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C/w 
Annunciator 

Loc Tit1e 

1A 02 PRESS 

13 H2 PRESS 

1c FUEL CELL 
REAC 

1o . FUEL CELL 
STACK TEMP 

15 .FUEL CELL 
PUMP_ 

2A CABIN ATM 

23 oz HEATER 
TEMP 

No.  

0 
10 
20c 
30c 
40 

50 
60 
70c 
80c 
90 

Z 
12 
22 
32 
42 
52 

62 
72 
82 

92 
102 
112 

4c 
14 
24 
34c 
44c 
54 
54 
1 

11 
.21 
31 
41 
51 
61 
71 
81 

TABLE 5 - I . -  PRIMARY C/H PARAMETER PROM LIMITS 

MML no. 

V45P1110A 
V45P1210A 
V45P1310A 
V45P1410A 

V45P2110A 
V45P2210A 
V45P2310A 
V45P2410A 

V45X1150E 
V45X2150E 
V45x1155£ 
V45x2155E 
V45x11soE 
V45X2160E 
V45T0120A 
V45T0220A 
V45T0320A 

V45X0143E 
V45X0243E 
V45X0343E 

V61P2405A 
V61R2105A 
V61R2205A 
V61P2511A 
V61P2513A 
V61R2553A 
V61R2554A 

V45T1107A 
V45T1109A 
V45T1207A 
V45T1209A 
V45T1307A 
V45T1309A 
V45T1407A 
V45T1409A 

Primary C/U 

HZ TK 4 & 5 P 
PBK HZ PRESS 

Fc1 oz VLV CLOSED 
FC1 H2 VLV CLOSED 
rcz oz VLV CLOSED 
rcz H2 VLV CLOSED 
FC3 oz VLV cLosen 
rca H2 VLV CLOSED 
FCl STACK TEMP 
FCZ STACK TEMP 
FC3 STACK TEMP 

FC1 PUMP AP LOH 
FCZ PUMP AP LOU 
FC3 PUMP AP LOH 

CABIN PRESS 
SYS 1 02 FLOH 
SYS 2 02 FLOW 
OZ‘PP A 
02 PP B 
SYS 1 GNZ FLOW 
SYS 2 GNZ FLOW 

02 TK 1 HTR 
02 TK 1 HTR 
02 TK 2 HTR 
02 TK 2 HTR 
02 TK 3 HTR 
02 TK 3 HTR 
02 TK 4 HTR 
02 TK 4 HTR 
PBK 02 HTR T 

R
D

H
W

V
I

d
f

v
r

A
t

-
 

q
q

q
q

q
q

q
q

 

PROM 1im1ts 
(V dc/eng units)a 

Lower 

0.25/540 
0.25/540 
0 .25/540 
0.25/540 
HL 

0 .25 /153  
0 . 2 5 / 1 5 3  
0.25/153 
0.25/153 
H/L 

4 .80/0  
4 .80 /0  
4 .80/0  
4.80/0 
4.80/0 
4 .80 /0  

3 .30 /173  
3 .30 /173  
3.30/173 

4.80/0 
4.80/0 
4.80/0 

3.45/13.3 
HL 
HL 
2.70/2.7o 
2.70/2.7q 
HL 
HL 
HL 
HL 
HL 
HL 
HL 
HL 
HL 
HL 
HL 

Upper 

. 70 /985  

.70/985 

.70/985 

.70/985 

.50/  

.65/294 

.65/294 

.65/294 

.65/294 

.50 /  

N
-

h
-

h
-

h
-

h
 

N
-

h
-

h
-

h
-

h
 

4.25/244 
4 .25 /244  
4 .25 /244  

LL 
LL 
LL 

3 .80/15.2  
4 . 9 0 / 4 . 9  
4 . 9 0 / 4 . 9  
3 . 6 0 / 3 . 6 0  
3 . 6 0 / 3 . 6 0  
4 . 9 0 / 4 . 9  
4.90/4.9  

4 .30 /349  
4.30/349 
4 .30/349 
4.30/349 
4 .30/349 
4 .30/349 
4.30/349 
4 . 3 0 / 3 4 9  
2.50 /  

Minimum 
-change 
incrementb 

5 psia 
5 psid 
5 psia 
5 psia 
5/28 V BL 

1 .6  psia 
1 .6  p518 
1 .6  ps ia  
1 .6  psia 
5 /28 V BL 

28 V BL 
28 V BL 
28 V BL 
28 V BL 
28 V BL 
28 V BL 

3 .75 .  F 
3 . 7 5 °  F 
3 . 7 5 .  F 

28 V BL 
23 V BL 
28 V BL 

0 . 2  psia 
.05  1b/h 
.05  1b/h 
.05  ps ia  
.05 ps ia  
.05 1b/h 
.05  1b/h 

9‘0 
9 °  

9 °  

9 °  

9 9  

9 °  

9 °  

9 0  

5/28 V BL 

O
O

O
D

O
O

 

m
m

-
n

-
n

-
n

-
n

-
n

-
n

 

Backup C/W 
a1arm 
MML n o .  

Same 
Same 
Same 
Same 
Same 

Same 
Same 
Same 
Same 
Same 

Same 
Same 
Same 
Same 
Same 
Same 

Same 
Same 
Same _ 

Same 
Same 
Same 

Same 
Same 
Same 
Same 
Same 
Same 

.Same 

Same 
Same 
Same 
Same 
Same 
Same 
Same 
Same 
Same 

a Parameters wi th  HL in  1ower 1im1t column are high 11m1t only channels ( f i xed  by the PROM) and both 1imits 
(1ower and upper) are high 1imit tested. 
need be changed as the PROM 1ower 11mit i s  5 .00  vo1ts.  
channeIs and both upper and 1ower l imi ts  are 10w 11mit tested. 
only channeIs, on1y the lower l im i t  need be changed as the PROM upper l imi t  

Refer to specif ic vehicle cal ibration curve for  true va1ue. correspond to specif icat ion ca1ibration curve values.  
i s  0 . 1 0  v o l t .  

For normal 11mit changes on high l imit  on1y channe1s, on1y the upper 1imit  
Parameters wi th  LL in  upper 11mit co1umn are low 11mit on1y 

For l imi t  changes down to 0 . 1 0  v01t on 10w T imi t  
Engineering units 

5 The minimum change increment i s  the engineering uni t  value associated wi th  a pane1 R13 l imit  set va1ue 
thumbuheeI sett ing change of 0 .05  volt  for  
v o l t s .  

c Reference table 5-II fdr parameter f1ight values and inhibit  status. 

ana1og parameters. 

5 0 1 - ] .  

BiIevel parameters are indicated as 5 vo1ts or 28 

JSC-11174/T5-I 
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TABLE 5 - I . -  Continued 

C/H Primary C/H PROM 11mits Minimum Backup C/H 
Annunciator _ (V dc/eng units)3 change alarm 

FLOC TitIe No. MML no. Title Lower Upper incrementb MML no. 

2C MAIN BUS 3 V76V0101A MN A BUS U/V 3 Q 3 0 / 2 6 . 4  LL 0 . 4  V dc V76V0100A 
UNDERVOLT 13 V76V0201A MN B BUS U/V 3 .30 /26 .4  LL 0 . 4  V dc V76V0200A 

23 V76V0301A MN C BUS U/V 3 .30 /26 .4  LL 0 . 4  V dc V76V0300A 

20 AC VOLTAGE 33 V76X1505E AC1 BUS OIV - U/V HL 5.00/28 28 V BL V76V1500A 
V76V1501A 
V76V1502A 

43 V76X1605E AC2 BUS O/V - U/V HL 5.00/28 28 V BL V76V1600A 
V76V1601A 

‘ 7 V76V1602A 
53 V76X1705E AC3 BUS OIV - U/V HL 5.00/28 28 V BL V76V1700A 

V76V1701A 
V76V1702A 

22E AC 63 V76X1506E AC1 BUS OVERLOAD HL 5.00/28 28 V BL Same 
. OVERLOAD 73 V76X1606E AC2 BUS OVERLOAD HL 5.00/28 28 V BL Same 

83 V76X1706E AC3 BUS OVERLOAD HL 5 .00 /28  28 V BL Sane 

3A FREON LOOP 106 V63R1100A FCL 1 FLOW 1.00/1200 LL 26 1b/hd Same 
107c V63T1207A FCL 1 EVAP OUT T 0.35/32.25 1.90/64.9 0 .08°  F Same 
11a V63R1300A FCL z FLOW 1.0011200 LL 25 1b/hd Same 
117c V63T1407A FCL 2 EVAP OUT T 0 . 3 5 / 3 2 . 3 5  1.90/64.9 0 .08°  F Same 

33 AV BAY/ '74c V61P2556A CABIN FAN AP 1 . 7 5 / 2 . 8  4 . 4 0 / 7 . 0 4  0 . 0 8  IN H20 Same 
CABIN AIR B4 V61T2645A Av BAY 1 OUT AIR T HL 4;25/130 1° F Same 

94 V61T1650A AV BAY 2 OUT AIR T HL 4 . 2 5 / 1 3 0  1' F Same 
104 V61T1661A AV BAY 3 OUT AIR T HL 4.25/130 1' F Same 

; 114 V61T2635A CABIN HX OUT AIR T HL 5 . 0 0 / 1 4 5  1' F Same 

3C IMU 103 V72X4560X IMU FAIL HL 2 . 5 0 / 5  ' 5 V BL Same 

30 FUD RC5 6 V4ZP1115C RCS-F ox TK ULL P 2.50/200 3.90/312 4 psia Same 
16 V42P1116C RCS—F FU TK ULL P 2.50/200 3.901312 4 psia Same 
26 V72X6035X RCS-F LEAK/ULL P HL 2 . 5 0 / 5  5 - V  BL Same 

3E RC8 JET 96 v72x4545x RCS JET FAIL HL 2 .50/5  5 V BL Same 

4A H20 LOOP 105 V61P2600A LOOP 1 H20 PUMP P 0 . 6 5 / 1 9 . 5  2.65 /79 .5  1.5 psia  Same 
115 V61P2700A LOOP 2 H20 PUMP P 1 .50 /45  2 . 7 0 / 8 1 . 0  1 . 5  ps ia  Same 

4B RGA/ACCEL 93 v72x4590x RGA/ACCEL FAIL HL 2 .50 /5  5 V BL Same 

4C AIR DATA 91 V72X4580X NAV SENSOR FAIL HL 2 .50 /5  5 V BL Same 

4D LEFT RC5 36 V42P2115C RCS-L ox TK ULL P 2.50/200 3.90/312 4 psi: Same 
~46  V42P2116C RCS-L FU TK ULL P 2 .50 /200  3 . 9 0 / 3 1 2  4 ps ia  Same 

56 V72X6036x RCS-L LEAK/ULL P HL 2 .50/5  5 V BL Same 

a Parameters with HL in  lower 1imit column are high 1imit  only channe1s ( f i x e d  by the PROM) and both 11m1ts 
[ lower and upper) are high 1imit tested. For norma1 l im i t  changes on high 11mit only channe1s, only the upper l imit  
~eed be changed as the PROM 1ower T imi t  i s  5 .00  vo1ts.  Parameters with LL in  upper l imi t  c01umn are 10w l imit on1y 
hannels and both upper and 1ower 1imits are 10w I imi t  tested. For I imit  changes down to 0 .10  volt on 10w l imit  
n1y channels. on1y the lower 1imit need be changed as the PROM upper 1im1t i s  0 .10  vo1t .  Engineering units 
orrespond to specification ca1ibration curve va1ues. Refer to specif ic  vehicle ca1ibration curve for true value.  

' b The minimum change increment i s  the engineering unit va1ue associated with a pane1 R13 11mit set vaIuo 
humbwhee1 setting change of 0 .05  vol t  for  ana1og parameters. Bi1eve1 parameters are indicated as 5 vo1ts or 28 
a l ts .  

C Reference tab1e 5 - I I  for parameter f l ight  va1ues and inhib i t  status. .  

d Nonlinear ca1ibration, average change increment. 

5.1-2 & 
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ckw 
Annunciator 

Loc T i t le  

4E RIGHT Rcs 

5A - - - - - - - -  

58 LEFT RHC 

5C RIGHT/AFT 
RHC 

SD LEFT OMS 

5E RIGHT OMS 

6A PAYLOAD 
WARNING 

68 GPC 

6C FCS 
SATURATION 

SD OMS KIT 

6E OMS TVC 

7A PAYLOAD 
‘ CAUTION 

7B PRIMARY C/w 

7C FCS CHANNEL 

”No. 

66 
76 
8 6 ‘  

113 

100 

110 

7C 

17c 
27 

37c 
47° 
57 

55 
65 
75 
85 
95 

15 
25 
35 
45 

101 

77c 
37c 

67 

97 

111 

TABLE 5 - I ; -  Continued 

Pr1mary C/H . 

NHL no .  

v4293115c 
V42P3116C v72xa037x 

V72X4575X 

V72X4570X 

V43P4221C 
V43P4321C 
V7ZX4547X 

V43P5221C 
V43P5321C 
V72X4548X 

P01X5025E 
P01X5026E 
P01X5027E 
P01X5028E 
P01X5029E 

V72X7011E 
V72X7012E 
V72X7013E 
V72X7014E 
V72X7015E 

V72X4555X 

V43P6221C 
V43P6321C 

v7EX4546x 

V72X0001Y 

V7ZX4550X 

T i t IO  

RCS-R OX TK ULL P 
RCS-R FU TK ULL P 
RCS-R LEAK/ULL P 

SPARE 

LEFT RHC FAIL 

RIGHT/AFT RHC FAIL 

OMS-L ox TK ULL P 
OMS-L FU TK ULL P 
OMS-L ENG ABNORMAL 

OMS-R OX TK ULL P 
OMS-R FU TK ULL P 
OMS-R ENG ABNORMAL 

P/L WARN 1 
P/L WARN Z 
P/L WARN 3 
P/L WARN 4 
P/L WARN 5 

GPC 1 FAIL 
GPC 2 FAIL 
GPC 3 FAIL 
GPC 4 FAIL 
GPC 5 FAIL 

FCS SATURATION 

OMS-PBK OX TK ULL P 
OMS-PBK FU TK ULL P 

OMS TVC FAIL 

P/L CAUTION 

CHE SELF TEST FAIL 

FCS CH BYPASS/FAIL 

PROM 11mits 
(V dc/eng units)a 

Lower Upper 

2.50/éoo 3.90/312 
2.50/200 3.90/312 
HL 2.50/5 

HL 2.50/ 
HL 2 50/5 
HL 2.50/5 

2.90/23: 3.55/234 
2.90/232 3.55/234 
HL 2.50/5 
2.90/232 3.55/284 
2.901232 3.551234 
HL 2.50/5 

HL 2.5a) 
HL 2.50/ 
HL 2.50/ 
HL 2.50/ 
HL 2.50/ 
HL 2.50/5 
HL 2.50/5 
HL 2.50/5 
HL 2.50/5 
HL 2.50/5 
HL 2.50/5 

2.90/232 3.55/234 
2.90/232 3.55/284 
HL 2.50/5 

HL 2.50/5 

HL 2.50/5 

Minimum 
change 
incrementb 

4 psia 
4 p s i a  
5 V BL 

5 V BL 

5 V BL 

psia 
psia 
V BL 

psia 
psia 
V BL 

0
1

-
h

&
 

0
1

-
5

-
5

 

V BL 
V BL 
V BL 
V BL 
V EL 

0'!
 

0
1

0
1

0
1

0
1

0
!

 

V BL 

4 psia 
4 p s i a  

5 V BL 

5 V BL 

5 V BL 

Jsc;11174 .REV 0 

Backup C/H 
a1arm 
MML no.  

Same 
Same 
Same 

Same 

Same 

Same 

Same 
Same 
Same 

Same 
Same 
Same 

Same 
Same 
Same 
Same 
Same 

Same 

Same 
Same 

Same 

Same 

None 

Same 

a Parameters wi th  HL in  lower l imi t  column are high 1imit  only channels ( f i x e d  by the PROM) and both 11mits 
For norma1 l imi t  changes on high 1imit on1y channels, on1y the upper 1imit (1ower and upper) are high l imi t  tested. 

need be changed as the PROM lower l imi t  i s  5 . 0 0  vo I ts .  
channe1s and both upper and 1ower l imi ts  are 10w 1im1t tested. 
only channe1s, on1y the 1ower 1imit  need be changed as the PROM upper l imi t  
correspond to specification ca1ibration curve values.  

Parameters wi th  LL in  upper l im i t  c01umn are low 1imit  only 
For l imi t  changes down to 0 . 1 0  vol t  on low 11mit 

Engineering uni ts  i s  0 . 1 0  v o T t .  
Refer  to specif ic  vehicle ca1ibration curve for  true va1ue. 

b The minimum change increment i s  the engineering uni t  va1ue associated wi th  a panel R13 l imit  set va1ue 
Bi1eve1 parameters are indicated as 5 voIts or 28 thumbwheeI setting change of 0 . 0 5  vo1t for  analog parameters. 

v o l t s .  

c Reference tabla 5-11 for parameter f1ight va1ues and inhibit status. 

5.1-3 
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TABLE 5- I . -  ConcIuded 

c/w Primary C/H PROM 1im1ts Minimum Backup C/U 
. Annunciator - ' (V dc/eng units)a change alarm 
1 Loc T1t10 No. MIL no. Title _Lowor ner incrementb , MML no. 
70 MP5 90 V41P1150A MPS-C ENG He TK P 1.15/1150 LL 50 psia Same 

19° V41P1250A MPS-L ENG He TK P 1.15/1150 LL 50 psia Same 
29° V41P1350A MPS-R ENG He TK P 1.15/1150 LL - 50 psia Same 
39c V41P1154A MPS-C ENG Ha REG P 3.40/680 4.05/810 10 psia SM alert 
49° V41P1254A MPS-L ENG He REG P 3.40/680 - 4.05/810 10 psia SM alert 
59° V41P1354A MPS-R ENG He REG P 3.40/680 4.051810 10 psia SM a1ert 
69 V41P1533C MPS L02 ENG MANF P HL 4.15/249 3 psia Same 
79 V41P1433C MPS LHZ ENG MANF P ’  HL 3.00/60 l ' ps ia  Same 

7E ---— ------  89 SPARE HL 2.50! 

8A BACKUP C/H - -  V72x4530x BACKUP.C/w A CMD 1 - -  -— 
ALARM --  V72X4531X BACKUP C!" A CMD 2 --  ~- 

- -  V72X4532X BACKUP C/H A END 3 - -  - *  
- -  V72X4533X BACKUP C/H A CHD 4 -- - -  
- -  V7ZX4542X BACKUP C/H B CMD 1 --  --  

V72X4543X BACKUP C/H B CMD 2 - -  --  

BB APU TEMP 8° V46T0142A APU 1 EGT HL 4.20/1260 15° F V46T0140A 
13c V46T0242A APU 2 EGT HL 4.20/1260 15° F V46TOZ4OA 
28c V46T0342A APU 3 EGT HL 4.20/1260 15' F V46T0340A 
38 V46T0150A APU 1 LUBE OIL T HL 2.90/290  5°  F Same 
48 V46T0250A APU 2 LUBE OIL T HL 2.90/290 5'  F Same 
58 V46T0350A APU 3 LUBE OIL T HL 2.901290 5’ F Same 

8C APU 68 V46X0165E APU 1 OVERSPEED HL 5.00/28 28 V BL V46R0135A 
OVERSPEED 78 V46X0265E APU 2 OVERSPEED HL 5.00/28 _ 28 V BL V46R0235A 

88 V46X0365E APU 3 OVERSPEED HL 5.00/28 - 2 8  V BL V46R0335A 

SD APU 98 V46X0166E APU 1 UNDERSPEED HL 5.00/28 28 V BL V46R0135A 
UNDERSPEED 108 V46X0266E APU 2 UNDERSPEED HL 5.00/28 28 V BL V46R0235A 

118 V46X0336E APU 3 UNDERSPEED HL 5.00/28 28 V BL V46R0335A 

8E HYD PRESS 99c V58P0114C HYD SYS 1 P 3.00/2400 ' LL 40 psia V58P0115A 
109c V58P0214C HYD SYS 2 P 3.00/2400 LL 40 psia V58P0215A 
119c V58P0314C HYD SYS 3 P 3.00/2400 LL 4O psia V58P0315A 

a Parameters wi th  HL in  lower 1imit  column are high 1imi t  only channe1s ( f i x e d  by the PROM) and both 1im1ts 
1ower and upper) are h igh  1im1t tested. For norma1 l imi t  changes on h igh 11m1t on1y channels, on1y the upper l imit 
eed be changed as the PROM 1ower 1imit i s  5 . 0 0  v o l t s .  Parameters with LL i n  upper I imit  co1umn are 10w 1imit on1y 
hanne1s and both upper and 1ouer 1im1ts are 10w I imi t  tested.  For I imit  changes down to 0.10 v o l t  on 10w l imi t  
n1y channe1s, only the 1ower 1imit need be changed as the PROM upper l imi t  i s  0 . 1 0  v o l t .  Engineering units 
orreSpond to specification calibration curve values.  Refer to Specif ic  vehic le  calibration curve for  true va1ue. 

b The minimum change increment i s  the engineering uni t  va1ue associated wi th  a pane] R13 1im1t set value 
humbwheel setting change of 0 . 0 5  vo1t fo r  ana]og parameters. 811eve1 parameters are indicated as 5 vol ts  or 28 
01ts.  

6 Reference tab1e 5-11 for parameter f1ight va1ues and inhibit status. 

5.1-4 
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summon DESIGN BTU/HR ”Eng“??? F'- 
m Lawns-m LOOPS 51.5 x 113 I: 
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IF  THE ANION” BOILER GUT TEMP DROPS BELOW 31-25' F. I 10 
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CONTROL VALVE TO HOST CLOSED POSITION (VALVE IS OPEN "HEN 
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I C i 
PLUMBING LENGTHS 

PUMP PACKAGE T0 TEE OFF MID C/P BAY 2/3/4 
TEE OFF MID C/P BAY 2/3/4 T0 TEE OFF MID C/P BAY 1/5 
TEE OFF MID C/P BAY 1/5 TO FC HX 
EC HX TO TEE IN MID C/P BAY 2/3/4 
TEE IN MID C/P BAY 2/3/4 T0 TEE IN C/P BAY 1/5 
TEE OFF MID C/P BAY 2/3/4 TO TEE OFF MID C/P BAY 2/3 
TEE OFF MID C/P BAY 2/3 TO MID C/P 2 
TEE OFF MID C/P BAY 2/3 T0 MID C/P 3 
MID C/P 2 TO TEE IN MID C/P BAY 2/3 
MID C/P 3 T0 TEE IN MID C/P BAY 2/3 
TEE IN MID C/P BAY 2/3 TO MID C/P BAY 4 
MID C/P BAY 4 TO TEE IN MID C/P BAY 2/3/4 
TEE OFF MID C/P BAY 1/5 TO MID C/P BAY 1 
MID C/P BAY 1 T0 MID C/P BAY 5 
MID C/P BAY 5 TO TEE IN MID C/P BAY 1/5 
TEE IN MID C/P BAY 1/5 TO HYDR HX 
HYDR HX TO TEE OFF RADS 
TEE OFF RADS TO RAD CNTLR (BYPASS/HOT LEG) 
TEE OFF RADS T0 AFT PNL CONNECTION 
FRWD PNL CONNECTION TO RAD CNTLR (COLD LEG) 
RAD CNTLR TO GSE 
GSE HX T0 ABS 
ABS T0 FES 
FES T0 TEE OFF AFT C/P 
TEE OFF AFT C/P TO FPV 
FPV TO lNTCHGR 
INTCHGR T0 TEE IN lNTCHGR/PL 
FPV TO PL HX 
PL HX TO TEE IN lNTCHGR/PL 
TEE IN INTCHGR/PL T0 TEE IN CP/lNTCHGR/PL 
TEE OFF AFT C/P TO AFT C/P BAY 6 
AFT C/P BAY 6 T0 AFT C/P BAY 5 
AFT C/P BAY 5 T0 AFT C/P BAY 4 
AFT C/P BAY 4 TO TEE IN CP/lNTCHGR/PL 
TEE IN CP/lNTCHGR/PL T0 PUMP PACKAGE 
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7', 8' 6’, 2' 

15'. 5- 15'. 8' 
8’. 2' 8’. 3- 

88’, 10' 105'. 5' 
0', 4' 0', 3' 

3PT. 2 

I NK. 1 

lNKI? 

* 2 ATCS 
S I BNATURE DATE NATIONAL amncs mo sues mumsnunau 

DSGN Vlc ORTIZ 5/11/87 Lyman a. msou sues mm'nwstou. Tans 

”R ACT IVE THERMAL 
5N3“ “CARE-0°“ CONTROL SYSTEM— 
ENGRQ.CM““K W” FREON COOLANT LOOP 1. 
m ' 1 (PLUMBING LENGTHS) 

SPACE SHUTTLE owe N0 
7. 1 OHNIPLAN 3f4§M3+ -37 ALL 

LTR D IN»: 22 3:17 pm 1 ..2 S R E E T Z O F Z  . u _ l _ _  . 
BASIC REV D_J 

7 



w | v I 
— , 

one; arm? m: m [ mm mu: 1 

FLASH EVM’ 
I FEEDLIPE \ 

V 1.2K II A SLI’PLY 

mm: ,——-o : 
V [I H 

mac: L—o -f 

- 
— 

u- 

2 

NLLZM $23 
a n . . . -  

--
- 

n-no 

---
- 

-
‘

 
- 

05
 

r
1

 

m2 X750 £319 

FES FDLN I PUB "135 1 W 2 — “ —  FES FDLN I HID l HTRS 1 AND 2 

4 WATER fix)" —1 I f' 

SIP?“ C O C i I C C O . L D . 

‘ 1 5 . .  m 
T181“ 1'1"!!! 

FES FDLN I 
15!? XS“ 

(HID I )  
FES FDLN 3 

TEFP X'Hd (FUD! 

FES FDLN A 
TE” X!" 
”"0 H 

its mm A 
mp rm {rum 

L23 D 
s:  " 

um 
SLPPLY . C O O 
I 

G — r t s r n L n s m u ' r I S I m z — t u — r a s m n m a u fi ' n s l m z  

1:532 mo am: 
I 
| H l D FUSELAIGE 

1 i 

[_E_A§I c REV D 

F55 FDLNB‘HID‘L'NTIISIANDE 

C 
0. 3‘3' I .  D. 

O. 343' I. D. 
I 

FES POI.” A HID‘ 2 ms I m t” 

FES FOL}! A 
FUD "TR 1 
l l .“ NI' 26. 5m 

13. IR AT 26. SVDC 

FES 
ACCLH 
H. CH AT 26. 5V” 

FES TOPPINB 
Film A um 1 
14.“ n 25.5voc 

FES FDLH A 
NIB 2 "TR l 
I“ A? 26. was 

FES FDLN A 
FUD "TR 2 
“.81! AT 26.5VDC 

18. It! A? 26._5VDC 

FES 
new A "TR 2 
H. 6" AT 23. SVDC 

FES TNPING 
FDLN l “TR 2 
14.“! AT 25. SVDC 

FES FDLN A 
MD 2 "TR 2 
46" A? 26.5"}: 

M l D FUSELAGE 

/ FEED \ I' -| 

"IMO 
L

-
-

-
-

 
I

-
‘

 
- 

FDLN I AFT Hm I AND 2 — . ‘  

FES FDLN B 

FESFDLNAAF‘I’HTRSIAND! 

Hit 
“.03 10A 

FES FDLN I 
1 

21. W AT 26. SVDC 

_ ms nu Lou: 
- row a ma 1 . 

1.59 n 25.5w: 

FES tCCIM 
FDLN 3 "TR 1 
3. II AT 26. SVDC 

ALC! gag 

FES FOL" l 
AFT “TR 2 
21.01 AT 26. SVDC 

._ 785 I'll LOAD 
- FDLN I "TR 2 

7. 5H ‘1 26. SVDC 

FES M20111 
FDLN 3 "TR 2 
3. 3H AT 26. SVDC 

FES PM I rts FDLN 
LOAD i NE 1' HI LOAD L I“  1’ 

“ ' * 

( rss m LOAD-I r1 
FDLN I HTRS ? . 

. 4  l l ” ?  

f g 5’
 

[ “ 2  

FES NI LOAD 
FDLN A "1‘85 
I 2 -—-.'-. 

ACCIM P M res Accun . 
FDLN A was 
1 mo 2 

I 

. . . ‘ . . 

<30— 
«I‘- 

ll!» ‘— FES TWPING 
' LN A 

1 M 2  

0 T 0  50'!" 
11 /  

FES FDLN I 
M “TR l 
“u" AT 26. SVDC. 

FES FBI." 3 
H10 1 "TR 1 
1...! AT 2&5a 

F ES 
100m 8 “TR I " 
14.63 AT 26.9” 

FES 1'0?l 
FOL" 8 "TR t 
l4. 6“ ‘1' 2‘. SVDC 

FE! PM." I 
HID 2 HTR I 
40" AT 26. am: 

FES FOLK I 
FUD 
10.“! AT 26. svnc 

FES FOLK 3 
"ID 1 “TR 2 
llnfll AT 26. SVDC 

FES 
ACCUH I H"! 2 " 
H. SH AT 26. SVDC 

FES TWPING 
FDLN 9 “TR 2 
H. 60 AT 25. won 

FES FDLN I 
HID 2 "TR 2 
46? AT 25. SVIIC 

nopnusn 

wpslum 

«mums! 

4051::e 

LT 

fl"
 

1|
 

v 
C

 
. 

0 

-
u

p
-

-
-

-
-

.
 

FES FDLN A 
NEW LINE T 

1
'
.
.
.
 

J 
”a

 
o 

t u 

m Loam one? 
,0 In at 24m 

on Low we? 
cum an A 

,0 mu n 24m 

m Low nun 
man an A 

F. as»: n zavoc 

«I LOAD oucr 
no: m a 

f. ssu n zavoc 

m LOAD oucv 
oumo m s 

,0 mu A1 24m 

mu mmosms- 
CLOSE 255 2 5 '  F 
WEN 265 2 5 '  F 
" I N  AT 5 4 ‘  F 

m LOAD mm 
mm am a 

,0 saw at 2mm 

BOT” THMSTAYSI 
CLOSE 255 1’ 5 ‘  F 
OPEN 265 t 5 ‘  F 
HIN AT i 4 '  F 

L
I.

..
 

on Law one! 
no: m c 

f. as»: n 24m: 

m Low ouc'r. 
omao 

) mu n 24q 

In mm mm 
moo um c 

,0 3w: AT 24m: 

' 
‘-

 
LL

‘ 

TEN CNTLII 
CONTROLS to 
300 TO 330' F 

‘
-

 

300 1'0 330‘ F 

.-
 

Lu
 

w
 

ll
h

 

TEII’ CN'LR 
CONTROLS T0 
300 T0 330' F 

L
L

L
 

‘
-

 

\
\

\
\

\
\

\
\

 

NOZZLE mu 
:0 - 1390.3 
1° - «113.5 0WD 
20 i 325.. 
nm 4.5- A 

300 to 330' F 

ZONE C 

(N02) 

13
m

m
 

i a
 

H I L O A D W Z H Y R A — T  

I> ° 

ZONE 3 
HEATERS 

OUTBOARD! 

l> 

" I  LOAD DUCT 
OUTBD W"! C 

U
 

171B V
 

”m; m 
m 

H I  Low M I  
'I' V‘.’ 

_ 0  TO 400' F 
BOTH THEMSTATSI 

CLOSE 255 2 5 '  F 
OPEN 265 2 5 '  F 
MIN AT I 4 '  I" 

BOTH TWSTATSO unsezsszs-t 1 “  wmzss25-r JV 
H I N A T ' 4 ' F  fl 

m LOAD DUCT HI LOAD DUCT 
INBD W"! A T 

368‘! 
8 .7 ZONE A 

NEATERS 
4 Imam: 

C = 

[> 
a .  

/ / / / / : / / / [ / / / / / / l  
—- 

f f / l / l / l / [ l /  

/ 1 1 / 1 1  x / H 
”Lam h I‘l— 

& f $ + + —-» 

acon J— 
..501 or - .  m 1 

TOTAL FLO" + 

V 7010mm: 

/ span swan rm 2 
no: a no: A I ' _  "F' , 

/ o4 uz 
101;. now A 4— A 

/ l 7 l l l f ;  
/ ‘— 
/ l l f / / ’ K 
K nxzx or TOTAL now —' _‘ / 

l l / fi l / Z I T / [ j / j l l l l f /  : 
_.. 

l l / [ l / [ l / l I / I / [ I r / Y I J / U /  

"" H I LOAD EVAPORATOR 

4 

TWP 1 N6 EVAPMATM “EATER 

f"';5"'1 
I I 

q 

i 
I

-
-

-
 

[3,
 

t
 

f1
 

f 
-

-
—

—
—

-
—

-
.

-
-

 

r 
-

-
-

-
 

ff 
-

-
-

-
I

I
-

 
-

-
-

-
P

-
-

-
-

-
-

 

E In
 

TWP I "G EVAPCIIATM HEATER 

-
-

-
-

-
 

I
-

J
 

mm nun 
m A 

2511: :1 am: 
new Imurs. 
cuss: 255 t 5- F 
ops» 265 z s- r 
mu n - 4- r 

Tomas ouc'r 
AFT m A 

‘ ,9 mu at am: 
non: memosnts: 
CLOSE 255 2 5' r 
are" 265 2 s. s 
um AT - 4- F Van 

no: m" :m%:: A 
42.1w AT 24m 

0——/x , m ’ I , 
CLOSE 154 2 3°  r 1 /  OVERTW 
OPEN 1:2 2 4- r mmsut 
mm M - 2' r Vm om: ans-295' F 

ALCI IDA Tm!“ DUCY 
LEFT um A 
«.11: AT 24m 

_ I I  n: 
cuss m 2 a. r V ovmmr 
on» £62 2 4- r THMSTAT 
HIN AT I 2 '  F OPEN 2'5-293' F 

"
F

U
;

£
-

-
 

TWIN DUCT 
FUD HTR B 
25'"! AT ZQVDC 

Tovmu’c out? 
an m a 
321w n 24m: 

BOTH ‘fHEmSTATSn 
CLOSE 255 2 5 ’  F 
are» 265 z 5- F V 
am at . 4- F ma Am, I“ Iowans war 

mom ma a 
42.1»: n 24m: 

7-13 ’L 
ems: :54 t 3- F 1 /  ovens» 
m :52 2 4- r meanest" 
Hm M’ - 2- F V 0094 ass-295' r ma ' Am ma 7mm one? 

LEFT a 5 

avatar 
THERHOSTAT 
OPEN 285-295 ' F 

CLOSE 154 2 3 '  F 
OPEN 162 t 4 '  I" 
"IN AT I! 2 '  F 

i t  warm: can 
run am e 

F. 25w AT zqvnc 

ao'm mmutsn 
ems: 255 2 5- r 
OPEN 265 t s- r 
mu m - 4- r 

1'0?l one? 
an Inn c 

) 32m H mm; 
BOTH NWTATSO 
CLOSE 255 3 5 '  F 
OPE” 265 2 5 '  F 
HIN AT I 4 '  F 

NTRB 

LEFT TWPING DUCT 
Z "TR A No 

lfla 4U AT 24m 

TED? CNTLR 
CMMOLS TD 
55 2 15' 0“ 

LE" TWINE one! 
I 

18.“! AT 24m 

5511!”! 

4
-

 
‘

-
 

.L
. 

2 

4-
 

Lu
 

FCL 2—.-  

F C L I "  _‘ 

-saxor * :  
IOTAL FLOH 

¢ _ . f  
0! 

TOTAL FLOU +
—

-
 

\
\

\
\

\
\

\
\

\
T

 

T"? I N0 EVAPW‘NR HEATER 

- - - - - - q  

I I-NOZILE I 

r 5 
I “n... I 
I - I 

v I 
I I 
I o I - @ F- I F I 
' I AUTO I 
I PM. LIA? S33.  
h - - . - - - J  

TWINE 
M NY! A 

- .  
[ l l / l l l l l l l l l l l l  

- -  
l 1 ] / / / / ] / / / / / /  

/ 

~12! F 
TOTAL FLO” 

new 0!" TOTAL FLO" 

l l / l / l / l / l / l / l / l / l / l  
—-D- 

l T / l / l / l l / l / l / l / f / f 7 7 / l /  
TOPPING EVAPORATOR 1 - .  

f 

n
.-

 
.—

 
- 

as m Lam mu mu m new 
row ma 0mm: nu SAME Tamasur 

V7
‘V7

‘U"
Y7

 
V7'

 
‘V7

 
‘7

 
‘7'

 

»_l 
: I — l  

‘ H i  
f 

.A 
D'A'l'tt "2W3? WI HAG VERSIM HP?! 22 
'DAIEI ”25/8? NAHEI HM! VEHSIDII "K01 
[MTEI mm NMEI HM: vmsrm 1m: 

REFER TO TABLE T»! FM DRIVING REFERENCES 

0! SlGNAL LOST WEN Hz was LOST 
.( BELLOU‘S' fr 100)“. NECHANICAL CONTICT SHITCH 

TWPING' DUCT 'C‘ HTR POSITIUI was 
THE DUCT '8 '  LEFT AND'RIGHT HTR‘S 

THEWSTAT SET POINTS! 
ELOSE 10 SS'F 
OPEN IO: 5'? 
EXCEP'I’ ACCUWLATOR THERHOSIAT I 55 TD “‘3! 

FEEDHITER LINES ARE NO' AND 'IIOO FT Lona. 
HIE! ARE CONSTRUCTED 0F 55. INSULATED 
HIT" 0.5' T615000 Ml) CDVtRED HITH SS FOIL 
50 INCH LONG DUCT HITIII 6' DH — 

'32 INCH Louc DUCT m m  y o u  umcu BRANCHES 
INTO we no INCH Lem: uucrs m m  4' a n  

USE-ABLE. HQOVOLUHE [0 IN}. INSULATED HITH (Iv-5‘ T615000 

ALI. DUCTS ARE ALUHINUH. INSULATEO mm I HIGH 
T615000 lND COVERED HITH ALUNINIIED TAPE. 
NOIZLE hSSEI‘BLIESI 2 

H1 LOAD CWSTRUCTED 0F NICKEL 
1'0?l CONSVRUCTED 0F COLLIBIU‘I 

HATE?! SUPPLY PRESSURE IS 15-” .5  PSI ABOVE CNN" 
AT 60-110' F 

* 3  FES 1— 
unm Win: no spam nummnn 
km I. am some: mun mat. nus 

FLASH EVAPORATOR 1 
suasvsran 

SFACE SHUTTLE 0H6 NO 7 .3  ALL 

1.26. S X" 34. m: .. I l l ]  ' 9 ‘ ! ! !  BF 2 

BASIC REV DJ 



r“ w | v | U l T I S | R _L 
m LOOP 1 PUMP/ ACCUMULATOR PACKAGE I“ mam; °Z= 

P I”: P - I I - u - q  CONTROLLERTW 
: u : ' ' “‘1 non mm 

| ‘ um 0.2005 m 2 D 
8 V a c m M  : r l p ill ‘ “-2 W" “LL n”. 53.0 1 2.50 r 

I P“. Lfi f  "I ' : I :2?:% CHECK VALVE T mam. POINT 
P--TU-2--4 ' 1 P P j . . 

' a II I r r I ’ ll . . 
VAC". ' :g'zzuxm o 2132 m 2 2 " 75%?" I u II I I n (1.: arm 

— . PM. LhF m l  I PNL LIA! 544 
v a o m «u non 

up «on 
- - - - - - fi  “'4 b 

- I u spec 
' l " now: no 2 15 LIIIIR 

"0 I m 49.3 31.2 P5”) 
7 o I 

I 
.‘—l—_ o 

cram-u | 
0—4——H-0 

: A‘H-L . 

I 
_ ' 0 

I I mm c ' 'W 1 1.0 2 0.1 mm mvn 1m: 
: O ~3a man mu. avnss 10 FULL mtmmmosn ‘7 
I 
| u f I. muss A 

.. I 0.34 * , i =: t g i 
a. D -____  

6 ; : a — q : : as: (FULL n 35.5' r com Tar - AUTO mus) .. I ---- = m | H L J «.5c I - <91: E ' :3: -= : : 
on I "Z3 0—10: 

PM. Luz 33' o - 

LF 1 
LF 1 . LOOP 2 PUMP/ACCUMULATOR PACKAGE 

— '- vuxzsosu . r ‘ 
“E m . m "23 «arm 

as: . ”'5‘“ LP 2 H20 LP 2 ago LP 2 “20 ””20 0 “2:12;" m new" mom m mom 
‘—0 . m u -, .a To 11.: m 

5 . 025 . . ‘ 1 3 : .  ‘ m '  __ 
m "20 m ‘ 1 1 .  I! ‘7 E ‘7 W v - m . a o ‘ , ’A 024 024 

‘ +12vnc zxzvnc 9 Z LP2 aw LP2 aw r s - <l>lfll<fl>lfll 
0 11.2 mm T0 LPZ H20 

“3 192 v m “P PUNPA P snsn 
+ / gamut \ H-UVO’ . .  0.1391» I'll: II' " " ' " ' I  O n r :_ ”n . A 

z ' 
. I I I  I v . , ‘ .  T 

.‘l ' L l . "  A 63 0 9 2 5 '  F 
Van“ L — fi fi  I. . mam-1L {mun an o 

. I r I P ‘ SEES nzvnc m Lnr a? I II “m now- 910 :5 WM _ 
h - - - - - - 4  || || "0 NOI‘I '3 AP: 49.: 1 1.2 PSID (24 r 2 

4 .5 I : : . . r 

Vmu |——¢’T\. I I o I = 
3‘ I I P . D I p: 2;--.2': Vm-x ,—- = : - d : A 
2 1‘ ant-+0 ‘ 

1.0 2 0.: mm TRAVEL mu: — V m }  __(I} H are : 0 up man mu was to FULL INTEROMNGER ‘ 
3‘ O . NM 3: r 

| b II 3 l D 15PM. LQIF 9!: II F I d 

. F 

I m. urea“ I : . I - - - - - - J  I !  . . H M 
LF 1 =.‘ t . a "‘ L .— 

3 Loop I o g 1 o o o o o C L o o o o 0 Q T i I 
m f P 7 ‘K_ -_ as: . 

mu LOOP 2 a o o l I o o o o o o o o o i I I Q a o i o o I 
1P5: ? P 

n 
_ ‘ 11 . .  

‘ $5? [EIT— Ami-I- 
‘ LP 2 cum ax 05: Emma: H “20 m 1 

x0 I. «a. 43 :0!“ 32 To 22- r 2° ' “”2 v _ -  
IMU HX CAB|N HX. mm rev #22:": 4 23!" am 2 

x s .. Z O B! 
2 . 3-2 :mm: 

mm 
TPSI [ E l  FTLI_ 

H n I g o o n I o I o o 9 o o o o o o n L I 

I 2520 my»: - m Lou: moo mama - m: LOAD 
— 

o o 1 I o o o I I I o f l o I Q j 1 I o 
41 

mm mp emu: 1 
1 \ / ‘25 

L20 '2’ ‘- 2 2mm: 
‘- 2 ‘- 2 

L_BASIC REV D 

CONTROLLER 1E1" 

9—- 2 
9.5 PSIA. > 79.5 PSIA'  

1 LOOP l BYPASS VALVE P08 

V
 

O O .0 I O 

C O O i O 

- - - - - - H20 
'- u '1 m 001’ 
' PM our ' mass 
II mess I 
:- :: # f nu 

o—l—l-. "'— = ‘ u: 

LOOP 1 I I I - 
I I 10-— 
l I - . < I I - 
I I 5‘: 
I I - 
I I . 
I ’ I 0‘ LOOP 2 ' m 

PHI. 0‘ S3 PNL 01 "I 
L - - - - - - J 

LOOP 2 avnss 

LOOP 1 muss 
LOOP 2 |NTERCHANOER 

LOOP l INTERCHANGER 
LOOP 2 BYPASS VALVE P05 

LP 1 “20 BY? 

" TO 100 P 

m 

VLV Pas 

LOOP 2 MTROLLER TE}? 

LOOP l MULLER TD? 

PNL HDL 
- - - - - -  

LCVG LCVO 
L O W !  LOOPZ 

6 
LCVG HX 

O I O 

l I I 

6.3 
TOT‘L Lm FLO! ~ 500 WIN 

LOOP 2 H20 BYPASS CNTLR 

pu
—

 

LOOP 1 H20 BYPASS CNTLR 

l—I 
“ : 1 4  

9". SVDC 0?. svnc 
REG REG 

M l D FUSELAGE 
576 BULKHEAD 

- BYPASS 
‘l NTEMRANGER 

INTERCWER 

+L l 

LOOP I BYPASS 

- - - - - - 

r Hon: 1 
' 3 ' Imsncamosn 

423m 7. u“ :3 : 
5214s: I I 

LP 1 
"20 amss I I 
sat. - um) I I 

. m -  I | 
m v : i 

” a  V I I CNTLABZ 
l ' ' ' " I 
l - fl wuss . ” h —  LOOP 1 muss - - ‘  - - - 
I ' ‘ ’ " I 

- - - - - - I ‘UTO I f m 1 | I I I 
' ' ' ' I I 

A_.__J‘ ' MN I 02 4 
I men ' I PNL Lu: 5:. D 

I I 
I I 
l I 
I been A I 
' PNL Luz sa ' 

- - - - - - J  

I O Q I O O O 

I I C T I I 

Q i I O O I I 

INTERCHANGEP. 
FREON NEON 
COOLANT COOLANT 
LO” 1 LOOP 2 

48300 BTU/51R 
HA! LOAD 

f 

ADJUSTIBLE FRO" 0 TO 1000 LURE/LOOP 

an} 
ADJUSTHILE FRO" 450 TO 1200 LB/HR/LDOP 

j 

'
I

I
I

I
I

I
I

I
I

I
I

I
I

I
 

p 
I

I
I

-
C

I
.

-
 

I 

4. SIX 
OF TOTAL 
FLOW 

0. 16! INCH 

_3._ 

AV | ON I CS 
BAY 3B 

. S. 15% 
OF TOTAL FLW 

com 
runs 
580 FT 

p - - - - - - - .  

:3
 

non cow PLATES! ma Btu/Mn 4w: Low: 

I - . . _ _ _ _ _ . . - _ _ _ - — . :  

BAY 33 
COLD PLATES! (100 BTU/NR - MAX LOAD) 

Ill-SD COM l 61.56 ASSY NO I. 
Ill-BO CW 3 ELEC ASSY NO 2 
HTU 

b - - - n - a - u ‘ . - - - - — - - - — - - - - - -  

F i . . 

U 
I 
I 

\ l 
t 
I 
I 
I 
I °Z 2 u a: (3000 3mm: - m LOAD) 

5.2 : 
I 
I 
I 
I 
U 
I 
I 
I 
I 
I 

L ' 1  

BAY SA 
COLD PLATES! (4900 BTU/HR - ”AX LOAD! 

NM SIG PfiOC NO 1. N0 2 
5-30 PM ma N0 1. N0 2 
5-30 mm N01. N0 2 
5-30 M M? ND 1- N0 2 
5‘80 HIE”? ASSY N0 1. N0 2 
IMF ATCIEVA XCVR (FLT H 
COHSEC UNIT NO 1. N0 2 men ONLY) 
KU-BD SIG PROS (FL? 5) 
KU-DO RWCOH ASS? NO 1. NO 2 (FLT 5) 
DEB SIG BOND OF 3 

”W 

HOTM CNTL ASS? N0 3 
MDHFFS 
M O P S  
S-BDANYSH 

I O O I Q 

I I I ‘ . 

- . - - - - - - - - . . - - . - - - - . - - ‘  

3. 55! OF 
TOTAL FLW 

m 
T263“ 

AVBAY 35 
c1». 1' 1' 

25 1'0 130' F 
m 

' 

A 

O o f I i I . o O O o o o o 

‘ 9  ‘ ‘ .  
- ‘ n ‘ - - - - - - - - - - - d . l - - - - - - - — . I - - — - — — - - — - — — - - '  

I 
l 
I O 

/ AIR/H20 0 \ 
“X 

02 4 guano mum — m LOAD! 
5.2 

a 

\ / 
o o , . 

0 AVIONICS 0 T mss 0 
m T B A Y  2 5C 3 m 

25.1w: 
or Tom now 0 

i 
I 

: a 
can: u 

muss : 
so so FT : q 

I 

o 

/ MRI” 0 
H! 

PORT O I ‘ . 

HINDW THERHAL 
CONDITIONING SYST 

{Uhfldfll 

7s: 

‘ —  . . .1 U 

COLD 
. . . . . . . . . . . . . . . .  ' Q . PLATES 

_ # 

I "HOW THERHAL 25 50 FT 
CONDITIWING SYSTEM ’ ’ 

O 0 NH. US. U6. H8. H9} 

4'75 BTWHR - HAX LOAD 

. . _ - - . . _ . . _  

BAY 2 0.125 INCH 
. . COLD PLATES! {2950 BTU/NR - HAX LOAN ORIFICE 

. I — .— 

HJDF N0 2‘ . 
. . RJDF NO 25 

. RADAR ALT NO 2 
PAYLOAD INTERR NO I (FLT 5!  
PAYLOAD INIERR NO 2 {FLT 5 )  . 

. . PAYLOAD S I G  PROC N0 1 (FLT 5!  
. PAYLOAD S I G  PROC N0 2 IFLT 51 

P M  No 2 
W5 1 RCDR (MINT LOOP) . 

. . W5 2 BOOK ( M I N T  LOOP! 
OED SIG GOODOF 2 

Hmow mam MOTOR can. ASSY no 2 . 
covmnoumc svsrsn fi 3 Han 

(ammo: nun rr 4 
us: an! no 2 save: mm or 2 . n 

3%] ' fl] 'mo ' 30m 1933 

. L . . . . . i fi . . . . . . ~ ”  

0 AVIONICS 0 ECLSS m 7 an:  ECLSS 1 m 
27. 

0 OF TOTAL now 0 

2:12] 

- - - - - - - - - - - — - - - . -  ————— — — q . - - - - - - - — — - - - - - - ‘  

i 

°Z 7 fig. {5900 3mm - mu: Low: 
5.2 

/ 
l ‘ 3 ‘  

LP 2 H25 
AV an s 
us: Mr T 

ORIFICE 

DAY 1 
COLD PLATES! 12900 WEIR - ”AX DWI 

RJDF "0 u 

PAYLOAD neon 
BED SIG COND OF I 
PAYLOAD DITA INTRLVR (FLT 5) 
IIW I” I 
"IV PD 2 
”N N0 3 
LD WLR ASSY NO 1 
Pill CN‘IUI ASSY I 
EVLSS M SUP/MT CHM (FLT 1) 
”TM CNTL ASST MO I 
m a r s :  
HASSHEHIIOI  m o m ?  
M L F I I G S E I  
H D H P L !  

aim: 
m: 

A 
— . . . . ' an:- wz-vr: um:- ut misma- In. 

BATE: out" mm mc- mustan- must 
ima- mwn mu m vmsmn- Mn 

11. SEE rm: 1-: Fauna-me, harshness, 

IS. MESS OTHWISE SPECIFIED. SENSGI RECEIVES ITS POKER 
FROM ITS SIGNAL CONDITIONER 

[ 9  H20 LOOP I» m M PM 3) 

V32, f 
on») m ‘l m2 I" _ ."i‘ 3". .- 

' run 1: 21 . 

VCRTLAIJ V m  
m: I 01—h. l 

I I as 
(Valium ) I I ( V” | | me: 

I I 
I I 
I OFF I 
I I 
um. mucu s” 

- — - - - - {P‘NL unac- a: ass: 

|:> SODI- AHENDHEN'F 204! 

VEH, ICH FLOR (LI/Hill BYP FLW ILBIHRI 
099 lia-H‘M 0-522 
102 500-1280 0 0-800 I 
103 420-1169 0-555 
10‘ 482-1200 0-831 

' RI m. SEH‘ITA-GZ-ITST 

13. IF NECESSARY. IT IS POSSIBLE T0 PERI-"URN ”-11 TO SHIP THE 
PWER SMCES BETUEEN FUHP 3 OF LOOP I IND PU?" 0F LOOP 2. 
PM A 0F LOOP 1 IS INACCESSIBLE TO CREH PLUS IT HIS 
L 5H0!“ PO‘IER CABLE 

12. H O LOOP GWENTSI 2 
GOAL PRESSURE I SO 25 PS”; 
PROOF PRESSURE I 135 15 PSIG 
BLRST PRESSURE ' [50 P516 

D FLOU RATE HEASUflEHENT IS BASED UPON PRESSURE DELTA ACROSS 
INTERCHAHGER AND THUS RESPONSIVE T0 LOOP 
TEHPERITURE FLUCTUITIONS 

D PER an tss'rmc - Pun? Psnroanmcz on 2 AC 0 . 59:: m: DECREASE m PUHPAP 41.3: mm pecans: m LOOP FLDU 
8. ALL ‘HIXLOAB‘ HEAT LOADS ARE PER THE LATEST STE-3 

ANALYSIS AND DO NOT REFLECT ALL EQUIPHENT 0N- 

D "an LOOP LINES 43: 0.25 men snmLsss STEEL mass mm 
0. 25 INCH FIBERGLASS I T S  150001 HELP {PART NO“ ”0135-9243 
mu cuss PROTECTIVE coves. muss to noon LIGHT compur: 
mu: 0.125 men was wanna TOGETHER mm AL FOIL. szcunsn 
mm AL up: me man covenau av 0.25 men nuancuss 
human emu m.- naous-osa: msuunou 

& THE HON PL2 SIGNAL HiLL BE JNITIALIZED IN THE BFS T0 IION 
FOR ALL PHASES. HHEN THE BFS HAS CONTROL OF THE PfiYLOID 
BUSES. THE LOOP 2 PUHP HILL BE ACTIVATED ANY TIHE THE 
SH 15 PLACED IN THE BPC P05 

9 A GPC PUMP CYCLE SEQUENCE HILL BE IMTIATED ANY TIME A 
TRANSITION IS MADE INTO SH OPS 2 CON SH 0P5 4}. THE SEQUENCE 
HILL ISSUE A S-HlNUTE 'PUHP W cm FOLLOUED BY A W 
' . THIS SEQUENCE OF CHDS HILL 3E CONTINUOUSLY 
REPEA'I'ED WILE IN 5! OPS 2 (DR 4!. THE OBI-TIME IVSZUOSQIC C 
6 MIN! IND ‘I’HE OFF-TIME {$9230c I 3000 INN! HIE HEB-IDLE 
IN WIT OF MINUTES AND HAVE NO UPPER OR LOHER LIHITS. 
CHANGING 'I'HE HEQRBLE ’MLUES Ilfll.L HAVE NO EFFECT UNTIL THE 
NEXT CYCLE UNLESS UPS 2 {OR 4} i5  DROPPEWRECILLED 

I: > THE AUTO POSITION HILL NOT BE USED DUE TO THE 
FCUHzfl' UA HIS-HATCH AT THE INTERCHANGER 

E THE “:0 BYPASS VALVE NON-ELECTRIC "ANAL OWIDE CONTROLS ME 
LOCATED IELOI‘ THE HID DECK FLOOR IN THE ECLSS IM' 0N TIIIE Tw 
OF THE VALVE ACTUATOR HOUSING. THEY HILL IE USED GILT IN THE 
EVENT OF A TOTAL ELECTNCAL DRIVE FAILURE 

2. LOOP mm: - mo CU IN - 65.3 LI OF “20 uncut! NOT mcLuoem 
teem- 

WLUHEI 
HETAL BELLOHS FULLY EXTENDED - rho- 55 cu III H.“ L!!! 

6N2! ton 'cu IN 
METAL BELLOUS ML? cmssm - ago- ! cu IN (0.}! L35! 

My 150 cu IN 
N2 CHARGE! I! - 35 PSI AT 10 - 120 'F 
VARMTIW HIT" TEPPEHM'LBE " ~ 1  XI'FI~ 0.1 PSII'F 

D REPRESENTATION OF TRIM? CWTROLLED SOLID SUITE REL“ 

* 4  ARS H20 
SIWME on: mm» m m  an arm mnms‘mtm 

om Luann Burns mum :nuu: mum. m" Lml-  m y ! “  

W '“- W ARS H20 COOLANT LOOPS 
M-l' 

sue: SHUTTLE W630 7 4 

«ml-Lmfiirm 840-8? ALL ' 
[PEI-1 g a s x u  “1.1-: m 1  w I __l_.._.._. BASIC REV D;J 



R I o I P I 0 J N I M I .  +L I K I J I I I H I G I F I ' E J o | c .1 B A 7 
— _  

'UATEI  7/23/87 M .  ”C VERSION! "I‘ll 

f ‘ w v I U | T l 
F— - . - 

. . on:- 8/5/01 1 ME. I”? I vm'm mm.) + E 5.9 6 *  N N _ _ _ _ _ > _ _ _ _ _ _ Tues» nan-z. yam-1r um;- mc Malay. my: ' 1 fl ' n: HE svs 1 nuns m LINE r m. 2 mo fi F-CL 2 mm momuuc In: um- ”a," um 3J1: vmmm mm m ‘  ‘ Z E ' .  3 1 2 ‘ s  2,355 PANEL m I ‘ I i L  u o LH" 1 19° _ HSTOBSBA ‘ E ‘  To 02 REL”?F V9" svs 2 N2 In H; RELIEF van ; 1,; 2p 3,. 4" rm. 2 TO IN T R I | l 2" “mm m m 1 52A 0 m ,6 . ,- rcn. 2 to mom JLIC «x mo 20 275 20 255 20 2,95 
_ _ .  b l — — _  — — — — — — — — —  r 1 

m RADIAIOR 200 T0 4450' f 
1 5/5 

/"-"‘ rm. 2 FCLI  FCL 2 mm "20 LOOP 1 I re 2 comm? (am ’4’...“ svs 2 N2 svs 2 N2 sum 02 "m 2 x \ :1? m, ’,_.__\ genes 02 ________ _ ’_______‘ _ 5/5 our “HP 
m'rcuca out —"'NE. T “u | INLET ' / + mu x “N" 2 "5"" ”N" YEW — \ our 001 / "K _ a mass RELIEF "1 2 a "  ‘- -""‘~~., ,’ ' \ “'9 5‘5 1 \ 9'“ “E 7" v ‘ — .  Pet. 2 mm mm m: LINE T h is  0 To 166' F 30 I I LINE TEHP I / \ SURF 'fEHP \-75 T0 +115 ‘F/ \-75 To +175 'Fl 5 \ ””55“,“ PENEL 2 FROH / ’  fi x  I \ \  RHG 5V RTN \ PM T 25 1:05??? F FCL 2 "It ESE HI FCL ’2 10 mo ”x 8 a 1 -0150 !  r w I $02 | D A \ ’75  1'0 + 1 7  F l 1 S _' _ I ‘ I \ K I T .  “D‘ATO I \ I \ L'NE T r J 325 10 *300.  | _ _ _ . . _ _ _ _ _ |  v . .  , m _ No 3 \ / \ / \ ll \ l 5/ FCL 2 10 "SSE H! 

I l 

E 

"
s

. 

z 
”
 

- 

5 FCL 110? I N  
a \ HJCA N0 2 HCA 

SUPP 7 . I O 
6 V ‘ I ,~\_ 5 A .. 

‘ 4 SUPPLY LN 
'5 «l— _ - o  10 m 3 

2 
1 

FM. 2 man momma | “Bum" I , 3:) A <- Jo; 
5° PW * z é l  a .p co; :65: Sum" 

. m _ \ | 
no PDT «20 swam: nuns: : I 

seen-2 supm I 
_'_‘ 55c rusu sw- FEEnunza » | 1 

I F1LL LN 'ui.u- 1_-;o,1 l 
" 9 I I I I In \ I I I 1 I 

I— 

1* . 4 

‘ I l n I \ I 
' ' ' 

— —— , . G \ ._ I _A W" _ r I . - . . I \ r ’ "  ‘ "  \ «n- l i .- . L 4 73L, 2 W "  I ‘ ' FCL a Film mamas d— WNW“ I “20 u cu . I .1 x . u ‘ l ‘ ' - m ll us as 575 .3 mm mum I, \ \  | "' * ~  ' " '  '5' PANEL c '.‘ I I _ . » ‘ v ‘ \ \ r n n I I II D ’ _ . .__  _ — b \ I / \ , / \  53 ‘ . . . . _ _ _ _ _ _ . _  
i I / E ‘- ' ‘ ' I ‘ LH TANK N0 4 \ I \ / \ \ T 393A so . _...—-r l 2 TEMP x1050 \ / FCL z to I \ \ a svs 3 u n r «.- ._ I l . . l ‘ ‘ \ momuuc fix 1 L02 nun no 3 ' \ \ I \ Rm: RTN ' b- . ' ’ - |  ‘, .J — ‘  5’5 \ / I ' \ \  ‘ \ LIN T rus - -  

‘ 3  ' ‘ i N ' V * ~ \ mm 2) I, \ / ‘ «--- 415 T now P n -  - — — ' ' l - 'r = ‘ 1 \ I ‘~ ’ I a 5/5 .‘—-——————- Q A . ‘ § - . 1 I I \ I ‘ s .  _ r ’  ‘ \ 10 v _ . . _ v 1 " ‘ ‘ l _ > 

- m ‘ I. ' \ I l " m fi m  ' FCL 2 FROH FCL 2 to PM ‘ I ' —  u 1‘ \ ' ‘ " ' -  \ 1 1 1  I l 1 1 1 1 1 1 1 1 1 1 1 ]  1 FROM FLASH EVAP ' “ . . - x '. — - '  I I = 1 I FLASH EVAP V I ‘ 0  - . . - _ ~  -. ~ + 7 . ]  ‘ fl \ \ \  ’ /  l” - L I I I SEC PLAS” EVA? 7 7 50 l J \ l  L H . _ d , \ \  .“__’,. ; ‘ I + :1 d“ Fssnuncn so I - I 1 I I I A ’ ,1 V I l ' . . . ' . ‘ - I J  \ a _ ‘ E  I I I’ SEC FLASH E“? » FREON FLEX 11 L z I I I 1 1 1 1 1 1 ~ [_ e _ ‘  —r I a u _ 1 ~ I FEEDV‘TE" STORAGE 1m 625mm: to I’ll I n .L . . nfl'l ' ' - I u [1‘q ‘ ' 1 , RURACTION » F ' -  I I I I I ' 
, , 

l 

|
_

_
_

_
_

_
 

‘
I

-
n

—
d

-
 

/ I 
\

\
\

\
\

‘
1

‘
Y

‘
1

—
~

 
\

\
\

\
\

‘
\

1
‘

—
.

—
 

SECNz‘SUPPL‘f I ' -  - + n n I L _ _ _ _ _ I _ _ _ _ _ _  
'; | In — — D '- I I I I I I 

. — so I 7 I T 1 1 PR [SS \ sec ago to en ‘ A - ‘  "' | , , I u ’ , n 1’ 1 1 RE :sr ' ‘ H L n: u a PA El. 2 \ I T ’ sec ago rm an “In: , 1 I I V\ I ” III-I’ ’ 
‘ On ,1 — - i - I n n - ' 

I - ‘ \ f I N 
\ D  

-_'l  _ I II a 
50 

as; mass To POT H20 n: I I M 1  I 1 I 114 I 1 1 1 1 ‘ «I x u a: 5 I [ Htcmlsn ‘00 I N2 supp“; to [111' I I i l : l  4 0  A ‘ * r  I I r I l i r I I 1 W . 1 71410! I I l 
I I" I‘ . ‘ f o 0 9 o o i r I 1 1 / 1 1  1111 M T , “  f /  FCLZRAD l . H \\ 1 L 1 ; ' 1 1 1 1 1 1  l111111] ° ” ’ 1  1 1 ’  ” '1 OUTTEHP ‘0 I I I I 

wast: 1420 um «man was“: nun _ _  1| » x I I 1 I . . . 20° 0 450. r | I HID-BOOf I I _ __ 515 BLIND ' 4  r .  . l - — - ( . _ )  I n - o I x 1 I I I L] 7 1  I l I I FC 2 mo" 1 5/5 50 0’1 I | UHBILICIL PANEL 390. — I I 
- 3° ‘ - ‘ L m L _ _ J PM u; "0- ‘9‘” % r x ‘ C vs ' ”T “‘9" “5 n 30 U0 0" I‘ 'L. J J 

I “ :  0 2  = V 4 5  m 1 0  " Y D  “ x  1 ‘ 8 7 3 A  
F E E W ‘ T E R  ”"5 BK R T N  / c _  T I  F ’ -  - 

q LINE 5-55 H 0 l I I I I I l 02 —...._.—._ _ MO 1140 V T0345A ' x 150.9“ 2 7 7  1 LINE 1' FUS n u I r- 1 “2 N2 7 . rusn £q rtznunza / ‘ 0 LINE a nu: m. 2 mm ‘75 m .300. r n ‘ / . | m n suppu m cu / Fc 3 ”1 2 man “ '0  V T X885 “919—1301 nus» EVAP —5/5 ~ ' I I PR-l n 0 To cn ’0 f ”0““ map x144 an cmonnss .. o w 150. F 51,. u g 1 L. I l \ 2 ”0 P01 H m LINE rm sec ms» sup ‘5“. < v ,. l r o \ | STORAGE TANKS! L 0 m 250. r rzznunza 1 5’5 Hum m E w I ‘ R — R I I I 2 \ 6 6 P01 H20 ovao cum 1 5,5 l . F g g mo “NE 3 a at: ' / | O ‘ : m — / Pa: 02 10 L c ’ r 1 I, rm 2 men 5 E “ c; u a F § h n r  I I I :1 - fl I a 10 crenumu 5:0: or 1301 suntan Locum; AFT) Ltd _J L 4 / ‘ ..... - .  - _ _ _  . . . _ _ _ _ _  _ _ _ _ -  m: H a non cn o [I] mm) P ‘5 m. g u E vs a- “: CL xtozo _ § '5 I In I , I I 1 1 1 | l , — 2 a It” ’ L H E < t TIBTZA ; GI W 0. ‘R h u I / ‘ I 5 g I g E g “5 H20 5 ‘ 3. a) 5 :¢- I o I I ‘ I / "CW" '5’" “"5 5‘ “ I E '5 u : LINE A (m!) n ' 7mm?“ " f ‘R F i l E '2 r "- I / I I I I / 
m m _ Y m g o u g 1’ X386 rzs uzo .{ 1P 3n 3? 3: 52' “5‘ I 0 N2 | I I I —35,0 5!!!) 519: “It“! 5 v45 “z“ (“'9’ 3 ' ° 7° ‘°°' r LINE A H : ‘ 5 5  m 1 FRO" ; ': 2 l / o O I l I I uoommoumm / ._ < I nuza m « w -  “2° “‘1' ' n u A f I 101q E V” ' V (13:91: 2:333? I mun: T “‘ FMS“ EM, :5 I / o I I I ’ | - 7 -  —- ”mm“ m I m ‘ " navon V58 FCL 1 FROM FLASH EVAP ' V4 , ‘ LW‘R CL 3 PM “‘5" E“? "3 vao “ | 2 02 I 0 I I —' LINE T 1-32 -10 a H WOW" IN 3 “”5 FES "20 T012” ‘ 3 ‘  '-' — .  x12 5 u risouu: - ‘. o n l ' " I  ' E 3 L“ x 582-750 a FCL ‘ to "352‘ I — ‘ l u I O I "2 “2 / A 582 FRAME - I 5 “ N E  T91}, ‘ 0 2 1  0 5: L I N E  A l l l l l I 7 L l  P R I  FLASH EVA ”YD SYS 1 7 I I I I 1 " H “  L ;  200 T 0  “‘50. '- 2" FCL ‘ FRO" 36‘ I 0 ’ | 

7 .1 / f E 0 T0 250 F - TEMP X746 FEEDLINE _ NLG EXTEND H L I N E  1 RETRACT HVD SYS 1 HYDRAULIC ”X R HE NE T! § AFT COLDPLATE - .  1 I / l I ’ I / 1 5/5 c m 150' r _ . v / / 33. c ->- 1 5/5 \ FCL 1 FRO" AFT " “NE ' ”5“ x 150—919 ’ ' ' ' ' ' ' ' ‘ ”L5 5’" / am rusn EVA’ 99°“ T n " ' FCL 2 FROH . I o ' I I | I a y‘ " *9 - -  j E) COLDPLATES — ‘75 1° “00. F " 021 o u I I I I I I “NE “020 “50““ 325 T0 ‘300' / | I I I 350— I —20 ’1 fin I u a I ;  F I n a [ 5 / 5  ~ ‘ y FCL I WON _ \  1 5 , 5  J “T CMDPLATES '20 C- L .._°.-...... -_.°.. __.._._..__. _ _ .J : m ]  
‘ z i .  I l l  

\ I V‘ I . - I  I - - - l - - - - - -  - I ‘ 5 ’  v I I ‘b | /  L _ _ _ . _ _ . .  ’ / Y4 ’4 I I I I I I I  y-_l i i H FCU TO I v AW CO‘U PLATE [I n [l n RGA I "20”” ‘ 7 7 1 1  1 ]  1 1 1 1 1 1 1 1 1 1  I I  I o H [ I  “YDR‘UL'C Hx / "A ‘ VFOH—\ , I [ I n  J I :- x I x x x 1 x 1: 1 I 1 E x l [L l  {D J + m. ‘ [ ] / 
mtcmmouT F 4/ [ " 1  , 1  1111 111  111 1 1 I f 1 I !  "D A 5 LINE 1’ P40 40 '1 ll ‘ 1 I "I “‘5'“ (“P _._... ‘ I T I II I x x l l I I l I I K - >  _ O I ' ' m ‘ p l [11 I I I I I h n n z ’  ‘ \  ‘N I I i 1 3° / I _349 / inns: RETRAET ' g H ' ' [I J {J ‘ 1 1  l l I I I ’ l  \ H \ L + ‘- LMIDING I I = [1 ' I . I 1 u- l 1‘ a l n I , a u a u a u u / “TRACY \ REY EXT " I. H -> N P ‘RG‘ / o I I I / GEAR I : 3  [ 1 1 1 ]  ll E a :  : — -  I 1 1 1 1 1 1 1 1 1  1 1 [ I I I  I I I I ]  ( 1 1 1 1  T i l / I I I ]  \ I I I  I I I / I I I  / I ,  i l l l l l l l l l v ,  I ] ,  I ,  I a :  2 ‘ -  d o x o  ’ 3  / O I I I ’1 I ‘ ‘l * -  

40 “15"}: M l l I I g o 1 a I o 1 n A \ f I I I l ,- I I I i I l I 1 IL 1 r l I l 1 I = o - .  7—40 1. - I ‘ i f ‘ /  w "  V‘ 1 1 1 1 / ]  l l I I X ' l“ R " .  A H ;  i I 330— f l I F ‘  n ‘ I I I  I I I I ' I Y I J J I I I L L J J I  1 1 1 1 1 7 7  U S ‘ —  H [:__ I 01* r— r :1] § ‘ a u r' [UNDER INSUU / I I I / “INF::“G£R LINE p '79—” TO I — ' - E  E . I [ 1 1 1 1 1 1 1 1 ]  I I 1 1 1 1 1  I [ I I I ]  ‘ \ \  U f \ \ \  r n n n n \ 111L- I I I T J U Y I  I !  1 - .  O / uni“ . . 15.2 H PU ' / =E u I I I I b \ \ d  f * , ‘ \  ‘ _ R I / I 
I x i I x l. l l i. I J / I I I l I I / 5° 

-50  I '  - >  f 1‘ u u u u I I I  1 / / / ‘ / I FCL 1 T0 S f I l I r l I l E \ T  x ,_ 1 1 1 1 1 1 1 1 1 1 1 1  I l l / ) -  1 1  I a} a \ / \ c ‘  ’ u /  vsa HYDRAULIC H! T ’ I —320  A ]  I w. fi 
, ‘ l 1.1 u ' rm! -‘3 E 1 " H H H H I 1 "' / \ / n ” a ’ r1411? ’ "LI’ ’ ’ " ’  ’ ’ ’ I T0392A ’ I q | | I " “‘3’“ 1M  l I I n  x x x f l I W V ‘ "' D 5y5 3 f f ’ I ’ / V-IOS ' ""E P”? " l u 1 4 '  2 ’ ’ I \ / . .  . . f i \ \ EHEND L 6 an am FCL men FBI. 1 TO 35: H): o 13.1»: I I I I  I I - / f \ / —60 I FCL : ram M r s  -59 | . \ Exvsuo / m 4  \ / f m I a \ l L NE T pus vs3 mun uuc Hx / 340 320 300 11 I 1 1 " I \ I \ I \ \ FCL ‘ '75 T0 600' *’ 112094 7 | EL A -. —————' I ‘ rnon momma 1 5,5 FCL I ,1 o I I I I / tLooxmc FORMED A-T 515 BULKHEMJ AND 532 Fan-HE! s 4 n I 2 ‘  1“ [J J exrmu RETRACT I _L l I I suppu | ' | I U ‘ \ / FCL I HAD ‘ro as: “x "1 , FRO" mo ax ’ rm. 2 man C/P‘S / 3:0 . .  

» )3 ‘ _ IL _ I vcm | I \ m TEMP J I 4 4 7 3 H | m, am I \ r‘ flit; OW“ I I H H? V” I H2 '1 ES§ REL ‘H ’W‘ “0 ‘ l ' I \ as HE svs 3 TANKS / ., , A h  4:: I suztcss sum.“ / ’ ‘ ’ ' V — ' o y- 24. 4 I ' ' PC‘ I g — PM. 1 I i II P“ 1 | pm! 1 Nu ‘ | a- \ ’ 0 To “0' F “2°“ “L ‘ "3 "*9 ux / _  o ’ f I A ”from SYS I i _ . NO 1 f r — — ‘  ‘ [— —— -— | I I LOX T K N0 4 l \ , FCL 1 T0 ‘ 5/5 a ’ ’ / s ‘1 n MM 2 ‘ | \ I o I I 5 |  | | — - — - —  \ \ RADIATOR FCL I CNI’LR ’ \ r 1 A / I INTERFACE \ 2 \ / r mm m r sup I \ I -.. a f / ’ ' \ I f  , r ' - 11' l | I "-._...--’ our TEHP ’ I — mo. / m ' I I ‘ t S E E I  \ I \ I  ’ 5  I “  X 7 7 8  V 5 2  I I l I I \ l , A I l mom. fi x  '°° ' ‘ 1  I I] I 8—8 I \ I r M J . _ _ _ _ _  200 To «50-: \ L02 mm ~01 I : : ' I | K / \ / \ I ' ' ' - — - - - — — - - 1  25 m ”0' F —ao I ' _ / . ’ m 
. .  

5;: rs Lu rm. 1 mama PUMPS I I FREON PUHPS I mg l | l I I t .  I I “‘2 "N“ "° ‘ / \ / \ \  / l 3 C 3 um on r sursicmusfa ' , 1 mo mun l l m mun I ”om ‘ __-_| l | g 2 I ; L \ / \ / /  325 m 300 V V I RADIATOR l 1 2 3 4 5 a 1 a s 290 f‘ . _ IN ' 1 PKG NO 3 pm: no 1 \ / ' , F OH MTDR FLOV r ,  20; 23° ° “50' - 32 m 63- r -90 “NE I I I I gamma 1 , \ I 7° °2+ . - \ 2 \ ,’ \ x \ \  ,’ , . H ‘ R m comm "' -90 E ' ‘ ' — ‘ 1 3 ,  23.: u _ m vENt \ \ , \ _ no a o 850 830 am I l | | x620 v 52 / l \ r \ , ‘ , /  v PANEL —' v v ' r "01 | \ N \ H \ \  ” \ , ~ _ _ — -  k 20215 20235 2 295 J T * 4  I \ / I Z - — ‘ - '  ‘ . _  a! - .  ' I '  0 
_ _ _ _ _ _ _  200109550 \ / I _ _ _  ‘ _ J  5 1 H; V I —--" ME :4: svs 2 nuns L —-L——-‘—1—— — I \ \ 

_ - _ _ _ _ _ —  -1ou "*0" P55 02 “N9 I ~ " \  575 : n2 mm: 1 ~ _ ’  6 M 9 a 7 e s 4 3 2 1 M rcu ROM RADIATOR -mo 

V I E w B B * V l N? SUPP” RELIEF I — LgoOfsBEfifi?L:mfl ' ’ 7 * Pom SIDE Looxmc OUTBOARD AT arc-95 “MES — + —  / 12w 1260 ma 1300 I PIPING LEGENDI A 950 53° 90° 92° 94° 960 910 1000 1020 mm 1060 1030 20- ‘ '°° ”’00 ‘22“ ' - I 530 ¢ F 5 4 0  550 530 720 740  760 780 800 820 8 4 0  ‘ Z E ‘  “00 H ‘ H ATER . J — N ‘  FUFL CFL l - S T B D  S I D E  680 C 520 380 , m . . . ' 75mm {llfifinm 
N an ‘ I _ m 7 7 u 3 H ‘ 3 ‘  run CELL 1042a m ‘9 "2 ”UR“ V I E G G — ‘02 (wan FUR“ VENT m svs 2 “L 1 ”9 W” I l I l l l l 1 FREOH main ”9“” "0221: van» ’0'" 5'05 LNG 3" RN? PANEL LINE 7 . E m m oven PURGE vcm aouo LINE m H20 REL] F rc PANEL) PIVLOAD Men 7 Locumc Pun LmE t ms 1: z 5 I l ””3”“ svs 1 N2 VLV PNL 2 "2° F: I ":0 m Excmnctn a To 400° 7 5“"0‘30 5'05 “"9 x gem ' —}.75  m .300. 0‘" “HP . V "1.05 “35°. . L . . . "2° 0! ””30" TNK 2 TEN? “5““ V” 7 anger m 1 FC 3 H20 LOOKING manna xsso v—tos _ 10° ‘0 “'50 fl _V _ HS 1 N2 0 m 250' F PROD 350 xa-sqm 200 To «50- ,- ’.-—"""——~.s m m. . ' .A  9, .1 A.- .2. “(“2“ II]! ECU W 3 TE"? 11%; ° *0 250' F m: 1 n9 ‘ , v E l a m  l‘ -75 m ms. p m T V — !  5’5 m - - - .  . \ 2 350 v . "2 [m muzn m \ 235° 2 355 '31] SW20 m mum m ”  v , , \ . . . l . i a, [m J- ”“9‘. ”0"" "W mm wzv 1 J \ (LOOKING FWARO H g “ “  \ v J sup H20 “"94 L (ammo V v - - -  ‘ 34° \ / 593 ”A“: _ uooumc OUTBOARD rc no —- DUMP N02 0 TO 250' r LOOP no 2 l’ ‘ 4° ’ ‘ , n v m» — mum J \ 3 o snaaomn 510:) o ”0220» TEMP-a re 2 u o m" V “ "  ( _ m m  mm unza _ ”032m: 0 To 400' r v 52 ‘7 mo? SENSOR \ r - - -  \ , run cm. W II FC 13:13:: ‘7 D + 1055” LINE "3"? ‘ ' ‘ no .4 ~ um :xcnnuc: 2° no mm x x x woman: ”I  E DUMP vac vzm _ °  To 250. F :g": :3 2 I + :33: no 1 / WC? "‘5‘ km Sam: __ , 5130 5:02 Loomuc ourammn 2- "ENE“ LEGEND \ —l-r ‘IEL “”95 "MILE “”P u \. I ' " f " '  »— SENSOR no 3 no 1 '40 mm: Pom 5'“ Looms wtaoaau “WW0" “'6’” M'" unums: \ 75 To .300. ' PRI SEC ‘ / I I 1 7  ‘1 Eggacroéig: ”:$‘::;N3 V5)  310 GEIR LPLOCK ‘31 AND B'RK VLVS" :asumn “ “  . L. V __ ’ r  I__.__—_.__.|.-!...——'I \ m Vic VENY 1 515 m PANEL) YO/FROH ' I 330 r 10 300 [fit- 1 I 310 ‘1- TosuA Lm: T p 1018“ Loop no 2 rum " L  ' 320 33° 2 330 D V 2 

mm: "20 _ '  was 7-95 PHOPOR'HONING v INTERFACE I ‘ I CRYO ”a 3 Dar 1. Hausa HATTAGES ARE BASED on 23.0 vac 2 our»? NO: I 25 01 130- r fl ‘ C5) 1 ~ LOOP no 1 no; "TR NO 2 . NO 2 a. ma: nouns: APPROXIMIE TEN?" l, z 3.40 T0450A I'-"'I ...--- § PROPORYIONING vu l ‘ N0 4 A 5. run a: menu on H20 ospsnnmc on VEHICLE E o 10 400‘ r ‘ v _ rcp H20 LINE . \ ,  V k ‘ \ .20 20 0 0 °  ‘9 i _ f ‘ “  RELIEF : 2 2 . 3  H ' ( L I  1 \ A l  I I ‘, + ’ ‘ \ g 20 29h P O' 0 ~ I L- - -J  . . -  \ 320 § “ \ “  300 - - 259 _ r- K ’ - no , :20 3:0 750 760 no mo 1'90 800 a m  0 330 mama '- p i I, “ I  

.— 

o o | _ J  HAS? "20 no wows: l ‘ K , fl r - - - 1  A v ( J I WE ’ 1319 I ~02s " ‘  I \ . TO :30- F —' o o 5"" ”2° _. ‘ vacuum van 25 ‘ 5,5 I 22-5 V I E ,1, ; \ LOOP no 1 to “ 2° no emu DU”? LINE I...- m LOOP NO I mu "CA 0 s v I I NT EREMANGER 3,10 HTR L|NE T nil ”CW" VENT 320 FROH FLASH g ' I 310 LOOP N0 1 N0 1 N0 3 "a 1 290 - -  .. O 25 10 no r [ POHBLE M20 LINE rep H20 EVAPORATOR I I  ‘ l , t ‘  war no 1 . _____. LOOP no 2 z 300 I . x 5'5”"9“ 9‘75 mum mun no mo: mmmnu ; DUMP LINE NOZZLE m NOZZLE “ L t  “ ‘  LOOP no 2 70 m LOOP N0 2 , ‘ I o I 250 as“ w e  can: ("643 mom I. m am: mm mm; was I] 3 O \ 3W I must: H20 ”-0 “ TWP B FROH F/c N0 2 , i i “  I " "  '"TERCMM‘ER , x , g; 
1 \ DUHP LINE POT‘BLE ”2° 310 m 0 17° 45° F f ‘ ’ , J “  n; H2 pmgg 00 MD" MBA CR“, 058 DR comm m ._.. cum: m: 1045:» F c I , v | 7 3 / .  “a ‘ m m, . o A I '- -..-~:.:-- ‘ m ago ‘37 m cm m" ' m ‘ I r" I ‘ I I ' “5° “"E W 3°" \ - * ’° ”° "° ‘ w 3 m L. we TCS= INSTRUMENTATION l - -—. mm: H 0 — fi ‘  .» 1 ‘ L9) L --.. ---.. m “as R“ “I“ z 300 g g I ‘ l I W ~° 2 I «v Q m m . 1 431; “75., M l o FUSELAGE O c cooum our ' 300 ‘ “ - I I -  - .  I D + HP I mm "C No 3 l I ' ‘ l 1 man FLASH ‘7 ~ . y +105 7 . ‘ V X x ”P 1/? I‘ 'I ’ 

“I—~ - ._ ._ _. _. v .. 300 cur-canon . . _ . . . 
_.l .._.. l l— V I E w E —— E ‘ ‘ ‘ ’ I I I V 4 * z 232 eon am 920 830 e40 550 sea 3, JR 2,. 2n :9 m n; L'. 1- % W4 7"? 

‘100 '90 '30 ‘- V 52'” 31° 59° " "  " ”.00c AFT n ‘ ; ‘ - *  I — 250 ~ * + * u t ‘5; ii 1? m 2" IF in JP “ 5”“ WT“ I'm: NO 7 5 «momma OUTBD on pom 5m: ‘ 2 ' '1 29° 4 "' H-DOKING INBOARD AT *0 -92* 270- no - (LOOKING run 636 runs 4 .- 1 4 1 . . T - = V - WIPLAN 5(fim 3-3-57 JILL - _ _ — PDTABLE mo HAS'IE mum _ 0 o n a . _ V use 1270 use it 1140 1:40 1150 use mo 3: 1:30. _ FUEL CELL END VIEW n x —a1o: snnomn sum v9 so v v ‘ 2 4 5 a 7 a 9 m 1150 a a I FUEL CELLJPO-RT SIDE ‘ nu» ma vucuun ‘vann , s I 5 5 (LOOKING m M 635 ram: Pom sum v so to an 90 mo 105 —ms 400 -90 ~30 40 7 «so u: 9 Fa 1_z_s.5 x .34 Am: 7.6-1 [sum I or 1 

_LBASIC fiEv D 4 _ B snc REV D_l 



~ I 
VERSION BPT§3 
VERSIOI. BPT04 

ms: MPH music"- man: 

NINE! [PM 
NINE! MPH 

0175‘ 7/ 29/. 8‘! 
fllTEI N 1/8? 
DATE! 8! 7/3? 

1650 
500 

450 

400 

350 

300 

250 

200 

150 

50 

1600 

\. 

1550 

\ 

_
_

_
_

_
_

_
_

_
_

k
_

H
H

H
_

~
_

_
R

H
H

 

ffl
/fV

 

1500 

\ 
\ 
\ 
\ 

1450 

Il| 
|l| 

‘
\

 

\
‘

 

I I I I I I I E L ‘  

x; 

J 

/ , 
r; 

1400 

/
/

‘
/

 
. 

_
_

_
_

 

fix 
:_::H

H
A

H
_}:::A

: 
E

J
A

H
H

H
a

H
M

H
:

A
 

.
H

 

a 

1350 1300 

HRSl‘fJ 

E 

1250 

r. 

1150 1200 1100 

,(,( 

750 800 850 900 950 1000 1050 

HRS! 

650 

-50 

100 

H
~

_
_

_
_

—
~

_
-

H
~

 

A 
.l\’\ 

\» 
«»Mx 

\ { \  

150 
- .-u— .L . 

250 

-300 

3. OV-lOJ/llfl TPS CONFKGURATION. OV-IOZ HILL BE 
EXCEPT FOR I'NSTRUHENTATION TILES MODIFIED TO THIS. 

,
L

 
_

.
_

 
4

4
.

4
4

1
.

 
I I I —

V
I I H

Q
I A

V
I F

I J
I T

 
V 

_
 _ 

w 
4 
_
 fl 

. . ‘ 4
 

. 
M

 
fi 

a 
fi 

. 
_
 

_
_

r
_

 
M

 

o 
m

 
a. 
I.—

 
_

 
_
 

O 
O 

5 
O 

3 
4 

_ 
. 

_
1

«
.

 
_

_
_

 

p E 
h 

«
a

 

1
.

.
 

.
.

 
w p 

4 
; 

h 
F 

L 
. 

. 
V 

4
.

;
0

 
<

.
I

M
\

 

I 

o D
 

.. 
\ 

m
 

2 
a. 

\
 

I 
l

.
'

1
1

l
.

 
, 

I n
fi

u
l

l
i

l
l

v
 

1
.

:
 JT 

A
l

r
v

 
, 

..u 
1 

i
l

l
 

Y 
I 

All 
I 

I 
g 

f. 

\
 

m
 

g 
5 

\
 

- 
-

I
I

,
§

#
 

1
%

:
 

A
-

 
T

.
-

:
-

 
1

1
;

%
W

 
_ 

I I
I

I
 

I II. I .I 
A

l
l

 
1

.
.

 
I

I
 1: 

I 
I 

1 
I 

I
f

 
I. 

V l 
I. 

l 
i

l
 

I
'

l
l

.
 

1 

fl 

o 
l

a
.

 
A 

1 A 1
V

.
 1

7
:

1
!

 
1| 1

1
‘

.
 I

.
 

A 
A 

Lv 
i 

I 
l

v
l

l
 

1
%

 
|

1
I

1
I

A
 u] I 1 I. 

V
H

 

. A
X

 

\ 

I 
5 

w
 

n 
4 

. 
,

.
 

d 
—

 
/
 

_ 
u 

_
 

Y 
.

1
 

- 
. 

. 
A 

:
1

1
 

I
I

.
.

.
 

.
v

 
1

1
.

1
1

:
 

.
v

 
.

o
 

. 
v 

:1 

1g 
; 

v 
- 

-
‘

1
1

1
1

1
 

A 
1 

-
1

1
 

1 
;

:
1

,
 

-
-

r
-

,
 

1
1

1
1

‘
 

fi
z

1
 

J
“

,
 

>
(

 
N‘ 

A) 
‘ 

. 
h 

4 
A 

_ 
_ 

\
 

T 
.l 

H
 

o 
6 

[
I

I
I

 
.I. l

t
l

l
T

J
l

 
.1 

1
.

!
 1

1
1

.
 

Icl 
L

T
 1

.
l

 
T 

_
[

1
 

T 
1

1
1

1
1

1
 

, 
A

 
_

9
 

l. 
M

 
\
 

N
 

I 
h 

1
1

 
, 1 A 1

1
 1

‘
 L 

-
r

 5 
1

1
1

x
 

1 
{ 

- L 
H 

L 
. 

I 
o 

7 T 
r 

A y 
1 

T
4

 
V 

A. 
/

.
A

 
\

c
 

o
 

w
 

H
 

fl 
. 

_ 
m

.
 

,
O

W
W

 
\ 

\ 
\
 D. 

. 
4 

I 
[

I
T

 
r 

1
.

!
 

7
4

,
 

E i 
T

?
 

v 
A 

A
l

l
?

 
I

L
 

1
1

1
1

:
1

L
 

+
_

 
- 

A
 

t 
I 

fl
/

 
\

N
x

 
w

e
:

 L
T

H
 

J
—

 + 
» 

o I. 
. 

.l A 
F 

I
1

 
L

I
 

7 
1.. 

1
1

 
JT 

. .. [
T

 
l

r
l

?
 

I
»

.
 

o . 
.

o
 

'
1

.
 A 

1
1

 
C
 

“
I

“
 

_
 

p 
h 

_
.

 
H

1
 

w
 

“
.

.
_

r
k

l
_

l
 

_ 
_ 

. 
t / 

\
 

[
I

V
C

T
 

A
“

 
M

 
_ 

fl 
,
 

a 
_
 

_ 
1 

- 
I

.
 I A 1 

1 
L

I
I

;
 ; 

a 
a 

x 
R

 
T

4
1

 
» 

fi 
. 

w
 

+
1

-
 

J 
- .

.
1

 
ffi 
1 

.
_

¢
 

F 
_

L
 

‘v ¥
$

 H 
§ 

“iii. 
Y

A
P

 
v

\
 

A
 

A
 

u 
by 

. 
L 

w
 

k 
_

_
 

_
.

W
 

H
_

_
 

_ 
,

.
 

_ 
_ 

; 3 
.

?
 

-
A

fi
 

A
 

.
M

 
* 

M
 

4 
3
 

M
 

_
 

< 
d 

_ 
N

 
. 

. 
_ 

fl 
. 

‘ 
. 4 

V 
, 

N
.

 
r 

. 
T. 

A 
r _ 

- fl 
‘
 

. 
+ 

q 
. 

. 
. . 

.
r

 
. 

.
,

 
. 

.
.

 
-

.
_

 
v 

+ 
1

_
_

 
. 

.
L

 
; 

A
n

n
y

;
 

\
<

 
[

_
v

 
A 

L 
:

H
E

L
.

 
H

 
_
 

« 
I. 

r
l

l
 

” _
 

, fl 
M

 
_ 

_
 

A 
. 

d 
H

. 
_ 

NNNN 
. 

J 
. 

I. 
. 

7 
fl 

- 
o 

. 
p n 

o 
a u n 

f 
. 

b 
c

.
 

I
v

‘
l

Y
i

 
i

x
l

O
l

D
“

 
_ 

, 
a 7 

A 
k 

,
 

_ 
a 

. 
W

 
“

-
1

 
H

fl
e

q
 

.
fl

~
.

L
I

T
+

4
u

 
.

.
 

L 
'

7
 

-
r

*
 

_ 
A 

I I ;  
r

:
 

0 
_r 

.
l

r
l

 
N 

k u 
a 

o 
W

 
I '

m
l

+
y

.
u

 
o 

. l
,

6
 

I 
c 

o 
t . 

/
 

#
H

”
"

 
\

v
 

A
l

t
 L

I
L

 
1 

+
"

I
l

l
.

\
 

m
 

H
 

_ 
‘ 

a 
_ 

N
 

_
 

u 
. n 

4 
I

r
”

 
‘
 

I 
. 

I
I

I
.

 
9 

. a 
. 

. . » 
4

r
 

‘
>

 
. 

A 
.. 

. 
e 

1 I. 
2 

I 
. 

L ‘ 
. 

1 
1 

J 
J 

\ 
X

I
V

 
A

v
l

L
v

‘
;

v
 

I
l

l
L

 
l

l
l

 
.- 

4
.

1
»

 
- 

. 
J

I
I

T
I

+
 

h . 
. 

.
.

.
.

$
 

+
 

‘ 
. 

. 
a 

I 
1 . 

f 
f 

A 
‘

.
 J

/
 

n 
N 

u 
fl 

u 
4 

fl 
1

:
1

:
 

I. 
1 

.
L

I
T

:
 

q 
. 

. 
; 

. 
r 

_ 
O 

L 
.

1
 

3/ 
J 

_ 
,
 

g 
n 

a 
I. 

.
l

o
 

a 
. 

4 
‘ 

L 
N

 
‘ 

_§ 
‘
 

7
4

1
1

 

I
l

l
:

 
.

4
1

 
I

V
 

a 
.

1
"

 
I.“ 

‘
1

'
 

I
1

1
 

IL I: 

o 
v 

a 
i

l
l

.
 

.
 

4 
. . 

. 
_

o
 

o 
A 

J 
X 

I 
v A 

/ 
I..| 

A
l

l
:

 
. J. 

p M 
.

I
I

L
I

 
H

 
_

‘
4

.
 

5 
w

 
. 

n 
7 

_ 
k 

M 
F 

u 
_ 

.
 

/ 
”

V
X

x
 

H 
w 

_ 
%
 

w 
. 

.. 
ii: 

4
1

.
.

 
. 

.
 

- 
? . I 

. 
. ¢

I
 I- 

1 . - 
v 

L 
.

i
 

{
I

‘
Y

 1
y

 
. 

H
 

_
 

v 
_ 

u 
_ 

. 
/
 

l\ 
g 

,
 

4
.

1
 

A
 

_ 
7 

w
 

t
i

l
t

 
‘ p .

.
«

I
l

o
l

.
h

 
L 

‘
o

‘
x

§
 

‘
O

 
V

A
 I 

I
t

 i 6 
~ 

C
 

1
1

1
.

.
 

r . 
. 

. 
_ 

_
 

_ 
_ 

‘ 
a
 

‘
 

. 
a 

. 
.

I
I

I
.

 
‘

.
 

+ 
.. 

a 
.

-
4

.
.

 
4 

+ 
| 

I
N

I
L

I
 

. 
. o

»
 

1
1

1
‘

 
I

-
 

L
.

l
 

C
 

h 
< 

M
 

h 
< 

4 
_
 

. 

-
.

.
x

.
.

.
.

 
. 

. - 
‘

p
 - 

L 
. 

,
l

.
.

1
 

- 
.

-
 

_ 
nu 

V 
J 

V 
¥ 

H
 

7 
A 

‘
 

F 
‘ 

M 4 
0 

F 
r 

p 
_ . 

_ b _ 
b 

F p _ P w 
F _ 

. 
_
 

J
:

 
_
 

. 
, 

, 
L 4 

r 
q 

1
1

?
.

.
-

 
O 

. 
_ 

_ 
_ b _ r 

, b . 
_

 
g 

_ 
b 

p _ 
_
 

_ 
,
 

_ 
p _ F . h 

b _ _ 
2

0
 

O
 

0 
0 

o 
0 

0 
O

 
0 

c 
o 5 

O
 

5 
‘ 

o 
0 

0 
o 

K 
5 

4 
a

.
 

3 
m

 
5 

m
 

w
 

m
 

5 
A

.
 

m
 

.
.

w
 

m
 

5 m 
. 

. _ 
. _ 

I 

F
 I L

 

0 
O

 
0 O 
0 

O
 

0 
0 

0 O 
0 

0 
0 O 

0 
5 

O
 

5 
o 5 

0 

a
s

 
4 

4 
s 

3 
2 

m 
m 

m
 

s 
a 

m 
m 

m 
a 

m
 

0 
. 

. . 
_ 

_ 
w

 
_
 

A
 

~
 

—
 

‘ u 4 _ 
_

 
. _ _ 
< 4 q a . q 

_ 
_
 

—
 

—
 

_
 

_
 

q 
4

.
 

1— 
_

 
d «

4
 

. . 
4 

q 
A

 
a a 

_
 

_
 

4 
4 

. 
q 

4 
. 

. 
« 

l
_

w
.

 
L 

MUM“ 
-

.
-

 
_

_
 

..+
,;;;-- 

; 
;

;
 

‘--1;:14.. 
.-+- .- 

A
.

 
7 

m
fl

_
 

r 
1

4
1

,
4

1
4

1
 

--é. 
$

4
1

1
1

-
-

 
.-- - 

r 
. 

I
I

.
 ?+ 4

1
4

?
.

 
4
 

v 
I I 

o
n

-
 

£
1

1
 

-
.

i
-

l
.

.
l

 - 
. ‘ a 1 

N
 

O 
.

.
 

a
 

.
I

d
.

 
M

 
4 - 

_
 

a
 

‘ 
II 

. 
w

 
_
 

a
.

 
.

w
 

I
r

|
i

|
T

+
.

;
J

I
.

 
1

4
-

4
.

.
i

r
a

 . 
.- -

-
c

i
 ;+¢|.. 

1 
a 

_ 
4 

_
 

. 
fl 

I
T

,
 

+
 

n 
I 

Q
 

I 
4 

. 

1 
H

.
 

. 
_ 

w 
_ 

_
 

_
 

a 

.
I

'
 

H
 

I I n 
I 

n I 

11 
. .

F
r

 
. 

h 
b 

_ 
. 

h 
. 

- 
. 

E 
. 

. . 
m

 
.rll 

.
—

 
. 

i
f

 
¥ 

_
 

.
,

 
_

 
_
 

.
.

 
V 

3 
_ 

_
 

. 
. 

b 
.
 

. 
_
 

_
 

. 
”

A
:

 
.. 

. 

T 
V 

F 
. 

. 
1
 

. 
.. 

a 
h 

4 
fl 

. fi _ fl 
“ 

_ 
4

1
4

 
“ 

a
‘

 
L 

_ 
-r 

_ M 
H

 
p

“
 

H 
#

m
g

 
a 

”
4

“
 

H
fi

q
r

o
-

 
M

.
 

I
I

I
 

Ar 
_ 

_ 
_

a
 

q 
fl 

w 
_ 

d 
M

 
W 

fl 
P 

. .
N

 
“ fl 

m
 

M
 

. 
.

o
 

a
,

 
. 

. 
. 

M
 

.
m

 
a 

u 
M

 
o 

.
 

«
4

.
 

0
1

 

.
~

 
+ 

M
 

. 
. . 

0 
. I 

. 
. 

.
.

 
. 

.
U

 
. . 

h 
. 

h
.

.
.

 
.r 
.
 

: 
. 

. 
. w 

”
u

 
_ _ 

, 
. 

. 
U 

W ¥ 
V 

W 
W 

“ 
u

x
n

 
h 

H 
_ 

,
 

A 
I. 

w
 

_
 

. 
4 

. 
, 

. 
_
 

. 
‘ 

4 
, 

‘ 
. 

. 
N

 
l

l
L

 
. . . 

I
I

.
 . . 

. 
. 

. 
. 

. 
. . 

_
 

. . 
,
 

_
,

 

_ 
. 

. _
 

, 
V 

A 
n 

_ 
h 

H
 

nl. 
. 

. M 
w 

. 
_ 

.
 

M
 

.
_

 
fl 

_ 
_ 

.
,

 
. 

, 
.

,
 

. 
. 

. 
.

.
7

 
a 

. 
a 

M
 

. . 
_ 

. 
_ _ 

_ 
, 

_ 
_ 

‘
 

H 
u 

_ 
M

 
_ 

fl 
g
 

a 
N 

a 
H 

fl 
H

 
M 

d 
w 

H 
a 

# 
A 

" 
fl 

. . 
m

 
A 

V. 
. 

fl 
H 

. . 
a 

a 
. 

m
 

H
 

w
 

. 
H

 5
—

"
 

~ 
“ W 

‘ 
M

 
_
 

_
 

I in 
n - 
u - 

I H n n u 
H

 n I
.

 
d
 

1
H

 
n

u
“

 
d
 

HVHH. 
H

 
.H

 
M

 
H

 
I n n d H 
11 

H
 

n 
n 

I. I
I

I
.

.
.

 A 
A

 
M

 

o 
H

 
o 5 

l 

m
 

,
_

.
 

”
H

4
“

 
.

.
4

1
;

:
_

_
_

:
:

_
 

_
_

H
~

H
_

:H
~

:_
 _

_
_

—
_

q
j

a
y

fl
.

i
 

_
.

.
 

1+1 
L

,
 

.. 
w

 
.

q
 

5 
< 

_ 
4 

‘ 
_ . w

‘
w

 
. 

E
:

~
.

.
.

~
h

 __::_:_4:: 
:

1
~

:
H

fi
:

1
-

U
—

 
.H_ 
_ b 

1 
.

,
,

 
.

.
 

_ 
_ 

_
.

 
_

_
_

 
_

“
I

H
:

_
_

_
_

-
—

 
~____________ 
_

_
_

—
_

_
_

=
—

—
=

_
 

H
.

 
_
 

m
 

N
 

0 
j

T
 

. 
.

_
 

H
 

.
.

_
 

“
j

;
 

.
fl

w
 

“
I

 
___:_ 

_
_

_
—

_
_

h
_

—
:

:
 

_
_

_
—

~
2

1
.

 
y 2

;
 

.
q

.
+

*
d

 
W
 

. 
. 

i
l

l
-

 
. 

. 
A 

J
_

 
. 

h_:_ 
~

_
H

A
H

H
S

 
~H-H 
___~ 

L 
. 

I
J

I
L

‘
.

‘
 

_
H

.
 

M
. 

,
w

_
_

 
_

.
 fi

H
_

 
_ 

:
_

:
:

_
_

:
 _

_
_

_
_

_
R

:
:

:
 

:
C

:
:

:
:

I
_

+
-

 
A 

4 
SP 

4
.

 
a 

. 
5 

[
1

1
.

 
.

d
a

 
.

fl
.

1
.

 
‘

g
 

J
A

I
L

 
l

:
~

_
:

:
~

_
_

_
 

_
h

_
_

:
H

|
F

~
l

:
_

 
_

_
_

—
_

_
_

_
=

E
u

.
 

. 
# 

p
l

Y
l

g
fl

.
 

.
.

.
.

 
O

 
. 

I
l

r
 l 

w
.

 
_ 

L
W

 
¢

:
|

+
.

 
A

fi
-

.
|

,
S

I
_

 
P

I
E

—
_

_
_

p
_

~
a

_
 

_
p

r
p

p
r

 
~h-- 
:

:
:

:
-

E
 

E 
_ 

F
T

 
fl 

m
_

 
5 

. 
_ 

_
 

,
 

,
D

x
 

E
r

:
:

-
:

F
 

______ 
__:__ 

_
_

_
h

:
-

~
=

H
I

I
 

- 
H

4
4

1
%

 
X

A
t

x
u

l
fi

 

.
.

.
_

 
5 

H 
m

 
_
 

. 
W
 

F
.

 
M

 
T

F
H

W
-

t
h

fl
 

_
~

:
_

H
.

_
 

_
_

_
.

r
F

—
L

H
 

L
u

~
_

:
 

:
~

_
:
:
:
:
H

I
 

_ 
. 

r _ 
N

, 
,

_
 . 

1 
H

 
_
 

#
F

x
P

h
r

 nun 
h

i
l

l
 

. 
, l

_
 

d 
W 

_
_

 
_. 

[
1

1
;

 
fi

g
.

 
,

,
H

v
u

-
+

1
1

 
$ 

.
T

,
A

‘
I

H
 

T 
:: 

___—
:—

 
_
_
:_

: 
:H 

_
_

:
:

:
_

:
.

I
L

-
T

L
.

#
.

\
4

\
H

I
S

T
 

‘
L

‘
;

 
.

*
.

 

x 
l

u
f

w
 

I: 
. w 

. 
R

”
.

 
W

 
H

 W 
a 

a
!

 
m

 
. 

o . 
.

1
 

I 
4

F
 

j 
v 

+
I

|
 

; 
‘

T
u

l
 

'
1

!
 

I O! 
I

:
 

4
.

.
 

. 
.. 

_ 
_

 
_
 

m
a

fi
a

 
_ 

a 
H

 
q 

a
l

t
 

%
 

I
¢

I
 

, 
i

x
 

. 
>

L
_

H
_

W
m

l
n

n
 

v
.

 
T

l
 

M
I

;
 

I
»

 
4 

. 
f 

.
 

_
 

m
 

H
M

 
F 

w
 

d
i

r
k

 
+ 

,
H

 
‘ 

_ 
q 

. 
w

J
 

, 
_ 

I 
m

 
_ 

n 
n 

_
/

_
r

 
4 

_ 
g

.
 

—
 

,
 

X
.

 
#
 

fl 
_ 

I. 
‘ 

.
.

.
 

11. 
.

_
~

 
‘ 

.
_

 
r 

H
:

 
Lll 

a 
‘ 

m
 

L 
[

l
l

l
r

l
l

v
e

l
 

i
v

 
.

.
v

 _
_

v
 

h
.

