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167-1 CARD READER



CHAPTER 1

DESCRIPTION

The CONTROL DATA" 167-1 Card Reader reads data from standard punched cards and
transfers it to a computer, magnetic tape unit, or line printer. Data is read column by

column and sent to associated equipment in a 12-bit per word parallel mode.

TABLE 1-1. SPECIFICATIONS

MECHANICAL
Card Reader Pedestal

Height 13 1/2 inches 27 inches
Width 29 3/4 inches 30 inches
Depth 18 inches 18 1/2 inches
Weight 120 pounds 90 pounds
Cooling Requirements 630 BTU/hour
Hopper Capacity 500 cards
Stacker Capacity 500 cards
Reading Speed 250 cards/minute maximum

ELECTRICAL
Power Requirements 115 vac, 1 phase, 60 cps, 1.6 amp
Reading Method Photo-electric: 12 card-row cells

2 card-detect cells

Timing Source Magnetic Reluctance Pickup

TABLE 1-2. EF CODES

Code Function
4500 EF clear

4501 Free run read
4502 Single cycle read
4540 Check status

* Registered trademark of Control Data Corporation.
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Table 1-3 lists possible responses to a status request. Multiple faults are indicated

as the sum of individual faults.

TABLE 1-3. STATUS RESPONSES

Code Meaning

0000 167-1 readyfor operation|
0001 Hopper empty

0002 Stacker full

0004 Feed failure

0010 Program error

0020 Amplifier failure

0040 Motor power off

Chapter 2, Operation and Programming, discusses in detail the use of the EF codes

and explains the meaning of each status response.

The 167-1 reads data from cards photo-electrically. As each card-column passes the
read station, light passes through each hole present in that column and strikes a solar
cell. The 167-1 amplifies any signals present at the solar cells to standard logic voltage
levels and gates them to the computer or other interrogating device. Off-line, the card

reader is directed by pseudo select codes.



CHAPTER 2

OPERATION AND PROGRAMMING

MANUAL CONTROLS AND INDICATORS

TABLE 2-1. SWITCHES AND INDICATORS

Name Function
Main Power (2S01) S Connects 167-1 to power lines
Motor Power (3S04) S Applies power to drive motor and exciters
T Motor is running
Row 12 "'0" Check S Disables amplifier ""0'" check of 12th row
Disable (3S05) when cut-corner cards are used
I Disabled condition
Load (3S06) S Initiates a Free Run Read (FRR) operation
Stop (3S07) S Disables Clutch
I Indicates stop
Margin (3S02) S Used during routine maintenance reliability
tests
Row 12 ''0" Looad

Check Disable

Motor Power

Main
Power

P Figure 2-1. Card Reader Controls
* Switch
*% Indicator




CARD READER PREPARATION

To prepare the 167-1 for control by interrogating equipment:

1) Place cards in hopper, face down, column one in direction of feed

2) Turn on Row 12 ""0'" Check Disable switch if cut-corner cards are used
3) Turn on Main Power switch

4) Turn on Motor Power switch

5) Issue Master Clear from associated equipment

6) Card reader now ready for external control

EXTERNAL FUNCTION CODES

SELECT CODES

Operation of the 167-1 Card Reader is initiated by coded EF instructions from an
interrogating device (table 2-2). Twelve-bit function codes transmitted by the EXC
(7500) or EXF (75XX) instruction from the 160/160-A or pseudo codes from a tape
or printer unit direct operations through controls in the 167-1. The upper 6 bits
(octal 45XX) select the card reader; the lower 6 bits (octal XX00 through XX40)
specify the card reader operation. Specially punched cards must be used for card

to printer operation. See the Control Data 166-2 Line Printer Customer Engineering
Instruction Manual, Volume 1, Pub. No. 60019500.



TABLE 2-2. EF SELECT CODES

Code

Name

Description

4500

EF Clear

Clears EF Select FFs and Start Counter FF. Issue an
EF clear to terminate:

1) a FRR (4501) operation. If card reader is to stop
immediately after reading a card, the clear must be
received within 1.5 ms after reading of the 80th
column.,

2) a SCR (4502) operation at any time during the cycle.

4501

Free Run Read
(on-line only)

Actuates clutch and starts card movement. Cards move
continually without need for reselection between cards.
Operation terminates when card reader receives an EF
clear (4500) or generates an input disconnect. An input
disconnect results from:

1) a feed failure,

2) a late input request (program error), or

3) an amplifier failure.
Check status immediately after receiving the disconnect.

The operator must master clear the card reader before
reading can resume.

4502

Single Cycle
Read

Actuates clutch and starts card movement. Each 4502
select causes one card to move. The operator may
terminate a read operation anytime during a cycle by
issuing an EF clear (4500). To read the next card,
status must be checked (4540), and another 4502 issued.
Full speed operation is possible if 4502 is reselected
within 4 ms after the 80th column is read.

4540

Check Status
(on-line only)

A 4540 status request directed to the card reader and
followed by an input to A (76 instruction) provides the
computer with information (a coded response) relative
to card reader status. This code is issued anytime
previous to a 4501 or 4502 code, or after the last word
desired from a card in the 4502 mode. A status request
should follow each input disconnect.

STATUS RESPONSES

Table 2-3 is a list of status responses the card reader may send to the computer.

Multiple faults appear in coded form as the sum of individual faults. For example,

0005 (0001 + 0004) means there was a feed failure and the hopper is empty.




TABLE 2-3. STATUS RESPONSES

Code Name Description

0000 167-1 Ready

0001 Hopper Empty All cards have been read

0002 Stacker Full To prevent a card jam, remove accumulated cards
from stacker

0004 Feed Failure If accompanied by hopper empty, cards are all
read; if not, a feed problem exists

0010 Program Error Input requested too late by interrogating device

0020 Amplifier Failure At least one of the 12 row amplifiers is not func-
tioning properly

0040 Motor Power Off 3504 is off

PROGRAM TIMING

Each card requires 240 ms to pass through the read station. The card reader may send
up to 80 12-bit words to the interrogating device from each card. Program timing is
the same for single cycle read or free run read. Figure 2-2 shows the program timing
for one card cycle. On-line, this chart enables a programmer to make full use of the
computer between card columns and to reselect the card reader at a time that assures

full speed operation.

LATCH UP LATCH ueP

e CARD CYCLE — 240 MS

5 Ms (@

81.5 MS 148.5 MS 1o Ms
Je———70 NS ___,, '(—COL ! coL.80

(A Z l COLUMN PULSES 80 TOTAL -

j@ “t— 1.86 MS
Note:

Shaded areas indicate computer program time available between
column input requests.

Figure 2-2. Program Timing
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CHAPTER 3

PRINCIPLES OF OPERATION

This chapter discusses the principles of operation for each section of the card reader
logic. The following diagrams are simplified. For more details, refer to the un-

abridged logic diagrams in appendix C of this manual.

EF CODE TRANSLATOR

Many peripheral equipments may be connected to the computer. The EF code trans-
lator (figure 3-1) recognizes selection of the 167-1 and determines the function it is
to perform. EF select codes from the computer or pseudo codes from other interro-
gating equipment are received on the output lines. The accompanying Function Ready
signal enables the 167-1 to translate the codes and set the function select FFs. EF
bits 6-11 (octal 45XX) select the 167-1; bits 00, 01, or 05 select the function.
Previous to an EF selection, a 1.5 usec pulse from A209 clears the function select
FFs. An Output Resume, which is directed back to the interrogator, turns off the
Function Ready and clears the output lines. The interrogating equipment may request
status (4540), free run read (4501), or single cycle read (4502).

FUNCTION SELECT FFs
FRR

FUNCTION BIT 00
|
READY (4501) A200
@, A207 —-)m—‘ O Liia
(207 }——{zon 5-——p ) o
RESUM
(45X X) Mc
Y100
SCR
(4502) A202
> A209] A203
SEQUENCE OF SIGNALS AFTER ISSUANCE OF EF SELECT CODE
V A STATUS
EF SELECT CODE BIT 05
(4540) A204
FUNCTION READY K A
L A205
EF CLEAR EZZ‘
SET FF [; A
OUTPUT RESUME V A 57?

Figure 3-1. EF Code Translator
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CHECK STATUS

Before selecting or reselecting a 167-1 Read operation, the computer must sense card
reader conditions by executing a Status Request (4540) followed by an Input to A (76)
instruction. Coded status information* is transferred to the computer on its input
lines. Execution of a Status Request (4540), accompanied by a Function Ready signal,
sets the Status FF. An Input Request, which may appear any time thereafter, gener-
ates an Input Ready signal and simultaneously gates status information to the computer.
The Input Ready causes the Input Request to drop; a 1.5 usec pulse clears the Status

FF. Figure 3-2 shows the circuits and timing associated with a status operation.

FUNCTION READY
STATUS
(4540) EF SET A204

(4500) EF CLEAR —> A205

Y102
INPUT

INPUT
REQUEST 0.8 USEC A212 Lz READY

SEQUENCE OF SIGNALS DURING
A CHECK STATUS OPERATION

STATUS FF W A %

INPUT REQUEST W/A

oo meany FEED FAILURE ——‘
o PROGRAM ERROR

INFORMATION.

STATUS

RESPONSE
CODES

LI0o0 | (0001)

HOPPER EMPTY —

STACKER FULL

|

CEEE

L10l (0002)

LI02 | (0004)

L103 | (0010)

§REEE 0

> AMPLIFIER FAILURE _| L104 | (0020)
CLEAR STATUS FF %
MOTOR POWER X ‘1 L105 l (0040)
OFF

* DELAYS DEPEND ON CABLE LENGTH AND
EQUIPMENT INPUT / OUTPUT CARDS-

Figure 3-2. Status

* See Operation and Programming, chapter 2.
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READING CARDS

The 167-1reads a card one column atatime and sends data to the interrogator in a 12-
bit per word parallel mode, 80 columns maximum per card. Fourteen exciter lamp/
solar cell pairs are located in the read station. Twelve of these are for reading data
from the 12 card rows; one (CD-2) starts the counter and one (CD-1) stops the counter.
A magnetic reluctance pickup emits pulses continuously at the rate of eight per card
column. Two cams generate signals during each card cycle. The timing relationship

between signals is shown in figure 3-3.

le
[ 7.7M8

@

\' .
%
450,.36C —| L'- .

200us€C —,
I’

14 MS ‘_—’12
|

e [ 7727307222720
74— |

10MS 4 M8

:
F FAILURE CHECK

# SET CAM AT THIS EDGE.

—_——— -

. SPACED 1.88 MS, DURATION 238 u SEC.

B (80 COLUMN PULSES MAXIMUM)
COLUMN PULSES :

I
|
START COUNTER FF |
|
|
|
i
!

Figure 3-3. Timing Chart - 167-1
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CUMULATIVE-8 COUNTER

Selecting the free run or single cycle Read mode pulls the clutch and advances a card
through the read station (figure 3-4). When no card is in the read station, a "1" from
CD-1 holds a forced clear on the Start Counter FF (figure 3-5). As a card enters, the
clear drops. Selecting a free run or single cycle Read operation removes a lockout ''1"
from B112 so that CD-2 can set the Start Counter FF. Setting this FF reapplies a
lockout to B112 via R119 and removes a forced clear from the cumulative-8 counter.

This allows pulses from the magnetic reluctance pickup to advance the counter.

The counter emits one signal for every eight it receives from the pickup. A pulse
generator (K115 and Y106) shapes these output signals into 1. 5usec pulses. Delays
Y103 and Y104 prevent short extraneous pulses from advancing the counter. During
maintenance tests, an adjustable delay (Y105 + Y111 + no delay) allows the operator to
vary the position of the column pulses with respect to the card columns. Signal CM-1
drops to "0'" after the first column of a card has been read. This prevents the Start
Counter FF from being reset until the next card enters the read station. Delay Y112
ensures that B112 remains locked out until CM-1 drops in case an EF clear (4500)

immediately follows the reading of the first column.

167 READY

(35086) |
——'l LOAD

FUNCTION
READY

FREE RUN

READ A

—l— 4501

EF CLEAR

SINGLE
FUNCTION READY CYCLE START CLUTCH

READ

4502 ———$——) A202 /f
L

EF CLEAR—> A203

!

COLUMN PULSES

(3807 )STOP o I

COUNTER colL

-20V

Figure 3-4. Free Run and Single Cycle Read
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co—-2

PERMIT INPUT

The column pulses emitted by the counter coincide with each card column (figure 3-5).
They set the Permit Input FF if an Input Request is present, and gate data to the inter-
rogator. If the Input Request is not present, an Input Disconnect occurs. An Input
Ready is sent to the interrogator 5 usec after an Input Request is received. This turns

off the Input Request and clears the input lines.

Y103
MAGNETIC PICKUP 204 SEC

Yio4

SCR MARGIN
START

CHECK
(Y105 + YI11 +NO DELAY) COUNTER

FROM SOLAR CELLS | AnxmetxxH——a{ LIXXI TO INTERROGATOR

(80 PULSES MAXIMUM PER CARD)

CUMULATIVE -8
COUNTER

PERMIT
INPUT

RII2 ——1

Yliz

R13

Y107

INPUT REQUEST Luzns}—){ A2t !——-—-)LAZ!Z F—fsusec INPUT READY

Figure 3-5. Start Counter and Permit Input

FREE RUN READ

The Free Run Read FF (figure 3-4) is set by either an EF code 4501 from the computer
or by a signal from Load switch S06 on the card reader control panel. On-line it can
be cleared oniy by an EF clear (4500) or MC. The FRR FF output gates the input to
clutch puller P120. The Load switch permits local starting of the card reader. Stop
switch S07, used for local stopping of a FRR operation, must be returned to the normal
(light off) position before operation may resume. An input to LL120 from the Start

Counter FF locks out the clutch puller during the time that the counter is running.

