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WANG SUPPLEMENT

SCOPE

The features of the Wang Laboratories, Incorporated (WLI) 2244V Card
Reader, WLI part number (P/N) 177-7068 are summarized below.

The 2244V Card Reader is manufactured by Peripheral Dynamics, Incorporated
(PDI); its PDI designation is 3155H/MTX. The 2244V Card Reader operates as
part of a VS punched card reader subsystem. For information on the subsystem,
refer to the New Products Phase Manual VS Punched Card Reader Subsystem, WLI
part number 729-0943.

The publication contains three original equipment manufacturer (OEM)
manuals. Since PDI has no manual covering the 22UL4V (3155H/MTX) Card Reader
exclusively, coverage is provided by reprints of the three PDI OEM manuals.
The manuals are contained in parts I through III as follows:

1. Part I -- 3155H Series Card Reader,

2. Part II -- 3055M Series Mark Sense Card Reader, and

3. Part III -- PDI Asynchronous RS232-C Serial Interface.

Part I is a manual, and parts II and III are supplementary manuals.

PRINTED CIRCUIT BOARD COMPLEMENT

Parts I, II, and III together, provide coverage for all printed circuit
boards (PCBs) contained in the 2244V Card Reader. Because parts I and II were
originally written for maintenance of other card reader configurations, they
document PCBs not contained in the 2244V Card Reader as well as ones that
are. Two examples of equipment documented, but not installed, are the read
check board described in part I, paragraph 4.3.5.5, and the interface paddle
connector shown in part I, figure 5-1. The PCB complement of the 22U4V
configuration, and the Wang L~poratories, Incorporated (WLI) part number of
each PCB, is summarized below.
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WLI PART NUMBER

DESCRIPTION

726-1400
(TBD)

726-1425
726-1423
726-1404
726-1424
726-1405

726-1401

WIRE LISTS

Logic Board Assembly

Mark-Sense Amplifi:: PCB

Asynchronous RS232-C Interface PCB
Hollerith-To-ASCII Buffer PCB

Voltage Regulator PCB (Power Supply Regulator Board)
Power Supply, +, =12V

Infra Red Light Source PCB (part of Read Station)

Sensor/Light Source PCB (part of Read Station)

Available wire list data for the 2244V Card Reader is summarized on the

following pages.




PIN
NO.

164
18
20
thr
22

C

Logic Board Assembly Wire List

DESTINATION

PIN
NO.

J1

Connector

HALT/READY switch, and
input and output hopper
switches

GND

J1-2/J7-3

J4-22

ough Not used

TB2-1
TB2-3

Not used

ough Not used

J8-6
J7-2
J8-u

Ju-7

2

y
through
15

17

19

T
\s
X

through
YA

Tie point, no internal connection to PCB

DESTINATION

J4-X/J1-16

Not used

Not used

Ju-8

Not used

Not used
Ju-3
Not used

JU-17/J11-1

Not used
J7-9

Not used

Not used

III.H.9.M-?
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PIN
NO.

1
13
15
17
19

21

H
K
through
M
P

S

U

Logic Board Assembly Wire List (Cortinued)

DESTINATION

GND

J4-14

Not used

J4-10

J11-v
J2-2/J4-15
J11-X

J11-16

RESET switch
Not used

GND

J11-19
J11-20

J11-Y

Not used

J4-18
Ju-5
Ju-3

PIN
NO.

J2

Connector

2

10
12
14
16%
18
20

22

* Tie point, no internal connection to PCB

DESTINATION

J2-13/J8-7
J11-18

J11-U

Ji-9

Ju-6

+5V

Ju-4

Not used
RESET switch
RESET lamp
J4-20
J4-13
J4-12
J4-11

J11-T

Not used
J11-W

JU-16
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Logic Board Assembly Wire List (Continued)

PIN PIN
NO. DESTINATION NO. DESTINATION

Connector J2 (Continued)

W J11-21 X Jy-2
Y J4-1 Z J1-22

Connector J15

1 Strobe pickup (white) 2 Strobe pickup (black)

Interface Connector J3** Wire List

PIN PIN

NO. DESTINATiION NO. DESTINATION
1 Not used 2 J8-E

3 J7-12 Yy J8-M

5 J7-10 6 Not used
7 GND 8 J7-L

9 20 J8-J
through Not used

19

21

through Not used

25

** Located at corner of card reader under r-ar cover.
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PIN
NO.

1
13

15

17

19

21

A

C
through
F

J
through
N

R

T

Mark-Sense Amplifier PCB Wire List

PIN
DESTINATION NO. DESTINATION

Connector Ji

Je-Y 2 J2-xX
Ja2-u 4y J2-16
Ja-S 6 Jz2-12
J1-W 8 J1-19
J2-10 10 J2-9
Ja2-4J 12 J2-F
J2-D 14 J2-3
J2-13 and MARKS/PUNCH 16 Ja-v
switeh
J1-N 18 J2-P
40/80 COL switch 20 Jz-B
MARKS/PUNCH switch 22 J1-18
GND B GND

