ACTIVITY (TEL)
414 SD G/N ERROR (TEL)
415 SD PRGRM CHK FAILALARM (TEL) 3
416 5D SCALER FAIL ALARM (TEL) TIE
ARAS
417 SD PARITY FAIL ALARM (TEL) ?
418 50 COUNTER FALL AL ARM (TEL) =
419 S0 KEY RELEASE (TELD
420 D RUPT LOCK ALARM (TEL) @
421 S0 TC TRAP ALARM (TEL) !
422 Wb CRC OV
-~
423 SD BLOCK UPLINE
424 S0 ENCODER ZEROING (TEL) -~
425 5D CbU FAIL (TEL)
-
426 sD PIPA FAIL (TEL)
4217 SD  IMU FAIL (TEL) @
TTL
annn

42y wD CRC #+5Yy
»
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DD MEMO NO, S RI 4mp0 LER : - . 5
X DD ME N 185 Riyel Y4 s 501300 01010067 11 3
¥ BLOCK 100 “LOLK 1] LEM ¢
7]
¢

PISPLAY g1gALS

3 434 WD GRP 11 RET
‘ lx {:\[\L_ }\. " p ‘
00¢ " ALT MTER (AR 7 LO2
a . K‘—H,L XA ad -t
003 ALT MTER LWL 7 LO1 ‘
KANC Y A A ,
? 010 ‘ XA ALT RATE MTR '1' 8 LO4 P
Xf\_,\(u % 5 " i
013 XA ALT RATE MTR o' 8 Lo3 et de
028 el CBNC ALT METER SYNC LOS ®
: S ARANC ENTRY vibL + XANC MONITOR INCR (+) Kol ~
030 XKANC ENTRy vEL = XANC MONITOR INCR 5 K02
i TR )
439C Rl il , WONC
439A U 155 WARNING LGHT (51) SU 155 WARNING LGHT g5 103
o 440C f’f‘gf;i. A 3 WONC ~
44 0A oY G/N CAUTION LGHT (52) S0 PGNS CAUTION LGH] 96 102
4410 WONC WDNC
- 441A o ‘_"'xLJL WARNING LGH] (53) U LGC WARNING LGHT 97 101 ~
450 WU RETURN 439=441 WD RETURN 439=441
n 4440 WINC WDNC )
GG4A SPONC SPARE (IIOwa) SPDNC SPARE (1100*5)
4664C WDNC WDNC
- )
46450 wWONC «*;ué’*&& Ay
G45A SOHC SPARE (1100=7) SONC SPARE (1100=T7)
T 445C W DNC WDNC )
Ml
4510 WONC ADNC WONC , , ; hnan
( 451A S0 G/N ERROR LIGH] SONC AGC WARNING SO LGC WARNING (LMP) (LMP; OVIMUIJ1E &
451C WD TIES 10 406 WD INHIBIT PIPA (PLS TORQ) (LMP/)
i 4520 WG aDNC - Wi A ‘ &
452A SONC G/N ERROR SONC 155 WARNING SO 195 NARNING  (LMP) J15
652C WDRC WDNC WDNC -
4530 WDNC WONC ,
453A SDNC STANBY SDNC STANGY ~
l 453C NDNL WDONC
o~
g )




® 501300 0141046
. 7 12
’ . 185 REV.l‘o-BOWLEq' ‘ .
DD MEMO NOe 1 B b = A
e BLOCK 100 awus
@ DISPLAY POWER
* I MM l-i
R0 DOL¥ DIMMER CONTROL SIG  RD  DSKY DIMMER CONTROL SIG N 01 LA
A 442 4D DSKY DIMMER CONYROL RET WD DSKY DIMMER CONTROL RET e
‘ 443 | |
3 Wo 5V STATHS LGHT pWR HI WD 5V STATUS LGHT PWR HI N 03 e
? 448 w0 5V STATUS LGHT pWR Lo WD 5V STATUS LGHT PWR Lo i
449 | .
s
wp 5V CAUT LGHT pur i WD sV CAUT LGHT PWR HI N 04 s
2 446 ap  5v CAUT LGHT pwr LO WD 5V CAUT LGHT PWR Lo o
447 i
W~ 115V VARIABLE 400 CPS SIG W= 115V VARIABLE 400 CPS 516 N 02 s
@ ‘*g; W= 115V VARIABLE cpg RET W= 115V VARIABLE 400 cPg RET : ‘
e
-
@
[
.
(a
o
©
©
o
©
@
©
°

=1\ ‘-.', 5 N el R i e C



5D MEMO NOo 185 REVe14~BOWLET

056
114
L5

116

BLOCK 100

DE  MARK

D= MARK BAR

-=  REJECT MARK
DE ZERO OPT

DE OPT MODE SW¥
DE OPT MODE SWe
DE OPT MD W3
YG OPT *X

YG  OPT =X

YG OPT +Y

YG OPT =Y

YENC OPT FAIL

XC  OPT DISCRET!
XA +X OPT CDU
XA -x OP71 CDLU
XA +Y QP71 CDU
XA -Y oP7 CDU
Y& STAR PRES

i

(LOQO[V;‘)