SINGLE CYCLE READ
The Single Cycle Read FF (figure 3-4) is set by EF code 4502 and is cleared by the
first column pulse during a read cycle or by an EF clear (4500). Its main functions

are to gate the input to R114 and to pull the clutch for one read cycle.

3-5



INPUT DISCONNECT

The input instruction may establish a storage field block of greater capacity than the
anticipated input block. The Input Disconnect indicates to the computer that the 167-1
has no more data to deliver; the computer may return to its main program with no
further delay. Off-line, the disconnect halts operations. Three sets of conditions will

cause a disconnect: feed failure, program error, or amplifier failure (figure 3-6).

FEED

F AILURE
CM-2 ——> RI24 RIOO
CM-1 —> RI25 RIOI
cM-2
PULSER PROGRAM INPUT
INPUT REQUEST 1 ERROR REQUEST
COLUMN PULSES R102 INPUT
DISCONNECT
cD-1 —> RIO3 —C
"I" CHECK
~M101--- MLIO- M1 RIIX
Mi00-M ~O—)|:} T AMPLIFIER
" Ril6 FAILURE
0" CHECK
MIOO +MIOI +MI02 + R104
MI03 +M104 + MI05
"0" CHECK
MIO6 + MIO7 + MIO8B+ e J RI05
MI09 + M110 i
1.5 L SEC.
Min ®

MC

ROW 12
(3s05) "0" CHECK
DISABLE

A205

a204

Figure 3-6. Input Disconnect

FEED FAILURE
The Feed Failure FF is set if the Start Counter FF has not been set by a card before
the signal from CM-2 appears. Either a Master Clear ora Status Request clears the

Feed Failure FF.

PROGRAM ERROR
The Program Error FF is set if an Input Request is not present as each column pulse

rises. Clearing conditions are same as above.
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AMPLIFIER FAILURE

The light amplifiers are checked automatically as each card enters the read station.

'""1" Check

As soon as a card covers CD-1, but before it covers the row-lamps, the light ampli-
fiers are checked for output. If any amplifier is not supplying a ''1", the Amplifier
Failure FF is set. Failure of an amplifier to supply a ''1"' may be caused by insuffi-

cient exciter lamp brilliancy, dirt in the solar cell aperture, or a defective amplifier.

"0'" Check

After the '"1"" check, a "'0" check is made to ensure that none of the amplifiers emit a
"1'" when the solar cell apertures are all covered by the leading edge of a card. The
presence of a ''1" usually indicates that the brilliance of an exciter lamp is set too high,
causing light to penetrate the card and switch the light amplifier. An Input Disconnect
may occur any time that corner-cut cards are used unless the Row 12 "0'" Check Disable
switch (S05) is on.

Clearing conditions are same as above.

After a Status Response has been sent to the computer (normally, status is requested
at the end of each card) the Input Request will drop, thereby clearing the Status FF
(figure 3-2). The 20 usec pulse produced by A213 clears the Error FFs at the same

time.



CHAPTER 4

MAINTENANCE

GENERAL INFORMATION
MAINTENANCE EQUIPMENT

Logic Circuits

Equipment used in servicing the computer logic circuits is also used for maintenance

of the Control Data 167-1 Card Reader. The following items are necessary:

Oscilloscope

VOM (Triplett 630 or equivalent)
Printed circuit card extender
Crimping tool

Taper pin insertion tool

Miscellaneous hand tools

An additional aid for checking printed circuit card performance is a Control Data 150

or 151 Card Tester. Manuals for these testers include test procedures and oscilloscope
waveforms for each card type. '

Principles of the card reader logic are in chapter 3, and the major logic diagrams are
in appendix C.

Card Mechanism

A number of items are required for making mechanical adjustments and repairs on the

card mechanism. They include:

Set of Allen-type wrenches
Feeler gauges

Phillips-type screwdrivers

A pound gauge

Set of small open-end wrenches
A soft lens brush

Specified oils and greases
Specified shims

Drift punch

Brass drift rod



Plastic-head hammer

Tru-arc pliers

COMPONENT LOCATION SYSTEM
A special coordinate convention designates component locations within the card reader.
The 167-1 cabinet is number 170000; the major sections of the card reader are iden-

tified as follows:

170100 logic chassis

170200 card mechanism
170300 control and fuse panel
170400 power supply

Standard symbols identify component types (J = mounted connector, P = end of cable

connector, S = switch, etc.). For example symbol 3S01 would mean:

3 S 01
7 A
Section Switch Component Number

The part represented is switch number 1 which is mounted on section 3, the control
panel. The location of printed circuit cards on the logic chassis is specified by the

following coordinate convention:

B 01 C

7

Row (Horizontal) Column (Vertical) Test Point

Test point locations are A, B, C, and D (from top to bottom of a card, observed from

the printed wiring side with the pin connectors to the left).



MOUNTED CONNECTORS
The 167-1 uses four types of mounted connectors. Figure 4-1 shows the pin arrange-

ment for each type.

OI 02 03 04 o5 06 o7 08 09 OIOOII oIZOI

OM OIS ol6 ol7 0|8 OI9 OZOOZI 022023024 025

3

25 Pin 14 Pin
1J01 1J02

o' 02 0® 0% &® of o’ of

09 00 oll 0l20!3 014 !5

24 Pin 15 Pin
1J03-1J07 2J08

Figure 4-1. Mounted Connectors, Pin Arrangement, Front View



TABLE 4-1. PIN ASSIGNMENTS, MOUNTED CONNECTORS,
CHASSIS 170500

5J01 5J02
PIN FUNCTION PIN FUNCTION
1 Card Row 12 A -20 vdce
2 11 B Ground
3 @ 0 C +20 vdc
4 I 1 D -2.5 vdc
5 © 2 E Load Switch
6 = 3 F Stop Switch
7 @ 4 H Motor Power
8 g 5 J Margin (Y111)
9 % 6 K (Y105)
10 k! 7 L Margin (K112)
11 \ 8 M Clutch Coil
12 Card Row 9 N Row 12 "'0" Check
13 Magnetic Pickup P -4.5 vdc
14 Ground R H - BCD and Pack
15 A
16
17
18
19
20
21 Gro’und
22 Not Used
23 Ground
24 CD-1
25 CD-2




TABLE 4-1. (CONT'D)

FUNCTIONS
PIN 5J03 5J04 5J06

Card Row 9 Bit 00 Bit 00

@ A 8 01 01

g 7 02 Not Used

ﬂ 6 03 Not Used

o 5 04 S Not Used

o1y} + .8"

o 4 é 05 g 05

2 3 = 06 o 06

e ©

9 2 et 07 — 07

o)

g 1 08 08

3, 0 09 09

T

< v 11 10 10
Card Row 12 Bit 11 Bit 11
CD-1 Not Used Not Used
CD-2 Input Ready Not Used

oM NK XS oW Z2EC R @ODnHBE0O QTP

Hopper Switch-2
Stacker Switch-NO
CM1-B

CM2-B

Stacker Switch-NC
Not Used

Not Used
Ground

Input Request
Not Used

Not Used

Input Disconnect
Not Used

Not Used
Ground

Output Resume
Function Ready
Master Clear
Not Used

Not Used
Ground

Notes:

1. 5J04 is paralleled with 5J05
2. 5J06 is paralleled with 5J07




TABLE 4-2. PIN ASSIGNMENTS, CONNECTOR 2J08,
EXCITER LAMP ASSEMBLY, CARD MECHANISM 170200

PIN J150208 (JO8)
1 Card Row 9
2 ?Ei A 7
3 I 5
-
4 e 3
5 o 2
8
6 ;6 1
7 o 11
8 :% 12
9 3, 8
10 T 6
< v
11 Card Row 4
12 CD-1
13 CD-2
14 Card Row 0
15 Ground
[E 5J07
OouTPUT i|
U___ 5906
AC INPUT
[E 5JOS
INPUT ]
l_[ SJQ4
2408 ] L E 5003
JC 5J02
CARD I
READER FUSE & CONTROL LOGIC
MECHANISM PANEL 170600 CHASSIS
170200 l 1 70500
POWER SUPPLY
170400
{ 5401

Figure 4-2. Intra-Unit Cable Diagram
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PREVENTIVE MAINTENANCE

Following a preventive maintenance schedule reduces down-time. Preventive mainte-

nance of the 167-1 Card Reader consists of the following:

1 Maintaining the cleanliness of components

2 Lubricating components as required

3. Assuring proper operation using test routines
4

Maintaining tolerances set forth in the section on adjustment specifications.

This section contains a list of required preventive maintenance procedures scheduled

on an hours used basis. For this purpose, a running-time meter under the front cover

keeps a cumulative record of operating time.

For details of each maintenance step, refer to the sections on trouble shooting, adjust-

ment specifications, and assembly/disassembly instructions.

Every 8 hours (daily):
A. Remove exciter lamp assembly
B. Clean with soft bristle brush:
1. solar cell apertures
2. feed bed

3. hopper area

Every 160 hours (monthly):
A. Check:
1. exciter lamp adjustments
2. column pulse coincidence with read pulses

3. EF translator validity

B. Lubricate:
*1. feed slides to gibs

*2. feed slide to fork (serials 101-113 only; permanent dry lube on 114 and up)
*3. feed knife pivot

Every 1000 hours (semi-yearly):
A. Check adjustment of:

1. feed roller and spring pressure

*See table 4-3
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exciter lamp assembly

hopper throat

feed knife

clutch coil and trip arm

hopper, gib, and slide

stacker stop actuator (stacker switch)
reluctance pickup

circuit breakers (cams 1 and 2)

B. Lubricate:

1.
2,
%3,

feed roll arm pivots

clutch trip arm pivot

circuit breaker contact arm pivots
stacker switch actuator shaft

feed roll shaft gears

feed cams

cams

clutch housing and spring

Every 2000 hours (yearly):

A. Replace if necessary:

1.
2.
3.
4.
5.

feed roll shaft bearings

cam follower roll bearings

pulley bearings (replace pulley assembly)
clutch shaft bearings

feed fork and follower, shaft bearings

*kickB.  Lubricate drive motor bearings

TABLE 4-3. LUBRICANTS

Burrough's Number Description Vendor
S64960-2 Oil, Lubricating, SAE 10 (Motor oil)
%  S15821-39 Grease, Shell Alvania 2, #10 can Shell Oil Company
Rk S15821-32 Grease, Unitemp #MIL-G-3278 Texaco Oil Company
*4kk515821-26 0Oil, Bodine L.029, 0° - 65°C Bodine Electric Com-
pany, Los Angeles,
California




TROUBLE SHOOTING
OVERLOAD PROTECTION

One fuse and three circuit breakers protect components within the 167-1 from electrical

overloads. Figure 4-3 shows the machine with the cover removed to expose the fuse

and circuit breakers. Table 4-4 lists the circuits protected by each device.

3502 3F04 3F01 3F02 3F03
Margin 5 Amp
Switch

Figure 4-3. Fuse and Circuit Breakers

TABLE 4-4. FUSE AND CIRCUIT BREAKERS

Symbol I (amp) Circuit

3F01 5 Exciter lamps

3F02 1.5 +20 vdc logic power

3F03 4 -20 vdc logic power, and clutch coils
3F04 5 Main power line

POWER SUPPLY

- The power supply has tr‘ansformers‘that are self-regulating. With approximately
correct load the +20 vdc output will remain constant during large fluctuations of input
voltage. Only one adjustment is on the supply resistor R02. At assembly it is set to
provide -4.5 vdc output to the light amplifier cards. If this voltage drops as the parts

age, re-adjust the tap on R02. Figure 4-4 shows a top view of the power supply with
all of the parts called out.



CR10

+—— CRil
..

-

B it

Cco1 EO1 R10 . CRO1 CRO02 Chassis 170400

Figure 4-4. Power Supply Component Layout *

MARGIN TEST

The Margin switch, figure 4-3, is used to vary the timing position of the column pulses
in relation to the read strobe period. The down position is normal, the center position
is the low margin, and the upper position is the high margin. If cards may be read
without losing bits when the Margin switch is set to both the upper and then the center
positions during a test run, maintenance personnel may assume that the column pulse

falls in the middle of the strobe period. Failure during this test may mean:

1. dirt is in the solar cell apertures,

2. the lamp assembly is improperly oriented,
3. the delay capacitor has changed value, or
4

CD-2 exciter lamp brightness is too high.

Correct other failures in the logic circuits in the same way as in other Control Data
equipment. Instructions for mechanical adjustments and repairs are found in the next

two sections of this chapter.

* For parts list and schematic, see appendix C, pages 7 through 10.
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Left Front Pivot Arm

Right Rear Pivot Arm

1 1
Eosnue oo I

Rollers

—BOTTOM ROLLER -

@——TOP ROLLER—# S

Figure 4-5. Feed Rollers



1. FEED ROLLER (figure 4-5) CAUTION: Skew errors and card damage can
result from improper feed roller
openings or pressures.

OPENING

Requirement

The gap between the top and bottom feed rollers must be a snug 0.004 inch.

Adjustment
Adjust nut A toprovideasnug 0.004 inchgap between both pairs of topand bottom rollers.

SPRING PRESSURE
Requirement

The tension of the springs connected to the pivot arms for both top feed rollers must be

adjusted so that the rollers exert a downward force of 13.5 pounds + 2.

Check
Connect a pound gauge to the top feed roll shafts, first at point C and then at point D.
Insure that the closest roller starts moving upward at a force of 13.5 pounds + 2. If

it does not, perform the adjustment.

Adjustment
If the pressure exerted by the top front feed rollers is incorrect, adjust screw B for the
correct pressure at both ends. If the pressure exerted by the top rear feed roller is

incorrect, stretch the spring to decrease pressure or cut off turns toincrease pressure.