H Not used
Not used

P GND
not used
Not used S J1-F
Not used U MARKS/PUNCH switch
MARKS/PUNCH switch W Unregulated power supply
J1-2 Y Not used
J7-R
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Mark-Sense Amplifier PCB Wire List (Continued)

PIN PIN
NO. DESTINATION NO. DESTINATION

Connector J14

1 P14 1% 3 P14-3
5 P14-5 6 P14-6
8 P14-8 9 P14-9
10 P14-10 1 P1U4-11
12 P14-12 13 P14-13
14 P14-14 15 P14-15
16 P14-16

L2 2

Connector P14 is part of the read station, which inciudes both the infra
red light source PCB and the sensor/light source PCB.

| Asynchronous RS232-C Interface PCB Wire List

PIN PIN
NO. DESTINATION NO. DESTINATION

Connector J7

1 3 J1-16
and Not used
2
Yy ON LINE/OFF LINE switch 5 ON LINE/OFF LINE switch
6 Not used 7 o J11=2
' 8 J11-4 9 J1=T
10 J3-5 11 Not used
12 J3-3 13

through Not used
22
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Asynchronous RS232-C Interface FCB Wire List (Continued) .
PIN PIN
NO. DESTINATION NO. DESTINATION

Connector J7 (Continued)

A J11-L B J11=-K

C J11-12 D J11=F

E J11-B F J11-A

H J11-C Jd J11-E

K J8-L/J11-17 L J3-8

M P Not used
and Not used

N

R Ju-z S J11-5

T Not used U J11-11 '
' Z J1=-S
through Not used

Y

Connector J8

1 h J1-U
through Not used
3
5 Not used 6 J1-P
7 J2-2/Jd11-7 8 GND
9 GND 10
through Not used
19
20 J11-6 21 Not used
22 J11-3 A
through Not used
D




PIN
NO.

through

Y

X

o

PIN
NO.

11

Asynchronous RS232-C Interface PCB Wire List (Continnued)

PIN

DESTINATION NO. DESTINATION

Connector J8 (Continued)

J3-2 F
and Not used
H
J3-20 K J11=-Z/+12V
J7-K/-12V M J3-4
R READY LAMP
Not used
W J11-J
Not used
J11-H Y J11-15
Not used

Hollerith-To-ASCII Buffer PCB Wire List

DESTINATION ;é? DESTINATION
Connector J11

J1-N 2 J7-7

J8-22 4 J7-8

J7-8 6 J8-20

J8-7 8 J11-9/GND
J11-8/J3-7 10 Not used
J7-U 12 J7-C

III.H-Q.M—Z
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PIN

NO. DESTINATION
13

and Not used
14

16 J2-17

18 Ja2-4

20 J2-E

22 Ja-2

B J7-E

D Not used
F J7-D

J J8-W

L J7-A

P Not used
T J2-N

v J2-11

X J2-15

Z J8-K

Hollerith-To-ASCII Buffer PCB Wire List (Continued)

PIN
NO.

DESTINATION

Connector J11 (Continued)

15

17

19

21

10

J8-y

J7-K
Ja2-C
J2-W
J7-F
J7-H
J7-dJ
J8-x

J7-B

Not used

Not used

J2-8
Je2-T

J2-H







Warning: This equipment generates, uses, and can
radiate radio frequency energy and if not installed
and used in accordance with the instructions manual,
may cause interference to radio communications.

As temporarily permitted by regulation, it has not
been tested for compliance with the limits for

Class A computing devices pursuant to Subpart J

of Part 15 of FCC Rules, which are designed to

provide reasonable protection against such inter-
ference. Opcration of this equipment in a residential
area is likely to cause interference in which case the
user at his own expense will be required to take what-
ever measures may be required to correct the inter-

ference.
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SECTION 1

INTRODUCTION

1.1 SCOPE

This manual contains specifications, installation requirements,
operator instructions, principles of operation, and maintenance information
for the PDI 3155H Series Card Readers. The manual also contains complete

circuit schematics and logic diagrams.