(5EX ON)

(57 TR ON)

(SHAFT)
(SHAFT)
(THRUNN)

(TRUNN)

CARR
{5HAFT)
(SHAFT)
( TRURN)

( ] K J“f\z )

PE

PE

DE

XA
XA
A A

KA

"4 |
O

(4
G

"U:'\R(

MARg, RESET
RLJLCT :““\‘hr‘
CERY oPT
OPT MoDE SWé (AGC CNTRL)

OPT Mmp SW3 (STR TR ON)

OPT 4y  (SHAFT)
OPT =y  (SHAFT)
OPT 4y (TRUNN)
OPT wy (TRUNN)

+% OPT CBbU (SHAFT)
~X 0Pt COV (SHAFT)
(TRUNN)

vy { TRUNN)

ERR CNTR ENABLE OPT

DISSENGAGE OPTICS DAC

v i

501300 01+10:67% 13
Ltk
Di RATE OF DESCENT (4 AL10
U RATE OF DESCENT RESET AQY
b RATE OF DESCENT () All
D KR DATA GOOD Fov
DE LR RANGE DATA GD GOy
D LR POSITION 1 (DESO) G110
YG +RR SHAFT
YG -RR SHAF1
Y6 +RR TRUNNIORN
YG -RR TRUNNION
DE RR COU FalL
XA + RR SHAF1
XA - KRR SHAFT
XA +RR TRUNNIUN
XA ~RR JRUNNION
DE LR POSITION 2 (HOVER) il
CB = pITCH GIMBAL TRIM 30 o6
Cp ZERO RgN RDR CDU
CH ERR CNTR ENABLE REN RDR
CE  « ROLL GIMBAL TRIM 31 Gk

dudd
AREAR



- 50 MEMO NOe 185 REVel4=BOWLER
BLOCK 100

184

158 DE K1

159 PE K2

160 DE K3

161 PE Kae

162 PE Kl2
163 PE K5

164 DE TRNSW

>

171
17¢
173
174
188
189
831
832

VSN NI G

842
843
191
194

* o o0 e o o

i e S
b'a‘ 4

, 195
" 19
o 193
113
909

BLOCK 11

DE
PE
PE
Ce
C8
CB

DE
PE
PE
DE
UE
DE
DENC
DENC
VENC
DENC
KC
c8
CB
B
VE
DE
-]

[MU OPERATE

5,C CNTRL OF gat (105)
6/C AUTOPIL CNTRL  (26)
51V8 TAKE OVER ENABLE
fvC ENABLE

5TAR TRACKERS oOn

*

MIN IMPULSE + PITCH

MIN IMPULSE « PITCH

MIN IMPULSE +« YAW
MIN TMPULSE - YAW
MIN IMPULSE + ROLL
MIN IMPULSE - ROLL

CDU CLOCK (51,2KPPS)
COARSE ALIGN ENABLE
ZERD (MU CDU'S

ERR CNTR ENABLE IMU

IMU CAGE

155 TURN ON REGUEST

IS5 TURN ON DELAY CMPLY

501300 0lel0eb7
LEM
DE  IMU OPERATE
DE  G/N CONTROL OF 5/C 63
DE  ATT CONTRL OUT OF DETe 61
B + PITCH GIMBAL TRIM 29
B UlSPLAY INERTIAL DATA
CBNC HORIZ viEL LO SCALE
Dt THRUSTER 4D/745 FalL 78
DE THRUSTER 3Uz35 FalL 79
DL THRUSTER 4U/s4F FallL 80
DE THRUSTER 3D/3F FallL 8l
UL THRUSTER 1D/71S FaAlL 82
DE THRUSTER 1U/1F FallL 83
DE  THRUSTER 2U/25 FallL 84
DE  THRUsTER 2D/2F FalL 85
DE GIMBAL OFF 86
OE  APPARENT GIMBAL FAIL 87
XC  CDU CLOCK (5142 KPP3)
Cb  COARSE ALIGN ENABLE
B ZERC IMU CDU'S
B  gRR CNTR ENABLE IMu
DE IMU CAGE
DE 155 TURN ON REQUEST
CB 155 TURN ON DELAY CHPLT