 
It 

—
 

l
‘

w
\

 
fi

l
j

+
‘

v
 

A
7

.
t

.
 

o 

L 
_ 

. 
_ 

_ 
_ 

_ 
A 

I 
I l

l
l

l
l

l
l

l
l

 
_
 

_
 

_
 

_
 

I 
I 

I 
_
 

I 
l 

m
 

I
I

I
-

l
l

l
l

I
-

l
l

l
 

l a 
l

l
l

l
 

l
u

x
u

-
 

1
“

 
I

”
 

H
”

 
I

:
 

”
I

!
!

!
 

I 
I 

I 
_
 

_
 

_
 

R
U

I
N

-
”

I
H

I
I

I
I

I
 

n 
I 

I I 
I I I x I 

I r x I x I I I I 
I. 

H
 

II 
I

I
I

U
I

H
S

I
I

I
H

I
:

n
u

l
l

a
u

x
l

l
l

l
l

l
 

I I I
!

 
x 

I 
I 

I 
I s 2

!
 

I
l

l
l

:
 

I
l

l
-

I
I

I
I

I
I

I
I

 I 
I 

l
l

”
!

 
I

n
i

n
l

u
 

IIJIIA 
r

1
7

 
_
 

_
 

_
 

_
 

I 
l 

I 
R

:
 

I 
I I I 

l x 
1 1

1
:

1
1

 
a 

x 
I .- .- I 

I 
I I I I I x 

I I I 
I l 

I I I l I 
R

I
 

l I 
_
 

_
 

_
 

I 
S 

_
 

n
u

l
l

-
J

F
n

l
-

n
-

I
-

I
l

l
n

x
x

l
x

n
-

I
I

-
n

 
x

x
x

:
 

.
.

_
.

l
1

 
n

”
:

 
I

”
 

I
:

 a
n

:
 

I
t

s
x

l
:

 
n I g

a
l

-
I

I
I

I
I

-
I

u
-

u
l

I
-

I
-

I
I

F
l

u
-

I
n

!
 

_
 

S 
_
 

_
 

_
 

_
 

_
 

_
 

m
”
 

_
 

_
 

_
 

‘
 

.
.

_
-

I
I

I
-

 
:

n
-

A
I

-
n

l
 

I 
x I I 

l a 
I 

I 
I I 

l I 
I

I
 

I
I

I
I

I
I

I
U

I
I

I
I

I
I

I
I

I
I

I
I

I
 

n I
'

l
l

-
n

 
_
 

R
-

 
_
 

_
 

_
 

_
 

_
 

_
 

nu. 
1

1
1

'
 

I
:

 
_ _ 

_
_

 
_ 

__ _
_

 
_

A
H

_
 

_ 
.

.
 

-
.

 
.

.
 

.. 
.. 

.
H

 
H

.
 

_ 
_

_
 

_
_

_
 

m
m

_
_

 
_

_
 

_
_

 
_ 

_
_

 
_ 

4 
‘-  1

-
.

.
 

.
L

I
 

[
1

1
7

!
 

I 

__ 
Nov 

Nov 
__ 

0
‘

)
!

 
l 

.
I

x
‘

r
r

fi
u

n
w

m
»

w
u

 
d

_
_

_
.

 
u _ -

“
 

H
H

.
_

_
-

~
.

_
I

fl
-

~
H

—
*

_
_

l
.

_
_

-
.

.
I

-
L

~
 

h
h

h
'

w
n

u
m

_
_

-
m

~
_

d
1

m
T

~
h

_
-

~
_

P
F

F
»

=
_

_
“

-
.

_
_

_
 

«
w

u
—

 
_

W
p

d
.

:
~

u
i

 
5 

fl 
_ 

_ 
_

_
 

_ 
_

_
 

_ 
. . . 

. 
___ _

_
_

_
 ___ _ _

_
_

_
L

 
_

_
 

H
 

_
_

 
_ 

3 _ 
I I 

l .. I .- 
t

i
l

l
-

1
1

:
1

I
I

 
I I a I I I 

I x 
n 

_. 
x 

x 
I 

I 
I x I I I I I I 

n I I I I n n u u I 
.. 

_ 
_ 

_ 
_ 

_ 
_ 

_ 
_ .

.
.

.
.

.
 

.
.

.
 

.
.

H
.

“
.

n
.

“
.

”
.

.
 

.
.

.
.

.
.

.
.

.
.

 
.

‘
.

 
.

.
H

.
”

.
u

.
”

.
.

 
. 

.
.

 
. 

.
.

 
. 

.
.

.
.

.
.

.
.

.
.

.
 .

.
.

 
.

.
.

.
.

.
.

.
.

.
.

 .
.

.
.

.
.

.
.

.
.

.
.

 
.

.
 

.
.

.
 

_ 
_ 

_ 
_ 

_ 
_ 

_ 
_ 

_ 
_
 

_
 

_
 

I 
l 

I I 
I 

I 
I 

I I I 
l 

x 
I I 

I 
I 

I I I I n 
a 

I I I .- 
I 

I 
I 

l 
l 

I I I 
I .- l I 

l 
I I l I l 

_
 

_
 

_
 

_
 

_
 

_
 

n 
A 

I n I I a 
I a I 

I 
s t 

I 
I I u a a 

n r I a 
I 

I 
u u u I I I I I 

I I 
I I I .. I I 

l I 
n 

I 
I 

_
 

_
 

_
 

_
 

_
 

It 
c

f
 

I 
_
 

_
 

_
 

I I I I I 
I n I .. 

n I x n n .. a n 
n 

n a x u n 
n 

I
n

:
 

I
:

 
I

:
 

I x x I 
I 

I I 
r I I 

I I 
l u I 

u 
l l 

u I 
w

 
_
 

_
 

a 
l 

I a I I 
n a a I n 

n 
u n .— .- n x 

x 
I 

I a I 
x I x x I I r .. I 

I .. I 
I 

I t 
I 

I I I I I 
_
 

_
 

fl 
_
 

I 
_
 

_
 

_
 

_
 

_
 

a I n 
I 

.- 
l 

I 
a I 

I 
I 

a .- .- l I 
n 

x I I 
a 

a 
n n 

a 
a :

1
 

x
a

z
u

x
x

l
 

:
x

i
x

x
x

t
x

x
r

x
u

l
u

l
 

l
u

l
l

-
I

I
I

I
I

I
I

 
I

I
I

I
I

I
I

 
x I I

:
 

_
 

_
 

_
 

II: I 
_
 

_
 

.- 
n 

I I 
n n I l 

I I I a 
A I I I i I I I .. 

I 
I 

I I 
v x .._ I x x I s x I .- I 

.. I I 
I I 

l 
l l r I I 

I
I

I
:

 
_
 

I 
_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

I 

I
I

-
l

l
l

l
-

I
I

 

A
 

I
l

l
I

-
l

l
 

I l
l

.
-

 
.. 
I I I 

I I a .- I 
a 

I x I I I I I 
n I I I I I I l 

I l l I I I I I _
 

_
 

S
_

 
_
 

_
 

_
 

I 
I. 

_
 

_
 

_
 

I 
I 

I I 
I 

I .. 
I 

I I I
n

 
a

l
l

 
l

l
n

l
n

l
n

l
x

l
x

n
n

 
I l

u
l

u
-

n
 

l
I

:
 

I 
l

u
l

l
-

l
l

:
 

1
:

:
 

x I I 
I I 

n 
I I l I I I 

_
 

_
 

_
 

_
 

m
 

_
 

_
 

_
 

_
 

w
 

_
 

_
 

_
 

I
l

l
-

I
I

I
.

.
-

 
l

l
l

n
l

l
:

 

l
a

 

3
.

.
.

.
.

.
 

x I
n

:
 

a n 1 x
x

x
:

 x 

l
u

l
l

.
.

-
 

. x I
:

 

I I 
.— 

I :
1

:
 

.
.

_
-

I
I

 

I
I

I
.

.
.

 

I
l

l
.

.
.

 
I

l
l

 

I
I

I
I

I
I

I
I

-
I

 

I 
_
 

_
 

_
 

_

R

 

_
 

_
 

I. 
I 

I
:

 I
:

 
I I I

I
I

 
.— 

I 
I z I x 

x 
I 

x 
I 

u I I I u I l I 
n I x 

u I 
I 

I 
I 

. 
_Li 

a 
_ 

_
_

 
_

_
;

s
_

 
m

w
x

w
h

+
x

 
R 

?+? 
x

c
x

+
r

a
3

.
 

.
w

u
x

+
x

+
%

 m
+

x
+

m
+

x
+

w
s

w
u

m
~

 
_

“
 

t 
“

_
 

T
i

l
 

fi
l

 
_
 

—
 

_
 

R
_

 
_
 

I
l

l
l

l
-

 
I

I
I

-
”

I
H

I
H

I
I

I
I

I
I

 
CI 

I 
1

|
 

I
l

l
-

n
l

l
l

l
 

I I
l

t
l

n
x

-
u

I
-

a
 

I 
_
 

_
 

_
 

_
 

~
 

_
 

_
 

_
 

_
 

_
 

x
l

 
t

r
l

n
l

r
l

t
s

r
l

z
n

 
I

t
'

l
l

-
l

i
n

t
.

.
.

-
 

I
_

L
I

 
I

I
I

I
I

I
I

I
I

I
I

I
 

I
I

I
I

I
I

 
~

 
_
 

_
 

_
 

_
 

—
 

_
 

_
 

_
C

I
 

I n a 
I 

I 
I a n

u
 

I
I

I
-

l
l

.
.

.
 

a
l

l
n

u
u

l
l

n
l

i
n

 
s

u
n

n
i

n
g

-
I

 u
)

:
 

.r. 
.I. 

I
»

.
.

.
 

x
x

l
:

:
:

l
l

l
 

I
n

u
i

t
-

I
I

I
.

.
.

-
 

I
I

I
I

I
I

I
 

I
n

n
a

-
I

I
I

I
I

I
I

 
l

u
l

l
:

 
_
 

_
 

_
 

T
I

 
I

.
.

 
. 

I 
_
 

A
_ 

_
 

a a
n

.
 

I I n 
n I a n n u 

n n 
I 

I n 
A x n .. x 

I I 
_
 

~
 

_
 

_
 

_
 

|_ 
_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

I
—

_
 

_
 

_
 

_
 

_
 

l 
I u a x I I I I I I 

x I x 
I 

I l I 
.. 

I I 
u I I 

_
 

_
 

_
 

7 
_
 

I I I I 
I 

I 
I 

I 
l 

I 
I l I I I I I 

I a a I I 
— 

I I I I l x I 
_
 

_
 

V
 

. 
_
 

_
 

_
 

_
 

l
l

l
l

l
l

l
l

l
l

l
 

l
l

l
l

l
l

l
l

l
l

l
 

I
I

I
 

I I
I

:
 

I I 
I

I
 

n I I 
I I n 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

. 
_
 

_
 

~
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

—
 

l l l 
I I I I I

I
I

I
X

I
I

I
I

I
 

I 
I

I
I

I
I

I
I

I
I

I
 

I
I

I
I

I
I

I
I

I
I

I
I

 
_
 

_
 

_
 

_
I

.
 

m
 

1
|

.
 

_
 

_
 

_
 

_
 

_
 

_
 

.. 
l

u
l

l
-

u
n

l
x

l
l

n
l

-
a

x
l

n
n

 
n

u
n

-
I

I
:

 
I

I
I

-
”

I
H

x
U

I
A

 
I

’
M

-
”

n
n

z
l

n
s

-
 

_
 

_
 

x
l

n
x

u
x

n
x

l
x

x
u

 x
x

x
l

x
l

s
s

x
x

x
x

 
u

n
i

.
.

-
 

I
I

I
I

I
X

I
I

I
I

 
I

I
I

-
I

I
I

I
I

 
_
 

_
 

_
 

_
 

_
 

0 
1

|
.

 
a 

.l. 
_
 

_
 

_
 

_
 

I
n

.
.

.
 

I - 
l

n
-

I
n

l
l

l
a

l
 

s
i

g
n

a
l

s
-

1
.

.
.

.
 

I
t

‘
l

l
-

n
 

I
n

n
a

-
a

u
l

n
n

n
n

l
 

_
b

_
 P 

_
 

_
 

_
 

_
h

_
 

h 
_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
l

»
 

_
>

_
 

_
 

_
 

_
 

I
—

 
>

_
 

» 
l

z
n

l
u

n
u

u
n

l
u

l
s

 
.. I

u
n

r
u

z
n

s
l

 
l

i
n

t
-

t
u

r
n

:
 

l
l

x
a

n
r

l
t

 
I

I
I

.
.

.
-

 I
I

I
 

_
 

_
 

_
 

_
 

_
 

_
 

a 
.

7
 

«
7

 
~

 
_
 

”
a

n
-

”
n

:
 

l
u

a
u

-
”

I
I

I
.

 
I

I
I

-
n

x
u

n
l

l
n

n
l

l
n

 
.

.
_

.
.

.
 

\
\

I
:

I
n

x
n

n
n

n
n

 
4 A 
—

 
_
 

fl 
fl ~ 

4 
_
 

_
 

_
 

_
 

_
 

_
 

H
 fl — 

a ‘
4

 
_

 
~

 
~4 

I
t

.
.

.
 

x
z

u
x

x
l

x
n

x
s

a
s

 
- .

.
_

.
.

.
 I

s
u

z
u

-
I

I
H

I
I

I
H

I
I

 
I

n
u

i
t

-
”

I
l

l
!

 
) 

I
n

n
-

”
I

 
_
 

_
 

_
 

1 
w

 
_

 
_
 

_
 

I
I

I
-

I
 

I
I

I
-

I
I

 
I

I
I

I
I

I
I

I
I

I
I

U
I

H
I

H
I

I
-

 
\

\
\

-
“

I
l

n
l

l
-

 
I

n
:

 
_
 

_
 

_
 

_
 

_
 

_
 

_
 

%
 

A
 

. 
_
 

m
 

_L 
F _ 
H

 _fi 
_

 
_
 

_
 

_
 

_
 

_
 

_
 

I
l

l
-

I
 

I
I

I
I

I
I

x
X

I
-

x
x

 I
I

l
I

x
I

I
I

l
I

l
l

I
I

I
I

I
I

I
 

I
l

n
x

l
l

l
 

K
l

l
l

n
l

i
 

_
 

_
 

_
 

I 
. 

. 
I 

I
I

I
 

I 
1

.
.

.
.

.
-

 
n

u
l

l
:

 I I .
.

_
.

 
\

\
~

‘
 

.
.

_
.

.
.

 .
.

-
 

I
I

I
 

I
:

 
I

I
r

l
x

l
I

I
:

 
I I

I
I

-
.

-
 

I I I 
I u I I I l I 

I x I 
O

 
I 

. 
_
 

_
 

I

n

”

 

”
I

I
I

I
I

I
 

a
n

n
u

l
l

l
l

n
l

l
l

l
l

n
n

l
l

n
s

 

1
‘

”
.

.
.

 
t

\
\

u
-

“
:

 

I l
i

n
t

-
x

 _ 
_

 
_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

~
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

x
l

l
l

u
l

l
l

l
 

l
x

l
i

i
l

 

I

l

l

:

 

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
 

.- 

I
I

I
.

.
.

 
I

I
:

 

_
 

. 
_
 

_
 

l I l 
I 

I l l l 
_
 

Y
 

I I I I l I l I 
I 

I 
l 

I 
I I 

_
 

_
 

S
\

\
 

A 
_
 

_
 

I 
n I I I 

A 
.- 

n
u

l
l

-
l

l
-

l
l

l
u

 
:

t
u

\
n

-
n

\
x

 
‘

n
l

 
n

u
l

l
-

n
.

.
-

 
_
 

_
 

_
 

_
 

_
 

_
 

.
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

—
 

_
 

x
I

-
x

i
x

l
x

x
x

 
t

i
t

 I
n

s
:

 
I

I
I

.
.

.
 

I 
I I I 

l 
l 

I 
I 

l I I 
I 

I I 
_
 

_
 

R
 

. 
‘ 

L
"

 
f

l
 

I
l

l
-

I
I

I
 

I
I

I
 

I
l

l
-

I
'

l
l

!
!

!
 

I I I I 
.

-
 a 

l 
I 

x 
I I 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

n —
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

—
 

_
 

_
 

_
 

n _ 
_
 

r
l

 
.- 

I x I I I I I
I

I
 

I l 
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

 
I 

(
l

u
l

l
-

I
l

l
 

_
 

H
 

u 
I I I 

.. I l I I I l
l

 
c

u
l

l
-

n
.

1
1

’
n

-
 

I
:

 
x

x
x

l
n

l
-

I
:

 
_
 

_
 

x
x

x
u

x
z

z
x

n
x

x
l

z
t

 
I

I
I

I
I

I
I

I
I

I
I

I
I

I
 

n
u

l
l

-
I

n
l

l
l

l
 I

I
I

-
I

 
I

I
I

-
l

 
_
 

_
 

I I I I 
I u 

I 
I 

I I I I I .. I 
I l I l l I 

_
 

_
 

_ 
_
 

_
 

_
 

a 
_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

r 
I I I I I I x z I I I I I I 

I 
I 

I I I I I 
l I 

_
 

o 
.1 

A
i

l
.

 
o v

l
l

 
I l I I l 

l l 
l 

I l x 3 I I I 
I 

I I l l 
. 

_
 

_
 

_
 

_
 

—
 

I l I I I I I 
I I l i I l l 

I 
I I l l I I I 

_
 

o 
‘ 

_
 

_
 

_
 

I I 
I n 

I 
I 

I I I a I s 
x 

a 
x I x a x 

_
 

_
 

‘
 

l 
c t 

I I 
I x 

I 
I I I I I 

l 
I 

I 
I l I I 

_
 

_
 

I
n

n
-

n
u

 
I

.
.

.
 

I
I

I
 I

I
I

-
I

n
s

l
s

u
l

n
 

l
u

l
l

:
 

I
I

I
-

x
l

x
l

n
n

-
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

* 
_
 

x I 
s 

I 
I 

n u x I I I I I I I I 
I I I l 

2 
4 

_
 

t 
x u I I I 

I 
I 

I 
I 

I I 
I 

I 
I l 

u 
A

 
_
 

I 
I I A l n I I I 

n A 
I I 

I 
I 

x x I I 
_
 

I 
x .. 

I 
I x x x I x .. I I I I I 

I
I

I
-

I
 

I
n

:
 

1 
_ 

u 
_

 
I 

n I 
I 

I 
I I I I I I I 

x n I x I I I 
_

 
_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

I I I I a 
x 

I 
I I 

I I 
I 

I I l I I I 
I 

i
f

]
:

 
v

I
I

v
 

A. A 
l

]
 

A 
J 

L
v

l
l

h
.

 
J] 

. 
_
 

_
 

I
I

I
I

I
I

I
I

 
I 

l
l

l
l

l
l

l
l

l
 

I
I

I
!

!
!

 
I 

a 
I I x 

I 
. 

. b 
«

M
»

 p - p p p p p p . . . 
_
 

x 
I 

I 
I 

I 
x I I l I l l l I 

l 
l l I 

_
 

—
 

I
1

1
1

A
v

 
M

 
I l I I I 

I a 
I 

I I I 1
1

:
3

1
:

1
2

.
.

 
I 

I
t

:
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

a a 
_
 

m
 

H
 

A
.

 
—

 
_

 
—

 
a 

q a q 
d 

4
/

»
—

 
_
 

_
 

_
 

.
.

I
 

I
I

I
 K

l
l

l
l

z
i

i
l

l
l

l
l

l
i

 
I

I
I

I
I

I
u

 
I

I
I

 
I

I
I

-
I

l
l

 
_
 

—
 

1
.

.
 

i
l

l
 

v 
L 

. 
I 

. .
.

I
 

_
 

I 
I 

I I n l I 
I 

I 
n 

I 
n A 
A

 
n I 

I u 
. 

I I l l 
I 

I 
1 

I I 
I 

I I a. 
I l I 

I 
M

 
_
 

M
 

a
:

 
r

u
m

i
n

a
n

t
:

 
I 

a
n

n
a

l
n

n
t

x
x

n
x

n
l

l
x

n
l

 
I

I
I

-
I

I
 

_
 

I 1 . . _ 1 
I _ 

‘ 
a
 

4 
1 

_ 
u u 

q . .1. 
I q 

_ 
t

u
n

.
.

-
 

.. x 
x .

.
_

.
.

.
 

I
.

.
.

 
.

.
x

:
 

x
.

-
 

.
.

I
 

I 
I 

I 
I 

l 
_
 

_
 

I 
Ii. 

1
’

 
1. ‘

1
 

I
V

 
l

l
 

A
T

 
n 

I n 
n I 

A .._ I I I x I I 
I 

l 
I 

I a l 
I I .. 

1
1

1
1

:
:

 I
s

:
 

.
.

_
.

.
.

 
I

I
:

 
I I

l
l

r
-

l
n

l
u

l
u

 
_
 

_
 

_
 

_
 

I
l

a
-

I
I

I
.

.
-

 
x

a
n

x
k

n
l

l
l

x
x

n
n

u
z

l
x

l
 

I
I

I
I

I
I

 
_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

x
x

x
x

x
u

x
 

l
i

n
u

x
l

x
t

x
x

s
s

x
s

l
z

t
l

 
1

-
1

1
.

.
.

.
-

 
I

l
-

 
_
 

_
 

l
l

]
.

.
.

 
'1 tn. I 

r 1 
‘ 

1 
l

l
r

l
 

,l 
l l 

I 
I 

I 
x a a t A 
I 

I I I 
x I I I I x I I I I 

I I
I

I
 

m
 

I
1

 
1
 

C
 

_
 

_
 

_
 

a
l

l
 

I
n

n
i

s
 

l
l

x
x

I
I

I
X

I
x

I
I

 
t

i
l

l
“

:
 

I
.

.
.

 
_
 

~
 

_
 

_
 

_
 

_
 

_
 

_
 

—
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

_
 

r
1

.
.

.
-

 
I

x
x

l
l

 
:

I
x

i
‘

l
r

x
l

i
l

u
l

l
 

I
I

H
I

I
 

I
H

I
I

I
 

_
 

fi
/

 
1 

[
I

r
 

_
 

n
u

l
l

-
.

.
_

.
 

n
u

n
-

n
u

x
n

x
 

I
n

n
s

-
I

I
.

.
.

 
I 

I 
.

.
x

-
u

x
x

r
x

 
x x x u z I I l .. 

I 
_
 

_
 

. 
1 

m
 

_
 

_
 

_
 

, 
n

l
-

n
n

n
s

u
l

x
 

1
1

.
.

.
.

.
.

 
1

:
8

1
:

3
3

:
 

I I 
x I 

x
x

:
:

x
n

x
-

 
l

l
n

n
u

u
t

 
t

u
n

-
“

I
-

I
I

I
I

I
 

_
 

_
 

_
 

— 
t

i
l

.
 

. 
t
 

L
I

I
—

 
_
 

. 
n

a
n

-
n

u
n

s
.

.
.

»
 

I n I 
I 

I I 
I I 

x 1
.

.
 

I
I

I
-

I
I

I
I

I
I

I
 

_
 

_
 

h 
I

.
"

 
11! 

C
 

A
v

~
 

I
I

?
 

v i
.

 
I? ll 

_
 

u
n

i
t

-
I

I
I

:
 

x I 
n

l
n

n
l

x
x

n
l

l
n

u
l

l
 

a 
n 

x x a I a u a a I a I x I I a I x I I x I 
I I x 

I x x 
I 

x 
x 

r I I 
x I I I I I 

~
 

C
 

_
 

_ 
I I I 

I I I I a 
I 

n I l I 
n x n 

I I I I I l 
I 

u 
x x 

I x I 
l 

x 
x 

x 
I 

I u I I I x I 
I I I I 

_
 

R
 

_
 

_
 

_
 

l
l

 

:
l

l
I

 

I
n

:
 

- n
l

l
l

l
l

l
l

l
l

l
l

l
l

 

I
l

l
l

l
l

x
u

l
x

l
l

 
.- l

l
:

 

1 I x n a
l

l
 

:
2

:
 

x x x x x I x
x

x
l

x
x

t
i

l
x

x
x

x
x

 

.
.

e
 

I 
a

n
:

 

x x 1
:

!
 

I
I

I
 

I
I

I
 

_
 

_
 

l 'A I
L

]
 ‘

A
 

I
A

)
 

Y 
_I f n 

I
L

Y
’

 
I I I I I I

.
 

i 
I 

g 
I K I 

I 
I I I I I I K I I I I I ‘ I 

I ‘ I ‘ I I 

. 
. 

I 
1 n 

I 
1 I I I l I I .- 

I
a

n
-

n
u

.
.

-
 

.» .
.

_
.

.
.

 
x

u
a

l
x

a
n

x
l

l
u

l
n

n
l

 
I

n
n

i
n

g
-

.
x

x
x

x
r

x
u

l
x

n
 

I 
I

.
.

.
 

I I 1 
1

:
3

1
.

.
.

.
 

x
x

x
-

x
x

x
u

n
x

i
 I

:
 

l
.

.
-

 
. 

‘ 
_
 

[
I

 
II 

.._ 
v 

.. 
I

]
 

| . . 
A 

‘ 
I

fi
l

 
m

 
_
 

_
 

I
I

”
:

 
l

t
l

n
x

n
n

l
n

l
n

l
n

l
n

u
n

l
l

 
I

n
:

I
.

.
.

n
u

n
-

”
I

I
I

H
I

-
n

x
l

n
l

l
l

l
l

l
l

z
a

 
l

l
I

g
I

I
X

I
I

X
I

l
x

x
R

H
I

H
I

I
I

H
I

H
I

H
I

”
 

I
n

n
'

s
-

I
t

 
l

l
i

l
l

l
x

x
z

 I
n

”
:

 
_
 

_
 

_
 

n .. l 
I I 

.. 
I u 

I a a x I n A n I I 
I 

I 
a x x x I x I I I 

t I x I 
x x x x x I 

x 
I 

I 
_
 

m
 

_
 

_
 

_
 

I
n

 
I

.
.

.
 

n x I 
I 

I 
I I 

I n I a 
n 

I I 
I I 

n n .- n I .— ._ t I 
I 

u 
n I 

n I I 
I 

x I I 
x 

.. I x 
I l

i
s

t
.

.
.

 I
t

 
_
 

_
 

H
 

+ 
_
 

A 
. . 

.
n

.
”

.
n

.
”

.
u

.
n

.
u

.
n

.
u

.
n

.
u

.
n

.
n

.
u

.
u

 
”

+
3

.
”

.
E

m
m

a
m

n
s

h
m

.
 

. 
_ 

J. 
7 

A
!

 
w

 
|
 

.
4

]
 

‘ , 
J 

... 
rlln 

_
 

I 
I 

I 
I I I I I I 

I I .- I I I 
n 

l 
I 

I I I 
I 

I I I 
I 

I 
x 

I 
I I I I 

x I I I 
I 

1 
I I I 

I 
I 

I I 
_ 

_
 

g
u

n
‘

s
 

- 
I 

n 
x 

n 
I 

i I 
n 

.. 
n 

I 
u

p
:

 
u a _- a I _- 1 I 

I 
.- ._ x x 

x
»

:
 

k
:

 
I x 

I .7 
x I x

.
.

.
 

.. x
:

:
:

1
:

 
_
 

I
v

 I
1

7
!

 
I 

‘ 
1

"
:

 
. 

L
]

 
A

,
 

.. n 
6

.
1

%
 

L
1

.
 

_
 

a 
I 

I
a

l
l

n
u

n
l

l
l

x
l

l
 

I
‘

l
l

-
l

-
l

l
l

l
u

a
n

n
u

l
u

s
-

l
l

l
l

n
l

l
 

I
I

x
I

l
l

r
l

x
i

x
l

x
I

-
I

l
q

l
u

i
l

l
x

i
h

i
‘

t
 

. 
I

'
l

l
:

 
1

-
1

:
:

 
I I 

1 

_ 
_
 

_
 

v
/

V
l

 

ll 

fl
]

.
 

H
 

. 
_
 

_
 

I 
I

.
.

.
 

I I I I l 
I I .- ._ 

x .- 
x 

x 
a 

I .— 
._ A x 

I I 
I 

I 
.- I u 

x r I I I I x 
x x 

I I I 
I l _- x I 

~
 

_
 

l 
H

 
_ 

_
 

n
u

n
:

 I
l

l
a

-
I

l
l

n
n

l
n

 
n

u
n

-
u

n
x

n
x

-
I

x
n

x
:

 
: a u a I a

n
:

 
x

s
n

u
t

u
x

n
x

u
x

 
:

x
x

-
x

 
.. 

x x x x .. 
n

u
n

-
x

r
x

r
x

x
x

n
u

x
l

i
 

s 
.

A
 

‘
1

 
[

i
v

 
1v ¢ :1 

t 
1

'
1

 
.._ 

a
“

.
 

I 
A 

‘ 
_
 

n
u

l
l

-
I

I
I

 
.— I 

I 
”

I
n

s
u

l
i

n
-

n
u

n
s

.
.

.
-

H
I

U
I

U
I

H
-

H
I

H
I

I
I

 
1

.
.

.
.

.
.

e
x

x
-

l
u

n
n

u
x

x
u

l
u

l
u

x
u

x
u

l
u

l
u

 
.- 

I x x
x

l
r

x
r

r
l

 
_
 

R
 

R
 

0 
L

V
‘

 
A ‘ 

. 
A

:
 1 

.
1

1
.

 
F

‘
 

1
v

-
 

7
.

;
 

_
 

_
 

I I 
l

u
l

l
-

I
I

I
 

I
n

:
.

_
I

n
n

-
a

l
l

.
n

n
x

n
l

x
x

u
n

x
u

n
l

x
u

r
n

l
 

:
I

I
I

I
I

I
I

i
x

i
n

x
t

x
i

i
s

l
t

l
l

u
u

x
x

x
n

x
x

 
I

l
l

-
:

I
x

-
 

I 
n 

I 
_
 

_
 

H
 

5 
_ 

fl 
u

l
l

l
n

z
l

l
l

l
l

l
l

n
l

 
.— I u I I 

n I I I n a n I a I t I 
I 

I x u .. x u x u 
I 

x 
I .. 

I
-

x
l

r
x

x
l

I
-

n
l

a
t

l
 

o 
u 

m
 

_
 

I
:

 

I
l

n
l

n
-

I
l

I
-

I
-

 
_

“
n

u
-

”
I

n
n

”
:

u
n

u
s

u
a

l
-

I
n

s
u

l
n

l
l

s
l

x
a

 

I
n

s
i

s
t

s
-

1
.

.
.

:
-

x
x

x
I

-
n

x
s

x
x

x
z

x
x

n
x

x
l

 
I

l
l

n
u

u
x

u
i

-
x

n
 

i
n

 
«I 

1 
.
 

V 
l I

.
.

.
.

|
 

A 
y :

5
1

.
 

q 1 
_
 

x 
x x 

x x x u n 
u

.
.

.
 

.
.

_
.

-
 

.
.

u
x

x
n

x
x

s
n

a
n

n
u

a
-

x
s

x
-

u
 

n
u

r
n

x
x

s
x

n
-

x
-

u
.

.
.

.
x

x
x

x
n

-
x

n
x

n
x

n
i

x
 

.. 
.. 

.. x ._ z u 
_
 

_
 

v 
Av AY 

v 
4 .

.
 

q 
1 I 

I 
Y 

|
¢

 
A

T
.

 
v 

_
 

_
 

I
n

n
.

.
.

-
 

» I I 
I A 

I I I I 
n 

I 
I n 

I 
I I l 

I t n 
I 

: 
x 

I 
I I x 

l u 
l 

I I 
1 

n 
.. 

I
I

I
-

I
x

:
 

_
 

r» 
I !  

t 
u 

. 
. 

f 
l 

I 
I I u

.—
n

l l l l l l l -x
-x

l l l n
ln

ln
lu

l l l l  i l l l i l l x
l l x

t n
t l l x

i t x
x

z
x

l n
x

x
x

 
I 

I 
_
 

..l 
I

i
i

 
T 

.._ 
A 

J 
v 

a 
K

L
T

 
' 

I 
. 

. .
l

.
 

. 
4 

[
1

.
1

 
.

1
 

I
I

 I
l

c
l

.
 

I 
I 

I
l

l
x

l
x

l
n

n
l

 
I I n 

I I I I I I I I I I I I I I a. I l I x 1 I I l l 
x x I 

I
I

-
r

x
l

x
i

x
l

 
I A 

1 
3‘! 1.. 

u 
. r 

Ll 
r 

I
t

x
l

l
n

l
l

n
x

n
l

x
 

I
n

a
x

l
-

x
a

x
n

l
x

n
u

n
-

l
l

n
n

u
l

n
l

n
l

x
l

x
a

 u
i

x
s

r
l

r
x

x
x

x
l

x
x

n
x

x
t

x
n

l
u

x
y

x
-

x
-

x
l

 
I

I
I

-
x

v
x

x
x

l
u

x
x

 
I

?
 

A
 

_
 

1 I
I

I
 

4
1

%
 

_
 

x
x

x
-

1
1

:
1

1
:

1
1

:
 

“
I

“
:

”
a

n
-

”
u

n
x

u
n

u
l

n
l

n
l

N
I

H
-

H
I

H
I

H
I

 
l

u
l

u
!

“
I

H
I

H
I

H
I

U
I

H
I

H
:

“
I

U
I

H
I

H
I

I
‘

U
 

:
I

'
I

I
I

I
I

I
I

I
L

:
 

fl 
/
 

I. itxr 
A

l
l

»
?

 4 
a 0 

T
I

 
r 

I
I

I
 

.- 1 
I

l
l

-
l

 
.— n I I n I 

x I I .- l I I I I 
n 

I I 
I 

I 
I u I I 

l I I I 
I

I
I

 
I 

u
.

.
-

 
.

.
_

-
1

:
1

1
 

m
 

w
 

H
 

# 
_

 
t

u
m

-
”

a
n

l
l

l
n

:
 

”
I

n
.

.
-

.
n

u
n

-
l

u
q

I
-

I
I

I
I

u
U

I
H

I
H

I
U

a
 

I
:

I
:

I
I

:
x

u
a

x
”

-
”

n
u

-
”

s
u

u
u

c
n

u
u

l
u

 
I

H
I

I
r

H
-

z
x

x
x

:
 

1
/

 

o 
M

 
. 

_ 
_

 
a I s I I I 

1
5

1
.

.
.

.
.

-
 

x
U

-
n

-
p

l
-

I
I

I
I

I
 

I I I A (
I

n
l

i
x

x
s

u
l

x
 

.- 
x

.
.

.
 

W
 

I I I
n

}
:

 
I I 

u 
n I 

x 
l 

x 
_ 

I I K
i

l
l

:
 

I 
.

4
 

I I 
I I

!
 

I 
1 

l
l

l
l

l
l

l
l

l
l

l
l

l
l

l
l

l
l

l
l

 
I 

I I
I

I
 

I
I

 
1.! 

[I 
s .

.
.

.
.

.
 

|
.

.
l

|
.

.
l

 
é

!
 

1
|

.
|

.
.

I
 

I
I

I
 

I 
U

 
I 

I
n

.
.

-
I

I
n

n
-

n
l

x
n

n
l

n
-

n
l

n
l

x
a

n
n

u
l

u
s

:
 

3
.

.
.

.
.

.
t

g
u

l
l

x
u

x
u

u
-

x
x

l
h

x
t

l
t

x
n

z
fi

x
x

 
r H 

H
 

I 
:

-
 

1
/

1
 

.Iv 
\

I
.

 
I. 

I
?

!
 |

_
 

. L
.

 

A 

J 
i. 

r 
_
 

1
.

.
.

.
.

.
 u 

x 
x 

I
t

.
.

-
I

I
I

I
-

I
I

I
-

x
l

-
I

I
I

-
I

J
a

n
-

“
I

I
I

:
 

I
I

:
a

s
l

x
x

x
x

l
l

x
x

x
l

u
:

l
:

l
u

l
x

l
l

u
l

I
x

 

- 
n 1 r I 

. 
3 

S 
P 

A
 

.- 
n

i
l

-
1

:
1

:
 

.. 
z 

n I I 
n 

I I I 
a I 

I u I 
I I I u 

x 
l 

I 
l l 

I I I 
I 

I l I 
I I :

1
:

 
I 

_ 
‘ 

_
 

g 
_
 

I 
I 

t 
I I 

I
n

I
n

u
n

t
i

l
-

l
a

:
i

l
l

-
I

I
I

I
I

I
I

I
I

I
I

I
I

 

l
t

I
I

X
I

I
X

I
I

I
K

I
l

l
x

l
l

x
l

l
t

i
l

 
r

l
x

l
l

 
..e 

B R 
Y 

A 
L

!
 J 

A
 

a 

1
.

.
.

.
 

A
.

 .
.

1
1

 
.

1
!

 
‘

T
I

.
 

IL 
* 

u
n

t
i

l
-

1
.

.
.

.
.

.
 

I
I

I
I

n
l

x
a

x
l

n
n

l
x

I
l

a
-

l
x

a
l

l
l

s
l

l
x

t
l

 

s
I

I
I

I
I

X
I

I
I

I
X

I
I

I
I

I
I

R
I

I
'

l
l

l
l

u
l

l
l

 

t
i

t
-

l
l

l
l

t
l

 
_
 

_
 

L F T 

1
1

 
J

!
 . 

T 
l

u
l

u
-

1
.

.
.

.
.

.
-

 
I

-
n

n
-

l
u

l
u

-
1

1
1

x
1

1
1

.
I

I
I

I
I

I
l

-
I

I
I

n
 

I
I

I
-

I
n

I
I

X
t

I
x

I
:

l
x

l
x

l
l

i
x

l
n

 
.— 

x 
v

n
-

v
v

u
x

r
x

 
P 

A 
l.\ 

O
 

H
 

H
 

:
3

:
 

1
:

.
.

.
 

I I n n 
n 

n 
n n I a n I I n n 

I I I 
I 

I I 
.. I v I I n 

1
1

.
.

.
.

.
.

 
I 

.. 
u 

a 
5 

I
:

 
I

I
I

 
I I I 

I 
I 

I I 
a 

I 
x I x I I 

n I 1 I I 
x 

I I 
I I I 

I 
I I I 

x 
a t

a
i

l
—

.
1

:
 

9 
—

 
_

 
_

 
I 

x 
I 

I
I

 
I

!
 

I I 
[

L
I

 
,

+
 

rlT 
j
 

l 
Y

I
L

 
w
 

1
.

1
 

1 
A 

‘
t

l
v

n
 

L
I

I
 

.
.

-
 

I
l

-
 

.- 
u 

u n I a n n n n n n n I I n I I I x x I I I t I 
I l 

I 
x - 

u
n

w
r

n
-

r
l

 
1

1
1

 

A
 

H
 

—
 

H
 

T 
v 

L 
T

i l  
w

 
_

 
I
I
H

I
I
I
U

I
 

I
I
I
I
I
l
l
l
l
l
u

l
n

n
n

l
l
n

n
l
u

a
u

l
l
l
l
t
n

a
 
n

u
x

x
x

t
l
l
l
n

l
t
l
t
n

l
l
l
l
l
I
l
l
l
l
l
l
t
r
L

l
J

”
I
 .- 

I
r

i
 

_
 

_
 

,
1

 
a 

_ 
l

i
r

l
 A 

Y 
l

r
l

i
l

Y
 

I
l

l
 

—
 

I I I I 
I

n
u

i
t

-
I

I
I

-
 

I
I

I
 

I
I

:
 

I I I
I

I
I

I
I

I
 

I I
I

I
I

I
I

I
I

I
I

I
l

l
-

l
i

l
l

l
l

l
l

l
l

l
l

x
 

V
i

n
y

l
 

1 
_

 
A

I
L

 
I

5
1

 
..r 

r 
1 

l 
I 

1 
I 

. 
F k 

El 
L

.
 

1
|

 
L 

E 
L

r
l

 
I. 

x I I 
i

n
n

-
.

n
-

u
n

n
n

u
n

:
1

:
-

a
u

n
n

n
n

n
:

x
n

n
:

x
 

I
:

I
x

u
x

x
u

x
x

x
x

x
n

l
-

I
l

l
-

I
n

l
l

l
I

x
-

n
x

 
.. 

.. I 
N

 
4 

II I 
I 

I I 
I 

I 
I I 

V 
[I] 

l 
L 

a 
h 

w
 

+ 
7 

T 
4 

4 

_
 

_
 

_
 

I
H

I
I

I
H

I
 

”
I

”
a

I
n

”
:

”
n

u
-

U
n

n
s

n
n

u
n

H
-

U
s

n
n

n
n

n
n

 

- x i
n

n
i

t
 

x
x

x
 

x I
”

:
 

I
x

x
x

n
u

x
n

x
u

l
fl

n
r

u
n

x
i

 

I 
_
 

_
 

0 
.I 

’; r
t

a
 

‘
l

 
‘ 

l
o

 
'1! 

I 
VAY 

l l 
é

l
l

l
.

 
l

1
!

 
1. 
l l I 

I I 
I 

I l s I I l l I I 
I 

l 
l

t
l

l
l

l
!

 
I. 

I
l

l
.

 
I 

o _ 
. H 

u 
a 

fi 
.- n 

x 
I

n
n

-
u

l
n

n
-

n
n

u
-

n
n

n
u

-
n

n
n

I
n

n
-

n
u

n
.

.
-

 
I

l
i

u
z

x
x

s
t

r
a

i
n

-
n

x
u

l
n

u
l

n
x

x
l

I
-

x
l

x
l

—
l

x
 

r 
u 

v 
_
 

T
l

 
\l: m

 
0 

fl 
. ~ _ 

_
 

_
 

_
 

”
I

n
-

“
x

”
 

.
I

I
‘

I
I

I
I

h
u

l
h

x
l

o
n

n
-

‘
n

n
k

fi
P

‘
I

A
-

I
L

 
I

l
l

l
l

t
l

!
l

x
h

l
k

l
h

fl
i

l
a

i
l

x
h

r
l

n
fl

 
1

—
1

 
r

u
n

n
y

“
.

.
.

 
_
 

_
 

_
 

i
l

l
 

\I 
A 

I 
L

r
l

 
f

:
 

_
l

 
.

.
 

.
.

 . I I 
. 

L 
I 

I 
I 

L
n

n
u

n
-

A
n

n
n

n
n

n
-

n
n

n
-

u
n

a
u

l
n

n
s

n
a

n
n

 
l

u
a

u
:

I
a

n
‘

s
-

l
u

r
n

u
u

u
u

l
-

u
x

t
u

u
r

1
-

1
1

1
x

 
.. I I 

I 
L 

\I 
N

 

S 
P 

W
 

H
 

a 
. 

a 

1 

m
.

 
,
 

I. 
.l 

I I I I ll: 

_
 

_
 

l
u

l
u

!
”

 

I
n

n
u

u
n

n
n

l
n

n
l

n
u

l
n

a
-

I
I

I
l

I
n

-
I

I
I

I
I

 

I
l

l
:

I
2

1
1

:
I

I
I

-
I

I
I

I
I

-
l

-
I

-
I

l
n

n
n

x
x

l
.

.
H

u
l

v
i

r
 

_
 

—
 

N
 

N
 

U
 

0 
N

 
I 

.I 
w

i
l

l
 

.1 
I 

A 
I. 

J
7

 
y 

Y
}

 

H
‘

l
:

 

. I
J

T
I

I
 

I 
1. 

4
‘

 
,

1
.

 
V

I
I

.
 v 

‘ 
I] 

_l 
I 

n I 
I

n
n

”
:

I
n

»
:

I
l

l
-

I
l

n
l

l
l

l
l

l
l

n
l

u
l

n
l

“
 

I
I

H
I

I
I

I
I

I
I

I
I

X
I

l
l

a
-

I
l

l
i

n
l

n
i

u
l

n
l

k
 

I
I

I
t

i
 

l
_

 
I 

m
 

\I 
N

 
0 

. 
I I I I I I I I I l I I I I I I I I I 

II 
1 

I 
*

‘
 

v
i

;
 .1 

* 
I 

l u h ‘ n. . II: 
I 

T
 

W
 

I. 
‘

1
 

1
4

 
f

l
 

_
S

 
_
 

l
.

.
-

.
_

l
u

l
u

-
n

u
n

a
n

s
-

u
n

n
s

s
n

-
n

l
n

u
n

-
a

 
l

l
s

u
z

n
u

x
x

u
:

u
n

t
i

l
-

I
n

l
l

u
l

x
x

-
x

x
l

x
 

_
 

_
 

Q
.

.
—

 
5
 

I 
N

-
 

T 
. 

_ 
L 

L 
A 

P 
W

 
+ 

R
 

_
 

_
 

_
 

“ 
.

I
n

”
.

n
u

n
-

“
I

I
.

l
p

n
u

u
a

n
n

l
n

n
a

I
I

H
I

U
I

 
t

n
x

u
x

x
x

x
n

x
x

x
x

n
n

n
l

“
n

u
n

u
x

n
x

n
u

x
l

u
l

 
_

 
_
 

_
 

_
m

 
I 

II 
5
 

A 
4

1
0

.
 

.1 
I. 

. 
I .

.
I

:
 

Y 
‘ 

I . 
x 

a n 
n 

n u I 
x I x I 

I 
0 

—
 

‘
 

H
 

u 
_ 

r
A

r
 

_
 

_
 

y
l

I
I

I
I

.
I

I
I

-
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

-
I

I
I

 
I

I
‘

I
'

I
'

I
‘

I
I

I
I

I
'

I
'

I
I

I
I

I
I

"
I

I
K

I
X

F
 

~
 

—
 

—
 

A 
0 

E 
7 

L 
<
 

5 

_ 
« 

i 

_
 

_
 

_
 

I 
u 

I n 
a n 

n 
u n 

a a n I x n 
I l 

I K 
I 

I I u l .. I I 
I x x 

_
 

_
 

w
 

( C 
5 E 

o U 
. 

a 
A

.
 

A
,

 
_
 

_
 

_
 

_
u

-
n

-
x

n
n

.
.

.
I

n
-

n
n

n
n

n
n

-
n

a
l

n
-

x
n

t
l

l
n

 
r

u
x

u
u

x
x

n
u

t
u

u
l

v
u

u
u

u
c

-
I

x
x

x
t

t
x

x
x

x
 

_
 

_
 

k 
m

 
A 

I.\ 
C
 

2
 

S 
m

 
r 

, 
T

I
T

-
 

‘ 
- 

- 
4 

-
J

T
 

, i 
1 

. 
_ 

| 
I 

T 
j
 

I 
: 

1 
J

V
 

_ 
_ 

u
.

“
a

s
:

.
H

.
U

.
.

.
.

.
H

.
n

.
u

.
.

.
.

.
.

.
.

.
.

n
.

n
.

 
.

.
.

.
.

u
.

.
.

u
.

n
.

”
.

u
.

w
r

u
n

g
?

?
?

 
_ 

_ 
_ g 

0
 

W
 

m 
_M 

( 
m

 
C 

II 
, , 

I 
l

l
!

 
#

1
 

I. 
I 

1
'

 
I 

I. I
v

l
 

I
A

T
I

 
_
 

I I I n I I 
a 

n 
I 

I I 
I a a 

I I l l l 
I 

l l l I I 
I I x I x 

I
f

 
_
 

. 

4
|

 
_
 

_
 

_
 

_
 

I
I

:
I

n
I

J
u

l
-

I
n

n
I

-
n

a
n

-
n

n
l

n
z

n
-

n
x

l
l

 
I

n
t

u
i

t
-

l
.

.
-

v
-

n
l

n
n

u
u

r
n

u
x

x
u

l
x

x
l

n
x

 
_
 

_
 

_
 

_
 

U
 

C
 

R
 

m
 

9 
.1 

l
1

!
 

T
I

A
!

 
.

f
‘

 
.l 1 V 

A 
F 

1 
L 

i
v

 
4

|
.

 
l

e
l

l
 

_
 

_
 

r
u

n
n

i
-

n
x

-
n

n
-

n
u

n
t

n
i

n
t

l
n

x
u

x
x

:
s

n
x

 
u

:
u

-
I

I
n

u
u

l
s

n
l

n
u

-
I

l
t

n
l

x
t

v
l

l
l

x
 

_
 

_
 

_
 

7 
S 

U
 

.
.

 E 
.

7
1

 
.II 

_ 
A

 
_
 

_
 

_
 

l
i

n
t

»
:

 
- x x a 

1 
a I a 

I 
n a a s I 

a 
I 

t 
u I 

n 
t I x u 

I a 
x 

_
 

_
 

_
 

_
 

2 
7

.
.

 
S 

M
 

I 
[I 

.
.

.
l

:
|

r
 

u 
I I. ,I I

.
 I

t
!

‘
 

7! 
r

‘
y

V
 

i 
I I II. 
It l

l
l

l
l

l
l

l
l

l
l

l
l

l
l

l
 ‘I 

IL- 
] 

I I 
I

I
.

 

o 
_ 

A
 

A 
i
 

_ 
l

.
‘

 

_
 

H
 

h 

_
 

_
 

J
i

l
i

n
-

I
n

:
‘

x
n

a
l

l
:

x
l

x
l

x
l

n
x

x
l

x
l

n
 

:
s

s
l

l
l

l
n

l
l

n
l

u
l

n
l

-
q

u
x

x
n

l
q

x
:

 

I
T

 

_
 

_
 

g E 

0/”— 
E % 

F 

2
 

.
%

 

o 
p . 

m
 

_
 

fl 
4

1
 

_
 

_
 

_
 

I
n

x
l

x
u

u
x

x
x

l
n

a
l

n
n

l
l

n
-

i
a

i
l

u
n

l
l

 
3

:
1

3
1

:
1

1
.

.
.

-
 

x
-

u
u

 
:

I
n

l
l

v
x

l
x

x
l

x
x

 
_
 

_
 

_
 

N
 

1
 

m
 

1
 

L I 
R

 
0 

I 
8 

I 
#

T
L

 
[ 

n _ 
#11 

_ 
_

 
L 

T 
_
 

_
 

_
 

. 
_

H
.

n
.

n
.

.
.

.
.

u
.

.
.

.
.

.
.

.
.

.
.

.
.

n
.

n
.

.
.

.
 

.
.

u
.

.
n

x
n

.
n

.
.

.
.

.
.

.
.

.
.

.
.

.
“

.
u

.
u

.
u

.
u

 
_

 
_

 
_
 

_
 

_
 

\
 

T 
m

 
0 

A 
d 

6 
U

 
T 

F 
‘ 

. 
a 

1 
_
 

n I I
I

I
-

-
 

I
l

l
l

l
l

l
l

l
l

l
l

l
 

I I
I

!
 

I I 
I 

I l
l

l
l

l
l

l
i

l
l

l
l

l
 

l l I 
I 

II 
‘ 

T 
0 

A
: 

S 
D

 

h 
‘
 

F b 
. 

x
—

 
_
 

_
 

_
 

i
l

l
]

:
I

I
I

I
l

l
l

l
l

l
l

l
l

l
l

l
x

l
x

l
l

l
x

n
l

 
l

i
l

l
x

l
l

l
I

I
I

-
l

l
l

l
l

u
l

l
l

l
t

l
l

l
I

X
I

x
 

_
 

_
 

_
 

—
 

R
 

x 
T 

E 
o 

k}. 
E 

a 
‘ 

. 
—

 
_
 

i 
I 

I I n I I I I I I I I I a I l x x I I 
I I I l 

n I 
l 

u 
x 

_
 

_
 

A 

A
l

 
h

i
 

.
I

 I .
4

.
 

fl 
« 

+ 

I 
_

—
 

_
 

_
 

_
 

I
l

l
n

n
n

l
-

u
n

l
n

n
-

I
I

I
-

I
n

l
x

l
u

z
 

I
n

!
 

:
q

l
r

t
x

l
x

u
-

I
l

u
n

u
-

I
-

u
u

l
-

u
l

l
l

-
 

. 
_
 

_
 

" 

§ 
C

 
\

I
I

 

r
U

—
L

 
w

 

T 
U

L
 

N
-

 
U

 
_ 

. 
a 

\
I

I
 

) 
. I

,
 

.
r

L
r

 
_ 

. 
_ 

_
,

 
. 

_ 
r; 

.
b

 
r

.
.

1
 

0 
fi 

0 
. 

_
 

_
H

 
“ 

Y
I

I
J

Y
 

I
I

A
T

L
 

I 
_
 

_
 

fl 
—

 
[

I
‘

l
l

-
I

I
I

I
I

I
I

I
I

‘
I

I
I

I
I

I
I

I
I

I
I

-
I

 
‘

I
I

‘
I

-
I

-
‘

i
i

I
I

I
I

I
I

I
I

I
I

I
I

'
l

l
 

l
l

l
 

—
 

_
 

—
 

—
 

N
 

N
 W 

R
 

N
.

 
R

 
N

I
 

A 
U

 
A

l
l

 
5 

u 
_
 

_
 

4
-

2
 

I I n a I 
n 

I 
I I A x a x x n x x I x 1 .. 

I u I l 
.. 

1
1

x
 

1 
_
 

_
 

O
 

E 
I I 

E 4 0 
7

|
 

. 

. _
 

+
I

l
l

l
l

l
l

l
-

I
l

l
-

I
I

I
I

I
-

I
-

l
l

i
x

l
x

l
l

i
 

I
I

l
i

s
t

:
K

i
l

n
-

t
u

l
l

I
I

I
I

I
I

I
I

I
l

I
-

l
x

 

_
 

B 
5
 

E 
S 4 f\ 

[I 
‘

1
.

 
V 

.
.

_
.

 
.

4
 

o 
.

0
.

 
h

,
‘

 
l 

w
 

1
4

1
.

 
[

4
‘

4
 

1 
[

r
 

_
 

_
 

_
 

I
l

l
-

l
l

 
I ‘

1
1

-
.

.
.

 
I

n
:

 
I

n
s

t
-

I
I

I
!

 
I _- 
x

x
l

x
x

l
l

 
I

I
I

 
I _- I I l l 

I
:

 
_
 

_
 

_
 

R
 

2
 

W
 

5
 

R
 

O
 

U
 

1 

_
 

u 
. 

_
 

, 
. 

_
 

—
 

I I I
l

l
-

I
 

l I I
I

I
 

I
I

I
 

I 
x 

I 
I 

I
I

!
!

!
 

I I I
n

!
 

l
l

l
I

I
l

l
I

I
l

l
l

l
l

I
 

_
 

a
l

l
 

.9 
i

l
l

 
I 

pl 
T

I
.

 
AI 

9
.

.
 

| 
G

I
 

f
l

 
1. 

. 
9 

I , 
*

1
 

M
 

19. 
.

h
!

 
u \ 

.. x 
_
 

I I 
I I I 

I 
I I I 

I 
I 

l 
I 

l I 
I l l l I I I I

I
I

I
I

I
 I 

n 
_
 

A 
T 

I U 
2
 

E I 
ul- 

_ 
A 

_
4

1
 

A
,

 
_

.
 

L
+

1
V

w
:

 
:

.
?

E
+

$
H

E
+

¥
E

K
+

¥
E

€
%

E
S

;
_

:
 

‘ T.. 
c

o
r

.
R

o
s

 
f

1
 

.1 
Lrl 

7
 

A 
i 

u . l 
.

.
l

 
.

r
.

l
.

_
 

I 
f

l
l

v
n

l
i

l
!

 
. 

c 
O )

6
.

 
v 

t 
' 

I 
. 

I
T

 
.

.
A

 
. I 

1 
I 

_
 

_
 

.Q 
I I I 

A
!

-
 

I 
n 

I A l x 
I I G 

.
I

 1 1 an I .~ 
‘ I

a
l

l
l

1
i

1
L

"
 

« 
_
 

_
 

_
 

I I 
1

L
 

up :1 
I. 

I\ 
R

 
( A 
0 I... 

R
 

1
.

1
 

I
n

"
 

A
"

 
I. 

—
 

fl 
. 

. 
_
 

_ 
_

 
n 

I A n I I a n n 
u 

n 
a 

I I I x I n x I .. .. 
I 

I 
I 

a I a 
n 

l 
,
 

D
 

R
 

T
.

.
.

 
F 

.l . 
» 

L 
I 

P _ 
4

1
!

 
I u 

I I 
I a 

I 
n I l x a s x 

s I 
x 

I 
I 

I n n
n

n
n

n
 

n I 
A 

_
 

_
I

 
E 

I.\ 
T 

0 
u 

v 
i

1
 

L
.

.
 

i ll 
1: o 

_ 
I 

I
_

q
 

4
V

 
. 

I
I

.
 

‘ 
1

|
;

 
T

.
 

‘ t
i

l
 

_
 

l
.

.
.

-
I

I
-

l
n

n
I

n
n

-
I

n
n

l
n

n
n

n
n

u
n

l
n

x
z

n
x

a
 

u
r

n
-

n
u

n
x

l
n

n
u

n
n

u
u

n
u

u
-

n
u

n
-

1
:

1
1

.
.

.
.

 
_
 

1 . 
, u 

I 
E 

m
 

P 
m

 
E 

L 
m

. 
0 

_
 

. . 
, 

_ a 
W

 
.

,
 

_
 

.
.

_
.

.
.

.
.

.
.

.
.

n
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

g
 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

_
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
_

 
_
 

_
 

, 
C

 
C

 
M

 
C

 
Dr 

m
 

E 
C

 
D

 
T a 

. 
V 

H
 

4
.

‘
 

. 
‘ 

, 
fl 

K 
. 

~
 

_
 

II 
n I 

l l I I I I l I l I t l I. I K I I l I 
i 

I 
t 

I I 
I 

I l 
_
 

_
 

. 
R

 
E 

M
 

C
 

F 
E 

V 
I

l
l

 
1

:
1

.
 

:
4

!
 

p
fl

 
i

n
:

 
+

l
»

 
. 

V
 

> 
I. 

+ 
. 1 

+ 
.

|
+

.
 

_
 

I
I

I
-

I
.

.
-

I
n

l
l

-
I

I
I

-
I

I
I

I
I

n
I

l
I

x
-

I
I

I
!

 
[

I
l

l
l

t
l

x
l

x
I

l
I

I
V

I
u

l
 

I
-

I
I

l
-

I
l

l
u

x
 

_
 

l
 

1
:

.
 

1
|

,
I

I
.

 
I. 

0 
3 

T
I

 
7 E 6 

C
 

+ 
x

4
—

 
. 

l 
_
 

_ 
_
 

P 

_
 

. 

F 
l

l
f

 
_
 

_
 

I
l

l
-

.
.

_
.

.
.

-
n

n
n

-
u

n
n

n
n

n
-

u
n

n
i

l
n

n
s

l
l

n
a

 

t
u

x
-

x
x

x
x

x
x

t
l

l
x

u
n

u
-

u
I

I
I

-
l

l
n

-
x

l
x

 

_
 

_
 

. 
F 

6 
2
 

T 
5 x 3 N 

n 

_
 

II a
“

.
 

w
 

1
1

 
L l

A
T

‘
o

é
v

 
: 

T 
I 

_
1

 
o
 G 

u 
_

‘
 

fi
l

;
 

4w 
I

‘
A

j
‘

,
’

 
“ 

A
.

 
.

+
 

. l 
, 

.. 
_

 
”

n
u

-
”

I
H

I
I

A
H

I
H

I
I

I
I

I
H

X
U

I
U

I
U

h
H

R
I

I
 

I
I

K
I

I
I

I
H

I
I

I
I

I
I

I
I

I
I

I
I

I
-

I
I

I
I

I
I

I
U

 
—

 
_
 

I
“

.
 

A
 

II. 
N

 
I H 

I 
w
 

0
.

 
W

 
0

.
 

m
 

.
.

—
 

h 
. 

. 
I 

I 
. 

I 
‘ ‘ . I l 

l 
I I l 

I 
I I 

III 
1 

m
 

_ 
1

. 1
1

. 1
1

. 1
T

 
+

1
 

‘ 6
.  

JV 
1. 

11lL_r I 
. l . . .  

0 
{AT 

L 
1

1
 

I 
I 

I 
¢ 

1
‘  

1 
I 

. 
M

 
_
 

I n
n

a
- I I - n

u
l l n

I - I u
- I I I - x

: - : l l : l  
l t x

x
l I - I I - I n

u
n

- I n
u

u
n

I - u
- u

n
l g

 
_
 

+ 
.17  

fl... I
1

1
 

I .  
E 

O
 

m
 

0 
0 

D
 

4. 
a 

+ 
. 

L 
_

 
’ 

. 
A 

g 
_
 

r 
n n I I n I I I I 

x I l 
I I 

I 
I l l l I l l O I l 

1 
i I l 

I 
R

 
'

1
 

b 
. 

_ 
4 

1
.

.
.

 
A

l
!

!
!

 
-

v
l

l
l

l
l

r
.

 
5

1
.

.
.

.
l

x
u

 
o 

I
w

 i 
l

l
]

 L: 
I? 

y
l

 
l

l
.

 
I

i
.

 
,

I
o

l
l

l
 

‘
L

 
1

T
 

4 
. 

.. 
I 

v 
M

|
 

I
I

I
-

I
I

-
I

-
n

x
u

u
l

n
a

-
I

l
l

z
u

x
x

x
l

x
s

l
l

 
I

I
:

t
.

.
-

l
n

z
n

z
l

:
I

x
-

I
-

I
u

-
I

I
I

I
I

-
I

x
 

_
 

«
I

I
F

 
l

l
l

l
 

H
 

L 
K1 

A 
_I 

V 
"

.
_

,
|

 
F 

0 
_
 

, 

_
 

—
 

_
 

. 
. 

. _
 

_
 

. 

_
 

I I 
I I 

I I 
I l l l l 

I 
l 

1 
l 

I I I l I r l 
I 

l 
I I l l I 

x 
_
 

V 
_

 
_

 
—

 
_

 
_
 

fl 
5 

_. r 
_ 

, 
. 

p . 
_ 

F; 
I I I I a I .— 

l 
I I I I 

I I I I I 
I 

x I l 
I 

I 
I 

I 
I 

I I l 
I 

_
 

Ir >
_

 
_

 
. 

. 
4 

u 
I I I 

n 
I 

a I I u x I I I n n 
I 

I 
I 

I .. 
I 

1 I 
I 

I 
n I l l 

1 
l

4
 

_
 

—
 

_
 

_
 

A 
6 

_
 

_
 

. 

_
 

_
 

f 
_ _ 

I a I I I I I 
I 

I x 
I I I : I 1 I I I x u 

lllll 
I I I 

I 

C
 

l I 
.l 

O
,

 
r 

P
I 

fi .
—

 
1 . . I 

I l n 
I u n A I a n I x n n I x I I x r 

I I I I 
I 

n I 
I I 

x 
_
 

v 
I. 

I 
_ 

[
.

1
 

_
+

 
_ 

L 

, 
M

l
.

-
 

—
 

I
I

I
I

I
-

l
l

 I
I

I
 

I I I x
i

x
 

I I
I

I
 

I 
s

x
l

i
z

l
x

l
l

l
l

i
l

l
I

-
l

l
l

 I 
X

I
I

I
:

 
1' 

. 
1

1
1

1
 

C
 

S 
S 

S 
S 

It 
.

1
 

T 
.

_
§

 
:

1
1

 
. 

.w 
. 

‘ 
1 

A 
L

.
 

. 
o 

.
_

.
 

.
_

.
 

. 
It 

I 
‘_v 

.. 
I 

1 
‘

A
'

A
r

 
, 

l. h 1| 
é

l
 

l 
w
 

+ 
I

L
:

 
n :

l
-

h
i

l
fl

l
n

n
n

u
 

I
r

a
n

:
 

I
)

:
 

I t I a 
I 

I 
I I

»
.

.
.

 
l

u
l

u
-

I
I

-
 

:
P

I
:

 
_
 

L
l 

R
 

R
 

R
 

R
 

R
 

I 
, 

. A l4 
_
 

_
 

_
 

_ _ 
_ 

_ _ 
. 

_ 
.
 

_ 
Ln 

u
N

u
I

n
I

I
n

-
l

f
I

I
H

x
-

l
3

1
:

1
1

:
1

3
.

.
s

 
I

x
z

t
n

l
x

:
l

x
n

n
n

u
v

n
u

h
l

l
I

I
I

l
-

l
fl

n
x

 

H
 

L 
F 

F 
4

|
»

w
 ‘

4
4

 

L 
l

H
 

t
i

l
]

%
 

I. 
:

fi
.

»
 

‘
I

 
.

t
.

.
.

.
 

4 
l

l
.

.
.

 
IT 

1 
M 

i
.

.
.

 
I

n
!

 
.

.
+

 
kl 

J
1

 
I

n
i

t
i

a
l

-
I

n
.

.
-

u
n

n
n

x
l

x
n

n
n

l
x

n
n

l
a

:
 

n
r

l
t

n
l

x
x

t
x

x
 

u
n

i
t

-
u

u
-

I
I

-
l

u
u

l
l

u
 

A 
H

 
H

 
»
 

.I 
.

.
I

I
 

D 
(1 

A l? 
t« 

; 
r 

_ 
l 

§ 
.

.
1

 
.

a
.

 
v 9 u 

fl 
?

3
L

[
L

w
 

1‘ 
l 

I; 
h 

1 
I

r
]

 
-

.
_

 
L. 

V
I

 
n

u
n

-
u

n
n

n
-

l
-

n
n

n
l

u
x

x
s

n
x

x
n

n
-

n
a

n
z

 
s

l
r

x
x

x
-

i
n

n
i

t
-

u
u

'
I

I
I

u
-

l
-

i
I

-
I

n
:

 
_
 

. 
“ 

1
1

1
4

'
:

 

m 
h 

_ 
a 

m 
, 

_ 
* 

fl. 
m

x
+

x
+

x
+

x
+

x
v

x
+

m
fi

x
+

x
+

x
 . m H

4
 

“
H

4
 

M 
6 

_ 
—

 
. 

‘ 
_

 
. 

V 
#

1
“

 
l

l
l

l
l

l
l

l
l

l
l

l
x

l
l

l
l

l
l

n
l

r
l

l
l

l
l

l
 

I
I

I
I

I
l

l
x

l
 

l
l

-
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

 
‘

H
 

4 
. 

, 
. 

H
 

H
 

X
I

I
 

r 
I

K
I

L
I

T
I

Q
I

I
V

 
L

.
‘

 
L 

L
.

 
1 A 

. 
.. NJ 1.: 

_
|

 
I I 

I 
I 

u 
I 

1 I 
I 

I 
x I a a 

I I 1 x I 
s 

u I 
I 

I 
I 

I 
I I 

L L 
r 

« 
4 

w
 

‘ 
m

 
,

.
 

, 
_

fi
 

u 
_
 

_
 

a 
_

 
_

T
1

 

A
 

H
 

L 
‘ 

_
 

I I I I I I n I I I I I I I I I x I .. x l I I I l I 
. 

_
 

1
—

 
“ 

F 

4 
. fl 

1: 
L

T
I

 
c 

A 
‘ L L 

. 
1 

.
4

4
.

 
I

T
!

 
0 

A 
4

1
'

.
 

I
.

I
.

|
 

> 
Y 

I
r

 J
:

 
A

 
1

v
 

I
¢

|
 

A
!

 
l

b
 

0 
» r b r 

_
 

. 
. 

,
 

. 
. 

. 
.1 

[
H

A
5

—
 

l
fi

l
 

w
 

It 1
r

 
.

T
T

M
I

L
.

»
]

T
 

< 
I 

b 
. 

h
!

 
a

.
.

.
 

1
1

1
 

. 
_

.
.

_
|

.
_

?
 

_
 

_
 

I
_

 
M

r
 

L
.

 
» 

.
I

T
I

‘
H

 
‘ 

o 

T 
. 

. 
r 

W
 

7
.

 
r 

_ 
A

,
 

1
H

 
m

 
v

l
L

r
 

.
.

 
ILY 

_
 

. ~
 

A
.

 
H

 
F

l
 

* 
_
 

M
I

 
W 

f
l

!
 

I
f

 
_ 

, 
Ir 

.
5

.
 

. 
. 

I
.

.
.

 Arlo 
I

v
.

¢
 

1,. 
I

4
 

. .
I

O
I

 
I

r
l

.
l

y
 1r 

u
s

.
 

‘
>

 . 
I

1
.

 
. 

. 
.

l
.

 
|

+
 

I 
I

‘
l

t
 

A
r

l
v

r
 

. ll I
I

I
T

I
 

«
I

 
l 

“
w

 
r‘ 

w H 
h 

M
 

W
 

W
 

F 
_ _ 
_ 

4
 

. 
w

 
_
 

M
 

u 
_ 

w
 

“ 
_ 

bkxp 
H 

. 
» [L1,h 

5 
. 

. 
p 

_ 
.

.
 

H
 

_
 

n 
. 

u 
,

.
 

. 
m

 
I 

-
_

o
 

A 
, 

t o . 
M

 
.

w
 

.
3

4
1

1
1

1
4

.
 

1. 
. 

h
i

t
 

F 
.

u
.

 
1 $

1
1

.
!

 
4 

A
l

i
.

’
 

b
l

:
 

.
.

 
.

.
_

?
 

1
1

:
1

;
 

; 
4 

i
.

 
.

i
.

 
d
 

_
 

.
.

_
.

.
I

l
y

l
L

r
 

.. - 
w

 
w

 
L

1
 

y
.

 i 
T

o
 

#
1

-
 

I
T

 
fi

l
 

. 
. 

m
 

_ 
_ 

.
,

 
_ 

V 
_ 

U
 

.I 
+

1
1

1
9

 
3

9
.

.
 

u 4
i

]
?

 
l

l
l

a
l

 
.

1
 

l
i

l
L

v
l

l
v

l
l

f
 

P
r

:
 

l
h

l
l

w
l

 
F 

I
T

l
r

.
L

r
l

x
 

A
—

 
. 

v 
o 

I _
 

_
 

w
 

,
«

 
.— 

» 
y » ._. 

«
F

 
L

T
!

 
I

»
.

:
.

y
 

VII. 

.
 

u 
. 

_
I

H
 

.
M

H
 

r
.

p
 

p 
w 

H
 

M 
,
 

_ 
~ 

_
_

 
_

_
 

_
H

 
H 

I
l

r
r

 
_ 

. 
_ 

.
 

fl 
A 

H 
_ 

H
 

T o 
o

,
 

‘
4

 
W

 
. 

O 
.

I
 

u. 
1 

. 
b

4
 

«
I

A
I

V
 

I
“

.
 

. 
. . ‘ 

I
“

.
 

I :
1

 
W

 
a

.
 

-
.

_
 

_
 

_
 

_
 

_
 

_
 

m
 

. 
4 

Ill 
f

u
l

l
 

1 
. 

+ 
p h 

+ 
4 

4 
1 

1
.

 
.. 

Lei 
blip 
Ir 

4
.

 
H

 
+ 

4 
-

.
1

'
 

n 
A 

I 
A

T
 

.r L 
. 

1
.

.
 

5
|

;
 

I. 
L

,
 

‘ 
L

1
 

_
 

—
 

_
 

_
 

—
 

fl fl 
_
 

. 
,
 

. 
_

 
.

1
1

1
1

"
 

y _
 

p _r 
AI 

I
F

I
 

I
I

I
F

I
'

 
i

i
i

}
.

 
.

1
4

 
I

.
 

H
 

1 

m
 

h m M 
w m _ 

_ , 
é 

» 
w 

_ 
. 

_ w 
W 

_
_

 
. 

4
A

_
d

 
__ fig 

. 
_

_
 

F 
_ 

_ _ 
_ _ r 

_
 

_ 
a. 

_ 
F 

H
.

|
.

 
a 

M 
N 

M
 

. 
. 

_ M 
H 

A 
m 

4
‘

 
_ 

_ 
o 

_ _ _ _ _ fi
‘

 
fl 

. 
_ 

a 
_ 

, 
_ 

. 
A 

r 
;

-
4

_
 

y 
. 

1
i

‘
;

1
w

4
 

A
»

 
$

4
.

;
1

L
J

I
-

X
T

 
v 

_
_

 
. 

,__ fld 
. 

_
_

l
.

 
I 

w 
f

L
 

1 
_ 

A 
_
 

_ 
F H 
H

 
. 

_
 

V 
o 

o 
_

 
_ 

S 
. 

_ 
F 

S 
H

I
J

I
W

 
+

1
 

A
 

fl 
_ 

M
 

I
.

:
.

 
A

I
L

]
.

 
“ 

_
 

_
 

_
 

_
 

_
 

n 
R

 
I

d
l

fi
 

_
 

L 
S 

a _ 
_ 

u 
_

_
 

__ 
. 

F
,

 
W 

II 
R 

‘ 
1 

t
f

i
l

l
 

l
.

.
.

-
 

C
 

O
 

v 
L. 

_ 
, 

I
L

:
 

_ 
_ 

H 

_ 
_

 
L\ 

H
 

H
 

. 

a 
o 

I
.

 
o 

o 
_ 

_ 
A

H
 

h n » 
H

m
 

c. 

‘
0

'
 v 

J
}

 
S 

_
U

.
 

‘ 
a 

\
I

.
.

.
 

m” 
_ 

‘ 
_ 

h L, _ 
p 

. 
p” 

. 
_ 

_
 

a _ 
V _ _ r 

E; 
4 

_ 
‘ 

‘ 
. 

fl 
_ 

_
 

_
 

o 
o 

H
 

o 
o 

_
 

. 
a 

. 
D

 

. 
_ 

A
 

. 
I

L
T

 
A

l
l

 
.ll 

_
 

_
 

_
 

_
 

‘
 » 

¢ 
I
W

 
h 

‘ 
F 

.
1

 
W

 
G

 

_
 

_
 

a
 

u 
R

 
_ 

H
 

_ 
_
 

0 S 
1| 

1
1

1
T

:
 

4 
_

f
 

.
0

 
:

l
b

 
!

.
T

 
-

c
l

l
v

 
4

v
 

L
?

 
.T I

L
 

‘I 
_
 

_
 

_
 

_
 

_
 

_
 

_
 

b 
5
 

E 
w
 

o 
_
 

. 
_ 

_ 
_ 

.
 

_
 

K R 
S 

_ 
+_ 

_ 
. 

_
 

_ _ 
H

 _ _ _ _ H , _ 
_. 

. 
m 

C 
0 

0 
g 

a 
a 

_
_

 
_ 

R
u

 
.

4
 

. 
_
 

V _ 
fl 

_
 

_
 

_
 

_
 

_
 

_
 

_ 
k 

_
 

_
 

_
 

C
 

I. 
F 

F 
.

.
 

‘ 
< 

+ 
_ 

_ 
_ 

_ 
_ _ 

_ 
_ 

_ 
_
 

u” 
A

n
 

( 
_ 

_
.

 
. 

. 
_

 
_
 

_
 

. 
_

 
_ 

_ 
_ 

_
 

_ 7
:

 
T

.
 

W 
. 

h 
_ _ 

1T1 

_
 

x
4

 

. 
‘ 

1
+

 
7

k
 

_t 
y 

. 
x
 

w J». 
F 

» 
w

 
. 

W
 

W
 

.1... 

U
V

 
_ 

_ 
p

n
\

\
 

+
 

\
+

 
_
 

_ 
_ 

= 
M 

m
 

w
 

_ 
_
 

H
.

 
¢ 

___ 
_

_
 

_ 
F 

_ 
_
 

_ 
w

 
1 

M
W

 
3 

_ . 
A 

f . p 
X 

_
 

_ 
_

fl
 

I 
. 

V 
K 

p E 
M

 
"

I
I

.
 

. 
II 

. 
7

,
 

. 
L 

* 
_ 

_ 
_ 

L
.

 
_ W 
H

 _ 
*

1
 

, 
_ 

_
_

 
. 

. 
_ 

A 
0 

S 
S 

_
 

. 
fl 

_ 
a 

R
\

 
_

 
.

,
 

,
 

n C 
O 

B 
S 

C: 
.

1
:

 
l I 

A 
4 

_ 
S 

T 
A 

w 
. 

_ 
A

A
 

1
1

 
r 

. 
r

h
u

 
‘ 

, _ 
p 

n
u

 
.

L
.

L
 

o 
m

 _ 
_ 

k 
_

 
r 

_
 

. 

1 
4

,
 

« 

D
 

M
 

T 
A 
G

 
D 

, 
+ 

w
 

w 
W 

\r 
r 

,
h

 
_

4
J

 
_

 
.I 

U 
”H 

R 
3 

. 
_
 

A 
“ 

M
 

p
”

 
M

 
on 

A
 

1
—

4
4

4
1

 
~

 
, 

u 
» 

A
l—

 
4 

G
 

I 
E 

M
 

O
 

_ 
H

 
F 

n H 
H

 
a
 g

n
a

w
—

C
 

Q ~ 
.

I
r

 
. 

N
 

F 

_
_

 
H

 
_
 

_
.

 
. 

N
 

0
,

.
 

m
 

m
.

 
I 

. 
a 

,
.

 

O 
m 

w
 

_
 

H
 

_ 
_ 

%
 

W
 

; 
a 

* 
u 

5 
_ 

‘ 
_
 

F _ 
C 

n 
2 

. 
W 

. 
_ _ 

.
 

C
a

l
l

l
 

.
l

l
fl

 
\ 

a 
4 R 

h 
M

 
. 

_
 

_
 

. 
_
 

_
r 

[
‘

 
4 

_
 

_ 
. 

_ 
a 

_ 
_ 

H
 

W 
_ 

. 
y 

> 
. 

. 
p 

_
 

. 
. 

_
 

, 

n
u

 
_ 

_ _ 
p 

_ 
w 

. 
_ 

F 
N _ _ 
w

 
_ 

_ 
_ 

m 
r 

_ 
__ 

m»_ 
M 

_ 
H

 
_ 

_ H
 

H fig 
9 C 0 

n
.

 G 
0 

O O 
O 

O O 0 
c O O 

O 
.
 

3 
3 

.
u

 
u

"
 

c 
5 O 

5 .
u

 
n

.
 

O 
5 

0 
5 

5 
c 5 O 

5 
a 

5 6 
5 

fl
.

-
 

4 4 
3 

u
d

 
2 

2
 

(I II 
_
 

1

.

1

 

.1- 
9

"

-

 

Q
 

1

—

.

-

 

d

d

 

4
*

 

q 

n 

y 

2. REFER TO TABLE 'f-I FOR DRMIING REFERENCES -350 

- — ¢ - — ‘  — » 8  NOTES! D SEE DVG 7 .8  SHEET 3 FOR OHS POD TPS 

400 

_L_ __< 
_ .  . _..__ 

._— < L — ——r<>— 
* 4 TOP/ BOTTOM — 

A v 
I 

__4? fl 

~L~HRSI MUM A m ! “  ”0 sun: [MINIS‘IIITIU DATE 
moon I. m m autumn; It”: lO/lfi /O 

S I GMATURE 

056" TM LENERS 

DR 
450 

I
F

 -w+*EXTERIOR FINISH/EXTERNAL THERESA U I SONG 

1 

I
,

 

-450 -450 

INSULATION \ \ \  

ORM 102-0120 ORM 102-012C 
I 141 l l l I I I i I l I I I I I I I I l I I l I I I l L,l I l I [_l l I I I l I I l I l I [f l  I | I l I I I I I I I I I l I l I , |  

CONWAY ENGR 6. EXTERNAL V l EH5 
TOP/ BOTTOM r if ENGR {flaw-a9- 

m'.’ W-.dli.{J-.' 
A15 

7 .8  
ILL 

1255 X 34 

SPACE SHUTTLE DUE NO 

— 

A M 8-10 '97 arms-us _ 
ma 9 

- 

1650 ' 1550 1500 1500 1450 

I
I

I
.

 

..fiflf‘ 
600 650 700 750 800 ISO 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 550 450 400 350 300 250 

-500 

250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700 1?50 1300 200 

L_BASIC REV D 

200 
“ ‘ 8 ’ !  rue 7 .3 - '  

BASIC REV D_J 



55 IR W m nu mum-1m: 
DATE! VIM/OT W Hill m l “  ” l l  
DATE! lit/IT N“! 341’ VERSIM 2H0! 

- * 8  EX P/TILE 3 
n It! m and murmur: “ N M  DATE 

magmas mmmm 05m 10/31/01 

EXTERNAL Dfl THERESA H "I!” ”WOT 

1 m 0. MAY 

514:, PENETRATIONS/TILE mattéhwum- 

( A F T )  W;ff‘s£«ax Vi"? 
mun 7 8 39mm m- 

' an amnmifléwulam 
= : - ‘  m - m 5 ) ! “  k i n  Ina . 

[__BASI'C REV D 

I 0 | P | 0 I N I M I L l K I +J 

1 1 3h9m3_JIII I I 1 I I I I T T I I I I I I I I I I I I I I I I I I I I I I I I I  I I I T ’ I T I I  [ I I I  I111 l l l l  ITT1 l l l l  l l l l  I I I I  [ I I I  I I I !  l l l F ’ l l l l  l l l l  [ I I I  [ I I I  I I I ]  I I I ]  1111 1 1 ! !  l l l l  I I I !  I I I  

: H R S I  " HIGH-TEMPERATURE REUSABLE SURFACE INSULATION 
_. 1 . 2 7  cm ( 0 5  I N )  T 0 1 2 . 7  cm ( 5  I N ) "  

zoeoc '— Fl 
— >< 

20700 _ 

zo soc — 

zosoc '— 
: '  c 
F- ( N O )  
_ 3 

20400 _ HRSl 

: L a 
" (NO) (NO) 
L— 1 2 

20300 __ ll " _ L l l\ 

20 200 _ 

C: 

201°C _ REFER TO S I D E  AND TOP V I E W S  FOR 
_ D E T A I L S  OF AFT FUSELAGE 
— THERMAL PROTECTION SYSTEM ( T P S )  

2 am we AFT V | EN 
— = 1.27 m ( 5 0  I N }  

20000 _ “MINIMUM T0 HAXIHUN THICKNESS 

zb—loc ’11 I I  I I I  111 111 [ l l  11 111 11 111 I I I  111 [J I I I  111 L 1 111 111 11 11 I I  [ I I  1 J_111 I I I I  11 11 111 1 1 I I I  I I  I I  JJ 11 111 1 1 111 I l l  l l l  11 I I  :11 1 I I I I  11 11 11 11 111 1 l 11 
vb-soo 70—400 vb-aoo vb-zoo vb~1oo vbooo Yo1oo YoZOO vbaoo vb4oo vbsoo 

[
I
I
I
 

I
I

I
!

 
[III

 
llll

 
I

I
I

]
 

[
I

I
I

 
[III

 
[

I
I
I
 

[
I

I
I

 
I

I
I

]
 

[
I

I
I

 
[III

 
[
I
I
I
 

I
I

I
]

 
L

I
J

J
 

[
I
I
I
 

[III
 

_
l

l
l

l
 

llll
 

HRSI 

AFRSI AFRSI 

OUTBOARD 
VI EH 

HRSI 

fl i l — l ' I - _ —  — 

r1 1 

H H—— INBOARD 
_ _ —  VIEW 

HRS I J 

LLLLLLLLF— was: 

[1 
r7— HRS! 

l l 

X01500 — X01500 

l 

YOOOO 

Y°~100 

BOTTOM 
VIEw 

LH POD AFT RCS HOUSING 

AFRSI 

F'”} 
I 

W I  “"' l 1 I I I 

LH OMS POD ' INBOARD' 
l I 
f l 

xotsoo x014oo 

ORB | TER. 
VERT lzCA-L 
STAB I L l  ZE'R'—_.' 

ORB | TER 
_... AFT FUSELAGE 

MOUNT I V 
PLANE 

Zn 400 

LH OMS POD ' OUTBOARD' 

fl! - ' ]  
DATE! 8/6/87 I NAME! BJT I M5101! "KI! 

BASIC REV DLJ 



8. D
A

TA
 PROCESSING 



fi 
— _  

(m:- vwna ] mm m | mas-Ion 1mm 

C
 

_
l  

(.0
 

:0
 D
 

' 0
 

0 Z Z I—
 <-
 

X
 

f—
 

H
 I
 

C
) 

\—
 "l
1 

_
-  

[T
l 

—
 D
 0 CD
 

V 
_ _  

mm arms: ma- acu vensmm. BPTI-i. 
m1:- uoaraa ms- can vmslam 327.2 
DATES 4/13/88 RAPE! HAG VERSION! INK; 19  

GENERAL PURPOSE CWO I EH TYP_|C§L.FUNCTIONAL nmssmmnon or DISCRETE INPUT m. OISCRETE OUTPUT - cmwns. FOR 057.1a mm A SPECIFIC cmcun SEE m mamas 19-72923: F--’£B£---I 
' 8 are unseat-m: mm? nzczwaa I 5 [ m  5 . c 1 EIU 1 - 8  

+12v HZE- I [FL I 'P" "‘9 ' 0° 3" We 1 sm‘ 2 m 3 I an: 4 ‘ man is mm 1': ' ' I I W ACTIVE we ACTIVE. 1m ACTIVE Izo- ACTIVE 3.3-3: ---------------------------------------- .-.--.: res 1 ‘rc, .............. -:- :..-.-.-..-r .......... .-.-.—.-.-.- res 1 
GPC msa‘rE OUTPUT DRIVER 1: R2 R1 - _ 6  I nun I :RUN IND - W 09 fl ”'9 “ 9° 07 ”‘9 ' 9° 07 "‘0 " 9° 0'7 1N0 “ '30 07 l GPC 5 10? ------------------------ , -------------------- res 2 .5: ..................... — ...... . . tree 2 

FE : b . . " ‘ ' ' . . . . . . . .  
91$n 1' a T 14 GENERAL 5*: ER '35 I ' L I ' I E I IE“ I _ hm" cm ’ BI 02 I GPC 4 IOP ----------- D :: :: 5:" ....................... .-.- F3? 3 :: :: ._ an ............ . .  . .  PC? 3 
OUTPUT .'—'Z t l'" Lomc our / ml'ruL vacuum \ ' I . " I ”my m_ _ DI 0-1 nmsm PURPOSE amen GENERAL PURPOSE COHPUTER GENERAL PURPOSE COHPUTER GENERAL PmFOSE conPUTER GENERAL FWOSE emu: —bcPc s. —-h-s$-c 5. —D--c' 5 I GPC 3 [OP :1 «I ;- ------------ m 4 g 3- j- F08 4 

_ REGISTEfl ‘3 .. c .4 ' _ _ _ - ‘ -  LOAD l'""'5""""'l I ' ' ”PUT om, r—bwc -¢ r—hcac :4 r—rcpc 4 .: 1; .1 1- .; .; .; :; :- .__e K r1 To _GFG [HTML f - - - - - - fi  VHS-2“ _ I I .. ”ALT cm r - - - - - - fi  r - - - - - - fi  r—FGPC 3 r—ID'GPC 3 ” a ”  3 G”: 5 GPC 2 I O P  :: :' :: I: :I :I :: :' — |  elncunfiv I I Fa I - i v I I I 4 | 5 I , m  2' *6” 2 *6” 2 'c  4 ‘ :' ': :' ': m»: " " " ': BID 2 __. SELECT _ .' -. ‘. ., 1. ;. ;. .‘ } I I I H I “L I ' SELECT fl B Z a  9?n 3 DISCRETE INPUTS NON RH @ G P C  1 l o p  ‘: :. ‘ :  . .  Anna 20 |. 1. ' :  :l ADD“ 2] 
C " , ‘ I '1 I .  n. I ' 

I .  . . . . a - - - - -  1 '  - - - - ' I  - - - - - -  I ‘  1 '  I .  . . . . . .  . l  . . . . . .  : : D I on I : nmi : I-ZZ 20 | ’22 22 I GP”, ( I'-'""""I 3.2 0 mm cm at on D .:'—---- :; _._) .; "—. i: — . . . . . .  res 2 -: .: . r — a  — . . . . . .  re? 2 
b m IS THE 5e 1251 m m mm s n m no nmms m we mm 3 um um I l I 5 I J I I I w ACTIVE I "=1. some I T . snunav cm m 01 PORT/BUS m V :- ; r—— :' '— -. __._ Fee 1 :- :- — t- -- ; ------------- tea 3 - - . :- — .._. .‘ *1 . ‘ f  'I I' 'I -I 'i — .' _._.... I “H”: I : : I O ‘T’ I "ZS ' I I . I E W on 07 Vasssm i I I I c I m T m 5 an: 4' are 5 sun m” D' ”3 ‘- -: '-,_-"'-" -' _ ’ - '  PCT 4 n -."" — -------- ' . ---------- -' — F66 1 t . r—l—o L—o—o 1. -4 ._- _ - _ L 1 :- -- :- -' _______ :- :- . .- 
9 non PORT mans 1 nun 2 REFER TO THE HARDHARE PORTS HOT 10 Fi—o)’. T I 39° 5 I l I Y I 8-2 I w - I __ 7' I ‘ I " I P L .  c mu 1 m M m m m 2 we 3 “9° 2 are 3 m cm m 03 '1 i: -: I. " " "  m 3 -: -: m " ' HALT ' ’ ' ‘ 1 mm IPL m: m 04- m1 1' 1- l' '- 1' I- 7 PRIME? on szcouma'r PORT nssmnmms m 50mm: I 'F " 9' 03 ' I I ' ' I I = L I _ .  ._I__T 11—. I c mu 2 IPL min-DJ ‘55 _/ ween-r421”: .: ,1 .; ;. .; - 7 I l , I I I I I I I - I - muz IPL cm 9| 05- {vsznnamxa ;. .. ;. .; .; - 7 I I I on I I I = 3 0—1—0 0'_|—. I c tvazn‘rsupx: .- '- .- '. -. EN 3 mscnnas INDICATED mm . ARE sommz mu. on 20-31 ms awn gnu- FOR I mu: nzmv m 06- 2 ' -- - '. -. 24 g ' I I PM 06 53‘ PNL as 550 _ _ - _ _ ‘ - _ T [vgzmscipx‘ 0‘ I‘ I .  . I  I .  mm 

on 015mm: ONLY. cs HAJORITY as DEFINED AS FOLLous- I I 4 c 4 - - . _ . .— - . _ _ | _  —-I—I ._...— _ ' _ . .  _ . _ . .  . _ ‘ _ .  mu 1 " Z  1 = are 5 ma .; p rfi  .; _ ;. -.-.-.-.-.-.; ............................ . :. 3 ' I | ' . fl - - 1': I I 5.5 99:41 are 2 >——-— GPC 2 ars nun m 03- '- -: abs—rm »: . . . . . . .  . . . . . . . . . . . . . . .  9 -cs ems was”? "Z; | L "’L ”'9 ' 0° 31 I . I . I I . l . I I g I g I I I . l . I I I an 3 :. -. arid r- 4U . . . . . . . . . . . . . . . .  . . ,u A “  . . . . . . . . . . . . . . . . .  1 I I I I 1 I 1 I l 1 I l l 1 o GPCZ c p c 3 > — b  sPcaarsaun mos- : m r — v  a w n - a n “  . . . . . . . .  . 1  g 
5 3 I | ' I "u" '"D ' 9° ”9 ll ‘4 ._. I I I I I l I F I l v D are 4 > — D  an: 4 srs RUN m 10- 3 'f‘h ' '1 w " “‘5 - F1 " " " " " " " " " "  " “ 3 - - - - - - I F | ' ——baPc 5 I' 1- 1' -. ; r :  ........... .-.-.-.-.-: . . . . 4 

fl 2 2 .m- as 544' GENERAL PURPOSE comma: _ nun cm _ m 02 ll BACKUP : sacxup : ' new? : ' mcxup I I mcxup l : mu 2 : “ Z ,  1* are 5 ”fig: " “PC 5 > _ ’  “9° 5 5’5 M ”l “ ' :: ;. :: :1 — 
1 1 F - u - u - u q  - 5.5 are 4 Om 2 no man A u: _12 .I 4 ., 4 .4 ._. s a Y cno — n 01 N. N N N N Pill. 06 545 on 3 -. .. .. ,_ 

I ' V F---‘----. i HALT can \\ g o : : ° : : ° : : 0 fl : ° II L - - - - - - J  G npcz I'Zz ‘3 "° T m m a  m1: 4 :1 :' :: i' .. . issue 5 _ ; n a R n a - ‘- 'i '- -: D son 5. an: nucuzn m PAIRS. nus sea PER nus. mo SHARE THE SAME an: moazss I I m ' I I .— | n | | n | | n I | n I l H I 3.2 ‘wL 5' ” m nzu 2 man 3 nzu 4 I: :; I; ;. i i p - «- - - : : : I It: : I u: : I It: : I It: : I t: WWW °' *5 m m m FLEX nuns an a: EITHER smouufi on m A FL PAIR. r - 0N '———‘ — ‘  I“ w 5 ': :1 '1 i: D E" LE“ "m nuns ”"5 THE ”HE 5111 mass '9‘“ “55° : : I HUN 5 I I T mum: l I TERHINATE I I 151mm“: I I TERI‘IINATE I I T NATE l "mm m DPc HWY m 1? 1: t- I: ;. I an”; I | I _... | .21 PNL J um 06 335 um 05 u u as saJ PNL ca 539 I nun? err |C5 on: me: nu :. .: :. .; . 6 _ ‘:' I T I I ' I a I a 2 - - - - - -  - - - - - -  _ - _ - - I  _ _ _ - - -  - - - - - -  V I O | D' 15 u -. I' r: l: d 1- 6 9 P01 nor a: on amaze PL BUS I :3: gm on 03 | I I v I - . are 5 smug: o | a 1'0 szvuc m as 6 I: I: :1 I: :t I: :2 . J ' m '- '- -' -. -: -- s I I I I I ““7 I a” " I I . I F ope 2>——-. are 2 smc 1 tsrav: m 20- a. -. .' -. -. -. .- _. ‘ I I I I arr o F OFF or? OFF °"° 3 I | o I v on 1' I' -i r -. :- -: EXACT councumnon IS msswn barman. THERE cm at: AT nos? 4 am messes - I I I I I I IZI a e HZ: an e “22 HZ! HZZ 39¢ 2 31:3 5 GPCS >—D GPC 3 SYNC 1 (STE?! Di 21' -.‘ .; :. -: i- .: :- INOT INCLUDING PD! 03' FL HDHS} ON 1. BUS HITH A CDHBINED HAX OF 5 I I OFF I I I - 8 2 B Z 5  IO ' I . ' GP 4'  app 4 mac 4 smc 1 {51'3“ m 2 2 ‘  .5 :' :' ': :‘ ': :' ': ran com PL ausas. (as. Y mo 2 pm BE ANY or s. s. 15. 29. on an: I ' I “L 06 In“ 05 545 . 8-2 3-2 3-2 “-2 ' ' 3,2 l 1 | an 2 9P“ 3 7 .s -: :1 I; -I I: -: z' I l I - ------- l  I ' " " " - I  oz: 024 025 026 02? on 5 I ; GPCS>—. GPO 5 5m: 1 (573“ m 23- ________ - :_:_‘ ........................................................................... ' ,: :, ;: 1. ;: :; 
b POHER son 'VSELF mL- emu DRIVER Is Pnovmm av SELF’S 57 we comm | | l 3 If}: 11"” _ no 31 4 ‘ 99¢? ‘5'"? 2 SYNC 2 (RUN? DI 24' 0K2 i; :I :I :; __ I I "ZS I ‘IPL g m 2 “9° 3 : GPc>—- GPL‘ 3 smc 2 (Run: BI 25- i7 ;: i; :1 .1 :l I; 
9 mm 2. as: m 583 owns : : : nun I :30" mo — no as 1 H 3 2 4  11 T : _ 3  D 4 GPC 4 > — -  GPC 4 s'ruc 2 mum on 25* a 5':- 1 " :  3: -: 

3.2 ' >—-D GPC 5 5m: 2 mum n: 21-. :- :I I' -: ‘- fiNL-D-S----543d GENERAL PURPOSE MUTE” I Irma cm - D! 02 we 5 I 2 3 I G” 5 ““3 .: ;- .: ;. i; 9 Dan 1. as: nun sna CHANNELS I I was -—'—-I = .51 * can In s cm: 4 I 1 4 | 3pc 2>———. an: 2 smc 3 tsmc: m 23- 1, .; :: .; :_ 
I I Fun-anus... ‘ m ' 1\ are 3 'orr 5l GPc >—D GPC 3 sum 3 {SYNC} m 29- a :1 I; :- i; :I I I I I ' 'HALT em \ ape 2 _____________________________________________________________ ' ;. -: ;. L' D A SINGLE HALT CONTACT 15 9mm FROH my one or 'rmrr era's 3 PGHEH surrcn I I Vasssaa : 7  5 - E : 3 2 3  ,2 | I am: 4 are 4 wuss—15mm m 30- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  -: :. .: :; cmms Fun mm swan come-Jame" see ammo a. u I I re 3. I : _, I I J a 2 : : an 9—. are 5 smc 3 tsmc: m :1- m D'“ -------- 5,34 ---------- :; :1 :; 5 

5 D FUSE IS Locum m FUSE men BEHIND PNL us | || Gm USED D : ON I t : RUN : o k : : m G” 5 I I i m '0 arr o D' 32 20 non FFI HDH FM 5' 5 _ I um": II I ' I . s I L ‘1 = L an 3 " um. H042? 52' J STATION m arr 1 m 33 man 10 . man 12 ,: ;. :; :1 " T II are 3 I I I T I HZa F ‘ mac 2 _.. -_--  fi STATION ID an 2 m 34 Fe: rm . -  Pa: 2 I: i; I; Hut) 1 
b 1/0 TERHINATE em a - reanlsms FC! Tuneusu rcn ‘ IPI. cm - m 93 I I I a I a.2 I3‘2“ 8 are was: 1 m 35 . m 2 m 1 I: :: ;: A008 6 1/0 TERHINATE can A - Tammrss PLI. 2 um um. 2mm amen mummy: I \ I I Y ANNUNCIATOR DISPLAY UNIT I ADU) ' (“2314mm .- '- .- -. ...................................... re: 1 _ l I | I are ENGAGE 2 on as - 14 ' .- '- .- '. fl - l I am ‘ arc 5 tvsamsonpx: ......................... . ............................. ' ;- .; -. - ....................................... m z mu Loclc cm oumns ARE ROUTE!) T0 APPROPRIATE commas l I I I i ' V 9’3 “ —3F° ““35 3 °' 37 ' ”“MSSDP’” c :: I' :2 :I - STATUS LIGHTS ACCORDING TO BRO “HMS DENIED 1“ NOTE 1 I I I up; | : : gum. 31m : we 3 GET SEL A DI 33 g BPS 33:32:32?! ' '''''''''' :1: ''''''''''' _ . .: :: :: - :: .. 

| | pm, as 532 PNL as 543 a 1 99:: 2 " b 1' -i 1' 'n '1 HUD 2 , . _ . . - I .  / TY \ 9 CRT SEL B D] 39 ' nun FFZ I. nun n2 ,' .. .r *. c, + D are x mans an ace 3: m: us'rans on. THE OTHER Icc BUSES I | L"”"""""" I- 2 "6962 r-2‘§”§:-- 1 Z We“: OUTPUTS more an 2‘ man 10 I' won :2 -: :. .; :; :- “9°" 9 ‘- 
I I o a I ' IPL IND -— no 3: "23 @ Fez " \iFCZ '1 i' :i 1: 1' " ' """""""""""""" ”:3 | I I ”‘L E J I 43 I ——< we 5 '30 0° 2‘ -I I' '- ': ..r rcq 2 DELETED - "___—f—g ' . _ _ . — . 0  g , ~:.~ res 2 _ .- .- Circa 1 .: :. .' I: :. :. r h -  - D 'PNL as 542' : RUN :1“ M on 09 J ' T I are 4 W a: 15 z. 'r_ .C I; .2 :1 ;. -: -! f :I- I III-III GENERAL PURPOSE COHPUTER I law cm on 02 we a H 00 02 . x . :  - I; ;. -: .: .: 2 mm 1 

b DRIVEN av mspscnvs one 5e FAIL OUTPUT ll PM —-'—-I : I J I BRIGHT I an: 2 no 0: F08 W :  . . -I I- :: '1 'I I must a I II F - - - 2 - - - fi  _ _STANDSY BHD - DI 011 _. I I DO 04 . I' ': :' i' i' ' V ‘  ’ -  - ' I. ' I  ‘u  ”I:J;, I ........... ' ........... I T‘T:.'.‘: F61 1 ' ” V352“ I _ I : _ 'HRLT W ' I ._—<spc  5 no 05 22 . ; nan FF! HDH +13 9 -: :: ;, I ;. , . 4 D LAMP HILL as ILLUHINATED ammo LEFT LAMP TEST VIA Panza FROH cw ELECTRONICS. I 1' / 7 m ' l ' i ' l ' ' (we 4 "z ,. ‘00“ "3 i ‘90“ ‘3 -: :- .1 .ffi—d-l :: — . —  "‘2 2 4 555 BEARING 4-3 FOR DEF“ v \NOT USED 3* I “ _ . .  I .._. ' I no as Fe: .~.-.-.-.~.'-'. .................................................................................................. -,-.—-.-" rca K-I . [-13 2 I} :I I; 3| If - .......... $ 1 6 3  3 J. mm; b I on I 7 ' ' m r—<SPC 3 =- W mm: mu no a? - ,. . m 2 m 1 :- -: :» .: a?" - To. ‘ D ID some: too so: 5 we IS smmm- sac: INTO STATION In ans 0.- 1 ma 2 ml 32. -: I I I nun I 'PNL 551 I ”12““3" r—<BPc 2 no as ( . ' 2: :l ': :1 l: : ' 33 m: 34 nasrzcnvsm To ESTABLISH THE FOLLoqa arc sumac m T GM: 2 I I s I bun-un-u-l tmmw . g — 1‘ . 3'- ' ' " :1 " -I _ o J ' .  I I T HZ: YELLW HHITE HHITE 1mm: HHITE IMF-NS”? EVDC LN? .w'rzxmusj 7 A nun mg no 39 ------------------------------------------------------------------------------------------------------- z - ..................................................................... m y  - '- . '- ., - I” L {PL GED - D !  03 I I WIATOH CONTROL P m  ‘_ i 'n .° ' I  I .  ‘- I l a _ 9W2X7015El Fc'f _ _ ‘ ___________ 'n .j '. .‘ ‘. mu 2 on {BIT} _ ' l ' fi  I I I ~r I M: / — — \ W  1251 H 1 J |——GP° STATU5-—| CIRCUIT SUPPLY m D0 10 . . . . . . . . . . . . . . .  1. .1 :. ._ ;. was 5 _ _ Hm _-..-.- 5 L : —  FAILED s:=c—. m m  9 4 I -i 1' 4 "0 32 33 34 I ' I I I I I I '- ”Z‘ 1 1 2 3 4 5 no 11 23 . mu FF! mu PM :- . ----------- - " _  - ......................... rm 1 ‘0’ ‘1’ ‘2’ I I I I | | I r ‘ no 12 :‘K anon IO more 12 .; .: :- ' 
o 0 I I OFF I " a  I m 5 " "  1 Jo. _ u . . f — - ”  - - - - - - - - -  u . ........... . . . . . . . . . . . . . . .  Fee 2 

1 1 I I I I A. no 13 Pm . . .-.-.-:.-.-. .-.-.-.-.-.~.-?.-.-.-.-.-.-.-.-.-.~.-.-:.-.-.-----..‘:.-.-.- ...................................... F64 - c '. -. . . 2 a I o I I um °6 5-“.- um W " - . "“ r . ;- :f— .. ........... m 3 '— - - ' - -  """ - "" '  I I o ‘ .  26 vac 9/" no 14 - ,o m 2 , .- Fee 1 .: .' h f "  .' 3 0 I I ' I I ‘ '9" 1 l . ‘ I m b ELECTRONIC-‘- no 15 cvsmsarx: 17 If" :; ;. ;: :: 1. ------------ m 4 
4 1 a o : : OZ; : M F” "a ' °° 3‘ J I LEFT ' I 1 v "man: an: 1 FAIL mmcxroa no as $333,323: - ‘‘‘‘‘‘ ' ---------------------------------------------------------------------------------------------------------------------------------- ' ------------- ' -------------- , ---------- ‘ 1; :I :; . 0 Pen '- .' '- 1 0. PHI. 0. 5 1 _ YELLOH VTZXTOIZE are 2 F A I L  INDICATOR j (v91x1ssax)  -. .: - .  5 1 h-‘-----‘J ' RUN "u“ ma 9° M I I ANNUNCIM'OR T . \ '3 2 are 5 no 17 I' n 1' DD” 3 I ' ' I I a , WZXTDISE are 3 FML malcnon / ,- .. 3 man 15 GENERAL PURPOSE commas / INTENSITY \ n are . \ePc 3 are 4 no 13 25 .- ., ‘. 

b DisaTEs ARE IN mm OTHER me's m gamma um: lion 1 | I PDH _ IRUN CH0 - BI 02 J l ' _ - _ - _ _ _ .  5 \ flaunt on: 4 FAIL INDICATOR are 4 b 39,; 3 no 19 i f  ........................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  — .  . .  5 —_ :: --_-;"'—" : 3:.” m 1 
3' I Inna-lulu... I ' lsmmav can - m 014 : mam ‘ : F L23 | G PNL n as wzxmse GPO s FAIL momma [are 5 h M GPO 2 smc 1 mo— ______ . ........... a ............................. . ..mr .............. h ........ ‘ 3 —  :; m :I “-1-!”- re: 2 3 

l I V2551“ I _ l E 2" ' ' lam can In"; § _ _ _  .5.” i 'T 4 3 a P \ ”0—2?- ”5:93;"? I L- ........................... ‘ ....................................................................... - w h i t  ........... ...................... . .fi'.'.‘::.‘4';; 1—— i: 9—“ re: a v v v I I a ”T USED I I 44-  C 13 - _______________________________________________________________________________________________ :3_._.q._._._..:1..._._...‘ .............. . .._.:_..._.!._._..._.‘._._._...;'. ......................... . ________ - _-:-y_ _- .33"... FC‘ 4 NOTES: D Diseam: 1W omsmmou mo museum: 01mm assrmmon 8?: ASSiSNHENTS I I mm: F” 3: 1 “ _ _ .  | _ _  I I l ' ' l 3'5 3”" 9° 22 :V91X155“: .. u: ------------ - m l  1 I " :- T D I on I '7: I nun I “mum: : I b no 23 1 :3:::::;:, Hr” arc: / — " "  _\ — '  . D, m m H m 3,, - D, a, : : : s :  I 7 [__.L.**£ 7.55.1-1 I I COMPUTER INTERFACE CONDITIONING UNI-T ( c  I CU) 5““: 2 ML ”31mm . “5:03;"n 2 1 Z _ _  no 25 ' 1a b b 8:; _. H W | I I O a I 3.2 | I“Z“ | I I [ are 5 mm Loclc 89¢ 5 _ - -.= -:.-- m2 1 a s 10 11 20 21 22 23 24 25 25 21 as as so a: or. 04 as 06 on a? as as m - | | l I l r l I 4.3 I I I I m 5 mu m c GPO 4 9° 25 'P‘ 0““ m2 . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - — I ' I ‘ T , I I _ _  I 8|": 4 3'3" LOGIC — <  99c 5 b assess no 21 nan-v10 696 1— " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " "  h— 1 are :7: w. :.‘c are .... ..r. u... :.c 3-: m. an 3:: ages; care are apt: GPO are we are GPO we are ' I I I “A” I I I l I “P” 4 ‘9" L06”: I GPC 3 mm Loclc 3"“ 2 A m ppz 2 3 4 5 2 3 q 5 2 3 4 s  2 3 4 5 : 2 3 4 5  I I I I | I ” I  can *- SYN‘” ”029 10 " "NFL“ 
_ . 3 4 5 1 s 1 3 5 1 - PNL as sac PNL as 545 . GPO 2 mu Lame < (vsmsssx: HJ ......................................................... _ —‘—I 

2 3 4 ‘ 5 1 3 4 5 1 z 3 ‘ 5 1 I L - - - - - - J  L - - -  - I LEFT '  I : : r GPO 1 C I C U  LOGIC r—-< GPO 2 4 I D  SOURCE DO 30 ( V S I X I S T S X I  PL! PL! [ S E C ]  PL! 1 I "“55 I I 59° ‘ m" we" 5 V23 (vsmsvsx: PL2 {FRI} PNL 05 32 A [FL I”: DO 3 1  . 3 4 5 1 2 4 5 1 2 4 5 1 2 4 s 1 2 4 5 1 2 3 4 s 1 2 I—‘PNLos 540 K ‘ J I I h " " " ' "  3'3 ‘- WSIXLSSSX} u I - I. * I I J, _._._n._._ ...................................................................................... .. __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 5 1 2 3 5 1 2 3 5 1 2 3 5 1 2 3 5 1 2 3 4 5 1 2 3  - ----- 'J I I FL: " " " " " " " " "  . 2 mam A + DPS CONFIG Pumas an _ 
1 2 3 1 2 4 1 1 2 ass 3“ 'PNL as 514. ‘ DISCRETE INPUTS-RH Bus s'run ORB I TER _ 

5 " 3 2 3 ‘ i z 3 4 I 2 3 " 5 3 " luau-___.]  :VI 1—Darc2 b 6999—. GPCZFAIL van: :2 11-; F - - - - - - a ': _ _ _ _ _ . ' - , -_- . -_- . - , -_-_-_-_- ,_-_-_-_-_- , - , - , - ‘ -_- , - - - . - . - , - : . -_- . - . - ; . - , -_-_- . - , -_-_-_- , -  -------------- .. ope 3>—. ape 3 mL var: I e_ I . \I L81 
I sums I + ass 4 >——-II are 4 FML VOTE wmxxs'rox: ” :8l  

- - . . :vsmsnx: 1 23m _ / I / l  » 9 SH; 5 GPO 5 FAIL VOTE PAYLOAD an “3:3" . 5r . - - / 1—- °P” > " :3::::::::: *3 m - . ' IL \l m I . L32 2 am. mass can u ; — """""""" 2 / ]  _ D DISCRETE WTPUTS—RH oPs- c u  m ---------------------------------------------------------------------------------------------------- , --------------- ............................... '— ..:. J GPL‘ 4 :1 cm: 1 FAIL me can on J non-v13 a": 1" 2* I - — _— FLD crc 5 . :. an: 2 mu. @. mm m — _gggfi- in 
annual. mules no sacs mums-rumor: SIWTURE “HE \ _l M J'- b 4' on 3 FAIL IND 030 as ‘3 L _ _ _.L m " m m“ m m“ "3‘“ nscu HIKE ascnzn mm. .. 1—.  G" 5 —=' on: 4 FAIL mo one as Kim-333?; 1 

1 _ \l _ - I A are 5 FAIL 1?: mac 1:: (”1:151“) 1 H as 
OR 

I “ _ .. ' _ ___:—-__I - _._. .. 

