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Logic Section

Data. and 'ID Control Section

Guide Section
Expeiiment Select Section

SignélVSection

99
208
257
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SECTION II
APPENDIX I
This Appendix contains detailed wiring charts which

show connections from, connector to, connector and chassis

to chassis of the complete system.
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I Logic

Pin  Wire To
1 Inv 1 out ‘
2 Invalid Code Lamp Pin B
(Conn INIT Pin 5)
3 Cycle Lamp Pin B
(Conn INIT Pin 6)
5 Common B
7 Ground bus -
9 Amplitier to Common C
11 Inv 4 out
13 - NOR 2 out
15 +5 VDC bus
17 F1-F
B Overflow Lamp Pin B
(Conn INIT Pin 9)
D NOR 3 out
F INV 2 out
J Conn INIT Pin 1
L1 NOR 4 out
N Inv 5 out
R Inv 3 out
T Common D
\ Inv 6 out AP1-11
RR3 Logic
Pin" Wire To
1 Ground bus
3 o=PFT +5 VDC bus
5 +5 VDC '
6 Common AJ
7 OR 4 out
9 RR4-F ,
11 a=V +5 VDC bus
13 Common AL
15 Common AI
17 OR 2 in DBI-F.
B OR 20-in '
D Common AK
F Common B
J §=8,9 +5 VDC bus
K P=6,8,9,10
L o=T +5 VDC bus
N NOR 20 in
R Common H
T 6=3,7 +5 VDC bus
\'4

W=1-4,7-8 +5 VDC bus

No. of
Wires Out

1
1

p—

e el

S Y S Ry S G SN

No. of
Wires Out

[ S S O S gy Sy G gy WP WPy T

N b 2 = et e e

SN

To

INV1-8

(Conn I-5)

(Conn I-6)

- RR3-F

C-v
ORZ-18
INV1-5
NOR1-3
C-17
F1-F

(Conn I-7)

NOR1-2
INV1-6
Conn I-1
NOR4-2
INV1-14
INV1-15
RRG-11

- AP1-11

To

RR4-1
SWR1-2
RR4-B
NOR2-24
OR2-3
RR4-F
SaD-Comm
OR5-30
BD 1-C
Conn 10-5
DB1-F

OR2-7
RR4-6
INV1-7
(Conn ES-3)
OR4-23
RR6-N
NOR2-32
RR6-F
(Conn ES-2)
OR4-21
RR4-11

New
Location

Inval. Code
_Lamp
Cycle Lamp

Overflow
Lamp

- New
Location

1

1

1
ES1-N

1

1
ES1-11

From

1 TBD

From
RR2-1 .

RR2-5

RR2-F

I-5
RR1-3 -

PT-13 .
rrl-F



PT Logic

Pin

11
13
15

17

Wire To -

Ground' bus

" Inv 7 out =

NOR 1Q‘out =
Common F
SWR 17N :
Common g
Common H

Common I .

+5 VDC bus

Inv 8 out =

 NOR 14 out

NOR iS out
OR 23 in
Not used -
NOR 17.ogt
RR:2f15'
S J - Comm

Common BC

No.

of wires

out

to _ in

F 1-V 1

INV1-12

NOR 1-21

OR 3-5

SWR 1-N

F 4-T

kR 3-R

RR 7-T-

F 1-T S

INV 1-26

NOR 1-20

NOR 4-20

-~ OR 1-11

NOR 3-16
RR 2-15
S G - Comm

INV 1-22

from

C-v

C-17



F1 Logic

Pin

11

13

15

17

Wire to No.

Inv 11 out
+12 VDC bus
Common K

OR 9 in = DBI-E

Coﬁmbn L
In& 1% out
Cdmmon M
Inv 13 out
Common N

Inv 12 out

1 -17

Commoh o
Inv 15 out
+5 VDC bus

Ground bus

of wires
out

to in

INV1-24
F 2-3 1
RR 4-R

DB1-E

. D 4-15

INV 1-32 .

F 5-D

“INV 1-33

F 5-5

INV 1-30

RR 4-13

INV.2-8 1.
. F2-T 1

F 2-v 1

from

$-52

I-17

A-3

PT-17

PT-1



F2 Logic
Pin Wire To No. of wires ' _
: out ' to . in from

1 ‘ Inv. 16 out : 1 INV 2-5

3  412.VDC bus 1 ©OF3-1 1 F1-3
5 Common P 1 "~ RR 4-V

7 OR 9 in = DBl-5 1 . DB1-5

9 R

11 Common Q 1 S-38

13 Inv‘18qout 1 INV 2-6
15 Common R 1 F5ev

17 Inv .19 out 1 INV 2-14

B Common S | 1 - F 5-17

D Inv 17 out 1 : INV 2-15

.F Common T 1 ’P 5-T

) S

L

N '_ Common U i RR 4-N

R | Inv 20 out 1 INV 2-12

T +5 VDC bus 1 . F 3-B | F 1-T

v ' Ground bus 1 F 3-3 Bt F 1-V



F3 Logic

Pin

11
13
15

17

Wire To

+12 VDC bus
Ground bus
NOR 11 out

NOR 19 out

Common>V

Common W.

‘Common X

Inv 21 out
+5 VDC bus
OR 8 in

not used.

NOR 12 p;t
OR 1311n'A
Inv 9 ouf
Inv 23 out

Inv 22-out

No. of
Wires Out

To

F 4-L

F 4-B

NOR 3-2 - -

NOR 1-34

INV 2-21 -

OR 3-12
Fa4-7
NV 2-26
F 4-1

OR 5-4

NIR 4-16

OR 1-22 -

INV 2-23°
INV 2-24

INV 2-32

In From
1 F 2-3
1 ’ F 2-V

. . Avail std. OS (output)

1 BD 1-6

1 F 2-T

Avail std. 0OS (iﬁput)
{(no driver)



F4 Logi

Pin

<-mZUGMmUQw

C Logic

Pin

NN =

11

13

QT gm

=

Inv. 27 out

.D23-32

NOR 5 out

c
No. of
Wire To

+5 VDC bus .
bad pin use c instead
Inv 24 out - :
Common X .

D22-21

COBX 1 to ID

Common AE

RR7-R

Ground bus .
NOR 22 out
NOR 16. out
NOR 23 out
D22-23

+12 VDC bus

Inv 25 out
Commoh G
NOR 21 out

[ Y N e e Y = e el T e T e e e B S O

No. of
Wire To

Common E

NOR 7 out =

Signal Cable Line 1
(A NEG) a
Counter Cable Line L 2
(A+) ’
Counter Cable Line 2 1
(B-)

Conn INIT Pin 2 ' 1
K=1,3,6 - : '
Conn INIT Pin 3
K=2,4,5,7

+5 VDC bus

NOR 8 out

SWR2-1

OR 2 out PB1-3
Counter Cable Line 3
(a-) »
Signal Cable Line 2 1
(A POS) - : :

Counter Cable Line 4 1

e e

—

[\ P S Ry S

© (B+) . .
NOR 9 out - 1 NOR1-15

Signal Cable Line 3 1
(B POS)
Ground bus 1

(=--) means OLD SYSTEM

Wires Out

Wires_@ut

A ~ New.
To - "~ Location From’

F5-3 1 F3-B
INV2-33 .
INV2-31 1
D22-21

(BNC FREQ US)
F5-13 -
D14-11

RR7-R

F5-1 ' 1
NOR3-21

NOR1-33

NOR3-20
D22-23 ,
F5-B _ 1
D23-32 ‘
INV2-30

NOR3-34 = -1
'NOR2-3

F3-15

U CNT #1-S

F3-3

F3-1

PT-11"

_ " New ,
To Location From
NOR5-2
AP1-5
NOR3-3
BNC-A NEG

COAX to A+ -
SWRZ-T
OR1-4

(Conn I-2) SKC-C

(Conn I-3) SKD-C

PT-17 - - 1 . 1-15

NOR1-16
SWR2-1
DB1-B
COAX to A-

SWRZ-D
BNC A-POS

- OR1-6

BNC B POS-

PT-1 1 ' 1-7



FS Logic

Pin

11
13
15

17

Wire.to : No.

Ground bus
+5 VDC bus
Common N“
NOR lé out
D 22-24

D 22-20
Common AE
S = 3,7,+5VDC bus
Common'b
+12 VDC bus
Common M
INV 26 out
D 22-25 :

D 22-19

D 18-32

RR.5-15-

~ Common T -

Common R

of wires

.out

to » © in from
RR 1-1 1 F 4-8
RR 1-5 : L1 F 4-1
INV 1-25 1 F 1-8.
NOR 2-2 |
D 22-24
D 22-20
D14-17 . 1 F 4-13
RR 1-F |
IV 2-4 1 F 2-B
RR 7-1 .. 1 "~ F 4-L
INV1-3¢ 1 . F1-15
D 14-9 | |
D 22-25
D 22-19
D 18-32
RR 5-15
RR6-5 . 1 Fa2F

INV 2-13 .~ 1 F 2-15



RR1 Logic

Pin Wire_to:, : No.
1 ' Ground bus

3 a.= T+5-VDC bus

‘5 ' | +5 VﬁC bus

7 - a ='V+5VDC bus

9 W= 3-8 +5 VDC bus
lli Commbn C.

13 Prog B init via or

gate 29

15 S = 1;2,4,5

17 Common BU

B RR 5-9

D RR 5-L

F S = 3,7+5 VDC bus

J NOR 4 in

L - o = FP+5 VDC bus

N SWR lfD

R Initiate (Common C) .
T W= 1,2 +5 VDCbbus

v NOR 16 in

of wires

out

to

RR 2-1

SWR 1-4
RR 3-L

RR 2-5

SWR 1-U
RR 2-F

RR 2-17

RR 2-J
RR 1-R

INV 1-16

OR 4-11

OR 4-22

SWR 2-17

RR 5-9 -

RR 5-L

RR 3-T

NOR 4-4

SaE-comm

SWR 1-D

RR 5-13

NOR 1-31

in

from

F 5-1

F 5-3

Conn ES-4

F 5-15

RR 1-11

<



RR2 Logic

Pin Wire to No.
1 Ground bus

3 Common AF

5 +5 VDC bus

7 NOR 4 in

9 Common - AG _
11 5 = 8 +5 VDC bus
12 § =6

13 a = VTP+5 VbC bus
15 PT-R '

17 W= 3f8fS VDC bus
B Common AH

D a = TP+5 VDC bus
F o = V+5 VDC bus

J Comﬁon‘c

L § = 945 VDC bﬁs
N a = F +5 VDC bus
R NOR 12-in

T Common BV

v OR 7 in

of wires
out

to - in

RR 3-1 Sl
OR 1-24
RR 3-5 |

NOR 4-5

RR 5-17

RR 6-15
RR 8-N

SWR 1-E

RR s-R ' 1
OR 1-25
S F-comm

RR 3-11 = 1

AP 1-1 1

RR 6-9

SWR 1-17
RR 6-T

NOR 4-11
SWR 2-J

OR 3-29

from

RR 1-1

RR 1-5

PT-R

RR 1-9°

RR 1-7

RR 1-R



RR4- Logic

Pin  Wire To:

1 Ground bus

3 NOR 24 in

5 K=1,4,5 +5 VDC bus
7 OR 1 in

9 Conn Count-1

— -
(G2 IO ] bt

p—
~

<3 Zt- QO W

W=1-4,7-8 +5 VDC bus

Common O
W=5,6 +5 VDC bus

RR.- 7-J

+5 VDC bus
NOR 6 in

- RR 3-9

not .used
Common AK
Common U
Common K
RR 7-D
Common P

RRS Logic

Pin

<HXZrC GO oOw

Wire To

Ground bus

Common AP

Common AQ

US=off +5 VDC bus
RR 1-B -

US=on +5 .VDC bus
W=1-2 +5 VDC bus
F 5-R

Common AG

+5 VDC bus

Common AM -
Common AN
RR 1-D ‘
not used

' W=3-8 +5 VDC bus

NOR 17 in
SWR 1-11

No. of

Wires Out

w e el e B i

[ = N T o S SR SN

No.
Wires

(SRR

el e I R S =Y

it

-of

Out

New -
To Location
RR 5-1 1
'NOR 2-25
(Conn 1-8) - -ALG-14
OR 2-11 .
Conn C-1 Conn Count
‘ . B-n
(Conn P-10) Prg A-11
SWR 2-R 1
INV 1-31° "1
DB 1-A ’
SWH-Comm
(Conn P-1) -
RR 7-j
RR 5-B 1
NOR 2-22 v
1
NOR 2-30 . 1
INV 2-7 1
INV 1-35 1
RR 7-D
INV 2-16 1
New
" To " Location
RR 6-V 1
OR 5-31 '
OR 3-22 .
(Conn ID-11) QU
. 1
(Conn ID-10) Sus B-Comm
SWG-Comm 1
1
NOR 4-22 1
RR 6-17 1
RR 8-F
OR 3-14 -
NOR 1-13
14
SWD-Comm- 1
NOR 3-13 -

SWR 1-11

S Collector

10

From

“RR 3-1

‘RR 3-V

F i-N

From
RR 4-1

RR 1-B

RR 1-T
F 5-R

RR 2-9

RR 4-b .

RR 1-D

RR 2-17



RR6 Logic
Pin Wire To )
1 NOR 17 in
3 Common AR
5 Common T
6 §=6
7 Common AS .
9 §=9 +5 VDC bus
11 Common D . -~ =
13 Common AT
15 §=8 +5 VDC bus
17 +5 VDC_bus
B NOR 12 in
D NOR 19 in- -
F Common H
J Common AU =
L a=P +5 VDC bus
N a=T +5 VDC bus
R OR 12 in
T a=F +5 VDC bus’
\' Ground bus
RR7 Logic
Pin Wire To-
1 +12 VDC bus
3 NOR 20 in
5 _ RC=B +#5 VDC bus
7 RC=W +5 VDC bus
9 OR 2 out
11 RC=P +5 VDC bus
13 K=1,3,5,7 +5°VDC bus
15 K=2,4,6 +5 VDC bus
17 +5 VDC bus
B OR 14 out
D RR 4-T
F Common BA -
RR 4-17 _
RC=PW +5 VDC bus
Common BO-
F4-17
Common I
Ground bus

<M Zry

No. of
Wires OQut

[N

O G T T S S T gy

N =

—

_

No. of

- Wires Out

Jury

O GIr S U S U S N Y

To

NOR 3-14"

INV 1-17
OR 2-13

OR 3-23
SWR 2-18
AP 1-3
OR 3-24
SWR 2-V
RR 7-17

NOR 4-12

NOR 1-29

OR 1-12
SWR 1-R

SaI-Comm

SaH-Comm
OR 2-32

SaC-Comm
RR 7-vV

To.

+12 VDC pt.

OR 4-13

(Conn ES-8)
(Conn 1S-10)

OR 2-2

Conn ES-9°

Conn I-9

Conn, I=10

SWR 1-17
OR 1-33

INV . 1-13

(Conn ID-13)

SWR 2-11-

D 14-12

SHUT 1-V

In

[y

~ New:
Location

1

11

From

F5-T
RR 8-N

RR 2-6

I-T

RR 2-11

-RR 5-B

RR 3-R

From
F5-B

RR 8-13
RR 8-B

RR 6-17

Logic Misc A-9
RR 4-T

RR-4-17 .

RR 8-D -

© F4-17
PT-15
RR 6-v



RR8 Logic

Pin "~ - Wires
1 - Abort 1
3 T init 1
5 (T init)" 1
7 ~ +5 VDC - 1
9 not used v
11 §=10 1
13 RC=B 1
15 FV 1
17 Gnd 1
B RC=W 1
D RC=PW = =~ 1
F - (Abort). RR5-D 1
J . F init 1
L a=D 1
N §=6 2
R Initiate 1-
T a=FT 1
Vv o=T 1

.Out To

. NOR 4-6

NOR 5-31
OR 5-24
Ap 1-15

(Conn P-15)

RR 7-5
SWR 1-H
Osc-7

RR 7-7

RR 7-L

RR 5-D

OR 2-31

RR 6-L

RR 2-6
Conn P-12
AP 1-1
Spare Wire
RR 6-N

New Location  Wires-

5
PROG A-17
ES 2-S
1
1

12

-.In From

DB 1-7

.~ NOR 5-8

DB 1-17

'RR.2-12



13

Logic Card DBl

Pin Function- _ in from out to
A P 9 in W=5.6 1 RR4-15
B 4 OR 2 out 1 C-F
C 1 OR & in 1 RR3-15 1’ OR2-23
D 2 OR n out 1 SWR2-15
E 30R 9 in . : 1 F1-7
F 4 OR 2 in (on F1l-L) N RR3-17
H o
J 1 NORS5-30
K-
L _ '
M P 12 out open C. 9 (NOR 9 in) . 1 NOR1-14
N
p
R
S
T 1
U
V')
1 P 10 in F initiate 1 NOR3-24
2 3 OR 9 out ' 1 Logic Misc
. A-16
3 1 OR & out (new). 1 SWR2-7 N
4 2 OR n in (on SWRZ-15) 1 Conn ID-9 OBSOLETE
5 3 OR 9-in (on Fz-9) 1 F2-7
6 4 OR 2-in (on F1-9) 1 F3-13
7 +5 VDC ’ 1 " RR8-7 1 Logic Misc A-1
8 ! NOR3-15
9 ‘ o 1 NOR1-25
10 N 1 Conn ID-7 OBSOLETE
11 ' ‘ 1 Conn ID-8 OBSOLETE
12 SDN NO a : '
13 o o
14 o Conn Count-8
15 : T ‘ :
16 . SDN NC .
17 GND 1 RR8-17 1 Logic Misc A-A



OBSOLETE

SHUT 1 Logic

Pin

11
13
15

17

Powerload sig.

Close shutter P (red lead)
Not used
Open shutter P (green lead)
Shutter openjlimitvswitch
+5 VDC bus

EMG lamp power

initial resit at power on
- +28 VDC bus

Shutter closed limi
switch . :

GND bus

—

To -.A In

———
Conn EXIT—16
S SHUTPVA-Nb
Display Dim-2

Conn EXIT-19

. Conn EXITfZO

Conn EXIT-17

SWR 2-F 1
S SHUTP B-NC

S SHUTP- EMG T
Lamp (D)

Display Sim'3,5

Clock (+etc)
lamp bank

Conn E 5-7
Osocillator-2
Reiay Card Shutter‘4v

Conn EXIT-18

SWR:2-13 1

14

. From

RR 7-17

RR 7-V



SWR 1 Logic

Pin Wire To Out To

1 1 OR4-4

2

3 : _ 1 NOR5-32
4 a=T

S a=3 S B-3

6 a=5 S B-5-

7 a=4 S B-4 .

8 A 1 OR1-29
9. a=6 SaB-6 ‘

10 BCD a=2 Comm RO-61

11 : -

12 1 OR3-7
13 COA signal

14 CHB signal

15 o

16 :

17 a=F

18 GND 1 GND pt
A 1 OR4-7

B 1 NOR5-23
C a=l SgB-1

D .

E

F BCD a=1 Conn RO-60

H FV _

J .a=2 SaB-2 . .

K .1 OR3-25
L 1 NOR5-22
M BCD a=4 Conn R0O-62

N .

P CHA signal

R o=P

S

T

U a= _ (1 Conn.P-11)
v +5 VDC - 1

+5 pt

New
Location

OR13-31

PROG A-13
PROG A-14
OBSOLETE

S 'SCOPE B-NQ .

.OM13-17

OM14-17

. PROG A-14

OBSOLETE
S SCOPE B-NC
PROG A-38

[ S T WU S WP T

In From

=

=

(1

(1
(1
(1

(1
(1

(1
(1

RR3-3

RR1-3 |
SaB-3 (RO-3)
SaB-5 (RO-58)
SaB-4 (RO-4)

SaB-6 (RO-59)

RR5-V

Conn P-7)

Conn P-8)

Conn ID-9)

Sscope B-7)
RR2-N

SaB-1 (RO-1)
RR1-N

RR2-13

Conn RO-60)

_RR8-15
‘SaB-2 (RO-2)

Conn RO-62)
PT-9

Conn P-9)
RR6-L
Sscopg. B-8)

Sscopg B-9)
RR1-7



'SWR 2 Logic

Pin Wire To .

1 c-b :

2 PNT control

3 OR 26 in

5 CPY control

7 . Common "AIl-. (U sync)
g . - OR 25 in

11 Common BO:

12 PER control

13 Ground bus

15 Common BT (y sncy)
17 - Common BU (Ax sync)
18 S=9 control

B LIN control

D AB signal

F +5 VDC bus

J Common BV (4y sync)

L TIM control

N FRM control

R . W=1-4,7-8 control
T CAA A'signal“

\'A . S=8 control

bbb b A e bl bl el ke ped

Out To

ES2-T
OR1-5
ES2-4
DB1-3
OR1-7
D20-26
Conn ES-13
AP1-B '
DB1-D
J21-25

ot

Conn P-14

.1 Conn ES-15

1 AP1-15
1 J21-26

1 ES1-13

1 ES1-8.
1 +5

1 PROG A-22

In From

1 C-D |
{1 Conn E5-16)

{1 Conn ES-2)

1 RR7-N
OBSOLETE
1 SWR1-V

1 RR1-17
(1 Conn ID-3)
OBSOLETE

OBSOLETE
1¢-J
1 SWR1-17
1 RR2-T
(1 Conn ID-4)
(1 Conn ES-1)
(1 Conn ES-14)
1 RR4-11

(Syg -Comm)

1¢-9 ,
1 RR6-15 .
(1 Conn P-13)

16



Oscillator

Not used

Not used

Not used’

To

0SC-3

+28 VDC
point

RR 8-17
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CONSTRUCTION AND OPERATION SPECIFICATIONS FOR IDCADS

INTRODUCTION

This’réport, Part II, is the continuation of the IDCADS
report begun in Part I. Part I contains a generalvdescription and
design information for the four instrumentation paékages.

Part fI'ébntains the operating and calibration'frocédﬁres,
design details, and maintenance inf;rmation for th¢ cpntrol console
and the assoéiéted electronics.

The'réport is in three parts; this volume and tﬁo appendices..
This volume will contain the explanatory text in the first paff, és
well as calibration and operating instructions. The second part
wiii contain detailed circuit connector information which describes
the desfination of each wire leaving each pin of.each circuit boar&.

The first appendix is the completion of the connector:wiring data.

‘Appendix II contains the schematic diagrams of the circuit boards

in the system and of the interconnection between boards and consoles.

———



LOGIC

The logic éection controls neérly all timing; ;equencipg, and
information handling. Most of the inputs come from the Experiment
Select'Se;tioh as 1ogic levels for a partiéular type'of operation,
Other inpuf,éﬁd output locations are 1.D. control éﬁd'ﬁéfa and
the Exit lines. |

Thefe are’ five major divisions inlthe Logic éection. They
are designated as follows: 1 (initiate) logic, C.(COunt) 1ogiC5
PT (period%time) logic, F (frame) logic, and the pulse chain
source. The pulse chain source consists of a precision.oscillator
at 107 hertz‘whose output goes through a_pulse—fofﬁing network
and into thévvarious gates to be routed to the selgcted chain. 
‘These are'identified as the P, T, F, or clock_cﬁain; Output of
the P -chain gbes through a series of di&iders whbse.dutpﬁts are
respeCtiveiy'iO”, 103, 10%, and 107 PPS. These outputs go into
the contadts 6f a switch in the ID control panel where they may
be selected individually to. drive the Period (or Y) countér; In-
the case ofAthg‘T chain the output goes to a diffeérent seriés
of dividers in order to get 2, 200, and 20000 PPS}"'Thése three
lines go inﬁb one deck of the Master Timing (a) switch iﬁ order
to operate the,Timed sequence of operation. The Flchéiﬁ also
goes through a series of dividers to get 105 PPS, whiéh goes to
the F logic. :The last chain is the clock chain whigh furnishes
one pulse ber second to a seconds counter. This élock consists
of a counter.whith increases by one for every input_éulse and
" displays the count continuously on the front pane1 reaaoﬁt. The

clock counts through 99999 and starts over or can be reset to zero



with a front'panel switch.

Initiaiibn of the system for a run cycle is under control of
I logic. To start the system the Initiate switch is.depressed
and released. This switch is located on the Data panel. Actuation
of the switch sends a D.C. level through PGS. PG8 was opened by -
- the General Reset pulse which resulted ffom the end of the last
cycle or by eepressing the Abort switch. Abort is also on the
Data panel.e The DC level through PG8 goes to clear counters A
and B and to epen PGl. PGl has a11 PPS input from the clock chain
constantly, so that the next of these pulses to come along after
the gate is open is able to pass and start the cycle. In this
way the beginning of each cycle is controlled by the basic timing
pulses rather than the random actuation of the Initiate switch .
PG.14 is opehed by the initiate pulse through PGl if the o switch,
the p switch (experiment select), and the w switcﬁv(detector select)
are in certain specific positions. .If PGl4 opens, the saﬁe pulse
that went through PGI also goes through PG14 after ﬁhich it
.reéloses itself through a delay and then goes to a gating system .
which determines whether it initiates the F, P, er T logic. The
selection is made by the p and o switch positions. The remainder
'of the I part of the logic is composed of switehing gates which
determine which circuits are initiated dpending Upoﬁ the settings
of the p, a, and w switches.

The fﬁnction_of the C logic is to control the two console
mounted UP/DOWN counters, callea AA'and AB'- AA is used to count
the pulses‘ffom the detectors on the mechanical module. There

are two inputs possible for A One is marked +CHA, the other -CHA.

A’



Both go ihto”a gate circuit which has two outputs. The + output

is +CHA and goes to the + 1nput of A The'other-is the minus
output and goes to the minus, or rever51ng; 1nput of A The gates
are arranged so that either +CHA is allowed to pass or both CHA
and CHB are allowed. Provision is also made fpr'éonheéting both’
inputs thfough'gates to' the corresponding inputs of iB:

the normal input for‘AB is used to count various functions as

However,

follows under control of the Count Control (Scc)_switch on Experi-

ment Select. ‘When Scc is set to Frame'position;; A, counts up .

-B
one every time the AY countér in ID Control getS'a:éync pulse.
. If Scc = LiNE; AA increases by one for every AX. sync from.ID_
Control. When Scc = COPY then XB counts with XA:' When Scc. is-
set to PERIOD.then'XB counts one for evéry Y (period pounter)'sync

pulse. If Scc = PNT (point) then A, increases every time a pulse -
goes to the Integration Time Switch on the Logic panel, Ahqther

possible inpuf fof.XB is from +CHB through a gate3idehticailto
the input gate for'XA. This input signal also Comés'from thé_\
detectors on the.mechanical module. Tﬁe remainder -of the C:logic
is mostly gates to allo& clearing of.fhe two couﬁtefsfunder
differenticonditibns. Both counters have.an interh;i memory which
can be held or released by a ldgic‘level. Each counfer élso has
a circuit to Aetect the highest counter'digit-béing:feachéd._ Thié
is used in cdnjunction with the DN switch to turh on an overflow
11ght wh1ch shows that the count is hlgher than the d1g1t which
the DN sw1tch has selected. | |

The P (period) and T (timing) logic ciTCuits are grouped

together and called the PT logic, since the functioné are nearly



the same.. Tﬁé Period part of the logic is the simper of the two.
PGS 1s opened by the P initiate line, which allowé_the 107 PPS
from the_oécillator to pass to the Y counter (period counter .in
'ID>Contr§1)'tﬁrough the frequency select switch. Ciosiﬁg of the
PG5 is doneAby either the general reset or. by fhg Y-éounter sync
output. The sync pulse either goes to PG5 direét or through PG4
depending ﬁpbn the setting of Sa. If Sa is set fo Time or View
then the sync pulse goes'thrqugh.PG4; if set to. Period then the
path is direct. If the path is direct the syné ﬁulsé closes PG13
to end the cycle. General reset closes PG4 after the end of
the cycle:‘.PG4 was originally opened by a sync puléé from the
Integration Time counters. The Y-counter sync pulse also goes
through PGll;if.PGll is.épen;. This gate is opened.By the I logic
‘and closed either by general reset or in the sameiwéy that PG4 1is
opened. Outpuf of PG11l goes to form the F Interrupt initiate signal.
To ini;iafe the T logic part, a signal comes from I logic
td open PG3. Input to PG3 comes from the T chain, ﬁhrqugh the
gate and out to the count input of the Integration Time counters.
Theée'counters may be preset by front panel switches so that a
sync pulsé comes from the counters when the number of pulses
set on the switéhes have come from PG3. This sync pulse closes
PG3 and thevlntegration couﬁters are reset. The last gate in this
' subsectioﬁ is PG10, whose prime purpose is completed after
the Integrétion Time counters finish their count. This is
done by opehing-PGlO_using the éync pulse from the'éounters.
Then a frame‘control-signal is allowed to pass tﬁroﬁgh PG10

and end thejcycle,at the end of the frame.



The nybéic is the last and largest subsectioh of the Logic -
section; it-is cohcernéd'mostly with controlling the framé mode.
There are'two input pulse trains, one is the 1054P§S from th¢ F .
_chéin, the other is the output sync pulses from the‘Poinf Dwell
Time (U) counter in ID control.. Tﬁe 10° PPS comés;into PG6 and..
goes through to the input of the U counter. This gate is opeﬁedv
by an initiate pulse from the I logic and closed by either thev
~general reset .or by the sync puise from the U—couhtérf. The pulse’
~that opens PG6 also opens PG15, és does general reset. PGiS
is closed by the F interrupt initiate and by a‘sync ﬁulse from
AX (number of horizontal steps counter) in ID contfoi.__Output
of PG15 goes to prepare AND 1 to switch states or to go through -
AND 1 if it‘is'in the proper state. Input to»PGISIiS thé output
of a dividé-by-five counter who§e>signal source 1is t};evloS PPS
from.the F chain, but which comes through PG16 in this case. The
output 6f the divide-by-five counter also acts as the input to
ag additional divide-by-nine counfer which givgs a delay of 0.9
miliisecoﬂd“ih addition to the 50 microsecond delay.from the first
section. Both delayed pulses go through an ”or" gate to do the
same job. :Thé delay counters are1reset to zero-by’thé U sync
pulse. The gate whose output drives the delay counters is PG16.
PG16 is opéned'by the U sync pulse and closed by éeneral reset or
by either of.tﬁe deléyed pulses described above; |

The gates just described are used to start a ¢yqle and -
furnish somé of the necessary delays. The next twb gates and AND 1
are involyea with AB control and to reset some caunters. PG12
output is the input for PG13. input for PG12.1is from'AND 1 output,

and is closed only by a Temporary Halt signal. PGlZ_is'opeﬁed by



an F interrupt initiate pulse, by the output from PG4, and by

_ genefal rését:; PG13 is opened by F interrupt initiafe; and has
‘two outputs désignated "open'" and "cloéed": The '"closed" output
~ goes thrqugﬁ some gates and a delay to open PG8 théh-aliows

the clearing-of A, and AB.- The "open" output goes to the C logic

A
as an input to PG7 to reset Aj, to the C logic to 6peh PG2 for

A
D20A.,

A, input, to open PG6, to reopen PG13, and to reset D18, D19 and

The‘gafes marked AND 1, AND 2, etc. are unusualiin that they
have two'signal‘inputs which are aléo the open inpﬁts; When a
signai comes into an input the other input line is opened. Then
when the secohd input line gets a signal it is allowed to pass.

A third input on either of the signal input lines would also pass

but the way -these circuits are used this is not allowed to happen.

AND 1 gets an input on one of its signal input linés from either
the SQ microsg@ond or 0.9 millisecond delays, whiéhever is allowed
to pass to it.' The other signal input line is acfifated from
Prog. A reinitiate, from primary F initiation, or from recording
.delayvcircui£5vin F logic not yet describéd. Reset of AND 1_
is by its OWn outputbsignal, bj general reset; aﬁd'the output
of OR1 - 19. | |

The remainder of the primary and AND designatedAgates are
involved witﬁ recording control. PG-17 allows thé,los PPS from
-the F-chainlfo.paSS to the delay counters D18 thfqugh D20A.
 PG17 is opened by the output of OR1 - 19 and close&’by'G.R. or by
the 0.50 sgéond delay output. Theldelay counterssareia series

of five decade counters gatedito furnish an output after 0.01



seconds, 0.02 seconds, 0.03 secbnds, and 0.50 seconds., .Each

of these outputs'go through a one-shot multivibrator. Each one- -
shot sénds aApulse to one input of AND 2; AND 3,.AND 4, and

AND S. Théiopher input to these AND gates comes”fromfthé U-sync
pulse through-a group of gates wﬁich.select which of the'AND'gétes
~will get this input. ConditioﬁsAunder,which the U-sync is

allowed to-the;AND gates are satisfied.when the sysfem is set to
area or periodrscan in either period, frame, or timed mode and

when recdrdingvon any instrument 1is going on. Under these c0nditipns.
if the tapé recorder is being written on, and if the Detector Select
switch is nof'set to select bdth ID3 and ID4 tﬁen one input to AND 2
will be.puisedronce. If this happenS'before the other AND 2
inpgt-is pulséd the delay counters will start a copnt'which.will:
run for 0;01 éec. after which the 0.01 sec. one shot'will fire aﬁd'
send its output through AND 2 and out to make one input to AND 1. :
With the same detectors selected and the printer.beigg‘used, then .-
the-0.0S'seéond one-shot is activated through'AND 4,'td-dq thg same
timing operatidn.v When.the Detector Select switch ié set to ﬁée
both ID3 and ID4 together then AND 3 is used insteéd of AND 2 and
AND 5 is used instead ofIANDF4 to double the recording time to
allow for twice the amount of'information. |

Miscellaneous circuits make up the rest of thé Logic Sectiéﬁ,:

One is thé»shUtter control éircuit which opens and closes an

opaque shutter over the photmulﬁiplier to protect it.from exc:ess"=
light. Contrbl is by‘a push button with a lighted face. Oﬁe
section of thehface is on when_the shﬁtter is opén aﬁa off when

closed. Another section is on when an overload condition has

]



tripped fhe emergency circuit and closed the shutter. The third
section is-Qn all the time and identifies the_switch. In oper-
ation the switch is depressed to change the-state'of flip-flop.

The flip—flbp has twé outputs called Q and Q. Oneiqutput is
high_when_fhe other is low. When the flip-flop4changes state,

the output that rises triggers a one-shot which senas a wide

pulse through amplifiers to one of the step coilﬁ of a bidirectional
stepping motor. The pulse causés the motor to moveione step, which
moves the shutter either to open or cloged. The other output of
the flip—flpp goes to the coil which drives the motor‘the opposite
-direction. . Identical circuits exist for shutters'on'éach light
sensing device mounted on the Mechanical»Modple,.th-fhey are
located in_the section which primarily has control.

_ Anothérfcircuit using a stepping motor is the aperture.
controls. This is a precision stepper which’makeé steps of 1.8°
with an accuraéy of =3% nonaccumulative.. It is used to position
a disk arodﬁd'fhe perimeter of which 22 precision apertures
are moUnted at intervals of 14;4_degrees, or 8 steps apart, cénter
to center{“There is also a 1arge cutout (clear .aperture) whose
center is 16,§teps from the centers of the aperturés on each side.
Stepping is done through a control board which is purchased with
the motor. iﬁ order to initiate a stepping sequencé the forward
or reverse‘push.button is depreseed. ‘This opens a gate which
allows a pulse chain to go to a counter and to an'input of the
motor control board. The motor takes one step for each pulse to
the control board input; so the counter is in sfép with motor

movement. Therefore, when the counter goes to the count of 8
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the gate:is-éufned‘off to stop the pulses. Locatéd”iﬁ.the_Experi-
ment Select section is a separate circuit‘which éllows the clear
aperture to be stepped to directly from any locétion; Centering |
for the clear'éperture is done by use of the'readéoﬁtlsigﬁél.
Read-out signals come from a digital encoder‘attchéd to.the motor.
shaft. The dutput signals from the encoder‘go'thfongh a decoder
circuit whichrdrive lights on the front panel to show which
apertﬁre is being ﬁsed. In the case of the clear aperture the
read-out sigﬁél also stops the motor at the propgrkplace.

The high.foltage indicator lamp is mere1y an indicdtdr to
show when‘high voltage is applied to the photmulﬁiplief tube.
vThe other detector power supplies also have an indicator oh:the
appropriateipanel. | s

Four'gfqups of panel switches control the Logic section,
- exclusive of the external controlls. -The simpler ones are the
Oécilloscope display switch and the digital voltmefe? display
switch. Tﬁé,oscilloscope switch, along with the'Y/Z modulation
switch, determine the input to the scope. The display swif;h
operates gates to allow the scope input to be frdm Channel A or B
direct or from Core A or B, or_ffom an external‘éburce. Y/Z
modulation refers to the input terminal of the oscilioscope'USed.'
On Z modulétidn a raster type %weep input is impressed on the X
and Y inpuﬁs, with signal information on the Z,_ér:intensity, input. .
In Yy modulation the X input is the same bﬁt signai input goes iﬁto
the Y input. In the case of the DVM switch the input is simply
routed from the particular source to the DVM.' In both cases a

light is turned on to show what is being measured.



One of the more complex of the two major control sQitches
is the Detector Select (w) switch. This switch determines if ID2,
ID3, ID4, ID3 with ID4, or the photqmultipiier ié being used as -
detector. It also determines whether pulse detectién or voltage-
to-frequency conversion detection is used. An auxiliary function
is to furnish one input to the multiplex contfol_board. Control
output frdm ﬁhe switch goes mainly to enable logig“gates for the
various funcfions. ~One deck of the- rotary switch'oﬁeratés
-indicator lights mounted on the front panel.

Last of these switches is the Time Scaling Control (a) switch.
This switch sets the system to View, Frame, Period, or Timed modes
of 0peratibﬁ. In View no information is being recorded. This is
merely a fihding mode in thch the image>dissect6r and the oscill-
oscope screeﬁ are both swept in raster fashion and the deteﬁted
image impressed on the face of the oscilloscope by intensity -
increases. ,iﬁ Frame recording may be done. The raster sweep and
the signal_iﬁdication is the éame except that onlffoné complete
scanning pags is made. Since recording is possible,;the'scanning
is slbwed.by the AND gates and delay éircuits previously described
to allow time for recording. Reading may also be done (as from
tape or computer) in this mode. Period mode is thé}same except
that the numSer of frames: (or full scans) made is determined by
the number ﬁossible during the period of time set‘on'the'pgriod
(or Y)_counter in ID control. Allowance is made for the last frame
to Be completed if the period ends during a frame. Timing is
approximétély the same as period. The timing‘switches are the

Inpegratibn'Time Switches (8) and are three<working thumbwheel

11
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switches and one dummy switch. Under the 4§ Switthes are three .
small indicators to locate the'decimal-poiﬁt;‘ﬁhiCh is set by the

'd switch. .Possible time elapsed is from‘:001 séconds to 999;

- seconds. In.this operating mode; a number of fraﬁes will Bé‘
covered, ' The number appears on the time(set and ‘on the time
necessary for one frame to be completed.

Theré are two digital displays which are slaved to the readout
of right aScension and aeclination generated at the telescope. |

lIn the new system many changes were made in the layout and
contents of the Logic and Data panels. The front panel is now
one large:panél hinged at one side for access.. Added to the
front panei.are the controls for the Experiment Seléct and.the
ID ControlAassemblies, The circuits for these two-aésemblies

have been.added-to the Data area of the_rack; The panel readouts
for Right Aééeﬁsion and Declination have been removed and feplaced
by the control and position readout for the mechanicél assembly °
rotation.

Also removed are all'élements dealing_with-Peridd opération,
and all circuits concerned with the digital voltmeter. Double
chénnel inputs have been reﬁoved since only one input is now
available'ét any one time.

The Detéctor Select switch has been changed to select between
a photomultiplier and én Image Dissector tube, and tﬁe Oscillo- |

-scope selects either Channel A direct or the computer output.
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IMAGE DISSECTOR CONTROL

Th¢ ID control panel primarily controls image dissectors
2,3, and 4: AThesé controls consist of a digitallX.generated Tamp
for each axis of the ID tube, a center location control for each
axis, a sﬁep size control, and shutter circuits, ther major
front panei controls are the dwell time and period counter controls.

Basis.for the ID control timing and an imﬁortant part of
the Logic fuﬁétioné cdmes from either the Dwell Time or the Period
counter. The two are alwaYs used separarely. Bdth‘counters operate
in the same way so the description of the Dwell Time only will
be used for both.v The Period counter has six decades and the
input is either-lO“, 105, 10%, or 107PPS selected by a four
position rotary switch. Dwell Time has five decades and an input
of 10° PPS. Timing is done by setting a bank of thumbwheel
switches ‘on fhe front panel. In operation the switches are set
to the desired time interval and the counters increése until
their output binaries are'equal to the switch settings. At this
time a one shot multivibrator is triggered which simultaneoﬁsly
resets the counters and sends a pulse out to the Lpgié panel and
to the_inpup of the horizontal sweeb circuit.

Horizontal and vertical sweep generating circuits are
identical. Three thumbwheel switches for eaéh swéep'éircuit
are preset in the same way as in th¢ Dwell TimingAcountér, and the
counting andifeset operation are identical. However;'in this
case each sweep circuit has a second counter whosé count is_

identical to the preset counter at all times.



" BCD output of this second counter is the input-fo a BCD to
decimal decoder; so that the output of the de;eder'ié an analog
voltagé direc;ly proportional t0'thé counted value of the counters:

Outpuf~ffom the reset one-shot of the horizonfél sweep goes
to the inpuf of the vertical sweep and-tO'the_Logié'Panei: In this
way after‘éyery horizontal line is completed the sweep moves up
one step until the vertical counter reaches its préset value; at -
which time both vertical and horizontal are reset'aﬁd the sequence
can be restarted by the neéxt input pulse from the Point'bwéll
Time counter.

In order to get the proper voltage and current tO'drivé the
sweep coils of the image dissector tube a number of pperations
must be performed on the output of the BCDAto-deqimai-cohverter.
Only one sweep channel will be described; since éhé’other is
identical; First, it is necessary to set the mosflﬁegative point of
the sawtooth to a precise zero (or ground) point.: To do this an.
operational gain-of-one amplifier with a zeroing pot. is used; This
pot is a precision.ten turn pot with a vernier read;dut dial and
is mounted on the rear panel in an aé;essable position. This is
necessary so that when the step size is changed the lower left
corner of the area scanned will not move. Step size ié éhanged

by varying the gain of the next operational amplifier, using a

single thumbwheel switch on the front panel. This is called the Points

per Inch switch and controls the distance each step of the sampling
~ point covers. In this way the image may be magnified electronically.
The final gian stage is an operational adder and driver

stage. In this stage the zero point of the sawtooth sweep signaljv
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is set to near‘-20 voits so that the scanning pointé‘starf‘in the
lower left corner of the image dissector tube. In.actual practice.
the éxtrene_lower left point is off the cathode since thg cathode
'is round and it is desirable to scan all of the'afea. A fuli
sweep of.the'cathode then ends in the upper right»éqrnér with the
sweep amplifier outputs near +20 volts. Each final ggin stage
has a precision pétentiometer mounted on the reér for_édju§ting“
- the gain and anothef for shifting the D.C. outpuf leVel-so that-
the full sweep begins at the -20 volt point and eﬁdsvat the
+20 volt pbint. In practice the gain is adjusted bf observing é
precision grid and correcting the gain so -that a precisé number
of steps is needed to cross the'grid. This is the'reason the'
+20 volt points are not exact. ”
The.Iﬁ_Céntering controls on the front panel change sweep
starting location. This is done by adding voitages'into the final
_ gain‘staée; The voltages come from the front parel switches and
a resistor éhain. Complete range of variation is oné inch in steps .
of one—thoﬁsandth of an inch. |
The efror signal from the guidance section i$ added iﬁto the
amplifier and is the final input. The output of each gain stége
then goes to one axis sweep coil of-the Image Dissector tube.
The drive for ID2 and ID3 has one final gain stage. There.
is a separate final gain stage to drive ID4; They are identical.
e#cept that an electronic switch disables ID4 when ' not in use.
'All front paﬁel switches are used in common except thatAiD4 had its
own centeiing switch bank. 1ID2 and ID4 share the same distrimin-

ator :control, but ID 3 has a separate control. ID4 also has



separate final gain and level control potentiometérs mounted on
the rear of the panel.
At the output of the first amplifier following the BCD-to-

decimal decoder a line is taken off to drive the horizontal

(or vertical) amplifier in the 6scilli5cope mounted in the console.

Each one of‘these lines go through two sample—and-ﬁold circuits
before going to the oscilloscope. |

Other controls and circuits are: "the shutter circuits
and switche;;fof ID2, ID3, and ID4, filter;wheel controls for
iD3 énd ID4, and the Frame Sync and Unit Scan switches. These
last two send levels to the Logic Section.

The new version of the system moves the ID Control panel into

the Logic/Data.circuit locations and removes some of the functions.

The Period count function is the largest block tp_be removed,

17

Next is the ciréﬁitry to- control the second Image Dissector tube, ID4.
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DATA PANEL

This sgétion has control of the recording and reading functions.
Its contrdlling signals come from the.Experiment"Sélect section,
from the>Lpéi¢AsectiOn, and a small amount from the I.D. Control
section. .Other functions included are photpgrapﬁic.tontrols,
filter wheei confrols and readout, pulse divider circuit controls
- for ID3 and ID4, comments and identification swifches, aﬁd the
count aigebra control. |

By far the largest part is the recording and reading part of
the Data éeétion. The reading, or input, parf is'maiﬁly the IMTM
boards (Input Multiplexer -.TRANSFER MEMORY),rthe-programmer'boards,
and the iﬂput sources., Input sources are the computer, the tape
recorder, and two counters. Counter A is génera;iy the'on1y
counter qséd, and it counts pulées coming from fhe Image Dissectors
or the photmultiplier.. Each counter has a memory incorporated
so that the reading can be held in the counter fof the necessary
time regardleés of counter input changes. Hold and release of the
memory,is'controlied by the Logic section. No matter which input
source‘isvused, the BCD output from 'this source goés7to,the inputs
of the IMTM boards. fhese boards are primarily-made up of four
four—bit.ﬁu}tiplixerS'in parallel and é 4 bit memory. There
are seven.IMTM boards of which zhe first six ére each one BCD
digit and the seventh is the sign. Two control 1iﬁes from the
A Programmef select which inputs are passed through the multi-
plixers to the memory. The memories are controlled by an input

from either the A Prdgrammer for parallel reading or from the



T Programmer for serial reading. This typé of memory changes output °

state to'corredpond to the input whenever a high 1é§ei'is~app1ied
to its control 1ine; When the control line is low then the mamory
~output is. constant regardless of input chgnges._ Serlal readlng is
only used durihg reading frdm the magnetic tape unit. All other .
read modes are parallel | |

Output of the IMTM boards go to both the d15p1ay-c1rcu1ts
and to the-Output Multlplexers. The d15p1ay-c1rcu11$.con515t of
a parallel group of multiplexers whose outputs go through "and"
gates to the same type of memories as those in the IMTM boardsA
Twenty-four llnes go to the multiplexer inputs but the output
sélections are gfoups of eight. Since the coding is in BCD
form, withAfour lines making one decimal digit; theﬁ.it follows

. that there are six decimal digité into the multiplexers and

~ groups of ‘two adjacent digits are selected for the Qufput. Seclec-

.tion is made by -a "count-of-five" counter.which isdinéremented
by the DN SWitch on the front panel. From the multiplexers; the
two selected digits.go-thrqugh "and" gates which allow their
memories to.be set to zero under control of the A Programmer.
Memory output is the input for a pair of digital;to;analog
converters whose output goes'through an operatioﬁaluamplifiér to
the Z—inpdt to. the oscilloscope. In this way the oscilloscope
gives an 1ntens1ty modulated display of- the 51gna1 strength
variations from whicheyer instrument is being read through the
IMTM boards.

Since whatever is read into the system will need td be-recdrded

on one of the output recording devices, the IMIM board outputs also

.20



~go to the Output Multiplexer (OM)_Boards.” The only eXception to
this is in No‘Record mode or in View mode, where the'bbjéctive is
to look at;the~oscillbscope display of the objecf'of interest.

All the inpﬁts to the recording devices are conneéted in parallel
to the multibiex outputs} so that all that is neéeSSAry to record .
on a partic?lar device is to select it from the paﬁel swiééhes.

In the case of the tape recorder it is necessary'to_go through

the TSR cards, which convert the parallel nature of the multiplexer.

output to serial, since the tape must be recorded in’seria; form.
Programmer.T furnishes the control 1inés to the TSR_éards.«

. Theré aré many more inputs to the OM boards fhan just_from
IMTM. Alivthe éwitches and controlls andvindicatorsbwhose status
is to be recorded . go to other inputs of the OM boards. In order
to select which of these inputs is transferred to thé output of
the multipiexer, a counter output from Programmer B is used.

In general therévare two kin§§ of recording done in the
system.. One is heading and bookkeeping data under the control
of the B Programmer. This is switch position, clock reading,
module position, and so forfh. The other type 6f_recording is
the signal_infdrmétion from the detection devices on the mechanical
module or thevplate scanner and is primarily controiled by-the
A Pfdgrammerﬂ 'Both programmers will be described later, along
with the C and the T programmers. |
Controllsignals to the read-out devices.ére‘pfimariiy from one
of the progfammers or from Experiment Select. The programmeré
themselves get théif,control signals from Experiment,Selecf,

from Logic; and from each other. Programmer A_isjﬁséd for all

21
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read or write operations. Initiation of this programmer is a
p@lse from Logic and is repetitive. Time Between pulses is
controlled eifher by a fixed delay in the Logic seqtion or by

~ the Point DWéli Time, whichever has.the longest dgiay time.

This input puise takes different paths through Prog. A depending
largely én which line from Experiment Select is seiected._ Some
of the many functions that the A Programmef outpuﬁ performs are
as‘follows;

A pulSe to the display memory to initiate a tréﬁsfer memory
(IMTM)Fread into display memory. |

A level to counter A and B memories to hold'ﬁhe memory reading.

A pulse to Prog. C to initiateciearingof the counters. Also
clears the disblay_memory.

Pulses to control IMIM multiplexer.

Parallel IMTM transfer memory read pulse.

An output pulse to the computer to initiate‘thevEncode function.-

The Run éqmmand to the coﬁputer.

A pulsé to initiate recording on one of the oﬁtbﬁt devices,
determined by Record Control from Experiment Select.

A pulse to the logic to reinitiate the sequence...If this
pulse isAStopped for some reason then the logic will reinitiate
itself by the sync pulse from Point Dwell Time." |

Operation of Prog. A is fairly straight forward for the ﬁbst'
part. The initiating pulse goés through delay circuits to "and"
.gates which are opened by logic levels from panel switches in order
to direct the initiating pulse into different paths, depending-v

upon function. The first division has two paths; one to read tape,



the othef té-iecord on any of the output devices or to read the
computer. fTﬁe next division'has three ?gths; one.to_read IMTM

into the display memory, one to read from the-compuper, and one

to record on anything. Last is the selected lines-Which determine
which of thé recording devices will be initiated, or that ﬁone will
be. Thenﬁthé_pulse goes to the Logic to reinitiate the recording
sequence.

Programmer B is almost exclusively concerned with_the_reco:ding
of non-tesy-data information. As such, it only operates at the
‘beginning of a recording sequence or as a separaté'sequence‘to record
ﬁbookkegpingﬂ“information such as heading,:time; comments, etc.
Three main.gections make up the B Programmer. First is the counter
whose output lines operate the multiplexer sele;t.linés on the
Output Multiplexér boards. Next is the gating andvdelay circuits
thcﬁ cohtréi countihg interval of the B Programmer, as well as
select the.recording instrument and the specific sequence to be
recorded. The last section is the counter and décoder whigh
controls thg nﬁmber of lines of information to be recorded and
turns off the‘B cycle. Operation of the B Progrémmer,begins
with a single initiate pulse from the Logic SectiOn;; This pulse
presets the O.M. control counter to a value selectéd by the
P-switches on Experiment Select; opens. the gate which allows the
B Programmer to restart internally;.and sends the'first record
command through thé system to the proper recordingvdevices. The
pulse confinues pést the record start and goes back around the
loop through some delaying circuits in order to update both

internal counters and to continue the cycle.  This loop action
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continues until the cycle control counter'increments té its selected
value, af whiéhﬁtime a reset pulse is generated ana the loop opened.
At this time the console General Reset circuit is activated and thef‘
system waits for the Initiate switch to be depressed for a restart.
Programmer C serves as a sort of interface board between
programmers and between programmer and recbrding.dévice. One of
the functionS'of Prog. C is to send pulses to the tape'recorder
to prepare if for a read or write operation. -Two different groups
of signals are possible. One group comes when the'tépe is loaded
oﬁ to theAtrahsport'and are used to move the tape throﬁgh the
heads until a specified length of tape is through. The other signal
- group is used every time the tape unit restarts a read or write
operation. An‘end—of—file detector circuit is incorporated to
allow the tape to be stepped from file to file in'sequence. The
tape unit is started in fast read mode by a pushlbutfon on
Experiment Select and stopped at the_end—of-file»marks on the
tape. There is also a circuit to change a front-panel electo-
mechanical.counter by-one count every time .an end—of-file-ié
written or read. |
Another part of the C Programmer is used to sena signals to
the computer to reset the address and to start the computér cycle.
The rest of the programmer consists of voltage ievél changes and
the 70-counter for the tape control circuits.
The laét.of the programmers is the T Programmér, which coﬁtrols
the digital tape recorder. Most of the electronics to control the
tape unit is part of: the unit, but séme external'stéfting and

presetting pulses are necessary as wéll as some voltage levels.
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Two counters, one BCD to decimal converter, and ‘a number of steering
gates, delays, and flip-flops make up the major pért'of the program-
mer. .Opergtién is begun by bringing in an initiate pulse on one of
three lines.. One line to read under control of_programmer A,
another line té write under Prog. B control, and tﬁe'other to Writg
undéf Prog. A‘control. The main differrence between the lines is
that the 7-or-10 counter is set to count either»séven 6r ten before
it will reset. This determines whether seven or ten digits of data
are recofded or feadVback. After setting up the ;ohnter; the three
input initiate lines combine so that the rest of.thé'initiate
sequence is the same fegardless of the input 1iﬁe activated. The

initiate pulse simultaneously sers a flip-flop and sends a step

pulse to the tape recorder. The flip-flop Q output.goes high so —

that a gate ih line with the tape clock is‘openéd.. In this way
when the clock pulse returns through some delay ci?cuifry, the
clock pulse becomes the next step pulse. The delays allow time
for the taﬁé recorder to complete its sequence before another
step is sent to it. To stop the clock pulses from ?éstarting the
tape indefinifely, the resetting of the 7 or. 10 counter also
resets the flip-flop, which clbses the gate in the clock line.
Then the proérammér waits.for another initiate pulsé on the

input lines. In order for the A and B Programmers tb know. that
the T Prdgfammer is finished with a group of seven or ten, the

Q output ofbthe flip-flop is used to finish openiﬁg-fhreé gates;

. one reinitiatgs Prog. A after the tape Qrite,'one'réinitiates
Prog. A éftér a tape read, and the other reinitia£es Prog. B after

a tape wri£e-invo1ving the B Prog. Output of any of the three



- gates comes when the last clock pulse comes into (but not thrqugh)
the now closed gate which normally passes the clock pulse on
through to fh? step pulse circuits. There are two clock pulseé
coming into Prog. T. One isvdirect from the tape:unit, the other
goes throughfa circuit, located on the Record Gap Detector card,
which, when the Read Tape switch on Experiment Selégt is on,
forces the thék pulse to go through an additioﬁal delay before
~coming into Prog. T. The direct clqck_goes through no delays at
all and is the pulse that reiﬁitiates Prog. A or B as described
above. If also enables the read line oufput gatésvwhich will be
described later. The delayed clock pulse is delayed lohger for
read than for write and is used to make the tape steﬁ pUlées and
to count up'bbth counters in Prog. T.

In addition to resetting itself and the flip-flop mentioned
above, the 7-or-10 counter also selects the order'in.which'the
digitg are-recorded on or read back from the tapebfecorder. The
1-2-4-8 output lines from the counter go to the cOnfrol input
of the TSR cards and sélects which input is sent>through the
card td fhe tape recorder. This is the parallel-tq;serial
conversion ménfioned earlier. These counter output lines. also
go to a BCD-to-octal converter whose output lines eath»gé to an
and gate. Thérefore only one of the seven output lines.is high
at a time."Each output line goes to the Input Multiplexer ;—
Transfer Memory serial read iﬁput, so that the seriai information
read ffom the tape is stored in successive IMTM éards aha so
converted from the serial form from the tape ba;k to the paraliel

form necessary for the rest of the console.



The other counter is called the 70-counter and is used to
count the number of digits recorded on the tape. Every time this
counter counts from zero through 69 a signal is sent to the tape

recorder to initiate an end-of-file sequence. The console is

~designed so- that a record and a file are the same length, therefore

an end-éf-réqord command is actually sent before the end-of-file
command. Output of the counter also initiates a circuit to ensure
that the record (or file) will be filled out with zeros if there
is not enough legitimate information.

Also external is a circuit to make sure that the 7-or-10
counter is feset between reading each 7 or 10 decimal digit
number. It consists of a relaxation oscillator which is reset by
the cldck(pulses before the oscillator can fire as lbng as the
time betweeﬁ pulses is short. 1In other words if a clock pulse
fails to arrive before a certain time the oscillafdr sends a
reset pulse té the 7-10 counter. This time is set to be more
than the'timé to read one decimal digit but less fhan ﬁhe time
to pass through an end-of-record gap.

The.néw'system removes some of the old functions to make
room for the tircuitry_from the ID control and the Experiment
Select, as well as changing the panel as described at the end of
the Logic description. The photographic section haéibeen

removed, as well as the circuits for two Image Dissector tubes.

27
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Experiment Select

The expgfiment select section contains controls to determine
‘which instrument will record the output; what inforﬁation will be
recorded, the tape recorder controls,-the'opticai positioning
éontrols, and a contrél to determine the input to the B counter,

To contrbl the readout selection a bank of 5 pushbutton
switrhes are used; arranged so that only one switch will remain
closed at a time; Tﬁese switcheé send appropriafé 1ogic ;ignals
- to the Logic and to’ the Data sections: |

For the éelection of what will- be recorded;tfhe-actual
experimenf-geiectidn,‘a'group of ten lighted pu§h,button switches
are connecfed to operate in the same manner as the readout. select
bank. These-éwitChes are designated with the Greekvletter v
akd send outﬁﬁts to a readout decoder circuit whiéh converts'the
decimal outﬁut to BCD for recording pufposes, and -to the Logic

and Data pénéls as logic controls. The function and color coding

of each switch is as follows. The programmers A, B, C, and T are

in Data.
HEADING - White, light level higher when on.

Furnishes a control voltage to the B-programmer to

-allow readout of Sequence d for the photométry heading.

ONE CHANNEL DATA_— Green in upper half and lower left quarter. -
Yeilqw in lower right quarter controls B-programmer to
record seqﬁence C for single channel data recording.

REMARK - Ali white. Controls seguence e thrqugh;B—programmer
-to fgcord information from special switch banks which

are not built into the normal readout.

29



FRAME COORD - White - éontrols sequence a through the B-programmer
‘.to-record time, position of R1 and‘RZ and theta, and
'the setting of the ID1 positioning cohtrols.

2 CHANNEL DATA - Upper half is green, 1ower'right.quarter yellow,
lower left quaiter yellow,i Gives same result as 1 Ch.
Déta excpet-the B counter reading is recorded.

AREA SCANY-SUpper half green, lower half yellow. This is the
normal mode of operation. In this modé a raster is
séaﬁned and the output of the ID tube sent as pulses
inﬁolthe display circuits and to one of the recording
devices. The first three lines of sequence c are
recorded under control of the B programﬁer; then control
is shifted to Programmer A.

PERIOD SCAN - Uppef half yellow, lswer half green.-.Scéns

| ﬁnder control of the Period counter in image Dissector
Control fanel.

PHOTO - Blue. Controls sequence b for recofding.photogfaphic

data.

'READ CORE - Red. Sends the proper logic signal to the Logic

and the Data panels to control the readout of the computer. .

The 'A-programmer is used.

READ TAPE - Red. Sends the proper logic,levels'to‘the.Logic’
and Data panels to control tape readou;.A The T
prdgfammer, the A prbgrammer, and the‘C‘programmer

. are used.

30
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Optical positioning is a rotary switch, designated Mode
Select, which has at least seven positions. Tts purpose is to
operate the circuitry to move two separate slide§ located on the
mechanical module. These slides move various optical elements
into the péth of the image from the telescope so!that the. image
is directed to the proper sensing device, such as photocell, image
dissector, or phétographic plate. Five colored lamﬁs are
associated with the switch to show when the two slides have
arrived at the seleéted'locationé.

Additional tape controls are the forward/reverse switch, the
step—one-fiie‘switch? and the file counter. The-forward/feverse
switch sénds,a.logic level to the tapé recorder to determine
direction. The step-one-file switch”and its associated circuitry
start the tape running in a high speed read mode until-an
end-of-file marker is read, at which time é signgl is sent to
stop the tape and to count the file countef up or dthAone; the
direction determined by the forward/reverse switch;

Last of the major controls is the Counter Control switch,
which is a six.position rotary switch with indicafdr;lamps to show
switch position. Logic levels go to the Logic section-in order
to route the proper signal into the B cdunter.

" In addition to the above is the main power switch for
the console, the Calibration Lamp switch‘Which turns a lamp on
the mechanical module on or off, and the Full Fie1d Switch which
activates a circuif to move the a@érture wheel to its full open
position. | |

Modifications in the new system are as follows.
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The optical poéitioning controls are no longer included.
" Also removed are 2 CHANNEL DATA, PERIOD SCAN, and PHOTO'erm_

the experiment selecting switch bank.
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GUIDER

The purpose of the guidance panel is to search for and lock
to a preselected guide étar in the vicinity of an object whiqh
is to be'andiyzed; If these two images are nea£ each other on
the telescope mirror then any variation in the‘apbarent position
of the two should be identical?

In ope;ation the guide star is centered aﬁa locked on the
facé of the .040 éperture image dissector tube (ID 1). Then any
variation in'ﬁosition generates an error signal thch is routed
to the correct instrument; Efror signal oﬁtput goes to other
image dissectors or to one of a pair of vibratoré} 'Oné pair of
vibrators moves the transfer lens for phbtographié work, the
other contfdls fhe position of the aperture wheel‘aséemble. An
error signal also goes to the telescope drive circuits thrdpgh
an angle correction circuit.

The guidance system consists of theerror channel, positioning
circuitry; oscilloscope, sweep generator, and signal‘selection.
Readout for the rotary movement of the module mounted on the
telesqbpé'is on the guidance panel, as are the controls for the
rotary movemeht,Aand.radial motion of the two detector carriers.
Figure 2 shows a block diagram of the guidance_system. ‘There are
five push-button switches which select the destination of the
error signals. |

The amplifier in Figure 2 consists of two stagés. One
stage 'is an integrated circuit voltage follower and is mounted

inside ID 1 ‘tube housing. It is an impedance converter and
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line driver, with a one megohm input impedane and approximately
1 ohm output) The second stage is a conventional operational
amplifier with a gain of 66-2/3. The circuit is- shown in

Figure 3..