AGT
AQ3
bos

AlS
Al6
Al
Alg
Alg
AcO
Acl
Azz
Loy
P10
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| 50 MEMO NOs 185 REVe14=g0jLER | 501300 01410467 R
¢ BLOCK 100 BLOCK 11 LEM
L 2 [%2 KA 30K GYRO RATE M. TalvEo SELELT XB  + X GYRO SELECT
143 XA  =DX GYRO RATE XB = X gyRO SELECT XB = X GYRO SELECT
@ P44 XA  +DY GYRU RATE KB+ ¥ gyRo SELECT XB & Y GYRO SELECT
= 145 XA  =DY GYRO RATE KB = ¥ gyRo SELECT XB = Y GYRO SELECT
g 146 XA  +DZ GYRO RATE KB * & gyRo SELECT XB  + 2 GYRO SELECT
~ o YA  -DZ GYRO RATE XB = Z gyRo SELECT XB < Z GYRO SELECT
L ~ 148 XC  GYRO RESET KA GYRD ReSET XA GYRO RESET
F';: 5 XA GYRD SET XA  GYRO SgT
m* = g XBI  GYRQ ¢OMM ENABLE XB  GYRO CoMM ENABLE
Eﬁf be 149 XC 800 PPS SET KC' 800 Pps SET XC 300 PPs SET
F ia xC 00 PPS RESET XC 800 PpS RESET XC  g00 PPS RESET
D D 151 XC  3e2 KPPS SET xC 3¢€ KPPS A XC 3.2 KPPS A
EF i 152 XC  3e2 KPPS RESET XC 342 KpPs & XC 342 KPPS RESET B
g 153 XC  25¢6 KPPS SET XCNC 3e2 KPPS C * XCNC 3e2 KPPS RESET Low
5 "" 154 XC 2546 (PPS RESET XCNC 342 KPPS D * XCNC 342 kPPS RESET D
f ~ : 155 XC 12,8 KPPS (PAg SUP SYNC) XC 12e8 KPPS (PWR SUP SYNC) XC 12,8 KPPs  PWR SUp SYNC
901 XC 256 KPPS (PWR SUP SYNC) XC 5.6 KPPS (PWR SUP SYNC)
§ © 156 XC  DISCRT SIG CARR
-~ 157 sD  PUWER FAIL
i ¥ NOT WIRED 7O INTERFACE

ey . R :



DD MEMO NOe 1B5 REVel4=pOybER | 01300 0lel04b7
BLOCK 100 BlLOCK 1# LEM
118 YG  ¢X CpU  (ouT GMBL) re % CBU SMQUr omBL) YG  +X Cpu (QUT GMBL) o |
119 Y6 =X COU  (OUT G¥BL) ro =X OV HOUT gupL) YG =X CoU  (OUT gMBL) |
120 YG  +Y CDU  (INN GMBL) G «Y COUHINN GmBL) YG .Y COU  (INN GMBL)
121 YG =Y CDU  (INN GHBL) v =Y U HInN GmBL) YG  «Y CpU (INN GMBL) ? %ﬁﬂ
122 YG +Z CDU  (MID GMBL) Y +Z CPU IMID gMBL) Yo +Z CoU  (MID GMBL) 2
123 YG ~Z CDU  (MID GMBL) Y =Z LPU IM1p GMBL) YG  .Z Cpu (MID GMBL) fi;
" 124 YE CDU FalL D CDU FAlIL (Iss) De  CDU FAIL (155) g |
126 XA CDU +Xx  (OUT GMBL) XA COVU *X  (DUT GMBL) XA (DU +X (OUT GMBL) g
- 127 KA CDU =X  (QUT GMBL) Xa COY =X ABUT GMBL) XA CDU =X  (QUT GMBL) ‘ﬁ
. 128 XA CDU +Y  (INN g¥BL) XA CDY *+Y  (INN gMBL) XA CDU +Y (INN gMBL) |
129 XA CDU =Y (1N GMBL) XA COV =Y {INKN GMBL) XA CDU «Y (INN GMBL).
b 130 XA CDU *z  (MID GMBL) XA COU +Z  (MID GMBL) o DAl 's S
~ 131 XA  CDU =Z  (MID g“BL) XA  CDYU =Z  (MID gMBL) XA DU =Z (MID GMBL)
Cg 141 YE IMU FallL DE  IMY FalL DE  IMU FAIL
-2 132 YG  +DVX YG  *DVX (STROBED) YG  +DVX  (STROBED)
@ ¢ 133 YyG  =DvVX Yo  =DVK (STROBED) Y6  =DVX  (STROBED)
Lk 134 YG  +DVY YG  sDVY  (STROBED) YG  +DVY  (STRUBED)
=‘J 135 YG  =DVY YG  =DVy ~ (STROBED) Y6  =DVY (STROBED)
© 136 YG  +DVZ YG  eDVg (STROBED) YG  +DVZ (STROBED)
137 YG  =DVZ | YG  =pvg (5TROBED) YG  =DVZ (STRUBED)