1 COMPUTER INPUT/ OUTPUT man a-msuu \ _i_ _ ””15““ :2- : —_ Tar. 3:: : 2:: i __ :2 : ”on n 1 
FUNCTION sues; r}; g “5. & . 7- ' ' GPI: 4 9— m 4 are 4 L?" m 4 

m ., , , r are 5 F "'5 5 an 51——-.:. ms- 5 
”"3 "0 8 1 SPACE SHUTTLE APP - - Y- 

- m1? TEST I 
lam 1 or 1 |m¢ 8--.1-1 1—25i2Ll-X 34 mlPfiflJJ’KflM éflfi 

[_BASIC REV D- 2 9 _ BASIC REV" D-jz-J 



VCNTLAII 

VCNTLCAI 

VCNTLBC2 
1A 

BFC CHT 

IIIl-III-H- 
DISPLAY }-

1 
:
[
a

 
fl 

0 
u 

0 

p O
 

N 

o
 

:
1

 
" -

3 .
- -

 
OFF 

PNL c3 51‘! 
IIIIIIII-H- 

BFC CRT 

'IIIIIIIIIIIIII1I 
SELECT 

3*! 
"IL C3 5!. 
- - - - - - 

E 4 
J24 0. 11-2 

20 
l. “‘1 V0 

28 
V 

CRT 293 SELEC'IS 

CRT 3+1 SELECTS 

CRT 1+2 SELECTS 

- - - - - - V r m 1 
can»: ,___¢'\_; : v v I 

u : canto : 
I I 

— _ m  l v v 
u I II 

I ll 
amen A I I {\l, I 

M I | 

I l 
I I 
I I 
I I 
I I 
I I 
I I 
I I 55 

o s 
T 5 .0 1 “ :  

o 5 a. 11-1 '27 
'23 a. 1 

“ Z !  I.  1 “ ‘  

oz, 0. 1 
I. 11-: 

$1. 
L 1 Z OZ: 

"Z' .:Z‘: a. 1 a a? ggz M 

621 
a. 11-2 

0.11-1 are 3 mm o ‘23 are 5 "ALT 3.1 
are 2 mm 

are 4 HALT 
m 1 mm 

1 
I 

I 

/ cm 2+3 SELECTS 
./ 

I 
I 

_/' car an sascrs 
r 

f 
I 

/' car 3+2 SELECYS 
./ 

f 

./ 

u 4 vac 
15 9.17 23 u 4 we 

‘5 9.11 2 
we to 

mom c ENGAGE c 
/ mom Rnc ENGAGE a 

fine"! nuc ENGAGE A 
/ LEFT Rue ENGAGE c 

/ LEFT nuc mac: a 
fi t "  me ENGAGE A 3:69 _/ 

./' 

2:6) RIGHT BFC ENGAGE A 

1 

./ 
/ 

// 
LEFT arc sums: A as <9 _ I 

4:7 
f are onssuoac: A 

4/47 
f 

o / ‘25 3 f mom arc was: a 

./ 
f 

v / 
(25 4' 4'! LEFT arc sumo: a 

jg! 
/ arc DISENGAGE a 

./ 
f 

O / oz; 5 _ RIGHT arc ENGAGE c 

f 
f 

/ 
«:25 G / LEFT are mm: c 

_;¥ 
/ arc (museums: c 

BFC GPC 3 SELECT 

BFC GPC 5 SELECT 

BFC GPC 2 SELECT 

BFC 6P0 4 SELECY 

BFC OH: I SELECT 

BFC GPO 3 SELECT OFF 

BFC GPC 5 SELECT OFF 

BFC GPC 2 SELECT OFF 

BFC GPC 4 SELECT OFF 

BFC 69C 1 SHEET OFF 

OPT I CAL \ 
I SOLATOR _L 

y 

OPT I CAL ’ 
I SOLATOR 

A 
OPT I CAL ' 
I SOLATOR 

HAND CONTROLLER ENGAGE DRIVER 

I :00 :23. 4. s 

l> 

OPTICAL I 
I SOLATM 

@ sze 
OPT ICAL 

I ISOLATM I 

' I ISOLATORI 

l SOLATM 
- I  omen. [ / —  
’L_l 

I SOLATM 

- I  omen. I f  'I nsouronl 

- I  OPTICAL I 
' I I'mTOR I 

MIOAL 
' I ISOLATORI . :\ 

/ 
FUR OFF 

k7 

D> 
nesn 

PW“ m on mman svoc IP/DWN 
’ Pm LOGIC MIR OFF RESET DELAYED 

SIPPLY “[> 

| E | D 
BACKUP FLIGHT CONTROLLER 3 

— 
MODULE 8 

MODULE 

BACKUP FLIGHT CONTROLLER 2 
MODULE B 

mfiLE—A' 
BACKUP FLIGHT CONTROLLER 1 

MODULE 3 

MODULE A £°:‘ 
I 

V 

mom mafia. Loolc 
LEFT comm. Lomc 

s = 

y o 

s : 

3 
a E ‘ . 

X s o T . 
1 

a 6 
+ 

4'1 ozuw FILTER [I ‘ 

_ 

_ 

J 

A ‘ D>l> 
696 3 IIALT 

GPCSICALT 

GPO 2 HALT 

are 4 "ALT / 

GPC : MALT / & b 
C!" SELEQT A 

\ 

/ 

‘\
 

E> 
cm scum a 

J 

/ ‘\ 

RIGHT IFC ENB C 

R IM IFC ENOI 

MONT IFC an A 

LEFT IFC ENG c 

LEFT IFC ENG 8 

LEFT BFC ENG A 

GPO 3 ENGAGE I 

OH: 5 ENGAGE 1 

are 2 ENGAGE 1 / 

GPO 4 ENGAGE 1 / 
crc 1 ENGAGE 1 / D D 

GPC 3 ENGAGE 2 

GPC 5 ENGAGE 2 

crc 2 ENGAGE 2 j 

on 4 meme 2 / 
GPC 1 snow: 2 / D 

OH: 3 ENGAGE 3 

6P6 5 ENGAGE 3 

are 2 sum: 3 / 

GPC 4 sumo: 3 / 
GPC l ENGAGE 3 D> 

OPCSTERHB 

GPCSTEMB 

/ B P C Z T E M B  

GPC 4 TERH I 

ooc x mm a / 

0' v25 
:2: 

a. 34 
v20 

8. 12-1 

-‘ 

{D 

» :2: 
<94 

49 as 8.1  

4923 0. !  

:® .  :26 
8.1  

g: 

B A 
DATEI ”28/87 NINE! BJT VERSION! IPTH 
DATE! 9/3/87 NAKED HA6. VERSJM BPTuZ 
OATS! 9/9/81 MADE! ”PM VERSIM INKIS 

EXCEPT FOR THE HCED. THE SVDC FRO“ 1H5 BFC SVDC PM 
SLPPLY SS USED TO PWER BFC LOGIC. THE "CED USES POVER 
FROM HIS BBC 

V
 

FL lP-FLOP TflUTH TABLE V
 

a s a E 
o 0 we no 
1 o o 1 
o 1 1 o 
1 a o I 6 

D an car sneer LOGIC 
arc cm onscner: LOGIC on auszs suntan 

msruv sneer A (one: a mum FEE-ENGAGED macro 
orr N/A 0 o o 1 AND 2 
on 1 + 2 o 1 1 *  1* mo 2 _ 
on 2 + 3 1 o 2 *  2* mo 3 
ON 3 + 1 l l 3 *  3 *  AM; 1 

* as aus CONTROL IS asuuauwnso IF m: m. sauna: 
SHITCH IS m m: mu 1 on mu 2 POSITION 

D ars arc sums: LOGIC 
are on one are a 

ENGAGE ENGAGE sums: taxman: sumo: 5 
su a SH 2 s 3 a 

o o o x o 
o o 1 a o 
c 1 o 1 o 
c 1 1 I o 
1 o o 1 a 
1 .u s 1 o 
1 1 o 1 o r -  
.1 1 1 1 o 
o a o o a 
o o 1 o o 
o 1 o o o 
o 1 1 o 1 *  
1 o o o o 4 
1 o 1 o 1 *  
1 1 o o 1 *  
1 1 1 o x as 

* ENGAGE LIGHTS ARE ON. DRIVEN BY BFS THROUGH HDH PF 2 

D arc Lomc 
BFC INPUTS TO — 
GPC DISCRETES 

COCKPIT SHITCH 
INPUTS TO 6!": 

BFC DISENGAGE BAC‘IIES'IS‘mAU 'g?s;:g£3 93‘s?“ £11: £25.: 

ENGAGE SVITCHES SHITCH * 

DISENGAGE BACKUP I 000 
DISENGAGE NORML 0 000 
D l SENGAOE TERMINATE I 000 

ENGAGE BACKUP 0 I I I 3 
ENMGE NORMAL I 111 
ENGAGE TERMINATE 1 000 

* BACKUP POSITION OUTPUTS A GPC SELECT 
WI. POSITION OUTPUTS A GPO SELECT OFF IF NONE OF 

THE 5 SHITCHES Alli IN THE BACKUP POSITION 
TMINATE POSITION OUTPUTS A GPO SELECT. AND GPO 

SELECT OFF _ 

THE MALT DISCRETES ARE ROUTED THROUGH THE BFC TO DECREASE 
“IE LENGTH OF HIRE T0 TNE GPO AM) "IE SUSCEPTIBILITY T0 am 

ALL 5 SIGNALS ARE IHPLEHENTED HIT“ THO HIRE. TRUE/COWLEHENT 
LOGIC. {REF DRAHINO 8 . ! )  

WW
W 

NOTES! M 0" ”Hill” LATCHEU TO I .  4 2  HILLISECONDS lFTEfl PMR VON. 
FUR OFF RESET I S  1 WHEN 5 VOLT PHR I S  GT 6. 4VDC OH 2 
L T  4.  SVDC. OR 25 VOLT FUR I S  L T  22m FOR 402 
HICROSECONDS AND PUR ON INHIB IT  l 5  1. M OFF flESET 
DELAYED aueo To 0 IF Pun orr RESET IS 1 Fan 2.5 mLLISEcONos 

SIGNATURE ”"5 mum mum no me: mmmrrmm 
nscu LINDA owns mam moon I. m mu m m was 

DR 

ENGR DAVID UATFORD BACKUP FLIGHT CONTROLLER 1 
ENGR 1’ l/f 
APP . 7? I > . 
APP SPACE suunu: 096 N0 
mummsm 9441! ALL 8' 2 
”RD E s_sx34 "0:8.2-1 m i n t !  

BASIC REV Q_J 



F“ H I V l U l T 
um ovum mm mu: 

r 
mm: arms RH D f 

V
 

V
 

0x
 

'— —’l are $3.3m: ' 

BM 5 ' 

F— .13“: 40:11? VOTE: ! + arc. a FAIL me 

um 05 ' 
J .l are 5 rm. VOTE: are 5 mm v01: 

1 7 msum: nuns non-m 
m — :  ‘Z'CD—"—+_IIHII—— 0.11-1 
0104 ’— mu I IPL am 

1:57 L W 5W" no mu run 1557 . 1:57 
_ mu 2 — P L  can “0'57“ 

D 1 : —  Low vm 
on 01 TEST on 

’— mu 2 REM)? 
, om ours 

mu 6 _._ 

GPC 3 FAIL VOTE 

TEST RESET _ 
FAIL LATCH - 

DI 01 qw:>——— IMMIHI 
— 5-0— “—3 “‘LT CHO LOAD "ATM TIER CH) 

NSCRETE OUTPUTS M D  
f P moo 

' LOAD Hummus Tina! res? 

one on 5 +— Janna; czq:}££q 

é
-

t
 

FAN. VOTES IN 
TEST FAIL VOTES IN 

1 
I 

<45> 
v v 

EM LATCH FOR P00 DATA 

,— ono as 
CFO 4 FAIL mo “EM unmoo 

nun 

B“ *--IHEHII*~ 
"' a"“1“!!!“ 

, OTHER nno's 
' 1 
g.— 0' no man 3can a H 

omen w s  

4 h ‘ W on :2 sun: 
c IIO TERM M \ 

mscL comms L 
mo 

M 
L mscnn: mpu'rs EXTERNAL om 

nus ncvrnon m: 9.5mm: oumns 

wmzss nus 
om CONTROLS k 

EXTERNAL INTERRUPTS 
ADDRESS nus no IOP nanonn 
IOP HENRY nus uuqfn'r om BUS! 3 v24 23 . . . . . .  

m4 um i. mrsanurts 
dz: @= F — 

I.I DC/DC CONVERTER +5VDC 
J 20 

'2‘ G VDC ”PUT OUTPUT 3,. stone: uncumc ENE accuruca stoma: 
n nun "E” ":V“ um 

— Face: 1 
sum 

LEVEL DETECT 
) 21. SVDC 

LEVEL DETECT 
( 11. SVDC 

'Z‘ 2. MESH 
2 I. n-nQ D a 

4.7svoc “ 
2| 7 a" _ m mam“. 4m TD aavnc f: 

woman: 45m ans 5.1vnc ,4 
5W” «was 11.4“): ,4 r" 

n 
_ ‘ = — — —  

_‘ CLOCK 2 

' I  . l  on: o: } 
GPO 2 FAIL VOTE ' OPE 2 FAIL VOTE 

r O 

137 fig 

RESET FAIL ‘ 
LATCH PM 11157 

fl 

‘ 
r 

‘ 
7 

THEN VALUE 

HATCI'DOB 
TII‘ER 

TIMER H53 

LOAD 
"ATM 
TIER DATA 
BITS 

TEST/RESET 
TIDE WT MTG" 

L 
L 

D a 

1 

mi DC/DC CONVERTER +12voc 
zo 
vac "PUT OUTPUT 

stoma: “'Tm’” E B H E  stern-um STORAGE 1 mm: “mm; FILTER 

—avoc 
-:5voc 

L;BASIC REV o 

Sfli ES 
0 I SS WAT I VE 

REGULM‘M 

INTERNAL 

oz: 

CPUPOI 

I v  POI 

START 

+5 VDC CONTROLLER ASSY 
OVER 

CURRENT 
DETECT 
) 50A 

POWER 

| IOP POID 

UP/ DOWN 
CONTROL 

V
 

F 

J 

TERH ML 
LAYCH RST 

LATCH R57 

0 

GPO 1 
FML 
no 

TEN! an L 
LATCH FIST 

STME COFFLETE 

0 0 2 3  O Z ?  

IOP IHS 

R 

REDUNDANCY MANAGEMENT 

MSTERIESET POO 
OW TIHING FMT s . — 1 p _ _ _ m  CLEAR HD TIMER 

Z c m s  943mm \ no? FAIL use: _ U REGISTER RESET 

PNHT‘I' INTERIM" 

RESET LOGIC SYSTEM RESET/LOCKOUT LOGIC 
EXT INTS 

"NWT 
REGISTER E 
( MT USED! 

my "NWT ” Z ‘ < 3  > . stoma! o I ”  m 75'” CH IDLE (DISABLE! ]. (N0? USED) 1 
. mm comm LATCH RESET no nesn g — 

‘ RESET D D ‘ SET as: mmr U 
V o a mutant REGISTER c 

4 1  mrwmza assz‘r —| 12 "”5 ”'33 u - out JZS m1 ussm a 
o 3 J a a s E 1 IPL Utes asst! Z POVER RESET 3‘ Z Z Z ‘ MET! Dru/puny I) 

. FAIL LATCH RESET "22 @'- $711565}? :09 ms T 1 1 ‘ 522 a o «:6 RESET 
vomn LATCH _ "Z1 L mmr 
“"5" “7°“ REGISTER A 

K L cu mu: cans 5—31 ‘ 
L mun/M «51 "0' ”SE“ 1 1 DZ: 9 c 

( : ) — 1  ” P L .  nos Pm" mos H H nun 
; 1 

m. ‘ IPL LOGIC 
“ m 0——‘|_\ A EMILE an n _ : vow! mu. urea cm v 1 spam: see n 

W l/ N 
mu 1 In sum IPL g 
cm HI I b ‘r‘ : vow: Tm LATCH ‘ mu 2 m cm . mu: rm 1, 

p—l— VOTE]! r as“ _ mm mm: ICE :9 votes t v : nor TMNS mm A 
T ‘Pd/ now nuns ‘ km“ W _ 1mm Tam LATCH W 2 READY cm 1mm : Tm: our LATCH ‘ r 

r — 1 F A I L  RESET FAIL VOTE 1‘ 425 HI” I IPL CPD 
9 LS VOTER man . 

_l_ SET rm. var: i 12 no I "my sn 3 r r o / m2 
— 

T733 . A r an sums ass utcu I / I :32 ans: _\“28 e 6% 72‘ 
“cu: / FAILURE VOTE REGISTER \ nu. VOTES m msxzn T 35551 

. . x mean VALUE U 
( 1 2  B I T S )  ‘ gal/:5: FERN TEST 

k votes H mm um: _\ '-°°'° 
k VOTER 

_ n51 nu. votes J “R" LAW“ ‘ I . 
. . / no? TRANS mm _‘ y 1; 

' j k TIMER ”fiat“ RESET 9 1 
as“ / TERH Luca N “6|n 1' Z 

/ Imus ': '2 -_- . nsc ¥ 1m: OUT um: —\ ‘cuszn I; 
INHIBIT onscnn: 1° cu: ron L FAIL vans OUT OUTPUT ”J [—3 TEST (4 ans» ‘« DRIVER -: v w L nsc mu "W3” 1' 

ran TEST 3 
7 L Pco mu - / run 1251' 2 

\ TEST nu. vows 3 . u I /' m (4 ans: 2 L .J  T nu. an TIMEOUT Luca FAIL on 21“: u ”ZS f ransom Luca : 
’ _ : 

/ I’ _ J : 
J 7 1 

I t .  

2 
" 

3 mum onsnLE :‘ 1 ; ms“ t ®  LZ'I' " 
g : CONTROLS nor POI 

' DIFF 3! $22 
IOP ¢ DRIVERS CW '0' 722 '25 

f MEMORY : ”‘9 . . PCIO RECEIVE!” m @ 021 SPARE 

L :0? ms ‘ PM!" I ‘ — ' 0  522 5"" 

u m  PCIO cm 19 ans 

T I H I N G  8: 
CONTROL Input 34 ans 

' stoma: no: 
[ :9 x xx H.196) 

wt mswr: 
mrrmwm 

mm 
mo 

necswzn 

L GATE 
PM!" cue: To GENERATOR cum :cmm 

1 
i 

Q status: no: 
u x on (0.196) kmss nus m comm 

am a." svsma mesa/Loam ® "21 
mums DRIVERS 5 - —  mo om moms nus 
WWL nacswsns \ INTE‘RRLI‘TS 2 m  sums @@ 

oz: 

1 
1

‘
 

EM HM ll 

CONTROL HON l TOR,‘i 

‘REOEIVE! a: use I: 7 
:24 1 1 : 7 5 : 3 2 :  Z 

mmz. an“) 
' 31 on IDLE mums) f 3°: ‘ [ ‘ V : O  

16 

w MIA 19 
msm: 

22 
23 

sec 24 
mo REC EMILE/DISABLE mm ans 1 4‘ N23 

IPL EN-Pnocsm ' mv‘lzlsuo'c'frtg use 
IPL mun: “”1 f: “W02. mu) J 

LL I ' ”SC 
CH IDLE J I ‘ L/ 36!: I mu 

‘ & ‘  
:s 

11 
ENABLE ac: no L :0 
ML: ace :9 n 

m M EN REG ' mill-I m”; "T" c . unto: 
rec nut/mm om ans cu m: ac: 1 ‘ ' Iolsaa I ‘ m - J .  

u 
‘ msaaLE ” 

m Tam an a 15 
15 :24 
n DISABLE nu met: 1: J ENABLE an In ‘ 

ENABLE " I A  19 13 onus-cos BITSRIEG 

20 use 
see a 

23 
ac: 24 not 24 ‘ H  - mcao stone - 

POO REGISTER some so mm ans mommuv so: no no 

PCO mum ENABLE/DlSABLE can ans susmun no l 51’ < ‘5) "23 V :25 5115) :23”; on: 

CHANNEL CON I ROL 
HDDHA 

DATA REGISTER 

INSTRUCTION SET) 
use J ' 

9:1s coumoL H H 
mono STORE “ -  (To ICE 

w msmucnon 5m 
J 

I ac: 24 I ; 

mcno stone — wm J 

HICRO STORE - BUSY 
HSC (Flinn ‘ 

J msraucnon sen 

IS
! 

DIRECT MEMORY ACCESS . & ®  ’2’ 
I I 64 I I PROCESS I n  D 

‘ L 
LOCAL 
STORE 

ADORESS 
7 I | TS 

IBANKMDHORD 

AEDRESS INPUT READ 
mug CONTROL 

CONTROL ' W 
4 B |TS 

a
.

-
-

.
.

-
-

.
.

.
.

-
.

.
.

-
.

‘
.

.
.

.
:

 
.

.
-

.
.

-
.

.
.

.
.

.
.

.
.

-
-

.
.

.
.

 

.
-

.
-

.
.

.
-

.
-

.
-

-
.

 

- .
. .

. .
. .

. .
c

 

.
-

.
.

-
.

.
4

 
“

I L
- ”

4
4

 

A
.

-
.

.
.

.
.

 

z .1
 

U
 

H
 

OVERFLOH AND ' DATA ‘ 
DNA ‘15 TH‘IEOUT ' PCI DATA , 

REGISTER ' . . . . .  
C 01102) 

LOU 
16 BITS 

nnrg IN aux 
t c; we} 

OUTPUT REG I-STER 
( CHI)” 

18 BlTS 

HAIR 95mm 
18 BITS 

Fm , use 4 

I M  A 
"PUT 
NIX 

u 

I N  A nsc m 
HR 

FROG ¢NTR 

I [DEX REG 

LOCAL STORi 
OUTPUT 

“‘7 
REGISTER 1 

H1! 

REGISTER 4 

‘ T O  
M A  

HJX 

To om 
MAIN ADDRESS 

* 

G I F I ‘ E l D 

LOCAL 510E TIHE SLICE HICROPROGRAH CONTROL UNIT 
" nos nos mimic: mm" “ m: 

meno- oscILumn . - o 1 z: u as s: . 
~ . 1530 x n —- To To To to To TO M — 5 

'. : ans 0 :2 35 54 A so 70 
' I : men um mass : ”5° ‘ - mom 

| . an 
- mu 7 

. ace 5 M C ”E 24 . mam sun: mum 
nux use nun.» «mun mam. am 

am: a m ’1‘” mm Loelc 'rmmu m” - teno- . us so: 1 n "a. 
W" H “E" = no: a ”ram. ammo: 927 @“E mlmw "'3 mm. m comm ans man 

- J ”m E“ ”ME” ‘ so: 3 °F 33 mm mm mum ’ “' um mcess ‘ T" . 5 “  see man- . use SHOES m . m man no: net 4 
; 06E 5 m In 
: 

n 7 o o 
- 1 "5" N26 02- Z Z 

. '  ' ; - ICE 7 
I . , , ’  ' cum: 

I I ' I - I “ .  i ’  > o :1 ans 72‘ 
III : ' ' , :1 am a m c z J 

Am ' ”I" “R 1’ 1:21 
I I if " V  . ’l m :21 

BANK A m m C 
BCE 1 m mm m mm Lo msm Lo 

m n m c m HR "R V" “n use use 
_ ml: sues: m in man mm mm: m msm L0 an SIMTANEM 

RWHRIYE ms‘m m msm L0 mm nae m: rm: OUT us: use am “a m m  
sauna me 

an 25 x u ans sums an F 

m "M use STATUS W Z and Instructions L , 0 W  ”" sums m D 
EXT CALL REG 

STATUS L0 

¢z= 
em 

1: PROCESSOR (DATA now 
" 7  

“"5 cs INVALID mass 
. no news 

m c 
m sums mom 

CONTROL SIGNALS 

I
'

J
 

' I r l r l 

anon DETECTM 
NIX IIJX PARITY 

SEV 
. . SYNC 

(TO ME 5 REGISTER 5 REGISTER 6 IIIIII C 
' T0 T0 STITUS 

m a  asmc mam 
- ....'.'~.... . . . . . .  ” n . . . “  ........ . ‘ ” ' 9 ‘ “ “ u n n u m n n n n d  

TO BM TO M 
DATA HIGH DATA LOU 

‘23 0 PC MESS 

J 
( r 

U U 
/' f 

’I k/i 4 MIA GROUP 5 l 
I / I l ‘ l 

l _ r 
I H l A  GROUP 2 

u U _ FHA GROUP 1 (TYPICAL 1 OF 6: 
M I A  N0 4 

‘ L 

M I A  NO 3 

M I A  N0 2 

M I A  NO 1 
. ( TYP I CAL)  I: ( 1  OF 24) 

2: x25 
‘ é musumen ENABLE .; ‘ 35 } 

- L fl mu AVAILABLE _ 

- , L / m _ svuc 
- ' 7 Gamma 

: rux -. 24 arr nan 53'“ FL“ mam! T 
I : -  azamm comma: seam 

« au 

i " Tmusmr nmuo 053%»! 
i ' an my 1 autumn 
" I 

: . ran a .sgg .m i 
: nu ‘lfl‘ ‘ m: 
: 0—. ram 2 m: i 2 nmom —--2 sum. : 1 an: new 
2 A . 16 m1 
1 V — — — — — - 2  

V 1 fl ma auto 00 , D 
l \r]_ ,5 __ mm . m m , I ,Z, L um um new: account at 

-0 
( 3“ >755“ = L I E  rm comm A svuc 

‘ mm 
INIIIIT ."b m 

<,éE “” 
HM PHI" mm . 4  p“." 

L — ‘ enact: _[ 

— J J KZI I 

J 5 y nsonm ms L —' I, 
C }  'r ' ._V 

V
 

W
W

W
?

?
?

 

A 
DATE! WWO'I MCI IJT VHS, I “  ”a! 

“ 
DATED Will" '09 m MIG. "In! 

W 

3 mm wan? m up mm lulu: 

THIS H.” mm l3 u m  To THE M I N I  m m  LWIO 
m m  (ALD'S) VIA m FIVE-WI! m “LB M“ M )  
MT mm 1 m m  THC mm 

DELETED 

DELHI 

Tllfll AID VOTER LAWS IRE P M ?  
IIIIIIITED I? want RIM 50"?“ 

can. 

THIS 0! m7! IS USED To DING 
no: LM|¢ CIMI'IS I“ "It PM MIR 

ICE STATUS REG!!!“ (HI NI) LO! 

so: 
m7 m1 mm 9*“ msmmcou 

m 
smut: suns 

(LnuumtduLJduLJdaLnfi 

9’ 

W
V

 
V

V
V

V
V

V
V

 

mmsmr mam cur-eon: 
6” ac: msmmlon Tut—om 

mm m nus-out 
mum rut-out 

mnsnmm msmso m use sums mama! Exemwu 
use saw 1s m tusw 

suns I aunts use msmmuou mos ”" 
Ionnnlqs lsp ls ls [xo ln l lu lu lxs ]15J1_7 l  

Fm "PUT MIBIMTION AID OUTPUT DESTINA‘HM SEE 
MAUI!” 8.! NOTE 1 

THE 44 DISCRETE-IN CIRCUITS ARE sumo Ill 
SETSOFQ EACHSETHASAWSVDC. xzvoc 
PWERLINEWAWGRM. THEDI'SME 
W L .  IV DISCREYE wmn CIRCUITS. 
SUITCIIES. 0R DISCRETES FRO" W5. FOR DETAILS 
N TIE DISCRETE RECEIVER MO DRIVER SEE mum MING 
VSTO—72022! 104E 0-24 

THEME" OF 0030 PWTLY SET TO A !  
MD THEN MECTED ‘I’Ds DI'S 32. 33.34 [N A SPECIFIC PATTERN 
(SEE ”TE 3. M 8.1 FOR PATTERN DEFINING". OTIIEI 00's ME 
WLED IV HAROHARE on SOFTWARE 

'I'I'IE DIRECT HEHORY ACCESS IDHM PROVIDES A BUFFER AREA FOR 
CGI'IJHCATIW VITH HM“ HWY VIA c m  mm. M IS 
c m  05' THE NSC M BCE'S V|A WE M W  LOGIC. IT 
WHATS IN “10 MES! READ. AND "RITE. THE UNITE MOE "WOLVES 
N0 FEEDBACK TO LOCAL SYORE. THE READ mos DOES INVOL 
r m  Y0 LOCAL ST“! (SO THAT THE DATA GOES TO Tilt CORRECT 
LOCATIW) 

THIS FLW PERFOIMS THO DISTINCT WINS. IT PROVIDES A was 
0F SENDING DATA TO THE RAIN WY. T0 PERIPHERAL ENIHENT (VIA 
IIA’SI. on TO LOCAL STORE. THE OTHER FUHCTiON IS TO PROVIDE LOGIC 
PROCESSING REGlSTERS FOR THE DISC Am DOE masses: 

THESE VOTES ARE OUTPUT WEN THE MASTER SEW ”ROLLER 
(NSC! EXECUTES THE FCHSVOTE macaw. F005 (VIA THE F08 FBI 
MILE) DIRECTS THE HSC TO EXECUTE FCHSVOTE M I  
DETEMIKS THAT “TREK amen IN ITS sax-om SET l8 FAILED 

“"5 "an IS WISHED IY IPL “WARE WEN LOADIIB MD mum 
N THE MIST”? LOADEI IS CMETE EDE'I’ECYU. 
TIIIS "mum IS PART OF THE HICROSTME AND TIHINO no: m m » !  

mam 

DI 12 “/0 TERI M IS WT OMITTED HTMLLV. INTERNAL” 
IT IS NOTED 50 MT IT HILL mun: W 3  [0-13 

“YER/Pm “I mun!!! IV “IS 
MY. an: PM"? a n  MD I? “mm 
P“? 1“ 1 m  A 

1 0 ' !  

VD PROC 1 
Sienna: ”TE mum mum an m unmmutm osau mm. L m s m s m t m m m  

on It cumson z-n-n 

x “W“ I NPUT/ OUTPUT PROCESSOR 
m 
m sue: mm: M an “m ' _ ,4 m 8. 3 
mu m 75.5 x :4 m: 

1 

BAéIc"§é§ Q_J 



W 1fia1355rraanarTwamafiza] 

1 BASIC REV D 

\LZ: : VMJDIESSIUSIFM'I‘WI 

ADDRESS IUS (To I? W )  

33 I "'8 
W I N - I N  |> mm mm nus twm Ion v2: 3.: 

D TWI-l 

terms up new mummy mm nus: 

V23 9 
3.: q ; 3 @  

v2» @ .13' 

m m  mums 24 
In! 

,2, a . 
3.3 A 

1m_zeut 

m INTWTSO. I. 2. 3. 4 

lfl lflfl l m  

24 ca 0.3 

.24 ® 
0. 11"! 

manuals 

m i l  ADDRESS nus I6 Ins 
! 

PROGRAM FLOW CONTROE 

OH! Hill 

m I “  BITS} 

I ' K | J 
CENTRAL PROCESSING UNIT (CPU) 

. n n . 

M l CROPROGRAM CONTROL UN IT 
m . u m  10 l u r o m ]  n‘roza I 291043 [44145] NOT qszl  

204: x 43 ans m” "m A 
fl 1; Imam" T i 

ms: nus com-nu. um 14 :21 .; raw maul. sZT 
1" !  I"! [“3 l'E K25 e :: 15 ans 

m -: “Ir ................... . ' Imam: LESS IITS 21-20 :* *fi' " " "  ° ‘ ’ ° " " " " " " " "  cum mu .2, a INTRA cpu DATA FLOH HUX - sums m ' zoom ILLEGAL : PRIVILEGED mason W PZT 9m an: oven ; msmuc-nou m comm. an 
9’ 1' _ m . : -  ans 0-15 cm Locum ' - OZ! 

72‘ "Z' ' menace nasa- l-OGIC am ans 0-15 ' sums Helm In: 0-13 ’2‘ m. m — . ®  724 REGISTER ms 0 N25 
' 2 m m  M". m It“ 0-1. m 7  5'5 m “T mm LOGIC N25 BITS 21-2 

came? ADR - svs m races on: a 1 SPECIFICITIUI E rum nus arts “-31 "'7" "E sums nu 5m 3m; “.31 ' um 2 mm»? - ' r- can: “#731 on m. in. as. u: ’2‘ mm: an 
3““ stat: mm rues #51: 10°": “'9 "" L2‘ "3' ms: nus no mm 19 ans :2 "Z' “23 . 33:: mg 004 w '25 

4 
1 W 5  IIT 21 m '“13 m 14—20 cou- ° 5 a . swamsoa 2 

mm V G : Ins :- ! ppm- “Ts mu? an cm I‘2" I ‘2‘ 0 nos Co c1 c2 ; “‘7'“ 1 1 a: IITS um I w: 32 ans 20-31 m T m ace. | 
. Hl'l'll L .  K 5 H 4 012 L123 :23 ' - m PCIO mm nus comm um . :24 m ' ~ 013 —-—.® uZa 

o o D ' W HM" M II?! “~31 @ 
o ' . 4  m 1 D - . mm m . . .  13c _ um 13-31 ._.,. o 3 D mu nus 32 ans -, PM new: sue? “E ‘ m N . Hm meno- ' , - mm L!  .. saunas 3 Lame I 0 I : I . W um I III: 33101.3-57 sup ' ' sumo cums: z D 

LOGIC 1 1 m s  : . _ sue. 1 'r - . H! m noel-4 I . ; . . 
am: m“ I -: ‘ m 1 sum - - 
swan . ; sum cPu nos mam ‘27 
am ‘ -: . mun E I. : é m a wrap 51mm: Pmr'r G 422 

; : : _ G "27 PROCESSOR ( INNER DATA FLOH) am: s‘ron ADI! 9mm ® TZ“ 
u ' . W I o : I I“ t“  I” L" f‘ m mlm INTERRUPT am: $11!! mm mam : ‘{ so) :21 ‘ LOGIC ‘9 “Z‘ [25 CPU/WP 51m: mono-r .122 

1/0 HRITE PC] am we file) 112'! 
sum-I mum REGISTII “ munc‘rm MONITOR 0 J22 

mm mss r — .  : WRIST“ W m mun . :2 ans 1 uZo . 
I 51.001 .um 1mm mists: M m PaivaLsazn msrmmu o L ' - I u- 

E - - - mmu’rs u. :5. n ® 1'27 . 
: m WWW f mtmrs 16. 1:. IS. 20 f ' 
g . . _ :9 c-REGISTER mom-I HJX - -  r MEG“ man 

I E as n I 3 1:. 2+3 » ' I 51 523 m m  mo spscmcmon as 72' 2 
m o s H ’ . - - ‘Zgicmm 1' ’ 1 mama “w“ 69%? o - aux mm - . FLINT? .-.'-.- _ SEI- FLAG I 1 arm a. 1. 2. 3. 4 

SET mm nan nus LOCAL STORE mama! 4o "2" 
Lost: ' CONTROL . surmrson CALL no It! m :  L . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . - - - - - - - - - - - - - - - - - - - - - -  u .  - -  - - - -  --.—- - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - -  - mems‘rms “3:51:35 ( a :  4,4 1,0 32 s ”  I I 5 ”-11 C fi e ' 5 1 ' l z s  K2? 1 m cLK J gm: on: mass m: n m ”“5““. canon um'nm: Pumcm ® '2’ 

—- <- : 0  Z _ Y and moss FIX PT In I ‘2‘ mm (pm om O 2 40 x 4 ma: LEFT 1 P 1 FLOATI PT m 
msronmrmm CPU TIMING N“ m w s v s m  1 =® HZ! om nus "’01.“ won 45 :24 123 wrap sron mam ovum svsrsn RESET urea 
Locum! :G ’s  _® "21 H - we": 0 NZ? - i svsrsn RESET mm 21' : 0  - IN! E RES :6!) 27 20 m: m mum 
W mu { u )024 Q oscILum Lost: 1'24 CPU MEMORY . 
menus: RESET ' 

{9 "22 name std-Pm ' Iar Ins \ -1 A,“ 24 ) PZz : :1 can POI 4 ®  I.21! / 
lap POI :62) OZ: :: 
we ICE. nu amass .' camp stuns 9mm 9 "Z? POHERI ‘2. .. :; 2° [2... ”mm svsrsa nan = ®  424 woe m u m  Q 5v ml. SUPPLY 1: nus 

mu m 4. 1. 41 I 1 - J msmncnon mum - mu m nun-Pm oven venues; . p 
Z 34m “mm“ 3” mama: swam: ‘ mm worms 12" ““- 1 MAIN MEMORY TIMING PAGE . * {i u / =® I25 . 

FILTER no saw: FILTER f :09m m m '. - I POL m tau :2: i i 4 cannulm Lmnu m — — .  2 BITS 0—11 m can 
+5 w nu. m . D - -  . - -  . PM!" we sums STATUS D ""5 32 Bits _ 1 , m I LOGIC 

L cum 1 fl a: noun: Pm ' sum- row a x w: {mu-u - 

mm: mm: mm In” stun: mm: m: . A m m  . 

I mun: ““1 mm mm Io! ms mu: : m '  mm. ' nu ma we 72: mar mun n an: “MS nun o 1'24 ' — : Pm TZa mm III-c _____________________________ _ _______ ,_ _ _ _ _ _____________________ 
mill: fl W um. LDLc ' " ’ " ' ‘ ‘ ° ' PWARI‘IWOP Status: 

— |  4'75 m n .0 I ”  POI TB _ - MEI! GI RESET ( ” I  
= 0  ‘2‘ 

“‘3 m - 3' m n 14 m m . none I fi'fu'géfié' In: rat. i n  a: vac I m H5 . .  . .  . . . 7 must +6 m 2 .3 5-7 m u " 1mm: ans 13-35 ' 9 M? +12 mg 11.4 m n H m m  Pal. um . : 
n pm pm . ‘ mm mm mm m m i ' . ' H 

mm: nm :2 1-‘r i ms 
V98 —.. fl-m I m ”a " E: ' 7 g "-36 

I . ., 
m x 1mm ' I K * K * Va" 5 7 mm - 

3 7 woe m u :  we a ‘2' 3 mm I m m  roam * i 1 7/ 
1 2| VD: I ma: urn-m m ' 

s-lruuo: m73$3 II normal m _ I‘ml . rename 
“LT“ cmcunm mm s: an IIT mums no: 

”mm” "It moms m m mlm {sun us 1, 1' x 1“ ”ii-3"" W m m‘““°‘ mum W M W W W W W  "was: cum 5:: mum 
am no: 

*1 J (3 I 
'"Péodam sums uoao (P310 5’ 

l o ]  :12]a]4151:]713I9110111T12r13f14]:5]13TH]scItsTalzsluTflzrualzlan]MIMI32133]s4]sslulnlalnloolulqzln]«larul"Tailnlmlsllnlululululnlululnlululn-I 

5% 

F | E 

1 “ fl  = g g a p- : fi t :  
an: Imum was man E E g m semen om smut "' " § § fig  g 3 SI! 1 m  can: 

women 19 n misrm an; 0 1'0 :51 can: E g 5 g mim Beams: g g 5 5 g E E HE 
ass: g ddsgvfi 2 g i g  g a g ;  a g : -  " “  s : 5  , E I— p- 5 g E E g a g Sag a a a ==5 a t  a § é a g; a :  a .“mum E § § § _ _ - - a u  i 3 5 5  

svs‘m ms m mm mm mmrs 

INSTRUCTION STORAGE I N  CPU REGISTER 

m m  m m  HALFm—FULLWRD 9 mm "“- MLm-MLM 

l i I I l b l I I I l I l l ] I l r l I I I l 
I i 1 r * t l m 151 l * 1 * I * l t I i l 
'X' * FETCl-IED * * 'K' m mu m ma com um me sun mu m s‘m um 0-15 0-15 

*msms EVEN mm W? m Ham. msmuc'rlou man mow-s amne mLm. 

CPU INTERRUPTS STATUS REG I STEH 

W 1mm REM“? WEN WIRE no 3 m 5m" .11 ”° 911mm '"TE'W' M I "'El  mm” | “an Icon: man I msnwcnuul mam] mm In": "° 01 
4 » oz mom mm ussn m mm THE mmmc m mum , POWER CLASS a: ram arm-nous. sums use 24 IS THE man Il'l’ or 04 ms nouns: no as um: 70 mm mm 1 1 men an {m NOT an mm 1 son: 1 was 1 as omens (on no minnows cur: z 1 svsrsn RESET mm m um I now: m. w: m I mu '1'! 2 as 3 1 mm arr (pom 1 m s m m 3 a? 

22 *2 mum: m““ "m 2 new 5 m 2’ 3: ”when m ussn Iv menu-coo: 'ro rm mm m on usurious CPU BITE (MACHINE CHECK) cuss if 
a 2 um um um 9mm")? 1 one: 2 >42 4 g SPILL sums BITS uszn 3'! sum mane manuals TO mucus: 1 m  5 3 m swam: mm mun-X- : 0002 2 a 14 m son mum ans 6 4 men aromas muss m *  1 45 no coo: "PRECISE 2 us 74 a 15 1 5 mm 31' mm mam 1 0004 2 us 1' mg . _ :3 mans stone PROTECT LOGIC was" A on: ’° ‘ m ”“5 mum ‘ ”“5 ‘ "7 1a 11 stone mm m GENERATOR tom :r men I? m7 m u momma men mm mm: man A ONE 

HICROPROGRAH CLASS 1! ALHAYS I ZERO 20 mm :u-mmass tusan av mm mm mono names: I s cru mss srscmm'rm 1 m one: 1 n a 21 svsm mar atoms: a 1 cm STORE PROTECT warrior)" 1 ms com 2 J a 22 sums: "mama seamen 
n a Immature warm I 34 WA "slams: 4 44 u 23 numsn m 1/0 mums um 08-! 12 so use». common 3 non: noon 4 m :2 24 man our/us REGISTER (sea momma» was: sun's 1-1: 13 so mum msrmum 3 non: noon 3 no :3 25 a REGISTER sum 14 to sum: POINT warm: 4 20 m 0004 m H as ALU OUTPUT smu 15 10 slmncmc: : 23 m , x5 27 an «mm 32-13:? mm DETEC'I' Is to m manna sacrum 3 22 cans um 16 2- nxao Pom ovmou REGISTER 17 10 mm WERFLW Imam 3 ma: com 5 L1 11 2! Hum POINT cam seem“ as 10 mm ovmau (FLOATING: 3 m onus 1| so u 10 amp: (FLOATING: 3 m nooc _ 19 31 } m ‘  M m mm mm 20 10 man: INPUT: 3 nu: was so 

SUPERVISOR AND SYSTEM cuss 
21 u usumv: tswmmon mu 3 non: NM NM 3 x1 21 23 13 watts: 1 2 32 WA as 23 
24 14 mm 2 2 33 an new no on 24 25 15 EXTERNAL o 2 :5 m ' U4 2: as 16 mm 1 2 as mu m u 2': 13 m: mess mus-lemon 4 con: 11 21 2: :5 I/O STORE PROTECT mount»: 4 com .14 as as :5 I/O mun: 9mm 4 45 ma non: NEXT 5 125 u? as an 15 9c] mu 9mm 4 can: In an 31 as I/O moms mam 4 cans us 3: 32 :s m: mm: a as 32 33 :1 arm». 2 2 31 In no 33 
34 u EXTERNAL 3 2 3. an NEXT m In 34 :5 19 axmw. 4 2 :9 w: 35 

m:- : menu mm m was * mas: [ms PIJS‘I’ a: mm 8‘! smlm m menu 2 mm mm m mum noses an 45 :1. mar can STILL a: men 1 Immsu 3 mono p m  mm 2 or cm: 
4 IDP mms DETECTED av em 3 name names GENERATIM 

4 MING 1mm: 
5 uunme 1mm ascunou 
5 IT DD 01-" I “ a  a” 

TYPICAL STORAGE PAGE t 1 OF 10) MEMORY SECTOR PO'n'ER STATUS 
m m MTA 505 
can - - 

m Lmn mu CLOCK 
, (IDLG/LDLCI _5op.sgc 
‘ mm m.“ } Sam WW: “”5““ smart musscm com-m um aus n v ’ 

. .  “ms" .osptszc zonspszc 

away ALL sscmns ALL omen ' mm: mm- m m ' “  Sic-run ummt tongue ‘ um: - : x-nmm :I mm. 50.: arts 19.: um'srsmm 2.4 nusrsm 
(mu: 5.! UNITS m on: name pus: 

mm armor sun 1 _ 1 
m ' up: can: 

:’ ozone: ‘ : Pen 
199mm a: mass: DRIVERS , . m 

® — — '  mun: —. Inseam-ans 

t M ._ DECODE —h L van .. Lama - 3.56 "can usual-T - 1.52 mean Hum - 10.1: I NEW m ~ 0.“ n t m": \' #5105 HIRE s»: an flEFINITlflIS as..." _ l. u r-nmm :1 “"15 mass; -—- m I? a arr m at s an - mm. mm M? my . a: up: m 
b D m 32: m 

m :  I o m m 
5N“ I - ms: m m  

1 l 2.3-5.6. 12.14 x 
1.4.7.l59.10.31.13 Y 

5‘" nus m [ "sans: Human 15 mm 3mm 
means on mm: m an. 

m: T 

— .  
MINI“  E 

mm—mm‘nou TD DOD-E 088 IS L m  
MlTlfiTlc m LN“: LIII‘I' 
m 7  CYCLE m fineness 
BLEABS 310mm mu KENS?“ 
MI“  I 

3
5

.
9

5
5

5
5

 
g 

WISE 2 
DlRECT my  ACCESS 
um DITA LOAD CLMI 

E
E

S
E

E
E

 

i a 39
 

E 3 

wanna" REGISTER 
PM “ I  
MEI! WOFF 1mm? 
MGR OFF INTWI-DELATED 

DETEM‘IINES .T’fPE OF OPERIITIOI 
READ om STME 
R05 MESS IEBISTER 
nos a m  REGISTER 
I05 DITA REGISTER 
STWGE IDDRESS REGISTER 
STME E 
STATUS REGISTI 
SIGNAL TO READ $5335 ”FLIP!!! 
TIMING MSES PM X-DII‘ENSION 
1mm RISES FOR Y-Dlmlfl‘ 

“
a

s
;

 
a
 g g

s
g

a
:

 
g 

fifi
ég

g 
3 

K
 r".

 
a
 5 

Y-TH'IHIG 

swam: no: 
:3 an x :81: no.3“: 

‘ 
“'\ 

\ 
{/1

 \ 
I . )

‘v
 

._
 

‘h 

IN ST“! 
36 BIT X m- "I. my 

lib THE 
CABLE 

1/0 MOTH 

E 
T"! 
””5m 

me me? 'on 
man tmluron D 

B A 
— 

mm W _IT M SKI m l “  "Til. 
M .  M much: "‘31 mm oat-uh: 

mm w1w37'-“m mu mm:- (m; 
— _  

THISVILDCK mam IS 1mm TO THE W I N  ILD'S VI I  THE 
CMES tD PIG! mans: THAT AFPEM 1 W 1  THE MAM 

THE INTERNET “MING memo: HILL DIFFERENTITATE IETHEEN 
INTERRLPTS SET OFF 31' CPU on WP WTIMS 

b ADDRESS HIST BE LESS THAN OR EQUAL TO SSFFF HEX 

D AS lMEHENTED IN WENT FLIGHT SOFT‘HARE. THIS 5 
INSNUGTION I5 ILHAYS A I'D-DP 

CHI HILL OPERATE BEEN TO 8 PSI WEE ONE FAN FAILLIE. 
LOSS OF CABIN PRESSURE QR; BOTH FANS HILL IWICITATE 
OPERATING CPU IFTER ABOUT THIRTY HINTSS 

CPU HILL 'PIPELINE' THO HALFHORD INSTRUCTIONS (THE 'LM 
AHEAD’ FEATLIIE‘J. THUS SAVING 400 m s  

9 AS IIPLH‘IENTED IN WENT FLIGHT SOFTWARE DESIGN. ALL 
MCHINE CHECK mu [OP INTERRUPTS ARE NEVER HASKE ”l3 
ALHATS RESULT IN SOFIHARE HAL? RESPONSE 

D COUNTER 2 IS LOHEB 15 BITS 0F F605 PM”! COUNTER. 
filflfl IE BITS ARE STGIED IN CPU mom HALFUMD M! 

B comma 1 IS LOVER 16 BITS 0F 'FCOS [WEDGE OF THE' 
HIGH IS BITS ARE STORED IN CPU HWY M W  noon 4 

D 51052 PROTECT VIOLITION DETECTION W5 m 7  "RITE 

ALL ms mo sums IN THE mocssson an: m 1H: 
scum or m: mcanpm mam. um. 
E D E N  mnzcr a; sum :1 LEFT 553m u mam 

HE W T  PS'H‘ IS STORED IN D REGISTE IP51! Ii‘l‘S 0 To 31) 
MD P REGISTER IPSH BITS 32 TO 471 BUT MY TWILY IE 
SHIPPED INTO CORE HHILE RE 
MITI'I'ETIC OPERATIONS. 
INTERRLPTS HT THAT TIME. PSH BITS I! TO 63 ARE SET) 

p STATUS REGISTER BITS CM BE IPIM'I'lDUALL‘I' SET M m 
man mums" CONTROL LII" 

CPU W? was ARE 3. BITS HITI'I 32 BIYS OF DATA HIT“ 2 
PM”? All} 2 STMAGE PROTECT BITS. HE“? IS MEWS 3 
TO THE HLLFHORD. A PAIR OF PAGES PM A SECINI. 

D EXTERNAL DATI BUS IS THE IW'S PATH To CPU W F“ 
DIRECT m MESS mm. ALSO- TI'IIS I15 IS THE 0178 
PATHFMILL mnmrmsmaam CPU“ 
EXTERNAL SYSTEHS 

b MILIW DATA .08 IS THE DITA PATH PM CPU man To 
I N W Y M M T O I N W T T W  T u m s  
I05 PROVIDES ”DRESS INFORHITIW m THESE m 

b I f  I IT 0 IS A ONE. IN EXTMA PM IITS ME PREFIX!!! TO THE 
ADDRESS 15 FOLLOHSO PM DITA. THE DAT! 5661M REGISTER 
PM IWIUL THE mum SEC?“ REMSTER 

E DEFMT IS 310 { m m  DITI. BIRECTI 

D SIDE A AND I FOLD TO MAKE I“ K II I IT  m m  HIDE 2_ 

b SIMLSREPEAT FMEICII MEWPLGE. PM.” Pfl l l l  
ABE ”sauna: sum HIT“ VALUES 1 1'0 10 

MIESI FILLT "DIGITGI IS “WED 

CPU 1— 
SIM“!!! BITE «mum. m m  m In: mummtm ”mums. ”"5 5-9-13 L m s m m m m m  

nu M m  6—30-13 
men 3.7. JACKSM CENTRAL 1 
m PROCESSING UNI T 
m . . 
N'P sacs SHU‘ITLE W6 N0 B 4 
IWIWIW [MY-8! *U- ' 

L'm Pen I 1-2: x H 1 Ir 1 M a l a — i  III!!! 

BASIC REV Q_j 



w | v | U | T | S | R | 0 | P | 0 j N I M | 6L | K | J _ | I | H 1 G | F E l D I C l B A . . - . 1| — *  m DA‘I'EI wwrr mm:- Mo melon- 1mm ] I _ , om- owwn me- ” mm»: was 

. 
v 

HASS Y WIT 2 mm:- osnmv. m mu mm mus 
HR I TE ENABLE CHD 1- = : IIITS N "‘55 "my UNIT 1 MTEI 9/14/81 MI m msam mm 

or con: mm: :- .. g2; N i = : 
—_ L —__ u h .  

8 _ _ - ................... . _____________ . ................................................ ................ , ........ i ___________________ z ___________________ - ......................................................................................... ‘ MIA INTERFACE 1 .: V D> mans-an: m: 5mm: ms or Tam-mm mass mm 8 an REC . : '  _ PM" THE a”! La": To “E I'm EXTERNAL m a m  MID BRIVBI ET EXTENDED DATA CHD ( 30} w “m, m we» NOT am»: CONTROLLER SELECT DIRECTION . V TAPE TRANSPORT on: ssr or DRIVERS or cons aLocx coma P . cm 0 . VALID HRITE can _ Hana Power! ENABLE _ :; ANALOG REPRODUCE ‘_ ‘ l121 H H H D - 1 K 2 5  26 . ‘rms POHER TRANSIENT muses suu‘rnow or um! um REQUIRES 

um: // ‘ smv uzv —— men 5'5“" A Pom cvumc To RECOVER 
9 12 u 1, 2° 21 2, 1 manna." “ up: w“ ”“9 m 6 v2: “*9" 5’15" 3 :25 V V as mum spun: <15»: mu comm». woman: or <2“ =a 213-250 pssc. _ I . “ M cur “4°n "“5“ mum mm: sflgc‘r c l . causes A SINGLE no 1 guru! Hutu POHER Rams. Fan )s psrc H IVA ADAPTER mu new "no nurranzurmon EVEN new news spams mo mm arr mums. 11:5v ION a: POHER causes — ‘ AWONMOlFOLLOH Y A T P  . READ/”RTE CH0 c1: 7 LZ3 G : 35:53:“! semen ADR - amp m: Hum new 7 ' so a 5 E mm" °" W no 2 or can: TRACK SUBFILE 5:33:13 :33“ P - _ rm mm READY ‘1 .. . _________ zeno cnossmc “'  ' ' 52L nucx SEE!” A BITE D new 51 MAL IS USED son ACCELERATION mo ntcnsmnau. nun/nun vans no 1 - Lu - - - - -  J 0:1:c TRACK S ELECT a sausage no [I  m: up: CLOCK IS useo one: THE mmsmm Is UP 10 SPEED 

1001 nzcsw: 5m: new on mu) can sync sync cm names: ‘ INVALID , 1.“ some: M sums an AM ENTERS THE PRECISION CONTROL mos. I s  . 5  SECONflSI 
"m [=1 5"” ‘2" CONTROLLER 5““ ° ‘ V -. am uzv am «w "W "W 5m” c «scr v - '1': . mm: 1000 cm “mum-no" m-o-L up: U n W “Le £01»a 1 SF or emu I. Ann ;. 000 READ nuns STATUS REGISTER A um 3 ans 5-13 mo 9—24 newscnvzu an: s 12 13 1,5 16 no 19 ' 23 21 21 28 “onus ‘ ‘ comm. 15 522 $23 __ TAPE LOCATION _ .; * PACKED LEFT JUSTIFIED IN THE mus: TO rm "CV" comes”: _I mos”: ' ' ' ' ' ' T" ”m 7’” nor on EOF (SEL) . P05 TM'E WU ‘ v u —— saw 7 man 'N'C'ESTE“ H M H an m HM ERROR m2 ME "PE comm. m“ ' I ' I H " DZ3 9 one PULSE Fun ucn NOR!) SHIF‘I'ED mm nun—2 COMMAND DATA WORD arc a 7 To m V CLOCK TRACK nun N22 sr < sr (sm . :22 gig) 7 can FIELD 55v P nugfi'lon cm sun: I. mam EOF (521.: an 21 1mm 5 nnnzc'nofi :: - —Ilfi_ I l> . F nor «sen an 20 -! FORCED ENABLE norm Pun Em” SERVO PREREGULATOR 7 mum”: on n m 1H: Imnmzz mos PassE‘rs 1a: stoma: REGISTER TO ear FILE 4 ans 1—23 ‘ MTOR - ’ 

“H FHA ”‘3'" ERROR ‘ h  BOF mute-Hun ': ST" *5 I : 0  ME STAT A EXBEPT A9 V INT E 9 24 25 27 as " mam Lomc > :- norm 9 TAPE Facts- an an coum man K25) 0 :07 man smc DELAYED STORED WC“ “50 L53 .1 mm POWER .29 sen er u 5 5 69: FEET LONG/0.5 INGHES mo: 
. Daemon uocx svuc nor on cor Fonumo " cm Emu 5" N MOTOR 1 m2 INPUT/OUTPUT an; POSITION REQUEST/STATUS REQUEST CMD "" '"m'" ”“557“ j. 43;: 1. mm men J me was: mas. FILE ORGANIZATION up cone P RECEIVE SHIFT cmcx 3" . 2mm 5” .; SUPPLY 0.523 see van suamz 

+ J _ CONTROL TRACK REG'STER suanL: mum“ :; H0708 3.2 sac Pen FILE " “as ’9' "’5’ — . - - - - - - - - - - - - - -  POS up: / n ssnvo can own f (new: 510mg SPEED ewes”: l sums ”9*“- ‘5" 5“ PE“ “'5 POSITION DATA - E an , real one] 001] 0101 as :01] uoIm] EOT sums “cg”; “my: ”‘7‘ m | _ READY , "5° [ I I mnuuz: REV 1; case: "M man $6531! u-o' - 9 TAP: mamzunom I 
DATA I V 1' TAPE LOCK must: I nus mm assay : P cummv a mum cmam o o o A: ‘2 “ svuc HLE < FILE (5m 0 l M l  «: 7 / ’  UMTE wean cur mos ((512) 9 2’ lgszgglggaggsng’ 

POSITION TAPE CMD amw: RECEIVER ENABLE ' V V V “‘1 5L0“ 5' “LE . ”W 0" L24  J 5 . 1 ;J ' ' - 1 2: I I, RE“ mm 030mm :0 OP can: TRACK suaFILE car :05 rue P ’3 cZ3 ; awn: ”DRESS wmtsss ””555 new norm " "PE cwcx ._ ”’5 “c" “U” ,’ READ CLOCK Assumuc: ' , cu rowan ._ r r x u ' m mm ML; , 53m“: 23 21 23 22 2: as as 16 15 14 13 12 u no 9 1 ENABLE .- 55m,” 1 muss DETECT mo t “9°" > ,’ READ mum sauna I 6 0000 I22 I; 9 u 12 ”WHO 25 23 24 ’ 10 41 ‘ “52:35:15: no" 5m“- I , ’  ‘ nu INVALID man wan: DATA) 1 g 6 
. U ’ n s :2 :3 15 15 u 1 20 21 ave/‘23 24 as g as nmom m mm nsmv : 1 1 1 com , m 10.1: .. scnvoo 2 D spam 5mm 2 ’  can “mm, was «or “no, u ; 

. I 1 F l  : '  I , r J Leone 22 : o ‘ 0 up: P05 REG J 2' 2’; :3'” h ,; a . L EOF. ac NOT 25:20 15 ; F3: 4 Hum 
CWT”!- ' szv 5 t  . STATUS "E“ J - - " EOF no semen ma comma ' “FILES ‘ ”‘57:“ RESET ' 254, . 0 0 1 P05 up: 350 um coum TRUE swig: BLOCK smc [ V  Z V 'i I ERASE/WR I TE J25 HAL;11NCTION 15 1 new/Han: ”*5" “Km mac: 5 ”'3 5T" i o o o ‘ nor/50$ “7°" 4 5 if ' 

01-" +5V G ' ADDRESS 1 1 o "a”: E” “a SERIAL SELECT HOLD Ml FILE mmum‘rv : mm: +sv “RITE +12v BOT n : — . '  nor 00° 00‘ om 0“ 10° 10: no 111 E“ o I I ,  I 95" : CW“: 1 o I new sea I I max RED mpg“ :24 up: REGISTER 5‘" % :: @ —  cor 1? : «cl— ear 111 no 1m :00 on 010 am 000 nor 1 
. _  8 902 cu: ”Z 1 gang ago I fi Locmou L PRESET I P05 TAPE mu 2; _ .  me: SEL A ‘° J 5 mu HALFUNC'FION (or ABORTED) 19 : — >  '2' 000 on: mo on 100 101 no :11 car 2 5 3 . . . . . .  - - - - - - - - - - -  — - ‘ : )  1 ; l o a , — U  scwaocx xx , ;. 2° . r — .— Z . - 9‘3" H u ADDRESS 5‘ nu: mm BLOCK svnc STOP ENABLE smoo: .: mm HEAD I: "W" 55'- ‘ an an cm can wan: mm : ‘ E° 1“ ”a 101 m on am am °°° W 3 3., mu I mm nus TO IOP PORT In . o 1 1 — none on u u ADDRESS ADDRESS amass uocx - smp . PRECISION CONTROL none w sascnou I: mac: 5n. c ‘ 21 - fl ‘ —  CONTROL m.“ ; can POSITION sum cu ' smc BLOCK smc sou -. run commons! nu PARITY as mm: mm 22 —p- 

1 games: mum . 'l 27 23 2' ‘9 ‘3 ‘5 ‘5 ‘3 VALID nun/wane cm 5109 . ; J REV van: :01 cuzcx wm‘r: mm 23 . —b  BOFBJOO no: am on too 101 no In [car 4 
SEARCH COMPLETE WORD : comma 1 IL - STOP or I T i I up: FILE use 16 4 STOP 2mm an: I. 3/ J 0 P 2 mm TO """L mm VD COUNI "final”!!! 2‘ 1 I ear :1: no ‘0 10° K010 on: 00° |aor 5 n . , 0 True: FILE SUBFILE aLocx scv :- ‘ : @ W  I 1m»: 5,. ass 19 J ,« BLOCK COUN‘I 1:30 I _+_ ' 2 , one Emma m n ”mm mm : _ .  nor coo on: (Jan :00 km: no 111 mu: 5 

. . an .9 PM: wow . nesn ’— V . I ' mam»: am am PRESET messn sum 2 ‘ —  Eor m n 1011100 on 0‘q no: can 30? 1 Tmsm‘t 1 y ans 4-21 . OZ: CLOCK NEH sr _ ; 301‘ not 1155:? . 5 mm (PARALLELD 1.: m: FILE INEwALm _ 02 DETECTOR RUN can nun 25m mossmc . .Z.  6 . — _ _ . ®  n24 rZs NZS LOGIC . 5/10 11 :3 14 1a 11 19 20 24 25 21 23 AvaluaL: :MNSNW 553'“- 24 an seam. 1 , . t  n, . . . . . . .  ..; R K 0:":c .: EO‘I’ AND 801 ' nc LEVEL V n24 6 p ' 5 
_ ‘ 1 ‘  ' 3 1  "RI/PAMLLEL .E  fln’s ‘ 4 2 1  1 H O L D  A v : :  EOT PROCESSING so: To ONE ER‘SE EMA I BLOCK D R G ‘ N I Z I T I O N  {EVEN TRACK}  

RESPONSE DATA WORD 0:53:n BITS 3'21 ' 9'27 C } REGISTER EXT 3:551 I; ' 3 25 ‘ 0 ‘25 "Z“ "Z6 ems: PWER TRANSIENT _ :32 BLOCKS PER SUBFILE) 
"MALI-EU 2' ' HEAD common suam: 3 [011) mm FIELD szv BUFFER REGISTER _ _ 19 an INPUT smog: 5: A3 A2 A! BLOCK svnc J “ H H non: cm emu " M .; m sup om or ' O RESPONSE nun/mm HRI‘I’E ago J mess SET TRACK uoaos ‘ ' Eggs" T r W omccnon I ""‘L ‘0'» 9 Lou + n : : m noon: 2 y now as: To msmr sum CLOCK :- . fl )  2: 19 12 u no r EOF AND cc: 0 : ' g; 

s 24 25 21 25 "NU '0 ‘ : -, ans 9-12. 20-21 ; mu “mnm _ : I I CONTROLHTRACK [ spc mama! . ans :9 2 ’ E“ W 
worm 

’ ' ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘  ‘ . ‘ ‘ U 0'21 30"- on E07 - CK STATUS STBY ‘5‘; n , / ‘ u + smc cm. 2 m2 . . M 82551 - Bl-O-L smog: cm - 
TAPE POSIT ION HORD mam 9‘" - 3‘ K 2 2  2 :' ' ' k BLOCK svuc ' V ' , 0‘“ 3L0“ oncnmzmou PER BLOCK {EVEN 1mm 

. -: l '  I): cup 1' :512 mans PER sLocm TRACK FILE SUBFILE nor cor szv P - ;- ‘3 [\ 57°F“ mos: ' 
1' :: “TE '" “3° “”5 1 V I: ‘ cor mo 522 scum. up: - amen 1 toooon—p 
I 'o l J 5 LOCATIONS/SCH ‘ “um 

. I. A READ/HR 1: cu 1 I. ' 31 , . u I E ALI v 024 1s ..-.. u ‘ 2 s. 10 11 1-3 H 15 11 1s 20 21 2 ‘23 25 21 as J . ;. DELAYED aLocK svuc a not uronczn _ . 4 o [ 1 | n I an a I , 
' . , ENABLE . '. u . 1 comm. TRACK . . 05 l I I T | :1 + w 1 { NR l TE DATA BUFFER mm mm mm, 22‘ s z .. n - - ------ - . -- 4 LL58 ’ : MODE HIV FILE INEQUALITY Q 80F 0R EOF J 20 STAGE READ pmny amen J22  sun-'1' say MLTIPLEXER 4 

STRAP ”cg C ; : : 1 5 n  cm WLT [FORCED MLE cm‘rlg‘ — £ 2 2  on LOCSTIW . . 
an m 3—4 : - 1 - aI-o-L can 2 1 con: nu : I; . L 57°F W5 “75 J ""2 m a” L on 16 £22 : INTERBLDGK w : :: M W J g g z ' A l E  I I ‘ RE‘D EQUALITY VA I D  ‘ 5 }  : m m ' z x n o n  

3—” - ;- - PRESET - can seam. omen ' so . "55 : :' r . STORAGE Moan coum INTERRUPTED (mm: 253025) BOP/EOF + . : ‘P. on“, m 
I -' y REGISTER TAPE LOCK nun Loss ' : é momma: 3'4"" — ' " none a stance moron museum N 's o 2 r 3 ““9 cm“ W : REESE-[MAL I 

_ - : 1 “LE smmnc SF Tm“ ' J a 5.5.333“ “sum“: canon n00: cm cum 59:50 _ l a -' t ImmLocx a» “ IBI-O-L HRiTTEN IT ‘ mac: V ; 2 + ”93555 9W“ ”DRESS “”555 57°35” newsman A comm. m 357 1 5:1 _ - 7 HIA INTERFACE 2 3 {an PATTERN mow...) we me man BI+L mm: ‘ — 
F - - - - - - - '  ma ' : 26 24 2:“ “'2: is us 15 :3 max Rm m: MLFUNCTION V ”ESE“ 2 ‘ . o ' ' 22 STATUS " 512 “- ' m ' PM “PM =' : 5'” J 6°) m n W msmm + 3' = "z, = ‘im‘ :3; a: 3:22: . -. p m z  2““ ocmc IE: amen svuc I C TAPE _ 1—D cm emu J I O ””5 comm. 1x mam “m 4 14 BLOCK 9‘a ; 512 ans 3 -l I I mama :. r s 525 L - use Tim: S“ ‘ :25 STOP now scr _ 5:1 __ I u — 11 sue: “ uono ‘7 9” sun 2 - 1010 I l H l .; 0 (Low L : J D - ° - 1] non: cm mu READ am can _] uwnow GAP DETECT comm PARALLEL cLocx " " "  , PARALLEL/SERIAL 5 027 - a 'r ‘ 23  : {ONE an 16 ans 9 3 3 3 3 1 1 comm mac: +5 vou -12 van ., HRI‘I’E men 5:; a can» couvsnsmu ' I 10 m 1 . 1010- sns ans ms ans ans an ans arr an ' °" I REGULATOR “mama '- mm mm: cm coumm L = J ‘ H " H - - i E l' 9‘" ”'7“ | | :; . ex 2 4 men sa. c J gm oz V V MD ‘27 L24 tnzsn s - 0‘) . s a” + motto: ;. , won: I 

3 I l I: 'f JZ‘ 1 c"cu! s °ZT A U ' i: ‘ 4-— 301 ', I 3 I I .1 v0” L Win, nuwwnltzcm J an (‘33:? as as ( m )  sums : an”: ;: I - - - . . . . _ . ____ -_____ ._ ._ ._ . . . _________ .  
I ' +12 VOLT amuuron fii ': —| 7 EMU" FZ7 ““5"" i :3? ”“TW-‘z‘ 1' I mu fiETECT man | | '- sLocx swan: \ M ‘  " ' 7 T I! "WE '1 {10101011 an PATTERN! arr REGULATOR u FILE Z H005 A003 to at . S A US ENABLED .. | I run suwu 5”" :; (BEL) :mm I- “mu" 4 5w nu: INEQUALITY o 3 Lumen mesa «mm mm" “T5 ' REG :~ ' a ‘ W  “'4'” 
5?." non-u - "LEW 2' ' ‘ V ., nu um nov 9 ‘ £551 5 - '1') 621 .: I .g v y ,: READ nEo l—I “no Ran em J mmmz: am mm moron ‘ a" norm j Low 54 m 1 | Mt mousss nor mm. m E2? 31 ;. I u. 512 , _ ;. COUNT'O n : EZ“ " cvcuc coumsn ' [ mass In on ammo suanLE a 1! :- | rue A2. sue mac: mu .' DLOCWSF SF EQUALITY J a_ 11  any . 

° PW“ 513? V0 -1 RE“? - ‘- 2: mm: PROTEC‘I wounou ' ONO REOUEST DISCRETE 1' l. ‘5'": ‘3' "LE rm: ””555 P - ms 2 "'_' f- - ‘ " "‘ " " "I am SUPP” " F7 “LE suanu comm: Posmon ”'5 om - 3: seam. count to '1 12 : _ ‘ 512 BITS ‘ .5 out or new :v ‘ 0* coma: ' um um. may m m  m -. INVALID emu/ma canon HTR M ENABLE -. '— I . mu 1 ,~ a . comm: 1 _ an asset J 34 q -. a,“ cmm C -. n O «. 1010-— newunns a romance .' SWF'LE‘WF'LE ‘5‘“ 4 w v 7 ° omen (ucuc) '- PRESET msr axes?! an m " 1“ ans 9 3 3 3 ‘ 5 I 1 1° “”5 was on V3”. m .: 1 sror os- RESET .. (aesm v —  :. sum :: ram-n ans um am. an: ans arr ans arr an IMO-- . TL 1 ‘ my READ smy "RITE/READ .' HR! E EMA ‘ = '¢ .‘ S Y 45V (C TI ) .n PER DATI I - m: FILE INEQUALITY ' ' 7’ cum °" "‘5“ ' 2 ' 1mm ' H :: [vane nzo BLOCK smc . SET m xmr _ :; I; ‘5 Loam IZ'I' 5:? i; ‘ fin 
| on “9.3:; 1: "mm Emu 32 n25 m: “mm 026 I-1 new mu cm mmmz: non: (RESET) 13:55:? ENABLE A :2 :2 u a 1! .: r A ‘ H H J -I I" ;. N0 0' :- O I nun mm ‘1. ' —fi- BOT : ;. s J :35 up: REG V l - U .; coums ‘ cvcu: .; READ/VALID van: n50 :- SERIAL 

I! ~: '\ J m “ l :  non: mm: 01 1* DETECT 2' _ 
2 | Q m mmmcnou smoa: ":22” i. HE" E H POSITION “PE can J FILE<FILE (551.) V 1' h C ) ”2‘ F22 "ZS ”23 i: 1: mvmo SEARCH ma "" i I ' . ._ '7 u; an 16 an I :, a x cm man . ac . o J I K van: .2 my: .; L can newcsr cm .: 55mm seam; nons- D .aowsor- £191:a onsc‘ms m: amen. TYPE smsaas. “cu unmmc ns mm 2 I mss namv mans .; m \ "LE new somu'rv mm 1 wan cow 1: sum A ”8 sum . «. PARiLLEL ”R‘LLEL a 23‘ glonyssuson 355mm umcu nztsc'rs A umoou IN THE m: m swam: A 901 or; "0 1 “U5 5““ I: soon" VALID READ cm . um ‘ ‘3 - V canon usm -. PULSES. ans mesa .: mm aurrzn _ __ oumn '1 on em SIGNAL. IF :01 Is senses. A Tunumm 5mm. :5 manual). IF BOT IS 

LPNL on $12. I“ 4'} 5.15 :9. saw: nun/wane aurrsa m: 11: 5c" -. TAPE POSITION n ”‘24 ARE ZEflOES) 0 "Z" 2 seam REGISTER REGISTER :- 59‘55‘3' “'- ""“‘ (mama‘s "“7 ”‘9 W “3““ '5 “Emmi” 7° “590'“ 
- - - - - -  _ P a .  v D _ _ l\ ' T ‘ H I N G  : '  ' I :  3:: mums," m mums-NT 1: 52:11am mo 13-26 a |_ (men svuc 9 2 1 0 — .  LOGIC SERIAL count 16 EQUALITY women sum sou ; 5"." sea sun-'7 a (16 sum Fuses» , : mm 3T5 ., _ . fl I-  . 21 E 5 . '. mam usv :. HRI‘I'E nan unit: PROTECT .5 o -_- I] saw coum n - ao-o comm “m": cm: . HRITEOI cu ,_ PARALLEL ., 

“‘9 “5W“ -! L I - r non: "WNW" cm J22 55"“ REF 0! J — DECDDER c. .122 - sum sum 5“ on “an“, 3 PARALLEL non: -Z :22; :1? ;: van: PROTECT I u l L n  cm cum I mm: ‘3 331%: vono c“ .1 "2 ‘  ans: 5mm: . vans. 2 cu cu mm 17 E2 4 : cm“ ;. 
' 1' men nan xrza POWER ‘3‘ - ; . . :: - - I  :; = :8: :25“ . (LOAD ooumou ENABLE cm 5:33:30“ SERVO REF .2 none cm 02 : V SERIAL own :7 sums om; cu: cZ‘ 52" cm W . PARALLEL CLOCK .; .— .. J Z I  7 ‘ P23 :42: N23 mac: -. . :- . - M a 7 ' . sums use ausv RWY . - - — . .  SERVO POMER U 1: A ' “3‘3“ m mm: mm: mm" ' m xm‘r ENABLE sZo " uZ Z :' my -. . NOT ENABLED : .' 5 K 2 ': Dumas-1 1 " smog: 7 H I ans 2 mom: '0 DZ3 ' fl Tamsmrv V zgfiggx V ' :' SIGNATURE on: - NOT ‘ nzsn 2 = " .5. 20' 1 ‘ Loan: ; SUNS € IE PULSE, l : TmlNG .; IIITIDIIL mus  mum: mun-131mm . . . . . . . . . . . .  . . . . . . . . . . - ‘ . . .  . .  . . . . . .  . . ‘ . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  ..... - . -  . . . . . . . . . . . . . .  . - - - - - - - - - - - - - - -  u o -  - - - - - -  W a t t . . . o o o t l l l l I I l i i r I A O I O ' i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - ‘ . . - . . -  . . . . .  a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  z ;  . . . . . . . .  4 ‘ . ’ l s c i ¢ o | o x x n 4 t r 1 .  ‘r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A .  u ' .CMEL‘TI‘ED L DISCRETE J " " " " " "  “““""Il'—" " " " "  "'l-l' " " " " " " " " " "  " “  " " " " " " " " " " " " " " " "  ’ " " " " " " " " " " " " " " " " " " " " " " " " " "  “ ‘ W  * u n u - “ H  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . - . . . . - . . - - . - - . - . - . . . - . . .  . . - . - - . . . . . . . - . . . . . . . . . , . 1 , , . . . . . . . . . . ; '  a e GENERATOR o I? use“ HIKEBECKER 6-28-79 n m s p m m m m m  

1 4 L L _ ‘5' ""*‘ """"""""""""""""""""""""""""""" W -' ' ' - ' ‘ - a HR! :32“ ¢ 3“ 

‘ 5 x . = L J ‘1 = . J = i :2: ”' “RE: MASS MEMORY 1 1 m 2 am? massacre {IDIOT-5. LINES) it t = : -! “Vb” ”W 02; J2 2 HF H 5 PARALLEL 3 m y  T'. {'93: 1:! H‘ 203!“ '3.- 3‘ a. I . . . . .  . _ , , , _______________________________________ . _._... _____________ . ___________ .. _____________________________ .. _._.‘. ________ .__ .............. . .._.'.._..-._..._ .. . . . . . . . . _. ........... . ....-._.... '......._._...'.—_ ......... . ..................... . ..‘... _____________ . ’..._._. ____________________________________________ ¥ - '-.-_-.-_-_-’-_-_-‘-_-.-_-_-.-_-_-_-_- n - . a a u u u a . u - III'o.-..'o.u.-.o'l.u.-.o H --------------- . _o_o ----------- H - a a ¢ 0 a — ~ . o -;!-!-.-’-’-’-'-;In...‘ ...... ¢ _._._._.;_.‘ --------- a _o'a‘h_-_a_s_r'-':_a -------------------------------------------- Lat ----------- , -------------- ‘ .£.-.‘_¢'I_VI'I_‘I_|;I:6 ................................. a ................................... . .-'-.. ------------------------------------- o .".'.‘.‘.‘.'.‘.‘.'.'.W.‘.'.‘ . . . . . . . - - - - - - - - - - - - - - - - - - -  ~ .03:!-.-:‘-_-_-.-‘c_u.a m _ - . - _ - _ . _  -------------------------------------------- 0-...'I_~-I'I.u.o_u-D'-'o.o.u-Iu- .. a o - o . . -‘ - - - - - - - - - - - - - - - - -  . 4. --------------------------- - . v . ’ . * . ‘ . - . - . ‘ . - , ' ; . - _ . : ; . - : : : : . ~ m  --------------------------------------- . ------------------- _ ______ o .-_-_u_- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ' . D . . . _ - 9 _ . o '_ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  V _ I - ‘ . h -i ‘- Jfi H ‘d- -I- i t . . . “  w ii a “ a  ' - . - - - - - - - - - - -  ”.9 sacs SHUTTLE M N0- "2‘ 42-, mm 1 READY mscang [0105-5 LINES.) READY mscnn: nmv onscane “my onscnn: 3 5 s 3 3.1 1 = = = = ‘ : WIPLmJgIW 1-2!- ALL " . 
LTR D [Pg 126.5 x 54 m: - L ' _ E l i :  I I E H I  G I _I_BAS|C REV D 4 BASIC REV D_J 



C
 

: : : : : : : : l' .w 1 v I . I +L _ I ,  K I J I I - I '  H I G I F I E I D I c | a A 
_ _  

DAYS! WWI? W “H VERSIM " in onsrunr assumes mm h on: LOAD 
neu LOAD NOT 1 1 1 - 

F - - - 1 - - - q  r 1 —‘ . {514?} M18! 09/04/31 W Jr. VERSIM "K31 

J V f' ‘ 1 1 two" m1:- w w u  um mu vasmu "In 
I V I an ‘ b . m .l 5’3", I = -4 = . m 2A 0'" 4A '-" m I. ' - I (sot-rum: sums accusm a 

- - — - - -  LEFT CRT SEL RIGHT CRT SEL - . - 
8 I .  | want '10 '- man I] I LEFT ONE an no ‘: I ' / — \  . rows :1 mm REGISTER a ' '09” I = ' ”EU/”“0“ _ u r - - - - - - 1  run-uuunl CRT I , TO mm amount sums 8 

B, I Q ' + I " l I 3' _ E i m 2 m POLL RESPONSE) 
I I H H I I I I cm I I 0 1 car I , EU 2 I 2 

H55 ( 
: : c m  - c : '—l— an WA on w : " ' —  I 3‘ III _...._ : a a" a“ an mom: 1 DEU 3 I w '  u = g ._L.. y | q + m Pun SUP n as 7 LEFT DU ICRT l l  

— IPNL as 5-15. II DEU N9 1 L—-l—' ' ' L—lI—J . ‘ ' voa: ‘ T 3" = To my ”"5" °" '“'m7 0 O I R G I-a-u-u-u-n-ul I POHER 5131‘ Ion _ I _ | : nzmma -sv n s; _ mo :10 Z DEU REG 1575;} 1 ' HT DU ‘CRT 2’ I - f | _ _ _ 4  I - r c‘mcuns o 2 ‘ .5 — 
l s _ I I '1' I I m cm mum: sums [la '53—" "EUTW ‘9 F _"27 TIN-STATE f . fitmo’gm CENTER DU (CRT 3)  | 'r .. . ' .. I I urv +s G __ ascusm no 1 2 ATCN nus . 

fi ‘ —.-T_ILT .. , 0: mm nuns 
[HSPLAY ELECTRONICS UNIT I B I ( ' ' . VOLTAGE To ANALOG 3.7 WARE STATUS Bl? (SOFTUARE READS “'BTER 15 LATCH ! 0'"v DRIVE“ MST 

| V V I 1 3 I I 3 2 I -17V REGULATOR CIRCUITS seamen no 2 no to roan manna: sums ans hi!) 1 If s o 4 . ;  BE ARNED 
I ' " " " H  I ma ' J | . ' "0 2 FILTER my WHO 1 ran POLL ntsronsa r jf ' I. 7 k nu men smy m 3' 5‘5" 

k . _  2 ‘ z 2 ungc£__-__1l FPCI ' ' l t J I “22:5. 23:3" '3 '-°°‘° 1 man ran mnmm‘nou o um: 1 I f  1 nu HLMEN‘I' man nor ARMED A! TIME or uuucu @ 
7 r—‘—" | | | I com -15v young; “(mum -1zv AT [A u— "'7 5““ ‘—\ Fumnou ms ' v R 3 ’ nu Pam matter m \ l I J 1 um. c2 59 m. c2 no 3 a ;  w W mo s cm sorwnn: nu. IPI. us use»: PERFWED. . nu swan co 

. “ = : - - - - - -  L - - - - - -fl  men”. ‘ ‘ Loan ""53“ 22 l IPI. “‘3 “EN PER FEDOMI DU VIDEO m !  7 
_ _  I “A" '10 +5»! 1.1 m ‘ +sv IT I“ _ CIRCUITS 9 Kat—A mm tonmcu. mm —‘ m: :33: g _ tutu UNDER non CONTROL) P 3.75 4.15 A ans 4.", DU antenna! man 

77 l I ' szv msx IO KIA-I won tmmcu. mm man 9 ‘ 1 ‘ 
can 2 PULSE mom comm ‘5 5"“ ‘ n Y "LL ‘6 m mm “”5 0'3 _ r b I ' ‘5' to name 1: ma :cuo cum: mun HEW" DUN? 34 2 m magnum c 7 £051.50l anon T. | ' rum cum-1s F—W msrm nzsn s E TED F on OILOGIC : - 

IDA-l ‘2 "u pm.“ m OY m on CYCLIC . 

I I 
r—\ sun cnscx to CIRCUIT cucw l sum +5v LOOP , Emu: ' :3 ma mucussrsn mm DEGODE LOGIC 15 D . oeu com: on I comm. ‘ sewmmc LOGIC so In. cmcun' case: ma BITS 0-3 DEU REGISTER 2 P26 25 l I 

I 4  HIA I IT CM! ERROR —‘ HIRDHARE OVERHEAD ‘0 1* 3 I91. CIRCUIT CHECK 15 ' - - | | m H om : 15 an one man (OR or 12-14: r—\ L0“ CORE E m um ussm “4 ”7°" ‘5' 7 ' ’ ' m as St? mm mm zoo /‘ u cu TYPICAL DU BITE c l RCU I TRY — 
.- " -  """"  “Z3 '5' ‘ _ i -m 1" 2 LATCH l x uznzcnau 

- usv .; _ 1 15 . 
Vncz SH «HOV VOLTAGE ‘ — ' e  P ‘ ‘ J BITS 1 u [ a l l  5 O = L .' ' XDEFLEO’TIM , AI‘IPLIFlER W 1 1‘ 023 —.+12v mamas g__g -uw cru 50mm: rm. w 2.7" ascslvsn . . To DE“ I no ERROR _ .  n——-i -sv - ' ' ' ' msmv ELECTRONICS umr INTERNAL m, < 5" “‘5‘ I / a .5 , r mm mm . T 1' : a-smon nzrecrzo 

nr sv susc'r msc 2C3) 023 ”a:  T woven smut canon 4 cm "mm PM!" man ' P as m . A H H : 
V f 

' . More. IF ou mm mm on on m on onsc LOST ALL an: - - - - - -  IITS 0-15 "SKID!  . u ' 6 '- -. MW" —.~ (oven/mosh must) s 625 L as» no. , , _ 'WWM‘ man ”>125 C) . 1: "ZS ; canons HILL a: SE! EXCEPT 1w cazoumzs an." PVR 
PW“ °“ swag conga: Ins 0-15 use no 2 ans 0.1.3.5 no mp ; - ' I ran sen. vnozo (REQUIRES mum av SASTP). mo 6 

I I autumn M "W“ W"- : _ k . ans 2,; a sac . vmzo a?" "0s noise! «mam umrs cum . u _. = INRIIIT mm stone * .1 NT MW"; , ans 4.5.7.945 5-10 see '_ D . 
_ I I - 7 -. BIT Human: sums ‘ . . . T T Y ““15a ' _- LOAD! To run I ., Hsa no.2 . - . - : 
" I '9‘" 3 DEWDU Fun on also nu on D E 0 t23 1' DISPLAY no “5'5““ no 3 ans 0-1.:2-15 no TRIP . YDEFLECTION _ _ _ , ”runes . H I I . :1 m, mm o LOGIC 1 DU REGISTER ans 0-11 6-10 sec .: nzcswsn : e 

I | ' RC _ 15 is ' ' p .. 3: .' : A 
' I Tmens H23 r—. 1 on nznzcnon canon ,4" ”7°" ‘5 ’ 13.4.1.1; . cm "a" ‘R can 5 1° 55° . ,_ 9 

_ I I 1 ‘2’ 2 Du VIDEO ERROR j 2 IS ”5 : m m' can 0 55° 2 "o“ vcoso am: :- : 
I I I nss KEYBOARD J V "— 1 ans 1-15 1 , WIVERS : "7‘ must a: I - I f—. 3 on was PROTEC‘I’ mot uscm ,1 _ L - : Amzo av : 3 Im 06 m' [ LEFT KEYBOARD : . —. 5m 4 ,1 15,... ]o s o v . . men “ST, . . 
b u n - - -  -ul — KB ADAPTER A KB ADAPTER B 10 626 ' — J w :  22‘. v ,0 I. . ; . . . cum: - 

RIGHT KEYBOARD A f — h ;  on FILANEN‘I’ m J _ r _. _ _. : . 
xzvaomn IS mam sucn F .  a nu mpgnnung canon 1 - I - . .' 

- - - - - - - - - - 1  THAT A SINGLE SIGN“. _ l y  J v R 0 ’ ' . 5 INCH 8" 7 HIGH VIEWING ,’ 5" 3,2" ma: ”t2 HILL ems: 1 m: S - ‘Ds‘ :Im‘hmf- RESET an: an: RESET { W  1 rm § 7"" 5"“ : I nuns“! ' : i : ”"5 cm 
DISPLAY ELECTRONICS WT ” I x I Lgfsm" "32" WE mac: ”5 PlLoon'BI- ”5 :lm-‘_ “- c" " imam: IE 15 DU PDHER SUPPLY man nor:- nu FILMENT man tan 5: I tmwzflc 9"“ :25 LINES av 51 cmmctza's: 

5 / \ V fi - - l - - - - - - - 1 ’  I :nsomn $1,“? ”5 DELAY) “0:755, nzsrr Dflscgnu“ n :3 I ma nu TEI‘PERATLBE mm ‘ ; I 
F l u - - I - n - q  cmcu ‘ SH “ : 5 l  1:51s can“ 3 — u (BIT 61 DO NOT LATCH ' - L 

‘ ' J - - — - - - - - -  I PUSHBUIION Pusuuunou r.‘ 55  . . (on DISAILES 5 
1“ f 5.. 1 ' I am" DETECT sang-m man an DETECT . ,. g :95 “ RESET use I ' .; ELECTRON new - 8 

- I- V. . . .. ' 

E . 4  M E . (WP x 0‘ 32) I | | AZ. KEY DEPRESSION w an DEPRESSION 3 E Q fi g  RESET STA‘I’US 85661!!! L RESET nzsrr ago 2 : . g 2 3/4 RADIUS 

; -~ '- : : m I nnunu R2: 4,, smog: g :2 g * 3  CONTROL assn on “a ov -2 POKER supra man é '- 
:: LOAD' 10 ® I scrum ' 3 g .- 5 ‘ - I 1 W ‘- g ~ an osu nu .. : luau 4 I 1 : Er- 3 oz; ‘-2 cm m g E a g 3  35 : D 5 8 5 /O O 

c“ an - .. i" 2 

l : ' I I I 2 4.2 - " w ‘ 32 J 5 E E 5 mo sums REGISTERS - "$s é E1 - e e 
+ ' I I I l I ‘Z‘ r “5323:5215 —F Efgwgs D = o : :ucoozas «— suncu A ~ J - PMECT d 

— — i  -. ' was: ’ .' - ovzmn: - g 
I I : ® : ' I , 4.2 *V 3 REBISI’ERS ‘2 ""57”: ‘2 ""5“" 3 nzcssmas RECEIVERS W F L ' L0” VOLTAGE POM 'R T :1 § " g H- . | I I | . ‘ 325 :4 ans ucm nus nmvsns :4 ans new = - : SUPPLY AND CONTROL _ 

IPNL 05 519' n ' I ' 2 "23 4.2 m m  . . . . . .  “15.5“???" . , , , , , , . on Pmsmon 1 : ""3” VOLTAGE 
h d I ' ' , ‘ - - .  ° ’ - ' -  - -  - -  - - - - - - -  , - - - - -  PROTECT NOT :- PM" 50”” ""'-"- I I . n 4-2 “Es" mam non - 1 6.3V rumm m 

l ' II To a xnrr on m AVAILABLE . -! - EU ‘ SADAPtER A r — — m ‘  Du I N  'a - -  - . caurm an "mm: sums REGISTER no 1 r 1 mm - ‘I . | I I — 7  ”2 2“": mu m: "35"" Em: - A mmsnn mater our PROCESSING SYMBOL GENERATOR . “G" s - I W 
4 c" ‘ ' I | I To nzu : mama 3 DATA nus ousv I M J W  mm "Mum I ‘ um no «com m ' * mac 0 ' . / . _ _ _ \  _ ‘ I . - | 

l l ' " " " '  w—l : I ‘32 “"‘5’ ascents}: ENABLE mm“ ME n 53%: To 5mm Gasman cmcuns _ _4 INTENSITY PW" ERROR : _ " 3  63m . . . . . . . . . . . . . . . . . . . . . . .  I 4 
| ME! H I - r——1 TO DEU a ADAPTER a z . 10 ans ' 5 swans 9mm sauna ——J ‘ ”0‘“ ““51 W ‘ v‘- I 

- I :32 Lmss: J om : b a sun can mw: STATUS _ J  .; . _ .  I F l I I newness , swcos mm was — 4 .' nu run on mscnn: O - '5'” 
.J—I I I x. mm m an: CONTROL REGISTER F ‘ r _7_< cmm mam canon :: ' —-O_ svoc - _ - _  .1 |__ _ _ J  

| | swims " '"5 N—. a OSCILLATOR mos —J -: ——> .fil’gr‘g “‘5'" I- 
V - I I ' POI . ”"7!“ —— _ }  . .:. mam 

u . A now I ‘2 3'15 I em: to ANALOG non-2m DEFL TEST ——J Z — -— l I . T0 DE” 3 ADAPTER A "In DATA out “7:5 05e names" mm (FORHAT can. nouns) -. —u mama PULSE TEST ; . cum” mm m I 
‘ l l l l l l ! l ' l " " ' ! ! " ! ' m  m . - m  . . - - - .  - -  . . .  - . . v '  ' . fl : I (32 Lmss) J g g g 2 W udriflfiTfl-IdfiFWH-H- -~ - -  - - - - - - - -  3;: . T cmcu: osc ; ~: . 22 PUG“? ““75 0"“ b an 4 uses ammo mum A m OED 4 _ 

I TO BE“ 2 mm“ I‘ "mm" D'SPL" “was" 0‘" ——J -: '1 1 . gflnngficmgguogaasss s 15 mm 1 A on mosruoa PROTECT AYTEN’TS 
( 3 2  L‘NES,  5 1- 3 t K I A  DATA H Y ' ” ‘ l  DEFL ~13 ANALOG FAIL ‘0“ or 9-1" : ' ' a .  s s DEFINED BEL“ PM'TY Du TWER‘TURE ERROR HILL “HAYS TRIP nu 60/ ERROR l 5  F m  I N  XIOR Y DELEC;?0:':%;E:ET3?:E:E‘H I F  - ; - ' .- - man ; _ "J . - ~ |:> no no momma. r I cm a i- : m g g g 2. 0,3,.“ REFRESH ma mu om 5192 ms x 13 IITS nan . mum um 1:51: i. am new msruv imp-man . : :. I ”  ”I 41 I I I "  91 I l I I I I 1. “I; E z‘glnl ALL omen nu an: «mums mum av sasw RECEIVER. on man suwu. mam units no-op rms 

I To am 4 can {2 ““55, 5 § .- g 3, mscrme mm ”m was: ” m  - comm. x v Eamon mama om. was 15 sun can agmgsfl was .—_I .; . . l I I l L 1 I I l cmcumw vu mosruon mone‘r ovmmns 
.. 4. KEYBOARD DATA no or \ - 1 : L - - - - - - - - - - J  T0 osu 1 can (2 LINES, nzczws mu nan a a u g m__m__gss my AgLocmoN 15 an ms 1 ” “”5 (non-2m ":5" I "'L ; ~. . H“ b FLAGS ARE ALL sue: mango. nucx mo Hun: 

. . . I: . . KB mm m — c cm: 7mm canon ”mm I a ‘2‘ “Z“ (a) ‘ 4 : rum: ( AS snoum mu...“ nu vunso anon- usr sues or vaoco wunzn nuns on 
3 g to osu 3 can (2 LINES) L“ can: 255 PULSE 755' : :2 ' i use "PE m ”Eu '0 su ‘2 

1 _ T mm m m ”  m 250 ccnmcm roan" mm: use ; a . ; mm m 1 l 0  0 0 0| I I I J I .  I I & WWO am To 050 m mum b no man suPPLv canon. m: 280. as. ~15 no .5 muses an: 
A smeu: mm m on: t ” Iwrucouagm an count I I say an M” "‘ __ _ _ -. m: roman cumusm a .. $33433“ cu:gacTTE°I: . . ,« . : IS 510 HEADER’: 9| l I ”  13 ““51" "I“ '9 3° ‘1 1!? a 1" , $3213 FOR cmfimnrgoa REFERENCE must. m: an 3 

m A : . mom I nus $335 V“; “”55 "° 10 can 3 can (2 LINES) mo (9:3) mscan: mm m m: can comm mm 2.15 0—3. 14 ms . . mso RESET‘ nessaoa D 5mm cannon cmcuns memo:- 
3. uuomou man cage“ ousean: mu m um MESSAGE w‘ "m - " -: 1 I. wanton m mtsusm 

L T0 can 2 can (2 LINES) _ masts: cmyw” ----- so I cum: “C b I - " nu mu:- °'"'" none 2. name surrcu comm 0" omecnou ERROR! 'WER DEM POSITION - mm mun “mm“ comm sron: comm use DISPLAY um um - m nomlou _ __________ __ . , ,_ . .  _ _ _ . J : : new 2'5“ 3"” USED 3. mama. comm: DETECTED BY COMPARING DEFLECTION smmu. vsnsus me nzrunu 
:n NIX " " " " " " "  ' " " " " " " " " " " " " " " " " " " " " " "  ‘ ‘ ' ' ‘ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  A . . " £ n  4 V9910 ROLS 

new on svnc ntmsrsa 2 use IIO norm :1 . ' CIRCLE GEN ' ; ; ' com 

PM!" m m ma “‘7‘ contact. Tom. am : 5357?: -. ' my”? 5. "PE mums nons- D grams sm‘us HORD DESCRIPTION — 3 ”a m It? '43 mum: m3 9 ans‘ ems nomzsus sums "—‘D CIRCLE/VECTOR _ :  ; new: b m-A IOR m-a) annou- SE1 mm m: ms'rnoxs coo: IS NOT “’ —"— cat r em a . 7 ‘ comm swoon. momma ACKNOHLEDBE ;. GENERATOR . . .  . . . . KEYBOARD SENT to am my um 'rm-s'nrr: nus mavens: umuu .9 ' ° otsruvxronmr 0‘“ “U- was — 
ma rum: ow run: 00 TIHINB m or vono vono m" «mom mass m '5 sue ' : : nso msm mLLIszcouns roLLomm m: mum «snow: saw-m REQUEST ‘ 5" 

F - - - - - -  c P - - - - - -  m m . . c ”D RECEIVE DATA cmw : mm . :. vac?“ 9E" CONTROL 0 51' AL“ g INITIALIZATION PERFOflHEIc) (CRITICAL BITE! .' - . - M0- 7 "mun mum mo P H  ._'__; F F .  . _ . _ J  common. nus “my: mL'rIPLsxen 9 ans ; moat warren KB Mono 3 saw-m ‘5 DISPLAY mm .; comm. : SELF-I’EST no mass 9 ANALOG an:- osu ANALOG cmcuns DETECY A»: man In nzsme 4 an amp mg man 
u _‘ SH J . 4  g I SH IIO LOGIC . _ BREAK-IN > ' -  I !  BITS - . To THE ANALOG TEST FCH. AFFEC‘IS I I Y S  9.10.114 13 I N  THE 5 can“ ovflLm * n H W ' I ' TIMING W ~ g .‘ f. - ' came» an: "mum: REGISTER 1 VALID ammo SASTP ouu I-lJl—g - 4 I_. o—l—JPL III“ CONTROL szv ‘ 7 LEFT NW?" ‘3 m A BREAK-IN — ““W‘” ”‘3 mscam: 5m GE" 3 . . . : sums Pusan ' g 3.53% v mam man (CRITICAL um I ' II ' , o 7 13 v mess REFRESH nus : . ‘ = I cut: ll 2' one I 3:}; cm: 2 REGISTER 3 K! DATA tmsrm nmv «51m: — mm: sums :, ; 'iggiggn‘m D 3m mm coumnouu ems: mmmus ma sum or m: ' m“ 

2 ‘ "I" l 2 3 , m DISCRETE mu m mun-m —- ‘ WWI-LY .1 x Y My:  ' NOT 0F REFRESH CYCLE IS ovennu: s'r ta as as momma av AN s-c 1mm 9 mum "‘59“ “5°"l 
D I I II ‘ I 4 - WT NR! mm mums 14 5mm -. comm. x Y Tmu'r: : FMT Hoax us. xtvsmoxzs so IS m: mum t? RIPPLETE 7:15 man 

I s I || 5 | , . . . . . .  . .  . .  t . . . . . .  . . . .  . .  —' :- 11 ans W: ' - b cascnsmmontrmmm 2 44 . . . . . .  . . . . . . . . . . . . . . . . .  _' ' Milo! Kfl- CIRCLE osc mom CIRCLE REPETITION ms was to 2:30 : n . ' n I use 4 5 8 V . nu mm our max-m T "5%? I' E mm m 2 [ , 1  l l l I 1 11511711311420] 1 J 12" in“: CODES. :: :vcgugorgw'figlmmns 
J I I 1 I : —— '1 w - unsm "R mo 14 cru saw-1:51 I I 

| FL | | FL | - p 7 55 142 w t as: ““57”“ xnsmox: mo LEFT JUS'I‘IFII cuuucrm mam mom unmask censnnoa non I! mom. mm a "CM" mm 1 9 H M  on] I N  um-.u _ . CODE ”00 m EYE DEV m i s s  I . . I In 8 men ER . moo t mus. «Hm: {tngvmzznaucgfig‘gzgnrm ucu was me am ts nun 
m 54 EST — coo: - 
"""""" &-----3' mmmm . m u m mm", ‘ - W3: = M" W H: '91 LL MI"! I I 1101"] 1 1 =3 24 pmiflgo" cm ‘ cm 2 m _ 0 + Pa?" mun-m an m swam mtmr '7 my ms; : manual: sums m ! p swcos mam mom sme-cosm: non mam man. cnecx Is 

_ /—mJ—\ mu mo ES: _ .  comm. 0 m: (can . : "aroma: EACH rm: sme-cosms non «s ACTIVATED 
F---l-UI-lc n-l f - u - L  u|_|c mm mama: , LAST m nzcswcn mmr -— 3‘ "“1 15 ""1 (HIM . i mm m :3 ls l — m ‘ auc llll all! a m ems I a oscuuton r ‘ . REPEAT : I I I i 1 I I I I I I 1 l l '2‘ D Immsm PAR!" mon- INTENSITY man man museum 

_ 511 | I ' 1 sn d _ own * 6  625 “m comma. . “WARE sums mo 2 PERFORHED ucu rm: man Is acmnm I I. a. ran ALL swans:s 
1—. - PL -‘. "A .R# - LAST man TRANSMITTED um! -—4— "H" ”m: . :1 ans ' I :l "I L_. . _ : _  m 2 “v 1 m: names» no as: . : ovenscm I: mu m u 91 1 l 1 l l l l l l 1 1 l 1 124 D r  newton: w Lmon mu :1 man mum me A MANUAL! PL on smunum: on: m...“ ,mmmc, m, ”a ”mm 

_ __ PNL a 1 l —' nu mm m an ac ems; v “C . vmao ' 30mm: sums m PERIODIC m. mom mam case: mums!) av nsu swam 50mm; Lm‘ m m ,3: 
" “ £ ' “”9 I we 2 m: «cm “H" _,2 nu warren m m  mm “"5“ : mwm DSGN J 0 names 1-15-19 

" r ' I ‘ ' mm on [mm (pm) m WEB w "NWT :' W W  I D ERROR. 
1 u s l b I 5 |  m» s 1H mum sync , 23 Am Tm mtmt . ' -_ ' W  _ . 1mm _ _ , _ ____________________________ I ______ , fi , _ " , L — _ r "  ________________ . ___________________ ”‘7‘ “w ‘5 ’1 l l l l 1 1 I l l l l l | WI :2 Smlnffiufm‘ (mi‘ggf “SM.” '"mupww'c DR - 

l J u | | J n I 31:35.?0 fl «V [—O 1. WV Access comm nmzsu 1 ans nu ' men sun (2-: mam or PREVIWS ts ms) 5m mo. KEELER MULT | FUNCT | ON CRT 1 
l I I I TIHER mmmr us as: ‘ m INTENSITY mm m 9 D "M W ERROR (MY ONE 0" TEE FOLLWING! EWx—gvl l0 DISPLAY SYSTEM 
l 'L I I 'L I OSCILLATOR mm L k mam canon “an l 1 l l l l J LL14 I I l I“ t- N" PW" am m, 
l m m s2l l l as: , "i ""2 A. : romaine m: on: MISSION or ms naspouss. ans :3. 19. 21.1w) 230: m: g: a'mw'msmmmfim Emfilv‘m'mm'g) - - 0 
| b _ _ _ _ _ _ _ ‘  fl§ _ _ _ _ 5 3  «:5 H im as: RESET. mommy. no: nsu was: no man: an: sums , m 5pm; 514mm we no 3 6 

I ?  nu :cno CHECK sauce- I ma Dwar- noes m1 mm: 10 ' m: mew: m mm on II‘I’Efll-‘ACE‘ .OFTHE nu ma nu ADAPTER «mum; W J"! “L ‘ 
_ , LTfl PEN 126.5 X 34 PM! ‘ REV I - I ; ' m ., |_BASIC D b ‘4 BASIC REV D_J 



l— 0 _ P I 0 I N l M I L I K I J I * I J H I G I I F l E I D I C I B mm 11/21/31 | unis-Avon | VERSIOIO mus _| 
" . Inn-:- 6111/31 ms- gua vans-lou- mm 

mm area/31 m cm VERSION! mm 
am: 3/27/37 m van. VERSIONI "gas 

m1 FPO! m V V are V In: Venn I“ "c ._< ma non d—< II. 
m>_‘  v“ m: 1.5a mass 1 cm ‘ a F 1 :21 cm 1 5; FF 2 m 

m 

l mm mm V m ‘  um um "—<V':P'¢2 mu- mm V Velma! “In 5?; ._<V% MW mm Vum. mm 5A ‘7 3 : g: 
a "R my <—< mL mutant“; :3?!— pun firm " <  m 

l-A - 

mm n m n—< :92: “"1.“ a n 4 ‘—'< an“ an "- “ m2- 
7 m- 1 I m- a "I" 1 7 

V we ran V Venue» ”are :2"; a—(Vg3 venue: a." m vale” mac: 5; PF 2 ‘ _ <  :22 

— 

are DISPLAY — 
c m  m nWTcs Vumu: are pm ‘—<v"“ vumcu m “3'3”; 6 ‘9‘ mm 1 5‘ m1 

Vgsulc>—q - m 2 an: I W 2 

VM 3"“ 2;?“ Vm. mm mafia vm. “m m: 
‘ . 