TO _ - - :
o —————A\\
And l )

OE =

 Philbrick

FIGURE 3

The error generator (see Figure 4) is made up of a_chOppef,

an inpegrétdf and a sample-and-hold circuit to act as a filter.
.There is a separate iéentiéal error generator for each axis.

The chbpper~takes the‘signal from the amplifier to two lines,
one to an §pérationa1 amplifier switch which altérnatély passes
the_signal and connects it to ground. The other ling goes
through an inverter before going through the same type switch.
The timing signals to the switches control lines are arranged so
that when éne'switch is passing.the.signal thrqugh; the other
switcﬁ is fASsing the signal to ground. The output of the switches
are_connected to the input of an anaiog adder to recombine

‘the two signals;

The output of the adder goes to an integrator whose function
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is to compare the area of the positive going part of the rectan-
' gﬁlar ane'withAthe negative going; As long as’the'twé.areas ére
equal no error signal is generated:

In order to test for area equalization; theJSample and hold
circuit samples the oufput of the integrator for a short time
at the end‘of one Eompiete period of the'rectangulaf wave: If
the areas are equal the triangular output of the.integrator will
remainvat:2¢fo 1eve1: The sample and hold circﬁit will also
remb&e the ?riangular component from the errorvdutpﬁt. Outputv
to the guided components is from the sample;and‘Hoid circuit.

' The output circuit is a gain of 10 adder-amplifier. ALl
the necessary positioning controls, automatic-locking and the-
view circuité, and the sweep circuits come in to the input.

The output circuit only drives the positioning coils on ID 1.

The timing circuitry is composed of a free-running sqﬁare
wave generator at approximately 4000 hz, a serieé'of divide-
by-two flip-flops, a band pass filter, and an ingegrator. The °
sbutput of the'generafor is divide by 4,‘by 8, and by 16. OQutput
from thevdivide-by—four goes to operate the X chénnel chopper;
slso. the Y channel sample-and-hold through a ohé—shof multi-
vibrator with an output puise duration near Sﬁ sec. The invers¢
of the divide-by-four operate the remainiﬁg chanheif See Figure 5-'
for the pulse.timing chart.

The sweep genefator takes the output from the divide-by-four
through aAnotch filter set to 1000 hz, and>sends_theAresu1tént
sine wave to the X output amplifier and to an integrator: “The

" integrator shifts the phase of the sine wave 90° and sends it to



the Y put?ut amplifier. The magnitude of both the X and the Y _
sine'wave-are:set equal so the resulting sweep is a circle set
to make an approximately ;040 inch diameter sweep on ID 1?

Posi;ioning is done by thumbwheel switches on the front
panei) Thése switches select a Qoltage from a precision resistor
chain which has a double regulated voltage impressed on it:

This selegted Voltage goes to one input of a differential ampli-
fier whose 6u£put drives an integrator; >The other input of the
‘differential amplifier is from the atteﬁuated output of the
integrator.r_Therefore'an abrupt change in the switéh.position
will cause a slow change on the output of the integréﬁor, which
is routed to an input on the output amplifier; There are two
positioning controls; one for ﬁormal positioning, one for switching
in a precisé bffsef. The offset is accomplished by a separate
switch bank with its precision resistor chain. Switch output

is added into fhe'differential amplifier and is switched in or
out of thé‘circuit as needed.

Autolock is accomplished by amplifying the sweep generator
sine waves ana‘then moduiating wifh a triangular wéﬁe. In this
way the position being viewed on the image dissector cathode is
ﬁoved out from center in a tight spiral, then is spiraled back
to center until an image of sufficient brightness is crossed. The
signal from the image dissector then autoﬁafically @éuSes the
error amplifier to lock, aﬁd disconnects the modulated‘éweep.

The osciiloécopé control connects the proper singals to the
oscilloscope .to enable the operator to moﬁitor the desired outputs

or inputs. The selection is made by a rotary switch on the front
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panel; Possible choices are:

Pos. 1. ~ TELESCOPE ERROR - These are the error signals.

sent to the telescopé. They have been corrected

for rotation of the me;hanical mbdﬁle by a sin/cos
potentiqmeter:

ERROR - In this position the error.§ignais
directly out of the error generator ére shown.
SIGNAL - Shows the signal out of the input
amplifier.

AUTO LOCK - Gives a view of the'spiral sweep
until lock on; |

VIEW - Shows the spirél sweep and'é negative
pulse superimposed on the spiral wheﬁever a

light source is located.

6 thru 10 SPARE POSITIONS

The error signals are chopped and displayed alternately with a

zero reference between each view of an error signal. See Figure 6.

Either error may be above or below the zero reference.

X Er(or ~—ff;_~____1y ftl

=

Z e vo

Ref

Y Evror

FIGURE 6
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Operation of the error generator is as follows.
The circle sweep makes one full cycle in 1 millisecond. There-
fore each channel is tested for position once each millisecond

as shown in Figure 7.

'
FIGURE 7

Outpuf from the input amplifier during POS. X drives the X channel
integratof in a positive ramp direction,. Dufing NEG; X the inte-
~grator output is a negative giong ramp. If the two integratbr
inputs are equal in magnitude, zero error is generated in chaqnel
X. An error in channel Y is generated the Samé w;y except POS. Y
is compared to NEG. Y. |
In order for this system to operate, the output of the input

amplifier must be esséntially a positive D.C. level,

Y out _ Ry, (INPUT AMP GAIN) (INTEGRATOR GAIN) (OUTPUT AMP GAIN)
I in .
- 106 (Ra: t Rogy (R3z
10 (Rl) (RZIC) (R27) (R31) , change intvegrations
' : ' : capacitor to
106 (0.1) :
}O (66.7) (.05)_(6.5) (10) 005 uf
i} (430x1(6)'6) - - . Rpg = 130K
133x10 : Rp; = 20K
't - .0005 sec for one half of a sweep cycle

Physical displacement of the part of the cathode observed is as

follows.,
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Displacement cufren; = 40 ma/inch;"

ﬁach sweép coil has a 330 ohm resistor in series with it:: The
'D:CE resiéténce of each coil 1is aboﬁt 150 ohms.v'Thérefore 19.2
volts/in is the‘disp1acement voltége: Assuming'thét the guide
star appéars-as'0:020 inch diameter on the cathqde;:and the tube
apefture is.0;04 inch diameter, then the object will be_bisétted
by the apefture under. locked on condition: In othef words, the
tube cathode:will have one half the available light'feaching_it.
The sinusoidal sweep keeps the Aperture effectiveiy rotating
around the object with the edge of tﬁe aperture resting on fhe
center ofvthéiobject. Any motion of the object on the cathode
will cause én unbalance in the amount of light seen by the cathode
and an error»Voltage will be generated.

Assume that the guide star is 15th magnitudé. From Eiguré 8
the ID fubéicﬁrrent is found to Be 0.7 x 1079 amp fOrvone pow:f |
supply voltagé. Since under balanced conditions we are looking
at only one;hélf theviﬁage, then the outpﬁt curfént'would be one
half of the 0.7 x 10 % amp, or 0.35 x 102 amp, .Under these
conditioﬁsAcurrent density is

0.35 x 1079 -5 .
T (00 275 © .22 x 10 ° amp/in

Then for a’movement of 1% of the image diameter thé cdrrent-cﬁange
would be .(.01) (.02) (.02) (.22x1075) = 8.8x10712 ‘amp.

To move ;he image 1% of the image diameter, or 2x10 "% inches,
(19Y/in) (2x10-“ in) = 3.8x1073 volts change on the output
amplifier éfe needed; | o

Therefore the necessary transconductance of the circuit is



éf%%%%:;ZiYOIFS/amP = ,43x10° U/,

Gain calculations are based on a constant value of high voltage
to the image“dissector_tube:' Current from the tube(depends upon
both the intensity of light and the high voltage impressed on it,
since gain 1is é function of voltage: In order to go automatically
to image sources with widely varying light intensities a special
circuit senses the input amplitude and controls the high véltage
power supply to vary the tube gain;

MODIFIED VERSION

GUIDE
PANEL

HV. P.S.

HV. P.S.

HV. P.S.

FIGURE 9

The new version of the system separates the guidance system cabinet
from the main console and removes the Experiment Select pénel from
- this part oflthe cabinet.
Chahges in thé g@idance panel itself consist of removing the
positioning controls and the theta readout, and 6f modifying the
output cables to make the rack independent of the main console.

See Figure 9.



II.

- GUIDE OPERATING INSTRUCTIONS

Install ID 1 in its bracket either on a telescope or on a test fixture
with a point light source. The image from the telescope or the light

source should be focused near the center of the cathode.

Initial Turn-On
A. Depress MAIN POWER pushbutton. The internal lamp should come on.
B. Turn DIMMER control clockwise until the lights in the switches

and indicators are visible,

C. Turn on oscilloscope by lifting the toﬁ-of the rack and moviﬁg

the center slide switch (near the rear on the right side) forward.
Alternately the oscilloscope may be pulled fofward,frdm the panel far

eriough to reach the switch.

D. The ID'tube shutter should be closed at this time. To insure this,

depress and release the SHUTTER switch until the OPN:Light has’ turned

on and then back off. This will ensure that the-sﬁutter and the OPN

" light are working together.

E. Check the ON section of all the switches marked GUIDE at the top.
If any of the ON sections are illuminated depress the switch to turn

the light off.

‘'F. If the OFF section of the OFFSET switch is not illuminated depress

the switch to turn on the lamp.

G. The SET section of the DRIFT switch should be illuminated. Depress

the switch if necessary to light that section.

H. The OFF section of the SWEEP switch should be illuminated. Depress

the switch if necessary to light that section.

42



III.

I.

J.

K.

v———— s e

43

Turn on the ID 1 high voltage power supply.

1. Set the high voltage to 1800 volts as read on the meter of
the ID 1 high,voltaée supply panel.
Depress the SHUTTER switch so that the OPN iémp'fgrns on.
OSCillbscppé.préliminary setup

1. Input coupling - DC |

2. P0wef_— on

3. Int/Ext - int

4. Level/Slope trigger knob - ccw until click

5. Intensity - as desired

6. Volts/div - cal.

7. Horiz. mag - cal.

8. t pos - to center trace vertically

9. <— pos - to center trace.horizontally

10. Volts/div-- as needed

11, Sec/div - as needed

Manually Find the Image and Lock to it

A.

B.

At right front of the oscilloscope set VOLTS/DIV ‘switch to 1.
Turn SCOPE SELECT switch to Pos. 8.
1. Adjust VERT POS control on the scope until the horizontal
trace is on the center line of the face.
Turn SCOPE SELECT switch to SIGNAL pos.
Find image ‘
i. Sfep'x Center Coordinator switch. through the 100's digit. .
whi1e7watching the scope trace. If at any point the scope trace
either moves slightly positive or begins to,sh6W*positive spikes,

leave the X switch there and go to Paragraph'III D 2.
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If the oécilloscope shows no indication go to Para. IIIL D 3.
2, ‘Sfep the Y Center Coordiﬁate‘switcheé'whiie:watching the
oséiliﬁsébpe until the spikes or the DC levéi'is'maximum; Then
alternately step X and Y switches until the trace is maximum.
vThen;go to Para. III D 4.
3. If'the'oscilloscope showed no movement ofvthe trace in Para.
IIT D 15 then it will be necessary to proceed as follows.
: a;' Set the Y Center Coordinate switch'to'é convenient value
lsuqﬁ as 060;
:b. Step through the X Center Coordinate i00's decade while -
observing the scope trace-fqr aApositiVe deflection.
c. = If no deflection is observed invsfeb b above, move the
Y-switch by 100 and repeat step b.
_d; Repeat steps b and c above until a movement of the‘traée
:.i§ found and then maximize the trace a$ destribed in ?ara. III D 2.
Lock | _ |
1. Dép'reés SWEEP pushbutton. ON lamp will light.
é{. The séope trace should drop in amplitude, but not to
zero. Usuaily about half way.
b._'if trace goes to zero, lock was not achieved. In this
case depress SWEEP twice to turn the sweep off and béck on

to try for a lock again.

SEARCH mode -

A.

B.

Set the s¢ope horiz., amp to EXT.
Turn the SCOPE SELECT switch to VIEW.
Set the X and Y Center Coord. switches to 500.

OFF Light of SWEEP switch should be turned on. Depress the switCh(5
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if necessary to turn the light on.
1. A éattern should appear on the oscilloscope which spirals
from the center out and then back to the center.
2. A target iﬁage will cause a spike to appear on the spiral
whenever the target is crossed. |
3. The farget can be cente;ed by moving the X and Y goordinate
switches until the spike occurs at the center of the spiral.
4. To lock manually, turn the SCOPE SELECT switch to SIGNAL and

depress SWEEP.

V. Automatié,Lock
A. Turn SCOPE SELECT switch to AUTO LOCK.
'B. DepressVSWEEP switch. The spiral sweep should start and continue
until an image of sufficient magnitude is intersected. Tﬁg guider

should lock to it and stop the spiral.

VI. Additional OécilloSCOpe Information
A. Error'éignals may be viewed as follows:
1; Turn the horiz. amp return
2. Turn .the SCOPE SELECT switch to ERROR.
| a. The X error and the Y error signal~aie both'shown on the

same base line, separated by a zero line as shown in Figure 1.

CHANNEL 8
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rb.;;The‘error_for X of Y channel can be idéntified by ohanging
the X or Y CENTER COORDINATE switch and watching to see
which segment moves.
o. oThe distance the segments are from the tenter is an
indicotion'of the distance the image is fiom the coofdinates_
sét:oy the switches.
d. Polarity around zero indicated the direction the image
is from the center coordinates.
B. Teiescope‘error is the error signals going to fhe_tolescope'goide
inputs. : |
i. Torn‘the SCOPE SELECT switch fo TEL ERROR.
5.  The oscilloscope trace will hove the_same'paftern.as

in Fig. 1 and gives the same typefof information.

VII. Error Signal Destination
A. Any or'oll'of 5 destinations may be selected, although only one
would normally be used at any one time. | |
1.. Selected by depreosing one of the'pushbutfoh,switchos marked.
GUIDE. This will light the ON lamp showing that the circuit

is coﬁpleted.

WIII.Focus Current
A. Turn SCOPE SELECT to Pos. E.
'B. Measure the signal amplitude on the oscilloscopo.

1. Amplitude should be between 200 and 210 mv.

IX. Shut Down
A. Depress SHUTTER switch to turn OPN lamp off.

B. Depresé SWEEP switch to turn ON lamp off.



C.
D.

E.

Turn off oscilloscope power.switch.
Turn off High Voltage supply switch.:

Depress MAIN POWER switch to turn off AC to console,

47
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GUIDANCE PANEL CALIBRATION

I. Materials -

A. (Guidance schematics

B. Oscill'osco‘pe with DC to 500,000 Hz bandwidth

C; Light.SQurée |
1. Must be small spot (near .20 inch diam}) focused near the
center of the ID tube cathode. | |
2. Must be aﬁle'to move either the source or the tube with
respéct to each other. The movement must be measurable.
3. MuSt.be able to vary'the intensify.

D. Digital voltmeter or other type of accurate voltage meter.

IT. initial Adjustments
A, +10 Vﬁltlana -10 volt supply .
1. Comnect the meter in ID above betwéen the -10 trim T.P. énd
_ gfound on MISC #4 board. |

‘a._.Adjust the -10 v trimpot, which is located on the MISC #5
béard, for exactly -10 volts. . | |

2. Connect the meter between the +10 v T.P;baﬂd'groundvon MISC #4.
a. Adjust the +10 v trimpot (on MISC_#s) for exactly +10 v.

3.  Remove the meter probes. |

E. Circle Generator Drive Voltage

1. Conhect the oscilloscope between the X SWEEP,TP dn-MISC #4 and

ground; N | |
a;A‘The image should be a sine wave of 0.8 Qolts peak-to-peak.

1) To correct adjust the WAVEFORM TRIM pbt for the

maximum amplitude and the most symmetrical sine wave.
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2) >Adjust the oscilloscope probe to the Y SWEEP TP.
a) Adjust the Y SWEEP TRIM pot for the 0.8 volts
peak-to-peak.

3) Remove the scope probe.

C. ERROR GENERATOR adjustment

1.

X

Set

the Guide Center Coordinate switches to 499, for both

and Y.

Set

Set

Set
Set

Set

the GUIDE CENTER OFFSET switches to_zero, for both X and Y.
the VERNIER OFFSET CONTROL pots to 500, for both X and Y.
SWEEP.pushbutton switch to OFF. |

OFFSET pushbutton switch to OFF.

the DRIFT pushbutton switch to OFF.

Remove the coaxial cable-at the rear of thé guidance frame and

connect the center contact on the chassis mounted plug to ground.

8.

Connect the oscilloscopé probe to pin 6 of Al amplifier.

a.

'Adjust the ZERO ADJ. pot in the top of Al for zero on

the oscilloscope. Use the most sensitive scale of the scope

input.

9. Connect the oscilloscope probe between TP1. of ERROR GEN #2 (X)

card and groﬁnd.

a.

Set the oscilloscope amplifier gain attenudtor to a

sensitive scale and find a zero reference line.

b.

of

. The waveform on the scope should be a réctangular wave
no more than 100 mv. amplitude centered around zero.
41) If not, adjust R7 and R20 until the waveform is of

_proper size and location.
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-10. Méyglthe probe from TP1 to PIN 6 of,the'top Phiibrick amplifier
(Operatiénal,Amp. #1) on to PIN 11 of ERR GEN #1 (FILTER) card,
a. Adjust X ERR CENTER pot on the rear panel to zero indica- 
tiéh on the oscilloscope. Small variations_around zeTo
reference are normal, as are small narroﬁ‘spikes.
11. Move the scopé probe to the four pins (#3, 4, 5, 6) of the
i_nt.egra.ted circuit marked X on the ERR GEN #1 (FILTER) card.
a. Set the vertical amp. VOLTS/DIV 6n tﬁe'scope to 5 v/cm.
b. ‘Set the zero reference on the scope to the center of fhe
screen. _
c..‘Adjust the X COORD CENTER pot locéted_at the rear of thé
pénel'until fhe waveform is centered on theﬂzefd reference
line. |
d. Set the X CENTERING thumbwheel switcheé_to 000.
1) The scope trace should go to -10 v, _
" 2) If not, adjust the X CENTER COORD _:GAiN pot on Tear
‘panel, » |
e. Set the X CENTERING thumbwheel $witcﬁes to 999.
‘1) The scope trace should go to +10 volts.
2) If not, repeat steps c. through e. 1) above until the‘
three conditions are met. |
£. '- Set the X CENTERING thumbwheel switches to 499.
g. Set the X OFFSET thumbwheel switches to +999..
| 1) Depress the OFFSET pushbutton to turn on the ON lamp.
2) The fcope trace shéuld driftAto +ld V.
E :. 3) ' If not, adjust the X OFFSET GAIN put at the rear -

panel.
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h. Set the X OFFSET switches to -999.
i) The scope trace should drift td_—iO V.
2) If not, recheck the +10 v and -10.volts as described -
in Para. IIA. |
3) Depress the OFFSET pushbutton again.
12. Move. the scope probe to TP1 of ERR GEN -#4.
a.. Set the VOLTS/DIV switch on the oscilloscope to é senéifivg
range. |
b;- If necessary adjust R20 and R29 for a réctangulér wave
of 100 mv. of léss centered around the zero réference line.
13. Mbve'the scope probe to PIN 6 of Operatioﬁal Amplifier #2 or
to PIN_8 of ERR GEN #1 (FILTER).
a. Adjust the Y ERROR CENTER pot on fhe réar panel untii the -
trace on the scope is centered on the zéro reference line.
14. Move the probe to the four pins (3, 4, 5;:6) of the ‘integrated 3
circuit marked Y on ERR GEN #1 (FILTER).
a; Adest the Y COORD CENTER thumbwheel switches to 499.
b. Sgt-the VOLTS/DIV switch on the scope for 5 volts/division.
.1) The trace on the scope should be a small sine wave
" whose center line is at zero volts. - |
2) Adjust the Y CENTER COORD GAIN pot ori the rear
panel if necessary. N
c. Set the Y COORD CENTER thumbwheel switches to 999.
1) The small sine wave should nowvbe‘centered at 410 V.
d. Set the Y COORD CENTER thumbwheel switches to 000.
1) The small sine wave should noﬁ'bé'éentered at -10 v.

2) If not, repeat Para. 14 a thru:14'd,.



e. Set the Y COORD CENTER thumbwheel switches to 499,
f. Set the Y OFFSET pushbutton to light the ON lamp.

ui) Depress the OFFSET pushbutton to light the ON lamp.

- 2) The center line of the small sine wave should drift

to +10 v.
3) Adjust the Y OFFSET GAIN pot on the rear panel if
 necessary. |

g. Set the Y OFFSET thumbwheel switches ot 000.

1) Depress OFFSET pushbutton'to turn the OFF light on.

15. Zero Adjust for Op Amp #1 énd #2
a. - Set the oécilloscopé VOLTS/DIV to 50 mv/div.
b. Set the trace at the centerline on fhe CRT.
c. Cbnnect the oscilloscope probe to Op Amp #1, pin 6;

‘;1) If the amplifier is properly zeroed, the trace will
show short horizontal line segménfé-ail_at nearly the
same voltage.

2) If not.zeroed, the line segments will be tilted.
3) Adjust the'screwdfiver pot through the h&ie in the
top of the amplifier cover.

d. .For Op Amp #2 connect the probe to Of Amp #2, pin 6.

o 1) The picture should be the same as in 15 é.
2) Adjust the pot in Op Amp #2.
16. High Voltage Power Supply Control Adjust

a. Verify that ID1 shutter is closed.

b. ;Turn on ID1 H.V. pdwer supply.

o 1) The ID1 voitage meter on the front of the power
supply panel should read -2400 volts.

2) If not, adjust R119 on ERR GEN. "
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c.

" Turn on the light source and make sure it is focused

near the cathode center.

d.
6.
£,
g
h.

Remove the ground from the input of Al.

_Reconnect the coax cable to Al input.
‘Turn on the small oscilloscope mounted in the front pénel.
Turn SCOPE INPUT SELECT switch on front panel to VIEW.

Adjust the trace to the center of the screen with the

oscilloscope centering control.

i.

j.

Depress the SHUTTER switch to open the shutter.

The scope trace should becone a fuzzy line at +1 to +2

volts and the power supply voltage should dfop to about-

1800 volts.

1) 'If the trace does not change).cénter the 1ight
source either by mqving the mount or manipulating the
"X and Y‘CENTER COORD thumbwheel Switéhes until the trace
is at ﬁaximim volts.
2) Manipulating the switches is done“as follows:
aj If the light is near enough to the center ;oordiﬁate
so that the image is in the edéevof the aperture forv
part of each sweep then the scope trace will be a
‘line with humps in it. |
b) In this case, move X and Y CENTER COORD switches
as necessary to make the trace as high and as straight
as possible. A: |
c) If;there is no significant'change in the scdpe
trace when the shutter is opéned, then move X and Y
CENTER COORD swipches in-a pattern to searcﬁ the
cathode until a signal is found. Steps of 100 are

permissible.
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'3)  When an image'is found and brought to maximum
iamplitudecheck the power supply meter. The reading
“should be near -1800 volts. |
a) If not, édjust R118.
17. Focus Current Adjustment
a. With the image centered on the cathodé as in 16 j 2) b)
abp?é, move the X CENTER COORD switch in small steps down |
until the scope trace changes slightly. - | |
b.- Step the X switch up until the same movement of the
scope trace is observed.
’é. Adjust the focus control pot until tﬁé'number of incremémts
befween the upper and lower switch settings is minimum.
d. Set the SCOPE SELECT switch on the front'panél to pqsition'G.'
1) Optimum adjustment of the focus current'should cause
a reading of between 200 mv. and 210 mv. on the scdpe

trace. This is equivalent to 200 ma to 210 ma of current.

III. Final Centering and Offset Adjustments
A. Turn the SCOPE SELECT switch to VIEW.
B. Set the image in the aperture on‘the cathbde'és'deSCribed in Para.
IT ¢ 16 h thru'j. |
C. With théiimage centered proceed as foilows: '
1. ﬁdve the lighf .015 inches with respect té‘fhe cathode in
the X:direction.
2. Stép the X CENTER COORD switches until tﬁe image.isfcentered
_agaiﬁ,tas indicated by the;trace on the oscilloécope.:
a. The nuﬁber of steps needed should bé,iS'(éne'step of the

IO’S_Qigit_and 5 of the units digit).



b. If a correction is needed adjust the X CENTER COORD -GAIN
pot on rear panel and then lock the dial.
3. With the image centered again, proceed as follows to adjust
OFFSET: . |
éi? Depress the OFFSET button to Lighf fhe ON lamp.
b. Move the light 0.15 inches. |
c. Change the X OFFSET.thumbwhe61 switches to recenter the
target.
1) Should take 15 steps as before. A
2) Adjust the X.OFFSET gain pot on the rear panel, if
hecessary.

d. Depress OFFSET pushbutton to turn ON lamp off.

4, With the target centered as before, mOVe'the‘target .015 inches

in the other (Y) axis.
a. Step the Y COORD CENTER switches to bring the target
back to ceriter..

b. - Should take 15 steps as before.

c. Adjust Y CENTER COORD GAIN pot on rear panel if necessary.

d. Move the target .015 inches away fron center.

e. ‘Depress OFFSET pushbutton to turn On lamp on.

f; Step the Y OFFSET switches to recéntéf.the target.
g.. Should take 15 steps as before.

h. Adjust Y OFFSET GAIN pot on rear panel if necessary.

i. Close shutter. -

jﬂ_'Turn off light voltage ﬁower supply. -
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To Adjust SEARCH Pattern

A. Scope trace should show a continuously expanding and contrdcting

‘spiral starting at zero volts and expanding out to a maximum of 10

volts diameter.
1. To adjust center of spiral to zero, adjust'VAR SWEEP ADJ pot

on MISC #5 board.

To Adjust FILTER Output Zero

A. Conneét ékternal scope ppobevto ERR GEN #1 pin 15,

B. ‘éet VOLTS/DIV to a:éensitive scale.

1. Adjust FILTER ADJ (X) pot on MISC #5 for zero level of the.’
scopé tra¢e. A |

Mové probe.to ERR GEN #1 pin 3.
1. Adjust FILTER ADJ (Y) pot on MISC #5 for zero level on

: oscilléscope. | -

D. Calibration is éomplete. Disconnect equipment.
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CONSOLE INSTRUCTIONS

CaliBratiop‘ '
Instruments
A. Oscilloscope such as HP 180 A
B. Light Source focused on the cathode of the ID tube. Must be smail
diameter. |
- C. Precise grid placed between light source and ID tﬁbe céthodeﬁ Must
be capable:of Being moved a precise distance'and.be.returned. The
pléte scanneé.with the grid plate meet thé requirements for B and C.
CalibfatibnAof X and Y Drive Amplfiers
A, iﬁitial prgparation
‘1.. Open fight hand console door.
2. Pull 6pt the bottom chassis until the pOtentiometers~are
available.
- 3. Locaté X amplifier driver card pin 7.
4. Connect oscilioscope probe to pin 7 and Adjust scope controls
as folibws. ‘ 'i
éf VOLTS/DIV to five
b.  SWEEP MODE to AUTO
&. TIME/DIV to .2 msec.
d.f‘Input amplifier select to DC.
e Sgnc select to INT,
5. Set ID CENTER X and Y switches each to 000.
6. Set AREA SCAN DIMENSIONS AX and AY each to 001.

7. Set POINTS/INCH switch to one.
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8. Set POINT DWELL TIME to 50 or 100.
B. Adjustmenté
1. OFFSET
| 'a.. Adjust the X offset pot until the oscilloscope trace
is at the -10 volt. line. Pot i5 on card.
2. AMPLIFIER GAIN
a. Set AX switches to 999.
B. Observe oscilloscope indication. Shoﬁld be a sawtooth
éompdsed of many small steps with a voltage ekcufsion of
approximately +10 volts to =10 volts.
Ii) To adjust the X amplifier gain.pbt'until B2bis -
satisfied. If the center of fhe sweep is no longer at
zero go on to B 2 c. to adjust BALANCE. Pot is on the
‘card.
c. If oscilloscope trace is nbt symmetri§a1 abofe and bélow
zero volts, adjust X Balance pot (on top of chassis).
3. CENTERING CONTROL GAIN
a. Set AX switches to 001. Trace'should be at -10 v.
b,  Set AX switchés to 999. N
1) Scope trace should go to +10 volts. Adjust centering
~gain pot if necessary. Pot is on the card. |
4. Final gain adjustment for DRIVER AMPLIFIER :

' a.: Center the calibration grid over the'imgge dissector
tuBe cathode in the piate scanner. Thé-grid is a square
ﬁiece'of glass coated with ‘an opaque subsfance. The grid
is made by etching away lines which are 0.1 mm wide:and

spaced a distance of 1.0 mm from center to center. There
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are 25. rows and 25 columns of the squares.

b.

c.

h.

1.

Turn on plate scanner light.

" Turn high voltage supply to ID tube.oﬁi

Set AX switch to 40.

‘Set STEPS/INCH switch to 1.

Set AY switch to a convenient value such as 5 or 10.

. Depress INITIATE.

Open shutter slide on plate scanner.

. Observe the pattern traced out on the oscilloscope

exactly 10 squares should be included in the horizontai

direction.

-

1) If necessary to manipulate the.grid'location for
for best measurement X Center and Y Center may be moved.

2) Adjust X driver amplifier gain pot if necessary to

. get exactly 10 squares.

‘X CENTER gain

1) .Get a clear trace on the oscilioscope of the grid
vpattern in the WRITE mode of the scopé.
2) At the end of the trace change X center switch by
200 either direction. |

3) Watch the new grid pattern trace'beingAreproduced

over .the first trace. The new trace should be displaced
exactly 5 squares. Adjust CENTER GAIN to correct if

necessary.

5. GUIDANCE GAIN CONTROL

a, Connect guidance section to the main console with its
cables.
b. Obtain a target and lock to as is described in GUIDE



60

opération section. Be sure that the Guide Center switches
have the cathode sensitive area centered directly on the
target image so that no guidance error signal is developed.
c. The console oscillosocope should Stili_display~fhe grid
_péttern set up in paragraph 4 if the cohsbie'is'running.
d. Depress GUIDE ID3 to light ON lamp.. This connects
thé error signal to the driver amplifiers. -
e. On the Guide panel, increase the most éignificant.
bdigit of the X CENTER switch by one digit.. This is best
dpﬁé after a grid has.been traced on the oscilloscope and ét'
' the end‘of the raster. The grid now should be displaqed
horizontally:
£. On the console, move the most significant digitvof the
X CENTER switches on digit in the oppésité direction.a This
Asﬁould move the grid back to its former pbsition. If not,
adjust the Guide gain pot on the card untii-éatisfactbry.
6. ‘To adjust the Y Channel |
é; ‘Connect the oscilloscope prbbe to pin 7 of the Y driver
gmplifier. |
b. Return to A4 and repeat the procedure except that
- everywhére X or AX is specified, replace‘wifh Y or AY.
7. Turn.off-high-Voltage supply and close shutters.

8. Remove probes and close console doors.
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II. CONSOLE OPERATION
1-Directions for connecting GUIDE rack and RECORD rack to console (see

Figure 1). | |

A. GUIDEA;éck-
1. Connéét cablé A (fig. 1) to the rear lower ﬁight panel.
There.;fe:two connectors PGl and PG2. These are connected to
SG1 and SG2Z respectively.
2. annéct the high voltage supply marked Ib 1 to the image
disséctor H.V. input using the high voltage.coaxial cable.
3. Conﬁéét the coaxial signal cable from GUIDE to ID 1.
4. Connéct a Fluke high voltége supply to the other image dissector
or to the photocell, whichever is in use.
5. Connect the AC cord from the GUIﬁE rack td_a convenient AC
outlet, either on the wall or in the rear of the main console.

B. RECORD rack
1. Coﬁheét cable B (see fig. 1) to the PRINT-connector inside
the rear qf the console. |
2, Connéct cable C (see fig. 1) to the TAPE‘cdnnector beéide the
PRINT cénnector.
3. Plug the AC connector into the plug strip on the rear of the
console. |

2-Connecting Plate Scanner to console.

A. Connect cable D (see fig. 1) to the connector marked J20 at the

rear lower paﬁel of the console. |

B. Connect the AC power cord to any convenient outlet.

i

C. Mechanical module should be disconnected.
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3-Connecting the mechanical module to thq conséle,
A. Connect cable E to the designated éonnectors on.the lower rear
panel of the console.
.4-Descripfion of'Iﬁitial use switches
~A. DN switch |
1. Operates a counfer whose output enables the proper multiplier
inputs.  The pushbutton switch face is sepérafed into four
quadfaﬁts which are marked DN? 2, 3, 4 respectively.
2, lSelects which pair of counter digits from.Counter A are
Selected}_ The BCD output from the selected‘paif go through a.
digital-tb-analpg converter and thén'to thé‘Signal input of the
oscilioscope. |
a. The nuﬁbers on the switch Light to identify the most
significant digit of fhe pair selected)bnumbered ffom'fight
to left on theAcounter digits. .
B. DIMMER controls
1. Confrél illumination of péﬁél lights as specified on the panel.
C. CLOCK.RESET |
1. Seés fhe clock counters to zero while depressed. The clock .
resumes counting from zero when réledsed. | |
D. APERTURE'éwitches
1. Confrol a wheel with 22 precision apertures and one large
open area.-
2. -TQé side by side pushbutton switches contr61 the rotation.
Depressing the switch marked ";" once causes.the wheel to move
to the next adjacent smaller aperture. The gwi#ch markéd et
cadsesfa:step theiother way. There is a panel light which turns

.on to mark each location.
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~ 3. The Open area is reached by depressing the FIELD pushbufton.
The aperture wheel will free run until theiopén;ng is reached and
stop éutomatiqally: One section of the FIELD sﬁitch will light.
'E. FILTER switches |
1. Eaéh;filfer>switch-cOntrols a wheel in which ten filters are
mounted.,
2. To-éeléct a fiiter, momentarily move thé ﬁqggle switch up
or down and release. The wheel will move to the next adjacent
filter forwardAor backward, depending on the direction the switch
was moved. A lamp will illuminate identifying thé~filter selected.
F. THETA MOTION controls
1. Used to move the ring mounting_fhe modgle through one complete
rotation. An electrical stop keeps the rotation from continuing
long eﬁqugh to twist the cables., |
2. The controls consist of three parts:
a. On-off switch | .
b. birection control with thrée positions: FORWARD—BRAKE—REVERSE
c._.Speed control
3. A digital readout in degrees marked POSITION ANGLE gives a
contihuoﬁs check of module position.
G. COUNTER CONTROL switch
1. Cpntfols the inpﬁt to the B counter. Consists of a rotary
switch,and a group of indicator lights.
2. Thé.inputs are as follows:- as desigﬁated_by the indiqator lamés:
'ahv TIM - counts the number of pulses_goiﬂg into the TIME
INTERVAL counters. Stops when the countAreéches the figure

set on the TIME INTERVAL switches.
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'bg PNT - counts the number of steps thé scan makes on each
lineg The counter clears on the end of each line except the
'1ast; Operates turning the scan mode of the EXPERIME&T SELECT
switch. o
¢c. LIN - counts the number of. lines within;an’area scan
frame. The tptél number of lines is retained in the counter .
~oﬁ the last frame. |
d. FRM - counts ‘the number of frames completed in a:multi-
frame area scan. |
e. CPY - copys the count in the A counter except that if
fhe'count in the A counter is accumulating, the count in the
B counter clears between individual elements-and méy drive
a display.
f. PER - counts the numbef of frames in a multi-period
period scan. (OBSOLETE) |
H. Z/Y MOD switch
1. COnfrols the inppt to the oscilloséopé asvfollnws.
a. On Z MOD position
1) Y-axis input (vertical) is from the vertical scanning
circuitry which.also controls the scan of the image
:. dissector tube.
2) The Z-input (brightness of thev$cdpé trace) is from
the information signal, so that a change in signal inténSity' .
changes the brightness of the scope trace.
b." OnAY-MOD position |
1) Y-axis input is from the information signai. There
is no input to the Z-input.

c. . X input (horizontal) to the scopeAis from the horizontal



drive circuits of the image dissector controls.
SHUTTER CONTROL switch
1. Opéns:and closes the shutter by momeﬁtarily depressing the
switghw |
2. On initial turn on the shutter should be éhecked to be sure
it is élpsed. To do this, momentarily deprgss‘the,switch a few
times to turn the OPN light on and then off one time.
3. TheAswitch'has a section marked EMG. This §ection lights
if the fﬁbe puts out a current whiéh is too high. The shutter
closes at the same time.
UNIT SCAN switch
1. Pusﬂbutton switch used to restrict the scan to a single point
when the bottom half is liéhted.
IDENTITY switches
1. A_gfdup of ‘thumbwheel switches which are used to enter_object
identification or coded data iﬁto the console.
PRESCALE_switches
1. A grOUp of pushbutton switches which divide-the number of
pulées from the detector circuits by 1, 10, 100, or 1000 depending
.on wﬁich_switch is activated. The switches are érranged so that
only one wili stay activéted at any time.
COUNT'ALGEBRA.switch
1. A rotary switch and seven indicator lights wﬁich control
algebraic operations on'successivé_photometriﬁ record as follows,
identifiéd by fhe markiﬁgs on the lingts.
a. -5 The count time set on the TIME INTERVAL switch is
‘divided by two and the counf direction is down; The .counter

clears at the beginning of each cycle.
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LT e _ i
b. +> Same as Paragraph a. above except the counter increases.

c;' ;T'lThe'COunter counts up for the'fﬁfl time set on the
TIME INTERVAL switches. :

d;“fTA Same as Paragraph c. above except the counter is not
'cleared at the stért of a cycle.

2

not clear at the start of the cycle.

e. '—I-A Same as Paragraph a. above eXcept the counter does

f. '+%-A Same as Paragraph b. above except the counter does

not clear at the start of the cycle.

~g. -TA Same as Paragraph d. above except the count direction.

is down.
GAIN CONTROL switches
1. Thumbwheel switches controlling the gain of the DC amplifiers.
COARSE.éain switches change the gain by 1000 FINE gain switches
control in smaller steps. | o o
COMMENTS switches
1. Thﬁmbﬁheel switches which allow coded comménts to be recorded
directly.
NATURE OF DATA switches
1. A thumbwheel switch which allows entry §£ a data code oh the
record. The code indicates the ﬁature of thgvdata recorded.
_REJEQT'switéh | -
1. A pushbutton switch which when activate&:ﬁrifes a code on the
recording instrument whichvthe computer ﬁrogfam'will use to reject
the'pfevious data reqord. The switch automatically rééeté at the
end of each cycle so it must be specifically activated for each

cycle.



5-Console Operation

A. Initiai>switch set up

1. Depress console main power switch so that its cover is illum-

inated.:

2. Set the console switches as follows:

a.

b.

p.

q.

Z/Y MOD to Z MOD

. 0SCILLOSCOPE to CHA

DETECTOR SELECT to ID

. - MODE SELECT to PULSE

UNIT SCAN to OFF

-APERTURE to OPEN

.. MASTER TIMING set to illuminate VIEW lamp

EXPERIMENT SELECT depress:AREA SCAN

. PRESCALE depress /1

COUNT ALGEBRA set to illuminate +T lamp

. FILTER SELECT switch operated until CLEAR lamp is lighted

ID CENTER (X and Y) both set to 000 -

POINTS/INCH switch set to 1

AREA SCAN DIMENSION (AX and AY) set to 100
POINT DWELL TIME to 1000
FOCUS CURRENT METER - shouid read near 205 ma

HIGH VOLTAGE POWER SUPPLY (in'guid panel) Set POWER

switch to ON

Tr.

HIGH VOLTAGE P.S. switches set for -1800 v. After
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STDBY RESET lamp turns on turn H.V. switch to the right. High

voltage is now applied to the image dissector.

B. MechanicalbadjustmentS'

1. Physically position the optic system so that the light source




shines near the center of the tube cathode

C. Oscilloscopé set-up procedure

1. Turn on oscilloscope

2. CONTROL POSITIONS

a. HORIZONTAL

S
)
3)

4)

. Position - as necessary

MAGNIFIER - X10
AC/DC - DC

DISPLAY - EXT CAL

b. INPUT AMPLIFIERS

1)
2)
3)
T

“6)

DISPLAY - A
Y SCALE - .1
X SCALE - .1

AC/GND/DC - both to DC

POLARITY - +UP

3. RECORDING ON SCOPE

a. NORM pushbutton pushed in

b. Intensity is controlled by a knobpot on the console

marked.

1

Should be set so that the scope trace is very dim.

c. PERSISTENCE - set to best position by experimentation.

Probably near the extreme clockwise position.

d. Depress WRITE

1) A permenant tface should begin to form on the fagé

of the scope. If too bright depress ERASE and turn

‘intensity down. If the trace fades too fast turn

PERSISTENCE clockwise. Any time the_tracelbegins'to

“"bloom, or to blur from too many retraces, depress

" ERASE momentarily.
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e.  To store an image for a long period with:no blurring,
depfess STORE after the'desired'pic;ﬁr¢ hag formed on the
. screen.
D. Acquifiﬂg‘a picture on the oscilloscope
1. Plate scanner
'a.- Set MODE SELECT for PULSE or VF as desired.
b. - Connect coax cable between platevscanner PULSE or{VF
output ‘to correspond to the mode selected.and the console
iﬁpui. A _ .
c. 'Turn’thellamp power supply on the plate scanner to ON
and be sure fhét the intensity control is set near the center
of its range. |
d. Open the mechanical slide on the plate scanner.
;e..'Depress INITIATE switch.
| 1) A raster pattern'shduld appear on fhe oscilloscope.
a) The raster starts at the iQwér left on the scope
b) To changé the raster sweep speea cﬁange.the
. POINT DWELL TIME.
c) To change the raster size chaﬁge AX and/orx AY.
d) As the raster is traced out a brighter spot will
appear if the light source is shihing on an area
oé the céthode which is being covered by the scan.
It should be under the conditions as specified.
'-7 ,(N0TE:‘ if no spot appears the light may be too dim
| or the Step Dwell Time too short.) . |
) On V.F. mode the DISCRIMINATOR may need io

be adjusted.
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~2). When a spot is found move it to.the ldwer left of :
| ~the scope Screen:.
a) Increase the X and Y (ID”Cénter) switches by
small amounts.
'b)' As‘the image moves down andAtO'the left the
AX and AY switches may be decreéséd-to speed the
completion of each rastefJ' o
c) - After the spot is moved, the image may be
magnified by increasing the Stepé/Inch switch. The
size of the raster may need to be increased to
cover the increased image size.
2. Acquiring an image from the Mechanical Module
(NOTE: The foliowing description is valid if the image dissectoi
has an image centered on its cathode. The'image may be from an
actual star with'the mechanical module mounted_on a telescope
or from an.artificial_light source.)
a.. Set MODE SELECT for PULSE or VF as desired.
'b.- Connect coax signal cable between ID.tUbe VF orvPULSE
onth and the console signal input.
c;. Move the filter wheel to the desired:fiiter position.

d. Move the aperture wheel to the desired aperture position.

m .

. Depress the SHUTTER‘SWitCh to turn on OPN'Light.
"f.  Depress INITIATE switch
1) Continue as described in Paragraphs 5-D.1.e. to
locate  the image and adjust the controis for the desired
- results. |
" E. Data Control Qperation

1. Integrating into the .computer

a. ADépress CHA



b. Determine the number of frames desired.
c. Estimate the amount of time necessary to be set on the
TIME INTERVAL switches.

1) TIME IN SECONDS < (SETTING OF AX)-(SETTING OF AY) -

'(SETTING'OF’POINTS/INCH
100000

)« (# FRAMES)

» 2)- If the time ends in the middle of a frame, the frame
is completed. |
d. Sét the TIME INTERVAL SWITCHES to the value calculated
abdve. From 0 to 999 seconds.in .001 sec. Steps.
e. Set MASTER TIMING to illuminate FRAME if only one frame
is desired.
f.u Sét the MASTER TIMING to illuminate one of the smalln
whi£e‘1ights ﬁnder.the'TIME INTERVAL switches. This fixes
~thé:decima1 point location for a number of frames.
| g; Depress CORE.
h. Computer set-up
- 1) Turn .on main power switch on thé inside of the-
.compufer front door panei.
2) Clear the computer memory as follows:
a) Depress CLEAR SWITCH REG. with a finger.
b) Depress switch register positiénil and 5
with a finger.
c) Depress LOAD REGISTER
d) Depress RUN
3) Depress CLEAR SWITCH REGISTER
| 4) Depress 0, 2, 3, 4 of the SWITCH REGISTER.
5) Depress LOAD REGISTER. |

The computer is now prepared.
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Turn on printer.

j. .Depress INITIATE. -

1) Whatever the ID tube (or photomﬁltiplier) is looking:'A

at will be integxated in the computer and the result

left in the memory. The next step is usuaiiy to record

the memory on magnetic tape.

2. Reading out the computer memory

a.

d.

e.

Select the unit to be used to record the data.

1) Depress either WRITE or PRINT for the tape recorder

or the printer.

Set MASTER TIMING for FRAME.

Set up the reéording unit as described elsewhere.
Depress READ CORE.

Check the SWITCH REGISTER on the computef‘to be sure the

numbers illuminated have not changed.

f. Depress INITIATE.

3. PRINT operation

a

b.

. Printer prepgration

1) Turn on power switch
2) Set line spacing as desired.

3) Check for sufficient paper in the printer.

"To print

1) Set MASTER TIMING to FRAME of TIME INTERVAL. FRAME
isAnormal since only one frame is usually desired.

2) 'STEP DWELL TIME switch may be increased to slow the
printér down if desired.

3) Sélect the source of the informafion desired.

~a) For printing signal data-preparafion is complete
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with AREA SCAN depressed.

b) For other information depress one of the
following as desired: HEADING, DATA,_ REMARK,
FRAME COORD., READ CORE, or READ TAPE.

c) If printing from another instrument prepare:
the instrument as described eléewhere.

Depress INITIATE.

Magnetic Tape Operation

a. Initial preparation

1) Depress WRITE switch or TAPE READ, as needed.

2

Be sure FORWARD/REVERSE switch is set to FORWARD.
Note reading of file counter.

Load tape into the machine. (See Fig. ) .If

- WRITE is depressed be sure read has write ring installed.

a) If tape already loaded, skip to 4. d.

b)b Instail the full reel onvthe bottom-holder,
positioned so the tape comes off the top when
turning clockwise. Push reel all the way back and

turn knob clockwise to lock.

c) Lock an empty reel of thé same size on the top’

holder.

d) Press the pushbutton markgd PWR ON.

e) Press and hold the LOWER button and pull about

three feet of tape off lower reei.l Attach the end
to the upper reel:
f) Press the UPPER button and turn the upper reel

two or more turns clockwise.
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' g) Press the LOWER button and rémgvé the bottom
reel: |
h)' Thread the tape into the iecofder as shown in
Fig. and-by»the’arrows on_thé front of the
Arecorderl .
;"fress READY pushbutton.
.  Press LOAD pushbutton.
| 1) The tape will move to the EOT reflective marker and
stop. The stop operation initiates a seQuence of signals
from the console which move the tape a short distance.
This disténce is determined by the WRITE or the READ TAPE
operation. ) | :
..»Direct recordings on tape from-signal.
'1) Depfess WRITE. |
" 2) Set MASTER TIMING to FRAME.
~3) AREA SCAN should be depressed;
- 4) Tape operation can be slowed by incfeasing STEP
DWELL TIME.
.S) Depress INITIATE.
Recording from computer onto tape.
~ 1) Depreﬁs WRITE.
.2} Depress READ CORE.
3) Set MASTER TIMING to FRAME.
4 Prepare.computer as previously described.
'5) Depress INITIATE.
: P
Reading from tape to printer.
1) Depress PRINT,

2) Depress READ TAPE. -



3).

4)

5)

Find the file to be read out.:

a) Set the FORWARB/REVERSE switch. for the desired

direction.

b)  While watching the file counter depress STEP

75

ONE FILE switch as many times as necessary to reach . -

the correct file.
c) Set the .FORWARD/REVERSE switch to FORWARD.
Prepare the printer.

Depress INITIATE.

4 g. Reading from tape into the computer.

1)

2)

3)
.4

5)

Depress READ TAPE.

Depress CORE.

Fiﬁd the correct file.

Prepare the computer as before.

Depress INITIATE.

F. Console.shutdown procedure

1. Close all shutters.

2. Turn High Voltage Power Supply standby switch to standby

position.

3. Depréss POWER pushbutton switch.



MECHANICAL MODULE ELECTRICAL AND ELECTRONIC. .
- - SUBSYSTEMS

The Strictly electrical parts of the mechanical module are con-
. cerned with moying submodules_aﬁd cdmponents, and with the readouts
to show their -location. Rotating motion of the enpire unit is done.
by'driving'ﬁ ring gear with a reversible motor controiled by a
variable sbéed-éontroller; Angular position is detected by a
digital encoaéf mounted on the base plate énd coﬁpied to the ring
~gear. Outﬁut of the encoder is sent to the coﬁsole where it is
decoded elecﬁrdnically and displayed on the front panel in degreés.
Two sub-modules Mod 1 and Mod 2 are mounted on the Tring gear on
linear bearings and are moved radially by long scr¢w§ driven by I
the same typeAOf motors as drives the ring gear. Control for all
three motérs ié from the front panel of the consoié. -A11 three
motor'systems.are equibed with limit switches so thét the ﬁodules
cannot be driVén too.far énd damaged. Readout for fhe two linearly
driven moduies is from multiple turn precision potentiometers |
coupled tdneaqh "driving" screw. These pots are tiéd between a
precision regulated voltage and ground, and the wiﬁers tied to a
seleﬁting cichit in the console so that either can_be selected to
V_be read oﬁ-a'digital voltmeter. A precision trimﬁot is inserted
between the voltage and each pot so that the readoﬁt_séale can be
controlled. They are set to one volt per inch of'ﬁovement.l The
remainder of the electrical components consist of the stepping
motors whichvdiive'shutters and filter wheels des;fibed elsewhere,

“and the codlipg unit for the photmultiplier. The cooling unit is
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a thermoelectric device which is driven by an external power
~supply and controlled by an automatic temperature controller. In
addition, two small motors each drive a slide with optical compo=
neﬁts mounted on them, controlled from the consolei Schematic
diagram;nuﬁber 01110 define and identify all the components and
show their interconnections. |

The components described as electronic are the pulse amplifiers,
the polar-tq—rectangular coordinate converter circuits, and the
signal proceésing circuit Box. The pulse amplifiers are copies of
amplifiers developed at Lick Observatory and combine the amplifier
and discrihinétot in the same housing. Amplifier input comes
direct frbﬁ the detector anode and is designed t§ respond to a
pulse amplitude of 70 microvolts or greater. Output after passing
through the discriminator is a negative going pulsévdf 6 monosecond
duration‘with a nominal amplitude of 1.5 volts. This output then
~ goes to a'ciréuit which widens the pulse, then inverts and
amplifies‘it to a suitable level to drive TTL logic. A tunnel
divide flip-flop is used to widen the pulses and normal pulse
amplifiers 'do the rest.

The sighél processing has two channels for each detgctor
input. Ope channel is the pulse input, the other.is to convert
from a volt@ge level to a pulse train whose repetition rate
depends on fhe'voltage amplitude. The voltage level input is
through a gain-of-one amplifier whose input impedange is either
a 108 ohm or a 10° ohm resistor, selected from the console. These
~are followed by a voltage follewer whose input impedance is much

greater than 108 ohms so can be ignored. Output from this amplifier
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goes into‘a vdlpage-to=frequency éonvefter card with an input
range‘of 0 to'lo.volts and an output frequency raﬁge of 0 to
10% PPS. This output'goes to one input of a card called
discriminatbf thch is a gate‘card used to determine whether thé ‘
pulse modelpr V-F mode is passed through to the Scaigr. It
follows of course. that the pulse in from the detééﬁor is,anotﬁef
'input. Seiection is under control of the gate cardzwhich has

' inbUts ffom the w-switch denoting switch position, énd alsé has
inputs from the gain switches. In the case of thé w inpﬁts,

these are Combined and sent to the discriminator card tgtseleqt
Which input passes thrqugh; The gain input goes through a

driver, then out to the DC amplifier to switch the-lOS ohm input
resistor ihtq'the circuit. Output from the discriminator goes to
a scaler ciréuit card, which is a series of three'aivide—by-teh
circuits, with_gating so that the putput»from.any;of'the threevcan
be sent to the output. In this way the'input pulse tfain can be
divided by 10, 100, or 1000 as desired. Confrol is from actuating
the Prescaler = push bukton_sWitches on Data panel. Output from the
scaler goes thfough a line driver then t§ the coaxical cable and
to the conso1e input. Also mounted on the mechanical module is

a group of relays and their control card which are Qsed to multi-
plex the signais.going to and from the console. In this way only
enough lines to operate the mode being used used are needed and
the interconneéting cable is sméller. The multiplek’control card
is a series df.gates éontrolled by the w switch and.by a multiplex
switch mounted on Experiment Select. The gates operate drivers

which pull in the proper relay for the switch configuration set up.



Only one relay will be closed at any time. An identical set of
relays with their control card are mounted in the console.

The polar-to-rectangular coordinate converter is necessary
because the guidance detector mount is capable of rotation with
respect to'thé telescope, while telescope motion is in rectangular
coordinate§. An error signal is generated by the detector (ID1),
also in rectangular coordinates. Therefore, in order to send the
proper errof signal to the telescope drive circuits the rotational
component must be added to the error signal before sénding this
error signal to the telescope. To make this correction a dual
sin/cos potentiometer is mounted on the stationary part of the
module mount, Its rotor is connected to the rotéting gear so
the error correction equationé are as follows.

(declination) E“x = Ex cos ® - Ey sin 6

(right ascension) E”y = Ex sin 6 + Ey cos 6

See X-Y Resolver schematic for details.

To solve thevabove equations electronically operétipnal adders and
subtractors are used in conjunction with the sin/cos put. The
output is then sent to the drive circuits of the telescope

through a relay whose control is on the Guidance panel. This
relay allows the guidance signal to be sent to the telescope

drive controls only when desired.
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One circuit which combines electrical and electronic components

is the cooling system for the photomultiplier. In this system a

thermoelectric cooler is used. A separate power supply furnishes

operating power for the cooler. The electronic part is a temerature

controller to keep the temerature constant. The hot side of the
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Thermoelectric cooler uses chilled water to carry off excess
heat. Chilled water comes from a commercial water cooler unit.
All schematic diagrams for the ﬁnits described dare in the

accompanying manuals.
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SECTION II
APPENDIX I
This Appendix contains detailed wiring charts which

show connections from, connector to, connector and chassis

to chassis of the complete system,
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1 Logic

Pin

=

<N ZcGmo

Wire To

Inv 1 out

No. of
Wires Out

1

Invalid Code Lamp Pin B 1

(Conn INIT Pin 5)
Cycle Lamp Pin B
(Conn INIT Pin 6).
Common B

Ground bus

Amplitier to Common c

Inv 4 out
NOR 2 out
+5 VDC bus
F1-F

Overflow Lamp Pin B
(Conn INIT Pin 9)
NOR 3 out

INV 2 out

Conn INIT Pin 1

~ NOR 4 out

Inv 5 out
Inv 3 out
Common D
Inv 6 out AP1-11

RR3 Logic

Pin’

SO ZCrRCGTOE

<

Wire To

Ground bus
o=PFT +5 VDC bus
+5 VDC ‘
Common AJ

OR 4 out

RR4-F

a=V +5 VDC bus
Common AL
Common Al

"OR 2 in DB1-F

OR 20-in

Common AK
Common B

6=8,9 +5 VDC bus
P=6,8,9,10

a=T +5 VDC bus
NOR 20 in
Common H

§=3,7 +5 VDC bus

W=1-4,7-8 +5 VDC bus

-

e SN T Y Vg W Vg ey

I N S gy ST GRS g

No. of
‘Wires Out

R T Y e

N b e e e e e

(e

‘To

INV1-8
(Conn I-5)

(Conn 1-6)

RR3-F
C-v
ORZ-18
INV1-5
NOR1-3
Cc-17
F1-F

(Conn i-7)

NOR1-2
INV1-6
Conn I-1
NOR4-2"
INV1-14
INV1-15
RRG-11
AP1-11

To

RR4-1
SWR1-2
RR4-B
NORZ-24
OR2-3
RR4-F
SaD-Comm
OR5-30
BD 1-C
Conn 10-5
DB1-F

OR2-7
RR4-6
INV1-7
{Conn ES-3)
OR4-23
RR6-N
NOR2-32
RR6-F
(Conn ES-2)
OR4-21
RR4-11

New

Location

Inval Code
~ Lamp
Cycle Lamp

Overflow
Lamp

New
Location

1

1

1
ES1-N

1

1
ES1-11

From

1 TBD

From
RR2-1

RR2-5

RRZ-F

I-5

RR1-3

PT-13
rrl-F



PT Logic

Pin

11
13
15

17

Wire To

Ground bus
Inv 7 out ;
NOR 10 out =
Common F
SWR 1-N
Common G
Common H
Common I

+5 VDC bus
Inv 8 out =
NOR 14 out
NOR 15 out
OR 23 in
Not used
NOR 17.out
RR 2-15

S J - Comm

Common BC

No. of wires

to in

F 1-V 1
INV1-12

NOR 1-21

OR 3-5

SWR 1-N

F 4-T

kR 3-R

RR 7-T

F 1-T 1
INV 1-76

NOR 1-20

NOR 4-20

OR 1-11

NOR 3-16
RR 2-15
S G - Comm

INV 1-22

C-17



F1 Logic
Pin Wife to | No.vof wireé ,
out _ to in from
1 Inv 11 out 1 INV1-24
3 +12 VDC bus 1 . F2-3 1 s-52
S Common K 1 RR 4-R
7 OR 9 in = DBI-E 1 DB1-E
. |
11 Common L 1 D 4-15
13 Inv 14 out 1 INV 1-32
1$ Coﬁmon M 1 F 5-D
17 Inv 13 out ! | INV 1-33
B " Common N 1 | F 5-5
D ~ Inv 12 out 1 - INV 1-30
F I - 17 o | | 1 1-17
J
L
N Commén 0 | 1 RR 4f13
R Inv 15 out 1 IV 2-8 1  A-3
T +5 VDC bus ! F 2-T 1 PT-17

v Ground bus ' 1 F 2-v 1 PT-1



F2 Logic

Pin

11
13
15

17

Wire To

Inv 16

+12 -VDC bus

Common

OR 9 in

Common
Inv‘18
Common
Inv 19
Common
Inv 17

Common

Common
Inv 20
+5 VDC

Ground

out

P

Q

out -

R

out

out

out
bus

bus

to

INV 2-5
F3-1
RR 4-V

DB1-5

S-38

"INV 2-6

F 5-v
INV 2-14
F 5-17
INV 2-15

F 5-T

RR 4-N

INV 2-12

F 3-3

from

F 1-3

F 1-T

F 1-V



F3 Logic
No. of
Pin Wire To - Wires Out To In From
1 +12 VDC bus _ 4 1 F 4-L | . 1 F 2-3
3 Ground bus 1 | F4-B 1 " F 2-V
5 NOR 11 out 1 NOR 3-2
7 NOR 19 out 1 NOR 1-34
9 | - 0 ~ Avail std. 0S (output)
11 Common V 1 INV 2-21
13 Common W. 1 | "~ OR 3-12 1 BD 1-6
15 - Common X- 1 ‘ F 4-7
17 Inv 21 out 1 INV 2-26
B +5 VDC bus 1 F 4-1 1 . F2-T
D OR 8 in | 1 . OR 5-4
F not used | 0
J 0 Avail std. 0S (input)
: . - (no driver)
L NOR 12 out ‘ 1 NIR 4-16
N OR 13 in 1 OR 1-22
R Inv 9 out 1 INV 2-23
‘T Inv 23 out 1 INV 2-24

v Inv 22 out 1 . INV 2-32



F4 Logic :
No. of , New

Pin Wire To Wires Out To Location From"
1 +5 VDC bus 1 F5-3 -1 F3-B
3  bad pin use c instead 0 ‘
5 Inv 24 out - 1 INV2-33
7 Common X 1 INV2-31 1 F3-15
9 D22-21 . 1 D22-21 : ‘
11 COBX 1 to ID 1 (BNC FREQ U5) U CNT #1-S
13 Common AE 1 F5-13 :
- 15 Inv 27 out 1 D14-11
17 RR7-R 1 RR7-R
B Ground bus 1 F5-1 1 F3-3
C NOR 22 out 1 NOR3-21
D NOR 16 out 1 NOR1-33
F NOR 23 out 1 NOR3-20
J D22-23 1 D22-23
L +12 VDC bus 1 F5-B. 1 F3-1
N -D23-32 1 D23-32 '
R Inv 25 out 1 INV2-30
T Common G 1 NOR3-34 1 - PT-11"
A NOR 21 out 1 NOR2-3 ’
C Logic No. of " New .
Pin Wire To © Wires But To Location From
1 NOR 5 out 1 NORS -2
3 Common E 1 AP1-5
.5 NOR 7 out 1 NOR3-3
7 Signal Cable Line 1 1 BNC-A NEG
(A NEG) :
9 Counter Cable Line L 2 COAX to A+
(A+) SWRZ-T
11 Counter Cable Line 2 1 OR1-4
(B-) '
13 Conn INIT Pin 2 : 1 (Conn I-2) SKC-C
K=1,3,6 : <
15 Conn INIT Pin 3 1 {Conn I-3) SKD-C
K=2,4,5,7
17 +5 VDC bus 1 PT-17 1 I-15
B NOR 8 out 1 NOR1-16 '
D SWR2-1 : : 1 SWR2-1
F OR 2 out PB1-3 1 DB1-B
J Counter Cable Line 3 2 COAX to A-
(A-) - . ' SWRZ-D
L Signal Cable Line 2 1 BNC A-POS
. (A POS) ;
N Counter Cable Line 4 1 OR1-6
(B+) - . : :
R NOR 9 out - ' 1 NOR1-15
T Signal Cable Line 3 1 BNC B POS
(B POS) ' )
' Ground bus ‘ 1 PT-1 1 I-7

(---) means OLD SYSTEM



FS Logic

Pin Wire to No.
1 Ground bus

3 +5 VDC bus

5 Common N

7 NOR 18 out

9 D 22-24

il D 22-20

13 Common AE

15 S = 3,7,+5VDC bus
17 Common_b

B +12 VDC bus

D Common'M

F INV 26 out

J D 22-25

L . D 22-19

N~ D 18-32

R RR 5-15

T Common T

A

Common R

of wires
out

to

RR 1-1

RR 1-5

"INV 1-25

NOR 2-2
D 22-24
D 22-20
D 14-17
RR 1-F
INV 2-4
RR 7-1
INV 1-34
D 14-9

D 22-25

D 22-19

D 18-32
RR 5-15
RR 6-5

INV 2-13

" in

F 4-13

F 1-15

F 2-F

F 2-15



RR1 Logic
Pin Wire to No. of wires _
~out to - in from
1 Ground bus 1 R 2-1 1 CF 51
3 «.= T+5 VDC bus 2 SWR 1-4 ) |
RR 3-L
5 +5 VDC bus 1 . RR 2-5 1 F 5-3
7 a = V+5VDC ﬂus C 2 SWR 1-U
: ' RR 2-F
9 W= 3-8 +5 VDC bus 1 RR 2-17
11 Common C 3 RR 2-J
RR 1-R
| INV 1-16
13 Prog B init via or 1 OR 4-11
gate 29
15 S =1,2,4,5 1 OR 4-22 . = 1 Conn ES-4
17 Common BU 1 SWR 2-17 '
B RR s-é 1 RR 5-9
D RR 5-L | | RR 5-L
F S = 3,7+5 VDC bus 1 RR 3-T _ 1 " F 5-15
J 'NOR 4 in 1 | NOR 4-4
L o = FP+5 VDC bus ,1 SaE-comm
N SWR 1-D . 1 SWR 1-D
R Initiate (Common C) | 1 RR 1-11
T W=1,2 +5 VDC bus 1 RR 5-13 “

v NOR 16 in 1 NOR 1-31



RRZ Logic

Pin Wire to No.
1 Ground bus

3 Common AF

5 +5 VDC bus

7 NOR 4 in

9 - Common AG

11 6§ = 8 +5 VDC bus
12 § =6

‘13 o = VIP+5 VDC bus
15 PT-R ‘

17 W= 3-8}3 VDC bus
B Common AH |
D a = TP+5 VDC bu§
B o = V+5 VDC bus
'J Common C

L 8§ = 9 +5 VDC bus
N a = F +5 VDC bus
R NOR 12 in

T Common BV

v OR 7 in

of wires
out

to : in

RR 3-1 B!
OR 1-24

RR 3-5 1
NOR 4-5

RR 5-17

RR 6-15

RR 8-N

SWR 1-E

RR s-R 1

OR 1-25

'S F-~comm

RR 3-11. ' 1
AP 1-1 1
RR 6-9

SWR 1-17
RR 6-T

NOR 4-11
SWR 2-J

OR 3-29

from

RR 1-1

RR 1-5

PT-R

RR 1-9

RR 1-7

RR 1-R



RR4 Logic

Pin

W~ U1 N

[
[y

—
(32 &N

~

< B Z2E UG THNO®W -

Wire To -

Ground bus

NOR 24 in

K=1,4,5 +5 VDC bus
OR 1 in

Conn Count-1

W=1-4,7-8 +5 VDC bus

Common O
W=5,6 +5 VDC bus

RR 7-J

+5 VDC bus
NOR 6 in

RR 3-9

not used
Common AK
Common U
Common K

RR 7-D
Common P .