POSITIONING
Requirement

The top rollers must be aligned to within + 0.015 inch of the bottom rollers.

Adjustment

Position the bottom rollers by setting the shoulder at the right end of the feed roll shaft
tight against the bearing and the pulley. Lock the pulley on the shaft with the lockscrew.
Hold the feed roll shaft all the way to the left and push the gear to the right to insure
minimum end play. Lock the gear on the feed roll shaft with the lockscrew. Next, align
the top rollers to within + 0. 015 inch of the bottom rollers by inserting shim washers
between the retaining ring at the right end of the feed roll shaft and the bearing. Hold
the feed roll shaft all the way to the left and push the gear to theright toinsureminimum

end play. Lock the gear on the shaft with the lockscrew.

4-13
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2. EXCITER LAMP ASSEMBLY (figure 4-6) CAUTION: Be sure that the insulation
covers the wire leads and
no bare strands exist.

Requirements

a. The gap between the lamp bracket and read bed plate must be 0.015 inch + 0.003 (A).

b. The individual spots cast by the lamps must be aligned to completely cover their
associated bracket apertures and the solar cell apertures,

c. There must be equal clearance between the side plates and insulation blocks (B).

Check

a. Insert a 0.015 inch feeler gauge between the lamp assembly and the read bed plate.
It should be a snug fit. Try to insert a 0.018 inch feeler gauge. It should not fit.
Perform these checks at both the left and right ends of the lamp assembly.

b. Visually inspect the light spots cast by the exciter lamps and insure that they are
aligned to completely cover their associated bracket apertures and solar cell
apertures.

c. Grasp the lamp assembly and try to move it to the left and right. There should be

practically no movement.

If any of these conditions do not exist, perform the appropriate adjustment.

a.

Adjustments

Loosen the lamp bracket holding screws (E). Raise or lower the lamp bracket to
obtain a clearance of 0.015 inch + 0.003 (A) between the lamp bracket and read bed
plate. Tighten the screws.

Loosen the latch holding screws (C) and adjust the insulating blocks for equal
clearance between the side plates and the insulation blocks (B). Tighten the screws.
The figure shows the relationship between the cell aperture, bracket aperture, and
lamp spot. The individual spots must be aligned to completely cover their asso-
ciated bracket apertures.

The front to rear alignment of the solar cells and apertures (D) is controlled by
manufacturing tolerances and no adjustment can be made.

Visually check the left to right alignment to assure that the lamp bracket is in align-
ment with its associated apertures. If the alignment is incorrect, adjustment step

b must be performed again.
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3. HOPPER THROAT (figure 4-7)

Requirement

The opening between the top and bottom throat blades should be 0,010 inch.

Check

Insert a 0.010 inch feeler gauge in the hopper throat opening in a horizontal plane. It
should be a tight fit. The 0.010 inch feeler gauge should not pass through the opening
when inserted at an angle above or below the horizontal. If these conditions do not

exist, perform the adjustment.

Adjustment
a. Loosen screw and adjust the position of the bottom throat blade until the peak of the

bottom blade (at point C) is in line with the knife edge of the top blade. Tighten

screw A.
b. Loosen screw B and adjust the top blade to obtain a tight 0.010 inch between the two

blades (feeler gauge inserted horizontally). Tighten screw B.

c. Check the adjustment as outlined above.

TOP
\ THROAT
/ BLADE
i B
| i N1
hale I‘! ./

] HOPPER

_i—-010" NOGO
\ /7/< z <———— INSERT FEELER GAUGE HERE

—S— 010" NO-GO

Figure 4-7, Hopper Throat
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4., FEED KNIFE (figure 4-8) CAUTION: Incorrect setting at point A will result
in misfeeds and card damage.
Binding at point D will result in mis-
feeds and nicked cards on the column
1 and column 80 edges.

Requirement

Maintain a 0.030 inch + 0.010 -0.000 clearance between the feed knife blade and column

80 of the card.

Rotate the knife block on the adjusting stud in the directions shown at D.

should float freely with no binding. Travel is limited by the gib.

Adjustment

a. Loosen setscrew at point B.

b. Place one card in the hopper with its column 1 edge flush with the front extremity of
the hopper.

c. Rotate the knife-adjusting nut at point C to obtain 0.030 inch £+ 0.010 -0.000 clear-
ance between the feed knife blade and the column 80 edge of the card.

d. Lock the setscrew.

B D
[ . 030"

CARD +.010 A

/\ -. 000"
) -
==, ;;\' B Gl
stoe L QiU FRONT
————— - [ KNIFE ]
FRONT
Side View Front View

Figure 4-8. Feed Knife

The block



5. CLUTCH COIL AND TRIP ARM (figure 4-9)

Requirements

a. The clearance between the clutch collar and trip arm must be 0. 006 to 0.008 inch
when the trip arm is in the actuated position.

b. The clearance between the trip arm and the core of the rear solenoid must be
0.001 to 0.003 inch when the trip arm is in the actuated position.

c. The trip arm must overlap the latching ridge on the clutch collar by 0.030 inch
+ 0.005 when the trip arm is in the disengaged position.

Adjustments

a. Loosen the solenoid mounting screws (E).

b. Hold the trip arm so that it contacts the front core of the solenoid.

c. Position the trip arm and solenoid so that a 0. 006 to 0. 008 inch gap exists at C,
and a 0.001 to 0.003 inch gap at D.

d. Tighten the solenoid mounting screws.

e. Allow the trip arm to fall into its disengaged position.
Insert a 0. 040 inch feeler gauge between the trip arm and the core of the front
solenoid.

g. Adjust screw B to provide a snug 0.040 inch between the trip arm and front core.
This assures a 0.030 inch + 0. 005 latch overlap at A.

h. With voltage applied to the clutch coils, the force required to pull the trip arm

away from the cores should be a minimum of 12 pounds measured at D. If the

force required is less than 12 pounds, check the clutch coils and associated

/COIL BRACKKT
i

circuitry.

“—CLUTCH COLLAR

C )
. b
N : \/ ADJUSTING SCREV —/
TRIP ARM —/

Unlatched Latched

TRIP m—/

Figure 4-9. Clutch Coil and Trip Arm
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6. HOPPER, GIB, AND SLIDE (figure 4-10) CAUTION: Incorrect setting of these
adjustments will result in
misfeeds or nicked cards.

Requirements

a. The gap between a card deck and the front card guide must be 0.010 inch (A).
b. There must be a minimum of 0.003 inch and not more than 0. 005 inch clearance
between the slide and the left gib (C).

Adjustments

a. Place a deck of cards in the hopper. Insure that the deck is flush against the right
and rear extremities of the hopper.

b. Loosen the screws at D and use shims to obtain a 0.010 inch clearance at A.
(Screws may be 9/64 Allen type.)

c. The tolerance of the manufactured parts should allow a nominal 0. 010 inch clear-
ance between the card deck and the left side of the hopper at B. There is no
adjustment for this.

d. Hold the right gib flush against the right side of the hopper-bed plate.

e. Hold the slide flush against the right gib. Check to insure that the clearance
between the slide and left gib is between 0.003 and 0. 005 inch (C).

f. If the clearance is other than that stated in e, loosen the left gib and adjust it for
proper displacement from the slide. Tighten the gib.

g. Move the slide to its front and rear positions and check to insure that there is no

binding.
003 &
/<>/ FLUSH
RIGHT
z Osum; GB
LEFT HOPPER
BED PLATE FLUSH

71 .
front View > .010
REAR FRONT
HOPPER
BED N\_
HOPPER
[_T—.oxo' BED L)aonrgr
B GUIDE
P e
REAR dugpen | FRONT
b Top View
Left View

Figure 4-10. Hopper, Gib, and Slide
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7. STACKER STOP ACTUATOR (figure 4-11) CAUTION: If this adjustment is not
performed correctly, the
card reader will stop
(1) with less than 500
cards in the stacker, or
(2) with a card jam.

Requirement

Actuator arm must cause the stacker stop microswitch contacts to open after approxi-

mately 500 cards have entered the stacker.

Check
Feed cards through the card reader and insure that after approximately 500 cards have
entered the stacker, the stacker stop microswitch contacts open and stop the card

reader.

Adjustment

a. Loosen the lockscrew which holds the actuator arm on the shaft.

b. Position the arm so that approximately 500 cards in the stacker will cause the
stacker stop microswitch contacts to open.

c. Tighten the lockscrew.

d. Perform the check again.

Note: Do not attempt to re-form the wire spring on the microswitch.

/—-—' STACKER SWITCH
\ / ®
~ ®

STACKER SWITCH
ACTUATING ARM

=——CARD DECK————

L= —— —= = =

Figure 4-11. Stacker Stop Actuator



8.

RELUCTANCE PICKUP (figure 4-12) CAUTION: The pickup head and the timing
wheel may be damaged if these
adjustments are made carelessly
or inaccurately.

Requirements

a. The gap between the timing wheel and the tip of the pickup must be 0. 005 inch (B).

b. The tip of the pickup must extend approximately 3/16 inch from the mounting
bracket (C).

c. The chisel tip of the pickup must be horizontal.

Check

a. Switch power off.

b. Insert a 0.005 inch feeler gauge in gap B.

c. Manually rotate the timing wheel.

d. The highest point of the timing wheel must be snug against the feeler gauge. (The
timing wheel is concentric to + 0.001 inch.)

e. Check that the chisel tip of the pickup is horizontal.

f. Check that the chisel tip of the pickup extends approximately 3/16 inch from the
mounting bracket.

Adjustments

a. Loosen locknut A.

b. Rotate the pickup head until the chisel tip is horizontal and approximately 3/16 inch
from the face of the mounting bracket (C).

c. Tighten locknut A.

d. Loosen the bracket mounting screws and obtain a nominal 0.005 inch clearanceatB.

e. Tighten the bracket mounting screws.

f. Perform steps b, ¢, and d listed under Check.

Figure 4-12. Reluctance Pickup
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9. DRIVE BELT IDLER PULLEYS (figure 4-13)

Requirement

The drive belts must be tight enough to avoid slap and jumping, but they must not exert

undue pressure on the pulley bearings.

Check
Using one finger and nominal pressure, the belts should deflect 1/4 inch to 1/2 inch at

points A and B.

Adjustment
a. Loosen the lockscrews at C and rotate the idler puller:
1) clockwise to increase tension, or
2) counterclockwise to decrease tension.
b. Tighten the lockscrews and check the belt tension.
Note: In order to make this adjustment to the motor belt idler pulley (D), the retaining

ring and pulley must be removed to allow access to the lockscrews with an Allen-
type wrench.

Figure 4-13. Drive Belt Idler Pulleys



10. CARD GUIDES (figure 4-14)

Requirement

The clearance between the card guide and the read bed plate must be 0.015 inch +£0.005.

Check
a. Insert a 0.015 inch feeler gauge under each card guide and move it from end to end.
b. Try to insert a 0. 020 inch feeler gauge under each card guide. It should not fit.

If these conditions do not exist, perform the adjustment.

Adjustment
a. Loosen the adjusting screws.
b. 1Insert a 0.015 inch feeler gauge under the card guides and reposition them.

c. Tighten the adjusting screws and perform the check again.

ADJUSTING SCREWS

SIDE PLATE
CARD GUIDE

1.005

W
__J__f_

READ BED PLATE
ADJUSTING SCREW

Side View Front View

Figure 4-14. Card Guides



11. CAM OPERATED CIRCUIT BREAKERS (figure 4-15)
CONTACT GAP

Requirement

Contacts must have 0. 012 inch + 0. 002 gap during high dwell.

Adjustment

a. Turn power off.

b. Loosen the locknuts shown at A.

c. Adjust the contact screw for 0.012 inch + 0. 002 gap when the cam followers are on
the rise of the cams.

d. Tighten the locknuts.

CONTACT SCREW

Side View

Figure 4-15. Cam Operated Circuit Breakers

12. EXCITER LAMP BRILLIANCE

CAUTIONS: a. Pulse width is adversely affected by card dust in the solar cell
area of the read bed.

‘b. Spurious read pulses may be emitted when the lamp for a solar
cell is too bright.
c. Solar cell and exciter lamp life is shortened by excessive brightness.

Check lamp brilliance whenever photo-amplifier cards are changed.



Figure 4-16 shows the layout of the read
station. Figure 4-17 shows the location
of the variable resistors which are used
to regulate the light intensity of the

exciter lamps. Before adjusting, set all

lamps to the point of minimum intensity.

13. TIMING

There are two types of timing adjustments
on this card reader. The first type
requires the adjustment of fourteen
variable resistors to achieve the proper
exciter lamp brilliance; the second type
requires the setting of two circuit breaker
cams to the proper angle on their shaft.
These two cams are located on the chassis
assembly. See Appendix A. The cams are
mounted with CM-2 nearest the chassis
assembly and CM-1 on the outside. There
are five timing adjustments and they
should be made in the order specified

in the timing chart in chapter 3,

figure 3-3.

Information Cells

a. Prepare a stack of cards punched in

alternating columns of 5252 and 2525.

READ BED PLATE

APERTURE

(UNDER HOLE) CARD

DIRECTION OF
CARD MOVEMENT

Figure 4-16. Read Station

5J01 5J02 5J03 5J04 5J05 5J06 5J07

Figure 4-17. Exciter Lamp Adjustments

b. Manually life clutch to advance cards through read station.

c. Applying a scope to one M-card at time, adjust each of the controls for equal

on/off periods as seen on the scope.
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CD-2

a. Press load switch (this sets Free Run Read, allowing Start Counter to be set) and

set margin switch at normal.
b. Manually lift clutch to advance cards through read station.

c. Applying a scope to K114 (column pulse) at location B49B (sync and look at
information on an M-card), adjust the control for CD-2 until the column pulse is

centered on the information pulse.
M -card

information R l l f I l l
B49B

T
Column Pulse _—

CM-1 ("1" check)
a. Press load switch (this sets Free Run Read allowing Start Counter to be set) and

set margin switch at normal.
b. Manually lift clutch to advance cards through read station.

c. Applying a scope to M119 at location BO1A (sync and look at column pulses K114
at B49B), adjust CM-1 so that the cam opens on the leading edge of column pulse
number 2. Note: the opening of the cam should occur between column pulses

number 1 and 2 and as close as possible to, but not past, column pulse number 2.