2 My 44yt
o
g.‘

138 YE PIPA FAIL
125 DE  TEMD ITHIN LIMITS DE  TEMP



7

0D MyMOo nDe 185 RpVelé4=BoWLER

139
140
197
167

168

BLOCK 100

XC

XC

wb
WD
RD
RD
RD
RO
Wb
WD
WD
wD

RD

PIPA INTERR 32005b1

PIPA SWCH 3200982

A ;_;Ul)s

+c8

+28 B BUS>
oV A L:Uf)s
oV B pUSS
ov (TP)

3VA (TP)
13VA (TP)

+28 V ComMp, (IPI)

GRP Iy SHIELD COMMON
5/Ce GRP V SHLP COMMON

GRP V SHIELP COMMON

SHIELD

TEMP MON,

BLGCK
xC
XC
XC
WD
WD

W )

RPNC

nNw

Il
P1Pg INTLRR

PIPg gWCH 3200581

PIPA UﬂTA PULSE 3200582

+28 A BUS3SS
+28 B BUSS
Ov AsBBUSS
OV (Tp)

4VA (1P)

LaVa (TP)

+28 v CoMP, (TP)

TEMP MON 1

Z2BY (AGC OPERATE)
CNTRL 2 (ACE) (HIGH)
CNTRL 1 (ACE) (LOwW)

INHIBIT POWER FAIL

3200584

&
)\JLB’\JU
LEM

XC PIPA INTERRQUATE 3200598,

0101006]

*C PIPA SWITCHING 3200581

XC  PIPA DATA PULSE 32005B2

WD 428 ABUSS
WU +28 ABUSS
W oy A gUSS
WO gV (1P
RU 4V A (1P)
RU 16v A4 (TP)

RD 28 v COMP, (TP)

&
-

TEMP MON 1
28V (AGC OPERATE)
CNTRL 2 (ACE) (HIGH)

CNTRL 1 (ACE) (LOW,

INHIBIT POWER FAILL

kT

FO1
PO1

PO2

UNHU
anan

Wud
naaf
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DD MEMO NOe 185 REVel4=BOWLER 501300 OlelOesy lg
® BLOCK 100 aLock 1 LEM _
PN 201 KE KEY CODE 1 (NgM) oe - e CO?L_ e DENC A 8
4 202 KE KEY CODE 2 (NoM) o KEERSFE R (N) DERNC L .
® 203 KE KEY CODE 3 (NoM) DE CEY CoPE 3 (N) DE MARK X (ACT) 90 AZS | 8
& 204 KE  KEY CODE 4 (NyM) pE  RELEOPER (R DE  MARK Y (AOT) 51 Nk R
205 KE KEY CODE 5 (NsM) b GEESCPES ) DE  REJECT MARK (AOT) A28 ‘
© : 209 Ke KYBD RESET (N) D-  KYBY RESET () D= MARK RESET (ACT) A27
® 253 oE  KEEEOPEG T DE  KEY CODE 1 001
254 DE  KEY COPE 2 (M) DE  KEY CODE 2 002
b 255 pE  KEY COPE 3 (M) DE  KEY CODE 3 003
® 256 DE  KEY CODE & (M) DE  KEY CODE 4 004
257 DE  KEY COPE 5 (M) DE  KEY CODE 5 005
by 206 Ke  KYBD RESET (M) Dm  KEYBD RESET (M) De KYBD RESET 006
S 207 D=  TEST ALARWM D= STANDBY (NM) D=  STANDBY 007
A 208 K= ERR LGHT RESET D= RESET (LGHT) (NM) D= RESET (LGHT) 008
6: 210 *KE' OR OF 'C' RELAYS W= SPARE (NM) W=  SPARE 009
o 211 W=  SPARE RO 428 KYBD (M) (3R) RD  +28 KEYBD (3R) 010
251 WD  KYBD GRND RD #28B KYBD (N)  (3R) RD 28  (203-205/209) (3K)
ﬁ 213 W=  SPARE A= % SPARE W= % SPARE 039
G 214 TE 0OUTO=] CE  CHN 10~-1 CE  CHN 10«1 O11
w 215 TE  OUTO=? CE  CHN 10=2 CE  CHN 102 O12 P
216 TE  0UTO=-3 CE  CHN 1o-3 CE  CHN 103 933
o 217 TE  OUTOw4 CE  CHN 1o-4 CE  CHN 10-4 D34 T
& 218 TE OUTO-5 CE  CHN 1g=5 CE  CHN 105 015 p
219 TE  OUTO=-6 CE  CHN 1o~ CE  CHN 10-6 Ole
Q 220 TE  0UTO=-7 CE  CHN 1g=7 CE  CHN 10-7 017 >
O * NOT 10 CoNNECTOR L
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5

o4
m
n
>

0D MEMO NOe 185 REVe14=BUWLER

BLOCK 100

221 TE OUTO=g

222 TE  OUTO=5

223 TE OUTO=-10

224 TE OUTO=11

225 TE OUTO=-12

226 TE OUTO=-13

221 TE OUT 0=-14

228 TE OUTO=15

229 7=  PROGRAM ALARM

230 7=  COMPUTER ACTIVITY
231 7=  TEL ALARM / g/N ERROR
232 T=- PROGRM CHK FAILL AL
233 X oo SCALER FAIL ALARM
234 o PARITY ALARM