RR5 Logic.

Pin

Wire To

Ground bus

Common AP

Common AQO

US=off +5 VDC bus
RR 1-B .
US=on +5 VDC bus
W=1-2 +5 VDC bus
F 5-R

Common AG

+5 VDC bus

Common AM
Common AN
RR 1-D

not used

' W=3-8 +5 VDC bus

NOR 17 in
SWR 1-11

No. of

e e

N

[0

[ T T Y e Y oo S o Y SO S G

No.
Wires

[y

=

e

WNires Out

of
Out

(Conn ID-11)

(Conn ID-10)
SWG-Comm

NOR 4-22

RR 6-17
RR 8-F
OR 3-14
NOR 1-13

SWD-Comm-
NOR 3-13-
SWR 1-11

- New -
To Location
RR 5-1 1
- NOR 2-25
(Conn 1-8)  ALG-14
OR 2-11
Conn C-1 Conn Count
B-n
(Conn P-10) Prg A-11
SWR 2-R 1
INV 1-31 ' 1
DB 1-A
SWH-Comm
(Conn P-1)
RR 7-j
RR 5-B 1
NOR 2-22
1
NOR 2-30 1
INV 2-7 1
INV 1-35 1
RR 7-D -
INV 2-16 1
New
To - Location
RR 6-V 1
OR 5-31
OR 3-22

10

From

" RR 3-1

RR 3-V
F i-N

" RR 3-5

-RR3-9

RR 3-D
F 2-N
F 1-5

F 2-5

From
RR 4-1

QUS Collector

1

Sus B-~-Comm

1

1
1
1

RR 1-B
RR 1-T

F 5-R
RR 2-9

RR 4-b

RR 1-D

RR 2-17



RR6 Logic
Pin Wire To
1 NOR 17 in
3 Common AR .
5 Common T-
6 §=6
7 Common AS
9 §=9 +5 VDC bus
11 Common D . -
13 Common AT
15 §=8 +5 VDC bus
17 " 45 VDC bus
B NOR 12 in
D NOR 19 in
E Common H
J Common AU
L a=P +5 VDC bus
N a=T +5 VDC bus
R OR 12 in
T a=F +5 VDC bus
A Ground bus
RR7 Logic
Pin Wire To-
1 +12 VDC bus
3 NOR 20 in
5 _ RC=B +5 VDC bus
7 RC=W +5 VDC bus
9 OR 2 out
11 RC=P +5 VDC bus
13 K=1,3,5,7 +5 VDC bus
15 K=2,4,6 +5 VDC bus
17 +5 VDC bus '
B OR 14 out
D RR 4-T
F Common BA
RR 4-17
RC=PW +5 VDC bus
Common BO
F4-17
Common I
Ground bus

<-HmmZr &«

No. of

Wires Out

SRS

[ S U T Wi W W W

[\

—

oy

No. of

" Wires Out

—

T S W e gy

[

—

To

NOR 3-14"

INV 1-17
OR 2-13

OR 3-23
SWR 2-18
AP 1-3

OR 3-24
SWR 2-V
RR 7-17

NOR 4-12
NOR 1-29

OR 1-12
SWR 1-R

SaI-Comm

SaH-Comm
OR 2-32

SaC-Comm
RR 7-V

To

+12 VDC pt

OR 4-13

(Conn ES-8)
(Conn IS-10)

OR 2-2

Conn ES-9
Conn I-9
Conn I=10
SWR 1-17

OR 1-33

INV 1-13

(Conn ID-13)

SWR 2-11.

D 14-12

SHUT 1-V

i1

In - From

1 F5-T

1 RR 8-N

1 RR 2-6

1 I-T

1 RR 2-11

1 - RR 5-B

1 RR 3-R

1 RR 8-L

2 RR 8-V

RR 3-L

1 - RR 2-N

1 RR 5-1
~ New

Location From

1 F5-B

ES 1-7 RR 8-13
ES 2-C RR 8-B
1 RR 6-17
1 Logic Misc A.
.1 ) - RR 4-T
J21-34 -

1 RR 4-17
.ES 2-11 RR 8-D
1 F4-17

1 PT-15- -



- RR8 Logic
Pin Wires
1 Abort 1
3 T init 1
) (T init)" 1
7 +5 VDC 1
9 not used
11 §=10 1
13 RC=B 1
15 FV 1
17 Gnd 1
B RC=W 1
D RC=PW 1
F (Abort) RR5-D 1
J F init 1
L a=D 1.
N §=6 2
R Initiate 1
T a=FT 1
\' a=T 1

Out To

‘NOR 4-6
NOR 5-31
OR 5-24
AP 1-15

(Conn P-15)

RR 7-5
SWR 1-H
Osc-7

RR 7-7

RR 7-L

RR 5-D

OR 2-31

RR 6-L

RR 2-6
Conn P-12
AP 1-1
Spare Wire
RR 6-N

New Location Wires -

2
PROG A-17
ES 2-S
X
1

12

.In From

DB 1-7
NOR 5-8

DB 1-17

RR 2-12




13

Logic Card DB1

Pin Function- in from out - to
A P 9 in W=5,6 1 RR4-15

B 4 OR 2 out 1 C-F v
C 1 OR € in 1 RR3-15 ' 1 © 0OR2-23
D 2 OR n out 1 SWR2-15 ‘

E 30R 9 in 1 F1-7

F 4 OR 2 in (on F1-L) 1 RR3-17

H

J 1. NORS-30
K-

L _ .

M P 12 out open C 9 (NOR 9 in) 1 NOR1-14
N .

P

R

S

T

U

Vv

1 - P 10 in F initiate 1 NOR3-24

2 30R 9 out 1 Logic Misc

A-16

3 1 OR & out (new) - 1 SWR2-7

4 2 OR n in (on SWRZ-15) 1 Conn ID-9 OBSOLETE

5 3 OR 9-in (on F2-9) 1 F2-7

6 4 OR 2-in (on F1-9) 1 F3-13

7 +5 VDC ' 1 RR8-7 1 Logic Misc A-1
8 : 1 NOR3-15
9 1 NOR1-25
10 1 - Conn ID-7 OBSOLETE

11 ' ' 1 Conn ID-8 .OBSOLETE

12 : SDN NO )

13 o o . ‘

14 : o Conn Count-8

15 : - _

16 . _ SDN NC L

17 GND 1 RR8-17 1 Logic Misc A-A



14

OBSOLETE
SHUT 1 Logic
Pin Gut To In from
1 1 S SHUTP A-NC
3> l;owe‘rload. Sig. 1 Coﬁn EXIT-lé
5 ' 1 . S SHUTP A-NO
7 1 | Display Dim-2
9 Close sfmtter P (red lead) 1 Conn EXIT-19
11 | Not used’
13 Open shutter P (green lead) 1 . Conn EXIT-20
15 Shutter open limit switch 1 ‘ Conn EXIT-17
17 45 VDC bus S SWR 2-F 1 RR 7-17
B ~ 1 S SHUTP B-NC
D BMG lamp power | 1 . S SHUTP- EMG
- ' lamp (D)
P . 1 ﬁisplay Sim 3,5
J A | 1 | Clock (+etce)
lamp bank

L initial resit at power on 1 Comn E 5-7
N +28 VDC bus - ; 1 OSOCillator.—é
R | | 1 Relay Card .Shutter 4
T Shutter closed limi 1 ~ Conn EXIT-18

switch : -

v GND bus R SWR 2-13 1 RR 7-V



SWR 1 Logic

Pin Wire To Qut To

1 1 OR4-4

2

3 1 NORS5-32
4 " a=T ’

S a=3 S B-3

6 a=5 S B-5-

7 a=4 S B-4

8 1 OR1-29
9 o=6 SaB-6

10 BCD a=2 Comm RO-61

11

12 1 OR3-7
13 COA signal

14 CHB signal

15 ‘

16

17 a=F

18 GND 1 GND pt -
A 1 OR4-7

B . 1 NOR5-23
C a=1 SgB-1 '

D .

E

F BCD a=1 Conn RO-60

H FV v

J =2 SaB-2

K 1 OR3-25
L 1 NOR5-22
M BCD a=4 Conn RO-62

N

P CHA signal

R a=P

S

T

4] as= (1 Conn P-11)
v +5 VDC 1 +5 pt

New
Location

OR13-31

PROG A-13
PROG A-14
OBSOLETE
S 'SCOPE B-NQ

OoM13-17

oM14-17
PROG A-14
OBSOLETE

S SCOPE B-NC
PROG A-38

15

In From

ot =

-

(1
(1
1
(1

~
e S ped et

¢!
¢

@1
(1

RR3-~3

RR1-3
SaB-3 (RO-3)
SaB-5 (RO-58)
SaB-4 (RO-4)

SaB-6 (RO-59)
RR5-V

Conn P-7)
Conn P-8)
Conn ID-9)

SscopE B-7)
RR2-N

SaB-1 (RO-1)
RR1-N

RR2-13

Conn RO-60)

'RR8-15
SaB-2 (RO-2)

Conn RO-62)
PT-9 ‘
Conn P-9)
RR6-L
Sscopg B-8)

Sscope B-9)
RR1-7



SWR 2 Logic

Pin Wire To .

1 C-D

2 PNT control

3 OR 26 in

S CPY control

7 Common Al (U sync)
9 OR 25 in

11 Common BO

12 PER control

13 Ground bus

15 Common BT (y sncy)
17 Common BU (Ax sync)
18 S=9 control

B LIN control

3] .~ AB signal

F +5 VDC bus

J Common BV (Ay sync)
L~ TIM éoﬁtrol

N FRM control

R W=1-4,7-8 control
T Aa A signal

\ S=8 control

Out To

P ek bl b b el ek b b g

APy Y b

-

ES2-T
OR1-5
ES2-4
DB1-3
OR1-7
D20-26
Conn ES-13
AP1-B
DB1-D
J21-25

Conn P-14
Conn ES-15

AP1-15
J21-26

ES1-13

ES1-8
+5

PROG A-22

16

In From

1 C-D
{1 Conn ES-16)

(1 Conn ES$-2)

1 RR7-N
OBSOLETE
1 SWR1-V

1 RR1-17
(1 Conn ID-3)
OBSOLETE

OBSOLETE
1C-J
1 SWR1-17
1 RR2-T
(1 Conn 1D-4)

(1 Conn ES-1)

(1 Conn ES-14)
1 RR4-11

. {Syg~Comm)

1C-9
"1 RR6-15
(1 Conn P-13)



Oscillator

Pin Wire to
1 Not used
2 +28 VDC
3 +28 VDC
4 Not used
5 Not used
6. Output

7 gnd

8 gnd

Out

To

0SC-3

+28 VDC
point

RR 8-17
0SC-8

G6nd point

In

From

SHUT1-N

0SC-2

D 14-4

AP 1-B

0sC-7

17



Clock Memory -

D 25 Out To

WO~V

10

11

12

13

14 1 (RO-42)
15 -1 (RO-43)
16 1 (RO-44)
17 1 (RO-34)
18 "1 D12-23
19 1 D12-18
20 1 D12-20
21 1 D12-13
22

23

24 1 (RO-38)
25 1 (RO-39)
26 1 (RO-40)
27 1 D24-22
28 1 (RO-41)
29 1 D10-23
30 1 D10-18
31 1 D24-31
32 ~ 1 D10-20
33 1 D10-13
34 '

35 1

D24-35

New Location

OM1-5
OM2-5
OM3-5
OM4 -5

OM1-35
- OM2-35
OM5-8

OMS -34
in (8000)
in (4000)

in (2000)
in (1000)

In From

1 Gnd point
1 +5 VDC point

1 AP1-1

18



[Pl

- Clock Memory

D 24 Out To ' New Location

1
2 1 OM6-9
3 -
4 1 (RO-35) OM6-35
5 ~ 1 (RO-36) OM7-9
6 1 D23-3°
7 1 (R)-37) - OM7-35
8 1 D8-23
9 1 D8-18
10 1 D8-20
11 1 D8-13
12
13 .
14 1 (RO-30)
15 1 (RO-31)
16 1 (RO-32)
17 1 (RO-33)
18 1 D6-23
19 "1 D6-18
20 1 D6-20
21 1 D6-13
22 I
23
24 1 N OM16-9
25 1 (RO-27). OM10-34
26 1 (RO-28) OM11-9
27 1 D24-6 = :
28 1 (RO-29) OM11-34
29 1 D4-23 :
30 1 D4-18

- 31 1 D23-2

32 1 D4-20
33 1 D4-13.
34
35

In From

1 D24-27

1 D25-27

1 D25-31..

1 D25-35

" 19



Coil De iay-

D 23

+5VDC
-gnd

O oo IRV H NN -

out

-

to in
D 22-22 1
D 22-3 1
D 22-33
1
D 22-32
D 22-12
D 22-11
D22-10
D 22-34
D 22-9
D 23-6
D22-4 . 1
D 22-35
1
D 23-27

20

D23-34"

F 4-N



Py

Delay Prééet Eeco Reset

D22

WOV AN -~

+5VDC

e b

out

(o=

bk e e e pd et

N k=R=R=R=R=

ooougo

to

D 20-34
OR 5-16
D 21-B

OR 2-34

D 21-34
OR 2-15

20-4
20-21

20-8
20-7
20-5

D 21-2

'19-13
19-22
19-11
19-16
19-18
19-25

20-31

in -~

i T e [

o

oo o

I R R IR
LT, W N Y WY

Coooo

. from

D 23-3
D 23-27

23-25
23-18
123:16
23-10

-

GO G Y O
N

23-8
32-4
23-21
23-31

Reset
Reset

Reset
OR 24

Reset
Reset

21

1 out
1 in OR 10 out

2 out
.out Reset 2 in

3 out
3 in OR. 11 in



W oo &N

22

Count
21 . out to : in from
+5VDC - 1 D 20-2 1 D 22-22
gnd 1 D 20-3 1 D 22-3
1 S-7
-1 S-6 .
1 S-8 1 D 21-26
1 S-4
1 S-2
1 S-3
1 S-1
1 D 21-6 - 5
1 D 20-27 1 . D 21-34
1 S-5
1 D 20-10

.1 D 21-27 1 . D 22-7



L Record Delay % S Count

D20

N R R I ST e

+5VDC
~gnd

out

R

to

S-9

D 19-10

D 19-34

in

— e

(o

UooU

oo

" from

21-2
21-3
22-13
-22-18

22-17
22-16

D 21-32

D 22-14

"SWR 2-11

D 21-27

D 22-15

D 22-1

23



24

Record Delay

O oo IO U DN

D19 - out . to in . from

+5YDC 1 D 18-2 1 D 20-2

gnd - 1 D 18-3 1 "D 20-3

1 . D 19-26

10 S ' 1 - D 20=32
11 . : ' 1 : -D 22-28 Logic Misc A-V
12 ) ’ ..
3 : 1. - D 22-26 Logic Misc A-N
14 o ' 1 . Logic Misc A-F '
16 ' : 1 - D 22-29
17 _ _ - . _
8 1 D 22-30
19 : : . '
20
21 : : : L :
22 o ' 1 - D 22-27 Logic Misc A-U
23 : '
24 . : o 4 ,
25 o 1 D 22-31
26 S D 19-6 :
27 -1 D 18-34 1 D 19-34
28 : :
29
30
31 S
32 o 1 D 18-10

34 | D 19-27 1 D '20-34



25

Recoxd Delay .

O oo~ U DL

D 18 ' ‘ Out To In From
+5 VDC "1 D17-2 1 D19-2
Gnd - 1 D17-3 1 D19-3

1 D18-26"

10 ‘ o 1 D19-32

11 ‘ '

12 through 25 NOT USED

26 - : - 1 D18-6 o

27 | , 1 D18-34

28 : -

29

30

3t - j

32 : 1 F5-N

33 ) , SO

34 . 1 D18-27 1 D19-27

35

% T Chain

D 17

1 : , | _

2 +5 VDC - 1 D16-2 : 1 D18-2

3 Gnd o 1 D16-3 1 D18-3

4 o

5

6 1 SAG-4(T1)

7 Ny

8 through 31 NOT USED

32 o -1 D16-10

33

34 : " 1.D16-34
35 S ,



26

T Chain _ :
D 16 _ _ " Out To In From
+5°yDC : 1 D15-2 1 D17-2
. Gnd ; 1 D15-3 , 1 Dp17-3
1 SXG-3 (TO1) 1 D16-26
10 _ S 1 p17-32
12 through 25 NOT USED
26 . . 1 D16-6 . o
27 ' - 1 D15-34 - 1 D16-34
28 . : : '
29
30
- 31
32 BRI 1 D15-10
33 o
34 1 D16-27 1 D17-34
35 '
T Chain
D 15
1 _
2 +5 VDC 1 D14-30 1 D16-2
3 Gnd : 1 D14-1 1 D16-3
4 ) ) ' .
5 : -
6 1 SAG-2 (T0001) 1 D15-26
7 .
8
10 1 D16-32
12 through 25 NOT USED
26 - 1 D15-6 = -
27 1 D14-22 1 D15-34
28 -
29
30
31 ' '
32 : 1 D14-18
34 i1 D15-27 1 D16-27

35



Timing Module

D 14 out to

1 gnd 1 D 13-3

2

3

4 1 -~ Oscillator-6

5% .

6** _ .

7 1 SCLRS-NO

8 1 D 3-34

9 - .1267

10 1 “INV 2-22

11 ‘

12

13 1 . D 1-32

14 1 D 14-10

15 '

16

17

18 o '

19 . | 1 INV 1-32

20

21

22

23 A _ ,

24 1 ~ 'COAX.2 to BNC Freq 7
25 1 - 'COAX 2 to BNC Freq 6
26

27 -

28 1 COAX 4 to BNC Freq 5
19 ' :
30 +5VDC1 - D 13-2

31 1 COAX 5 to VNC Freq 4
32 1 .0OR 5-20

33 1 .OR 3-2

34 1 D 14-32

35 .

*Avail 106 pp5S (x-chain)
**Reset on X chain -

in

b e

1

OBSOLETE

OBSOLETE

"OBSOLETE

1

OBOSLETE

1

27

from

D-15-3°

F 5-F (output-input is pin 10
D 14-14 Common BD S
F 4-15 :
RR 7-T

F 5-13
D 15-32 _
S Inv 10-out

D 15-27

D 15-2

D 14-34 Comm BH
OR 3-out



Clock Lamp-Drive

b

W oo~ UT BN

13

© +5VDC

out

-

to

w/

L)

12-2
12-3
12-32

12-34

12-17
12-25

12-29

12-28

12-5

12-7

12-11
12-9

in

Pt

from

D 14-30
D 14-1

Display

Display

Display

Display

-Display

Display
Display

Display

Display

Displéy

00000

10000

20000

30000

40000

50000
60000

70000

80000

90000



Clock Counter

D12 - out to ' in from

1 A

2. +5VDC 1 D 11-2 1 D 13-2

3 gnd 1 D 11-3 1 D 13-3

4 A
5 1 D 13-24.
6 ,
7 1 D 13-26 -
8

9 1 D 13-33
10 '

11 ' 1 D 13-32
12 - 1 D 10-12 1 D 14-8

13 . _ 1 D 25-21 °
14 A

15 1 D 10-23 . 1

17 ' ' 1 D 13-11
18 , 1 D 25-19
19 , ' }
20 ' ‘ 1 D 25-20.
21

22 - .

23 _ : 1 D 25-18
24 o ' .
25 o 1 D 13-12.
” . N
27 . ‘

28 ' 1 D 13-20 -
29 E 1 D 13-19
30 : ' :
31 : .
32 : 1 D 13-4 -
33 :

34 o s 1 D 13-6



Cloék'Lamp Drive

DIl

W oo OB LN

+SVDC
‘end

out

—

to

10-2
10-3
10-32

"10-34

10-17
10-25

10-29

10-28

10-5

10-7

10-11
10-9

in

—

D
D

- from

12-2
12-3

Display

- Display

- Display

' Display

Display

' Display

Display

Display

Display’”

Display

000

1000

2000
3000
4000

5000
6000

7000

8000

9000



b 10

O oo ~NONUT A N

wwwMwQMNN~NNNNNQ-N»—-HHH)—AH.HHHH
UE NN OQUOUONAOAMTPANUMNRODOUVONOOUSEWVRNERED

+5VDC
gnd

Out

To

oo
O

D 8-12

D 8-23

In

From

D 11-2

D 11-24
D 11-26
D 11-33

D 11-32

. D 12-12

D 25-33

D 11-11
D '25-30

D 25-32

D 12-15

D 11-12

D 11-20

"D 11-19

D 11-4

D 11-6

31

& D 25-29 .



Clock Lamp Drive

D9

.03V N

+5VDC

Jgnd

out

to

o o

8-34

8-17

8-7

in

~ Display

o Disp@ay

Display

000

100

200
300
300

500
600

700

800

900



Cwy

33

CloCk»Counter

D8 - out to in from

1 - -

2 . +5VDC 1 D 7-2 1 D 9-2

3 -gnd 1 D 7-3 1 D 9-3

4

5 1 D 9-24
6

7 1 D 9-26
‘8

9 1 D 9-33
10 -

11 . 1 D 9-32
12 1 D 6-12 1 D 10-12
13 . 1 D 24-11
14 '

15 1 D 6-23 1

16 _ .

17 1 D 9-11
18 1 D 24-9
19 ‘
20 1 D 24-10
21

22 _

23 1 D 10-15 § D 24-8
24. '

25 1 D 9-12
26 '

27

T LR N RN NN
— — —
o o oo
© 0 © ©

] ] ] ]

o o —

© S



Clock Lamp Drive

D7 out to “in from
1 o -
2 #5VDC 1 D 6-2 1 " D 8-2
3 gnd 1 D 6-2 1 D 8-3
4 1 D 6-32 o
5 1 Display (
6 1 D 6-34 N
7 1 Display
8
9
10 - : - 1 Display
11 : 1 D 6-17 .
12 1 D 6-25

13 , _ : :
14 - ' . 1 Display
16
17 a '
18 : 1 Display 40
19 1 D 6-29 : -
20 - 1 D 6-28 L
21 . _ 1. Display
22 : ' 1 . Display
23 o :
24 1 D 6-5
25 |
26 1 D 6-7 :
27 _ : 1 Display
28 : : ' - '
29 : _ : S _
30 o : 1 - Display
31 ' '
32 1 D 6-11

33 1 D 6-9 :
34 . 1 Display



Clock Counter

D6 out to in  from

1

2 +5VDC 1 D 5-2 1 D 7-2

3 . gnd 1 D 5-3 1 D.7-3

4 - -

5 . 1 D 7-24
6 o

7 1 . D 7-26
8 o

9 1 . D 7-33
10 Lo

11 - » 1 D 7-32
12 1 D 4-12 1 D 8-12
13 1 - D 24-21
14. '

15 1 D 4-23 1

16~ :

17 , ' 1 D 7-11
18 ' 1 D 24-19
19 : '
20 o - 1 D 24-20
21 _

22 : : .
23 : 1 . D8-15 § D 24-18
rZ : _ . o

25 o 1 D 7-12
26

27

28 1 D.7-20
29 1 ‘D 7-19
30

31

32 1 D 7-4
33



Clock Lamp Drive

D5

NolNoL BN Ne WV BRI S S

+5VDC
. gnd

out

SRy,

to

D4-2
D4-3
D4-32

- D4-34

D4-17
D4-25

D4-29

D4-28

D4-5

D4-7

D4-11
D4-9

in .

~ Display

. Display ]

Display
- Display
‘Display

" Display"
- Display

Display

Display .

Display

(e 2]



. out to in from

D4

1 o

2 . +5VDC 1 D3-2 1 - D5-2
3 gnd 1 D3-3 1 D5-3

4 _

5 1 D5-24
6 o

7 1 . D5-26
8 o

9 1 D5-33
10 S

11 - 1 D5-32
12 1 D3-34. 1 D6-12
13 - 1 D24-33
14 - . o

15 : 1 D3-10 1 - F1-11
16 | o A
17 - 1 . D5-11
18 1 - D24-30
20 1 - D24-32
22 -

23 1 D6-15§24-19
24 : ' _ - .

25 - 1 - D5-12
26 a

27 : :

28 ' - 1 . D5-20
29 1 D5-19 -
30 '
31 - .

32 - 1 D5-4
33 ' ' : .

34 . 1 . D5-6



Clock. Chain

‘D3 .

W~ U WN-

+5°yDC
Gnd -

through 25 NOT USED

‘Clock Chain

D2

N RO R RO R S

+5 VDC
Gnd

through 25 NOT- USED

—

D3-6
D2-34

D2-10

D3-27

D2-6
D1-34

D1-10

D2-27

In From '7 _

38

New Location

. to ES1-4



Clock-Chain

D1 - out to ©oin ~ from

+5VDC ‘1 5-37. 1 D2-2
~gd 1 5-39 . 1~ D2-3

OV OooNNOU AN

26 - 1 D1-6 _ :
27 } 1 D1-34

32 ) : 1 D14-13

34 1 " D1-27 1 D2-27



40

s S‘yn'C'(S) logic

pin out to in from
1 1 D21-25
2 1 D21-13
3 1 'D21-14
4 1 'D21-10
5 1 D21-31
6 1 D21-5
7 1 D21-4
8 1 D31-6
9 1 D20-25
10 1 D20-13
11 1 . D20-14
12 1 .  D20-10
;3 1 : 85100-;
_14: 1 ,85100'2
15 1 :35100-4
16 1 88100-8
17 1 551071
18 1 | A$510'2
19 1 ;510-4
20‘ 1 56,58
21 1 88,-1
22 1 S8,-2
23 1 S5, -4
24 1 ' ssl-s.
25 1 SGIOO-E
26 1 86100—-2_-
‘ -7
27 1 $1007*
28 1 56100:§
29 | 1 S(S'lo :}_- |
30 1 5510'3
31 1 5510'1’
32. 1 -5610:_8_
33 1 S8,-1
34 1 scl-i
35 1 S6,-2
36 - 1 sal-§
37 +5VDC 1 D1-2
38 : 2 S6-Comm+F2-11
39 © ground 1 ‘D1-3 '



G'Syné (S) logic cont.

Pin . - 'Out - To In From
40 1 OM15-19
41 01 OM15-34
42 1 - OM16-19
43 1 OM16-34
44° 1 OM17-19
45 1 OM17-34
46 - 1 OM18-19
47 1 OM18-34
48 1 OM19-20
49 1 "OM19-35
50 1 0M20-20
51 1 OM20-=35
52 +12vVDC 1 F1-3



231

INV 1

pin

© 00~ UTAWN -

—
o

11

.12

13
14
15°
16
17
18
19

20

21
22
23
24
25
26
27

28

29
3-
32
33.
34
35
36

+5VDC

int Gnd

Int'+$

gnd

notes’

1-in

- 4-in
- 4-out

2-out

2-in .~
l-out

7-out
5-in
5-out
3-out
3-in.
7-in

8-in'.“
'10-in
10-out

110out

11-in

8-out

12-out.

14-in

l4-out .
13-out-

13-in
12-in

comm

g>

BA

AR

BB
BC

out

ju—

INV2-2
OR2-16

OR1-23

OR2-14

OR2-19
NOR1-22

OR1-20

NOR4-34

INV2-29

- in

o e =

[ Sy T A -

Pk bt bt e

[ T B

42

from

PT-3
RR7-F
I-N
I-R
RR1-11
RR6-3

PT-V
D14-19
F1-1

F5-5

PT-B

-F1-D

RR4-13
F1-13
F1-17
F5-D
RR4 -4



43

INV 2
_ Pin Notes Comm Out - To In from
1 ' . .
2  +5VCD , 1 OR1-8 = 1 - INV1-2
3 - 15-in BE 1 INV2-17
4 16-in - S 1 OR5-11 1 F5-17
5 16-out - 1 F2-1
] 18-out - 1 F2-13
7 18-in U 21 " RR4-N
8 15-0ut ' 1 F1-R
9
10
11 Int Gnd .. ,
12 20-out 1 F2-R
13 ' 19-in R 1 FS5-V Reset in
14 19-out -1 F2-17 Reset out
15 17-out. 1 F2-D
16 17-in P . : _ 1 RR4-V
17 20-in . BE 1 : INV2-25 1 INV2-3
19
20 Int +5
21 © 21-in - v 1 NOR2-34 . 1 F3-11
22 9-in BD 1 OR2-20 -1 D14-10
23 9-out ! Sl F3-R
24 23-out 1 F3-T
25 23-in BE 1 OR5-2 1 INV2-17
26 - 2l-out 1 F3-17
27 .
28 . . |
29 Gnd _ ' 1 OR1-35 1 INV1-29
30 25-out o -1 F4-R
31. 22-in- X 1 NOR2-4 1 F4-7
23 22-out ' -1 F3-V
33 24-out A 1 F4-5
34 24-in BF 1 OR1-15
35 . 25-1in BG 1 OR2-21

36



OR2

Pin

+5VDC

Int +5

Gnd

Notes Comm

20-out

. 4-out

4-in : J
4-in

© 20-in

20-in

11-in .. BA

5-out - BD

- 6-out BG

6-in

6-in | AI

5-in
5-in _ BF

"24-1in BA

24-in BG

12-in Finit

12-in
12-sp out
24-out

Out

To

OR2-22

OR3-8

NOR3-31
OR2-29

OR3-4

OR5-13

OR2-30
OR2-24

OR3-31
NOR3-5

OR3-6
NOR3-30

OR3-11

OR3-35

New

Location

ProgA-2

Conn Count
(A)-N

In

ke et e

Pt et b

[y

el el el

P bt e

44

"From

- RRZ-9
"RR3-7
OR1-19
{(Conn P-5)
AP1-9

- RR3-B
OR1-8

RR4-7
(Conn C-2)

RR6-5

INV1-13

D22-8
INV1-3

1-9
INV1-16
INV2-22
INV2-35

" OR2-4
DB1-C
OR2-22

.OR1-15

. OR2-14
OR2-21
RR8-J
RR6-R

D22-5
OR1-35



45

OR 1

Pin Notes Conn Out To  New Location In From
1 ' . » . o
2. 25-0ut » (1) Ag+t-in  Coax C-4
3 26-out : - (1) Ag-in Coax C-2
4 26-in S (1) c-11
5 26-in T (1) SWR2-3
6 25-in _ (1) C-N
7 , . 25=+in (1) SWR2-9
8 +5 VDC B 1 OR2-8 1 INV1-2
9 - » S
10 :
11 22-in - o 1 PT-J
12 ' 22-in AU 1 OR5-24 . 1 RR6-J
13 12 sp 1 OR3-16 ’
14 12 sp 1 OR3-20 .
15 12-out ‘BF 1 OR2-25 - ' 1 INV2-34
16 - 12-SP 1 OR1-18 :
17 (Int Gnd)- :
18 - - : 1 OR1-16
19 23-out J 1 OR2-4 o 1 AP1-7
200 - 16-out BB _ 1 NOR1-25 1 INV1-21
21 13-out 1 OR1-31 L
22 13-in 1 F3-N

‘ : . E ~SABA-C -
23 13-in  AZ - o 2 INv1-4
24 16<in AF 1 OR3-13 , 1 RR2-3 .
25 16-in AH 1 OR1-30 ‘ _ 1 RR2-B
26 (Int +5) ‘
27 =
28 _ ' .
29 ' "17-in 1 OR5-32 1 SWR1-8
30 - 17-in AH 1 OR5-29 1 OR1-25
31 '14-in R 1 OR1-21
32 , 14-in 1 Prog B-26
33 14-out 1 RR7-B
34 17-out 1 AP1-L
35 Gnd : 1 OR2-35 1 INV2-29



OR

3

+5VDC

Int Gnd

Int +5

Int Gnd

IntEGnd

Gnd

Notes

3-out

3-in
3-in
3-in

-3-in

12-in¢sp)
12-in(sp).

12-in(sp)
12-in(sp)

12sp

12sp.

12-in
12-in
12-in
12-in

7-in
7-in
7-in_- ‘

gnd;bu§ “

7-out-

Comm

BA

.BQ

AQ-
AS
AT

-C ini-

tiate

Out

= b

—

1

New o
To v Location-

NOR3-25
NOR3-7
OR5-6
NOR5-25
OR4-8

J21-33
. OR5-22
 NOR4-23

NOR4-24
OR5-23
NOR4-31

OR5-5

(Conn COUNT-6) Prog C-11

OR4-17

In

= b e e ped

e N

e b

46

From

D14-33"

- OR2-16
PT-7

OR2-29
SWR1-12
OR2-8

OR2-33
F3-13 (Conn ID-2) -
OR1-24
RR5-~F

OR1-13

OR1-14

 RRS-5

RR6-7
RR6-~13
SWR1-K

-RR2-V

OR2-24

OR2-35



47

NOAUTHAE NN

OR 4

Pin Notes " Comm Out To New Location In From
out-27 - 1 M1-33
out-28 1 M1-34
in-28 : : ‘ 1 SWR1-1
in-28 o 1 OR4-6 1 M1-35
in-27 , . 1 OR4-30 1 OR4-5
in-27 . ' : 2 SWR1-A

_ . ‘ Sz/yB-comm

8 +5VDC o ' 1 OR5-8 - 1~ OR3-8

9 _ : ; ' .

11 in-29 ' o 1 RR1-13

12 in-29 a 1 OR5-23 : )

13 in-30 : : ' 1 RR7-3

14 in-30 S _ _ Prog A-27 : 1 (Conn I-13)

15 out-30 : 1 NOR2-33 ' N '

16 out-29 ' ‘ Prog B-2 . - 1 (Conn P-2)

17 gnd ‘ 1 OR5-35 . 1 OR3-35

18 . T ’ .

19

20 Int +5 o : .

21 o-in . ' 1 RR3-T

22 o-in - o 1 RR1-15

23 a-out - ’ ' : " 1 - RR3-K

24 B-in . : o -

25 B-in

26 g-out

27 ’

29 Int Gnd . ' : : '

30 : o : : . 1 OR4-6

31 : o ﬁ

32 v o ‘OBSOLETE T S scope B-EXT

.33 . ‘ Prog A-12 1 (Conn P-6)

34 _ . : : S ~

35 : . OBSOLETE _ S scope B-CoB

36



OR 5~

Pin.

WO U AW -

Int Gnd |
I+SVDC '

Int Gnd .

Int Ghd'

Int:Gnd
Int Gnd

Gnd' ]

Notes

8-out

- 8-in

8-in

"~ 8-in
~ gnd bus

10-in
10-in
10-in
gnd bus

10-out

15-out

15-in
15-in
15-in

gnd bus

19-in
19-in
19-in
19-in

19-0ut

BA

Comm

BE

BD

BH

AS
AU

Out To~
1 NORL-32
1 OR5-12 -
1 NOR1-8
1 NOR2-6
1 NOR1-5
1 NOR3-12
1 ‘NOR1-30
1 NORS5-5
1 NOR1-35

In

N

bt b b

-

48

- From ~

. INV2-25

F3-D
OR3-31

- OR3-6

OR4-8

INV2-4. -
OR5-6
OR2-20

D22-2

D14-32

OR3-13 -
OR3-23
OR1-12 .
RR8-5

OR1-30

'RR3-13

RR5-3
OR1-29
OR4-12
OR4-17



NOR1

Pin

15
16
17
18
19
20
21
22
23
24
25

26
© 27
28
29
30
31
32
33
34
35
36

+5VDC

Int Gnd

Int +5

Gnd

Notes

3-out.

2-out
2-in
2-in
3-in
3-in

14-out

- 10-out
10=in

10-in
14fin'
14-in .

. iQ-in

19-in
16-in
16-in
16-out
19-out

Comm

BA

BA

BA

F init.
+W=5,6

AR
BA
BA
BB

AL

Out To

1 NOR1-7

1 NOR1-12
1 NOR2-8

1  NOR1-23
1 NOR3-4

1 NOR1-24
1 NOR2-5

1 NOR2-35

In

[ S O

Pt b pd pd

[y

B s

H._.._.._a’_a‘,_a,_n

From

I-D

. 1-13
" AP1-D

OR5-12
AP1-J

- NOR1-5

OR5-8

AP1-F
NOR1-7
RR5-J

DB1-M

C-R
C-B

PT-D
PT-5
INV1-14
NOR1-12
NOR1-23
DB1-9
OR1-20

_ RR6-D
_OR5-30

RR1-V
OR5-5

" F4-D
- F3-7

OR5-35



+5VDC

Int Gnd

Int +5°

Gnd

Notes

18-out
21-out
21-in
21-in
18-in

18-in

24-out
6-out
6-1in.
6-in
6-in

24-in

24-in
24_—in
20-1in

20-in

20-1in
20-out

Comm

BA

BA

ar

AJ

AK -

Out

i

1

To

NOR3-22
NOR2-7
NOR3-11
NOR3-8

Conn Count (A)1-I
Conn Count (B)1-I

-NOR2-29

NOR3-35

= e e e e

In

1

1
1
1

—

b e

50

From

F5-7
F4-V
INV2-31
NOR1-24
OR5-11
NOR2-5
NOR1-8

(Conn C-4)
(Conn C-5)
RR4-D
AP1-5
RR3-6
RR4-3

NOR2-24
RR4-L
Logic Misc
A-8

RR3-N
OR4-15
INV2-21
NOR1-35



51

NOR 3
Pin - Notes Comm Out To In From
1.
2 11-out 1 " F3-5
3 7-out S 1 C-5
4 7-in AN 1 NOR4-30 1 NOR1-13
5 7-in BF 2 DB1-1

' - NOR3-24" 1 OR2-25
6 7-in BI 1 NOR5-32
7 11-in F 1 NOR4-13 1 OR3-5
8 +5VDC 1 . NOR4-8 1. NOR2-8
9 .
10 _ A
11 o 11-in - BA 1 NOR3-23 1 NOR2-7
12 : . 11-in BD - 1 OR5-13
13 . 17-in 1 RR5-T
14 17-in 1 RR6~1
15 : 17-in 1 DB1-8
16 ’ 17-out 1 PT-N
17 Int Gnd
18
19 o O
20 23-out 1 F4-F
21 . 22-out 1 F4-C
22 22-in X 1 NOR2-4
23 22-in BA 1- NOR3-29 1 NOR3-11
24 : 22-in BF 1 NOR3-5
25 . 23-in A 1 NOR3-32 1 OR3-4
26 Int +5
27 o
29 - 23-in BA 1 NOR3-33 1 'NOR3-23
30 23-in BG 1 NORS5-7 1 OR2-30
31 . 13-in T : 1 OR2-18
32 " 13-in A 1 NORS5-4 1 NOR3-25
33 13-in BA 1 NOR5-6 1 NOR3-29
34 13-out G 1 F4-T

1 NOR2-35

35 Gnd. , . 1 'NOR4-35 -



- NOR 4
Pin Notes Comm
1 .
2 4-out
3
4 4-in
5 4-in .
5 4-.in
7 : - 4sp
8  +5VDC
9
10 .
11 ’ 12-in
12 " 12-in
13  12-in 4 F
14 - o 12sp
15 _
16 - 12-out
17 Int Gnd
18 :
19
20 o 15-out 1
21 _ :
22 15-in AG
23 15-in~ - AM
24 . 15-in AO
25 o 15sp :
26 Int +5
27 .
28 A
29 o 25-in AM
30 , 25-in AN
31 i 25-in AT
32 : 25-sp
33 .
34 25-out BC
35 Gnd :

Out

To

NOR5-21
NORS -8

NOR5-20

NOR4-29

NORS5-~34

- NORS-33

NORS-35

In

i

52

From

1-6

RR1-J
RR2-7
RR8-1
NOR3-8
RR2-R

RR6-B
NOR3-7

F3-L

PT-F

RR5-17
OR3-14
OR3-22

NOR4-23

" NOR3-4
- OR3-24

INV1-22

- NOR3-35



NOR §
Pin Notes - Comm Out To . Location In From
1 _ .
2 S5-out . _ 1 Cc-1
3 e : : - .
4 : 5-in  ~ A p 1 NOR3-32
5 5-in = AP . 1 OR5-31
6 ' 5-in BA 1 NORS5-24 1 NOR3-33
7 5-in - BG 1 NOR3-30
8  +5VDC : 1 RR8-7 1 NOR4-8
9
10

- 11 ’ ©in
12 : in
13 , in

14 o in.
15 . -
16 : out
17 Int Gnd
18
19 _
20 - 12sp 1 NOR4-14
21 4sp 1 NOR4-7
22 4-in 1 . SWR1-L
23 4-in o i SWR1-B
24 12-in BA 1 NOR5-29 1 NORS5-6
25 12-in - BQ 1 OR3-7
26 Int +5
27
28 ' ' _
29 ~ 15-in  BA Prog A-39 1 NOR5-24 (Conn P-3)
30 15-in 1 DB1-J
31 25-in. AU 1 RR8-3
32 . - 25-in BI 2 SWR1-3
‘ - C NOR3-6
33 25sp 1 NOR4-32
34 15-sp 1 NOR4:=-25

35  Gnd ' 1 Gnd pt 1 NOR4-35



W~V &HWN
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OBSOLETE
DD Logic
Pin : Wire To - ~ Out To In From
1 Conn RO-11
1 Conn RO-10
1 Conn RO-9
1 Conn RO-12
1 Spym C-4
1 Spym C-3
1 Spym C-5
1 Spym C-1
1 Spym C-7
10 1 Spym C-6
11 1 Spym C-2
12 1 Conn RO-8 h ed
13 1 Conn RO-6 3 “278%Conn EXIT-22
14 1 Conn RO-7{ 3_7SCOnn EXIT-23
15 1 Conn RO-5 ““Conn EXIT-21
16 1 Swf-5 :
17 1 Swf-1
18 - 1 Swf-4
19 1 Swf-7
20 1 Swf-6
21 1 Swf-2
22 1 Swf-3
23"
24 1 Swf-8
25 1 Spym C-8
26 1 SDvm C- o} OBSOLETE
27 \
28 ' ' o
29 , ' 1 +5 VDC bus

30 - 1 Gnd bus



Ml Logic -

Pin o Out To

1 gnd Clamps 1 gnd point

2 not used"

3 ' 1 Z/y lamps gnd |

4 . 1 scope lamps gnd .’

5 S 1 DVM lamps gnd  OBSOLETE

6 AP2 lamp gnd 1 AP2-TBD o

7 1 SHUTP lamps gnd

8 1 AP & AP~ ‘lamps gnd

9 1 lamps gnd

10 1 pEp,K02-4 lamps gnd OBSOLETE
11 1 PUL,VF lamps gnd OBSOLETE
12 1 V,F,P lamps gnd -

13 1 HVP lamp gnd

14 1 T lamps gnd

15 1 on lamps gnd

16 +12VDC - 1 +12VDC point

17 tied to Pin 1 gnd :

18 ‘ 1 “BNC from ID AX signal OBSOLETE
19 1 BNC from DM 51gnal OBSOLETE
20 1 " DM3-11

21 1 BNC form ID AY 51gna1 OBSOLETE
22 1 DM3-13

23 1 BNC to Scope X

24 1 BNC to Scope Y

25 1. BNC to Scope Z

26 1 oM3-6 (Conn RO- 47)

27 1 DN-1 lamp o

29 +12vDC 1 -12VvDC point

29 , 1 DN-3 lamp

30 gnd 1 gnd point

31 1 DN-2 lamp .

32 1. MISC1-35 (Conn I-11)

33 1 OR4-2

34 1 OR4-3

35 1 OR4-5
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Logic (Misc A)

. : o New .
Pin : Out - To In ~ From Location
1 +5VDC ' : 1 - 'DB1-7
2 : _ :

3 Reset = = - 1 _ F1-R K B
4 - Busy Reset -~ 1  (Logic Conn Misc-A(Red)) . . GD-17 (Tie Point)
' ’ : to Conn Tape-G
< ,
6
Z e
8 Nor 20(in) -1 NOR2-31
9 . , . 1 RR7-D
10 -
11. _ : 4 o
12 EOR =~ 1 (Logic Conn Misc-A(Blk)) ~ ProgT-28-
13 ' ' B '
14
15 _ _ :
16 - 1 DB1-2
17 T
18
A Gnd = . 1 DB1-17
o
0
E _ :
F 1 D19-14
'H

J
K
L
MA
N 1 ‘ D19-13
P
R
S
T
U 1 D19-22

v

1 ~ D19-11



APl Logic

Pin Wire to

1 Common C

3 : Common D

5 Common E

7 Common J

9 i "OR20-in
11 A

13 | :Common BP 

15 ~ +5VDC bus

17 Comn EX-2

B Ground bus-

D NOR2-in

F NOR8-in

J NOR3-in

L .. OR17-o0ut
N SAP+A-NO

R SAP-A-NO

T -12VDC bus
v Conn EX-1

. No.

of wires
out

to in
D25-35 2

-
NOR2-23 1
OR1-19

OR2-6 (Conn_ ID-1)
N » 1
D3-26

+5VDC point ° 2

Conn EX-2
Oscillator-7 | f
NOR1-4 |
NOR1-11

NOR1-6

OR1-34

SAP+A-NO

SAP-A-NO

-12VDC point

Conn EX-1

from

RR8-R
RR2-J

RR6-11

Cc-3

RR8-7
SWR2-F

SWR2-13

57

New

Location

J21-35



AP 2-Board

Pin-

W oo~ U SH W N -

<ccCcHWNWIUZROoROIDTTOOODO®>

Function

22

17

18 S

A Ap Encoder line #2

B Sp Encoder line #9

23 OPN Encode line
5

11 o
9 S

U AP Encoder line ‘#6
Lo Lo
14

16

3.

2 -

Z AP Encoder 1line #5
M4 co
+5VDC

21

20. :
19 B

A AP Encoder line #1

K5
K6
8

10. o
C AP Encode line #8 .
't ‘AP Encode line #7

L2 . '
L4 -
15

| . .

Y AP Encoder line #3
V AP Encoder line #4
M7 -

Gnd

In

—

From

Conn, Exit-4
Conn. Exit-11
(Conn ES-5)

Conn. Exit=8

Conn. Exit-7

SWR1-V

Cohn. Exit—S

Conn. Exi£¥10v

Conn, Exit-9

Conn. Exit-5
Conn, Exit-6

SWR1-18

'_Out

o

=

= - — [

=

e

To -

AP4-10
AP4-5

 AP4-9

AP3-3 .

AP3-H

AP4-16

AP3-15
AP3-D
AP3-8
AP3-4
AP3-L-

AP3-16
AP3-A

"~ AP4-M

AP4-7

- AP4=J

AP3-4
AP3-5

AP4-17

AP3-J

AP3-18
AP3-T
AP3-C
AP3-B

AP3-17
AP3-1

58

New
Location

ES1-7



s S—Board
Pin Func'c'lcm in grom out
1 Gnd T 1 e 2-Y
2 15 LamP ¥15 1
3 5 1 AP 2-1
4 3 - AP 2-14
5 1 ‘ , 1
6 1 S Lamp #1 1
1 11 Lamwp #1 1
8 16 1 . 2-13 1
9 2 , 1
10 13 LamP 13 1
11 4 ) 1
12 12 Lanp 12 1
13 N |
14 o
15 10 1 AP 2-11
16~ M4 1 AP 2-17
17 Ma 1 AP 2-0
18 12 1 AY 2-M
A +5VDC 1 AP 2-18
B 1 1 ap 2-R
C 15 1 ap 2-P
D 14 1 AP 2.12
) 7 Larp 3 -
13 14 Lamp #14
" 11 ' 1 AP 2-8
J 10 1 AP 2-3
K 10 L™ $10
L 2 o AP 2-15
M 10 ‘
N _
P 7 Lamp #7
R 6 Lamp #6
S X6 } ap 2-F
- T 1.4 1 ap 2-N
_ A\ - ap 2-E
v 4 Lamp #a
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AP -4-Board

Gnd

- Pin Function  In"  From Out = To . New Location
1 2 (BCD2) 1 (Conn RO-2) OM 17-23
2 4 Lo 1 AP 3-11 _ :
3 16 Lamp #16 : 1 AP Lamp-16
4 5 Lamp #5 , ‘ 1 AP Lamp-5
5 0 1 AP 3-M ,

6 20 Lamp #20 1 AP’ Lamp-20

7 20 . . 1 AP 2-B o ;

8 20 (BCD20) 1 (Conn RO-59) OM 15-23
9 18 1 " AP 2-3 .

10 22 1 AP 2-1

11 1 1 AP 3-5 S

12 1 (BCD1) 1 (Conn RO-1) OM 17-12
13

14 8 (BCD8) 1 (Conn RO-4) . OM 18-23
15 17 Lamp #17 _ 1 AP Lamp-17

16 9 o 1. AP 2-9 B

17 8 1 AP 2-H

18 +5VDC - 1 AP 3-A

A 4 (BCD4) 1 (Conn RO-3) OM 18-12.
B 2 1 AP 3-9 ‘

C 16 1 AP 3-8

D 5 - 1 AP 3-3

E 2 Lamp #2 ' 1 AP Lamp-2

F 10 (BCD10) 1 (Conn RO-58) . OM 15-12
H 19 Lamp #19 - 1 AP Lamp-19

J 19 , 1 AP 2-C

K- 18 Lamp *18 1 AP Lamp-18

L 2 T 1 AP. 3-L ‘

M 21 1 AP 2-A
P - -22 Lamp #22 1 AP Lamp-22

"R 21 Lamp #21 : 1 AP Lamp-21
S 17 1 AP 2-2 S
T . 9 Lamp #9 - S 1 AP Lamp-9
U 8 Lamp #8 , 1 AP Lamp-8
' - AP 3-1 _



Relay Card Logic  OBSOLETE

Pin ~ ;  Out To "IN~ From
HV kelay

1008 1 | Conn EXIT-12

4 ) :. 1 Conn EXIT—iS

6 - 1 HVP lamp

7 ‘ .1 Conn I-12

Shutter Relay

1 S| 28 VDC point .

4 S ‘ 1 ~ 'SHUT 1-R
6 1 SHUT- P-ON lamp
Panel Switches (W; Scope) OBSOLETE
Switch Deck - Pins Common Pt. Out To >. In From
Sgcope B 7 CHA 1 SWR 1-16
. 8  CHB _ 1 SWR 1-§
9 COA 1 SWR 1-T .
10 COB 1 OR 4-35
11,12 EXT 1 OR 4-32
_Comm Gnd

-

Panel Gnd



Clock Display

Counter. Driver Driver . . Display
out = - in - . out - - in
D4 "9 . D5- 4 D5- 5 9

11 6 7. 8
7 11 © 10 7
5 C12 : : 14 6
28" 19 - - 18 5
29 20 ' 21 -4
25 24 . 22 3
17 ) 26 27 2
.34 . 32 30 1
32 33 34 0
D6- 9 . D7- 4 _ D7- § .90
11 - 6 7 . 80
7 © 11 10 ' 70

5 12 ’ 14 _ 60
28 19 18 50
29 20 21 40
25 24 22 o 30
17 26 S 27 _ 20
34 32 30 . .10
32 33 ~ 34 _ .00
D8-'9 D9- 4 : D9- § : 900
11 6 7 800
-7 11 o 10 - 700
5 12 : 14 - 600
.28 19 18 500
29 - - 20 .21 400
25 24 . 22 - 300
17 - 26 ' _ 27 . 200
340 32 : _ 30 100
32 33" 34 . 000
D10- 9 D11- 4 D11- 5 9000
11 i 6 . -7 8000
7 11 ' - 10 . 7000
.5 12 ‘ 14 6000
28 19 : 18 oo 5000
29 20 21 : © 4000
25 24 - 22 . 3000
17 26 27 2000
34 32 - 30 . .1000
32 33 : ’ 34 - 0000
DI2- 9 D13- 4 : : D13- 5 - - 90000
11 : 6 : 7 : 80000
-7 11 _ 10 70000
5 12 : 14 . 60000
28 - 19 18 50000
29 20 : 21 40000
25 24 22 30000
17 26 27 . . - 20000
34 32 30 ~ 10000

32" 33 a 34 - 00000



Counter
out

D4-13
D4-20
D4-18

D4-23

D6-13
D6-20
D6-18

D6-23

D8-13
D8-20
D8-18

~ D8-23

D10-13
D10-20
D10-18

D10-23

D12-13
D12-20
D12-18

D12-23

Clock Memory and Readout

A Memory

in

-D24-33

- D24-32

D24-30

D 6-15

D24-21
D24-20 -

-D24-19

D 8-15

D24-11

'D24-10
' D24- 9

' D10-15

 D25-33

D25-32

* D25-30

D12-15

D25-21

'D25-20

D25-19

'D25-18

D24-29

D24-18

D24- 8

D25-29

Memory:

out -

D24-24"

D24-25

D24-26

D24-28

D24-14

- D24-15

D24-16

D24-17

D24- 2

D24- 4

D24-.5

D24--7

D25-24

D25-25
D25-26 '

D25-28 - -

D25-14

Dzs-is-

D25-16

D25-17

RO Conn

26
27
28

29

30
3
32 -
33
34
_35
36
37
38
39

40

41

42
43
44

45

63

'.(Value)

10
20
40

80

100
200
400

800

1000
2000
4000

8000

10000
20000
40000

80000



Panel Switches (a, CLRS, AP+, AP-)

Switch

Sa

Sa

Sa

Sa
Sa
Sa

Sa-

Sa

Sa

Deck

A

OV & LN —

QU B K N

Pins -
v
~T(01)
T{1) .
R
P
omm

V.o
T(0001)
T(01) .
T(1)

1:5,6 R
2 T(0001)
3 T(01)

4 T(1)
Comm
1,5,6°
2,34 T*

Comm

1,2,3,',5
6 P
Comm

1
3 .

T(0001)

Common pt.

I-12

. Gnd-

Gnd
+5

+5
Gnd

Gnd

+5

Gnd
fS

 Gnd

Gnd
+5

.Gnd

+5 .

Gnd

_out

Y =l ]

e e b b

N =

64

T*=T(1) + T(01) + T(0001)

panel'Gnd

- to - in from
VIEW lamps ABCD
T(0001) lamp
T(01) lamp: .
T(1) lamp ,
FRAME lamps ABCD . |
PERIOD lamps ABCD OBSOLETE
- I1-12 point - '
SWR1-C _
SWR1-J
SWR1-5
SWR1-7 -
 SWR1-6
SWR1-O OBSOLETE o
Panel Gnd = 1 SaC-1,2,3,4,6
SeB-Conm 1 SaD-2,3,4,5,6
SeD-1" - - . 1 SWH-5,6
S_,.B-NC -
Z/}'
1 RRG-T
SaE-5,6 1 8aC-S
SaC-1,2,3,4,6 1 SaE-1,2,3,4,
_ T 1 RR3-11
SaD-2,3,4,5,6 - 1 SaF-1,5
BaF-2,3,4,6 1 SaD-1
- 1 RR1-L
S4E-1,2,3,4 1 SaG-1,5,6
SoH-2,3,4 1 SoE-5,6
~ 'RR2-D
SoF-1,5 1 SaH-1,5,6
1 D15-6
1 Di6-6
1 D17-6
1 PT-T
© S46-1,5,6 1 Sal-1,2,3,4,5
Sal-6 1 SaF-2,3,4,6
- 1 RR6-N-
SeH-1,5,6 _
: 1 SaH-2,3,4
1 RR6-L
1

D14=7



& Switch and Sync Detect (S)

D21-32

D21-26

D20-10
D20-14

D20-13

D20-25

D21-6
D21-4
D21-5
D21-31

D21-10
D21-14-

- D21-13

D21-25

S logic-in
5-36
$-35
S5-34
§$-33

S-32
5-31
S-30
S-29
S-28
S-27
S-26
5-25

S-38

S-12
S-11
S-10
S-9

S-8

S-7
S-6 -

S-5

S-4
S-3

5-2
s-1

K

Z A.

12
13
14

15

16
17
18
17

20
21

22

23

CR A
25
26
27
28

.29

30
31
32

33
34
35
36

S logic-out

S-51
S-50
5-49
S-48

S-47
S5-46
S-45
S5-44

S-43
S-42
S-41
S-40

S-37
S5-39
S-32

S-24-
5-23
. §8-22-
5-21
$-20
5219
S-18
S=17-

'5-16
5-15
s-14
S-13

OM20- 35
OM20- 20
OM19-35
QMié-zo

OM18-34

OM18-19

OM17-34
OoM17-19.

OM16-34
OM16-19
OM15-34

OM15:19

To -+5VDC
To Gnd
To +12VDC

65

-8
-4
-:2
-1

8

n n »nu n

b e

8

610-8
610-4
610-2
61071

v n n n

100~8
-4

100
100'2
-1

100

“n v n n
o O O O

(Ceﬁn RO)

- (13)
(14)
(15)
(16)

(17)
(18)
© (19)
(20)
(21)
(22)
(23)
(24)



Panel SWitches (W, Scope)

Switch  .Deck  Pins

SW A

OBSOLETE

~ Common pt.

1,3,5,7
2,4,6,8
Comm. 1-12
SW. B 1,2
3:4:5:6
7,8
Comm- o I-12
SW - C 5.6
L Comim I-12
SW p. - 1,7 Gnd
, : 3,4,5,6,7,8 +5
Comm -
SW E 1,2,3,4,7,8  +5
- 5,6 Gnd
Comm - =
SW B 1
. . 2 )
3
4
5
6
7
8 ,
Comm " Gnd
Sw G .2 +5
3,4,5,6,7,8 Gnd
Comm_'~ ’
SW H 1,2,3,4,7,8  Gnd
5.6 - +5
Comm
Sscope A 1 CHA
P | 2 CHB
3 COA
4 COB
5,6 EXT
I=11

out

s

= e

—

[ i e B ol

to

PUL lamp
VF lamp

'SWB-Comm-

PEP lamp
1D3 lamp
1D2 lamp
SWC-Comm

1D4 ‘lamp
1-12 point

SWE-5,6 -

SWD-3-8
SWF -Comm

Panel Gnd

~ SWE-1-4,7-8

SWF-Comm °

© SWG-3-8 .

SaC-5
SWG-1,2

CHA lamp . -
CHB lamp.
COA lamp
COB ‘lamp
EXT lamp

in .

st

—

[ e e )

66

from

" SWA-Comm

SWB-Comm
SWE-1-4,7-8
RR5-R

SWG-1,2
SWD-1,2

SWR2-R

DD-17
DD-21
DD=22
DD-18
DD-16
DD-20
DD-19
DD-24
SWE-5,6
SWG-3-8

SWG-5, 6

SWH-1-4,7-8
RR5-13

RR4-15

" DN lamp-B
'SDVM A-Comm



Panel Switches (DVM, Z/Y SHUTP, DN)

Switch

SDVM

DVM

DVM

Sz/y .

- Sz/y

Deck Pins Common Pt.

A 1 R1-

2 R2

3 TEMP P

4 TEMP 3

5 TEMP 4

6 +28

7 +5 .

8 +15

9..+12

10,11,12 EXT

Comm I-11
B 1.

2

3

4

5 -

6 +28

7 +5

8 +15

9 c+12

Comm
C 1

2

3

4 -

5

6 .