1.2 GENERAL DESCRIPTION

The PDI 3155H Series Card Readers, hereinafter referred to as
Card Reader(s), are self-contained units capable of reading standard
80-column cards at a maximum rate of 300 cards per minute. Cards may
be picked automatically at this rate, or on an individual basis up to
the maximum rate.

Two card reader models are available in this series: the model
3155HT and the model 3155HR. The 3155HT Card Reader is designed for
table-top operation, whereas the 3155HR is designed for mounting into
a standard 19-inch relay rack or cabinet. Both models, the 3155HT and
3155HR are equally suited for use in an office environment or as an
integral part of an industrial data processing system.

The 3155HT and 3155HR Card Readers which are front loaded and
unloaded, accept cards punched in any format, reading the data column
by column. Data is detected photoelectrically, converted as read to
logic levels, and presented on output lines. Sufficient control lines
are provided so that the card readers can operate, via a suitable set

of control electronics, with a general-purpose computer or remote terminal.




1.3 DESIGN FEATURES
The 3155H Series Card Readers have been designed to meet the
most demanding requirements of the modern data processing industry.
The readers are rugged, reliable, quiet, simple to opegéte, and easy
to maintain.
Standard features include dust-proof read station, solid state
light source, high quality ball bearing construction, thermally protected
motor, and universal power supply.
The readers have card feed stop and motor shutdown for input hopper
empty, output hopper full, three successive pick failures, or card jam

conditions,

1.4 SPECIFICATIONS

Speed and Data Detection

e Speed is 300 cards per minute.

e Data is detected column-at-a-time and presented to
the output lines without modification or encoding.

e Data timing is electronically resynchronized for each
column containing data in any of the four central rows.

Hoppers

e Input hopper capacity is 500 cards.

e Output hopper capacity is 500 cards.

¢ Unloading on-the—fiy is permissible. Loading on-the-fly
is permissible as long as there are approximately 100 cards
or more in the input hopper. The input hopper is shaped to
indicate the safe level for on-the-fly loading.

e Detection of input-hopper-empty and output-hopper-full

are basic features.




Operator Controls and Indicators

The operator controls and indicators consist of three pushbutton
switch indicators as follows:
e POWER switch - alternate action - with a white light.
® RESET switch - momentary action - with split indicator.
The top half has a white indicator labelled RESEY and the
lower half has a red indicator labelled READ ERROR. The
reset light indicates a hold condition requiring normal
operator attention. When the reset light 1is on, card
feeding is stopped and the motor is not running. The
read error light indicates possible failure of one or
more of the LED light sources or sensors in the read station.
e HALT switch - momentary action - with a white unlit iudicator.
Operation of this switch halts card feed and shuts down the |
motor.

Power Requirements

Power requirements are 115 VAC +10%, 48 to 66 Hz, 175 watts maximum.
Card feed rate is proportional to frequency; i.e., feed rate at 50Hz
is 250 CPM.
Dimensions
e PDI 3155HT Card Reader (table model)
- 11-3/4 in. high to cabinet top, 13-1/2 in. high overall,
14-3/4 in. deep, and 19-1/4 in. wide.
- 35 1lbs. weight.
e PDI 3155HR Card Reader (rack-mounted model)
- 14 in. high, 6-1/8 in. forward projection, 12-5/8 in. deep
overall (including forward projection), and 19 in. wide.

- 30 1bs. weight.




e In both models, space has been provided for additional .
printed circuit cards for possible customer applications.

Environmental Conditions

e Ambient operating temperature range is 50°F to 95°F (10°C
to 35°C).

e Relative humidity range is 20% to 80%.

e Continuous operation is permissible at the combined extremes
of both ranges.

e Ambient storage temperature range is -40°F to 140°F

(-40°C to 60°C).

1.5 OPTIONS

The following options are available:

e Modification to operate on-line voltages of 100 VAC +10%,
200 VAC +10%, or 230 VAC +107%.

e Modification to maintain 300 CPM speed at 50 Hz.

e Modification to feed cards at the maximum rate of 500 CPM
at 60 Hz, or 400 CPM at 50 Hz.

o Modification to provide five pick tries before sensing
mispick.

e Handling of 51 column cards - 500 CPM feed rate (500 CPM
at 60 Hz or 400 CPM at 50 Hz) provided with this option.

e Communications type interfaces - a complete line of RS232-C

bit serial type interfaces are available for these readers.