6 . mm mom mm mm WW mm V 6 ,. ms: < t  v.... m «V? ~°""m"°“”*‘ *< 2:: m ' 2" m” ‘ V.“ 2“ V m: msruv Vmuz m ELWI“ 
021 1 an L5" mu V... H u ““7 2 10* mm 4 
“'1‘: gm LL 0! m 

19 2 |. a HP 2 

m — 

— LL 02 Vanuaz 1 :c "5:: 2 Von-run: 5; am? 

ORB | TER SRB v 

- f v are: r V % 
V m V 1.2: o I" L"; rm VIM V m m EVENTS V 5 mm M om I % “.3 m u. m m” mm" 1“ no 2 “b :3 5 

Vgsmc>—1 - em 3 am 3 0P" 3 V 
own 2 u. on ‘ :3. 

2‘ ORB I TER sna V 
¢—< a. VM new, mm mm evens new mom ‘ NW NW V 7‘ 2 m 

+ u *< Vw Vmi mm - ' mm H v fi  run any "< vs? V m: N V m sun-u "< 3‘? 
van m 1  5‘ 7. DIIA 2 ‘ :«c‘ V 

n a F_< m4 
Vmc m 3 m a mu V m 3 a.“ 1 m 3 

“Z7 ‘ an L1! on 3'“ , u n.1—3 
4 

no WEI : 
'5' oz 7 10‘ no 1 a we: ORB l TER SRB V...,,. 

9mmmsmlsmwmmvmimv v are mamas V W 
. 5m vu a sum (:25: an Hagen: are: V 'I ‘ 10A - no 2m rm VONTLCAZ “are :31 D1.—<V:Acx _ 

_ Vass1nc>—1 ‘ cm 4 n 1 - _ <  a.“ an: 4 ' 0'04 
D mommmmmm WW '° v .L 

L o m a ;  Vm F - - - - - - "  
5 mm mm mum D fisfom'fl'fi. 'fl'fid"§§3‘m my A or “$83" : Vcnm. n 3 .—<Vmc W : Vam 0.1-: m L“ °‘ are: : V321 V g m : n 

51; MY “3 1-. l l 3 D m u m m z m m u m m m :  H m k. m m l  : 'n' : 33$: 3 
m. L12 m b DIGESFMNCSARE m m :  V“ ORBITER SRB "”2 D Inn-nuunul 

9 lo! 4 n ‘ m up 4 NP 4 n l m m w c t m m 4 m m m 1  wx 

_ D mu m 1 noes run m y  mm m D v “  n :  , _  (van : --rII-:n---‘ _ 

3'"mu—mlf'fissnaswmssuoumno‘rssussnrnnsussvsma Vmc . 1 A "$33 m m u  m on mmmtma. Fan am as or on I :A m SUITOII mums. ass-m: mam: 513513134 mums III A V I m. cm: m1 2. ms IsAwsLossmums. WAPIECEOFDPSEOJIW um. I ' " " ' "  _ n :  ‘—< M Inn-unnud mm as mm was as man: my no man. arm .\mcrme IT. m: m ran a 51mm commune mm: mm on: v I man | 
2 _ 55mm nus HILL APPEAR um: ncu mac $1m>4 - cm 5 : m I an: 5 m . an: 5 2 

AFT 
m- I. T a m m m a m  Is mmmsssocum assamu. nus. VP“ 3 #5:} EVENT fun-unnqu TELEPETRY m m: are IS snow mu Amman mu ms. A 9.1: on | men I 

Ramon 15 mm 114: $ m  men or; mu m: mum mu ' m. 0“,. coal : was: man 
m Flilg‘r V F--H:S7al-- I m FLIGHT V “  V I M m m , V m  

u M ‘ < m : um I run my on an _ __ m run my " <  c“ 
m H can u 3‘ | 7mm 

_ 7 P P R 1. {T} : mg?” an. own en: _ 
: n : 7"“ alum! 

In! 5 512='--2" up a "m , It? a 
mum mules an m mummnm “mm ”‘75 

33a: “5" " m m“ m m m” nsou LINDA nuns «rum '3' "a.” 
' 9" I m. own an: 1 1 DPS ELECTRICAL an r. um #- 

POWER LOSS Em a- meme 
W m  

we no 8 7  space sumu. ”Pl-LT. 
_ ALL “mam ‘ a.” . [ £ 1  a t :  [ m a l l - l  93.5)!" L‘mD' m H _ . 

I_BAS I c REV D ' . 4 . ' BATS} c REV D _] 



N l M | L l K I I J  - |  H l ' . H  l G I F l E | D | C | B ' A  
BITE! GIISIB‘! NAME! BJT VEflSIO‘I "I‘ll 

O
 

0 P 
one: 9/28/01 ] mm m I venswu- um: 

' mm emu/>37 am out vmsmu um: 9 cm was: man mu m :  mum: 6mm mu “5‘ ”W's" mm was: mum! GENERAL m as: man In 3 
m ‘ - one um; um um vmswu- INEI man man man none > F - - - - - - ‘  F - - - - - - q  r - - ‘ 2 - - - 1  F - - - - - - q  r - - -3—- -fi  

V I v I I v 1 I I I 
55513: - m 1 5552:: I I ESSSAB - em 1 I I 

8 m I n: I I I F” I l I I I I I | 
. I | I I l H | | .m- .. | 8 I GENERAL mos: mum! . GENERAL mos: men I ' I on ' m was: couture]: I . 

comm. mamas . 
I PHI SUPPLY ' < na V6551” # 4 I Vesszca : ; I : m” an M I I m SlPPLY "—< cmm. Vassua : 4 ' a- mu cm 3.1 ' 5A ‘_‘  ”3 70 I ' I H) I I _h_ : M I I I 5‘ 1" ”'3 FD > | i i M I 

' I ' ' u I l I H I -: I I I H »  7...- . l s I - — . . ... . - . °~ . :1 : «Zv - m - : °~ : I? ' ' «Zn '- l L | | Ina. | | I :  l 3.: “mos $30' I I ' a  ' $2 
5 I I h ' I h - - - - - , q d  I I I Y I 

'0' 1 | | I I I mu ' In? 1 I l | mu | 
I I I ' | m as su' ' I | m. as 543' 

h - I - n - - J  h - - - - - - J  I I I I I | 
I err I | on- . I I 
l m. .3 530' ““mL m" '3‘ comm; I pm. 05 531' a: 'E' ‘L ' “I" as: ”I I ”I“ I '3" . GENERAL mos: mares 

7 h - - - - - - ‘  M h - - - - - - J  OUTPUT PNLOG $32 OUTPUT 7 r - - - - - - 1 I  - - - - - - 1 I  h - - - - - - d  - - - - - - 1  
x 2 3 

GENERAL PURPOSE omen Vfiflfly—d: fill—"4} ,Z, V1553” >— .—|ll——i} °Z' can». mass was Vassnn>— o——-:-—-e} n27 
P-IPI---q D _ . _ .  I .4 I 30‘ F - -P - - - - ‘  8.1 

2 ' I 2 . “ " _ - l  I I _ I I l ““0? I ' ' FLCA' - I new? I CPU 2 I ' | N | 3 m. z I I I . -  - .  I | | '2‘ l o I "Z6 ' I z 1 ~26 — I I I l 3.1 l n | 0.1 | n on I I “J : : I I l 1' | = ' '2 ' - - “2%.,”n v : : : L l : . m m" v : Ll l ' , comma I I Fun M y  3;“ I TWIMTE I ' TWIMTE I I m SWLV . _ <  m I TERMINATE : 
| | 2.; m. as $35 PNL os sac I 5‘ z—A ”3 PM as 537 
I on: I I 

6 I P“. 0‘ 531' GENE!“ mos: MDT” GENERAL PWOSE MUTE}! I PNL 53‘ scum panics; comma 6 
h - - - - - - J  ME 5 OUTPUT | m 2  l ' " fi " " " fi  m :  r - - - - - - 1  SELECT [[22 

I I 5 0.2 
I m I ‘ 3 I I I l I | b 
| ID“... | |_..' .0: :: I own PWOSE mum: I | 39‘5““- mos: MUTE“ | new? I m _|_.  I—I—Q — F I - I n - I q  I u “ , '25 Fu-P-ousu-q I N I _ 

mam Hams: maven ‘ - l L f 7: I MT 9" '4 ' s - E : g : v I v v I -..---- l l -- ' M I I l " l l' 'I n—u - -  I l H . l l I 3 I I on I ' I s I | | L 
‘ 1, 1.27 0N _ I . . __ .  ' CPU 3 I l I I CPU 3 I g l mum": I ' I I 0.2 I g I I I “—— I v I PNL as 539 

| I I I I I | I | - - - - - - J  0" I I W I I 5 ' I . l I m. as 549' I | I 5 
: l l : nexu- ruom V | | | | h " " " "  | ' | | h " " " ' "  : new? mam common}: — ‘  convenes V .—< cum. I I l I , .-—< I I m surm cm I “F l omen» mos: men I “F I GENERAL PURPOSE commas ' run my 31'“- l I M 3-. m 05 533 m as 534 / _ fi  | SA 3-. 

I m I V 4 V l' 5 'l I 
I m. as 332' assay)— o—I—z sssna ._I__g I m as 

* h - - - - - - J  ' "27 PD 3‘ | ' "27 h - - - - - -  
, 1°? 3 9 0.1 3.: I0? 3 

| amur | I new? | 
I u I I u I I o I "Z“ I o I "Z‘ 
I 3 l M | a I 3.1 
: 2 : I 2 I 

L | L I 
4 GENERAL mos: man V I team an: ' : remnant: : GENERAL puapose men V 4 

an ‘ m. as 530 PNL 06 539 / WE“ \ m ‘ 
r - - - ‘ - - - 1  W H —  - - - - - -  L - u n - u - J  F - - - ‘ - - - 1  ”MH— 

, nee - cm 4 -FL:A em = - CPU ‘ 
3‘ I “—u I . ' n—u I V I l I I 

' a" ' l I °“ I #32) H 
I I I I l V — I I fiAcU’ “If? V I «mung? V I I v BACKIP FLIGHT v — arm. on com :7 . ma cmaoLLEa I I m smv cum. I run my ‘—< m | I we: saw v ‘—< ”m“- 
I I 5‘ 1" m ' 5‘ 1" m I I 5‘ mx-a L V “’3 Vassmc I I I I . .l I l I I I l W I ‘m l I m I V am >—”— I m. as 533' 533' ' m .06 533' rm Vim 
h - - - - - - d  u - - - ‘  h - - - - - - J  RFC ‘ 

In? 4 we 4 3', I0? 4 lam I V 3] V E853“ 3 
ma >—.|— 
m: 

E) see assume 0.4 FOR 15mm? mama DETAILS 

own was: my: V 09‘5““- PW°5E men V “9‘5"“ WE men V D are STATUS cmcun names Is 3A roa ov 102 men >_.|_ Pm H —  / m \ ' 
_ F - - - - - - q  III 9 - - - - - - “  HM F-IP-ou-I-q m l ) » -  — 

I 5 I FL“ I 5 I I 5 I mm m 3. m men Loss mum sumo NOT a: usm ran suns'rSTEH ‘ - cm a - em 5 3 2m :11 ‘ cm s TROLBLESHOOTING on amommnou 
I I I l I I H H H—H | on | I on I I on I V“ H —  bve’ssm SUPPLIES rowan m are wmn sunmss aealmme mm : : : : : : FPC2 mammmumcoummsunmorm:  

' ' ”Mg? V . I I I “ W  V ‘ I I Vmc ML? V mas: D won-rm- Loss 0F ass nus m to arc POHEB su. reg-suns IN - 2 I I m supru ‘—< m“ I | M SLPPLY ‘_< a?“ ' I FPCS m mu ‘—< 33'“- nm Loss 10 are non: m 15mm“: auction or me m m 2 I I 5* 2-9 : : 5* 2-3 I l 5* 2-3 suncn I I I I - _J I I I I 
I arr I ' OFF I ' arr ' V nu >—.|—. I m u s  534' I m o s  534' I m u s  534' m: 
h - - - - - - J  h - - - - - - J  h - - - - - - J  RFC 

109 s In? 5 fl _. IOP s Izoa I 
555 use ass an ass 3A8 V 

I a. spur y m mu v I V‘s!” I A l “'7' “£1.53 OVEN V5552“ I A 05¢ 2 m m V35”. 1 _ A I cum “mm-“E ”‘75 mum m m  an aunt mmmnm 
013 I ‘3" I - in 013 I ‘3' ll “L mu 013 l 'u' I user: m cums 4/21/90 ”"9““ '- m 3”“ mm mm- “m 

1 Put. man m3:l cm on": um I um. 13.: '31:. on 
- - - - - -  - - - - - -  - - - - - -  M m Pm me “I'M/{11 DPS ELECTRICAL 1 

- Ema mam Lmvns POHER LOSS 
mu pr It’.fi{‘63:.é-- 305,. ' 

mfigs. sacs me  we no 8 7 
WIPLANJ'J’.‘ ' .12.." ALL " 
LTRD Pg :3 .s m 8 . 7 — -  s u m - 2 w :  Lr—As'lc REV D . ‘ . ' ‘ - . 4 7 BASIC REV DJ 



W 
— 

W M 
NAME. I”. 
“MEI J" 

— 
VERSION! "‘0: 

VERSIM ml! 
VERSIONI INKIQ 

_ 
DITEI 3/7] 34 " 
DATE: 9/ 15/57 
“TE! 10/ 7/ IT 

BM 
T0 SW 
PM. 
on 65E 

W 5  NO LWBEROROS S-STRlF REDLDIDANT ill-BVDC MEI! BUSES INFLIGHT. ISOLATION 
IS HMNTMNU VIA ELECTRONIC SHITCHES (REFER TO BUG 8.0 SHEE‘I 3. ZONE V-5 FOR DETMLSJ. 
5703 m s  DO NOT UTILIIE CORE PHI! SUPPLY *IOVDC REMATOR LOGIC ”'5 MASTER HYBRID I 

THE FOLLOHING LOGIC REPRESENTATION WIZES THE WARE 
[.0636 BEHIND THE BITS IN THE BITE STATUS REGISTER. M THE [3° MD SOFTHARE 

ACT I (IN TAKEN 

BITE STATUS REGISTER (BSR) HARDWARE/SOFTWARE LOGIC SUMMARY 
BIT 1 
BIT SET MING P M  

PM}! INTERRIPT (FUR INT) 
0!! FUR-0M {REFER TO ZONE "0"“: FOR DETAILED LOGIC) 

ACTIONI ALL ANALOG AND DISCRETE WTPUT 
cums ME ABOUT TO BE RESET 
1’0 IERO VDC EACH SCU HILL SIMTANEOUtSY DETECT M INT Ml) SET ITS M 35R 

BIT 2 INCMING DATA man (IDE’ HARDIMRE : SDFTHARE 
I 
I 

an omens: 

mil AOR 
W DATA H0 '101' 
PATTERN CHECK 0K 

M T  3 I wEXISTANT ION CHANNEL ADRS (NEE) 
BIT SET WEN IM CHANNEL ”IRS NOT VALID FDR SELECTED 
mm IS. ND [OH REPLY AT 'NEC' CHECK TlHEHREI-‘ER T0 
Ffi BETMLS} 
I" 4 
BIT SET WEN 10H REPLY HRH OR AID REPLY (ADM IIDICITES 
FAILIHE T0 COUPLETE DATA TRANSFER (REFER TO ZONE 7-! 
FM DETAILS’ 
an s I Too my worms 1» LAST MESSAGE mm 

' UNEXPECTED 

-
—

—
 

P
"

-
-

—
 

IOH IDES 
ZONE. F-l 

ACTHINI CH3 W W 9  AND 
PROCESSINBT l5 TTERHINM’ED 

HBOHIING 
1’F SMIE 

HESSAGE IRE DISCARDED! 
IDE SET BSR 

NT 2 

EON 
‘TERHINATE 
MICRO FROG) 

”SEMI" 0!") DATA HORDS ARE 
ACCEPTED IF CORRECT. ANY INCORRECT 
RESPONSE DATA m IS FLAWED TO 
THE 0P0 VIA CLEMED V'BIT 

ACT IM 

“MILE TO TRANSFER DATA TWFROH IE. on DAT‘ TRANSFER lLEYE INTI) 
PROCESSING CONTIWES (V-BIT IS CLEANED 
FOR RESPONSE DATA DO THAT ENCMTED THE 
PROOLDlu SUISEOUENT DA‘fA HOS NOT AFFECTED, 

ACTION! 

ACYIONI CH) DAYA U0 PROCESSING IS TEMINATED 
(THAT IS. cm DATA VD |S WW) 

U I T | 
MD" COMMAND WORD AND RESPONSE DATA WORD FORMATS 859 mm mo 

9"" mm D D PARITY I smc amass mu ssv 

L l l w h l l l l l l l l l l l l l l l j l l l a l z o l l z v l u l  
clamo- DIRECT mnemon- msnor 5 

Sp“; non: mum momma; PW" cm non D mum non "mun may 
5m: mass I new ADDRESS moness 001mm 

m l3|4| J 1 1019110] | lulu! l 1111l I lulu! | I lulu] 
OH) WORD! INDIREC'I’ MOE (IMPCHHU. SSE) 

59m: ”ODE Pam SEO MEN OF TO an rm DI comm. suntmo ADDITIONAL >' non svuc was new was man msm 

[wal l ] l l l l lsz lwl j lunlJJJl l l lz lzs l l l lzv lenl  
CH) DATA ml! WP. PM. ESE) puny 

DATA ”DH omB> l 
[xl Islal 1 1 lalsl I I I l 1 l I 1111 I l lula‘sflz‘iLJJ 

CHECK 
PATTERN 

TOIFROH IOP. rcmu. 
HDH OPERATIOE OVERV | EN 08 as: REM! 

o m  5” nu RECEIVES m up vu mm anmmmsn man man seam. mmussun Won am. . 
TO III MD SENDS m SERIALLY To THE SCU. SCU CWERTS SERIAL M2 T0 PARALLEL 
DAYA.4 M 5 INS AT A TIRE. "ESE 4-!" M 5-HT GROUPS ARE "0685550 EVEN AS THE 
HIA RECEIVES 7N6 REHAIMEI 0? THE m THE FIRST 5 BITS HIM ADDRESS) ARE 
COMPAREDV mum's  M U  HIRED A038. IF ADRS (AD SYN-1). FUR IS APPUED TO THE 
CONTROL SYORE "EMORY ”DH MONO-PROCESSOR). THE SIBSEWENT INOOHING DATA ( 4  0R 
5 BITS AT A HHS) IS ROUTE!) "RU THE W WDER PROGRAM CONTROL. WE INCOMNG MODE ' 
CONTROL FIELD DIRECTS THE "ICED-PROCESSOR TO A SPECIFIC PROM”! BRANCH. REFER 

O 
— 

MIA PORT 2 (SECONDARY) 
_ 

MIA PORT 1 (PRIMARY) 

MANCHESTER ENCODEH s'mc up: to-um 
mm m 

1x: 
s'mc ms . “‘5“ 
to-cm/ 

XHIT mu 
can sync sumLI syml am AVAILABLE ' cm a n 

3 cu 2H"? 
241.; sec W cm Cl-K 

TD SYNC 
O comm: I 

can 
":5? 4- mm stun 

mun cu: CLOCK an (TOGGLE _ 
comrrm 

MI 10 cu: . g=z\ - 2:132 cm I 
mucussvsn / 
CONVERTER - - - -.---.- ~ - - - 

XH l T DATA NRZ 

A Rcvn cum; MANCHESTER DECODER 

A>o 
.J'L 

_ l—_25.s'u"_s£c_l ”kW-WM 
'| our: sum LE l—f 

RCVR DATA BUS ACTIVE 
V 

ncvl—la\ on (can name» 5'“ 
can smc 021mm: cm mm no to we won? “noon ummvnnmon mm- NSC-10579) roa newts!) 

to-uor 5m ' ( w f )  mom" Lomc FILTER! , can sync RCVR H0 smc ~ cm manner: can- 551 ass sumac s ' m sum cut (mm ' an 5 > J cur-1m: man can 9 am new names THE mm m a: SENT To an accewsn man nu ma can sync R .0 
m — 

"F W W nessm: TEWN‘TED "WW“ DUE 7 ”WIN"! 9 51mm scu mu In: NH HAS mu SELECTED. THAT THE scu comm. Hana ms m m  - "9V" ' MIA ERROR DETECT DETECTED ERRW' CTR WERFLW SET T0 BYPASS ““5 WE“ menu PM) mama. muncss. VALID nsx mo mom cuscx ans. M mu m: REQUESTED W 3” M «an 5 sn numuc mum. M-UP semen: mo nunmc scu wanna»: ms 3“,. PERFORMED enzcx L06": um: 1:51 sawmcmc Pun mucuzsrm N J'L an e I us! can NOT mum: (LCM enou- m cm warm '5 ACCEPTED non to an: I = _ - I  mucnzsrsn I P -  520 men IS uszn m INDIRECT non: ran cm mm on news: mm xrsns no IS LDC comma: Jl/ VIM—I new m w rmwm umousu ran ucu mu TYPE. ucu man mo m cm mum: man or 'V on m ass 1 to 16 um nzsrous: nouns. ma non rnocam Lama ts 32 em nouns. 30H cuss 9'" P cm can pm" sou wsv now —> an s FIELD IS nnmmso man nor: monzss ron BOTH maze! All) INDIRECT nous. m: 10H WL _ 7' CHECK LOGIC I A r 1 ADDR - .8” a sa DURING mum Pun-up mum: All) :1 55 mo um ovmuvs m: I06 :55 m we nemsrsn FILE cu: 
ammo scu am: 1551 55mm: _ <  LCNI ammo INITIAL FUR-UP same: (AFTER use). 01:a nun snap cum nuns ms tam: am: cL an REGISTER sass! UNTIL comma. srons PROHI 91.1mm nus Foaczs manna SIT 'f I W Amen: cmsss mm“; mu or To own. was con (INITIAL m on. mass PH: Loss :0s occuns. smstwm "” c“ ram ""2 CL ________ Pnocsssm gm BOTH m m: sac PROBE»! amass ARE commons» av comm'rs or THE 'SPECIAL' REG (M  m 511. ”WWW 2m: cL 0mm sou ALREADY ausv 5.“. an 7 scu's. 5mm scu mu mm»: cm smc am. rmsv ms‘mucnon HILL as EXECUTED 55.1 sec AFTER m m “in“ mm unz ‘ um mas) um ascem our A m vow CWMISON ‘10“ "‘5 , "Z‘ N '1" new can m necswm R 

‘q W’ S-BI'I’ m no 4-3:! LOVER LIP/DOW coumsns an: manna: 
' vu scu mono msmuc'nou. stamens mum as» an a I mam non: name" omen (mm , acnou- cm wean am an 

n moczssmc .5 1. count noun swan or worms To a: Twsrcnaan ammo none can new name» (ZONE "-3) > _ : _  tantrum: 2. mcnanem cmuu moness T0 AID To yo _ 3. HOLD mo nucnznzur s an muss ran Pam EXECUTION couv 1. com 2. '"V‘L'D '°"' cuss ME name» ”WE " 1’ >""_ 4. counmomv. um REGISTER «comma uuosn FLOR) 3N” um x. 7&3” mA 2. Immau mos SEQ/ION cuss non: we“ " ‘ scu 1 ° 2 sun 2 
ImmaL: Pm sea/non: cum. FIELD men>d D son REPLY : m9) mu m: REPLY mam an: mm LOGIC 2a mm SIGNALS SET can 1| 1 ‘ * 

SET 85R ‘1' SPECIFIED TIMES. HICRD PROGRAHS PEEP!!!" II REPLY BUS CHECK PRIOR TO RECEIPT h murmur: cm on; an (REFER To an s LOGIC} >— arr a or mm 10 mun REPLY LINES HOT FAILED on CORE POHER SUPPLY 2 
w 7'": amm/ . (TERMINATE b SELECTS no mo: or orzmnouo Ion mm on on: or nv: on: 7551‘ mass. m: couv "2m: CORE POHER SUPPLY 1 “I" 8 N" '5 SET DURING 50" 3”! TEST . menu moo) am: 1:51 saunas nv: 35? mm wows: -rs. «er. NULL. war. «:5 ‘ P an: 70 "men: unsucczssrm. arr: TEST . SECOND-STAGE REG ( p 5  MOD 1) 31,52 9 3'75 “-52 

a "  ' "RENAL {mm DETECTED ”a“ : ACTION! PROCESSING I S  TERHINATED ( I F  b H I A  AND SCU ME HELD I N  RESET CONDITION M I L  90 PERCENT POWER LEVEL I S  ’10 VDC " I A  FUR BUS 2 REG 0&0 SVDC m BUS 2 I—-' _——¢o-snm '(SPE) —— mmsmmus ,. 35,. mm an. nucuen. Anzn arsn team. we sou couoms sou mum-up an: rssrs mo (o-oum atomnon ' 35m mm PARITY CNECK FAIL \ YMNSI‘IISSIM IS CMETED HIT“ AFTER SUCCESSFUL OWLETION ENABLES THE "IA .13. 2VOC ‘1'. 5m PW W5 1 PHR BU R G 4’13-: SVDC Pm Bus 1 UN so In" nem\ ’71-m1 Inm REPLY ans 1»: szv v-an amen. man *5 WC to-eum sens: m 5‘" / u m: lcmm ; ”“1“ “'L "'5 ”“539“ '5 “WWW” D roan-so: mpms EXCLUSIVE own: 10 menus: an 0-3:! 1231 new. (ll-ONO) RES 3}; \ ' . 1 1. ALL common sn mscnnss EXCEPT won- Dc.“ PS CNTL memes ”D “PHI / REPLY son 2. comm. 51a Pm ans 1': mau 37 smart an as tcvcuc LOAD) 33mm? cements: ”W" .1. av m gus 33f“; \ HP!" HUS ”manure 3. asp an CHECK-BIT vamrlcmou 9:1:c mm» slum non: n-‘n ' MEWS!) PS B I T E  VALID I CHECK FAIL  OVER WENT B 1- L I mm... 1 mean mom +12 we r— um ssusoa P BITE "1:; RS? mm “mks” "um ER, 1 mommlsou assuus m [MEDIA'I'E 325:! or mm nu ma scu. RESET common cm IP—m: V "5" _ 15.9v " us 131 ms: “-32 us. ; "mun {REFER 70 zone: 0-1 INT m 31:} :53 : ouu a: REMOVED av c'rcc man 10 m: mu. Pom moms HILL ALSO nacovsn mu ANALOG 021.! 
FOR DETAILS) u PS am: TEST REG 1 PS an: ssusoa an: “EA“ I now man SUPPLIES ARE commu m owinmon. Panza supm omen V REF _ :' PS am: OUTPUT , (95 u! an: 2 (PS!) V'NT } A In DOES NOT ATTEPPT 10 BALANCE In: men pmmso av ac" nus ‘15"5‘“ / H 1 "I _J V mutant 2 L0 ounmc rs on: 1:95. nswuroas an: 'INHIBITED' (av nsoucmc assunmu VALUE ‘———|7 BITE 31 I" 1° M L —  W “no“. ”ocgss'm .5 Tmmno ABOUT 2-3:) m onus» TO rune: OTHER cumua. To my FULL Low. IF omen m SUPPLY CHOPPER INPUT 6» Tm: canon u-ma (cm "— mmmme momma cm ms FAILED. oumn mLL oceans: To nzwunou LEVEL or m smu acme TESTED ( SOKHZ) 

SE! 33!! mm was an: tomato) _ _  _ _  ._._.. ,. 
mom" HAITS uum. on common an m “5“ cm ms "‘E D CAPABLE OF mummmc routs FOR 2 mLLIsccouos m :van‘ or Loss or PINKS m l an L I meal I |-. 1 :3: +1a.sv "a BUS son accsmn t wanton I — o w  _ IS GET Pfllm TO EACH EXPECTED CHD EXPECTED an -1 . T." 1.2 7 DATA wan WM ' nan BUS ”3""! um um- mgglumgtm D nsscalazs ups ma suntan. 8mm somcs. m In POINT CORRELATION. [IE—“2.5!!” L‘f‘i’J \ l  "L- "22 0“ GTE! m m cums ran m m  5 m  11.1. taxman 

PHI All) CNTLS ME H I S  I SDEP m a # an 11 SUCCESSFUL am: 7:51 cgmLmon (sac) amen: no ACTION REQUIRED 5 ON a an ezsv: mm mm mm ssv an 357 we» son an: TEST. m: am: TEST. on con: man 
mu on: 1:51 successmu Man non Vm cm an: 1 (951.952: J :00 m2 0 

’ \ n s n F l - n u n - - —  I _ _ _  D THE FLEX ran cm mnmmou IS mssaou DEPEIDENT. A FLEX ms was Venn. '- : -|' m J an FILTER “2°!“ "5° 2 mum" < 1 con: man suwu. 1 MA. 1 sou. 1 yo comma. mo 0 HO mes. Isa I u , ' use 1 mum” _ 
D emcun IS mm: 10 -sxxx- SERIES Inn's «Post ov-toz - Imam I l l '  owns noes V I I I :  I I I are 7 not unuz: msmvsuv: OSCILLATOR nus sate? Loan: to name oc—oc muss). um . ; - one To Lumen mass. was: m s  luv 3: now on»: “on TER. I an I ”J... I +20 vac nus coon Inn's: __ D cmwn IS mm: to war SERIES m s  {av-102 ossmu. 0mm. rsst. w | on | v summon umm. Due to l'rsn snazs. mess m s  an a: new on m names. I l V \ 10V REG (PS MASTER) 1 + B> ypn mm mess Insclmun : Q : F lRST-STAGE REGULATION do me 

r r z - r r q  I n a - n 4  F u n - L L :  s o r t s :  M 1 1 0  | | BACKUPREEI ‘D'WD’ IF I no PF 2 :2 m: 2 - LI. 2 s or 2 15 0A 2 s ' on ' mm “(havoc LF I u 1 LB 1 u or a :1 0A 3 a ‘NL 06 £c . nc-oc (It—cum Luz II orq u III-III-.. - ‘g'z‘n‘omoneus ‘ "LID 0.0 comma! v 5-. l "”53"“ caravan ”"5 ‘ 5' 9’ '5' 2" on so PM. as ION roam swm 1 non PMR SUPPLY 2 “7“" "2° 5’ ‘ h“ ”mam, Wt“ “"3 l'f' summ man some: routs some: ”*5“ "”3” “5'3 an. no mu m. we V “G 823 PM. some: PRE REG um um: su no no Vern. VINI 96A Venn. Vmu PCA :2: “‘9 an: LIHITER 5°“: CHOPPER new I I , _ REG _ FF : FF 1 sea as an: nu ma as: me we: mums: or 1 ma FF I M SIJPPLY no s-m ‘fizozgasnfc' navn “LT“ male” I B '0 FF 2 PF 2 521 05 ac: was we: ac: me we: was-ran: or 2 mn FF 2 m SWPLY no rm an? 1 “,snj - . & -  rr 3 FF 3 szo as can me m3 on: ma rm "251935: or 3 non rr 5 m sumv no l-RPC _ FF 4 FF 4 529 as am In "(:2 ac: me we: wzsrsus or 2 non FF 4 m mu no Hm: PULSE- WIDTH an: 1 (P52)j snzcm FA 1 n x 521 as An um m4 as: me ms vrzsnsas 0A 1 mm H 1 M mv no 1 m MODULATED REG 024 as: our "mm W,“ “I, ma “mum"... SIWME on: E: g :A 2 522 as ac: ms APCS ac: me am vnsvssas on 2 non FA 2 m mu no Hm: _ Lm n. m m _ _ A 3 523 06 en me APCS on rm mm wasvms 0A 3 ma FA 3 mm mm no 1-»: on. av m nus mum Pun nus osc nus ”5°" uume W “ 7 7' n q FA 4 $24 as an we arcs cu m Arcs wzs'mrs 0A a mu n 4 m smv no x-m om MASTER! 100m: “,5“ on mm: woman “44. PF 1 n. 1 552 as n: nu ma n: me no: vvzs'mze or 2 n. non PF I m mu no 2-wc meson no av M nus .4. SLAVE PF 2 PL 2 520 as SCI me we: ac: me FPCJ vnsvsu: or 2 PL Ion PF 2 m sumx no x-m immune smc DRIVER zoom: (952) NULT I PLEXER/ men was mu. 100KB! mom: DETEC‘I «>21 w m" DEMULT I P L E X E R  . LF 1 35E PREFLT I. USE PREFLT 2 Sflflfifi ' CBITE)  month-(3, 7M ”-13-” LA I as: meat 1 cs: PREFLT 2 HAVE osc I “HT-(’1 LLI  sect m m :  use: name: m m m r u s m o  _ ‘ .l . {man to LL 2 use I an M1 use 2 ma AFC! mars ARE saw on we n 1-; ~ " 100K"! 05¢ we no 3 8 59m swam: m ‘4‘ : 2 ;  fit: 1 an are: use 2 ma AFC! '---E§- 024 — ..: _ c 1 an arm mac 2 an we: ' ' m. mumsflmw Ill-afar "' 
m 1 " M m  m 1 2 %  
BASIC REV D-1 

+svnc 
sou z xmr um smc / +5voc 

\ S C U I  

SCU to ” I t  XHI'F 
CONTROL SIGNALS 

HIA T0 SCU XHIT 
CLOCK SIGNALS 

SCU TO HM RCVR 
ENABLE SIGNAL 

V
 

v 

HM TO SCU RCVR 
CONTROL SlGNALS 

I> [——-. 
HARNESS 

CONNECTOR 
U I RED 

ADRS PLUG 

a. 1:20 
I. 3-2 

q. 
B> .2?” 

I. 5-3 
05C 

- ‘  

PS BITE VALID 

_ an: 2:951) 
ram: 1 (P52) 

PS BITE CHO 

P nun 2 fl 
9 nun: / 

U21 

RESPONSE SYNC LOG I C 

DEAD STOP CLEAR (05C) 

xmr DALAVAILAELE o ' 

2 MHZ CLOCK (SYNC) RCVR ENABLE 

1 mm sum CLOCK L 

xmr mm m2 svuc 
" ~ - - -  - TOHIA ' 

TIMING 

ROVR 0"” Bus ACTIVEJ'L J RCVR BUSY (DOM 

a RCVR NOT BUSY 
— K on 

use 
Item no svuc u-cno um_ 

miLx'n m m 

Loclc REF 3°“ “”5 
menu. ONE) m 5 TIRE“ 

1 
nova sum cu: : 

acvn may: 
scu CLK PIS sneer (cu-seam) 

sum 
use out 

scam 
svuc 9"” SERIAL on 3‘ ~ ”*9 45;. To scu fl - 3 “mm 7 7 name SELECT 7* . 

sum "2 : 
asusrea a: 5—3:? mm mm (5.3.1) on t 

5.8" PARA HIRED ADRS ! 

\- : 

:I PARITY ERROR , 
:: INVALID mmzsrm 
. mu wan -: an cum ERROR 101 cm: W 
., TERN 
' I  '- L25 
1 4' nu 
I DETECTEDI 
; men 

. EDD-OF-VORD 

scu Lootc 
.“woc VOLVlOE n25 > LOV LEVEL 

DETECTOR 
"R “55 PS BITE CNTL 

J_ 
I 

0 $98 a s ‘ —  
l-flESET 
o-courr - ma ' SCU “ 0 ~ R h 

susv 

PS an: ' 
I 12 psec I 

nae-om 
I Loolc I 

sou m nus 
Hens: 
5-31 I: s 

i a 

eZ: .fiQ? 
— 

HEAL-TIRE SCU CYCLIC mono—mom" cvcuc out SELF-CHECK Lneuc mun (cm 
”amu— 

cvcuc even: 1251 saw fi n  comma) 
TEST 3121 @ c1 3 men me 

-u o co Low 0': 
( : )  I nzsn n23 1 cs NOT ussn 

”5° 2 cc cum —4 \ ENABLE 
3 ca nun 

l-BIT LlTEflIL FIELD {LPG-LP?! SCU IN BUS “TING CONTRU. DATA HDH ADDRESS 

l D l 
SEQUENCE CONTROL UNIT (SCU) 2 (SECONDARY) 

SEQUENCE CONTROL UNIT (SCU) 1 (PRIMARY) 
'. fiL = 
' CW'T 'W “51-95955, ‘ CONTROL STORE MEMORY (512—WORD) [ l l _ : sou INTERNAL nus sneer nuns man ( e )  "Z: Z PROGRAM CONTROLLED TIMER Loclc mm mm mu. .. m, f m r 7 Bus saecr oscoo: : I I I Is 6| I I I | | | I J J l 1 | l 121 22] 124 am 3:55} o 3 a—an n—«t .r , cu: nus SELECT ‘ 6({{{((( 3.3.7 “m, “"5"“ 4o-Bn mmo—msmucnw SCJ IN BUS MERGE 
. .m u 0 cm mm a an a may (nus-nun $513: Flag” V , HELD Fm" ‘ — <  <5:c as. mm mm: 5°" m BUS "as: x l J I l l I I 1 I10 HI I I I In; :1] u {5) “Z; W ‘ ElIIBL noun c ' an D new 0 d  2] 3] 415] 61718193141! 12] 13] HI :5]: HIq 2112112 23|24125 242711.: 29 so 31 32 33 34 m u: n “I“ 0 RV acv mu __..  n 5 me man 
: CLK AID TEST 3"" AID I ‘ pm 1 5? $50 mun 5 "Z; 0 IB IOH DATA ' " " " " " " "  " ‘ ' ' "" ' ‘ ' ' ' ' : ; - — - - - -  0! TEST CODE 1. ON 022 5-5” CHECK 3.15. NO DATA : INS m '  I 3  08 BS REG UT ' 5  A)  as us ar 3“. CE L0 CT V1116: REF 2 as“ 35“ STATUS _ m E 4 1 ”D ”D ”‘1‘ OI’V‘LID DATA XFER I A new . _ _  LIT —~. 3 m amen 1.035 ‘3' : ®  L24 v a” 2 so scu on: OTHER-ILLEGAL 19 omen RE H s . ' _ ”D To SCU < ) Z . 322 323 N2! as no u 4 Lc LOWER cum ‘3; ’23 fl ‘22 ® — _ .  3 '3 V 3” . TRANSMISSION 621 Hz; 1 T " 4 :3 5—3” -' o [ 1 | 2 |  3 |  4 | 5 | s | 1 | a  slxolu llBlHllSl 18 11113119 zollzz zalqza 13:11:15 29 so u w u u u v- v 39139 uc UPPER ma ‘1? [-3” 7 , I K 3 5 1 Lame 1 _ nus-om ‘5 as no 2 5,,” s 0 mm 0 CHECK BIT VERIFICATION . a RF REG F|LE ,_ ‘37 x23 SELECTED - u 2 4 s- :1 cu ex on mum : L —  cvcuc 7 ° zsnos ’5 L24 Z 1 1 58 a RESPONSE macaw . TEST "ORB TYPE can 551 mm To ' INSTRUCTION gag?" -. AX ‘ an $51 c-an saw (ms: ' CONTROL DECODE COUNT M'EM—ORY CONTROL LOG ;~ 5mm we on. n 10.1! a , , IC .' - - ------ T CONDITION SENSE MULTIPLEXER comma“ A0 uwon a "W“ M Em“ “c“ ”"5" g 62, scu .; m mm 00.10.11 

THE new on a If. man mm: cue/mu up smc u-cnm 9‘” -I : SENSE com. moss tszusn F ‘0' *1 I .11. Human m " __ 'n — - we sens: man cmgln— . cc ‘_ x ° cc °°"° ““- ’ cc sea nu: ‘ coumsn m. "Z "25 an sun: 3 ‘ mm“- ”m "P :; om INPUT INTERNAL ca d— x 2 cu coup aw —a> ca SELECT ocean: 3 "2‘ mm on: ‘ 5c" am: TEST, ;: snm canon 
RECEIVER SYNC LOGIC "H“ "mm 1 m °° '2‘ ”.13 :5} cs “ ‘  " ‘ ° ““L m. HALF-mm 5 ms 0'" .3532: ”#3" 'n‘ 333' i: 13):? 2: 624 I I so J . x a J aunr ans cvcuc LOAD ® c.22 as» J a __“ E: 

I—‘ —. ADDIWSS m 0 ME 01 V o 3 c.  com "“33 _.> c.  SAL! '_ SCU : @  0 2 -—..: : <4 pssc c» 'I’IHE '3", ° ans :—3- “mm“ W“ “2’ fie“ > c“ 2 I; , m m. Tm: m mm c: 1 3 I men —> I ENABLE '23 :un-or-nzssaoc - ., , INTERVAL > a» 1m: man 1 01: 02 n ‘— o 1 :1 mo: 1 :fi; ‘ . ' cm nus sou I; : “"5" ausv :- ' sell 1 ausv no scu moss 5mm 5 ‘ 7 s spasm. sw- acva ENABLE ‘ 1 I > '’Z" G W" "9’” “NWT” D ‘ "'1’ 03 cs 1 1 c: com EXIT —> c: 2 in: 9—12- = ®  °Z" EZ6 "23 cnoss 51m 3: I can noun mum” common !. . cm “m FIELD LE I s E em 3 sw- a use an STOP ;. . J. GTE :23 G amen MERFLOH 1 our 04 L oascnn: LINE Acuo Issusn ””5 ‘3'“ . ““5"” mm: oz; "22 scu I; ; IHODIFIED VIA c ;. . 
was an  REG mx Lama .11.. OTHER scu ausv .; 1 A scu 2 mm on 7 r' —h mess cuzcx sum 1 um as ”gm "5 ”D sum .- . ;  L um 13 E) ¥ SELECT AS moZv s a 1 pszc acvn .; : ncvn trust I u r C 1n a: ”2‘ -. . RESPONSE DATA WORD REQUEST FORMAT e 1 f-t —. cnzcx PATT£RN on 1 on as ”'59" ‘ '1 : CHANEL ton ' own/mm mo svuc . Z c. to-rm Ion 5&c ENABLE Is 023 n i 2 mass nsx ans 1} 

was VERIFY ENABLE (cm 5: L24 [—1 Loolc : AT - > mm nus acme on a» 1m: m 1 on 01 mu m up 2 msmumm comm. SlGNALS A B-BIT Lnam HSLD REG FILE Hans ML: =® L23 I 1' I I [5 61 I !  9110 SELF-TEST was cum smoss ‘ ' ® 323 "Z2 ‘ > cvcuc OUT msmmz a m 10 us? no NOT CWLETED ; 
9.311 was A CONTROL STORE ADDRESSING LOGIC scu am BUS ammo CONTROL coma : COMAND DATA HORD TRANSFER FORMAT ‘ L ' cuscx MJM ADDRESS CHECK :21 as up REPLY mama!) W 1 ma 1: 1 1 . CHANNEL ( 3 PUSH a—an . mass [OH us: comma pm ans 

£ run was man POLYNOHIAL noun I035 1 WWW" """°°"“‘“ '23 '7 5mm: mm ° s" '2 Iga'iflf'osgc 5““ - ~ 4 1 I l I Is 6| l 9] I I I I I J l | I | I I | In 2film5 (BIT-BY-BIT s-BITS) “59 “LE SELECT DECODE a" SELECT BSR READ/LOAD SELECT LOG I C SCU OUT BUS MERGE . xoa Loam was can gm '2‘ G rowan 5”,,” an: “L”, ‘ rev :3 9-3:? sec. mm "m: o: asn «no nux sneer ‘ as: sums aw sneer on. man Mm: - - . . .- .- - A0. A1 can: r j . 
1 ms mu ’ ’ HES“ 1 c;cc ° "DE ”0°: “EL” P "‘63 mm: o 1 Loan: 1 I : ,— —- sm coco cuzcx ms 1 sec :4 J L' "m ‘3' 5 °’" 55.. m n 1 cut awn was 0 ans M - In 0: ass 1 u m 4 ; ION TASK: COMMAND DATA: ; _ m ”5 «user» » LOAD : coo «espouse mm worm mmsrm on: ANALOG SIGNAL. on: scam ms (:15t Acm SELEGY >—. 9W5“ “ NEXT 2 '0" "° mom: was ‘ 3'75 5 a ”2 °2 SELECT asn LOAD 2 a: an 3 smuu. - oo: —commo mm uono TRANSFER mu HORD. on :6 owners SIGNALS 7 mm c cc flux mm 3 was so. was 2 ans 9-11 03 as r cums : ow on ou-nesn Ion 
‘ was svucunmzeo un 5mm gone as: 33c ESTIA as "Z. ' A SEL >—h cu: was 4 ms N0 INSTRUCTIONS 3 SET 5-311 3 82 an 2 LOW: i 1‘” on “H": TEST ‘ V q : nus av 024 J.ca J ' ex 4 a: an 1 . 10: on 111-am: 1:57 2 CHECK 3115. “CV: - 5mm 5>——-’ B 55'- 'I'C P5535” 5 5‘” s“ was ””5" 5 an an o 1 01 43:2c OPERATION 395 J n 7: oz: :27 , : SHIFT use 5 SAL sea was muss '5 0 L08! c o OTHER-ILLEGAL cons. " C——l mm 5—3:? H >——. c SEL , 1 an: an: TEST FIELD @0- SET 5'3” if: 331: was 7 NOT uszn ; “2‘ m ”D m cunou no DEYECTED 83mg“ mm: was Ln FIELD tans 5-3: h m -‘-C nssn LOAD (851.) I V V . 2 ‘ VJ! A/o ms LOAD snsc'r ”9 '0" SELECT “"5 ‘4'3'T5’ 4 moss ‘ > .——. INVERFI‘CE sec FILE oz: ‘ I $4335" 5 {DELAYED SELECT l I ; : so—s: stun coon . . 511329 05¢ ‘ 3 R .0 can ms 2’ ms SW3: ; scu IN BUS MULTIPLEXER 

- “03 l ION “22% “WT ”"3 “5° ' [on seam. mm 10a 15 soon cuecx mum l I__l new csm ' 

'- ans | '——. 1 seu INTERNAL nus ts-an PmLLEu . 81-84 scu nus : i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . .  _ . . . . . .  _....‘:_:_.. ._. ._... . “'3.“ . ._ ............. . ........................ _ . . . . . .  . ..:_:. . . . . . . . . . . . . . . . . .  _. ._ . . . . . . . . . . . . . . . . . . . . . .  _. ..._._. “can!“ ....... ._._. ._._. . . . . . ._. . . . . . . . . . . . . . . . . . . . . . .  . _. - . _ _ . --.-. . _ _ _ .._ ... . . REGISTER I 
lNTERNlL nus sass? ' Low ' " " “3"" : manner: ”menu : . sea nux I "Z6 ”Z7 INTERNAL LERROR 35,. nsn sum as»! ' . . . Lousn . sen r ........... - . couu'rsn SELECT - PROH _ ‘  ”‘5" W“ ‘5‘" "75’ LOAD . ‘3; nus SELECT sm‘us I0" 0 

: nus _ may cmav OUT 5 . i CONDITION SET DECODE : F2" ‘5» BUS UPPER 5 an au nus POWER INTERRUPT MONITOR LOGIC OZs PZI : ' mm mm ”m“ ' 4e mlm mmfli 5mm“: s“‘"@ 551 common . ' MW“: 4 Bus . ‘ cams . 5“ °N atom“ . an?" ‘9 121 "m w . 1 . 4 A “22 IOM SELECT LOGIC cZz . 6 FILE menace (no-w °N°a "NEH "ME .- k -. SCU RESET . - (at—an , means: menace . 1—D "[5575 .m, mm: SELECT . i , . F2. no In: meomuo mm canon I V .. P Ion 
2:33;“ : DE” STOP can (use) ::=O ”glam ' comma UNDERFtW cm "W“ ”'"P’ I i “we ‘3: at use nousxlsrsm can: ease: 2mm: t o "22 BITE STATUS REG ' STER LOG”: 25:": 50.53 non o J :  m" 0 SELECT s a —U DELAYED osc . non: comm. new tans 10-13) REGISTER FILE . ,5 : couumt ENABLE ] "Z“ '. 02 pm um ABLE To mmsrsn mu cuss: ENABLE an um: ;: .. lj 

scu ausv ‘ TD LOGIC no: I E SEQ flux 03 TH“ T00 "'4" mos - 1 rowan mmur‘r BITS ‘4 1126 5:10:27 M M V ._ (1 -2  SEC) W01 BITE WIN-RETURN THE Hunt: ‘1' THE ‘ H 5 : ‘ “Em-PH“  5-. 0—“ R 0 p 'SPECIFIED Pam mmzss Z . c: H21 HZ? un : 25:33“ ww‘fiq °‘ ”"3 ”LEG“ "WE H 2 mamas DATA ERROR 55’1”?” ”59°95“ 1+ HESETS am new woman none-Exam: 1a: was AT m: szn on ; "5 'E" WEN“ canon "' 3 ormnou nsoussmo on A NONEXISTENT CHANNE. < 15> |0H ‘5 [j m" ‘5 50:10:52 'amrrmn" so I ‘ "m” mousss ' sea PR mm ‘ an 1 so °° “TE w ”"5 mm —D 4 no morons!) TRANSFER or mu mrraon Inn 941 5-3” PROM Pun RESET moo sou um 1:51 . m > — — >  01 sac SUCCESSFUL am: connmon 5 100 mm worms m LAST HESSAGE s a 
. ———————————— ., 

sauna: 2:0; :JJZLpjTam test ' ' SEQUENCE PARITY CHECK LOGIC :fi'g a: me ‘° m" “5‘ “MN” ”m cormnso ~‘@ ‘2’ 6 LAST conuuo NOT central) ‘1» ffizgrs ALL $3“ I . 2 flSEC TD {0.51m 32 ‘5‘“ 11 55L SERIAL SELECTED D 1.1 1 SIHULTANEOUS EXECUTION 0N PR1 AND SEC DATA BUS SEWENCE HIM SAL EXCLUSIVE SAL m S G 2 - om uon am: 1551 use FILE men on an o . sat: a mac“ non: comma m m nos can sum ' . users am. woo maze! nous mm" can “u xrm “50'5“" SELECT summo ":57 ‘2 "’0 1mm LOAD — . ®  "Z! 9 INTERNAL canon venom} m FINISH SW ME 1 STOP STORE WY 100! DIRECT m5 mpm (ESP m1" ":9" FILE BUS ' F2? 9‘!" A035 LOGIC BIT 2 - 83 TABLE 3 ACS ADDRESS CREEK STROBE CNO T0 RESET smf I m EMILE [man-“:5 I512 ms: - HZ; : ‘c H 5 10 GAP TIHE ERROR ONE TE 0K MSE LOGIC “”0 m m :  CWTENTS OF T": HE B I T  5 ' 6  -— OK 0 550 ® m ' 0 ”  REPLY M U L T I P L E X E R  

flog: GEN sums REGISTER mo RESET m: REGISTER — sau 5”" 5m PARITY BIT 3 '—'.B4 l4 50" END 0" "ESSA“ — ‘35, 625 “ SUCCESSFUL 5s ”Law 30-53 m. 15 r- :vzu canvas ans 12-15 as: Locum IN THE REGISTER FILE non arr: sums “Fl can .n. non runes RESET-RESET m. ms um sum - an 4 > — . g o  15 ISL ssn "Emma Lou: ‘ “MST“ ”5m 'flmflgg "gr? I m tnzscarrzs To '0'. name To u was: mu _ “M cm 353 ”_ am F. run: I m m m 1mm A m non RETURN me an m (user: an: an 5>——"31 ”"5 1‘ 5" smumc: mam “”1"“ ' ‘— Q? '22 um STOP cum :3 334.0209” v 9 T0 cumulus mu nus VALIDITY mm - - ‘5‘“ "23 5 v v.3” "3 WWW «,0 55mm on mm L A 322 an s>——>sz on n no? ussn s n m V1216“? LOAD 
1 mo an: FUNCTION-LOAD an: sums REG 1" IZT " 1 SE"- m can Hut ”‘5“ warm»? «2: EM FZ: L24 see man an 1>———->33 1:51 20 am nus REGISTER Low — 923 FM mm cm can mo THAT mucus ‘ ‘5 mm 1.3L; ‘3? cut) a I: :2? F42 "mason? 

" mu HELD ran omecv non: see on c '4 21 SOS scu OUT SELECT 5° FZ‘ ~ :23 3&3 HZB 10 oz: SEQUENCE PROM FORMAT _E———>BO GD cm] cumun. mass (ans :0-22) men LWT'WS "“ 9mm 22 sus sou m sewn — HP 024 : LFl wzusssw an so 
"2‘ ma non “mess (BITS u-m spzcmss cum women J SELECT '0" ”m INCtUOING D BIT-12>——>an '°" 23 nu: REPLY LOAD I ma REPLY REGISTER) can 022 ‘ I :  :2: figs-or "DH SYSTEM CLOCK I (CL CL) ”25:2 covenum av ION cuss new mom mom mm: 5°” “”4557 "a“ cuss "m ”5‘” 5°” “5" ”5”" 323. _J m nu: INTERNAL 583°“: U m vrznsszor Ion sum 

‘ unsl man or mm Hams To a: tnmsrsaneo ; sm 'g'g '°" cuss men: mom BIT 9 > _ > B 2  on 24 IRS 10" RESET — D .  0 3m ‘ it; 33“”, tans 23—21: mm or 32 atoms: I; own on nu no mom: PRESENT [on [E m amigo; emu: l I l l I I I .  , l  1 film “I I “  15 001 can: .WT ( a  an mm snu an to>———->33 cuss 25 ATL AID 1:57 coo: LOAD ‘1, mHZT _ mm HELD ran mnmsm non: :samznca mom SAL Ammo Input mo on “s, ” ans: Ln: 512129009 CYCUC COMPARE LOGIC ms man or men msmucnous To a: EXECUTED LOCATIONS 17-512 0110 DISCRETE ourru‘r (not. on Don BIT 11>———.34 26 ML AID ADDRESS LOAD —O. 024 cwmr nun «ans 23—21» m»: or 15 ms PER msm mam man or 1000 sum vo (snow _E—->eo  27 cm can v an assn n 5 sn v—am 1.v ENABLE 3-5” mm: FIELD m ‘2' m l  $52 $225“: $129225?) mo: m 1‘00:n 1%: mama “3:51:23 mm = . .. “22 use CHECK LE rm sums- 
F ...- - - - - - - - - - - -  ”a” --........J FIELD monass ADDRESS cums ALL omens ILLEGAL SAL u ans: 3" 1 3 > — > B l  3° CPL WINTER PARALLEL ENABLE-LOVER - op 42‘ OH“. mm mm um same man m3nzss Ion REPLY (Pass) SERIAL 0-9” 3 cu .. 9- —J H ”ODE CONTROL FIELD MODE BRANCH’ an 14 02 was 31 CPU COUNTER PARALLEL ENABLE-UPPER >—- .1 4 to - °F ‘ "2'1”“? sELEcT on; sun? 35" 1:51 ’ L ca m” m ””5 ‘ 22’ 5 5 ‘5‘”) or 2 vnmowr 3 scu x ”R a on mum: mo mm mm 3 wmup (213p. sec cu) LCLK ‘ cvcuc nun Loclc 46 an 15 as 32 spa sn PIS an: P 2 °F ‘— , 3 4 s 9 12 u {a a: mum: «59 mm new 59 or ‘ wzmosop noun WARN“ (WNW "HITS arr ans 12-16 or THE am: sums REGISTER to saw no Hess! use! NO XFER IND at 1 "2110t Im um mm ‘5’“: Lou "PUTS! i , tan: 11:51 ans: 1: mmm: Ion am: 1:51 3” 15>—>54 33 ”'3 RESET "5 3'": — P22 *9 on 2 W120? 525 G :  “STE" CLOCK l ‘ 34—31 nor USED :31 run as auto we or: CZ? 0‘ 3 Hanan!» “-00" {mm 1.c a d (LCLKII 

4 

(3:2: 

4 

[ I l l I I I I I I I I I I I I I I S I H I I I I  

r 

AID ML ! LOGIC 

A 
HULT I PL EXER/ DENULT I PL EXER 

A/D CONVERTER 2 (SECONDARY) 

A/D CONVERTER 1 (PRIHARY') 

AID SELECT DEME 
O-W DIFF MIX 

TC“ FIJICI ION 

PARALLEL t AID CONVERTER o. 4.1 [m SELECT 
To seam. I tsmu an + 

sum I 9 om ans: 
seamen 1 use-:10 rm 2 “TE m “m '— um: 45: 

a an: am we 
BITE rs vac ”118 «an 

3": REF 1 BITE mu was no sun? VOLTAGE BITE REF vac (am: mu.) NET HORK 
H26 . 5 an: mu um 

‘ m cm (one «an 
Y - 3 an: am H05 
1 T L0 OUT (BITE *FS) 7 

mrrsnemm mx DIFFERENTIAL aux 
u-cnmnzu mu 
IOHOTOT Imutoxs 

h d 

+ 

SCU TO I0" ' c  OUT ”5' 
— .  

DIGITAL 

CHECK B | T8! 

1%
 

E 
V

 
V
 

OI'VALID DATA 
10- l NVAL ID SEN 

SYNC. 0R INVALID HANCHESTER) 
Mil-ILLEGAL IOH T0 SCU TMNSHISSIW 

* 

SCU To I“  ' I ”  SELECT' LINES 
* 

IOH 1’0 AID CONV 
ANALOG LINES 

oo‘l I O N  15 ( 7 " ) !  

10M 0 

LINE 

.' . . — A J — .  ’ 
lNPUI/WIPUI MES 

(15 IOH’S PER ORBIT!!! mm 
( 3  IM'S PER SR! 

IND FLEX ION) 

NOTE- 
DETAILS OF THE NINE WITER 
1M TYPES ”I: F” SR3 ICH 

RESPONSE DATA WORD FORMAT cum 
mu ans 

HATRIX BELOH PRESENTS THE 
Ifl‘l CWWUIATIW FM EACH 
SHUTTLE '0" 

V.‘ 
DIL- DISCRETE mm Lou mime» 

(svoc) 3 ems sumn: M. w (PARITY man. no mu. Imen SYSTEMS IS BITS/ CHNI. 
DISCRETE INPUT m 
(ZBVDC) 3 ms- 
16 BITS/CHM. 
AMLOG IM'UT SRNGLE- 
Ell) 

DIH“ 

MS- 

AID- 

DOL- 

00H- 

16 BITS/ML 
ANALOG 
DIFFERENTIAL 18 cans 
(15.12“?!) RING El 

'SERML [WT/MPH! 
4 MS! 1! DATA 

A00- 

sun/m 
SPECIAL W5! TM { T  ne- 

)_ x mm»! ALTIHEYER 
, "rm/0mm mom: 

C— . 
9 Ion To sw'lou «mm was .( 1’ 

- } x —: '0 

— 

M l l 
mu 0 1 2 3 4 5 5 1 0 9 1 0 1 1 1 2 1 3 1 4 ' 1 5  

r r x - r r :  TM: All) new suo om 00L DIL us no om non suo mu DOL MD on. 2 
Fra um um non sum om DOL on. us A00 om 0011 5:0 om 00L no DIL 
n 1-".  no mo DOL om A00 DIL AIS non om AID um ma non on.- us no“ 
LF! non on: non aus- ADO non um DOL 00L non am new --- - non mu 
LA: now on- non us- aao non mu- ooL- noL- non om- non ‘ -‘ - can on.- 

£33? PFI non. no no" 0111 max um. um DDH sno am am. MD soon on. non sm- 
°NLV PFZ non. no non mu “OK on. am no» sm am not no aon DIL mu sm- 

D FLXI — 
Fs 
LL I.LL2 non. on. om no DOL DIL um All) 
£421.a 00L DIL om no 00L DIL am no 
0 F !  S I O  A I S  D I L  A I S  D I H  A I S  D I H  A I S  A I D I  A I S  D I L  A I S  D I N  A I S  D I M  A I S  

, or:  5:0 AIS on. us om u s  om us AID us on. us  om us om us 
Bums or :  sno- AIS on. us  mu u s  om AIS no us on. u s  um nus om AIS 1 
METERS: o r 4  on. u s  o m  on. a m  a m  u s  a m  mu  m s  o m  u s  um u m  MS mu 
W W 5  on 5-0;: AIS om ms DIL ms mu Ms nm on.- us om ms om us DIL AIS 

OANDXDUH‘IY I M S  USE IN GPO V0  TRANSACTIONS I+DOUTPUTIII INPUT) 
IIOH'S PRESENI BUT NOT USED 

BASIC REV D-L_J 



J I 1 l H | G | F E | D 1 c | B A 
— 

mos [ms DATE:- 8/11/81. m Ll-l mm. In" L man 
' mm Haws: m an. unmou- v1.1 ANALOG INPUT SINGLE-ENDED (AIS)  IOH WL‘SWE'” ANALOG OUTPUT DIFFERENTIAL (A00) IOI'I mm- mm m mm mm. mm 

CHAN 16-31 RCVRS ,I’T CHAN 15 DAC/DRVR / 

DATA—HOLD “A“ °"‘5 RCVRS CHAN 0 DAC/DRVR 3 BUFFER {CHAN 3 - 1 1 )  3'“ uUT-L REGISTER 

BITS 
I BUFFER { CHAN 4-?)  t nsx an? 4 Tm MY . 39-312 —Do—- In msm 

BUFFER (CHAN 0—3: q—yr '  In" : = 1 m M 
SW 1/2 

0 TL XFER ANALOG RCVR (CHAN m _, 2 ,2: a 3:33:55 03 ® 
F 'I' V + % . a ' A N A L O G  I B4 

p-l IL ERE" { : 7 ,  M BITS 1 Bl mm- 355:? 
: E  I 

I FILTER 1‘ _ F ‘ 

cm sa. INPUT ‘ f m: we m2 oscILun‘oa ans news ma m m  a wuss cnmun ARE mm: to 

I [V LGLK 

'+L. | K | 
M00 INPUTS 

HIM 

v I U ‘ l  T s I R I o- I P l o I N I M | 
i P5 1:? 3' i . ANALOG am 

A I D CNTL 90H 

BITE CNTL 

g — u — u — n — l —  

PS TYPE A: ! 
M8 | 
MD I 
no I 00L 1- 
sun I 

I 

hm:- m’m a7 
IOH TASK: 

can - 339- mm ““57 
um mm 

001 - an om WSFEII 
comm! en's: 

D> 

INPUT DIFFERENTIAL (AID) 
CHAN 0—15 RCVRS 

I BUFFER ( CHAN 12-15} cm “W CHIS 

1 can mar 

PS ' TYPE 3- '0" 
(TYPICAL) 

PS ' TYPE A' 
(TYPICAL) sum-m: SYSTEHS . m x co  sou u: 

cm um W 3 1  
AOD @= P arr: 91.32 

g5 [ "5" ””3 ms CNTL l 
i P 4 - Lét  3 1 3 2  I - t — u — l - s d  as 

:1 ' _ O :  ) 9  ““1132!t ram sew-s 
, t 

{ LLHITER DZ m" 
UNITE-R D1 SEL , 2 3??? 
(DIGITAL GND) 

P BITE In I} A I, am: 32 

( { V—REG/OL TRIP 2 
[ ] V-REG/OL TRIP 1 

rs an: season 9 
ELIEQEIM 

E § INPUT [OH CHD FORMAT (FROM SCH} D BITE 
TM 

TASK BITS F
I

-
l

—
n

—
I

I
I

I
I

 

m Inn 
was TA-SK 

FWHMMMwHHhhfl 
I 

cum: 
3'15 DiX-  RESET IDI'I 

I20 - BITE “EST I 
nu - BITE YES‘I' 2 

8 
ram sews rm TYPE Ma r 

PWER SIPPLIES 

@ =  J i - < P BITE 

92* J“ J 
G. 5-1 

CHESK 8'! T5! 1 HI 
- 2 Lo ”MI-OB 

BITE REF 
(1 2. name} 

OI - EXECUTE can 
OTHER- ILLEBM. m 

{TERMINITES cm: 

P B I T E  
'32 lg

?
 

Z :33"? P 4 - “46} ) 
P 3 0 5 1  

“HO-OVEN: (DIGITIL all” r 

”I
 

..
 

a h { LIMITER P2 «W 
I | LIMITER P1 

( PNR GNU} Home minim. Gun: 3 P5 arr: SENSOR n w cum—v 
_/ 

'SCU/ 10M 
INTERFACE 

2 sea U2 
q 

CONTROL _ °sxxx- SERIES ms. FRE£ mum mn—VImmz cmoun mm IS man: To - ._ 1 ma:- szmzs runs. as: m 0.: sun 1 ms 15 mo 15 m mmm um". 
NZ; 

D/A 
. CONVERTER 

.;g=5 
CHAN BITS 

sen 1/2 um 1,3: 
'mza' cm 5n 10-16:“: 5.4“!) THEM FWCI IONS REPRESENTED BY THE INDICIATEO SHIFT REGISTERS ME 

VOLTAGE PERFUME) BY A SINGLE SEBIIL-‘fO—PMALLEUPMLEL-‘l’fl-SEIHL SHIFT REGISTER 
REG CONTROLLED ESSENTIALLY BY THE SIGNAL 'SERIM.‘ 

THE 90” GENERATED Leone '0“? STATE IS ~2IWCI THE Lama '12“? STATE 15 
some m m  
AUTHTIC OWENSATIOH 0F INTERN‘L AMPLIFIER MINE PEMITS THE m I“ 7 
OUTPUT DRIVES To MIHTMN A FILL-SCALE WTPUT DIFFERENTML VOLT‘GE 
11F 5.1m EITHER WTPUT SIGNIL Ha“ BE SHMTEDT seam 

SINGLE-Elvin WTPUTI GAIN Kid-I 
DMLE-EHJEIPOUTP‘UTI GIIN KIO.‘ 

@ non DRIVER SIGNAL RANGE IS +5.11 T0 “5. IIVDC HIT‘H I FILL SGILE DIFFERENTIIL 
VOLTAGE OF 5.1m. HITH DOLBLE-EIDED (INPUT. SIGNAL HILL RANGE man 
+2. 56 T0 -2. same 
SIWLS ME WITH) 70 Hl'flllll Nd ACMACY OF 0.5 PCT 0F FILL-SCALE (25 m1. 
DNA CONVERSE“ BEGINS ”PRO! “ .5 SEC FEW RECEIPT OF TflE W 0311 HOBO CV 
“IE mu. VOLTAGE SLE‘H TO THE DESI ED VILUE IS ACHIEVED HITIIIIII SEC THENEAFTER. '- 
SIWL HILL BE MiNTMNED ‘1' THIS COI'I‘IANDED VALUE LII‘IIL RECEIPT OF A PEN CPD 

‘ I‘ma = LULK 

OUTPUT I O H  CHD' FORMATS (FROM SCU) 

I cum I ma .m m“ l “mum91 msl 
Fflfifluhhhbflifhwij B ITS 05 

513-315 

1 ‘J n ' 

RESET DO 

BITE :: 
CNTL - : 1’ 

on: 
v REF =11) 

am 5:1. 
mm nun [ I A k I ”I. _ ‘_ h. 

Havoc (mm mm nus J “ um: _. ‘ scu nun - J r . — — .  = m: mam CHTL WT 

_ 

SCU/ [0M 
INTERFACE 

q 

‘ 2 SCU/ IOM mum) 
‘ INTERFACE um 

q 

vs on: u m I 

G }  +1o.a\mc {man no: 2 '-° _ 

) l sou 
922 fiEEu's: 
3.3-1 1] 1p 17 L 

10 cm TYPE a 
P M  SUPPLIES TD S W 5  I flux 2 

f N . ‘ s 
“ W W  I m, ‘ " ANALOG nux flux 1 - 2 ANALOG RCVR (CHAN I }  A . 7  .r’ OH H I, km. ‘ 1 0 L  TRlP P2 I I 

/ OI. TRIP P1 {PHR 6ND) I} 
I I 

“smzl 

:W
 

PZ: .. 
L ' _ 1 - '  

3m BITS 
EL“ 

. 
..

..
..

 .
 

F 

CHM! 
VII. I D 1 ’ m4 

CURRENT 
FASTER RESET L I H 1 TE! 

SENSM 
m3 CHM I"! 

5035 TASK [ C H E  HITS fl 

llsluLuIa~lululnv|ulwlawl 
BITS M SELECT 

1 I 52-85 VBEF 

cm mu {12 ans: , ans - n! 
._ BIT-820 ANALOG 

mo 
MUX 2 RCVRS . l 1"“ stun - cu:_ on 

Inn 
on: us” new: MUX 1 HUX 2 CH O = , CHAN SEL 

HUX 1 1 2V”, 

HUX 4 
— 

l MUX 3 t 
t 

@RESETNOICLEARSGI smau assnmcmsea 1:: mm: 13 RESET N0 3 CLEARS CH 14.15 All) Gui 
RESET RESET N0 4 CLEMS CH 2 W 5  

\—
 l 

ZVzms 
I "  

@ THE DUI. Ion scwmn mane: nus mum Hm”: unuzzs A sum: seam.- 
Lcsomnzu 

e 

[ 0 “  RESPONSE DATA ”ORB FORMAT ( T0 SCU) 

TO-PmLLEUPMALLEL-TO-SERIAL SHIFT REGISTER TO ICCOI‘PLISH TN 6 I ummw l 
FDMhuufhmwwq 

ANALOG WTPUTS 
IMICITEO DUIL MCTIOMS (WIMLY. 'l'I'IE PROCESS MY BE WESEM'ED 6 
IS IIOICM'EDI. THE SHIFT flEfliSTER IS CONTROLLED BY THE SIGNAL 'DLOAD' 
SELECTED DISCIETES HITHIM I SPECIFIED CHANEL HAY IE EIYHER- SET fl! RESET 

I'll SIMTMEMJSLT. “NEVER. DISCRE TES “NOT BE BOTH SE? All! RESET MING [ " cu ° 1m: 5m: matron two sea-sane cm mm mans ARE acumen). an 1 tan or mm. mm elitism V out um J- 
H 

La 

Zfis m: CWEL mass CONTROLS THE SET/RESET xenon II=S£T| 
@ not. mu DRIVER voLucE - «vac 

T 
030 IIS 2 

A SHUTTLE SYSTEHS 

'I.ZI:I @131": :5: m I 

rmaL tnmm om 
-.. ow - - - - - - -u  

.1. I I I .  .21.; 

”ML“ INPUTS 
2 

W I E J I I I I I M I N W J M R M W N A  
I ANALOG BUS l 

fi m m m m : ¢ n z n u z a z r u  

BM: V REF 
VOL‘I' REG 

+15VDC (A 6ND} 

ml.“ m} 
ML” 

0" 9 ' ANALOG RCVR (CHAN 21 [NUTS CH :5 K... 
MALOG aus_ 2 ”ll! 2 m: 41 

DO" i0" DRIVER VOLTAGE I #28“): . . 
THE 4m IS APPLICABLE ONLY TO THE 00L ION {UTILIZW BY THE 
LOGIC ZERO PULL-DOW cmeum 
non. ION GENERATED LOGIC 'OHE' STATE IS +5 twnc. THE LOGIC ’IERO' 
ST‘TE ES 030.5VDC 
DIH IOH INPUT SIGNALS 0F +28VDC INTERPRETED AS I LOGIC 'DNE'. zavuc 

OUTPUT DRIVERS M mm A5 I LOGIC 'ZERO' I INPUTS ARE THRESHOLDED AGAINST I 'HVOC REF} 
vane: ”P” on m: AIS mu. ALL amus H mm Lem menus M: Imam.” m .  mus. mans AUTOHITICALLY fiEFEIENCED to ANALOG cam m HA? a: mum: t on NEGATIVE muses mm RESPECT to mourn 

AID AM AIS IOI'I IM’UT SiGNAL RANGE 15-1-5. I I  To -s.12voc “TR A NIP"! 
ELL-SCALE DIFFEREHTHL VOLTIGE 0F 5.12VDC (LARGER INPUTS lNTEflPflETED 
IS FULL SCALE. AFTER A! D CONVERSION. THE TOTAL ICCURICY OF THE DIGITAL “ME 5 
IS Ili‘lTl'llll 1.0 PCT OF FULL SCILE {51 ml 

CH 18-31 
/ 

ea CHM 

TO All) 
CONVERTERS 
(BITE DATA! ANALOG 

MULT I PL EXER 
NZG 

ANALOG 
MULT I PL EXER 

NZ: 

DISCRETE INPUT LOH (D IL)  IOM (SYDC) 
I CFAN 2 RCVR 

CHA\ 1 RCVR 
CHAN 0 RCVR 

VOUTILO! W V V 
t nu: sneer 

J ANALOG BITE CORD—614151 

II- — /  an: out < ~ t — — —  L .  +1+ 

ram? PRO‘I'ECT 
LOGIC J . A ,’ FOR AID (CH 0-15! AND AIS {CH 0-311 IO" BITE TEST. THO SEPAMTE ND MEET” 

GPO! 

82-35 

—.+OW’C {A 6ND] 

/ 82 
I RESPCIISE DATA “BROS IRE SENT TOT 

SPEND 1 I MILOG SHE VALUE - 1/2! ”PUT SIGI'I- {BI‘I’E REF! 
| 

CW SELECT 
mum , as 
G!” 

- — .  * {me I n  ml L 
POWERY 34 

SU PLYP L 
(TYPE A) —>+'m°‘*°"°’ a: 

DIL CNTL I 
us: nor 

as 0 am: cm a 
an: 
CNTL I am: CNTL [ ( a n  3) BUS DRVR 

F um 21 D m: can. mom a; . summing r um 11 
s I am an? E 

cm. 5105 an: ‘ BILEVEL can m 
cut 153? RCVR BUS 1 1 an: em. 2 J 

ERA 
mm 
TIMER 

l= :6 u/ an: TEST 1 
E? 

f - a, l an: 1257 2 - 
r 

SHIFT 
BITS 

as O we can. 
I 

LOGIC l 

CHM O 

' cum SCU/IOM INTERFACEHYPICAU _.+mncww ms — ’  Home I n  mam 
POHER 
SUPPLY 

I TYPE A) 

t 
t 

an: TEST 
POKER 

SUPPLY 
(TYPE A) 

12! 

BUS RCVR 

3 w 
n I _ _ . .  

EMT!!! 

ANALOG RCVR (CHAN 3)  801] 1/2 fi V
 V J 

— .  412““: U. END! 

1 

E § 

723 DISCRETE ”PUTS TZa 

:
2

-
-

-
-

 

SHUTTLE SYSTEMS — .  ~12vnc u an) — . -  -12voc u an: 

L CHAN SELECT 

{H533 

man 2 8 NON-BITE VALUE '- INPUT 5 MI. 

I 
f 

—>-avnc H mm: /- 

D’ 39 L 
It)" am: Herman: VOLTAGE! f 

“+- -+e.o vac-=3”: REF 1: if < cm:  
U-‘ --e.o vac-am: REF 2: 

/ 

j 

/ DISCflETE INPUTS 
CH O + 

\ CHANI.  

/ r \ came D 

D I H  CNTL 2 

CHAN o RCVR < m m :  
e m u  

- _ 
115‘ N“ I]SOL DRVR BITE TEST 1 

D m“ .l w v v as ” 7  E s ?  r 5 ~ < FROH SW5 BITE TEST 2 

1 - : 

BIA SHIFT 'I m ‘ - 

mscmm mars 
c" 4 .. 

5a. -. 2 
IT 

DISCRETE OUTPUT HIGH (00H) 
I CHAN 2 

[CHAN 1 
CHAN O C N T L  

f !O)——SEL cum a-mm. ' . cum : an 

(:31s 
ISOL . 0 mm m D> 

SET CNTL ISOL 0 ma 

ION ( 5VDC) IOM (ZBVDC) 
C-AN 2 DRVR 

DISCRETE OUTPUT LON IDOL) 
I 
'I 

DISCRETE INPUT HIGH (DIH) IOM (ZBVDC) 
r CHAN 2 RCVR 

l DIH CNTL 1 | CHAN 1 RCVR _ < 

C“ 1' CH 2| 
BUS CNTL {TIMER 

CH - - CH 29 
TIHING N0 2) 

SHUTTLE SYS‘I’EHS SHUTTLE SYSTEHS c“ ... - en 30 

U - C H I 2 + C H l § - C H 2 0  C112" 
S l i m l l - C H l - C fl l l  6325 
10+  C H M - C H I I - I '  6122 CHZS 

C H H -  Cl'llfi'l' c H l S -  6 1 4 2 3 "  CHZTQD CHJI 
DIL lm "PUT SIMLS OF+5VDC INTERPRETED AS A LOGIC 'ONE's (NBC AS 
LOGIC 'ZERO'. I ”PUTS IRE THRESHOLDED AGAINST A+2.25VDC REF! 
CHM BITS (MEL ADDRESS! LITCHED VIA 'CHAN HDY' TIHIHG SIGNAL AFTER 
FIFTH SERIIL DAN. BIT CLOCKED T0 OUTPUT 0F SHIFT REGISTER. TISK BITS i IN! 
TASK! SIMILARLY LATCHED VIA 'TASL ROY' SIGNAL AFTER EIGHTH SERIAL DATA BIT 

m 2 ‘ 
on 2 nzsn DOL CNTL cm nzss'r us: am DOH CNTL 2 ISOLI DRVR DOH CNTL 3 

1" 
I

+
+

l
 

0 sum RESET :0 ans 
cum 2 CHA\ 1 DRV? 

CHAN 0 DRVR 
CH 1 CHAN o as: 

en a >caaa 1 m - K can. can 31 = a ram scu-s 
msrsa RESET . b ‘ O ' tBI‘I' 2: ( cum I 

4) 

Lc 
can a spur ME 

uL
 

alsmL_ __ Pm 
CHIN VILID D SIGNAL ' IWT' CONNECTION {BUS CNTL HYBRID! IS A MOTION OF THE lfl'l TYPE! 4 

nmmmadlmnc SIGNAL 'TISK RDY' 
DIL.DIH.MD. MS 

. . . . . . . . . .  a 
‘ DIGITIL CHAR {BIT 1) 

mm. mourn tLoau: 2:30 4-13!“ ”NT 0‘ 
mus Fonczs SIGNAL - we cm: 
1'0 Loslc- our sun: 

stem. -s:n ION“ common tsus cam mama: as A FUNCTION or THE mu m:- 
s: +10VDC¢LOGICONEI 

SIGNAL cam ILOGIC ZERO) 
mus msnus Lacie mm 

D THE 5m run noL men was 3.3. smr 3: DOES m1 ROUTE we 51am wasn- 10 THE nus new: me. me mus. mam 925mm to Ian nzssr anus men 114: scu 
PMLEL nan LINES ROUTE' cm on» IBITS 39-324: 
10 m: rmLomuc IOH miss m 1' 

um :12 ans: 

an
 

7 ALHAYS BITE CNTL I“  
ClflN 0 

BILEVEL 
DRVR r L.

 I g 1
r

 

I0" 37 0‘ 
SEL 

on: 
ALL omens 1:51 '51 

O DRVR 

k
 

0
‘

 

CHAN SITS 
'l B> :72 ‘ J 

LCLK _ 2 I 
r—j  ) 

TASK B I T S  BB - 
B I T E  TEST [SOL W K CNTL 

‘ . mm 

(HIM-N 

—_B— ISOL “T" sums: — : _ D _  am: 

I TASK BIT‘SJ 35 

l
l

 

- - - - - - - - - - - - -  . : scunon “:9 in; ' WC INTERFACE - ”  ' =°"“” BITE 
CNTL 2- CHAN V‘LID 83 k q 0 

o 0" - K CNTL k 
' 

4E¥EH D> 
ILEVEL B M DISCRETE j}- 

M $% mJ JR 108w: 
: E  A l 

325 ‘- 
2 

IDV- FA I L 
DETEC'I’M 

H HYDE} 

macs 

BILEVEL 
RCVR 

DUI. HS BITS) SID us BITS! 

q!
 

IBITS 4 Tl'lfiU 7} 

SET 
CNTL 

BITE 
CNTL 

I
f

 

on x-cem. a ITE am. a? IF BOTH 'IOH SEL' 1&2 IRE ENABLED. ILL I!!! cum CHIS HILL BE 'LOCKE) our 
LITIL THE FMLED '10" SEL' DISCRETE IS RESET IPRNABLY Vl i  H31 M CYCLE) 
smut. ' m: cm.- comams mnuunnm or 1mm no 2 um ION. NTLRN. c s nu suassoum IOH 11mm mo cosmos. SIGNALS ran PRESENT seu cm 

D son 70 IGNAL 'CLK' IS USED EXTENSIVE? {BUT NOT SHOW} IN EVE? m5 3 
061‘ D-‘I'YFE AND J-K TYPE FLIP FLOPS. SHIFT REGISTERS. W COWIERS 

THE ZIVDC {USED mu 3‘! DO“ IOH“ 51 DOES NOT HA’IE ENERGY STMIGE 
I lSSOClATED IITII IT. All! THQEFORE. Ih‘ILL NOT TOLEHATE A 2-HILLI SEC W T  

CHAN 2 DLIIM PS IITE TESTS. REGULATMS ARE ' lN‘HIBITEfi‘ {BY REDUCING REGULATIW 
2-3 PCT! IN ORDER TO FORCE OTHER REGULITGR TO CARRY VALUE “WT 

CHAN 1 L A L  FULL LOAD. IF  MEIER REG HAS FAILED. OUTPUT HILL DECREASE TO REGULATION 
DISCRETE m s  F CHAN 0 LEVEL 0 M SUPPLY BEING TESTED 

FORE! ”FLIES 'Y'fPE 1' HI) 00H IDH 'TYPE B' LI'IILIZE WENT OVERLM 
PMTECTICII LOGIC TO PROVIDE FlULT ISOLATION {CORE PHI! ”PL? PROTECTION. 
IF MERLE” TRIP CURRENT VALUE (TYPICALLY. APPROXIMTELY TEN THIS m BITE 
VILUEI IS EXCEEDED. TRIP LOGIC CM 8|: RESET ONLY BY CYCLING THEME 
PWER SHITGI'I {PNL 06) 
FOR DIL All) DIH lm BITE TEST. ”PUT DISCHETES ARE BTPISSED. INSTEAD-SPECIFIC 
BITS ARE SET/RESET VIA SELECTION OF BITE VEST 1 0R 2! 

cm ans 
SCU/ IOM 

INTERFACE 
UZ! 

EXT SIGML 
FAULT PROTECT = 

IND DUI. 

TASK NJ? 

N
M

.
 , 

g '5‘"- cmm 0 am: SCU/IOM INTERFACE "m = 23': I I  
- - - - - - - - - - - - - - - - - - - - - -  V 1! 1f sou am xrzn PULL-BM fl mm xrm om nus L061: — Ml 

Wu v 
3 TIHING SIG ‘ 

B> r 
RESET 

ISM. u v REF l “Hana—a" ‘, q . Jam - 

nu 1r E 

CHAN I EMILE SHIFT ENA 
D LOAD CHECK I [1'5 

(1 .................. :5 

"ED m: mm = :2 l fl 

ugly CNTL 

METER RESET 
GM CHI BITS 
cm: 

+ ISOL 2;: 
an: ENABLE DIVE 55“”- mssuom 

cum ““5 
“a: CHIN VILID CHAN 2 EMAILS 

J To scu's ' . an: em I en 2 H 
CH1 

CHAN 
c a n  RESET 

> W 2  

: E  = C I M 1  

[-0131 c 
9‘. (2. 25m: 

3T3" 
swam: s‘rs'rens 4* out now + F a (”—‘1 la! ‘ mun RESET 

CHAN 
. BI'fE 1' a,“ = E : L E V  L SHIFTER .2 cm 

gem? LEVEL SHIFTER 1 “'2 
CH1 

Ian 
J REPLY 3" 

2 A 
—— 

ISOL 

r xo DECODER 
0 

DH“ + 

am: 7 : 5 1 . 5 1 ,  
B l LEVEL DRVR 1 2 

BILEVEL 
RCVR 

lfliTS 4 mnu 7: “ IBITS B THRU 111 LITE" CHK I118 
0K 

-
:

 

cum 
an: TEST 1 an: 7:51 2 

:0: ET ' 4 sense! 
+10 ' m é p - fl  IT \ L fl  

TASK“ 

/5\ :, 

If E r" GRAN BITS 

SHIFT Eflk $1311 
am 

a: as? LOGIC ‘ I h o. ovum f . 

END DATA —. 

HE BITS! (BITE DAT” 

553! ML DIH. lfi‘V-FML 
DETECTOR 

K + “'90! 

~ c n m o ‘ b  
BITS CH 0 CH 1 
D- 3 RESET RESET 
4- 1' SET SET 
8-“. _ SET RESET 

C32 
SET 
RESET 
SET 

CH 1 
SET 
RESET 
SET 

CH2 
RES 
SET ism 

la-al'r 
mm. LEI. 

RESEY 
SET 

.rfl. m- 
' 0 1 .  

> V 

- 
SHIFT cum 

{ B I T E  0‘1“} 
12 15 RESET SET RESET RESET 

"PU! 

2 1'0 SW5 [10‘ T0 ”a fl 
1 

fill“I PfiES- 

;:,‘2 ‘ \L (in 
-—-u 

B I LEVEL 
D I SCRETE 

OUTPUT 
'1 DR I VERS 

J I f- : J "Z" 

E R I E ! “  

IN 859 DAT‘ 

k I 

ISOL 0 arts [ 
navn LOGIC I 

an l-m- A 
1 _ : 3” T—l’s mscaz'res 

. . . . . . .  
l I '  J é  - -  " '4' . 10—511 I 5°“ PARALLEL I IN A 2 I__ _ D  To nus _ ‘ 5mm : L J1me sues '2 :i ( |  SHIFT 

‘— CHM VALID REGISTER )’ 

BITS 
:: 15 

. - -  - - . - . . . . .  

Ion as? mu (SERHL) 
BILEVEL DRVR 

IBITS l IHRU 11} 
1% RS? DATA 
(SERMU 
(BITE DITA} 

I SOL 
DEVI! 

arr 1 , 
,’ .r' r /  

d BIT o 

0140 

MTESI- D AG) 101 UTILIIH MY FIRST [2 BITS lNfl‘llNALL'f. ONLY FIRST TEN BITS 
WINK 911A) 

8 MDM 2 
§iifié§ {TYPE B) At  an: om J mg was mu MULT I PLEXER/ 1 ms ““9- (i W! 'O-J-Ld DEMULT I PL EXER 

023 
mm cm: ans , r moan e — ”P . .fi-fltu 0 Au 

m m  
4. am: mm .r . 

BUS JP tans am: 
DRVR 
an: 

SINTAC 
ESP DIYA 

CHWTASK 
SHIFT LM’CH LOGIC 

IE6 I STE]! 

L 
16 BITS 

CHI BITS 

A
 

TIHINB SIGS 

. . . . . . . . . . . . . . . . . . . . . .  - J  
B l LEVEL 

RCVR 
{BITS [2 THRU 15} 

J HOWC to em: 
I 

_ .  
POHER — ' -  Home to am 

”"5 SUPPLY . 
(TYPE B) 

023 

CH 
) DITI 1 POWER 

SUPPLY 
( TYPE A} 

723 

”TIM m m  In an: Millmflfll 
u m  I. m IMO!!! E l m  THIS POHER 

SUPPLY +10VDC HI mm B I LEVEL DRVR Dl‘fl XFER 
(BITS 12 new 15! FIXED 7" '0:- POHER 0'" 9355"" 

cum 1 SUPPLY 
(TYPE B) :3 .2 . Hm 3'75 flEGtSTEfl OATA 

+28VDC {P SID! 
I‘— IN BS? BA?“ ISSM’EJ 

- — . -  1 - 1 t  Gil” 

APP 

mmmflifihfiw [WM 
m D THE! 1 

SPACE SI'IJI'I'LE 

I'LL 
[28.5 X 3! 

8 . 8  
“ 2 ' 3  ......_.._M.Z__L_'—. __1__ 

BASIC REV D-1_J .L_BASIC REV 0—1 



‘W I 'V 
rum wan/u [ m m M g  

INPUT IOH CHD FORMAT {FROM SCU) 
em Ion week 
was I TASK am 

a: In In: lulu [as I n  [no In  [em 

OUTPUT IOH CMD FORMATS (FROH SCU} 
IM 

was TASK 

II. In: I n  I n  l as lu  [31133 as ;( [azaluslm 

cm mac:- | 16 an nuts I BITS 

CHIN I M CHECK 
”IRS 1’15]! 3 ITS l 

a: [n In: [34 '35 as [31 [an as '3o 

IBM RESPONSE DATA HORD FORMAT (TO SCU} 
CHEM 

is BIT]. BITS HTS 

l w x  Elms 311]“: 

ELEOTMIC 
1“ we usouroa su 

1. 
Fun nus 1 J 

v E A 

t 
I 

1 - 1501.“: To 53: non 
can: rs a - x-smua 

121111 '2‘ . 9 
I 

143.6 we fill! Bus 1 OUT 

I =0 r 
.2. " [ 
l.8-l. SR3 I O N  P S  ( T Y P I C A L )  

P am: 81. a: 

| I [ vase/0L m1? 2 
wanna. raw 1 

ISOLM'ED ' mum nmnw Pan cm! W 
"PUT pnotscnon Louie 

'rZa 
' 0.3-2 

I SRB ION PHR SUPPLY MODULE I ION 4-IOM 7} 

IJ—I SRB ION PHR SUPPLY MODULE (10M O-IOM 3} 

-
A

‘
 

vvv 

U l T L 5 I R | I] 

SRB DISCRETE INPUT LOH (D IL)  10M (SVDC) 

SLJPPL‘ir -I- +6 we i n  sum 
«*2: —- -1-0 we to cum 

P I 0 

SRB DISCRETE INPUT HIGH (DIH) 
I CNTL 

firs “ :sm_onvn gl . ISOLATED CHAN 2 rmnmms “a."s cmL I 
2 3 {TYPICAL} ISOLATED CHAN 1 19" h 
I TiSK CHM 2 _ SE1- 2 :  TISK EDT CHAN 0 D I  
‘ 3'75 3‘ ' lSOLATED CHAN 0 1: DISCRETE 
‘ L H L“*.- INPUT , am: 2 r  cu: aw 
‘ CNTL CONTROL PRES . n51: no? — | ;  =- $3333) stu 1 "“12: smn 

I—d / cm a Isnu'rao . our ME 

' ““* £¥fififi§fi§i “5 2 SCU/IOM g5 DISCRETE SCU/ 10” CHAN 0 Bl REGISTER INTERFACE cm: was INTERFACE ““ -4’ ' CHAN o BITE ENABLE mg I CHAN O RCVR mum ans uZ5 sum an: _ sum mm: D am. "25 m: 
“"2 ‘ cm nun cm 

To sews cm was T'mm‘fmszn I I cum 2 PRES 10 sent; 3.5—2 
_ an: TES? 1 mu I 

I V emu ans cum 1 l :17: new 3 
SITE TEST 2 ES‘I’ B I L E V E L  Ifll ESP DATA cum 0 I (seam: " gfi DISCfifTE fl? ¢====== 

[NP T nus sum 2 
sum cu cum 2 cut um- um. by“, R C V R S  

Tunings: 
cm 1 . REF L . 

sum an "25 
cum mun cm 0 O 3.3-2 

5 a 

m I rang: a a mm. mm 
IOH as» mm mm 

{SERIAL} 
an 

FIXED 
saw. my 
new ccu ans % cm “5"; LOGIC m—an cuzcx PARALLEL ans 

“53%;“- : ‘2 “75’ m o stems: I T :  sans ulscnnss 
Sgguégn +440 vac tn mm ._ Sgguégn -> +10 vnc ID can: 
SUPPLY ”’4'” we “ sunncu °’ git-gar I—J SUPPLY ->+1o we :1 mum-1 o: 

+4-mvocu mum" VZ3 ++m vncu mum“ 
”Z: +4-Iovocumnnca 2: +440 vocumnueuz: 

SRB DISCRETE OUTPUT LOH ( DOL) ION ( 5VDC) 

10 A10 can DOL CNTL 2 LOCKOUT DOL CNTL 3 HI CLK RCVR 
momma . d) cum 0 J-CNTL CHAN 2 DRVR an": cut 1 ”M73 5‘" ——m [:91 cm a ENABLE en a an :7 CH AN 1 DRVF WET ssc'r 

— ' .  [ m  T V w 

A .0“ "V 04.1) I 3/ cm 1 me u ' CHAN o DRVR 
7 as I7 - "‘41 cm.» a K-CNTL man sows. 

cm 2 ENABLE O —| J 1 ‘ 1:: 
a. J- m a“ sun: cu: 2 

m 4 I] ”—4) sum 1 Ham. .3 m2) SELECT 
n. an — sum ENABLE ' ,<|on a “I D c3; ' O — I  j 2 : mm 

mm DOL 1 cm ‘ “”3"“- mscnrr: ms c“ c“ m a” H CHAN VALID LOGIC . 7 m m sysms um: 
“suns emu cam "L” en 2 * cum 2 

am ’ 
| cue-m 1') - cm» 2 a-cmu. > can 1 mm 

{7 l V cm a D us ans: 
fi n  ‘ cum 2 K-CNTL 33 0-492“ 1 : I ‘ : 

SCU/ IOM ‘ . — ' /  L 
| NT ERFACE i; m m a DBIISLCERVEETLE 

az _ . l/ OUTPUT ”"3" 5w 5 mu xrsn 
FROH sews 3 3““ 2" DRVRS I 0-1] D an: arm. 1 '0” I ‘ Ian 1.‘ "ZS Locxwr Iv; SE" 2 .‘ cum am SEL a :  3.5-2 9 I "Z‘ 1 ' 1 1 cm ans :1 _ a: a: 3.3-2 mu: :5 9 : Pr ‘ IV ‘ ' 

5w ; -.-,-.-.-.-;; M“ “FER ll . ‘ s STROBE scu 1 ' "5‘ “BY 
:3; us: an? :21? r em a RESET 3:; :12: 

2 ' 37.33 -— I )  2 3.3.2 

715: r -  —f L B  _ am: me am: ERA .. I\ cum ‘ “5‘2 
ans as J1? r .. V cum 0 RESET ”55“ M can ans 

V 

CMD LOCKOUT LOGIC cam 21 
To scu's . W 7 To scu' cum vmu 

LOCK m 
“3:, ; om RDYI‘I. I 5:37 nap” 

smut om 15-5.7 J — — ' _ ’  5w 1 . . new seam. I r ’ arr :5 I” scu cLocx 
IN 

' ~  I p,— $35 nus 2 _ .-..-k ”S'JILETEL Ina BITO ,{1/ - 

IIITE mm ' ”EN-“ER J/ 
SHIF‘ ENABLE m 1’: figs?“ 

1’ DATA 

”NA 311‘: I18” :5) 
13-5” : 2  BITS! El? (3 :- 

PARALLEL um: um T0 I n  sum __ “a --------------------------------  '--'-' SERIAL . 1 II. 
3:11:15]: ' [$511 F f  —‘ POHER *4-155 vac to cm: ._._'I —J SUPPLY +4“ vuc m m SRB ION POWER ++1o we in am _ _  (TYPE M “*4. 5.3.1106 tn mm 

723 " + 5  vac :1 mm 
--a.3 we to em: 

5"”! *asamcw um 

INPUT 
REGISTER 

REG 

3 I TE TEST 

DWI? 

CHAN 0 
m m  

€h 
fl 

[OH 
CLI‘. 

DATA 
”FER 

SYNC 

TIHING 

HSG LINE 

10H (28VDC) 
ISOLATED CHAN 2 

ISOLATED CHAN 1 
ISOLATED CHAN 0 

Q: 
BITE CNTL 

DISCRETE INPUTS 
FM SR! SYSTEMS ram-Isms 

/ cm: \ Ion 1: 
\ mun: I :  

I I  / D 1.c , \ c u m u  2 

1 - 
scu 
our 
nus 

To saws 
Ian I 

‘ 
‘ 

A 
‘ 

so CONVERTEEI 
KNIT DATA 

XHIT 
SHIFT CLK 

lT-BIT 

DATA TO 
SEE I AL 
SH I FT 

REG | STER 
CHD 

1. 15 use: 
To 

HEB LINE EN! 

|s_ m ' 

CHIN STOP 
R 6 KM | TR 

5 fl 
DECWER 

- asset 
'rmmc m can. LOGIC ° 

9 p521: m | _ .  05:00:11 
20.5 pssc to -D —— Foacsn 
25 pssc To sum 
2? pszc TD 
2: pm: To 
34 psec TD n—h— 

DSCUE 
{SYNC TIMING} “ 

_} CHI BITS 
{ 2  BITS) E-BIT 

DATA 0% [ 2  BITS! 

2 .3 2;: INTERFACE 

NR2 1’0 
mucus"! 

l CONVERTER 
H T  BITS!I 

SYNC PULSE f '” 5109 mm 

m was um as? «was: nun. x as aux A 

«t
ax

 
E

"
; 

333
333

33 

DECODER TIHIWCNTL SIGS 
SEMI. DATA M2 [16 BITS} A

 it 

man 
usrzcnm (2 ans: 

' ERROR DETECT LOGIC 

: CHECK Lam: * J  
mo PAINT! 

CHECK Loolc 

AID CNTL 

ANALOG 
INPUT D> 

CONTROL 

BITE 
REF 1 MI! 2 

MANCHESTER ENCODER 
_ 

SD GENERATOR ‘ a 

0 

SD CHANNEL DECODER 

or—bcuo 
aha -cu :  
2 9 c » :  
3 — b c n 3  
4—9-cuo 
s — b c n :  
a - b c u z  
T - D C H J  

mum _ A 3 
' I 5:1. 

cut: I 
$111  
an: HSOCIJTREQUEST G H S J  
c u e - 1  
cu:  
“NJ nscmaswcsr cu :  

SD RCVR DECODER 
I mamas 1- PD“ 

T0 MI 
I CONVERTER I" NDE'I’ 

h 

BUFFER 253°“ m» 
L INE  

TIHING INH 
8ND 

DE cm: CONT“ 
DITI LOG“: 

M E  3'“! ELK 
_ 

BUFFER (CHAN 6-8)  
BUFFER {CHAN 3-5)  

BUFFER (CHAN 0-2) 
ANALOG RCVR (CHAN 0 )  

.
-

 
v-w- vvv 

1 
l 

f. 
t 

t 
f 

INPUT/OUTPUT ( SIO} 

I CH 3 ”  “a? f 
“D J 

\
\
 

MANCHESTER DECODER 

INPUT DIFFERENTIAL (AID) ION 
CHAN 16-31 RCVRS 

CHAN 0-15 RCVRS 

BUFFER (CHAN 151 ID 
BUFFER ( C H A N  12—141 :flugm Ill-'IITS 

BUFFER ( C H A N  3 -11  SR3 SYSTEMS] 
\CH  15 THE-U 

CH 31 

——’ on a man \cn :5 

9 sun emu/um 
I O H  ( D I G I T A L )  'CHMNELIZATICII 

C H A N  3 SERIAL HINGHESTER 

C H A N  2 . SWTTLE gins 

CHAN 1 

CHAN 0 seam om 
>CBAN3 

>CHAH2 
=CHAII1 

>CHANO 

CONTROL DISORETE LINES 

SHUTTLE SYSTEMS 

HOROMSCRETES 
:CHINS 

: C H A N Z  
= CHAN! 
= CHANG 

FRO" SCU'S 
H56 OUT DISCRETES 10H 1 g 

. 5  CH”! 3 SE]. 2 “  

: -  CHAN 2 ‘ 
1 1 

=— CHM I LCLK : 
; 2 r  

DiSCRETE ' cm ° 
DRVR 

H58 IN DISERETES 
= CHAN 

: cm 2 To sew-s 
= CHAN 1 IM 1 : 

DISCRETE > cm a REPLY 2 = 

DRVR I d 1 _ 

* i 5.? ‘ 
— ms 2 - 

m ”PUT 
I CW3 

/ - _ \BHHZ cm: 024 

REGISTER FILE- 
Cflfll O CREME DATA HID-Tm BEAR!“ MI 

BEAR I 
PAR ITY STATUS 

I l 
n g a 

I a l q z l a l q l s l s l v l a l a l m l u “ a n n u l u s  

— 
CHIN I {RESPONSE DIT‘ W-TICM Emil“ m 

BEAR l NB 
. . . . . . . .  SELF TEST 

STATUS BEAR I “G LABEL 

— 

CHMI 2 IRESPWSE RITA W-TICIN WE M 

CHAN 3 (RESPMSE DAT]. lib-TM HINGE 3! 

N E  
§ § § § 5c TEST 
3 :v a h sums me man. 

: W 4 IBESFONSE DATA HID-mm MTIHETER DATA! 

{115334096 FTI LSBBI FT! 

TAGAN TEST HON | TOR 

553m. . 
:3; cm a IRESPONSE run an on m um man-um am am 

5e 
5"“: 7:51 
3'11 IINIT 

cum SEL 
‘ o " “ . § a o : 2 a a w z u 4 o  

“#91:“ 112131415“; Tla|5110l11112|13[14 

4 5 |  1: 

am. scu new :1 1: 
SIGNALS cm HD :: :; 

an: em.‘ [:1 ‘ " ' i ‘  
new we :1 

SCU/ 10M = a i 
I NTERFACE :. = 

fl .  
mu 5 comm: nan Ito-new emu. um "25 sou SERIAL om 

9.3-2 5““: an 
nsx ans cam 551. 

cm ans " 3 g o  o 2 4 o 
l | 213 [41516  11119110111112113114 

mm mm: 

115: an? _ 
cm I {caveman om w—nuwmm gunman: 

Ion SELECT _ an an: mum: 
new In um. LOCK 

m" “5"” new m INHIBIT I I 
cum mm 

o o o o o a o 
‘ 0 1 1 1 2 1 3  via |9l lOil l |121l31H|ls 

cam. 
slums 

+ 5  we can an) 
POWER + 7  we {as m: 

+5 VDC [GI Pol!!! — =  I ff'fiflt : 
( $$EELIJ + 5 Von ITACAN M! REWTOE 

— — — - — — .  

12' +10 vac cncm em: 
3.3-2 

-‘10 VDC (new m1 

TACAN/RADAR ALTIHETER ION (TAG) 

“158-90 DEG. LEE-IO. 0439 DEG} 

DISCRETES W“ 

0 0 0 0 0  0 0 0 0 0 0 0 0 :  
0 | 1 | 2 1 3 | 4  5 ' s  1' a l s l m l u l a z l u l u l a s  

up
 an: no son mo's um 

RANGE 100's 10's 1's 3 2 2 2 
sums tum mm mm B ) h :a 

L.11%.:l..i.:.:|:.:.;.Ll”.WI 

. o 0 1 0 0  o 1 o a 1 
' alslzla 415's]? 319|10|11|12|13|1415 

Mam ALTITIBE m. In In 
| 

VI 
.1 

a l s j z l s l q l s l s l r l a l s l w l u p z l u l u l x s l  

m 
CHAN 5 IRESFUNSE BIT! “0‘11“" CNTL PINEL IND RAD“ JILT DISCRETE” 

m 1mm. mrmuza READY Tammmnus I ] RILTLOCK on 100' s mummirm l 1' s—to' s TWEEL 
§ 5 § 1 2  4 a 10 20 41) so 
0 1 2  3 4 5 7 lalslmlultzluls4 

A ws.4o's.2o's 

CONTROL AND DR | VERS 

. KT: .' r: :1 BLT! 