7

8

9

Comm Gnd
A NO Z

NC Y -

Comm I-11
B NO Z - Gnd
' NCY +5

Comm

" Out

[ e el

N e s

(53

'S

"To

R1 lamp
R2 lamp

TEMP P lamp
TEMP 3 lamp
TEMP 4 lamp

scope

Conn INIT-15
Conn INIT-16
Conn 1D-14
Conn 1D-15
Conn 1D-16
+28 VDC point
Disp dim-4 3
- +5 VDC point OBSOLETE
B-NC (Y) OBSOLETE

S
z/y

A-Comm

In

OBSOLETE
OBSOLETE
OBSOLETE
OBSOLETE

OBSOLETE

OBSOLETE
OBSOLETE
OBSOLETE
OBSOLETE
OBSOLETE
OBSOLETE
OBSOLETE

+

OBSOLETE
OBSOLETE
OBSOLETE
OBSOLETE
OBSOLETE
OBSOLETE
OBSOLETE

+15 VDC point OBSOLETE
+12 VDC point OBSOLETE

Panel Gnd

- Conn COUNT-3 OBSOLETE

1

OBSOLETE

Z MOD lamps (AB)

Y MOD lamps (CD)

Panel Gnd
SOLC-.S

OR4-7

[ S T N Y

67

From

DD-8
DD-11
DD-6
DD-5
DD-7
DD-10
DD-9
DD-25
DD-25

DN lamp-B -

B-7



Panel Potentiometers

Pot Out
P Zero o1 1
2 1
3 1
P Discvion 1
2
3
Display Dim 1 1
2
3,5
4 +28 2

Panel Switches (a, CLRS, AP+, AP-)

Switch Deck Pins

SAP"‘ A Comm
NO
NC

SAP- A Comm
NO
NC

Panel Switches (DVM, Z/Y, SHUTP, DN)

Ssyupr A NO
NG

Comm

Ssmupr B NC
Comm

SDN A NO
Comm

To In
TBD
Conn EXIT-14
TBD
1
1
1
Panel Gnd
1
1
SShutp B-Comm
Common Pt. Out To
Conn ES-6 1 Spp-
+5
Conn ES-6 1 Conn ES-6
+5
Gnd 1 Panel Gnd
+28
1 Conn RO-51
Gnd 1 Panel Gnd

From

TBD
Conn EXIT-15

TBD

SHUT 1-7

SHUT 1-F

In From
1 AP 1-N

1 AP 1-R
1 Spps+ A-Comm

1 SHUT 1-5
1 DISP DIM-4

1 SHUT 1-B
1 DISP DIM-4
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- Panel Lam?s

Switch

AP

CLRS

5

O 001NV NN -

. Set Gnd

.'Ciock bank

: RA Bank

DEC bank

P bt b et et ped pd pd pd pd e pd b et ped ped bod ped pd et pd b

=
o]

From o In From

AP

1 . 1-12 Point

AP

AP

AP

AP

AP
AP

TR%

AP

Rz

AP

]
VWA ARRWNTH = IR SCGYOACOma

B N O N R S Y U N I TORY IS B JU A SO N Y JU R O O JORR TR NN
]

255

1 Panel Gnd 1 SHUT 1-J
50 (see clock sheets)_.'
50 TBD

42 TBD
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.70
Logié Panel Cpmmon Points

Conn I-12 Relay Cd HV-7
Juction Pt.  SocA-Comm
: ' "SWA-Comm SWB-Comm SWC-Comm -
'S8 lamps (A) o
S lamps (ABCD) Sap~ lamps (ABCD)

ap+ :
Sshqtp lamps (AB)
AP lamps Comm

Conn I-11 M 1-32

.Sscope AfComm DN 1amp-B Sz/y A-comm
clars

Clock lamp comm

DEC lamp comm

RA lamp comm

SHUT1-J  Junction pt. S . __ -4 (lamp)

+28 yDC : Disp dim-4 Sshutp B-Comm
+15 VDC |
+12 VDC
’ S_, B-NCS C-5 SW D-3-8
+5 VDC o 5,7y B-NC So D-3-
D-1 E-1-4,7-8
E-5,6 G-1,2
F-2,3,4,6 H-5,6
H-2,3,4 :
1-6
Gnd point Junction pt. Spare :
o : : SDN A-Comm
: Sshutp A-Comm
Scirs™! S Sgppg? (lamp)
Disp Dim-1
DM ovflo lamp (A)
SaB-Comm
S B-ND
zly

S  A-Comm S A-Comm Conn ES5-6
ap+ ap-



Connectors
Conn pin
1D 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
BNC Conn
FREQ US
FREQ 7
- FREQ 6
FREQ 5
FREQ 4

SCOPE (ID) X

OBSOLETE

Interrupt Inst. to ID
F recycle Inst. to SH
AX sync

AY sync

U sync

" _OFF=+5VDC sig

"™ _ON=+5VDC sig

Y sync
S.__-ON +5VDC
us

) -OFF "

Sample level 2 command from prog
General reset to ID .

TEMP 1 signal tp SDVM (PC)

TEMP 2'§1gna1 to SDVM (ID3)
TEMP-% signal to SDVM (ID4)

SCOPE (ID) Y-

. SCOPE DM

SCOPE X
SCOPE Y
SCOPE Z
SIGNAL A POS
SIGNAL A NEG
SIGNAL B POS

out

- to

OR3-12

ConnP-16

DB1-10
DB1-11

-SWR1-15

Conn
INIT-14

in

- et e

in

Pt et bk e et b et o b et b e

71

from

AP1-7

SWR2-17
SWR2-J
RR3-15

DB1-4
RR5-11
FF5-7

RR7-F

SDVMB-S

SDVMB'4

SDVMB-S

from

F4-11
D14-24
D14-25
D14-28
D14-31
M1-18
" M1-21
M1-19
M1-23
M1-24
M1-25
C-L
c-7
Cc-T



Connectors

Conn

Count_'

Exp Sel

Progran

CONON T BN N R

WooJAAUT Sr -

Pin

OBSOLETE

X, overflow from C-2 -

B
. 1" 1} 11}
AA . .
DVM input line
clgar AA
clear_AB

vProgsC»initiate

DN Counter  Signal
C=TIM
=3,7
=8,9 .
=1.2,4,5

P encode ‘1line

AP Stop .gnd line -
Init power-on reset

C:
8=3
6=8
§=1
OPN

‘RC=B -

RC=P
RC=W-
RC=PW
CC=CPY
CC=PER

‘CC=FRM -

CC=LIN
CC=PNT

W=5,6 -

B prog -init

Geheral Reset to prog
OR14-in initiate GR
OR4-in .

S_ . B~COB
5CO .
" COA
" CHB
1 I. CHA
W=1-4,7-8
a=V
§=6 °
=8 .
6=9
6=10
A prog init

out

— s et b el e e e e

to

OR2-12

NOR2-20
NOR2-21

AP2-6 -

OR4-16
NOR5-29
OR1-32

-OR2-5

OR4-33
SWR1-13

SWR1-14

SWR1-p
RR4-11

- SWR1-U

RR8-N

RR8-11

Conn ID-5-

in

— -

-

S = e

= F= b b e e e e e e

T

72

from

RR4-9

Spyy B-Comm
OR3-34 .
DB1-14
SWR2-L
RR3-T

RR3-J
RR1-15

S  -A-Comm
sABT1-L

RR7-5
RR7-11
RR7-7
RR7-6

' SWR2-5

SWR2-12
SWR2-N
SWR2-8
SWR2-2

RR4-15

SWR2-V
SWR2-18



Connectors

Conn

Initiate

Exit

Pin

== 0 00 N OV AN

= O

13
14
15

16

OO NAAUVT AWV N -

TInitiate SW OBSOLETE

K=1,3,6 OBSOLETE

K=2,4,5,7 OBSOLETE
Abort Sw OBSOLETE -
Inv. code lamp OBSOLETE
cycle lamp OBSOLETE
overflow .lamp OBSOLETE

K=1,4,5 OBSOLETE

K=1,3,5,7
K=2,4,6

PEP dimmer OBSOLETE

"OBSOLETE
OBSOLETE
display dimmer OBSOLETE

"AND 1" veinitiate

DATA

1

1

1
Samp level 2 in ID OBSOLETE
Rl signal to DVM from

To

OR1-23

Pdnel lamps’

OR4-14 OBSOLETE

OBSOLETE

R2 Signal to data sec- OBSOLETE

tlon and DVM

Step AP+

Step AP-

Ap encoder Line
Ap encoder Line
Ap encoder Line
Ap encoder Line
Ap encoder Line
Ap encoder Line
Ap encoder Line
Ap encoder Line
Ap encoder Line

overload

open lim SW
closed shutter
close shutter
open shutter
W=1 BCD control
to tel . ,
W=2 BCD control
to tel

W=4 BCD control
to tel

R2 signal from

telescope

#1
#2
#3
#4
#5
#6
#7
#8
#9

1

[ o J S g Sy WS R W Ry

Conn EXIT- 24

AP2-D
AP2-4

. AP2-5

AP2-T
AP2-16
AP2-10
AP2-L -
AP2-K
AP2-5

PEP discvim-2

DD-15

DD-13

DD-14

In

[

N = e

—

o et

73

From

I-J
C-13
C=15

HHH
|
& » N

RR4 5
RR7-13
RR7-15
SDVM A-Comm
M1-32

~ Relay Cd HV-7

Conn ID-12

SDVM B-1

AP1-V
AP1-17

Relay Cd HV-no
Relay Cd HV-4
PEP-Zero

SHUT1-3
SHUT1-15
SHUT1-T
SHUT1-9
SHUT1-13

Conn INIT-16



Connectors

Conn

READOUT -

Pin -

Or Cr Or 02 Os Os O» O2 Or» D> Or O»

'AP=1 BCD -
~AP=2 BCD
- AP=4 BCD .

AP=8 BCD
W=1 BCD
W=2 BCD

DVM=1
DVM=2
DVM=4

N & 93f = M| B 9]
OOl O

£} oof -
(o] Fevl Yl
(=] fe]

[y
o
o

(LI T | S T T S T T (N TR I

,"Clock
- Clock
-Clock

Clock
Clock

Clock

Clock

. Clock
" Clock

Clock
Clock
Clock
Clock

" Clock

Clock
Clock
Clock
Clock
Clock

- Clock

N
o
=

. -W=4 BCD
" W=8 BCD

BCD
BCD
BCD
BCD

Out

o s

1

1

OBSOLETE

To

AP4-12
AP4-1
AP4-A
AP4-14

spare

spare

DM overflow lamp

[ el e e e T e e e S I S P SR S

In

—

74

From

DD-15 .

"DD-13

DD-14

DD-12.
DD-3

DD-2.
DD-1
DD-4
Ks-1B
K§-2B
K§-3B

- K§-4B

K§-5B
Ks-6B
K§-7B
Ks-8B
K§-9B
K&-10B.

Ks-11B
K§-12B

'KL-1B

KL-2B
KL-3B
KL-4B
KL-5B
KL-6B
KL-7B-
KL-8B
KL-9B

- KL-10B

KL-11B
KL-12B
KL-1D .
KL-2D
KL-3D
KL-4D
KL-5D
KL-6D
KL-7D

- KL-8D

M1-26
M1-22
M1-20



75

Common

A Inv 1-in (Inv 1-3). counter overflow line
NOR 23 in (NOR 3-25) '
OR 3 in (OR 3-4)
NOR 13 in (NOR 3-32)
NOR 5 in- (NOR 5-4)
OR 1 out (OR 2-16) o

B I-5 = PG 8 output +5
Inv 2 in (Inv 1- 7) : :
RR-3-F - .

C I-9 - PG 1 output +5
Inv 3 in (Inv 1-16) '
Delay 1 in = AP 1-1°
‘RR 1-11
RR' 1-R
RR 2-J (Loglc conn misc A-C (white))

: D 24-1

o D 25-1

D . I-T : _ PG 14 output +5
Delay 2 in = AP 1-3
RR 6-11

E c-3 PG 7 output +5

Delay 3 in = AP 1-5
NOR 6 in (NOR 2-23)

F PT-7 _ PG 4 output +5
NOR 11 in (NOR 3-7) ' o
NOR 12 in (NOR 4-13)
OR 3 in (OR 3-5) -

G PT-11 .~ ' § sync +5 -

F4-T Gen reset +5
NOR 13 out (NOR 3-34)

H PT-13 - PG 10 output
RR 3-R o
RR 6-F

I PT-15 coax - - : PG 3 output
FF7-T coax
D14-12 coax

J OR 23 out (OR 1-19) (source) PG 11 output +5 (interrupt init)
OR 4 in (LR 2-4) (counter clearing) ' :
OR 5 in (OR 2-24) (tie to lower F init)
OR 6 in (OR 2-22) (tie to U sync line)
NOR 16 in (NOR 1-32) (close PG 15)
OR 7 in (OR 3-31) (core memory address reset) .
AP 1-7 (to RC for AND initiation)
OR 8 in (OR 5-5) (reset AND 1-5)

conn ID pin 1 '(U, AX, AY, clearing § 7))



Common

F 1-5 -
RR 4-R
Inv 12 in
F 1-11
D 3-10
D 4-15"

Inv 11 in
F 1-N-

"RR 4-13

Inv 14 in

F 2-5
RR 4-V
Inv 17 in
F 2-11
S§(1)-C
S6(10)-C
S8 (100)-C
§3815

F 5-V-
Inv 19 in
F 2-B
Inv 16 in
F 5-17

(Inv 1-35)

(Inv 1-34)

(Inv 1-25)

(Invvl-sl)

{Inv 2-16)

(Inv 2-13)

(Inv 2-4)

OR 10 in (OR 5-11)

NOR 18 in
F 2-F

F 5-T"

NOR 13 in

(NOR 2-6)

(NOR 3-31)

OR 11 in (OR 2-13)

RR 6-Sv
F2-N -
RR 4-N
Inv 18 in

F 3-11

NOR 20 out (NOR 2-34)

“Inv 21 in (Inv 2-21)

F 3-13

(Inv 2-7)

OR 2 in (F 1-9)
Conn ID pin 2
OR 12 in (OR 3-12)

8 Sync

PG 13 output (reinitiate)



Comman

AB

AC

AD

F 3-15

Inv 22
F 4-7

NOR 21
NOR 22.i

F 4-9

CR 1 A
CR 2 A
CR 3°A
CR 4.A

F 4-J

CR 5 A
CR 6 A.

CR7A
CR 8 A

F 5-9 . | g
CR 9 A on D-22 (pin 24)

in

in
in

on

(Inv

(NOR
(NOR

on D-22
on D-22
on D-22
R 1 (A)on

on D-22
on D-22
on D-22
_on D-22
R 2 (A)on

CR 10 A on
CR 11 A on
CR 12 A on

R 3 (A)

on

F 5-J -

CR 13 A on

CR 14 A on
CR 15 A on
CR 16 A on

R 4 (A) on

F 5-11

CR 17 A on

CR 18 A on

CR 19 A on-

CR 20 A on

R 5 (A)

F 5-L

on

CR 21 A on
CR 22 A on
CR 23 A on

" CR 24°A on
R 6 (A)
F 4-12 coax
F '5-13 coax

.on

D-22
D-22
D-22
D-22

D-22
D-22
D-22
D-22
D-22

S 14-17 coax

RR 2-3

2-31)

2-4)
3-22)

(pin
(pin
(pin
(pin.
(pin

(pin
(pin
(pin
(pin

 (pin

(pin
(pin
(pin
(pin

(pin
(pin
(pin
(pin
(pin

21)
21)
21)
21)
21)

23)
23)
23)
23)
23)

24)
24)
24)

24)

25)
25)
25)
25)
25)

(pin 20)

(pin

20)

(pin 20)

(pin
(pin

(pin
(pin
(pin
(pin
(pin

OR 12 in (OR 3-13)
OR 15 in (OR 5-22)
OR 16 in (OR 1-24)

20)
20)

19)
19)

19) -

19)
19)

7]

$.0009 Sync detect
$.00005 Sync detect
$.02 Sync detect

.01 Sync detect

7]

.30 Sync detect

$.50 Sync detect

10° pps F chain output



Common

AG

AO
- AP

AQ
AR

. AS
AT

AU

AV
AW
-
AY
AZ

BA

RR 2-9

RR 5217 . |
NOR 15 in (NOR 4-22)
RR 5-J
NOR 25 in (NOR 4-30)
NOR 7 in (NOR 3-4)

RR 5-5
OR 12 in (OR 3-22)
NOR 15 in (NOR 4-24)

RR 5-3

"NOR 9 in (NOR 1-13)

OR 19 in (OR 5-31)
NOR 5 in (NOR 5-5)

nonexistant
RR 6-3

Inv 7 in (Inv 1-17)
NOR 10 in (NOR 1-22)

RR 6-7.. -
“OR 15 in (OR 5-23)

OR 12 in (OR 3-23)

RR 6-13.
OR 12 in (OR 3-24)
NOR 25 in (NOR 4-31)

- RR 6-J

OR 15 in (OR 5-24)
NOR 25 in (NOR 5-31)
OR 23 in (OR 1-12)

nonexistant
nonexiSténf
~ nonexistant

Inv 4 in (Inv 1-4)

 nonexistant

OR 13 in. (OR 1-23)
Conn INIT pin 4

inv 5

- OR 11

OR 24

in
in

in

OR 3 in
OR 7 in

OR 8 in

OR 10
NOR 2
NOR -3
NOR 8

in

in. -
in -

in

(Conn ID-13)
(Inv 1-13)
(OR 2-14)
(OR2-29)

(OR 3-6)

(OR 4-12)

(OR 5-6)

(OR 5-12)
(NOR 1-5)
(NOR 1-7)
(NOR 1-12)

Reset

Open PG 8, cycle lamp off
~ Reset :

Reset

Close

Reset

Reset .
Reset

Close
Close
Close

U, AX, AY, Y enters

-4 enter
coil delay
PG5 .
core memory
5 AND -

Rec delay
PG 14

PG 1

PG 7

78

Gen reset

4
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Common
" (BA - NOR 1Q in (NOR 1-23). -Close PG 11
continued)NOR 14 in~ (NOR 1-24) Close PG 4 -
NOR 21 in (NOR 2-5) Clese. PG 16
NOR 18 in (NOR 2-7) Clese PG 17
NOR 11 in (NOR 3-11) Open GP 12
NOR 22 in (NOR" 3-23) Open PG 15
NOR 23 in  {NOR 3-29) Close PG 6.
NOR 13 in  (NOR 3-33). Close PG 3, Reset B in Cntr
NOR 5 in (NOR 5-6) Close PG. 2, PG 9 ’
NOR 12 in (NOR 5-24) Close PG 13
NOR 15 in (NOR 5-29) Close PG 10
"~ - Conn P-3 Reset in programmers (2 input points)
7 ‘
RR 7-F (RR 7-F) Source (drives 3 7 14)
_ Inv or NOR?
BB - Inv 8 in (Inv 1-21)
: NOR 14 in (NOR 1-25)
OR 16 out (OR 1-20)
Conn ID.pin 6 .
BC ~ Inv 10 in (Inv 1-22) T initiate
PT-V
NOR 25 out (NOR 4-34)
BD Inv 9 in (Inv 2-22)
: NOR 11 in (NOR 3-12)
. OR 5 out (OR 2-20)
D 14-10
OR 10 in (OR 5-13)
D 14-14 -
BE Inv 15 in (Inv 2-3)

Inv 20 in (Inv 2-17)
Inv 23 in (Inv -2-25)
OR 8 out (OR 5-2).

BF Inv 24 in (Inv 2-34) F initiate
‘ NOR 22 in (NOR 3-24)
OR 12 out (OR 1-15)
NOR 7 in (NOR 3-5)
NOR 9 in (NOR 1-14)
OR 5 in (OR 2-25)

BG Inv 25 in (Inv 2-35)
NOR 23 in (NOR 3-30)
.OR 24 in (OR 2-30)
OR 6 out. (OR 2-21)
NOR 5 in (NOR 5-7)

BH OR 15 out (OR 5-20)
D 14-32¢
D 14-34 -



Common,

BL . SaH-T . :
| NOR 25 in .(NOR 5-32)
NOR 7 in (NOR 3-6)
BJ ' SaJ-T . (0001)
| D 15-6
D 15-26" -

BK SaJ-T (01)
16-6
16-26

14-22
15-34"
15-27

16-34
16-27
17-34

14-8.
1-27
2-34
2.27
3-34
3-27

22-7 . -
20-27
21-34
21-27

BO RR 4-N
D 20-26
SWR 2-11 -

BP AP 1-13 . .
D 3-26
D 3-6

BQ SaI-P :
OR 3 in (OR 3-7)
NOR 12 in (NOR 5-25)

22-4
23-34
23-27

20-34
19-27 .
19-34 -
18-27
18-34
22-1

BT Conn ID-9
SWR 2-15
SaI-Comm

BL

BN -

ogooo ToUUDUoOU DOUDOoOUDD OO

BR

'BS

OgQgoUOgQgoUU oo



Common -

BU

BV
BW

Conn ID-3
SWR 2-17 -

“RR 1-17

nonexistant
SWR 1-8

OR 1-29

OR 5-32°°

+12 VDC

F 1-3

F 2-3

F 3-1

F 4-L

F 5-B

RR 7-1
S-52

+ 12 point‘
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OBSOLETE

Coax Connections

- ~gnd at

D23-26 D236 .. o D23-6

" D21-32° D20-10" : : ‘ D20-10
D21-26 p21-6 - R D21-6
D20-32 - D19-10 - D19-10
D19-26 D19-6 ‘ _ ‘D19-6
D19-32 . D18-10 ‘ D18-10

- D18-26 D18-6 = ' _ D18-6
D17-6 SaG-4 - ' : D17-6
'D16-26 D16-6 SaG-3 D16-6.

© D17-32 D16-10 : - Di6-10
D16-32 D15-10 D15-10
D15-26 D15-6" SoG-2 D15-6
D15-32 D14-18. ‘ ‘D15-32

' D14-13 D1-32 . : : D14-13
D14-24 BNC FREQ 7 BNC
D14-25. BNC FREQ 6 ' BNC
D14-28 - BNC FREQ 5 " BNC
D14-31 BNC FREQ 4° BNC
M1-18 8NC SCOPE ID X ‘ BNC
M1-19 ~ BNC SCOPE DM - ' BNC
M1-21 ° BNC SCOPE ID Y BNC

- M1-23- BNC SCOPE X ‘ BNC
M1-24- BNC SCOPE Y ' BNC
M1-25 = BNC SCOPE Z _  BNC
OR1-2 ©  Ap-A * ' ‘ '
OR1-3.. Ap-B * : '
I-17 F1-F F1-F
c-7 BNC SIGNAL A NEG - BNC

- C-9 SWR 2-T

Ap-A * ‘ . Ap-A Conn

c-11. ' OR1-4 OR1-4
c-J SWR 2-D :
' : Ap-B * : : )\_A—'B Conn
C-L BNC SIGNAL A POS BNE '
C-N OR1-6- .. - ‘OR1-6
C-T BNC SIGNAL .B POS " BNC
PT-15 RR7-T D14-12 _ PT-15 RR7-T
PT-T - SaG-Comm . . PT-T
CF1-11 D4-15 _ . FI-11
F4-11 'BNC FREQ U5 BNC
F4-13 'F5-13 D14-17 F5-13
F4-15 D14-11 D14-11
F4-17 RR7-R  -. .. F4-17.
F4-N 'D23-32 | : ' D23-32
F5-N D18-32 T 'D18-32 o
RR7-N . SWR2-11 D20-26 . RR7-N SWR3-11
SWR2-3 OR1-5 = . "t 1 . SWR2-3
SWR2-9 OR1-7 o SWR2-3
AP1-13 D3-26 ' - AP1-13

Osc-6  D14-4 - . Osc-6



Common Wire Runs

A INV 1-3

OR'2-16 OR 3-4  NOR 3-25 NOR 3-32 NOR 5-4
B I-5S RR 3-F NV 1-7 | |
C OR 2-19 INV'1-16 RR 1-11 RR 2-J AP'1-1  RR 8-R D 24-35 Conn P-10
D 25-35
D I-T R§;6—li AP 1-3
‘E C-3 AP 1-5  NOR 2-23
F PT-7 OR 3-5  NOR 3-7 NOR 4-13
.G PT-11  F 4-T NOR 3-34
H PT-13 RR 3-R  RR 6-F
"I PT-15 RR 7-T D 14-12
J AP 1-7 OR 1-19 OR 2-4 OR 2-22 OR 2-24 ‘OR:4;13 OR 5-5. . NOR 1-32
Conn 10-1 -24‘ |
K F 1-5 RR.A-R. INV 1-35
L F1-11 D4-15 D 3-10
M F 1-15 F 5-D INV 1-34
N F 1-B F 5-5 INV 1-25
0 F1-N RR 4-13 INV 1-31
P F2-5 RR4-V  INV 2-16
Q F2-11 s-38  $6(1,10,100 C)
R F 2-15 F 5-V INV 2-13
S F2-B F5-17 INV2-4 ORS5-11 NOR 2-6
T F2-F FES-T  RR6-5 OR2-13 NOR 3-31
U F2-N RR 4-N  INV 2-7
V F3-11 1INV 2-21 NOR 2-34
W Fl-9 F 3-13  OR 3-12  Conn ID-2
X F 3-15

F 4-7 . INV 2-31 - NOR 2-4  NOR 3-22

Y AD nonexistarnt,.built into D22 board



Common Wire Runs

AE
AF
AG
AH

Al

AJ
AK

AL

AO

AQ

- AR

AS
AT
N
AV
AW
AX
AY
AZ

BA

F5-13.

F 4-13

RR 2-3 OR 1-24
RR 2-9 RR 5-17
RR 2-B OR‘1-25
ConnlD-5 RR 3-15
Conn 1-B

RR 3-6 NOR 2-24
RR 3-D  RR 4-L
RR 3-13 OR 5-30
RR 5-F OR 3-14
RR 5-J NOR'I;IS
RR 5-5 OR 3-22
RR 5-3  OR 5-31
ﬁonexistahf |
RR 6-3 INV 1-17
RR 6;7 OR 3-23
RR 6-13 OR 3-24
RR 6-J OR 1-12
nQnexistanfa ..
nonéxistant'
nonexistant -
nonexistanf‘

INV 1-4 OR ;-23

ConnIP-13 RR 7-F
NOR 1-5 NOR 1-7

- NOR 3-23 NOR 3-29

BB
BC

BD

INV 1-21 OR-1-20
PT-V INV 1-22

D 14-14 D 14-10

D 14-17
OR 3-13
NOR 4-22
OR 1-30

SWR 2-7

NOR 2-29
NOR 2-30
NOR 1-30
NOR 4-23
NOk 3-4
NOR 4-24

NOR 5-5

NOR 1-22
OR 5-23
NOR 4-31

OR 5-24

Conn I-4
INV 1-13
NOR 1-12
NOR 3-33
NOR 1-25

NOR 4-34

INV 2-22

OR 5-22

OR 5-29

OR 2-23

NOR 4-29

NOR 4-30

NOR 5-31

OR 2-14 OR 2-29
NOR 1-23 NOR 1-24
NOR 5-6 NOR 5-24

Conn ID-6

OR -2-20 OR 5-13:

OR 3-6 OR 4-12 OR 5-6 OR 5-12
NOR 2-5 NOR 2-7 NOR 3-11
NOR 5-29 Conn P-3 Conn I-13

NOR 3-12
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Common Wire Runs -

BE

BF

BG -

BH
BI
BJ
BK
BL
ﬁM
BN

50
BP
BQ
BR

BS

BT

BU

BV

BW

INV 2-3 INV 2-17
INV 2-34 OR 1-15
INV 2-35 OR 2-21
D 14-34 D 14-32
NOR 3-6 NOR 5-32
D 15-26 D-15-6
D 16-26 D 15-6

D 17-34 D 16-34
D 14-8 D 3-34

D 22-7 D 21-34
RR 7-N ~ SWR 2-11
AP 1-13 D 3-26
SaI-P  OR 3-7
D 23-34 D 23-37
D 22-1 D 20-34
Sal-comm SWR 2-15
RR 1-17  SWR 2-17
RR 2-T SR 2-J

SWR 1-8 'OR-1-29

INV 2-17 1INV 2-25 OR 5-2

OR 2-25 NOR 1-14 NOR 3-5

OR 2-30 'NOR 3-30 NOR 5-7

OR 5-20

SaH-T

SaJ-T (0001)
SaJ-T (01)

D 16-27 D 15-34
D 3-27 D 2-34
D 21-27 D 20-27
D 26=26

D 3-6

NOR 5-25

D 22-4

D 19-34 D 19-27

Conn ID-9

.Conn ID-3

Conn ID-4

OR 5-32

D 15-27

D 2-27

D 18-34

NOR 3-24

D 14-22

D 1-34 D 1-27

D 18-27



Ground

~ PT-1
_ FL-v

‘F2-V

E3-3

F4-B
 F5-1
'RR1-1

'RR2-1

RR3-1
RR4-1 .

RR5-1

RR6-V

RR7-V

SWR1-1

'SWR2-13

AP1-B gnd pt .

- 0scill-7,8

gnd pt

. D4-3 -

S-39

DI-3 - VIEW lamp-B

= T (1) lamp-B
D2-3 ‘ T (01) lamp-B

T (0001) lamp-B
D3-3 FRAME lamp-B
PERIOD lamp-B

A PUL lamp-B
D5-3 . VF lamp-B
PEP lamp-B
D6-3 ID 3 lamp-B
‘ ID 4 lamp-B
D7-3 ID 2 lamp-B -
D8-3
D9-3
D10-3
D11-3

DI2 -3

D13-3

D14-1
D15-3
D16-3
D17-3
018-3
D19-3
D20-3

D21-3

D22-3

D23-3

D24-6
D24-27
D25-27 gnd pt
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+5VDC

I-15
C-17
PT-17

Fl-T |

F2-T

F3-p

F4-1
F5-3
RR1-5
RR2.5
RR3.5
RR4-B
RRS-B

RR6-17

.~ RR7-17

SWR1-17
SWR2-F
AP1-]5
+5 point

S-37
D1-2
D2-2
D3-2

D4-2

D5-2

D6-2
D7-2
D8-2
D9-2
D10-2
D11-.2
D12.2
D13-2
D14-39
D15.2
Dl6-2
D17-2
D18-2
D19-2
D20-2
D21-2

D22-22

'D23.2

D24-3;

D25-3;
+5 point

SaB~comm

SaC-comp

SaD-comm

SaE—comm

"SaF~comm

SWD~comm

SWE-comm
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Control Commons

W

Us

‘RC

CcC

‘RR1-T

RR1-9
RR3-V

. Conn P-1

SWRl-;g
SWR1-

RRI-L
~ RR2-13

RR2-D
Swr1-21
FF3-3
SWR1-2

F5-15

 RR2-11

RR2-L
RR3-J

- RR1-15

' RR4-5

RR7-13

- RR7-15
- C-13

C-15

RR5-7

- RR5-11

' RR7-5
" RR7-11

RR7-7

RR7-L

 SWR2-5
SWR2-12

SWR2-N
SWR2 -B

SWRZ-2

SWR2-L

RR5-13
RR2-17
RR4-11
RR4-15

RR1-3
RR1-7
SaE=FP
SaC-VTP
SaF-TP
RR2-N

SaD-PFT
RR6-L

RR1-F
RR6-15
FF6-9

Conn ES-3 .
Conn ES-4

Conn I-9
Conn I-9
Conn I-10
Conn I-2
Conn I-3

Conn ID-11
Conn . ID-10

Conn ES-8

Conn ES-9: -

Conn ES-10
Conn ES-11

Conn ES-12
Conn ES-13
Conn ES-14
Conn ES-15
Conn ES-16
Conn ES-1

SWG-comm

RR5-R
SWRZ2-R-

SWH-comm

RR3-L
RR2-F

RR6-T

So.I-comm

RR3-T
SWR2-V .

- SWR2-18

SWD-comm
SWE -comm

RR6-N
FF3-11

-RR8-15
- SaC-~comm

Conn ES-2

Conn ES-6

Conn ES-7

-~ 88

OBSOLETE

~'SaH-comm
SaD-comm
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Panel Lamps
Switch Lamp _ In Out  From In Out From
DVM R1 Commonl 1 M1-5 1 SDVM A-R1
R2 " " 1 " Rz
DEG (1) Comm 1 1 " DEG (1)
OBSOLETE DEG (2) " 1 " DEG (2)
‘DEG (3) . " 1 " DEG (3)
TP1 Comm 1 1 " TP1
TP2 " : 1 " TP2
TP3 " 1 " TP3
TP4 v 1 " TP4:
EXT " 1 " EXT
SCOPE CHA Comm 1 1 M1-4 1 SSCOPE A-CHA
CHB " 1 " CHB
OBSOLETE COA " 1 " COA
cop " 1 " COB
EXT " 1 " EXT
T (1) Comm 1 1 M - M1-14 1 SaA-T(1)
T (01) ."" 1 " .T(01)
T (0001) Comml " T(0001)
VIEW Comm 1 1 M1-12 1 "y
FRAME " 1 " F
PERIOD ' 1 "op
w PEP 1 M1-10 1 SWB-1,2
1D2 ' 1 " _7,8
OBSOLETE  1D3 1 "-3,4,5,6
1D4 o 1 SWC-5,6
PVL 1 M1-11 1 SWA-1,3,5,7
VF 1 SWA-2,4,6,8
Z/Y Z MOD (AB) 1 M1-3 1 Sz/y A-Z
: Y MOD (CD) " -Y
. DN DN (B) 1 M1-2 1 Sz/y A-comm
: 1 Sscope A-comm
1 (A 1 M1-27
2 (0) 1 M1-31
3 (D) 1 M1-29
- DN overflow GND 1 Panel Gnd 1 Conn RO-50
SHUT P SHUT P(AB) 1 ‘M1-7 1 1-12 ‘comm
ON (C) - 1 Relay Card SHUTTER-6
EMG (D) 1 SHUT 1-D
AP+ APERT + (ABCD) 1 M1-8 I-12 I-12 comm
- 1
Ap- APERT - (ABCD) 1 M1-8 CI1-12 I-12° comm
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Panel Lamps Continued

Switch Lamp o in  out from “in  out from
5 - 8(4) | 1 M1-9 - 1 I-12 comm
- HVP 1 M1-13 1 Relay Card HV-6



Inverters

10.

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26

27

Board

INV

INV

INV

INV

INV

1

1

1

1

1

Built

INV
INV
INV
INV
INV
INV
INV
INV
INV
INV
INV
INV
INV
INV
INV
INV
INV
INV
INV

D14

D14

1

1

2

1

pin assignments
in . out

INV 1-3 INV 1-8
INV 1-7 1INV 1-6
INV 1-16 INV 1-15
INV 1-4 1INV 1-5
INV 1-13 INV 1-14
into AP1 board, drop
INV 1-17 INV 1-12
INV 1-21 INV 1-26
INV 2-22 INV 2-23
INV 1-22 INV 1-23
INV 1-25 INV 1-24
INV 1-35 INV 1-30
INV 1-34 INV 1-33
INV 1-31 INV 1-32
INV 2-3 INV 2-8
INV 2-4 1INV 2-5
INV 2-16 INV 2-15
INV 2-7 1INV 2-6
INV 2-13 INV 2-14
INV 2-17 INV 2-12
INV 2-21 INV 2-26
INV 2-31 INV 2-32
INV 2-25 INV 2-24
INV 2-34 INV 2-33
INV 2-35 INV 2-30

D14-10 D14-9

D14-12 D14-11

from

input
from

Comm A
Comm B
Comm C
Comm AZ
Comm BA
list
Comm AR
Comm BB
Comm BD
Comm BC
Comm N
Comm K
Comm M
Comm O
Comm BE
Comm S
Comm P
Comm U
Comm R
Comm BE
Comm V
Comm X
Comm BE
Comm BF
Comm BG

Comm BD

Comm I

output
to

I-1
I-F
I-R
I-11

I-N

PT-B
F3-R
D14-19
F1-1
F1-D
F1-17
F1-13
F1-R
F2-1
F2-D
F2-13
F2-17
F2-R
F3-17
F3-V
F3-T
F4-5
F4-R

F5-F

F4-15
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OR gates
: pin assignments ~ input output
Board in _ out from to

1 OR2Z  OR 2-11 "OR 2-16 RR4-7 Comm A
OR 2-12 : " Com c-2 |

2 F1 FI-L F1-J RR3-17 = C-F
F1-9 | Comm W

5 OR3 OR3-4 OR3-2  Comm A D14-33
OR 3-5 ' ~ Comm F
OR 3-6 . Comm BA
OR 3-7 ~ Comm BQ

4 OR2 OR2-4 OR2-3 Comm J RR 3-7
OR 2-5 tp (1)

5 OR2 OR2-24 OR 2-20 Comm J Comm BD
OR 2-25 N Comm BF

6 OR 2  OR 2-22 OR 2-21 Comm J Comm BG
OR 2-23 Comm AI

7 OR3  OR 3-29 OR 3-34 rR2-v - TBD(?
OR 3-30 Comm BA
OR 3-31 Comm J

8 OR 5 ORI5-4 OR 5-2 F3-D ~ Comm BG: .
OR 5-5° Comm J
OR 5-6 | Comm BA

9 Bbl DBI-E  DBl-2 F1-7 NOR 20-in .

DB1-5 _ F2-7

(1) Program X clear
* . Mutually exclusive (only 1 "on'" at any time)
(27 Core address reset
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operates :
FF 0S INV AND OR NOR

113

1

1

2 *
12 11
1 12

3

1



OR gates

Board
ID orS
11 OR 2
12 OR 3/1
13 OR 1
14 OR1
15 OR S
16 OR 1

OR 5-22

pin assignments
in” . out

OR 5-11 OR 5-16
OR 5-12
OR 5-13
OR 2-13 OR 2-15
OR 2-14
OR 3-i1 OR 1-15
OR 3-12

OR 3-13

OR 3-14

(OR 3-16 OR 1-13)
(OR 3-20 OR 1-19)
OR 3-22
OR 3-23

OR 3-24
OR 3-25

OR 1-22 OR 1-21
OR 1-23
OR 1-31 "OR 1-33
OR'1-32;V

) OR 5-20
OR 5-23 |
OR 5-24
OR 1-24 OR 1-20

OR 1-25 -

input -
from

Cpmm S
Coﬁm BA
Comm BD
Comm T
Comm_BA_
RR 6-R
Comm W
Comm AF

Comm AM

Comm AQO
Comm AS V
Comm AT
SaG-V
F3-N

Comm AZ
OR 13-out
Conn P-4
Comm AF
Comm AS

Comm AU

‘Comm AF

Comm AH

* .1 via Sps and z connectors to. ID section

93:

output ‘ ]

to FF Q/0S INV AND OR -NOR
D22-2 1

D22-8 o1

Comm BF - 1 1 3
OR 14-in

RR 7-B° 1

Comm BH 1° 1 -

Comm BB S Y
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OR gates
pin assignments - input output .
Board in - out - from to FF Q/0S 1INV AND OR NOR
17 OR1 OR1-29 . OR1-34 SoG-FT AP1-L 'AI
» OR1-30 . Comm AH
18
19 OR5 OR5-30 OR5-34 Comm AL OR4-12 o S5*
OR5-29 » Comm AH
OR5-31 - Comm AP
OR5-32 ’
20 OR2 OR2-6 OR2-2 AP1-9 RR7-9 ' 4%
OR2-7 ' RR3-B
21

22  Non existant, replaced by NOR/INV conversion

23 ORI OR1-11 . OR1-19  PT-J gCommn 5 4% 5 1
(include (OR1-16--OR1-18) :
driver)
OR1-12 ' Comm AV
24 OR2 OR2-29  OR2-34 Comm BA  D22-5 1.
OR2-30 " Comm BG |
25 OR1 OR1-6  OR1-2 C-N ABA—in Janus Counter A input
ORL-7 . . SWR2-9
26 ORl - ORl-4  ORIL-3 c-11 AgB-in  Janus counter B input
ORL-5- SWR2-3 | |
27 OR4 OR4-6  .OR4-2 OR4-5
o Sscope B-INT M1-33
OR4-7 S_, B-Y
' z/y
28 OR4 OR4-4  OR4-3 S, B=Z Ml-34
o : z/ly
OR4-5 OR4-6
' M1-35

- * Mutually exclusive (only one 'on" at any time)

‘(4) Delay elrcuit and 3 EECO reset drivers (in ID area)



NOR gates
pin as'-'sigriments input output . . . A
Board - in =~ out from to FF Q/0S 1INV AND OR NOR ..
1 Nonexistart ‘ _ | |
2 NOR1 NORL-4 NORL-3 AP1-D 1-13
| 'N0R1-5_ -1 . Comm BA
3 'NOR 1 NORL-6 ~NORL-2 AP1-J I-D
NORL-7 Comm BA
4 NOR4/S NOR4-4 NOR4-2 RR1-J I-L
| NORA-5  RR2-7
NOR4-6 RR5-D
NOR5-22" - SaG-P.
(NORS-21--NOR4-7)
NOR 5-23 SaHVFP
5 NOR5 NORS-4  NORS-2 Comm A C-1
NORS-5 - - Comm AP
N NORS-6 Comm BA
NOR5-7 - Comm BG
6 NOR2 NOR2-22 NOR2-21 ~ RR4-D Conn C-5
NOR2-23 . h | Comm E.
NOR2;24 ' Comm AJ
7 NOR'3 NOR3-4 - NOR3-3 Comm AN~ C-5
NOR3-5 Comm BF
NOR3-6 Comm BI
8 NOR1 NORL-11 NORI-16 APIF C-B
| NOR1-12 . Comm BA
9 NOR 1 . NOR1-13 ‘NOR1-15 _  Comm AN  C-R

NOR1-14 Comm BF



NOR gates
Board
10 NOR 1
11 NOR 3
12 NOR4/5
13 NOR 3
14 NOR 1
15  NOR4/5
16. NOR 1

pin assignments
in. -~ out

NORl-Zé‘ NOR1-21
NOR1-23 -

NOR3-7  NOR3-2
NOR3-11: -
NOR3-12' -
N0R4-11 NOR4-16
N0R4-1é_'

NOR4-1

NOR5-24

(NORS -20=-NOR4-14)

NORS-25 -
NOR3-3i "NOR3-34
NOR3-32
NOR3-33
N0R1-é4__N0R1-2o
NOR1-25

NOR4-22 NOR4-20

 NOR4-23

NOR4-24. '
NORS - 29
(NOR5-23--NOR4-25)
NOR5-30 -

NOR1-31 * NOR1-33

‘NOR1-32

input
from

Comm AR
Comm_BA
Comm F
Comm BA
Comm BD
RR2-R
RR6-B
Comm F

Comm BA

" Comm BQ

Comm T
Comm A
Comm BA

Comm_BA

Comm BB

Comm AB
Comm AM
Comm -AO
Comm BA
Conn ID-7
RR1-V

Comm J

output
to

PT-5

F3-5

F3-L

- Comm G

PT-D

PT-F

F4-D
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NOR gates
Board
17 NOR 3
18 NOR 2
19 NOR 1
2
20 NOR 2
21 NOR 2
22 NOR 3
23 NOR 3
24 NOR 2

pin assignments

in

" NOR3-13

NOR3-14

out”

NOR3-16

NOR3-15 =

- NOR2-6

-NOR2-7

NOR1-29

NOR1-30

"NOR2-31

NOR2-32
NOR2-33
NOR2-4"

NOR2-5

NOR3-22
NOR3-23

NOR3-24

NOR3-25

NOR3-29

NOR2-2

NOR1-34 =

NORZz-34

NOR2-3

NUR3-21

NOR3-20

NOR3-30

NOR2-25

NORZ-29

NOR2-30

* NOR2-20
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input output : ’ _
from to FF Q/0S INV AND OR. NOR
RRS—T PT-N
RR6-1

Comm ID-8

Comm»S F5-7
Comm BA

RR6-D F3-7
Comm AL

DB1-2 Comm 'V
RR3-N

OR4-15

Comm X F4—V
Comm BA .

Comm X Fa-C
Comm BA

Comm BF

Comm A F4-F
Comm BA |
Comm BG

RR4-3 Conn C-4
Comm AJ

Comm AK



NOR gates
Board
25  NOR4/5

pin assignments
in out

NOR4-29 NOR4-34
NOR4-30
NOR4-31

NUR5-31

- (NOR5-33. NOR4-32)

NOR5-32

input
from

Comm AM
Comm AN

Comm AT

Comm AU

Comm BI

output
to

Comm BC
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DATA AND ID CONTROL PANEL

Filter Drive #2

J21

J27
Jas
J46
Ja7
J48

J49

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

ID
ID

Board
Board
Board
Board
Board
Board

Board

Panel
Panel
Panel
Panel
Panei
Panel
Panel
Panel
Paﬁel

Panel-

Z Decode Card

Panel

TABLE OF CONTENTS

(Interface) _
(ID2, ID3, Shutter Ckt)
(Sample/Hold)
(Resistor Card)

(Resistor Card)

(Resistor Card)

(Resistor Card)

U Count #1 and U Count #2

J70 and J71 Boards (Preset Decade Divider)
.J72 Board (And-Gate)

J73 Board (And-Gate)

J74 Board (And-Gate)

376 Board (And Gate)

Switches

Switches:

Switches

Switches

Switches

Switches

Switches

Switches

Switches

Swithces

Lamsz

(Thumbwheel)
{(Thumbwheel)
{Thumbwheel)
(Thumbwheel)
(Miscellaneous)
(Miscellaneious)
(Thumbwheel)
(Thumbwheel)
(Thumbwheel)

(Miscellaneous) and

Panel Switches (Trimpots)

Z Amp Card for X and Z Amp Card for Y
Filter Readout Decode #1 and #2- Board A
- Filter Readout Decode #2, Board B

- -Page

99
" 100
101
102
103
104
105
106
- 107
108
- 109
110

1il

112
113
114
115
116
117
118

1119

120

121

122
123
124
125

126
127



oM
oM
oM
oM
oM
oM
oM
oM
oM
oM
oM
oM

oM

oM

oM -
oM
oM -
oM

oM

oM 20

Data/ID Exit Connector

W ® N U R W N e

B O = T o S Ty i O T Sy
W LN Y VT B W N RO

Printer Connector
CémpdteriConnector

Theta Connector

AX and AY DAQ Ca?ds,

Guide -Connector
Counter;(A) Corinector
Counter (B) Connector
Digital Recorder Connector
Digital Recorder Connector
M 1 -

IMIM 2

~ IMTM 3

IMTM 4 -

Rage

128

129
- 130

131

132
133
134
135

136
137
138
139
140
141
142

143
S 144

145
146

147

148

149
150

151

- 152

153
154

155
156

157

- 158

159
160

161



Rage

CIMTM 5 : 162

IMIM 6 o 163
IMIM 7 _ 164
DM 7 and DM 6 : 165
DM 5 and DM 4 ~ 166
M3 167
DM 2 _ - 168
‘DM 1 | 169
ALG N ' S 170
Program A Co ‘ 17
Program C , '_1172
_anmmT ' | I 173
TSR 12 o 174
TSR 48 | 7S
Misc 1 176
Misc 2 : o 177
Misc 3 : 178
Data Panel Switches ’ . 179
Data Panel Switches : _ 1180
Data Panel Switches : : _ , 181
Data Panel Switches : - 182
Data Panel Switches 183
Daté:Panel Lamps | _. 184
Data Panel Lamps | 185
Data'?anei Switches o ' - 186
Data Panel Misc. and Terminal Strip
' ~in Data Sect. - 187
- Power Runs and Focus Current Confrol
~and Readout - 188
Data Panel Switches and Data Readout o
. Card . (Obsolete) . 189
Data7Panel Switches (Obsolete) . 190
Data Filt 1 (Obsolete) © 191
Data. Filt 2 (Obsolete) 192

Data Filt 3 ~ (Obsolete) - 193



Data.

Data
Data

‘Daté

Data
Data

'Déta

Data
Data

Data“
Data.

Data

Fil
Fil
Fil

t 4
t S
t 6

DD2

to.
to
to
to
to
to
to

to

ES Conn
DVM Conn

(Obsolete)
(Obsolefe)
(Obsolete)
(Obsolete)
(Obsolete)
(Obsolete)

Ldgicl(RO) Conn (Obsoléfej

Logic (RO) Conn (Obsolete)

ID (RO) Conn

‘ID (RO) Conn

ID (RO) Conn

Logic Conn

ID Panel Switches.

Misc A Conn

(Obsolete)

(Obsolete)

(Obsoléte)
(Obsolete)
(Obsolete)
(Obsolete)

4 Rage

194
195

196

197
- 198
199
200
201
202
203
204
205
‘206
207



Filter Drive #2

Pin

OO0~ ON AT LY R R

[ S T T o
o5 ~3 TN L B i e D

Function

Motor Drive (Red)

-Motor Drive (Green)

Forward Drive
Reverse Drive

+12 V

Gnd ;

In From

Filter #2 SW

Filter #2 SW

Out To

ID/EXIT Conn-17
ID/EXIT Conn-18



J21 Board

WooNOUAUNE

Logic I.D. (Inter Reset)

(Interface)
Pin Function In From
Gnd
Per. SYNC - NO LONGER USED -
_ +5V B )
S.H. X2, Y2 Control
Level 2 Sample Command
S.H. X1, Y1 Control
10 AY-Pre-Set
11 Y-Pre-Set
12 +12 V
13 s
14 Y-Reset (EECO PART)
15 AY-Counter Reset
16 AX-Counter Reset
17 U-Counter Reset
18
19 AX-Counter 1 J45-19
20 : :
21 R
22 U-SYNC -
23 AY-Counter
24 -
25 AX-SYNC- 1 J69-34
26 AY-SYNC 1 J64-27
27 Y-Reset (SYL Card #2)
28 Y-Reset (SYL Card #1)
29 U-Preset
30 _AX-Preset
31 -
32 -
33 F-Logic +5V Pulse ,
34 Logic 'I.D. (Gen Reset)
35

(--4)r,means used only in OLD SYSTEM

Out To

[y

=

e

B S N T N

J2-9

J45-6

Prog A-16 (J2-12)

J45-19

S83-C
SY6-C

J50-27
J56-27
J56-34
J54-34

RR3-15"
J55-26

'SWR2-17

SWR2-J
J71-22

-J70-22

SU5-C
ST3-C

 DR3-12

RR7-F

AP1-7

(J2-5)

(J2-3)
(J2-4)

(J2-2)

(J2-13)

(J2-1)
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327 Board o
(ip2, 103 ShutteT ckt.)

Pin . fFunction : In From out To
1 Gnd-

2

3

A

5 +5 VDC -

6 .

7 A

8

9

10 ghut .- Moto (Gm—Opn) A 1 Ja-8
11 g Shut A-NC (Gnd On Common 1.D.3 1 & Shut A-NC

12 Shut MotoT (Grn—()pn ’ 1 J4-15
13 Shut ot (Red-Clo 1 Ja-7 :
14 ghut . ‘Mot v 1.0.3 (Red-Clo) 1 Ja-14
15 +12 ynC : .

16 g Shut.. P A- 1.D.3 15 shut A-NO

17 Emg. LaWP p.3 (Term D) 1 & Shut Lamp D

18 Over—Load D 1 Ja-26
19 s Shut P p-NC (+28 yDC on Common) 1.D 1 ¢ Shut B-NC

20 Limit: oW 3 (C10) . 1 Ja-11
21 Limit 1.D.3 (Opn) 1 Ja-12
22 .

23 Light 1.D.3 (Opn—Term ) 1 S shut pamp C

24 '\furnaOn—Reset v

25 Limit Sw .D. -(Clo) 1 Ja-4
26 Limit S 1.D.2 (opn) 1 JA-5
27 DimmeY¥ (Out)

28 +28 ynC

29

3Q g Shut p A-NO 1.D.2 . 195 shut A-NO

31 g Shut p. A-NC (Gnd on Common) 1.D.2 1 S Shut A-NC

32 Light 1.D.2 (Opn-TeT™ C) 1 S Shut ramp C

33 s hut P B-NC (+28 VDC oD common) 1:0-2 1 5 shut B-NC .

34 gver-Load >° o 1 Ja-24

_ .2 A :
35 Emg. LoTP 1.p.2 (Term D) 4 § Shut Lamwp D’ .



WDV N W

J45 Board
(Sample/Hold)
Pin . , Function In From - Qut To
Gnd
CW. Coil : "EXIT-7
CCW. Coil o ‘ o EXIT-9
Level 2 Sample (X2, Y2) = 1.J21-6
(X) Input ' N " Horiz Z-Atten Pin V _
: Scope (Y) Input ' ‘ . To Rear Panel BNC "Y"
10 (Y) Input L ~ .. Vert Z Atten Pin V a
11 '
2 +12 VDC
13 x
14 -
15 . +15 VDC.
16 -15 VDC:
17 B
18 S : ' o
19 . Level 1 Sample (X!, Y1) ' . 1.J21-19
20 o .
21 -
22
23
24 ' ‘ _ '
25 - -Scope (X) Input, Thru. Amp.
26 ' S .
27 "~ Scope. (X) Input _ . To Rear Panel BNC "X"
28 +28 VDC .
30 o - - _
31 ‘ON #1 (CW.) - .1 SM1A-1
32 - ON #2 (CCW.) - : _ ’ 1 SM1A-2
33 : : . ,
34
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J46 Board
(Resistor Card)

Pin Function In From , "~ Out To

1 10 K 1 8Q3C2-1

2 20 K 1 SQ3C2-2

3 30 K 1 8Q3C2-3

4 40 X .1 SQ3C2-4

5 50 K - 1 SQ3C2-5 -
6 60 K 1 SQ3C2-6

7 70 K- 1 sQ3C2-7

8 80 K 1 SQ3C2-8

° _

10

11

12

13 -

14 B

15 +15 VDC

16

17

18 :

19 1K 1 SQ3B2-1-
20 2 K- 1 SQ3B2-2 .
21. 3K 1 SQ3B2-3

22 4K 1 SQ3B2-4

23 5K- 1 SQ3B2-5

24 6 K 1 SQ3B2-6

25 7 K 1 SQ3B2-7 .
26 8 K 1 SQ3B2-8

27 8009 1 SQ3A2-8

28 - 7009 1 SQ3A2-7 -
29 - 6009 1 SQ3A2-6

30 5009 1 SQ3A2-5

31 4009 1 SQ3A2-4

32 3009 . 1 SQ3A2-3

33 2009 1 SQ3A2-2

34 1009 1 SQ3A2-1

35 Gnd
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J47 Board
(Resistor Card)

Pin Function . In From - Out To

1 10 K - 1 SR3F2-1
2 20 K 1 SR3F2-2
3 30 K- 1 SR3F2-3
4 40 X 1 SR3F2-4
5 50.K. -1 SR3F2-5
6 - 60 K 1 SR3F2-6
7 70 K 1 SR3F2-7
8 80 K ‘1 SR3F2-8
9 . ' '

10

11

12

13 -

14

15 +15 VDC

16 ‘

17

18

19 1K 1 SR3E2-1
20 2 K- 1 SR3E2-2
21 3K 1 SR3E2-3
22 4 K- 1 SR3E2-4
23 5 K 1 SR3E2-5
24 6 K 1 SR3E2-6
25 7 X 1 SR3E2-7
26 - 8 K 1 SR3E2-8
27 - 8009 1 SR3D2-8
28 7000 1 SR3D2-7
29 . 6008 1 SR3D2-6
30 5009 1 SR3D2-5
31 4009 1 SR3D2-4
32 3000 1 SR3D2-3
33 2009 -1 SR3D2-2°
34 1009 1 SR3D2-1

35. Gnd
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'J48 Board
(Resistor Card)

Pin Function In From ~° Out To
1- 10 K 1 Sv3C2-1
2 20 K 1 SV3C2-2
3 30 K 1 Sv3C2-3
4 40 X - 1 Sv3Cz2-4
5 50 K 1 Sv3C2-5
6 60 K 1 Sv3C2-6
7 70 K 1 SV3C2-7
8 80. K 1 Sv3C2-8
9 :
10
11
12
13
14 -
15 +15 VDC 1 SQ3A,B,C-9 -
16 . ‘ -
17

- 18
19 1K 1 SV3B2-1
20 2 K 1 SV3B2-2
21 3K 1 sv3B2-3
22 .4 K 1 Sv3B2-4
23 5K 1 SV3B2-5
24 6 K- "~ 1 SV3B2-6
25 7 K 1 SV3B2-7
26 8 K 1 Sv3B2-8
27 8009 . 1 SV3A2-8
28 - 700Q . 1 SV3A2-7
29 600Q - 1 SV3A2-6
30 5000 ~ 1 SV3A2-5
31 4009 1 SV3A2-4
32 3009 1 SV3A2-3
33 200Q 1 SV3A2-2
34 100Q 1 SV3Az-1

35 Gnd
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J49 Board
(Resistor Card)

Pin Function In From : : Out To

1 10 XK 1 SW3F2-1°
2 20 X - 1 SW3F2-2 .
3 30 X 1 SW3F2-3
4 40 K 1 SW3F2-4
5 50 K. 1 SW3F2-5
6 60 K - 1 SW3F2-6
7 70 K 1 SW3F2-7
8 " 80 K- 1 SW3F2-8
9 : -
10

11

12

13

14 . : _ . S
15 +15 yDC : - 1 SW3D,E,F-9
16 o

17

18 .
19 1K 1 SW3E2-1
20 2 K 1 SW3E2-2
21 3 K 1 SW3E2-3
22 4 X 1 SW3E2-4
23 5 K ©1 SW3E2-5
24 6 K 1 SW3E2-6
25 7 K 1 SW3E2-7
26 . 8K - 1 SW3E2-8
27 800% 1 SW3D2-8
28 700 . 1 SW3D2-7
29 600 - 1 SW3D2-6
'30° 5008 1 SW3D2-5
31 400Q 1 SW3D2-4
32 . 3009 1 SW3D2-3
33 2009 - 1 SW3D2-2
34 100 1

, Sw3D2-1
35 ~ Gnd .
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U Count #1.

-Pin , Function To.

1 - Gnd

2 Reset J21-17 _
3 . 100's" SW : Su 100's SW "M1'

4 100's SW Su 100's Sw ''g"

5 '100's SW Su 100's SW "2

6 100's SW ' Su 100's SW "4

7 .10,000's SW Su 10,000's SW "4'"
8 10,000's SW Su 10,000's Sw "2"
9 ‘10's SW Su 10's SW "1"

10 10's SW _ Su 10's SW 8"
- 11 _ 10's SW ' Su 10's SW 'm2"

12 10's SW Su 10's SW '4"

13 . , 10,000's SW Su 10,000's SW "8"
14 . 10,000's SwW , Su 10,000's SW '"1"
15 1's SW Su 1's Sw "g"

16 1's SW Su 1ts SW "1"

17 1's -SW : Su 1's SW '2"

18 -1's 'SW Su 1's SW '"4"

D Count Out U Count #2-§

N 10,000's Count In U Count #2-14

R , U Reset In ’ J21-17

5 Count Input 10° PPS Osc.

\'% +5 VDC . . :

U Count #2

1 \ Gnd - H

6 1000's SW Su 1000's Sw "2"
8- ~ EOF' Gap Command

9 Spare Input for Commands

10 Read Core Command In

11 G.R. In

12 ' "~ Su Switches Common J21-29

14 Su 1000's SW ''g" U Count #1-N

16 . Reset In U Count #1-R

17 1000's SW Su 1000's "1"

18 -~ 1000's SW Su 1000's '4"

S Count In U Count #1-D

U Su "8" Comm Su "8"
\ +5 VDC :
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- J70 Board o
. (Preset Decade Divider)
Pin Fuhction In From | Out To
S 1 J38-35 (Coax)"
through 5 NOT USED o
o "1 J71-26

1 J38-31 (Coax)

W 00~ N

10

11 : :

12 o o 1 J38-23
13 through 19 NOT USED
20 : -

21 through 28 NOT USED -
29 i - Freq. Select (Coax) . 1 SelA-C-
30 through 35 NOT USED '

1 J38-27

J71 Board
(Preset Decade Divider)

1 , 1 J38-14
2 through 7 NOT USED

8 ' ' 1 J38-19
9 .

10

11 B , A

12 - : 1 J38-5"
13 through 19 NOT USED

- .20 1 J38-10

21 through 25 NOT USED
26 S

: B 1 J70-6
27 through 35 NOT USED



» J72 Board
(And-Gate)

Pin

W oo U N

Furiction

Q=400 -
Q=200
Q=100
Q=800

Q=80 .

40
Q=10

45 VDC

Gnd,_

In From

b etk

b b

OM3-10-
oMZ-10
OM1-10

-0OM4-10

OM5-26
OM2-25 .
OM5-10
OM1-25

(J100-31)
(J100-30)

(J100-29)

(J100-32)

(J100-28)

(J100-26) .

(J100-27)

(J100-25)
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Out To

R e e e

= R R el e

SQ3A1-4
SQ3A1-3
SQ3A1-5
SQ3A1-1
SQ3A1-7

' SQ3A1-6

SQ3A1-2

SQ3B1-5
5Q3B1-1.
SQ3B1-4
SQ3B1-7
SQ3B1-6
SQ3B1-2
SQ3B1-3
SQ3B1-9
SQ3B1-8
SQ3A1-8
SQ3A1-9
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J73% Board

(And-Gate)
Pin Function In From _ Out To
1 Q=4 1 oM7-12 (J100-23)
2 Q=2 1 oM6-24 (J100-22)
3 Q=1 1 OM6-12 (J100-21)
4 Q=8 1 0M7-24 (J100-24) _
5 ' ' 1 SV3C1-4
6 1 SV3C1-3 -
7 1 SV3C1-5
-8 1 Sv3C1i-1
9 - 1 SV3C1-7
10 1 SV3C1-6
11 . _ 1 SV3C1-2
12 R=8 " 1 OM12-28(J100-36) :
13 R=2 1 OM4-26 (J100-34)
14 R=4 1 OM12-9 (J100-35)
15 R=1 1 OM3-26 (J100-33)
16 ‘ .1 SW3D1-5
17 1 SW3D1-1
18 1 SwW3D1-4
19 1 SW3D1-7
20 1 SW3D1-6
21 1 SW3D1-2
22 1 SW3D1-3
23 1 SW3D1-9
24 1 SW3D1-8 .
25 1 SV3C1-8
26 1 SV3C1-9
27 . '
28 o
29 - +5 VDC

30 - Gnd
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J74 Board

OO~V S NN,

(And-Gate)
Pin . Function In From © Out To
" R=40 .. 1 OM11-12 (J100-39)
R=20 1 OM10-24 (J100-38)
R=10 1 OM10-12 (J100-37)
R=80 1 OM11-24 (J100-40)
S © 1 SR3E1-4
~ 1 SR3E1-3
1 SR3E1-5
1 SR3E1-1
1 SR3E1-7
10 1 SR3E1-6
11 - : : o 1 SR3E1-2
12 R=800 1 OM9-24 (J100-44)
13 R=200 1 OM8-24 (J100-42)
14 R=400 1 OM9-12 (J100-43)
15 - R=100 1 OM8-12 (J100-41)- _
16 ' 3 "~ 1 SR3F1-5
17 1 SR3F1-1
18 1 SR3F1-4
19 1 SR3F1-7
20° 1 SR3F1-6
21 1 SR3F1-2
22 1 SR3F1-3
23 1 SR3F1-9
24 1 SR3F1-8
25 1- SR3E1-8
26 - 1 SR3E1-9
27 :
28
29 +5VDC -

30 Gnd .
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J76 Board
- (And-Gate)
UNUSED IN NEW SYSTEM
Pin Function ) In From . Out To
1 V=400 . 1 J06-35
2 V=200 . 1 JO6-34:,
3 V=100 1 J06-33
4 V=800 1 J06-36 B
5 1 5Q3C1-4
6 1 SQ3C1-3
7 1 SQ3C1-5
8 1 5Q3C1-1
9 1 SQ3C1-7
10 1 SQ3C1-6
11 | 1 SQ3C1-2
12 W=8 1 J06-40
13 W=2 1 JO6-38
14 W=4 1 J06-39
15 W=1 1 J06-37 .
16 | ' 1 SR3D1-5
17. 1 SR3D1-1
18 1 SR3D1-4
19 © 1 SR3D1-7
20 1 SR3D1-6
2 1 SR3D1-2
22 1 SR3D1-3
23 1 SR3D1-9
24 1 SR3D1-8
25 1 5Q3C1-8
26 1 SQ3C1-9
27
28 |
29 +5 VDC
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Switches 1.D. Panel
(Thumb Sw.) ‘

Switch Deck  Pin . In From out To

'J47-1
J47-2
J47-3
Ja7-4
J47-5
Ja7-6
Ja7-7
J47-8
SR3E2-9

- SR3F 2

e e e e

+15 VDC
Gnd -
Jag-34
J48-33
J48-32
J48-31
J48-30 L
J48-29 - NO LONGER USED
Jag-28 { - ’
Jag-27

svsA 2.
(I.D.#4 Center) . -

[P NV U PV P PN

+15 VDC .
Gnd : - .,)
J48-19\\
J48-20
Jag-21
J48-22
. J48-23
Jag-24
J48-25
J48-26

SY3B 2

NO LONGER USED

[ e = =

+15 VDC
Gnd

svic- - 2

NO' LONGER USED

L o S S W Sy S gy Sy

+15 VDC
Gnd
i

OV WNAOUTRUWUNKFE QORI NAOUVTHERUWUNK OCOWRENIAUVTBRWN = O a>\sg»0uh [P NI
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- Switches I.D. Panel
(Thumb Sw:)
Switch  Deck Pin | In From . Out To
SQ3A 2

(I.D.#2,1.D.#3
Centers)

J46-34

J46-33

J46-32

J46-31

J46-30

J46-29

J46-28

J46-27 g -
J48-15 -~ 1 sQ3B2-9
J48-35 . 1 SQ3B2-0
J46-19 .