1-4
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SECTION 2

INSTALLATION

2.1 GENERAL
This section of the manual covers unpacking, handling and
installation of both the 3155HT (table-top unit) and 3155HR (rack-

mounted unit) Card Readers.

2.2 UNPACKING AND HANDLING
The Card Reader is shipped in a container, which is a double-thick
corrugated carton, with custom-designed packing material to provide maximum
support for the unit.
With the carton in the upright position, as indicated on the carton,
‘ open the carton with reasonable care. Carefully remove the unit from the
carton, saving the carton, packing materials, and packing instructions
leaflet (which is attached to the power cord).
IMPORTANT: If for some reason it becomes necessary
to ship a unit, repack into original carton with all
packing inserts, following the packing instructions
mentioned above. This point cannot be over-

stressed--the card reader must be properly packed

to avoid damage in shipment.
The Card Reader does not require special conditioning or adjustments
prior to operation. It is recommended, however, that in case of shipment
during adverse weather conditions, sufficient time be allowed for the

unit to stabilize at room temperature prior to operation.
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The Card Reader is now ready for operational checks as described

in paragraph 2.3.

2.3 OPERATIONAL CHECKS

Although each Card Reader is thoroughly tested at PDI before
shipment, it is recommended that the unit be checked out following the
unpacking, to make sure that no damage has been incurred in shipment.
The following checks should be made with both front and rear covers
removed. Remove the front cover by grasping on each side, and with the
thumbs against the front panel to provide leverage, withdraw the
cover. Remove the rear cover in similar fashion. It may be found
helpful in removing the rear cover to first separate the two bottom
latches and then separate the two top latches.

a. Inspect reader to make sure that the circuit boards are
properly seated in their connectors and that the various
connectors are fully mated.

b. Inspect strobe wheel and magnetic pickup to ensure magnetic
pickup and strobe wheel have correct clearance (.004 to .006
in.).

c. Plug line cord into A-C receptacle of the proper voltage
(see nameplate on rear chassis apron of card reader).

d. Operate POWER switch: POWER and RESET lamps should light.

e. Hold input hopper switch down with finger, and operate RESET
switch: motor should run; RESET lamp should extinguish.
Release input hopper switch: motor should stop running;

RESET lamp should light.
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Hold input hopper switch down with finger and operate
RESET switch again: with motor running, operate output
hopper switch by gently raising output hopper card
follower (hinged flipper) to end of its travel with

other hand; motor should stop running and RESET lamp
should again light.

Turn off power and ground PICK line (pin 6 of J3) with
temporary lead. Note: This can be done simply by
connecting pin 6 to pin 8, 9 or 10 of the paddle connector
(see Figure 2-1) and inserting paddle into J3.

(J3 is the 44-pin connector closest to the back of the
equipment.) Hold input hopper switch down as before

and operate POWER switch: Motor should run and unit
should attempt to pick three times and stop; similarly,
the motor should start and the unit should attempt to
pick three times and stop each time the RESET switch is
operated. The RESET lamp should extinguish during time
picking is attempted.

With power on and PICK line still grounded, load deck of
cards into input hopper and place card follower on ton of
cards. Operate RESET switch: wunit should pick and stack
deck of cards. When input hopper empties. unit should
stop picking, motor should stop and RESET lamp should
light.

Restack cards into input hopper and operate RESET switch.
With unit feeding c..rds, operate HALT switch: wunit should

stop picking, motor should stop and RESET lamp should light.

2-3




7—c

THIS SIDE FACES REAR OF READER

173 05 7 91113

THPUTS :

OUTPUTS:

1719 21

THIS SIDE FACES FRONT OF READER

15
PIN DESIGNATIONS
PIN  IMNOTION PIN  FUNCTION
6 PICK
A MOTOR DISABLE
1 CARD IN STATION 16 BIT 3
2 DATA AVAILABLE 17 BIT 4
5 CHECK CONDITIONS 18 BIT 5
4 INTERLOCK 19 BIT 6
5 i“FAD CHFCK 20 BIT 7
7 +5V (interface cptiona 21 BIT 8
only) 22 BIT 9
81 0 DATA STROBE (interface
9 & SROUND options only)
10 J R EXT. SW.
11 AT 12 T PICK FAILURE
12 BIT 11 U
13 BIT O v
14 RIT 1 Vi
15 BIT 2 %' MOTOR STA'TUS
FIGURE, 2-1 INTERFACE PADDLE CONNECTOR




j. Operate RESET switch: motor should start, RESET lamp
should extinguish, and unit should resume picking until
input hopper empties. The motor should stop aﬂd the RESET
lamp should light as before.

k. Turn off power to the Card Reader, remove ground jumper
from PICK line, and replace front or front and rear covers,

as required.