TACAN CNTL H0 (15 BITS 
OF DATA FOLLOHED BY 

M y  
mm 
mm . 9.. 
m7 

: I I '  < Lemon F2‘ 
'53 

new 
FOHER STATUS 

/ 
\ 

TM 1551 "Z? 
sums mum ‘ 2  _ <  

CHAN SELECT—1 '1 
/ 

CIIMI SELECT-2 

CHIN SELECT-4 

cm sneer-a 
\ 

CHIN SELECT-IO , 
\ 

F 5-62! 
9.2 

CHAN SELECT-20 / 

CHAN SELECT-40 /\ 

CHAN SELECT-80 / 
\ 

CHAN SELECT- 100/ 
\ 

.4 

TIC“! TAR / 
\ 

um 
HODE SEL KIT 

mm mm / F21 

TICIN 6H: J\ FZS 

RADAR NJ IHHER & seam. um / \ rZs.s 
T 

m1 SHIFT eLocx 
: 326 

r 
am am A “Z' 

I N I T I A T E  BJLT B I T E  
: FZ‘! 

TAG”! INT SEL ”I! 

r 

= mz s 
m 

Tim DIGITM. CNTL H0 

.5 we 911:0 aZ: 

new nun HZ: 
cum. PANEL : 9 5  

oz: 
9. 2 

:} E28 
new WEI/LONE}! l2  

Imam LOCI! 

900E IJE‘I’O POTEH'I’IIL Sinai-POINT FMLIHES. SH W 5  HAVE BEEN WIFIED TO 
ELIHIMTE CROSS STRN‘PING OF “MM TP‘HR SLI’PLIES Imsm. PUIIW 
lm‘rlfll IS ACHWED B‘l' ISSUING ' ISMITE MLE' CHIS \‘ll THE LPS ”TL? 
PM“! TO ISSUHE NIH LOCKOUT “S. M ”FLY FML/SRI ELECTMCM. H15 
SVITCHGVER H‘ILi. CAUSE LOSS OF ASSOCIATEB SR8 mommies CHANEL HF HIE- 
LM-IIOH. THIS HILL CAUSE Ml ALI‘I’OI'IATIC LAWCH HID). 

9 sun/mu minnow! mums 
rr's cm 03 FPS mo 1; ”'5 on FF: cm 15 
cum-um cum-ma emu-sans cum-W1 can: - mu can: — HLS cum - P5P cum - Ina/sun“ can: — sun can: - sun: can: - Inn-um: Pm cm - sun: 
cuoa — mum cm: - «59 m3 - cm: - sun: 

b new mm. um m1: saw 
TEST 

C H :  1c: 3 
1 0 5 3 4 :  a o o a o o ' 
1 2  a 4 s s a 9 no 12 13 :4 15 16 11']IOIHIZOIZI[22123I24125{26|2T12l12913913i132 

9 mm ALTIIETER om renun- 
mn'm VAL so I 'n' 

0 N ,  
T H N I B ? !  
0 K I N - I  N H  

1 *L l ’ l ‘ l s l ‘ l " I ' l ’ l ' ° | “ l 121131” |15 l1 ‘ l  
NOTE! THIS man IS TRAHSHHTEQ BIT 15 FIRST 

9 Tm GPO W I .  SIGNAL IS WED TO THE W 5 !  VM DISCRETE IQ‘I CARES 
rn-m CARD 0! (DIN). M 02 £56! STRB 'fl‘ PRC“ same: "PUTS! 

new m: can Foal-m- 
see no 

mots mm mac's cm: 
m an m a o o o 3 8 8 '3 loo-s 10-5 vs —- - .- .. .. .- .. .. 

sn‘ruum: mu mu 3 :- a > 3 é a 3 

§ ° 3  3 4 2 1 
112% I ‘  515111. 9110|1111213|HI IS|16 ” p a i n t e r :  

NOTEI Tl'llls um IS TRANSHITTED BIT 32 FIRST 

TAG"! BEARING BATA roam: 
PIRITY 
I BEARING STITUS 

I BEARING ”ISO-90 DEGI £5530- 0439 DEG! 

z 3 0  o o o o 
l 213 ” s l a l w l a l a [ m l u l n l s l u i l s  “unanimity“ 

NOTE! THIS m IS WINE]! BIT 32 FIRST 

[ D  IF  "1E new ME SELECT SWITCH IF“. OTHS IN ' W  PQSITIUI. THE 
new 101 CHIN 6 i s  LOADED Vl l  SPC cm DATA XFER (HFE WTPUTI. IF 
WE SELECT WITCH is  at “HIV or RCV’ CH”! 5 IS LQADED HITM DATA 
BISED LPN CLEMENT TIM CHANNEL SELECT TMWEELS- 

IF  TACAN HDDE I S ‘  GPC" AND THERE IRE N0 GPC UPDITES {TAM 50: 
NAMIVE DAT A mm" FAILURE}. THE TlChN CRUDE FIULT S T  

PREVI W5 (PRIOR T0 '6”? SELECT! CHANNEL SELECT TMHHEELS :8 THE 
DA"; ME FOR CHANG 

"HEN TAM non: SELECT SHITCH IS IN A NON 'GPC‘ POSITIO‘. TI'IE TIC“ 
l0“ LLHAYS SETS CHAN 8. fll‘l’ 0 {SYNC BIT) EQUAL T0 LOGIC ONE ”0 
M T  15 (SELF-TEST lfllTlA'fE‘l To LOGIC ZERO 

D SIO IN PM? HRH)! (It OUTPUT} WEARING ON THE 
1/0 DATA BUS BEWEEN THE I'DH MID THE SHUTTLE SUB- 
SYSTEK IS 6 70 12 VDC PEAK-TO-P‘EAK WRESTER'II 

PARIIT‘I‘ 
SYNC 16 DITA BITS 

[ I I Z IS I I I IS IE IT lOJS IJJ ILS I lfi l tT l lfl lflJ l  NJ 
11:: runs: SID mu m nusmes m: ma 3 T0 5 vac DJFFERENTML sums noose 1 - +3 1'0 «5 we. Lame o - —3 to -5 m: 
m BRACKETS a SERIAL W m. :mncmuc a 20 an mm nuns rm mm m: mu mu m: .snume SLBSYSTEH 
use m mums A sum vo nessma sumac m: swan: msrmrosmamummwfim 
use out mans A sum Ixo mssast “mm m: 5mm: suasvsml I0 RECEIVE A mm HESSIGE mm ma non 

H! m m :  LINE GOES ili 2 U 2  mono-sac AFTER HEB MIT {1N1 DISCRETE 
GOES I'll. SYN“ W SYNC ELSE m s  1 3 / 4  HERO-SEC LKTH m H53 OUT. 

an LINE s‘ms HI m 25 mam-5m mm GOES Lo. use UNE sun an 
“IT“. H53 Ml-SSIDI WLETE 

251251211231291301311 

A 
BATH WEI/01' M I  Ill] mam arm 
MTEI “VOID? Ill-PEI '00 m m  ”III 
DAYS! 10/29/81 m [PH WIN. I W Z  

D Sill {M BITE IS PREVENTED mm BEING MTEGTED BY THE SKUTTLE 
SES‘I'NBE SINCE 73! contact. m m  ' w .  mess»: Eli'- All} 
”(Sf-AGE (”F W W  ENABLED MING SIB “TE TEST 

9 sun tan BITE TEST PA‘H’ERN 0051518 0" ILTEINA‘I'INO HE‘S m 2 W 5  

BITE VEST 18- IT D T I F  
n o . 1  D I O I D I O I O I O I O I O I  
N I L !  I O I D I G I O I O I O I O I O  

S M ‘ I D I M I W S I W L m l s - I - L l l  TD— 3.12m: 
HIT‘H I Wll‘lfl FILL-SCALE DIFFERENTIAL VOL‘MBE 0F 
5. [2 VDC ILLHGER [NUTS INTERESTED AS FULL 31”.?! 
final All} WES!“ THE TfiTIL new OF THE 
DIGI'I'IL ’flLllE IS HETHIN 0.5 PCT 0F fill. SCALE {25 mn 
MTE THAT SI! MD EM ACCEPTS LP T0 32 fllFFEflfllTIM. "PUT 
clams INNER THAN 18 AS "I THE CASE U7 1’“! WITH! AID I"! 

SEE MD IDI'I‘S MIST OF THREE ARM.” REGEWEHS PER ”PERI 
THE CHAN 15 All) CHAN 3|  ANALOG REBEWERS IRE FHYSICALLV 
LOCATE (II THE SIDE IUFFER HODULE 

FM Sfll All) 10H BITE TEST. m SEPARATE ND “VETED m :  
DATA mos IRE SENT TO THE 
m m  I I ANALOG BITE "Li-E I 1/2 I I W  SIG! +13”! REF! 

SIGN”. 

C H O + C H 4 - C H I - C fl 1 2 + ¢ fl l 6 ~ ¢ fl 2 0 + fl l 2 4 + ¢ fl 2 8 -  
C H I - C H l - I ' C H S + C fl l fi — C fl l ? + c H 2 1 - C H 2 § - C H 2 9 +  
C H 2 - C H E +  C fl 1 0 + C fl H — G fl fl + fl i 2 2 — C H N - " fl i 3 0 +  
“ 3 + 3 “ ? - C fl I l — C H S S + C H 1 9 - C H 2 3 + C H Z ? + G I 3 1 —  

9 SI! MD Ifll ' I ID CNTL’ WIMLLY IDENTICN. TO 
WITH! 'M S CNTL‘ EXCEPT THAT REFERENCE VflTlGE T0 
BITE TEST DRIVE LOGIC IS 15! WC MT THEE Mi l !  

’ D l fl i fl l l m  s r m s o r + 2 s w c m m  ASA 
LOGIC 'ONE'I 23 WCPUR snow: AS a LOGIC ‘ZEHO' 
INPUTS IRE THRESMDED AGAINST I. + 0  we REF) 

Du. Ifll GENERATED LOGIC 'QIE' S'flTE IS + 5  11 V“. 
THE LONG '29“? STATE IS 0 t 0.5 WC 

SELECTED DISCRETES HITHIN A SECIFIED CHANEL HIV IE EITHER 
SET on RESET SINLTANEOUSLY. MEYER. DISCRETES CWT BE 
BOTH 5E? m RESET DLBING THE SLHE OPERATION (THO SEFWTE 
CM DATA ms ARE flEUJIRED. M T  1 IBM OF THE CHANEL 
ADDRESS mums THE SET/RESET ACT ION HISET. O-flESETI 

D THE DOL ION P05555555 UNIQUE LOGIC TO PROTECT MINT 
(a! LOCK M31305 TO THE IOH IN THE EVENT OF manna 
FAILlfiES AFTER Lmfl {SPEciFICILLT PROTECTED RE A?“ 
FISHER WGFF DISCRETES m RITE {WHO Oil/OFF DISCIEI’ES}. 
WIMLLY. iT~T-31' SEC ILL! I: LR“ MID ~T-13 SEC 
ILL! I L321. l. CH! IS SENT TO SET THE CHANEL LWKWT 
LOGIC {MIT MITE cm W HIT}! 1 CH”! T ADDRESS}. MT! 
Tl'll'l’ THE GPC SOFTUME DOES M? SEN) OUTPU? m To 
THE 583 PIN'I'S IFTER LAMP! 

THE DOL M LOCKOUT LOGIC CAN BE RESET [Fm PRE- 
LAWCH OPERATIONS! ONLY BY THE FOLLDHING ssoum 

THE RESET SEGJENCE IS 'INITIATED Vlh A NON-BITE cu: 
m HlTl-l A CHAN 27 IDES IND A can DATA HELD (BITS 
35-8243 OF ALL LOGIC ZEROS [THIS ENABLES BULL 
TlfiE—D‘ELAY 'I'IHERI. ALL OTHER CMNDS ARE 1 m  
{THEE l5 HELD RESET! 

fi SE00!!! comma IDENTICAL TO THE “351' MST TH£N 
BE SENT BENEEN 600 TO 300 HILLISEBOMJS AFTER THE 
FIRST W "I MEIER TO CLEAR THE CHI} LOOKOUT LOGIC 
{GUARANTEED 200 HILLISEC HINDU-H 

IF  1": 55mm CH) 15 SENT PRIOR To ~ m  HSEC. THE 
THEE IS RESET AM THE ENTIRE LIILOCK SENEHGE HAS? 
8E REPEATQ 

IF THE SECONJ CHI IS SENT AFTER "-4080 HSEC (THEE 
HAS “SET ITSELFL THE UNLOCK SEWENCE HUST BE 
REPEATED (THE SE60!!! cmm IS INTWRETED AS THE 

T comm: OF I NEH UNtDCK SEQUENCE! 

IF  THE SEED!” am Is SENT BETHEEN EiTflEfi 400-300 
HSEC DR coo-1m 11556. THE LNLOCK LOGIC HA? OR HAY 
NOT BE RESET DEPENDING UPON COMPONENT TOLERANCE 

D F“! THE SR8 80L 10". THE 'RESET' SIGNAL TO THE BUS RCVR 
HYBRID IS WED (LOGIC ZERO). THIS INHIII'I'S THE lfll 
FEM RESPMING T0 PHR-UPIPHR-DOHN Ia! RESE? 
Film AN 5w. M-UP/PHR*DOHN INlTllLiZATINl OF THE SIB 

OUTPUT DISCRETES IS CONTROLLED ONLY IV THE +10? 
FIIL DETECTOR CIRCLHT IN THE BUS RECEIVER HYBRID 

9 ML IOI'I ”PUT SIGNIL 0F+5VDC iNTEMR‘ETED AS I! 
LOGIC 'ONE‘u 6 VDC ‘5 A Lomc 'ZERO'. 
INPUTS ME THRESHOLDED AGMNST 1+2. 25 VDC REF} 

b flIFFEBENTIAL WLIFIEN THRESHOLD VALUES FOR SR! 
IILIVEL DISCRETE "PUT RECEIVERS SIRE AS WITH! 
I W S  {DIL+2. 25 VDCI NEH-I‘m VDC) 

NOTESiD IF BIYE T537 SELECTED {BIT 8 I LOGIC I } .  BIT 8 
c m s  WET“!!! I ITE TEST 1 OR 2 15 EXEMISED. 
IF Bl I LOGIC 0. D-TYPE FLIP FLOP {DJ REGISTER! 
lHILL BE CLOCK!!! RT TIHE SIGNAL '9!" PRES' I5 HIGH 
THUS FORCINO O OUTPUT HIGH (BITE TEST 1 SCLEC’TEDI 
IF II I LOGIC I. 'BITE WBLE“ SiGNAL HILL MIN 
LOH DLIIINO TIHE THE 'CHV FRES’ SIGNAL I8  HIGH no 
THE D-TYPE FLIP FLOP HILL NOT BE €1.m THUS. 

T (INPUT WINS HIGH {alTE TEST 2 SELECTED! 

IF  “LEVEL DISCRETE SIGNALS ME PRESENT WEN 533 
Hill [5 PWEED LP. THE FIRST RESPOIISE m Fm A 
SR3 DIL on Bill "PE IO!“ M? BE SIEMENS {ME TO 
BITE TEST BITS HISKING ”PUT DATA. THIREM'TEI. 
BITE LOGIC LATCH-II IS CLEMIED W mt. lm 
WERITION FOLLUHS IAFFECTS FRELALNCH ONLY} 

MDM 3 
“mm ““5 mum mm no am: ”alumna: 

9m ’6'. urn: ”IO/T. Lmi.  m a m m m  mm 

on v. mm 
m wuss HILL MULTIPLEXER/ 
i-bwg mm DEMULT I PLEXER 
m HJ'. (Vanna: wife.» 
A» “f 7 sac: smut: III-'6 N0 . 
mmsnfw MM? ALL ‘ 8- 8 
man T" 125.5134 m s . -  at?! or: ____££..J...___... 

BASIC REV Dvl  



w | V I U | T I 3 | R L 0 I P | 0 | N I M | H— l K | J J I | - H l G J F I E l D | C l B A 7 
DATE! 02/113“ m M m1“ “ I I  

_ 
. 

L 
_ 

i n n  W!!!“ m LII MIG. I'll I! 

Mm WW" I M '9" INN" """_._I13 I ‘ 
AFT EVENT TIPER I AFT MISSION TIMER mm WW" ms: "nu vmm- "In: _ 

- I FWD EVENT TIMER nan Fwo MISSION TIMER PULSE DURATION l 00 ‘ m 
I AFT EVENT TIMER 

INDENTIFIER LOGIC f up. $30 wmm ® .8 
8 mo EVENT TIMER = I UP/DOHN COUNTER (MINUTES) nan mm "HER 2 "9—1) MSW ‘ — l + \  j—F— 7mm mm -1- A UP/DOHN COUNTER (SECONDS) @ |> / _ \  — | j  MISSION TIME I/ «may use mm r—" "L °3 W" " 

_ ‘- WM 9" ”was" /- W mm ' I-------fi PULSE TRAIN ' 0 no — 
_1_ N 

mvauo C E :  "‘ I - _ ASSEMBLY LOGIC 
WISH. an tutu/sac: ; Winn. SET “22 L"; >— emu me 7 :- u I 5 r a w  ELSE 1 :50 911525155: 7 UK a‘ —- F {>— 9 . f 1 H111 622‘ 1 2 4 g PNL F7 um ‘ I 0——-| 1 n2 —— 

8_ 1° “3: 0.0 O I my I ORBITER e "5>_|\_ £05171?!“ ‘ _‘ = ‘30 5“”v >—— /— :M g 3.2;: = "I” = 4.- : em «——.1/ R ‘ 1  w 131:: > . € _ _ _ I DECODER/LAMP DRIVER (TENS MINUTES) : 1 @ : cZa 21 a: .— 
' :0” a? i ”“5 cZ2 $32.s s s a 2 S 4 S 0 a I DECODER/LAMP DRIVER (UNIT MINUTES) I '53” I m 5“ ‘° "5' - 5"“ mm m | DECODER/LAMP DRIVER (HUNDRED DAYS) 
' f 

. 

v > 

:: ‘ 1-. : 0.9 O . + m I ”Room/Law DRIVER (TENS SECONDS) LP“ M____SJ cZ2 2° ' - " ’ ~ q/ "”7 31m m 200 ms 1 DECODER/LAMP DRIVER (TEN DAYS) 7 
. ’—d'_. + CK DECODER/LAMP DRIVER (UNIT SECONDS) - -  3.9 M : m 02 I DECODEWLAMP DRIVER (UNIT nnvs: 7 : g :  a a mssmu man R 03 mo_nmrs 
: = : . m . w. um m — 7  _ _ _ _ _ _ _ _  W : w | DECODER/LRMP DRIVER (TEN HRS) uo——n 1H . 

w . I : DECODER/LAMP DRIVER (UNIT HRS) 
I ’ ‘ , zimzsvoc 

/ D I _ I m : i 2” : 3—14 : 2's 1 6 c U 0"" 95“ j ' . m . —— so ms [ DECODER/LAMP DRIVER (TEN MINS) 
2 4 4 0 — )  

x % I I 
k, "_'.‘ u “m >‘ ' ”‘LLW' 1.3m 1 N w / + Fm : A . +  3}; : . M :- 10' mm a a. «pm I DECODER/LAMP DRIVER (UNIT MINS) Ep—n 0——o E ' up ‘ a u, 2 j .333, “23 I W l m :23 2: . . . . .  E m “1 zoom 1 | DECODER/LAIVP DRIVER (TEN SECS) 

_ : 

8.9 I 
: a: 9 u 0— E! )  0— a 9 .1 , . fl : : :2; 22 _______ - ._ _________ .. - 2: m" . ,3 “ a ?  DECODER/LAMP DRIVER (UNIT secs: : _ =: m m ' “‘5'" 1. flflflflflli " as: I g @ I M " "a 1 (SEE TYPICAL) L 7 : 1 WM : '  i W L25 
f V 

._____2 I _ I 
' a t ;  I = ' I , l\ 

2 J 
| I 

r —  

‘o s ’ ' : 4:5 I . — ‘ :  : W  FF 1 l/ 
K 4 j 

u I I TEST. I TES? ‘ D an 3 “Y3 
6 

6 ’ . .—0 0—1 : x : : 
t 8 1 \ ’ ENL 03 - - - -33  V + 0 4 DAYS 

- - ._ I : = I 
an 

CK I 2 nmrs ‘ 
# -  I ' I 

: 2 , 
3 : :: LIFT-arr sum D g 1 

n a: ‘ ”D's 1 7 ‘ : ‘—o : —v13xosnsx . J 

A J 7— | 0 — .  ' 
v 

" — 0  J \  a I .H ' »——- : 1/ fi; 0.. ’ / —~ 
0 — .  9'5 1 — .  t 

’ 

D 
/ 

— 0—. 0——o.-"""°— 
- 

_/ f 
"—. :'—.I 

C“ 20 HRS \_ I' FZ“ 
" ‘ 0 — 0  

I D L»? 

0———. 
——O 

A a J r.— I k— _/ ’- FML 
Hmurss seem : ‘ J L L 1 . 1/- {E 2 r a 

v + 5 
I n v 7 = k W 

‘ 
5 r—MIN—lr—SEC 

D \ D  40 
' l l  

7 v 
°°""' “’ 2° (0°) 

REF 
VELTAGE ‘ [L V y m m 

k r oscLmun I 1A * -  
8-1! (38?: _ 

CL“ ‘ E 
' 

+ m. c: me: a , , 
m B “’0 ”2 / —  RESET/ST“?! C 

N ,  H.“- 
- 

a { —  >4 ’ f m (,1 «ms 1 1 ‘ mama c v . 1:? I etc 
I 

20 I‘IINS 
a 

D j A a s 3 m_ >-cl/ 
. 3 fl 9— : 0__q'\‘ o>_f LN'P nmvsn , 

' n 3 fl 

I; 
Pd] 1 I I name -12vnc 2 minus 'fl' TEN MINJ Va": A ‘ 7 a “3 1J 4 , 1 m :  an HIW'SEC) TEN sec J 4 p “L ‘ r 2 9.. 2 POWER 1 mamas. an (mu/sec: , / _  mxm 9‘” ‘J  ‘ “ Guam E >_':1 L9H“ DRIVER IF 0 V SUPPLYZ e was 1r 7 

k 
q 0 00 D 50mm: exam-1m rs m1 . n a: me o 4 was J "ammo / \ 1 

1o 20 40 f \ u , comm. — CK 2 mus 
‘ = 

r W “2 Lu? TEST Llama m; 
r .7 r J J J J . THE! 1 "INS V . '  — 

‘ 1 ‘ x | m | a a A Law nun DISPLAYS au. 3 s 

r __ . 1 0 C an ® I ' 326 3 
_ .r ‘ -r 

‘ V,“ l {T} L rum pm 9 V .mmx me CIJTPUT OF mu IS 
7 551' o W DRIVE! 1 v —  H 014 ' I m y  

mas-58:58 

m1 ups: EVENT 'I’IrER EVENT "PER j i J I “  3; | Ln? ‘ ’ - 014.; can FAIL .nmmn TIHE cAPmLm or MISSION 
, - - — - - -  

”L F7 “W - -  |--------| 0 Tuna: Is amass.” 
I'"-"'""'1 F--mm-----I men -' 

1- ‘ WISE ‘° secs J 
I ”a“ l I sun I I SET 1 

u: a! / 9 Low nu LIGHT IS LIT COHTINLBUELY 
— | — - 0  V V I : V " I 

— L S W  0 2° SECS J Fun Law TEST mm. 33.3959. am 3 

x = l H I H 

4.2 3 CMIWOUSLT FOR "TU SYN PULSE 

A . .I TEST 4 ; 570? l A A “Es“ 
H 72, \ ‘°° “2 3', a 1° secs Loss. Luv seam! Lass mrvnres 

3 up ‘ I l 951 v I 20 
/ : : gm: 1; 10 sec new Lw FAIL LIGHT 

l : smarv | I | 

4.2 .. .— ‘ ' noes nor um up Iron LMP m 1.055 

I '3 ' J 6‘ s 
= '- sum 9 mu GIT/FE? :3 cum: IN mm 3 

° @ ' ' : é : mm Z . a . = 1= .. ~ m m mm wow u [l w 
n , . 

N : II I I "2m "2w“ ““- + OK i- : b can 11-2 M EVENT man Is new 
9109 ‘ II I 35357 ‘ I m A l ‘ ' av LIFT-err AND neon? DISCHETES. tun-m 0.1mm 

755' ‘ : II I ' A * 6 { 
D I: set AT LIFT-OFF ma an nsco eonnnnsn um: no __ A 

Boat non: snectso) 

son a; as an i A 
-§---£3.J LEE—”3-..--.JI Lulu-n-II-l 0 M . EVENT TIME A I MISSION TII'E ‘I an “um um POWER 

mu sec " DAY in "IN SEC I: am: 31M 10 excess REF venues 
SUPPLY 

1 = - an activate Lam ran. LIGHT 
n-—> "26. ( C  @ 

\ D max even: me 15 muse 
O SHIFT REGISTER {TYP 10 PLACES) .‘C’ ‘C, .. 

3 ms no, man RESET SIGNAL OVERRIDES ma 

k J ‘m‘ 
J LOCKS our LIFT-OFF sna‘r 51mm. 

f r f 100 HZ 1231' 

4 SECS 0]  J 
2 

L1 
0 I \ _ 1  ~ 0 

mars-s: D FORCE count up cmwn mnmes 

2 ; ”ms“ ; .— Tl“; k w  = 15mm": 02'! 5 5’ 5 g z m "3 J 0 sum up WEN 22m IS Ream-Isa m 
I m 

, m: was none 
I "Z7 on - I secs 03 EVENT man even men EVENT TIFER I '—‘rn.rsn mm 7 . . . 

- - - - - -  38 l l — — J  W T  @ @ l P - - — - - — fi  P - - - - - - ‘  F H I I “palm RESET E REIT II me I up I I 57m J | I 551- J £15.13 (313. sync PZs \ m _ _ L J . V_ 
.. ------‘ . / 7' 

no a 92 

: I v v I I V V I u maul. 13m: R27 
m. F? (M! m mm — .. l — ' 1  

'— 

u - - m | H I l H—I-o I "m 
.. n a u .. a a 

.— —- . “EST I ‘ 1 stop bl—RESE? L26) 

Ema 

! Auv‘_l————J A r v l  0——:—‘serv I H 42 ”M . 
C“ "c“ a: . 

I : : s a” ' I I T ; \  . 100 "z r. 

S'W‘m ”“5 mum m g  no 9M}: mmmunm 
: g I I I I I 4.2 / E E — B U a 9501»: VIC. nan: my" a. a. me: . 
| V I I I I I Z .. IL _ 

cm CLR GLR \ ' on 
A 1 - — 

I N I | I I T : _: ~.. ~ .. — M W rowan 
T T V n. DARNELL 1 

I TEST A I I 5W" ‘ = : "ESE ‘ I -L " 
m. 03 mu :45 um- I" I TIMERS 

I l I - ‘ 
' ' ' m h - : .. . 

513 at. ca 312 _ 

_ _ A 
J 

m " '  "svaqzsnur'rLE M M  3 1 0  ‘- ‘_ 
mumsxmtcm-ws-ay ALL ' 
as D 1m: 123.5 x 34 Put BJU—l mm- 1 or 1 . - ‘ Q BASIC REV c-5_] | BASIC REV 0—5 

5—— 



[— v u I T I s L R I o I P I o I N I M I L + K I J I I I H I G I F I E I D I C | B L I A l J — l  “7" "my" m 4' mm" mm m m mm can" rims: cunm mam mos: con-Uta! ‘ can u "was: warm mu. m mum ml. most men one: was!" a»:- mu vmsnm mm: W b / — — — — \  W M » !  9 / — \  W m  W 
DWIEI WWW? m m ”ER-SIM "KI: - Log, - - 3 - -  - - - L ° & D - -  - - ; u : - -  - - - L ° £ - -  - - - - - -  I" -1 --1l  9 If? 1 r 1 1' b up : r 2 .1 b r 1 b r 3 ‘1' D r 3 1' > . - I I x a II T . I 1 2 I 1' i 2 1’ TOGGLE SHITCH INTERNAL ASSEMBLY nammcs : T 1 " ° 5. I121 vZo : 4 J H H  Z: 3%" : T I c '°"’ 2 : A": an : T I c :3. 3m : 1 3 77—93 a” 8 l 1 OT 3 lg IPL cm 3-3 “3'2 ' :- r' ”9': 3 i | m as ' ‘ 5 ' DI 02 u . o a: ' 2‘ : r; m as: 8 : :“—. :5‘1' : : . :=: : : : . %== 3 4 4 4 mm I—‘oJ’ I I 7 . 5 I I 1 l a l I—‘oJ’ I I 1 ' a I I H II I E  '— Im I H I I — I : - — |  I N I I h :  perm same I II I 0 .1 7 <5.) s vZo l I I £94 1.1 I T \ I“, 2 I I I ‘0 :g T \ nor 3 w,” I II I " I I I "V"  I fame“: I I I l « ’ m  —" LOCK spam LEVER I I ll 4 t 3;: c { sm W "3 "H I E] I 2 1:1 : able—f BI 01 I I 1 1: £4 c m m —' l I I ll 0' .01 l I I : I l l I l 

’ - — ' - '  - - - - - - - - - - - - - - - -  LHIiO-G----S‘ID-' : 1.3 g H l-FflhO-S----Sfl-I : =3 : “I. : L%§----s‘2-l : 2 ‘I‘ : 
can 

I : ' ~55 : are u : w : are a : ‘ +35 : are :1» BALL mm: £* 5" H — — — ®  :21 5 E 5' i 1s "21 i ‘3 ‘3 i u 321 ROLLER :55? I I 0.2 I “2 3.2 7 mu: : mu : mum mm:—h : mu : m y “  new; : nun : mum 7 
' . S " ' s " 5 mos new" assv I I I I I r I cmu—mm—mm: “1% | I E I ,  | “me I ; . “m: I II | . 

mun 51”; m I Y I I Y ' m : ”LT Y : I W I . I w I ' ‘ - hflgg----S4IJ knuio-‘uuuéfld hpuitEP-ws-E-éflfl m 1  m ‘ Pm nus: , 
— L 

— cm was: man mam. mos: mm cm was: mm 
m b OUTPUT b 

TOGGLE SWITCH ROTOR/ROLLER ASSEMBLY I 2 s : I 6 5 II : s :I 
ma 1 -1 I A - I L 4 I A - L “Tl _ O, ‘ V  W I V ' fl 7 '  I r V w ' 7 '  ‘ 6 5 6-1 : Ll—o' ’ «L1 : Lin—3 #1 6 

n ,2 : ‘ I u 12 : I ‘1 :2 :I 026 : b———-I-—-o - 3.11-2 l I l l l ’ mmm 9: ail = 9-: =3 - ; z o 7. - < 2 /— 1 :L é 5 g 3 it , l l I I — [PI-WEB I n u | u to J | 1.1 x: | '— sm I . . ll sum ll . ' I same? I I 7 1 5 J 1.5,: J I I g: a” l rm”: 1 L‘ g H ‘ I 14 13 | ‘ I 14 13 I 
I II I I I I mam-an : um: fl : um : : new? a : 

u u 5 on ' 2 ' m - I a - m - | I 2 . 5 k : a: o : ~: : 2: A A 
u 2“ | ' _ .  '- | 21 C29 ' I L ' 23 28 ' I I. I 

mm sun: ' ' I 12mm": I I rsnmwus | l 1mm": | 9 u I22 :21 | I :22 «Z: I s“ . IIZZ n22 'm. as 537 I 
3-2 3-2 L I I - I I I J  0-2 0.2 L - - - - - - J  8.2 8.2 L -unun-J  

4 1: gm?- b m m m w s u w w m  uses mare ‘ W‘ m m  W‘ , u 2 cm «Z: PCA ops m on ops 2 90A ops D m m m m m m u m m w s  ”1:99;: c r u n m n m u ,  u nopxmzaou m g m c m  D r — H  are 0.2 - 

4 D ‘ s (3 A Q 4 D mm mm mm TAILEI mu m m m m m m 
“:5 “’1'“ “T" FPCA~3 ' FPCA-2 . FPCA-3 FPCA-Z 

aux m m am > m 5‘ . m flax m m m D RT" 5‘ o 1 1 0 y 0 P J 0 a o weer-mm :: 4-. :I :I I: 1 a o n N : 

m m  A “  A A ‘  N 1‘ “ ‘  m m  ‘ A A  A A A  N u 1 :  m m  ‘ A A  A A A  

bammsunw.  u comm resinous ' "  ' "  '1 N n " v  " v  rr w - - -  " v  

Q . Q , I} I} n L} I} I} 1} H I} I} I} I} a a Q m m an: m m ' m m 4:: m um mu m 

.4 RFC u RPC 14 m RPC .4 RFC N RPC .4 RFC N RPC 14 RPC N RFC u 
"I ’ c ‘ '1 c n A A B 7' 3 N ' g ‘ " cu " ’ B ' " lgP " ' céu ‘ 7' [SP N 3 3 9 [OP CPU l P I P CP CPU 

"3° 4 mm. 1 comm 1 ( common. 1 < man. 2 comm. 2 ma. 2 comm. 2 ( mm 2 mm 2 3! Low: Loon: ’ I! l! LOGIC } I! l! Loon: Loon: I! l! < Loon: Louie I! I! LOGIC Lame I! I! < 3 L ' g; a. lg g; 1% a; L: =1 
E m  c season E m  c season Esm Esau» csacsoa assume Esm Est-3m Esm 

emu. mos: WEI cam mums: man man. was: mum — m 3 nu. 1m swims. 12 comm mamas W — 

1 — 2 — V”, m ' 4 ; ' V“ FLCA-3 V“ Vw FLCA-l V” V" FLCA-z V“ VEss m ' ‘ g ' V“ FLCA—B V,“ V“ FLCA-z V". V,” FLCA-1 V"M V35 m ' ‘ g ' V" FLCA-z V“ Vm 3 FLCA-3 V“ V32 1 FLCA-l Vm I 
"°- N I "N "H F?“ HYBRID F?“ "N HYBRID PP“ '9 u I I "N HYBRID "‘3 "‘2 HYBRID “P” "N HYBRID "H F“ u I "*2 HYBRID “"2 HYBRID 9"“ HYBRID I 2...: 1i DRIVER 2E DRIVER : 3“ :  I 1! DRIVER DRIVER fl DRIVER : rub: it DRWER 1i DRIVER 1E nmvan 

I ‘ l 2 I I II I 2 I I I I II I 1 a 7 via m W H  : Vsss «AW—o .L : Vess mI-N4—o : H 
m 3‘ ll “-r-D. . . FD 3‘ ' 04".. I O . . m a I nun-+0 ” O Q Q s o I l 5 a I ‘ l a a II . 3* 3A 3A ' I 3‘ u u I I 3‘ 35 3A ' ' ' r ' : :: ' ' —— V 1 n n F V I :2 n J v :2 u — $ 3» —O : - as m % I - m : .. 

” uni—+00 ' 3‘ I gun-ion I u : :qnh‘oo : 1 1-: ‘.‘.‘ :3.— sum m m  an In: Illlllllll'fl. 51mm ”'5 . :I 7—] : : - j I I ] Lm;mmmmm a m m u w m  any" an I L‘ I on ' L0 I m I L ,  D“ I I “'“'m""—. ’ m m ' I ' ' I l m‘ “‘ I I ‘iEZflUX... I l 1 am am a. m :  on: no 3 nus c 1 PANEL os GPC 514 I TCHES l I I I I _.,,zm,._ I I ”A“  E“! — -- u I ‘ ' I I ' “mm W"- ' I I ' — ' I I mH. . I -—-—- I "In." em mum m I -——- I mm” no | ._.__._.. | llfllll‘l’ an our: sun: m m : m : : arr : _ : ow : ‘ —  

i I: I I : I?
 

'5
 

I
8

 

I?
 

r I Lfi;.;8.|.1;§1;-1 at. “Em 'Wifimw 9:1, “fian'fi' 
I_BAS|C REV * _ + B_——DASIC REV _J 



M . 1  L I K I J J 1 . !  H I G ‘  I F " l  E l D I c L B A 0 N 
;_ _ mm wovn I um:- -cm [ vzasm- mm _ . one. ”y" am out F——m51m um: 

my Hans: mm - mm mes/01 um um vmswu gm: unifies: m D can“ Hues: comm: WHO-am / — W  on:- 9/04/01 man can vamon- 4m: 
| ‘ ~ I I . 

'- 4 1' r 4 1' ° I 1- c or s : 2 a II 
I t 2 l l 3—1 m- a 

8 ' ' | T e no“ | —I ' t to“ 2 I I I  mun ' L 4 ‘  m m  8 
z I l I men I 4 3 [ c  "an ' i  3 1- 0103 I “ M "  mo: 

‘ 3 1' I” o: 3 :  = ‘ BI 02 ' l 1 J 5 I II 5 ‘ I . I - - J l I : I H : J I i ‘ ' 4 : ' I I 4 I I a 7 I I so), I I 1 a I 5 5 | - I— I 
I “ I I '- ' ' 4‘; ‘39 \ nor a _ | = ' ' ° "-3 l 3 m- 4 I l 12 11 I w" °° — ' ' I u ,2 I / $137 an I - : on 02 I I v : m o: . I _ _  I I I 
' — I I I n  a s«' I 14 13 I 
In 0. “3| I 13 mun-n---- | I lmul 

l 

é-u
 

0
.

:
 

E 
i

f
 

g
3

:
 

‘ 

[
:

1
 

2 
-
2

2
2

1
1

.
 

SI
S!

 

E 

m 

I . ML? hat-g-- 580‘ 
figM-nub P - -  

— 
— 

W W W  ' W W W .  

D ‘ ”In“ I I > n- . -  . ~ . n n- - r - - - ‘ - - - 1  r 5 1 

c I s s _ é. o— 
L J i

 < 
35

 E 

0)
 _ j; .31 ' g -, W "  

6 G :  Lb?- ‘ ' Lp—3 L0 

mas-x _ || . : 0-0 

G :  I ° 3 E = 5:0 =_1 1 A i ,1 5 - v : I 
_ 

‘o' ‘u' ' g 1.- _. 
5 Is : sun 15 J 

L4 1.3 ' ‘3 3 
new " : m : 

u | N I 5 I ° I m I '3  5 (=9 ‘" I I: {I 6') : 2 A 
"Z: < 25 ) I I || :12: u | L 
3.2 Z MINNIE H ‘ 2  “Z: : 1’9."m 

u 2 II 

+- 4 a = . > 

+ g%-:0 ' ‘ fl ‘  ,. “ ' . . ' 'u .- 7 D mm 19 new ev‘c's nor/cw; Uses no! In: ‘- 
' - ' - 2 :  fl “  ' ' ' A ' . ' 

A 
I? m m  12" D m m m m w m m m w s  

r—H nor 5 m a on . 
y A , y x 4 m M m M p mm: mm m nus: 4 

mu: mum «mm FPCA-l A“ m FPCA-Z F PCA-Z F PCA-l o g g . m I " v  ’ m ’ . ""‘ m o x 1 1: M- i: “A 1; x o wanna: ‘ n, = II: " '  = .4 ‘ 1 I o 
_ ’ it 2: m 4.x: at: u " n‘ A“ u .4 A“ A“ — 7. x N - - -  - W  r: H w mm - - -  _ - W  a 3 ma. room: sum». to comm posmous m1} {Hm m1} 411m £1"- ' "~13 4:1"- ~«I:} 411m 

n c r- c 7' 7' B " C C N B 'r B N A 7' A 3' ' IO? 1 cgu ’ c511 ‘ IOP ‘ :3? 5 ' CE” ‘ . lg? b '32” I gap 9 a g 3 
4 comm. mu < comm. cannon. cannon. column. comma. mm. 5 I! ( Loolc Loon: ) u l! ( Loan: Low: > 3! Lone > H I! Loon: Loom ’ 3! ¥ Loon: Lone ’ I! 1! Lone Loan: ’ H 1“ ..1 1“ M1 .. 1.4 ”1 L "1 1“ ”1 v "  '1' ' n  n '  '1' '5‘ '1 '  v "  . raw v w  " v  

c sum Esau c sam- Em Em E m  Em E m  3m Esme. 3m 
_ w W m . ’ ". m—_m m yams. D 3 ms. rm svneu. 12 comm resinous _ 

I r - - - - - -  I 
4 s V“ m H; L I V“ FLCA—3 V“ ._ V"m FLCA-l V,” V" FLCA-Z V". Va: ” M L ;  ; V” FLCA—s V” I V,"! FLCA-Z V“ V,“ Fun—1 V” 

W an n “  I "H HYBRID "‘3 "P“ HYBRID "‘1 "02 HYBRID "u ‘9 u n ”  F’” HYBRID "c3 "‘2 HYBRID "’02 FF“ , HYBRID "H ‘ z : “DRIVER ‘ “DRIVER “DRIVER l 1 2 “DRIVER “DRIVER “DRIVER a? 

V | . 7 l. V188 ”A lr—O. 1 If ‘5 m 3 v 

n 3‘ I n+0 II 0 . . m u l can-o O . s 3 II I s c 
:l u a. u 3‘ u D 

a: u r v a: u r . 

u “-l-DO ' ’9 on-L-o a so | "“‘*1 o to 
I m "mm 9‘“ sum-u. m m  an m lfllllll‘llll'l. 

on ' L b  LFI L“ m m m  H mm 3/21/31 “u”- m u m “  W 
I 

l I l I WITHIN: -r""m*“‘ | I are no s so: c :m cm um. um: I “.1. , I “nuu‘  “mu“ ,mmm Items-Isa » ‘ PANEL 06 GPC SWITCHES l I I I — lllllll‘l' an "IIIIIT an I ' man an M / II I — on m 7 
H m : m SPACE m s  M m . ”fig-uufil aha-"2:: ‘ * mm .- m: m. 9- 11 

L1: m 02.: x 34 m: 8.1 - . 
LBAS'C 55" D ' ° - , BASIC REV D_-| 



K
 

_ _ —  “TE U19"? m MI “ I “  ” I !  

7 

DATE! I’ll/.7 W MI “ I “  I‘ll. 

_ _ 
_ . 

MICRO SEQUENCING AND CONTROL mm Imm m mr mm no: 
AGE AND DISCRETE (AD) PAGE _ _  . sums AND INTERRUPT ( 5”  PAGE “-0" 70" ‘FT’ PAGE > 'Z 3 __ (no) PA a: ‘ ‘ :9: 523 m m” . - m Mum m as % w  “$51; "“"s ‘ QMH “m 525 . ' W |> :gz? fl - ‘ In: t 8 

runs: an: a cm 1'0 x ‘ var muss: 

. 32.0 mm 725 m. contra mesa n no: =® 'Z’ L A m 
we 23 m mm W .  = 

8 0.2 sum: “2-: 1mm m m“ n "a: 
m A am a u "2‘ m C see :4 . 

32. “Z. SPARE ' SLED ROS "any m . |23 THE M UTE“ ”HIT Ill)! MIT an: 9 "PUT I”! .’1 - ICE 2! 
8.13-1 “1-: 5pm; 2 

mm mm. Luca ‘- 

l_ W I V I U I . T  l S | R l o l > P . l  o | ‘  N | M . |  +L | _ | J | I | H | G | F | E L D | c l B A 1 
DATE! If!!!" Dig-E! DJ? MIG“ "III. I 

V
 

' mm user RESET nu noes . m I V  ”E $7“ m rum on mm W ‘2‘ an an IDLE m1 
an: 1 pm man came muss: 

mm: mans - mu m D . “W m "B ”95 nos 9mm m 1' ‘27 
mm A 

- Hm. um: cums s“, . ‘ c ‘ 
.-.'-. - W m a sat: on a: we 2 

_ 

my a s a u s a ”m asset m m: 10 I22 "' "m” “u" G’) 12: I“ 1»: aces 
— 

. . m  . 5“” um m cm mass: 
5“" nut ‘ 1 ‘ ‘ ‘ 5 NZ! asset In no: r I Lava. A INT ' - Hutu-Hana . use A 

02mm 1 1 0 1 1 0  ( 2 9 ° 1 2 :  . i u ‘  s Z I O :  O :  . 03 [PL cm 1 o 1 1 o 1 3:52! A» no: : ®  52‘ meant/mm Loclc uve. I I" IOP L30 kL STORE . . _ um um: u '36: 5 fimm, 
- o o  lZl‘:>——. mnnarmnm . - “I I ,- t: ‘1: z t: I 1 E26 921 :Z; :2 ( > m; not mam (um suit: m m V 3 ‘ 

é 0" MUSE-"1 o 1 o o 1 o Z 1 < z s >  oumncm nmso ' ' :1?! m 1  2 7 

‘ 05 mm 5a. m. ‘ 1 —- - 0 ° 3 

‘. 0 0 1 0 0 1  17L Loon: x 1 < u >  m p m m m  new: “ A  man w e  ’ 2 "  I , , my seen mm‘nc 
‘7 ‘ 0‘ W 1 ”Y —‘ o o o o o 0 mm """m :21 15 m: mun m ___D£___mz 2 am ‘ ‘ “m . I mm c l 

m 

L or mu 2 RDY — svsrm RESET _ .  m o __ov__mw ‘- MID WING “"5 — —  ‘ -' 
[PL J L . : 0  .21 DEV.“ M “1" ‘ ” I57“  REGISTER REGISTB m “ I “  m u “  m m s o - W 1 new m m - a «Z: 

. mm 91"“ “‘7 rm: mew. mm m1 m' 
“2" 5 

‘ °' ”C " "s “U" mg our 5 mm nus or coo: mun mm mm m m Ins-1 
1- m cum . , m m an mun. _ —  

‘ 0' m x "s M _|'|_ M‘ m“ " ”I :23 mm D “  I." mama ' mm mm mun "W upset: mm sun: can Ilium I I 
‘ no m x ass nun m. mm a ‘ I nu ma mum mum 14 nm 7 ‘ 
i ‘2' as . I m: no: u '23 mun IIT "W": "m" “an": .nms ‘°’ '° ‘ 24 m IWW Imm stun same news am 1 muons ALU z mucus M m u 2 ms rum — 

‘ u are x nrs nun ‘23 H mm mm um um HALF) mm Imam 1mm "2' am an: m Lane I, m m aux 21.3: mm am It nos may W W’ Law «1 LEFT In common mm mm mm m - mum at 

—" mm T): 10-13 "L 57"" LIVE- 0 W m“ cum ’ um um; nu: M mum mum m cm sauna: um sauna: BEST I 4‘1 > 
:2 sun: we mm M ‘ '- "" Z. . W  .2: ”an mun mum - — —  A I c "out up mm m- , um 

, 1 ‘2’ use mu m 1 (mu m: um mm a to warm us: 
y 

r 13 "° "3"" ' ‘ am an :9 MN I —— mum "5 °‘" mm: 
“'21" 

u 5,“; _. “SW-5 V WWW” 
I mm? an H mm“ '7 r I I I I j I I I f I I I I I r m 

I m‘”"  ' ° ‘2' M " - -' l l l I F 1 l l 1 L L l 1 J I man u? as: as: 
3 15 ms»: our -—~ rm 1 sa. m. 

l “"379 mm 
I 

'Z' 6 
”“2! 1' L.|\ mmv m m m u  mm rug“: E m -  . : 0  e ‘2' mum mu 2 ROY I I I :' ' um ‘ u wan m ms nu: mum man: “I: anus-s can». most mu. m mot-I cam 

LEW-9"" mm: mass 
6 w m n s m m m u m m s m m i  

6 x 20 m 1: sm _. W '2‘ "TI 1'5“ . W .F a... 5/0 BUFFER an" 10' no °Z(:)".—— — ’ .  “Z“ 3 2‘ “"3 x 5"" —‘ . | "mum: assistant j “M'- 9 ”'7 mum ”mm” mm m E“ ( 18) PAGE 9mm m: ms or me Lam mac-r rrs Inns. mm. m: mm on m m 
’ 22 mxsmr —4 "”253 "‘- . ’ 

sum mass N Lamar: mm mmwsma-o- TOI'I'. an urur mum 

‘ ; n I I 9M5 sums mun-w 
mu- To-o- m m m a m m m  mm: 

3 23 GPC X STIY —‘ n 
S B I: SPIKE 

STAN-B IX m ‘1.24) 
; g g g 7 (mum: 

seen [momma-Homo: to momma mum ssmno 11mm. 
' ms rm. Loom ‘ 3‘ 5"“ 1:: m ”-20 "Z, IF rr IS A '0' m: mm IS mm to THE an. IF rr Is w no music: was run: _ 

g 24 are x nun r—d : 
sun: 

" a. sum 
; 25 5pc x mm _. : 1:51 nu. v01: . 

' < c ’02? THE rest nu. vars «sum 1: mm VIA In: no m new 731 REOISTEI‘. 

-— , __4 mm 
‘ 3r mum it! my I us": nus m n :5 possum; ran 50mm: to saw me mm: I-mL mun 

‘ 25 are x nun ml v01: ‘ V I L LEVEL 0 m ‘ w." . T — —  m 0 I2' 
3 27 ” 9 * “  —‘ 

“ ° Z ‘  m m v m m w m m m 1 m u m m m m m u m m m m m r m  w "means «an 
. FAILVOTES LEVELEIN‘I' . . m  < ,  )2 m [smmummummnsmmn manaouansrosnunsmmmsmm 
- n L a 2 

m cm 
2 2! m X SYNC : ' ”l a,“ ms nu: _ suns n" O °Z‘ H f D run "our UUCIHATIUI an m nesrmmu mums. s2: mum u 
g 29 are x smc r—J - "'L var: ‘ mm me out ' sun: D W nan Amuuz u-w 
} 30 m x sun: —-I : out man s,“ i . "‘ 

5 
. fl 

: t. 
‘ “Harm: D u o m t m w m c s m m n  Immmulnursmua: 

5 c 31 “PC I 5"” 
ova mo 3 t2: - . ‘ l _.._ m 32.33.34: to waist: 11:: are mmm ID'S. sax mums 3.1m 3 . M ‘ fi  “H ' ' - m w “-24: l ' _"."_"2§ * 

3 32 'D 3'7 ° : " “u um mu < u ,  vZ: m svuc an ”m ° D m run nu. me: am To nus more HILL m1: A sum m1 ms nu: FAIL um 
‘ 33 m an 1 - FML VOTE Loon: 

m 
t . LATE" LII-'1 DATA 

— q  

I g 34 m an 2 :1 _ A J l LEVEL 5 m '"x _ 01 "____“ mm ‘p' D LEVE. n r m  Realm ans 1-: manna: 0.1.2: m: names: new: 
“ ’5 "5 W W ‘  ‘ - .  = - W " """" ""'  m HM mm: 

: 

m 
IIT + 

9 4 ' " 
In mun 1 2 3 man women 

3 an ass was 2 : _ A W “'L ‘ ' 
um nun. mat/mm DUAL MIT/RECEIVE mu: 0 o o no 

| 7 
V 

_ 
m y  ‘ , 

-D| ’ 3 ass was 3 » ~ < u i 3: cm 55:. A = 7 .. I, “W‘” “T" " REIISIEII 7' . a: mum o o 1 nmee our mm m 
‘ y ' T .  ° ° B ° §  n o  I "Z’ m It! mm — o 10nf.uz.nsnnmm 

: 39 cm SEL a _ r Imus? 3 .;. E E I: fl 5 c c 
mm min 

DISCRETEIDI'U‘I’S-M ID ' fi E E E E E E  c E E Ida-t 
o 1 I mmsmnpmmm 

, ..- ° - - - - -  24 
cum: mm. 

2* #0 FAIL VOTE I 82 BIT 3 g T E < d u I: In I ! FAIL W m ' m 
I. O 0 PM!" I 

3 41 FAIL "TE 2 ' H m1. R: an 4 2 “2" 4 3 d d d d g 2 'Z‘ 
1 o a nu mun am 4 

1 42 FAILVOTES : '- me m a n :  i n E E E - J  

1 ' 0 ” ”  

4 t] _ : ,_ our 126 
M11 DATA mx 

1 1 1 unmusn 

‘ 4 3  FAIL  VOTE 4 r : 7 A REGIST- 32 I IT  ‘ “ ‘ l  SILT 

n (Io-1'” 
mscan: ms - an [>5 - a an m flux "’x ___________________ n: cot-m 

‘ SELFFAIL 
. . """ - - m 

DI!“ IIHSIEDEI mnlulmmpmnoumpmmrrsm MM!" mm m m  
f g g ; 3:: mm m: 1 

fl ,5. _ m  w"... m . , . a $31.»: PACE ms nu: ma. 9mm [8 man mm: on nun savanna on no 109 Ill m I 
. .  ‘ . I - . . -  - I - i l fi m  - ' W 

‘ m  
u c ' ' ‘ a - . 

I .  1 0° 9’03""- FML‘MZ 

nus-m us b-wm'mr - mfln r m - uflmfla r m m n m  

c 
m . . .  ..u_.- . - n3 cot-m so: 

_ 

‘1 as m 4 FML 2:: m: : _ _ , : INTERFACE AND MIA CONTROL ( IH) PAGE _ - '5 '  m ‘  .E' ‘_‘—+‘_ 
1mm at 1.04 «1. ma on m team: A LEVEL E mm 

— : W m 5 ml. - . - : 

D use sums mists: 

mam 

l 

mum - mx uux a not 
I use Mir: 

mm: mars - son In D 0mm 

am" 

‘ omen”! 
”I... m 

In ]1 |a la lqs lc lT ls j lpolu l lquanslu ln l  
‘2 or III) ACTIVE 11 < ' ' REGISTER ‘ ' mum ‘° 

m m 
mmwm m 

on sun: m m mm m: 1 “u 2 
mm 3 

‘L a. we may 1: , - 57m mm CONTROL REGISTERS mu m GROUP 5 
- 

3 to 9m: new: PC wo r20 3 mm: nun-m REGISTER 'Z. ’ GROUP 5 b m: mm: mum cm an L0) I 
' 1: sun: - cm mum mum. o 

l I 
mum 

12 SPME MI! RESET! rm luau. 0 
no: m cm no: I 

sue snr m "mm. 

I: SPARE ” I l l  RESET) 
0 00 

m m _ . - ° ' 
m m Tilt IIJ'I’ 

V 

nu ma —— 
m 

14-1919»: - mm .. m ’ m sum mu: m mum. mm” Lug: '. - W SEV m 
20 we SELF sun: 1 

- . - I I —‘l 
P 1 RISE! PM!" a m  0 1 MZC “LT/mm E mum! ‘ ,.,., m n- o '2' 

I I Lo] 11 2 [ 3 [  4 1 5 1 6 1 1 1 "  3.1011"ulnlulIshqupqupolzl :2 2: 24 as so 31 _ .  

2: sun: 
' V [on/mm smc «an IE! 

22 us nun 
2 . «my. TWP! HYBRID ”‘1" m we msmumou 

— , 
' W m 

ms our 

6 2: sun: 
’1 -'3 mx M m H 

m 

24 are sm mu: 2 
' ' GROUP 4 m an 1 nu msv mm — mlmmm 

25—211mm: D '°' m'm‘“ 
mm Im [mun “ , GROUP 3 ocean: CID/DATA mmm mmm mm 

sm 
2. we saw 5m: 3 asctwn m: Racism! an: ['7 

m rm 
WT” mm! c m" ‘z’ 1 ‘ b v: on. ma 1mm m m ore-1. was 2-5 M! 

:9 sun: J '2" ran nmus 
m s  an n I: 

_ . _ o _ ._ - .  
SIHILM. run DETAILS 5:: mm I. u 2 

‘L 3° W '0 H "' sou-u: um 19 A M '5 "' HM "FEB ., 
. 

I ,' was: run mans or mm: mm no «man annulus 

2 v 3‘ mum-um 
‘ 

9mm 
mmmmmo—mmm 

oz: , mus :- ’ :1 | I n u 

. 

7 mum sum: mama! . _ n V [W'W‘ 5"” . HIT ME: ‘ muggnm W m =. n m m l ‘ 
mum 'Z' “Z' :0 mm 1: 1-24 ' _ " — ' = |  ’1 

.' D m m / I ’  . 
'Z' 0 mu m: . m e ’“Z” mm 1:: 10-13 fl l  1 1 ' “I D l .4, b , u, mam 7J 

o m m: 1210 1 mm 1:: “-11.2043 .1 
x 1 GROUP 2 m ' 

' M ms ‘ m nan Lo m mm: m can In 0 u a n m mm m z: I 34 a I , GROUP 1 samu. m: can 

— 

4 ’  - 
mm: 

INTEIIAL p m  ' WM - SYNC m . _  mac summ: DATE .3 m. 

. " ”5 PW" "m" - - - ‘ ‘- ‘~ - sum an uncut: 9"" a” “"9 1mm assure mm .1 ww'figéa mm 

9—» (“TM . _ mu 
m m nu m a  ' 

080! w e  “fill 6/24!“ 

2 a. ‘ ,M 
’ i _'J l l on 

Ida-2 _ I'I'I'H.’ ' ' ' ' 3““ “If... 1 
1 

, H 9-- o-r- «m GENERAL PURPOSE COMPUTER " nus mum m mum m / ' I. ) 
1 m (m: m -+- - a“! - ( I /O FUNCT I 0N5 

. 24 2 m 4 
inn/nan m 

"P - - JP? 

Ina-a 

,270m'” 
sue: swm: IMHO W m‘ c 055 c > 8 12 

u "2' 'Z' ENERAL PURP onpmaa b 1““, m - 
_ LED Inn 7—23.51”! “ $ 3 1  | m 1 w 2  - . LEE-{C REV D — _ _ _ _ _ _ _ _ _ _ _  r fl f , BASIC REV DJ 



v ‘ U | T j s | R | o | P | 0 | N | M | L + K | J l I | H | . G | F | E | D | c | B A '1 
mm ash-1M": [ mm mu. J ":3s mm . mm ways? mm:- m VERSIOIC urns 

‘ gm:- WWI-T «ma mu vmslm ”It” 

-" 3 ------ - -------------------------------- - ----’5??m?’3',‘3’TT“-’ ----- ---------- s --------------- 2‘ «- ------------------------------------------------------------- g ----------------- . ----------- --------------------------- .................. . ------ w v ............. - ----------- .......... ..................... ................... ............. ............................................... ............................. .... . w; _. ............ . fi fi  ............................................ ____________________________ _ ____________________________________________________________________________ ‘ _______________________ _ ______ ‘ ,,,,,, ............. ____________ ‘ __________________________ . ................. A _____________________________________________ _ __________ . ..................... Q __________ ‘ GENERAL PURPOSE OWNER E WW ...u mm W 
3.12—1 ' -' . . ‘ H—BUS twmsss: 4 Mr jfl d 2‘ 

yZz {g,—.~.-._-.-,-.-,-3;.4..-_o.-3:33;,-:.-.-..-:.—,-.¢:.i.-..*,-,-.-.--.*.-.-.-,-.-.-.-..-. - - - - - - - - - - - - - - - - - - - - -  :_-.-.-:?:- ........................ g ................ v ,-.-.-; ------  . .-.-.-.~.-.-.-. ......... . .-.-.-.-.* ............ -. ...... *- .-.v.-.—.-.- ........... ’ . .-.-.‘.9 ................ . ....................................................... .'..'.'.°.'.-.'.':.- .............. .: .'-.*..'.'.':.-.-.*.-. ................ ‘ ........... * .'.-.‘.‘.'.'.'.'::.“ ............. " ................ ' .'.-.‘.'.'.'. .............................. ‘ .--xxx-2:333:32: -------------- .1' air: -------------- .-.-.-_-.-.-.-_-_ - . -_-  -.-.- ................. ‘ .-.'.'.‘.-.-.-3:.-.'.‘.*.-.'.'.'.'.':.‘.‘.'.T. ''''' _, -.- -.-.-.-.*.' ° .-.1.'.‘.'.'.‘:'.' ...................................... . : .- .  ................................... , ----- ‘3 ........................ , --------------------------------------------------------------------------------- , .......................................... . _—_-_._-_._r_« .............................................. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i .-.-.'.‘.‘.-.‘.'.-.-.'.-.-. :: :: I NT ERR UPT PAGE ( | P )  

' ' :I 'l t '  n. :; |I 4 0‘ 4 

8 “2“ ' ~: 5! .: .: t: .. i. r " ;. " 8 
:' .* ': :: CENT-HAL PROCESSING ‘1 V 
-: ;: cnos MEHORY AND CONTROLS ;. .; .; INSTRUCTION UN I T ( nu: EFFECTIVE ADDRESS .; :; UNIT (CPU) CAPTURE REGISTER . 
‘: ' :' I: 1: UNIT (EA) :: :' Z 

023 i: “”555 mag. 59“: ”DRESS UNIT 1 ( MMUIJ 1' .; -I ;: :1 PO‘HER on RESET . - 
.; flux REGISTER :1 I; I; REGISTER an a 4 ,Ir ', I." ------------- 3 ‘  l: :. ”Z‘ SYSTEH RESET 

1 ' }  can ;: :: --_-:.: msmucnou nzcms Loclc E: .: :1 :: -. 59mg Pun-1!; ] HRH-v mam 

59" mm “‘5'”: ”DRESS ‘3 1: :1 flEGISTER an a ADDRESS :1 I; EFFECTIVE -: ;. :1 can: mean 57a _ . ‘ . . m" ‘3 
COUNTER RCVR :; 1‘ :- _ . - _ _ _ . . . . . . . . . . . .  . . . . ”2T "95 :: :: noun ‘2? :; :: .: ' mam nun = - ’ - a:- ‘. . :: h :. 4 x 15 - - - - - - - - - - - - - - - - -  - -  - names .1 ;- P395 CNTR I; -I »: PZB INTERRUPT PIGE i. .1 -. 1- .- ans FLA —-> .' u 1* "- mun ERROR '- 

' I  'o I: . '  EFFECTIVE :1 :: I .  .h In an 12-1 ' .  

:1 4 -  :1 i: ‘ ................... - .-.,-r arrzmvs _ .  Awasss "" :1 :; .124 1: :i :I I I  nzuonv PARITY I: u 
I: 1 . ‘ . 1  ,_ _ i; :u .- _-_q.._ ------------ ' ----------- ‘ ' ' amass DATA —> CONTROLS .: 1. 5‘ 1: :i .: IEDC :: 
;. .' ADDRESS EXPANSION LOGIC :- .: 4 x 16 -. ssousucsn now . i; .; :: ;- .; :; 5mm , :- 
.' .: :- BITS ; CONTROL :. '. .; .1 ;- -. .: 
:3 'E ‘ I ODD ADDRESS :- 4 ' msm —I\- .; ;. EFFECTIVE EFFECTIVE ;. ;- .; t; | INT DETECTED ; M 

7 '1 f1 1' 1 r ‘ 'I I: ""' """"""""""""""""""""" ' .9 TYPE 1... p .; man man .; :i :: ;. :' - 7 
"' 1’ ‘: | EVEN mmss 1: :' 950005 '3 1: * "U“ 5 “U" I: -2 :- -l - . """  .; ;: 1 H55 :. .; FLA I: u ‘- 1‘ .: 2' 5W“: '1 I. HMS 1. -' I ,  . I t. ‘. 'n I n. . '  . ._ n" :. .1 :: :. a i; :. ;. :: ., .; . SPARE r. --.—..-.--..—.-—:-\ ., :. .: :1 -. .' . new :1 a —: '- z; :- 2001* SEC 'i - ‘: -1 I' '1 j I: :: SELECT RE“ I: :1 EFFECTIVE I: I: :' ': Em” “HE“ moor TIME OUT :' I : ‘ I‘ m '1 1: I l l :- .: a o B + I .  c .; -. nuns ‘LU -. ;. .; ;- span: .: LOCAL .; I mom" ”am I 5m“ .' _ 1 4 

I .  ' l '  ' !  ',, " : '  I I  ’ I  ‘: s - - . . l '  'n 'u 7 r :‘ i: .: :' LOGIC I. 1. I, .p *1 5 ,I cpu CINNOT . - . - . :, STORE HUX .. PL‘ CHECK“ I |. 
.t ;. -. .' ': I .' -: -. I' :. can I a: 2' 2' .I .- L asv l‘ I nsv [ ass ; .: :. I. ,: .I :, *1 .' T NUE ., -I l .j 

—- 1. .; .; ;. .: 1 _______ ;- I; .; ;. -: assnm PIPELINE ;. ;. ;. — 
EVEN nan ;: I; I ; :: :I snmcn n 1122 :; ;. -! :- I: ‘1 1: { mg mesa 5m, :1 1.0a STORE p :I -: REGISTER .' '- ._ .- 1. -. .' 1 ‘ P ‘1 '- i' " s .’ 1' .~ :. ._ u OZ: I “EN n .' -. -- .' :' CPU BREAK POINT I -I W“ * 3““ 3 -' -' -'I - '- a u -. .‘ EFFECTIVE ._ n .' ' . .' .- nm a _. .. .. l — .  ._ .' .. .v ‘ ., ,. -. I .- as x 0 us I 4: ,. .. rd :‘hfi :' 1' .1 ., .; annness .: :, .1 :. I [INT DETECTED ,: 4 '1 

' WWW“ IMWT ' i‘ comm“ :1 SELECT ;: I: 14 x23 '1 '5 " REG ‘1 '2 i‘ 1- I: i' 1' ’ ' ‘ -‘ .' ‘ —  .' -. ' - I :- I! -' '- -i -: : TIMER A -I -: LOGIC _: 1' {L . '3 _: .. .: 59m: U :, .. 
I I '  'n ' .  ' - - - - - - - - - - - - - -  ’ .'.'.‘.'.’.',".'.'.‘.‘.‘.".'.‘.‘.‘.'.'.‘.'.’.' .' ....................... T‘ .................................. ‘ . . . ‘ ---------------------- -"’ ------------------------- I .  '0 ' .  I '  :i :c 

: i .  : '  SSH/05H :' i: : '  t :. SP“: ': ' :  ': 

6 : CPU OSCILLATOR ' i—w TIHING !: ussn sswnsv SEL i; :i ' :; ': !: sun: :I 6 
: 1; To PAGES 1- ;. .: couFLIc'r DETEc‘rzn/nssnn'r PIPELINE INTERN“- :r -: 1' sun: “-1 '1 -: . '. .: .; :. - - - - - - - - - -  1m oregano .; ;. .: . .- *5“; 1- ;. ;. 
: m m 1; :: 1. .: “a" ‘3” FILE 5 .: ;: FIXED PT ovemou F :1 .: .; 
I I: I: I“Z" I; . msmucnou 4 ..L OPERATION ‘ I; i: 1: I: FLT PT ovsmou :i :i :I 
; , ;- b :- ;. ‘ '35-. . . ...................................................... ........ 1 .............. UNIT W ”“9 'Zz :; FILE '- :- 1» .: 1: 5m“; '1 -I .; 
' -! -: fl Paocam -. fl; .; .; -. ». :- ;. ., . - INTERVAL , , , , , , , ,  . , REQUEST . L . . n . . - '. ' - 1mm 3 """""""""  ' -: .: COUNTER o .: ; '; ; ; 1-; ; ; A FLT PT UNDERHOH ;. ., ., 

: Tgmfwt o 624 t > ; > :1 {'5 3 :1 :2 :2 1': :1 [INT 0575c I: :3 :t 
— .: ':  : .D ‘: : : : '  ll: :: : '  I. — J _ ............ . _____________________ . ___________ . i n  ................. . ______________ . ........................ _ _ :- : ' : ; 4-1.. H a. .; I; '1 i . ,. :5 :;_ 5 -: ;: 4;: :: :; EXECUTION 5““ ‘ v E: E: E: 

, -------------------- ‘ ------------------------------------------ 2 ----------------------------------- ' 3 F  ............................................................................................................................... . .................... . -.-;.-.- .............................. .-.-.-..-- ': nun-tug;- ;: J :; UNIT (EU)  ILLEG::‘:I£30855 ;: :5 
n' I: 1: gl . I... ' I  ‘: :l :c 'u 

-. r —  ;- ................................................ ~ .... ...................... -: 3 , ,  . - . . . . . . . , k :  ................... , ................... - . - , . _ - , J  _ i: 1- -: .: i' s- a: Mrs w-s- -.-.; - “:3 :: := “ram“ ...-_...- a :5 
. '  _ . '  ' .  H . '  I .  :- _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I . 'u I .  I .  ‘ I  . ' .  '. .; MEMORY MANAGEMENT UNIT 2 (MMUZJ ,; ;. .; .; ., ,. fir—N _ . .: ;. ;. -: m we comma ,- -. :. :; 
' ' I  0' I I  I '  l ‘  ‘ l  I: 'o '* i .  a. l ‘ I: : '  I .  I 
:: : I  .1 :u :4 ‘ I n: :: :. :. a: .: :E DI“ FIRITY ERROR I.  .: W "  I: 5 

5 POHER SUPPLY :; OZ? I; :l i: I: EXPONENT :1 I; :; I; ;I :I I: In new" ERROR :1 1: :i ;. I cmos MEMORY PAGE 2 :; «: :: :, AB Hux :1 i: :- I: '1 -I 1: 523 10 EU "mom canon a :1 " ' :1 |:> 'I MEMORY '. I' '- n -‘ '- *1 LEFT 1.0a ‘- 3' 1' " -' -' .l nmm FAULT ., .' -, -. ,- ._ . ., .- ‘. -. ,- cru INBUS . +5 van convamsn ;. EXTENSION ass PARs'mEDc v CMOS MEMORY PAGE 1 :- d :, i' q 1* :; I smn: flux ;. 4 ‘i :: [INT 13:1:c .; I cum :1 
OVER . '  # a '  ' I  I i  1:  : '  I :  1 '  t :  :5 ‘ I  ' I  : '  | .C .: ILLEGAL ADDRESS am my I ODD MEMORY ADDRESSES - - - - .  .; :; I' ;. EXPO“ 'r , .; 1. -: 1' i‘ .g :I ;- sans .; -: :; 

ST‘TUS :I m1! I a '1' m |:: :. I: ‘: N B EXPONENT ‘ :. .: :1 ' :: :a I: 3: N :u :: o. 
I BIAS I comma. -: 57°“: PROTECT " ‘ nun HOLDING ___._. .® '_ EVEN MEMORY ADDRESSES 41;. .; ;. :. REGISTER REGISTER .; ;. .: I RIGHT LOCAL STORE :; ;. .; :: ;. sun: V .; .. ;: 

VOtWE we”; 1: "HP REGISTERS -'--=-2-: :- -: -: _ _ :; .: I; ;. .: ;. ;. 5 ;: :; ;. 
ICONVERTERI :' sop-r ERROR :9 s EVEN “393555 :- .; I: H ' ' '3 ;. I; :' LEFT LOCAL STORE 1': l; -I -: .: SP“: ;. :- - -: o .; Iu REGlSTER 59 man 7| R£GI5T£R 4 -: :- "- y‘aliy ,. :' .; -. .: ' ». :; ;. n 01 5pm: .1 .; :- 

f :. HARD ERROR 3-13'1 mung-:35._-_._._-_-,-_-.. , , , , , , , , , , , , , , , , , , ,  . ,i “‘595 -' ;-'- -°-°- -'-'-° ' a" '3 -1 1: '. I' :- CPU SECI’OR CONSHNT SECTOR 1' -. -: I: 3 j. p .: nus mums amassing TH ”101-5 c m  was; emu". THE ”101-. ‘. f?— . RCVR 1 -. ;. EXPONENT expoumr -. 1' -: -: -2 I' ;. '- g 5P“! . .- . -' -: 1- GENERAL mos: comma Is snow on mamas 0.: no 3.4 N25 +5 van cements: . . . -  . .  57°": ”WE“ ' -' '- -: 5| flux Al mm: 1' '1 i' '- cm”? “S cm” 1‘ 1' .: .1 i' < -l '. -: - ‘ - - - - - - ERROR t we: EA opens» FAULT I —  ‘2 -I l; '. .; 1- .I I' -: 2‘ '- 4 u ”may“ I' 1' :- 3.3-2 i I HARD ERROR DETECT ‘HAfiD ERROR - '- 1- i: .; ;: :; :I :. snow : GROUP 1 :2 .1 .; :: g J WWW" * :I 1. .; CHARGER sn‘rus AND auteur sums ARE mama.” mm. a cums: sum 
*5 Lon-1c i' i: u I: i' .; ;. -: ;. I; :- 'u mmmL .: .; :- 0F '1' lunlcnzs m OPEN cmcun' seamen; IN THE cumema cmcun. A - = ®  ILLEGAL 1m Eu REGISTER 1". y 1" r ;: :, .: ;. .; ;- m m .3 ;. :: I: 3 T25 3 acumen 3 ;. 1: :: BATTERY sums or '1' murmurs n-snonr cmwn sonmmz m 1H: meme 

ADDRESS :. .; i; -: 1- -I ;. .; I; :- d -: ;. .; cmcun. nus cmcun IS 95513q To DETECT 51mg" CELL FAILURES 
-I :' moment '- I' «i 1: -2 2' I' '; 5”": i' -: :- W’E“ 0" 9‘9"" 

M *l 2- -I :1 'i 1' " 2- .; .: 1‘ m7 DETECTED '1 '- -1 4 4 7' : @  #— vo REGISTER .: a {LU -. :o -: 1* .: ;. -. .i [ 1' I' ‘- :12 vorr newsman -. 1' . '- .- -. ‘ : y  m m u. ,u -. -. .o .1 ‘ 3  r D THE aau LOH VOLTAGE SHITCH mavens mm: 10 THE mcm CELLS a? 
44 - $3 ER on - can " 1r - mun - ;- 2L. . . . . . . . . . . . . . . .  I; -: :- “who" ‘ / :- .: ;. :- m, LEVEL 1‘ -: ;- U ' NOT ILLOHING DEEP DISCHARGE 

R ems m m  E m  'l  . ' . ‘ ~  - - - - - - - - - - - -  I .  ' .  . .  ‘ I  . l  t .  . .  I ‘  I .  a m ”  
a m  E H ]  R o I ‘  I '  ‘ n  I '  " l I ‘ l  I '  I .  I‘I 1 '  I .  I .  924 ‘1 ...}, FILTER -0 POI term 4 (2., EU MEMORY ERROR coaggocgm Damion 123K x 16 nagging: conggélou :: ‘b' :: :: i: REGISTER I :: .;.*.-.-.-.-.-.-... :: :5 :: lop LEVEL 3 :: :: mnasss nux b ammo 

a. 11-1 POI mam [H "mm ERROR . 123K x 3' connzcnon CORREO‘I’ION 123K x s :: I; :1 :3 a U y :; . E' :: :1 1: IO? LEVEL c i: :1 
= 9  HZ: Q £ 9  ... _. ;: i; :1 fl; ‘ ' :1 ‘ ' J :I :: :I 1: mp LEVEL 0 ' ;: sawsucsa msm , . 

Pan '3'“ “R 5"" D :; ..' :1 :; i '1" r - r  " .1 :: :I :1 1: "Z‘( 11> m, LEVEL 2 - ' if” ;. mam” 951-;c smumcm "' game“ mun 5a. D #0333513: $253253; 5:011: REPRESENT arm. was 2-5 ME SIHILML 
an: CONTROL 6 o T L INTERRUPT ILLEGAL ADDRS :: 7 J :: .: guano” u H T cnnu 3| .: I: :. :: j: a 3.2 SPARE r «I NEXT ADDRESS . 

_ vfirfi: VOL ARES Lm'c SLEEP G B 12-1 ”RIVERS 57a PROTECT I“ '- :' HUN '4“! 1' '- 'i ‘- '- ' " — s a ' .' :- .: .: I' a -. :- span: 1- =- . I newsman r Z r—. m 59 man son .: .: ._ .- 4 ;. :I -I -: $ b ovsn I’EII'ERATURE season OUTPUT 1 Hum TWERATURE >190 F 
cm: 2 5.12-1 :24 man ERROR ERROR :.-...i'-‘" ,: ';. :1 :; ;. .: ;. 3. span: :. 

- . -: :- ;- -: I: -: .; 1 -: 
cums: 1 ' I: ;- .: .; :; ;. :- :- ‘ m. 0:7:c :; r WNW“- 510“ 93°" I H D EVERY 12.3 mcnoszcouo‘s A smug azuusst l5 Gamma). was saws 

. uZ'r 11 .._.!_..._ _._...._J;. .; ;. ;. :. .1 .1 -: ;. ENABLE IS RETURNED av THE H-aus manna THE annua- DETECTION mu *5 V?:Eflg::‘;'£"““ J. ,5. A .; :: .2 .: I; ;- I; I; .' ‘ coanscrlou tame: cmcuns CHECK THE LOCATION m MEMORY ran :nnons. 
_ ... - vac - I J5 :. ;: :; :: 5 k m  ;. :. ___ _ ______ __ __ - IF A smsL: an  mam rs FM!) IT IS canascvsn mo A SOFT ERROR 

7' I‘lEH _.. _'._._.,._._. ..., .3.“ J .: n. :. :. . tau-lam.“- .1 -: CONTROL STORE DATA R E G I S T E R  IS LOGGED. IF MORE THAN ONE BIT Is  IN ERROR N0 ATTEHI'T To CORRECT THE 
H ' BUS ARBITER :. 1: .; ,: ; :: :: emu IS mos. a mum” ERROR HILL nmm HIDDEN UNTIL THAT LOCATION 

3 OR sou: :' :1 '3 1; ' :1 1: sameness smusncza sum ALU ALU INPUT B-FILE A-FILE cm can. m: P '5 accesssn 3 
PR] m a sun , . :. -. .. ., _ Q tZa ‘ :, 4 ___________________________________________ ,1 ;. “$1”:n ;. ;. msmucnou ”E25331“ canny sauna: PUNCH" 53m ”“555 ”WES: :2: 1::c "PE 3 D THE u-aus mum: CONTROLS ALL H-BUS scrm'rv. IT uses THE $12.; 1 scam r .; ;. ;. -: vacuum :: .: PRIORITIES snow TO nzrzrmm: amen um ms accsss TO THE BUS 

I' ' ' ' n  a ' l  
2 D“ "RITE I: 'u '. I .  I .  1. "Z? 3 am Rm ”2“ l -. :a :- ;. “"7“ ;. ;. A 4‘ 1| A If 9 Panama cmmzn 1 IS composes or INTERVAL comma A um um 

i; -. -1 .: A 5|. .‘ .' B-FILE sron: LOCATION 0090,; . PROGRAM counts: 2 us conposm or 3.12.; ‘ 5m 1w POI mam :, y”: REGISTER y :. :. :t :I “"5”" “EL” mazss nursnm coumsn 2 mo mm 5103: LOCATION 0031 15 . INTERVAL .: m p 2' .- .; .: .3 .; commas A AND a an: 15 an mcnznzmmc counrsns. Imawrs 5 manna/no ;: - - - .; ;: :: :: :; m: asnmrzo mm m: coumzn ROLLS cuss To coco”. 
:u “any ron ;. :; - ;. ;. ;. ensue _ HOHEVEII. snowmen VISIBLE INTERRUPTS m»: GENERATED was» THE — s a van: 56W“ “WEST scaua .: -. y n .; aggrmnfgn ' 5T5 mm 510:: Locmou assocmsn um TH£ 1:41:3a comma Is ALSO zano '— L 3 15 DH! ACCEPT ‘ a . ‘ ‘ .  . DE EUWTEEWLE “RUBEN“ JLooIc HZ? . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  n ” . . .  . . . . . . . . . . . . . . . . . . . .  . -  ' .: comm. T EU "RITE EU “Em ENABLE I 13 H22 ‘ - ‘ - - - - - - - - - - - - - - - -  ' - -' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - -  « - - - - -  - - - - - - - -  ~ ‘ « . ‘ - - - ‘ M“ “L"! man J c. "Rm NOTES! ERROR DETECTION mu CORRECTION cmcun Isaac: cm onset mu 

5 EU “an T a mo comma. Lomc 3-12-1 .: onvn :; mm CORRECT I an  m m 150:7 :anom . IT HILL DETECT 2 ans 
a: nun ENABLE 7 ”‘”"‘ — :- g. In men (um 59mm. a um 2mm IS REPORTED to THE mom q n 9 EA nun 19 I.HZo.a .: OZ: ,- unwell an BRANCH L NEXT names | mmsmsm UNIT ma awnssmrs a "mom LOCATION “nun: ;: :3 aux cue common mam 10 SPARE 626 12 sensor sus SELECT 3"“ I comma vacmn I cuzcxzn 1U READ ENABLE .L L mu . . 

“ Z S  15 I 1 I u a m  2 0  " Z S  ‘ ' 2‘  ........................... E ................................................................................. ' 3...“: 3:‘.‘:'_.' u'..u.lr. ..o.-.9.C.-w.‘-Q'- 3 ; "  ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '  I f "  Dav“  

2 - . A CPU MICRO CONTROL LOGIC [L NEXT ADDRESS 
anmcn um: r f l o a 

use lPRIORTY VECTOFI Z ( I ) ‘  J] i CONTROL stone nan REGISTER CONTROL 51a mnnzssmc 
BASE USED ass/ass _ 55‘”s SELECT FRACTION ACU CNTL v-nux Exp 5 EXP w r hIl LOCAL STORE EXP 5 '1‘ a g a 3 MISCELLANEOUS FIELD HEX! nos ADDRESS nos name» TIMING : 

ruucrsau n cum: 3 “mm“ :33: u :33: / A P gauges; 99°" N s a u N u TYPE 5 T EMT FIELD TYPE SPECIFI- SPEED a mum ROS PW" ERR“ _ I "a“ ”DRESS I g m INPUT 3 :1 lg c " ° “m“ 6 g a g C E g g canon } ' BHECICER "' 1 NEXT nos FORCE 153° 
1 I225 E SELECT m: N E E E y FLT 91' UNDERFLD‘H ADDRESS W V V V V 

_ I ”-7 PT “53”“ 5mm men an mum | NEXT mass loam. CNTL emu P_ 
L 1 FIXED PT «:3e msmuc‘nou Hux can common ms: 1 l-BLIS an: ear rum: TYPE A —. 

ELECTRONIC surrca ‘ 4 ,  E, new REQUEST 1 cm c m7 cmrm sneer sus SfLEct 513:. SEL .n 
fl - t ‘  u "1 fl um‘r: may FRACTmN new CONTROL :15 x 32 EXPhNSION Paom FRACTION REGISTER CONTROL :24 x 32 upmsnow Paom expouzm rLou comm :24 x 32 examsmn mom r v . - ' -  r1 - a "RITE {EU new" v—nux re re REGISTER FA 5 c A LOCAL LOCAL D cousr CPU AB ALu AI al A . s T n c AD In a! EXMENT ‘ SIGN‘TWE “"5 mum WIES no sucl- mmnsmmu 

LEVEL ' xou mm o ENfiBLE nux FILL REG REGISTER REGISTER Racism: STORE STORE REGISTER SECTOR scams aux CONTROL HUX nu: REG REG REG 'f g g a flux CNTL cum. EHIT comm 57°35 PRO" 5 ”fl E 056:! mm, ,_ mm in“ mm mm was 
Imam ' can FILL HRITE HUX REG REG SEL SEL s ..- E E T SEL ' ~ _ _  ’3-0 “”5 f a cannon. mm: 1' L ‘_ 5 an a. .1. TEDDER JR. sue/as 

1 — D TZ2 16 § § ENGR B.F. nelson GENERAL PURPOSE 1 
E = } m M COMPUTER (APIOI-S) 

- - 
mnm 1 J APP 7 

tummr BACKUP UNIT mam mv sacs SHUTTLE mic NO 8 1 2  
. I MIPLmj‘dw gag—5! ALL 

L'm D Iran 1 1 x 34 m: - _ . .. _ m 
_LBASIC REV D + BASIC REV D_J 



‘. . fisgaiurge 



| T | S | R | a | P | o I N I M I +L I K I J I I I H ' I  G L . - F I E l o l ‘ B A 
mm. mun m an manslau- "an I 

Am 

F - - - - - - fi  (£86000 
FI . - - -___ '  ATE... (Keenan 

R I GHT DDU 2 Immune: (mane: (mom: . 
_ ‘ 

l man I 
I MIA 4 not: HIRED muss :5 ans: 

LEFT DDU 1 ., mom: Imam) mom: I 

I man I 

_ 

, 

mu 

m‘ 5mm 

4—— _ _  

I H I 
I H I A 3 

.. pu_———q. 

s 
morass 

L" m1 301.1. m an: mm: m 

RIGHT ADI 
mm mwu Mme: sue mism- l ' 

' ' 
mm 

ADI OUTPUT no cos mum. ' “”9" L" “I m u: m m 
l — 9 

um 

”I I g I 
I MIA 2 . -------- . name. fl DULE 5m: Posmon cos rosmou 5m: POSITION cos POGITiON _ an mm on > _ l—. .—__ FITS-Eli I A ROLL B> I —— LEFT ADI mm yearn-r m m VERSIM arm 

I 
unzn MIA 1 + ‘ - mmm "557 

a ’  D ' Wd- I PIT"H mu. .L 
“75' 9/1“? am:- an vmsmh "ma 

Lou 

m 
:, c m  

P05 m Y A ”  flmL — ' I P I T 

"a“ l I 
835 r k nu SERIAL To u' mmss cam 

m“ “I“ r“""""  ”5 Ina" YA” ........==.+ I 

av. = __ l 
m L ”mm. :; 5mg 

mm: LEV ox -: ER 5“ I war 2:: " YAH 

T " l 
WRESTER 37° " " "  a L — . .  

ROR ' RATE c ' ATTITUDE 

- - - 
am ' “"5“ u 

OZ! NEEDLE ' ' PM" 

Hi.“ - I . 
mills! AND NW1 4 m mm ;- '— ROLL “T SIN 

am «can: r—' 26V «can: on: ~._ . 9mm POINTER u w INDICATOR 
ADI SCALE 5 LECTION 

' [PNL F3] ' 5 5 }  I 4  

ATIM PAR Paocnsmc -:  _ _ . .  _‘_ ”PUT . _ . W !  — ROLL lTT COS 

ROLL lTT S I N  
D R I V E  905 ‘ 5  I r — D R I V E  ‘0. I l D R I V E  

8 

I _ _ _ _ _ _ _ _ I  I 
RECEIVER —. , :: pr nun-an 7 com 4 

m 32m Hm _ x l . P05 5‘ : , + ~,_ 
mu. 5cm: Vin-"E 

mm: txzoam 
nsc rm :1 :. :. a m on _ ROLL am: 

am. an m =- ._ at \1 i : roam _ t h,‘ I g | 1m _ ‘I 
ups 31mm ammo 

: m" I : _ 
1 H82 In“ PARI'I'Y !: :i :: 5»?l _ ROLL mo“ 

L39“- ”TE usm VOLT m 32 Ewan _ s ‘ i 1 I w - n? ‘1 : : .. 7 I 
mam m Posrnnu E RATE ITTITtIJE calm 

. ' m x .  
521.591 ”"3 I' ' *1 P m °" mo HOLD — Hm! ATT sm 

1 —15vnc LEVEL ox ‘ ~ '  ' ' .‘_. - °‘ ~ ' ' ' 
mu. Pm" nu “L'- P'Tc“ “U 

I H I . I  

nan ’I :1 l‘ v an on ST canvass 
LMILL men mu arm: on + 1 u . | w an: s ‘ .  : . a nu at max at ' 

101-106 don/no W.” 

I E I I La an: an: 
\fALIDITY ;: :. .: 9:: ma — PITCH A'rr nusJ 

LEW“ “T 5m 1 mm __ - ‘I : t ; mt * 1 . I I -  w a: : 
so: “5“” *0 6-0 duo 

. I .5 I I 5““ FED 
REC ENAELE * ‘I: :5 :2 R RT 0" nus — .  mum — PITCH RATE J LH ADI PITCH LH ADI VAR AD] I" DAT! bEmma ATT cos “we DI: y : ' 1 : fi: : : l ‘31 

igi'm HIGH 1° 1° 1° 10 10 [a 

V 1 2x I I I -:11_ 
‘—_—]n£ssr 

:. .; P at on Loan: SfliTCHES 9mm canon "1,n man "71t man mum as +5c out RT max . I I I , I I . - 
3° _ ran 5 5 5 5 s 5 _ .  

WW2 - LOH I 

WTP‘UT I: :' ‘1’ R7 OK J 
’ITCI'I RATE DRIVE DRIVE _ I : I I “T m j I l l 

3 303 Lad l 1 1 1 1 1 

I 
1mm: svncaac sum: ;. .; - —I nu an sm W [ m  PITCH man —[ PW“ PW“ - I J" : I mm: nam- "' l ' l I 

1 2K (FF 2} 
All) 

': :' — ”a ATT 
m 

——.-  L93“: : I ' H PWER FWER - - I y.’ I : 
30‘ Wm Mun dug/coo dog dog 

_._A |—:‘ “PI—ll 
we”: 55? .. :, ,: a sun on cos “mam ' Luv 1m sm , _ _ .  It I pun. : m : : I 

502.: HIGH 10 10 dog 

n I I I “ __ I 
comm En" / .: ;. f. n cos an: _ m, an: mom: mam: (Hiozsm “Home: tmozsc) Ll“ m cos ‘ - _ >  $73“ u-Fl---------.. I .... """ : J-  W'mnm‘fo Hal: 5 5 ’f g: g g: 

l — .  

: 
|: .' 

-— 

= 

L - — - — — — — - - _ _ -  

I.“ ' 

Venn»: IE" F‘ 57 
c“ 15m: / ' r  1: 3: P sm 0‘ \m’ can on m, mm 

“u an: ‘ ' fififlg'gfimm . 

1 I 1 1c- 1 2'5 

tTEF-‘Tsfi' 
- H” :3 :: 9 cos on 3 unseen: am mm on 

m: ERROR . 7L 1! mos mm .; 

:33 Mm my.” w.” on a can 

' - _ - - _ - ‘  

PROCESSING M L  :5 :: T 5 m  on / 
AHA . 

- 
_ 

ATT sen Z 
IfiIflJ Him-i to 10 10 25 1 25 2 5 7 

I ' """" '" l  I txuesx: 

_ .  couAgm. :: :1 1 cos on 
. :  

r m on _ WON-0 m 5 s s 25 1:25 2:5 

I m»: | I . . 

1. ;: 
all": as: 

LDI‘ 1 I 1 :o 0.50 2.; 

sun muss)“ m 
m: 19 '. .: -: 

9 55““ - 

m. F6 305 due! 

I 
I .  '0 7 

“a M - 

H I I .  I 

E “In.“ ‘_ Pmnffilfl?! cu: ZHI-lz :: :' '. Fm imam; H S ]  OUTPUT cm FLG as FLG DEVIATION 

{pm Fa) L <  0 To 5 “a 503 no W m  M «Van dog 

- - - - - -  , 

'I .; MODULE 
' 

. 

LM‘ PHI! 

I Ill-Eu".-- 1 ”mm" 
m s'ruc :: i: H as mm: C '“"””‘j Emmi) 

573°“ 
RIGHT rs: 33' I.” ‘° ‘° 2° ‘° 2-5 

II mm“ 1 I 
“am .1 n 5" :1 1: 

‘mm’ mm 
mm 

~ ~ 
9 WWW-I Luv 1 f i f I 2" 

II man I | 
930:??? new: _ .: I: :; 

:g‘l'hm LINE RECEIVER DEFECT 
: 

mLes rues LEFT HS! 
I 2.5 

V 1.2“ 2 O 
I L I I L" ADI ATT r - I I - I - 1  +5vnc TO ;: ;: :: 

IDDU 2) / —  Dy“ CLOCK om 
.‘ 

‘ ‘ > > 

— 

cums: x. - L1 I v I “km“ I ' B> -Imc = «me an — i: -: :- 
”'5 ”5" - "m l ' mm 7 4 _ 3 ]n  

: . 
L I _' _ by“ BUS I ens .. ., ,- 

”“8818! 2 £25 
I 

l 

1.2:. '. ll ' j m I I ~12voc nee _ ;. I: cum mu: 

SEC BEARING 5 SEC NiLES H“ "“59 

mm: -. .  u -- | “—k H 
. awarr 3H 1m .' . 

sa > — h  I E‘ ““3 FROH mu 

" '  ' fl 7' 
.112.“ - n . REF I I v 

I 2 3 I 
:: 

:3 I .  

35 c VALIDIYY/  
P R I  B E A R I N G  LOGIC T0 P05 11 P R 1  M I L E S  

Ifi’t'ifi---.5:.l '" l ' ' 4 I *i -- «: T'""‘“- 
' ‘Z’ > " mm em: I HEAD 1 NG /_ mac: | 

NOR ’ —  

‘ 
., '. -, VALIDITY CHAN ML: 

_ . - - 
HM- ACCELEROHETER tG-HET 

m m ‘54, 
l | 

., ., . 
Pm HILES mu ‘ .. * - 

mat ER, 

_ 3.2K — l m: 2: I I . 
., .. .; comm. 

cm FLB ‘ I .102 $3 on an +5 as COURSE r' 

.‘v‘. :: :: \ 
+15VD¢>—’ 

n ._ -, msss 
sec HILES non 

, 

EDDY mm! vsLocg-n 

|—| l 
I I -15 ~ I ;. :- ;. 

as m; P 4 T0 FRI! ‘ ‘ ‘ ‘ ‘ ‘ ‘ 
125 r r 

DAII’ER smmu To APOLLO 

°—|r= I | m> := :i -: 
m ufiéer‘tfévfifin 55° "“23 uni] ”m" "5““ - 3 9 

”‘5'“ '6 

flat“.-- III-55 I I +5voc>— -: .: cum ms 
”‘5 Posl'nou ms: 1 F28 ”WEB“ 55"” _ ___ 

9 0 

IF“. Fl! :55; 
I “ma 

;. :. 

5531“ pm Bun 
7‘ a" Pm ans 

CONSTANT RAVE spams 

' _ -15.,“ ., m1 ;: ; DATI 55;; am flag“ SEC HILES m 
80° 

12° “TC” 8*“ 

l _ +svoc J , 51m: 2‘ r 
zoom: not: . =2?- ELEvad'm 

:2 :0 
m PIT 

as: susct 
: 

19 EACH _____ . . mm on m: 
man may Posm' O 

33 TEETH pmmu 

: : +15vnc>—J 
15x4 an _ . supra: ° ° °  - com All: HOLD 

(:35 
Lo” 0" r 

- - - - - -  

I ' -15VD¢> 
EMS :: ' :  ' 

Pfil BEAR 

‘ DAT]. 

TRAVELING M 

‘- q imam: 
was fim>_J / 

l' I: loam: 3mm 
— 

amen PW“ mes Ir ' ' 
33 s cams 55 ”WW PIN 

l-h-----.. I _ mean: 
I / coumoL -; :1 saw. seam am - SE3 Em — 

”’3": .,. | : slur-r Mama 
:1: 19 on ms 

I ME I I 7 
: I M W? 5‘15“": >—‘ 

.3: :; 3W5" 
r " - 1 -  . L J : ammo L / _  Lo“, mo am mmm 

Locum 

I ENTRY- | l 
I?" F, 82' -15vnc / 

5; ;; 
‘ « m Pm me rue . L " . 

pousuao Em,“ 

: I I : 
- - - - - _ J  +5c ' 

t? i: — 
m A dawn: 5‘ L """"" 

GUIDE Pl h To us: 

' 

- - - - - -  

I: :: 7 _ 

H S I  ‘ t ': . 1  
- - - - - - - -  

I E l I 
r 'I 

t; ;. 
l l  ens : - '5'“: 

own cum 

1 2x I H I I 
I mm nus I 515 5‘15“ 

-. .- 
[L T -12vnc - cLoac ‘2 

on r - - -  1 

' mm 

nacousn 
-. .: 

= - 

T_ .. a 

d “H I | 
l I 

:: :- AMI OUTPUT MODULE 
1| [1' LEIGH: CLOCK u U . pm "'9": m or- Cpl aw: m x m © 

| 2 a I 
.: .: 

Lg; gyms; 
cLocx av -1zv ("51 men. vl ' '95“ 

1.2: l—O o—l-J 
I mm ._ u J  

”WE“ , E A 
cams: MN m nus ' ° - 0 so 20 :o o 1a an an 

.2: M u l 
I 4 I 

cm“ W .. ; 

sum-r .. an 
_ I o 

I II n v: I 
: : 

can ::8_ :: 
355nm FLAG rue 53 

as FLAG mscnn: : : 20 3 %  

ll ' ' l 
M “an; 1' 2 m m 

_ 

"E‘m' ° 

“L F‘ 53 
I 

TIM-Ne :- -‘. W 
L .. :- -—-..-....----__ 

< 40 

lbs-:- u-u-l 

amass 
A 

”1051):: 
' " 

k ‘ ‘ 
M 

awesome ' 

IPNL Fl: {53: 
I | 

.. ,- Gentleman 
; _ “ J 

V n + x 

I I 

:1 .: 
‘ 

L 2 i I 

_ GLIDE 80 o 20 40 m 

.; '. 

Z < 

- T: SLOPE 

I I 2-3:? mm 
:. I: 

r A > 
- 4 _  J P05 DEVIATIou 

I - numrr 
.‘ -. 

~ 
‘ 

max Penman 9° 

HSI SELECT 
I 

.; ;. 

r 
= - 1 

COMM 

c: 
| ' 

'1 :' mum.- m 
-| 

v 
H 

luau-n: 
- 

u .* . . . . .  

F - - - - - - ‘  i 
l _. ans sneer 

:' ., . m “Ham 
| 

_ [E] u. sacrum mamas flEfERENCEDI 

l 'h"-""--| I 
I - \ —  annual 

.; 1; cute: 
| no ¢ 

_ _  mm vsm-Taems m was mu suns 

I 
I woe , 

;: :. 

I 3‘ c) 

PNL FT —— ,1 s—Taonz FOR 01'102. FLIGHT 1 mg 5955 

I 
I ‘ 

1' 'I ma: “mu 
I ' :1 I 

' 
m mm. mm. as 

’ — <  0 T0 5 W: 33:33:: :3: nos cm “mm 

a: :1 

1 

Res CPI} LIGHT " 

I 
I _ 

;. .; MANCHESTER n 
I 

r 
u” M “a s 

I 
1%“: u-n-SEJ :' 

': I: ”m 
' 13,, 4mm 

RIGHT AMI 
S 10- nun Doss N07 nmla: moms 

I 
0 

If: i ' 
I ; - 

< F _ =7 LEFT ouraa ELEVON POSITION H 

I 
H > ‘_PHR sup a PM _. .. 

j - usv [ LEFT AMI :a: M 
ELEvons use BODY FLAP z 4 

| ' .  

— .  

— 

. 

II 
‘22 ‘ —  smu . ._ 

I n Pom 4“ To 
EA 5 - a _ 

9 D m SUPPLY 0' mum: nor ammo av 

/ \  m sup c WITCH ' " '— 
'F‘XP- SUP?” — >  m: l 

: 
“nun “T '3 nnu can» mscnsr: W TL" 

9. 11 ‘ — _  
1 :t 

- 

I 3 +1“ 

W V E L  : — 
3° 

+15VDI: 
I :I 

I 523 as ”__°,\h; 2“ PER "+sv - cars I 
ACCEL a 5-13 r‘“ .3113 

‘ .- an 

M mu E D 
: :1 

53 m: an — .  . _ E —fl-=— _ L Imam ‘rfi'sfii'n'éx‘ . ...---.. . 20 ' 3- gffiécfisfugns or smut): sulrcuss ARE nesm‘nm- 

: -: 
12- 1 513 

1’05 FDBK ALPHA : ._ ELEVON Poe-59 1997 I 4 40 

f 
: 1: 7 at!) mu. m seam ' ‘5 E 0.4— —nu m : .F : m - see we 

. -. 
WYS am 

' _ 
: I 9.11 NOTE 4 FOR sans: suns» a9 

‘ on 
. ., 

DIGITAL/Amos ANALOG DATA axe =‘J _ 
> I so FLICATION 

>/ a m POWER SUPFm : 1: k ( 
LEI comma 12 ms J J await: "“ P“ — m : — — DISPLAY DRIVE (TYP'CAL’ '3 i a : ‘“ 

O ' .: 

| >  - _ 
10 ' so 9 ALL FLA _ 

\\ g of; 
: . 

mumsrza H 
G . a _ a.a-— _m I : : cs mu. 5: vusuaL: HHEN Panza IS orr 

/ 
: 

asezwrw 
--5 — LEFT nan aim: POSITION ' an I 1.. 

m c m - as m 1590 a: -. 

DEmER mLm _ I 3° ’ — I - -  - - - -  I l D man «mus w an: P0 n ma 

’ , 
7 fl 

- 
- —' 

/ _ — \  
'1 Dc '1 

flux SERVO 
_ a..— 

. _ _ _ _ _ _ _ _ |  I NEEDLES ARE SPRING Lflmfl'fialfislzflm IN P051110". 

no” 
_ ME. ME“ FOR 

CHM M L :  

_ 

' 
WTSIDE THE FIELD OF VIE" 

‘ 

.15. 45 we mamas]. “m "a 
, 

mm as m on: smo _ _ m I I was mum IS err on man DRIVE 10 srou Posnmn arm A 

F " - " " " I  
= is um av ; 

. ._ 
non .15 H mam man sum POSITION I Imus 1.25v nuns SIGNAL FROM we can 

numflgou m,“ . 
w an mm on W I J—W—D—I: I : —I.o-« — ‘fi ‘  | --..-......-..-------| 

> 3 0" POH‘ER SUPPLY B . 
mcwvsLocm _ ”0"l ‘ 71““ mfg“ ”TE W m - _ can Jimfln 

D "'5 “SH-“5 ‘85 DRIVEN 31' SWQLS FHOH THE um. 3:35 5+1:c 

Vane mm 4 / 5 cm Mm- Pom ran : : 
.1511:- ,, V ' . 

! mm mm on 1,, __L 
a? ”‘aifil‘afié‘. in??? ‘5 mum 

Pm surrcn \\ a on: THE m THC IS ' .' 
,_ . 7* ‘ INPUT m on 1551' n 1 

~—-: W 
. ' - 4 3 

m 
mm v ' -' 

v v 
“m 11:: ‘ * 0" 

I.._ my m fl 

1151- 10 um m3 

“Z” / nnu an. 3 LEFT : ‘: 
Lou mm: 5W“ n T "m mu” . 5“ 

ADI-14 om HDRDS 

"' ‘ no A; k To Y' - 1' 
—u DEFECT AND mo “NW0" TEST no ox 

“VP 5 mm 1 :n s 

9' 1T " — nu: : :1 
‘- 1 *0 "PS m k 0" 7 _ 

m - 5 am Hams 

>_ am .' -: . 
I “Z“ 

mm m on 

an 1 mu. 3: snacm: Fan INCDNSIS‘I'ANT om nus SELECT INPUTS 

= sum . :; AVVI OUTPUT MODULE . I L I 
Tue : ., 

m A _ I | 10-12 
am J 

\ c on 
. ;. 

, — — .  . I 

-| _ M. F: o ,nuonm . film EL Posmon ___ THE smut. new [5 THE are: To 0W5. THEN To me 

I 

V 2 : I 

— l — .  

‘ F N L  F 3 )  1 0 5 ‘ “ :  ' 

- - - - ‘ - - - - — — — - - - - — n - - —  

fun-nun...- “mam 
V I : l/ c comm _ POHER SUPPLY C 9l ; '. 

r--Tus-‘r---' I I J 

L”? m Pasmou 
“gum T": swam- '5 ”55° "“5 T0 PROVIDE l 

\ C OFF 
. I o 

UCTH ' “ I ”  . 

KT KT KI 

— 

l ' “ " ' """ |  I 
we I \ 

. . 
l 

m m: m- M eon? m 
CONVENIENT was or assocu'rmc In: In. 