J46-20

J46-21

J46-22

J46-23

J46-24

J46-25

J46-26 o _
SQ3A2-9 ' 1 SQ3C2-9
SQ3A2-0 1 SQ3C2-0
J46-1 » S
J46-2

J46-3

J46-4

J46-5

J46-6

J46-7

J46-8

SQ3B2-9

SQ3B2-0

J47-34

J47-33

J47-32

J47-31

J47-30

J47-29

J47-28

J47-27 . _
J49-15 _ 1 SR3E2-9

£15 VDC
Gnd
SQ3B 2 '

+15 VDC
. Gnd
5Q3C 2

+15 VDC

Gnd
SR3D .- 2

- (1.D.#2, I.D.#3.

"7 Centers)

T N T T T R e B e e S e e e

+15 VDC
Gnd v
J47-19

J47-20

Ja7-21

J47-22

J47-23

J47-24

J47-25

J47-26 .

SR3D2-9 "1 SR3F2-9

SR3E

T T

+15 VDC
Gnd

OB OO ARUANH OOV NEWNN ROOVOTAUNTANNK OVONAUTRWN R OG0 UTH W



" Switches I.D. Panel

(Thumb Sw.)

Switch" Deck - 'Pin
SW3D o2 1
(1.D.#4 Center) 2
' 3

4

5

6

7

- 8

9

0

. SW3E o2 1
2

3

-4

5

6

7

8

9

0

SW3F 2 1
' 2
3

4

.5

-6

-7

-8

9

NO LONGER USED

+15 VDC
Gnd

“+15 VDC

Gnd

+15 VDC
énd

[ L

In From

[ = Nl

el T Yy ey e

J49-34

J49-33

J49-32
J49-31
J49-30
J49-29
J49-28
J49-27

J49-19
J49-20

J49-21"

J49-22
J49-23

J49-24
J49-25

J49-26

J49-1
J49-2
J49-3
J49-4
J49-5
J49-6
J49-7
J49-8

Out-Tp'
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Switches I.D. Panel

(Thumb SW)

Switch

SUSE. |
(Step Dwell
Time)

SuU5D

SUsC

SUSB

SUSA

Pin

QI FINIB 100 £ N =

Function

o e e

In From

B N o N S G U Ry S Gy G gy T

e b e b e e

PP U U G Vg

[UP VR W U U g

J41-13
J41-4
J41-18

‘J41-9

J41-16
J41-12
Ja1-7
J41-3

J40-26
J40-34
J40-22
J40-30

J40-21

J40-25
J40-29
J40-33

J40-9
J40-13
J40-4
J40-18
J40-16
J40-12
J40-7
J40-3

J39-26
J39-34
J39-22
J39-30
J39-21
J39-25

J39-29
J39-33

J39-9
J39-13
J39-4
J39-18
J38-16
J39-13
J39-7
J39-3
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Switches in I.D.

Switches Deck

Panel

NO
NC

NO
NC

Lamp
Lamp

-NO

NC

:NO

| Lamp

Frame Sync A
B
Unit Scan A
(PI)
OBSOLETE ‘B
Shutter = A
(#1)
B
Shutter A
(#2) ‘
B

NC

Lamp

- NO

NC

" NO

NC
Lamp

Lamp
- Lamp

NO

NC

NO

NC

Lamp
Lamp

Lamp

In From

+5 VDC
Gnd

+5 VDC
Gnd

SHR =

O 0>
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Out To

1 K12 Coil-G
1 J2-7

1J2-8

1 K12B-C -
1 K12B-NO
1J2-11

1 J2-10
1 K13 Coil-G

-1 K13B-NO
-1 K13B-C

1 J27-30
1 J27-31

1 J27-33

1J27-32
1 J27-35

1 J27-16

1 J27-11

1 J27-19

-1 J27-23%

1.J27-17



Switch in I1.D. Panel

Switches Deck

‘Shutter A

(#4)
OBSOLETE
B

Filter Sel #1

Spring Toggle
(M1) '

Filter Sel #2
Spring Toggle
(N1) he

. Discriminator

(I.D.)

Discriminator
(I.D.#4) 1

OBSOLETE ,g

" NO

NC

NO

NC

Lamp A,B
Lamp C
Lamp D

NO
NC

'NO

NC

 Gnd

+15.VDC

Gnd
+ Red
- Grn

Gnd'
+ Red
- Grn

Gnd

+15 VDC

In'From:

Out To

1 J20-30

1 J20-31

1 J20-33

1 J20-32

1 J20-35

1 J4-34

1.J4-35

1 J4-37

1 J4-38

1 J4-40

1 J4-42

118



Switches I.D. Panel

(Thumb Sw.)
Switch

SZA
(Step Size)

SZB

Deck .

2

OOV S NN

QOB UTHAL WN

Pin

ommon

In From

I b R b ek e

[ S Y S gy W g Er g e Y

DECODE-16 -
DECODE-15
DECODE-14
DECODE-17
DECODE-13
DECODE-11
DECODE -10
DECODE-9 |
DECODE -6
DEGODE-5 . - -
+5 VDC '

NNNNNNNDNDNDN

J35-18
J35-19 |
J35-20
J35-21
J35-22
J35-23
J35-24
J35-25

J35-26-.
J35-27

"UNUSED -

Out To

(J35-2)
(J35-3)
(J35-4)
(J35-7)

(J35-8)
(J35-9)

(J35-10)
(J35-11)

(J35-17)
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- (J35-14)
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Switches I.D. Panel

(Thumb Sw.)
Switch Pin Function In From
SS3A 1 1 1 J42-18
(Area Scan Dim) 2 2 1 J42-4
: 4 4 1 J42-13
-8 8 1 J42-9
1 1 1 J43-3
2 5. 1 J43-12
'y ;" 1 J43-7
8 8 1 J43-16
c - +5 YDC  (thru 1.2 X)
SS3B 1 10 1 J42-30
2 20 1 J42-22
4 40 1 J42-34
-8 80 1 J42-26
1 1 1 J42-21
2 50 1 J42-25
4 Iy 1 J42-29
8 5 1 J42-32
C +5 YDC  (thru 1.2 X)
SS3C. 1 100 1 J43-13
2 200 1'J43-4
4 400 1 J43-18
8 800 1 J43-9
1 100 1 J42-3
2 200 1 J42-7
4 500 1 J42-12
8 800 1 J42-16
- C +5 VDC (thru 1.2 K)
ST3D 1 1 1 J43-26
(Area Scan Dim) = 2 2 1 J43-34
4 4 1 J43-22 .
-8 8. 1 J43-30
1 i 1 Ja4-21
2 5 1 J44-25
4 n 1 J44-33
8 8 1 J44-29
C +5 YDC  (thru 1.2 K)
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Switches I.D. Panel

(Thumb Sw.)
Switch Pin ~ Function In From Out To
ST3E - 1 10 1 J44-13
(Area Scan Dim)- 2 20 1 J44-4"
4 40 1 J44-18
8 80 1 J44-9
1 15 1 J44-3
2 55 1 J44-16
4 55 1 J44-7
'8 80 1 J44-12
C - +5 VDC
ST3F: 1 100 1-J44-30
2 200 1 J44-22
4 400 1 J44-34
8 800 1 J44-26
1 io0 1 J43-21
-2 200 1 J43-25
4 500 1 J43-33
8 800 1 J43-29
C +5 YDC _
. SY6A 1 1 1 J38-23\ :
(Period) 2 2 1 J38-30
' 4 4 1 J38-34
8 8 1 J38-22
1 il 1 J38-25
A 5 1 J38-33
4 g 1 J38-21
8 B 1 J38-29
: c +5 VDC R
SY6B . 1 10 1 J38-9 NO LONGER USED -
2 20 1 J38-13
! 40 1 J38-13
8 80 1 J38-4
-1 10 1 J38-3
"2 20 1J38-7
4 40 1 J38-16
8 80 1 J38-12
C . +5 VDC.



‘Switches I.D. Panélv

Switch Deck Pin In From © Out To
"E1 - A 1 -
Rotary 2
OBSOLETE :
C
"B 5 1 Freq.
6 1 Freq.
7. 1 Freq.
8 1 Freq.
C Gnd A
Dimmer 1,5 .1 J334-27
2 : -1 J34-28
3 Gnd
4 +28 VDC
Z Decode Card
Pin Function To
4  Gnd .
5 0 Input Sz "0'" Term.
6 9. Input Sz "9" Term.
9 -~ 8 Input Sz "8'" Term.
10 7 Input Sz "7" Term.
11 6 Input Sz "6" Term.
12 . EN1 Out Z Amp X and Y-17
13 5 Input Sz "5" Tern.
14 "3 Input Sz '"3" Ternm.
15 2 Input Sz "2" Term.
16 1 Input Sz '"1'" Term.
17 4 Input Sz "4'" Term.
18 D3 Out, 1 out Z Readout-2
E 9 Out Z Readout-14
F Dy Out Z Amp X and Y-15
H 4 Out Z Readout-3
J 8 Out’ Z Readout-11
K D;; Out Z Amp X and Y-16
L Dpo Out Z Amp X and Y-8
M Dyo Out Z Amp X and Y-9
N EN, Out Z Amp X and Y-10
P " 7 Out Z Readout-10
R 6 Out Z Readout-9
S 5 Out Z Readout-8
T 3 Out Z Readout-2
- . Z Readout-3
u 2 Out, Dg3 Ly Amp X and Y-2
v " EN3 - '
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Lamp #7
Lamp #6

" Lamp #5

Lamp #4



1.D. Panel Lamps

Switch ’ ' : -In From . Oout To
Filter Bank #1  Lamp #1d 1 .J22-34
Lamp #2d 1 J22-27
Lamp #3d 1 J22-19
Lamp #4d 1 J22-13
Lamp #5d 1 J22-5
Lamp #6d 1 J23-34
" Lamp #7d 1 J23-27
" Lamp #8d 1 J23-19
Lamp #9d 1 J23-13
Lamp #10d 1 J23-5
--Lamps Common
Filter Bank #2  Lamp #1E 1 J24-34
' Lamp #2E 1 J24-27
Lamp #3E 1 J24-19
Lamp #4E 1 J24-13
Lamp #5E 1 J24-5
Lamp #6E 1 J25-34.
Lamp #7E 1 J25-27
Lamp #8E 1 J25-19
- Lamp #9E . 1 J25-13
Lamp #10E 1 J25-5

-Lamps Common

‘High Voltage  H.V. Lamp .
v Lamp Common (Gnd) (chained together)
Freqﬁeﬁcy~Se1ect ,
(1) ..Freq. Lamp #4 1S % B-8
OBSOLETE - 'Freq. Lamp #5 1S % B-7
g _Freq. Lamp #6 1S %1 B-6
Freq. Lamp #7 1S € B-5

‘Lamp Common - 1 Dimmer
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" Switch I.D. Panel

- (Trimpot)
Switch . Pin ' . In From '_ Out To
AX Zero Wiper - 1. ‘Gnd 7
(#1) 2 o 1 J34-22
| 3. +15 VDC »
AY Zero Wiper .1 Gnd
(#2) 2 1 J34-11
3 +15 vDC '
AX Gain I1.D.#2, I.D. #3
(#3) 1 Gnd
2 1 J58-30
. 3.
AY Gain I.D. #2, I.D. #3
(#4) 1 Gnd
3 | 1 J33-5
AX Center I.D. #2, I.D. #3 '
#5) 1 . Gnd .
2. 1 J58-8
- 3 +15 VvDC
AY Center.I.D. #2, I.D. #3
(#6) 1 Gnd E
2 1 J33-28
3 +15 VDC
AX Gain I.D. #4 1 - Gnd
#7) 2
; | 3 1 J58-10
AY Gain I.D. #4 1 Gnd
(#8) . 2 _
o - 3. 1 J33-6
AX Center 1.D. #4 .
(#9) - 1 Gnd
2, 1 J58-22
3 +15 VDC :
AY Center I.D. #4 :
(#10) 1 Gnd
2 ' 1 J33-22
'3 +15 VDC



7 Amp Card for

Pin

HKOOOO\.#N
[

11
15
.16
17
18
J

v

7 Amp Card for

o oo N

11
15
16

17

18

X
Function‘

Dg3 In
+15 VDC

 Hi Gain Out

Dq2 In
DjzAin
ENp, In
Med. Gain Out
Do1 In
Dy In
ENi In
Low Gain Out

+15 VDG
Hi Gain Out
D02 in
Dy2 In

~EN2‘In

Med. Gain Out
Doy In

D1y In

EN7 In
Low Gain Out
.15 vDC
To S-H Input

To
Z Decode4U',

X priver -Amp-4
Z pecode-L

Z pecode-M

7 Decode-N

X Driver Amp-3
7 Decode-F
7 Decode-K

Z Decode-lz

X DriverﬂAmp-Z

s-H Board-8

Z pecode-U

Y Driver Amp-4
7 Decode-L ’
Z pecode-M

YA peocde-N -

x priver Amp-3
A pecode-F

7 Decode-K.

Z Decode—lz

,YbDriver_Ampfz

" s-H Board-10

P
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Filter Readout Decode #1

Pin Functlon Out To

1 through 7 NOT USED

8 - DD Board 12" Input J77-11

9 :

10 #2 Light Control ' J204-39

11 DD Board "3" Input J77-6

12 #3 Light Control. J204-38

13 DD Board '"4" Input J77-5 -

14 ’ #4 Light Control - J204-37

15 . DD Board "5" Input J77-7

16 "5" Light Control | J204-31

17 DD Board "6" Input J77-10

18 : #6 Light Control - J204-32

19 DD Board "7'" Input J77-9

20 #7 Light Cortrol J204-33
21 +12 VDC Input .

22 DD Board '"9'" Input J77-26
23 - #9 Light Control J204-35

24 ‘DD Board "8" input J77-25

25 ' _#8 Light Control . J204-34

26 +5 VDC Input ' :

27 ’ _

28 #10 Light Control J204-26

29 .Control Line from Readout Pot EXIT Conn-4

30 ~ +15°VDC Input-

31 -15 VDC Input '

32 #1 Light Control J204-40

33 +28 VDC Input .

34 DD Board "1" Inmput J77-8

35 Gnd :

Filter Readout Decode #2

Board A

1 Board B-1
2 Board B-2
3 Board B-3
4 Board B-4
5 Board B-5
6 Board B-6
7 Board B-7
8 Board B-8 -
9 , P Board B-9 -
10 Board B-10
11 +15 VDC In . '
12 A -15 vDC In

13 through 15 NOT USED

16 ‘ Control Line From Readout Pot Exit Conn-5
17 ' +28 VDC In

18 -28 VDC In

A, B, c, b, E, F, H, J, K, L, M, N NOT USED

P Gnd

R, S, T, U, V NOT USED
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Filter Readout Decode #2

Board B-
Pin Function : : - QOut To
1 Board A-1
2 Board A-2
3 Board A-3
4 Board A-4
5 Board A-5
6 Board A-6
7 Board A-7
8 Board A-8
9 A . Board A-9
10 : o : - Board A-10
11 - +5 VDC In _
12 +12 VDC In . ‘
13- _ #7 Light Control : J204-30
14 Gnd o S
15 . #8 Light Control : J204-29
.16 ' '
17
18
A #10 Light Control : J204-28
B : .

- C #9 Light Control . - J204-27
D DD Board "9" Input - . J77-23.
E .DD Board '"8" Input ' J77-24
F DD Board "7'" Input ‘ J77-19
H #6 Light Control J204-21
J DD Board '"5'" Input - J77-16
K #5 Light Control J204-22
L DD Board "6" Input - J77-20
M #4 Light Control - .J204-23
N DD Board "3" Input - - J77-22
P #3 Light Control J204-24
R DD Board '"4" Input : - J77-18
S #1 Light Control A . J204-25
T DD Board '"1' Input - J77-17
U #2 Light Control J204-19
v DD Board '2" Input - - J77-21
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OM 1 {gégi

Pin Furiction- . . In From Out To

41 control 8 - 1 PROG C-27 1 OM2-41

40 control 4 1 PROG C-6 1 .0M2-40

39 ~ control 2 1 PROG C-22 1 OM2-39-

38 control 1 1 PROG C-10 1 OM2-38

37 . - +5VvDC . 1 OM2-37

36 ’ A1l -1 IMTM6-25 _

35 L21 S 1 Logic Card D25 24 (Conn Logic- 38(R0))
34 y11 1 DD2-E

33 P11 - ID SygB-C ‘and . Qs Base (Conn ID(lOO) 84)
32 p=4 . 1 OM3-25. 1 PROG B-18 _

31 Wit N ' 1 Logic Card DD-15 (Conn Log-5(R0O))

30 D21 1 Conn Guide (6G)-5 - o

29 All 1 ES Card ES3-17 (Conn ES-1)

28" Y21 o NO LONGER USED - ' (Conn ID(60)-17)

27 ' V21 NO LONGER USED - (Conn ID(60)-29)

26 S21 ' 1 ID Card AX Readout Decode-R (Conn. ID(100)-53)
25 Q21 : _ 1 ID Caxrd J72-15 . (Conn ID(100)-75)
24 - J11 o NO LONGER USED - - (Conn LOG-9(RO))

23 _ p=5 . 1 OM2-23 1 PROG B-22 '

22 111 o : © 1 Misc 2-4

21 p=2 .1 om2-21 1 PROG B-14 : ' -

20 B21 ' - Logic Card (Conn LOG-65(R0O))

19 not used (1nt gnd) - ‘ S
- 18 . ~ASAll - 1 IMTM7-25 :

17 - ' B11 = 1 DD2-17 A _

16 o pll o : ES Card ES2-C ' (Conn ES$-10)

15 - D11 . ' 1 Conn Guide (60)-2 ‘

14 Y11 . - - . NO LONGER USED - : : '(Conn ID(60)-21)

13 - Vi1 © . NO LONGER USED (Conn ID(60)-33)

12 S11 ' ‘ ID Card AX Readout Decode—V (Conn ID(100)-57)
11 B out . C2B1 out - _ : 1 TSR12-C

10 Qi1 - _ .1 ID Card J72-3 (Conn ID(100)-29)

9- : not used (1nt gnd)

8 Bi1 Logic Card IConn LOG-63(RO))

7 BP out <(C2B1 to P - 1 Conn Print (50)-3

6 A out C1B1 out - _ 1 TSR12-B

5 . L11 ' Logic Card (KL 5B) . DZS 14 (Conn” LOG 42 (RO))
4 AP out Ci1B1 to P ' , 1 Conn Print (50)-3

3 print +12VDC .- 1 DM3-3 1 OM2-3

logic o ‘ : '
2 Gnd - 1 T.S. 1 OM2-2
1 control 8§ . - 1 PROG C-15 1 oM2-1

OM1 see layout sheet
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- ,C1B2
oMz {cop5
Pin Function . In From Out To
41 control 8 1 oM1-41 1 OM3-41
40  control 4 - -1 OM1-40 1 0M3-40
39 control 2 1 OM1-39 1 OM3-39
38 control 1 1 OM1-38 1 OM3-38
37 +5 VDC 1 OM1-37 1 OM3-37
36 - AA12 1 IMTM6-20
35 L22 Logic Card D25-25 . (Conn LOG-39(R0))
34 v12 : 1 DD2-D | ,
33 “not used '
32 - not used ' A
31 W12 T Logic Card DD-13 (Conn LOG-6(R0O))
30 p22 -~ . ‘ (Conn Guide (60)-6)
29 Al2 : . ES Card ES3-19 . (Conn ES-2)
28 Y22 NO LONGER USED (Conn ID(60)-18)
27 V22 NO LONGER USED (Conn ID(60)-30) .
26 S22 _ ID Switch Decode Card-P (Conn ID(100)-54)
25 Q22 ID Card J72-13 "~ {Conn ID(100)-86)
24 J12 ' NO LONGER USED {(Conn LOG-10(R0O))
23 _ p=5 . 1 OM3-23 1 OM1-23 :
22 12 ‘ : 1 Misc 2-16
21 p=2 : 1 OM5-25 1 oM1-21
20 - B22 Logic Card "(Conn LOG-66(R0))
19 not used ‘ , .
18 not used
17 B12 . 1 DD2-T .
16 pl2 "ES Card ES2-11 - (Conn ES-11)
15 D12 . A _ I Conn Guide (60)-10 .
14 -Y12 _ NO LONGER USED "(Conn ID(60)-22)
13 - . V12 A NO LONGER USED -~ (Conn ID(60)-34) i
12 "812 _ o iD Card'SAY Readout Decode-U (Conn ID(100)-58)
11 C2B2 out 1 TSR12-U o A
10 - Q12 : v ID Card J72-2 i (Conn ID(100)-30)
9 not used (int gnd ’ _ - : ' _
8 B12 - , Logic Card - (Conn LOG-64(R0))
7 C2B2 to P -1 Conn Print (50)-4 ‘
6 C1B2 out 1 TSR12-17 _ S
"5 L12 4 _ Logic Card D25-15 (Conn LOG-43(R0O)).
4 CilB2 to P 1 Conn Print (50)-2 - ' :
3 +#12 VDC 1 OM1-3 1 OM3-3
2 Gnd ) 1 OM1-2 1 OM3-2
1 control 8 1 OM1-1 1 OM3-1

OoM2 = OM1 :
less 9,10 lines and associated AND chip
24 line to GND internally instead’
and shift OR-13 output to OR14 output
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- ,C1B4
S oM3 {(Cepg
Pin Function In From. Out To
.41 control & 1 0M2-41 1 OM4-41
.40 control 4 1 OM2-40 1 OM4-40
.39 control 2 1 OM2-39 : 1 OM4-39
38 control 1 1 OM2-38 1 OM4-38
37 . +5 VDC 1 OM2-37 1 OM4-37
36 AB21 1 IMTM5-24 '
35 AAS1 C 1 IMTM2-25 . S
34 . CC11 ' _ ES Card ES1-L ~ (Conn ES-4)
33 K11 1 A6G-J '
32 Spll .. 1 Misc 2-1 1 Conn EXIT-21
31 Ezl ' : 1 Conn Guide (60)- 13
30 K11 ' : 1 Conn Theta (24)-1 ,
29 Y61 B NO LONGER USED o . (Conn .ID(60)-1)
28 W31 o NO LONGER USED - (Conn-ID(60)-37)
27 T31 ' ID S,y Readout Decode-V (Conn ID(100)-61)
26 . R31 v ' ID Card J73-15 (Conn ID(100)-33)
25 . . p=4 - 1 OM4-25 1 OM1-32 S
24 ' U1l ' ID Card Sy Readout Decode #1 D (Conn ID(lOO) 17)
- 23 p=5 1 OM4-23 1 OM2-23
22 (From ™ decoder) Igp11 1 IMIM2-34 o : :
21 Cgll - Logic Card ~ (Conn LOG-81(R0O))
.20 041 . , 1 So-1 '
19 T™MC6B1 . I 1 DM2-N
.18 not used . .
17 B14 _ 1 DD2-N S
16 pla . ES Card ES2-4 (Conn ES-12)
15 D14 o ' : 1 Conn Guide (60)-11
14 Yi4 * NO LONGER USED "+ (Conn ID(60)-23)
13 V14 "~ . NO LONGER USED ' - (Conn ID(60)-35)
12 514 ID Card AX Readout Decode T. (Conn ID(lOO) 59)
11 C6B1 out 1 Conn_CORE?q 1 TSR12-B
10 Q14 . ID Card J72-1 ‘ (Conn ID(100)~31)
9 not used (1nt gnd) - o
8 not used : .
7 C6B1 to P : 1 Conn Printer (50)-11
6 CiB4 out 1 TSR48-B ,
5 - L14 _ Logic Card D25-16 (Conn LOG-44(R0O))
4. ClB4 to P _ : 1 Conn Printer (50) 26
3 +12 VDC 1 OM2-3 1 OM4-3
2 Gnd o1 OM2-2 1 OM4-2
1

control 8 1 OM2-1 1 OM4-1

OM3(A side) = OMI(A side)
less: 24 line to gnd 1nterna11y instead
34 line to gnd internally instead
shift OR-13 output to OR-14
OM3 (B 51de) see layout sheet
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- .C1B8
OM4 - {igp2
Pin Function In From Out To
41 control 8 1 OM3-41 1 OMS-41
40 control 4 1 OM3-40 1 OM5-40
39 - . control. 2 1 OM3-39 1 OM5-39
38 control 1 1 OM3-38 1 OM5-38
37 +5-VDC 1 OM3-37 1 QM5-37
36 AB22 1 IMTM5-21 :
35 AA52 1 IMTM2-20 -
34 " CC12 ES Card ES1-M (Conn ES-5)
33 K12 1 ALG-1 ) : :
32 pAl2 1 Misc 2-2 1 Conn EXIT-23
31 E32 1 Conn IXIT Guide (60)-14
30 © K12 1 Conn Theta (24)-2
29 . Y62 NO LONGER USED . (Conn ID(60)-2)
28 W32 ID Card J76-13 . {(Conn ID(60)-38) ‘
27 . T32 ID Card Spy Readout ‘Decode-U (Conn ID(100)-68)
26 R32 ID Card J73-13 {Conn ID(lOO) 34)
25 p=4 1 oM12-27 1 OM3-25
24 U12 ID .Card Sy Readout Decode#l E (Conn ID(IOO) 18)»
23 0=5 1 OM5- 22 1 OM3-23 .
22 (From ™ decoder) ISD12 1 IMTM2-1
21 not used
20 od?2 . -1 So-2
19 TMC6B2 1 DM1-2-
18 not used
17 18 1 DD2-7 _
16 pl8 ES Card ES2-12 (Conn ES- 13)
15 D18 1 Conn Guide (60) 12
14 Y18 - NO .LONGER USED (Conn ID(60)-24)
13 V18 NO LONGER USED ' - (Conn ID(60) -36) N
12 S18 o ID Card Spx Readout Decode-S (Conn ID(IOO) 60).
11 C6B2 out =~ . 1 Conn CORE-r 1 TSR12-S '
10 018 ID Card J72-4 (Conn ID(lOO)-SZ) :
9 not used (int gnd) . : .
8 not used o
7 C6B2 to P 1 Conn Printer (50)-12
6 C1B8 out 1 TSR48-17 :
5 L18 Logic Card D25-17 (Conn LOG- 45(RO))
4 CiB8 to P - 1 Conn Printer (50)- 27 '
3 +12 VDC 1 OM3-3 1 OM5-3 -
2 Gnd - ' 1 OM3-2 1 OM5-2 '
1. control 8 1 OM5-1

oM4 =

less 21 line to gnd internally 1nstead
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-{C2B4

M5 {(opg
Pin Function = In From Out To
- 41 control 8 1 OM4-41 1 OM6-41
40 control 4 1 OM4-40 1 OM6-40
39 control 2 1 OM4-39 1 OM6-39
38 - control 1 1 OM4-38 1 OM6-38"
37 +5 VDC 1 OM4-37 1 OM6-37
36 AAT18 v 1 IMTM6-10
35  y18 | | 1DD2-2 -
34 L28 i o Logic Card D25-28 - (Conn LOG-41(RO))
33 J14 : NO LONGER USED o "~ (Conn LOG-11(R0O))
32 14 o : _
31 wl8 S Logic Card DD-12 (Conn LOG-8(R0O))
30 D28 1 Conn Guide (60)-8
29 Y28 ~ NO LONGER USED " (Conn ID(60)-20)
28 V28 .. NO LONGER USED ' (Conn ID(60)-32)
27 S28 ID Card Sax Readout Card-C (Conn ID(100)-56)
26 ' Q28 o ' ID Card J72-3 (Conn ID(100)-28
25 p=2 _ 1 oM2-21 ' :
24 718 1 DD2-M _
23 ' J18 NO LONGER USED (Conn LOG-12(R0O))
22 . p=5 1 0M12-24 1 OM4-23 :
21 - B28 1 Conn LOG-68(R0O))
20 not used (int gnd) .
19 AAl4 1 IMIM6-17
18 Tyla : 1 DD2-11 -
17 wl4a Logic Card DD- 14 (Conn LOG-7(R0O))
16 " D14 . 1 Conn Guide (60)-=7 _
15 Al4 : ES Card ES3-15 “- (Conn ES-3)
14 Y24 ' NO LONGER USED . ' (Conn ID(60)-19)
13 _ V24 , NO LONGER USED _(Conn ID(60)-31)
12 S24 ID Card SAX Readout Decode B (Conn ID(lOO) -55)
11 C2B8 out 1 TSR48-U
10 ' Q24 ) h ID Card J72-14 (Conn ID[lOO)e27)_
9 B24 Lo Logic Card . (Conn LOG-67(R0O))
8 L24 , Logic Card D25-26 (Conn LOG- 40(RO))
7 C2B8 to P 1 Conn Printer (50)-29.
6 C2B4 out ‘ 1 TSR48-C
5 not used (int gnd)
4 C2B4 to P 1 Conn Printer (50)-28
3 +12 VDC 1 OM4-3 1 OM6-3
2 Gnd 1 OM4-2 1 OM6-2
1 control 8 1 OM4-1 1 OM6-1
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- rC3B1
oM6  {qp)
Pin Function- In From Out To
41 control. 8 1 OM5-41 1 OM7-41
40 control 4 1 OM5-40 1. 0M7-40
39 control 2 1 OM5-39 1 OM7-39
.38 “control 1 1 OM5-38 1 OM7-38
37 +5 VDC 1 OM5-37 1 OM7-37
36 CAA22 1 IMTMS-20 _ , '
35 " L32 Logic Card -D24-4._ (Conn LOG-35(R0O))
34 M1z o Logic Card : (Conn ID(100)-24)
33 not used o o
32 not used
31 not used .
30 D32 o 1 Conn Guide (60)-2
29 not used ' -
28 not used ' :
27 Y32~ - NO LONGER USED " (Conn ID(60)-14)
26 . V32 NO LONGER USED o (Conn ID(60)-26) .
2 S32 : ' ID Card Spx Readout Decode-E (Conn ID(100)-50)
24 . Q32 h : ID Card J73-2 ' (Conn ID(100)-22)
23 not used - _
22 B32 : ' ﬁ Logic Card " (Conn LOG-70(R0O))
21 ol2’ -1 S0-2000 ' . - :
20 not used (int gnd)
19 AA21 -~ 1 IMTM5-25
18 M11 . . Logic Card - (Conn ID(1001-73)
17 H11 : ' -1 Conn Guide (60)-51 '
.16 D31 _ 1 Conn Guide -(50)-1 _ :
15 Y31 S NO LONGER USED (Conn ID(60)—13)
14 V31 _ NO LONGER USED _ o - (Conn ID(60)-25) .
13 - §31 : : : - ID Card Spx Readout Decode-D (Conn ID(100)-49)
12 Q31 - ' ID Card J73-3 © " (Conn ID(100)-21)
11 C3B2 out . ' 1 TSR12-P - :
10 B31 - C Logic Card (Conn LOG-69 (R0O))
9 L31 e ’ . Logic Card D24-2 (Conn LOG-34(R0))
8 ol1 , © 1 So-1000 ‘ L
7 C3B2 to P : 1 Conn Print (50)-6
6 - C3B1 out ' 1 TSR12-6" :
5 not used (int gnd) _ :
‘4 *C3B1 to P ' v 1 Conn Print (50)-5
3 +12 VvDC 1 OM5-3 . 1 OM7-3 ‘
2 Gnd © 1 OM5-2 1 OM7-2 B
1 1

control 8 1 OM5-1 oM7-1
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' - C3B4
M7 {c3ps
Pin Function . . In From Out To
41 control 8 1 oM6-41 1 OM8-41
40 control 4 1 OM6-40 1 OM8-40
39 control 2 - 1 OM6-39 1 OM8-39
38 control 1 1 OM6-38 1 OM8-38
37 +5 VDC 1 OM6-37 1 OM8-37
36 AA28 1 IMIM5-10 C
35 L38 ‘Logic Card D24-7 (Conn LOG-37(R0))
34 . M18 o Logic Card (Conn ID(100)-52)
33 . not used S ' . : '
32 not used
- 31 niot used : ' :
30 D38 _ , 1 Conn Guide (60)-4
29 not used :
28 not used . '
27 Y38 ’ NO LONGER USED , v : (Conn ID(60)-16)
26 V38 o -NO LONGER USED ' - (Conn ID(60)-28)
25 S38 o S ' ID Card Spy Readout Decode-N (Conn ID(100)-52)
24 Q38 L ! ID Card J73-4 . - (Conn ID(100)-24)
23 not used S
22 not used
21 cl8 "1 So-8000
20 (int gnd) '
19 AA24 1 IMTM5-17 ‘ '
18 M14 ' Logic Card (Conn ID(100)-75)
17 not used 4 )
16 D34 _ 1 Conn Guide (60)-3 .
15 Y34 o NO LONGER USED ' (Conn ID(60)-15)
14. V34 - NO LONGER USED (Conn ID(60)-27) .
13 S34 ' ' : ., ID Card Sjx Readout Decode-M (Conn ID(100)-51)
12 Q34 ' ID Card J73-1 (Conn ID(100)-23)
11 C3B8 out .. ‘ - 1 TSR48-P SR
10 B34 Logic Card _ (Conn LOG-71(R0O)) "
9 L34 - Logic Card D24-5 . (Conn-L0OG-36(R0))
8 ol4 c 1 So-4000 '
7 C3B8 to P 1 Conn Printer (50)-31
6 - C3B4 out 1 TSR48-6
5 (int gnd) .
4 C3B4 to P. : 1 Conn Printer (50)-30
3 +12 VvDC .~ 1 OM6-3 1 OM8-3
2 Gnd 1 OM6-2 1 OM8-2
1 1 OM8-1

control 8. 1 OM6-1
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- - (C4R1
oM 8 {r4p2
Pin Function L In From Out To
41 control 8. 1 OM7-41 1 OM9-41
40 control 4 1 OM7-40 1 OM9-40
39 control 2 1 OM7-39 1.0M9-39
38 control 1 1 OM7-38 1 OM9-38
37 +5 VDC 1 OM7-37 1 OM9-37
36 AA32 : 1 IMTM4-20 : ‘
35 142 ID Card D24-15 ~ - (1 Conn LOG-31{R0))
34 N12 ' - NO LONGER USED (1 Conn ID(100)-78)
33 . not used '
32 fnot,used'
31 not used '
30 E12 - 1 Conn Guide (60)-22
29 not used’ .
28 not used ' o
27 Y42 NO LONGER USED (1 Conn ID(60)-10)
26 W42 NO LONGER USED o (1 Conn ID(60)-46)
25 T12. L . Logic Card (1 Conn ID(100)-70)
24 R12. . ID Card J74-13 " (1 Conn ID(100)-42)
23 B42 ' : Logic Card ' (1 Conn LOG-74(R0))
22 g22 1 So-200 '
21 not used (int gnd)
20 ASB11 . 1 IMTM7-24
19 A3l 1 IMTM4-25 o ' : o
18 N11 _ NO LONGER USED . ‘ - {1 Conn ID(100)-77)
17 nAll 1 Conn EXIT-2 1 SpA 1248 ,
16 E11 : : 1 Conn Guide (60)-21 '
15 Y41 ‘ NO LONGER USED ' (1 Conn ID(A0)-9)
14 Wil NO LONGER USED ' (1 Conn ID(60) 45)
13 Ti1 : ' 1D Card SaY Readout Decode- -D(1 Conn ID(IOO) ~69)
12 R11 ID Card J74-15 - (1 Conn ID(100)-41) '
11 C4B2 out - . 1 TSR12-14 S
10 B41 = ~ Logic Card (1 Conn LOG-73(RO))
9 L41 ID Card D24-14 . .~ (1 Conn LOG-30(RO))
8 a21 ' 1 So-100 ] v ' .
7 C4B2 to P ' 1 Conn Print (50)-8
6 C4B1 out . 1 IMTM3-5 1 TSR12-7-
5 TMC7B1 (sign) 1. IMTM7-28 -
4 C4B1 to P 1 Conn Print (50) 7
3 "+12 VDC 1 OM7-3 1 OM9-3
2 Gnd - 1 OM7-2 1 OM9-2
1 1 oM9-1

control 8 : 1 OM7-1
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- C4B4
OM9  {r4pg
Pin Function . ~ In From. Out To
41 control 8 - 1 OM8-41 © 1 OM10-41
40 control 4 1 OM8-40 1 OM10-40
39 control 2’ 1 OM8-39 .1 OoM10-39
38 control 1 1 OM8-38 1 OM10-38
37 +5 VDC 1 OM8-37 1 OM10-37
36 AA38 1 IMTM4-10 .
35 L48 - ' Logic Card D24-17 ° :(Conn LOG-33(R0))
34 N18 ° - NO LONGER USED ~ (Conn ID(100)-80)
33 not used
32 not used ..
31 not used . :
30 E18 .1 Conn Guide (60)-24
29 - - not used-: :
28 " not used : ‘
27 Y48 - NO LONGER USED -(Conn ID(60)-12)
26 W18 S NO LONGER USED : ~ (Conn ID(60)-48)
25 T18 E _ ' ID Card Spy Readout Decode-N (Conn ID(100)-72)
24 R18 : ID Card J74-12 . {€onn -ID(100) -44)
23 B48 Logic Card (Conn LOG-76(R0O))
22 028 - 1 So-800 ' '
21 not used (int gnd)
20 not used
19 AA34 1 IMTM4-17 : ,
18 ' N14 NO LONGER USED ' "~ . (Conn ID(100)-70)
17 not used L :
16 E14 o : 1 Conn Guide (60)-23
15 Y44 NO -LONGER USED (Conn_  ID(60)-11)
14 w14 NO LONGER USED ~ (Conn ID(60)-47)
13 T14 : ID Card Spy Readout Decode-M (Conn ID(100)-71)
12 - R14 - ' ID Card J74-14 - {Conn ID(100)-43
211 C4B8 out ' " 1 TSR48-14 ‘ ' ‘
10 B44 : Logic Card (Conn LOG-75(R0))
9 L44" - . c " Logic Card D24-16 - (Conn LOG-32(RO))
8 624 1 Sg-400 ' o _
7 C4B8 to P 1 Conn Printer (50)-33
6 C4B4 out » -1 TSR48-7 -
) not used (int gnd)
4 C4B4 to P . 1 Conn Printer (50)-32
3 +12 vDC .. 1.0M8-3 1 OM10-3
2 Gnd © 1 OM8-2- 1 OM10-2
1 control 8 1 OM8-1 . 1 OM10-1
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- ,C5B1
OoM10 '{CSBZ’
Pin Function - In From Out To
41 control 8 1 OM9-41 1 OM11-41
40 control 4 1 OM9-40 1 OM11-40
39 control 2 . 1 OM9-39 1.0M11-39
38 control.1. 1 OM9-38. 1 OM11-38
37 +5 vDC 1 OM9-37 o1 oM11-37
36 AB12 1 IMTM6-21
35 AA42 1 IMTM3-20 _ 3
34 " L52 : ., Logic Card D24-25 = (Conn LOG-27(R0O))"
33 - not used . :
32 not used '
31 pA12 1 SeA-2
30 E22 - 1 Conn Guide (60)-18
29 not used ‘
28 not used . ' '
27 - Y52 T ‘NO LONGER USED : (Conn ID(GO) 6)
26 o W22 - " NO LONGER USED ' (Conn ID(GO] 42) .
25 o T22 _ ID Card S,x Readout Decode-P (Conn ID(100)- 66)
- 24 - R22 . ID Card J74- 2 . (Conn ID(100)-38)
23 B52 ' Logic Card - - (Conn LOG-78(R0O))
22 © 032 -1 S0-20 R : B
"21 “TMC5B2 ) 1 DM1-4
20 AB11 . 1 IMTM6-24
- 197 - " AA41 ' 1 IMTM3-25 R : _
18 "FS11 NO LONGER USED - (Conn ID(100)-83)
17 6A11 : 1 SeA-1 '
16 E21 1 Conn Guide (60) 17
.15 Y51 S NO LONGER USEL ~  (Conn ID(60) 5)
-14 w21 . NO LONGER USED o .~ (Conn ID(60)-41) :
13 . T21 : ID Card S,y Reéadout Decode-~R (Conn ID(100)-65)
12 R21 } ID Card J74-3 .~ (Conn ID(100)-37)"
11 : C5B2 out 1 TSR12-S ) : .
10 B51 - . : Logic Card -~ . ‘(Conn LOG-77(R0O))
: L51 _ Logic Card D24-24  (Conn L0G-26(RO))
631 - 1 8S0-10
C5B2 to P 1 Conn Printer (50) 10
C5B1 out : ' 1 TSR12-H . .
TMC5B1 - 1 OM1-3 . | -
C5B1 to P - 1 Conn Printer (50)-9
+12 VDC 1 OM9-3 1.0M11-3 '
Gnd o 1 OM9-2 1 OM11-2
1 OM11-1

=R L S YT O 00 O

control 8 1 OM9-1

t
!
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© .C5B4

oML {lope

‘Pin Function In From Out To

41 control § 1 OM10-41 - 1 OM12-41

-40 control 4 1 OM10-40 1 OM12-40

39 i control 2 1 OM10-39 - 1 OM12-39

3 control 1- 1 OM10-38 1 OM12-38

37 +5 VDC 1 OM10-37 - 1 OM12-37

36 AB18 1 TMTM6-11

35 AA48 1 IMTM3-10 o o

34 " L58 : Logic Card D24-28 - (Conn LOG-29(RO))
33 not used o . :

32 not used :

31 6A18 : 1 SpA-8 _ S

30 E28 o S 1-Conn Guide  (60)-20

29 not used : :

28 not used :

27 Y58 - NO LONGER USED ‘ . {Conn ID(60)-8)

26 w28 . NO LONGER USED (Conn ID(60)-44

25 T28 - ' ID Card- S AY Readout Decode-C (Conn ID(100)-68)
24 R28 - : . ID Card J74-4 .. (Conn ID(100)-40)
23 ~ B58 , - ‘Logic. Card .~ (Conn LOG-80(R0))
22 T 38 "1 S¢--80 - ' ‘ '

21 . TMCSBS8 1 DM1-14

20 " AB14 ~ 1. IMTM6-16

19 ' AA44 1 IMTM3-17

18 . not used e

17 pAl4 : © 1 SpA-4 : '
16 E24 T ’ ~ " (Conn Guide. (60)-19) -
15 Y54 NO LONGER' USED ' (Conn ID(60) 7)

14 W24 NO LONGER USED ' {(Conin ID(60)-43) ‘
13 - T24 ' ID Card SAY Readout Decode-B (Conn ID(100) 67)
12 - R24 : ID Card J74-1 _(Conn ID(100)-39)

11 C5B8 out . ' 1 TSR48-S .

10 B54 . , Logic Card (Conn LOG-79(R0))

9 Ls4 - . Logic Card D24-26 “(Conn LOG-28(R0O))

8 034 - 1 Sg-40 ' '

7 C5B8 to P . . . 1 Conn Printer (50) 35

6 C5B4 out - 1 TSR48-H

5 TMC5B4 -1 DM1-L _

4 C5B4 to P : ’ 1 Conn Printer (SO) 34
.3 +12 yDC - . .1 OM10-3 1 OM12-3

2 Gnd .1 oM10-2 1 OM12-2

1 1 OM12-1

control 8 1 OM10-1



oM12

Pin

41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
-1z
11

—
(o]

HIWWRAUOg W

B5
B4

A4
AS

C6B4
C6B8

Function =

‘control 8

control 4

control 2

cOnprol»l
+5 VDC™
AB28

A58

not used
U18
E38
Y68
W38
T38
R38
p=4
ul4
1sD14
p=5"
c48
TMC6B4

AB24
" AAS54
ccld

K14

not used -

not used
not used
E34
Y64
W34

C6B8 out

T34
R34
od4
C6B8 to P
C6B4 out
TMC6B4

C6B4 to P -

+12 VDC
Gnd ’

control 8

In From

P e e

NO LONGER USED
NO LONGER USED

bt e

NO LONGER USED
NO LONGER USED.

=

oM11-41
0M11-40
OM11-39
OM11-38
oM11-37
IMTM5-11
IMTM2-10

OM13-26

IMTM2-35
0OM13-28

So-8

DM1-p
IMTM5-16

'IMTM2-17

ALG-A -

So-4

Conn CORE-s

OM1-9

- OM11-3

OM11-2

. OM11-1

139

Qut To

1 OM13-41
1 OM13-40
1 OM13-39
1 OM13-38
1 OM13-37

ID Card Sy Readout Decode #1-N (Conn ID(IOO) 20)
1 Conn Gu1de (60)-16

. {Conn ID(60)-4)

(Conn ID(60)-40)

ID Card SAY Readout Decode-S (Conn ID(100)-64)
ID Card J73-12  (Conn ID(100)-36)

1 OM4-25

ID Card Sy Readout Déocde #1-M (Conn ID(lOO) 19)

1 OM5-22
1 Conn ES-6

1 Conn Guide (60)-15
(Conn ID(60)-3)
' “(Conn ID(60)-39)
1 TSR48-16 N

ID Card S Y Réadoﬁt Decode Card-T (C%?30§D63)
ID Card J73-14 ) -

(Conn ID(100)-35

1.Conn Printer (50)-37
1 TSR48-B

1 Conn Prlnter (SO) 36
1 OM13-3
1 OM13-2
1 OM13-1



OoM13

Pin

41
40
39
38
37
36
35
34 .
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
.17
.16
15
14
13
12
11
10
9

L A RN

C7B2

Function
control

control
control
+5 VDC
AB32
AA62
nl2

I12

uz2
al2
K22
I11
p=5
uz21
p=4
Z12
cl2
Ci12
w12
TMC7B2
AB31

 AA61
ull

all
nB11

- K21

ell

" GS11
FS11

C7B2 out
Z11
Ci1

w1l

C7B2 to P
C7B1 out
TMC7B1

C7B1 to P~

<12 vDC

Gnd -

control 8

8
control 4
2
1

In From

1
1
1
1
1
1
1
1
N

1

1

[ S O

1

1 Conn CORE-m

1

OM12-41
OM12-40
OM12-39
OM12-38
OM12-37
IMTM4-21
IMTM1-20
Su-2

0 LONGER USED

NO LONGER USED

0OM14-28

OM14-26

- NO LONGER USED

Sm-2000
DM1-C -
IMTM4-24
IMTM1-25
Su-1

Conn EXIT-3

. OBSOLETE

Sm-1000

-1 Conn CORE-k

e i S S

Qut To

1 OM14-41
1 OM14-40
1 OM14-39
1 OM14-38
1 OM14-37

(Conn
ID Card S Readout Decode

140

DVM(24) -2) :
#1-P (Conn ID(100)-14) -

Logic Card SWR1-10 (Conn LOG-61(R0O))

1 Conn Theta (24)-2
- (Conn
1 oM12-24 .
ID Card Sy Readout Decode
1 OM12-27 -
ID.Card J75-2 " (Conn
~ {Conn
Logic Card {Conn

Logic Card SWR1-F {Conn
1 S B1248 '
1 Conn Theta (24)-3
' - {(CONN
1 Conn Guide (60)-38 -

1 Conn Guide (60) 25

1 TSR12-T
ID Card J75-3
Logic Card . (Conn

Conn Printer (50)-14
TSR12-9 |

DM2-6

Conn Printer (50)-13
OM14-3

0oM14-2

oM14-1

DVM(24) -1)
#1-R (Conn I1D(100)-13)

ID(100) -46)
ID(100)-82)
LOG-83(R0O))

LOG-60 (RO))

ID(100)-81)

Loc-sz(Rd)),



o141

C7B4
oM14  {7pg ,
Pin Function In From - Out To
41 ¢ontrol 8 1 0M13-41 -1 OoM15-41
40 "~ . control 4 1 OM13-4Q 1 OoM15-4Q
© 39 : control 2 - 1 OM13-39 1 OM15-39
38, ~ control 1 1 OM13-38 1 OM15-38
37 +5 VDC. . 1 OM13-37 1 OM15-37
36 AB38 1 IMTM4-11
35 © AA68 1 IMTM1-10
34 - pul8 1 Su-8 :
33 118 NO LONGER USED " . _ (Conn DVM(24)-4) .
32 u28 ID Card Sy Readout Decode #1-C (Conn ID(100)-1
31 not used . :
30 K28 ' ' 1 Conn Theta (24)-6
29 114 .NO LONGER USED (Conn PVM-3)
28 p=5 , 1 OM15-28 1 OM13-28 .
27 uz24 -~ ID Card Sy Readout Decode #1-B (Conn ID(100)-1
26 p=4 o 1 OM15-26 1 OM13-26" - '
25 218 . ID Card J75-4 . ~ (Conn ID(100)-48)
24 not used _ : _ , '
23 cig - 1 Conn LOG-85 (RO)
22 ml8 1 Sv-8000 . :
21 TMC7BS. 1 DM1-13
.20 . aB34 - 1 IMTM4-16
19  AA64 1 IMTM1-17
18 ul4 : 1 Sp-4 , o : o
17 ald ’ " Logic Card SWR1-M  (Conn. LOG-62(R0)) "
16 not used ‘ o ' o '
15 K24- _ -1 Conn Theta (24)-5
14 not used
13 not used
12 not used
11 C7B8 out - 1 Conn CORE-p 1 TSR48-T o
10 214 S , ID Card J75-1 . (Conn ID(100)-47)
9 cia Logic¢ Card " (Conn LOG-84(RO))
'8 14 1 Sm-4000 = = ,
7 C7B8 to P , -1 Conn Printer (50)-39.
6 C7B4 -out 1 Conn CORE-n 1 TSR48-9 o
5 "TMC7B4 1 DM1-K _ S
4. C7B4 to P ‘ 1 Conn Printer (50)-38
3 -12 Vb€ - 1 OM13-3 1 OMi5-3
2 Gne 1 OM13-2 1 OM15-2
1 control 8 1

oM13-1 1 OM15-1



oM15  {

Pin

41
40
39
38
37
36
35
34
33
32
31
30
29
28 -
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11

=
(=]

HNW A 000

C8B1
C8B2

Function

control
control

control 2.

control
+5 VDC
2B42
gl2
5§12
122
u32
§B12
K32
I21
p=5
U3l
p=4
G12
Fi2
X12
€22
122
AB41
§11
TMC8B2
§B11
K31
g1l
G11

. F11

X11

" C8B2 out

g
4
2
1

not used

- TMC8B1

c21
C8B2 to

C8B1 out
w2l

C8B1 to
+12 VvDC
Gnd

control

P

P -

8

[

In From

NO LONGER USED

1

NO LONGER USED

1

1

— =

OM14-41
OM14-40

0M14-39

OM14-38
OM14-37
IMTM3-21
Sg-20

S56B-2

OM16-28

OM16-26

Sw-200

‘IMTM3-24

DM1-E
SeB-1

Sg-10

Conn CORE-h

Conn CORE-2
Sw-100

OM14-3

OM14-2

OM14-1

142

Out To

1 OM16-41
1 oM16-40
1 OM16-39
1 OM16-38
1 oM16-37

Logic Diode Card & Sync-41 (Conn LOG 23(R0))~
‘ (Conn DVM(24)-6) :
ID Card SU Readout Decode #1-U (Conn ID(100)-10) .

1 Conn Theta (24)-8 _ :
(Conn DVM(24)-5)

1 OM14-28

ID Card Sy Readout Decode #1-V. (Conn ID(IOO) 9
1 OM14-26

1 Conn Guide (60)-48

1 Conn Guide (60)-35 =

Logic Card AP4-8 (Conn LOG-59(R0O))

Logic Card (Conn LOG-87(R0O))

Logic Diode Card & Sync-40 (Conn LOG-24(RO)) .

-1 Conn Theta (24)-7

1 Comnn Guide (60)-47 .

1 Conn Guide (60)-34

Logic Card AP4-F - (Conn LOG-58(R0))
1 TSR12-15 S B :

1 DM2-M |

Logic Card (Conn LOG-86(R0O))
1 Conn Printer (50)-16

1 TSR12-J° »

1 Conn Prlnter (50) 15
1 OM16-3
1 OM16-2
1 OM16-1



N WU~ W

- ,C8B4

oM16 fC8B8

Pin Function

41 " control 8

40 control 4

39 control 2

38 control 1

37 +5 VDC

36 - \B48

35 - g18

34 518

33 128

32 U38

31 '9B18

" 30 - K38

29 124

28 p=5

27 U34

26 - p=4

25 G18

24 F18

23 not used

22 C28 '

21 728

20 © \B44

19 7814 .

18 TMC8B8

17 gB14

16 K34

- 15 gl4

14 G114

13 F14

12 not used

11 C8B8 out

10 not used
TMC8B4
C24
C8B8 to P
C8B4 out
w24 -
C8B4 to P
-12 VDC
Gnd
control 8

. In:From

OM15-41
OM15-40
OM15-39
0OM15-38
OM15-37
IMTM3-11
Sc-80

g

NO LONGER USED

1 SeB-8

NO LONGER USED

1'0M17-28

1 oM17-26

1 Sx-800
1 IMTM3-16

1 DM1-R
1 S¢B-4

1 Sg-40

1 Conn CORE-j

1 DM1-10

1 Conn CORE-i

1 Sw-400

1 OM15-3
1 OM15-2

1 0M15-1

143

Out To

1 OM17-41

1 OM17-40
1 OM17-39
1 OM17-38
1 OM17-37

Logic Diode Card § Sync-43 (Conn LOG-81(RO
(Conn DVM(24)-8)
ID .Card Su Readout Decode #1-S (Conn ID(100) 1

1 Conn Theta (24)-10 .
(Conn DVM(24)-7)

1 0M15 28

ID Card Sy Readout Decode #1-T (Conn ID(lOO) 1
1 0M15-26 :

1 Conn Guide (60)-50

1 Conn Guide (60)-37

Logic Card (Conn LOG-89(RO))

Logic Diode.Card § Sync-42 (Conn' LOG-22(RO

1 Conn Theta (24)-9°

1 Conn Guide (60)-49
1 Conn Guide (60)-36

1 TSR48-15

Logic Card (Conn LOG- 88(R0))
1 Conn Printer (50)-41 :
1 TSR48-J .

Conn Prlnter (50) -40
OM17- 3

OM17-2

0M17-1

—— s
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):5E
oM17 ICQBZ
Pin Function . In From Out To
41 control 8§ 1 OM16-41 1 OM18-41
40 control 4 1 OM16-40 1 OM18-40
-39 control 2 1 OM16-39 1 OM18-39
38 control 1 1 OM16-38 1 OM18-38
37 +5 VDC 1 OM16-37 1 OM18-37
36 AB52 1 IMTM2-21 :
35 g22 . 1 Sgu2 |
34 8§22 : ' Loglc Dlode Card s Sync -45  (Comn LOG- 19(R0))
33 - I32 ’ - NO LONGER USED (Conn DVM(24)-10)
32 U42 _ ID Card Sy Readout Decode #2-M (Conn ID(100)-6)
31 "~ pB12 -1 Misc 2-3 1 Conn EXIT-24 :
30 K42 . 1 Conn Theta (24)-12
29 131 . NO LONGER USED (Conn DVM(24)-9)
28 0=5 1 OM18-28 1 0M16-28
27 U411 ' ID Card Sy Readout Decode #2-N (Conn ID(100)-5)
26 p=4 -1 OM18-26 1 OM16-26
25 G22 o : 1 Conn Guide (60)-44
24 F22 f 1 Conn Guide (60)-31 _
23 X22 , Logic Card AP4-1 (Conn LOG-2(RO)) -
22 - C32 o ' Logic Card (Conn LOG-91(R0O))
21 732 v -1 S%-20 ' : . '
20 ABS1 - -1 IMTM2-24 : - :
19 S 821 Logic Diode Card § Sync-44 (Conn LOG-20(RO))
18 TMC9B2 1 DM1-6 ' ' . .
17 pBl11 1 Misc 2-C
16 K41 -1 Conn EXIT-23
15 £21 | 18-1 : o
14 . G21 1 Conn Guide (60)43
13 F21 , 1 Conn Guide (60)-30- -
12 X21 . Logic Card AP4-12 (Conn LOG-1(R0O))
11 C9B2 out = 1 Conn CORE-d 1 TSR12-R
10 not used ‘
9 TMCOB1 - 1 DM2-12
8 C31 . : Logic Card (Conn LOG- 90(R0))
7 C9B2 to P . _ 1 Conn Printer (50)-18"
6 C9B1 out ' 1 Conn CORE-c¢ 1 TSR12-F :
5 31 ~ 1 Sn-10
4 C9B1 to P 1 Conn Printer (50) - 17
3 -12 vDC -1 oMl1e6-3 1 OM18-3
2 Gnd , 1 OM16-2 1 OM18-2
1 control 8 1 OMl16-1 1 OM18-1



oM18 {

C9B4

C9B8

Pin -

41
40
39
- 38
37
.36
35
34
33
32
31
30
29
28
27
26
-25
24
23
22
21
20
19
18 -
17
16
15
14
13
12
11

—
()

NNV oW

Function

control

control
control
+5 VDC-

_AB58

£28

528

138

u48 »
not used
K48 -
134

p=5

U44

p=4

G28

F28

X28

not used
m38
AB54

524

TMC9B8 .
not used
K44
£24
G24
F24
X24

C9B8 out

not used
TMC9B4
C34

C9B8 to P
C9B4 out
w34

C9B4 to P
-12 vbC
Gnd
control 8

8
control 4
2
1

In From

OM17-41
OM17-40
OM17-39
0M17-38
OM17-37

[ T U

st-8

NO LONGER USED

NO LONGER USED

1 OM19-28

1 OM19-26

1 Sw-80

1 IMIM2-16

1 DM1-§S-

1 SE-4

1 Conn CORE-f

1 DM1-11

1 Conn CORE-e

1 Sw-40

OM17-3
OM17-2
"OM17-1

R Y Sy WY

IMIM2-11

-1 Conn Printer (50) 43
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Out To

1 OM19-41
1 OM19-40
1 OM19-39
1 OM19-38
1 OM19-37

Logic,Card 8 Sync-47(Conn LOG—17(RO))
" (Conn DVM(24)-12) = .
ID Card Sy Readout Decode #2-V (Conn ID(100)-8)

1 Conn Theta (24)- 14
- (Conn DVM(24) 11)
1 OM17-28
Logic Card Sy Readout Decode #2=S(Conn ID(100)-7
1 OM17-26
1 Conn Guide (60)-46
1 Conn Guide (60)-33

Logic Card AP4-14 (Conn LOG-4(R0O))

Logic Diode Card 6 Sync-46 (Conn LOG-18(R0))
Spare o '
1 Conn Theta (24)-13

1 Conn Guide (60)-45
1 Conn Guide (60)-32

Logic Card AP4-A . (Conn LOG-3(R0))

1 TSR48-R

Logic Card (Conn LOG-92 (RO))

1 TSR48- F

1 Conn Printer (50)-42

1 OM19-3
1 OM19-2
1-0M19-1
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: CiOBl

OM19  {;10m2
Pin Function . . In From Out To
41 control 8 - 1 OM18-41 1 OM20-41-
40 control 4 .1 OM18-40 1 0M20-40
39 control 2 - 1 OM18-39 1 OM20-39 .
38 control 1 1 OM18-38 1 OM20-38
37 +5 VDC -1 0M18-37 1 OM20-37
36 2 B62 1 TMTM1-21 : .
35 : §32 - S ' Logic Diode Card § Sync-49 (Conn LOG-15(RO))
34 not used ' : : ' :
33 142 NO LONGER USED (Conn DVM(24)-14
32 Us2 v ' ID Card Sy Readout Decode #2-T (Conn ID(100)-2)
31 not used : _ ' '
30 K52 : 1 Conn Theta (24)-16 . o
29 - I41 NO LONGER USED {Conn DWM(24)-13
28 p=5- 1 0OM20-28 1 OM18-28 o S
27 Us1 - ' ID Card Sy Readout Decode #2-U (Conn ID(100)-1) -~
26 p=4 - 1 OM20-26 1 OM18-26 ' '
25 G32 = S 1 Conn Guide (60)-40
24 F32 ' 1 Conn Guide (60)-27 o
23 C42 s Logic Card  (Conn LOG-94(RO))
22 w42 1 Sw-2 N S
21 AB61 1 IMTM1-24 . : ..
20 | 831 : Logic Diode Card § Sync-48 (Conn LOG-16(R0))
19 not used S C ‘ v
18 - TMC10B2 1 DM1-J
17 not used » : :
16 o11 ES Card ES3-14 (Conn ES-T)
15 K51 _ 1 Conn Theta (24)-15 . :
14 vll 1 Misc 2-F '
13 G31 . 1 Conn Guide (60)-39
12 F31 _ . 1 Conn Guide (60)-26
11~ _ C10B2 out 1 Conn CORE-z 1 TSR12-13
: 10 not used ,
9 ~ TMC10B1 "~ 1 DM2-P ‘
8 Ca41 Logic Card .- (Conn LOG-93(R0O))
7 C10B2 to P 1 Conn Printer (50)-20 -
6 C10B1 out ~ 1 Conn CORE-y 1 TSR12-E ' E I
5 41 1 Sw-1 - B
4 C10B1 to P ' 1 Conn Printer (50)-19
3 -12 vdDC. - 1 OM18-3 1 OM20-3 -
2 Gnd 1 OM18-2 1 OM20-2 -
1 1 oM18-1 1

control 8 oM20-1



oM20  {

C10B4

C10B8

Pin

41
40
39
38
37
36
35
34
33
32
31
30

29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13

12
11
10

NhUIN QWO

Lonll S

Function

control § -
control 4
- control -2
.control 1
+5 VDC

»B68

638

not used
148

Us8

not used
K58

144

p=5

U554

p=4

G38

F38

C48 .
m48

 AB64

634

not used
TMC10B8
not used
not used
K54

not used
G34

F34

C10B8 out

not used
TMC10B4
ca4

C10B8 to P .
C10 B4 out .