2.4 INSTALLATION REQUIREMENTS

2.4.1 Physical Dimensions

The PDI Model 3155HT Card Reader is designed for table-top
operation. The overall dimensions of this model are shown in Figure
2-2a. A table height of about 30 inches is recommended for this Card
Reader.

The PDI Model 3155HR Card Reader is designed for mounting into a
standard 19-inch relay rack or cabinet. The overall dimensions and
mounting details are given in Figure 2-2b. It is recommended that
this Card Reader be mounted so that the top of the front panel is about

48 inches above the floor.

2.4.2 Power Requirements
Each Card Reader requires a source of 115 volts, 50-60 Hz AC
power, at 175 watts maximum. A power line cord and plug is provided

as an integral part of the Card Reader.

2.4.3 Data Controller Requirements
2.4.3.1 General
The PDI 3155H Series Automatic Card Readers require a Data

Controller capable of interfacing the Card Reader with the computer system.
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The arrangement of the Data Controller in regards to the
computer interface will necessarily be dictated by the computer
requirements. However, the Data Controller must be capable of
issuing commands to, and responding te status conditions and data from,
the Card Reader. The nature of these signals is described in the

following paragraphs.

2.4.3.2 Card Reader Interface Signals

Interface levels are standard +5-volt TTL logic levels.
Interface line drivers and receivers are 7400-series TTL logic gates,
which are compatible with most other forms of current-sinking logic.
The interface is arranged so that the signal sense is "ground true"
on the interconnecting cable. This precludes the entry of data to
the Data Controller if a cable should open or be accidentally pulled
loose. (With current-sinking logic such as TTL, an open input is

interpreted as a high level.)

2.4.3.3 Card Reader Operating Modes

The Card Reader may be operated in either of two modes: single-
pick-on-command at rates up to 300 cards per minute, or pick-continuously
at a maximum rate (300 CPM). The mode of operation will depend on how
the pick command signal is issued. For the single pick mode, the
Data Controller must generate a pick command (a zero-going pulse on the
PICK input line) for each card to be read. The pick command should be
issued only when the INTERLOCK output line is low. The width of the
pick command pulse is not critical and pulse widths ranging from 1 usec

to 70 milliseconds are acceptable.




I1f, instead of applying individual pulses to the PICK input
line, this line is held to a steady-state ground, the unit will
continuously cycle, picking one card after another at maximum rate,
until the input hopper runs out of cards. When the input hopper
empties, the CHECK CONDITIONS output line will go high, and the PICK
input line should be allowed to go high until the input hopper is
reloaded and it is desired to start running the next deck. If the
pick order is not cleared, the Card Reader will commence picking as
soon as it is placed in the ready condition (by operating the RESET
button).

If it is desired to operate the Card Reader in such a manner
that a long period of time is involved in reading a complete deck of
cards; for example, if several cards are read at a time with long
intervals of waiting until the next several cards are to be read,
it may be desirable to shut down the motor remotely for the waiting
periods. 1In this card, the card reader iskept in the "on line" condition
and the shutdown of the motor is controlled remotely by the Data Controller.
A motor shutdown line is provided at the card reader interface for this
purpose. A high level (or no connection) on this line will permit normal
motor operation; conversely, a ground level on ths line will inhibit
motor operation.

The motor shutdown line must not be brought to ground unless the

interlock line is low. To shut down the motor externally, then, the

Data Controller must first make sure the interlock line is low before
grounding the motor shutdown line. To restart the motor, the motor
shutdown line is brought to the high-level and the motor will start.
A 300-millisecond timeout period is built into the card reader to

prevent the processing of pick orders until the motor is up to speed.
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2.4.3.4

Signal Interface Input and Output Lines

A tabulation of the 23 signal interface lines and their

functions is presented in Table 2-1.

TABLE 2-1.

CARD READER INTERFACE LINES

No. of Lines Name of Line Function

1 PICK Input line: Ground true pulse of 1 usec
minimum duration required to effect card
pick. Should be sent when INTERLOCK line
is low to effect pick.

A ground true pick signal that is con-
tinuous is acceptable and will result in
continuous card picks as described in
paragraph 2.4.3.3.