_ 
. . 

r 
mum 

mans ms nu mm m: 

I am mu I I :xaaszx: 
01.5 I 1.5: I L / H l : cm 

I : F2 13v mm 
RIGHT AVVI a 

_ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J  azspzcrwz SIGNALS THAT ARE muuu cam-men m THE w :  m 

| LEFT. I | txsasaxx 
I l 

— DC Ac 7 ;. - amass 
1 , w — p -  

LEF 

I N I I 
gm.- o_1l5.-:_-c£2:‘ 

:: quanta" 
I : I 3‘ am: PM usv l T A W I  , _ _ _ fl  

9 3:4” Acc I: assume a: m or a novmo roman 

' A I I 
I RIGHT 

= 4  1: 

-—6'L; ”"5" 45V 70 
RDR ALT _ 1 1' m3 Posmon “M “an mms‘r A man sens. THE OTHER runs: summons 

I 
a 

suppu _ . _ _ _ .  am I — an 
. W ALT All! ALT RATE} PRESENT m: mu :1 A Hanna up: 

' v I I 
I I mm m 

-i 
I an +1uv ms '— ALT .w_ _ — -— 

SCALE ammo A rum LUIBER Lm: 

1'“ I mam I I 
— _  ”m 7' POHER SLPPLY D :; 

l F14 '5‘“ 
ALT RATE . ' 2 s ' 

1 || 
I T.” I - 

' 25 m: 400": kw.- 'm-Ime m: 
I ——‘> 905 max ALT ACCEL . ’2 1° ; -‘ 

umzs- D THE men: or ATTACK um»: 15 PRESENTED av HEMS or A norms 

|__. = 1 
I I mam cum m as m: 3200a: K“... vmon'r 

l "321 
'2 _ 5" 

”NE" W MOVING TAPE scALs. m: roman Imlcnss an ANGLE 2 

ha." I I 
“L 015.: case Lumen LIHITER 

To SPI 5mm. 4 
REF \ . 1.- w — 

or anger: muss» mms 3.33 we PLUS 23.33 names. was THE 

.,, .4 = |-—\ 
I-------.l 

+15V0'c ‘ 

I am DIGITAL/ammo mm um _/' 
.2- _ ‘ ‘ 

“GL5 "F "Tm CONTINUES To menus: mean we Pom-rm mg 

I I: I 

I cmm 12 ans _ 
._ _ —- — 

m: up: scALc mu. nova HHILE THE roman mums E' 

PM. F8 sq m' 2’ 
an I‘ “"1153 :1 Dc “5"“ 

um: saw. 
I 

”I 33:1 «a B 
"'5 ”“5“ "“5 'NDIWORS (Accawm m as: FREE? 

h - — - - - -  

+5vuc j 
WEST“ H 

3” ”mafia! H 
FLAG '10: 2 :  - — —— 

THE DITA BY a Human TAPE SCALE BEHIND A man Luann: n 

”“- F" '5‘" 
F--E:‘-H 

=€> JZI. DAT: 
""""' “KNEW 

-a— "" no 2 2 AILEBDH POSITION 

: I — ' 

. "ET“ mama 
. a : -. : _ I 2555’“ 

I 
l ' 

J ""3 cm sums / > - 4: ‘B- one an 

IDDU 2: 

- - m _ 

m I {I}, I cumm PowER SUPPLY E m 
_ 

“m °‘ 
9 -=- “W“ — “ - 

_ 

91* I 7.5. I Ltmm g *5 ¥ 
_ 

pm on —| _'——I_ . ..____.____ a; 1 m m srsm mus rosmou 

Inn. on E enac' u ' "W93 : 

mum: ”“7 9‘“ : mm: mm ~23 ‘ j  w .— 

I 
- r To gnu 

FAIL mums 
- __ " — 

Lanna-gnu! "l I I nc *ISVDC __k clncuns 

w i F I j WW 9*” 0‘" ‘4‘- mz nan m are 
SIGMTURE on: 

' 

45a 'r ' 

m" 
- " 

m.” u'nouu. mums an am: an: 

t 

_ ‘ m ‘3" _ TEST Ham DATA or: _‘:‘ — —— _ 5“” mu: “mm - -  ----......._.. I 95‘3" “WE BUCHAMN yaw-rs l-m I- m we: mamwum'm 

WLE TESTWRD TEST . 50' 
3 :  m , 

- - -  - - - - " - - " ' " ' - ' - ' -  

- Lnnuggrész » mo Hm: HONI‘I’OR noun 7551‘ an on 1n- b—m—M—fl-J' 5" nun "'8 F11 
DRLALflIE H' w " W "  

”" 7 - ' sum 
wzxozasx an - - l  FMLURE 

I”  M M . - j  J _  K22 33' To 591 Momma a .  5‘ man my" 081C DED ' CATED 1 

m:- J Fr 1 ‘ “75 m“ 5"“ // at m DISPLAYS 

L ( m :  _. 
I 

I’ll. re a 10 EN 
.=. 44/97 

‘ (PM. Fa} I I" M ' ‘ ’ g 1 wunmififim (1-3—8'! ALL ' 
L“! D f —— PC" 1 125.5 x 34 m 1 or . “a l l “ :  I i 

BASIC REV D_J 



S R 'I O I P I U I N I M I F I . E I D I C I B m. m MAM m—l ' 
DATE! 3/21/87 HARE! JI‘B VERSlflh 81’1"! 

mm. mm? ] ”Was: an; [ msmm sums. _ — 
mm yum mm:- m my” "a“ 

‘ FT AD | lacs comm . AFT DDU 3 A / x | ANNUNC I ATOR CNTL ASSY 3 m c... sou. 
' - '  - - - - - - - ' - - - - - - - - - - - - - - - i - fl - -  mam- L A M B - { M  “Z3 M F------------  --- - -I ANNUNCIATOR CNTL ASS-Y 2 _ lfififi’fifinfig‘fls : men on ' I ROL _ I I m 0:12.24» 8 

mu HIRED 41m ‘ 1 4'18); ‘ikh A1725. AHA 1m mm m: E b | /] 7 
8 ADDRESS is ans: 111111;. m m  m m  mmm m m  mm_ mu m m 3 x [ PITCH : : WW *9 F,- 3 m- ,, an am mu. m m ROLL AFT Am mm: m ADI PI'rcH m mu m: an m nu _ . FLAG 905 max _ ' | DEDICA ED DISPLAYS CHECKOUT .- cm: a 

» MODULE - s m :  posmon - c o s  posmau - s m a  POSITION - c o s  POSI'I‘ION SINE POSITION cos Posmnu 5°”- :TEWS . WW 9 : ROLL ' \I T LIMIT VALUES I M l A 4 DDU AD I OUTPUT EZIIII- 1 m m  ‘ 1 1 , ”  n -  m m i ! ! -  :00: ago“ ‘2' I ‘ I ADDRESS ‘ 1 1 .  m m ‘ I fi '  ‘ 1 3 : ,  Ex: . I l MIA 3 comm: ‘ """ ‘ "'""' 3313'??? v v " '  PtTCH ATT sm w-Q— : ' (PWETERJ “HITS! “1W" “0‘" _ aoLL [ MIA 2 ~.' coma“ cum mam ‘ .- mu. .m sm PITCH ATT cos ------‘- I G G L R- 9 )  a )  V I “Z" ncs cm P'ncu Fa mu sum age. +30 +2 
* ‘ |:- 49:13:55 9mm an: I - ' (mm I 4-3 up L»? a m m: am FPS 2 +30 +20 

— t1 1 A 1 .; — no“. AT‘I’ cos 
. I - wva. FPS 3% 20K 

mun :; _ ROLL mm: L 
‘ x  9mm I warm WHITE! ' “(1131!" as MS 300 20 BBS SDERIAI- - ~53 ”m” ‘ " " " "  " 5mm: +- ROI-L' ERROR r man ‘I I "  - -  I I /] mama. 21 E rs ADI: n m was 300 an 

a A L 1-9 :1 ‘ ‘ - . .  ' r l fl l  MID HOLD m: ATT SIN : I J ' {FF 1) “.13; p ATT 953 30a 20 
WESTER an: flux ’4""'"*'*’3 PMLEL -' '1 a m on " Pm“ an 5'" J m - I "' i \I um v .m use 300 20 

y .- ., nnwsns nu an cos \ ' "" 
TD NR2 mm aurraa .- ». mu - PITCH am cos J 

a I l - I a an; ms 3: 2L 
IND NW1 IND DAT“ :: I: P ERR OK mum _ PITCH RITE YA“ “3.1.5 " ‘  '”' - -  ' ” — - ' -  - 1!.“ *V I ' P RITE MS 3U 20 7 

VALIDATION PROCESSING .; :. Y can on “I M“ J ‘15.. ma mm “1.00 mm- smog : I _ I 7 RATE runs 3n 2;. 
-. .' — PITCH canon m _ ' T... 

5 3" 31- 

RECEIVER L} :. ,; n m- on J 1 I w ' ._ ' g g; a HHES 3” an 
7 use -! :- - Y1" ITT SIN 4 m an: am am 9mm AFT ADI nu an: 1.17 VOLTAGE LEV on ‘s' I v AT‘I’ m HIS an 2|. 

—.' — J  ma 2- C P "T 0" .. um um cos J P1TCi-I RATE ATTITUDE man ATTITUDE ERROR can nun ms 2“ ‘ : I I 
1 m2 -' '- 1r RT or: 

— 
. 

can .: ;. _ m m m «on “2 on DRIVE PUHER ._ 
F6 mm ALT ACCEL FPS 2 +3 -2 

SELECT :. .: Y“ RATE g ‘l m m \ 32;: LOGIC - _ ' ‘:' : ROS w Pl‘l’Gl-I ":31 gm- m‘rz FFS +300 -2oo’ 

A '1 2- a SIM OK "I VAN man J v v “5"” 0K .. I _L noun m? a m ALT :1 300K :00 as: ENABLE PW" R COS 0" 23v 400 Hz -15voc on 7 l ‘: Y AH : non A” n a: zoo 
. s -. 

m x 1 
a I 01.: '1 :' P 5'" °K m‘ mm on m 2" 32°" “2 van . 25v | : I , ‘ 123“ rs as" SEL cans: use so zoo '— 

nssn :' -: - m 
/] . 7 _ READING nee zoo 20 

1 ““9”" .: :- P “5 on 7 mscnm: an AD! +15vnc fia’ 32001-12 ox / I I annual. 23 - FF 3 (FF 1) cm P," am use 30 2° 
— 5mm“ J 3: oi 1 5m on ”' E““°:£:°*'-E '15“: usvnc on sun: P05 I L n 9 )  e I ' sac am use 300 200 

name i' »: 
\ saw: DISCRETE __ | , Pm mLzs m 3000 zoo 

“D 357 7 ‘: 1' Y cos ox Il"""'""""'1[ "' «ram "5"” '3" ‘ : -- ' sac mus m 3000 200 
'- .' ' m 

" 

mm nus 4 “’3": J ., .- II " mum; on 'r i I cans: nsv M. DOT 131. a 1570 L 
% W  one s ............... -------------------- CONTROL sou J / -. .; ERROR f v 

I mum M" E I ws nzv um DOT 151. 1.: mon 
:: :I 

' 

um nus 3 ”PW :- -: :33" — . _  I ; r7 sm- mans L on use ~30 -20 
man an" s ........ ..--.-.u use. 2: .............. g: -. 4 cu: 15m: / BUFFER .: ;- 1 . . To __ I In use ~30 -2o 6 

HZ! w . :- .1 FLG DISCRETE H5! OUTPUT MODULE I K f—O . —  022 — >  ADI : '5' I nos can nu R I! DES '30 —2° 
-: -2 I' .1. l I .4 M ._ cans 

on are ~30 —20 
n. u .' FLG DISCRETE ' v v  N 7v _ 7 PM. F8 X351 RIGHT L”? B I ”  

6 8 .1  
:: :1 :: y I I = : = - - - - - - - - I - - - - - - - - - - ‘ - - - - - - - - - - - - - - - - - - - - - - - J  ”(122310 8003””v gm :2 a 
t: 1 : : 5  m I I 

m “Lam use an 20!. 
m ;. :- . ‘ HELP 

I _ ROL _ /] - mum: x as as 
D am: ‘: I: : ' I ' rr 3 IFF n 5P” 3"“ W 3 3° 2° 

M1 70 ,_l 1- .' cum am: | n | p | TCH 
mncnzsrzn .- .' XHITTER ‘ —  PLUSI PMI‘I’Y I: In  . i.“ '''''' 0-9. ’n’Jc' l E I 

Res cm Y.“ 
i: 1 I D I P05 FDB" YA" LEFT LA!" 3. u: ,— 

. .. o T‘ F : “: TIHING : : b L I 1: mmm 
sxc 

_ . - cam ML: INPUT . - 0L IPNL A! sol 
/] manual. 25 

name use comm, . ;- WT" ' - - - - - .- _P «A! 
name Funafglm ' i .2 ADDRESS r 1 —-—--  — —  \[ To 1-— CWROL : I: ‘ 

ncs can ROLL 
+svnc HIA — 1 -I ' .33”) V ‘ "o1 USED : : 

- LEFT LMIP a m 
:5vnc cans _ :I cum ML: 

‘s 
-12vnc m -12vnc : 2; ' s. _ _ ...- PITCH +v , 5 

' ova/arr su ;. ;- a : ”WE'- 1" :1 I' ' ' 5 can I 1: V : : \ 4  \l 2 ........................... . ' . . . . .  GN‘I'LCI2 I “'3” I an: i m; n '—" 
:’ I E I k / I w :: :: ' I D I 

“: 

I: I: 1 NOT usao I Lo" I gm: cam: man + ‘1 DDU CONTRBL A ””3555 J E: :: Lflli‘: - - n - ' F , L061 c _ on ~ .; ;. ._ , LEVEL ;; -: “5'96 CHECKS 7;. J; ”I -15vnc W "5 *1 1- / \ ' E' :u .: - - - - - - I A ”m" " " AMI OUTPUT MODULE "- ”7”“ -' ROLL 
+5vuc I 1am: comm .- -. | " I P l TCH 

4 
‘ 3 2 .  CLOCK AN” .: :l 

”9” E 'nmus :: .; _ 1 at [ _ l_ .  ._J| YA” u LINES EACH: m sup 1‘ ;: by” .: ,9! _ _ , common. a; = “n ATTITUDE 4 r " : I— ‘ ”MESS L—l—o - INDlCATOR pun sup n "“5“ ., . l summon ' 
‘ 

125 SUPPLY ., ;. I on | VE Pun sup c «canon :. 'I l I l ‘ 
a. 1'! * —  .: '. man 

\ ., j. = 
I / \ m —+ :L m _ . / // A COH‘ION 1 POWER SUPPLY A :9 1: L TIMING I : SIN — T : \ ;. :; - . - .  INPUT nun 

' I 
_ 

\ ‘ "FF J .1 ;. ' " ' "y BUFFER ‘ " VALIDITY I :  g“ m: ; , 
/ 

:1 .; CHECK ' REF 
In I 

_ 
. ac as no 1500»: D :. t: .l I 

\ : ““5 “W37 I I: mu: SERIAL Elk-‘3---- = AT? “""’"""'""""" " " "  x" 
95mm +15, -15 VDC _ t: :1 { \  y WESTER 3T. - - . . 

005 
r - - - - - — fi  I I; :2 sum, 

seam ._ .' - - - - - - I - 
— 

I 9“" “"5 l R ;. .; REGISTER E I . I Em I ' PWER 51!m \ B "N 4 i: :1 f not usm l — 3 
I 2—3111" 33w" Z /, a comes 1 PONER SUPPLY B ;. :; 1. u I J) I P I H 7 -< \ :1 I: 7 4:; v 3* I s n \ a arr J - ': 3' m “  ll : ‘—| L__. I ' — | fi  r ' aus SELECT - / :3 .: 1 an: A}, . am save '2' - ENOODER To :' :1 {2A. - can on I was i n "c I am: :1 J; | ‘ I 2 3 ‘ 0 

IN: a: :u I l | I .nson THC :_ -I I 1 I 1' I .1 p I I 
' I H ’ “Z7 :; ;: I ' 

l c on 9.17 1: :. I I 
'— I > m ‘- PouER SUPPLY c " -' l I : I / \  < c N 1 I: i: I I ' I ”me x. > c arr J E? :5 AVVI OUTPUT MODULE ugfi____5;| PHI. ‘5 54 FUR SLF’PLY E 1 .: :- L"'""""J u w = i; 5 

NOTES: 1.. sec SHEET 1 FOR mum: nan-:5 I _ :: :: r - n I - I - H 
I "J . . . .; , . ._ comm D | sms: | 

2 
w I; — ADDRESS ' I me ~ _. l saummn 

l' “mm 7. POWER SUPPLY Dlas m: 400 Hz ;: w. .I I w. : r. ' V : ”-7 : _ _ . I  A3 I Izsvac 3200 H2 
: ‘ I mm _ STEP up man 1 :: THING 1.2: I l I ”"3 l i v  I E Rammn mum: - Insmc L3,; ”5 "WT ”'3 ccnz 7:. - ; :: =: : 016:: I “5, : I lame y BUFFER VALIDITY ' I . 

‘ CHECK 
.. - 

LPNL men: c323. CURRENT N m: |+5vnc " ' 

_ 

- u - f - I  LIHITER I I L l 426 V 1.2K . 
mum _ _ - a m: seam 

' _ 
wanes: n / — — \ m  ’ SHIFT ER : 

SFWTWE ”TE mm; m m  no we: Mlfllstlfllfll 
”a“ POWER SUPPLY E REGISTER I 

“as" TERRI FORSY‘I'HE 6/4/19 maul. m whammm was 
l""""'" '" ' | cums-n +5a _‘ 4 NOT use:- I 

on 
I gn : LIHITER puma: ‘ ' 

mom 1 
- —— — 

mm 5. case 
V m E A - mm sm w . ... °° MW ~ 3212”” - I , sac DEDICATED DISPLAYS 

1 014.5 I ‘3 5;- . LIHITER REM-1T0?! : '45c : I 
ma 31¢,” ”1:34 1 45.. . 7 

' - - - w an. A5 
. 

I PNL on»: can ' T , _ ; J  I L - '  - " " "' 
”PM 343 fr? "-4. H. 1.3: 

-------- 1% mm m 9.1 
on“ g M ALL 
LTR 11 lg 104.5 x 34 W BASIC REV D_J L_BASIC REV D 



W 
DATE! IUIEI'I? I MEI «Ilfl I WIN UNI-1 I 

UPPER :2: mm 
m m  \1

 

T M  2 LOVER 

""5" mm 

A03 

to 
F - - - -  I - “  

I new I 
3 V I I 

— 
103.6 I a ‘ r  : 

I PNL t’ (364' 

M22 

5 cc 
F - - - - - - ‘  

I I 
v ' i A C v ‘2' I an I 

' PNL LCIF 6361' 

M31 

OI: 
F - - - - - - ‘  

l TAM I 

v ' 1 i 
4 "H I as I 

'FNLLI I IP  6353' 

L_BAS|C REV D 

L 

@ i  

RECTIFIER 

( fi 

*WDC 

+9VDC 

*I'WDC 

-ITVDC 

-9\\‘Dl: 

HYDE: 
F 1 L 1 

2““: L 

+150VDC 

ANTENNA SH 1 TCH ASSEMBLY 

WPER ”ITEM 
LOCK comma 

INTERNAL 
“TWA SUI TON 

LOVER INTER“ 
LO“ comm r L 

{SCALE 
INSIDER 
m 1  

511' 

POH‘ER SUPPLY 
+590: 

—svnc 

+12vnc 

~12vnc 

+sovnc 

J 
‘\ 

VOLTAGE 
REGULATOR 

no 1 

ll‘_u_ +140voc 
+140vnc ‘ l -r 

l 

- Pss 

ONE HIMJ‘TE DELAY 

Pom: “mu SIGNAL 

nuAL 
museum 
man 

mum nr PULSE 

m DUPLEXER/FILTER 
C IMM'M 

LOH PASS .— 
FILTER ' 

! 
PEAK PWER 

l BET Ec‘l’flfl 

TSI. 

TRANS!” 
SIGNAL LINE 
{HIM MEI! 
RF PULSE} 

H] G“ VOLTAGE SUPPLY 

L 

ESL Tum-E 
FILTER 

ILOSl CW {LOCAL OSC SIM“ 
HIKE! 

I 
. _ .  FIRST IF 51M 

123‘ Q 163 MHZ! 

RECEIVER 

FRONT END 

{63 m2 OFFSET! 

{BLANK DUNN SELF TEST) 

RECEIVER cam 
31mm SIGNAL asses 

sacom IF sue src 
““57 W (11.5 mm manna: 

m: mm 

mums mamas mun SIGNAL SEW” '7 WUF'ER mm m: moan 051:c 51'" 
yum asses sn‘ 

REM 
FOG 

sar 7:37 sac sun: cam cannon. 
Isa mm ammo ms: 
cm emu: ascewsn mm 

2.5 RV 

PULSE HGDULATION I 325' 
TRANSFORMER 

® _ me 
as 

<;?_- PS 
'23 I 

sew 
®_.. DETECYOR rszv 

m SELF TEST 4 F395: 
rsosv 

manna! new man sun-cu 123 ® PULSE PW (mm PSCSP 

CONT IMJOUS WAVE S I'GIIIL 

PULSED 
RF SIM 

55:43? 
gaggfi 

POWER AMPL I F I ER! MODULATOR Pea 
CASCADE! PDHER AHPLIFER STIGES 

"Z“ “25 :j @J%WW%- 
r I LAHENT 
saunas 

3- 3 W 355:»q 

I sun‘cn Ln: 
1 names r 

+140?!” 

I sulrcn L599 
‘I DRIVER If 

(ALL!!! m was mm: on: ., N N 
TIMER CRT 

GATE TR IGGER' PULSES 

rsaao 
vwaurrsa 
mama: 

-5. zvnc REG 

name REG 9m“ BY EIGHT 

SE00!!! PULSE mum 

EIGHT SIG! 
FSDBE 

FREQUENCY SYNTHES l ZER 
TRANSMIT—RECEIVE c m  

FREQ LOCK STATUS 

FRED SYNTI'I STATUS 

m SELECT BITS 

mwngs 
5a.! TEST sauna SELF 155? 

130- 3m sis 501 
SELF TEST sun can 
nsr mun OONTROL r 

1 

a 

L J 

CHANNEL 
sewn nan J 

CONTROL owmsa 
:cLocx sum +5 
To DECGDE 1- 3 
cum V Z r 
sewn mm 

I saw {5c 
Icon-mm. VOLTAGE) +5 

W 
-s 0 TE 

oseILLnoa +1 mm 

mm mmsuman mam PULSES , 

Fe um: PRECISION PULSE emu; slam. J 

M L  OFFSET 3 I 1' 

DATA PROCESSOR 
INTERNAL CONTROL 

m "ODE/TEST mu 
OPERlTIWL “ODE DlTi r 
CHIMNEL SELECT DATA 

r 

ma on mm 

came: ma: 
ma. c 

v non: m: 
SELF 1:51 c m  511: 4 m m  "mum SIGNAL 

11:51 noon , 
FLS 

M! an 

lifi: me 

SELF TEST 

511' m :  DATA ' 
snm‘rm 
am: m: 

sesame DATA 

J I> 
1 TEST VALUES! 

R E7- 0 m 
35mm - 130' 

L 5111 ammo am 

1 , 
ms an sums 

1 O 
LOGIC '0' - 
an: mun: 
ms 6025 To zsno Foa nurmmu 
or am! Test ”-13 seems: 

O 

L J F55) nsss s Laws LPPs Lms gum DET 

r r r 
um 75" sru 

CLOCK GENERATOR AND FILTER 

LHFC 1o HHZ 
GENERATOR 

I FREQUENCY L 
I D IVIDER 

5"? _ I DEL.“ I 
'l cmculr I 

we 

SIGNIL CORD/SW“ 
Am MLD ITOI 

BLANKING L 
SHITCH 

" I ONE I _ 5P5 snot " 
SAP (— . 

'E ‘ W m was: L 
' l  FILTER I 

PPS 
‘L SIN 

PF! L A cm 
' 1 

mo HOLDL 
u m  I THRESHOLD 

AND C‘RV 
HMS! BET 

osno m mm 

TlHE ass: EENERATOR 

"V" RESET PULSE 
LOGIC Pl [3 

uzcoosn 

EVE nicourna - BATES 

nnln 
asset I 

nan 
L L. 

SCILING 
CIRCUIT 

135 H2 BF L 
FILTER 

PE“ POHER STITUS 
RANGE RELAY SIBNIL 
Pm FEEDBACK SIGNAL 
NOISE LEVEL DETECTION SIGflAL 

IRTI  PR3 

m 
mt J 

ast 1 mm 5mm 3mm 

GHC 

YI‘IC 

ms 1 
FHZ 

'fi: - mm‘rss 5e TEST 

L 
j 

i 

m: - _+ . 
«m 
TSH I 

ma sru W . L 

a ' us 
me . L 

1 . m 
are 

1 me 
an __ 

a ' an 
DTP .' r j i 

W: | 

1 W fl 
J L  J 

L 
DECODER 

in: 
ms 

j 

S I S  
- 1 

SP!) 

11—11 J 

F? 
‘ 

sec 
950: 1 
IDT 1 

FBH 
fl 

FBF 
1 — -  ms 

J 

L 

1L 

F ‘1qgqmw k 
mamas: ‘ * i ‘ 
PULSE GENERITOR ii 

m rum/aux m: 1 
r REF PULSE _ 

"L HRS DETECTOR W 
YFPJr 1 

no) ”a 'Z'r cams: 
x» 0 as: nun 

- .  I 51.01: me I ”5‘33 J r  
msJ I FILTER I 

' 15 :1: ap (mas: C5" .1 
FILTER ans WL 

L 
J ”5'“ 135 Hz a? + + F06 L 

FILTER L 

NOISE 
GEN 

{JITTERI 

*l 

I 
I 
I 

J .9 ~13 1 PRC {one sun no flo w  In L 3". __ 

ss‘r suon'rl ms 
RINGS 
H W Y I  

RECE l VER/ TRANSM I TTER 3 
RECE I VER/ TRANSMITTER 2 

RECE l VER/ TRANSM l TTER 1 

WP“ UPPER ARINC INTERFACE 72, 
mm mum LOCK 
LOCK slam. r OI 

vo LOHER ANTENNA 
mm“ sscr 

INHISIT Locx 5mm. mu 3:» mm mm: 
15 arr sum 

' LOAD 35315753 508 {DIFF mam 
mama. comm 
mam 
su SIGNAL . m am; 

VALID sum». mm nan name 3'“ ammo D‘“ 'W- FE" an 
SHORT “mi FIGL mus: DATA men nu 

”m "”m 1 

'1‘: Isan saws an m J an an: no 'sm 

m 1.2: 

SMESSION PULSE OUTPUT J 

”PRESSIGN PULSE INPUT (BLMINB c m :  

L to m: RANGE COMPUTATION 921 
i‘ U. . ‘ a  

”HIP! ELSE MENTION 
RITE mam RANGE REGISTER 

was: REGISTHI 2% 7° REACHES Lmn nan: 

m 3—. smut. 
mane: Law me: mu m an J 
memo-3mm “99'5“" us: new; ET? m m I Fe __ I - J 

We em: I 
IPT 

f 
H AT 141' FPS PULSE 

CK AT 27 FPS BITING 

ifiJmJw m m 

CLOSED ONLY 
FOR F 1 851' 

EAR 

we: 
REGISTER 
sum 
cum. 

BBS fin PRESET 
DELAY 

ms 20 ML: sm 

‘1 LOT 1 6 Eu: Lsr 

ELG ELG DEL“ “W15“ am: DATA I mam mo L J 
I Tm: cmLETEI 

J DELAY caulrran 

IDENTIFICAHON TONE , 

BEARING COMPUTATION ' J 
r (nan 

rm: ammo non 
-— SERt sum ans 

DITA 
avs 3'1" 
RES SHIFT STC 

REGISTER 19 KM! 

33" ANT sac , . ‘ mus 
mm sun I ‘ 

I 
no- 
on 

"(’5 ans nun 
iii: mu nae nun slam. news _,———I swam. avs _— - ,1 3 sac new I 
W_ 15 Hz Hus: 135 Hz was: REF PfllSE 

LOCK LOOP LOOK LOOP LOCK um1 

V
 

A 

V
 

C mum: ) ( N a m  

-
-

p
-

L
1

 

H — q  

E
 

[
E

l
 

2 
5

- 

‘
fl

-
 

------u 

h
‘

 

'3
 

I p 

r
-

-
-

-
-

-
-

 

0
-1

:!
- 

g.
 

3 

L
-

-
-

-
i

-
-

—
-

-
-

-
-

-
-

 

'r
 

Efi
’g

’fi
lifi

lfi
 

fi
fi
fi

l
fi
fi

l
fi
fi

l
fi
fi
fi

 
555

 
5%

3 

f6? 
L05 

.3
 23

2 
§
 

3 

FOR 
"I 

£3
35

 

(DEN 

DEFINITIN 

A 
“Tm BEAR!” VILIB SIM _ 
IWISITIN m SIM maul 

MS! 

m m  SUITE“ mun 

B 
BEARING SERIAL Dl'fl 
BEARING LOAD BIT! 
BERNIE VALID SIM 

C 
M E  BEARIIB MATH)“ 
CWTIIIHJS CH 
m u m  W DETECTED 
CLOCK new MERE!" 
RANGE MISTER SEARCH CLOCK 
CLOCK ll” ML 
CHM]. 
CHANEL DID! CHANGE c m  W !  
CHANEL OFFSET BIT 
M IT !  “film "BED 

D 
SEWER SLO" MIN comm. 
{HOMER M E  
DHEC‘I’E TWITTER PULSE 

E 
EMU! MING VALID SIGNAL 
EARLY LATE GATE 
ENABLE mum: THE 

FINE SEEING FILTER 
ION 

15 I'll 
mam! SYNTHESIZER LOCK STATUS 
FIRST MS! MIND 
FREWENCY SYNTHESIIER BUFFER “LINER DlVlDfi? 

HEW SYNTHESIZER BINDER SIGNAL X 
“RWY SYNTHES 

HIS“ FREWEHCY CLOCK 
HIGH FREWENCT CLOCK CWLEHENT 
135 HI 

1 
mm mm sm‘rcu 
INTERN”. RANKIN} PLLSE 
lflEHTIFICATION Tm OSCILLATM {1350 H2!- 
IDENTIFICATION Tm 
IDENTIFICATION THE ”PUT 
INHIBIT 
INTEBROBATION FRET‘IIIGGER 
INITIAL TARGET DETECTOR 

L 
LITE GATE TIHE ”LEE!” 
Lficfl. OSCILLATOR SIM}. 

I“! 
I'll”! MD AUXILIARY RESET _ 
MIN REFERENCE PULSE MLEHENT 
"MN RESET SIGNAL 

N 
MISE LEVEL DETECTOR SIML 

O 
HIE HINT! TIHEH 

P 

”LIED W 
WEI FEEDER! 
PREMSION MS! CLO“ 

MEI MY STlTUS 

TRANSCEIVER 1'0 mrm ASSIGNEQTS 

— 

Mm WW” 
DATE: IWISI'B‘I 
mm mm" 

on: Erasmus 

R 
m m: Lsa 
aim mum emu: Rectum: um 
ntcsr neczwm seur 7:51 
nssm nsczlm cam 
asses BEOEIVER cam mass 
arm nscsam mm mm 
ma. me Low nan 
ii“ m :  mm“: comm 
am am: seam. mu 
me am: mu“ mm 
was m: an.“ SIM 
n51. accswsn sum LINE 
_I_l_‘l'_! am: mm Minn 
an mm: mm ”man m m  
m mm: m m  PULSE 
we necswsn vlnco molmzn 
mm RECEIVED vwzo momma man 
ms me: mm 5mm. 

5 
5» 5m: PULSE 
smv smmsslzen comma. nmnzn vane: 
so; 5mm. mu 1‘ 
son 55am. mm a 
sum «0 a: 
sec sLou sun comm 
s"'u'|'n' sum m m  
SIP swan woman Pm 
sis was ms: DELAY 
59c 55m ms: comm 
SPI m m  use man 
590 smssm ms: amur 
sn- sreonn ms: or ma 
sps sum: ms: sun: 
sans SHORT um nmmr 
saw smrussuzzn warm: ms: mums 
saw scALan RECEIVED man 
:53: SELF 7s comma 
51c SELF 7:57 comm: commas“ 
sm 5e 1:37 mums 
sn' 5e 1251 mean 
we SELF TEST mm 

T 

TIS m u  lumen SIGNAL 
ms was" mL: scum HAVE HMS H2! 
roe rum-an 
m mmaecmz non: 
135: TRANSMI'I' necsw: mm 
m mm am mm m m  
150 mm 5151:}: can mam 
183 21:: H2 
‘I'SL TRANSHIT snow. LINE 
111- mmsmnsa TRIGGER ms: 5 

V 
van mun: commas escILu'roa 

X 
m x Hon: mlum m1 
at» a: non: PULSE mu 
m m nonmm m ‘— 

Y 
as 1 mos gunman? 3135? 
m: 7 mo: com 
'1t Y non: comma comm: 
m v mo: PULSE mu 

9. REFERENCE! ROCKHELL DRAWING VSTO-‘HOI'H- REV c 
ROCIHELL SPE H04 H- I 
HOFFHAN ELECTRONICS TECHNICIL mm 
£2fl5-2W4‘V1-2u AUGUST 1913 

SMOUIOXED 11‘! HRS RATES 9F f. 5/5 

'50.! 
-0.0 

mun: saw-7551 FAIL Linwrmofigm nus. 13022.5 no no 
"mum: SELF-TEST FIIL LINITSUOJJ DH ENG. 1803.0 DEG m 3 

BITS 5 ”D 1' OF W4fl1551fi 
”I!" M SELF TEST 

BITS I IND 2 OF vumsson' 
OOIVfiLID MG DAYS 

BITS 3 AND 7 OF VT‘IHISSIFI — 
III-IN m SELF TEST 

IITS 2 AM 3 OF V'HHISBOPI 
”VALID MG DATA “"0  'I 
11"“l no DA“ (>100 '3 

THIS SIGN”. HERMES SELF-TEST comma. 

V7
 

‘7"C7
 

V7
 

V
7

 
‘7'

 
V7'V7

 

mm SWKED TH HA5 RATES OF 12.5 3/5 2 

51mm ' “75 mum. m m  an inn: mmmrm 
0591! um nulls morn/TI menu I. am we: emu: m was 
DB 

mm P. PERKINS _ TACAN 1 waif MM "was? 
W , ”-30% 
AFPfl [/97 ”ACE m :  W13 ND 
MIDLLNSJ’fih—bw (2-3-87 ILL 9' 2 
m a n  [m 5 5 x 3 4  m: - a u r a - o r :  ._2..Z.1_I_ 

BASIC REV J_l 



O P .| 0 m .  
m 
mum 

RECEIVER 
m 

RECEIVER $3.?“ 

m E:,/1mghl a 
\‘ mLL 

ANALOG TRACKER 

I H 1 H I o 
RADAR ALTIMETER_2 

- - - -  

RADAR ALTIMETER 1 
RANGE COMPUTER 

DIGITAL CONVERTER 

+ i new D moo: : mum '22 a sane“ 
— m "  WMSE-IFOOTWAMMXOOPERIWS .... mm :25; mm mu m m Ir : was man unto 1 use 1’0 mun FILTER .Imm ATS STAGE) DETECTM - / To (DIBITAL m gym 5 cu)“ mg; vmeo nus t° T" assume: M“ sum ”'3" J o matures ‘ 

4 37”" mm . I 5 
: moms. 5“? :10! use comm 
; 5109 ms: "-V- _ 

I 7  : W m "  t a L . 
:r 5 ° o n l j  1 2 4 I u 32 :4 m a c s u m a z n a m  
: m n n n n n n n n n n n n n  TRANSMITTER 5 mm 'sm - o 'm' : a '6 mum To .3903)“ : r— AL‘l'lME , m Mm PLATE PULSE MODULATOR : 7 ‘32.." no 2 mum ' “4’“ m m  ‘ c  ’ : (24.5.” VALIDITY .IT SET _ um m on us: W : ” ' m  um vmom mum AT 5 ~ . um " m" J: ea. ; tum-ms MS! _ mm mun“ ”-55 n F . ma: 0 s : no 1 mum ' "5 m 1'2 ms: : mun: sums VALID!" «m» roman . g” rur- uaoo m on us: _ mm : “WM nor mm A? 0.5 ‘ . com: a '6 
: rm: m - stun-stop nv. . 6 13 fl ‘ i one nuns m x to sum . ocn Hi 3 ~ m m _ . sum 32mm ‘ v ; om stoma ‘ , A I use mm: :33; sum stoma: no I at: : on: on: - ' cum Lomc D m. < ‘ cum I "'5‘ ”'5‘ mama. 

use : SELF TEST mu ~ PRF GENERATOR I To r — ; G ; INITIA‘I’ES . = m me. "'= 5 °Z' : 2.921%“ use (0.5 m um- ——J : : vanes . . 1 1 . . l> ° b 2 Wm m. = = 
was: man i 1 

l I , 2 mo no 7 3. user an 19”“ ALTITIDE . sm- rssr woo n . LOAD seam. menu. 
5 I t was: A snr 7:31 W V : user 1. m m m 

b was: ;¥  ‘ DELAY . z 2. Low an - 3 me: u. . mom ' . clmm . ATE suntan 1 : i m amm : : '------q _ . , 
: "-27" : r - - - - - - 1 I  — : : men“ I\ : + knit—44H s e I/ '4 3A ' : : In; ms .39" :1 g...” n say 157 : : 9 
. I - I fl - I H I -  . ‘ 3  . 3  . z : 

: <vac> <vac> ( I > 921 E II ‘—Y—‘ , 2 
I V H 3 1 4 I ‘71:“; Z ; ANALOG TRACKER 4 ' JAE“- . a, (moo Imam. name must» to-uvnc) a. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _. . 

V 5.1:: I I POWER SUPPLY 
l acute on D m 
l on I 53-7 7557 an: m an: VOLTAGE “ I o. “7‘ W Q . manna: . - - museum MT: norm VA omen newsman Q - To mun: II II V + my ‘2' 0 II II :®  H m n 
III on" : - H n “m, Imamm 

I ”'5“ En «semen can 
I I _ Herman: unmet um 
Pll on . 

L I I - n - I a  E 
PIKE ' . : '2‘ mm "° Tm I _ : mm: mu IT Loon-cu m name: 3m 

- ] “ a “ .  

3* / M ‘ \ gamm fi I 1 1 sum DIN mum no: ( .2 m [III-Il-I-q m “"5"" EVE” E .4 A» D m 0.: m was or men £351"... : “a“ : ‘ = = _ _ = =  ‘ 2. _ :  : ®  LZ: vcoto M523 mm . _ M'Wmmm“ I uo'mu'lc: I mint: 
‘ : roam I on we : V I I : _ou an mum voc sun-mum nemnntnn vmto no men comm .2 SIC) :4“ u l—-0 - '1 mm . rm. mum mama . m ,25 PHI-SIS m , = I I a...” mu 

bfig‘uuug'b l o" - 4 micron — I 
no men : (mm .3 sec. 

' l L 2 o I Loouc mm mm: omvss moo 
" I 

‘ fi g ;  Z "Z! TRACK-IV. no men—o. 5!: "a”; to no 7:13! I I 1 
LEE ' Lflfll . {I : _ smm I " -15 ‘ _ . V g s s g u H — _ _ " — .  : pa.— = @  '22 02' H22 ® — .  'I'D - < 5.1; l : .l . 1  see I 'fi x s m m m s z m m  arr .. . 2 H H I : ® LZz ‘2' mm gm 

l on I E :22 Qa—q . um 
I I 0: DATA- u , mmnm ssm 
" I a?" E- "Z3 62'; . men-«.140 men-0.109: MImI-m 
:: : 1? same: 
ll 0" I nous: " II I 323$? m —‘ II I 
L'fifi.---’.‘l ’ 

L_BAS|C REV D' 

\J
 

.123 D m m musmou HAW m mm» 

w "'J u} 
" 4  b— 12.05;.5EC 

§°E£ JWWLfik—Fm 
C "  j 

33? wZ—r ‘ ' ‘ ° o I L__Io o 

1.0%.!!! pssc—u .— 

-
-

a
-

_
-

_
_

-
-

_
 

-
-

h
_

-
_

_
_

_
_

_
 

I” | 1 2 3 4 5 O T O I 
LOCATIM l 

.
-
 

.
-
 

PMENT am PM? ( M  ALT .0 PW" HIIOIP/IDI 1L7 no é-V'N H105") 

m m  no u gamma: LOGICAL vugg (my 
woman/nus: 1 common. 1: mars: vuxmswxmn 2 VALIDITY x-vmn wmmwmase 3 can LSI 1-: FOOT 

4 mm 1-2 FEE‘I' 5 mm 1-4 rm 3 am 1- rm 
1 om. 1-“ rest 
I am 1-32 rm 
a mu 1-34 m: :0 DATA 1-1:: rm :1 mm [-256 Fan 12 nan 1-512 FEE! :3 mm . 1-1024 rm 14 MIA mm rm 15 an m 1-4091 rm wusmarxusao 1: mun ooo tom mun 

D mm mm mums vac-140m SCHEM'I’IC macaw-m no man ALT 
mmuwoumozsrsum nos. ISIS 

REFERENCE ”ERA?!” MD SERVICE I W I M  
MD CALIWTIW m o m  M THE mum MI 

IM- 

(FF!) 

F ‘ - - - _ - _ - - -  I 
DATE! 12/“!!! m V50 VHS!” "flu! 
EATS! Ila/IT m II'H VH5!” Ill” 
DATE! “ll/IT "MEI HAG VEISID. "“95 

VIDEO '— 8 nun . ‘ *"' - comm * Loss or vuozo 
' won: 0 _ / \  / 

__ use: 1 
m 

cm) WW” 4- . [—- . men 
— M113, - ‘ om w "  oumn fl -v14xomx ,_ 

(mum 
mun ov-- 
me: 

, Loon: (m) amn‘ - . .  

- H  
:24 mos mm mm no ‘mmc. " _ m M 1m hum»: Is srwm 3mm 

0.25 
mum ov-- 
m 

' .. -b 1’; use ‘ ‘ 
n “.5011 —- I rm 1 -  I 

+ 1 
sum E 7 ms: av 0 sum ' I . 4 l l l IF_ L: m 

- "  ’ : : : : 117' sec sumac“ , , I , : 
+2" . . . . . . . .  IL . . . . .  -'L--..-- -JL___T__-- +2" - - - - , ' - -—- I - - - - ;  

a 5m 1m . 1’ muons.) I 6 I I  I I I n I (o-uw' ,’ FF" . ma: new” I n u , [I I , , : 
(m: m o n k :  : : i ‘ I ' z c I w M” i i i i ' a a: .1 . : mm I I . , 'mex 3 I I  I n I mien: * I I I I 3 l l '  l l ' (m I I I I I . I I I  I n I 

zooom ' ’ me a ' semen : H i : : 1 MHMM“ I |.— .‘— W P " " " " " " "  “', " " " "  f“, " " "  f ' , “ ' " } “ "  m m .  was??? 021.57%: ‘- mm ~' — :mssc : :  : :  - caramel: : : n  : : h  l l .smsac. l : m l I :  I I : 
1 I | I a . : h : : . 

33.31 .D .. : ' ' :  ' ' ' f ” .  I I l I ‘ . '1‘ l I l '  I l I " W . a I I  I I I melon: ' u | I '  : ‘ I : a I : 
MS““"“" I l . I I , I l , I l , a l 5 

I I ' I I ' I I . I 3 ' l l  
: : q {i— 11: '0: mun me: I : : 
I I : l I "u“, m .  l l : u I I . I I t I l l , I I 
i . ' l  i ' i . ' M ' § Vim ' I I l I I ' a I 

"1-553 t I , l I 1 I l . I I I I I : : . : : . : : . : : . :: L I I : I t : I I : l I : I l l I I l I , I I I I I , : 1  : : - : : . W . : : 4 ': mm: on: I I I A i ' mszsmrrm> ; ; ; 
I m o m m m m  msmnmmmmmmm nxen OFF-SE! ' mewsmm vmuzormonfsmmtzni  u m  , I am , I 

mam K : ' 4 
K “26D mum. mum amnousmrs , I : 

n u 
L muss: «mum 4 m m :  L ‘ 

NZ. D sasmvm m m (sac) ms m: If at am As a mm or "Jim I‘l’ mums IF A» summon AT vm Lou “Imus vu m: rouowm comm. was. 0-20 m acmmcoum m m m c l r m m m  20-140 mm com-m “muses l v  > no no sac momma: ms I rmum 

DIME SWITCH BATES m m  0F LOCM. 05¢!LLATOR S IM TO 
RF INPUT Lilli T0 DEVELU A SIIILATE SELF 1EST "PUT SIGNAL 
WICH IS THEN PROCESSEJ AS AN RF mum SIGNAL 

FLNOTINI flY DRAHIIW SUFFICIENT BIAS W T  T0 cum TIE PLATE 
PLLSE HIDTH TO MY IEIO 

To IS A THE m MS! “TAHOE IV INSERTING A m - _  
W Hex-err INTO THEMITTER CAVITY OSCILLATGI. I? IS 
USED TO STMT THE TIHING “WIN THE “NEWER CIRCUIYS 

3 DR AL — 

NZ! b SELF TEST mans ill TRMISIS‘I’M WICI'IPNVIDES A RADIATIGI IIIIIIIT 

swam ”ATE mum mama an an: mum-mu 
”m unus.numuwxumnflufln1flu 

on J o um 5-2-19 

2: " "° “E W" RADAR ALT | METER 1 
m 
A» space sum: M '0 HIM m 9. 3 
UR PM 93.3 X 34 an? 1 I ‘ M I  :1 I 

BASIC REV QFJ 



w I v I U I T ' l  s ‘ |  R I a I P l o I N l_ M | +L I K I a | I; I H I e I F I. E I n _ I c - |  a A _ 

DATE! yam. nus:- JFK vmssoni mum am: 11:19:91 I m a." I vatsmn mun] 
. 

I . - . TRACKER/ DECODER 3 ' m ”“m” "”“l m m.“ If,” 3"" 

I I 

. _ 
mm lm-yu an ' Ion- mm: 

mm suntan mun-m _ ‘ 

was we: ° ‘ TRACKER/DECODER 2 SELF 3551' nan “was 
PARAHETEB' mocmw mm EVATIOH ' ' 1L. gamma m m  

8 _ _  __ nzmum 51m ' mm. 0-3.: sec 15.2 n Hg; 2 u m 5.0 use; 0.1 at: +3 on 0.1 m 
9mm: 40 000 as “5- use a 1'0 23 use ' cn‘rs'ru. mam RECE'VER * TRACKER/DECODER 1 3.2-6.4 sac 15.2 n m ¢ 0.: u m 5.0 use; 0.: DEC -: name 0.: 8 
m H.315 as —-- - - -  3:: :‘“‘“"‘L r - , V | DEO PROCESSOR MH a 5m BEAM DEMUX 

unum «.290 as :15 can '0 To 23 am - _ ' 
m 14.315 as ——— ——- use :3 5 mm men am *1“ ' TRACKING GATE CON I'ROL TRACK 1 N8 GATE DATA PROCESSOR 

ELE‘WM __as.sao "5 “a m 0 To 3° DEG sun 11 3- gm reglgcu'rm ‘ ”253333: 'A « m  an: (MIME) 
200.000 rtsmn cm: :3: f: g an Iron sum mm 459- mm oLLmv 5” 5 Ms: 5"“ u g: *1 LOGIC-HP I nls'rmc: on: case: soar _ _ ' _ _ 31mg ; . mu um {mus mo msrmcs: HDM iNTERFACE 

rm: ALLOCATION 3:: g: g "3' _ fl  ' rams: mus pus: 5m: men ':| mm]. map I :I "m 5““ new: AW mm 1‘ t i m Hm - . . . 

l 9mm I a 1 mum: I a I sauna" —J 9““ l ‘ g i: 1;: - wean FILTER ELEV "1m: 'I—‘r—l 1 J . . . . .  - .  . . .  . Hm m: an nlsmnc: om animus _ VIN-10"" — 

L‘ 200 H5 "J 3 15. m “"5“! "ENJWD’ THRESHOLD “”5" - l  I amt-non on: ma: cum: tsun or mmns: r—i '- . 12 5 ms c LOOK-UP a 1 mm . 
4 15.500 - 0:12c p E s" E m 52 0 :1 mm. Em I Z I on mac: mum can 
5 15.532 mo vanes ' . 

AZII‘IJTII “M a 15.553 mum Hus PULSE space R m . f _ ELEYATIIN cm: (mute: Human {mum “mam B> mum: mum 
glstmcgfioucn‘ 5mm - : 3  1 15,592 : - -' “n.0,. | mmm am: (no: 1133 0mm: om ”112123: {X12135} (1:12:43: ”1231:: (312323: 1:12:33: 
:14 ms}: "ma/scam - sauna um- um I “-515 _| f *;| um”. snap I ‘ 

3:1: {$953 sucmo m'r mm: 3 '9 55-5“ ' m“ ' *"° _ FFI. E m 
_.| F 1-1 s “3'” I“ . no 15.”: am .4. ICCUH _ - trrz: 

7 o 3 fiTE , vmeo mm . — _ . 021 can 16 m“ 0331:}? mm 7 - —.| |‘- H——e l—f—I - v [ - um - ® _ - 
p. s I '  vmm: . | Isouma LE“: ”Z3 L . . V 1m. . _ f 

am INTERVAL _ - 3:?“ ER) or BEAN PULSE can END OF - p—G oz: 203? ‘ J . 
gaps +2pyuzc SELF-'TEST mms >3. 4v :0 BENERATED suns snag BEA" “L55 “W! . . “mm“ :21 9 Human. ms umm UNITS! 

m. 115 as FILTER _ usr nose on .. ' g 31:01:;“32” mo sn mamas: 
l“ ' 'l ‘ - .7 - . _ . mama“: on: ( E b  ' n ma sn mums: 

amnion 5mm - SELF VEST 5" 0" “HS - + + mum: sun or Immns _ meme: ”mm ”mm ELEVITION m a To and m um 95? Liam 
. IDBITIFIED ' w MEI! INTERVAL! SHIFT REGISTER SHIFT REGISTER ‘ n mm 0 LBS 121.15 IDENTITY sucmo , _ - “22” TRICKING LEVEL “TE VIOEO ISWDI 5°” _ mo "use 

1: sum mama“: sum 0.3” I" Low. OSCILLATOR . “Z‘ n I Hm so: * i In Pom mm TESTS LIHITSI 
— ”5 M5; "1395“", ' . um: msnncs y . - aux/mu - imam mum D muses: (311533: 1:11:43: W 2000 " — 

* _ + — _ g  g . _ _ ' _ '  C :  can: ‘ INTERROGATE ms; . , Imam. - J ”12343: uuzsm ““2523: ”(125581 (1:12:43: “WT" 0.: ”5'3 
-D{ n ld- vmm: {can 5l vmm: “-953 ““2 : - I m: an mu H59 3 ram. “Hm“ °"‘ ”5‘ 

P ‘ —  - — . I  cum 2 - 7 . . . . - _ . CONTROL 
°'3'—h| Id— .33: 1:33:13 : 3  “-9" “"1 i GIN1'2 new: 1! H H p I °Zi.—' ms um nus-3 mm 
H s can 3 ' 1 ‘ sm’ , mum! sun uzluml numm 

15.024 on: —-- 
fl __  . 

1 W  1: m m cm 4 as.“ L : if: " I CTR ”Z‘G’" mm mums rue (ELEVATION uuolrn D r IIWESI g was: m 51 g lug/gm“: snow. 
. 1 ~ 1 J 1m , ”MI" 6 I ”colts I ““7" ] 15.61: a“: cum 5 L ‘ man an: coma "T 2 ‘m on 3”“ 7“" usuzm g: m gyms-H" man. 12:09: 

m y  1 V a a 1 Hum to summon - 
ammm 15 m m cum 6 ; cm; 5m Z l cm: rtin-E mo mac/nu mm mm m "m umxzson 6 

. 1 15 + ® 2 3 1 Eu; - - - - Loam an. an. ummcs rue tame: uumm 
DISTANCE new: SIGNAL E :  W T W *0 use . 

, £5.13! on: 1 mm "m :l L nan H mun coo: osrmnm can: nzrmmau 
cum 3 j |<— eys marrm 5mm ‘ : 3  15.155 an: 1 :2: . .  ' 4 m: ( : >  ' F fl ‘ noun I 

s 
. sen newsman MODE :1 I TEE 1 an 

$395 I‘" 15- 204 ““1 1 "Z1 02‘I - ‘ sncn 0 — 0  924 ”Z 4‘ 2 } cLocx nurssn _ H PROGRAMMER m7: ammo: CLOCK cm: :c 1 coumsn cLocx 
‘ - can: so _ cm can 5&1:c muasren ‘ m amount: mun man. lama IDENTIFY mam 

-__‘ 9 — H — i m “  - 15.223 an: x AGC 5°” m: '—'l| Rm ”Ci-K 0 cm 6L9“ , - DZ! 0 — .  can: ‘ mm mm mu ANGLE on msnucz AmusL: IBTE I comm CLOCK on: 
‘ ‘_ 'mtwa @ ' non: F , ’ ' ' ' ' ' ' " " " " " " " " "  ' ' " " " "  ' ' ' ' ' " " " "  ’ rsn HJIJIPLEKER V - fill-16 HINT" FLAG Hm". INTERVAL em: _ 

To ammo: «EN [ _ mesa D m To 1 — 4  ” m“ 9.. - mm: m m mm M m mam us a mum» 
{ m y  5.19! m ]  ‘ ‘ AIS ‘ I “m _ .  C CTR ' ' ' ' ' ' ' ' ' ' ' '4' ' ‘ ' ‘ flu-ff! I'I I'I‘I I I'I'I I I I ' I I I . -' ‘ ‘ ' ' ' ( m  OF 0 — .  “NEST m1" “V HINT" VIDEO DMN INTERVIL HEATER THIN HIHIHM 

. ' 321 no: a: m: aes ‘ 1 WT” cairn n Low 0 Inrmvma 5 m: flame“: g: 
E :  E :  m j m 2 3 5 r " 0:: 0-6 am: sum Ill TEST rue 

E :  E :  . - can “1 cc: sea 1 DZ, 0 mun mu W '” 3""3 I“ “5" L 9-12; , an 2 sum In 7:51 2 use LocALIzzn me . our 
mac ‘- 3““ J PULSE J as» anon nuns! m TEST on av LEFT azumm unto : e  Lem 

ms : 3  EL AGC . —  amp nscuom l‘___J U L “=e ”m 31mm sum m TEST tanner-:3 PULSES Lm, LINEAR VIDEO 
5 / \ . BEN fi J h H h H 113:” HESSAGE DISCRETE (FF)! (FF!) c H 5 

gum TRK CDHPUTE IGAYE} I - _ _ - - - _ _ _ _ -  _ comm. cc: cum cumrmnmmur m1 moan up 
f' 3 1 I RF ASSEMBLY 3 l we ““5 m “-3" F: a PM" W ”  amen-van . ccz cm mm! 2 ourpur ‘ use nzssasz 

_l_ _ _ _ _ _ _ _ _ _  I , 1| IL [ I  1 A me m: use us me CONTROL soar W . 52mm! cu mum cumin 4 oumn mm ”ass“: mu: 
'- 1 I ‘ > 

see scum camera on: HULTI , 2 F H . 3111:9a an: "M, £08? m m DISGRETE mm 1 ma. 1 
r - - - - - - - - - - — 1  : : R ASSE E L Y  2 SEC“ 056 ‘mm‘75 51m m m “  HODE {5111" - {“7“ FILE I TEST CH" 2 CHMEL 2 N 

i 
M 

can 3 cum 3 9m: 5 neon HER‘I’Z one: 

I I I I F EH Y mm GEN mm_ 1 -mxomx cm 4 CHANNEL 4 5915 CLOCK mm :1 mLLIsscom panics 
+ | | | | R ASS BL 1 12;: £2.51. 9-4 w use txausx: m : gamma. : gus CLOCK mm :1 meanszcam Psalm 

l i i : 1::1 $331333 "' °" 1 ‘ r m :1 ' as mm cm 1 9mm 1 P ‘- man/mm — 
can a cmma. a ram racemes oevunon AVAILAILE 

I I I I b F; 1 SLEU ”’3": ”T GHN 9 EL 9 PLUS cs PLUS nun-£51.09: wTFUT 
I I I I C an 2 Ho”, mtg: can so CHANEL :0 Pas mum msusa 
| | | | "l BIT “0' C3. WM» c1.» cum 3 BEGISI’ER Pans s'rstsu PROCESSING 
I | I I mm “gag: use? J on. mm m ‘ , ELM m A nzemza ms svs'rsu necessmn _ ? R _ ‘ cum mm I) came: PSDI PRESET om. man To 1 
I | | | C Howl-HOB , 9 cm can J CLOCK cum CLEAR 1 comma 1 95/53 Posmou on suamcr OPERATION 

4 I I I ' IDBITITY mam Home: I “’9'" "“9 5:21.10: ‘ V figur- ggrurs £625 .9 0 
l l I I [2: ms: '9: M 50°F an» a m: mm 

. cs: cum SELECT 1 INPUT OLL’I mum Lou LEVEL nose 
I I I I w W mu “new: cum: I I J ”w" t-Evmn a nu: : 0  =53 emu-m. SELECT 3 INPUT 3 
l I l l E :  1 ups  . . " ‘ f use use sauna. 551c c INPUT 
. I I | 2 mpg .230 we 1 L _ _ _  4 m2 cw mt. saucr ”an: INPUT mm mm mum: woes {FLT 31mm ' I I I 3 ups  : = . mm mm _ 2 a; as; L _ aspen mama. sewer mam most user new: 
I I I I man-m 4 ”HS +15 W: ---------------  . ------- . -. w —  ' ' , ' n n n n V ”22 2 m2 mam mua. unnum- “TD-HMS “5” 3 n run Run 1 comma mo 3 nzmsrzn 
I l I I .. 75- ups POHER ‘ ANGLE FLAG GEN . 3 ML sun 1 acumen mm L REGISTER 

e 21 us +7 vac SUPPLY r. V w 1 m2 . 02 mm comma 2 an 35m RESET m: um 
I l I I 1' 23115 D ‘ n4 nan cmrm 4 BIT nsno ' RESiT now 

— I | I I (:5. sun ' ”“5 ‘5 m ; aspen ‘ negate Azlmnl run (mm J 4&5 mm mm "m“ g ' g a}: MW: Eats 4 RT“ RESET TRACK MODE 
‘ ' S 

' I l I ”'3 5 ”F3" :11 fix: -a vnc- L = J ' ' {5) mac assume we 6 5 — 
I l I I fl :0 x0 m u  me man A ‘ ans “5  7E5; ”$35.31;?“ um mm mm 5c SELECTED cum 
I I 2 351.20 251.55 _ " 5 " DATT DITII TAP SIGN SIGN 0? “IE lNTEfl'flL 
I l I I 3 353.52 281.36 1: L ““1 TESTI no mu nun-am #15 f - Pmreamuo 5e 1:51 0c am cameras cLocx sun sum memos“: non: 
I I : : 1 use. 26- 251. 2? _ HG _ Iron 0.3: sec. . ”NI-T” = 0  vnonir‘vmflgsnifiu 3:.“ gins“ 0:53:33! an :3 :TIETCHED IDENTIFIED VIDEO 

— r I _ MT :1 men me: 
I l I I BITE AND SELF TEST GEN —-V “P5 a 1 - um VALID DATA mm MOLE m we: mm ssson contact. a an saun- ssnm. mm 1? _ ‘ Fa: fl . _ _( mm («mm sun or nun mm 51:» 595cm 7s swimsm mm: 

» I I I I . , can 1 RANGE TRIS AND FLAG “fining" 3 -s , 4, ‘.- osmn msmcs rue comma m an 5191 5709 I came» 
, I I I l '02: can 2 SEN AND CHN SEL A2 mum —' 1‘ 1, «.- 3 A A ‘ ‘ ‘ 3 nsrzu manner: ms comma ass an 5191 STOP l comma 

I I I I as»! am SELF 1:51 9",, L m on DETECTOR “#5 m svuc . . : z : :~ :29 ‘5 .c 1mm 0mm: rue 'sm: sum common. men 3 
I I l ' eat em: acvn ‘ can 3 & TEST. 2 suns ID ' ‘ - ‘ ‘ ‘ ‘ ‘ ~ ' osn Dmmcz on: sun smmnct oranmou 

024 an 2 J 1. 9mm man mm: L - u ossua manna: summer cannon 
I I I I - v cums. ; ' 25 osv msnuct vmto ' 
I l I : W W 1 1+ W h M It V II M — nzcooza w 021 . fig® am an a no gum: in??? To a 
I l l ms: PR mo IND cs; 4 o - nus on FLY LEFT mom or cmmvm GMT 
I | ' I 923 _ "any”, can amen mm L 9“" i T“ W - Mam _ 1 EL mum '5 "5 1: 1 - mms on m mm mm or CENTEILIHE) EL“ “WWW “7‘ T' T mm 0 I” 

mum: * man 65' 9:1:n ELrLe - .ELmnuN mm m 'r comm ls In 
I I I I . i a; w! :Lmnou nose 1a 1' comm cum: 
I I l I ”'5 new c“ 1 11:51 2 new 14 ' am: an or um am To men on: — mm _- ' ‘ ' ' ELEVATION m: m 
I I | I russuo: : SELF “57 s" “N _ can “ ELG 4 ummn «us a m EDI? all no men LEVEL on: '— 
| I I ' ..- -3----| r r 1 -— 15 ‘ 4-1 nun 2m 0? am: mm m: rue; mo: I m m A «r ma - ,4 TV macaw: nose 
I I I I on I a.“ ”Z? “ "3 ‘ H" - ‘ ' -‘ F "rm. mm on: vmanen IE 5 A. ‘r A" ;  x. . 3  . ‘ - . . , . .v . . \ . -. ram. mm: P 'r 
: : : : a : : 4 smug“ mmcgfls mean I “:5? I: 32L“ L 9mm um; meets: men: EL m3 . as m 31»: \ w , \ ‘ ‘ ‘ ‘ . ‘ \ « 5 Fur LEFT'- 810% OR ”-0"! v 

- W ' n ' 
I I I I I Q I ”ME“ I cm I: mm: mm: unautmr 1mm: 9:»m - 7 GE" ammo" FL ,5 {ELFLBI 1 2 3 4 5 s 7 a a 1-1 1 1 1 1 1 1 a 1 1- .3 a; 33:52:3030 

- - - - - -  : - — 

_ I : : I I" 2 | I L 6.," 2 “54,155 was "'5 1251: no mm 333 $08s me man mm am 
I E - - - - - —  arr F0" 0-33 553- -.__J sum arr FOR ELEVATION mu was: news ' 591“" LEVEL “9‘0 0" l- " - CRYSTAL mm . um 51' amps mm H 

2 l l I : ss act I I l as l I . +  : mkflmm D a": run L one amazes 3? 5W5! - o . m can a: 2 BATE!) 1mm“ PLLSE 2 
I l HLS FD 3 _ '1 ITOR J_ 3 g m FAILURE M1156 SELF-TEST. OR RISER GATE IRWIN! 2 M8! "NSC m DISCREET 

I I I I I I “T" I ' ° ' cmsm. W “l5 cm 2 cam: INTEIRDGATE oz use 
I I l ' l | V | I I me can! eaten '2 Lou LEVEL nose 
I I I I r 1 I I ma I I I ONLY) 1 A 
I l I I V I on F-- ' . - - - - I  0“ I . I I 014-” I POWER SUPPLY ‘ ' I322 15 ' _ _ . . A. 

555 13:: "L PNL man: can I I am DSFLG 4 .. A! I. A, 1‘ _. _. .. A; s 
' I I I F” I I 2 I l ' h - - - -  - - J  FNL a. 510- P5"! ‘1 MDT FLAG -¥ J *' .5 g 4 _ ' _ 4-— “ .  A. .- A _ t __ ' a " _‘. 

I I I I I I V I “-7-” I L - - - - - - J  l ‘ : @  RSHD GEN " - 5m ; 1-. _ ’, 4 ' ,_ .1-1‘If'":4“4, \ 11,- :55! a ‘ 4  

I I I I I 1 I D88 : : E ’ ‘D '3 \ \ ‘ ‘ '~ ‘ \ \ \ ‘ ‘ ‘ - ‘ 

I I I I m : : a: I I : I ”7°”: @ . ' nsru ”mg?“ smv . I ' - “ a s  4 s s 1' a l : 1  1 1  1 1 1-1 1 1  - '- 
I g I l I o——l——' km. 015.: (324-. l I 95-23.: _ . . 

I I I I I l I - - -  - - -  I-m' OS 59‘ ‘ +5 
I 

> 

I I ‘ " " I  I - - - - - -  I W - summit or 
I I I l V ' n i was 4 mm“ 021 > Fun nrmLm commons urn-1m ”mum: newlnznms * E mum. mun an arms mumsmmu 

I I I I m I I : '— l 1 ' ““5 “5” on no em ran son as a maunw: nun aims 05“" J D ”DI-HES 5'5"“ Lm" m mflm m  m” 
_ I I on I ' I I E _ mm. on 2 u on 2 EL umma u as an 
1 | I “92' km 0“,: cues-J I H '. I 7 ' ' ' J <8 on 3:23 macaw“ PULSE runs 

- - - - - ‘  . ' — 

I - ' L'L‘ki‘..-_.2'.| L L L = J : J J J 5” °" :_ 5"” ’""- “W“ MICROWAVE SCANNING BEAM 1 I L32. . 9mm“ a ”0. mm FOR 200 as l "LIB EFL? am a "  , / 7  _ . .  LAND I N8 SYSTEM 
I A I L _ :  g ' ' <a REPLIES To 10 Immnans f. A! 44“.; n A: Jr 

r ' W4:  Wow 
"' H?) sue: SHITTLE am no .3.” m __ 9. 4 

L K S X H  ”I ' I I I Y I U I  . Add—L..— I_BAS.IC REV ID 9 - - . . - BASIC REV D_I 



0 
DATE! [1/2/87 'NAHEI V00 VHSIW "8.2 

3| 

L_BAS|C REV D 

5r
 

I I l I I I I I I I l I l l I I l I I l I I I 
' M O I  5 ! .  

- - - - - - J  

F - - - - - - ‘  

OFF 
"H.019 53 
- - - - - - J  

70mm STA‘I’IN 
(OX AXIS) 

J1 

\ 
\ 
\ 
\ 

‘ 1 ‘ }  \ 
A-EHBL. ‘ 
COAS STAN!!! 

l M M 
Ilium-II ‘Illaiv ‘Iur' 

AF? STATSM 
(-1 AXIS) 

J3 ' 
I 

I 
I 

l 
l 

m 
m 1 ;  
ems sumo“ 

2 m on 
m -  
m 

v 

usvac 400 uz I mam. an vane: L —| momma nun «mum: J 

mm .7 .f comm 
4 Lame 

FORNARD STATION ( + X  AXIS) 

COAS FORWARD MOUNTING BRACKET 

m a .  "DEX 
ou-ovno moon 
m m  m m  

wégsu \ m 

mwu Y 
mg 4? Q, 
ADJUSTHENT 

BARREL 
LOCK 

RETICLE PATTERN 
PROJECTE) 0N 
CMIIIINO GLASS 

COAS (OPERATIONAL VIEW) 

RETIcLE 
INTENSITY 
mm. 

ELEC’I’RI CAL 
CONNECTOR 

GROSS 
ADJUST”! 

mum 
W 

COAS ( S I D E  VIEW) 

COAS 
srmaom 

/ ovenvnzv Human-1) 

—- —
—

—
_

—
—

.
 '

1
.

 

AFT mm (ll-8) 

AFT STATION ( - 2  AXIS) 

INTENSITY 
(NOT VISIBLE) 

CREHMAN OPTICAL ALIGNMENT SIGHT 

COAS CONFIGURATION AND OPERATION, 

COAS APERATURE STOP 
INSTALLATION 

| 

‘
3

‘
 

m
ul

- 
': 

1
"

 
-
.
|
 

+
-

k
+

-
k

+
-

f
+

—
+

4
—

+
4

 

:5
 u l‘ 

r _ _  | 
DATE! TIT/CI. IMME- SKK VERSIM ”all 
DATEI 8/23/87 "NE! :18 VERSIM IPTIS 
DATB 11/2/81 m V60 VERSION IIIKIZ 

NOTE! 
FILTE CLIPS on 

REFERENCE WHEN. ORA" I N08 
VSZO-OGOTZOIFHD COAS MOUNNNO BRACKET 
“20-68073“ AFT COAS MOUNTING BRACKET 
“20160810! COAS 

CONTINGENCY PROCEME 
0 CAN WE LIGHT BULB AND SHINE A FLASMLIOHT 

THROUGH THE WELL TO ILLLIQMATE RETICLE 

O RETICLE BRIBHTNESS CAN BE CONTROLLED BY VARYING 
THE ANGLE OF THE FLASHLIGHT 

NOTES! D AUTOHNLIC RESET 0N WIENT TEI‘I'ER‘TLIIE 
O COAS MUNTS IN DOCKING W W  (-2  “15) OR FORUM!) HINDOH 2 

(9X AXIS) AND CAN BE STWED DURING HANEUVERS 
O COAS fiETAINS CALIBRATION HITH amuse IN SHE m m  
C 2 SPARE BULBS ARE SUPPLIED IN CARRYING CASE 

5 COAS — 
S'WTURE ”TE mum mules no am: Minimum. 

muons. mwmmmm 1m om LHB 5/29/15 

“ 1 
COAS 

SPACE SHUTTLE M3 NO 

ALL I 9' 5 
5.5 x 34 m 9.5-1 [mm 1 or 1 

BASIC’fiEV'Q_j 



S R 
nus- wwav m vco | vansmu mm 

u
-

-
-

-
I

I
-

J
 

I I I I I I 1 G
 

E 3 , *3
 

7
;

:
 

cLosen v - I ‘ - -- 3 n a 
. I Vm,'—d\p—q'oorr '0 Z 

: ‘ u I : open : 6 )  “Z. 
‘ 4 ’ .  nca Loolc I I 

cnac: I . / DEA-Pm 131-30 \ .=. l V I - CLOSED 3(3) 323 
n I" m 1 1 V "‘ oorr x. . fi“_- ‘ . I . m .l._._. m u @nZa ' I | Vgcxoc I I _ : I .1 .1 ._ ' \ \ \  I OPEN . 

u OPEN | I | \ _ ~V _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  : : a I ' I 233' I .ro——' |-—v .A 1 out w -\ 
I 0 I " I .4l‘°—'—V I ( f '  ' mom 1 \ \  I ‘ I I ' ' l “ ’ \ . s I I : I V‘m mr' I - \ 

: I—‘I : VACIOA I - g 4 M  d I ‘ - 7 II \ \  
ems: ' M I v o — v  I ’ \ 6 ISL-“3’ umvssmu ’ (b—J ’ \ \  HCA Loelc I, \ \  

F - - : “ - ° - - q  Hm I \ \  
Fm J" ' " " I \ : m 2 : FMCAZ I \ \  

Varanasi—r. I —z SYSTEM 1 MOTOR CONTROL I, \ \  
_ I H ' I \ \  

I on I ' \ I I ’ ‘ I I ’ \ \  I I I \ 
: 7°" : v22 ( 3 )  I, \ \ \  m m sou ss 5 L - - - - - -  on“ 9.6-2 I \ \  

:22 < 4 > """\ I, \ 

"Z" G mom: I; 

. I ' 

nca Loclc ”7°" 2 I, 
/ ma men m2 so \ I' 

- - - - 2 - -  I 

VAcac T 

l ' 0 l P l 0 I 
v m FMCAiL 

FPBI - 

K | id 

«v SYSTEM 1 MOTOR CONTROL 
RFC 

I”_J 
\Z: 

219“" 

Va, ‘ - 

*2? (E) m W 7 

STAR TRACKER l; :- ., -: 
fl | I —:L;- 
, : f—fiJm m- 

! i : I I I / I  iqossn 

E—fi I 
.. | ' I : 

' .. I Pmos as: I 

\ 
l 

" 
I 
1 
I 

'- nm 1 \‘ I 
I I 

H .  I v : | I, 
a ‘ 

I : I | I 
I I 7 -Y SYSTEM 2 MOTOR CONTROL ‘ 

4 Vacate I——r—4' : 1‘ : ‘l 
: : : 0-— l 

I | 
I I 

VAcaA u fi  2 “ I I 1 
P“L".é'fi'.”Jag-I V22 G 

I— “Z? G OPEN 9-5‘2 ‘. 

sun mum _ CLOSED ‘l sun TRACKER 4&2; ‘ 3 ‘  A “  l 
m mum "ZT G | /'——\0m mm“. mm.- m -  m I; 

l 5,5 2 I ‘ | _z I —2 as 1 -2 noon 0? 1 -1 noon as 2 I] 
I . . I | : : q ; -  .21;- -n§§- I, 

V I ”‘1'” I | ' n = OPEN v I 
3! cause: : ‘ l l l I l I cLosen . l’ u l : l “ l ‘1 .  I [I 

I I l 
I od-Lh-o I | I | I 

s I cm . .—|—— FMCA3 I I I z 
“ u 1 i V g '22.-..“1 1i 1: 1: 1: CF“ GD / 

I 0 l C I CNTLCA3 -Z  SYSTEM 2 MOTOR CONTROL ‘ ’l 

— VCNTLC“ I I . " _ : — _ ' 1  ‘ - CLOSED I,  

u I 1 I |‘ V... N" - / 
5.1x : . ' ‘ ‘ "m M I - I, 

V are» I c M L c a m ‘ fi  “ : _ cLosen ,’ 
1“ : om : \ V $ 3 W o r r  ,’ 

I I “ u I : open I, I I 2 i 3| I '-' g . x I F l _ I 
I | . _ . '  I " — — — — — — —  cmzaox - - - - - - - - - - - - - - - - - - - - - - - - -  """""_’ 
L CLOSE l 
m. I 

- 

HCA Loclc : 
_ / In POHER Inca-30 \ _ l 

VAcacH : 
I E I 
I I 1 VAOHOB. I 51’: _ : norm 1 
I I I : = : 

V A M A H  2 
I 3“ I mm“: -9513 

OPEN 
POSITION 

17' 
noon TRAVEL 

cmsso 
POSITION 

I \ ' \ 
o ‘ I 

\ \  l ’1‘ \ ,' 
\ -2- ms ac'runon E x  / . \ \‘ I 

\ \  I “ ,’ , Tmcx To 
\ / 0 ~.._.' surrom ROLLERS 
\ , ‘  t2 PLACES) 5) 

\ \  / ’  N E  mums 
\ I (4 PLACES) 

\ 
\ / /  

ACCESS armmcs r I 
ELlscfrcL comecvoas I 

\ 
[ I  \ § 

/ \ 
/ \ 

I \ 
I \ 

I 
I 

I 
l 

I 
/ 

H-r'H- r' 
1 .l \ if 

\ 0 M CLOSED \ \ \ \ 
POSITI ‘ \\ , v-Axls ACTUATOR 

I 1? 
\ I‘ 

' 4 ’  ‘ \  r 

9”,  

f . \ ACCESS PANEL 
' I 

I, ' 

, l 
l 

l I 
O U 

7 .  Q ‘, 

DOOR TI'RAVEL \‘ \ .  ' 
h _ . f 

v OPEN 
POSITION 

VIEW LOOKING INBOARD 

VIEH A-A 

mam»; __ ”at 

B , A 
on:- 4122/38 
one: agave-7 M: can 
mm gangs? mm vch 

mm 1. Hermann: ROCKUELL mums N0. van-550202 

6 STAR 1— 
S‘WTURE ””5 mum was an m minimum 

nsw went: 5. noesm mom “m " ”m "a M 
BR VICKI s. DOBGETT mans 

We; Item , , STAR TRACKER 1 WA (3’ .//£2..J’ mm; .- 
AP? 1 ' t‘1 ih’l/f‘ 
“’9 mi} hi. r14 b/I/P? 5"“! sum-E ”“9 "0 

fl-J' ALL 9- 6 

LT" PE ' '5 X 3" PM 9 .- um 1 or a 4 L .  
BASIC REV D_| 

um "H1 VERSION! BPTIE 
VERSION! BP'I'IB 
VERNON Illa! 



we: rel/wow m m mlflh mus 

w I v U I T 1 s I R 1 o I P ' l  o I N ' l  M l in l K I1 a l - I  1 H I a I I  F, I E_ I o I C ' l  a ' A '7 . m n m  now I _ m5, WM? m m  . as!” m“ 

VERSICIU INK. 7' 

I - , 

8 . m  - . ' _ 52569 ‘ 4 @525 . ‘ . 8 6 1I>G suunzn moss!) = ®  621 . . ‘ 

MASTER CONTROL UNIT , ' INTENSlTY m l SERML DATA 
“ 

J 1  

SHUTTER am an 
sums: arm/f 2° ‘24 esnmn ‘ no f ----- - -- ~ , - - ~ ' ‘ ' , '- ‘ -- ' ' ------- mu: ------------------ '1} --------------------------- 1L Tm mm msm - Q ‘ ‘, VERTICAL. "mum“ POSITION s 9 use - -- ‘ , , ....... STAR PRESENT """  ‘ - r21 14 

TLD ‘masuoLo onset nu» 

0
—

 

-
-

-
.

.
 

s s c 1 . 311: am — A SELF TEST M 5 0  . Z Z CZ? l 4  ‘ ‘ “ 2 5 0  SELF TEST man) 5 1 U ‘ —  
o 2 oumn ‘— Z comm smmm cLosea 4 use :1 ‘2 ‘— u a O T 3 conun- —_'L a non 3 sun - 13 non ‘ _ _ x — PRESENT v TARGET smscn 2 u D cmcx ‘ I ‘ cm - ./ $25 728 24 - - > VIDEO ‘ L - macxsn m1 FAIL 1 15 . runes 7 sauna: ms" 9 I /— _ 1m: soon a m 7 noton — f . ¢ nevus: mm mm m as 7 _ ‘ ' ' :1 as] I: as} f - 7 "‘3 missus: am we: mssac'm Tuna : T F - m 1 1 “UL ,. m x CLOCK mum: LOAD can. V cousc‘roa 1 ‘ 

\ 0:31.:c sum com . NZ; 0 7 mm :1.t . I : 

" \  0-! 0: sum: mac? /_ 7 :25 contact. \ \ N  APERAME a 5m: sate? I _ HESSAGE m _-  \ _ /  : czssgo PMWL “’0 m o “25 T DEFLECTION j: DlscflETE E , SW"!!! , ‘ : wane wow 1 LOAD an CORRECTION ........-- h f  ‘ I : 6 )  r21 | '7 . ' “4' 7 4;; m : mo 2 LOAD 1m. ' ' | I v ELBOW — C }  : 7 F ‘ , Mo comr - PATH . mm 3 LOAD cu = ®  FZZ . (massive _ - 
: ‘ WI 3 mm - / ' ENABLE ‘ .. m 1158 ‘ . ' mm ’ - _ 6 

6 “2" °Z° ' Hon: cm 5:! orrsn : . u sm: me ; o o 5 024 ; . HOLD ERA - mm mm 1919 . . A V . ' _ use / V cum mam sun: was mom m, Ls, : rov ’ ' - c2 ‘11. $2: .eza _ 5 22.. cu a xz=®_ ----- -- - -- - -- - - ------ L—4 A sum 
1 5e ' max 1m ' I - - ‘ -2 SELF TEST A ; TEST 52‘ 

CH) : G W o 5‘7 - ' " ' PARALLEL _— _ . ' ' veancu nomzouuL ,J . I :24 5‘" “5' none \2. Posmon Posmon - moan ‘ 2 on: 6 man SELECT PT I I . r - V : : sun or commsmu 4 I J A l 
' V ‘ -_ 327 W W .  . . .  . ' . . . .  - - . -  - - - -  --.--..-.-.u..-...-.-.- . .-.-.-.-..-.....-..-....-.o...~.-.. . r j . 

5 
/ - wastes -z HORIZONTAL 5 ' 05 LEADING soc: mu: ms: " 7 ' fJ manna! OFFSET SHUTTER MECHANISM A no}; Z / _  7 . - .  . ‘ sec - ‘ . v DEFLECTION mm\[  @ "2" ~10 Q _ v m 2 saw. mm . 

'- - '- ' ' - - - ' ' ' ' '  ' ' ' ' - - - - - - - - - - - - - - -  .‘g. .............. :. ............... is .................... .'.'.'.‘ - % 1°: TQILIMB soc: sum: ms: m / 3 _ "Zs ' 
- V + *5 55$t ' V . ‘ H56 - - _- -,— _-,., _ ,._ - 

— V TwznAm mmmou SELECT PARALLEL 2 ff“ 
< ) ADD mm. ERTED ;. * n nmscnou mam/l - SET "mum / ; INV _— ._ + \l 21 N22 ' ‘ mm 91mm " u an: cum: E23 - assume" ' + VWPUT 3 .; “W" was ‘ 5:1 ‘ cmzcnou ‘ —  an‘: -- s .. +1 4 '. . E '25 comm “ ‘- V “'5“ r / mm 7 , PRESSURE FAIL 16 5 ‘— 33: ;. "7 cm men ”£05028“ 3 :2. m: ENTERNAL DETAILS or THE sun TRACKER ELEcTnamcs ARE - - - . H 7 ‘ .; ; ruucnmw. massemmon cameo Faun sPEcIrIunm no — ‘ r - cut a y ' i ow s :; menss'ren ”mun neat-man. BALL BROTHERS nzsmw'rw: DOCLIIENTATION. - K : ‘ ] ’ — 7 REG H 7 conn- ‘— ' '« mu an exam SET or BALL mamas scumnc mamas. rows _ em J 0 . non H ;; , cmuezs 1'0 THE mncnzas HERE INCORPORATED as THEY ‘ MEI" .. , , men J ' o ; 32-, - occmsn usa: on mscussrons mm mum. mo ms: "‘9 A "Z7 52' ‘ 9 ~ smauszmuc svsrsns means 4 . ‘ we ’ _j 2 ”W" E“ ‘5 m mesuow msa: 5 1 use 4 a 15 ST m ' : - Pas-SERIAL no. a mums um: mesa mums SET otte/ OPEN .: mm; M'npun _ "Z‘ ‘2‘ R" éuu. FE: van posmou cameras 32 "5' J. 5'7 count 5"“ 1‘ u : mssmn use) a To 10 as A aesmum. or EARLIER DESIGN vmm: men MOTOR . HIGH VOLTAGE CONTROL oz; "2' smcu TRACK / ; - Ham: 9 VOLTAGE cme was 199 VALUES ma ROTAHON ——.— I wncrrmce I t LONBER ussm orrssr saw 3 "  STEPS m v mo I .. - "INC“ Win” 13 i2 ;. sums: up can 4 ass-'52? no a 24-3, m . 31 -c, m .. are, u . so-c POWER SUPPLY 3,; - mug; :69 mo: a non: men orrssr «on: = vm mm ‘: TZa e m I autumn um | L 5 vznncm. 0 was too: if son: m / _  7 l 11 mm T0 uwuoun comm names 70 DISABLE VARIABLE - n m 

mu VOLTAGE : " —.® _ 1. :3” 7° DEFLECTION - v :33 2 m: "25 °Z‘ BREAK TRACK 3 "m6 -2 SELF TEST TUB mp .. _ - 0 new an» - cnm. m nae ’2 "5’ ENGMED "53 SELF TEST Tamman- 2:45 ARCSEC m sow AXES : -r-  ‘ HIGH ' L  526 p / I 'd  ' ' , 13 m (VERTICLL m HORIZONTAL! AND 312.57: WITWE — — ': voa: ‘ swans: - I I: :1. _ - - ‘ "Z“ . m 2 cum 025 0 5e TEST cm 2 3%,? 14 _ 
: J_ “ML —' cannon 7 < 33 > L . J F 5 :5 THE «c vans: CONTROL cmcurr was ORIGINALLY .. .- N _ _ - - - = , DESIGNED To mmv: HAGNITLDE mmsnm ACCURACY : : r- -—= - GEN _‘L 022 NZ' . "Z" I, "'5“ mo: ‘ ‘5 or amen? saunas av sumac noun THE men VOLTAGE. _. : I .k _ V "09 I a mo mm ' - um: THE mam men VOLTAGE amumasm. THIS .. _ _ . ®  wacnmc: 3 NZ? 1 — mcx J'\ van m _ . . . - FWG‘I'ION Is no LONGER assess. THEREFORE m: cmcurr t : ' V mtrgflgfixz) max mum mes ms: was me: I: m: w - l— ‘ D "W nuns mus To FULL vane: 21 g - "I“ :75 Do—q J J SET 0 Moan/vent me man (1— m , : -_-_- _‘L -400 .5 . r THE sun mscums w: comm: av Strum: nouns 3 .. .. 

' ' \ | — —  nus us LAUNCHMDEH 'r 3 = _ 1: v v _ 1 5"” "EST mo; 32; -2 sun -z noun -2 MANCHESTER I m .. _ t x 0‘ van mam" POSITION NON-VALID .. .. N _. cm OZ; “M , 7 7 m: msn ATTACHED 10 THE TUBE no: PLATE REFLECTS 1n: " ' m mm m m  ‘ ' umncuu. sun 10 THE LEflS amen coLltss m: LIGHT. +sov Lemme ens: ms: vmm . 5. new or w“  m: LIGHT IS THEN aEFLEcm mun THE mm mo mason g4 - N - suns me as m 3 sum mm am: mau THE LENS To a: rocusa: on THE was an: n _, ,_ r! n 1 ‘ us . mscmmunoa , run: I 1 = : NZ? 
- . . 

F'sfim-H sun melt-I __ := Human soc: mm: rowan : : ‘ I use . THE sums: IS GLOSED was THE 3mm cease? season I -'r I F - - - - - - ‘  M ... .. I4 . . —  VIEHSANDBJECT BRIGHTERTHAN-I MONITUOE — —. ' l I _Y I r. .. r. - _ mac: mm: POSITION omen): 2 “a" Vm : g .. — — . _ _  3 ' OFFSET D mum m s  or v sun mom Is nu THE M PLANE I I | | . " ‘ 5““ 05°“a um 3°“ 1' new: um ‘ ‘— an: “M3 m 10.55:" m w: --v ms mum THE +1 ms 'm. on 1326' I I I I I no V»: "Z7 = u non J 5065 W was 3 s I V9" '1 PRESSURE b MICAL ms as -2 sun mans: IS mcum :- ram rue Luna-un-u-l | on | 0 3 ° 4 . mum» OUTPUT a ‘ —  POS “ 'L -2 ms mum a use m we x-v rune mucu Is 4:- ] 9.5-1 9.5-1 ' FREE m - REG V WAR" -n ran» THE -'r m s  Town: m: +3: m s  DEFLECTION m . —  I I (ma sumv ‘ '1 “7'5 "z "‘ 59“" coma _‘L 7 "OR _... V a 24 :12 m truck we won :3 ._.._. | | “ '..' _ . m rmumce: ® _  ‘ I - a 32mm or MOTOR mum :1.s 59mm To ems: SHUTTER 2 2 : : may: ,5 :1 _ mm m: 021 x23 7 HAG won 14 9 H‘— on: sun —b( : ) _ +5 _ . , D an: muzoum. 905 +4. 25- woman F-gfiLflE-fi | I "75 ~ ‘ . . ' V at DEFLEc'nm “ non _]'_ m 5"" "‘ ‘5 w an: venue». P05 —4.:s- (mum PNL 06 " ' 0L me u an: m +1.5 IMMIML: | -z | F-nunnns-‘I o 025 OZ: 822 “ w  .; :E “3:13;“ [ v  mo (nficfiamgm: an LEVEL H non HORIZ TLNGI ‘ . T :m E 1; 12 l I I -1 I 9.5-: 9.6-! 1. _ mm TRACK . m: m ‘: '— ‘2' e . 
V I was ens: , ho— .... . . — m ~z= I 6—- ,5 w ‘ - ' n _. , s 2 2 - I I : H—I-o : = - uono 3 OFFSET - 93]. on my :: ‘ _ Low ‘ mo _ _ - - - - - -  : Ill : V Iggy 0 022 HMO @ _ ML W3GLOGK A 

l ' I summon 1 . . ‘ N26 :- : : @ J  1: "Z, M 
“mm 0*": mum m m  In sum inlulsmnqu 

' ' _ 1’ " ‘ ML. H. W 1/30/80 “mu" m." an: a"."""" "m 3" " - ‘ v orrsn I! " , A In; as $3. = ‘ - . DR can": RILEY uaarao l Lulu-um.-- - : 3 _ ‘ - am cmzs 1.e 1 
’ fllfiflfi r STAR TRACKER 

mum mm». mm: 11 2 PSIA ' - W 1 P 
, .. sun-cu cums AT 14.1 P'su - ' ”P 7 5"“ W! M m 9 5 J 

l 

. 
. . mm . .thw 3.3.3:; _ m. 

- Ln! 9 Put 123.5 x 34 m. 9.6-2 an 2- or 2 |__'B——ASIC REV D ' ' $— A - , . _ . BASIC REV D._] 



A 
_ _  BITE! IWI/IT' m a. VERSION: ” I I  

SINGLE AXIS ( Z )  ACCELEROMETER 

7 ‘ I name no 1 cavemen? DC/ DC N0 1 W0" — z purrom FILTER/ . — . - — — l ) 2 z o -  r can ' "m ' Tao 5m: V ? DC N0 2 — “23 ‘ 21v N0 1 .fi  
' ' | INT"""‘T°R 3 “V PLATFORM FAIL - 1— V V 

E 
mm wave? um um mism- [sums , 

IHU 3 mm wwn um:- um manu- um r 

IMU 2 Issue: In ESSA“ out 
I 

IHU 1 mm: oasmr: 
COMPUTER INTERFACE CARD GYPTO ACCUMULATOR . . ‘ SEOUENCER MULTIPLEXER \ — , 

_ 
‘ 

VERTICAL GYRO 3”?“ GYRO ELECT 3:730 film "HER ROLL PITCH mgtgu); CAP!" 19:! +3! GVPTO 0 J . CNT- LOGIC Y 1123 uono 2 CLE I V080 2 STORAGE REG g2 ELECTRONICS ::2; fig: 
ms (oz) AXIS (on: ms fly) at IHU FOUR GIMBAL PLATFORM "5‘" ”44' r ~x (mm) 6 cr— x mm cm as, to", CNTL -OGIC X x sum an 1 + - as  sac ‘ l ‘  v 6'" [\ Y mm ! "men aou. 6mm !rm:u our-nu. ‘ounzn sou. clam. ’ FIXED $2MP5233;';8E 2:3 mu. 2—spm evno coonomm: : ' WW 1 2 r 6 a a a 3]! Ann. m‘flfi?‘ 

T an r I 
m . : 

x x x w y ! ! , "P x «m :52:s 1w mm m. .y m ‘ ’- 2 m l‘fi‘fl‘fi‘a‘i‘w ’ ‘ ‘ ‘ ’ ‘3' w , ..., ‘ — 
_ PM M" 5.12: 1 cm 1 /  1 «mo .. A A A .r'x x cm our r: ‘ ’ '1 103' 0 " D‘ 3 x cm 4 ~ wan xFER ' W we run. Mn FAIL 

orr TORO out out = -v cmo _ c —0 v own can 4 —‘ ‘ 
‘— ' U  V ' U  V L: 0 - 2 LSD-0.5 SEC 5 5 * ' ‘3‘? 55¢ ' 3 q  m 1 swam: 3:6 m m -  m m -  . «0 H2 <«my: x mm Tomum m = z smo cm 3 v sum an a gang: _s‘ 14 s 5 1 

‘°'  oz arm UP/now . 1 , (x x mm SLEH Lou _I'!.:L 2 mm Ta? -z c g 3 {It 1' comma s 1 T _ WW7“ mos mute «xmsan IX402431 (X40253! amen: 
at even ('5 . ‘K # \A _‘ 7 t ,  1 an: m - I In a n | :00 H2 cut. up an a v am '—3‘ as BITE LOGIC ‘ 
-x cypfo Y ‘  K‘ \H ' H u 2 m2 L—J‘ ., oz vznncu. s —? :s 1 s 5 1 . w GYPTO . AIJ'L (0-. we c" “‘35 ,0 ‘ 200 H: as nu am nous: '34 ._ 15 7 

I 2 am: 0m 2 . . 2 sum an T 1 .. 31.4 sac 
7 gays“ _., 3mg . 

giaxm u _‘ D3 _ u x.~r.z new new no y WED SLEHI LG I ' G  
12 u—u; . 02 13 BITE STATUS READ CID "unsan- TIHINB CLOCK ”DRESS $10130? 

_ _  7 mm TORCIJER HI 333.“: t '  J/ I as Y - :3 --—1"" ' am 1 m 12 "° '-°‘° m : m 'L m mu 1 was mu m 
‘ - sum msc v . 1 ms 

2 mm Tm HI ' 4 '23 Pm" 2 sum c 1 RD _ z ”‘7‘ 14 mums I M H 5"“ TMNSHISS'W m 2 “”- Aon m m m up 1 an up 2 mm 
v 3 assume (max: _ .  .3 :4 sense mscnnn u " Y ' 'Z - 1 +93 A 15‘ ms TEST mu 1 z 4 a 
nu 

_ on 2 VHL O musmssuou m 1 FAIL cLocx 
Plc rum 2 man sun [,0 

r ‘5 10 EMA/A2 SLEH '—'\ WEN? e D r  I 
arr _ TORO ,2 warm 

I]. RD nuns (VERT mm W” W a no 1 CLK 1 
_ , z m o m  ammo» — L.  \ l l  moxsuzu mxrsax moumn ) nesowsammmt. 

-2 (mm A 31.!!! x mm TOROUER (an: an: 1.2-zssc) - x one su «I W | - - , F V] 5m: DISCRETE 19.2 xuz ‘ ' ‘ WUW' 3“" a ‘ m 2 txsozua) (X30309) (xsoam macaw — 
, < \ 1 no (no. cu an 1 . an: ran. “9 2 c“ ‘1” m 4 " (moans) (X40303) (X40318) (mono) 

_ 4 \j m , m m w "mm 2 W?“ ”WWW“ ' ' m a) m m «an (in 
‘ fl  

'= 
- M I 

AZIMUTH GYRO .: 3,.“ _ mm ROU- 9°3PEE° P sens: onscaet: r 3 an 2 ‘ as (v su FILTER/Dc 2 FAIL H” 7 SERIAL K4 2K 2 v mm names 7 cm SLEH «I assume: «max» 1 *° °‘-°°" ‘° "4“" 7° “W m ox sLsu mscaa‘E) sum - 
= - . .2 2- . _ ' x Accm Y new 2 Accun 2 . m cm: 10 cLocx cLocx cum PM no Y ‘  usowsn (mm r - " 3‘ I ' 3" 3 woe 1 am: ms. mu any 1/0 10 x to v To 2 mscan: z z z '- . . . - ““5"" x cm: D ‘1 CL “0 mama u ' Z -x 5“" 3 010 m 5c _ STAT emu mew new new mu V ‘ 

3;? :3: ans l | I 2 mm Tonwsn ‘ : z m sun at SLEH “I A ' v ' L1 =- E' \ J i  cmvsuv an 4 sense onscnsm oc/nc 1 mt I 5 -qfl .. TORO IZ . ' ' ' um “L m "R at one Q“ 44; - :‘L ' 323 ‘Z’ szus: DISORETE Y ' i; *V 5“" STORAGE 4 _ H, - ' no A ‘ ’ - ’ sum Lo - - ' an s REGISTER . ' 
av 19.2 mm 100' ”50., T A A = T mum com on: FAIL 6 “9 "I 33-“ — ' Y  lm ROLL Tm ”“1 r was 9"" 'N" ' Y 'E 4 8L“ 5 ”W "3 own ”2 um. r ‘ H our 

<0 39.3! _ ' . MP . sun In > _ 523 X acc - BIT s . awn: sLEm Pousa com FAIL 5 :0 :0 :9“ :0“ :9“ :9“ ‘l' 
- - 

A ' Lo I} as + m : '2 5"“ —|\ + _|nu T] I 
. ! ! ! “Z, y nm N y‘ , VENT/”HEEL PMLEL-‘I'O-SERIAL i an 1 ‘ I . PUTFW‘ “”5 _ ant. v. ‘x. In. all! - m man mscnna 323:3: JZI 7: 26-2” I n  fl‘ A4 [1“ ' CLUSTER m m 5L5“ 1-0 1. °' A - mm mm 6“" 9"” “53'5““ x m. ACCUH . '1 5L5" 1 T “HEW an: run. I _ Tm: mo Q~ L0 1 91 . 04 Mom: u: may mason» h _ x VEL new + mm m: 

Y ‘  use 3 1 R0 - - LEV sense: - ' M saw an # - v L 02 m ma 2 f . - 5 ""- . 
:22 A2 (mo . . - ' up p» , 03 . - . . 012 I DETECT - Y VEL Acct!" scam mm — 

m“ an I l ! E 2 onto > K 1 ‘ ' . I . V . maexEn 
_ a 

5L“ L0 A _ 04 ' : 7 PWER SLPPLY OVERTEHP ' z VEL ACOU‘I 

. 
. 

— I I 
. 

a _ a 1?! AA A A A 01435?“ TE" 6 a 3 4 R  wk 2 , Z : 013 u my azsoucn cunnzm‘ FML yo FAIL 3333,27 . - - - - mm 
2;»:- mm V ' Y  ' Y  ' Y Y - Y ; mscnnap FILTER/Dc 2 ”IL "0 “l 3 . BITE/ST" azczwzn RX? 

l m  '- - a emu an: . . - ' . V - name 1 FAIL 2 CLK 7° 
j s I I I 

f 2 X mu moo BITE/STAT ans 1-1 up 2 
a m  ROLL coon» n . . . j Y -AVz Put-5E5 X .- rowan com mu. 1 - . . . . . . . . . . . .  . _ . _ . _ - - .  - . . - . .  - _  o 

. 
, ! ! ! X .‘Avv'mlsgg * fl  . ; PLATFORM FAIL ‘1 “TS 1-16 "0 i SERIAL-TO-PARALLEL 9‘“ oscooen r23 DUAL AXIS (X/Y) ACCELEROMETER Acc ELECTRONICS 1 | I .m. m. _._ ----------------------------- - ------------------------ . ' r ya mm L anusm ms 1, 5, 5, I. “m “"5"“ 5 3: av 39.2 xuz (0° Pm“ c as ’ ' ' z ace W" ((0- m ”-55 GE" . . . .  . TY". WES?“ . .l . . . . . . . . .  .l . . . . . .  l .- - . . .  . .  . D" 16 an ' l/O FAIL 

5 Tom I I I ' ' ~ ' - . ‘ i...__._- -------- - * - - - - - - - - - - - - -  , 570““ - l - L- g ' up- comma commune ERROR 
A as 1 . . . u +s PULSES I I Lame DOW - 

I 4 x ace l l I. Y m: vou 1,91 _ . ................. ................ . (VEL accuuuom 1: x VOLT , _ _ _ _ _ _ _ _ , _ , . , , , , , , , , , , , , , , , , , , , ,  - _____ - - V voaE + v pass I ’ [ h ‘  ' o - 7 7 _ - 
mo LOGIC . _- ---------- . .- - . -  .- ”L. m - ‘ . . yo van 1 ' 024 ' "Z“ ‘ x ace vou I j - -  ”-55 ‘1 “W: l 1 L * UP I ll 1! M L ‘ Ham mmsmr 

A . "Z‘ . u as 1x 5”. :24 . m Mia's"; . PITCH-RS- “.5.” - - - - - - -  - - - - - - - - - - - - - -  - -  - - - ' - - fl . mar-mom— . .  .................... .--.-. ------------ . .............. :31 swans: . — - assn ; 1—}1 W “in 2 1 Loan: .. . . ‘ 21 m - * 3 ' | : ' - : r ‘ .. m m CAPRI - : ’ 1 *2 RS 1:: C05 1: ': “Tc“ “5 1" “5 ': _ “R “s 1" °°5 ; F Hum/ac NO 2 WHITE? M 5“,,” ' o l mam-rm (CAPACITIVE nasn lursmmm ‘HL 1 ' T: -1 mm: - - - :; 1am: — "'37 “5E” .; lime .: 13V“: " " "  ' : ; name no 1 OVERTEHP ]J avatar .' 
' H 1 400 Hz RS 2 . A2 as ex 5m ;- 400 Hz as 3 . m as ax sm : 400 HZ RS 4 . PITCH as ax sm ;: 400 H: as s .  on as ex sm . . . .; an: 1 man I - ‘ W "'L “32.0,, 

_ 1 - - g. . - . : - " " " "  1: - - - : I 2. 1 +50c m, _ 19.2 :01: CLK on I -‘ - (MZIOP) 
F .1 -3 - 2' - I 1 POWER CONTROLLER 1 ‘35?“ OSCILLATOR GMT ET 3 :. H 4 1 “ —  - :' 1 -£ HT >2zo- r I - , ' ' .. 
= L-l- :. g: as ax cos .; . PITCH as ex cos I on as ex cos : m CONTROLLER OVERTEHF my“: : 2:3)?“ I > u ax cos : A/D CONVERTER : . muffin. 'r an 2 xmssmu m :- 1 1 Ace I _ _ j: : .' - - - - - - -  - _ CONVERTER 15v“: 400": : ace FAN. «0 H2 400 HZ L K . . z . \‘IUD 2 PMITY~FA|L 

van .' -. ‘- : 1 . omr ' ' ' ' " " "  I' i ' 
Y D .- . .  .1 .. . . no M: < o- FAIL com I (0- cu ( 4 ,. A2 ax sm . 2 1 D man smoo: 4 

4 : . . . . .  . . . . - - - . - - - - - -  . . - - - - . 8V ‘00 H2 < 0 19 2 KHZ ‘30 "I ( 9°. 7‘“ : ' ‘ :. ' : ”"5s E m : -  A-‘Ifglijf; 
': ' ' ' ‘ ’ ' ' 012V 80 ml m 22V ' . ( . Ds : pncu ax cos .' i. ' ‘ up t ”"53“,“ m ; 

0_ .' J ‘ use use mv av mo uz < mo- . use on :éuxxmgezufu rm. -|- ' . 2 . L no 1 mL . . r t 
A 

u ' . 
V '1 pn’c" on ' ‘ ‘ M  mmfl “SN-V5“ CURRENT ' - : purcn ax sm smecoso . I; sm 6 ,- “no 1 mam mu. SLEII zuzo 7"“ 7 '2 Y ‘  gnu. Y ‘  omen. YTOHBAL r = l<275flA FAIL 3 ”Tc" “ma“ ‘1 TMOUE mL : : 19.2 xuzw- cu IMU INTERFACE CARD 1 3' mafia-fl! : W 

' Tom tom TORI! ; , ' ‘ Tone J 250 "SEC an: 41"” Purrom am: . " V  M? i f“ 3 ‘ ' on ax cos “NE "NE '. i ' ‘ 
, 

' 'l "HEW 0“ 3 [IV on: FAIL : : 19.2 KHZ< 180' a" } 8V “.2 I RESOLVER MT'PLEXER . K2 cos a u n : CLOCK COND I T ‘ ONER/ COUNTDOWN LOGIC ‘ m v v 

. ‘ l ‘ M 0“ run on 32551 I AZ Oman. °°°° ' M 061c Loeuc - I: 05 (L0 Gum AZ «war : 6 )  - DEMOULATOR _ - ; 5 . *5 023 (£35213) (K3526!) (xsssm “35413) ”(35433) “(35413) 
; - ’ "' :l RESET l . . - - a... : ' . . “(45263) “(453m (us-us) M45438) («45453: «manna 
. { 22v < :'.>' GENERATOR] : man J 250 nssc an: PLATFORM BITE AIL .1— . 19.2 It": av 19.2 _ : 9. serum: — 

SWITCH 
an 

INTEGRATED SYSTEHS SCHB‘IATICS 
VSTO-S'H 102 (ONO!) REV D. SHEETS “-4! 

5 WEEK KWOTT WENT 3 
ORBITER DU TECHNICAL DESCRIPTION 

Y254A175 JUN 15. 1976 

av 
A 19.2 KHZ ,__.| - : Purrom mp READY - m ‘tfl I I T M . u . - W an 10.5 12 .; vs 2 act: -. emu TEI‘P sar£\ 

. V9 ”45219) 
' ‘ "“1 a n a n —| Fr 1 m ( m  ( in  mutant. namucsn 
' CL :1 oscILLnoa oz: ‘FFZi mu VSTO-‘I'IOIOZ {ovum an n A (rm vsm-naws town: 0. sues: as": — E I E K ‘ __ 

' ‘ H ‘  ‘ T I L  

C} 
as: ' 21v no 2 . I ; l 2 ° ""2 34 a ""2 "23 m @ r __________ M b .1 fl .2, C} 

;
H

.
a

.
a

a
.

.
.

.
a

.
.

u
z

-
.

-
_

-
-

-
.

.
-

.
 

.
.

.
.

.
.

.
.

.
.

.
-

.
.

.
-

.
.

.
.

.
.

.
-

 

”W 70—1023 '.“:f.::’:.::.,. 3 LEM : :l 1‘? 