T44

C10B4 to P

-12 vbC

Gnd
control 8§

In From -

1 OM19-41
1 OM19-40
1 OM19-39
1 OM19-38
1 OM19-37

1 IMTM1-11

NO LONGER USED

NO LONGER USED
1 OM19-28

1 sm-8

1 IMTM1-16

1 DM1-15

1 Conn CORE-b

1 DM1-M

1 Conn CORE-a

1 sm-4
1 OM19-3

1 oM19-2
oM19-1

[uy

" ‘Logic Diode Card & Sync-50

147

Qut To

1 ALG-7

Logic Diode & Sync-51 ~ (Conn LOG-=13(R0))
~ (Conn DVM(24)-16
ID Card Syj Readout Decode #2-P (Conn ID(100)-4)

1 Conn Theta (24)~18
~ - (Conn DVM(24)-15)

ID Card S;; Readout Decode #2-R (Conn ID(100)-3)
1 OM19- 26

1 Conn Guide (60) -42

1 Conn Guide (60)-29

Logic Card - (Conn LOG-46(R0))

" (Conn LOG-14(R0))

1 Conn Theta (24)-17

1 Conn Guide (60)-41
1 Conn Guide (60)-28
1 TSR48-13

Logic Card (Conn LOG-95(R0O}) -
1 Conn Printer. (50) 45
1 TSR48-E

1 Conn Printer (50) 44
1 TSR48-V
1 IMTMS 3



Data/ID Exit Connector

Connector

EXIT

BNC

Function

ID
1D
1D
ID
ID
ID
PM
PM
P
PM
ID

- PM

ID
PM
ID
1D
PM
PM
ID
PM
ID

nA=

ID

Vert Dr.
Horiz Dr. - -

Shutter L.S. '"Close"

Shutter L.S. '"Open"
Shutter Motor (Red)

Shutter Motor (Green)
Shutter L.S. '"Close"

Shutter L.S. '"Open"
Shutter Motor (Red)

Shutter Motor (Green)

Overload Sense
Overload Sense
Filter Encoder
Filter Encoder
Filter Motor (Red)
Filter Motor (Green)
Filter Motor (Red)
Filter Motor (Green)
Discriminator:
Discriminator

Focus Com

1 Gain Sw Sig

Focus (+)

(Pahel Conn)

In From

#1 R/0O Decode-29
#2 R/0 Decode-Al6

Filter Drive #2-1
Filter Drive #2-2

nA Sw

DM3-N .

148

‘(Cable Conn)

Out To

Patch
Patch
Patch
Patch
Patch
Patch
Patch
. Patch.
Patch
Patch
Patch.
Patch
Patch
Patch
Patch
Patch
Patch
Patch
Patch -
Patch
Patch
Patch
Patch -

ja~Bs o Bia v Bils o Bils v Bla o Mo v B v Mg v Mo = Bia o Bile v g v Bile - Hie v Bia~ Jia ~ ke v kg v Hila v g Mg Big v

.-33
.~34
.-35
.=-36
.~38
.~39
.-42
.-43
.-45
.~46
.=-50
.-52
.=54
=56
.~58
.-59
.61
,-62
.-64
.-66
.-71
-2
.=-73



Connector _
Printer Section

. Pin

PRINT

WDV A WNE

CiB1
C1B2
C2B1

C2B2

C3B1
C3B2
C4B1
C4B2
C5RB1
C5B2
C6B1
C6B2
C781

. C7B2

C8B1
C8B2
C9B1
C9B2

C10B1 to P
C10B2 to P

+Print Command

C1s4
C1B8
C2B4
C2B8
C3R4
C3B8
C4R4
C4B8
C5B4
C5B8
C6B4
C6BS8
C7B4
C7B8
C8B4
C8B8

- C9B4

C9B8

C10B4 to P
C10B8 to P

Gnd

to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to

to
to

to
to

to

to
to
to
to
to
to
to
to
to
to
to
to
to

vl o Te o Be o B v Bia o Bia v Bia ~ Bia v Bl B g v Miav Bie - Mo v Bha v Bia = Big v

T T T S N o e S

U9 9 YUY U YUY D UY O Y U D
b e b b et b e e b e b b b R R

In From -

OM1-4
OM2-4
OM1-7
oM2-7

OM6 -4

OM6 -7
OM8-4
OM8-7
OM10-4
OM10-7
OM3-7
OM4-7 =
OM13-4
OM13-7
OM15-4
oM15-7 -
oM17-4
oM17-7
oM19-4
OM19-7

1 Misc 3-7 .

OM3 -4
OM4-4 -
OMS -4
oM5-7
OM7 -4 -
oM7-7
OM9 -4
OM9-7 .
OM11-4
OM11-7
oM12-4
oM12-7
OM14-4
oM14-7
OM16-4
OM16-7 -
OM18-4
OM18-7
OM20-4
OM20-7

149

out To



Connector (55-pin to Computer)
Computer Section

CORE

.Pin

Re=E < NROZER-AGITATWNDO.O® >

CECSE M ROT O E R DRMO A0 TR N

»

N

Comp.:
Comp.
Comp.
Comp.
Core-10
Core-20
Core-40
Core-80
Core-100
Core-200

[o > S )

Core-400

Core-800Q

Core-1000 .

Core-2000
Core-4000
core -8000

Core-10G00
_JBIN-BCD

To Level Conv. .
- To Level Conv encode signal out

Gnd
+5 VDC

C10B1 out
C10B2 out
C10B4 out
C10B8 out
C9B1 out
C9B2 out
C9B4 out
C9B8 out
C8B1 out
C8B2 out
C8B4 out
C8B8 out
C7B1 out
C7B2 out
C7B4 out
C7B8 out
C6B1 out
C6B2 out
C6B4 out

-12 VDC
32768 +5v signal out
65546 +5v signal out
From level conv Core sign in

not used
not used

In From

1T.S
1T.S

core sign out

1T.S

(Ingut)
1

2 .
4

8

10

- 20

40
80
100
200
400
800

- 1000

2000
4000
8000
10000
20000
40000

1 IMTM3-2'
From level conv Flag Command to Duplex (Rd)

1 IMTM3- 1

T T Y Vi Sy T U N TRy S S )

Out To

e

N T iy S G T W Y e e = W R e e

IMITM1-23
IMTM1-22
IMTM1-15
IMTM1-12 .
IMTM2-23
IMTM2-22
IMTM2-15
IMTM2-12
IMTM3-23
IMTM3-22
IMTM3-15

- IMTM3-12

IMTM4-23
IMTM4 -22
IMTM4-15-
IMTM4-12
IMTM5-23

IMTM7-4
IMTM7-5

0OM19-36
OM19-31

0OM20-36 -

OM20-31
OM17-36
OM17-31
OM18-36
OM18-31
OM15-36
OM15-31
OM16-36
OM16-31
OM13-36
OM13-31
OM14-36
OM14-31
OM3-31
OM4-31
OM12-36
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Connector -
Computer Sect1on' (cont'd)

Pin - In From | - Qut To
AA 2114 Run Command 1 Misc 3-K
BB~ Load Address Command 1 Misc 3- 10}(Tle P°1“t5)
cc. G“d}for BCD - BIN 1T.s
DD

Connector

Theta Section

THETA 1 100's 1 1 OM3-30

‘ 2 : 2 1 OM4-30

3 10's 1 1 OM13-15
4 ' 2 1 OM13-30
5 4 1 OM14-15
6 '8 1 OM14-30
7 1's 1 1 OM15-16
8 2 1 OM15-30
9 4 1 OM16-16
10 . 8 1 OM16-30
1. o0.1's 1 1 OM17-16
12 2 1 OM17-30
13 4 1 OM18-16
14 - ‘ 8 1 OM18-30
15 0.01's 1 1 OM19-15
16 : 2 1 OM19-30
17 4 1 OM20-15
18 8 1 OM20-30
19 _ .
20
21
22
23



AX

DAC Card

Pin

<CcHmmZrmo»r

AY

<TCHXZrToO >

DAC Card

Function

Gnd

Reset In ‘
AX Sw (Units)
AX Sw (Units)

- DAC Output to Z in

AX Sw 10's
AX Sw 10's
AX Sw 100's
AX Sw 100's
Sw. Common
-15 VDC

+15 VDC

Count Input
AX Sw 1's
AX Sw 1's
AX Sw 10's
AX Sw 10's
AX Sw 100's
AX Sw 100's
Preset Out
+5 VDC

Gnd

Reset In
AY Sw 1's
AY Sw 1's
DAC Out to Z Amp In
AY Sw 10's
AY. Sw 10's
AY Sw 100's
AY Sw 100's
Sw. Common
~15 VDC

+15 VvDC

Count Input

AY Sw "1"
AY sw nin
AY Sw 10's
AY. Sw 10's
AY Sw 100's
AY Sw 100's
Preset Out
+5 VDC

152

To

J21-16

CAX 1's Sw "M

AX 1's Sw "2"

Z Amp Card

AX 10's Sw "1v
AX 10's Sw "m2"
AX 100's Sw "1"
AX 100's Sw '"2"
SAX Sw. Commons

J21-19
SAX-1's Sw "8
SAX 1's Sw "4
SAX 10's Sw "8"
SAX 10's Sw "4"
SAX 100'$ Sw "8"
SAX 100's Sw. "4
J21-30 ‘

J21-15

AY 1's Sw "1V
AY 1's Sw m2n
Z Amp Card

AY 10's Sw "1
AY 10's Sw.'m2v

.AY 100's Sw 1"

AY 100's Sw 2"
SAY Sw. Commons

J21-23 .
SAY "1 Sw 8"
SAY "1'' Sw "4n
SAY 10's Sw 8"
SAY 10's Sw '"'4"
SAY 100's "8"
SAY 100's 'a"
J21-30



Data Connectors -

Connector

GUIDE

- Pin

O oo~ U A RN

55

. Guide

Function

- 200

10

20

40. -
- 80

100

200

400

800
H=1 (1=o0ffset)
not used
not used
not used

not used

56 - 60 not used

In Frqm_

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

OM6-16
OM6-30

OM7-16 -

0OM7-30
OM1-30

OM2-30 "

OM5-16

OM5-30..

oM1-15
oM2-15

‘OM3-15

0OM4-15 -

oM3-31 .

oM4-31
oM12-14

oM12-32

OM10-16
OoM10-30
OM11-16

OM11-30

OM8-16

OM8-30 .-

OM9-16
OM9-30

oM13-12 .
OM19-12
OM19-24 -
OM20-12
OM20-24

OM17-13

OM17-24 .

OM18-13
OM18-24
OM15-13

OM15-24 -
OM16-13

OM16-24
OM13-13
OM19-13
OM19-25
0M20-13
OM20-25
oM17-14
OM17-25
OM18-14

OM18-25

OM15-14
OM15-25
OM16-14
OM16-25
OM6-17

Out To

153



154
Data Connectors’ ' (COUNT A)

Count (A) _ .
Connector Pin ‘ _ ' In From =~ .- Out To

A 1 1 IMTM1-25
B 2 1 IMTM1-20
C. 10 1 IMTM2-25
D 20 1 IMTM2-20
E 100 1 IMTM3-25" -
F - 200 1 IMTM3-20
G - 1000 -1 IMTM4-25
H 2000 1 IMTM4-20
J . 10000 1 IMTM5-25
K 20000 1 IMTM5-20
L . 100000 ~1 IMTM6-25
M 200000 : o 1 IMTM6-20
N overflow 1 Conn LOGIC (C)-2
'h + (Sign Bit) o 1 IMTM7-25
P -5 supply 1 DM7-5
R +5 supply
.S 4 ’ 1 IMTM1-17
T - 8 1 IMIM1-10
U 4Q 1 IMTM2-17
v 80 1 IMTM2-10
W 400 1 IMIM3-17
X 800 1 IMTM3-10
Y 4000 1 IMTM4-17
z 8000 1 IMTM4-10 .
a 40000 1 IMTMS-17
b 80000 1 IMTM5-10
c -400000 1 IMTM6-17
d 800000 1 IMTM6-10
g spare _ :
e store 1 PROG A-28 -
i : © . clear 1 Conn LOGIC (C)-4 Count A DATA-45
f Gnd = Gnd 1 Gnd pt ‘



" Count (B)
Conhector Pin

MEOR A0 T NRKMEICHNIISZRORGITIOTMIODUO ® »

. Déta Connectors ~ = (COUNT B)

1

2

10

20

100
200
1000
2000
10000
20000
100000
200000
overflow
+

-5 supply

+5 supply
4

40
80
400

- 800

4000 .

- 8000

40000
80000
400000
800000
spare
store
clear
Gnd

In From

1 Conn LOGIC (C)-1

1 Conn LOGIC (C)-5

S g T N T g W O UGN

o R e e

e

155

Qut To .-

IMTM1-24
IMTM1-21
IMTM2-24
IMTM2-21
IMTM3-24
IMTM3-21
IMTM4-24
IMTM4-21
IMTM5-24
IMTMS-21
IMTM6-24
IMTM6-21

IMTM7-24

IMTM1-16
IMTM1-11
IMTM2-16
IMTM2-11
IMTM3-16
IMTM3-11
IMTM4-16
IMTM4-11 ~
IMTM5-16
IMTM5-11
IMTM6-16
IMTM6-11

PROG A-1

Gnd pt
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TABLE 2.1
CONNECTOR J1 PIN ASSIGNMENTS

Pin . . Function

Write Input, Track
"Write Input, Track
Write Input, Track
Write Input, Track
Write Input, Track
Write Input, Track
Write Input, Track
Step Input

Ground -

Ground

Slew Input = '"1"
High-Speed Input = "1"

Forware/Reverse Input "0" = Fwd
Read/Write Input '0'" = Read
Ground

Ground

End-of-Record Input

End-of-File Input

Ready Input .

Load Input

Rewind Input = "1i%

Stop Imnput -

Capstan Stop Input = '"1"
Beginning-of-Tape Input

System Reset Input = """

Ground

+12 VDC

-12 vDC

+5 VDC

Ground , _ S

Busy Reset Pulse Output = "1"

Busy Level Output = "1" -
Beginning-of-Tape Indication Output’
End-of-Tape Indication Output '"1" = Error
Write Head Drivers Enabled Output
Load Indication Output

Vertical Parity Error Output ''1'" = Error
Ready Indication OQutput = "1"
Rewind Indication Output *

Longitudinal Parity Gate Output "1'" = Error
Stop Indication Output

Ground : .
Read Clock Output NOTE; ?gleroung connections
AA Read Output, Track 1 sﬂounln f uig -
BR Read Output, Track 2 Logic i = =12 vo ts
cc Read Output, Track 4 | Logic 0" = 0 volts . .
DD ' Read Output, Track 8 Mating Conn;g;or is Wing ester
EE Read Output, Track A . MRA-50P-J P c
FF Read Output, Track B _ All" Gnds go to Pin
HH . Read Output, Track C




Data Connector
(Tape)

Connector

Tape (26Pin)

Tied Together

Pin

NRHXELCINI VZIECOARSTOWWOO o

o'

157

Function » : In From Out To

TSR12-18

BCD "1"-Write Input 1

BCD "2"-Write Input 1 TSR12-2.
BCD "4"-Write Input 1 TSR48-18
BCD "'8"-Write Input . 1 TSR48-2
Gnd 1 Prog T-1
High-Speed Input = "1" 1 Prog C-41
Forward/Reverse Input "0"=Fwd 1 Conn ES-24
Read/Write Input '0'"=Read - 1 Prog C-17
End-of-Record Input ’ 1 Prog T-3
End-of-File Input , _ 1 Prog C-37
Stop Input . o '
Beginning-of-Tape Input : : 1 Prog C-39
System Reset Input='"1" ' : 1 Prog C-40
Beginning-of-Tape Indication Output 1 Pfog C-38

End-of-Tape Indication Output="1"

Vertical Parity Error Output "i''=Error TBD
Longitudinal Parity Gate Output "1'"=Error TBD :
Read Clock Output : 1 Prog T-40

BCD "1'"-Read Output 1 IMTM1-4

BCD "2"-Read Output -1 IMTM1-5

BCD "4''-Read Output 1 IMTM1-32

BCD '"8'"-Read Output 1 IMTM1-33 .

BCD "A'-Read Output TBD

Busy Level A TBD :

Busy Reset Pulse ' _GD 18 (Tie Pt) (Red) Conn M- A

Step Input o -1 Prog T-13



Data Boards

IMT™ 1

Pin

WOoOoNAAUA NN -

Tape out BCD 1 aft Lev. Conv.
Tape out BCD 2 aft Lev. Conv.

Tape out BCD 1 to Lev. Conv.
Tape out BCD 2 to Lev. Conv.

+5 VDC
Parallel Rd.
Serial Rd.
Tape 3

MA 8

MB 8

Comp- 8
B-Control

- A-Control

Comp 4
MB 4
MA 4
Tape
Tape
MA 2

N &

" MB 2

Comp 2
Comp 1
MB: 1
MA 1
Tape 1
BCD
BCD
BCD
BCD
Gnd -

Tape out BCD 4 Lev Conv
Tape out BCD 8 Lev Conv
Tape out BCD 8 aft Lev Conv
Tape out BCD 4 aft Lev Conv

out
out
out
“out

o=

O T o N o S Gy S Gy S vy U Sy P G P Y

In From

[y

Pfog
Prog

Prog

Prog

MISC

Conn .

Conn
Conn
Prog
Prog
Conn
Conn
Conn
Misc
Misc
Conn
Conn

‘Conn

Conn

"Conn

Conn
Misc

Prog

Prog
Prog

R

O U O U W

(SN

(I P g

R e e e R e e

158

S
Out To

MISC 2-15
MISC 2-R

Conn Tape-V

‘Conn Tape-W

IMTM2-6
IMTM2-7
Prog T-5
IMTM2-9
OM14-35
OM20-36

IMTM2-13

IMTM2-14

oM20-21

- OM14-19
IMTM2-18

IMTM2-19

-OM13-35

O0M19-36

OM19-21
OM13-19
IMTM2-26
DM1-15
DM2-P

-DM1-J

DM1-M
IMTM2-31

‘Conn Tape-X

Conn Tape-Y
Misc 2-13
Misc 2-14

-



Data Boards
IMIM 2

Pin

+5 VDC

W oo NIV &N

31  Gnd

SDll
_SD14

In From.

OBSOLETE (Conn. DVM-19)
OBSOLETE (Conn | DVM 17)

coded DVM sign & dec
coded DVM sign & dec

Igp12 coded DVM sign & decimal
XX.XX.
- XXXX
: 1 IMTM1-6
Parallel Rd 1 IMTM1-7
Serial Rd
Tape 80 1 IMTM1-9
MA 80 1 Conn C(A)-V
"MB 80 1 Conn C(B)-V
Core 80 1 Conn Comre-H
B control 1 IMTM1-13
A control 1 IMTM1-14
Core 40 1 Conn Core-G
MB 40 1 Conn C(B)-U
MA 40 1 Conn C(A)-U
Tape 40 1 IMTM1-18
Tape 20 1 IMTM1-19
MA 20 1 Conn C(A)-D
MB 20 1 Conn C(B)-D -
. Core -20 1 Conn Core-F
Core 10 1 Conn Core-E.
“MB 10 1 Conn C(B)-C
MA 10 1 Conn C(A)-C
" Tape 10 1 IMTM1-26
BCD out o
BCD (;%? out
BCD - (200 out
BCD {0 out
- 1 IMIM1-31
X. XXX OBSOLETE
DVM Slgn OBSOLETE

-

(Conn DYM-18)
(Conn DWM-23)

159

Out To

1 OM4-22

IMIM3-6
IMTM3-7 -
Prog T-8
IMTM3-9
OM12-35
OM18-36

(S N Y

IMTM3-13
IMTM3-14

—

OM18-20
oM12-20
IMTM3-18
IMTM3-19
OM4-35 .
OM17-36

o

OM17-20
OM3-35
IMTM3-26
DM1-S
DM1-F
DM1-6
DM1-11
IMTM3-31

O o gy Sy WP RO

1 OM3-22
1 OM12-25
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Data Boards

IMT™M 3-
Pin o o ' In From : Out To
1 - Flag to Comp (out level conv) ' . 1.Conn Core-X
2 "Sign to Comp (out level conv) ' 1 Conn Core-W
3 -12 vDC : 1 OM20-3 :

4 Flag to Comp (in level conv) 1 Prog A-30
5 < Sign to Comp (in level conv) 1 OM8-6
6 +5 VDC . 1 IMTM2-6 1 IMTM4-6
7 : Parallel Rd -1 IMTM2-7 1 IMTM4-7
8 Serial Rd _ ‘1 Prog T-26
9 - Tape 800 1 IMTM2-9- . 1 IMTM4-9
10 - , MA 8Q0 1 Conn C(A)-X 1 OM11-35
11 , . MB 800 1 Conn C(B)-X 1 OM16-36
12 Core 8Q0 1 Conn Core-M ‘

13 B control 1 IMTM2-13 1 IMTM4-13
14 A control 1 IMTM2-14 1 IMTM4-14

15 Core 400 1 Conn Core-6" S
16 " MB 400 1 Comn C(B)-W -1 OM16-20
17 . "MA 400 1 Conn C(A)-W ' 1 OM11-19
18 Tape 400 1 IMTM2-18 o -1 IMTM4-18
19 - Tape 200 1 IMIM2-19 1 IMTM4-19
20 . MA 200 1 Conn C(A)-F : 1 OM10-35
21 , MB 200 1 Conn C(B)-F 1 OM15-36
22 ' Core 200 . 1 Conn Core-K o
23 -Core 100 1 Conn Core-J.

24 "MB 100 "1 Conn C(B)-E 1 OM15-20
25 © MA 100 1 Conn C(A)-E 1 OM10-19
26 ~ Tape 100 1 IMTM2-26~ 1 IMTM4-26
27 .BCD " 800 out 1 DM1-R -

128 - BCD 100 out 1 DM1-S
29 '  BCD 200 out 1 DM1-E
30 ‘ BCD 400 out 1 DM1-10
31 Gnd R 1 IMTM2-31 1. IMTM4-31
21
33
34



Data Boards
IMIM 4

Pin

To RN NG IS T, I SO JOR Y

GG L3 L TN R DR D) NN N NN e et i s b e
NEBANANNR OOUBIBIIOTUVTBRRNNRERDOUOONINEWNEREO

+5 VDC

Gnd

- BCD

"+12.yDC

Paralell Rd

Serial Rd
Tape 8000

" MA 8000
‘MB 8000

Core 8000

- B control

A control

Core 4000

MB 4000
MA 4000

- Tape 4000

Tape 2000
MA 2000

‘MB 2000
Core 2000

Core 1000
MB. 1000
MA 1000
Tape 1000
BCD <800
BCD (1000

BCD- (4000

out

aut
- out

out

O T g Y g W g W

In From

—

(PRI

Prog A-33
Prog B-16

oM12-3

IMTM3-6..
IMTM3-7

IMTM3-9
Conn C(A)-Z
Conn C(B)-Z
Conn- Core-S
IMTM3-13
IMTM3-14

Conn Core-R

Conn C(B)-Y

Conn C(A)-Y.

IMTM3-18
IMTM3-19

Conn.C(A)-HAIJ‘

Conn C(B)-H

Conn Core-P .

Conn Core-N
Conn C(B)-G
Conn C(A)-G
IMTM3-26

IMTM3-31

161

Out.To -

= T T O T T g

]

SO T T U g Y

S WP TP PP VN

IMTM5-6
IMTMS-7
Prog T-6
IMTMS -9
OM9-36

0M14-36

IMTMS5 -13
IMTMS-14

OM14-20
OM9-19
IMTM5-18
IMTM5-19
OM8-36

OM13-36

OM13-20
OM8-19
IMTM5-26
DM1-13 -
DM1-D
DM1-C

-DM1-K

IMTM5-31 -

Misc 3-15



Data Boards

IMTM'. 5
Pin
! oR
2 Gate ), ..
3 a -{;114 Run command
4 S
5
6  +5 VDC }
7 Parallel Rd
8 Serial Rd
9 -Tape 80000
10 MA 80000
11 o MB 80000
12 > - Gnd - (int)
13 ' B control
14 A control
15 -Gnd (int)
16 MB 40000
17 . . MA 40000
~ 18 , “Tape 40000
19 ' Tape 20000
20 MA 20000
21 _ MB 20000
22 + G6nd (int)
23 ' Core 10000
24 - MB 10000
25 . MA 10000
26 ‘Tape 10000
27 ' BCD- 80000 out
28 BCD “10000 out
<29 ' BCD 20000 out
30 . BCD- 40000 out
31 Gnd -
32
33
34

In From

— [

N

e e

[T

Prog A-26
Prog C-2

Tie Pt ~»

IMTM4-6
IMTM4 -7

IMTM4-9
Conn C(A)-b

Conn C(B)-b ;

IMTM4-13
IMTM4- 14

Conn C(B)-a
Conn C(A)-a
IMTM4-18
IMTM4-19
Conn C(A)-K
Conn C(B)-K

Conn Core-T
Conn C(B)-J '

Conn C(A)-J
IMTM4-26

IMIM4-31

162

Out To

[ P b b e b —

—

b b e b b

O e T S SO Y

Misc 3-k

IMTM6-6
IMTM6-7
Prog T-11 -
IMTM6-9
oM7-36 .
OM12-36

IMTM6-13
IMTM6-14

-0M12-21

OM7-19 -~
IMTM6-18

"IMTM6-19

OM6-36
OM4-36

OM3-36
OM6-19
IMTM6-26
DM1-P .
DM1-B
DM1-2
DM1-9
IMTM6-31



Data Boards
"IMTM 6

Pin

"+5 VDC

W oo~ U H N

31 Gnd

‘Parallel Rd
.Serial Rd
. Tape 800000

MA 800000
MB 800000

- Gnd (int)
-B control

A control
6nd (int)
MB- 400000
MA 400000
Tape 400000
Tape 200000

- MA 200000

MB 200000
Gnd (int)

Gnd (int)

MB '100000

MA 100000

Tape 100000

BCD- (800000 out

- BCD out
- BCD (200000) out
‘BCD 400000 out

In From

—

[

O S S Y

—

IMIM5-6
IMTM5-7

IMTMS -9
Conn C(A)-d
Conn C(B)-d

IMTM5-13
IMTMS5-14

.Conn C(B)-c
‘Conn C(A)-c

IMTM5-18
IMTM5-19

Conn C(A)-M

Conn C(B)-M

Conn C(B)AL'f

Conn C(A)-L

IMTM5-26

IMTM5-31

-

[ T e S G

163

Out To

IMTM7-6
IMTM7-7
Prog T-10
IMTM7-9
OM5-36
OM11-36

b h el el e

IMTM7-13
IMTM7-14

[y

OM11-20
OM5-19
IMTM7-18
IMTM7-19
OM2-36
OM10-36

[V T T

OM10-20
OM1-36
IMTM7-26
DM1-14
‘DM1-3
DM1-4
DM1-L -
IMTM7-31



Data Boards

IMTM 7

Pin

W oo NNV H W=

In From

from level conv core sign at +5V level
from level conv encode signal at +5V level

‘tied to Pin 6 on Board (+5V)

to level conv core sign out (at

to level conv encode signal out
+5 VDC ' 1
Parallel Td , 1
Serial Rd '

Tape 8 (Sign) o 1

:} Int. Short to Gnd

B control . 1
A control 1

} Int. Short to Gnd

Tape 4 (Sign) 1
Tape 2 (Sign) 1
:} Int. Short to Gnd

Core Sign

MB Sign

MA Sign

Tape 1 (Sign)

[EP N W I

sign (327)

6nd | | 1

-12v)

(at -12V)
IMTM6-6
IMTM6-7

IMTM6-9

IMTM6-13
IMTM6-14

IMTM6-18
IMTM6-19

IMTM7-1
Conn C(B)-h

Conn C(A)-h

IMTM6-26

IMTM6-31
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Out To -
1 IMTM7-23 -
1 Prog A-19

1 Conn Core-W -
1 Conn Core-X
1 DM7-4

1 Prog T-9

1 OM8-20
1 OM1-18

1 OM8-5

1 OM6-3



Data. Boards

DM 7 - (EEC09001)" -

Pin

1

2

3 SR
4 +5 VDC
5 . =5 vDC
6,7,8 NOT USED ~ -

9 .

10 through 16 NOT USED
17 o
18

19 .
20 Gnd+
21,22,23,24 NOT USED
25

26,27 NOT USED

28 ' 4 o
29,30,31,32 NOT USED
33 : .
34

35

DM 6 (EECO 1DA0255)

© 18

1

2 - e

3 Gnd

4 :

5.

6'.

7

8

10 - -12 vbC
11 through 17 NOT USED
19

20 through 26 NOT USED
27 -
28,29 NOT USED

30

31 . :

32 . +12 VDC
33

34

35

In Frqm‘

1 IMTM7-6 -
1 Conn. COUNT (A) -P

1 Gnd T.S.

1 IMTM7-31
1 DM7-9
1 DM7-17 -

1 -12vDC T.S.

1 DM7-25

1 Prog A-32

gy

165

A Out To

DMS -4
DM5 -5

DM6-4

DM6-5

DM6-30

DM5-12

- DM6-35

DM4 -3

.DM2-A

DM4-10

.DM2—1

DM2-2

DM4-32

DM2-B



Data Boarxds

DM

'S (EECO IDA9001).

Pin -

WOV HWN -

DM

W oo~ U B NN

[y
o

11
18
19
27

+5 VDC-
-5 VDC

through 16 NOT USED
.through 24 NOT USED

through 32 NOT USED

4 (EECO IDA0255)

Gnd

-12 vDC
through 17 NOT USED

through 26 NOT USED

28 -

29
30

31

32
33
- 34
35

+12 VDC

In From

1 DM7-28

1 DM6-3
1 DM5-9
1 DM5-17

1 DM6-10

1 DM5-25

1 DM6-32

1 DM5-33

. 166

out To

© 1 DM3-D

1 DM3-9

1 DM4-4

1 DM4-5

"1 DM4-30

1 DM4-35

1 DM3-B

1 DM2-8

1 DM3-5
1. DM2-9

1 DM2-10

1 DM3-3



Data Boards

DM 3
Pin
1 +28 VDC.
3 +12 VDC
5° -12 VDC.
7 .
9 DM analog in
11 - DN 1 lamp line
13 DN 4 lamp line -
15 control '2"
17 DN switch common
B Gnd
D +5 VDC . )
F DM overflow in
J DM overflow out
L DN 2 lamp line
N . DM output
R control: "4"
T “control "1V
\ init reset

In From

1 +28 VDC T.S.
1 DM4-32

1 DM4-10

1 DM5-6
1 M1-20
1 M1-22

Common

1 DM4-3
1 DM5-4

1 DM overflow lamp

1 M1-26 '
Analog SW-25

1 ES2-P, SWR2-5

-
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'Out To

1 OM1-3.
G.D.-1

1 DM2-14

[

DM1-1
DM2-V
DM2-U

1 DM2-R
1 DM2-12



Data Boards

" DM 2

Pin

W oo~NOU &N

<CHNIOPUZRC-ARWITOMmOOW>

- Gnd

+5 VDC

(2)
(4

DM 2

(10)

(20)

(40)

(80)
™ 10

-control 1

control 2
DM 20
clear DM
DM 40

ey
8
DM 8

. T™M 1000
‘T™ 100

. T™™ 10000
"M 1

control 4
DM 10 . .
DM rd T™™
DM 80

In From

=t b bt b el

= e e

U

DM6-18

DM6-27

DM4-6

DM4-18
DM4-27
DM4-34
oM17-9
DM3-T

DM3-15

Prog A-25

ALG-18

DM6-6
DM6-34

OM13-5
OM15-9
OM3-19
IMTM1-28
DM3-R

Prog A—lO
DM3-F
DM3-D
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Out To

[y

e

S

[

DM1-8
DM1-A

DM1-F
DM1-T
DM1-U
DM1-H

DM1-12

DM1-N

DM1-D
DM1-5
DM1-B
OM19-9
DM1-17
DM1-7

DM1-16
DM1-18



Data Boards
DM 1

Pin

WO N WD

<O YZICRNRGIT M MmO O =@ P

- 20000
1100000

4
(8)

Gnd

200000
100

20
(10)

4)
40000

- 400

40

(40)
8000
800000

8

(80)
control 4
+5 VDC

(2)

10000

2000
1000 -

- 200

10
(20) |
2

4000
400000

80000

800

80
control 1
control 2

. not used

In From

1 DM3-B

1 IMTM5-29 .

1 IMTM6-28

1 IMTM6-29
- ¢ IMTM3-28

2{pm2-m

DM2-S
DM2-3
IMTMS5-30
IMTM3-30
IMTM2-30
DM2-17
IMTM4-27
IMTM6-27
IMTM1-27
DM2-U
DM2-R
DM2-V

= et ke b e b e el ped

—

DM2-4

2{IMTM5-28
DM2-N

1 IMTM4-29

2¢IMTMA-28

DM2-L

1 IMTM3-29

. IMTM2-28
Z{DM2-12
DM2-15
IMTM1-29
IMTM4-30
IMTM6-30
IMTM1-30
DM2-C
IMTM5-27
IMTM3-27
IMTM2-27
DM2-13
DM2-14

e e L s =

IMTM2-29

- 169

Out To

=

=

(W ARy

Lol A

—

ALG-18
OM4-19
OM10-5
OM10-21

- OM17-18

OM12-5
OM16-9
OM18-9

OM14-21

‘oM11-21

0M20-18

ALG-7

0oM13-21

OM15-18

0M19-18
OM14-5
OM11-5
0M20-9

oM12-22 -
OM16-18
OM18-18
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Déta'Boards_

ALG
Pin s ' In From- : Out To
1 ' K=2,3,6,7. 1 0M4-33
2 . . . . .
3 ) | |
4 k=5 - » | 1 §¢B-5
5 |
6 |

: 1 OM20-37
’ *s VBC 1 DM1-18
8 =3 . 18,B-3
o | | | ) - | Sy
10
11
12
13 o : o
14 - K=1,4,5 1 RR4-5 (Conn LOGIC(I)-8)
15 S |
16
18 . Gnd | 1 DM1-1 o 1 DM2-18
A K=4,5,6,7 1 DM2-18
B K=7 18,B-7
C K=6 1 SB-6
D .
E K=4 o 1S, B-4
F . | K
H K=2,4,6 1 RR7-15 (Conn LOGIC(I)-10)
J K=1,3,5,7 1 RR7-13 (Conn LOGIC 1 OM3-33
K K=2 (1)-9) 1S B-2
L . K K
M S K=1 . . 2 1 S,B-1
N “ . : o K
P
R
S
T
U
v



Data Boards
Program A

Pin

MB Hold

C Logic prog
CC=cpy '
Parallel rd
0=7

p=3

Advance A
Init Tape rd
B driver
10 DM rd ™

11 y=1-4, 7-8

W oo~V AN

12 (OB
13 COA
14 CHA
15 - CHB

16  Sample X,, Y,
17  p=10

18 Tape rd reinit
19 2114 Encode

20 Gnd

21  +5 VDC
22 - p=8

23 p=

24 p=6

25 Initiate
- 26 2114 run’

27 ""AND'" 1 reinitiate

28 MA hold
29 p»=5,6
30 Duplex rd

Gnd'f
‘+5 VDC

In From

-,

b R e e

O T g Ty

1
1
1

1

Conn--COUNT (B) -e

OR2-5 (Conn
-ES1-H (Conn
Gnd (Conn
ES2-T (Conn
+5V° (Conn
OR4-33 (Conn
SWR1-13 (Conn
Conn Logic (P)-9
SWR1-P

Gnd (Conn
Interface-7 (Conn
ES2-S (Conn
Gnd T.S.

+5 VDC T.S.

ES2-17 (Conn
Conn ES-22

‘Conn ES-19

Interface-22 (Conn

OR4-14 (Conn
Conn COUNT.(A)-e
Conn Logic (P)-1
IMTM3-4 :

+ 31. Tape Write (Reinitiate A)

32 -12 VvDC'
"33 Print T™™
.34 RC=C

35 RC=P

36 RC=P/W

37 RC=NR

38 a=V

39. GR
40 RC=W

.41 Init Tape Write TM

1
1
1
1
1
1
1
1

+12 vpC 1 +12 VDC T.S.

SpcBC-COM (Conn
SRcpC-COM {Conn
Gnd - (Conn
Gnd (Conn
SWR1-U (Conn
UOR5-29 {Conn
SRCwWC-COM (Conn

Prog T-35

LOGIC(P)-5) -
ES-31) . -

ES-20)
ES-16)

LOGIC(P)-10)
LOGIC(P)-6)
LOGIC(P)-7) -

LOGIC(P)-8)
LOGIC(I)-14)
ES-23) '

ES-21)

LOGIC(P)-isj

LOGIC(I)fISI-

ES-26)
ES-29)
ES-28)
ES-30)
LOGIC(P)-11)
LOGIC(P)-3)
ES-27)

o e e e e

S S STy

Ched bk ek b b b b e e ea

171

Out To

IMTM1-7
Prog B-27
Prog B-23
IMTM1-14~
Prog T-15
IMTM1-13
DM2-T

"Prog C-32
Prog T-34
IMTM7-2
IMTM1-31
IMTM1-6
Prog B-25
Prog B-24
Prog C-13
DM2-16
IMTMS-1
Prog C-7

Misc 3-B
- DM6-32

IMTM4-1

Prog C-12

Prog B-29

Prog B-30

TBD

TBD

Prog B-34

Prog B-33
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Data Boards

Program C
Pin In From Out To
1 Step Pulse to Gap Det G.D.-80
2 2114 run from '"c" 1 IMTM5-2
3 Step Sig in 1 Prog T-13 '
4 Tape Step 1 Conn Tape c¢ - .
5 2114 load address signal 1 Misc 3-10 (Tie Pt)-
6 OM '"4" driver out ' 1 OM1-40
7 Reinit from Prog A 1 Prog A-27
' 1 Prog T-25
8 G.R. . 1 Prog Bf34 1 Mise 2-7
9 OM "4" driver in 1 Prog B-7
10 "1" driver out 1 OM1-38
11 InitProg C 1 OR3-34 (Conn LOGIC(C) 6)
12 RC=C = 1 Prog A-34 "1 Prog B-39
13 - 0=6 1 Prog A-24 '
14 "~ OM '"1" driver in 1 Prog B-6
15 OM "B" driver out X 1 OM1-1
16 70-Counter in 1 Prog T-13
17 Write (=12 V) ' 1 Conn Tape=H
18 -12 vDC = 1 Prog T-2
19 OM "8" driver in 1 Prog B-5 '
20 Gnd ' 1 Prog A-20 1 Prog T-1
21 +5 vVDC - 1 Prog A-21 1 Prog T-41
22 OM "2" driver out . : 1 OM1-39
23 69-Sync' out 1 Prog T-4
24 68-Sync out 1 Misc 3-V B 1 GD-16 .
25 - Initiate 1 D25-1 (Conn M- C(Whlte)l Prog T-32
26 OM '"2'" driver in 1 Prog B-4 : ' :
27 OM "8" driber out 1 OM1-41
28 . End-of-File Detector '2" 1 IMTM1-2
29 End-of-File Detector "1" 1 IMTM1-1
30 . . Write or P/W , 1 Prog B-11 1 Prog T-19
31 OM "8'" driver in 1 Prog B-3
32  p=10 "Read" command ' 1 Prog A-17 1 Misc 2-5
: ‘ 1 Prog T-24
33 EOF sig 1 Prog T-7
34 End-of-File Detector "4" 1 IMTM1-34
35 End-of-File Detector ''8" : A 1 IMTM1-35
36 Record Count CKT ‘ 1 ES1-C (Conn ES-25)
37 To Tape "EOF" 1 Conn Tape-K :
38 Tape BOT Indicator 1 Conn Tape-P
39 . Tape BOT Input 1 Conn Tape-M
40 Tape Systém Reset 1 Conn Tape-N
41 Tape Hi-Speed Input 1 Conn Tape-F 1 Conn ES-9
Note: Includes B-Prog drivers, T-Prog, 69-Counter & C-Programmer itself



+5 vDC -

In From

T

o e e

Conn
Prog

. Prog

Conn
Prog

Tape-E
C-20
C-18
Tape-J
C-23

IMTM1-8
IMTM4-8

IMTM2-8
IMTM7-8
IMTM6-8
IMTM5-8

1 Prog A-8
1 Prog B-19°

1 Prog C 30

1

I S e =

e e

Prog
Prog

C-32
Cc-8

IMTM3-8

G.D.-

Prog
G.D.

Misc
Prog
Prog

Prog

Prog
Prog
Prog
G.D.
Prog

Data Boards
Program T

Pin

1 Gnd .

2 -12 vbC.

3 Tape EOR -

4 69-Sync (70 Counter)

5 Read Lines/TM Digits (1)

6 Read Lines/TM D1g1ts 4)

7 EOF Sig :

8 . Read Lines/TM Digits (2)
9 Read Lines/TM Digits (7)
10 Read Lines/TM Digits (6)
11 Read Lines/TM Digits (5)
12 70-Counter (In)

13 Tape Step

14 Tape Write Driver :

15 Init. Prog A Signal (Read)
16 . Init Reset

17 . Control Line (4)/TW Shift Multip.-
18 Control Line (8)/TW Shift Multip.
19 RC=PW or W

20 DO NOT USE
- 21 DO NOT USE

22 Control Llne(l)/TW Shift Multlp.
23 Control Line(2)/TW Shift Multip.
24 p=10 :

25 General Reset

26 Read Lines/TM Digists (3)
27 To Gap Det. '
28 EOR (+5V) to log1c

29 RC=C

30 DlrectuCIOCk

31 Reinit. Prog "A" after TW
32 Initiate

33 RC=W .

34 Reinit, Prog "A" after TR
35 Init Prog "A" Signal TW

36 Init Prog "B" Signal TW
37 RC=P/W

38 Reinit. Prog "B'" after TW
39 p=10 - '

‘Tape Clock
41

8

B-12

-2

5-T (PROG A-3)
C-25

B-32

A-18

B-30

B-17
T-24

-8

C-21

173

~ Qut To

1 TSR12-V

1 Prog C-33

\
1 Prog C-16
1 Prog C-3
1 TSR12-K

1 TSR12-3
1 TSR12-D

1 TSR12-5
TSR12-4
1 Prog T-39°

-

1 Misc A-12(Conn M-B(BI1
(GAP DET-16)

1 Prog A-41

1 Prog B-28

1 G.D.-5



Data Boards

TSR 12

Pin

OOV WD

<CHLWITVZICDRNRGITODOO® >

A (1)

+5 VDC

Write Tape "2"
c 4

B (2)

C3 Bl _.
C4 Bl
C6 B1.
C7 B1

C10 B2~
C4 B2

C8 B2

C6 B2

Cl1B2.
Write Tape ''1"

- Gnd

C1 Bl
C2 B1
ST (B)
C10 Bl -
C9 Bl
C5 B1.
c8 B1

 Write Gate from TW Controller

C3 B2 -
C9 B2

C5 B2

C7 B2

cz B2 - -

-12 vpC '

In From

O T G i W Y

P b R et

Misc 2-H

Conn Tape-B:.

Prog T-17
Prog T-23
Prog T-22
OM6-6
OM8-6
OM3-11
0M13-6

OM19-11
OoM8-11
OoM15-11
OM4-11
OM2-6

Conn Tape-A

Misc 2-A
OM1-6
OM1-11
Prog T-18
OM19-6
OM17-6
0M10-6
OM15-6
Prog T-14

OM6-11
oM17-11
0oM10-11
OM13-11
oM2-11
Prog T-2
TSR 48-V

174

-Qut To

1 TSR48-1

1 TSR48-3

1 TSR48-A

1 TSR48-D

1 TSR 48-K



175

Data Boards

<cCHWn@™UIZ2R2trUoRLIOODIO @

TSR 48
Pin _ ' - In From ' Out To
1 +5 1 TSR12-1 B 1 G.D.-A
2 Write Tape "8" 1 Conn Tape-D - = - -
3 C (4) 1 TSR12-3 :
4 B (2) 1 TSR12-4
5 A (1) 1 TSR12-5
6 C3 B4 1 OM7-6
7 C4 B4 1 OM9-6
8 C6 B4 - 1 OM12-6
9 C7 B4 1 OM14-6
10
11
12
13 .
14 . C10 B8 1 OM20-11
15 C4 BS , 1 OM9-11
16 C6 B8 1 OM16-11
17 Cl B8 1 OM4-6
18 ~ Write Tape "'4" 1 Conn Tape-C
Gnd 1 TSR12-A -~ 1G.D.-B
Cl B4 1 OM3-6 :
C2 B4 1 OM5-6
St (8) 1 TSR12--D
Cl10 B4 - - 1 0M20-6
C9 B4 1 OM18-6
C5 B4 1 OM11-6
. C8 B4 : 1 OM16-6
Write Gare from TW Controllwe 1 TSR12-K
C3 B8 1 OM7-11
C9 B8 1 OM18-11
C5 B8 1 OM11-11
C7 BS 1 OM14-11
C2 B8 1 OM5-11 o
-12°vDC 1 OM20-3 . 1 TSR12-v



Misc 1

Board

Misc 1

OO U A LN

Pin

" Red/Blue lamps PTG

Function

'1n,6 lamp line 1

PEP dimmer power inpﬁt 1
PEP dimmer control 1

Clock lamp int 1

Init lamp int 1
‘Abort lamp int 1
Reject lamp int 1

Ident dimmer control 1
Col, Clk, Shut line
PTG filts Lamp line

176

Qut To In From
Gnd 1 Filt #1-35
+28 1 K Coil + _ _
PEP filter lamp line 1 filter a, b lamps common
&,n lamps line 1 g, lamps common
Kk lamps line 1 SkA-common _ 1 DD2-9
-z lamp line 1 z,t, lamps common

nABeAB lamps common

PEP dimmer-1,5
PEP dimmer-2

logic PEP lamps dimmer output 1 Misc i§12'(Conn LOGIC(I)-12)

'S cl. B-C

Init lamps common
Abort lamps common
v lamps AB

OBSOLETE

Ident dimmer-2 _

OBSOLETE
OBSOLETE

PTG dimmer power input OBSOLETE

.Ident dimmer power input
} OBSOLETE
-Ident lamps line 1

PTG dimmer control

1 Ident dimmer 1,5

Ident lamps common

bisplay dimmer regulator 1 Disp dimmer-1,5

- Display dimmer power input 1 Disp dimmer-2

Display dimmer output 1 M1-32 (Conn LOGIC(I)-11)



Misc 2 .

Board

Misq 2

Pin

W oo~ UT NN =

4 nm Mmoo oOow >

=~

ZXZ -

<c 3 wno o

Function

zA 1 BCD

ZA 2 BCD

 ZB 2 BCD
-CA=2

zB=1

. tB=2

General Reset
SvA-C

Tape out BCD

- Lev. Conv,

=4 BCD

Filt #5 Lamp

Filt #5 Lamp

BCD 8-out

BCD 4-out
- BCD 1l-out

7=2 BCD -
Filt #5 Lamp

~Filt #5 Lamp

Gnd
zA=3
tB 1 BCD

 ¢B=3

tA=1

“v=1 BCD

+5

- Tape out BCD

Lev Conv.
Tape out BCD

Lev. Conv,
Filt #6 Lamp

" Filt #6 Lamp
- Tape out BCD

“Lev. Conv.
v Lamps CD
BCD 2-out
t=10

Filt #5 Lamp

t=1 BCD
Filt #6 Lamp

"8H to

5¢c
4c

3c
1c

Vl2" to
"1" to
7¢
6c
l|4l| to

2c

9¢

Out To

1 OM3-32
OM4-32
1 oM17-31

ot

1 DD2-K
1 SvA-C

1 IMTM1-9

1 TSR12-A

1 DD2-A

1 OM17-17

1 OM19-14

. 1 TSR12-1

1 DD2-1
1 IMTM1-19

1 IMTM1-26

1 IMTM1-18 _
1S Lamps CD

177

In From

1 SzA/100 B-C
"1 SzB/10 B-C
"1 SzB/100 B-C

1 Prog c-8

1 OM5-32
OBSOLETE
OBSOLETE

1 IMTM1-34
1 IMIM1-35
1 IMTM1-1
1 OM2-22

- OBSOLETE

OBSOLETE

1T.s.
1 A/1000 B-C

1 S B/1000 B-C
1 S A/10 B-C

1T,S.

OBSOLETE
OBSOLETE '

1 IMTM1-2
‘1 Prog C-32

OBSOLETE
1 OM1-22
1 Filt 6-13
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Misc 3
Board Pin - Function Out To In From
Misc 3 1
3
5 :
7 print command out :
from driver- 1 Conn PRINT-23
9 ' S
11
13 A
15 ~ .print command in .
from driver . S 1 IMTM4-34
17 '
B
D
F
J
L : | .
N - Gnd | ' OBSOLETE
R
T
\)
(K) ~ tie pt 2114 Run 1 Conn CORE-AA - .~ 1 IMTM5-3
(10) ~ tie pt 2114 Load ,(Conn CORE-BB

© Address Prog C-5



Data Panel Switchés.

O NIRIAONRONAUTRWRN RO U S W N R

Switch Deck Pin.
INIT A C
.NO
{momentary) NC -
B C
NO
NC
ABORT A C
NO -
(momentary) NC
B C
NO
NC
Algebra A
(K)

PEP dimmer ckt

Gnd
+5 VDC
Gnd

. Gnd

+5 VDC

Out To

e e

-T/2 lamp.
+TA lamp
-T/2 A lamp
+T lamp -
+T/2 lamp

- -TA lamp

+T/2 A lamp

179

In From

1

1

b b b ek b el b

Conn Logic (I)-1

Conn Logic (I)-4

Misc 1-5
ALG-M
ALG-K
ALG-8
ALG-E
ALG-4
ALG-C
ALG-B

Conn Logic‘(I)-Z

Conn Logic (I)-3



Switches in Data Panel

Switch Deck

Sigma (o)

(IDENT)

o is the switch.

on the left looking
at the front of
panel '

. Pin

100
200

400

800
1000
2000

4000

Pi (m)
(IDENT)

8000

lamp a4

100 .
200
400
800

. 1000

- 2000

4000

Xi (€)
(COMMENTS SW.) -

8000

lamp a}
lamp b

Tamp ay
lamp b

+5

+5.

+5

Out To

N N e N i el el el el e

I T N T O S Ry SRR

N e e e e e i

oM3-20.
OM4-20
OM12-8
OM12-23
0oM10-8

OM10-22

OM11-8

OM11-22

OM8-8
OM8-22
oM9-8
OM9-22
OM6-8
OM6-21
OM7-8
OM7-21

OM19-5
OM19-22
OM20-5
OM20-22
OM17-5
OM17-21
OM18-5
OM18-21
OM15-5
OM15-21

OM16-5

OM16-21
OM13-8

‘0M13-22

OM14-8
OM14-22

OM17-5

OM17-35
OM18-15

OM18-35

OM15-15
OM15-35
OM16-15
OM16-35

180

In From

1 Misc 1-31

1 Misc 1-31

1 Misc 1-4



Switches in Data Panel

Switch Deck

(éINE GAIN CONT.)

%8

W

nA _
(COARSE GAIN CONT

nB
(COARSE GAIN CONT

(FINE GAIN CONT.)

(NATURE OF DATA)

)

)

Pin

+5

a
b}

-OBSOLETE

+5

a
b?

+5
a
b}

chained

+5
a
b}

chained

+5

Out To

oM10-17
OM10-31
OM11-17
.OM11-31

e

OM15-17
OM15-31
OM16-17
OM16-31

[ W

0oM13-18
OM13-34
OM14-18
OM14-34

(S -

1 Conn Exit-2

1 Conn Exit-3

" OBSOLETE

In From

1 Misc 1-8

1 Misc 1-8

181

1 Misc 1-4 ‘

1 OM8-17

1 Misc 1-8

1 OM13-16

1 Misc 1-8



Data Panel Switches".

Filter Switch (Spring Toggle)

Switch
S Filt #1
© (a)

S Filt #2
®) -

S Filt #3

(PTG)

S Rejecth
(Sv)

S Shut A
(PTG)

S Cal A
(PTG)

S Clock A
(PTG)

s

Pin
c 6nd
NO + (Red)
NC - (Grn)
c o Gnd
NO + (Red)
NC - (Grn)
C Gnd '
(0 + (Red)
NC - (Grn)
c . ‘
NO - Gnd
NC +5
AB Lamps
'CD Lamps
Common Side +28
NO
NC
Gnd
C
NO
Neo
AB - Lamps
:Q - Lamp -
D .-~ Lamp
C '
NO
NC
’ Gnd
C
NO '
NC OBSOLETE
AB Lamps
chb . ¢ Lamp.
C
NO
NC OBSOLETE
AB Lamps

b Lamps

Out To

[T T

[y

" Conn Exit-17. .

TBD
Conn Exit-8
Conn Exit-10

TBD
Conn Exit-12

Conn Exit-14

TBD _
Conn Exit-7
Conn Exit-9

Conn Exit-18

Cal Lamps AB
Conn Exit-19
Conn Exit-20

S Clo. A-C__
Cal Lamps CD

Ptg. Dimmer-2
Conn Exit-15

‘Clock Lamps A§_ 

Frame Lamps ABCD
Conn Exit-16

182

In From

OBSOLETE

1

1
1

Misc 2-8

Misc 1-20
Misc 2-P

- OBSOLETE

OBSOLETE

1

—

—_

-

Misc 1-26

Misc 1-24

Shut Lamps AB
S Cal A-NO

S Cal A-C

Cal Lamps AB
S Clo A-NO



Data Panel Switch

(Dimmer CKT)
Switch

Disp. Dim.

Pep. Dim.

PTG. Dim.

Ident. Dim.

Calib. Dim.

Pin

AR DN Lo ol NN
-,
w

B I NI

N N NSO
-
[92]

S = DN W

Gnd

+28

Gnd

+28

Gnd

+28

Gnd

+28

Gnd

+28

OBSOLETE

OBSOLETE

Out To

183

In From

1 Misc 1-34
1 Misc 1-32

1 Misc 1-11

"1 Misc 1-10

1 Misc 1-30
1 Misc 1-28

1 Misc 1-25
1 Misc 1-29

1 S Cal B-C



Data Panel Lamp

Switch

Filter Bank "C"

(PTG)

Filter Bank "A"
P.C.)

S

Pins. .

Lamp
Lamp.
Lamp

#1C

#2C

#3C

Lamp .#4C

Lamp
Lamp
Lamp
Lamp
Lamp
Lamp

"C" Lamps Common

Lamp

Lamp

Filter Bank "B"
(p.C.)

Lamp
Lamp
Lamp
Lamp’
Lamp
Lamp
Lamp
Lamp -

A § B Lamps Common

Lamp
Lamp
Lamp
Lamp
Lamp
Lamp
Lamp
Lamp
Lamp
Lamp

A & B Lamps Common

#5C
#6C
#7C
#8C

#9C

#10C

#1A
#2A

#3A

#4A

#5A

#6A
#7A
#8A
#9A
#10A

#1B
#2B
#3B
#4B
#5B
#6B
#7B
#8B
#9B
#10B

Out To

S o Y o G Vg S U

[ S S G g U g W W g Wiy

o S R e e el d e

Filt
Filt
Filt
Filt
Filt
Filt
Filt
Filt
Filt
Filt

Filt

Filt
Filt
Filt
Filt
Filt
Filt
Filt
Filt
Filt

Filt
Filt
Filt
Filt
Filt
Filt
Filt
Filt
Filt
Filt

5-34
5-27

5-19

5-13

5-5

6-34

6-27
6-19

6-13

1-32
1-10
1-12
1-14
1-16
1-18
1-20
1-25
1-23
1-28

1 ] [] \ 1
O Z:z:é Tlé &
(5 R

RN NN NN NN

184

In From

'OBSOLETE

1 Misc 1-27

1 Misc 1-3

1 Misc 1-3



.:Duamelems

Switch

INIT

' ABORT

Algebra

Code Lamps
' - CYCLE

Pins

common gnd (Temp)

common gnd (Temp):

-T/2

+TA

-T/2 A

+T

+T/2

-TA

+T/2 A

common. side (Temp)

INVALID CODE
OVERFLOW
commoni side

PTG Lamps Frame-

Common side

Qut To

+28 VDC

~gnd

+28 VDC

~gnd

~gnd 1 Temp Gnd T.S.

+28 VDC

1 Conn Exit-13
~gnd

185

In From
1 S _A-1
1 SKK,Q-Z
1 SKA-S
1 SKA-4
1 SKA-S
1 _SKA-6
1 SKA'7 ‘

1 Conn Logic (I)-6
Conn Logic. (I)-5
1 Conn Logic (I)-7

—

- OBSOLETE



Data Panel Switchesf

Switch
TA.
(/1)

(/10)

(/100)

(/1000)

Deck Pin

A

c *Lamp chain

NO
NC
. NO
~NC
C +28
NO
NC -
C
‘NO
NC
Eoil +
‘NO
NC
c
- NO +5
NC Gnd
C
NO
" NC
C
NO
NC
‘coil +
Cc-
NO
"NC .
c
NO- +5
NC Gnd
- C
NO
NC
C
NO
NC
coil +
c
NO
NC -
c
NO +5
NC Gnd
C
.NO
NC
C Gnd
- NO
NC
- coil +

* Ch?in'Lamps AB on ¢ Lamps

Out To
1 S £A/10 A-C

1S zA/1 lamp CD -

1S zA/1 coil +

oy
wn

tA/10 C-C
1 S rA/10 D-NC

tA/100 AC
zA/10 lamp CD

n n

1 Misc 2-E

1 S zA/100 B-NC

zA/10 coil *
zA/100 C-C
zA/100 D-NC

—
«n nWn

tA/1000 A-C
zA/100 lamp CD

[
(oM ]

1 Misc 2-4

1 S ¢A/1000 B-NC
1S ¢zA/100 coil +

1 S-zA/1000.C-C -
1 S ¢A/1000 D-NC

1 S zA/1000 lamp CD

1 Misc 2-B

1S ZA/1000 coil +

/1, /10, /100 § /1000

186

In From

15§

tA Lamps AB

1 Misc 1-6

wn

[y
nwm

—
n n

zA/1 coil G
tA/1 A-C
zA/1 C-NC

zA/10 coil G
zA/1 D-C

. TA/10 A-C

zA/10-BU
zA/10. C-NC

zA/100 coil G
tA/10 D-C

zA/100 A-C

zA/100 B-NC
zA/100 C-NC

“fA/100 B-NC

zZA/1000 coil G
ZA/100 D-C



Data Panel Misc

Function

Display Dimmer Pin 1 Gnd
: 2

3,5

4 +28

PEP Dimmer =~ Pin 1 Gnd

5o
+28

NN

- Terminal Strip in Data Section
Pin . 1

Gnds -

Gnds
Gnds
Gnds
Gnds

.Open

Open
+5
+5
Open
+28
+28
+28

. +28

Open
+12
Open

- Open

=12
Open

Open

~In Erom

1 Misc
1 Misc

1 Misc
1 Misc

187

1-11



Power Runs

B)

A)" +5 VDC

12 vDC
C) +12 VDC
D) Gnd’

Pin
Pin
Pin

Pin

188

7 ALG Board to 'Pin 5 on OM..20

3 IMIM 3 to Pin 39 on OM 20

“IMTM 4 to Pin 39 on OM 12

18 DM-2 to Pin 40 on OM 20

Focus Current Control and Readout

From

Pin 1

2

Function

Gnd

3 through 22 NOT USED

23
24
25
26
27
28
29
30
31
32
33
34
35

+15 VDC

Current Control

. _15 VDC

. Focus Meter Control

" 'Focus Current

To

Gnd Bus

+15 Bus
Current Control Pot-2

~15V Bus

.-Term on Focus Meter

Exit -
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Data: Panel Switches

OBSOLETE
Switch Pin Out To ‘ In From
S Frame A C +28 :
(PTG) NO a ' "1 Conn Exit 11 °
NC ' _
Gnd
B C
NO
NC
ABCD Lamps ' -~ 18 Clo A-C
Relay Card DATA
OBSOLETE ‘
Relay Deck Pin Function In From © out To
K1 AT 3 1 BNC-DVWM
' ~ 'NO ’ -1 K2 A-C '
NC : 1 Conn Logic (C)-3
Coil + - 28V 1 Misc 1-2 1 K2 Coil +
} IN4001 s ' ' .
G Driver 1 Prog B-36
K2 A C ‘ " 1 KL A-NO |
NO . .1 Conn Logic-(1)-16
NC , 1 Conn Exit-1
Coil + 28 v .1 K1 Coil +
: :Ek IN4001 : '
‘ G Driver 1 Prog B-31



Data: Panel Switches OBSOLETE

Switch Deck Pin Out To - In From-
B A C- *Lamp chain 1 S tB/10 A-C 1S B lamp AB
/1) L ’ : ‘ . ’ 1 Misc 1-6 :
NO 1 S ¢B/1 lamp CD :
NC ‘
B C-
' NO : : .
_ NC . - - , . .
C c +28 ' , R ‘
NO 1S zB/1 coil .+
'NC ‘ 1 S zB/10 C-C .
D c : 1S zB/10 D-NC , P
NO ' o 1S zB/1 coil G
coil + , - ’
(/10) A C o 1 S ¢B/100 A-C "1 S zB/1 A-C
NO - 1 S ¢B/10 lamp CD- :
_ NC - '
B C. 1 Misc 2-5 :
NO 1 S ¢B/100 B-NO
NC Gnd = 1 S zB/100 B-NC . S
C C : 1S zB/1 C-NC
‘'NO. _ 1 S ¢B/10 coil +
" NC , 1 S zB/100 C-C
D C 1 S zB/100 D-NC .-
NO : - 1S zB/10 coil G
'NC . 1S ¢B/1 D-C
o : coil + ‘ B ' -
(/100). A C 1 S ¢B/1000 A-C 1S ¢B/10 A-C
NO : 1 S ¢B/100 lamp CD -
'NC ' R _ ]
B c.- : 1 Misc 2-6 , .
NO +5 1 S zB/1000 B-NO 1 S ¢B/10 B-NO
NC.  Gnd 1 S zB/1000 B-NC 1 S zB/10 B-NC
c . Cc. - . _ : o 1S ¢B/10 C-NC
NO 1 S zB/100 coil + '
: NC 1 S zB/1000 C-C
D c o 1 S zB/1000 D-NC _
NO ' ‘ 1 S zB/100 coil G
NC o 1 S ¢B/10 D-C
: coil + . ‘
(/1000) A C ' , 1 S ¢B/100 A-C .
NO 1 S ¢B/1000 lamp CD :
- NC .
B S Cc -1 Misc 2-D ,
- NO +5 o 1 S ¢B/100 B-NO
NC Gnd 1 S zB/1000 D-C 1 S ¢B/100 B-NC
o o : ' 1 S zB/100 C-NC
- NO 1 S ¢B/1000 coil +
NC - : '
D Cc Gnd : 4 o 1 S ¢B/1000 B-NC
NO o 1 S ¢B/1000.coil G
NC - ' - 1S ¢B/100 D-C
coil

* Chain lamps AB on ¢ lamps /1, /10, /100 § /1000
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‘Data Boards
Filt 1

OBSOLETE

Pin - Function . , in From Out To

' ~ Filt #2-31
~Lamp S5a . 1 Lamp 5a o 1.DD2-15

WO~V HWN =
[y

13 . Lamp 4a 1 Lamp 4a 1 DD2-16

19 © Lamp 3a 1 Lanp 3a 1 DD2-18 -
20 -12 ‘ . T.S. ' Filt 2-20
21 - «12 - » T.S. 1 Filt 2-21

-t

27 Lamp 2a - 1 Lamp 2a .1 DD2-U

32 ‘ Filt a-(pc) encode : 1 Conn EXIT-4 1 Filt 2-32

34 Lamp la = 1 Lamp la 1 DD2-V
35 - Gnd 1 Misc 1-1 ‘ 1 Filt 2-35



Data Boards

Filt 2

- Pin

QoAU &N =

Function

‘Lamp

'Lamp

Lamp
-12
+12

Lamp

Filt

Lamp
Gnd

10a

8a

é (pé) encode

6a .