258

235 T= COUNTER FAIL aLARM
236 | g KEY RELEASE

237 7=  RUPT LOCK ALARM
238 I- TC TRAP ALAKM
244 TC  TIMING
212 TC  POWER SUP SYNC N
242 1C  POWER SYNC M
246 KE ACCEPT UPLNK
239 WD  DISKY GRNU
240 W=  SPARE

BLOCK 11

£ CHN 10-8

o CHN 1¢-9

CE CHN 310-10

3 CHN 10-11

CE CHN 10-12

CE  CHN 1p0~13

CE CHN 1g~-14

CE CHN 1g-15

cB 155 WARNING

B COMPUTER ACTIVITY
Cs  STANDgY LgHT

Cw RESTART

c8 SIVB [NJ SEU STRT
g Sivg cUt OFF

CB TEMP CAUTION

CB JPLNK ACTIVITY

CB  KEY RELEASE (FLASH)
Ce  CGC WARNING BAR

CB  VERB/NOUN (FLASH)
Cg OPERATOR ERROR (FLASH)
cC POWNER SUPPLY SYNC N
e POWNER SYNC M

N SPARE

WD D15&Y ORND

ND 14V B (SWITCHED)

501300
LeM

010l0.67

CE CHN 10=g

CE CHN 10-9

CE  CHN 10«10

CE CHN 10«11

CE  CHN 10-12

CE CHN 10al13

&E CHN 1014

CE  CHN 10«15

CB 155 WARNING

CB  COMPUTER ACTIVITY
Cp  STANDBY LgHT

C-  RESTARTY

CB L ROR POS CMU

Cg KRR ENAgLE LOCK ON
CB  TEMP CAUTION

CB UPLNK ACTIVITY

cB KEY RELEASE (FLASH)
Ce LGC WARNING BAR

cB VERB/NOUN (FLASH)

Cp oPERATOR ERROR (FLASH)
CONC

o POWER SYNC M

We % SPARL

WD DISKY GRND

WD 14V 8 (SwITCHED)

x NOT WIREP TO THE COMPUTER CONNECTOR «

19

Olg

019
020
021
022
023

" D24

025
0ze
021
Oes
029
031
030
038
032
033
034
035

03¢

037
040
04l

043




~
50 MEMO nNOe 185 REVel4=BOWLER
s BLOCK 100
i 241 WD +13V E
=
2643 wD +28Y
5 355
>~ 245 WD GRp I1 SHLUD
€
247 - SFAREL
> 248 W SPARE
’ ) 4 W= SPARE
[ r 4
@
250 wD GRP [11 SHLL
9 252 WU GRP 111 RETH

3

501300 OlelOeb7

BLOCK I LEM

N 5P ARE W SPARE

wD +28V (" wb +28V (M)
WD +28y ' WONC +28V (N)

20

0642

D&

isue
AENgR

ERTRTRY
Aansn
A u

- -
= T

® 9

-

-+

m as
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501300 01410467 21

DD MEMO NOo 185 REV.l“*BOWLERl
LEM

BLOCK 100
| LGHTS ENCOD ZER LMP (C5)

BLOCK 11

301 SD
302 sp  LGHTS CDU FAIL LMP (C&)
303 sp  LGHTS PIPA FALL LMP (CT)
304 sp LGHTS IMU FAIL LMP (C8)
305 sp  SPARE (C9)
306 ) COMMON (301=309)
307 sp €1 ZERO ENCODER (K1)
308 gp  Cz COARSE ALIGN (K2)
309 5D €3 LOCK CoU: (<B)
310 sp Cé FINE ALIGN (Ki)
311 sp Cl1 ROLL REENTRY (K3)
312 WD  COMMON (307=311)
313 5D NOT AVAIL FOR USE
3 3l4 5D ATT CONTR HI (C10)
g 315 WD  ATT CONTR COMMON (C10)

3le sD € 12 zERO'S 0PT CDU'S
331 WD COMMON (316=31T7)
317 SO C 13 TRNS STR TRKR ON
318 SDNC SPARE
319 SDNC SPARE

e 320 SDNC SPARE

'L%?L | 321 SDNC SPARE

322 SDNC SPARE
323 SDNC SPARE




P -

oD MEMO NO o 185 FéL‘V’oI‘*-—Lf‘»u\‘{LE‘\"

BLOCK 100
324A SPDNC SPARE

325¢ SDNC SPARL

326A 50 OR OF ALL ALARMS
327 wD COMMDN (3£6)