@ @ 
b 

u 
v 

r as an L A _ . . . ' m m .  -El-Hlfl'l' sun SIGNALS ACTIVE cm WEN mu Is In 3 
van - , p24 ‘- ] ~ . ' . ‘ H '  ‘ 1 3 .  new non: ‘ 3 ’ o "‘55“ °°°° — ~ m = '-' a A i 523 oz: : . ' ' 1 1 3 1 1 ' 1 m ,, mm: " FL , °Z’ (K3342!) (K3544!) («sum BPS FAILS lHU IF LOGIC 0 

:24 4 "—' ‘ 22 , yogic: Q GENERATOR on :- at y z m n 2 INTERPOLATOR V0 ”MD "9 0“ ‘ADI ‘ A02 I A04 A08 «145429: (mum (mum av 19.2 xuz use um um @ n m cguganofl ;~ - ' - _ "figsgmo I . - 6 mm m ‘ 7‘" "v v - 'W 4; . «x. v. :- awn Low CLOCK nannv m .H a) m «D W ,x as“, mm; 7., mm“, W, ' 22 , ‘ s c J 3 I ' . ' ' °Z3 ' ' sum '" ‘ our ADDRESS " BITE aeoo ISEC [I so m2 0 3 -0 com Ana 2 0 am moms 924 r _ .  BITE “be woe @ V521.“ 22 we FAIL \ rowan mL . 03 (L0 «my - m cow ADR 4 comaoL cacao: cm mama. Z ' _. van: cm? Z ' v on to cannot mocm comm cam 
. . . ,  com . excess on L 0 3 out. v 2 mm: a 3 '— 

® . — v> 22. 44 com sn . ENABLE .- Vm :3); Z: FML I \ $3.1 - 1 1 : a mu. EN“ ”$33.22;" “a ,0 AZ mac 2 :8 a Loan: ‘ moo: ms sucoom ' . . m su. l >  m: mam Hones. ran ms ("scans sumLs or 
— "c: _ 1 « . 1 .o z . ma «2. 3) an: mumm- msozop. mm: 

«mum 22 ZZVDC - . mu. m . m u: as m as 
”4251;, .5 :2: I ' I  we «7521.55 an: FAIL rowan com ; . J:— 0 —  sun or com #430; 02; Au, ' 0'5 ' must ‘1' 5 9'5 

arc ’ vnc *1 3354.125 I FAIL R F — ”$322.44 LAB”: m" t ; _ I unL ENABLE - o ' "Human mu ”.92 
' 10A , 2 Q "5" nzr>s.21s aavnc ' : sou. count» as - L0 : IR SERVO ® I f . n 3 - I % s4 ‘ D 01m( u )um: n-nmnou 5 3 ¢ ' 400 H: I ' n 'R “"3 ¥ ' as m 12 a nu: 
I “F” l —1:x- arr: °Z3 — —  mac - : m Tone r ' sum WEN m4 {5 nsr. SET up FAIL-1 ' : o— I E pi V mu rowan V2.33 m 30c «14 ”5 +15VDC WW BITE ”5 “F BITE BITE .5 1 IR RS 11‘ 5|” I - A ' 'LDJ canon sm-us 4 [ n54 - mm _ IF am or nuts: 10 ALL] outruwms m: o 

l ‘1‘ - ' nu. "0 2 so REFg 15.41 FAIL : - . an arrow - 2 

| I I I I I comm r — — \  2 #1} m1, :3: K ”  m 35L W mm 53 ‘. L g  JD 1. I] "9 H“ comm WW Lav - soon two. men - mm mm 
- - - - - -  _ ' “VAC - ‘ ' v 7|. SEQUENCE}! ' p n ‘ REG p 

V I on I F 'I RP: I { V315. 325 I I — 400 Hz : . OR RS 1X SIN ' _ ‘  l 4 on BIDS . .' w a n CONTROL _ 
CNTLAIZ- ,—-, 2 n... r—U DUDC vg1s.azs +15 - ____________ ,5 - Tom 91 (VERT ' .' Tm m4 I m: 

I l - r. HSVDC vac - . . . . - . n . mo mu .- ARI Ic NOTES! seamen omws mono 2251.50 mssc 
I ' I | 10A . . V 352 HER“ ”5 an: - no 2 +15 am 1 :] V513." fl vac FAIL . on as at 5m % u 3" 19-2 KH1<° on 5am . -' LOGIC mm . mo n12 

0"». m - - mL BITE ' a 1.- . I :- .. - assn 
I I :22 ' . : I: V mu rowan we: REF m FAIL 10:; “5‘94-"5 & w . Lo : I av 400 "my I D :33; 6 AZ 1x cos 5 ”0 FAIL agar: ,_ .. a use mm I ma ($351530 (X3404!) | ‘——‘ I I I , CNTLCAE / — _  \ ——. 32915.02!» 1 0— REls-BZS °Z“ mum: I I : 023 TORO ” ‘ ‘ .; ' I comm msvsx: “mom 

I I . I ' - - - - - -  ' BITE ENABLE PITCH coon!) RS I A2 1x sm . F23 
I m. on SH “4... l- “ 3 am»: TEST - .. o I 7 Slums e x sm a 3-star: oumm L.__--- - - l  V I m ' 3 =1, 523 ‘ oz: ‘ : “7°" 1" 5'" "' r—‘. : av 19.2 mzuuo' ' 1"“ """""" ‘ - v ‘ Ann/sue? L03": '23 m,- 2, _ 

CNN-302 I ' | BITE BITE -15 - " 4 ‘  n 4 mm SERVO - “7°“ 1" °°5 mass ‘ ‘ mast ' “a m m 3, 
—i I ' I “1-D. I I: 45 -15.,“ “Z' x): v) “ ”5 van P'TCH 1* SIN I av 400 "3150' I v v 2' : - ‘ assume: 5.“ cos 9 mmnsxen n, cos 0 : Q : V... l i I m: "3° “"5"“ “'L we 1 ' ' “'L " " " " " "  - : I24 023 5 :_ mm. 1x sm alumna! uncommon {ms (me on 1'" "Jun“ m m2 . m ' EMA W 

I m. fi fi ‘  ' m 1: a 1 -1551 summit: on: 
. I w _ , «-15. 925 oz (VERT cvao CAGE) CONVERTER ADDRESS RAH- | I E 0mm mam was: an arm: mummtm 

(53515“ | off ' | “-Lp. I V} H ”5 ' "5 t “Z3 W '0 0“ xx “05 DEcooER E LOGIC DEGODER mm m we": um I. m 9a: m m was 
qzsw I | V -1svoc voc 

. .  . . . . . . . . . . . .  D! 05604 L. a. mum»: 6/13/19 , 
(54575!" ”4255:, m. 015 510 WW3 I 0" | -15 an: —15 an: 

’ " " " " "  com com couv com an or 1 ' 
h - - - - - - J  I I :l'gl‘n N0 2 “50-14-175 FAIL ”EMT: 1°31 "5”?"4-"5 FAIL ' 7 0R IX SIN L Ana 1 Ann 2 Ana 4 ma 3 com g2; 0" L. H. 300W 6/13/15 INERT I AL REF 

“ A .  - - - - - - - - - - - - - - - - - - - -  

I I TEST uz<o- cut 7 
am am mum 1 

I . VWC TEST mars-15.525- ‘ REFS'15- 8250 mm on ma %, «a . 
' MEASUREMENT 

1 I . we: J “0 "1 9° CL" 
H cxuosx: ENGR Jaw/z, M lilac/i) 

I m I 
_ txuosx) A» UN I T m ms 510 L 

' - , 
lu-u------l L 

. A . w 0.1.457 sac: 5mm: 0mm 9 7 L L L L , ' : ommm 5 1 . a  (14.37 ALL ' L ‘ ' ’ - m 0 1P6." mu.“— ' "EAéIcm'EV D I BASIC REV D 4 . J 



> um; um" 'msn Hl-‘B msmu 39715 ORB LH SRB mm atom-7 me: can VERSION! am 
’ Ima- 9/15/37 m m vansmu mm 

H I' v I .  u I T l s l- R I t  0 I P | o I ‘ I  M I +L-  I K I a | I I - -H.  l -  c . I  F I .  E _I D_ 'I C I B __A__._I [MTEI 38/19.? M !  me YES!!!“ "3&5 

| - . ORBITER ASSEMBLY 4 GYROS 
| ' . ORBITER ASSEMBLY 3 GYROS 

| ORBITER ASSEMBLY 2 GYROS 
ORBITER ASSEMBLY 1 GYROS 

320°"! . ' POHER SUPPLY 9 I Y” GYRO 
| PITCH GYRO 

DIVIDER H— 2! 
* coo uz ROLL GYRO 

To an SPL'! curs ' nmc'rm 
-1300 I MD 

, SMRD DETECTOR - .  vs: szs (a) sz« 
5““: S-ZVDC IWDC ‘ mm“ _ 

Ffivmzn ' sflfiv: ~15»: 
- w I-m‘ 7 m M ”soon: "‘ 7°“ non 

DRIVE! -90‘ 

l .- 'E‘ I 
-3UI-Z- 

RC 1 
ROLL m 

I'Ei'KII-‘f 1’. 
‘ I E ' L '  

l 
I 

’ I Q , 

5mm. I [Alumna t5. ans-I‘m! am, LOCATIONS (warm: communes:- 8 
x v 2 sum 

summon am 1 1304. 5 13. o_ 295. 25 
Rm 2 1304.5 21.0 295.25 
RM 3 1304. 5 ~2-1.-O 29.5. 25 
m 4 1304. 5 43. O 235. 25 

8| /—-"°‘—\ V... 
Innamn» Vmwi m l'"f'f'"l 

/< {'52:} 
[ SRB ASSEMBLY 3 GYROS 

SRB ASSEMBLY 1 GYROS 

c mum 
( xmom 
( xuzsx) 

9 THE SPIN HOT“! RUN DETECTOR {SHIN CIRCUIT ImlCATES 
“MT THE RAVE me Is SPIMINB AT ITS SYHCMONOUS SPEED .OF L -  
2 THE m CIRCUIT HILL IHOIBATE AN INVALID 
SIGN“. AT 98 PERCENT OR 102 PERCENT OF THE SPIN ”TOR 
SYNCHRMJS SPEED. FOR PWER LOSS TO THE RATE Gm THE 
m SIGNAL IS MINTMNED FOR APPROXIMTELY 48‘ SENS 
BEFORE BEING SET INVALID 

(11049!) [ YAw GYRO 
PITCH GYRO 

POWER SUPPLY . A  000 "2 
on 

é
g

v
 

/ ‘SC 
D sun as: mmarm ants: Lmns LOWHIGH 7 

'J.“
 

7 / 
SEGA 1 com PiTCH RATE vammc ~20. “/20. 44 
SEGA l COH’ YAU RATE V35fi42516 ~20. 43120. H 
SM]. 2 C” P l  RATE V95R42826 ~20. “/20. I" 
m 2 00!? ‘MH' RATE V9584263¢ '20. 43/20. 4‘ 
SEGA 3 CW PITCH RATE vssmz'roc -20.4U20.14 

TAU TE 995342716 ~20. III/20. 44 
SEGA 4 GIN? PITcH RATE V9534272C -20. «no. 1‘ 
5m 4 CW YAH RATE V95R42'flc -20.4lf20.14 

I .-
 

{ll
 

same AS _ 
manta 
ASSEIBL‘Y 

autos 

0 

§ 

PHASE B 
DETECTOR 

MD —\nsmoza 
@ 

7 vmuI—mlfi 

. é 
_ PNL amt 5:3 

- - - - - - 

LS” BUS 
NC VOLTS 

lNII BI? 
MING. 
DEM 3 v we ~o .1$ec  _ 

H I CRUSH SUPPLY 32w 
"2 

I 
I
I
I
 *1
 

-21'0 ' 
OR I VER 0 ll 

SENSING 
W 

SHITCHINB 
CIRCUIT 

F. 425. a 

Van 
vu: 

sane As [b mum as: commute ants. _ 0mm unns 
Lou/man 

mm ,1 “a" vsaomc «a. w 40. as 
we 

-
-

-
-

 
-

-
-

-
-

-
-

 

S $4
 

'-
 2 

ROLL RATE V95R4DOZC -40. 36/ ‘0. ca 
ROLL RITE VSSIilflOSC ~40. 96/40. I! 
ROLL RATE VSSR40040 —40. 95/40. 83 
NYC" RATE VSSRNSIC -20. “I 20- 44 
PITCH RITE VBSRQSfl: ~29. 48/20, H 
p 
p 

§§
° .521 

TOIOUEH 
MAGNET ITCH RATE V95R4033€ '20- 43(20- 44 

ITCH fllTE V95R4034€ -20. "I20. 44 
YIN RATE US$405“: -20. "IZO. H 6 
YAU RATE V95340620 40. 48/20. 44 
YA" RATE VSSRQOSSC -20. 48(20. 44 
YIN RilTE VSSRvIOSfl‘.‘ -20. 48/ 20. 44 

VOLTAGE 
oz: f a  DRIVER/ 

REGULATOR 

é
é

a
 

o
é

c
 

l 1 YA" 

€§
§§

¥§
§§

§§
§ 

§§§
§§§

§§§
 

m 

VTGKTH II 
NEE Tm 

ML“! 

m l -  
‘ 1 1 ,  

' V7
 

3 OWENS“!!! ACCELLERATI ON! 
L I H ITS 

LOW“ l G” 
LATERAL V95.“ 1016 ~32. 8U 32. fl 

V954“ 1026 -32. lfllfiz. 88 
”$5541.03 

1 R103?!” 
”110426! 
( R1847!” 

VOLTAGE voc - 
$21 DRIVER/ . 44 '_ 0 20.44 REGULATOR . m m 

IXISOOX) 

tAYERAL V951“ 1-040 -32. W32. I! 
mam. V95A41518 ~131. 53(131. 53 
m V95“! 526 -131. 53! 131. 53 
mm. VSSA'I 1536 ~111- 53/131. 53 
HORN“. V95A4154c -131- 53/131. 53 

REA UMP TIRE! 2 HI” 5 

M SELF TEST LIHITSI 
{ZERO SENSE!) ACCELI 

LATERAL 16 .1 !  1.7 FPS 2 
[4.4 2 6.7 FPS 2. 

m l  1.2!: I . 

V7
 

‘7'V7'V7
 

RGA SELF TEST LIHITSI 
{IERO SENSED RATES) 

M Lou—TEST 
ROLL +20 1‘ 1 . 1 2  -202 1.12 DEG/SEC 
PITCH +15 3 0.56 '10: 0.50 DEWSEO 
TAM +10 10.58 ~10! 0.56 DEWSEG 

VCIIITLBCI 
‘

T
 

! 
nsnanusc AP“ 

”'5” mccouuo 
WGKSSQSX 

“c? 9 . . 
7 “11 PHOTO D {00E 

PIBKOFF M TRACKING TEST TOL i l-LIMDSIJ V7
 

mm. T01. LATERAL TGL 4 
OPS 1.6 0.063 B 0.08 G 
OPS 3 0.2 6 0.1.3 B 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 

, 
TBIIGUEI mvs 0.0;: s 0.03 a 

1.2K 1.2: I 1 
' ' PITCH an: 

I - ORBITER ASSEMBLY 4 ACCELEROMETERS "m"" 
[’ - ORBITER ASSEMBLY 3 ACCELEROMETERS 

| ' ORBITER ASSEMBLY 2 ACCELEROMETERS 
ORBITER ASSEMBLY 1 ACCELEROMETERS .fi 

mu. an: POSITIVE 
“B 

mu \ <  “Tm Accamnon POHER SUPPLY . ‘ 333%???“ usww: . [ LATERAL ACCELEROMETER V —wm‘m r SRB ASSEMBLY 4 GYROS 
' NORHAL ACCELEROMETER "'8 — l 

"fig? ”“ ‘(El)> 53$” SRB ASSEMBLY 2 GYROS 

R23 . _. E 5:33:32“ V POWER §UPPLY I ma GYRO 
- 4.1. - mZm < g“ PITCH cvao 

2.2-2 \ ‘ D >§ v.... 
on 

‘ "NC 

ACCELEROME’TER 5. MA menus 1551 m. u-Lmsn an an: 

([saimzln- (LSF) + (canoes/sac 
POSITIVE 

V 
MEGA .— mac 

~RS!!! 
ML 

' : : $ 8 1 . 6  0.08 0.80 

#23 

W3 3 0. DIS 1.19 

PITCH/MAN 
(P5 1.5 0. 065 0. W0: 63 
OPS 3 0.080 0.85 

ROLL 
IHVS O. 335 3 
P I'TOWYAU 
ll‘WS 

1.2“ 

0.322 

I 

sax. um 
Rum/nu 
cups 1 a. as o. 45 

Z / . "NS 0.325 

THOMSYOSRGAIJINDZMTONDMLIST INGI  l> 
D . A  LENS .8  BY 90‘ 

I> 
l> 

“I
 

ll
ll

ll
l 
ll

ll
ll

l 

l OFF 
PM. o w n  32 
- - - - - - J  

”I
 

I"
 

"I
 

I"
 

I! 

sans AS mum 
assmv 

«nos 
HEC2 

570K400”! 
R S M I O I  
M W O N  SW DISCRETE DRIVE THE 881' 9 6 ? “ i  mums 91 

STI'I' 0 0 1 . . t  OFF ON MRO NOT IN SYNC. BLANK-PIN ON 
”I! GYM IN SYNC) 

WSKTHZB 

-
-

-
-

-
-

 -
J

 

‘ 2 Pl ‘7 
POS TMWE 

COD 

2K p o 

MOTOR mm. WENT PICKOFF RESIST“ IS PHYSIGILLY LOCATED 
IN PWER mu. IT IS SHOW" HERE IN THE GYRO FOR SIMICITY 2 

17- REFEEENCE ROCK’ “ELL BEARING:- 
WITER REA “79710152 I 

“TO-9711020 SHEETS 13-45 — SR3 m '57,!!‘710179 
am I vsvo—tsouz _ 

I vsro-smoz. sums 11-20 

WES. 

é
é

é
é

é
v

 

3 ! 

§ 3%
 2 

a 5.
 E
 

VOLTAGE 
«2: gm DR 1 VER/ 

REGULATOR 

OFF 
M‘OJBIF Stu 
- - — - - -  

A h  
. .v. m ) : -  

sm I'rcu 
NEG Toma: 

cm 

I 

éé
 

015 

0 I own: I; 
J ' 

‘ 

m !  W‘wmfl' 519mm ““5 Imam m m  an arm: Ammmu'nm 7 f 5"” nsau LINIM nums Imam ”m" " "m 9““ ”9"“ "mm" "m 

P ICKOFF 

REFERENCE WW 0M! I HG! RCA Pun samu- mum DR 
5? . i an s-mum vunv RATE GYROS/BODY MOUNTED 1 “" “WWW?” ““9”“: m; »;L-M‘g .27 ACCELEROHETERS 332.3 -a._a 393.2 

- M - I , ' 

an. 7 a. s 406. v4 - Waltz?) 
km. 014-: cm. ‘ , I 3.2:; 4;: m; 6 m fi  5”“ mm: m m  - 9' 8 

. 
- mum _ .tfim' first! x. . ALL _ _ ‘ A ORB RH SR3 ' _ L11! D f ilm _ Fauna £9.84 Instr I or 1 

BASIC REV D '_l 

I 

{B
R

E
E

 

014 



l H I v I U I I I I J I I ' I I I * I I I ' mm mm? m cm W Loon: um um“ ‘ 
‘ RI  HT R0 ASSY 

mm mam m vco misma- m 2 m run he 3 30 m c v’rr‘gs ' m :  I ADTA 4 ""3“!" m‘fésr cm on:- wvu w an vmsnm nut: 12 
- - - - - -  r - - - - - - fi  R'GHT PROBE I “um” 

:- m 3 an: ' m 3 I 
/ / / / / / (HALF movm) D 4  

txaoom m m: a) v 5 4T, ! Vmw . . m : m :2 a: m m. mate i v : v i ' . . I 
__ olnscnou m I 

m “‘5'” 8 I a I 
- 1 I I am now. 2 l 0“ 

V I I l I... " i ' I cum: « I .  necmoulcs MR mm A“. | I I 
\ _ — — l I ADTA 2 MGH‘D'ITQflI’ an (KTUOZX) I : I I ' m: cast: \ — _ IJ L am ' «Know ”'- '7 I . I I 

, DUAL M0? — — T .  (FF 3) "PUT m TESY LIE V .  I ' , l or: I am Ls 5mm“ F— — I T 1 I vaoxmox man I 3‘ I ma. ”Tm‘ sn - ' _ ME I am 1:l II!!! D 34..“ _ — Lyn. rune-c mu - - - - - -  mov- ts ' ‘ I 1 l : m — i  - - - - - -  
' _‘ l 

‘ 1 1  ‘ HM!!! A ’  L (noun) 421‘ (180238) 
m mm m M V” : I : msm: “ ‘ : mum .33:- (3:15:33: 5.": I 

' DISC man's mm 1251' um: 

lr--:OITT--1 ’ a 22" ‘ I | ~ DUAL mans G 
ADTA 3 h. - l - 1 FHCA 3 V 7 . L “s‘ _) - m u ,  —::;— v r‘lr—L _T r 1—H: ' $23 fl T ‘~ ‘ W ‘ “m ”E" ‘1“ mm - L w 7. . - HERAITGEHRT PROBREO I [I *6) mm J 7 

n r—-l = - com L museum ‘ 7 _ i - rH-_ “Hgfifiawowf V” no: | || , J m :2: ‘39 :zz: 6’ :32: a m h  l— “ _. i 1-K: CONTROL no: I U ‘ J "F 4’ I" 4" «Fr 4» 
w .7. I - 5.1x 

7 
l r. - "  2%, (“2) l + - 

r 1 ADTA 1 J (X30243! macaw 
l— __. k I - - __ ' tum 

{ txrszm «mam Venn-oer“; L h x 5 K "“"’ : 1‘ t‘ _ _ _ I TRANSDUCER PaU m m . CLOCK GENERATOR J :xmm Inseam , IA _ -  - I I s .I I\ — — CLO“ _ .— —" I- . . .  : - - . '. may \\ “‘ m m" ._ : -  4 J TRANSDUCER Pac ' F22 Velma: ‘ := :3 5 I i  ‘ museum “ ‘ j 1 I J I 6;; J u L —- H—‘ “" ”7* "m 5”“ m" 30:! s‘ ‘. _ I - TRANSDUCER n: L ”mum“, I l.--'.‘.'.°'£---' m Ls \\ ‘, l m :g g; a) :g :; . . —  | 
\ TRANSDUCER PS 

'1 - —  I I I 
: ‘ ‘ 2 2  

‘9 '  ‘” ‘7' 4 )  
' - ‘ m: I —|—O fi 

’ | / —  mu 
6 

I ‘ ' ‘ mmsnucen TEMP 6 : _,_.- H: - w 1 = r ‘ _ I.____|/ 3:233: 3:223: «mm» 2| I I ' FMCA 2 _ Vma i i. J "c cxoszm (xnszm '33:; I: : m: I ‘ " ' L m, n " 7* " “”2 RIGHT PROBE I ll =:::"'“:'J ' m I 
I I I ' MOTOR NO 2 m ‘ - ! E I -  " . v". I mm _ / —  $3325" . ,5 II I I | CONTROL - v “ 1 '  v v v -  Fc 7 "07°" "0 2 r-F‘ l _.__4‘ l I l 1 1 -. |_ a { i n  (FF 3: a ,  m- 3: ”1'3: — I - I I I — NZ: “mum "" TT "' ‘ m 23 (FF 2) m: 2) I sun I | | _.. 2"“ ms: 11 Lo : —— m- 4) m o m u IL't s . . . - ’ "  I I (XIII) ' I 1"! HI : I l 7 gm“: 11 L0 7 

(nouns) (xaoam ”90323) 
I | . ¥ rm:- s'rownmov momsuncuss A, 

mason) 0:153:33 «3:15:23» 

' ' 
V / / / / / / ME ACTIVATED [Y m :  ‘ 

L 
(X85303) (X85313) (X85323) . : —_.__:: 

: N : "mun : ma ”:6": V“ ‘ 
5 

/ncarou:nac230 \ / \ 
smsonmmow 5 r----..-... agg___,§2° r-------1 W 

'2' '22 savanna I M 2 1.2“ M 2 
— . P5 CMROL D U” TEST “'3 mac : v v 

-‘. . . . . . . . . . .  - I I I N  HIGH TEST 00 ( F F  2)  ( F F  2 '  I “  2, 
I 01—h. 

BUFFER ‘ (FF 42 (FF 4) (FF 4) 
‘ PS Hm SELECT I [ I ”:1” Ls LEFT PROBE fi 1 m a,” Hm, I «am 

I l l .  I . Y" . , . 

L
-

-
-

-
 

-
 

FMCA 2 V ’"H" ‘24 W 5“ 1‘ “”9 I txaossal mama: (rum: 
:3? 1 m2 tmssm mama) mews: LEFT PROBE mom: Ls \ . cum -1' - 0 £21 , :xasasm (995403: trmom - I F ‘ vn DIGITAL OUTPUT LEFT PROBE HEATER CONTROL 0 I V" . -. D E on rho—1 

2 man 3* m lune-A 55 "OTOR NO 2 V”. NO 2 IA ”‘93 / 'N .> orrsn . an 1-1. "mun mam sum; mama. mm J 
I L - - - - - -  CONTROL Fc J . ‘f mam: ”” mm W DATA i SERIAL 001’ mm PI. "1730-: 635 

sum» 7 -........... moxuwrlou 1 . W 
- - - - - -  n um I I Hf; upon REGISTER _ :39: mm 5e TEST wants I! t ‘ ' - m TEST L0 TEST 
am mu mos: 2:3” um 

Fm EH 3 vs 0..“ 2.001 24.030 3.001 mm: m :5; g: m :g g; m :2 g: 4 ‘ , mum or PCIITS , . fl _ _. (FF 4) err 4) (rr 4) 4 ‘r------ ‘ , mm .0. A 4, m :3 2:21:33: 23.22:;‘3221m: LEFT - ' ‘ 
Fun cum" ’ ””7 ML 1.110 2.002 14.115 3.002 mm 

V L—l—. ' | 1.": ' 
A comm. T 113.5: 3.02 13.52 2.02 use c 3:333 flag} xxx; u I—IH rfi ; ' 325V 2 fissures: also 2 _ REQUEST V l . = : - I. . I 51m Ls L 1 mm: (mm D b 141-3 ‘ LEFT moat mac: ‘ x :‘v I - _ man no 2 u I—r—l l—|——— ‘ _ ‘ 

FF 1 — 
— _ - l . I _ DEPLOYED Ls 

TEMP BRIDGE (FF 3: tr? 33 (FF 3) t r ;  3) 
V I—l—o v - . _ . :  V n m  » ®  :22 f (":21 m “"i m :rr 2: m 2) 
mm ‘ := = 5 5  - r“°_‘ nu nu . (FF 4» (Fr 4: up 0 cs; 4) H [—1,—- = 

u "I“ u .r nessaos 
. | - _I .l ' 

1: - ._ newest a. m: rououmc souacss vane useo To osvnop nus mum 
v | [ w  

m: . . summit: or THE Ana mm svsrsn 
am»: - I .“V =: I - “a mm now I _ ‘ F2! .—0 mum. mr. scumnc mamas: vsvo—ssosoz.aoz.ms REV A u H — ‘  I LEFT PROBE 4 - ‘5 vsw-sso:21.xzz.:29 REV A 3 

an 
3 nocmm. INT. manna: svsms scnwncs vsvo-smoz taste 

3 : DEPLOY/REAT : run-nun, mar no 1 ! . Iuo Elgl-lpl'gOEO 1 O O O O O m. 0 HO mm Pas-snow. now can nus t :  ;’ . (suns 50—53. [OI-104) | l ' = ! (mum) ‘ or 4 ' E 11 Lo . 1/] ' ,2: k < (FF 2» D 3e 1:51 caucuses 51m VALUES m m: mclm. Paocssson 
I I —l-—OI ; 5.1: :_ FMCA 1 j I I I 

tn  4: 2:: firm A Passsms mmsou TEST. TOLERANCES m: emu A“ , Ps ' - sum 70 u an 0mm. masses muss 1‘0 ALLOH ran mum 10 
l n : I OCT” ' "v - LEFT PROBE r E W 5W“ “5‘ L pMLgL .ozcmu. WEBSION. msconmzes m m: PRESSURE mmsou 
: a » I ‘—'—-o . 0—1—— EEQ¥ESL / I I I comma 1:51 an: mcmm moucn an: " I “ i t .  I 4511‘ III E D rs no'r nu tau/mm IS um um: I S O I I m: ' "' N0 1 m I I l 1 

_ 
_ : 1 : : r — fl  : {TYPICALI 1 or 4 m m PHR SUPPLY W mm D'GITAL PROCESSOR b um I 2 A1 12.5 vs I I | I V' " "I" > — mm 3.4 AT 1 m i II I i I van :4 , 77 Lo — ‘4‘ J I ‘ =69 D um um 1mg. 2 so ' = J :  I l I m: n m , l : : N l vo I mu l | | 270' _ 7 = ' | - ‘7 L° I : - I D morons omv: mama A nlrrmsurm Assmu "l- 93 so ' ' m c . : 7 L - - - - - - J  I I 

T : 7-3— _ 2 
2 | I 

P - . - - - - ‘  I- _ _ . b mmozor enactmmszonmm: AD“ 1 ”-2.0 no: 
I I 

: - m - ,1 sums. nus um macaw: Evan ME seam 
' I 

330v : 4 : - ‘ : .L . 7 yo cum an menu. mm or 1»: non: sn‘rus (rum) m I munrr I m LOGIC V V =‘ Vmc I :ggm; 4'1}... , ' - i: I ~ swu yo «ores: p Fumes ARE mamas» or common 9mm olrrmaacss ' a 51;: k m  ""‘ W 1 ' »—v v ' ' ,———\"“ W" m: — WWW-um mm :zwmsmmwmmmmfimnms L - - - - - -  l ' " : ; 9 ' ; " ' l  M L .  . _' ( ‘ HM 
lPflL OlfilE 0820' - - - -  MONO!) u - : ®  DATA SELECT - -  . 

V 1.2: I I .4” V - ( $c |" ' " "  'l '- Ann 1 fl = n ' :: W LP: SELEO‘I'J mam sum nu um: I I V .J III I: : 2 I : om mm W 9mg; 51mm: BUFFER mm: '— 
— I 00—" I mo: 1 v '-" T V"; ‘ . : N 1.? ' U“ SEE“) m SELECT saunas ’ I 

' I'm: P-W-II-lc-I-ufi I “I ' me: If ‘- ' ( '  U L ‘ 
- r - - I - I - a 015 I SA I 451:“ VI m1" SELECT LWIC I M I I ' : "‘ ' - I 3 I Inn. 015.: “25' f r r N .4 Ln“ SELECT) m SELECT 5mm“: ”“5 mum macs no sue: mumsmmu 

v I A ! : | V Vmc I : h - - - - - - J  am 1':- DATA SELECT pm "cm 5. may mam moons. m 9mm mm was acne | - : f— ; I I 2:3“ 1 1.0—, WINTER on I 5A' l m A FILTER . ‘ mu saucy mum sneer on _ - sum t .- 
l n I g or; I y 

I I - lSOfiETE "rm meet men as“ um: I ' u I.“ "W ‘3 (H . . $93-92. r-------. ‘ " AIR DATA SYSTEM 1 
A63. (:5. - - - - - -  W _ Ann I l 

- ' - I .4 
I 1 I D _ I I : ' 

Vm‘ I : c Z 4  ‘ m . « , Vm. ' 5“: ! flaw.» 1 m I sa' I ’ ' ' . MA m: 0m ME ME W“ W 9 9 3‘ I Imam: ooze. wmmStxMw Ind-87 ALL ' mu lune-c as” v - - - - - - - I  m o [m m.sx34 m: .. am 1 a; 
- - - - - -  

_ L l  BASIC REV D _| 4 |_ BASIC REV o 



s R I o I P I o I N I M I L I K I . + J  I I I H I c I F I E L D I c I _ a  A 
— 

DATE- WWUT w m m l ”  3PT.! 
“ATE! y‘VIT M I  W VERSIOII "‘ll 
one: van/u mm NT wanton- mu:— 

ABORT MODE 
F 2  © © F 4  ”ms ADA/121.68 _ 8 

w l' .—————- ORBITAL DAP————n r——ORBITAL BAP—a 
V221- 1.2K : _ r—ISELECT—1 r—-m—1 r—ncsms—fi‘ l — m — i  l — m fi  l—‘mm'fi Q E E 0 PNL‘FB  

' 
vm IDICJE- [E] .[MMHHH]. 

om: wave? I IMHE'I NT I vatswu- Irma 

l 
V 1.2K I I 

— NIL _I—ol I! Anon 2 :  
PNL F2 PNL F4 r - - - - - - fi  I 

r - - - - - - 1  . 1 mom was am more mom mar. mom was 
Venn. I : PNL A6 PNL C3 _ _ _ _ _ _  I I : «sum m : an: A non a no a mu 3 nus I A W 3 - M F“ I I | I wanna.“ ( wzxsonox )(  vnxsovsx ) sxsmx) ' i - - n u - I v L2“ I JV I I I l I r ya ' cram: .2: - 

I I m. an new V F was m PNL 51: um __Tss'y" V FF FEAS m ' I I I . assv CNTL om _ 7 : tum : ANNUNCI ATOR sum" we no Z can BUS to: no was a»: 0:3: same» we an m I “a Z nor can nos .04 no was me ”$12” : : I I ' : w . 
7 CNTL ASSY NO 4.3 cm 4.3 CNN l " | .. g I I ‘ A ‘—1 ' " | l mum DAP. sneer as so A 1 m2 3 wzxeasox m our mm 3-» 12.5 are alarm 0». SELECT m s: A 1 083 1 vvzxzaoxx m mp sac “-5 12.5 vs ' : I ' l _ = . ‘ 2 acz 4 waceaalx m can SELECT 5-3 12.5 8/5 2 no: 2 vvzxzaozx m w SELECT a-n 12.5 3/8 ' | ANNUNCIATOR CNTL ASSY N0 3 II t I I I I madam 3 A92 1 v7a<s419x m cm sum n-c 12.5 3/8 3 £03 3 W2I2°°5X FUD BAP SELECT 0-6 12-5 99 I I I mm | _ y  _l I I m m KZZ v: --- a man an a» SELECT a LT ----- :23 3/2 --- 1 vvzxzacnx M w SELECT a LT a SIS ' | l y - I _ ‘fi | | umvza 305 39 a 4 a 1 m2 3 waxeuzx m 0» SELECT B-A 12.5 3/3 32 ‘ a 1 m 1 vvzxzaoax Fun w SELECT B-A 12.5 as I I ANNUNCIATOR CNTL ASSY N0 1 ' I ' : ' 2 ace 4 waxuaax an mp SELECT 3-3 12.5 8/8 ' 2 m 2 vvzxzaou M w sewer 3-3 12.6 3/8 ' l I m l um: I vac 3 “  cm w Z 3 A32 1 wzxsnox an a» SELECT 3-: 12.5 8/8 2 3/4 a ma 3 3:23:33; run oar SELECT a-c 12. 2/ :13 I . l m are | ' . x 2 4/3 --- a wzxs422x m mp mm 3 LT ----- I: a --- 1 2 m 0» mm a u 1 m m non/mus a x coax v12xso'rsx wzxooux ' | “‘3' mum am mm as 510 AUTO 4 3 1 CA2 a wzxenox m 0» mm. mm A 12.5 9/5 menu. w. comm. c3 83 mo 4 3 1 A33 1 vmzuox m D» can. mo A 12.5 vs I I l 1 I: I a" no. "21‘5”?" C V72“ 0'2 ) (  V72“ ) (  ) C  J .— ‘_ I I Z 3‘3 ' 2 BC: 4 wzxsmx m 0» am we a 12.5 vs ° 2 sea 2 v72x2341x Fun nap com. mo 3 12.5 8/3 I I ""951" V 21:93:07 I I mom was new: mus mom was new vane: haunt mot-z I ' 3 an 1 wzxsnzx AFT I)» mm. mm c 12.5 3/5 a m 3 mean m 0» com mo c 12.5 3/8 ' I up mm (mm | I '  I no c m c me C M1) 3 am a 4.: «22 us --- a waxenex m 0» mm. mm H ----- KZ: 3/8 --- 1 vvzxzosox m m cm. «mo LT 15 as l ' DRIVER was I I I I ' 311 MAN 4.3 x m 3 waxeasx an mp mm. m a 12.5 9/5 94 ‘ 3 1 A33 : wzxzwsx m mp cvm m A 12.5 are | I = | I I m. 2 3:2 4 wanna): m m cm. MAN 9 12.5 3/3 ' 2 903 2 V72KZO46X m DAP CNTL MAN 3 12-5 9/8 l mm: | I vac (FF 2: I ' 5’." N" 9" _g 3 m2 : w2x6497x m m cm. MAN c 12.5 3/3 3 cos a wzxzenx m um um. m c 12.5 3/3 I I m7 Law I I _ _ _ - I n  ‘21 5/1 --- a waxsnx an app can mu LT —---- s 3/2 --- I wanna: m w CNTL MAN LT 1 98 ' I I 7537 l I I ans-mu. our. ass ms as 3:2 Mom ‘ 3 I ca: 3 vvzxssasx an ncs ans nor-M A : srs mm. on. me ms (:3 so mm 4.3 1 m : wmax run we ans mm A 1 8/8 I «Zn '03 I I. s” _ ' 2 we 4 waxesosx AFTROSJETSWB 13/3 2 m 2 m m a n s m a  ”vs I I I —-J - - - - - -  3 A32 1 vnxesoox an ass ms Mom c 1 9/3 a m a V72K2857X m ucs ans m c 1 as l l ' 4.: K23 6 6 x21 5/: --- a vvzxssozx ‘ AFT ms JETS Mum LT ----- KZB 1/2 --- 1 wzxzeasx my as me mm LT a 3/8 | L4 I — ‘  3:: van 4 3 1 cm a wzxssovx‘m RCS JE‘IS VERN A 1 8/8 as 4 a 1 m 1 wamsax m sacs JETS vsm A 1 8/8 I T 4.3 ' ANNUNCIATOR CNTL ASSY NO 2 ' 2 ace 4 vnxssoax an ncs ans VERN a 1 9/5 ' g m g wmwmfi M ms Jan van a i g: : I'J I __cmm 3 A32 1 vnxasoix AFTRCSJETSVERNC 15’s as m macsmsvawc “21  5/5 ___ 3 “235503): m ROS JE‘fs v53" LT -———— x25 [/2 --- 1 V72X2866X Fm RC8 JETS VEHN LT 1 5’5 L - - - - - - J  I ANNUNC I ATOR CNTL ASSY NO 1 

4.3 4.3 : m 
wwsom A I 

I INIENS!" 

— 
comm. (mun _ .———— MANUAL M00E———. .—— MANUAL MODE——‘ : gym we ? , m [——TRANSLAT10N——1 [—— manou——. T a m :  "‘" z 1 u nnw—T' (TYPICAL 4 SHITCHES) I m a: x v 2 ROLL 9mm YAU ”0U- I 3 “  can: Law ©r — ~—~ ' ‘ 333' mac msc mac “L" Lac! 1 mac oxsc om [ m m - " " 1  I vac “Z5 ‘ LVLH LOU Z My; mus RATE RATE RATE RATE I amen | I - - - - - - - — - — I . l 4.: «Z: 

' -—'  i = 9  , VmL | '1? | ' 4.3 5 — _  ‘ p _ ‘  ‘ ‘ F m ‘ W I 
5 : : 

D arm MODE sum“. samsou FILTEI messm - - Venn. P ' 
mus mm: snows an m m THE mucus sun: or comers or THE amw mo: sauna. IF | _ L  |L_.u m A 3°" 2 ms mv_su_wamn£ sum :5 - +1. um: 21. mo sat. on spec 51 mm: DISPLAY). THE B—-‘ : : 
norm :5 m: SAHEAS IF THE comm an: more. f a ‘  fl 

no or , Puss puss PULSE use use PULSE PUL§E PULSE VgL R can a! HUMBLE Lo" mm — — — — - — - — I I “Wins , L g i : “$23.?“ a . 2 a 4 '1- PNL A6 I I ANNUNC'ATOR PNL F2 sen. L mm - 0- 551. L mm - on 551. L mun - 1 SE]. L cam - 1 sen. L mm - I O O I ' CNTL ASSY NO pNL F4 0 sam‘ras‘r-o SELNOYJET-OSELNOYJET-O samvas‘r-o SELNOYJET-o . l mam" m s u m L - o  ENTSHFAlL-O ENTSUFML-l unsurAIL-a  ENTSHFAlL-O ' I I comm. D SELLBAlN-OI SELLGAlN-O SELLGAIN-O SGLLGAiN-i SELLGAINII PNL C3 ' ® I L»? nus menu V WWI- V N 1 SELNOYJET-O SELNOYJET-O s a m v a n - o s a m v m - u  SELNOYJET-O ' I DRIVER svucn PM. sv mom 2 assv ecu um. FF m ' 9 3  "NE mu m‘ suns“ m: I": g LIGHT z ASSY can a}; £4 teas no m m mum F - I - I - n fi  0 an 5! FAlL - 0 am 5v FAIL - 1  an 59 FAIL - 1  arr su FAIL = 1 an su FAIL - 1  ' ' WE no no LABEL 308 HIM mm M “‘9“- NO/ mu: I was I v sELLcAIu-o SELLGMN=0 SELLGMN-D SELLGAlN-I SELLGAlN-I . um. I WHITE I Vfic am w 4.3 can 4-3 cm y _ l'" .1 2 SELHOYJETIISELNOYJET-O s u n d o w n - o  SELNOYJET-o s a m v a s r - o  4 4 m “m V "m" V: I” m I I 3.5,? an mm :2 so hum/mu 1 as: 1 mmmx LH 990 mm m a 18/3 an: alt/1mm n as mun/m m 2 vmmox an spa manner am a tars .5 I _ I E m sw mu. - x m S! m1. - 1 an su rm. - 1 an sv FAIL - I an :2 FAIL - t ' * mm: m m. 3" m Z “55' can cun. FF '5'” was me mxm mum m m 5" mom 2 A55? mu FF ms m MIN ® 4 Z 2 3°! 2 ”3‘15"" L" 3"” 3mm" ‘W 9 ‘ 9/3 2 caz 3 vmusozx nu 5"” WIIIIDI M‘ B ‘ 3’s ' ' T SEL L GAIN . a 59. L GAIN - a 55:. L on» - a SEL L mm - a sex. L mm - x _ - c.” an no LABEL w BUS rm no an: no no LABEL w BUS KIM N0 an: I I 4.3 cm a waax LHSPDWWNMC 13/3 3 ace 4 vmxsozx m m w m m n v n c  tars | _ .  = 3 s a v n - x  snuovJE‘r - t  savanna-1 SELHOYJET-D s s L r J n - o  - ‘ ‘ :‘9 4.3 can 4-3 ON I I “Z“ 1/25 --- 1 wzxsxaex LH SPD BK AUTO U I 9-1: K24 22$: '" 3 33:33:: : g : may i g: 1.2: I an 59 FAIL - 1 an su FAIL - 1 an s: FAIL - 1 an su FAIL . 1 an su FAIL - 1 < ‘ f a fi  .1... m m m fi n m x  as 514 LVLH 1 m a vmssm m m x m m n  1315 b m m m m m x  m 513 LVLH 1 ans 1 V72K2984X m m x m m n  19/3 I sown.» :2 sq aura/m4 4 3 1 / 2 7  1 g; f 832% flaws/i“ : 3 5  m m  H as mwnm 4.3 we 2 warm human-ulna ‘8’: I ll SELLGAlN-O SELLGMN-o s a m _ °  SELLBAlN-O SELLGAlN-o 610 45/ <3“  2 ace 4 wzxsazax m m x m m a  ”vs 2 sea 2 wzxzsssx m m x m m a  1 9 3  I I ' 4 m m n A P A / M a  18/8 c o m m .  I 4 saw-074:1” SELNOYJET-l s a u n a s - 1  s n u o v m - t s a u o v m - o  \ ‘ t 2 ac: 2 wawmx LH sow FLA" NH 9 1 svs 2 m2 3 wzx 994x “113‘® ' x22 4/9 --- 3 "23‘3s “'7 Tm X "“3" U “g; S“ "Z" 3’” ‘ g; } 3:133:22: x 1m ’1: man :7 1' g: l I cm 3 wanes): U. 300? m am e 1 5/3 3 ac: 4 wauassx an new FLAP ma c 1 8/8 I I an 51.: nu. - o EN‘I' su mu. - 1 an su FAIL - 1 an 51: ml. - 1 an su mu. - 1  ® 520 NORM 1 CA2 3 V12K6510X fiFT TRANSL X m A 1 m 4 3 WSL “4  ' LIE-IT I -__ L“ m FLN’ AUTO L1’ 1 3/3 2/30 ___ 3 V72X4896X m m FLH' AUTO LT 1 3’5 ' ' 4-3 ' 2 ace 2 V72K2861X m m x Mom 9 1 3/3 1/29 1 mum K ‘ 4/17 2 _Bif ; 3:32:13: 2:; W i "0'“ ET 1;”: 311a ___ 1 v7zxzaaa : m mum at "nan LT 3 5/5 ' LABEL I K25 vu  -_- 2 wzxumx L” souv m m u 1 9,5 ‘23 2,34 -—_ 4 wzxm7x an my run m L1 1 SIS I I Irma SHALL OPERATE IN THIS sm‘s 1r seven on ma: CONTACTS ARE AVAILABLE — 326 Fifi-SE 1 CA2 3 V72K3513X m TRANSL X PULSE A I 3’5 322 M55 1 M3 1 V72K2°62X FWD TMNSL X “1.55 A 1 8/3 I I 4'3 ' ' I . m m  Fm F W A C T  SWITCHES SHALL MIDER m THE CONTACTS AVAILABLE 2 sea 4 wzxssux m mmsx. x PULSE a 1 9.15 2 m 2 WW M m X PULSE B 1 93 | ' I I ran ram TO BE A REDWDAN'I' SET. rum SHALL manure IF LESS mu same ”25 "' 3 "W“ "T W‘- x PULSE LT """ 3’26 ‘" ‘ ”2’2“” "'0 M x PULSE "T ’ vs I | IN!" I ll OF THE Elm owners All: AVAILABLE. an IF Hon: THAN on: comm? :5 m m mos, matron. Y as 315 Low 2 1 m2 3 v72xs527x an rm v man a 1 8/8 mm mos. mum. v ca sn Low 2 1 m 1 v72|<2974x Fun rm v man A 1 vs comm. I ma m: sure. was rum nuns. A 5mm: came! at m: c m  sun: mu: 2 acz 4 vmx an 1mm Y may: a 1 3/5 2 aca 2 V72I<2875X FHD TRANS!- Y HIGH 8 1 VS I I W 303 0 ALL amen conducts an: IN THE zsno STATE ML a: 0+:c FAILED IF THE m: --- 3 wasx m V HIGH LT ----- 3/12 --- I V72X287°X FUD M Y HIGH LT 1 93 l 1 WV“ 0 I common PERSISTS roe m: consecutive CYCLES us 921 mm 1 m2 3 vvzxsszox m m v mm A 1 sis 520 mm 1 m 1 vnxzuox run 1m 1 m A t vs ' ' .4 __ . '“7 2 ace 4 warm-.521): an TRANSL v m a 3 vs 2 m 2 vnxzenx m m v m a 1 are I um: I vac am we css men men (:36 _L w '— 0 BAX use as: IL non: su- HILL mm mm: an 31.: FAIL - 1 me --- a wzxsuax an m v Mom LT ----- 3/20 --- I V72X2978X FWD m Y m U 1 9/8 7:91 — :- r——o : AFT STAT I ON 327 PULSE 1 m2 3 vmcsmx an TRfiNSL v PLLSE A 1 3/3 32: use 1 m 1 wacznzx Fun TRANSL Y met A 1 8/8 | | Z we - 3 3 2 an 4 wzxma an mm v PULSE a 1 ya a,” a m f $773203: x TMNSL : at: :1 i g: I | 1 2x I—0 0 — r  m 4/27 --- a wzxssux an 1m v PLLSE LT ----- --- 2X28 TRANS!- « a  - . m mos.’ mam». 2 as 315 men 1 m2 3 wzxsaau #1 1mm. 2 mm a 1 :18 mm. mos. mum. z m 518 rum 1 A03 1 wmx m m 2 mm A 1 5/3 ' I 4 ‘ 
«max m I 2 m 4 wmx m r m z m m a  18/8 2 a 2 V? m zI-uaua 18/8 m m  sum' w my ass V 

4/13 '" 3 waxesm an "m“ 2 man u """ 3’" -.- ' m mm m I "5' 2 man u 1 vs L - - - - - - - '  m mt W x I s. as: mum. we vs'ro—mm an: a. scnmmc mm mm. 822 m 1 m2 3 vnxesaox an 1mm. 2 mm A a at: 32: mm 1 ma 1 wzxzuox m m z m A 1 8/8 - — | Fun Fun rum cousoL: ran mm sun-mass - 2 ace 4 waxesmx m m z m a  18/8 2 sea 2 wmxx m m z m a  as/s ' , 4/21 3 waxeusx m m 2 man u ”a ‘ ”m“ "D 'W 2 "m" ” ’ 3" (TYPICAL a SWITCHES) . 0 ' 
ms: 1 m a vvzxesaax an rm 2 Pass A 1 8/8 824 PULSE l 033 1 WW M m 1 PULSE fl ‘ 3’3 PNL F4 4. REF nocxuau. we van-730949 REV A. scum“: mm ate . 2 ac: 4 wmx an m 2 use a 1 vs 2 sea 2 vvzxzmx m z Puma a 1 8/8 PNL F2 I I mncnoa suasvsrsn ‘ TYP'CAL 3‘5 SWITCHES) x22 4/29 --- a wzxssnx AFT rm 1 PLLSE LT ----- 3’30 m I “”2097" FUD TRANSI- 1 ”SE LT ‘ 5’3 I l — — m m .  ”TATE". m as 317 DISC RATE 1 C52 3 W2K6440X AFT HOT ML DISC A 1 3/8 W m ROTA‘I'IW. m 03 87 DISC “TE 1 A33 I WMIZX PM) "GT ML DISC fl ‘ 5’: - - - - - -  _ I I 3. REF “XML N “70.19020. W 5' m 7 " :  g u m  DISPLAY “HON ME 4'3  2 3C2 4 V72K6441x AF‘I' 801' HILL DISC 8 X 3/3 1/10 2 H13 f 33:33:32 $ 3; 2:: 3:: ET : g: WITCH m m CNTL V W W CNTL v . I I  I ‘ m m  suncggs puma m m  51.57513“ am --- a V‘rzxusox an nor mu. mac n ----- --- m. aw LIGHT FF / mm: m \ 323 m K21 1 caz a V72K8444X AFT HOT ROLL ACCEL A 1 sis 510 meet. 1 A83 1 v72xzeux no net sou. aces]. A 1 8/8 I I sync“ ME P“- 3': w Z ASSY om CNTL a was no was me mum amen am: no no ML Z ‘3' can (:3- m was Mo was me mm: 1 u __ I III-III--- 43 2 ac: 2 V72K2815X FHD m1 mLLAccELB 13/8 V I W BUS RATE ”TE “ r— 

I- - 2 3:2 4 mausx m 5301' ROLL ACCEL B 1 3/5 cm. 4 3 cm 4,3 cm _l... MCTION mu m 0F suncn man 10 m." no Lou z. ' summ “ME 5’17 "‘ 3 ”216451“ “‘7 WT 9°“- “CCEL LT """ V15 "' 1 ”2‘27”” "D nor “L am "T ’ 91s I ' '-" = an nu. nus mammal: men x no men 1. 529 PULSE 1 m 3 vvacsuax AFT m1 ROLL PULSE 6‘ 1 8/5 9‘3 PULSE 1 “93 1 ”“291“ "D "07 3°”- WLSE A 1 3’3 I . mm F2 32 mo 1 as: 1 wmzmx LH mm mo was A 1 913 mm F4 92 mo 1 m 2 waxsmx RH PITCH mm was a 1 3/5 _ _ Venn. I 2 ace 4 vmcsu-ax an HOT ROLL PULSE a 1 5/5 x23 2 963 f 3333; g g; at m: ET 1 g: V l I 2 ac: 2 LH mm mo mm: B 1 9/3 g g i: ggig: m :33 :11}: mm 3 i g: 1 2K - I nus 5/26 --- a v72xs452x AFT am am. PULSE LT ----- 1/26 --- am. a can a LH mm mo mos c 1 3/3 - ' mm. mos. mama". mm as 518 mac RATE 1 ca: 3 v7a<s4sox AFT ROT PITCH msc A I 3/5 m mos, nomnm. Pncu ca so msc rm: 4.3 1 A33 1 waczszzx Fm ROT Pncu msc A 1 3/8 | L00" 2 I  "Z” ma ___ ; v12x5240x L... mm mm mu: L1 1 3/3 “24 an --- 3 v12x514ox nu mm AUTO Ions LT 1 5/3 : a £31??- NDTE' 3,3721%}?! mus REFS? TO THE WIRED WIGH- - 2  l 2 ”C2 4 "73‘3““ “‘7 “m "Tc” ”15° 3 ’ 3’5 2 sea 2 ”“2923" m net "Tc" ”‘9‘ B ’ 3/3 I I 93 ms 1 A31 1 wacszssx LH mm css was a 1 8/8 93 css 1 sea 2 wmxsex RH mm css was a 1 SIS m ‘  ..- - _ 2 Vam I am --_ 3 ”“547“ an am pm“ msc u ----- :25 1/12 --— 1 v72xz7sax m RO'I' men mac LT 1 8/8 V . | ' 4.3 2 ac: 2 wzxszsvx L... men 033 mu: 3 , 5,5 4.3 2 on: a watsxsvx RH mm css was a 1 SIS | I l Lo mm c nus A can 2 |  324 aces. 1 m2 3- v72xs4s4x AFT nor men men A 1 ys 311 «cell 1 A33 1 v72xzaz4x m nor PITCH m n 1 8/8 am. can 3 3 cm a wzxszsex LH men css mos c 1 5/5 a sea 4 wacswsx RH 9mm css mos c x 3/3 ' I I | I 2 sea 4 v72xs4e5x an ROT PITCH am a 1 5/5 4 3 2 ac: 2 wzczozax m m1 men «can a x are an; A I ma --- 2 wzxszux LH men css MODE LT 1 vs 2/16 --- 4 waxsmx m PITCH css mo: LT x 8/3 I ' I I w e  --- a v72xs471x an act mew we LT ----- 7 V20 --- 1 ”3‘27“! FWD ROY PITCH “CC U 1 9/9 I I sou/mi F2 56 mo 1 A31 1 v7 LH IVY AUTO was a 1 3/3 mum: F4 so mm 1 sea 2 wastes»: RH R/Y mm was A 1 5/5 I I I ' sso PULSE 1 ca: 3 wzxs4sax m nor pncn use a 1 5/5 514 ms: 1 A83 : wzuzezsx run ROT rum use A I vs I . 2 5c, 2 wacszesx U. my mo was a 1 3/3 2 m2 3 names): an an AUTO was a 1 5/8 I | 2 902 4 "8646” “FT rm PITCH PULSE B ‘ 8/8 2 3‘33 2 wmn "'3 "7°" PULSE B 1 3’5 | I 3 cm a v72xszsvx LH an ma non: c 1 as 3 sea 4 wacsxm RH WY AUTO mas c 1 3/3 | I | I l 5,2, _-_ 3 wzxsuzx an ROI p ruse L7 ..... 1/29 ~-- 1 wzxzmsx Fun NOT P PuLsE LT 1 8/8 1/19 -—- 1 wzxsuax LH an «um um: LT : are 2/20 --~ 3 wzxsuax nu IVY mo was LT 1 vs I I ' I ”a" l ANNUNC | ATOR mum. mos. mane». m as 319 mac RATE 1 m 3 vmmaox on nor my arse A 1 3/3 mum. mus. manna. mt ca 39 man an: 1 A83 1 v72|<2332x no ROT ww mac A 1 as l um I ANNUNC l ATOR as :33 1 ,8, 1 wzxsz'mx u. my 033 m n 1 3,3 as ass 1 ac: 2 wzxsnox m IVY css none A 1 vs I I - I “‘9“: I CNTL ASSY NO 2 an 4 mmx AFT ROT mu am: a 1 5/5 2 993 2 ”M33" FUD MT WW 0159 9 1 9’5 I m I CNTL ASSY N0 2 am 2 Lu an (:68 was a 1 3/5 2 CA2 a wzxsmx RH IVY cos mo: 3 1 we I | . ' I was --- a v72xs473x am NOT my msc LT ----- V“ --- I ”3279“ M NO? WW 0199 U 1 V5 | | 3 cm 3 WW LH IVY ass mus c 1 9/8 a sea 4 waamzx RH IVY ass was c 1, are I — 925 noon. 1 (:92 a wacemx an new m: ween. A 1 8/8 312 m 1 m I wanna»: Fun 501 v n 1 3/3 I I 1,21 ___ 2 wzxazm U. My use mus u 1 5/5 2/22 -—- 4 wzxsusx an an ass was LT 1 are I I — I l mam" 2 sea 4 an nor vow noon. 9 1 8/8 2 so: 2 7 m m YAV acct-:1. a 1 vs I I K26 "Z‘ rr—ld-LI-l—rl“ l I comm. are: --- a wzxuux an HOT mu m LT -——-~ 1/22 --- 1 vvzxz'lwx m R01 m: m LT I 8/8 ' I an: as: PLLBE 1 m2 3 watmsx m 301 m: PLLSE A 1 v s  a 815 HLSE 1 as 1 32338:! no R01 m: use A I 8/8 | | $ 3  4.3 I nan-En _ 2 ace 4 ow PLLSE a 1 8/8 2 363 2 WW! HID R01 YAH M85 3 1 8’8 . I SIGNATURE 0"? mum mums m sum minimum : I . KZI 5/29 --- a waxensx AFT no: my PULsE LT --—-— 2 1/30 --- 1 W79” M m m PHI-85 U I 8/8 . ' osou nuns m “H. mom I. m m m m  um mm: mm! vac m _ K a I | . . » 3H m m, .., mum on I I nus 4.3 : : ’ an F. meadow yam 1 1 I ' no at JET o ,. FCS MODE SWITCHES I u 4-3 I I ma .Ma-zm we, I 
H I I hum suugj A" , . 'r 9/34/82 LHL-lg‘--9l-m 

- - - - - -  
APP. _f '  __, fl SPACE smTTLE M W  9 10 

must. ' 10:22-37 (w m ' 
L'm m 104.5 x 34 am 1 or t 

1_"B""'As_|c REV D ' 4 , BASIC REV D _  



‘V 
‘ 

DATEI Slam I am:- ma I vmsmu INK-5 

t
 

res CHANNEL 

F - - - - - - q 

I 1 I 
V I I 

CNTLAB! ' 
I 3.: i :: I 
I . I . I 

l 
I I V a. 2x I . 

cmLact : 
l u l u I 

)7 I ' I I o o : = : | 1. 2r. V I : _ I ouncnz I fi I 
| IC-LDI | 
l o o I 
l l 
I I 

I I I - d  

I I 
D I I 

I A I 
u I, I 

I o I 
I I 
I I 

6 I I 
I I 
I I 
I I F 5% 

V I I 
amen: 

I I 
— I ' I 

l I I 
V I : I 

I ‘cN'rLacz I l I I 
I I l 
l : I 
I . I 

V l ' I 5 CNTLCIa : 
i i 

I I 
I I 
I l 
I A I 
l l u + D - , On - I o I 
I I 
I l 
l I 
I I 
I arr I 
'hPN-L-  - - - . 5 7 4 .  V 1- 2K 

4 CNTLABZ ‘ 

VCNTLBC 1 

_ VCNTLCM 

OVERR | DE 

-
-

-
-

-
-

-
I

I
 

--
 

-
I

I
 

O
-

l
c

’
 

1.2: 
cuas 

: . :: 
1- 2K . : . 

VCNTLABZ : = 

o o 
‘ VCNTLCAZ 

D
 

o
q

c
’

 

I I l l I I 
-

J
 

Ii 'r- 
I

8
 

I I I I
n

 

I: "3
 

j
 

!! 
1! 

‘ IR 'L  
m 

FCS CHAN 3 
OVERRIDE B 
130 ERRID 

FCS CHAN 4 
OVERRIDE A 

Ilrmmmnmar 

FCS CHAN I 
OVERRIDE A 
1- mm: 

m 

PCS CNAN O 
OVERRIDE C 

m 

r. 
.1313- 

c cum 1 
ovsnnme c 
1-0v a: 

m 

‘ F F 3  

PCS CHAN 2 
OVERRlDE B 

I v “ -  
_KBISOX 

PCS CHAN 3 
OVERRIDE A 

“3131313: 
. 1 2 :  

PCS CHAN 4 
OVERRID£ l 

. Ilflflfimflill 
“ I .  

r 1%; 

r 1.2: 

VCNTLCA I 

VCNTLABZ 

UZG 
9.15 

q 
9. 15 

r 1%; 
' 

VONTLBC3 

r‘ 1%: 

(“3: 

VCNTLBBZ 

1“ ”.2: 

1. 2K 

1.2% 

' - - - - - - 1  

I ASA I 
' I ' 

' = 
' , I 
' """ l 
l i I 
| : I 

.I. .. I _ I 
l : Inn-u I 
' I 

' i I I . l 
I 

i I I H . 
' l I °" . 
' l 
' I 
' I 
' I 
I or; I A i m  

pm. - m 
' eta-r 5:0 l ASA 2 pun on 

- - - - - - -  e m s  

I ASA I 
I 2 | 

: -*fl~ ' . I 
I : | 
I I | 

: : ' 3 a 
: u 

S l "TD. I 
I I 

I : | 
! - . .4, I 
I v I f 1 
l . .  '. u I 
U I 
' ON I 
l l 
l I 
: I 

I 
I OFF I 
I PNL I 

O I S I F  55  
L - I Q - u - fl  

ASA 

r - - - - - - 1  

' 3 I 
1 . ‘  A I 

' v ' I 

' H I l : | 
I : I 

A I 
I v - 

I I I 
I “I | 
| l I 
I i | 
l ' . 
' n-J—ul I 
l I 
I I 
: l 

I 
I W | 
I I 
I I 
I I ' 
: I m 

ASA 4 FUR ON I OFF : cnoc 

p" - : m -  
I cum sol m 
h - - - - - - J  
I I 
I 4 l 
I I 
5 4w H —  
I m I 
I I I 
I : I 

I ..;4.: i I 

l I I 
I : I 
I = . 
I I I 
I l‘ _ I 
I 0” I 
I I 
I I 
I I ' : I I OFF : 
I 
I 5 ? l  5 8 '  '- . 

- - - - - - J  

m 
m 

PCA PC ASA 2 
R N A W  

IllflIXlll' VIIIEEII' “III' 

‘4IIHI> 

A H }  
. 3 3 3 3 ;  

PCA Fe ASA 3 
RFC 5 ON 

~u Ilium-llr ‘IIIIEEIIV 
' 

‘Clnlb 

m 
m 
PCA FC ASA 2 

RFC B W 
m } : -  
‘ 1 1 .  

v 

m y ;  
PCI F'C ISA 3 

m : -  
m 

v 

m 

R P C B O N  

4 “  
. 2 3 1 1 !  

m 
m 

— I { ' I I -  

I! 

‘ T I L  
m 

L 1  
7 ‘  

0‘3 

4 ‘ “  
m m ;  
PCA FC ASA 4 
R P c  

PCAFCASAI 
menu 

PCAFCASAZ 
M O O N  

PM FC-‘SA 3 
RFCCON 

1K 

ASA I ISGL 
VLV DRVR FUR 

ASA 2 l SOL 
VLV DRVR P'HR 

ASA 2 FUR 
SUPPLY 

z: ‘ 

ll 
'1 

Z 

ASA 3 ISOL 
VLV ORVR PVR 

28 
‘ VDC H 6 
' 0  Z 

ASA 3 M 
SUPPLY 432 

AS! 4 ISO]. 
VLV DRVR PHR 

VDC H 8 {DZ 
mu’un 
SLPPLY {-92 

I ”005701 
I MOISBC) 
t ”0859!.“ I 

C KOITIC) 
I [08720) 
t KDBTJC) 

. m -  
Loe ELVN 

am 1 om»: 

m 
' 

cuszszm 
(K3234): 

‘ E E ‘  

( K3233)" 
( K3235)" 

m 
. 3 1 3 1 .  

LOB ELVN 
ACTR 1 FAIL 

m m -  
m .  

v 

( X3285” 
( 8326?!) 
( X3260!) 

(“0853“ I ISIS) 
‘{ H0854“ ( 15/8) 
("0855” (15/5) 

(K3236X ( 1  5/5) 

(K3237X) ( 1 3/5) 

( "08070) 
( 808086) 
( HOBOBC! 

LIB ELVN 
CHD 1 

( KOOZIC I 
¢ K0522!” 
( KOUZ3C) 

Ail-L 
m 

L ’ B  ELVN 
ACTR l W I D E  

1=0VERR I DE 

( 13222“ 
( K3224” 

( K3223!) 
! K3225!) 

m 
m m : -  

LIB ELVN ' 
ACTH I FAIL 

1=FA L 
m 

‘7 
( X3261” 
( X3282” 
( X3253)" 

("0803” ( ISIS) 
“108044) ( IS/S) 
(910805“ ( IS/S) 

“(3226” { I  SIS) 

(KBZZWX) ( 1 5/5) 

431‘.  
m 

RIB ELVN 
CHAN 1 P05 

’ 1 Q L n 

{ “09070 
t "09080! 
t "09096) 

'( [09210) 
t [09228) 
I K0923!” 

{FA 2) 
{FA 3] 
(FA 4) 

m 
m 

R I 
ACTR 

B ELVN 
1 ORIDE 

1 5/5 
1 IOVERR l DE 

C K3242” 
( K3244!) 

( K3243” 
( K3245” 

‘TL'L 
Jimm- 

RIB ELVN 
ICTR 1 FML 

m -  
‘ 1 1 .  

v 
(XSZHX) 
( X3212)“ 
( X32'I3X) 

( K0402)“ 
( K0502!!! 

(FA 2) 
(FA 3! 

(HOWSM (15/5) 
("0904“ (15/5) 
("0905“ ( 15/8 

(K3246X) ( 1  5/5) 

(K324TX) ( 1  5/5) 

l TX I 
m I737: 

ROB ELVN 
CHAN 1 P05 

-36.5 TO +21.5 DEG 
. 3 1 3 2 .  

“10953“ (15/5) , 
“10954“ (IS/S) 
“10955” (15/53 

‘ 3 ‘  
m 

I "09570) 
I "09536) 
I "09590) 

C [09116) 
t KOSTZC) 
( K0973!” 

A‘IE‘ 
m 

ROBE]. 
ACTH 1 on 

V" 
IDE 

m 

I K3252!) 
( K3254“ 
(K3256!) ( 1  5/5) 

“(3253)” 
”(3255” 

IKBZSTX) ( 1 5/5) 

A “  

ROB ELVN 
ACTH I FAIL 

IIFA IL 
‘ 1 “  

I X3276!) 
I X3277!) 
I X3278” 

C K0401!) 
( KOSOIX) 

I FA 2: 
(FA 3,; 

59m aux: 
cum 1 ms 

-9.3 T + ' -  -DE6 

( H0251“ 
( H0252” 
( H0253” 

‘ E ‘  
m 

SPD 6! 
P05 F0“ 1 

II H0202!” 
( “02036) 
I "02040) 

‘ 5 ‘  
m 

SPEED BRAKE 
CHD 1 

§ A 

( K0241!” 
I K0242!” 
( K0243!” 

(K3356X) 
( K3357” 
(KSSSBX) ( 1  5/5) 

‘ fi ‘  
m 

v 
I K3316” 
( K3377” 
1K3!!!” ‘( 1 SIS) 

.3333:- 

—1=F:_I L 

A R A  

SPD BK 
CTR I FKIL 

( X3337” 
I X3338” 
I X3339)“ 

‘7 
( $0400” 
( K0500)" 

(FA 2} 
(FA 3) 

Y ‘ 3 ‘  
— H O  1 50‘ 

RUBBER 
CHIN 1 P05 

" 2 ' 0 3  ' *2716 '50 

("0151“ 
(”0152” 
(HOISJM 

I mom 
1 Human) 
c now-m 

CKOMIC) 
mouzc: 
excuse: 

I K3346” 
( K3347” 
t K3348)“ ( 1 5/5) 

-EEIi-X- 
RUBBER 

BYPASS I 
m m -  
m 

v 
(KBBSSX) 
( K3367)" 
(KSSSBX) t l  SIS) 

v . A “  
“ I I .  

RUBBER 
*6“ 1 Pt I L 

IIFAIL 

(13332!) 
I X3333)" 
I X3334)" 

("006563 I I SIS! 
CHODSTC) I 12. 5 5/5) 
IHDDGBC) ( 1  5/5? 

(FA 2) 
{FA 3) 
(FA 4) 

oz 1 

z voc 

OZ 2 

® a 

28 
VDC 

“Z 7 23 5 
2a 3 mac 
2 

VOLT 
: REG 

VOLT 
: REG 

To SOLENOID 
canvas 

28 
VDC 

/_—<~' Hi 

POWER 
SUPPLY 

PHR 
on 

RESET 

FUR 
CONV 

+15 
VDC 

‘45 
VDC 

r—— ae /{ 
' VAC 

F
;  

é
b

é
é

é
é

 

100‘» 

6t 

AP FAULT 
DETECTION 

AP FAUtT TRIP #2025 PSI LIP/ON INTEGRATOR 

up ~ 120220 nszc 
+ on ~ «one user: 

cm 

I 1 

POSITION FEEDBACK 

ROLL-OFF 

1/ 

K27 

|\ 
l/ 

V
 

V 
:7 A

 

I FILTER I 

\;+
 

OVERR I DE MONITOR 
1.20. HSEC 

ACTUITDR CHANNEL FAIL 

II! : 
DELTA PRESS 

1 

I P0813” ( P0963” ( P0151” 
(POBIQA) “’0954A) ‘9015281 
( P0315.” (POSSFM) (P0153A3 

( 052) (0A?) ( 0A2) 
( 0A3) ( 0A3, ( 0A3) 
“’53) (053)  (0‘3) 

POOGZA m n -  
SPD K LOB ELVN 

DELTAlPRESS DRVR ‘ OUT 

-3000 TO + 0m PSID '3000 To + " '  PSID HIIEIIEIEE' 
m m 

v 
(90261” 
¢ Pozsw 
_t 90253» 

( 63265” 
1 63256” 
I 0328'“) 

(POBHA) 
tPOSHA} 
(”915“- 

( P0863“ 
t P088 4M 
( P0065“ 

F131 
L___J us 

REDUNDANCY/CHANNEL 4/ 
EQUALIZATION 

LAG NETWORK AP newsman 
s a t 1250 PSI 

n 6 + I J 

LAG/LImTE'a/mPL D 

PRI AP sawo (ELEVONS own an PASS 
FILTER 

Posmon remaAcx L0 PASS 1 
FILTER 

E SERVO VALVE DRIVER 

AP 
FAULT ‘—'| , \  ISOLATE cm ‘ 
BYPASS _.|1) ' LIHITER 

j 
- 

amss momma —' _ >  

120 nszc 
TIHE 
DELAY 

cm 
. , zsvac PRESENT 

‘ +15voc PRESENT 
1 -15voc PRESENT 
fiasvnc PRESENT O 

-o.svoc 93:59:? 
«on H2 REF Pasm 

I
I

 
A

 

300‘! FLAP POSITION FEEDBACKA 

BODY FLAP ENABLE W 0  
0 = [5% 

new FLAP UP m u  LZS i l 

: I? 
BODY FLAP DN CW' I 

O .— I ?  

‘ fi L  

LIB ELVN 
DRVR 1 OUT 

m m  
m 

( C3281“ 
( 83282“ 
I 632831) 

( 052) I 0A2} 
( 0A3) ! 0433 
( 0L3) ( 0A3) 

RIB ELVN 
DRVR 1 OUT 

- _ 0  TO +10 "2' 
m m  

¢ 03289“ 
I C3290“ 
t 63251“ 

1/ 

103233“ 
( 03294“ 
( 03295“ 

(G3316M 
(03317“ 
(03318!” 

,x{ RUDDER 
4/[7 SPEED BRAKE 

,/f RIGHT OUTBOARD ELEVON 
l/f RIGHT INBOARD ELEVON 

{’ LEFT INBOARD ELEVON 
LEFT OUTBOARD ELEVON 

—rL 

I 03306” 
( 6330?“ 
( 03300” 

(om (0A3) (0A3) 
P0813 . 3 “  

us ELVN Pm AP 1 
ID 0 +3000 PSID 

m 

33:23:; : i  3:: (warm: n 5/5) tPosnc: (1 5/5) 190967;)“ 5/5) mousse)“ 5,5, wouacnt 5/5: (POSIIICHI sxs) (P09636141 5/5) (P081361 :1 5/5) (seamen: 5/5) treatise”: srs: 

ASA l 

PRIHARY a Pazssm's tEL-EVONS 0mm 

// 
/ 55mm A messune 

/ POSITION seamen: 

// 
POSITION mm comm 

/ 

41/? 4/ 

ISOLATE comm 

.3111!!- 
/ aoov n.» :m a 

z”, ""”m"' m 

/ ( xazom ( xszoss) ( X32065) < xszom ( xazow (X32098 

I: = r 1 1 W ‘1 r r 

CHANNEL 1 
‘ 7 — . J  now i U? : ENABLE I POSITION muses 

: u I 
I I I . . ' II I I i _ / .. : .. | - | .. .. 

— 

BODY FLAP ACTUATOR 

4/;/Z::: J///Z::: 

4///Z::: J/z/é::: 

f F 

J/Z/é:::g/f/Z::: 

4///é:::J/z/é::: 

RIGHT OUTBOARD ELEVON ACTUATOR 

RIGHT INBOARD ELEVON ACTUATOR 
LEFT INBOARD ELEVON ACTUATOR 

LEFT OUTBOARD ELEVON ACTUATOR 

I CHANNEL 4 
l CHANNEL 3 

CHANNEL 2 
CHANNEL 1 

PRIHARY A P  

I SOLAT ION VALVE 

E _‘ _ 

nuooan ACTUATOR 
SPEED BRAKE ACTUATOR 

[7 CHANNEL 4 
[*4' CHANNEL 3 

CHANNEL 2 

CHANNEL 1 
SECONDARY AP 

SERVO, TORQUER 

NOTES! 

ISOLATION VALVE 

J— 

'lk
lx

xc
' 1 1 A  

SIGNATURE DATE 

DSGN ARTHLB SEPULVEDA 5?q 

(N 
* 

DATE! 5/4/37 NM! "PM 
DATED 0/14/51 NAME! *6 
DATE! 9/5/87 KANE. m 

“ 
VERS I OH! BP-TI 7 

VESIDNI Huh 4 
VERS- IONI WK. 5 

PCS. CWEL 
FA I LURE 
l‘FAIL 

t ”BER! 

CW PCS 
SLECTRON I CS CHM]. 

NHL TITLE 

V79X3275X R08 [LVN ACTR 1 FAIL 
VTEXSZTGX ROB ELVN ACTR.2 FAIL 
V79X32?TX ROB ELVN ACTH 3 FAIL 
VT9X32TBX ROB [LVN ACTH 4 FAIL 

VTSXJZTOX RIB ELVN ACTR 1 FAiL 
VTBXSZTIX RIB ELVN ACTR 2 FAIL 
V79X3212X RIB ELVN ACTH 3 FAIL 
V79X3273X RIB ELVN ACTH 4 FA". — 

V79X3265X LOB ELVN ACTH 1 FAIL 
V79X3266X LOB ELVN ACTH 2 FA1L 
V79X3267X LOB ELVN ACTH 3 FAIL 
V79X3268X LOB ELVN ACTR 4 FAIL 

o 

VTSXSZGOX LIB ELVN A8"? I 
V79X3261X LIB ELVN ACTR 2 
V79X3282X MB ELVN AC"! 3 FAIL 
V79X3263X LIB ELVfl ACTR 4 

V79X3336X SPO BK ACTH 1 FAIL 
V79X3337X 5?!) SK ACTR 2 FAIL 
VTSXJSSSX SPO 3K ACTH 3 FAIL 
V79X33SSX 590 OK ACTR 4 FAIL 

VTBXJSSIX RUBBER ACTR I 
VTSX3332X RUBBER ACTR 2 
VTBXSJSSX RUBBER ACTH 3, FAIL 
”7913.334X RUBBER ACTH I 

w. TELEfiETY muss no NOT APPLY To ops s 4 
9. REFERENCE ROCKWELL DRAHINGI 

VSTO—790222 HW’102) REV C 
VS70~190229 (REV D) 
VSTQ-790202 (CW-102) REV E 
VS'IO-TSOZOS (REV C) 

aoumzmom 
ELEVONS 

"(BOARD - 9.02 M 
OUTBOARD - 10. 78 HA 

RUD/SPBK - a. 25 HA —- 
DRIVER OUTPUT! 

ELEVONS - 9.0 HA 
MID/SPBK - 9.8 Hal 

GHANNELS 2o 3. AND 4 NOT ON DOHNUS‘T 

“HEN M FCS CHMNEL SWTCR IS HOVED BETHEEN MW THO POSTIONS 
( LE" AUTO T0 OVERRIDE. OVERRIDE T0 AUTO. OR OFF TO AUTO) 3 
THE PM TO THE AFFECTED CHANNEL HILL BE INTERRUPTED AND 
THE WANNEL \HLL BE BYPASSED (FAIL ”002) FOR A ”INIHUH TIME 
DUIATION OF 510 "SEC TO A HAXIHUH TIHE DURATION OF 1310 HSEC 
DUE TO THE BREAK-BEFORE-HAKE SHITCH CHARACTERISTICS. REF RI 
INTERNAL LETTER 283~220-86-005 ‘ EFFECTS OF THE BREAK-BEFORE- 
HAKE DESIGN OF THE PCS CHANNEL SUITCH' 

D SEE one 9. $6 susct 2 

— 
I: > SEE 0H6 9.16 SHEET 1 

V7
 V

7 

9 THE BENNY/CHANNEL EQUALIZATION CKT PROVIDES FIB THAT IS 
OUT OF PHASE HIT“ POSITION CPD T0 NULL 5Y5 BIASES (WEN AP 
IS > 1250 PSI}. THE LAG LIHITEIVAHPL LIHI'I'S TI'HS FIB T0 INSLBE 
THAT THE &P FAULT BE‘I'EETINII RESPONDS TO' REAL FAILURES 

b PHIMRY PRESSURE IS ONLY USED IN THE ELEVON CIRCUITS OF THE— 2 
AEROSURFACE SERVO WLIFIERS 

D ASA 4 BODY FLAP CNANNEL |S ONLY USED FOR BODY FLAP POSITION 
FEEDBACK. IT ' 5  NOT USED TO DRIVE BODY FLAP 

A SIG— 
NATIOIML W M } !  AID SPACE MINIWTIM 
tween 3. m SPACE CD‘TER uousma. 735' 

DR Mm L. Lam 1/24/15 
am wmsww .vunv AERO SURFACE 1 
mmé%.mz**»? ~ .. SIGNAL FLow 
151’f ..f u‘t— a , _,. 
”P Mir/4 7 SPACE sauna one no 9 1 1 

‘flwfi f '  Mia “L - 
”R D '2 13.; x 34 m: 9. - H I  I s u m l o ' r l ‘  

BASICREV DJ 



S 
mtg: v3.1a? | runs: can I vatsuom Inna 

RIG-HT OHS ENGINE: 

ML Nd TITLE 
woman: L ans 9 mm. FL ruc- YM' “WAT“ vsoxvsnx guns P any. n. ma women: L ans r cm. H. FLAG | >  mxreaox :1 ans v m n. sue a SYNCHRO DECODER M—_0TOR P24 P H N mu m m mm I . n U . DRIVERS .r m LEFT mum 100 KHZ _ @  PITCH I 

P ACTUATOR Q - ‘ 43 
I I  J- . VEHICLE 

FRAHEII‘ORK v - - @ /—\ l—I . J I 
VEHICLE 6 ' J; r 3mm: . van-104mm. ?,HT“ET°;:‘L mm; mm :2: sum! muss Ginsu. mm :2: THRUST Ian/ammo t2: HYSTERES I s SWITCHES/OPTICAL ISOL . mam +1 

suns me (2) \ r 
g; =: \ ~Sfl§ 

:’ . a, , ~ ‘0‘, — : :—-1  
\‘uifi ‘ J  L , Enema 5‘ -73 9,6,4 BELL 4 1 3 ‘  

I g ’ I  m 
I _ *3" n OHS sec ESEC ' “USN-555 svucano POSITION [+13 v acm can mum : ”'3 “0m“ xnucsn _ 

N 
_ r1." ) EXTEND a sec y 

u r u I I | I 5 l)-{ . . = I? mam cm i : i i i I a i . GIMBAL NULL MOUNTING ANGLES ‘ ‘ 4 ‘ ' ‘ ‘ AND DEFLECTiON RANGE : ® 3 “TNT I . g . g YAH ACTUATOR 
. I I I I > .: h , .szc PITCH moron a I sac PITCH am I I sac POSITION P I TO“ ACTUATOR _ :: LIJ 1 I | 'xnucsn Va 7 O EXTEND I ' n ‘ 

I J I |:> :3 
I 

l I 
+ 

t I ’  I 

m 6  ' ’ v ’  I 23 
a ssc : ’x  '. 1mm I l ‘ __ ’71 'T' - RETRACT _@ i ’3 I‘ o acumen snow FULLY nsrmcrza O _ '  _ 0 v o noeaacx news: was 6m 7mm nu “T ran a sac _ . I ' x '  1 was" was”: MOTOR l5 DRIVING m: ‘HU‘YPR 1" ' - , o NUT-ruse ROTATES mo mmSLATEs _* v : -  PNMRY WW" ‘ wan 52mm MOTOR Is nmvmc serum? can / . norm SYNCHRO I o NUT-ME OllY mmsuns WEN 4 

4 
— Ii mum mm :5 nnwms d—Prrcu nc'runons—fi +28 HTR 
_ 0 «MW-SCH“ ROTITES “Ni-V ""5" I O ACTUATOR TIE-POINTS TO ENGINE 

vac PER 23:?“ _ " Pmmv mm IS nawmc O 0 '  an: m or mm mm: I o A PLUS POSITION muss D a _ ‘ um. mus: mmnon To ammo = \  1 o n mms POSITION comm wanna: E = nznucnou . HILL ems: acumen To RETMCT I 1 ca 5 = 2 names I ran-31cm E l PlTCH/‘(Mnt SECONDARY PHR SUPPLY = . DEVICE \ LVDT ‘ — P I TCH/ YA” PR I MARY PNR SUPPLY HIGH-SIDE CURRENT SHUT-6mm a: "9v i‘ 1. firm“ ROCRH‘ELL m|ms| = 
. I 

7 - . mm. mm sum-m — J  E "”7.n . L ans POD 32:12:33: $3.13: sues: 'Fd 1 == wmmw r Aaaaaaaaaaaaaaaaaaaaur _ smcuno a SVNL‘NRWEXBIT ”Em = W“- ““9“" / — \- _ /  n ms Poo vac-430209 tov 103 I suns: ' vac _ _ - vswwsmz {UV-102! use = \ ‘ / / |  PRIMARY LVDT / acumen "E ””1 8 V  ’0  Pl  

. , . 

100 xuz .J‘ l- : v J / E  H -  {£1 mm» mm __/' ‘3 amen. am: am we CONSISTS or m CONTROLLERS. m: mum-v commas D — ’ 4 /  I!llIll!I!IlllIlllllllllllllllllllllllllllllllI m “1 DRWES THE PRIME? PITcH AND “it. THE SECONDARY m L a  3 3 
1 w = ” ( l l l l l ( l l  llllII!lI!ItI1:11:13:IIIIIIIIIIIIIIIIIIIIIIIII ¢ INNER GHBLJ VA" ”“5 DRIVES WE SECONDARY PITCH m YAH 

t um mu ‘3 LVD‘I’ name saw: ’ —= \ \\\\\\\‘\‘\“\\“‘\‘\‘\‘\‘\‘\‘\‘ ‘ \ ‘ \ \ ‘ l ;  - man a sac (+1 sec: TIMER runes our. mamw LIHITER vac 5 2la THRESHOLD VALUE muess PM 10 m mm 3.5 KHZ J—Lr. P N N CURRENT L I H I TERS -( 10 AMPS} D A : 7  m y ////‘I lrfllnr11:11:11nunuIllllllurlu'lnwluruiI- To 25 PERCENT or NORMAL PWER To Home. 
EXTEND —p- / ----- — ' _  I ] ;  m: sun: an: :5 25 5/5 In 0i a VELOCITY CONTRQL +1 newsman ‘— nmacr / I sgmmmv Lvnr / mu m: 12.5 5/5 m 095 a mo 1 5/5 m 095 2 - +1 .5! ammo . @ momma = A EHGINE mu m 9 THE sum: m1: rs 25 5/5 In 095 a _ — Vanna: I . = mum +1 . -  = b scrum mum m cm: ms muses A SHALL mvmzm or 11:: VD ..- - + 'i = 0 atom: POSITION IN THE 0mm ms amen noes not snow m - * + u = ME THE POSITION ramsnmsn cum seems: THE TRANSDUCEH Is nu- aavg: ,.. i "’0 "5 ou'r 3'15 n + 1 : - .. - 1:1- swanou - sumac acumen LENGTH mu m THE ENGINE omen m: BOT " +12 9 an — r- __ .J— = m: .. ' ' = ®  ISOLATED —1 . é : mres- D GIIBAL acumen PERFORMANCE um I - ‘ " mm "= / morass names 

3": EH! 0 TIHER + +1 5 = E35 
2 

2 10‘ F IL‘I'EJ! . == E “E1 STROKE! :3“ i. g: g HOMO W = = 
0 V so as C“ out 6 "2" 1”“: == / msrmasns- nanzoua .125 .4 ”“3”” -12 we": +1 — SPLINED BIHBAI- msn-znzsus .1 .335 APCM 1) VDC -_ 14 yo ""1.n PLME A o = Z PITCH ms 

mum: mu - - = - 16" RANGE {21“ SIM!- HUM “PC 
= “' mm + E u u. _ * , _ ssmmv — szmnm " 7 "  ‘ : - . mm m ‘ | I so as V” — <I CURRENT 51mm __ Ham F 

+12 + ‘ SENSOR - 
— 

L O G I C  — A ‘  l I 

‘ - 1  -: I 1 E l I , we I I em I I V FILTER 
ma 5 c V m2 .5. ”a. LVDT IE! IT 

1 me ‘X, I 3.5 all: J-Lr mac: _ 

\lflu 
APE! 

I BASIC REV D 

L OHS SEC 
P ACTR P05 

— - 1  To +1- 

POSITION XDUCER DEHOD 

SYNCHRO DEMOD N 
SYNCHRO DEHOD H 

SYNCHRO DEHOD P 
. ¥ ‘ A .  ACTUATOR 

P05 ET | ON 
v v v  

*J 

SECONDARY YAH 
SECONDARY PITCH 

PRIMARY YAH 
PRIMARY PITCH 

G) G) FORWARD 
DR I VE | NPUT _/ 

/ 
V’ 

NO-BACK DEVICE DETAIL 

E 

LEFT OMS TVC D 
RIGHT OMS TVC 

\ 
ACTUATOR: ' 
TIE-Pom *0 1513 

A Y ' s — -  

A 
— 

BATE! 9/ ml 84 w vco 
um:- {k tuna mu 
Ima- anus? m can 

accnmmom 20.7 szc2 mu 51.39532 
R A T E - 1 . 1  wssc mu wszc 

13 OMS/TVC & DR — 
S I GNA‘I'UIE DM’E 

VERSICIII INKuT 
VERSION BPTI! 
VERSIM [ma  

use" LAURIE aucumm vamrs 

'20 400 
DR 

PITCH 

A 
ENGR H. MITCHELL 

Ema ’ 

| 

“TIMI. M I “  W PIGS MIIISI'M'IIOI 
moon In men 9m CHI"! mm. 

U 2 9 8 ?  OMS/TVC SIGNAL FLOW 1 
2443? $@4y AND DRIVERS 

Wm”? 4:41;; I [vs/s. v 
AP? 955 5; sues SHUTTLE we no 
mm:ufix.%;¢2 ALI. ' 9' 13 
L11! 0 [PE 204.5 x 34 L.“ 5.13-1 m 4 .  

'E'sAs | c REV U 



Vi 
mm mam: [ m m | mism- ”Th: 1' 

. IECI'IAHICAL 
POSITION 
FEEDBACK 
LIMIOE 

DD 
ES ;£59=' 

c2? 
'9. g 

AWTOR 
POSITION 

L;. BASIC REV D 

4 zaaaaaaaaaaylfl 

"x/ /<;é%::/: 

/ / / / / I I I l l / I I l / / I / I / I / I / I / I / I - l l l l l l l / / / / / / / |7  

“&$§S$§8$Nv\§\ V§§~z%%%%%%%zfl 
' I / I / I / I / I / I / I / I / I /  

X 

X 

§
‘§

§
\ 

— ’ / / / / / / ' / / / / / / / / / / _  ////////////////.// 
/ / / / / / / /  __;/////// ////// 

/////////I ' / / / / / / I / / / / / / / / / / / / / / I  

X
X

 

/ / / / I  ”II/Ill / / ’ / / / / / / / I l / / / /  

/ / / / / / / / / /  m / é / fl  I / I  Iy / I l l / I l l l l  / / / / / / / / / I /  
H 

V
 

75
5 

9“
 L

 
C

 I 
$

§
§

§
§

§
§

 
--———_-----

--fi 
§ § 

“.
 Y

 
. .

.
.

.
\

~
 

\
\
\
\
\
\
\
\
\
\
\
\
 

\. 

/// / / / / / / / / / / / / / / / / / / / / / / / / /  ///I///I/// / / / / / / / / / / / / / / / / / / / / / / / / / / / /  azx'zr /37/ 49'; 

’67"19€A?' .4z322?’ ,r;4zza222222232?’ 4;4V;y/la;;5554222297a 

/’///7/////-/// jl/llllll/Illlfl 

X 

STRAIN GAGE PISTON 
POSITION TRANSDUCER 
(080  GA! PROVIDES POWER 

TO THE TRANSDUCERS) SINGLE BALANCED ACTUATOR 

R | 0 | P 
m éZ' m mm 9_ 15 ISOLAYE 
DRIVER cm 

A(' RIGHT ME YAw ACTUATOR 
,( [ RIGHT ME PITCH ACTUATOR 
| LEFT ME YAw ACTUATOR 

// - LEFT ME PITCH ACTUATOR 
( CENTER ME YAw ACTUATOR 

/ 

A CENTER ME PITCH ACTUATOR 
CHANNELS 1 AND 3 

CHANNELS 2 AND 4 

X K 

X 

SERVO VALVE 4| ('3! 

I / I / I / I / I  
/ ’ / / / / / / / / / / / / / / / / / / / / 1 .  

E“
S§

s 

; / /  \\
Q

 

/ / / / / / / / /  ' Wax/211717) 
X III/ l  ”V/I l l l /él/ I / /_/I l l l l l 'y//  / 

X X X 

E x x x x x :' : 

x X L 8 L X o o o o o o o I o 5 
33:33:33: : 

x I 

V§§§ E 
I 

' :::::::::: i 
b BYPASS VALVE 0 . . . . 9 . . . .  : . R n , 

x 
x x x x x x x x x 

_— %:A&L:$RE SECONDARY AP 
3: 

x x x x x 
— 

A .u 

/ ' ,  /46/2/ Agpx47,4c/ figy' 

1(4?|4z%7'/’1%%¢' ,cazz’V 
rowan VALVE + / / / / / —  

A X I X x 

x x x 
x‘ 

x J" x 

x 

FORCE 
LIMITER 

CENTER 
l0 

PRI SEC P‘RI SEC FRI SEC EZP4 

- I
'_

| .
 

FARALL EL 
T0 +XB 

(J | 
' HE ACTUATOR MOVEMENT/BELL p 

DEFLECT I ON/ I NPUT CURRENT 

PIYCH H m: 
-s.¢5m om 5.45m || Mum 0.0m «.41»: 

0. 50' - - 1 0 . 5 - l . 5 0 ‘  1 _ . —50 m '33' «a. 9 N A ” .  «1. 3 :IA 1‘ —5o m 
5.45m 0.0m —s. 4sm|i 4. um 0.0m «4.41m 
no. 50- 40. so _ —a. so- “33' " 3  +41. co m “° —50 HA +46.9 MA -50 HA 

HE TVC HYDRAULIC SHITCIUNG 
VALVE ASSEMBLY 

CHITER LEFT RIGHT 

1 3 2 I 3 2 - 1 2 . 3 - 2  
: 3 l 1 2 2 

run ACTUATOR ° 

: HESECAP ,/’ c 5 / ,z 

\
 

PLUS AOIUATOR EXTEM SIGNALS 

k
\\

\:
\\

 

‘§
§§

§ 
§§§§k

 
\
 

\ 
\\ S V§

\ 
‘§x

\ 

AFT VIEW LOOKING FORWARD 

\
\

\
\

\
\

\
 

\§
 

\\ §§
 

k\
\\
\\
\\
\\
\\
\\
\\
\\
‘ 

K
K

\
\

\
\

\
 

SIGNAS 
HOME ENGINE BELLS m NRECTION 

'§
 

‘
 

\
\

\
\

\
 

k
\

\
\

\
\

\
V

 
&

\
V

 
“
\
\
\
\
\
\
\
\
\
\
\
 

\\ 

\
\
\
\
\
\
\
\
\
 

?\\
 

S
§

§
k

 

m \\ 7 /' \. 
\

\
 

\\
\\
\\
\ 

\
 

\O
 

\\ 
_ 

§
.

\
.

 0 

\\\
V

 
x 

LEFT AND CENTER ME’ 5 

ENGINE MOUNTING THROUGH A 
SPHERNAL GMBAL BEARING 

NEAL-CENTER POINT 

J
‘

.
—

.
—

-
—

-
1

l
#

-
 

\
\

\
\

§
\

\
\

 

\
\
\
\
 

\
\

\
\

§
\

\
\

 \
 §s

 4 

L 
\
 

E \\ 
0 

W
 

‘
C

I
I

I
I

I
-

+
 

PIE/SRB ACTUATOR ASSEMBLY (TYPICAL) 

‘QIIIlI-+ 

KGHANIOAL POSITION 
FEEDBAOK 5”" N6 
CAGE ASSDBLY 

‘§
 

I
.

 
‘

I
\

 

\\\
\\\

\\\
\\ 

§
§

§
\

 
A

8
 

. 
‘ 

\
 

A E 
POSITION TRANSDUCER 

,('| RIGHT SRB TILT ACTUATOR 
A,/ ] RIGHT SRB ROCK ACTUATOR 

LEFT SRB TILT ACTUATOR 
LEFT SRB ROCK ACTUATOR 

CHANNELS 1 AND 3 
CHANNELS 2 AND 4 

nvmmc PRESSURE FEEDBACK 
DYNAHI C PRESSURE FEEDBACK 

I I l / I l l / I I I / I I / I / I / I / I / I l / I / I / I / I / I / I / I / I /  

“&§S$$$§$xv\f\~§§ 
/ | l / I l l / I IIII/I///\/-_-//III/ l / I /I/I/I/I/I/I/I/I/I7// 

=®&w%%%%%% 
' I / I / I / I / I / I / I / I / I /  

+ . x  x 

x 

x x x 

Ill/III I / I / I / I / I  / / / / - / / %  

§\\~z%%%%%zzv?l 
{III/Illl/II/Ill/I/II 

T 

, ' I / I / I /  I / I / I / I / I  7 /  
[7/1 / / / /  ///////////_/./////,// r / / / / / / / / / / / / / / / / / /  ///////// 

r / / / / / / / / / / / / / / / / / / / / / / / /  

\
 

X 

\\
\§

\\
\ 

\i
‘\

\ 

// III/III] / I  / / / / / / / / / / / / / / / g  /m WM%MM%W%47w&? 
I ’ / / / I / I / / I / I / l l l l  l / l / I / I /  

’/ Hfifimfi 6,. / 
All/ll/Ill //////////// 

. 

r— [I 
/ / / / / / / / / / / / / / / / / / / / / / / / z  / / /y ’  //’/l%’/ / / / / / / / / / / / / / / / / / / / / / / / / / / / /  

////////// ///// / / / / / / / / / / / / / / / /  

/£ZW gay azavz7d %%%%4M%%% .‘//////////////////////////// 

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  

/'/7/-////////// I / I / I / I / I / I l /  

/Wé%4/ 
/ ’ / / - / /  l / I / I / I / I / I /  

[ m  I / I / I / I / l / I / I / l / I /  

SRB GIHBAL ACTUATOR 
LINEAR SINGLE BALANCED ACTUATOR 

E3 (i 
we: .u-zzm mne- sw VERSION! 591.4 
mm- 915:5? Hm HP'H VERSION! urns 
mm 11/23/91. ' m a  TH'H mm mm 

SRB T-VC HYDRAULIC — 
SH I TCH I NG VALVE ASSIGNMENT 

LEFT sac mom sna 
Pm sec FRI sac 
HYD HY D “‘10 "YD 

3°C“ svsa svss svsn svsa 
T M  mm mm m: 

515 a .svs A svsD a svs A 7 

SRB ENGINE 
PIVOT LOCATION 

LEFT mam 
*0 1665.5 1565.5 
v0 -250.5. 250.5 
10 63.5 63.5 

ACTUATOR DETAILS ARE A FLNCTIDNAL REPRESENTING" DERIVED 
FROH H006 INC munwuc SGHEHATICS. SRB SERWACTUATOR 
DEW S A0526! AND A052?! 
THIS TABLE PROVIDES fiCTUATOR PISTON STROKE (SHOW! IN INCHES! 

(:21 
9.15 W

 
B
 

533 5,3; M; CORRESPONDING smaAL nErLEcnun cm newness: 
onwsn OUTPUT um FOR CENTER or STROKE mu aom POSITIVE mo NEGATIVE surname LIHI T5 

/ 9 THE SRB TVC POSITION TRANSDUCERS ARE PWERED BY THE _ 
A4 SIGNAL CONDITIONER IN THE 533 PDH‘ER DISTRIBUTIDN SYSTEH 
{REF UNITED TECHNOLOGIES DHG 010400-9533 SHEET ‘5 m 17 
FOR THE SRB WC ROCK AND TILT ACTUATOR RESPECTIVELY}. 
THE 14 SIGNAL CONDITIONER IN TURN IS REDUNDANTL‘! POWERED 
BY INA AND ME ORBITER HAIN BUSSES (REF UNITED 
TECHNOLOGIES DEG '1D400-0833 SHEET 10). HDHEVER THE THO 
SRB HAIN BUSSES A AND B RECEIVE 90m FROM M W I 
AND HNB APCZ RESPECTIVELY (REF SSSH DEG 2.2 SHEET 2. 
r. 622. u 5 

THE DEVELOPMENT FLIGHT INSTRUHENTITIDN (DFII IS NOT 
CURREHTLY BEING USED 

REF ”RSI-[ALL SPACE FLIGHT CENTER 098- ' IEAIDZH 

ANGLE ROTATION!» ARE HEASURED FROM 0313l BODY AXIS 
1'0 NULL POSITION 

‘57
 

‘67
 

‘
6

7
 

‘57
 

SSHE PRIMARY SYSTEH BRIVES THE ACTUATOR UNTIL THE 
PRIME? SYSTEH PRESSURE W5 BELO‘H 1200 - 1500 PSI- 
REFERENCE SSHE TVC DOCUMENT 'HGSZl-‘DOIS 

.—
 

U
 

. HINIHJH HE BIHBAL RATE 10 DEG/SEC 

..
 

1“
 

HYD FLUID EXPMSION RATE 
4 PER CENT! 100 DEG F B‘! VOLLHE ' 

SRB LOCK VALVE HAS A BYPASS PGSiTIW {NOT SHOW ON DEG! THIT 
HHEN OPERATED BY GROUND CREW-En HILL INTERCONNECT ALI. FOUR 
POWER VALVE AND ACTUATOR PORTS 

CENTER. LEFT AND RIGHT HE‘ S ARE SOHETIHES CALLED HE’ S 
l. 2 AND 3 RESPECTIVELY 

"YD SHITCHING VALVE HILL AUTOMATICALLY SHITCH TO THE SECONDARY 
POSITION HHEN TflE PRIHAR‘I' PRESSURE DROPS TO LESS THAN 2050 

‘9’
 

‘57
 

‘67
 

PSIG 2150 PSIG AT ZERO FLW 

w SR8 TRANSiENT LOAD RELIEF HECH HILL ICTUM'E AT 11‘!!! PRESSURE 
GREATER THAN 3500 PSID AND BYPASS FLO‘I‘ HILL BE PRGPOR‘I' IONAL 
TO THE DIFFERENTIAL PRESSflRE ABOVE 3600 PSIG 

1. ALL SPRING LOADED DEVICES ARE SHWN I?! THE DE-ENERGIZED 
AND UNPRESSURIZED POSITION. HYDRAULIC RETLRN LINES ARE 
IDENTIFIED HIT}! AN 'R‘ .  SOURCE PRESS IS 2 3000 PSIG 3 

BYPASS VALVE SPOOL HIE-LOAD RETURN SPRING IS EQUAL 
TO 300 PSI 

THE LOCK VALVE FOR THE SRB'S SHALL ACTUATE TO THE 
LOCKED POSITION HHEN SYSTEI‘! PRESSURE IS 600 OR LESS. THE 
VALVE SHALL ACTUATE TO THE UNLOCKED POSITION "HEN SYSTEH 
PRESS-WE IS GREATEP. THAN 1000 PSI 

THE LOCK VALVE FOR THE HE‘ S SHALL iCTUlTE TO THE LOCKED — 
PUSI TIDN "HEN SYSTfl'I PRESSURE IS 500 PLUS 100. HIMJS 0.0 
P H D - 1 H 5  VALVE SHALL ACTUATE TO THE UNLOCKED POSITION WEN 
SYSTEM PRESSLHE IS NO GREATER THAN 2000 PS 

THE FORCE LIHITER SHALL LIHIY HIE INTERNAL CYLINDER 
PRESSWE TO 4050 PSIG 

FILTER CONTAINS A VISUIL DIFFERENTIAL PRESSURE INDIL‘ATOR 

‘37
 

‘ 5
7

 
‘57

 
‘57

 
‘57

 
‘C7

 

A PLUS CURRENT TO THE ELECTRO-HYDRIULIC SERVO VfiLV’ES 
HILL (MUSE THE ICTIJATDR T0 EXTEND AND THE 4‘ 
SHOH THE iNlTIAL HOV'EHENT DIRECTION OF THE HYD SPOOLS 
AND MECHANICAL LINKIGE 

14 ATVC ACTRS-— 

NOTES: 

s'mm ”“5 mum manna-nos am am: mmlmnou 
95904 L. n. aucmmu mun: “m“ “ m m “ m  9‘“ 
on 
MR ROBERT aims? ME AND SRB TVC 1 
Hun-1’.- i'. / {his LL; AV/rl.’ ACTUATORS 
“* » a” 'flflmv 
m J”? sacs SHUTTLE m flu 
Minaajftilbafim lu- 5- 87 ALL 9" 1 4  
L11! 9 126.5 x 34 was 9 .14-  

BAeLfiEV'Q_J 



H I G - | _  F I E 'l. o l c | B A 
_ _  _ —  
MTII ”VIE m 11H M l “  "In! 

I _ —  

”Tb 2’13!" “B 1'!!! MIC. '15! 

one. wasn't __ mum um: 

i Z Z . I > R | GHT 'HE YAH ACTUATOR mm mm! m m mm In: 
T T T S 1 4 T 2 Z Z . . ._ .. ,7 .. , . . , , . . . ,7_ _ . J _1 _ A _-- as . _ _1 _ .-- » _ . , -1 _ ‘ m  .. I RIGHT HE P I TCH ACTUATOR 

8 fit: :2 +2 : I t a 1 r. «on tmmi m: an I LEFT HE YA" ACTUATOR 
(mastic: -' 2c “:c 3323: 3:13;: 33:3: gnaw ”"3”” ‘9 13m: ¢gsga (firm) “mom t Iain» S - 1 mm t as» mum mrc 53311:; 53:33:: ‘ mam tmuw mum mm: Jig.“ mam) menu: Human menu: “mm: {mum {Imam I LEFT HE P I TCH ACTUATOR 

/. \ . I CENTER HE YAH ACTUATOR 
r-u-n-nu' ATVC 4 (CHANNEL 4 )  
n 1 n m 13> CENTER ME PITCH ACTUATOR 

— I I mamas) . ATVC 3 I CHANNEL 3 )  

' °" ’ ' ATVC 2 (CHANNEL 2) 1 

r2: _ ATVC 1 (, CHANNEL 1 ) mm: 
3 9.11 an: cm: Ln: LI'IE an: ca:  ”’5 ” m  an 

F new A mass v Am A was P ACTH a amuss v am A arms: P ncm a wuss “NE“ W" use-rum 
waltuaox vnnuux ( v‘rsmzsoxj ( Human m ) . "51"“ m m  ' 

7 mm mum Imam tit-12:31:: txq: “1333):: POHER SUPPLY " I RIGHT ME YAH DRIVl-ER' mm m HI- FT 
“mam {mew ”1236:! (K1231!) t K1368)" ”5"“: f _ _ _ — -  ' 7 

: I (mam (:11:s tnzam («129s manna m'c 1m owns: "m “2 ‘ as I _ RIGHT ME PITCH DRIVER ‘ "2‘ In. no mu 

I I “‘5“ a” “5‘ V? is | LEFT HE YAH DRIVER mxum c I: r m a ran. 
V 1.2K I I A 

w * “  "981173! c E P am I FAIL 

mu: rr 3 I LEFT HE PITCH DRIVER wanna: c I! P m 1: ran. 
I _ W117“ c '5 P m 9 fl"- : i 

I CENTER HE YAH DRIVER mun: c I: Y m A ma. 
0 _ m — mam: an: 7 m I mi. 

I I —i TZT E CENTER ”E PITCH DRIVER ”Y” I CHANNEL 4 mum c n: v m c mu. _— 
I I “I c m: _ — wmmx c u: v m n FML 
: ”1%ffin l CHANNEL 3 vmum L r: 1- m n FAIL 

‘ 
_ vmxmsx L r: P m I rm. 

' " ‘17:. - cmcun A -— / I __CHANNEL 2 mmm L n: 9 mm c nu. 
I z _ v ' v EL REFER” r r CHANNEL 1 - mmux L I! P AC1! D FAIL 
I {“19“}  (“29”)  lKlES-QX} NI) P m  Z _ _ _ —  _ j  u — .  

I annex: tnzssx: Imam) REDUNDANT CHANNEL EQUALIZATION EH VALVE DRIVER M '° W" "mm" L "E " m ‘ M 
6 I (mew mew) tuzssxa 1 CH 4 ._. .5 / BYPASS MONITOR 1* man "an“: L a: v m a FAIL I I . n ._ we r _ ‘p 1 L \mxnm L n: r m c FAIL 6 

m. 56 m 2) n 2 F CHANNEL Q- n" 3 D AP um mu m mung um um LIIII‘I'ER m J _ .  x x x 3‘. vmnm ‘- "E V m n ""- 

l" 4 m 31 {‘FA 3: :rigi Z .zmm . "  ' ' / "mam: nmrmanu 
. c 1 u _ vmum n n: 9 m I FAIL 

Vmum3 1.2x ' ' ll m 4’ m u m u ' i . " REF ‘5'" “-V m I / “ \ a /  "mam n H: P m c rm 
| > , To me mum K 0  val-T mm 1 Emma mm 1455!: wmanx 11 IE 9 m n ma. 

I ' I 43%; A l l  = m DEADFABE d — G — O :  REG 53 M I“! l r l "9113'"! R NE T ACTH A H"- 
I I I an»: sums cs: . SZ 3 even . , / J — mutant: :1 n: 1 am a mu. 