Uy

OBSOLETE

In From

Lamp

Lamp

Lamp
Filt
Filt

Lamp

Filt
Filt

Lamp

‘Filt

10a

9a

8a
1-20
1-21

7a

#1-4
1-32

6a
1-35

Out To

-

192

‘
¢

DD2-J

-Filt 3-20

Filt 3-21

DD2-13

DD2-14
Filt 3-35
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~Data Boards
Filt 3

OBSOLETE -

Pin Function In From ' ‘ Out To

- Filt #4-31
Lamp 5b 1 Lamp 5b ' ~ 1 DD2-P.

WOoONOULAEWNRF
fuy

13 Lamp 4b _ 1 Lamp 4b . 1 DD2-12

19 Lamp 3b "1 Lamp 3b DD2-6
20 - -12 - Filt 2-20 © 1 Filt 4-20
21 +12 1 Filt 2-21 1 Filt 4-21

—t

—_
[W0Y

27 Lamp 2b - 1 Lamp 2b ~ 1Dp2:8

32 Filt b (pc) encode 1 Conn EXIT-6 . 1 Filt 4-32

34 Lamp 1b 1 Lamp 1b . 1 bDp2-U
35 Gnd - 1 Filt 2-35 1 Filt 4-35



Daty Bo

ards

File 4

Function{

Lamp 104

Lamp gy,

Lamp gy,
-12
+12

Lamp 7y,

Filt p (bc)_encode
Lamp ¢p,
d

OBSOLETE

In From

T Lamp 10p

1 Lamp g

1 Fige #3.4

1 Fige 3-32

1 Lanp ¢
L Fite 3.5

194

Out-To

1 Dp2.g

1 DD2.p
T File 5-20
1 Fige 5-21

1 bp2.g

1 bp2.g
T File 5.3,



Data Boards
Filt 5

OBSOLETE

Pin - Punction. S In From - out To

3 1 Filt #6-31
Lamp 5S¢ 1 Lamp 5¢C 1 Misc 2-11

RN R ol

N
NN O

. Lamp 4c 1 Lamp 4c ~ 1 Misc 2-12

O L
=~ NP
-

Lamp 3¢ Lamp 3¢ - | 1 Misc 2-17
12 . Filt 4-20 . 1 Filt6-20
sz 1 Filt 4-21 -~ 1Filt 6-21

NNNNNNNN}—-‘
\lO\U'l-bMND—'O\D
-

Lamp 2¢ | 1 Lamp 2¢ 1 Misc 2-T

W W NN
N = OO

Filt ¢ (PTG) Encode 1 Conn Exit-5 1 Filt 6-32

w
w

W
S
—

Lamp lc Lamp lc -1 Misc 2-18
Gnd 1 Filt 4-35 : 1 Filt 6-35

W
(&3]
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Data Boards
-Filt 6

OBSOLETE

Pin - ] FunctioﬁAv . . In From - - - Out To_

Lamp 10c - | 1 Lamp 10c

WO U AN

13 : Lamp S9¢ . 1 Lamp 9c¢ 1 Db2-L
. 1 Misc 2-V

19 Lamp 8¢ | 1 Lamp 8c " 1DD2-10
20 12 , Filt 5-20
21 +12 1 Filt 5-21

Ju—y

27 Lamp 7¢. . 1 Lamp 7c . 1 Misc 2-L

30 . -
. . ' 1 Filt #5-4
32 - Filt c  (PTG) Encode : 1 Filt 5-32

34 , - Lamp 6¢ - "1 Lamp 6¢c . 1 Misc 2-M
35 Gnd | 1 Filt 5-35 1 Misc 3-N



DD 2

Pin

W oo HA VRN

Function

+5

BCD v8
Spare
Spare

'Filt #3 Lamp
Filt #3 Lamp

BCD g8

Filt #2 Lamp
v FF '
Filt #6 Lamp
BCD 4

Filt #3 Lamp
Filt #2 Lamp
Filt #2 Lamp
Filt #1 Lamp
Filt #1 Lamp
BCD g1~ -
Filt #1 Lamp

Gnd .
Filt #4 Lamp
Spare

BCD 2

BCD 1

Filt #4 Lamp
Filt #3 Lamp
Filt #2 Lamp
Gen. Reset
Filt #6 Lamp

- BCD 18

BCD g4
Filt #3 Lamp
Filt #4 Lamp
Filt #4 Lamp
BCD g2

'Filt #1 Lamp

Filt #1 Lamp

2b
3b

9a
10c

4b
7a

6a -

5a

4a

3a

9b

8b
1b
8a

9¢c
5b
6b
7b

2a
la

'OBSOLETE

—_ e e

In From

1 Misc 2-H
1 OM5-35

Filt 3-27

oM4-17
Filt 2-13

Filt 6-19
OM5-18

Filt 2-27
Filt 2-34
Filt 1-5
Filt 1-13
oM1-17

N

[y

Misc 2-A

ot

OoM2-34
OoM1-34
Filt 4-19
Filt 3-34
Filt 2-19
Misc 2-7
Fiit 6-13
OM5-24
OM3-17
Filt 3-5
Filt 4-34
Filt 4-27
oM2-17
Filt 1-27

Pt ped bl b ek b ek b el e e ped el el

Filt 3-19
Filt 3-13

Filt 1-19

Filt 4-13

Filt 1-34.

197 =

Qut  To

i Misc 1-5



Data Connectors  (ES)

“Connector

"ES

pin

EOF Sig (+5v) 1 Prog
RC=C '
RC=W .

RC=P/W

- RC=P

RC=NR
CC=CP~ :
init power on reset

OBSOLETE
In- From
A=1 1 OM1-29.
'-2} BCD. 1 OM2-29
4) ' 1 oM5-15
- CC=1 1 OM3-34°
A g} BCD 1 oM4-34
4 : 1 OM12-19
0=1 BCD 1 OM19-16
Loose Wire. : '
Tape Hi Speed 1 Prog C-41
o=1 1 OM1-16
2 1 OM2-16
4 1 OM3-16
8 1 0M4-16
- p=1 1 Prog B-15
p=2 1 Prog B-14
p=3
p=4 -1 Prog B-18
p=5 1 Prog B-22 -
p=6" 1 Conn LOGIC (P)-12
0=7 T
p=8 1 Conn LOGIC (P)-13
p=9 . 1 Conn LOGIC (P)-14
p=10(0) 1 Conn LOGIC (P)-15
Tape direction control o

C-36

bt b e

S S

198

Out To 

Prog A-6

Prog A-2
Prog A-5
Prog A-2
Prog A-2
Prog A

Conn Tape-G

Prog A-34
Prog A-40
Prog A-36
Prog A-35
Prog A-37
Prog A-3
DM3-V



DVM Section

Connector

DVM

000N YT NN

Pin

- OBSOLETE

- MSD-1000

2000
4000
. 8000
SSD-100
200
400
- 800
TSD-10
20
40
- 80
LSD-1
5
4
8
XXX
X.XX
XX. XX
XXX.X
Common Gnd

Ready for printout signal

+ Sign
Spare

SO P TP ST G U g T T S T L = I

199

In From : Qut To.

OM13-29
0M13-33
OM14-29
OM14-33
OM15-29
OM15-33
OM16-29
OM16-33
OM17-29 .
0M17-33
OM18-29
OM18-33
OM19-29
OM19-33
OM20-29
OM20-33
IMTM2-5
IMIM2-32
IMTM2-4
not used

- 1T.S

not used
1 IMTM2-33



Data Connectors ’ngic (RO) part 1

Connector

Logic (RO)

Pin -

© WO~ O VA WN

» 02 07 02 0r O 01 07 O &y Gy Oy L = T = = < < g 9

[oc]
1

[ o wn v vl o A v o o

OBSOLETE

N 00N 0000 AN 00N RN

]
co
C OO0 O
o .

nm . un uwun nonnonnn

§=400
$=200
8=100
Spare

il
o
S0 00

L=100

L=200
L=400
L=800
L=1000
L=2000
L=4000
L=8000
L=10000
L=20000
L=40000
L=80000
Spare

(7 T e S S S S S S T I N S SO Ry S PR S

R Y T e e e e

In From

OM17-12
0M17-23
OM18-12

OM1-31
OM2-31
OM5-17
0OM5-31
oM1-24 -
oM2-24
OM5-33

OM20-35
‘OM20-20
OM19-35
OM19-20

OM18-34

OM17-19

OM16-19
OM15-34

pare
OoM10-9
OM10-34
OM11-9-
OM11-34
OM8-9
OM8-35 - .
OM9-9
OM9-35
OME-9 .
OM6-36
OM7-9
OM7-35
OM1-35
OM2-35
OM5-8
OM5-34
OM1-5
OM2-5
OM3-5
OM4 -5
Spare.

control line to DN Lamp 2
control line to DN Lamp 4

.control line to DN Lamp 1

shift to Logic (C)-7not used
shift to Logic (C)-8 not used

not used -
not used -
not used

not used -

oM18-23 -

OM5-23 -

OM18-19 - .
OM17-34 -~

OM16-34

OM15-19

- 200

Out To

1 DM3-6
1 DM3-13
1 DM3-11



Data Connectors LOGIC (RO) part 2

Connector

LOGIC (RO)

97

. Pin

‘56
57
58

59

60
61
62 -
63

64
65
66.
67

68
69
- 70°

71
72"
73
74
75
76
77 .

.78
79!
- 80

81

82 .

83

84 "
.85
- 86
87
- 88

89

90

91

92

93
94
95
96

98
99
100

>4 4
B N e

Q Q

Q
o o own

B=10000
B=2000Q
B=1000
B=2000
B=4000
B=8000
B=100
B=200
B=400
not used

OBSOLETE

N et e e T e o O B B N B T = T e e o Y SOy S G gy o S B S SR o

In From

not used
not used

OM15-23

oM13-31
oM14-17
OM1-8
OM2-8
OM1-20

aM5-9
oM5-21
OM6-10
OM6-22
OM7-10
ot used

oM8-23
oM9-10

oM11-10

OM3-21
OM13-9
OM13-23

OM15-8

OM16-8
OM16-22
OM17-8
oM17-22
OM18-8 .
OM19-8

OoM20-8
0M20-23
not used
not used
not used

not used .

OM15-12°

OM13-17 -

oM2-20 -

oM8-10 -

OM9-23
OM10-10
OM10-23 -

oM11-23

OM14-9°
OM14-23

OM15-22 . ~

OM19-23 -

201

Out To



Data:Connectoré-"{ID ROlOO)_ ZOé"

OBSOLETE
. Connector Pin. 4 : ' In From = - Out To
ID (RO100) 1 U=1 - 1 0M19-27
_ . 2 - U=2 1 QM19-32
3 CU=4 1 OM20-27 -
4 U=8 1 OM20-32
5 U=10 1 OM17-27
6 U=20 1.0M17-32
7 U=40 1 OM18-27
8 U=80 1 OM18-32.
9 U=100 1 OM15-27
1Q U=200 1 OM15-32
11 U=400 "1 OM16-27
12 U=800 -1 OM16-32
13 U=1Q00 1 OM13-27
14 U=2000 1 OM13-32
15 U=4000 1 QM14-27 -
16 U=8000 1 OM14-32
17" U=10000 1 OM3-24
18 U=20000 1 0M4-24
19 ~ U=40000 1 OM12-26 |
20 U=86000 1 OM12-33
21 Q=1 S 1 OM6-12
22 =2 1 OM6-24
23 . =4 1 OM7-12
24. Q=8 -1 OM7-24
25 Q=10 1 OM1-25
26 Q=20 1 OM2-25
27 Q=40 1 OM5-10
28 Q=80 1 OM5-26
29 Q=100 1 OM1-10 -
30 Q=200 1 0M2-10
31 © Q=400 1 OM3-10
32 Q=800 1 OM4-10
33 =1 1 OM3-26-
34 =2 1 0M4-26
'35 =4 1 oM12-9
36 =8 1 oM12-28.
37 * R=10 1 OM10-12
38 R=20 "1 oM10-24
39 R=40 1 0M11-12
40 . R=80 -1 0M11-24
41 R=100 1 oM8-12
42 R=200 1 OM8-24
43 . R=400 1 OM9-12
44 R=800 1 OM9-24-
45 Z=1 1 OM13-10
46 Z=2 1 OM13-25
47 Z=4 1 OM14-10
48 Z=8 1 OM14-25
49 S=1 1 OM6-13
50 S=2 1 OM6-25 .
51  S=4 1 OM7-13
52 S=8 . 1 OM7-25
53 S=10 1 OM1-26
54 $=20 1 OM2-26
- 55 S=40 1 OM5-12.



Data Connectors (ID RO 100 cont.) A ' 203

OBSOLETE
Connector Pin ~ In From - Out To
ID (RO100) 56 S=80 1 OM5-27
57 S=100 1 OM1-12
58 '§=200 1 0M2-12 . .
59 S=400 * OM3-12
60 . ' $=800 1 OM4-12
61 - T=1 1 OM3-27
62 - T=2 1 OM4-27
63 . T=4 1 oM12-10
64 . T=8 1 OM12-29
" 65 T=10 1 OM10-13
66 T=20 1 OM10-25
67 T=40 1 0oM11-13.
68 T=80 1 OM11-25
69 T=100. 1 OM8-13
70 T=2Q0 "1 OM8-25
71 - T=400 "1 OM9-13
72 T=800 1 OM9-25 -
73 =1 1 OM6-18 -1 J1(100)-73
74 =2 1 OM6-34 1 J1(100)-74
75 =4 1 0M7-18 1 J1(100)-75
76 M=8 1 OM7-34 1 J1(100)-76
77 N=1 1 OoM8-18 1 J1(100)-77
78 N=2 1 OM8-34 1 J1(100)-78
79 N=4 1 OM9-18 1 J1(100)-79
" BO "N=8 1 0M9-34 1 J1(100)-80
81 e=1 1 OM13-14
82 - e=2 1 OM13-24
83" FS=1 1 OM10-18
84 p=1 1 OM1-33
85 '
86
87
88
" 89
90 .
91 .
92
93
94
95
96.
97
98

99 -.
100 -



: Data.Connectoréf (ID RO 60) . A . 204
(JO6) : : ' S

OBSOLETE ,
Connector Pin ' ~In From Out To
ID (RO60) 1 Y=1 1 OM3-29
2 Y=2 1 OM4-29
3 Y=4. 1 OM12-13
4 Y=8 1 0M12-31
5 Y=10 1 OM10-15
6 Y=20 1 OM10-27
7 Y=40 1 OM11-15
"8 Y=8Q 1 OM11-27 -~
9 . Y=100 1 OM8-15
10 - Y=2Q0 .1 OM8-27
11 - Y=400 1 OM9-15 .
12 Y=800 1 OM9-27 -
- 13 Y=1000 1 OM6-15"
14 Y=2000 1 OM6-27
15 Y=4000 . 1 OM7-15
- 16 © Y=8000 1 OM7-27
S17 Y=10000 1 OM1-28 -
18 Y=20000 1 O0M2-28
-19 Y=40000 "1 OMS-14
20 ~ Y=80000 1 OM5-29
21 Y=100000 1 OM1-14
122 ~ Y=200000 1 OM2-14
23 . Y=400000 1 OM3-14
24 Y=800000 1 OM4-14
25 V=1 - 1 OM6-14
26 V=2 "1 OM6-26
27 /=4 1 OM7-14
28 =8 1 OM7-26
29 V=10 1 OM1-27
3a V=20 1.0M2-27
31 V=40 1 OM5-13
32 V=80 1 OM5-28
33 V=100 1 OM1-13
34 V=200 ‘1 OM2-13
35 V=400 1 OM3-13
36 - V=800 1 OM4-13-
37 - W=1 1 0M3-28
38 W=2 1 OM4-28
39 W=4 1 OM12-12
40 - W=8 1 0M12-30
41 W=10 1 oM10-14
42 W=20 1 OM1Q-26
43 W=40 1 OM11-14
44 W=80 1 OM1%-26
45 W=100 1 OM8-14
46 W=200 1 OM8-26
47 W=400 1 OM9-14
48 W=800 1 OM9-26
49
50
51
52
© 53

54 to 60 not used



Data Connectors (Logic (I), Logic (C), Logic (P))

Connector

Logic (I)

~ Logic (C)

Lgoic (P)

Logic (M)

OBSOLETE

Pin In From

1 Init

2 K=1,3,6

3 - K=2,4,5,7

4 About

5 invalid code

6 cycle

7 Overflow

8 K=1,4,5

9 K=1,3,5,7

10 K=2,4,6 . B
11 Display dimmer 1 MISC 1-35-
12 PEP dimmer 1 MISC 1-12
13 "AND 1" Reinit :
14 . Sample command level 2

15 R1 signal to logic

16 R2 signal from logic 1 K2A-NO
-1 Overflow B

2 Overflow A

3. DVM input -1 K1A-NC
4 Clear A '
5 Clear B

6 core address reset init

.7 DM overflow lamp dimmer
8 shift DN level

1 W=5,6

2 init B

3 GR

4 prog GR

5 prog clr

6 COB

7 COA

8 CHB

9 CHA

10 W=1-4,7-8

11 a=V

12 _p=6

13 p=8

14 . p=9

15 p=10

16 init A

A (Red) Tape Busy Reset GD-17 (Tie Pt)
B (Blk) EOR (+5V) Prog T-28 '
C (White) Initiate Prog T-32

S T o T Y =y Wy

N T S T Y T Yy Sy iy G Uy W Gy TN T TN WY

Out To

SIA-C
S,C-C
S D-C

Sash-

INVAL
CYCLE
OVERF
ALG-1
ALG-J

PROG
PROG
1 Conn

-

-

Conn
Conn

=

Conn
Conn
PROG
DM3-J
DM3-1

PROG
PROG
PROG
PROG
PROG
PROG
'PROG
PROG
PROG
PROG

Conn
Conn
Conn .
Conn
PROG

PROG .

205 -

C

ID CODE lamp

lamp
LOW lamp
4

ALG-H

A-27
A-16
EXIT-1

f

COUNT(B) -N

COUNT (A)-N

coUNT(Aj-i
COUNT (B) -i

C-11

7 .
A-29
B-12
A-39.
B-26

Conn ‘Tape-b

" Prog C-

25



Switches I.D. Panelb

Switch

SY6C

(Period)

SY6D

SY6E

SY6F

Pin

O OBRNROENR O OANHOARNH A W0BRNHEOANKH O 05N SN

Function

100
200
400 -
800

100

100000
200000
400000
,800000
180000

400000

"NO LONGER USED

"In From

P b e e b e P I O P Y b b b e

[ G S N S W gy SY

J37-9
J37-18

J37-13-

J37-4
J37-2
J37-77
J3716
J37-12

J37-26
J37-30
J37-34
J37-22
J37-25
J37-33
J37-21
J37-29

J36-26

J36-30
J36-34
J36-22
J36-25
J36-33
J36-21
J36-29

J36-9
J36-18
J36-13
J36-4
J36-3
J36-7
J36-16
J36-12

Out To

206



207

Connectors .
OBSOLETE
Conn Pin . Out To In From
Misc A " Busy Reset (Red) : - 1 Logic Misc A-4
EOR (Black) o .. 1 Logic Misc A-12

Gen Init (White) A .1 D25-1

NWOZI2rGITMmo O we

P



Preset Decode Divider

7

WUV A WRN R

' ¥5v

- From . To

Gnd

"(J36-21)

J36-29

(336-25)
(336-23)

© J36-33

©.336-35

' (J36-27)
. 70-6



. Preset Decode Divider
J70 '

From . . To

+5v
Gnd
(J36-5)
(J36-~7)
. (036-3) . 71-26
J36-14
J36-12

Voo N U A NN

21 ‘ - . J36-16

31 . (J36-10)

33 o J36-19



JSI'Bogrd
(EECO-L0G-2210) -

WO NAUVT A WKWNE

Pin .. - Function
- +5 VDC
Gnd
Output
~ Output
Output
10 ©* Output
11
12
13 g Output
14 ' ~ Output
15.
16
17
18
19
20
21
22
23 ,
24 Input
25 ' ‘ ,
26 " -+ Count Input
27 Reset Input
28 '
29
30
31 ~_ Qutput
32 - Count Input
33 _ ' ’
34 ~ Reset Input

In From

i

i

J36-14
J36-19
J36-5

J36-23

J36-35
J36-31

J36-27

J51-6

1 J51-34

J36-10

J50-10

J50-27

Out To

1 J51-26

1 J51-27



J50 Board
(EECO-LOG*ZZIO)

- Pin

VB JD VD LN -

- Count Input

~ Reset Input

- Function ~In From
- +5 VDC
- Gnd A
_ Ouput 1 J37-5
Output 1 J37-19
Output 1.J37-14
Output 1 J37-23
Output 1 J37-31
Output 1 J37-35
- Input. 1 J37-27‘
Count Input 1 J50-6
Reset Input 1 .J21-14
Output 1 .J37-10

Out To

1 J50-26

1 J51-32

"1 J51-34

1J71-12

1 J50-27



. J36 Board -

(Diode)

Pin - Function In From . Out To

1 +12 vDC _
2 Y=1 1 SY6F-1
3 1 J06-1
4 1 SY6F-8 -
5 , : 1 J51-6
6 Y=2 . 1 J06-2
7 ' 1 SY6F-2
8 _

9 1 SY6F-1
10 1 J51-31
11 Y=8 1 JO6-4
12 1 SY6F-8
13 1 SY6-4
14 1351-4
15 Y=4 -1 J06-3
16 - 1 SY6F-4
17 ,
18 1 SY6F-2
19 - 1 J51-5
20 Y=40 1.J06-7
21 : 1 SY6E-4
22 1 SY6E-8
23 1 J51-10
24 Y=10 1 J06-5
.25 ' 1 SY6E-T
26 " 1 SY6E-1
27 - , 1 J51-24
28 - Y=80 1 J06-8
29 S 1 SY6E-8
30 1 SY6E-2
31 . 1 J51-14
32 Y=20 - 1 J06-6
33 o 1 SY6E-2
34 1 SY6E-4
35 1 J51-13



. J37 Board

(Diqde)

Pin

W oo~ UTH N M=

Function In From

+12 VDC
Y=1000

Y=2000

Y=8000

Y=4000

Y=400

Y=100

Y=800

Y=200

I

e S S Y Sy S E i WG U

I Y e N T

Out To

JO6-13 .-
syec-T
SY6C-8
J50-4

J06-14
SY6C-Z

SY6C-1
J50-31.
JO6-16
SY6C-8
SY6C-4
J50-6
J06-15
SY6C-4

SYeC-2
J50-5

J06-11
SY6D-4
SY6D-8
J50-10
J06-9
SYeD-1
SY6D-1
J50-24
JO6-12
SY6D-8

. SY6D-2

J%0-13
JO6-10
SY6D-2
SY6D-4
J50-14



ID Connector

Connector

J100
(RO)

000~ O U St N

- Pin

P R R YoYYoYoyeVoyoPoyeyeleVeX=-R=E=-0=R=

Function

U=10000

U=20000

U=40000
U=80000
U=1000
U=2000
U=4000
U=8000
U=100
U=200

U=400

oo
o

wononmoun
O R NRL ORNRF QAN

—
[N oo NN
(@]

200

| L L | | | | I | T | A T T O ¢ S T | N N 1
e
(o]
]

80

800

NNNN XD
. n u un

In Fromx-

o b b b e e e b R e b e e

J39-15 ©

J39-11

J39-6

J39-2

J39-20°
1 J39-24
J39-28

J39-32
J40-15
J40-11

- J40-6

J40-2

J40-20
J4a0-24
J40-28

J40-32

J41-15
J41-11
J41-6
Ja1-2

To be Wired In.

[ S B e T S O T S S T N N

“Qut To

J73-3
J73-2 "
J73-1
J73-4
J72-15
J72-13
J72-14
J72-12
J72-3
J72-2
J72-1
J72-4
J73-15
J73-13
J73-14
J73-12
J74-3
J74-2
J74-1
J74-4
J74-15
J74-13
J74-14
J74-12



ID Connector-

Connector

J100
(RO) -

‘Pin

49

© 50

51

. 52

53

54
- 55
. .56
57

58
59
60

61

62
63
64
65

- 66

67
68
69
70
71

72

73
74
75
76
77
78
79
80

.81

82
83
84
85

- 86

87
88
89
90
91
92

- 93

94

- 95

96
97
98
99
100

MMM ZZZ2 Z 22 R 3333 e 3

Function

wmnmunumununinn
nowonounonon
&N =00 RN

200

00

LN | | 1 R S | T A | 2 | A | N | N | | | 1 N {2 ¢ | N | I 1}

2]
=l N =00 RARNEFEORAN-

=

In From

g e T T S S R e e e e o M s Bl

Ja2-2
J42-6
Ja2-11
J42-15
J42-20
J42-24

'J42-28

J42-33
Ja3-2
J43-11 - -
J42-6
J43-15

. J43-20

Ja3-24
J43-28
Ja3-32
Ja4-2
J44-15
J44-6
J44-11
Ja4-20
Ja4-24
Ja4-28
J44:32
ID(100)-73
ID(100) -74
ID(100)-75

ID(100)-76

Ip(100) -77
I1D(100)-78

ID(100)-79
ID(100)-80

[ T S QS gt gy S G SN

-

Out To

J26-21
J26-22
J26-24
J26-28

. J26-31

J26-32
J26-34
J26-35

K12A-C
K13A-C



=
o

H RN O N

o
]

= N
oo
oS

acg I O000

' J77

~J74

(J100-23)

(J100-22)
(J100-21)
(J100-24)

J100-36
J100-34
J100-35
J100-33

J06-35

J06-33

0 JO6-36

J06-40 .

J06-38

J06-39
J06-37

J73

J75

12
13
14
15

12

376 13

12

14

{
-
o i
=

{

{

15~

J06-34

O R A A

14 -
15

DHIH == SSES== << <<

13

non nu

(L I T |

0w = AN )—‘Al\)g = SN 00~ NN

~ X
non
-
=]

200
R=400

T
—
()
o

O U g T G U Y T Y S G S W

w
=
a
o
o

SO0
QOO

J76-1
J76-2

J76-3

J76-4

J76-12
J76-13
J76-14
J76-15 :
J73-1
J73-2
J73-3
J73-4

J73-12

J73-13

J73-14
J73-15

J06-27
J06-26
J06-25
J06-28

J06-35
J06-34
J06-33
J06-36

J06-48
J06-46
JO6-47
J06-45

J06=40
J06-38
J06-39
J06-37

J100-44
J100-42
J100-43
J100-41

" J100-36
J100-34
J100-35
J100 33

U g T R S S AU P T S S g U g VOO NI U



ID Connector’ .

Connzctor

JO6
(RO-60)

O OoO~NOUVT & WKW

Pin AFunction
Y=1
Y=2
Y=4
Y=8
Y=10
Y=20
Y=40
Y=80
Y=100
- 10. Y=200
11 y=400 { OK
12 Y=800
.13 Y=1000
14 Y=2000
15 y=4000  OK
16 'Y=8000
17 Y=10000
i8 Y=20000
19 'Y=40000
20 © Y=80000
21 Y=100000
22 Y=200000
" 23 Y=400000
24 Y=800000
25 . V=1
26 V=2
27 V=4 -
28 V=8
.29 V=10
30 V=20
31 V=40
32 V=80
33 V=100
34 V=200
35 V=400
36 V=800
37 W=1
38 W=2 -
39 W=4
W=8
W=10
42 W=20
43 W=40
W=80
45 W=100
46 W=200
47 © W=400
48 W=800
49
50
52
53
54

'55 to 60 not used

In From

P T S N T

J36-2
J36-6
J36-15
J36-11
J36-24
J36-32
J36-20

J36-28

J37-24
J37-32

J37-20

J37-28
J37=-2
J37-6
J37-15

J37-11.

J38-2
J38-6

J38-15
J38-11
J38-24

J38-32 -

J38-20
J38-28

e e e e e e Nl e N R e Y =y W G Urauy e

Qut To

J75-3

J75-2
J75-1
J75-4
J75-15
J75-13
J75-14.
J75-12
J76-3
J76-2
J76-1
J76-4
J76-15
J76-13
J76-14
J76-12
J77-3
J77-2
J77-1
J77-4
J77-15
J77-13
J77-14
J77-12



GUIDE SECTION

TABLE OF CONTENTS

Guid Conn (Power)

Guid Panel and Terminal Strip
Guid Conn (RO) and Exit Conn
Guid Conn (RO)

BCD 1
BCD 2
BCD 3
BCD 4
BCD 5
BCD 6 .

Error Generator #1 (Filter)

Error Génerator #2 (X)

Error Geﬁerator #3 (X)
Error'GeneratorA#4 )

Error Géﬁeratdr #5 (Y).
Errdr'Génefator #6

Oscilloscope Board

Shutter Ckt.

Lock Detectdr

Misc 4

Miéc-5~

Misé“6

Centering and Offset Control 1 (X)
Centering. and Offset Control 2 (Y)
Analog Gate 1 and Analog Gate 2

Operational Amplifier #1 and Opérational
Amplifier #2

EECO Board #1 (2252)
EECO Board #2 (0225).

Frequency Divider and Focus Current Adj.

227

Page

208
209
210
211
212
213
214

215

216
217
218
219
220

221
222

223

224

225
226

1228
229

230

231
232

233
234
235
236



Resistor Board
Resistor Board
Resistor Board

‘Resistor Board

Panel Swithces

Panel Switches
Panel Switches
Panel Switches
Panel Switches
Panel Switches

Panel Switches

. Panel Switches’

Panel Switches

Panel Switches
Relay Panel
"~ Relay Pénel
Relay Panel

#1 (X Center qurd)
#Z»tY Center Coord)
#3 (X Center Offset)
#4 (Y Center Offset).
(®) |

(D)

(E)

(E)

(F)-

(F)

G)

(G)

(Misc)

(Misc)

Rear Panel Potentometers

View/Guide Mirror Control (Obsoléte)

Drive Connector

(Obsolete)

Ragé

237
238
239
240
241

T 242

. 243
244

245

246 -
247
1248
249
250,
251

252

253
254
255
256



. 208 -

OBSOLETE.
Guidance Connectgr'
Connector Pinv * Function ' - . " In From  Out To
Drive 'AA AS '
(55-Pin) BB Ag
cC  Mod 1 LS (out) . "1 Conn Exit-R
DD - ‘Base Ring L.S. (C.C.W. Common) 1 Conn Exit-C
EE Mod 2 L.S. (out) - . 1 Conn Exit-4
FF Base Ring L.S. (C.C.W. NC) 1 Conn Exit-B
GG | |
HH
Power Connector
1 Gnd
2 +15 VDC
3 -15.VDC
4 ID1 H.V. Adj.
5 +5 VDC
.6 +12 VDC
7 . -12 VDC
8 +28 VDC



Guidance Panel

Switch ' Pin - In Frem - Out To
Theta Dimmer 1,5
: 27
3 Gnd
4 +28 VDC .
Display Dimmer 1,5
3 (Gnd) .
4 +28 VDC ) B 1 S Shut B-C
Vernier Offset Control 1 -15 vo¢ 1 T.S. 1 Vernier Y-1
AX 2 Err Gen 3-2 '
3 +15 VDC 1 Vernier Y-3
Vernier Offset Control 1 -15 VDC 1 Vernier x-1
' AY 2 : 1 Err Gen 5=2
3 +15 VDC 1 Vernier x-3

TERMINAL STRIP

- 4 +  —e-e- . Goes to.+10
3 - --e-- Goes to -10
B BT Goes to.Pin 9 Locations on Sw.
2 PO +5 Also
1 - - Gnd Also
4 c ----- Goes oﬁf to R.O.
.




Guidance Connector

Connector

Exit

RO (60-Pin)

Power

= E G m>z:w12:§vr‘7:t¢zﬁciTsms:(ntw >

OO UVTH NN

Pin

N o N

49
50
51
52

Function

¥15
Vert Defl. (y)

- Horiz Defl. (x)

-15
ID 1 Shutter L.S. (close)’

ID 1 Shutter L.S. Metor (green)

Focus Comm .
Focus

 Gnd

Gnd
Gnd

- Shutter L.S. (open)

_ Shﬁtter Motor (red)

Vert. Deflection (y)

Horiz Deflection (x)

Shutter L.S: Comm & Gnd
Telescope Guide Relay Command
A8 Telescope Guide Sig (x)
EX- (out) '

Ao Telescope Guide Sig (y)

EY (out) ' '

G=400

G=800

53 to 60 not used -

Gnd
+15 VDC
-15 VDC

+5 VDC

+12 VvDC
-12 'vDC
+28 VDC

In

- and

From Out
1
1.
1
- : 1
Shut-11
Shut-5
1
Shut-6
1
: 1
-Shut-10
. 1
1
1
1
1
1
"ErrGenl-15
ErrGenl-3
. BCD 6-14
BCD 6-12-
1
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To

Conn Drive-C
Conn Drive-FF
Conn Drive-DD
Conn Drive-z

~ Conn Drive-P

Conn Drive-q

Conn Drive-CC -

Conn Drive-i
Conn Drive-EE
Conn Drive-j
Err Gen 1-2
Err Gen 1-18

Stel B-C
K5A N.O.

K5C N.O.

0SC-T



Guidance Connector

Connector - Pin  Function In From = . Out To
RO (60-Pin) 1 D=1 1 BCD 1-3
2 D=2 1 BCD 1-2
-3 D=4 1 BCD 1-1
4 D=8 1 BCD 1-4:
5 D=10 1 BCD 1-15 -
6 D=20 1 BCD 1-13
7 D=40 1 BCD 1-14 -
8 D=80 1 BCD 1-12.
9 D=100 1 BCD 2-3
10 D=200 1 BCD 2.2
11 D=400 1 BCD 2-1
12 D=800 1 BCD 2-4
13 E=1 1 BCD 2-15
14  E=2 1 BCD 2-13
15 E=4 1. BCD 2-14
16 E=8. 1 BCD 2-12
17 E=10 1 BCD 3-3
18 - E=20 1 BCD 3-2
19 E=40 1 BCD 3-1
20 E=80 1 BCD 3-4
21 E=100 1 BCD 3-15
22 E=200 1 BCD 3-13
23 E=400 1 BCD 3-14
- 24 E=800 1- BCD 3-12 -
25 | E
26 F=1 1 BCD 4-3
27 F=2 1 BCD 4-2
28 F=4 1 BCD 4-1
29 F=8 1 BCD 4-4
30 F=10 1 BCD 4-15
31 F=20 1 BCD 4-13
32 F=40 1 BCD 4-14
33 F=80 1 BCD 4-12
- 34 F=100 1 BCD 5-3
35 F=200 1 BCD 5-2
. 36 F=400 1 BCD 5-1
37 F=800 1 BCD 5-4
38 ' : : .
39 G=1 1 BCD 5-15
40 G=2 1 BCD 5-13
41 G=4 1 BCD 5-14
42 G=8 1 BCD 5-12 .
43 G=10 1 BCD 6-3
44 G=20 1 BCD 6-2
45  G=40 1 BCD 6-1
46 G=80 1 BCD 6-4
- 47 G=100 1 BCD 6-15 -
48 - 6=200 1 BCD 6-13
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Guidance Béards (DD)

"BCD 1

Pin . Function In From Out To

1 D=4 1 Conn RO-3
2 - D=2 1 “Conn RO=2
3 D=1 . 1 Conn RO-1
4 D=8 : 1 ~ Conn RO-4
5 - Input- 4 1 SDA-4 '

6 ~ Input 3 1 SDAjS

7 Input 5 1 SDA~5

8 Inputil- 1 SDA—_

9 Input 7 1 SDA-7

10 Input 6 1. SD,-6

11 Input 2 1 SD -2 o

12 - D=80 | 1 Conn RO-8
13 . D=20 1 . Conn. RO-6
14 D=40 1 _Conn RO-7
15 D=10 1 Conn RO-5
16 Input 5 1 SDB—S - g :
17 Input 1 1 SDg-1

18 - Input 4 1 SDg-

19 - Input 7 1 SDB—7

20 - Input 6 1 SDy-6

21 Input 2 1 SDB—Z'

22 Input 3 1 SDg-3

23 Input 9 1 SDg-9

24 . Input 8 1 SDy-8

25 - Input 8 1 SD,-8

26  Input 9 1 SD,-9"

27 ' :

28 e

29 +5VDC Back row pins

] 30 Gnd "t 1" Al



Guidance Boards (DD)

O 00 N O U&=

BCD 2

Pin = Function In From Oout  To
D=400 1 Conn RO-11
-D=200 1 ~ Conn RO-10
D=100 1 ~Conn RO-9
D=800 1 _Conn RO-12
Input 4 1 C -4 .
TInput 3 1 SD-3
Input 5 1 'SDC
Input 1 1 C-l
Input 7 1 SDC 7

10 - Input 6 1 SD.-6

11 Input 2 1 SD-2

12 E=8 1 Conn RO-16

13 E=2 1 ‘ Conn RO-14

14 E=4 1 Conn RO-15

15 E=1 - 1 Conn RO-13

16 Input 5 1 SEA 5 ' .

17 input 1 1 A-l

18 Input 4 1 A -4

19 Input 7 1 SEA 7

20 “Input 6 1 SE,-6

21 Input 2 1 SEA

22 - Input 3 1 A -3

23 Input 9. 1 A -9

24 Input 8 1 SEA 8

25 Input 8 1 SDC -8

26 Input 9 1 SD--9

27 *

28

29 +5 VDC Back row pins

30 ‘Gnd " " "
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Guidance’Boards (DD)

BCD 3
vPin Function " In “Form- COut ‘To

1 E=40 1 * Conn RO-19
2 ‘E=20 1 " Conn RO-18
3 E=10 1 Conn RO-17
4 'E=80. _ 1 Conn RO-20
5 Input 4 1 SEB-4

6 Input 3 1 SE;-3

7 TInput 5 o1 SEB-SV

8 Input 1 1 SEp-1

9 Input 7 1 SEg-7

10 Input 6 1 SEé-6

11 ‘Input 2 1 SEp-2 o

12 E=800 "1 Conn RO-24
13 E=200 1 . Conn RO-22
14 E=400 1 " ‘Conn RO-23
15 E=100 1 Conn RO-21
16 Input 5 1 ,SEC—S

17 " Input 1 1 SE -1

18 Input 4 1 SE -4
19 “Input 7 1 SE-7

20 Input 6 1 SE -6

21 - Input 2 1 SE -2

22 ~ Input 3 1 SE.-3

23 - - Input 9 1 -SEC-9

24 Input 8 1 SEC-S

25 Input 8 1 SEp-8

26 Input 9 1 SEB-Q

27 '

28 _
- 29 +5.VDC Back row pins

30

Gnd 1" 1" 1"
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Guidance. Boards (DD)

BCD 4
" Pin . Function In From Out To
1 F=4 1 © Conn RO-28
2 F=2 1 -Conn RO-27
3 F=1 1 ~ Conn RO-26
4 F=8 1 Conn RO-29
5 Input 4 1 SFA 4
6 - Input 3 1 SFA 3
7 ~ Input 5 "1 SF -5
8 Input 1 1 SFA 1
9 Input 7 1 ;SFA 7
10 Input 6 1 A )
11 Input 2 1 SFA 2
12 F=80 1 ‘Conn RO-33
13 F=20 1 Conn RO-31
14 F=40 . 1 Conn RO-32
15 F=10 _ 1 Conn R0O-30
16 ~Input 5 1 SFB 5
17 Input 1 1 SFy-1
18 Input 4 1 SF -4
19 Input 7 1 SFy-7
20 Input 6 1 SF5-6
21 ~Input 2 1 SFB
22 “ Input 3 1 SFB 3
23 Input 9 1 SFB -9
24 Input 8 1 SFB
25 Input 8 1 SFA 8
26 Input 9 1 SF,-9
27
28 ‘
29 . +5.VDC Back row pins
30

Gnd " " "
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GuidancebBoards {DD)

BCD 5 B

Pin = Function In From  Out- To

1 F=400 1 Conn RO-36
2 F=200 1 Conn RO-35
3 F=100 1 . Conn. RO-34
4 ~ F=800 1 _ Conn R0-37
5 Input 4 1 SFC~4.

6 Input 3 1 SFC-S

7 Input 5 1 SF,-5

8 Input 1 1 SFC~1

9 Input 7 1 SF.~7

10 Input 6 1 (SF.-6

11 Input 2 1 SFC—Z

12 G=8 ' 1 - Conn RO~42
13 . G=2 1 Conn RO-40
14 G=4 1 Conn RO-41
15 G=1 1 - Conn RO-39
16 Input S 1 SGA~5 :

17 Input 1 1 5G,~1

18 ~ Input 4 1 SG,-4

19 Input 7 1 SG,~7

20 Input 6 1 SGA~6

21 Input 2 1 SGA~1

22 - Input 3 1 5G,-3

23 Input 9 1 SGA-Q

24 " Input 8 1 SGA-S

25 Input 8 1 SE,-8

26 Input 9 1 SF -9

27

28 :

29 +5 VDC Back row pins

30

Gnd 1 1"t 1
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Guidance Bbafds (DD)

BCD 6
Pin-. A“Function In From Out To
1 G=40 1 Conn RO-45
2 G=20 1 -Conn RO-44
3 G=10 1 -Conn RO-43
4 G=80 1 Conn RO=46
5 Input 4 1 SGB-4 .
6 Input 3 1 SGB—S
7 Input 5 1 SGB—S.
.8 Input 1 1 SGB-l
9 Input 7 1 SGB-7
10 .Input 6 1 SGB-6
11 “Input 2 1 SGy-2
12 © G=800 1 “Conn RO-50
13 G=200 1 Conn RO-48
14 G=400 1 "Conn RO-49
15 G=100 1 Conn RO-47
16 Input 5 1 SG-5 L
17 “Input 1 1 SG-1
18 Input 4 1 SG.-4
19 Input 7 1 SGC-7
20 Input 6 1 SG.-6
21 Input 2 1 SGC—Z
22 Input 3 1 SGC-S
23 - Input 9 1 SG.-9
24 Input 8 1 SGC-8
25 Input 8 1 SGp-8
26 Input 9 1 SG-9
27
28 S
29 ~ +5 VDC Back row pins
30 ’ Gnd " " "



Error Generatofil
Board (Filter)

Pin

W 0o~ U NN

T RECHVMIUZICARLGITIOOO®

Function -

”Y”_SWeep Coil Driver (fdbk.)
"Y" Sweep Coil Driver

'nyn EITOI Output

Lo-Pass Filter Adj (Y)

- "Y" Sweep Coil Input

+15 VDC -

"Y'" Error Input

UX" Error Input

nx Sweep Coil Input
"X" Error Output
Lo-Pass Filter Adj (X)

"X'" Sweep Coil Driver (fdbk.)
"X" Sweep Coil Driver

Gnd

-15 yDC

In

-

—

From .

Err Gen 5-18
Conn Exit-W

Err Gen 5-U
Misc 5-R
Err Gen 5-17

"Err Gen 3;17

Err Gen 3-U

Err Gen 3-18
Conn Exit=X

Misc S-V

. Out
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To

Misc 5-16

Misc 5-T

Err Gen 2-U 1 ‘Misc 5-§



Error Generator 2

Board (X)

Pin Function In

1 Sample/Hold

. Sample/Hold Relay

3

4

5 Error Gen Driver (X)

¢ :

7 Intergrader Lock Cir.

8 "X'" Error Centering Adj 1

9 X Signal Output

10

11

12

13

14

15

16 1KC Square Wave 1

17

18
-12 yDC 1
+15 VDC 1
Zero Set Adj
ID 1 Err Gen Signal Input (coax)l
Zero Set Adj
-15 VDC 1
Gnd 1

<CcCcHWnImUIUZIrRRUITTOHmoO w>

From Out

EECO 1-13

Err Gen 4-A
Err Gen 3-B 1

Conn Coax

Err Gen 4-U 1
Err Gen 3-A 1
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" To

Err Gen 3-P
Err Gen 3-1

Err Gen 6-6

Err Gen 4-7

X Err Center
Adj-2

Err Gen 6-10
Err Gen 4-9

Err Gen 4-B
Misc 5-P

Misc S-N

Err Gen 1-V
Err Gen 4-V




Error Generator #3

Board

Pin

CHVWIUZRr RGN D>

<.

(X)
Function . ' In From
Sample/Hold Relay 1 Err Gen 2-2
AX Control ' : ‘
X SweepFInput
"X'" Sweep (Coax) 1 Err Gen 5-7*
Error Output ' ~
"X" Sweep Coil Driver (feedback)
Gnd _ . 1 Err Gen #5-A
+15 VDC ' 1 Err Gen 5-B-
Sample/Hold ' 1 Err Gen 2-1
"X" Sweep Coil Input
-15 vDC L 1 Coc 1-V
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Out To

1 AX Adj-2

1 Err Gen 5-4

1 Err Gen 1-11
1 Err Gen 1-17
1 Err Gen #2-V
1 Err Gen 2-B

1 K2B-C
1 Err Gen 1-13
1 Err Gen 5-V



Error Generator #4

Board (Y)
Pin . Function
1 Sample/Hold
2 Sample/Hold Relay
3 .
4 i
5 Error Gen Driver (Y)
6 Sweep Control
7 Integrator Lock Cir
8 "Y' Error Centering Adj
9 Y Slgnal Output
10
11
12
13
14
15 o A
16 "Inverse" Error Driver
17 '
18
A -12 VDC
B +15 VDC
C ' :
D
E
F
H
J
K
L
M
N
P
S
T o
U -15 vDC
Vo Gnd

In From

1 Err Gen 2- 7

1 Err Gen 2-9

1 EECO 1-14

1 Misc 4-V -

1 Err Gen 2-B

1 Err Gen 5-V
1 Err Gen #2-V
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Out To

1 Err Gen
1 Err Gen

vy

1 Err Gen 6-5
1 Err Gen 5-13
1 S Sweep 5-C .

1,Y,Err.Centef Ad:

1 Err Gen #2-A
1 Misc 5-R

1 Err Gen 2-U
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Error Generator'#s

CHOURUVZECARQGITNOUO®E >

-Board (Y).
Pin- Function . ' In From o ~ Out To
1 - Sample/Hold Relay 1 Err Gen 4-2
2 ~ AY Control 1 AY Adj-2
3 62.5 cps Input - 1 Div Board-24
4. "X'"-Sweep Input - (Coax)- =~ ~ -1 Err Gen 3-12% S
5 i
6 i . . N . ) .
7 "X" Sweep (Coax) 1 COC 1-5* 1 Err Gen 3-16
8 : ' S L
9
10
11
12 - ' | _
13 Signal Indicator B Err Gen #4-6
, ' 1 Lock Det-14
14 Variable Sweep Adj : _ 1 Misc 5-U
15 . o : '
16 "Y" Sweep. (Coax) 1 COC 2-5*
17 Error Output (Coax) _ _ 1 Err Gen 1-8
.18 "Y' Sweep Coil Driver (feedback) | 1 Err Gen 1-1
Sample/Hold 1 Err Gen 4-1
"Y' Sweep Coil Unput | | 1K 2 C-C
' - ‘ 1 Err Gen 1-6
v

-15 vDpC ' 1 Err Gen 3-V 1 Err Gen 4-U



Error Generator #6

Board
Pin - Function
1
2 .
3 Sample Timing Pulse (Y)
4
5 Sample Pulse (Y)
6 Sample Pulse (X)
7 4.V. #1 Control
8 . .
9 : H.V. Gain Control (3)
10 X Signal Input
11 H.V. Gain Control (2)
12 - :
13
14 :
15 H.V. Limit Control (2)
16 '
17 Sample Timing Pulse (X)
18 :
A
B
C. Gnd
D .
E
F
H .
J +12 VDC
K
L
M -12 vbC -
N . .
|4
R
g
T
U
-V - +5 VDC

In From. : ' Out To

1 EECO 1-13
1 Err Gen 4-5
1 Err Gen 2-5
1 Conn.Power-4 -
1 Misc 5-K

1 Err Gen 2-9
1_Misc 5-L

1 Misc 5-M

1 EECO 1-14



Osilloscope Board

Pin

O OO VTR RN

“C B UZRox G MO AW

Function - _ In

Signal- Input

view/Auto Lock (Y)

"X'" Telescope Error

Input Driver (250 cps)

+12 VDC o | 1
Signal»Input ,
Error/Telescope Error Input

"Y"'Telescope Error

Error/Telescope Error Input

"X Input of Scope

"Y" Input of Scope

View/Autd Lock (X)

Gnd ' : 1

-12 ypC : 1

From

Conn Power-6

Conn Power-1

Conn Power-7

Out .

[y Y
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To

K1A-NO

'K1B-NO

K4A-C

EECO 1-26

K3A-NO
K4B-NO

K4C-C

K5B8-C
Scope "X'' Input
Scope "Y" Input

K2C-NO

Lok Det-V
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Shutter Ckt.

Board

Pin Function - L. In From . ' Out To

1 +28 VDC » 1 VU/GD-1 _ 1 Coc 1-B

2 +28 VDC : A

3

p ‘ _ _ | _

5 - Shut. Opn. Line (Green) Motor S 1 Conn Exit-E
6 Command Opn. L.S. ‘ ) 1 Conn Exit-N
7 Output-Shut. SW, 1 Shut.SW. B-NC
8 , . v

9 | A

10 Shut. Clo. Line (Red) Motor 1 ‘Conn Exit-S
11 Command Clo. L.S. 1 Conn Exit-E
12 Shut. Dimmer Line 1 Misc 6-34

13 Shut. Opn. Light 1 Shut., Lamp D
14 : : :

15 Output-Shut. SW. o 1 Shut. SW. A-NO
16 . Overload - ’ : ‘

17 Shut. Emg. - Light ' R 1 Shut. Lamp C
18 Output-Shut. SW. 1 Shut. SW. A-NC
A +12 VDC 1 VU/GD-V - 1 Lok Det-U

B Gnd 1 VU/GD-A - 1 Lok Det-B

2]

E

F

H

J

K

L

M

N

P

R

S

T

U

v (Gnd)



Lock Detector ‘Board

Pin -

O 00NNV RA NN

<o HNIUVZICo RGO T TIONO O W

Function = = In From

Telescope -Guide Relay Control

Auto Lock Control

-Gnd (Shield)

Lock Lamp Control

:.Output R K1—6 K2—6

Signal Indicator - © AMP 1 out
+15°vDC. . 1 - Conn Power-5
Gnd 1 Shut-B
Gnd ‘

+5 VDC 1 Conn Power-5
+12 YyDC 1 Shut-A

-12 yDC B 0SC-V

226

Out To

1 S Tel B-NO
1 K2D-NO

1 Lock Lamp

Err Gen 5-13

1 Misc .4<B

1 Misc 4-T

1 Coc 1-A

1 Misc 4-A

1 Misc 5-V
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Misc 4 Board

Pin Function - In From ' Out To
1 nx't Sweep 1 Coc 1-5
2 +10V Output 1 SF4 H-4
3 Voltage Adj. (3) 1 Misc 5-F
4 Voltage Adj (2) 1 Misc 5-J°
5 Voltage Adj (1) 1 Misc 5-H.
6 1 -,
7. ‘ « -
8 T vyt Sweep ' ' 1 Coc 2-5
10
11
12
13
14‘ o - o :
15 Voltage Adj (3) : 1 Misc 5-D
16 -10V Output ' 1 SF4 H-3
17 ' ,
18 Square Wave Input 1000 cps - o 1 EECO 1-13
A +12 VDC 1 Loc Det-U - -
B +15 VDC - 1 Loc Det-A 1 Coc 1-E
D
E.
F
H
J
K
K -
M
N
P
R
S ‘ » :
T Gnd o 1 - Lok Det-B’ 1. Coc 1-C
U -15 vDC 1 Conn Power-3 1 Coc 2-V
\Y

212 vbe | { Lok Det-v - 1~ Err Gen 4-A



Misc 5 Board
(Trim-Pot Adj):

Pin Function _ In From 5 Out
1

2

3

4

5

P

7

8

9 .

10

11

12

13

14

15 | - ’

16 Filter Adj "Y" (2) : 1 Err Gen 1-5

17 ' . o

18

A

B.

C . _ :

D Volt Reg Adj-(3) 1 Misc 4-15

E : . N

F Volt Reg Adj+(3) 1 Misc 4-3-

H - Volt Reg Adj+(1) . 1 Misc 4-5

J Volt Reg Adj+(2) 1 Misc 4-4

K H.V. Gain Adj (3) 1 Err Gen 6-9

L H.V. Gain Adj (2) 1 Err Gen 6-11°
M H.V. Gain Adj (2) 1 Err Gen 6-15

N Err Gen Zero Adj (3) 1 Err Gen 2-F .

P Err Gen Zero Adj (1) 1 Err Gen 2-C

R +15 vDC -~ ' 1 Err Gen 4-B 1
S -15 vDC- 1 Err Gen 1-V

T Filter Adj "X" (2) 1 Err Gen 1-16
U Var. Sweep Adj (2) 1 Err Gen 5-14
\Y Gnd ' 1 Err Gen 4-V 1
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To

Err Gen 1-7

Err Gen 1-A



Misc 6 Board
(Dimmer Resistors)

Pin Function In From
1 .

2 Offset Lamps C,D

3 : A

4 Drift Lamps C,D

S S

6 ID4 Lamps C,D

7 S

8 ID3 Lamps C.D

9 .

10 . PTG Lamps C,D

11 -

12 Pep Lamps C,D . : .
13 :

14 - Telescope Lamps C,D

15

16 Sweep Lamps C,D

17

18

19

20

21 '

22~ Common Side

23 ' '

24

25 - :
26 Mirror C,D 1 KL1 A-NO
27 o

28 - Cooling Lamps

29 -

30  White Lamps AB*

31 o

32 Spare

33 _ :

34 Shutter Lamp (open)

35° .

* All white lamps'on switches to be tied together.

':Out>
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To

S Offset A-C
S Drift A-C
S ID4 A-C

S 1D3 A-C

S PTG A-C

.S Pep A-C

S Tel A-C

S Sweep A-C.

Q34-Emitter

S Cool-?

~ Lamps AB

Shut-12



O U A N

16

VCentering & Offéet Control'l

Board (X)
Pin Function
"X'" Coord Adj
"X'" Center Coord. Control
Center. Coord. Gain "Input"
8 X=100- -
9 X=1
10 -
11 X Coord. Gain
12 R
13 "X'"" Centering "Input"
14 Offset Gain "Input"
15 X=10
X=1
17
18
A +5 yDC -
B. +28 VDC
C Gnd
D. '
E +15 -yDC
F -
H _
J X=10
K
L (Gnd)
M
N . .
p Center Coord. Gain '"Qutput"
R _
S X=100
T Offset Gain ''Output
8] "X" Offset Control
\Y

-15 VDC

In

—

From

Misc 4-1.

Lok Det-H
Shut-1 .
Misc 4-T .~

Misc 4-B

Coord Gain
Adj-3

Offset Gain
Adj-1

Coc 2-V

Out

—
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To.

Err Gen 5-7
S Drift B-C.
Coord. Gain
Adj-1

SD3 F-C

SD3 D-C

Coc 2-18

X-Center Adj-2

Offset Gain

Adj-3
SF4

F-C
SF4 E-C ..

Coc 2-A
Coc 2-B
Coc 2-C

Coc Z—E

SD3 E-C

SF4 Co-C-

S Offset B-C
Err Gen 3-V
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Centering & Offset Control 2

Board - (Y)
Pin Function - In From Out To
1 "Go'" Lamp Control - o 1 Drift Lamp-D
2 "Go" Position ' ~ 1 S Drift A-NO
3
4 _ | a
5 "Y' Coord. Adj. : 1 ' Misc 4-8 1 " Err Gen 5-16
6 "Y' Center Coord. Control 1 S Drift B-C
7 Center Coord. Gain '"'Input" ; 1 Coord Gain Adj-1
8 - Y=100 . : . 1 SE3 F-C
9 Y=1 " ' : 1 - SE3 D-C
1o : . o .
11
12 : | . |
13 "Y' Centering "Input" - : 1 Y Center Adj-2. '
14 Offset Gain "Input" _ 1 Offset Gain '
‘ ' : Adj-3 '
15 ©Y=10 : 1 SG4 F-C
16 Y=1 1 - Sg4 E-C
17 . : : - :
18 X Coord Gain " 1 Coc 1-11
A +5 VDC _ 1, Coc 1-A .
B 428 VDC : : 1 Coc' 1-B
C Gnd T . 1 . Coc 1-C . 1 - Err Gen 5-A
D : : T .
E +15 VDC S 1 Coc 1-E 1 Err Gen 5-B.
F : '
H ’ . : : E
J Y=10 - ' ' o 1 SE3 E-C -
K. “ : ' A ' -
L (Gnd)
N B
P Center Coord Gain "Output" 1 Coord Gain
. ' Adj-3
R Offset Lamp Control ''Red" : SR
S Y=100 . 1 SG4 G-C
T Offset Gain "Qutput" - , 1 . Offset Gain Adj-1
U "Y' Offset Control 1 S Offset B-C ' :
v

-15 yDC 1 Misc 4-U 1 Coc 1-V



Analog Gate #1

Board

Pin - Function

1 Summing Point Input
2 -15 VDC

3 +15 VDC .

4

5 Gnd

6 - Logic Input

7 Summing Point Output
8 Cond - :

9

10

11

12 -15 VDC

13

14

15

Analog Gate #2

Board
- Pin Function

1 Summing Point Input
2 -15 VDC

3 +15 VDC.

! .

5 Gnd

6 Logic Input

7 Summing Point Output
8 Gnd = . -
9 : ' :

10

11 |

12 : =15 vDC -

13 . : -

14

In From

1 0p. Amp 1-4

1 T.S. :
1 T.S.

1 T.S.

1 Analog Gate

1 Analog Gate

In From

1 Op. Amp 2-4
1 Analog Gate

1 Analog Gate

1T.5.

1 Analog Gate

1 Analog Gate

1-5

1-2

1-2

1-3

2-5

2-2

juy

—
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~

Out To

1 Analog Gate

1-Analog Gate
1 Analog Gate

1 Analog Gate

1 Err Gen 6-6
‘1 Op. Amp 1-3

Out To

Op. Amp 1-10

e

Op. Amp 1-8

Err Gen 6-5
Op. Amp 2-3
Op. Amp 1-2

Analog Gate 2-12

Analog Gate 2-8



Operational Amplifier #1
vPin Function -

Gnd
- Input
Output

Output
+15 vpC

Gnd
0 -15 vDC

=0 00NNV BN

Operational Amplifier #2
Pin Function

Gnd
- Input
Output

"Output"
+15 VDC

Gnd
0 -15 vDC

=000 U RN

" In From

1 Amalog Gate 2-8
1-7

1 Analog Gate

1 Analog Gate 2-3

1 Op. Amp 1-2
1 Analog Gate 2-2

~ In From .

1 0p. Amp 1-2

1 Analog Gate 2-7
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Out To

1 Op. Amp 1-9

‘1 Analog Gate 1-1

1 Err Gen 3-1°

-
OO0
w3 Qg
558
N NN

-8
..2-
-10

Out-To‘_

1 Op. Amp 2-9
1 Analog Gate 2-1

1 Err Gen 5-1



'EECO Board #1 .

RN I Y S N

(2252)
Pin . Function
s
Gnd
Output’ (2 KC)
Output
Input (2 KC)
10 - Input. (4 KC)
11 Input
12 ' :
13 Output- (1000 cps) -
14 ~ Output
15 ‘ S
16 ~ Input (1000 cps)
17 o
18 Input (2 KC)
20 Input
51 :
22
23
24 .
25 Input (500 cps)
26 Output (250 cps)
27 :
28
29
30 o
31 “Input (1000 cps)
32 , :
33 Qutput (500 cps)
34 - '

35

In From-

1 BCD 1-30-
1 BCD 1-29

1 EECO
1 EECO
1 EECO

=N
t
[« 302 I N

1 Misc 4-18
1 EECO 1-16
1 EECO 1-20

1 EECO 1-31

1 EECO 1-9

1 08C -15

1 EECO 1-25

Out To

1 EECO 2-3
EECO 2-2 ..
1 EECO 1-9

[

1 EECO 1-11

1 EECO 1-18

1 Err Gen 6-3
Err Gen 4-16
1 Err Gen 6-17

[y

1 EECO 1-13

1 EECO 1-14

1 EECO 1-33
Div. Board-4 

1 EECO 1-16



EECO Board #2 .

(0225)

Pin

WO~ UTHS LN

Functibh .In From
+5-VDC 1 EECO 1-3

Gnd , 1 EECO 1-2

Output (4 KC)

+) .008

1 KC'SqUare Wave

(-)  .008

(-) .008 1 EECO 2-12
(+) 1,008 ' 1 EECO 2-14

235

Out To

] EECO 1-10

-1 EECO 2-22

1 Err Gen 2-16
1 EECO 2-24



236
Frequency Divider and Focus Current Adjust
Pin Function: In From v» Out To

+5 VDC
Gnd . ' .
250 PPS_Input : - EECO #1-26

O ~IAU BN =

17 Current Readout Sel. Scope'Sel SW Pin 6
18 Readout. to Scope _ g Scope Input

200 +28 VDC -

24 - 62.5 PPS Out | Err Gen #5 Pin 3
27 Focus Coil Common Exit Cenn Pin G

30 Focus Control Adj Focus Control Center Tap

34 Focus ‘Coil : Exit Conn Pin H



Resistor Board #1 .
(X Center Coord.)

Pin

OO~V NN

R44
R43
R42
R41
R40
R3S
R38
R37

R16

R34

R33
R32
R31
R30
R29
R28
R27
R16
R17
R18
R19
R20
R21
R22
R23

R24

-(10K)

(10K)
(10K)
(10K)
(10K)
(10K)
(10K)
(10K)

(10082)

(1K)
(1K)
(1K)
(1K)
(1K)
(1K)
(1K)
(1K)
(1008)
(1009)
(1009)
(1009)
(1009)
(1009)
(1009)
(1008)
(1009)

Out To

L e g

T N = T T e N T S Ny Sy W

SDF-1

"SDF-2

SDF-3
SDF-4
SDE-5
SDF-6
SDF-7
SDF-8

SDD-9

SDE-1

SDE-2

SDE-3
SDE-4
SDE-5
SDE-6

SDE-7

SDE-8
SDD-8
SDD-7
SDD-6
SDD-5
SDD-4
SDD-3
SbD-2
SDD-1
SDD-0
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Resistor Board #2

(Y Center Coord.)