1 MOTOR DISABLE Input line: Ground true level disables
motor. High level or no connection allows
normal motor operation. This line should
not be grounded unless INTERLOCK lire is
low.

12 DATA (Labeled Output lines: Ground true pulse when
BIT 12, BIT 11, data hole is present. Data can be accepted
BIT 0, BIT 1, when DATA AVAILABLE line is low.
BIT 2, BIT 3,
BIT 4, BIT 5,
BIT 6, BIT 7,
BIT 8, and
BIT 9)

1 DATA AVAILABLE Output line: Eighty 2 usec wide ground
true pulses for each card read. Data is
"good" during times when this line is
low. Pulse occurs during last 2 usec
of DATA STROBE signal.

1 DATA STROBE Output line: 120 usec wide ground true

. pulse every 960 usec. Occurs at approx-
(not required . .
for normal imately cegter of hole when data is ?elng
interface) read, ?ut is also present w@en data 1is
not being read. (Used for interface
options only.)
— _N_,_*;._ ——
1 CARD IN STATION Output line: Ground true signal when card
' is in read station.
e m——— —— [ — o




TABLLE 2-1 (Cont'd)

No.

of Lines

Name of Line

-

Function

CHECK CONDITIONS

Output line: Ground true signal when the
following conditions are all true: power
on, input hopper not empty, output hopper
not full, not more than three successive
pick failures, and HALT switch not operated
since last RESET switch operation. Motor
is shut down internally if this line goes
high. Requires normal operation inter-
vention when line goes high (HOLD condi-
tion).

INTERLOCK

Output line: Ground true signal when
check conditions are true and card is
not being transported. Controller
should generate pick command when this
line is low.

MOTOR STATUS

Output line: Ground true signal when
motor is running and is up to speed.

PICK FAILURE

Output line: Ground true signal when
check conditions false signal is due to
three suoccessive pick failures.

EXTERNAL SWITCH

Output line: Ground true signal when
check conditions false signal is due to
input hopper empty or output hopper full.
Also goes to ground momentarily when HALT
switch is operated.

NOTE: This line may require buffering to
eliminate the effects of switch contact
bounce.

READ CHECK

Output line: CGround true signal when
check conditions false signal is due to
a light/dark check failure. Reset by
operating RESET switch.




2.4.4 Interface Wiring

All data and control line interconnections are made through a
paddle connector, J3, which plugs into the 44-pin connector closest
to the rear of the unit. It is recommended that all interconnections
between the Data Controller and this paddle connector be made with
26 AWG twisted-pair wire, the total cable length to be as short as
possible, and in no case to exceed 30 feet. If longer interface
lines are required, up to 100 feet of twisted-pair wire may be used
if a 560 ohm pull-up resistor to +5 volts is used at the receiving
end of each line. For runs in excess of 100 feet, it is recommended
that special line driver and receiver interface circuits be used.

The paddle connector layout and pin designations are given
in Figure 2-1. It will be noted that there are 21 output lines from
the Card Reader and two input lines. A separate twisted pair should be
used for each line. The ground lead from each twisted pair should be
connected to the grounding strip on the paddle, adjacent to the pin
used. The paddle connector should be installed with the part number

side facing the rear of the equipment.

2.5 INSTALLATION CHECKS

2.5.1 Procedure

The following procedure is presented as a guide to check out the
operation of the Card Reader after installation. The checkout is
discussed in a general manner to illustrate typical operating

conditions.

a. Initial conditions: no cards in hoppers and read station

clear.




b. Operate POWER switch: POWER lamp should light; RESET lamp

should light; CHECK CONDITIONS line should be high;

INTERLOCK line should be high; and DATA AVAILABLE line

should be high.

c. Load cards into input hopper and then operate RESET switch:
motor should run; RESET lamp should go out; CHECK CONDITIONS
line should go low; and INTERLOCK line should go low. Unit
is now under control of the Data Controller.

(1) When INTERLOCK line is low, Data Controller may issue
a pick command, which should be a zero-going pulse,
typlcally of one to two microseconds duration, on
the PICK input line to the Card Reader.

(2) When the pick command is received, the INTERLOCK line

will go high, indicating receipt and initiation of the

order. The INTERLOCK line will remain high during the
time the card is in transit. When the card is stacked,
the INTERLOCK line will again go low to indicate that

the unit is available to receive the next pick command.
In the event of a mispick, the INTERLOCK line will remain
high and the unit will attempt to repick up to two times.
If one of these attempts is successful, the INTERLOCK
line will go low when the card is stacked, to indicate
that the unit is available to receive the next pick
command. If the second repick attempt is not successful,
the INTERLOCK line will remain high and the CHECK

CONDITIONS line will go high indicating that operator
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d.