_ l l | L m: L a: n ' ““7” o __ 1 72' “Z. - II. I: Y m c FAIL 
cacz . 1 2‘ I I 1.2K P ma A FML 5‘ mm A FAIL 1* mm A an. ' nzsn momma , / “175 P51 ' j M“ “4 ““537“ II "E Y m D FIIL — 

' . m -  -:m- m -  . ‘5 _ _ _  , am: am macs J 524 @ was FIL‘rEfl - cm: / l\ £315; / mam L m TILT m A FML 
= = I oq-r-u g m .  - m “Es“ m B“ _ comma; :- r 120 me —_ -s.3v -4.v mom ‘1’ cm: women): L sun run as: a FAIL 

' I v v " o / ”Z' wmmx L an mu m c rm. 
I o o | I I «xxx-ram txmm mmxn txuwu mmx: :xzmx: PW“ cm H ,1 ' 9.14 mm- msmx L an: nu act 9 FAIL 
I I nu um I x: mm mmx: (mam: t mam: txmm gamma l—I 45 m "2 ‘ 

mcaa MK I , | : cxu‘raxa annex) txmax: IXIZTBXI 1x137“: txmsx) SZ‘ L_.__.IFILTER voc ““m‘ / - "m1” L sun m m ‘ Fan. 
. 1 names: L sun m m a mL 

5 == = ' ' I ma: tgmmmt 
. | : sZ‘r vac sumo "Z 5' was 1 L L  " r m  ¥‘ “2'! 5 

1 FILTER _ _ ‘ momma: a sun TILT m A FAIL 
: : ' G m  ' ’ NZs ggmx n all TILT m a FAIL ._._. .=. mx n TILT m c FAIL 
: I ‘33.). J W U W 9.14 msmx 3 sn- nu act a FAIL 

I wanna: um: um _ - '  
A r 

m m 3 ' _ OVERR I BE MONITOR H PHI saunas cmwrr “Z“ we Human: 3 sn m m c nu. 
+ : ovanmn: c Fug. +5 __ _k HPS ma POSITION cm J "mm“ a an m m a FAIL 

-r f l' 

o : 1-113, I mmc: mm‘ca D mm mm arr "“5 91-1775" HILL-nave nuns: j I 
_ 

u - l- : “21:32: 31:33: 1 awn "mum nun “MA so: uz ‘ 1 [mm / g g: 12. m milguwm m LOGIC mommies. REFER 10 
I _ so ' -' - van-19023 m E {av-m: 

V 1.2:: II 3 I I 9": fl “:3 g 'm“ um? um: / 3 P23 _ van-19023:: m E (av-1o: I. suns: 
cm L__. .__J I ‘ / _‘ “,5 mm mm ““55 J 1.". use. 9.“ _ Vino-190209. m : (av-m I suns: 

| = " _  v ‘ T 4 I r i / J ” !  LLLL o-oum , -= — vsm—wmoz.mnw—m: 

4 I o 0 ll 9-11 I - Tm: H ”  H ”  / _J - m m m m s u n w l s m m m m  4 ‘ I / 12:1)c "m ’5' m '5' 1} 150mm m 0mm 1 d $30.1: lrg‘mfimmmm °¥E‘¥.‘.2%mm”m‘ To mgn'u 
m 1.2x FF 2 ' ._:_ c3 ea ' moo u m j ’ flrwm ”lam: ma: HILL a: masssn Inn. _ 3  a mu: ma mm or no mac 

I any. i “$132151: 1‘ nos: :22“ A TIL: % A m mama TIII nun-mu or no use: out 10 THE max-mona- 
fl. 4 I I aw an: m? _ __ nus m CHANNEL OVERRIDE 45 me man , D mime-um 1:135. m. m um “Tam 

V : : C wsx'ismx ) ( waxissox ) ( wmssmx ) .7 r F NZs . M ;  OF THE m m n 
C K _ men 1 2 ll | I | («550330 {mam exam: m UL —m ‘ _ m - :0. mm: mun: 9mm on mums v.11. am 

I u j _ : ! arc ($551110 txsbsox: txs'ssm / ( 1 > “557’“ T {y - ' m m  ORB | TER sane: sum rum _— 
_ .  | I l 5. op. “(551330 I xssssm t Kisser: 

. : H : F“ 1 5‘ * If / - SR3 b m s  mam. assume no. mm“ 
on In 2: m 2: mm- 

' ' ii: i: :2: i: = = ”'5 m" ° “" / < — mun mm RIGHT SRB T I LT ACTUATOR 
I I ' . Q . _ - RIGHT SRB ROCK ACTUATOR “mm” 5:33;: W M mm mm- M 
I I ' 

3 n m u 1 LEFT SRB T I LT ACTUATOR D” m ‘ m m 3 
PM. 017'.“ 5'3 

— “TIM m m  m .  

- - - - - i  R I G H T  SR3 T I L T  DRIVER j ' L E F T  SRB ROCK ACTUATOR 

: " : RIGHT SRB ROCK DRIVER / E x mm 2. ”mm 3 

I _ 5“ ma mum on LEFT SRB TILT DRIVER / 5“ ” "m 
I ' . I “53561:! W = = LEFT SRB ROCK DRIVER I : V 1 2x I I l “(5331:" I L 3 as mum CIWIT warm». Ta ms 

cm»: W I .‘ I' . .  I «53153:: txssssx: 1 mm :sounuu "“5 mm M *5 snow 
I I I ' E — W ' m  WILIIATIOI mm: men " "  I | D 1 our or m um "smut an. ms HILL mu. um I I In: m u- > mu m. 11:: u: LII-mm 

Vanna: "2" I O—l— sun mm mm. muss / Z // 1m“ m Emma”, $3.733“ W aw nun 017mm 
5. = = o x 

I 0-“.- I Isounou mar: mum «mm-o vans 
' I 

I CHANNEL 2 m m .  as vans To ”our: 

2 : : 1p . $ / CHANNELI MIMIMWHIEWISIIQWLMIOMEHLSB — 

m 302* . I / nEcTno—mnmuc um: WWI :  wharf: gamma-gem 2 

l - I are / 
mm m I ma. 4. 

: ' I : a.» V = = s” “1'" ma. «mm: mm a" nu: mm // L _ 1 /  f / 52’ "Z' mas. » gunman. turns: on gum HIST a: man . I .r \ I m v m n m m m z c m m  
l ”on... I we . H22 I ‘ 9.“ 9.14 m u m n s v m o m  

Arcs 
: : :3: $53 SOLENOID J - F 2 5mm AP “ mama: m " — - ~ 8 3 -. 

— I Q I D J 9.14 _ ' . 

I I ‘ k A . // / / —' 
| OFF 1 : A sns mm mm ml. - "" \ a ‘ 
LPflaes'a--.s-u ‘ — C $4 

’ ‘ isou'nou VALVE “mm a“: Imam. m m  nu ma minimum 
" _ _ _  _ — — —  m m (Hanan imam: (92312;: (luau) manna ”.213“, m4 3 H “III-I I. me! m m 
(PIBIMI ”H.311” [9231313 (”21191) ' 1 W, m mm, :m ’ max: x ; <4: / / 2:12.: " J m 1 

‘ E . - -  ' ‘ g -  ‘ g . _  D " EL. . ' . L  r - 

:3 fig : :1) $953. :3 SEP 1.3321. m m  -‘rz-m-IL -5111}?! _ d m H. ”mm ”.5," ME 8' 5R3 TVC 
m a an m A an m ~ f 

VHID- 4042 To +3042 P In —3M2 1'0 +3042 PSIEJ —3o42 TD +3042 P51 In - +5. Elim- : Lion-15]” m ' . - : E‘s-7?? sue: mm: m no 
me 4 583 am @ m .113, “ I -  9. 15 
IV!) M on ' IPLMJ. - 47 ALL 

Lg D [re—u 1a.; 1: :4 m: - —. f I ' _ _ _ m .  |_BASIC REV D 4 . _ _ BASIC REV D_J 



P I o I N I M l L _+ K I J; l I I 'H I ' G  
¥ c c 1 

n 7 X X as.“ x x x x x x 
0112-3114-1e37 I we: Use | vmslon- urns.- 

ACTUATOR N0 3 

>— ROB ELV ACTUATOR 8 I /| /| /| /| /I Z: x x L A /T /[ /I /[ mm? 
l A A A A A LIB ELV ACTUATOR "’ "mm 

A A A A A LOB ELV ACTUATOR 
_ I / / / / CHANNEL 1 AND 3 l 

CHANNEL 2 AND 4 “mixes”: cmsgawzo 2 
>— F 2 +_f\ ;>— 

up Charm.” :5?am 

7 

I 

Z I — 9. F 

SERVO VAL E n 1 PILOT 0 ENOID "N m ”  
A (DOW MD) 

K X ‘ SVOER VALVE ‘ (  

6 9 {Z : P 
P ' 8 ‘ n !  x x 7 x x a x l x x I R25 92 —> » _ x  X x x x x x x _ x x x x x x x x x 1; x ggEAg-EBSPNO 2 

To m 15 u a ; f 3: § 12.3-2 n2 <— x x x x x x ‘ ‘ 
SHITCH \' \ . ' , \ ‘ I  
VALVE , ~ x \\\\\\\\\\V \\\\\\\\\I\a x _ \ ‘ \ \ \  \\\\\\\\\\V , x , ’ \ \\\\\\\\‘ “\\\\\\\.\‘ J\\\\\\ z 2 33838333333333 \\\>\////////// ////////////////// .. x\\ “ ////////////////// /////////' / ‘ i \\\\\\\ \\\\\\\\\\\\ \\\\\\\\ Z °°°°°°°°°°°°°° — D ” ( M I / W  / / / ‘  \\\\\\\\\\\\\\\\\\ \\\\\\\\' § \ \ \ _ \  \\\\\\\\\\\\\\\\ ' ’ \ ' / 3 \  
Z x :\\\\\ \\\\\\\\<\\\\\\\\ “\\\/\x ‘ ;§\\\\ \\\\\\\\\\\\\\\\\\\\ a: x / \\\\\\\ \\\\\\\\\\\\\\\\\\\ 

T-U 2-7 ‘ ’ ‘ 

12'” x 1—: + n \ +  \‘ . ‘ ' oooooooooooooo x 
— ’ N X X N HYDRAULIC MOTOR Lgfiglgun 0 0 0 0 0 0 0 0 0 0 0 0 0 0  X X 

5 ' r» X x X if x 8 X x " x x 11 X x x x x x " OPERATING PRINCIPLE x x 
V I ’ l l / I l l l l l /  ” I I  i t . . .  . . . ,  \ \ \ \  \ \ \ \ \ \ \ \  \ \ \ \  " x x / o o o o o o o o o o g x :  :100p x x R x 3 3‘ L ’L x ‘ fig: \ §_°°°°°°°\-\°° / 3338888833/ / 3333:3333: .............. 

/ / / / / l / / / / / / / / /  x x §gxgx \\\\\\\\\\\ \\ \\ {\X m \ ;  
x l l / I/I/I l /I/I/II/ (Ill/Ill/I/I/Ill ’I/I/Il/Illll/ k \\\\\-\\\\\\\\\ \\\“ \\\‘w \“\\\\\\\\\\ \ \\ + L 69fiafi§¢wé , * ‘ F? sssss §awwwfi§ .............. , 0 0 0 0 0 0 0 0 0 0  Lg] fill/Illllllllllll/j VVVVV N D x VVVVV R>\\\\“\\\\\\\\\\ 33:52: gggggggggggggg x \ x x 

R D OVER X N X X 

x " " x 3: gm: x x x x x x x x x x x x x " a: —u x 
o o o o o o o o o o o o o o  4 b: FZZ oooooooooooooo 

‘ —  PWER 9. 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0  x " a: ram cx 
" x " x x —L ’L r x u x x x x x x x 

x X X — X 
o o o o o o o o o o o o o o  

’ ’ x 10.135? 8838288883888: x x _. x x I, R l l H x x 0F 3 x x x 
X + 

- —> g x x x x x x x x a; x g BODY FLAP 
ACTUATOR NO 1 :1: x ‘ ‘ ‘ n 2 Pl x x x x z i , 7 r_. 

I 1 F —_IJ n-z a: <- x x x X x x X + k ' x H 

/////<\ / / / / / / / / / / / / / / / / / / / /  ///|////l///// /////////// / / / / /  //////// // // // 

///////J ///////////////// ////////////> 

0 0 0 0 0 0 0 0 0 0 0 0 0 0  3' ” / / / / / / / / / / /  r .. -| \\\\\\\\\\\\\\\\\ 
' ////////////// / ' / / / / / / / / | / / /  /////////// 

" " //////////// / I I  D 
* 8  X 1 X K L X X X X X X X X X X X X X X X X X I P W  LVE.  K }  W ,  7 % /  /////// / / / / / ’ / / / / / / l  / / T / / / / / / /  0 M 3  

\ I : \ \ x  + 2 3 3 2 2 : :  § 2 X % “ ‘ \ \ \  

x 21 :2::::: :55; : x x _ é ‘ ,D! g ! u \  \ \ \ \  \ \ \ \  \\ \ \ \ \ \ -  a El 

2 __ * %.%mm4/%V ”’@7 My/ / 325 = . | | §§§§§§§§§§§§§§ x {x  .-i ; + ,. x :2“ E 5",. x x 9 . 1 1  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  y / /  7 COHHAND x x x X ;  x x x 

— — — — — — — — — —  mmmmm / / /  // ‘J V x *— X + 8  X X X X I! ' 1 :  REM T +  X I ) !  X x 

AAAAA \§\\\\\\ Z §§§§§§§§§§§§§§ x4- x x x PRESEUREEM+ 

1 Z: = . aw”??? 2” ‘ "2° .............. + x -- x l : y —————————————————————————————————— // [LC/l . g "mm W m"; 2322222222222: x x T x x x x a x x x x x x x x x 
5:6 ® 7 gill/”lfllllll/ ‘ ELEVON SYSTEM "" BODY FLAP SYSTEM 

'LBASIC REV D ‘ j 

I
"

"
"

’
u

i
 

HYDRAULIC MOTOR/ BRAKE 
ASSEMBLY 

( TYPICAL) 

TATIN BABRREL 

l
l

/
A

 
’l/I/I/I/I/I/I/I/I/l/I

l/ 
7

/ E
 

<— 
x x 

— ’  

x x x 

\\\\‘. \\\\\\‘)\\\\\\\\\\\\\\I "—-A 
\\\“\\\\\ \\\\\\\\.\\:/ 

—-\'I:/ ///// 

_
I

—
fl

/
/

/
/

/
 

I/I
/[l

\\—
/I—

///
// 

N 

’/ \\\“! 
>7 \Wl‘g‘l fil g/fl/IAVA 

/ / / / / / / / / / / ?  

I? 2 

“I"z 
i/// 

—_
 

E
‘

A
r
fi

 

DIFFERENTIAL 

_
_

_
—

—
_

_
.

_
'

_
-

-
_

_
-

_
_

-
-

_
-

_
-

.
_

‘
.

—
.

_
‘

.
 

llllfl
 

—
—

—
—

—
—

—
—

—
1

 

‘
—

\
 

t
—

_
—

—
 

B A 
um: wan/u um:- Fn vans-tau: arms 
mm. imam me. no vans-mu- mm 
DATE! 11/208? NAHEI VCD VERSIM ”Kl I- 

— 

to. arm“: > _ 
Evan ncszx—ooH SPEC. 12-22 so 

none mamas AZOSST. 5 n 73 
man; man-0053 P c. ukzo :2 

sunostam mm» on mm: 9502 
3-12-14 
mac mums 24:38. 1 13 

on AP H662: mass spec. 5-154 5 
summmn AVIATION mo mesa-zoo: 
11-4 74 
5012 53-0105 0L. . soon 2. APPEND 
acoummmsz E 1 on nocunsm. 

b mum" RA Tans su 
was :s 0!. ous- ‘ 

A HST scum: 
51mm smmav 

LOE 1 2 
LIE 1 
m: 1 
ROE 1 
wsa 2 

REFER naming . 4 

> 5:; EN HE P as MG l SUCH HA 
smv am m v z m  an. anion 

m we noun. no me E; AND 
5955mm: OPEN 

D sac“ FLAP crunoa HAS A AR an ARE on THE 
m: V 5 THE RAFT em {0.305 0.2313 snu 
men: THIS {suns m mu 3 UP AND noun _ 
HAVE AR ER F0 CAPABILI 155 

D we H uuc H0 035 HI PROVIDE THE DESIGN SPE 
man n: 

b THE 5 s VALVE HILL 3 1.c TED. To onus: BYPAS 
or A l c  acrunon mum ran-Enema! men 
acnoss a: same VALVE czsns 12025 PSID. THE 
BYPLSS LVE SPOOL PRE 0 RE URN seams l5 20m 

o 390 It: 3 

P2 mo P3 REPRESEN IGH PRESSURE u'rnmuuc 
IO M THE ass”: a AULlc SUPPLIES men 

1.2 M40 RESPECTIVEL R1. n2 we a: REPRESENT 
RETURN PR SSURE TO THE :c mm It: SUPPLIES 
man 2 mo 3 REPE . P a peasants HIGH 
PRESSU YDRAIJUC FLU FR THE ou PUT or THE 
SUITCH VALVES AND R ENTS ' HYDRA LIC 
RETURN oucH THE sm as aw: EE um. um 
33333 

_ 

nu. 5 am LOADED new mm N THE 
nc-Enmcrzzn N nurses HYDRAUL 
RETURN LINE E 1mm TTER a. 
sumac: PRES I 3000 P 
FILTER a vrsu n E lAL Pal-:ssua 
1 ICA'I’ 

THSPEEDBRAH KKKKK 
TIM 3Y0 5P 001.5. 

TTTTTTTTTTTTT 

16 AERO ACTRS 1r— 
KIT 1W“ WTICSMGSFEEMIII ITS!” 1"“ 

S. DOGGETT 7/2/30 “MON JOHNS!!! SENSE QUITE! m TEX” 

DR 

“M"  A A A T A T R  1 zen/4K); xfl/ EROSURFCE c u  a s  
View B-B 1"”? [1w I- 43’ mg MM? 

m, . 
9.16 

’EAélcflfiéEQ D_J 



1—1: A38 glsvam m. E“ 0E ' , _1: L . 0 A33 MSW—I 

Bl“ coo: SI 3838‘ ms 
\\\\\\\\\\\\\\\\\\\\\\\\ 

1 \\\\\\\\\\\\\\\\\\ 

I 11! ”human "ELSA-S dV'Ij A009 _' HELSAS NOA313 _ "'0 
91 5 on an: mums was an L21 " mu u /////////////////g - ’Z‘ 

w , wo- Hnm x x x x x x x— x I x x §nmmmfl g'lll/fl/ ///////. , m :— 
m (“1501. nmvmmmumw-m " ‘_ /. o ./.// . ./ -' I saoxvnmv aovauns ouav _ mu ., H, mm ,1 3:3: , mm, .1'u- _ a N \ xxx§xx§§§§x 9 . . g ”Ml/fig - a‘a I 

- m m '- - \\\\\\\\\\ \\_ \\\ _\\:§| 7 
x x x a: x x x x x x x x x x x " x x x x x x \\\_ \ _d h- u» so; in) mm 

flaw-V?“ “"“ W ””“m” 4?“ ‘— ' I mag... ‘ \\\\\\\§§\\\\\\\\\\ " ‘ 
it x x x x x x x x x _3_ r. x x x x a x N _L I x x I " \\ ‘ 12‘ I, ‘ “WWW“ \\\\\\\\\\ = a 91”” 

“ 3 0 - 1 I _ ‘_ Afi may mum; ‘ ; 
I a]. V 33V 91 " a 1 x 2L" \ mm ‘ f / /////// // " 1W0" WW 1\\ engines 10:: ///: ' _ it" 

mmnmlnuuwum Imam-Q- 3m. F'— N‘. r 92: 
mm!” In” I N x \\\\$§\\\\\\\§\§\\\ \ \\\: \\\\\\\\\\\\\\\\\ \\\\\\\\\\\ \\\ a so : w.) , “'4“ 

limo-923113“ m J” ‘ \\\-/¢H ' . ..' u §II\\\ \§\\\\\\\\\\\\\\\ -:§\\ W§I , _\\\\\ \\+ Z 
z nnluummmmamwnmm. \-\/-- / x \H -\\\\\\\ 

was: IW'I: m 01 mm and v Q emu \\.Il \ \ “1% . \\\\\\\\\\\\\\\\\\\\\ w. am .3 on; 1. m .m x x x x x .. - . . 

m minimum mu v on vugmfia 4 f anvil/13m 3' um 7//:| W I \\\\\\ C 323 “:2...“ 1,145.31, I 

a .., // x . 
<—+ inn...xl....,.11. mmnoaummmmnm 

“mull. Iwmflflfliflmfl MMW 
ImmsnlmoIM'xmuw 'fl ammo: 

Esme Imus 
li'fl 

HIMEIM‘I‘AMIHOM unsmmuumm 
3| WILL WW II“ SEMI". Ulliflllfl‘ 

\\\\\\\\ 
\\\\\\\\\\\\\\\°\\\§ _\\\\\\\\\\\\—\\\\\ 

\ 

///////////////// /////////////// ’I’” 7”” I’////7/// ////////////// ////////////////// //////////////// . 
\\\\ \\\\\\\\ \\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\ \\\\\ \\ \\\ \%\\\\\I— . : E I I \\\\\\\\\\\ \\\: \\\\: 

.z. //////% //////// /////// ////// ///////>/// ///////////// I/////l//////// ///////////////// //////7// 2 ///// ///// 7////./ /////// ///A /////% {8 

W: ~ .. -~ u r.— -‘ |.. ..l L- “-1-! .. ' 1 :2: x it x it x x x z ¢— u I 

-“\\—\\\\\ \\\\\\\\\\\\ 
\\ H '8 =

<
—

_
l :  

ISVI 
film mm MIN DES!“ H OH H 'H 'D 

8 ammo; 
ms: mummmwumumsflun 

muiumzmnmmmm 
umumnmmma {W use 

mmmuauu Ima'l m1 nmssvmm Q I ON HOLVHlOV 
dV'L-l A009 

31" 
33‘ mm 3". ”I“ Til fl SUI-OI mm on 4 \\\\\\\\\\\\\\\\\\\\\\\\ 

“-3! '33“ non-um mu 
m /////////// 

//////// //////////// \ v // -//////////// \\\\\\\\ 
\\\\\\\\\\\\\\\\ '0! 

‘— 
. . ‘ (I ‘0 ! 1M1) 

_ m ‘M $333 in flggmm i x x x x x x x x L L a x W“\\‘ \\ 0.3mm 
an as an no mu mm v svu mm «1.4mm m G "" I + \\\\ \1.§ \\\\\\\\\\\\\\\\\~\% — a: x S §\\ — \\\\-\\\\\\\ \\\\\\\ ' 

mmmmumnmmmmarm — 1" §II.\\\:\‘.\\:\ \\\\\\\\\\ \\\\\\\\\ -\\\|:\ x 1 I x " sum ’3 T x ‘T i x it x x 
mm \' —\\\\\\\\ \ I Lu“ W msmmulm“ V 53'5”“ may ”Inga”: 4 :- : \ \\\\\\\\\\\\\\\\\\\\\ I! .. L JANA I N 

‘ 32.1 
V E41: am mm m J: J: x I J \\\ \\\\\\\\\\\\\\\\\\\ \t x g ‘— 3'“: I IV 

EE E ' - -. 4- _ \\\\\\\\\\\\\\\\\\\\\\1\ x x x x .4 Y x x x L m x x. x x x x 
: an: \\\\\\\\\\ ‘ . f ’ fl _ "i x‘ I _\\—\\\\\\\\\\\\\\\\\ \\““\\ “\\\‘\\\ (0mm we: ' Q - , —- \ 0 man «1 , --—alous1os mm I/I/I/I/I/I/I/I/Ifly/ 

5“ ‘3'"? ”'1‘" ////'\<<////{§ //////////// I I + x \\\‘\\\ \\\\\\\§\§\\\§\§\\\§\\\% a: x ' 3 m ’ /_ E] ‘- 
i I. mm m m an autumn sv :1 mm ”Q t FL. m §‘\‘\\\\\\\\\—l /é§ // // ////—l T///////// // // .2. /¢ ' \ | I \\\\\\\ \\\\\ \\\\\\ -\\ -:I\: r (l/{fil/Illl: I’ll/lllll//Ill // //////////////// /é I 

rD-I I 4% \\él \\\\ il ll- % " . . \\\\\\\\\\Q\\§V§\\\\\\\ " 1 \ x x / ,/ {1:13 7//// /////// ///////// ./ ///////// 1% 
u-n-u m momma/5m: am I 1: —\\\\\\\>> \ \\ \ /n " \‘ zZs \\\\\\\\\\\\\\\\\\ \\\“. :. \\‘§ //////////// 'I/I/Il/I/I //////// //////// //// 

Hoot-noun 9mm mum can“: 41 «:1 § \ IM \/ ///§ \ >7//// ///> \>\-// \\\ °\\\\\\‘ ‘\\\g E355: x x x x x X x x ‘ go o o o o o o o o : —// 1 ’ a g “H .33“ Mt“ ma m 2 \\\\\\\\\§\_' / % /llllllllllll ‘- _ \\\\\\\\\\\\\\\\\\\\\\\\ ///// 'll/I/Il/l/l/ I Q 
................... L _________ : ’77) s r_\\=\\?\\\\\\\\\\ :\\\\\\. m 3‘:Ai:¢”:fifi¢:fiii‘° " * " * " x * * * ' * ' " " , L * " " ~- I u-zI-I 7 _ ' 390nm 3'“ ‘ ‘ 3§83§°°°32°°3° \ 31cm: “31‘“ 

m “fifi‘afi m % \ I mumtan ‘- \\\\\\ \\\\\ :\\ \\\\\\\\\\\\ § ' - + ,. H "‘ 
“4” new mm m m E x x x x J: J. 4 J -D 4 I — -\\\\\\— “\\\‘\\\\\ —l\:\ :\\\\\\\:\\\\_\\\\\\\\\\\\\\h " \\\\\\\\\\\\\\\\\\\\\\\\\ ' \\\\\\\\\\\-\\\\\m Q a ”Z“ 

:\\\\\\\\\\\ A W/////////////- \ \\\\\3\\. ‘ ‘ 
§\\\\\\\\\\w \~ 

—:\3 

”mum ‘_ \Il\\ \\\\\ \\\\ 
\gfi —“\\\\\\\\\\\\\\\\ \\ \‘\\\\\\\\\\\\\\\\\\\\ , 1 

" x x x —> u "‘7" 
3 ON uoumov “‘2' .6 ”I L\ dV'IJ mos I x x x x x x I 

\~ I- - g \ ' 

M‘WA 

‘1V31 d-Al ) 
. *TEHBSSV 

9 —_1 SWISS/801.0" onnvuam 

_ E D) \ «ta-almanac " ~ 

1VI1N§gg33?g E x I x T r 1 “I— x I x It K a I x x X x x \ gm m3 o'mr‘m'u‘ 

x x x T T i x x J x x J; J; x , . \ 

1 X I x X If N T R K \ \ 

L _ :r—J—L .. a“... .n .. {I ‘m .1. § 7/ § L 

I 
alm 101' film 101” 

\ I 

...,,. d. - //////+//////A I //+</, 43, v + .22 v + 
‘Cfi mfimfim \\\\\\\\\\\\ [\\\\\ \\ \- ' mgmfimm _< r am 2 1314mm l \\\“ % k 

_ fl ” // /// y/////// l——— 2 anv I “Bums ) ' J I 1 1 I -- 
//////////////// /I// /////\ // uonnmv A13 901 y ' y y y y y 

— am“ I uomuav A13 an 1/ . J/ J/ V V J/ J 
H mm m” m"? mm uoxvmov A13 am 1/ I/ 1/ 1/ l/ 1/ I 

8 ‘ ‘ I x 1 x x x J ”MW :2 '2’ uoxvmov A13 803 1/ l/ l/ J 8 

' ‘ I 1‘ I R x x I +“ 1' 2° 3 :2" :29 "2; :2” I ma «cum I m van—Wm: mu 

1 3 " I :1. I 0 I H I I F I" I )l f 'l I N I N I 0 I d I D I H I S I J. y I n I A 

“III ”I” m and 1.3mm fli'fl m” 
'3'“ ”I” m lflflll “fit!" Ill." 
'8'“ woman "I m JUM'JD‘I' E130 

l_ 



G , I F l E l D l’ c | B" A 
ans: 5/11/81 um:- MT View» arm 

_ I'm:- 11x3!“ m1:- aJ'r VERSION! 3PT.:- 

C.
 

l—
l 

I
 u l T |. s | R | a | P | o | ' N  I M 1 fl | K j
 z < 

24'
 

II—
 

m A , 

F""""'""I r--.;°:'--1 '- - - -  "F’r‘fi'nc'l [ D AFT ROTATION TROLL“ ("Hm Y‘ DER PEDALS um: man/a? me: an: vans-lou- m: s . m I mom nonnou HAND CONTROLLER mac) “2* :24 l ' , ' 
V I It 1 I I__________ I I . LEFT ROTATION HAND CONTROLLER (RHC) ra-----------..----------------R.'£“.T..SBTCI "Z? " Z“ : : mm, m I ' I I ' l' L FT 1 ' 4'3.- LEFT SBTC 1 ' » 8 014 I 1-“ ' I | - - - - -  I ' E . I I m I Y‘KEWER I I “ I I I . m  ‘LEFT’ 8 

PM. 014-: can I | | | I 2 fi @ L mac I 5mm: I @ fl ' ' . A h ' "--r..':--" Venus I I : : I : '3: ROLL cm) c non cm c I I : "2‘ ‘Z‘ - : : 
/ aw \ I | _ I I | —1 T *+. PCT ' I * u--------| m Don S V I I = I I : : Rm cm 3 : : i "22 ‘ "Z2 : : 'u‘fl’w" I ‘FT I crime 7 | | ROLL CMD A . . . pom . :7 E . . . .-_-.__ '''' q :2; 3:22: :2: . . i as E uz. @ : .1 F — V m  I STEP"? STEP"? SUPPLY I I ‘22; I I I I I '___________ " 5 m  -' ' I | I ‘ _ l ' I 35° RE“ I I m m  | | r 1  I | I 016 7.51 ‘23 I I I ' . PNL I I I ' L RHC Tam I '- R | .~. I I I I fit? ' ' l "22 ”22 I H I—"fifit‘fi--°£ail w“ m “‘2 w ' ' mum a I ' ‘ g m I I l ' ,_. ' l I : I L1H LIH ' mum ' l I ' l ' ' 1... “m m m rs , ' ' I I I r----- - - |  I l m I I 47;). | I I l ” : —- ? 20°- 3 I I I I ngwcgm a on ‘ 2““ War-3 ____Sq ' M Le so m g .  ' [ # 4  ¢ 1 DEHOD FILTER ‘” “2559- PM I I I r RIGHT SPEED BRAKE THRUST CNTLR (SBTC) I I III. no TITLE MODULE I LI I 1500 H2 v23: mun F-_ - - -—- I  L - “Tc” ' I I I : __| m luzosc. rm l | . LEFT SPEED BRAKE THRUST CNTLR (SB'I'C) ' I uZ4 fl ‘- uZ4 @ . nouns: m an: c141. 2. 3 FML m . A arr " ' PW“ -15vac V - I - "m" mm a I l u- musc. rm I I 4 , vauumx I. ant: CH 1 2 3 FAIL m: 3; mm: | ' I I I , .‘ . . 7 l 4;. == - supm ”5 1 a ' | I V | l I ”VP 1” "“59 I I | | g " mum): n an: en n. z. 3 an. an . I T I I . qsvnc 1 7m: - I an” ' I I Oil-r90 I w ' I ' I '1 ' ‘ '3' — ' \ ' I H $70 XDUCER C "“ I I "Z‘ V“ ' ‘2‘ a » vsaxmzx an mac am an: 7 
' : In on W'H—l 2"”: 25 3* l I I ‘ i v I ' I I... : ® 9c To +100 m I \ ' I H 53 C XDUCER B ‘ I I 2" _. ' vsqax L um: own an: ' I N 1500 H: | l I I \ I ll ER u 5 , u 5 vumxsx n um: um sax - vac I I I I | I SBTC XDUC A | I 
' I . 8  OFF " P m  ~15VDC as v I l I I I I Y ‘ I I , . 

= =: .15 mac-1 : ‘ ' fl . -—|—> l ' ~z-- or I “ | l I I : T E a Havoc \ gm. 1.2x : : : I “n” : ' com WW I : PITCH GNU C I \ . I : : uZz oz: 
zcvac 0+“ _ \ . g c 0“ ‘5 — woo H2 25 l on I I own 17 l I l V : PITCH CMD B : manna. “ : I I | uZ2 , uZ2 @ - 9. ma non: mrmnou REFER to MCKHELL alumna Ho's 

__ ' I ' “c err " ' PWER 45c I l I I I :_.. fl ‘ PITCH CHD A 7 I one cuncn \ ' I . :15 | | ’ . Vsm-mms. usuc : I == : . c * “me I I m, l l I u : . _ :  . \ I ’I" 4-},- VDC l I. uZz @— :12: 3333335? 33.: '— 
l men mugs I W ' mm:- ' I I: FM" ' 1’" l _______ _ . A ' 1 moo mm ' ‘ ’ vs-To-mm. Bis": I an. we. Tue I 5;. Lu mm PANEL ' up I : ,9--- - 7  m- mzssc. m: I 513' ll \ V I I ‘ van-nous. as“: I - - - - - J  mm m on A FN}..L3__;‘ 59 ; . -__ -_ -¢___-_  u- xxzssc. m).  I\ II \‘ I I vm-mm. m c 
I b n ma “in I ‘ J I ' .J _ 7 m nmc. rm : ® : ‘t‘l ‘\ LVDT mmcu 5 names: -—J : : _ \ b m rs a mo ‘r - r‘" m “255:. mm \ ': um I m: PANEL rams on ms sun: : v ‘ JI [+71 I 92: _ . A I | t \ : : I , T In our RUBBER PEDAL mme» m “me. mu ‘ - , 6 I.“ I. l I I fir. 16.10 2 . (A: mass. "u m 400 to +100 pc‘r I I I‘ \‘ TAKEOVER SW C I I RAN—SMER ASSY ‘RPTM men SUPPLY soon :5 NM? or EACH VOLTAGE 'xzsvnc. uswc. ~15vnc: I ' m: L mac ' I \ ._ Assam I \ _ - I LEFT nuoosn PEDAL “"5“” 6°00 . . I I _ , Pncu cm a @ l l ‘ \ TAKEOVER 5»: B '1- ' ' we" 

I _____ ' I II : $3.: “m V 7' ”no . T I ' . \ ‘ I | 1 RUDDER PEDAL TRANSDUCER c TRANSDUCER ASSY mm: mm can t: “mm, m "M we: a“ my 3 OF . . _ _ 7 
I l I [—5 ® | ' l \ \‘ us we TAKEOVER SN A | I _ 402. ¢ ‘ I,” moon , ”To" a vote rm Len mam nuc DES non: 

m a . I I YAH cm) c I ' : \‘ .‘ 5,, m I I RUDDER PEDAL TRANSDUCER a E 9  mm em a 
. -1 my , _ . F"'ED£"""I : : : : l—rp YAW CMD B : mm : l “‘ \‘ : : RUDDER_PEDAL' TRANSDUCER A nrr 4, ”2' y" ' “”995“ 9 must: MOTION mm: TO now was. sanszs Imlcntn me mum 

I “W" I I l I I ' -; YAU CMD A | I I “ ‘3 «mm I “  I I \ FF 3 > E -102. 
_ | I I I I I I I ‘ ‘ 3’ m I I -7 ”F 3' V me I : I I I : ”49% cm H “ ‘\ ,P‘ :3: (R) L sun: I I ,3 IP‘ ‘ ' w : _ , nu. _ (PF 015 : 1.5. : I I : : ' P.  ”h “2310. F F ” L - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - J  ‘\ ""  " - -  ' 0N - '  "ALL : : n ‘J --.’.’.-..¢ -: 7 ‘ FFI. 2’ lg"!- 015E 033g. I l g I I II I no men. rm ‘..........--.¢.....-.. {“1 EFFECT 5,6 M “ W  U ---m-c-- I I I ' I I ,u... ‘5. suncn D l/ _ L sate ‘ 1 3 .  : : J tmsosn - ELEHENT ABL I I ' ' I 3’ — (RI KIZZZC. FFS) m . OFF — I . __4 m I F - - - - - - - '  RIGHT DDU 2 I I I l (A: luzsvc. Frz) ”VP 6 PLACES) m . I ("P a PLACES, ___ L a?“ msoan . m . we---“ - n- m m‘Efim‘l | | .- l I emsow 5 V I : STEP up STEP up sPUOPMPELRY ' I I II N +100 er I l -22 s a c To 22.: use ' 5 

015 I 1.5a I ass a 922 | I I m l I ~22 9 use To 22 a use I I I I | I or NH) ' ' M am: cm 9.1-: I ‘ l I fi 1 . ' ' —I h"""""" 3:: 3?. I : : :02? g | RHC-BFS MODE BUTTON c D 336 V : : (m, ‘2“ 
- - - - - -  I _ I CNTLABl :- m emu: 1. 0N ‘ 25m 26 . , ‘ WM . : : : [ RHC a MODE BUTTON B 3:“: 1c : : i on 

+ I I :1. .1 mm ‘5” "z m ' “W : I I : RHC—BFS MODE BUTTON A 33c m | I _, 
, a arr . ~15vnc 5v use I T “ :: 2 SUPPLY +xsvoc 2‘ 2‘5 ' I | I ”Z‘ : my ( V am”! I I —' ‘— 

: : ‘ 25v“: V03 ' I I : I "5 
' ‘fl--'.--.. 

3 on "'N—J 25 2* | | I ' _ we 1 I I I L. 1500 H2 . l ’ ( , I I 
| I ___ u ' 3  OFF l r .  ' ”HER ~15VDC ‘2‘: V - - - - - -  : : : ["22 1 ii... V ON 29 '25 L J 
I T “ I "  I SWBPLY HSVDC k “5 4 1 m  '- ROLL TRIH 1 I RHC-BFS I ' I l , I—N' 4“c ( 8.2.A - — - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
g . . vac .3991- ‘ l MODE BUTTON I | L-d---- * n : mm M: 9 +1, ‘ ' c on —H-1 25"“ 25 25 a mac mm I I ' '5' ELEMENT l/ “Z.f vnc ”Z7 "Z? 4 I c M 1500 112 "c mm lNfllBlT A I I I ' I luZ1 . up; D D 3 
I E“ : - !c arr " - 571$ -15“: 2° ‘ - - - - - ' -  ‘ —I-mman I I I ' ' I ("P e PLACES) H A ' fl X 4 
: I N h : c ”5m k 3;: :- "WP“EL l v : - - - - -  : I : : : “Z: V“ mum tmsm "22 ll: ‘ ' swan muss u 4 ~ mum mum) muoxa (KHOSXD m as : : mm: m an. mm. m". “s m 2° V I 0"".I | . l . I I Z I +R°LL TRIM 5" B _ ”2., mm “ um (m m "2' um 4 %  mm 4111‘. mm m ”27 um 4'11. ”51:4“; «33‘5” 

I +ROLL TRIM SW A . ..= J E E -  m m .  '- . ' ' ' v v V V J, V CNTLCAZ 1.2K I : l m I I | I @ @ , m THC m T ‘ : = m V . a». . : : “WP—2 an .22.— uzq— m "22.— D _ ~. +3 u : m -  a sans: SHITCH errscrs an Run. an THC. man an an. AFT m _ m. wz mlmrhm . a» n . -:: Q ( “H m '31.? 9%.: 14;: 1.3;: wmcrsmm :mw m .m. mm m 13.3 I . I l l ' I' r“ v on ML 3;: “Z“ @ v v "2‘ @ v ”2‘ @ v v '5 ”'s’c‘m “mm 9" “mm“ —" 4112‘ | | I uZ7 t -  '0»! .1! ( mr 3) («12-1110 , . /—m——\ I I ' ' I . _:__. . . . 2mm sn: “-1 oasnm 1;q mums: .--------. u n R m m :L g . n ® - .s.- gem“ [3“ 1/ «a» ‘1‘ Irma- :22 m (in uZz (in 1:22 (2:) 4m 3365 m -x sense -1 I LEFT I l I "mm" a . ® I can _ «xusm .‘ PDSITION POSITION I I | (m 15 mess; < 5—l fl L—] BJ V I : D : mman : | | I :q  __ m m V Y I sou. u n: RDT +2 not \ 
3;“; . 1 5; . l P~;F_=____s;' ” Inn. c: $15l : . m m -  mm I AFT TRANSLATION HAND commLLER mac) I} 23:33,}, 3: :3; :5 :3; ' 1.2x PITCH on 3 L“ 0...; .232: V PANEL ‘ . I- 'I I :uzz I - ROI-I- TRIH '5w 8 V run TRANSLATION HAND CONTROLLER mm m u 3; 23$ 1; 23$ 3 incur-Nua- men 1'“ —0 v : : I ' __ ROLL TRIM SW A @ s V I - . ml RT +2 n01 -x noT 

nnu I Ont-rho l | @ cmacz l ' " " " " " - '  ‘X 5" C ‘V 5" c ' ’2 5" 0 man». mu DYNAMICS cmuus onsrwto l ' """ '""" l  LEFT DDU 1 I I : l q  a". ( "F 4’ "2" I AFT THC l , I *X 5“ 3 ‘V 5“ 9 *1 5“ 3 ¢g sens: —x saws: -2 °" noun mo I LE" I V I I ' I . P .  r - - - - - - - - - - - -  I .x SHA Q—J . « s a g  I. 4 +ZSVA C—J HDVEHENT POSITION POSITION lNHct: I I POVER mus: [—0 .L ' m I I 1} m D ( (FF 3) «mam FWD THC I _. ' V are L 57:; up 51:? up SUPPLY Mg | | Jim- . ' g__,l _ I I ' av use usvuc ‘ , m wusm -x rams -2 rams +3: - . "a .2, - "2,;- - . .uz‘ _ ,K m-m- - - . w wars: 3:222: m: :: _ | I l I TR!" A I . max m | ' I __ us ,"" ,"" mom mam —v rams -v mans .z _. LP"- 015" (329; | 9.1-! | | m -  . ' ; ( m m  ' ' ' .0 i V «I HALL WC ' ‘ ‘ UP 2 TRANS +x TRANS Y - - - - - -  CLII C‘LI Q 1 I ' F v 1-!" EFFEOT " _ — — -  _ ‘ - . . .  " .. ' 

I “'1‘“ 25m: I a" I II I I ' F + PITCH T R ' "  SH B | I I ' o m  D ' '4 was: scans: mans on P u A 
u 1 150° «2 “Ea-'I'35" II -P I l I : -“ ; I ' l - - - - - - - - - -  : ("P 36 PLACES) — : "‘ ._ OF THE saws. FULL Fuenggsoungoa;ngfimmishg Tm: "335:: $13333 : '1 gas -15voc mm;- H ‘ : I ' ”Z? + PITCH TRIM SW A < “35> : : l : : moms. ruu. men :5 ma: srsmaam m as: 1mm: 

l * ”5“" II I I I +9 L l l l 1 A -..-..-..-- ....- ..-..-..---....{j b érsimmm an: not user: m m  MIG 
.2' l M .1 15°° "2 :—R-n- ’m:  | l u  4 d} «In B, : : l : : - 2 l 7! ram -15vnc ' . I J -x s“ c I -v 3,, c I .2 5., c nons- THE um suncn ourrm us a commuous LOGIC : OUTPUT run as LONG SUPPLY I I I I 1-" I I I H I I 3 nsvnc I I ' | I a - ® I | : : I -x 59 a : 4 an a -2 SI 3 AS lumen Is amasszn 

' 26m; I ' 2 '— _ - é , I Ll I 150011: : : : ' : | IuZz : u, : I : ,... xs‘“ ' : ,... ' 5 ' "  h ,__ 'zsua 
: r. ' SIMDUE'Y' "15"“ i I I +P I I :_ V . .— L“ I m | : : I . : 5’ :,,' “I ‘ . . . 

—' I rowan muss c +15vnc : : : TRIM SMTCHES : :"L-‘ZZZZZ-‘ZZ; I P-T Pl-II TfH TRIM SH BY .1! fl : LEFT mam : I L-‘o’__-_‘ _ L-£-o‘.----- _ Inf-0AM" I can- RHC. sure. am. THC. mm. I " I {— - I C RIM 5“ A <V°H°> I l - J  ' —J H — ' ars an: I l I {'1' ' _P A“ I am now I 1 
: : I ' : : : g I TRII‘I V L 2 “  u s - - - - - - - - - - - - J  . b I | : I I ' ‘ _°."-- D 5'3”“: ”"5 mum mum no me: mmuus‘mnnu 

D I I ' I I I "27 1 . - .  ( ( F F  3 )  ‘ K I Z I S X ’ m  CNTLBCZ 1 2K USN 5-K. KImELL a_23_'n moan I. m use: mm mm. TEX-ls 

I ' ' | I I " _ m m ' on 5.x. KIHBRELL 3-29-75 1 n a. u I l I . mm. . 3‘3“!“ m mm mm 1 
I I I I : 'uz.‘ (R) m m  ; j;— /_ .. RHC/ SBTC/RPTA/THC I I l - : .J . @ an: m : -  D ”‘9“. PT" ., ‘1 1-... /.*/z. r/x 
.pm, ca. 55'  I 3"- I J  @ ‘, APP /' ' H 
L - n - n - n J  : H 1"“ 1"” 1-X ' 0H6 N0 2.: ' 022 @ APP ’9./_h SPACE SHUTTLE 9 1 7  

Ln-nununnunJ v v M'PmsWIH-J-IBV _ “J- ' 
LTRD Trcj" 126.5334 m a r :  Mm , 

BASIC-REV D_J LBAS I C REV D 



DATE! U12"? um:- JIB V5351” BPTIS 
DATE! 9711/37 NAHEI HA6 VERSION! INKII 

v I’ U I T I 5 I R I 0 I, P | 0 | N I ‘  M | L i K i J | I l -H | - '  G' I ' F | E I ' D I C I B 9 7 ~  m1:- mum I m 5.11“ ] VERSION! mu: 

F CDR HUD ( 1) ' . mm Imam mu:- BJ‘I’ vsnsnou- INKuZ 

Fe 3 ' -' MIA INTERFACE FIFO :n/u ‘ “”05 PD” 8 m2 mm 24 an cmcx . mr ”NE : a 8 W _________ , ............... . sum REG 0mm La/u 
N 1 ' m [SYMBOL GENERATOR MEMORY BRIGHT_UP Am I H ER 

' A FLIGHT CONTROL MEMORY m E” C“ ’ > - 
. INF LINE r OUTPUT CONTROL BRIGHT'ESS 70 was __ . .  - ‘ 112 DRIVER BlAS cu 1.251 EN comm. 

a 3 ' . _ . Z —< campus coma: Ham v c cum coa V BUFFER - . 8-1 TannmAL 101 coum v ”,m — ' nu amass PHTERN REGISTER : } Gm "TN — . . . . . . . . . . . . . .  :o I OUTPUT * can? ‘ cw * zzno -' cmorr ADJ . SYHSOL ' "U“ /— A FIFO nov :3 .~ :34; 51‘m MJJE +a/u BUFFER ammo: ' ' Via-WIT" BITS INPUT V. m a n n a :  wsv -: comnm “Luna" 03'“ cm: CONTROL 5.33 an Log‘c .1 | . AHPLIFIER - 
I‘J;;.'.', --------------------- ,-.-.-.-.- .................. .u'ana' . -— Pc How 1: ; re 2 ‘ST‘TUS REG DASH BRITE an”: up com ;. 

H ‘ A  3ND UP ': CONTROL ‘ NUDE F A I L  CATHODE - 7 5. 5 mm FIFO ,1” mm nus H mm rc msm . ; LOGIC coma .; oven/mom 7 " _' mm sun-'1 cu ‘fi' ‘i‘ —’_.. -.-.- m? ‘— com ; :- n. Pou Fm VOLTAGE 
V 4 15 'a 24 X 8! I \WY BIT : - - - - - - - - - - - -  . . .  . . . . .  I}: x up/nu I X BIT HVPS FAIL I, 56 PARITY . INCLUSION A .‘ > X IN SLOW LOGIC 

Rm EI ' ' “"90" $31.. y : cum cmcun man VOLTAGE 0 m2 “F0 2: w mam Fc mun so msm nus : LOGIC : y 1 Y m SLOH FILMS," Pom-m u 
'3‘" ””5 58"“ 16 m2 CLOCK svs cu: V 15 mm STAT :1 CHECK so an $51 2??? “m "”5 -' we”; cos [ cos i cum-an ”ET ' ‘"° 5"“: ., . . . . m .  ........... . ........ . ._fi , , ,. . _______ ¥ POINT snow: I' - - . .  - . . . I  use Lame 2‘73:n OUTPUT READ i; : Fc an SET Fe DATA nus 3‘ . yl cum son J i x cm sum , vs vs oworr L I CONTROL FIFO ;. . ”an! __ .. . _ 64 W5 - }  :, - PHOSPHOR 0mm: cx'r ‘ 1 _ - - - - - -: I ,. r“. [ H i - u  r I; . PROT£CT 

F a I : '  ' F ' L T  B I T  SET 1: SB ' .  S I ”  5",, Y OUT SLO" I C I R C U I T  +5001! +12 -5  KV = — 

' I I mama nu ': : " Disnnmou :5 Ron > I ' l RESET nun an an :2 : 35*” “F" .; ascents :1 l . - , _ _  rn. am 
' .  J ' I  I I I .———— comm. 3”  ., . 116 so msr nus -- 2 1/7 DEFL DIF "CV3 .; .. V "WON Y ._ “ m  I: FIL Pm Loolc -. . - -. . r us I l I MIA Ron .. , .. AND .. cum . I I ' SELECT , ;. - Ia msm rc msm BUS :- 50*“ ~Z 2 3 L03": DATA nus ausv ‘2 3 A: use '1 3: ‘ 7 | | I 1- . 112‘ INDEX A n mac n :, non: SELECT HUM/PW “IL -. . | 1 4 | I s ,, nee annex ADDR . mscnstcs m... up omen . _:, Tm: . ‘ 

6 I I I V i; : ' ° A0093 : '1 mnsrons .50“, ,4 :1 M Human 6 
' : I "‘F‘" 'ITRANSHIT :1 I u LIBRARY ADDR u-‘c cum ; H ‘ ;: "005nm. BIT LOGIC ® 6’ Q 
I _ 39:33:: Locnc 3' ' . " ~ ~ .' ' . '- HL 'm. as 52".. mg?“ ' 1 ,2 -: ¢ LOG/"0°": ”‘65 5’ when. 10/ ;: “17:25” ‘ 
h - - - - - - J ‘;_ ............. ‘ ............ . ........... . ...._. . . .... ............................ . .. . . . . _ :A‘GNE ’2 Fm; PflA‘GflE PC "A" “GE LOGIC :: "50"" 1: UNFILTERED uunnzngn 
“M m (sax T L '1 REG moan LATCH :: V 1: 3'7 T 1.; : _ q ;. LATCHING :~ . ;. .; LOGIC 

24 BIT :? - ; ;. 4 
. ' . '  I: .' i: h : '  . . — £31358 :: ;. 1 9 .; HARMONIZATION CIRCUIT ~— 

I: a m  ----------------------- ‘-'-‘.‘.';‘g;‘;'.‘-' ’ ......................... ’ .'-’.'.'.*.‘.’.'.'.’.‘. ''''''''''' .‘.'.’.'.‘.'.'.',‘.‘.‘ .................... :9??? . :: c m  cm H 101 i: :‘f' _ i; am Ffibglm: a: mo FOCUS 
A Hunt/Pan FAIL ;. ; ’ H 65"" "TN connect I PROTECT . 

3- :. CRT 
I; : x YOKE rm: ¥ 

5 "M 3; 2 x m: DRIVE 4 12.5 uv 5 

N24 ADDRESS :; ; . CW0" ‘04 CUTOFF cameo: Lomc ;. . ., ADJ ARC mortar x 
:1 . . cm: ‘ cnu _ l_ :i ' n we 7 _ 7 ' FIL Pun ' ' ' .: .: mam; :. season fi) x 0m 0mm : : : : ,I .; x oznzcnou _ FIL RTN > J : we now NLc nous :NTISK-ID :~ r -" '"- -" '"  r '"'"""-1 I OFFSET ADJ J ' : : : 
:' ' A L ': ' 3 —. .—I 1 1 1 + V '1 I I-DNLK 1-DNLK 1' I - ‘ _ - I I . .  u I x ”'5'"- °“”‘ I FEEDBACK CKT L" ""5 9“ GRID ] ‘- nnc FPCAS . . . .- W 7. W 7. 1 Y I: ' s ': I - I | . . I I 6“" “J" F . YOKE 

V LOW V0 ' ': : :1 l ' ' I I y ERECTION] Y nan. OFFSET m we“ LTAGE POWER SUPPLY ;. : 1- I ' a 4‘ ' I _ orrszr ADJ : 1 van: RTN A _ 
ovm :! 3 II I l f - I I r I V "*5 W'VE : HUD Pow“ VOLTAGE :: : : ' I d -  I I V D‘EFL GAIN J FEEDBACK CKT LY YOK: DR ' 

/ — _ — \  PROTECT @ ]  E; :I .: ' I -: . I MAIN ADJ 

‘ - - - - I - ' : :1 I . I I .4 Vcam |c1 '- -' i 3} _ v35 1. I I; I I I I 4 V r - u - n - a RFC FUR : l1: : z. I ' I ' : CNTL A32 F'ffTugR °" '- ’+sv mu 1' Z I: I MODE I I m I 1.2x I ' I 7] “ESE? -_-_- ‘ -: . .; I TEST l A I DAY I u—u l - M ~: : :1 | i I I I | 7! . '~ - '- ' N I om am U 91 :o ' " I 0 I I I I ' I .- :1 VB 3 : :. R T 
' on ' I - 'I - .: I H I I u I I— ' .  a I .  | l I _ :uov RTN ;- : I I 96L“ I I "Tom I 'q : Q : ' VCC ” : H :1 : :5 L - - - - - - J  L - - - - - -  — l 7' 1' 2 :- PNL rs ' ' a: n - I arr [ J  PULSE 4 "2 vn :; : :: PNL Fa) 
. I "'0‘" .. :~ : TIMING AND CONTROL :- PNL r: s: 5°” - ’3 . -' h - - - - - - J  ‘5‘” : = z. . ~. mu n: (so) :1 -12 vs 63 ~: I 31 _ :. : ‘ : ' _ 

: ' :  I l I :; : n |;- DEFLECT ION OUTPUT ‘ ,‘ . mu STAT rc an an ~: 
3 

3 +15 vs a, ;‘ amucu .7 ;. LATCH - t: ' LOGIC ,: W Y DEFL AMPLIFIER y DEF OFF - I ' I .  

E ‘ :I :: ISYMBOL GENERATOR CPU '5 X DEFL AMPLIFIER x DEFL OFFSET 
—I -15 VI! 6’ " :- 56 PAGE LOGIC mm .; T : E ‘  :' E1FLIGHT CONTROL CPU [ — l  was: 13.5,! 53 so an EN :- g H m c :v um Y TONE DRIVE _ ., - A no: Lomc ‘ .' 

,— 

— I - - - - - - - - - - - - -  I “  1:5 BR‘NCH f l '  -: 1- UNFILTERED an Lame .: x 0e 2x :x can a m m  05n Pougfi x YOKE saw: .1 ;. so noon LOGIC a ma m" "CV connccr "Y ' AHPLIFIER - I' n _ VD '1 A. 31. a 5' x cos “Pl-WE“ v 0e an 
- A 1: I ‘ ““5“" Fe “m LOGIC - cos _ nux " D“: 3 x v m 5m: x am. an 1 I - o. : 

‘ 
E4 '1 '1 so ALU susv rc Aw ws‘v : cmcLE EN “ V x m 5'4“ J INPUT an: an "535‘" Y vox: am g _ A 3 a“; ” in”:  I: V” :1 F“ "m on» so nan ‘ so rc H——-€ : DETEC‘I’ CONVERTER mm an.) x. YOKE am 3 ‘ — :I ' m ‘ 3. ran mo INTERNALS. REFER To muses :momcs hummus: = == F m m ~ m .. , : , ' - - u- [EUGEU 1 2223-333: n I AL . :1 me ' - ® :: CONTROL 253:2 CONTROL : sm - "UX v um. 17 09344-55091 

'- 3" AN so CLKS re CLKS ~ A"? cam-ease: - V” I- nus Bus 2 — .  ‘° C—I’ " -— 3'“ 
- 

.' nux nux .. L v 5'" .p nus can one 09344 6570! _ 0 2 - -. ‘1 5 . H mc 7-" ' 2 
" :t :- HUX T y DAC BIAS CHK STROBE I g 2. REFERENCE ROCKHELL DRAWING! : ® '2 :: v S acumen commmn “70.7302“ : :: ARlTHHETIC ALU :' v OFFSET 

Pfl 0" To A“ 
= :l CONTROL i 1 our SLO‘H _: SIGNAL PICKUP I +3 9 ' “Tc” x cm SLOU 3mm“ W ;. f .' ms . n T T - -: , ETECT _ —-— — _ _. ~ 1: n - . . “  1 L 
E _8 I: it “ N  ”Day  mm Bus so Rm nun!» so INST nus _ 

.. “ _.._ : 1 
_ - :1 Fc "‘51 S ‘- : n — I Q” -: Lu.- ------------ - .5 HULTIPLEXER 3” - I .. 4.— _ _ 

: . '  ' I In _ —' -- — ' g : ~u— : ,' H _ . . . . . . . . . . . . . .  . . . . . . .'.‘.'..‘.'.‘.‘ .......... ‘ - 59 "‘51,“ BUS ‘c RM 56 RM ' :l — m u .. 7' :3 V f ADDRESS ADDRESS : .4... " 1' 1' 5'6""“7‘5 DATE um ammucs m sue: mmmmnou .- FC INSTR BUS L I B  “on ”ux MIX _ _ —a ta 0 DSGN 5. K .  KIHBRELL [ W I / 8 |  LY I. W SPICE m "MIST“ TEXAS " {+2s.sv m I re us 5W°°5 son 3" _.’.‘h _ — — : nan: non — _ _ n :9 0R 5.x. «menu. 12/1/91 
1 _ =1' L d /a n =1 “ _ _ ) ENGR 5 case 3/13/31 1 LVPS BIT k m n ' BUILT-IN TEST > ._ I E [NOR/y! . I‘- ’1. ”in,” HEADS UP D I S P L A Y  

I I -  APPLI)! 3 1 - 3  . ‘  ” ’ w  

/’ . I l”: M m  "ff"? 3"“ SHUTTLE DHG N0 9 20 I ' omwmstmfim [mo-91 m ' 
: ' LTR D [Fe-i 1_21 x 34 me _____... W ‘  _L_BASI.C REV D + 1 - . . BASIC REV DJ 



16; M
a W

a
g

 



mim- a'na/ufa I am 801‘ I vaultin- mus 

3! 

|_B'A" 5' LC R'E—v 0-2 

COMMAND MESSAGE STRUCTURE [:>> 

LAST wonn THIRD WORD SECOND woan 

COMMAND COMMAND COMMAND 
DATA 3--- DATA DATA 
.woao wonn woao 

GPC "EC . SOP RETURN MESSAGE STRUCTURE 

RESPONSE 
DATA 

woRD(S) 

COMMAND woao FROM GPC TO MEC 
L. ‘ . r"* CONTROL FIELD 

cno MEC none MODULE CHANNEL 
SYNCH ADDRESS CONTROL ADDRESS ADDRESS 
FIELD FIELD FIELD FIELD FIELD 

1 3 4 |  I \ a 9 l l 13 14 17 13 

CMD 
SYNCH 
FrELD 

tu l l l lwl l l l l l l lv l lm 

l> 
MEC 7 

ADDRESS 
FIELD 

> | >  

COMMAND DATA WORD FROM GPC T0 MEC- 

DATA FIELD ( 16 BITS) 

RESPONSE DATA WORD FROM MEC TO GPC 

CMD NEG 
SYNCH ADDRESS' DATA FIELD ( 1 6  BITS)  
FIELD FIELD 

1H~ ll 
POWER TRANSIENT FLAG: SET TO LOGICAL ' 1 '  
ERROR FLAG! SET TO LOGICAL ' 0 '  

S 
E 
V VALIDITY FLAG! SET TO LOGICAL '1 '  II 

II 
II 

22 23 

FIRST WORD 

COMMAND 
WORD 

_J 
'1 

NUMBER OF 
DATA WORDS 

TO BE 
TRANSFERRED 

27 

1 0 1 

24 25 26 27 

S E V 

<
4

—
x

>
u

 
<

4
—

m
>

w
 

28 

-
<

-
|

-
-

:
U

>
'

U
 

24 25 26 27 28 

MEC 

OUTPUT 
DESTINATION 

HEX COMMAND DATA WORD 

°°°E 9 1o 11 12 13 14 15 1e 17 1a 19 20 21 22 23 24 
soon 1 o o o o o o o o o o o o o o 0 RES TEST 
4000 o 1 o o o o o o o o o o o o o o A 
2000 o o 1 o o o o o o o o o o o o o B 
1000 o o o 1 o o o o o- o o o o o o o c 
0800 o o o o 1 o o o o o o o o o o o D 
0400 o o o o o 1 o o o o o o o o o o E 
0200 o o o o o o 1 o o o o o o o o o F 
0100 o o o o o o o 1 o o o o o o o o c 
0030 o o o o o o o o 1 o o o o o o o H 
0040 o o o o o o o‘ o o 1 o o o o o o l 
0020 o o o o o o o o o o 1 o o o o o J 
0010 o o o o o o o o o o o 1 o o o 0 K 
0008 o o o o o o o o o o o o 1 o o o L 
0004 o o o o o o o o o o o o o 1 o- o. M 
0002 o o o o o o o o o o o o o o 1 o N 
0001 o o o o o o o o o o o o o o o 1 o 

[:)> MEC 2 NON-CRITICAL COMMAND DATA woans 

HEX oscoonnc LOGIC 
HEX COMMAND DATA woao 

CODE 9 1o 11 12 13 14 1s 1s 17 1e 19 20 21 22 23 24 LETTER 
3000 1 o o o o o o o o o o o o o o o 
4000 o 1 o o o o o o o o o o o o o o A 
2000 o o 1 o o o o o o o o o o o o o a 
1000 o o o 1 o o o o o o o o o o o o c 
0800 o o o o 1 o o o o o o o o o o o o 
0400 o o o o o 1 o o o o o o o o o o E 
0200 o o o o o o 1 o o o o o o o o o F 
0100 o o o o o o o 1 o o o o o o o o c 
0030 o o o o o o o o 1 o o o o o o o H 
0040 o o o o o o o o o 1 o o o o o o I 
0020 o o o o o o o o o o 1 o o o o o a 
0010 o o o o o o o o o o o 1 o o o 0 K 
0008 o o o o o o o o o o o o 1 o o o L 
0004 o o o o o o o o o o o o o 1 o o n 
0002 o o o o o o o o ' o o o o o o 1 o N 
0001 o o o o o o o o o o o o o o o 1 o 

[::>'MEC 1 AND MEC 2 COMMAND woaos 

COMMAND woao CONTROL FIELD 
MODE MODULE CHANNEL NUMBER mac 1 CONTROL ADDRESS ADDRESS OF woaos "SID 
FIELD FIELD FIELD FIELD 

9 1o 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 
o 1 o 1 o o o o o x 1 1 o 1 1 o o o 1 V76K83513 
o 1 o o o o o o o x o o o o o o o o o V76K83718 
o 1 o 1 o o o o o x 1 1 1 o o o o o o V76K83723 
o o 1 o o o o o 1 x o o o o o o o o o V76K84OOB 
o 1 o o 1 1 1 1 o x o o o o o o 1 o 1 V76K70998 
o 1 o o 1 1 1 1 1 x 1 o o o o o o o 1 V76K70598 
o 1 o 1 o o o o o x 1 o 1 1 o o o o o V76K7097B 
o 1 o o o 1 o 1 1 x o o o o o o o o o v7en7ooop 
o 1 o o o o 1 1 1 x o o o o o o o o o V76M7019P 
o 1 o o o o o o o x o o o o o o 0 Y Y N/A 
0 1 o 1 1 o o o o x o o o o o o o o o VTGKTOBBB 

x = EITHER 1 0R 0 ’ Y = FUNCTION OF THE NUMBER or woaos 

HEX DECODING LOGIC 

l> 

+H 

MEC 1 NON-CRITICAL COMMAND DATA WORDS 

COMMAND 
LETTER 

COMMAND 

RES TEST 

MSID 

V76K70018 
VTSKYOOZB 

V76K70038 
V76K69558 
V76K46123 
V76K70068 
V76K7007B 
V76K69603 
V76K46258 
V76K9003B 
V76K70118 
V76K70128 
V76K70133 
V76K7014B 

V76K4557B 
VTGKGQZIB 

MSID 

V76K71018 
V76K71OZB 
V76K7103B 

V76K69653 
V76K4GIGB 

V76K71068 

V76K7107B 
V76K69708 
V76K46268 

V76K91038 
V76K71113 
V76K7112B 

V76K7113B 
V76K7114B 
V76K46618 
V76K69223 

NBC 2 
MSID 

COMMAND DESCRIPTION 

P I C  RESISTANCE TEST 
L SRB POWER A 

R SRB POWER A 
SRB IGN FIRE 3 

L T-O UMB REL FIRE 3 

L SRB RSS POWER OFF 

R SRB RSS POWER OFF 

SR8 SEP FIRE 3 
ET/UMB UNLATCH FIRE 3 
ET DFI POWER 0N 

L SR8 POWER C 

R SRB POWER C 
ATVC 2 SRB IVD A PWR 0N 

ATVC 4 SRB IVD B PWR ON 

ET/UMB RETR FIRE 3 

ET/ORB STRUCT SEP FIRE 3 

COMMAND DESCRIPTIONV 

P I C  RESISTANCE TEST 
L SRB POWER B 

R SRB POWER B 

SRB [ON FIRE 3 

L T-O UMB REL FIRE 3 

L SRB RSS POWER OFF 

R SRB RSS POWER OFF 

SRB SEP FIRE 3 

ET/UMB UNLATCH FIRE 3 

ET DFI POHER ON '2: 

L SRB POWER C 

R SRB POWER C 
ATVC 1 SRB IVD A PWR ON 

ATVC 3 SRB IVD B PHR 0N 

ET/UMB RETR F IRE 3 

ET/ORB STRUCT SEP F IRE 3 

COMMAND DESCRIPTION 

VTGKBBSIB 

V76K88718 
V76K88725 
V76KBQOOB 
V76K71998 
V76K71598 
V76K7197B 

VTSMTIOOP 

V76M7119P 
N/A 

V76K71988 

PRE-FLIGHT B I T E  TEST RESULT CMD 

NON-GRIT DATA VERIF SEND CMD 

NON4CR|T DATA VERIF RETURN CHD 

P I C  SIM CAP VOLT ENABLE CMD 

OPER P I C  CAPACITOR VOLT READ CND 

P I C  LOAD/RESISTANCE TEST STATUS 

OPER B I T E  TEST RESULT CMD 

SET NON-CRITICAL CMD 

RESET NON-CRITICAL CMD 

SET CRITICAL CMD 

MASTER RESET (RESET CRIT) CMD 

HEX 
CODE 

3EAC 
3E6A 
3542 
3154 
316A 
3198 
c121 
0152 
c193 
7463 
7498 
E117 
E168 
E199 
ceoc 
CEGA 
CE9A 
EBCZ 
E368 
£395 
ecae 
gcsa 
Ecso 

HEX 
CODE 

3EAC 
3E6A 

3E42 

3154 
316A 
3198 
0121 

0162 

C193 
7463 
7498 
E117 
E168 
E199 
CEDC 
CEGA 

CESA 

EBCZ 

E868 
E395 
ECBG 

EC68 
ECSD 

[::> MEC 1 CRITICAL-COMMAND DATA WORDS 

HEX DECODING LOGIC 

COMMAND DATA WORD 
17 18 19 20 9 10 11 12 13 14 15 16 

0 O 1 1 1 1 1 0 

0 O 1 1 1 O 
0 0 1 1 1 1 1 0 

O 0 l 1 0 0 0 1 

0 0 1 1 0 O 0 1 
0 0 1 1 0 0 O 1 
1 1 0 0 0 0 0 1 
1 1 0 0 0 O 0 1 
1 1 0 O 0 0 0 1 
O 1 1 1 0 1 0 0 

0 1 1 1 O 1 0 0 

1 1 1 0 O O 0 1 

1 1 1 0 0 0 0 1 

1 l 1 0 0 0 O ' 1  

1 1 0 0 1 1 1 0 

l 1 O 0 1 1 1 0 

1 1 O 0 1 1 1 0 

1 1 1 O 1 0 1 1 
1 1 l O 1 0 1 1 
1 1 1 0 1 0 1 1 

1 1 1 0 1 1 0 O 
1 1 1 O 1 1 0 O 

1 1 1 0 1 1 0 0 

1 

o
H

o
~

»
0

»
—

-
o

o
-

o
»

o
o

-
—

o
o

o
o

 

[:)> MEC 

HEX DECODING LOGIC 

COMMAND DATA 
10 11 12 14 15 
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MSID 

V76K6951B 
V76K6953B 
VTGKGSSAB 
V76K69568 
VTGKGSSBB 
V76K69593 
V76K46178 
V76K46198 
v76K4623B 
VTGK4GSSB 
V76K46568 
v7exssosa 
vvexsalsa 
V76K6914B 
v76K4soea 
V76K46103 
V76K46118 
v7sK7504B 
V76K75088 
VTGKYSOSB 
VTGKTSOSB 
v76K751sa 
v76K751sB 

COMMAND DATA WORDS 
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MSID 

VTGKSSGIB 

V76K6963B 
V76K6964B 
VYGKSBEGB 

V76K69688 
VTGKGSGQB 
V76K46185 

V76K46208 
V76K4624B 
V76K46593 
V76K46608 
V76K69118 

VTSKSSISB 

VYBKGBISB 
V76K4613B 
V76K4614B 

V76K46158 

V76K7604B 
V76K76088 
VYGKTGDSB 

VTGKTGOSB 
VTGKYGISB 

VTBKTGIGB 

COMMAND DESCRIPTION 

SRB IGNITION ARM 
SRB IGNITION FIRE 1 
SRB IGNITION FIRE 2 

SRB SEPARATION ARM 

SRB SEPARATION FIRE 1 
SRB SEPARATION FIRE 2 
ET/UMB UNLATCH ARM 

ET/UMB UNLATCH FIRE 1 
ET/UMB UNLATCH FIRE 2 

ET/UMB RETRACT FIRE 1 
ET/UMB RETRACT F l R E i Z  

ET/ORB STRUCT SEP ARM 
ET/ORB STRUCT SEP FIRE 1 

ET/ORB STRUCT SEP FIRE 2 
L T-O UMB RELEASE ARM 
L T-O UMB RELEASE FIRE 1 
L T-O UMB RELEASE FIRE 2 
ET TUHBLE ARM 

L SRB RSS SAFE 1 

R SRB RSS SAFE 2 

ET TUMBLE FIRE 
ATVC 2 SRB 26V DEAD FACE 

ATVC 4 SRB 26V DEAD FACE 

COMMAND DESCRIPTION 

SRB IGNITION ARM 
SRB IGNITION FIRE 1 
SRB IGNITION FIRE 2 

SRB SEPARATION ARM 

SRB SEPARATION FIRE 1 & RECOVERY 0N 
SRB SEPARATION FIRE 2 & RECOVERY ARM 
ET/UMB UNLATCH ARM 

ET/UMB UNLATCH FIRE 1 
ET/UMB UNLATCH FIRE 2 
ET/UMB RETRACT FIRE 1 
ET/UMB RETRACT FIRE 2 

ET/ORB STRUCT SEP ARM 

ET/ORB STRUCT SEP FIRE 1 
ET/ORB STRUCT SEP FIRE 2 

R T-O UMB RELEASE ARM 
R T-O UMB RELEASE F IRE 1 

_R T-O UMB RELEASE FIRE 2 
ET TUMBLE ARM 

R SRB RSS SAFE 1 

L SRB RSS SAFE 2 
ET TUMBLE F IRE 

ATVC 1 SRB 26V DEAD FACE 
ATVC 3 SRB 26V DEAD FACE 

«mes: D 

__— 
DA'I’EI 10!??? I? 
BITE! 02/ 1!!!! 
DATE! 3/ III I! 

A 
- _ ‘  

mua nu 
Mug-aw 
wma w t »  

_ —  
VERS-ICII I'll 3 
VERSIM "K14 
VERSIDHI [ m 5  

9 THE W SYNCHRONIZATION FIELD IS A THE SIT TIRE NON-NAME} 
”CHESTER SYNCHRBNIZATION CODE. THUS. EACH “0R0 HAS A 3 
I'IICROSECONO CODE. HITH WE FIRST 1 “2 HICROSEGOHJS IN THE '1 '  
M '0? POSITION am THE NEXT 1 U2 NLCROSECONDS IN THE '0' OR 
'OFF' POSITION 

BIT “ER 

HACHESTER 
HAVE FORM 

---4 f--1n|mmmmmm 

l 2 

_q 
3 

k— 1 U2 HICROSECONDH S 

D THE MEG IDDRESS FIELD IS DEFINED BY THO POSSIILE MINA‘TIONS. 
HHENAWWRDORDATAUOEDHETUMS P M “  IS SENT TO 
EITHER BEG 1 OR H80 2. THEN THE HEC IDDR'ESS FIELD B-IT OOUNT 
HILL BE A5 SHOHNI 

BITNUHBER I ‘ l l s l s l ' f l s l  

"m [mum] 
4. REFER TO TABLE 10.]: FOR VENDOR DRAHING REFERENCES 

b NOT EVERY comm' STRING HlLL HAVE A RESFONSE DATA WED. ALL 
RESPONSE DATA HOBBS ARE USED ONLY FOR FEE-FLIGHT CHECKSI 
NO REPONSE DATA HORDS ARE TRANSFERRED’ DURING lcTUAL FLIGHT 

D THE 'ET DFI POUER'DN' CDHPIWS ARE NON-EXISTANT IN THE CURRENT 
MEG SOP. TKEY HM BE REINSTA'TED AT A LATER DA'I'E 

S l GHATURE 

056“ mm A. BILLESPIE 
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”TIM W E S  m 9505 Minimum 
LYN I. 4 “  WM CHEER mus' 1% was 

MEC COMMAND TABLE 
TABLE 
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_ v U l T I 
mm ”we? I m M I vansmus 1mm . 

AZS ' 
to. 2-2 ‘7 

- -  c" 1 

K 2 5  . 16 
‘ - .  ( : )  'CH 1-2 10- 1 72 K 2 5  NOR com.” 

__ c" 53 SET CWARE [0.1 2 a - CH 1-4 
CORE 3 c" 4 

CH 1 

CH 2 ‘ K2 5 NOR comma 
RESET COHPIRE 10-1-2 c" 3 CH 1-4 

H 
CORE B an 4 

2 — .  

«25 @ — 10.1-2 

K 5 19 
7 10 1-2 

RCVNCRH 

6 1:21:69 ‘1 Do 
m, r::::— 

Hen VERIFY 524 ‘ 21 } 
10.1—2 c“ 2 + ”)6 l NOR cm 

"_ REGISTER 

NR2 om cm K 4 o 1 
Z a > sum cum 2' 5 10.14 106 

‘ B 
an: 2 1 mm VERIFY cnz 023 + 'r 

.. NR1 1 Is -BIT  
“M 2 I06 531t P 

— { DATA a 
cue IN a TA on: P 3 , A 5 "R2 A Z SHIFT cum 3—— L 

10.1-2 mm L 
E 
L 
0 

CH 3 A , ‘ . T CLOCK I. 3' ' ‘ 
mm 

+ man an 4 3 _ c a one l—-—-—-.-. T p— 

om: A u cm. 2. 3 
can: a - cm. 3. 4 

— ° 3 ' T  9 

15 BIT HEX DECODER 

3| 
STAT l C 
SH I FT 

REG 1 STER 

Faun HORD A Zs ' 
com | amen u 

‘01 I ” :  

FROM none sn'r :c 
comm ‘2’ G SHIFT 

I'D-1*? REG I STER 

HEX DECODER 
CONTROL LOG | C 

A 1 ‘ 
10. 1-2” ~ 

L_§K§TE‘§EV‘B 

NCR an 
comm: 

,’ an :2 

3E
 

,’ _I arr u l  

’ 3 -J BIT azl 
7 '|_f 
’ 3 J arr “1 , .. 

3
l

 

,’ BIT :5 

l4— an :: 

E 
E.

 

, 7] an ::I 

Li..| an a }  

’ J an 23' ’ 'l_J 
’ 3 J an 21' F 'l_I 
,’ 3 J an 22' i 
l - -  , an .. 5 

BIT 21 t
 

CORE A I 2(1+3) 
CORE 8 I 311+“ 

15 BIT HEX 
SHIFT REGISTER 

BIT 9 
BIT 10 
BIT 11 DECODER 
BIT 12 

BIT 13 
BIT l4  
BIT 15 953mm 
BIT 15 

BIT IT 
BIT 18 
BIT 19 
NT  20 

DECODER 

BIT 21 
BIT 22 
BIT 23 
BIT 24 

D'ECODER 

STROBE 

INHIBIT 

HEX 
LTR 
5 

0
0

4
°
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uca comm 
nanom necrsna mam/mac: 

‘ SET (1’3)  (2-H) 

SET l 1+2! I: > 

‘ RESET (1+3! (2+4) 

RESET ( 1+2) 

CMDA 

C M E  

CHDF 

CHDK 

CflDH 

BINARY 
CODE 
1110 
1100 
0111 
0011 

1110 
1100 
1011 
0100 
0001 

1010 
1001 
0110 
0100 
0101 
0001 
1101 
1100 
10‘! 
0100 
1101 
1100 
1011 
1010 
1001 
1000 
Ol i l  
0110 
0101 
0011 
0010 
0001 

HEX 
CODE 

SEAC 
SEGA 
SE42 
3154 
316A 
3198 
0121 
OISE 
0193 
7463 
7‘98 

D> 
can A L," 533 m ME)  ON 
vmnonza/wsmmzn DRIVER 

W B R H S R B P ' U R M N O N  S 
VTSKTOOZIB/ V‘IGII'HOJB DRIVER 

W C SR8 ION FIRE 3 
V76169553/V16K69653 ' OR I YER 

cm D T-O UMB RELSASE FIRE 3 ES 
V76K45128/V16K46168 DRIVER 

CHO E I." SR5 RSS FUR OFF ESS 

' VTSKTOOBfl/VTSK'HOSB “WEN 

810 F RH SEE RSS FUR OFF ESS 

VTGKTOO'INV'IBK'H 078 um VER 

cm s smszr was 3 s 
nmvsn 

3%
? 

9
3

 

HZ? 
2. 2‘2 

"2‘ 
'2. 2-2 

fin
 

T 

5. 5-! 

x27 

V78K636WV76K59708 

CHO H ET/UHB UNLATCH FIRE 3 FIRE Z 
‘ L 4 

W5K45258/ WSKQSZSB DR I VER 
10. 1-3 

OH!) I ET DFI FUR ON FIRE ET 

V75K90033/VTSK9103B DR I VER OF I 

cm J L" SR3 m C W FIRE [25 

"BKTOHWVTBK'HHB DRIVER 2 2 2 

CHOKRHSRBPURCON FIRE '23 

VTSKTOt 23/ WSW” 123 DR 1VER 

five 2: n 533 W!) 
cm L MC) run on runs 
v-‘rsx‘loxza/‘wsxnxaa DRIVER 

can u ATVC «39- 535 M: a mm on Fm: 
wannuwvnxnua DRIVER 

can N Emu: RETR SOL rm: 3 FIRE 
VTGKQBS‘IB/WSMGGIB ”WE“ 

mo 0 alone SEP FIRE 3 FIRE 
vvsnaszwvvsxsazza DRIVER E?

 

P I c RES I STANCE TEST 

CRITICAL C W  HEX 
DECODING LOGIC 

FUNCTION D 

Hm mac-n 
vvsxsssna I wsnassm 
vvsxsssaa : wensssam 
vnxessw (vvsxsssw) 535 '3" “RE 1 
vvsxsessa tvvsxssssm 5“ '5" FIRE 2 
v1sxsssaa twsxssssm 593 SE? ‘ARH 
waxssssa (vvsxssssa) 533 55? FIRE 1 
vvsxasua twemstam 533 SE? FIRE 2 
vvsxaeasa tvvsuszom mum UNI-“C“ AR" 
wamszaa (weaszm WW3 UNLATCH FIRE 1 
vmusssa (vvsusssm ET/UNB UNUTC" FIRE 2 
vnusssa «vwsussom ET/UNB RETRACT FIRE 1 

5mm RETRACT FIRE 2 

DECODED 

SRBIGHARN 

VTSKSSOSB (VTSKGS! 18! 
ET/ MB STRUCT SEP ARM 

VTSK6313B ( VYSKSSI 53) 
VTEKSSI 43 ( VTSKBSiGB) 
VTSIHGOEB {VTSK4613BD 
VTGXAEIOB (VTSK4614B) 
V76K46118 (VTGK'ISISB? 
VTGK7504B (VTSKTGOQBJ 
VTBKTSOBB lVTEKTSOBB) 
V'I'GKTSOSB I VTSKTSOSB! 
VTGKTSOSB l VTSK T6055) 
V76K75155 (V78K751533 

VTSKTSIGB (VTBK'ISISB) 

FIT/ORB STRUCT SEP FIRE 1 
ET/ORB STRUCT SEP FIRE 2 
1-0 UNB RELEASE ARM 
T—O W RELEASE FIRE l 
T-O LIB RELEASE FIRE 2 
ET TWLE ARM 
SR8 RSS SAFE 1 
SRB RSS SIM-"E 2 
ET MLE FIRE 
ATVC SR3 26V DEAD FACE 
ATVC SR8 26V DEAD FACE 

v
i

?
 

WP
 

5949
 WP

 
E 

2. 2-2 

oz. 
9.15 

9. 15 

L23 
1!). 1-3 

FIRE 

REGISTER 
( mm 

FEM 

P22 
10. 1—2 

‘ 25 ’ 2' NH? 

FRO" 
PWER 
SS 1 

TIHER 
(AGRT) 

C
a

 

21 .Zs m; 
10.1-2 10.1-2 8 5 2  

C99 
‘ FIRE 

DRIVER 

0—.  
[DC I FIRE I 

IDRIVERI 

LN SR3 IGN ARM 
BSSKSSOOE (”ECU 
355K4503E ”$62) 

RHSRBIGNARH 
355K450“ 

F ' RE 355K4503E 

‘ umvsn 

SR8 HOLD-DOW AR” 

b D LN sna ION rm: 1 

IDRIVERI 
[Tm—1b 

ESSKJSOI E 
355K4504E 

RH SR8 IGN FIRE 1 
355K450“ 
855K4504£ 

SR3 HOLD-00W FIRE I 

L" SR8 IBN FIRE 2 
355K3502E 

f I RE 555K4505E 
DRIVER 

‘ 

‘ FIRE 
DRIVER 

‘ IDRIVERI 

' IDRIVERI 

m 
' I DRIVERI IDC 

1 

m 
D DRIVER 

IDC m 
‘ T" ‘ omvzn 

O D E> ‘ H  U— M" 

‘ DRIVER 

J
 

ZHHZ 
BIT 9 

I} R" SR8 IBM FIRE 2 

9» RE! 

.m J7fi19’ 

rm, 

PM W RETRACT 1 

RH UFB RETRACT 2 

RH UHB RETRACT 3 

355K4502E 
555K45055 

SR3 HOLD-DOW! FIRE 2 

U! SR3 SEP AR” 
BSSKSSOGE 
855K4509E 

RH SR3 SEP AR" 
BSSIHSOGE 
BSSIMSOSE 

LH SR3 SEP FIRE 1 
355K350?! 
555K451OE 

an m 5:? FIRE 1 
assuson 
assume: J 

L“ SR3 SEP FIRE 2 
355K3508E 
B55K4511£ 

RH SR8 SEP FIRE 2 
355K45085 
855K4511E 

T-0UHBARH 

LII U18 RETMCT 1 

L" M RETRACT 2 

I." W RETRACT 3 

1 

L_ 

:25 
10.2 

TO 
LE" 

T0 
RIG!" 
[’9 

TO 
HOLD-OWN 

-> 325 
10.2 

CORE B CHANNEL 3 AND 4 
CORE A CHANNEL 1 AND 2 

RES TEST RESET 

RES TEST SET 

B I T  9 

+ AR” LN ET/UHB 
DR I VER M" D I SCONNECT 

m 

LH ET/UHB 
I F IRE I F IRE I DISCMECT 
l D R I V E R I  

LH ET/UHB 
I FIRE I FIRE 2 DISCONNECT 

' I DENVER I 

J I . '00 b RH n/una 
ACRT AR" AR" D I SCONNECT 

: l nmvcnl 

RH ET/UHB 
I FIRE I FIRE l DISCONNECT 

I DRIVER I 

FM 9 

RH 517” 
I FIRE l F IRE 2 DISCMECT 
l DRIVERI  

' + b 
AR” ARM ET/UHB SEP 

DRIVER 

7 —  
FIRE FIRE 1 ET/UHB SEP 

DRIVER 

FCM [ 

1
 

“RE 2 ET/UHB SEP 
DRIVER 

- I  FIRE I 

'|__J 
1 D 

+ arm :1 WHILE um 
DR I VER 

SR3 RSS SAFE t 

5R3 RSS SAFE 2 

FIRE ET TUHBLE FIRE 
DRIVER 

100 

ATV 2 23" 
we I FIRE I DEADFACE 

‘ I DRIVER I 

D . ATV 4 26V 
I F I R E  I DEADFACE 

‘ ‘Dc "I omvml 

l —o 9 °22 10-1-2 

10. 1—2 “"53 

1* 

23 "22  men PULSE 

"\
J 

‘\
l 

‘
\

l
 

K
]

 
\

J
 

‘
K

l
 

‘\
l 

«I
 

F1 
F2 

R‘l’ 

F1 
F2 

RT 

F1 
F2 

RT 

F1 
F2 

RT 

F1 
F2 

RT 

F1 
F2 

D’ 
PIC 1 

D> 
PIC 2 

D’ 
PIC 3 

D> 
FIG 4 

D> 
PIC 5 

D> 
PIC 6 

[> 
PIC 1 

D> 
Plc 8 

D> 
PIC 
FUD 

(AV BAY) 

CV 

LH ET/U‘IB 
DISCONNECT 1M 3) 

RT 
LT 

CV 

LH ET/Ulfl 
D l SCONNECT 2M 3) 

LT 

CV 

LN ET/M 
RT DISCONNECT 3M 8) 

LT 

CV 

RH ET 
RT DISCONNECT {M 3) 

LT 

CV 

RH ET/UHB 
RT DISCONNECT 2“ B) 

L'I' 

CV 

H ET/UHB 
DISCONNECT 3M B) 

L" ET/ORB 
RT ATTACH SEP MB) 

LT 

CV 

RH ET/ 
ATTACH 

RT 
LT 

CV 

FUD ET/ORB 
ATTACH SE? 

RT 
LT 

mm W 
LFI  ’0" OF! NIH 

To 
nu ma 

PIC INPUTS 
RT - RESISTWE TEST 

A NIH I. 

F l - F I R E I  
F Z I F I R E Z  

ORB 
SEP MB) 

PIC OUTPUTS 
9V 8 CAPACITOR VOLTS 
RT 3 RESISTANCE TEST 
LT - LOAD TEST 

VTBWOB 18 
WSWOSZB 

V78VTOSSB 
VTSVTOGSB 
VTSVTOGSB 
VTGWOTM 

VTSVTOTSB 
VTSV'IOTOB 
V76V70196 

( VTGV'HSIB) 
( WGV'HGEB) 

(VTBVTIBSB) 
(VTGV‘MGGB) 
(VTGV‘HSBB) 
(WGV‘HTOB) 

(WBWHSB) 
(VTSV‘I174B) 
IV'IBVTI'ISB) 

PIC 
PIC 

PIC 
PIC 
PIC 
PIC 

PIC 
PIC 
PIC 

R T !  
R T Z  
R T !  
R T 4  

RTE 

CAP VOLT t 
CAP VOLT 2 

CAP VOLT 
CAP VOL? 
CAP VOL? 
CAP VOLT 

C
lu

b
“

 
.4

 

CAP VOLT 
CAP VOLT 
CAP VOLT FUD 

PIC 

TEST 
REG 

PIC 
RES 

REG 

NR2 
AID» 
cw CONVERs. I OH ,COPPLETE 

f 
cwEL ‘ 

IIJX 
ADDRESS 
COUNTER P I C  CAP VOLT 5 | "  x24 3 

10- 1-2 

UL 
x nu: ma 

ItZ 2 0 DATA ' ' ‘ 
ton—z cLocx -—-4 F30" 

FIELD 

LOAD u azsnsmec: 
TEST ML: "Zf 10. 1-2 

MEC 2 
MEC 1 

SHIFT 
REGISTER 

K24 
10.1.2 

6—. 

10. 1-2 

NR2 
DATA 

J—xm 
REG I STER 

Hz: 
10. i-Z 

ADDRESS 
REG ! STER 

12. REFER TO TABLE 10.33 FOR VENOM! DEANNE REFERENCES 

9 THE ESS DRIVER IS THE SAME BASIC LAYOUT AS THE FIRE DRIVER 

|£§> TYPICAL FIRE DRIVER 

TYPICAL FIRE comm HEHMY REGISTER (FHCR) TYPE l l  

LOGIC ENABLE 2d— 
FROM ca can 

CR M NCR 
cm INPUT 

FIRE 1 :  

FIRE 2‘  

wan nmmr 
3:6 I STER CLOCK ENABLE 

TYPICAL FIRE COMMAND MEMORY REGISTER (FHCRI TYPE I 

FIRE : } 

rm: 2 :  

LOGIC ENABLE 
FROM CR CHD 
"ORB HWY 
REG l STE}! 
L 

\ 

COCKENABL 

3- 

... m 

L - - - - - - - - — u a - - —  3 — : -  

' —2 I 
l 
I 
I 
I 
3 

.l 

Hunt 1 OUTPUT 

-{m:’ 2 OUTPUT 

% ma 1 oumn‘ 

“v
 

FIRE 2 OUTPUT 

CRORNCR- 
CFDOUTPUT 

DATE! SIZE/81' WEI MPH VERSIONI am: 
on:- srw-s? NAME. vgo VERSION. amz _ 
one: among? um:- Jra vmsm‘a um: 

I PIC *(TYPSGAU CAP 
: 1’ VOLT 

nus Ann & — '  

:—.’ To us: 
FIRE , 2 }  — 

3 FROH N5! 

FIRE 1 ‘  

RES _ h; I 

1557 3 LOAD mo nestsnuce 7:51 LOGIC v; ' ‘ LOAD TEST 7 
cm =—: ass TEST 

— 

D m: DRIVER ”mom can: A (a: use: 
snmua m use 2 axcmr we a (c: 

RESET 2-- suom PROTECT cgnlém 
LATCHING 6 5m: 

b PIC RESISTANCE TEST IS '60? IF EXTERNAL RESISTANCE IS 1 1.00 
TO 1. 25 OHI‘IS W S 1.75 To 2.10 Ol-I'IS IN RESPONSE TO 
5 1 VOLT AND 5_ 20 HILLIAHP AT PYRO OUTPUI' TERMINALS. 
PIC LOAD TEST IS '60' IF IN RESPONSE TO BOTH FIRE W 5  THE 

TH INITIAL OUTPUT VOLTAGE IS 1 25.3 To 30.7 .vons mo E , 
OUTPUT venue: AT 500 watt: IS 1 24.4 T0 25.4 mo _> 13.53 10 14.53 5 VOLTS . 

FIRE 2 MN” 
FF GATE 

use J _ TO PIC » - , FIRE 2 HR: '2 ‘ cu . W 4  ourwr cm K n DRIVER 
I R 0.55:0.45 us I ‘- 

I 7 ma: 2 I 
TIHE 

I DEL" 
l v 

| FIRE 3 
"5° "30 Men FIRE : FF 
FIRE 3 ‘ 551' cm 
em |[ + .1 a > 

5 cu 
| K 0 mm: 4 

non CLOCK 3—1—- “ 11.5: 5.5 as GATE 
I FIRE 3 
I 1m: 0 

DELAY «ca FIRE 3 
RESET can I F IRE 2 TRANSIENT PROTECTION 

I CIRCUIT (TPCJJTYPICAL) 

ISOLATION DRIVER cmcur'r {IDCI 
AU 
L l  - ‘ '1 l 1.— 9:: rowan 

I 
1 

1m:  3 
CLOCK 

nc 
woven é— 

» can: A commlsou Lomc IS 
t c u 1 +  ca 3,, (CH 2 4» ca 4'! 
CORE 3 COMPARISON L06”: IS 
C W 1 + C N 4 )  ( C H 2 + C H S I  

NOTES! D REF“ T0 TABLE 10-1 "ASTER EVENTS CONTROLLER c m  TABLE — 

1MEC3 — 
SIGNATURE DATE 

DSGN VICKI S. DOGGETT 4/25/19 

DR 

MTlML W I “  All) SPAS! mummmn‘u 
LYNN”! B- m 8'“?! m W “  m 

MASTER EVENTS CONTROLLER 1 ENG“ DJ. alga? 

“mud“ My m, J 
o 

Inning/(16% £131" ALL 10' 1 
1211(3'4 M E I  - s u m a c - 4  ‘ .__.9.J.J_L_._ 

BASIC REV Q_J 



w I v | _ u  | T I S ‘ l  R l o l P I o l N I . M  I + L |  K I a I I I H I o I F l E I o I c 1 B A 7 
mm wan/n m an: mism- urns 

OUTPUT ELECTRONICS B , W" ""2"“ "*"E' J” “‘5‘” ”W mm mam: um:- ml msnom mm 

mm 12/01/31 | m mu [ 9mm:- m’uz | 

323 0‘ 55mm acmnon mmums a 10 cu: A i - OUTPUT ELECTRON I CS A 
10.5 a 3 same ACTUATOR mmnuns A TO cu: A I 31 E a , BIT 16 , an ‘ - ommu. 7° mm“ ”NEWER 0 1 H" ACT 3 2 4' ’I ‘ :53- :23 A23 6 3 ”  SERVO ammon Immrs B To CIE a I GIT 18 _I ’I ‘t e r opov A (B) m “T A 1n n 3 10.9 , l 4 8 10.5 h 3 4 save ACTUATOR INTERRUPTS A To me a I 32 :21 if I ”I _L—_‘ |\ V HOV ACT 3 10.9 258 023 8 10.5 ’I x t I. II: JZ‘ I FPOV A ( B )  SERVO ACTUATOR ANALOG MODEL NOV “:1 A 

....... _ .. . i ' L22 -5 ’ r W A ‘8’ [ ccv A H» mm": smm r it: '2’ " """"""""""""""""""""""  m m 2 ,' OUTPUT SWITCH/STORAGE REGISTER BIT 1 ””5 H‘ g r Fpov A (a) > - -.:—- ”‘s '° c";@ "Z“ “V m ° —'={ 55;) n2: 10.5 cm mo ans / an 1 ‘1’ 9mm. sum REG use 10.5 [ "0V A ( 3 ’  fl 3 "FV I f ccv ACT 5 :69 N23 10.9 r 

F — C K  
324 0:5» ...................................... m m-m- .......................... nov A (a) r 3 m 
10.5 opov ACT 3 m;@ 3°23 

32‘ G mo 3 To a: A on ma ans I an I 7 a wow ACT ‘ I MONITOR F/O OPOV 

I ‘ . r _ 4“ 0 3 10.8: 

0 10-9 I MONITOR F/O HOV 

_ "" . ‘ SAMPLE AND HOLD 
MFV A <3) 

”ZS G m ‘ To DE ‘ I ’ ”V“ I ccv A (B) 
— ”-5 ‘ " . _ - :2 mass ' SERVO VALVE DRIVER MFV A (B) PM W B ”-9 , _ 

' ’ 5 ° 35a n 3 D I O B Y O O E B  1 [ 7 F V ‘ s ? !  " 

CHANNEL B ONLY ”'5 a “Z“ ‘51 A ants @ :2 ans 1-12 J :: . 
7 . "22 r ”as“: 051 antes C '25 ‘ r W__ 4 Av"; «: oZ: + __ Pd 2:: 2:3: 2:: : j  ) J25 g 1.2.2; I momma F/O MFV 7 

TML POWER SWITCH CONTROL '’2: g 06:8 BITES TO Cl! 5 fiSOLl-JIOID DST ants @ ‘23 J J 5 3: ]E J A ox ausa as: cm a ‘, to. 13 ‘ 624 I MONITOR F/O FPOV CHANNEL B ONLY 

10.5 323 G :  on arms TO cu: A J STORAGE am A arr: \ _  4 - .  _‘ _ MONITOR F/O CCV 

4 4 1 

H
F

)
 

l 1 
OX PREHJRNER ASI W A ‘ 325- 10. ‘3 BIT ’5 

SERVO ICTUATW / ‘ 

mm man AS! em a ““3 lNTERRUPTs CIE 12:69 82, 3 "2" an 2 
mm canteen ASI cm A , 10.13, 9 2' 

B"  1 a
;  

'( 
10-5 AS! A sues ans 1-15 » BITS He 

‘26 f a ‘24 ans 13-15 K. s 5 nusar: 057 antes ‘ 1 ans 1-15 — an 
"22 F25 q 

sousuom 957 arms ‘ I f O .08 SITES TO can A 0 P 4 1 - ‘ 10.33 K 323 11 F (as) ItZ3 ¥—7 2‘}. Z 19., on amas To cut a name: use A an: 323 12 man WRITERS 
“ZS @gms 05¢; T0 3.5 g \__3 2‘3; i M +26 ‘v‘v‘v I : \  an 3 7  DST wan 4 (NE A : 8  sZT 

525 [ 

BIT II 

' 7
' —

 

DE REG 

‘
A

‘
 

v
v

v
 

BIT IO 
MbIN-MLO 

10.5 0c To CIE A . :  FAILSAFE A ( B )  OPOV j» 
to s u 3’ L22 COMMAND 1’ V m a 0 52' .25 ® = '  “W“ 7”" 3 . DECODER K._° $37 I FAILSAFE A (B) FPOV 

OE VOKI T0 C I E A  k ‘ u  ”'5 ’25 G :  (4°) l-Z* ‘: I FAILSAFE A (B) ccv 326 (13:10.5 2 KHZ TO wo'rza \. l m ‘ 

10.5 a s 69:72“! To How {a “23 o—Lo) m ‘t [ FAILSAFE A (B) MOV m u 
0 '  : >  10.5 11 u SERVO SWITCH DRIVER FAILSAFE A (a) MFV !’23 @ an: A 3513 out To a: a =® 022 j K.— 

10.5 824 O“ m: a nsm cm to o: a . 1 ' 
so. 5 0-C — i 212‘. ‘ v." ‘ its; 921 @ c" 5 mm 0-4: nov 7%- an :2 
327 j j 

cl: 5 Hum 25 42 o 3 A 31742 DST r 10 .5  C I E  3 W132 U an  3 - a ”  10 m0 3 ( 4 )  C I E  A 34 R27 my [’75 COIL a 325 29 321 10.9 333 I123 
95A , 

"ALT EXIT ENABLE B I T  I !  2 :  I HOV F/S COIL 3 (HS 3 HDTBZ 10.5 326 ® :63) 023 [ OPOV A $8) ”.0 j 10.9 

m. 
513 

n 3 
10.9 

313 
_ P 3 n.  __J 213 an 2 u.  

' alts 1-5 on a mu 7 Bll’ 12 "f R 6 arm: F/S can. a 10-9 " '  ccv FIG 
10.: rrs as: none [ FPOV A (B) 0-—G_ ccv 924 K2; 1! Z 1 us '23 a can. a 533 Hz?- 

5 025 ' 7 f " ' ' 10.5 BITS FPOV as can. A n 3 10.9 ” 1 2:. 5 

7 nov F/S con. A 10-9 20A 
0 a 

HFV Flo 
F/O opov 3°” 3 «23 an :3 ‘ nrv us can. a (“)3 “Z3 10. new no 9 

02‘ a :‘s aw rrs con. A “Z, J F/O NOV con. 3 
s 

3' an 11 10A 10.: I 23a 02: -— 

;
 

ccv 715 can. 9 W0 HFV am. m: 10.9 BIT 12 

v
v

v
'

 

CCV F/S COIL A 

AAA 

‘°" F/O FPOV ” " 5  433 023 
Prev F/O 10-9 HZ! 9” 1‘ SERVO SWITCH DRIVER F/O ccv can a 

10. 5 SOL 

€5
65

 

/
 

/ 10-12 on 1,0 _ —1 10.9 10.13 oz: \ “’3 ‘5' "0" ‘ r : 6  324 l CCV A (78) '0 BIT 12 '0 r 0 1: ‘ _ ® an 4 1! l _ 
125 \ no. 13 on as: no" a I MOV A ( B) 0' o' d r saw #5 con. A P23 1: ' fi BIT 12 ‘ T 10.! an 3 £32 ‘ / 10.13 :25 \ on A5! Hm - J # ‘ ,F— ON/OFF REGISTER NO 1 an 1 , . I "J . — ' .  m d - a w / Z \ m 13 / m m m B RVDT DEMODULATOR MFV A (B) u— _ mv J {— ——.?ms / —-lr - "v - E I ii A n 5 r—7 ' 1-12 — / :o. n 1125 \ Hcc ASI no» a 3/ L f / }  w a 3‘ 1! 1 A / I FUEL PREBURNER ASI MONITOR A (a) - 1": _ ‘- 

. an I ‘ + 10.13 ’ Do 
/ KZ3 > HFV ACT 5 ” - 0  CK - I PREBURNER SHDN P G E  v C O I L  A 2 0 X  PREBURNER A S I  M O N I T O R  A ( B )  M T  12 C l :  A 

nrv ACT A |——'1 I I K ' _ a s n 1 / 10.9 :g: > f D W : 0  [26 0—1—_ OPOV b CLR fl I HPOT IND SL PGE COIL A MAIN CHAHBER ASI MON‘TOR A ( B )  BIT 13 Z ® Oil/OFF REG 25 
'23 \ nov am a I L—1 / C 7 o' I Z 051 ccv rm manor: ”mam 

‘ ,2, \ nov ACT A J I EMERG S/D COIL A an 14 RON) a «2: cu: s 36 326 “Z“ "2" r PREBURNER SHDN PGE v COIL B ”'9 ‘M / m m B 7 J I BLV CONTR v COIL A ”‘5 N23 \fi  4 
r ‘°" "2“ /% J ‘2' o——c won" :-:2 FUEL svs PGE COIL A 

I EHERG 5H0" V 00”“ B :21 ~23 \ ”'9 "w m a 3 at“ PNEUMATtC VLV DRIVER POGO PRCHG v COIL A _' 3“ WNW” ‘ W "Z7 
I .. BLV coma v COIL B m 10-9 ‘°'° / “Z3 > "W m A I 9°50 “1" I a IT  BIT 12o" <+ae> I 10-9 \ 10.9 opov ACT 3 an 12 0 9 "0L0 “3, 4 Pu 515 P65 COIL A “Z, FUEL SYS PGE COIL B 113 0 T “23 fi cm a. 70A I 1;, 10.3 o 3 ¥ opov ACT A ,- FBV ”’9‘” I N { ON/OFF REGISTER N0 2 BIT 1 > N21 ”'9 D can A AND mm a 2 NH! was K241 POUER SUFPLJES 

— P‘NEUHAT i C VALVE D R I V E R  POGO PRCHG V C O I L  B K25 \ 10 9 / AFV P05 8 LVDT DEHODULATOR AFV A t B )  ‘ j» Q TI: L L POGO PRCHG V COIL ‘ = 0  TZ‘I' ARE CROSS-STRAPFED L -  
—- - 7n .‘._.' 75“ 527 m. 13 I \ AFV P05 a j I I ~ x21 —C oworr K } >0 J o (L an 4 10.9 m. REFER 10 TABLE 10.1: ms moon 0mm REFERENCES , 1°” KZ5 / r 9 93 10.5 ' _ ace 2 /an 1 ex L 7: 1. \ 10.13 oav P05 3 v % >0— « mamas sunu vs: V con. A ~ I! 1’ r 733 "27 .P27 rev P05 A r J K L 41““) 20.2: Leone 1 namzszms A Tmsn our 1m , m 10.x; .424 > _ mm flown“ c“ ‘ m . b m ' ._J RVDT/LVDT EXCITATION POWER SUPPLY 7 a: m an”: J27 02‘ \ 10. 13 race mv sax 0024 15m 0424: ,0 6: L mu saw v can. A ‘m 52-, mmngngigggt‘“ T9 ”"FEREHCE “F comma : O A“ - 

2% =@ 10.9 10.13 I 321 c”: A van: To 0: a — "' "I” “Z: ”-9 3 3 > 10.5 19 :' _J ”-5 ccv rm I's ISSUED EVERY rum cm: TO 
I: 527 .25 ( 21 >— J “P07 ”'0 5L "5 V 00"- A 'm 021 gglwmga-rzns mo nzsn umsavouacs an 4 .r 793 10.9 ( > a 5 43 ans con 

2 O 1/ H! RZs a “E a RETURN 5mm. INPUT :5 ac? 1624 uses 10 TURN on an YER AND SIHULATE LNDERVOLT‘GE vow ON-OFF use can _ commons mama enema cuzcxour 1 mm: I+ 

m s  m s  3 7 20 
H 10.5 an: A mmz won 2 (A2) ' 1+ 
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