CD-1
a. Manually lift clutch to advance cards through read station.

b. Applying scope to M113 at B29B (sync and look at CD-2, M112 at B29A), adjust the

control for CD-1 so that CD-1 goes to zero 7. 7Tms before CD-2 goes to zero.

*CM-2 (Feed Failure Check)
a. Manually lift clutch to advance cards through read station.

b. Applying a scope to M121 at BO1C (sync and look at 0 CHECK PROBE K116/K117
at B41) adjust CM -2 so that the cam closes 10ms after 0 CHECK PROBE sets.

>':The adjust of CM -2 and CD-1 does not appear to be too critical.
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ASSEMBLY AND DISASSEMBLY
1. LAMP BRACKET ASSEMBLY

Disassembly
a. Compress the two spring-loaded clips on the top of the lamp bracket assembly.

b. Lift out the bracket.

Assembly
a. Insert the assembly into the guide slots while compressing the spring-loaded clips.

b. Release the clips. Insure that the tips of the clips enter the locking holes in the

main casting.

2. READ HEAD ASSEMBLY (figure 4-18)

Disassembly
a. Remove the lamp bracket assembly (see A/D instruction #1).

b. Remove the two holding screws.
c. Unplug the cable connector and remove the read head assembly and cable.

Assembly
a. Insert the cable connector through the hole in the top casting (where the read head

assembly rests) and connect the cable.
b. Seat the read head assembly into the cutout in the top casting.
Insert and tighten the holding screws.

d. Replace the lamp bracket assembly.

READING HEAD MASK
CD1

[—CDQ CABLE
CONNECTOR

1 1
] [ !
SR U 5 R _}'r
R VS N P WL L S _
W \'oh T TR T T TR T ,57‘15
[N L ¥-r - P -
t

1
R 0 0 3 A S S
© covesddbdi b s e
L J 1

-
» 8 7 ¢ 83 & 14 2 @
noumvaacm—l

Figure 4-18. Read Head Assembly
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3. FEED ROLL BEARINGS

Note: After any assembly procedure involving the feed rolls, check Adjustment
section #1.

TOP FEED ROLL BEARINGS (figure 4-19)

To Remove Bearings

a. Loosen the gear setscrew.

b. Remove the gear.

c. 1) Top front: unscrew the pressure-adjusting screws (B) and remove the compres-
sion springs.

2) Top rear: unhook the extension springs to remove pressure.

Remove the retaining rings.

Remove the pivot arm assemblies.

Remove the bearings from the pivot arms.

m o0 o

Remove the feed roll shaft through the hole in the side plate.

To Replace Top Feed Roll Assembly

a. Replace the bearings in the pivot arms. Insure the bearing flange is flush against

the face of the pivot arm.

b. Slide the right-hand pivot arm on the pivot and replace the retaining ring.
Insert the feed roll shaft through the left side plate and slide it into the right-hand
pivot arm bearing.

d. Replace any spacing washers, and replace the retaining ring.

e. Slide the left-hand pivot arm on the feed roll shaft and the pivot. Replace the pivot-
retaining ring.

f. Replace any spacing washers on the left end of the feed roll shaft and slide the gear
on the shaft.

g. Hold the feed roll shaft to the left, press the gear to the right, and tighten the gear
setscrew.

h. Replace the pressure springs removed in step ¢ of the removal procedure.

i.  Perform any adjustments in Adjustment section #1 that are required.
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BOTTOM FEED ROLL BEARINGS (figure 4-20)

To Remove Bearings

a. Loosen the gear setscrew.

b. Remove the gear.

c. 1) Bottom front: unscrew the pressure-adjusting screws (B) for the top front pivot
arms and remove the compression springs.

2) Bottom rear: unhook the extension springs to remove pressure from the top
rear pivot arms.

d. 1) Bottom front: loosen the pickup head locknut (A) and unscrew the pickup head
far enough to avoid damaging the chisel tip. Loosen the setscrew for the timing-
wheel pulley assembly and slide the assembly off the feed roll shaft.

2) Bottom rear: loosen the setscrew for the pulley assembly and slide the assembly
off the feed roll shaft.

e. Remove the holding screws from the left-hand bearing housing.

Slide the bearing housing off the feed roll shaft.

g. Remove the holding screws for the right-hand bearing housing and slide the bearing

housing off the feed roll shaft.

h. Remove the feed roll shaft through the hole in the left side plate.

i. Remove the bearings from the bearing housings.

To Replace Bottom Feed Roll Assembly

a. Replace both bearings in the bearing housings. Insure that the bearing flange is

flush against the face of the housing.

b. Insert the right-hand bearing housing in the right side plate. Replace and tighten

the two holding screws.

c. Insert the feed roll shaft through the hole in the left side plate and slide the shaft

into the right-hand bearing.

d. Slide the left-hand bearing housing on the feed roll shaft and insert the housing in

the left side plate. Replace and tighten the two holding screws.

e. 1) Bottom front: slide the timing-wheel pulley assembly on the right end of the
feed roll shaft, taking care to avoid damaging the pickup head and the teeth on
the timing wheel. Insure that the right-hand shoulder on the feed roll shaft and
the timing-wheel pulley assembly are both flush against the bearing, and tighten

the pulley setscrew.
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2) Bottom rear: replace the spacing washer and the pulley assembly on the feed
roll shaft. Insure that the right-hand shoulder of the feed roll shaft is flush
against the bearing, at the same time pressing the pulley to the left, and
tightening the setscrew.

Replace any spacing washers and the gear on the left-hand end of the feed roll shaft.

Hold the feed roll shaft to the left, press the gear to the right and tighten the set-

screw.

Replace the pressure springs removed in step ¢ of the removal procedure.

Perform any adjustments in Adjustment section #1 that are required.

TOP VIEW

WASRER (SPACER)

FEED ROLL SHAFT

|

Rear Assembly

Z‘HI ING VHEEL

BEARING HOUSING

SET SCREV TOP VIEW

WASHER (SPACER)

FEED ROLL SHAFT

HOLDING SCREW WABHER (BPACKR)

_/cm FRONT OF MACHINK §

BEARING HOUSING Front Assembly

Figure 4-20. Bottom Feed Roll Bearings
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4. CIRCUIT BREAKER CAMS AND CONTACTS (figure 4-21)

Disassembly

a. Remove the two holding screws in the base of the card feed meter.

b. Compress the coupling spring between the clutch drive shaft and the meter drive
shaft and remove it, together with the meter, to the left.

c. Remove the holding screws from the circuit breakers.

d. Remove the retaining ring from the circuit breaker pivot.

e. Remove the two spring-loaded contact arms.

Note: The contact arm, the spring, and the insulating hub (inside the contact arm)
form a single assembly.

f.  Loosen the locknut on the stationary contacts and unscrew the contacts from the

mounting block.
g. Loosen the setscrews in the two cams, and slide the cams off the clutch drive shaft.

Assembly

a. Slide the two cams on the clutch drive shaft and tighten the setscrews.

b. Screw the stationary contacts into the mounting block far enough so that they just
protrude below the block. |

Slide the two contact arm assemblies on the pivot.

Replace the retaining ring.

Replace and tighten the contact spring holding screws.

Perform the adjustment in Adjustment section #9.

Position the card feed meter and slide the coupling spring on the clutch drive shaft.

50 ot 0 A o

Replace and tighten the card feed meter holding screws.

BTATIONARY CONTACT
RETAINING RING

CONTACT EUBS

Figure 4-21., Circuit Breaker Cams and Contacts
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5. CLUTCH ASSEMBLY (figure 4-22)

Disassembly

a. Remove the clutch pulley drive belt. f. Remove clutch collar.

b. Remove the two holding screws. g. Loosen clutch hub setscrew.

c. Remove retaining ring. h. Remove the clutch hub.

d. Remove pulley hub. i. Remove the clutch spring fron the hub.
e. Remove pulley. . Remove clutch hub key.

Assembly

a. Replace the clutch hub key in the clutch drive shaft.

b. Replace the clutch spring on the hub, insuring that the tip of the spring is fully
engaged in the hole in the hub.

c. Replace the hub on the shaft.

d. Insure the hub is flush against the shaft bearing and tighten the setscrew.

e. Smear the clutch spring with grease (P/N 15821-32)

f. Replace the clutch collar over the spring.

g. Put the pulley on the shaft and hold it approximately in position.

h. Smear grease (P/N 15821-32) on the small end of the pulley hub and slide it through
the pulley and inside the clutch spring.

i. Replace the retaining ring on the shaft.

j- Replace and tighten the pulley hub holding screws.
k. Replace the drive belt.

—HUB (Card Actuator Assembly)
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Figure 4-22. Clutch Assembly
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6. CLUTCH DRIVE SHAFT, BEARINGS, AND CARD FEED CAMS

Disassembly

a. Remove the clutch assembly (see A/D section #5).

b. Remove the circuit breaker contact arms, the stationary contact mounting block,
and two circuit breaker cams (see A/D section #4).

c. Rotate the clutch drive shaft until the roll pin, which pins the cam assembly to the
clutch drive shaft, is visible and accessible (see A/D section #5).

d. Using the correct size drift punch (an undersized punch will damage the roll pin and
the hole through the assembly) and the plastic-head hammer, drive out the roll pin.

e. Rotate the cam assembly until the return feed cam (the large one on the left) is
clear of the slot in the hub of the card actuator, and move the cam assembly all the
way to the left.

f. Withdraw the clutch drive shaft to the right, at the same time holding the cam
assembly to prevent it dropping on the base plate.

g. As soon as there is sufficient clearance, remove the cam assembly from the clutch
drive shaft and put it aside.

h. Completely withdraw the clutch drive shaft.

i. Using the plastic-head hammer if necessary, remove the clutch drive shaft bearings.

Assembly

a. Insert the clutch drive shaft bearings in the side plates. Insure that the bearing
flanges are flush with, and on the outside of, the side plates.

b. Insert the clutch drive shaft from the right, through the right-hand bearing.
Hold the cam assembly near the left-hand bearing with the smaller cam to the right.
Insert the clutch drive shaft through the cam assembly and through the left-hand
bearing.

e. Replace the parts of the clutch assembly on the clutch drive shaft in the following

order:

1) The clutch hub key in the clutch drive shaft.

2) The clutch spring on the hub, insuring that the tip of the spring is fully engaged
in the hole in the hub.

3) The clutch hub on the shaft.

4) The clutch collar over the spring.

5) The pulley on the shaft.

6) The pulley hub on the shaft.
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7) The pulley hub holding screws.

8) The retaining ring.

Insert a 0.005 inch feeler gauge between the retaining ring and the pulley hub.
Push the clutch drive shaft to the left to insure that there is minimum endplay
between the retaining ring and the side plate. Tighten the clutch hub setscrew and
remove the feeler gauge.

Replace one of the two cams, together with any spacing washer previously removed.
Insure that the clutch assembly is flush with the right bearing and the cam (and
washer) is flush with the left bearing, and then tighten the cam setscrew.

Rotate the clutch pulley in the normally driven direction until the clutch trip arm
is latched.

Slide the cam assembly on the clutch drive shaft to the center of the shaft.

Rotate the cam assembly and position the card actuator assembly to the position
shown in the figure.

Align the hole in the shaft with the hole through the hub of the card actuator.
Insert the roll pin with pliers until it enters the hole in the shaft.

Using a brass drift rod and plastic-head hammer, completely insert the roll pin.
Manually unlatch the clutch trip arm and rotate the clutch pulley in the normally
driven direction to insure that there is no binding during a complete cycle of the
card feed mechanism.

Replace the drive belt on the clutch pulley.

Referring to A/D section #4, reassemble the circuit breaker cams, the stationary
contact mounting block, and the circuit breaker contact arms.

Perform the adjustment in Adjustment section #9.
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7. CARD ACTUATOR ASSEMBLY AND BEARINGS (figure 4-23)

Disassembly

a. Using the correct size drift punch (an undersized punch will damage the roll pin
and the hole through the assembly) and the plastic-head hammer, drive out the roll
pin in the card actuator.

b. Remove the retaining rings from the ends of the actuator shaft.

c. Remove the actuator shaft to the right while holding the actuator assembly.

d. Remove the actuator shaft bearings from the side plates.

e. Remove the cam follower rollers from the card actuator.

Assembly

a. Replace the cam follower rollers and their retaining rings.

b. Insert the actuator shaft bearings in the side plates. Insure that the bearing flanges
are flush with, and on the outside of, the side plates.

c. Hold the actuator assembly approximately in position by engaging the pivot post in
the slot of the knife slide and the cam follower rollers on the feed cams.

d. Insert the actuator shaft through the right bearing, through the hub of the actuator
assembly, and through the left bearing.

e. Replace the retaining rings.

f.  Align the holes in the actuator assembly and shaft by rotating the shaft.

g. Insert the roll pin with pliers until it enters the hole in the shaft.

h. Using a brass drift rod and plastic-head hammer, completely insert the roll pin.