(3)

(4)

intervention is required. At the same time, the motor will
shut down, the RESET lamp will light to indicate that the
unit is in the HOLD condition, and the PICK FAILURE line
will go to ground level. When the card problem is
corrected, operation can be resumed by operating the

RESET switch, which resets the logic and returns control

to the Data Controller.

During the time a card is being read, 80 zero-going pulses,
each typically of two microseconds duration and spaced
approximately every 960 microseconds, will appear on

the DATA AVAILABLE line to the Data Controller. Data bits
may be transferred during the times when this line is

low (during each two usec period).

If, for some reason, the operator wishes to halt operation
of the Card Reader during the time it is under control of
the Data Controller, he may operate the HALT switch.

The HALT switch is a momentary action type, and will place
the unit in a hold condition, and shut down the motor. If
a card is in the process of being read when the HALT switch
is operated, reading will be completed and the card will be
stacked before the motor shutdown occurs. To restart the
unit, the operator merely operates the RESET switch; the
motor will start and the Card Reader will resume operation

under control of the Data Controller.

In the event that faulty cards cause a card jam to develop,
the condition will be sensed and power will be removed from

the drive motor.




If during operation, the motor shuts down and both RESET and
READ ERROR indicators light, it is an indication that the last
card read has failed to pass either the light or dark checks
of the read check cycle. This could indicate a failure of
either the light source or the sense head and the data on the
last card in the stacker may be questionable. The last card in
the stacker should be examined and if nothing can be found
wrong with it, it should be reloaded to the bottom of the deck
in the input hopper, and the RESET button operated to continue
reading the deck. If READ ERROR indications persist, the
reader may require servicing to correct the problem. The read
check system is described in detail in section 4.3.5.5 of

this manual.

2.5.2 Functional Summary

A functional summary of the Card Reader operation is presented in

Table 2-2.




TABLE 2-2 CARD READER FUNCTIONAL SUMMARY

POWER RESET CHECK
CONDITIONS LIGHT LIGHT INTERLOCK LINE CONDITIONS MOTOR
(white) | (white) LINE
1. POWER FIRST TURNED ON; NO CARDS ON ON HIGH HIGH STOPPED
IN INPUT HOPPER OR READ STATION;
CHECK CONDITIONS FALSE.
2. CARDS PLACED IN INPUT HOPPER; ON OFF LOW LOW RUNNING
POWER IS TURNED ON, OR RESET CONTROLLER INITIATES PICKS
SWITCH OPERATED; CHECK CON- WITH ZERO GOING PULSE;
DITIONS TRUE. HIGH WHILE CARD IS BEING
TRANSPORTED. LOW WHEN
CARD IS STACKED.
3. CHECK CONDITIONS TRUE; ON OFF HIGH LOW RUNNING
1 OR 2 FALSE PICKS.
4. TRUE PICK OCCURS BEFORE ON OFF LOW WHEN CARD IS STACKED LOW RUNNING
o 3RD FALSE PICK.
1
G | 5. THIRD FALSE PICK - CHECK CON- ON ON HIGH HIGH STOPPED
DITIONS GO FALSE. RETURN TO
2. AFTER OPERATOR INTERVENTION
6. CARDS RUN OUT OF INPUT HOPPER ON ON HIGH HIGH STOPPED
OR OVERLOAD OUTPUT HOPPER -
CHECK CONDITIONS GO FALSE.
RETURN TO 2. AFTER OPERATOR
INTERVENTION.
7. CARD JAM. RETURN TO 2. AFTER ON OFF LOW LOW STOPPED
OPERATOR INTERVENTION.
8. HALT SWITCH OPERATED - CHECK ON ON HIGH - AFTER CARD IS HIGH-AFTER STOPPED-AFTER
CONDITIONS GO FALSE. STACKED CARD IS STACKED|CARD IS STACKED
9. REBET SWITCH OPERATED-CHECK ON OFF LOW - HIGH WHILE CARD LOW RUNNING
CONDITIONS GO TRUE IS BEING TRANSPORTED FOR
EACH PICK ORDER.
10. POWER LOST OR TURNED OFF. OFF OFF EQUIV. HIGH CONDITION EQUIV. HIGH STOPPED
CONDITION

CHECK CONDITIONS TRUE: POWER ON; HOPPERS OK; NOT 3 SUCCESSIVE PICK FAILURES; HALT SWITCH NOT OPERATED SINCE LAST RESET

SWITCH OPERATION.