~ Pin - -~ In From - Out To

1 R44 (10K) 1 SEF-1
2 R43 (10K) 1 SEF-2
3 R42 (10K) 1 SEF-3
4 R41 (10K) 1 SEF-4
5 R40 (10K) 1 SEF-5
6 R39 (10K) 1 SEF-6
7 R38 (10K) 1 SEF-7
8 R37 (10K) 1 SEF-8
9 - S
10

11

12

13

1S . R16 (100) _ o - 1 SED-9°
16 . . . : . : ’ :
17

18 : _
19 - R34 (1K) ~ 1 SEE-1
20 R33 (1K) -1 SEE-2
21 R32 (1K) - 1 SEE-3
22 "R31 (1K) 1 SEE-4
23 R30 (1K) 1 SEE-5
24 ~R29 (1K) 1 SEE-6
25 R28 (1K) 1 SEE-7
26 R27 (1K) 1 SEE-8
27 . R16 (1009) 1 SED-8
28 R17 (100%) 1 SED-7
29 - R18 (1009) 1 SED-6
30 ~ R19 (100%) 1 SED-5
31 R20 (100%) 1 SED-4
32 R21 (100%) 1 SED-3
33 R22 (1008) 1 SED-2
34 R23 (100%) 1 SED-1
35 "~ R24 (1009) 1 SED-0
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Resistor Board #3
(X Center Offset)

Pin _ ) ~ In Erom Out To
1 R84 (10K) 1 SFG-1
2 R83 (10K)" 1 SFG-2
3 R82 (10K) 1 SFG-3
4 R81 (10K) 1 SFG-4
5 R80 (10K) 1 SFG-5
6 R79 (10K) 1 SFG-6
7 R78 (10K) 1 SFG-7
8 R77 (10K) 1 SFG-8
9 - e
10
11
12
13
14 . : _ -
15 RS9 (100%) : : L 1 SFE-9
16 : : - ' - ‘
17
18
19 . R75 (1K) 1 SFF-1
20 R74 (1K) 1 SFF-2
21 . R73 (1K) - 1 SFF-3
22 R72 (1K) 1 SFF-4
23 R71 (1K) 1 SFF-5
24 -~ . R70 (1K) 1 SFF-6
25 R69 (1K) 1 SFF-7 -
26 R68 (1K) 1 SFF-8
27 R59 (100Q) 1 SFE-8
28 R60 (1009) . -1 SFE-7
29 . R61 (1009) 1 SFE-6
30 : R62 (1009) 1 SFE-5
31 R63 (1009) 1 SFE-4
- 32 R64 (100%) ‘1 SFE-3
33 R65 (100Q) ‘1 SFE-2
34 R66 (1009) 1 SFE-1
35 - R67 (1009) 1 SFE-0
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Resistor Board #4
(Y Center Offset)

Pin _ o _ In From : Out To -
1 R154 (10K) 1 SGG-1
2 - R153 (10K) 1 SGG-2
3 R152 (10K) 1 SGG-3
4 R151 . (10K) 1 SGG-4
5 R150. (10K) 1 SGG-5
6 R149 (10K) 1 SGG-6
7 R148 (10K) 1 SGG-7
8 R147 (10K) - 1 SGG-8
9

10

11

12

13

14 o _ : : _
15 R129 (100Q) ' _ 1 SGE-9
16 : - :

17

18 :

19 R145 (1K) 1 SGF-1
20 R144 (1K) 1 SGE-2
21 R143 (1K) 1 SGF-3
22 R142- (1K) 1 SGF-4
.23 R141 (1K) 1 SGF-5
24 R140 (1K) 1 SGF-6
25 R139 (1K) 1 SGF-7
26 R138 (1K) 1 SGF-8
27 ~ R129 (1009) 1 SGE-8
28 R130 (1008) 1 SGE-7
29 R131 (100Q) 1 SGE-6
30 R132 (1000) 1 SGE-5
31 ‘R133 (1009Q) 1 SGE-4
32 R134 (100Q) -1 SGE-3
33 R135 (100Q) 1 SGE-2
34 R136 (1009) .1 SGE-1
35 R137 (1009) 1 SGE-0



Switches In Guidance Panel

Switches

D3
- (X

D3
X)

D3
(X)

D3
(X

‘Deck

A

0OWVWONOOTUMAEUNRPEFRO O0YVENTUVTERVRNRERO

O VO NOUBELVMNDEHO N OOONINOUVBWLUNDEO

Pin v In

Gnd
Gnd 1
1
1
1
1
1
1
1
1
1
_ 1
Lamp a Gnd
: b
Gnd 1
Gnd 1
1 RB
1 RB
1 RB
1 RB
"1 RB.
1 RB
1 RB
-1 RB
1 8D
1 Co

[
3
s\
(o]
=
o,

From

Resistor B 1-35
RB 1-34

RB 1-33

RB 1-32

RB 1-31

RB 1-30

RB 1-29

RB 1-28

‘RB 1-27

SD3 E-9
Coc 1-9

SD3 A-C

SD3 D-0
1-19
1-20
1-21
1-22
1-23
1-24
1-25
1-26
3 F-9
c 1-J

Out To

T T Y ™ Y Sy Y

T S o O o S S Gy Vi U S U WP

BCD
BCD
BCD .
BCD
BCD
BCD
BCD
BCD
BCD
SD3

SE3

BCD
BCD
BCD
BCD
BCD
BCD
BCD
BCD
BCD
SD3

SD3

SD3

241

] [
—

o

UL
o n

]

[ - S S B
[
O NS OO 0

F-9

1-17
1-21
1-22
1-18
1-16
1-20
1-19
1-24
1-23
c-C

F-0
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Switches in Guidance Panel

Switch Deck Pin : In From _ . Qut To
D3 - o 0 o
(X) - 1 ‘1 BCD 2-8
: 2 1 BCD 2-11
3 1 BCD 2-6
4 1 BCD 2-5
5 1 BCD 2-7
6 1 BCD 2-10
7 1 BCD 2-9
8 1 BCD 2-25
9 _ 1 BCD 2-26
, c Gnd 1 Chain Lamp b:
! - 1 SD3 B-C 1 SE3 A-C
D3 : F 0 Gnd 1 SD3 E-0 ©+ 1 SE3 D-0
x) ' 1 1 RB 1-1
2 1 RB 1-2
3 1 RB 1-3
4 1 RB 1-4
5 1 RB 1-5
6 1 RB 1-6
7 1 RB 1-7
8 1 RB 1-8
9 1 SF4 H-4 o 1 SD3 E-9
c 1 CoC 1-B S
Lamp a Gnd !
b _
1. Chain A1l Lamp A Sides to Gnd
2,

Chain All Lamp B Sides Together (Whlte nghts)



Switches in Guidance Panel

Switch Deck

ox N
() -
V'Ess D
w0
E3 B
)
" E3 E
() '

O WONOOCUBERUWUNRKRO O0OOWRENIITNRAENNRO

Pin
.0
1
2
3
4
5
6
7
8
9
c Gnd
0 / Gnd
1
2
3
4
5
6
7
8
9
c .
Lamp a Gnd
b
Gnd
Gnd

Lamp g Gnd

In From

1 SD3 C-c

1 Resistor B 2-35”

1 SD3 F-0
1 RB 2-34
1 RB 2-33
1 RB 2-32
1 RB 2-31
1 RB 2-30
1 RB 2-29
1 RB 2-28
1 RB 2-27
1 SE3 E-9
1 CoC 2-9.

1 SE3 A-C

1 SE3 D-0
1 RB 2-19
1 RB 2-20
1 RB 2-21
1_RB 2-22
1 RB 2-23
1 RB 2-24
1 RB 2-25
1 RB 2-26
1 SE3 F-9
1 coc 2-J

243

out To

bt b ke e b e b e

T e N o T gy eyt

BCD
BCD
BCD
BCD
BCD
BCD
BCD
BCD
BCD
SE3

SE3

BCD
BCD
BCD

. BCD

BCD
BCD
BCD
BCD

BCD .

SE3
SE3

SE3

2-17

2-21
2-22
2-18
2-16

2-20

2-19
2-24
2-23
B-¢

E-0

LI I R |
[y

LI N |
A n

ke v Omwwtlnwwwwm
(=] ONNJDS\JMO\HL{:

D-9



. Switches in Guidance Panel

Switch -

E3
)

E3

Deck -

bt b e ek b el e

244

Out To

BCD 3-17
BCD 3-21
BCD 3-22
BCD 3-18
BCD 3-16-
BCD 3-20
BCD 3-19
BCD 3-24
BCD 3-23

1 SE3 C-C

1 SE3 E-9

Chain A-1 Lamp A Sides to Gnd

Pin In From
0
1
2
3
4
5
6
7
8
9 .
c Gnd 1 SE3 F-0
1 SE3 B-C
0  Gnd 1 SE3 E-0
1 1 RB 2-1
2 1 RB 2-2
3 1 RB 2-3
4 1 RB 2-4
5 1 RB 25
6 1 RB 2-6
7 1 RB 2-7
8 1 RB 2-8
9 1 Sb3 D-9
c 1 COoC 2-8
Lamp a - Gnd
b .
1.
2.

. Chain All Lamp B Sides Together (White Lights)



Switches in Guidance - Panel

Switch - Deck

F4 : AVA"

X) ' B

F4 E

X '

P4 B
X)) )

F4 F

(X)

Pin

O OOEONANANDWNEKRO OKOOO\IO\U"J}(N'N)‘—*O

Gnd
Gnd

Lamp a Gnd

. b

0

1

2

3

4

5

6

7

8

"9

c Gnd

0 Gnd

1

2 -

3

4

5

6

7

8

9

c

Lamp a Gnd

e S N A

[E

[ W T

—

In From

Resistor B 3-35
RB 3-34
RB 3-33
RB 3-32
RB 3-31
RB 3-30
RB 3-29
RB 3-28
RB 3-27

COC 1-16

SF4 A-C

SF4 E-0
RB 3-19
RB 3-20
RB.3-21
RB 3-22
RB 3-23
RB 3-24
RB 3-25
RB 3-26

coC 1-15

g O T g T

[ R N o JE T Y S G SE gy S S

. 245

- Out To

BCD
BCD
BCD
BCD
BCD
BCD
BCD
BCD
BCD
SF4

SF4

BCD
BCD
BCD
BCD
BCD
BCD
BCD
BCD
BCD
SF4

SF4

] ] ]
—

e o I v - B - N S A L I -
]
(o) ONN&DS\]U‘IO\&—'OO

o v

4-17
4-21
4-22
4-18
4-16
4-:20
4-19
4-24
4-23
c-C

G-0
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Switches in Guidance_Panel

Switch ‘Deck Pin In From SR Qut To
F4 G 0
(X) ' ‘ 1 1 BCD 5-8
' : 2 1 BCD 5-11
3 ‘1 BCD 5-6
4 . 1 BCD 5-5
5 1 BCD 5-7
6 1 BCD 5-10
7 1 BCD 5-9
- 8 1 BCD 5-25
9 1 BCD 5-26
C Gnd 1 SF4 G-0
_ A 1 SF4 B-C
F4. e 0 Gnd - 1 SF4 F-0 - 1 SF4 C-C
x) ' 1 1 RB 3-1 : o
2 1 RB 3-2
3 1 RB 3-3
4 1 RB 3-4
5 1 RB 3-5
6 -1 RB 3-6
7. 1 RB 3-7
8 1. RB 3-8
9 1 SF4 H-B
¢ 1 CoC 1-5
Lamp a Gnd
_ b
F4 D 2 +5 VDC
(Sign) : , 1 Gnd :
4 (R.0.)
F4 - . H - 4 - +10v 1 Misc 4-2 1 SD3 F-9
(Sign) | 1 SG4 H-4
3 -10v 1 Misc 4-16 -1 5G4 H-3
B L : "1 SF4 G-9
Lamp a Gnd
b
1. Chain All Lamp A Sides to Gnd
2, Chaln All Lamp B Sides Together (Whlte nghts)
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Switches in Guidance Panel

Switch Deck Pin In From R Out To
G4 A 0 .
() 1 -1 BCD 5-17
) 2 1 BCD 5-21
3 1 BCD 5-22
4 1 BCD 5-18
5 1 BCD 5-16
6 1 BCD 5-20
7 1 BCD 5-19
8 1 BCD 5-24
9 1 BCD 5-23
c Gnd
G4 . E 0 Gnd 1 Resistor B 4-35
¥ 1 1 RB 4-34
A 2 1 RB 4-33
3 1 RB 4-32
4 1 RB 4-31
5 1 RB 4-30
6 1 RB 4-29
7 1 RB 4-28"
-8 1 RB 4-27
9 ,
c 1 COC 2-16
Lamp a Gnd
E b
G4 : B 0 .
(Y) 1 1 BCD 6-8
| 2 1 BCD 6-11
3 1 BCD 6-6
4 1 BCD 6-5
5 1 BCD 6-7
6 1 BCD 6-10
7 1 BCD 6-9
8 1 BCD 6-25
9 1 BCD 6-26
_ S c Gnd
G4 : F 0 Gnd
(Y) 1 - : 1 RB 4-19
- 2 1 RB 4-20
3 1 RB 4-21
4 1 RB 4-22
5 1 RB 4-23
6 1 RB 4-24
7 1 RB 4-25
8 1 RB 4-26
9
c. 1 CcoC 2-15
Lamp a Gnd
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Switches in Guidance Panel

Switch B Deck Pin In From - Out To
G4 op 0
Y) : . 1 1 BCD 6-17
’ 2 1 BCD 6-21
3 1 BCD 6-22
4 1 BCD 6-18
5 1 BCD 6-16
6 -1 BCD 6-20
7 1 BCD 6-19
8 1 BCD 6-24
9 1 BCD 6-23
: c Gnd
G4 G 0 Gnd _
(Y) - 1 : 1 RB 4-1
B 2 1 RB 4-2
3 1 RB 4-3
4 1 RB 4-4
5 1 RB 4-5
6 1 RB 4-6
7 1 RB 4-7
8 1 RB 4-8
9 1 SG4 H-B
c 1 COC 2-5
Lamp a Gnd
b.
G4 D 2 +5 VDC
(Sign) - 1 Gnd
' 4 (R.0.)
G4 H 4  +10v 1 SF4 H-4
(Sign) o .3 -10v 1 SF4 H-3 -
' : - B 1 SG4 G-9
Lamp a Gnd
b .
1. . Chain All Lamp A Sides to Gnd
2,

Chain All Lamp B Sides Together (White Lights)
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Guidance Panel

Switch . Deck Pin In From " Out To
Drift A - c 1 Misc 6-4
' NO 1 CoC 2-2
- NC 1 Drift Lamp-c
"B . c 1 CcoC 1-6 -1 COC 2-6
‘ NO  Gnd . , 1 SOF set B-NO
NC +28 VDC 1.SOF set B-NC _
AB Lamps . - 1 Ofset Lamps AB
D Lamp (Go) 1 CoC 2-1 S .
» C Lamp (Set) 1 S Drift A-NC
Offset A c 1 Misc 6-2
" NO 1 Ofset Lamp c
: _ NC 1 Ofset Lamp D
B c 1 COC 1-U | 1 coc 2-U
: NO Gnd 1 S Drift B-NO 1 S Mirror A-C
NC  +28 vDC 1 S Drift B-NC
AB Lamps 1 Drift AB 1 Mirror Lamps AB
C Lamp '1 S ofset A-NO
_ D Lamp 1 S ofset A-NC
Mirror : A c Gnd 1 S ofset B-NO 1 S shut A-C
o NO 1 VU/GD-6 - :
(OBSOLETE) | - NC 1 VU/GD-5
‘ NO
NC -
AB Lamps 1 Ofset Lamps AB . 1 Sweep Lamps AB
C Lamp 1 KL2 A-C
: D Lamp , 1K, A-C
Sweep . A c 1 Misc 6-16
- NO 1 Sweep Lamp c
o NC 1 Sweep Lamp D
B c 1 Err Gen 4-6 1 K1D-C
C NC +5 VDC _ -
AB Lamps 1 Mirror Lamps AB 1 Shut Lamps AB
C Lamp 1 S Sweep A-NO
D Lamp ‘ 1 S Sweep A-NC
Shutter. A ¢ Gnd 1S Mirror A-C ~ ’
' ' " NO 1 Shut-15
NC 1 ‘Shut-18 '
B ¢ +28 VDC 1 Guide Dimmer-4 1 S Pep B-C
NO E
NC 1 Shut-7 o :
AB Lamps 1 Sweep Lamps AB - 1 ID4 Lamps AB
C Lamp 1 Shut-17
D Lamp 1 Shut-13



Gﬁidance Panel.

Switch

Telescope

Pep

(OBSOLETE)

Ptg

(OBSOLETE)

ID3

ID4

(OBSQLETE)

Pin

c
NO
NC
C

. NO

KB Lamps
C Lamp
D Lamp
¢ .
NO
NC

NO
NC

A8 Lamps
~C Lamp

D Lamp
c
NO

c . +28 VDC
NO
NC

AB Lamps

C Lamp

D Lamp

c

NO

NC

c +28 vDbC
NO

"NC

AB Lamps
C Lamp

D Lamp

c

NO

NC -

c +28 'VDC
NO

NC

AB Lamps
€ Lamp

D Lamp

c +28 VDC

In From

b ek e b

[ErgEray Ry Er gy

[ -

Misc 6-14 .
Tel Lamp ¢
Tel Lamp D
Conn. Exit-Y
Lok Det-2

Pep Lamps,zg

Misc 6-12

Pep Lamp c
Pep Lamp D

S Shut B-C
Conn. Drive-W

Ptg Lamps AB

Misc 6-10
Ptg Lamp c
Ptg Lamp D
S Pep B-C

S Pep B-NO

ID3 Lamps AB

Misc 6-8
ID3 Lamp c
ID3 Lamp D

S Ptg B-C

ID4 Lamps AB

Misc 6-6 .
ID4 Lamp ¢
ID4 Lamp D
S ID3 B-C

Shut Lamp AB

250

Out To

-

S Tel A-NO
S Tel A-NC

S Ptg B-C
S Ptg B-NO.

‘Tel Lamps AB

S Pep A-NO
S Pep A-NC

SID3 B-C
Conn, Drive-X

‘Pep Lamps AB

S Ptg A-NO
S Ptg A-NC

S ID4 B-C
Conn, .Drive-t

Ptg Lamps AB
S ID3 A-NO
S ID3 A-NC

Conn. Drive-s

ID3 Lamps KE
S 1ID4 A-NO
S ID4 A-NC
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Guidance Relay Panel

In From ~

VU/GD-¢

" Relay Deék Pin Function Out To
KL1 A ¢ 9 1 Mirror Lamp D
(Guide Lamp) - NO 10 1 KL2 A-NO 1 Misc 6-26
o NC 8 ‘
(OBSOLETE) B c 6
DR 7
o NC 5
Coil  + 1 +28 VDC
) '}IN4001 ‘ |
. G . -4 1 VU/GD~12
KL2 - A c 9 1 Mirror Lamp ¢
(View Lamp) B NO 10 - _ . v ' 1 KL1 A-NO
I NC 8 | |
(OBSOLETE) B o c 6
- NO 7
NC 5 |
Coil =+ : 1 +28 VDC
}IN4001
G 4 1 VU/GD-18
KSS A c 6 1 Commn. Exit-L
(Start/Stop) NO 7  "Start" ' 1 KRF A-NO
NC . 5 "Stop" S , ‘
(OBSOLETE) ‘B c 9 1 Conn. Exit-K
: o NO 10 . "Start" 1 KRF B-NO
NC 8 "Stop" . .
Coil + 1 (Stop) 1 VU/GD-L
G 4 . (Start) 1 VU/GD-11
KRF A ¢ 6 +28 VDC L
(Rev/Fwd) NO 7 "Forward" 1 KSS A-NO 1 KRF B-NC
' : B NC 5  "Reverse" : 1 KRF B-NO
{OBSOLETE) B c 9 G6nd .
NO 10 "“Forward" 1 KRF A-NC .1 KSS B-NO
_ NC 8 ""Reverse'" 1 KRF A-NO
Coil + 1 (Forward) 1 VU/GD-2
G 4  (Reverse) 1 i



Guidance Relay Panel

Relay

K1
(View)

K2
- (Auto Lock])

K3
(Signal)

Dgck '

A

Coil

© Coil

Pin

3

o= WO U

6
7
5
9
10
8

12
13
11
15
16
14

1
IN4001
4

" Function

+28 VDC

(Gnd)

+28 VDC

(Gnd)

+28 VDC

(Gnd)

252

In Ffdm . Out To

' 1 K2
1 0SCc-1 1 K2A-NO
1 K2B-c »
‘1 0SC-5 - “~ . 1 K2B-NO
o 1 K2C-c
1 ch-No

1 S Sweep B-NO

1 K1A-¢c ' " Lock Det-14
1 K1A-NO ‘

1 Err Gen 3-U 1 KiB-c
1 K1B-NO

1 Err Gen 5-U
1 K1C-c

-1 0SC-R 1 K1C-NO

1 Lock Det-8

Al-out.
1 0SC-¢



Guidance Relay Panel

Relay

K4
(Error)

K5
(Tel Error)

Deck

Coil

Coil.

Pin

E

o B * IR RN @)}

0

0= O UTd

12
13
11
15
16
14

1
IN4001
4

~——> To Hv Lamp

"]

Function

+28 VDC

(Gnd)

+28 VDC

(Gnd)

253

In From Out To

1 0SC-13 1 K5A-c

Err Gen #1-15 Conn Guid Exit
1 K5B-c

1 0SC-D 1 K5B-NO

1 OSC-F 1 KSC-c

Err Gen #1-3 Conn Guid Exit

1 K4A-c
Conn Guid - 2
1 0SC-J 1 K4B-c
1 K4B-NO
1 K4C-c

Conn Guid - b

115v From Pin u of Drive Conn

115v AC
Relay

a

C



Guidaﬁce*Panel
(Rear) =

Potentiometers

HYII
"Yl'

"YH

HXH
"X_”

HXH

HXH

. |‘|Yll

'0Offset Gain :“ 1

.2
3

Centering 1
2
3

Center CoordJGain
1

S 2

-3

Centering  . 1
3

Offset Gain |
3

Center Coord Gain
. 1

2

3

Error Centering .

8]

Error Centering

DN

Pin

2

Gnd

~15 VvDC

Gnd

-15 VDC

Gnd
-15 VDC
Gnd

-15 VvDC

254

In From - Qut To

-

coc 2-T 1 Y Offset Gain Adj-2
Y Offset Gain Adj-1. ‘ '
coc 2-14

CoC 2-13

.coc 2-7 - 1 Y Center Coord Gain Adj-2

Y Center Coord Gain Adj-1 _ .
COC 2-P

coC 1-13

CoC 1-T 1 X Offset Gain Adj-2
X Offset Gain Adj-1
coC 1-14 y

coc 1-7 1 X Center Goord Gain Adj-2
X Center Coord Gain Adj-1
coc 1-P o

Err Gen 2-8

Err Gen 4-8



View/Guide Mirrér

Board

Pin

O 00~ U E W

<CHVOIWIVZEZoRUITMOO® >

Function

+28 VDC
"Forward" Input

.View/Guide "NC"

View/Guide "NO"
Right Limit Switch ID 2

"Start" Command
"Guide' Lamp

"View”ﬁLamp'

Gnd

 "Reverse' Input

Left Limit Switch ID 1

"Stop' Command
Center Limit Switch 'Open'"

+12 VDC

OBSOLETE

In-

1

1

1

From

Conn Power—B

0SD-T

0SC-B .

Out

To
Shut-1
KRF-1

S Mirror A-NC
S Mirror A-NO
Conn Exit-M

KSS-4

KL1-4"

KL2-4
SHut—B

KRF-4

Conn Exit=G

kKss-1
Conn Exit=H

Shut-A



Guidance Connector

Connector

 Drive
(55-Pin)

A0 TP N~ XS <

Pin

0 W >

U220 R G T ommo

SR

s oh e

& X ECSCO AN ROT S 8 R

Theta
‘Theta

Theta

- Base Ring L.S.

OBSOLETE

Punction

Drive
Drive
Drive

SW 2 (common)
SW 2 (common)
Theta SW 1 (lo/hi)
Theta Drive
Theta Drive
Theta
Theta

Speed Control (pos A)
Speed Control (pos B)
Drive SW 2 (rev/Fwd)’
SW 1 (1o0)

SW 2 (off)

SW 2 (rev)

SW 2 (Fwd)

2 (common)

2 (common)

1 (lo/hi)

Drive
Theta Drive
Theta Drive
Theta Drive
R1. Drive SW
R1 Drive SW
Rl Dirve SW

R1 Drive Speed Control (pos A)

"RI Drive Speed Control (pos B)

Rl Indicator Light (neutral side)
R1 Drive SW 2 (rev/Fwd)

Rl Drive SW 2
Rl Drive SW 2
Rl Drive SW 2 (rev)
Rl Drive SW 2 (Fwd)

Base Ring L. S. (C.W. Common).
R2 Drive SW 2 (common)

R2 Drive SW 2 (common)

' (C.W: NC)

1 (lo/hi)

(10)
(off)

R2 Drive SW

R2 Drive Speed Control (pos A)
F2 Drive Speed Control (pos.B)

- R2 Indicator Light (neutral side)

R2 Drive SW 2 (rev/Fwd)

Mod 2 L.S. (between)

Mod 2 L.S. (in)

R2 Drive SW 1 (1lo)

R2 Drive SW 2 (off)

R2 Drive SW 2 (rev)

Mod 1 L.S. (between)

Mod 1 L.S. (in)

R2 Drive SW 2 (Fwd)

ID .4 Relay Coil

ID 3 Relay Coil

High Voltage Power Supply Control
High Voltage Lamp Control '
Pep Relay Coil

Pep/Ptg Relay Coil -

Gnd %

In:

1
1
1

1

1

Indicator Light (neutral side)l

1

[ e T N T S iy e [ . = b s e b e b s —

—

b e

From

* §2 Theta

'S2 R1

' S2 R1

~ Conn,

- 82 R2

N
A-3

B-1

S1 R1 B-3
B-2

B-3

A-1

t

.82 Theta-Cb

S2 Theta-C
S1 Theta A-4

8SC-A-

8SC-B

8 Lamp-N

A-3
S2 Theta B-1
S1 Theta B-3
S1 Theta B-2
S2 -Theta B-3
S2 Theta A-1

82 R1-C

$2 R1-C
S1 R1 A-4
S1 R1 A-2
R1 SC-A
R1 SC-B
Rl Lamp-

S2 Rl
S2 R1
S2 R1.

S2 R2-C

"~ S2 R2-C

Conn. Exit-A
81 R2 A-4

' S1'R2 A-2
 R2 SC-A

R2 SC-B

R2 Lamp-N

S2 R2 A-3

S2 R2 B-1
Exit-T
Conn,
S1 R2
S1 R2

B-2
B-2
B-3
Exit-J
Exit-P
A-1

Conn,
Conn,
S2 R2
S1 D4 B-NO
S1 D3 B-NO
ERR Gen 6-7

Exit-V .

Out

S1 Theta A-2

H.V. Relay Coil

SPep/Ptg B-NO

1

256

To

SPep B-NO



ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES

ES

ES

.ES
ES
ES
ES

~ EXPERIMENT SELECT SECTION

Pénel Lamps

Panel Switches
Panel- Switches
Panel -Switches
Panel Switches
Panel Switches
Panel Switches

Pdanel Switches

4 -

Panel Misc.
Connectors »
Connectors (2)
Relay'Card (1)
Relay Card (2)
Relay Card (3)

,Reiay Card (4)

. TABLE OF CONTENTS

(OBSOLETE)
(OBSOLETE)
(OBSOLETE)
(OBSOLETE)

. Page
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~ 259
260
261
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265
266

267
268

269
270

271 -
272

273
274
275
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ES Panel Lamps

Lamp Letter - “Out To In From
ID CAL - AB *ES3-11 chain 1S A-C - 1 FIELD lamps AB
- . IDCAL _
(OBSOLETE) o : 1s A-NG
IDCAL
gnd ' , ' ~ = 1 ES3-8
STEP ONE FILE - : o
{SOF) ABCD R | *ES3-11 chain _ 1 Scc A-C 1 SIDCAL A-C
. gnd ‘ ' 1 ES3-7
FIELD AB | *ES3-11 chain 1 IDCAL lamps AB 1 S_  A-C
(Full Ap) AP D 1 Sgip A-NC (AP)
OPN C 1 K(FLD) A-NO
+ gnd 1 ES3-5 |
MAIN POWER ABCD_ ' . 1 ES3-5
gnd - Gnd : ' :
cc TIM 1 Sce A-1
: PNT 1 Scc A-2
LIN - 1 Scc A-3
PER 1 Scc A-5
CPY , 1 Scc A-6
common side 1 ES3-6
OPTICS SELECT
(A) PEP 1 K19 coil +
ID4 1 K21 coil +
A 1D3 1 K20 D-NO
_ (OBSOLETE) CAL 1 K18vcoil +
: . PTG : 1 K20 coil +
common side 1 ES3-4
_RC o CQRE ~ ABCD 1 SACC B-NO
WRITE . ABCD 1 Sy B-NO
PRINT A ABCD _ 1 SRCP B-NO
common gnds NR, C, W, PW, P 1 ES3-2
ES FRAME  ABCD 1 ES4-7
I CH DATA ABCD 1 ES4-27
HEADING ABCD 1 WS4-28
REMARK- ABCD 1. ES4-29
READ CORE ABCD 1 ES4-30
AREA SCAN ABCD 1 ES4-32
READ TAPE ABCD 1 ES4-34

common gnds F, P, 1CD, H, R, 2CD, AS, PS, RT
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ES Panel Switches _
(CC, TAPE DIRECTION, OPTICS SELECT)

Switch Deck . Pin Out To In From

CC A S c *ES3-11 chain ' 1 SOF lamps ABCD

! _ 1 TIM lamp o
2 1 PNT lamp
3 1 LIN lamp
4 1 FRM lamp
5 1 CPY lamp

.6

B c Gnd

1 1 ES1-14
2. 1 ES1-17
3 1 ES1-15
4 1 ES1-16
5 1 ES1-K
6

TAPE DIRECTION - , _
(TDC) A c , ' ' 1 Conn RO-24
" ° NO (Rey) -12 VDC '
NC (Fwd) Gnd S :
B ¢ : 1 ES3-22

NC  (Black) - - 1 File Counter Motor
. : (B1K) |
NO (White) : - ' ‘1 File Counter Motor
' W).

OPTICS SELECT

" (A) A - 15678 1 K17 A-C
’ 234 1 K17 B-C
B - T 1. K18 D-C
234 1 K18 C-C
678 1 K20 D-NO
(OBSOLETE) C - 1234 1 K18 B-C
5678 1 K18 A-C
D 1 1 K19 B-C
2345678 1 K19 A-C
E 123678 1 K20 A-C
45" 1 K20 B-C
F. 12 1 K21 F-C
. 3. 1 K21 E-C
75 1 K27 a-C
6 1 K21 D-C
.78 1 K21 C-C
G 174578 1 K21 B-C
. 36 -1 K21 A=C
Comm ABCDEFG +28 VDC =
H 1 1 ES3-31
2 1 ES3-30
3 1 ES3-26
4 1 ES3-25
-5 1 ES3-33
6 1 ES3-32
78 1 ES3-27
c +28 VDC .



ES Panel Switches (RC)
(4 pole momentary with latching relay)

Switch - Deck Pin | ' Out To : In From

NO-RECORD A - . ¢ +28 VDC
(RCNR) NO 18
, : NC 18
B . ¢  +28 VDC : - ReC

~ NO : 1 NO REC lamps ABCD 1 ES4-1

NC ' . ES4-12
o c , 1 Conn RO-30

- NO  +5VDC . ‘

' 'Cdil +
RCNRA-C -

ey

(OBSOLETE)

—

. NC Gnd ‘ o
D e - 1S... D-NC
O ND 1 sﬁggR coil G
-~ NC . o
coil  + » | - 1S . A-NO -
 gnd | 1 sgggg D-NO
CORE A c : , _ 1 S, .o A-NC
(RCC) © NO. 1S .. coil + ~~ RCAR
_ - RCC
- NC 1 Spey A-C

B c +28 VDC o , . - .
-~ NO 1 CORE lamps ABCD 1 ES4-2
NC : | 1 ES4-11

- N0 +5 VDC
, * NC Gnd o
D c ' 1S, D-NC
- NO 1 sREW coil G

" NC RCC

end |
WRITE -~ A ¢ .
(RCW) NO 1
| NC 1 A-C
B ¢ +28 VIC RCPW =~
'NO 1 WRITE lamps ABCD 1 ES4-3
. NC ‘ ' S ES4-10
C c _ o 1 Conn RO-27
NO  +5 VDC * .
‘NC Gnd

el
9..
-
p—d
: +
e

ZRCW coil +°

=

. - D-NC
NO S | SRCPW coil G
: : RCW .
.. NC -C
. . RCC
coil + . . -N
d , : 1 RCW N
&0 - | RCW °

[y
wnnwn
o >0

==



ES Panel Switches .
"(RC continued, ES)
(ES 4 pole momentary with latching relay)

Switch D

PRINT/WRITE
(RCPW)

(OBSOLETE)

PRINT
(RCP)

FRAME
(PF).

(OBSOLETE)

eck

A

coil

coil

o

Coil

Pin

NO
NC

NO
NC

NO

" NC

NO
NC

" Gnd

NO
NC

“NO

- NC

NO

. NC

NO

NC

Gnd

NO
.NC

NO
NC

‘NO
‘NC

NO
- NC

Gnd

+28 VDC

+5 VDC
Gnd

+28 VDC

+5 VDC

"Gnd

Gnd

+5 VDC -

Gnd
Gnd

Out

158
1S

1 PR/WR lamps ABCD

1S
1S

1S

1S

1S

To
chwAfgll'*
RCP

RCP
RCP

RCP

RCP

PF
P2C

P2CD

PF

D-NC
W coil G

coil +

‘1 PRINT lamps ABCD

_coil G

coil + .
D A-C

D-NC
coil G

260

In From

o

1 Spey A-NC
1 ES4-4

ES4-9
1 Conn RO-28
1 Spey D-C
15 D-NO
1 sRCPW » o

RCPW
1 Spepy A-NC
1 ES4-5
1 ES4-8
1 Conn RO-29
15 D-C
1 sRCPW,A No
1 sRCP h No
RCP
1 S,.. A-NC
1 8315
1 ES2-D
1 ES2-A
1 Spp D-C
1 Sy, A-NO
F

1 D-NO
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ES Panel Switches (ES continued)
Switch Deck Pin | . out To ~ In From

PHOTO A c +28 VDC
(oP) " NO
-~ NC :
B c = 1 ES2-F
(OBSOLETE) = NO +5VDC -
. NC Gnd
c c Gnd ,
NO ‘ 1 ES2-9
NC ,
D -C o 18
NO sP
NC °
coil ~ +
, ~ Gnd
1 CH DATA A c
(p1CD) ; NO S coil +
L ' NC sg;CR-c

B c | - . 1 ES2-T
: ~ NO +5 VDC : o
‘NC Gnd
- C S .c Gnd :
. NO : 1 ES2-10
NG . :
\ D ¢ ‘ 1.8y D-NC
| Eg S0 1cp €0il G
coil - +
. - Gnd St
HEADING A splgD A-NC -
(oH). A NO 819,
_ NC . sPYA-C : _
B e PR 1 ES2-5
: NO  +5 VDC :

[y
]
(2]
[}
Ho
=
+
—

ES4-14

[y
w0

. D-NC
i1 g

-t

oP A-NO

S

Sép D-NO
S,, A-NC
E

B5_19

I Y

o

—

S o D-C

pP
S A-NO
100 No

[
T s b

S H coil +

—

o NC Gnd
c c Gnd o .

~NO - : o 1 ES2-3

D c 1S D-NC -
" NO sPT coil G
pH .

) NC . S 1CD D-C
coil + o SPMUA-NO .
Gnd ’ ' 18 D-NO

—
R



ES Panel Switches
(ES . continued) .

Switch-~

REMARK
(pR)

READ CORE

(pRC)

2 CH DATA
(OBSOLETE)

Deck

A

coil -

A

coil -

A

coil

" NO

 Pin'

f‘ NO
'NC

- NO

NC-

NC

“NO
~NC

" Gnd
- NO
'NC

. NO
‘NC

- .NO
NC

NO
NC

" Gnd

NO
NC

NO
NC

NO

'NC

NO
NC

. Gnd

+5 VDC
Gnd
Gnd

+5 VDC

. Gnd
.Gnd

+5 VDC
Gnd
Gnd?

Out To

[y

'S
'S

S

S
S

SD
p

o

oF A

D
c

pRC
pRT"

oil + -
-C

-NC
oil G

coil +
A-C

S D-NC

S
S

S

pRT
pRC

pZCD
pPS

o PS
p2CD

coil G

coil + -

A-C

D-NC
coil G

[ Sy W WY

262

In From

1S A-NC
pH
1 ES4-21

1 ESZ2-E
1 ES2-2

'S D-C

spi A-NO
ng-D-No _
50 as A-NC

ES4-22

1 ES2-15

1 ES2-K

<. D-C
PAS A-NO
PRC [ Tvo
pRC =
oF A-NC
ES4-23

T e
. _nonn

1 ES2-16
1 ES2-B

1S . D-C

p2CD g:gg,
p2CD

[y

n
hol
v

1S



ES Panel Switches

(ES continued) -

Switch Deck
AREA SCAN A
(pAS)
B
C
D
coil
PERIOD SCAN
" (pPS) A

(OBSOLETE) B

READ TAPE

(pRT)

coil

- NO

" NO

VPin

NO

- NC

_NO

-NC

- NO
~ NC

NO
NC

Gnd

NO
NC

NO
NC

" NO
"NC

'NC
Gnd

NO

" NC

NO
NC

NO
.NC

'NC

ond

+5 VDC
Gnd
Gnd

+5 VDC
Gnd
Gnd

+5 VDC
Gnd

Gnd
Gnd

NOT
USED

Out To

[y

==

—

[y

[Ergen

SpAS”

oRC
pRC

PAS

pPS
SpAS

pAS
SpPS

pRT

pRT

coil

D-NC

coil

D-NC
coil

coil

coil

coil -

263

In From

—_

e

—

SpPS A-NC

ES4-24

ES2-17

ES2-M

S 5o D-C
sgig A-NO
Spag D-NO

szcn A-NC

ES4-25

ES2-U

ES2-L

S D-C
SpggDA-NO
s?7 2 D-NO

pPS
SpRC A-NC

ES4-26

ES2-S



ES Panel Switches--

IDCAL, SOF, FIELD,'MAIN POWER)

Switch Deck . Pin
ID CAL A c

’ ’ 'NO

(OBSOLETE) . NC
B c

NO

-NC

264

Function . O0ut To = In From
*ES3-11 chain 1 SOF lamps ABCD _ 1 ID CAL lamps AB
1 ID CAL ON lamps CD

+28 VDC
-1 ES3-23

*ES3-11 chain as follows :

ES3-11 S F1d A-C FIELD lamps AB IDCAL lamps AB S

STEP ONE FILE

B
~ . NO
. NC

C

'NO

Ne

¢

" NO

(SOF) - A A
B
C
b
FIELD - - A
(Full AP)
B

MAIN POWER A

NC

-C

NO
NC

c

NO
NC

- 'AAC
'NO

NC
c

NO
NC

. Cc .

NO

~ NC

+M_ay be in EXIT area,

IDCAL lamps ABCD scc A-C

1 Conn RO-25
- Gnd
o 1 ES1-3 -
"*ES3-11 chain 1 FIELD lamps AB 1 ES3-11
(OPN)
(AP) _ 1 AP lamp (D)
Gnd : .
(OPN) _ 1 ES1-6 "
(AP) (CONN Logic-9) 1 RR7-11
+28 ' '

1 ES3-21

- *1 MP relay coil
115 VAC (A side) 1 115 VAC TS (A)

location TBD, 115 VAC B side on opposite end of coil



ES 1

Pin

O OIO UV VWK

<C'-]CI);U’UZZL—_‘7<C—¢ LMo Ow >

Function

Gnd
-12 yDC
SgopC-NO

100 PPS clock -
RC=W

B-OPN

ng decode 11ne

RC=P/N
SccB-5

drive AP to OPN

CC=PNT (2)
CC=FRM (4)
CC=TIM (1)
SccB-1
SccB-3 .
SccB-4
SccB-2
SdRTC—Comm
+5 VDC .
c011 G

EB% detect (+5 v Sig
- CC=4 BCD RO

CC=PGR (S)

CC=CPY (G)

SccB-G

CC=1 BCD RO
. CC=2 BCD RO

CC=LIN (3)

Power Init +5 Pulse

Tape. Hi Speed

1 Gnd T.S.
1 -12 VvDC T.S.

bed b b b ek b R R b e s R

(NOT USED)

famry

1 +5 VDC T.S.
1 K(FLD).coil G

=

Out. To

[y

ES2-18

SOF C-NO

SWR2-2

S

RRY25
SWR2-N
‘SceB<5

SWR3-T
RR1-15
SWR2-L
SccB-1
ScceB-3
SccB-4
-SccB-2

SRT
ES2-v

1 PROG .C-36

1 oM12-19
OBSOLETE

2 AP*

PROG A-3

SccB-G
OM3-34
OM4-34
OM5-15

1 PROG C-41

BNC 100 PPS

B-OPN

Conn EXIT-12

S...C~-Comm

.S, . A-Comm.

265

(Logic Conn-16)

(Conn

Logic-8)

(Logic Conn-14)

(Conn
(Conn
(Conn

{Conn
(Conn
(Conn

(Conn

(Conn

(Conn
(Conn
(Conn

(Conn

Logic-2) -
Logic-4)
Logic-1)

RO-25)

RO-6)

Logic-5)
Logic-6)
RO-31)

RO-4)
RO-5)
Logic-3)

RO-9) -



ES 2

Pin

(R N S

moow>

nNoUZ 2 RGImM

Function

Powef'Relay‘ON Signal
§=5 for RO decode

'6=4 for RO decode

§=4 BCD RO
§=4 signal -

§=1,2,4,5 signal
NOT USED '

NOT USED-

§=2 for RO decode
§=3 for RO decode

for ‘RO decode
for RO decode
BCD RO
signal
signal

O O Or Or O
Wononon u
U e N

O
1]
[\

signal

USED

NOT USED

§=6 for RO decode

8=9 for RO decode
§=8 for RO decode
Power init +5 pulse
Power init gnd pulse
§=6,10 signal

§=10 signal

.
Q
—3

§=3 signal

§=9 signal
+5 VDC -

In From

1 ES3-20

1 ES1-1

1 ES1-A

158;
1 of2%R6
1.0M4-16

2{SsRT

Out To

1 SGRC—NO

1 SGHC-NO

1 OM3-16

2 PROG B-18

- SgpB-Comm

1 SHUT 1-6

OBSOLETE
C-NO

1 RR7-7

-1 RR7-11

. PROG A-24

2{"
SGRCB—Comm

OBSOLETE
Q{PROGEA—ZZ

. SSASB—Comm.

1 ES3-1

‘OBSOLETE

OBSOLETE
1 OM1-16

.OBSOLETE

PROG_B-22

‘2{5 B-Comm

'OB§BEETE .

1 SGRCC-NO

OBSOLETE
1 S.,.C-NO

§AS
1°ES1-R

1 SWR2-5

NOT USED
B-Comm

'PROG A-17
2{SspcpB-Comm
- .PROG A-6
OBSOLETE

266

(Conn RO-12)
(Conn A0-17)

(Conn Logic-7)

(SspC-NO)

(Conn RO-11)
(Conn R0O-13)
(Conn Logic-10)
(Conn. Logic-11)

(Conn R0519)

‘(SSZCDB-Comm)
(Conn RO-20)

(Conn RO-21)

(Sgg C-NO)
(Ss2cp - C-NO)
(Conn RO-10)

-+ (SgFB-Comm)
(Conn RO-14)
(Conn RO-18)
{(SsP B-Comm)
(Conn RO-15)

(Ssps C-NO)

(Coﬁn Logié-lz)_

(Conn RO-23)

(Conn RO-16)
(Conn R0O-22)



ES 3

SOF lamps in common ABCD
'SccA-comm

267

Pin Function In From Out To
1 Gnd . ' 1 ES2-18 _
2 RC lamps comm ‘ ’ 1 RC lamps common gnds
3 § lamps comm I&lm@SCNmm1QMS ) ‘
4 A lamps comm . OBSOLETE (A lamps common side)
5 A lamps comm 1 FIELD lamps common gnd .
6 CC lamps comm 1 SOF lamps common gnd .
7 SOF lamp gnd 1 SOF lamps common gnd
8 ID CAL lamp gnd - 0BSOLETE (ID CAL 'lamps common
9 * decode A node Avail Space NOT USED gnd)
10 Dimmer 3,5 1 Dimmer 3,5 _ :
11 Dimmer poyer‘control 1 KFLD A-comm 1 *SFLD A-comm
12 = Diode K athode Avail Space NOT USED
13 E.O.F. Sig ' 1 ES1-C
14 ED CAL=ON for RO OBSOLETE (Conn RO-7)
15 A=4 BCD RO OBSOLETE (Conn RO-3)
16 USED _ .
17 A=1 BCD RO OBSOLETE (Conn RO-1)
18 USED . '
19 A=2 BCD RD OBSOLETE (Conn RO-2)
20 power-on signsl 1 ES2-1 .. S
21 SMPAfNO . | (+28v) 1 SMPA-NO
22 S.0.F. Counter 1 STD B-C . . »
23 ID. CAL power on ,oBsoLETE“{(gID CQL?'Ngi
24 USED ~ (Comn EXIT-11)
25, SAH-4 o 1 SAH-4
26 SAH;S'- E : ' OBSOLETE- 1_SAH-3
27 5,H-78 o ‘ 15,H-8
28 K28 A-comm L 1 K28 A-comm
29 K28 B-conn 1 K28 B-comn’ “OBSOLETE
30 S, H-2 - 1 S,H-2
31 S,H-1 _ 1 S,H-1
32 S)H-6 (OBSOLETE-9 1 s,H-6 i
33 SAH-S , 1_SAH-5
34 -Dimmer-2 : 1 Dimmer-2
35 lamp power after reset drop 1 MP lamps ABCD .
. SFLDA-chm, FIELD lamps AB
(chain S A-comm, IDCAL lamps AB
“together) IDCAL



ES 4

Pin

O VN VT B L N R

d
N = O

=
RS

—
(¥ 8

WNWWLWRNRNN N N NN NN N e
NN HOWWOWN A T B KN =B O Vo

ALY
[Ta R =N

Function.

SRCNR

B N
SR 0

RCPWB—NO

Spewt-NO -
SpccB-NO

PHOTO' lamps + comm.
FRM lamps + comm
SRCCB-NC

SpewtNC
SpcpyB-NC
RCNRB -NC

SpenRBNC
diode out
S A NO

S FA NO

SICDA ~NO
S ANO
S RA _NO -
SgacA N0
§2cpA-NO
(AN

épSA_No
S sprA-NO'

1CD lamps + comm

Head lamps + comm

Rem lamps + comm

R.C. lamps + comm

2CD lamps + comm

A.S. lamps + comm

P.S. lamps + comm

READ TAPE lamps + comm
+28 VDC - .

S
S
S

In From

' Out-To

(Srcnr B-NO)

1S _B-NO

RCP
(SRCPWB-NO)
1 SR B-NO

1 SRCCB-NO

(PHOTO lamps ABCD)
(FRAME lamps ABCD)

1 SRCCB -NC

’1_SRCWB-NC

(s B-NO)

RCPW

1S, . B-NC

1 +28 VDC T.S. .

RCP

(SpenrB-NO)
- NOT USED

(SGPA-NO)‘

(SGPA-NO)

1 SGICDA -NO

1 SGHA -NO

1 S ,oA-NO

1 SSRCA—NO

(SS CDA -NO)

1 S.,.A-NO
'(S

5AS
spsh-NO)

1 SGRTA -NO

‘1 1CH DATA lamps ABCD

1 HEADING lamps ABCD

1 REMARK lamps ABCD

1 RD CORE lamps ABCD

(2CH DATA lamps ABCD)

1 AREA SCN lamps ABCD

(PER SCN lamps ABCD)
1 RD TAPE lamps ABCD
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ES Panel Miscellany

Out To . "~ In From
ES Dimmer Pin- 1 Gnd ‘
2 - : _ 1 ES3-34
3,5. S : o 1 ES3-10
4 - +28 VDC ' '
File Count ~  Black - 1S TD B-NO
(motorx) - White 1 S TD B-NC
| Red —__ 1 +28 VDC
Green
115 VAC outlets  wire 4 sockets in parallel
' - - A side to 115 VAC terminal 115 VAC TS (A)
(OBSOLETE) "B side to 115 VAC terminal 115 VAC.TS (B)
' Gnd side to 115 VAC gnd terminal 115 VAC TS (G)
Main Power Relay . ‘ ,
Deck A Pin ¢ To 28 VDC power supply
NO » .To 115 VAC side A 115 VAC TS (A)
NC ' , : :
. B c \ - To +5, *12, *15 VDC power supplies §
' NO o : - Tape area plug strip ’
.. NC . Co ,
c c ' To Computer section plug strip
NO o= - : :
. C NC _ ‘ , :
D c _ To Remaining plug strips-
NO &—
NC
. coil 4+ ‘ . - From S,,, B-C .

G ' To. gnd 51de of 115 VAC line
: 115 VAC TS (B)
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ES Connectors (1)

Connector Pin- a In From ~ Out To Function
EXIT 1 .1 RC K20 D-C .
2 1 RC K18 coil
33 1 RC K19 coil
4 1 RC K20 coil
S - 1 RC K21 coil
6 1 RC K28 coil
7 1 RG K23 B-C --OBSOLETE
8 1 RC K23 a-C
9 1 RC K25 B-C
10 1 RC K25 a-C
11 1 ES 3-23
12
13
14
15
16
LOGIC 1 1 ES1-13
: 2 1 ES1-11
3 1 ES1-N _ o
4 1 ES 1-12
c 1 ES1-E ~-OBSOLETE
6 1 ES1-H
7 1 ES2-6
8 1 ES1-7 - o
9 : .18, B-AP
10 1 ES2-13 FLD
11 1 ES2-14
12 1 ES2-p -1 Conn RO-32
13 . - 1 Conn RO-29°
14 1 Conn RO-28
15 ' ' 1 Conn RO-26
16 - | ‘ 1 Conn RO-27

BNC 100 PPS 1 (coax) 1 ES1-4 OBSOLETE



ES Connectors (2) °

Connector

RO

WOENAONEUWNE

271

OBSOLETE

Pin '

Spare
Tape Hi Speed

Tape Direction

EOF Sig (+5 VDC)

- Tape Write

In From ~ Out. To V Function

T N

T T O T S W STy

—

Conn LOGIC-14 1.8

O T M S Y

ES3-17
'ES3-19

ES3-15
ES1-L
ES1-M
ES1-D
ES3-14

-ES1-v

ES2-C
ES2-11
ES2-4
ES2-12
ES2-D
ES2-F
ES2-T
ES2-5
ES2-E
ES2-15
ES2-16
ES2-17
ES2-U
ES2-S

1 ST065Comm :

ES1-C ,

Conn‘LOGIC:IS I'SRC
Conn LOGIC-16 1 SRCWC-Comm
RCPW
Conn LOGIC-13 1 SRCPC-Comm

1 SRCNRC-Comm

BC-C'omm v

C_—Comm

ES1-H
Conn LOGIC-12



ES Relay Card (1)

Relay

K

K 18

K

17

‘19

Deck ° Pin

A - C

NO
NC

. NO
. NC
NO

NC
NO

NC
coil .+

A ¢
NO

NC

B  C
. NO
- NC

C C
NO

. NC
D oG
_NO
NC

coil B

4 G
A S C
- NO
- NC

B c
. NO
- NC
C C
‘ NO

- NC .

D . C
- 'NO

NC

coil +

G

Fuﬁction

6

7

5

9

10

8 -

12 +28 VDC

13

11

15

16

14

} IN4001

:gr 'IN4001
+28 VDC

OBSOLETE .

:}r'*1N4001

In From -

1 K18

1 K17

1 K17

1 K19

1 K17

1 K18

1 K18

1 K17

1 K18

D-NO

B-NO

A-NO

C-NO.

coil G
A-NO

A-NO

c-C

coil G

Out To

1 5,A-1

1 K18 B-NO

1 8,A-2
1 K18 A-NO

1 K19 C-C
1 K23 Y coil +

1 K20 D-C
2{K18 coil G
K23 X coil G

15,C-8
1 K19 B-NO

1Sﬁ}1 |
1 K19 A-NO
1S B-2

1 KQS X coil +

1 SAB-l

1 K17.C-NO
.. .Conn EXIT-2

2Up=CAL 1amp

1 K19 codl G

1 §,0-1

1'K24 X coil +

—

SAD-l

1 K24 Y coil +

K20 C-C
K18 C-NO

=

2{Conn EXIT-3
A=PEP lamp
1 K20 coil G



ES'Relay Card (2)

Relay Deck

K20 A

coil

K21 A

: Yo
NC
- C 12

NO 13
“NC 11
.cC 15
"NO 16

) + . ' .
- :}, IN4001
.G

o

7

5

9

1

8

OBSOLETE

. Pin~ Function

EC
NO
'NC
C

NO

NC
c - +28 VDC
NO

NG

C

-NO

NC

- C

NO
NC
C

NC 14

C 18

NO -19:

NC 17

coil

c 21
NO 22
NC 20

| :3“ IN4001
G

fn From

1 K28

1 K19
1 K21

1 K17

1 K19
1 K20

1 K26

1 K27

1 K28

1 K27

1 K20

A-NO'

F-NO

coil +

coil G-

B-NO

X coil +

a X .

C-NO

B Y

coil G

273

Out To

1 SAE-3
1 K26 X coil +

1 SAE-4 -

2{K26 Y. coil +
K21 A-NO

1 K28 C-C
1 K25 Y coil +

1 Conn EXIT-1

S B-8 |
20081D3 1amp.

Q{Conn EXIT 4
A=PTG lamp

1 K21 coil G
SAG—S
1 K28 B-NO

=

'1S.G-2

A

[y

SAF—S
K25 X coil +

e

-

ASAF'6
K27 Y coil +

[y

=

, SAF-S

K27 X coil +

—

1 S.F-1
k30 C-NO

—

Q{Conn EXIT-5
A=ID4 lamp
1 K28 coil G



vA

Relay

K 23

K 24

K 25

K 26

K 27

ES Relay Card (3)

Deck

a

coil

coil

coil’

coil

coil

coil

coil

coil.-

+ OO -

E RO XOO 4+ 0O

)

+

P ORXAOO +O +RNOKMOO

(]

+

< XOXOO.

. Pin

Lyl Lt

Lyl Lol

Ll L

OBSOLETE

Function

IN4001

IN4001
+28 VDC

IN4001

IN4001

IN4001

-IN4001

+28 VDC
IN4001

IN4001

In From

[ = e

ok

N e Y

—

L SN

K23
K23
K18

K17
K17

K23
K23

K24

K23
K28

K19
K23

K19

K24

K25
K25
K21

K24
K20

K25
K25
K26

K25

K24

K20
K25
K20
K26
K27

bk e e bbb e

274

Out To

Conn EXIT-8
K23 B-Y
K23 B-X
Conn.EXIT-7
K24 o-C
K24 B-C

N N

1 K23 Y -coil G

1'K24 X coil G

1 K26 B-X

2{K24 aX .
K24 Y coil G .

K25 X coil G -

Conn EXIT-10

K25 B-Y-

K25 B-X

Conn EXIT-9

K26 o-C

K26 B-C

[y

‘K25 Y coil G

1 K26 X coil G

1 K21 B-NO
2{K26 aX
"*K26 Y coil G

1 k27 X coil G
1S F-4

1 K31 c-c

1 K27 a-C

1. K21 F-C



ES Relay Card (4)

-Relay

275

Out T,
1 ES3.2g
1 k20 A-No

1 ES3.29

2{K(FLD) Coil +
K24 py
1 k21 C-No

1 Conn EXIT—6

- law g

1 ES3.11 ,
1 FIELD gpy lamp

OBSOLETE
Deck . Pin Functjop In Frop
K 28 A C.
- NO
NC ‘
B C :
- No 1 k21 A-No
NC. -
c C *28 ypg 1 k29 C-C o
NO
NC
D C
NO
.NC _
coil *;:?r IN40g o
G 1 k231 coil g
K (FLD) A C
NO
NC
B- C
NO
_ NC
C C
NO
NC
D C
NO o
: NC N
Coil +} IN40p128 VDC 1 K28 .C-'C» ’
G

128 vpe py
1 Esi-p

A
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MOD L

AU~ W

VF 2

Pin Function
DC Imput

7 through 23 NOT USED

24 o Gnd

.25 g

26 .through 32 NOT USED

33 ' . +15 vDC

34 . s

35 =15 vDC

36 Pulse Out

MOD I

VF 3

Pin _ Function

1

2

3

4.

5 DC Input.

p . ,

7 through 23 NOT USED

24 Gnd

25 . o

26 through 32 NOT USED

33 +15 VDC

34 .

35 -15 vDC

36 Pulse Out

In-From

DC 2/3-7

DC 2/3-15

DC 2/3-17

In From

DC 2/3-13

Out To

' Gate-13
Disc 2/3-L

Out To

VE 2-33

VF 2-35

Disc¢ 2/3-9



CSEHNIUZIECORGITMOOT O WP

MOD I

Gate:

Pin

OV OoOONOUTA NN

~ Function

_nB.Out
Ne In

“Bs-vnc
w=1:0ut

w=2 .0ut

w=8 Relay Driver
w=2 Relay Driver

© w=4,6 Out

w=7 Out
.Gnd
‘Gnd

- +5 VDC

w=4 In

w=1.1In
w=8 Out .

To

Disc 2/3-8

Disc 2/3-H
Multiplex-4

DC 2/3-R
TB8-29

TB8-6

TB8-39

TB8-22
Disc.2/3-12

Gnd Bus o -
Disc 2/3-18, DC 2/3-1

Multiplex-6

Multiplex-10
Disc 2/3-11



MOD I
Scale A+
(Prescaler)

Pin

LoV WNR

< CHOPUZRCOROITOO QX >

- TA

'Function To
+5 VDC
"~ Gnd
BCD "1" . TB8-23
+15 VDC VF 2-33, VF 3-33
Disc 2/3-10
~ Count Output BNC-CHA+ (Coax)’
TA.BCD o TB8-24

Disc 2/3-K

278
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MOD I

O oo ~JOUT A~ WN P

DC 2/3 .
Pin iijFUnction'
~ -Gnd

DC Out (ID2) VF 2-5

. Zero Adj (ID3) TB8-32
10 , '
11 "Zero Adj (ID2) TB8-~30
12 :
13 ~ DC Out (ID3) VE 3-5
14 . T : '
15 +15 vbC
16 , : '
17 : ~ -15 VDC
18
A.
B
C
D
E- . S
F .DC Input (ID2) Coax to Tube Out
H o ,
J 428 vDC' -
X S
L: '
M . | ' . _
N DC Input (ID3) "Coax to Tube Out
P - . .
R . Relay Gain Control Gate-7
S ,
T
U
\'



MOD I :
Discriminator 2/3 -

Pin Function

1 R ‘
2 1D3 Pulse Input -
3 .

4

5

6

7 .

8 w=4,6 In

9 : ID3 VF In

10 ID2 VF/Pulse Qut
11 w=8 In

1z w=7 In

13 '

14

i5

16 | :

17 ID2 Pulse Input

ID3 VF/Pulse Out
ID2 VF In-

cCcHSMWUZECORGITMIMOO® P

280

To

Coax to Pulse Amp

Gate-2
VF 3-36
Scale A+-18

. Gate=T
Gate-C

Coax to Pulse Amp?Out '

Multiplex-14

Gate-3

Scale A+-V
VF'2-36
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Signal Box Connector

_(‘M‘III)

Pin o Function 4 In From - Out To

VF

1 DC 2/3-13

WU BN

24 Gnd

33 ~ +15.VDC 1 DC 2/3-15

35 . -15VDC 1DC 2/3-17 1 Gate-13
36 : ' _ 1 Discrim-9



Signal Box Connector

(MIII)

Pin

DC 2/3

S EcduRrTIERXCGTHOALO T

Function

:Gnd-

‘Discriminator ID#3

" Discriminator ID#3

+15 VDC

- =15 VDC

+28 VDC

"~ DC Input

In'From'

"1 Pl-a

1 P1-R

1 P1-U

1 P1-V

1 P1-T

282

" Qut To

1 VF-5

1 VF-33

1 VF-35

1 Pulse Amp

1 Gate-7



Signal Box Connector
(MIIT) ‘

‘Pin - Function’ In From .- Out To

Discrim 2/3

Pulse In (ID#3) 1 Pulse Amp

w=4,6 . L , - -1 Gate=2
9 ' 1 VF-36 )

18 Gnd

§5vac o - 1Plm - 1 Gate-F

1 Scale A+-V

w=3,5 . o "1 Gate-3

< C et RTS8 R SR O



Signal Box Connector

MIID) -

. Gate

Pin

WO NO U A LN R

<SEAURHTYEE RFSTHO A0 O

Function ' In From -

¥=4,6 1 Discrim 2/3-8
w=3,5 1 Discrim 2/3-N
=2 1 P1-X :
w=1 1 P1-W
, 1 DC 2/3-R
nA 1 P1-A
-15 vDC .1 VE-35
w=4,6
Gnd . cL
+5 VDC 1 Discrim 2/3-A
u=4 1 P1-2

Out Tb

t

"1 Pulse Amp (Re1éyj' -
1 Scale A+-1 .

"L



Signal Box Connector

MIII)
~Pin Function In From
Scale A+ -
1 - +5 VDC _ 1 Gate-f

2 ~ Gnd ’

3 -

4

5

6

7

8

9

10

11

12

13

14 XA BCD#1 1 P1-B
15

16

17

18

a

b

c Count Output from Scaler

d

e

f

h

J

k

1

m

n

P

T KA BCD#2 1 P1-C
s

t

u :
v 1 Discrim 2/3-K

285

Qut To

(Coax) 1 BNC-CHA +
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" LOGIC ‘SECTION

INDEX

I Logic

C Logic
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RR2 Logic Card
RR3 Logic Card

" RR4 Logic Card
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DB 1

Shut 1

SWR 1 Logié

SWR 2 Logic

Oscillator; Logic Panel Pots
Clock Memqry D25, D24 Logic
D22 Logic
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NOR 4 Logic 30
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M 1 Logic | 32
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Misc. A Logic = | | 34
AP 1 Logic o ' 35
AP 2 Logic S 36
AP 3 Logic 37
AP 4 ngic' | _ - 38
New Panel Switches: Det. Sel., U.S, 39
New Panel Switches; Mode Sel., Osc. Sel. 40
Logic Panel Readouts : 41
0ld Panel- Lamps; Osx., Z/Y, DN 42
01d Panel Lamps; AP., Shut., w, a - 43
01d Paﬁel_LampS; w, o, Z/Y,.Scope 44
0ld Panel Lamps; w, AP, DN, Shut 45
§ Sync Logic (S) . . 46
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Initiate Logic - 50
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