Manually unlatch the clutch trip arm, rotate the clutch pulley in the normally
driven direction, and insure that there is no binding in the movement of the card

actuator assembly.
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FEED FORK
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RING

Figure 4-23. Card Actuator Assembly and Bearings
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APPENDIX A
MECHANICAL PARTS LIST

The following lists include parts for the chassis assembly and the mechanical assembly.

The mechanical assembly includes the six sub-assemblies, each with its own detailed
parts list.

Page
Chassis Assembly D-1
Mechanical Assembly D-2
Clutch Drive Assembly D-4
Roll Assembly - Bottom Rear D-5
Roll Assembly - Bottom Front D-6
Roll Assembly - Top Rear D-7
Roll Assembly - Top Front D-8
Actuator Card Assembly D-9
Circuit Breaker Assembly D-10
Exciter Lamp Assembly D-11
CHASSIS ASSEMBLY - MECHANICAL
(Items not illustrated)
Part No. Description Qty. Per Unit
81734 Hopper - Front 1
1182169 Hopper-Rear 1
59720-7 Pin - Dowel, 1/8 x 5/16 2
22628-34 Pin - Spring, 3/16 x 1/2 8
81738 Plate - Head Bed 1
81693 Plate - Motor Mount 1
15966-302 Screw, 8-32 x 3/8 2
15966-303 Screw, 8-32 x 1/2 12
15966-304 Screw, 8-32 x 5/8 2
15966-453 Screw, 10-32 x 1/2 4
15966-454 Screw, 10-32 x 5/8 12
11824381 Shim - Front Hopper .003 A/R
11853264 Shim - Front Hopper . 020 A/R
76556 Spacer - Chassis Support, 10-32 x 3. 32 2
81715 Spacer - Side Plate, 8-32 x 3.32 3
1182166 Stud - Adjustment 4
1182165 Stud - Roller, Pressure Spring 2
6902-46 Washer - No. 8, Lock 4
6902-56 Washer - No. 10, Lock 12
9245 Washer - No. 10, Flat 12
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DESCRIPTION PART NO. | ITEM DESCRIPTION PART NO. |ITEM

CHASSIS ASSEMBLY - MECHANICAL 81232 N?' SCREW - NO. 10-32 x 7/8 SOCK. HD. 15966-456 l:;Ko)'
CLUTCH ASSEMBLY - DRIVE 81238 2 SCREW - NO. 10-32 x 1/2 SOCK. HD. 15966-453 41
ROLL ASSEMBLY - REAR BOTTOM 81595 3 SCREW - NO. 8-32 x 5/8 SOCK. HD. 15966-304 42
ROLL ASSEMBLY - FRONT BOTTOM 81596 4 SCREW - NO. 8-32 x 3/8 BIND. HD. 78155-301 43
ROLL ASSEMBLY - TOP REAR 81593 5 SCREW - NO. 6-32 x 1/2 SOCK. HD. 15966-203 44
ROLL ASSEMBLY - TOP FRONT 81594 6 SCREW - NO. 6-32 x 3/8 SOCK. HD. 15966-202 45
BELT - TIMING - DRIVE 79045-2 7 SCREW - NO. 4-40 x 3/4 SOCK. HD. 15966-105 46
BELT - TIMING - FEED 79045-5 8 SCREW - NO. 4-40 x 3/8 PAN HD. 11828175-14) 47
ACTUATOR ASSEMBLY - CARD 81582 9 SCREW - NO. 6-32 x 1/2 PAN HD. 11828175-43| 48
GUIDE ASSEMBLY - CARD 1182159 10 SCREW - NO. 6-32 x 3/8 PAN HD. 11828175-41{ 49
CIRCUIT BREAKER ASSEMBLY 81583 11 WASHER - NO. 10 FLAT 71512-112 50
BLADE - BOTTOM THROAT' 1182184 12 WASHER - NO. 8 FLAT 71512-109 51
BLADE - TOP THROAT 1182183 13 WASHER - NO. 10 SPLIT LOCK 6902-56 52
SHIELD - PULLEY 11828514 14 WASHER - NO. 8 SPLIT LOCK 6902-46 53

15 WASHER - NO. 6 INT. LOCK 7058-50 54
HEAD ASSEMBLY - READING 80616 16 WASHER - NO. 4 INT. LOCK 7058-46 55
SPRING - COMPRESSION 70382-10 17 SCREW - NO. 10-32 x 3/8 SOCK. HD. 15966-452 56
SPRING - EXTENSION 11856812 18 RING - RETAINING 69531-14 57
ARM ASSEMBLY - CLUTCH TRIP 81712 19 SCREW - SET NO. 10-32x 7/8 63735-6 58
BRACKET - TRIP ARM ADJUST. 1182175 20 SCREW - SET NO. 8-32x 1/2 70374-4 59
WELDMENT ASSEMBLY - STACKER 81741 21 NUT - HEX NO. 10-32 STOP 7158-44 60
BRACKET - PICK UP 1182160 29 NUT - HEX NO. 8-32 STOP 7158-32 61
PICKUP - ELECTROMAGNET 66083 23 SPRING - EXTENSION 69009 62
BLOCK - TERMINAL 27025-3 24 CLIP - TUBE 3/8 18860-6 63
BLOCK - TERMINAL 27025-2 25 PULLEY - GEAR BELT 60 Cycles 20X1.037 64

26 PULLEY - GEAR BELT 50 Cycles 24X1.037 65

27 NUT - HEX 5/16 x 24 JAM 62286-2 66
COIL ASSEMBLY - CLUTCH 11836418 28 ARM ASSEMBLY - SWITCH ACTIVATING | 11866548 67
PIVOT - CLUTCH TRIP ARM 1182174 29 ARM ASSEMBLY - STACKER SWITCH 11860145 68
STUD - DRIVE BELT TENSION 1182483 30 SWITCH - MOD. STACKER 11866555 69
STUD - FEED BELT TENSION 1182482 31 DEFLECTOR ASSEMBLY - CARD 11866654 70
ROLL ASSEMBLY - BELT TENSION 81230 39 SCREW - NO. 4-40 x 3/4 PAN HD .11828175-18| 71
BASE ASSEMBLY - MOTOR MOUNTING 11843885 33 WASHER - NO. 6 PLAIN 71512-107 72
MOTOR - 35 MILLI H. P. 120 vac 79035-2 34 WASHER - NO. 6 LOCK 6902-32 73
RELAY - MOTOR START 79038 35 HINGE - STACKER 11859170 74
BEARING - BALL - RADIAL 80046 36 SHAFT - STACKER SWITCH 11862281 75
BEARING - BALL 77374-2 37 RING - RETAINING 24189-17 76
SCREW - SPRING ADJUST. 79735 38 SCREW - NO. 8-32 x 3/8 SOCK. HD. 15966-302 71
RING - RETAINING 69531-13 39
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CLUTCH DRIVE ASSEMBLY - P/N 81238

BALL BEARING P/N 77374-2 (REF.)

1217 1314 Y25
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DESCRIPTION PART NO, INT‘ST‘
SHAFT - CLUTCH 1182578 1
PULLEY - DRIVE CLUTCH 81603 2
BEARING - BALL RADIAL 80046 3
BEARING - NEEDLE 79464-1 4
HUB - CLUTCH 1182467 S5
KEY - CLUTCH 1182577 6
SPRING - DRIVE CLUTCH 76544 7
COLLAR & PIN ASSEMBLY 1182485 8
RING - RETAINING 69531-15 9
CAM ASSEMBLY - FEED 81584 10 6
PIN - ROLL 69308-1 11
CAM - TIMING CB1 & 2 1182157 12
HUB - CLUTCH PULLEY 1182488 13
SCREW — NO.6-32 x 5/8 S.H. 15966-204 14
WASHER - NO.6 SPLIT LOCK 6902-32 15
SCREW - SET §0.8-32 x 3/8 19544-305 16
SCREW - SET NO.8-3% x 8/16 | 70374-1 17 DESCRIPTION PART No.  |FTEM
BRACKET - COIL 1182185 1
COIL - TRIP ARYM 80614 2
CORE ASSEMBLY - COIL 1182480 3
SCREW - NO,.6-32 x 1/2 P.H, 11828175-43 4
WASHER - NO.6 INT, LOCK 7058-50 5
RING - RETAINING - EXT, 11833613-8__| 6




ROLL ASSEMBLY - BOTTOM REAR - P/N 81595
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DESCRIPTION PART NO. ‘NO.

SHAFT - BOTTOM REAR ROLL 81731 1
HOUSING - BEARING 81587 2
BEARING -~ FLANGE BALL 80046 3
PULLEY - 79492-9 4
GEAR - MODIFIED 76600 5
SCREW - NO.8-32 x 1/2 15566-303 6
WASHER - NO.8 SPLIT LOCK 6902-46 7
WASHER - NO.8 FLAT 71512-109 8
SCREW - SET NO.10-32 x 3/16 |19544-452 9
WASHER - SPACER 1182576 10
SPACER - PULLEY 11834314 11
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ROLL ASSEMBLY - BOTTOM FRONT - P/N 81596
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DESCRIPTION PART NO. I:g“
SHAFT - BOTTOM REAR ROLL 81602 1
HOUSING - BEARING 81587 2
BEARING - FLANGE BALL 80046 3
PULLEY - ASSEMBLY 1182456 4
WHEEL - TIMING 81694 5
GEAR - MODIFIED 76600 6
SCREW -~ NO.8-32 x 1/2 S.H. 15966-303 7
WASHER - NO.8 SPLIT LOCK 6902-46 8
WASHER - NO.8 PLAIN 71512-109 9
SCREW - SET NO.10-32 19544-452 10
WASHER - SPACER 1182576 11
SCREW - NO.8-32 x 1/2 P.H. 11828175-60 12
WASHER - NO.8 INT. LOCK 7058-52 13
SCREW - SET NO.10-32 x 3/8 19544-455 14
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ROLL ASSEMBLY - TOP REAR - P/N 81593
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DESCRIPTION PART NO. 1::14
SHAFT - TOP ROLL 81601 1
ARM ASSEMBLY - LEFT REAR PIVOT 81591 2
ARM ASSEMBLY - RIGHT REAR PIVOT | 81721 3
RING - RETAINING 69531-15 | 4
GEAR - MODIFIED 76600 5
SPRING - EXTENSION 71492-4 5
SCREW - SET 10-32 x 3/16 19544-452 | 7
WASHER — SPACER 1182576 P
WASHER — FLAT 8e3743-1 | o




ROLL ASSEMBLY - TOP FRONT - P/N 81594
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DESCRIPTION PART NO. I§§M
SHAFT - TOP ROLL 81601 1
ARM ASSEMBLY - LEFT FRONT PIVOT  |81590 2
ARM ASSEMBLY - RIGHT FRONT PIVOT |81720 3
RING - RETAINING 69531-15 | 4
SCREW - SET  10-32 x 3/16 19544-452[ 5
GEAR — MODIFIED 76600 6
WASHER - SPACER 1182576 7
WASHER — FLAT 11863743 — | 8




ACTUATOR CARD ASSEMBLY - P/N 81582
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DESCRIPTION PART NO. NO.
FEED FORK - FOLLOWER 81709 1
GIB 77483 2
SLIDE - KNIFE 1182177 3
KNIFE - FEED 81714 4
STUD - KNIFE ADJUST. 76537 5
PIN - FORK & SLIDE 1182176 6
SCREW - SET 11897964 7
SCREW - NO. 6-32x 1/2 SOCK. HD. 15966-203 8
SCREW - NO. 6-32 x 1/4 SOCK. HD. 15966-201 9
WASHER - NO. 6 FLAT 71512-106 10
PIN - ROLL 69308-1 11
SHAFT - FORK & FEED 1182161 12
RING - RETAINING 69531-15 13
BEARING - BALL 55436 14
RING - RETAINING 69531-10 15
SCREW - SET NO. 8-32 x 3/16 70374-1 16
BEARING - NYLON 81410-6 17




CIRCUIT BREAKER ASSEMBLY
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(1182181 REF.) ’ e@@
DESCRIPTION PART NO. ’:g" ee

BLOCK ASSEMBLY - CONTACT MOUNTING 1182477 1
SCREW - CONTACT 1182476 2
SCREW - NO.4-40 x 3/4 FIL, HD. 11828134-44 3
NUT - HEX NO.4-40 7074-245 4
BLOCK - SPRING 1182469 5
SCREW - NO.6-32 x 1/2 PAN HD. 11828175-43 6
| WASHER - PLAIN NO.6 71512-107 7
STUD - BREAKER 1182472 8
RING - RETAINING 24189-7 9
CONTACT - BREAKER ARM 79054 10
SCREW - NO.B8-32 x 1/4 SOCK.HD. 15966-301 11
WASHER - PLAIN NO.8 71512-109 12
SCREW - NO.8-32 x 1 1/2 SOCK, HD. 15966-309 13
WASHER - NO.8 SPLIT LOCK 6902-46 14
NUT - HEX NO,6-32 BRASS 7074-69 15
LUG - SOLDER 7127-9 16
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EXCITER LAMP ASSEMBLY

DESCRIPTION PART NO. ITEM

NO.

BRACKET - LIGHT 11836350 1
BLOCK - INSULATION L.H, 81728 2
BLOCK - INSULATION R.H, 81729 3
LATCH - DOUBLE ACTION 81258 4
LAMP & HOLDER ASSEMBLY 11882479 5
6

LUG - TERMINAL NO,6-32 70964-5 7
SCREW - NO.6-32 x 5/16 PAN HD, 11828175-40 8
SCREW - NO.4-40 x 3/16 PAN HD, 11828175-11 9
WASHER - INT, LOCK NO.8 7058-50 10
WASHER - INT, LOCK NO.4 7058-46 11
WIRE - STRANDED INSULATION NO.18 AWG, 11880531-7 12
CONNECTOR - MINIATURE 1181444-2 13
SCREW - NO.4-40 x 1/4 PAN HD, 11828175-12 | 14
NUT - HEX NO.4-40 7074-244 15
WASHER - FLAT NO.6 71512-107 16
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EXCITER LAMP ASSEMBLY (CONT'D)

The lamps originally used in the exciter lamp assembly (P/N 81730) are no longer
available. If it becomes necessary to order replacement lamps, a new lamp (miniature,
2.5 volt, S78852) will be supplied. The following modifications are necessary in order

to use these new lamps.