5D COND LAMP TEST

un
0
)
.
-

329 SDNC

330 WD GRP 11 RETH JRINS

BLOCK

wRNC
DDNC
WDNC

W u
5D
WD

N DNC
S5DNC
WDNC

(4] \Jix(,
SONC
WDNC

-
W -

A -“
WL/

W
50D
WD
50
#
S0
N Vl
NONC

SDNC
WDNC

501300
1 LEM

{59 ‘v‘il\f(i‘ﬁl;\‘b

v IMU
INHIBIT PIPA puLSE TORG,

5pARE (1100-7)

oPARE (11005)

115V VARIABLE 400 CPS 51G
115V VARIABLE 400 CPS RET

pSKy DIMMER CONTROL SIG
OSKY D IMMER RET

GHT PWR ku
GHT PWR LU

o

U

5V STAT
TAT

9
5V STATUS

L
k
5V CAUT LGHT PWK Hl
5V CAUT LGHT PWR LO
AGC (»,r‘hfd\‘”‘ib)

155 (WARNING)

PGNS (CAUTIOND

RETURN (3429351 4352)

STANBY

22

Y
LEEL

WHE
AAAR




oge
o087
osg
091
8él
869
863
904
865
866
867
868
870
907
908
874
B75

5D MEMO NOe 185 REVej4=BOWLER

BLOCK 100
RD 67

RD 686

RD  68/1/4
RD 68/7/%

% WILL NOT APPEAR ON THE INTERFACE CONNECTOR,

BLOCK 11

RD &7

RD 40(@5/33/60

RD - 40/p5,83/60 "
RD  4Qrps

RD 66

RDNC SPARE

RONC SPARE

RD 17lal74,188/189
RONC SPARE

RDKRC SPARE

RONC SPARE

RONC SPARE

RONC SPARE #

RD 102-104,107/106/182/183
RD 102-104,106/107/182/183

RD 4/T/68

RD 4/7/68 *

301300 01410467
LEM

RD  40/65/159

RD  4/e66/82

RU 4/66/82 #

RD 77152

RD 16G/841/902/906

RL  6T7/68
RD 83
RD . 3717112

RD 173/174

RO  188/189

RD  831/832

RUNC

RONC #

R 18-23

RD 18=23 *

RD 104/64/69

RD  104/64/69 *

23



VR PR u R T i e Ty o ! B e o
DD MEMO NOe 185 REVel4=BOWLER 501300 01410467
BLOCK 100 BLOCK 11 LEM
876 RDNC SPARE RD  106/107/183
877 RDNC SPARE RU  842/843
878 . RONC SPARE RD 39 /6l
879 RDNC SPARE RD  93-98 '
101 RD  102-107/182 RDNC SPARE RD 10271037182
089 RD  102-107/182
165 RO 158=164
090 RD  158=l64
027 WDNC CHASSIS GRND

VST NI 3avw




DD MEMO NO. 185 REV,14=BOWLER

CNTR NOe

NOo ¢4
NOe 25
NOe €6
NOe €7
NCe 30
NOe 31
MOe 32
NOe 33
NOe 34
NOe 3%
NOe 36
NOe 37
NGOe @C
NOe 4]
NOe &
NOe 43
NOo %4

NDe 45

TYPE

M=NT
=N
DINC
MODULAR
MUDJLAR
MOD UL AR
MODJLAR

MODJLAR

(=)
(=)
(4=)
(=)

(+=)

MAGNITUDE (=

MAGNI TUDE (+=)

MAGNITUDE (+=)

MAGNI TURE (+=)

MAGNI TUDE (+=)

MAGNT TUD

E (+e)

INPUT COUNTLRS
11

e

T1

I3

5 (100)

T6 (1600)

K Cotl
Y CpU
g Lnt)
T CDhU
5 Chu

X BMAG (PITCH)

Y BYAG (ROLL)

. BMAG (YAW)

INLNK (UpLNEK s CROSSLNK)

RR RADAR INs SPARE

0l410467

T4
15 (1o0)y

16 (1600)

A QLU
Y CDu
Z CDU
I COU
> CDU
A PIPA

Y PIPA

Z P lPA

HAND CONTROLLER (PI7CH)

HAND CONTROLLER (YAW)

HAND CONTROLLER (ROLL)

INLNK  (UpLnkKs CRSSLANK)

REN RoOR INeLAN RDR IN

25

LT
HARR

@)

Ui
aaan

&

.«J



oD MEMU NOe 185

CNTKR

REVel&4=pU

NDY
NV e

'»(‘
NU o

";
- s
E
< i,
o
)(l
RS
DE

<38

N

i

Ui
;,)i
i
Dl
Dl
DI
) 1
DI

NI

“

L

—

s

ULJ' F)L’1 L“U’i‘ L‘r\ 5

il

GYROJ®O (KoY ol)