A) To replace lamps in the CD1 position or any of the 12 row-lamp positions, a spacer
(P/N S70163-11) must be ordered.

SOLDER MODIFICATION INSTRUCTIONS

1) Remove lamp and holder assembly
(P/N 11882479) from the exciter lamp

ﬁ assembly (P/N 81730).
v I 2) Remove existing lamp and replace with
] new bulb (P/N S78852); solder as indicated.
3) Replace lamp and holder assembly,
\\ mounting it with a spacer.
\ 4) Solder lamp holder to bracket.

Al
1L J j SOLDER

B) To replace the lamp in the CD2 position, a spacer (P/N S70163-11) as well as a
new lamp holder assembly (P/N A11980596) must be ordered.

SOLDER \ MODIFICATION INSTRUCTIONS

1) Remove the existing lamp and holder
assembly for CD-2.
@ 2) Replace with new lamp and holder
assembly, using spacer (P/N S70163-11).

\ 3) Solder lamp holder to mounting bracket.

7

4) Solder lamp to holder as shown.

SOLDER
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20.

APPENDIX B

MISCELLANEOUS PARTS LIST

Description

Bracket, Elapsed Time (TT) Meter
Bracket, Feed Cycle Meter

Circuit Breaker, Protective, 6F01
Circuit Breaker, Protective, 6F02
Circuit Breaker, Protective, 6F03

Control, Exciter Lamp Brilliance,
1/2 to 6 ohm

Holder, Fuse (6F04)

Lamp, Exciter

Lamp, Indicator

Meter, Elapsed Time (TT)

Meter, Feed Cycle

Plug, 3-wire, 15A, 115v

Switch, 2501, DPST, Positive Action
Switch, 6S02, SPDT, Center-off
Switch, 6504, 4PDT, Alternate Action
Switch, 6S05, DPDT, Alternate Action
Switch, 6506, DPDT, Momentary Contact
Switch, 6507, DPDT, Alternate Action
Switch, 2509, SPDT, 5A 250 vac

Switch, 2S11, SPST, 1/2A 125 vdc
1/4A 250 vdc

Order Number of Source

Burrough's #11828654-C

Burrough's #11828886-C

ETA Magnetic Series 43-500 5A
ETA Magnetic Series 43-500 1.5A
ETA Magnetic Series 43-500 4A

Chicago Telephone Supply Catalog
#111-F-2

Control Data #C6713

GE#253

GE #327 or Control Data #C6802
Burrough's #11833530
Burrough's #11837663-B
Hubbell #5267 or Control Data #C6135
P & S Despard Line

Control Data #C6317

Control Data #C6617

Control Data #C6615

Control Data #C6607

Control Data #C6615

Cherry Electrical Products
Corporation

Micro B2-2RW863



232901
232902
232903
232904
232905
245466
245099
245073
245501

APPENDIX C
DIAGRAMS

Block Diagram

EF Code Translator Data Input to Computer

"0" and ""1" Check, Status and Disconnect, Clutch Puller
Cumulative ''8" Counter, Timing -- One Card Cycle
Control Circuits and Photoelectric Pickup

Power Supply 60 cycle, +20 vdc

Power Supply 60 cycle, -2..5 vdc

Power Supply 50 cycle, £20 vdc

Power Supply 50 cycle, -2.5 vdc

-
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j INPUT DISCONNECT
L~ > STATUS RESPONSE STATUS
START EXCITER SOLAR DATA NPT INPUT_READY ) "0" and "1"
L _ s an
COUNTER LAMPS CELLS DISCONNECT crEcK
L . é INPUT REQUEST
INTERROGATOR
OUTPUT RESUME
EF CODE
CUMULATIVE | coLumm oERMIT TRANSL AT START
MAGNETIC A ngn PULSES INPUT REQUEST SLATOR CARD
Pl ' (80 PER CARD) d
CKUP INPUT EF_CODES an
COUNTER INPUT READY FUNCTION READY SELECT FFs FEED
SELECT
READ
OPERATION

g © REFERENCE DRAWINGS

= I
1 < CONTROL DATA
¢ j E .I- CORPORATION
‘f g CCOMPONENTS (UNLESS OTHERWISE INDICATED)
HH w TOLEMANCE | VALUE [ .
42 = prrm—, L TECT OR PRODUCT
fe 4| | oo | 167-1 CARD READER
H § | o |
g |-Lol:| ™ CP23290|
AR BLOCK DIAGRAM T




FUNCTION READY

OYTPUT RESUME

uos-Té 1J06-S
BIT loe 832¢
S
8528
0 M
8524 BS4A BO9C
09 Ly a210 —{ zos' EF CLEAR
BSIC
o e 3>frror}
8518
T D> ’-*‘ BIT 1406 BSOC = ¢ STATUS
BS1A 05 FO) ’- O a204
o6 H>>—s[mzo6} 857 Biea
(EF CLEAR)| A209—> A203
INPUT REQUEST { :g:lz -O—r
MASTER CLEAR _BO38
>feee ’
8508 =} Reap
o 8 >>—fwzol} O az02
856
(EF CLEAR)| A209—»f A203
EF SELECT CODES
COLUMN PULSES { Kita —oJ
B02¢C
CODE FUNCTION Loap
FREE
1902-E RUN
4800 | EF CLEAR B304 READ
2 o
4501 FREE RUN READ ‘JW-A% m ‘2°:u
4902 | SINGLE CYGLE READ (€F cLEAR)| A209—»{ A 20!
4340 | CMECK sTATUS
az08 ..T_
(FUNCTION READY) =
symBoL| LOCATION | PacE 1.5 uSEC
Kiie B498 4
PERMIT INPUT
xins B38C 4 COLUMN PULSES [ K114
80 PER CARD {xns 1 ruz
Bil
RI13
INPUT REQUEST 8538 BI2A 8138

NOTE:! ALL JACKS ON LOGIC CHASSIS 170100

Yio2

1J04-R

INPUT READY

8218 8238 B308
:
s21¢ B25¢C %, B3oc
*
B210 B26A B3lA
SOLAR CELL OUTPUT o22A a2en x  oue INPUT LINES
CARD 104 Mi04 —]L104 ]
SYMBOL ORIGIN ROW = SYMBOL| DESTINATION 8IT
8228 b26¢ 831
aioo [vor—iz [ s (oo J—fmos }r oo wroo Tivos —a o
AlOI 1408 — 11 L] B22C B27A B32A L 10t 1404 — B 1
a102 | 1901 — 10 7 70— Li02 | 1904 —C 2
A103 1301 — 09 [ B220 B278 8328 L1103 1J04 — D 3
AlO4 140t —08 5 AIOT Mio7 7)— Li04 1404 —E 4
a108 | or—or7 . s23A 827¢ a32¢ L10S | (J04 —F s
A0S 1401 —086 3 7_ L1086 1404 —H 6
A107 | 1901-05 2 5238 5284 833A L1007 | 1904 — 7
a108 | 1901 —04 1 70_. Lios | 1J08 — K .
Al109 1901 —03 o B823C B288 8338 L109 1J04 — L 9
ano [ woi—o02 [ n 7)— Lilo | 1v04 —mM | 10
At 140t —0Oti 12 B230 B28C B833C L 1J04 —N 1
* SEE STATUS RESPONSES, PAGE 3
B348
PERMIT INPUT 835A
A206 ERROR
A204 CLEAR
Y3
(sTATUS)
A208

2-/-62

BEV. AUTH. DATC MR DRW. O APPROVED
REVISIONS

—

CONTROL DATA

CORPORATION

r

e SRR
16 7-1 CARD READER

EF CODE TRANSLATOR
DATA INPUT TO COMPUTER

CP232902 I A

™ 2




STOP

CM-1

CM-2

STACKER FULL

1002-F 9

8018
1903-U )
80IC
W03V >0 m
vus L
806- 12

BO3C

B538

INPUT REQUEST 1J04-$

B53C

1406-U 9

MASTER CLEAR

BIOA

B4IC
Ki20

Ki21
B410

1J03-W —}}————){E

8038
1W06-U >
PAGE | SYMBOL | LOCATION | SIGNAL
2 2205 BS7C STATUS
2 4206 Bl4A STATUS
2 a212 8138 INPUT REQUEST
2 100 B25A CARD ROW 9
2 miol 258 CARD ROW 8
2 M102 B25C CARD ROW 7
2 Mi03 B26A CARD ROW 6
2 MIO4 B268 CARD ROW 8
2 MI0S B26C CARD ROW 4
2 ni0s B27A CARD ROW 3
2 mi07 278 CARD ROW 2
2 Mi08 827C CARD ROW |
2 MI09 B28A CARD ROW O
2 mito 8288 CARD ROW I
2 M B828C CARD ROW 12
4 Mi2 B29A cp-2
4 Mi23 B04B | CO-I
4 K3 B42¢C | START COUNTER

ALL JACKS ON LOGIC CHASSIS 170100

HOPPER EMPTY 1J03-52)

B02A

[:Jo71:]

STACKER FULL uosq} Lot

(INPUT REQUEST)
A212

&
>

Q
.i
=3
o

g

1" CHECK

2-1-1

(0" CHECK PROBE) 812C .
805-6 Kz ——4—0
Y108
I 830c
T ‘—’F-LIOZ
FEED x
[ MI00 _J—l_ FAILURE
MIO!l (cp-2) znlné o—sl 100
8188 1.8 e Mo
M102 = 815 B3IA
mi03 m (MC)  M214 ———>{ RIO|
MI04
MIOS Blac A213 M
RIO8 PROGRAM
"0" CHECK 9 MI06 R —
INPUT REQUEST :2!! ERROR A204
107 114 -O—> RI02
e 8198 COLUMN P”Lsm{xus — (INPUT REQUEST) BO7A
Mi08 rios | = BIS szon M2I3
nI09 (MC) M214 RIO3 L
") =
il O A213
AMPLIFIER
~(lr':gzm.rnlz "0" CHECK DISABLE) FAILURE 28
|
s
B20B RII6
Bi7 A205
MI0O - MIOS RIIO (MC)  M218———>] *
RIOS
(STATUS)A206
A213 (INPUT REQUEST)
MI23 (CD-1) = MOTOR POWER OFF B04C w213 B3IC
1902+
A208
B20C (sTATUS) *
- O O
mios-Mitl ¥ SEE INPUT LINES, PAGE 2
RIIG
LSTOP ) Miis
_‘_l_,\r,ﬁt_o—gﬂtg-’) w2 SYMBOL | DESTINATION | SIGNAL
A ) Rioa L100 | 1J04-a HOPPER EMPTY (0001)
80%A 807¢ as8A PULL © Lol 1904-8 STACKER FULL (0002)
(FRR) A201 LUTCH
RIta S L120 } :]mzo > 1402- M L102 1404-C FEED FAILURE (0004)
(SCR) A203 Lio3 1004-0 PROGRAM- ERROR (0010)
Mils Lioa 1J04-E AMPLIFIER FAILURE (0020)
Mi2z ki3 Lios 1J04-F MOTOR POWER OFF (0040)
::82 (START COUNTER) L3 1J04-Vv INPUT DISCONNECT
RIO4

MY, AW ATE

.
X
b d

™ %0" 8 *I" CHECK,STATUS &
DISCONNECT, CLUTCH PULLER

CP232903

-
167-1 CARD READER

M
[




START
COUNTER
(FRR)A200 (Y105 +Yii1+ NO DELAY)
(STR)A202 - = I
B24a 8298 el l 5364 1902-L= - ez
co-z M 'Lﬁ'"z iz @ X100 ‘—7)—’ K102
B2e8 8298 (CM-1)M 119 842 | BO5-12  B38B 843 Bas 80 COLUMN
co-1 M K13 ﬁ/],_, xiot K103 PULSES PER CARD
¥ 4
4209 L TS psec
(EF_CLEAR)
BOIA 0" CHECK
cM-1 103-U PROBE.
[ ean] CLEAR
5o KHSB“A P xios > SCR FF
B46 B38C
I == Kz Kior
BOIC = = (cM-n 8418 KIS
CM-2 1903~V 9}—»@ - Y l'
BOS-11 [
w2l I
(cM-2) = ooweur o SET:
1'3- Boe-3 REQUEST) PROGRAM ERROR FF
MAGNETIC PiCKUP B24C B29C B37B 837C 8398 K108 /)—' K10
WoI-13 > 847 848
ﬁ)__, K109 kit
¥
L
(START COUNTER)KII2  BII6 BI8 SET:
(ADVANCE (STEP_COUNTER)
COUNTER) PERMIT INPUT FF
103
TIMING CHART —167
80T e~ TTMS >
M3 (co-iy ¥ZZ4 | MARGINS
i © L0~ NORMAL_HI
Mil2 (cD-2) VIIIIIIIIIII‘
|
Ki12/113 )} | 450 psecol
(START COUNTER
| 200 uSECH fe LT B8 MS
| R
K“; | y 002 B3 . (BO COLUMN PULSES TOTAL)
(PERMIT INPUT) e 14 M5 —>] SPACED 1.88 MS, OURATION 235 wSEC
M9 (CM-1) } TZZ77B 77772 *
MI20 (CM-1) | o s
Kig/ 7 Y e ramsrTTZIZZZZ7]
("0"CHECK PROBE)S :
sorhugex k——14 ms —]
Mi21 (CM-2) * > 777777
PAGE SYMBOL | LOCATION SIGNALS FEED FAILURE CHECK SYMBOL | LOCATION | PAGE
2 A200 B55A FREE RUN READ ) Az08 B35C >
IRECTI NOTE: # SET CAM A
2 A202 BS6A SINGLE CYCLE READ ° oN OF SET CAM AT THIS EDGE A209 BOSC 2
2 A209 B0SC EF CLEAR CARD TRAVEL A2 812a 2
ORGIN w201 8508 2
o2 DETEoT (EADme cot. ROW BIT M2i4 B53C 3
" 190+-25 - — -
Atz ° EDGE OF CARD 1 1 5 00
1 OF24 | CDI- DETECT TRAILING
anrs Y E5GE OF 'CARD M 1 s ol
e 100113 | MAGNETIC PICKUP
Mis 1J03-U | CMI TIMING CAM 1 1 v 02
Mi20 1403-U cmr " " ] 1 6 03
w2l 1903-v | cM2 " 1 s 0a
' 1 1 a 05
co2
] 1 3 o6
o REFERENCE DRAWINGS
] N [} 2 o7 i :
coi X
] [] | o8 & - CONTROL DATA
1 1 [} 09 ] | . CORPORATION
NOTE: ALL JACK GIC CHASSIS 170100 [ ] ] " 10 ; COMPONENTS __ w33 orvexwist iDicarasy
: S ON LO! £ (oo | wan wat
1 1 12 " g | . ! G e ——
<
i > DRAWTH
wl-f-|-}-]TME n
i §| ™ CUMULATIVE"8" COUNTER CP232904 B
s PACE
: E § 52l TimING, ONE caRD CYCLE [™ 4

COUNTER




BLACK
RBM RELAY
0.035 HP
102-E 3506 50-60 CPS 102 —h
(o2c) M117 «———X >———> Pizo (838A)
PYE Y WHITE A
soan v 10278 o _20v (PIN 13,ALL CARDS)
20v 1l o
Jo2-F - °—_|_ Ly 4 | 2602-2 soz—8
(8o3a Mite —— < | { RS GRO  (PIN 14,ALL CARDS)
STARTING
J02-C
T\ RELAY o“m\rs & +20V (PIN 15, ALL CARDS)
1
3F04 3F02
402-0
—20v 60~ HI o1 o-z-——AQ/*o-—-o-@ 40/05 h
!
3F0! 35048
3 4
60~ LO oo
2501 ° RIO ROI N
: e A
4E01 I 10 20 30 40 50 e 70 " Rl RO6 a
Jozn HI R Lo 20v _L +20V —25v -45V 2 RI2 RO2 s
(8198) RIO9 <———-——< ROW 12 €0~ = W W
‘j’_ 0" CHECK DISABLE col RI3 ROT 3
-20v 60 v~ POWER SUPPLY m(\/\H W
Jo2-L = 4 2 cp2 R4 RO3 7
(Ba2a1 k112 «—- | NORMAL A r—’m
o _—— OVERLOAD PROTECTION INDICATORS s ; 2
3 H | SWITCHES ] SYMBOL | CURRENT RATING |  DESCRIPTION SYMBOL | VOLTAGE | cpc No. | TYPE , ROS RO4 6
MARGIN I (REAR VIEW) 3F01 5 AMP CIRCUIT BREAKER 3104 20 ceso2 | 327
I 3F02 L5 AMP CIRCUIT BREAKER 3105 20 cesoz | 327
l 3F03 4 aMp CIRCUIT BREAKER 3107 20 c6802 327 EXCITER LAMP ADJUSTMENTS
(806-10) Y111 Joz-J l 3F04 5 AMP FUSE
4504 SEC I | 102-P
I SOLAR EXCITER % >—>—4.5v (PINS 11 8 12,75—A CARDS)
s02-K 2500 | CELLS LAMPS 2008
(805-9)Y105 I | ERAN ° @ ] J03-4
2004 SEC | : ROI
| " : (R s03-8
402-H 3s04c | | Pt S RO2
(BO4C) MI25 (|« % u 7N} 7 @ J03-C
MOTOR POWER l 35020 ’ M . vos
= | (CENTER OFF) AN € @ J03—D
1030 | i]al7lo | M o RO4
(BOIA) M119 8 w| | @) 5N N @ JO3—E
(B0IB) MI20 < < <——O_—¥—o—— cunt | 3le 9112 | M nos
* 2] slelu MN ‘@ : 403—F
403~V ‘ 3504®@ | H— T RO
8 3N 3 @ =
oicy Mz e—< e—o—%_o_‘ ez l — ‘ ;,' 03K or | TO LAMP
' | | e Ny : () ‘ s03- ADJUSTMENT
sle RO8
J03-5 2su | 4 TR
(8028) Mi1s «— é——l-o\)a__,.uoppgn | 2]s | | NN ,@ s . CONTROLS
[ 3s058507® » ° 709
I | ONN ° @ vo3-t o
-w P —
403 I ] [IANS " (a) “ JO3 —M
(803C) Mi22 2509 | M RIl
Ne ! | I Y 12 @ 7 403 N
J03-T NO | STACKER 3506® o
0} €Ol NN co @ 8
(BO2B) M116 H | POSITIVE ACTION JO3-P RI3
2€04 — DALTERNATE ACTION - S
[@womenTaRY coNTacT] 2\ 0 @ J03-R R“J
J01-13 0 _——— " S
(8240) A114 <———I MAGNETIC J03-b
|| =eLucTance % 1 ﬁ >j
2 PICKUP = = =
NOTE: ALL PARTS EXTERNAL TO BOX Jsol 2 [ Jio Jo o [z J6 |s Ja [3 [2o [+ [ea]a2s 1a-218 23
ARE LOCATED ON LOGIC CHASSIS 170100 .
= g NP3 REFERENCE DRAWINGS
M l
Sk
N~ I CONTROL DATA
S 5 s m T 2 8 5 8 % o = 2% . | ONM :ooraTiON
=3 o (=] = = = = = =
g 2 2 ¢ £ 2 2 2% < ; T 2 < < ; COMPONENTS  (UNLESS OTHERWISE INDICATED)
Z A~ - = = 5 B @ s & ® <
T8 38 2 88828 %% % fe e [ o s ——————————
§ 8 =2 2 B 8 8 8 3 2 3 2 8 = gz | I67-1 CARD READER
2 = 2 g 2 2 2 = &1 wl x| | camcrrons
H e TRAWI
R RAR SR CP232905 s
2 g CONTROL CIRCUITS AND |
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NOTE

The product or project designation on the following
power supply drawings does not necessarily mean
that the equipment designated is the only equipment
to use the power supplies.
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4 | 5 v < | L
REVISIONS
REPLACEABLE PARTS LIST FOR SOLA ELECTRIC CO. 281654 REQUIREMENTS: wev.] £oo. ] Tone | SecRITTIoN Torrr | oATe [onw o] Arro,
I. PRIMARY: [06.2 VOLTS TO 129.8 VOLTS, 60 CYCLE 1 | 10 b ]
COORE orR T | REMBER o Eroehere DESCRIPTION SINGLE PHASE. (PRIMARY NCMINAL 114 VOLTS). '
NUMBER POWER SUPPLY PART NO. 2. TOLERANCE:
245466~ ! 91833k TRANSFORMER _ (T1) +20 VOLTS: +20VDC, *I% AT 0.9 AMP LOAD WITH
245203-3 1 8861 CAPACITOR, |.5ufd, +6%, 660 VAC, LINE INPUT OF 118 VOLTS.
PYRANOL FILLED (c-1) —20 VOLTS: —20VDC, 1% AT 3.0 AMP LOAD WITH
2450983 2 12935—11 CAPACITOR, 25,000 ufd, —I0% +150% LINE INPUT OF 118 VOLTS.
§6Y°§3‘§9¥22358??E’(é§‘,‘"8§’§° PART 3. LOAD REGULATION: 5%, FULL LOAD TO HALF LOAD.
2454662 ] 11303-39 RECTIFIER, (CRI) 4. LINE REGULATION:
INPUT VOLTAGE: 35VRMS. +20 VOLTS: *2% AT 0.9 AMP DC.
OUTPUT VOLTAGE: ~31VDC
AP LC —20 VOLTS: 2% AT 3.0 AMP DC.
(20ess 3.0 MIDERES MAXIMUM OPERATING AMBIENT TEMPERATURE: 40°C
(GE MODEL NO. 4JALIIACIADI) )
(GENERAL INSTRUMENTS ADIOCIAIM) 6. LOAD VARIATION:
2454663 1 11303-02 RECTIFIER, (CR2) +20 VOLTS: 0.45 AMPERES TO 0.9 AMPERES.
INPUT VOLTAGE: 35 VRMS —20 VOLTS: 1.2 AMPERES TO 3.0L AMPERES.
T oL IheEs (31 vee 7. LEADS AND TERMINALS SHALL BE SOLDERABLE USING 60Sn
2590 6 0 MMPLRES ~ LOPb SOLDER AT A TEMPERATURE OF 250° * 30°C.
150°C: 2.0 AMPERES .
(GE MODEL NO. 4JALIIACIAHZ) 8. RIPPLE:
(GENERAL INSTRUMENTS ADIOCIA25) 420 VOLTS: 250 MY PEAK TO PEAK
2450986 2 11449 RESISTOR, ADJUSTABLE, 50 WATT, —20 VOLTS: 200 MV PEAK TO PEAK
{89,0MS.  (OHMITE PART NO. 0565). 9. MARK PARTS WITH CONTROL DATA CORP. PART NUMBERS
(PER TABLE) AND APPLICABLE REVISION LETTERS TO
YT p T6827 BRACKET FOR 2550983 WHICH THE PARTS ARE MANUFACTURED.
— 10. UPON APPROVAL BY CONTROL DATA CORP OF THE INITIAL
8438 ! I1276-2 BRACKET FOR 245203-3 DESIGN, ANY PROCESS CHANGES, DESIGN CHANGES, OR
DEVIATIONS CONSIDERED BY THE MANUFACTURER MUST
BE SUBMITTED TO CONTROL DATA CORP IN WRITING FOR
REVIEW. IF CHANGES ARE SUBMITTED FOR APPROVAL,
THE INFORMATION SUBMITTED SHALL INCLUDE A COM—
PLETE DESCRIPTION OF THE CHANGE, AND THE EFFECT T
THE CHANGE WILL HAVE ON ALL CHARACTERISTICS OF 745466
THE DEVICE. UPON REGUEST, THE MANUFACTURER SHALL
TI SUBMIT SAMPLES OF THE PROPOSED DEVICES FOR THE =
9-1833 € EVALUATION AND APPROVAL OF CONTROL DATA CORP.
=5 CRI I1. SOURCE: SOLA ELECTRIC CO.
11202 -39 ELK GROVE VILLAGE, ILLINOIS
F3 (YEL 18) >
»! .
2 (YEL 1®) gl NOTES:
F2 VIEWS ARE SHUWN FUR EACH PART LISTED IN THE
106.2-129.6 VAC TABLE. ALL PARTS THAT DU NUT HAVE A
GO ~ cr2 245466 — (DASH NU.) NUMBER ARE FUR
REFERENCE ONLY.
gss 303 -02 (RED/YEL 18) O+
£ 5 (GRN 18) » l
»— 0 o 25,000 MFD +20 VDC
§S4(GRN 18) SO W 25VDC 0.9 A
O S| Fa O-
(WHT 18) —— — (BLK/YEL 18)
(RED 18) —™— P
= Fa
T
ci éﬁ_é____ (RED/GRN  14) O+ D-10
= 1.5 MFD SOURCE CONT DWG COPIES
8GO0 VAC = R2 €3 -20 VDC e
‘000 “‘;‘- ?&2’8&0 MFD 37 A [T o | ome s
5 v CAvouT —
T | o- e e e CONTROL DATA POWER SUPPLY
é (BLK/GRN 14) * * e e WIN N ELEC ORE corroraTiON [+20V, 0.9A  -20V, 3A
REMOYE ALL BURRS APPROVED |
IR all Sz BREAK ALL EDGES AND SHARP CORNERS | O, & J{p' 3; COMPUTER DIVISION 0O CYCLE
DO KOY SCALE DRAWING FRONTIERIENG | €O. T T T =
SCHEP\(A F‘gklc RED‘!)AGEAM Mexn | EAL | ey ass, usED ON | Finiem MATERIAL FROJECT of FRODUCT Y C 24 54 6 G
1e7 (010 SOALE
QrY. REQD. APPLICATION ( ) e 7
T -