™~

E
OUTLNK
SPAREs SPARE

saNR
| ARAS

n)(‘\lj\_;;\j anluobl 26

| :
‘

BUUD
AARD

'\)'!--"‘i l..‘r‘al‘\ f

ALTTI iVJUEs ALT a RATE
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DD MEMO NOe 1g5 REVel4=BOWLER

(Mg T 3 o,
DISPLAY LIGHTS

NO A7 rl UL
UPLNK acTIVI Ty
KEY RELEASE

JROR

UPERATOR E

FROGRAM

‘/UljUU ()1.1006]

NO ATTITUDE
UPLNK ACTIVITY
KEY RELEASE

UPERATOR ERROR

COMPUTER ACTIVITY

LOCK CAUTION

WAL LUC

(‘-i;

STANDRBY

EEY ]
AHAR

dyue
Aaas

ENEs
LR R A



f\ioc

185 REVelé4=-pOwlLER

RELAY

105 R FOR CHARALTERS

& R FOR S1GNS

M

A

>

A

VERB/NOUN (FLASH)

Op ERRUR (FLASH)
C6C WARNING
RESTART (CL)
S1Ve INJ SEG STRT
Siva cYt OFF ¢ LO
TEMP (CL)

155 WARNING (Fal
CoMPi ALT (L) E

STANDBY (SL)

UPLNK ACT (50L)

KEY RELSE (FLASH)

SPARE (1100=1)
SPARE (1100-2)
SPARE (1100=~3)

NG ATTITUDE (SL)

SPARE (1100=5)
GMBAL LOCK (CL)
SPARE (1100=7)

TREKR cAUTION

PROGRAM CAUTION

{SL)
/ HI
Q

L)

L.

(k)

(CL)

(CL)

G

501300 Ole10a67 a8

LEM

VERB/NOUN (FLASH)

OF ERKROR (SL)
LGC WARNING
RESTART (CL)
L RCR PSS Cub
RREUR ENABLE

TEMP

(CL)

) g b WARNING (FAIL)
COMP ACT ikt Bl

STANRDBY (SL)

UPLNK ACT (sL)
KEY RLSE (SL)
SPARE (1100=1)
SPARE (1100-2)
SPARE (1100«3)
NO ATTITUDE (SL)
SPARE (1100=-5)
GMBAL LoCK  (CLI
SPARE  (1100-7)
TRKR CAUTION (CL)

PROGRAM CAUTION (CL)

HUug
EHRY

CLE
CEE




0 MEMO NOe 185 REVe)4~-BUWLER

201300 01¢10e67
pLOCK 11 LEM
PIP(\ FHIL (1 i’L‘) (FP:\'J’\) PIPA FAIL (L t)LC) (PRGM)
198 Fall S IMU FAIL (PRGM)
155 cpu FAIL PRGM) 1SS CDU FAIL (PRGM)

2BV LOSS (WIRE)
oCALER FAIL (WIRE)
WARNING FILTER QUTPUT (WIRE)
aLARM TEST
QE:LLH DOUBLE
VOLTAGL FAIL (STBYe«NHVFAL/)
pOF ILT (STBY/)
COUNTER FAIL
GU JAM = RESTART
OSC FAIL
MONITOR START
VOLTAGE FAIL
STANDBY
ALGA (NHALGA/Z)
PARITY FAIL
RIOHT WATCHMAN
RUPT LOCK
TC TRAP
TRACKER CAUTION TRACKER CAUTION
RR DATA GD BAR
LR DATA GD BAR
iR (;)U r z"'"\i.L

PGNS CAUTIgN (OR OF RELAYOS) PGNS CAUTILION (UR
IMU TEMP OUT COF LIM(PRGM) IMy TEMP OUT UF
GMBAL LOCK (PRGM) GMBAL LOCK

SCALER FAIL (WIRE) SCALER FAILL
WAR FIL QUTPUT (WIRE) WAR FIL QUTPUI

PRGRM CAUTION (PRGM) PRGM CAUTIUN
TRKRI CAUTION (PRGM) TRKR CAUTIUN

EN (PRGH)
(PRGM)
(PRGM)

OF RELAYS)

L (PRGM)
(PRGM)
(WIRE)
(WIRE)
(PRGM)
{PRGM)

bauge
ARKN

* )

r
-
b =
o &=

o3 &S

)

'

-



. r " SEN . VAR W L)(Jl:}UU UL.I.U.(J(' 3&)
2D MEMO NOe 185 REVeléa=00 »;,_F.\

BLOCK 100 BLOCK 11 LEM

INTERRVPTS 5

GO 1
< 1 T3 RUPT re RUPT  (1600) T6 RUPT  (1600)
, RPT2 15 RUPI T5 RUPT &
e 154
. T4 RUPT 13 RUPI I3 RUPT AnNn
= ~
KEYRUPT T4 RUPT T4 RUPT
5 UPRUP KEYRUPT 1 (MAIN) KEYRUPT 1 (MAIN) ~
& DOWNRUPT CEYRUPT 2 (NAVe MARK) KEYRUPT 2 (DESCENTs MARK)
7 UPRJPT UPRUPT
' DOWNRUFT DUWNRUPT -
8
g RADAR RADAR
| HAND CNTRL KUPT HAND CNTRL RUPT