4 3 v 2 | 1
. REVISIONS .,
REPLACABLE PARTS LIST FOR SOLA ELECTRIC CO. 281653 REQUIREMENTS: wev.] o, [ Zone | SEscRIFTION Tonrr | oave [cawo] APro.
CONTROL DATA |  NUMBER SoLA DESCRIPTION I. PRIMARY: 106.2 VOLTS TO 129.8 VOLTS, 60 CYCLE, L L
ConpoPART | REG'D PER A SINGLE PHASE. (PRIMARY NOMINAL 118 VOLTS)
NUMBER POWER SUPPLY | PART NO. 2. TOLERANCE: =3.5 VDC.%I% AT 9.0 AMP LOAD WITH LINE
2450991 i 9-1832 TRANSFORMER  (T1) INPUT OF 118 VOLTS.
= 1 11739 CAPRCITOR. PYRAMOL, 11 ra 568, 3. LOAD REGULATION: #10% FULL LOAD TO HALF LOAD.
50VAC (CI) (ELECTRICA 1 .
Co. PART NO. 5B8HI0501) L. LINE REGULATION: #3% AT 9.0 AMP DC. A
5 p 126591 RECTIFIER  (CRI, CR2) 5. MAXIMUM OPERATING AMBIENT TEMPERATURE: 40°C.
MAX ALLOWABLE TRANSCIENT PEAK 6. LOAD VARIATION: 4.5 AMPERES TO 9.0 AMPERES.
T oo B R CRRENT . 7. LEADS AND TERMINALS SHALL BE SOLDERABLE USING 60Sn
MAS ALLOWBLE PEAX TWVERSE v R~ —4OPb SOLDER AT A TEMPERATURE OF 250° +30°C.
PETITIVE 50V (SEE NOTE | )
MAX ALLOWABLE RMS VOLTAGE: 35V. 8. RIPPLE: 10% RMS
M o0 (St NGTe o) JOCKING VOLTAGE: | g MARK PARTS WITH CONTROL DATA CORP. PART NUMBERS
MAS ALLORABLE FORVWARD CURRENT (PER TABLE) AND APPLICABLE REVISION LETTERS TO
(SINGLE PHASE. 1459C STUD TEMP): WHICH THE PARTS ARE MANUFACTURED.
25A.
. 10. UPON APPROVAL BY CONTROL DATA CORP OF THE INITIAL
HorRK STUD RoRQUE: 30 INCH POUNDS. DESIGN, ANY PROCESS CHANGES, DESIGN CHANGES, OR
NUT: | 1/h-28 BRASS KEPNUT, CADMIUM DEVIATIONS CONSIDERED BY THE MANUFACTURER MUST BE
M iren , SUBHITTED TO CONTROL DATA CORP IN WRITING FOR
REVIEW. IF CHANGES ARE SUBMI FOR APPROVAL
Lﬁgmégu.ngggpm, TIN PLATED. THE_INFORMATION SUBMITTED SHALL INCLUDE A COM—
VASHER:  MTOR PLETE DESCRIPTION OF THE CHANGE, AND_THE EFFECT
THE CHANGE WILL HAVE ON ALL CHARACTERISTICS OF
(ITh2 AR} NO. DS2538A-M, GE PART NO. THE DEVICE. UPON REQUEST, THE MANUFACTURER SHALL
SUBMIT SAMPLES OF THE PROPOSED DEVICES FOR THE B
-y A P RESISTOR, 20W, 25 OHMS (OHMITE BROWN EVALUATION AND APPROVAL OF CONTROL DATA CORPORATION.
DEVIL (RI) SERIES) Il. SOURCE: SOLA ELECTRIC CO.
- ! 13419-10 | CAPACITOR, 125,000 ufd, ~10% +150% ELK GROVE VILLAGE, ILLINOIS
5VDC, 8V SURGE c2
AMSIENT OPERATING TEMP. RANGE 0°C TO
550
245098-10 1 10603—4 BRACKET FOR 245099—5
81,38 | 112762 BRACKET FOR 2450992
84,40 | 13078 FIN, RECTIFIER <4
- | T
8l 2 12894 INSULATOR, RECTIFIER FIN 245099
REV_
NOTES:
1. MAX. VOLTAGES APPLY WITH A HEAT SINK
THERMAL RESISTANCE OF (2°, C/WATT
LESS'AT WIN. RATED JUNCITON TEMPERATURE.
2. MAX, VOLTAGES APPLY wITH A HEAT stnk mheruar | C
RESISTANCE OF 5° C/WATT OR LESS AT MIN.
RATED JUNCTION TEMPERATURE.
3. VIEWS ARE SHOWN FOR EACH PART LISTED IN THE
(BLK 18) TI TABLE. ALL PARTS THAT DO NOT HAVE A
24,5099 — (DASH NO.) NUMBER ARE FOR
REFERENCE ONLY.
w CRI
HT 18) » (RED/ YEL 10)
ALY
CR—
= = |3 CR2
z -2.5VDC o
-~ =10
R RI ce 9 AMPS
) [coPIES
(RE" '8) e SOURCE CONT DWG . D
F2 F3 o TO
T Z O TOLIRANCES TmMa
- unirss
T s2 (BLK/YEL0) [idoiistiieb oo CONTROL DATA POWER SUPPLY- 2
s3 +1/64 +.005 +— ORPO
(R REMOYE ALL BUARS c RATION -2.5 VOLT
ED 18) BREAK ALL EDGES AND SHARP CORNERS | COMPUTER DIVISION
00 NOT SCALE n.‘"“ PREFIX 81z ORAWING NUMBER BEV.
NEXT FINAL FINISH A
SCHEMATIC DIAGRAM assY | sy | wATAsn | wmok | e o ""’::;"_:W Y|IC|245099
(FOR REF) QTv. REQD. APPLICATION 800(028) e _— | 8




4 3 v Z | 1

‘'REVISIONS
REQUIREMENTS : —
REPLACEABLE PARTS LIST FOR SOLA ELECTRIC CO. 281870 Q "'V~i = {m‘{ DEsCRIFTION i‘”‘"{ °""}°""°i"’°’

I.. PRIMARY: 106.2 VOLTS TO 129.8 VOLTS, 50 CYCLE

CONTROL DATA | NUMBER SOLA DESCRIPTION ) ,

CORb AT | RMER R A SINGLE PHASE. (PRIMARY NOMINAL |18 VOLTS).

NUMBER | POWER SUPPLY | PART NO. 2. TOLERANCE:

2454731 ! TRANSFORMER  (T1) +20 VOLTS: +20VDC, +1% AT (.0 AMP LOAD WITH
2454732 I 11456 CAPACITOR, I.85Mfd, *6%, 660 vac, LINE INPUT OF 118 VOLTS.

: PYRANOL FILLED. (CI) (GE 802x69) —20 VOLTS: —20VDC, *I% AT 3.0 AMP LOAD WITH
2450983 | 1293511 CAPACITOR, 25,000 Mfd, —(0% + 150% LINE INPUT OF 118 VOLTS.

25VDC 4OVDC SURGE, (SANGAMO PART

NO. 539-2638-01) (C2) 3. LOAD REGULATION: 5%, FULL LOAD TO HALF LOAD.

245473-3 i 13419-09 | CAPACITOR, 30,000MFd, 3sVOC, 50VOC 4. LINE REGULATION:
SURGE (SANGANO PART NO.539-2646-01) +20 VOLTS: #24 AT 1.0 AMP DC.

PYPTTY | 1130320 | RECTIFIER, (CRI) ~20 VOLTS: #2% AT 3.0 AMP DC.
INPUT VOLTAGE: 7OVRMS 5. MAXIMUM OPERATING AMBIRNT TEMPERATURE: 40°C
OUTPUT VOLTAGE: _62VDC 6. LOAD VARIATION:

DC OUTPUT CURRENT:

?2395; 2:8 mSEEES +20 VOLTS: 0.5 AMPERES TO |.0 AMPERES.

(GE MODEL NO. LJALIIBCIAH2 .
GENERAL INSTRUMENTS A0206|A23) —~20 VOLTS: 1.5 AMPERES TO 3.0 AMPERES.

- - 7. LEADS AND TERMINALS SHALL BE SOLDERABLE USING 60Sn
ST ! 11303-28 | RECTIFIER, (CR2) ~LOPb SOLDER AT A TEMPERATURE OF 250° % 30°C
INPUT VOLTAGE: 70VRMS 6. RIPPLE:

OUTPUT VOLTAGE: 62VDC
D Py s 420 VOLTS: 140 mV RMS
150°C: 1.0 AMPERES

(GE'MODEL NO. 4JALIIBCIADI, —20 VOLTS: 250 mV RMS

GENERAL INSTRUMENTS AD20CIAIM) 9. MARK PARTS WITH CONTROL DATA CORP. PART NUMBERS
: PER TABLE) AND APPLICABLE REVISION LETTERS TO
2454736 2 10716~ 7 | RESISTOR, 50 WATT, 50 OHMS. (OHMITE (R TADLE) AND APPLICABLE REVIST

PART NO. 0460D) (RI,R2)

10, UPON APPROVAL BY CONTROL DATA CORP OF THE INITIAL

24,5098-10 2 10603 BRACKET FOR 2450983 AND 245473-3 DESIGN, ANY PROCESS CHANGES, DESIGN CHANGES, OR
— DEVIATIONS CONSIDERED BY THE MANUFACTURER MUST
8438 ! 11276-2 BRACKET FOR 245473-2 BE SUBMITTED TO CONTROL DATA CORP IN WRITING FUR

REVIEW. IF CHANGES ARE SUBMITTED FOR APPROVAL,
THE INFORMATION SUBMITTED SHALL INCLUDE A COM—

T PLETE DESCRIPTION OF TH CHANGE, AND THE EFFECT YT
NGE WILL HAVE ON ALL CHA ¢S 0
OWHT 18) - F4 » THE DEVICE. UPON REQUEST, THE MANUFACTURER SHALL 2454'73_
Sea SUBMIT SAMPLES OF THE PROBUSED DEVICES FOR THE =
INPUT » EVALUATION AND APPROVAL OF CONTROL DATA CORP.
105-130 VAC s CRI
S0 CYCLES Il. SUURCE: SOLA ELECTRIC CO.
52 s3 n ELK GROVE VILLAGE, ILLINOIS
O(ax.x 18) . T o (RED/GRN 18) _ O+ NOTES :
Lal
bea cr2 VIEWS ARE SHUWN FUR EACH PART LISTED IN THE
¢z Rl +20VDC TABLE. ALL PARTS THAT DU NUT HAVE A
2 25,000MFD 7= 504 L AMP 21,5473 — (DASH NO.) NUMBER ARE FUR
s2 ol 25VDC SOW' REFERENCE ONLY.
— P— L4}
— ||| = o-
(GRN 1) (BLK/GRN  I8)
7
g T
- (BLK/YEL 18)
s\ * —O-
(GRN 1y
F8 (YEL 18) c3 R?2 -20VDC
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REVISIONS
nev.| &co. | zowe | DEBCRIPTION [ orer | OATE [cHk-o ] aPPO.
REPLACEABLE PARTS LIST FOR SOLA ELECTRIC CO. 281923 REQUIREMENTS : 11 1T T 1
CONTROL DATA NUMBER SOLA DESCRIPTION 1. PRIMARY: 106.2 VOLTS TO 129.8 VOLTS, 50 CYCLE,
CORP. PART REQ'™D PER ELECTRIC SINGLE PHASE. (PRIMARY NOMINAL |18 VOLTS).
NUMBER POWER SUPPLY | PART NO.
: 2. TOLERANCE:
245501—1 ) TRANSFORMER  (T1)
CAPACITOR, I1.25Mfd, 850 VAC, 2 NETNRUT 087 & VOLTS " AT 9-0 RUP LOAD wITH
» ACT 25m 50 N T OF 118 VOLTS
2455012 ! 8715 PYRANOL FILLED. ' (CT)
. - T 3. LOAD REGULATION: 10%, FULL LOAD TO HALF LOAD.
CAPACITOR, 1250004fd, 5 Vi v
2450995 ! 13419-10 SURGE (S’AN_Q/}”AO_L Q(,ézo), ! 4. LINE REGULATION:
RECTIFIER, SILICON  (CR1 € CR2) ~2.5 VOLTS: #3% AT 9.0 AMP DC.
AX PIV'= 100
MAX AVG DC FORWARD CURRENT: 5. MAXIMUM OPERATING AMBIENT TEMPERATURE: 40°C
115°C STUD: 20A
150°C STUD: 15A 6. LOAD VARIATION:
2455013 2 172062 MAX AVG FWD VOLTAGE DROP
(15 ADC SINGLE PHASE, Tj = 150°C) ~2.5 VOLTS: 4.5 AMPERES TO 9.0 AMPERES. -
0.7V
(RCA_PART NUMBER 40209 OR TUNGSOL PART| 7. LEADS AND TERMINALS SHALL BE SOLDERABLE USING
NUMBER IN3209) 60Sn — LOPb SOLDER AT A TEMPERATURE OF 250°
+ 30°C.
_ RESISTOR, 20 WATT, 25 OHMS. (OHMITE
2450994 ! 987414 PART NO. 1805) (R1) 8. RIPPLE:
24,5098—10 | 106034 BRACKET FOR 24,5099—5 —2.5 VOLTS: (0% RMS
8L37 ) 11064—2 BRACKET FOR 2455012 9. MARK PARTS WITH CONTROL DATA CORP. PART NUMBERS

(PER TABLE) AND APPLICABLE REVISION LETTERS TO
WHICH THE PARTS ARE MANUFACTURED.

10.  UPON APPROVAL BY CONTROL DATA CORP. OF THE INITIAL
DESIGN, ANY PROCESS CHANGES, DESIGN CHANGES, OR
DEVIATIONS CONSIDERED BY THE MANUFACTURER MisT
BE SUBMITTED TO CONTROL DATA CORP IN WRITING FOR
REVIEW. IF CHANGES ARE SUBMITTED FOR APPROVAL,
THE _INFORMATION SUBMITTED SHALL INCLUDE A COM—
PLETE DESCRIPTION OF THE CHANGE, AND THE EFFECT
THE CHANGE WILL HAVE ON ALL CHARACTERISTICS OF
THE DEVICE. UPON REQUEST, THE MANUFACTURER SHALL
SUBMIT SAMPLES OF THE PROPOSED DEVICES FOR THE
EVALUATION AND APPROVAL OF CONTROL DATA CORP.

I'l.. SOURCE: SOLA ELECTRIC CO. DRAWING NUMBER

ELK GROVE VILLAGE, ILLINOIS 50
245 |

NOTES:

VIEWS ARE SHOWN FOR EACH PART LISTED IN
THE TABLE. ALL PARTS THAT DO NOT
T HAVE A 245501 — (DASH NO.) NUMBER ARE
FOR REFERENCE ONLY.
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