2
D0 MEMO NOe 185 REVe14=BOWLER " - e oo "
1A JOR CHQ\QLb SINCE REV 13

CHBNGES BLOCK 100

PAGE 18 SIGNAL 207+ CHANGED K 19 g
CHANGES TO BLOCK I CHM ]

' 444As DELETED STATyg | JGHTe

PAGE 11+ SIGNAL 444As DELETED STATUG LIGHT.
P;:(:&_ 17y SIGNAL 1779 (..H ,\’.,\:JE.D. R TO W BgCAUSE GROUND PINS ADDED 10 COMPUTER. |
PAGE 179 SIGNAL 9039 Lﬁ~ﬂftyr}9v? To 28 4
PAGE 19y SIGNAL 2379 AD.t? ﬁﬁh(]o NAME
PAGE 22y SIGNAL 328A» PELETED STATUg LI1GHT
PAGE 259 SIGNALS 42=44s CLARIFIED Byag SIGNAL NAMES, A
PAGE zg+ NOTED THAT AUTO® HOLDs FRep, AND SPARE STATUS LIGHTS HAVE BEEN REMOVED.
PAGE 29s REVISED CGC WARNING ANp cAyTION DEFINITIONS

CHANGES LEM
PAGE 5 SIGNALS u93-o?“~mAUPLQ‘1:o NUMBERS
PAGE 1ls SIGNaL 444As DLLETED STATUS LIGHT iy
PAGE 11s SIGNAL 451A ¢ ¢ HE\N(_;LL' AGC 70 LGC HIL:B
PAGE 14+ SIGNAL 8429 LUnhgtu STGNAL NAME
PAGE 149 SIGNAL 843+ CHANGED SIGNAL NAME

»

PAGE 17s SIGNAL 9030 QHTHQLL l4VB Tg 28
SIGNaL 237s ADDEV BAR TO NaME
b

PAGE 199 vie AR 1Y
PAGE 23+ S5IGNALS 86 ANV 91y CORRECTED SIGNAL NAMES,
v AOLLy FREEs AND SPARE STATUS LIGHTS HAVE BEEN REMOVED,

2
: PAGE 289 NOTES IHﬂTwAUTs
PAGE 299 KEVISED LGC WARNING AND CAUTION DEFINITIONS
2 3
2 3
2 5
® 5)
~ 3
'T'E
AUARN
~ 2
5 2
3.



7

15 REV,14=BOWLE s a |
185 REV 1 < 501300 Ul.lU'bl i

CIRCUIT COUNT gy 5o

L TYPL

X TYF

Y TYPE Y

A TYPE LEET

R TYP -

THERMISTURS

PUT PO VLK

DSKY Wi pr

SFARE WIRLES s JukY

'S lrfa[, ;» i
gEue
pEan

gase
RRAD




e

® 9
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oD MEMO NO, 185 REV,14-BOWLER

DISTRIBUTION

GROpUP 23
De HOAG

R RAGAN

W STAMERIS
J DAHLEN

J RHODE

J SHILLINGFORD

- GRDUP 35

ELDON HALL
Re ALONSO
As HOPKINS
A LAPOINTE
D HANLEY
9T HEMPKER
A HARANO

A GREEN

H THALER
BOB WERNER
D BUWLER
GROUP 16

A METZGER
J NEVINS

A KOSO

R LARSEN

(NAA)

0 SCOLAMEIRO

GROUP 63
JOHN MILLER
R CRISP

J FLANDERS
‘R MCKERN
JOHN GREEN
J GILMORE
L WILK

R LONES

S FELIX

J KIERNAN

[

J FLEMING JR

R ERICKSON

W PAIGE (RAY RESs)
D SPRAGUE (RAY RES)
W SALTZBERG

501300 01,10,67

St
MILLER P
E Copps o
: EStL%MAN
LIVAN (2 COPI
G CHERRY 2 PLES)
B YOUNG
P. NIMO
J GOETZINGER
A KLUMPP
D EYLES
NAA/AMR /GAEC

A SILAGI (NAA)

T LAWTON (HQUSTON)
G REASOR  (HOQUSTON
H HOWARD (NASA=3 COPIES)
M ADAMS

J LAWRENCE

W SREBNICK (GAEC)

G SILVER (KSFC)

R O DONNELL (KSFQ)
W LUND (RAY) 1 VELLUM
H BLAIR-SMITH

it

* e ‘.J
e il g e ol Rl
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5p MEMO NOs 185 REVe14=BOWLER
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