INTERLOCK TRUE: CARD NOT BEING TRANSPORTED AND CHECK CONDITIONS TRUE.

e
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SECTICN 3

OPERATION

3.1 GENERAL

This section contains a description of the operating controls and a

discussion of normal operating procedures.

3.2 OPERATING CONTROLS AND INDICATORS

All the operating controls and indicators for the Card Reader are

located on the upper left-hand corner of the front panel of the unit.

These controls consist of three pushbutton switch indicators which

function as follows:

a.

POWER - An alternate-action pushbutton switch indicator that
turns power on and off to the unit. This switch has a white
indicator panel that is illuminated when power is on.

RESET - A momentary-action pushbutton switch indicator that

is used to reset the logic functions. This switch has a split
indicator; the top half is illuminated white for RESET (a "hold"
condition, when the check conditions are not satisfied), and the
bottom half is illuminated red for READ ERROR.

HALT - A momentary-action pushbutton switch used to place the
Card Reader in the '"hold" condition and turns off the motor.

This switch has a white panel that is not illuminated.

3.3 OPERATING INSTRUCTIONS

3.3.1 Normal Operation

After ascertaining that there are no cards in the hoppers,

operate POWER switch. The POWER indicator switch should light,
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denoting that power is on. The RESET indicator should light,
denoting, in this case, that the input hopper is empty.
Operate the RESET switch. The lower half of the RESET switch
indicator, which is labeled READ ERROR should light read,
thereby checking the lamp.

b. Remove card follower from input hopper. The deck of cards to be
read should first be jogged on the left top surface of the machine
(see Figure 3-la). The cards are then loaded into the input
hopper, with column 1 to the left and row 12 toward front of
machine, and the card follower is placed on top of the cards.

It is sometimes helpful to riffle the cards slightly, see
Figure 3-1b, as they are placed into the input hopper.

c. Operate the RESET switch. The RESET indicator lamp should go out,
indicating that the check conditions have been satisfied and that
the unit is now '"on line'". The Data Controller can now commence
to pick cards. The motor may start immediately, or just prior
to picking cards, depending upon the Data Controller programming.

d. When the input hopper runs out of cards, the motor will stop and
the RESET indicator will again light, denoting that the input
hopper is empty and that the Card Reader is in the hold condition
("off line").

e. Remove cards from the output hopper, and if no more cards are to be

run, turn off power to the unit by operating the POWER switch,

3.3.2 Mispicks

If, in the course of reading a deck of cards, the Card Reader has
difficulty picking a card, the standard unit will attempt to repick up to
two additional times. If unsuccessful, the unit will stop picking, the

motor will shut down, and the RESET indicator will light. The bottom card
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of the stack in the input hopper will be the defective card. If not too
damaged, the card edge may be flattened out sufficently to run by drawing
the damaged edge of the card between the thumb and forefinger of onc hand.
After replacing the damaged card on the bottom of the remainder of the deck
and jogging them again, replace the deck in the input hopper with the

card follower on top. Operation of the RESET button will restart the
motor, reset the logic, and allow the unit to complete the reading of the

deck.

3.3.3 Loading and Unloading On-the-Fly

Loading and unloading on-the-fly is permissible and should offer no

problems if a few simple rules are followed:

a. First, since the card follower must be lifted when loading
on-the-fly, the level of the cards in the input hopper m;st
not be allowed to get below 100 cards to ensure reliable
picking. Refer to Figure 3-2a. A convenient gauge for this is
the outermost corner on the '"tails" of the input hopper, which
are about 3/4" above the card bed. In other words, do not let
the card stack in the input hopper get lower than about 3/4"
in thickness.,

b. Secondly, use two hands to unload the output hopper. The pro-
cedure that works best is to hold up the cards coming into the
hopper with the index finger of the left hand while removing
the stack of cards from beneath this finger with the right
hand. Rerer to rigure 3-2b. In removing cards from the output
hopper in this fashion, it is recommended that the stack of cards
taken at a time be not thicker than about two inches for ease of

removal.
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SECTION 4

PRINCIPLES OF OPERATION

4.1 GENERAL

This section is divided into two parts: Principles of Mechanical
Operation, which contains all major mechanical considerations; and the
Principles of Electrical Operation, which first discusses all major
electrical considerations on the basis of simplified block diagranms,
and concludes with a detailed description of the various printed circuit

(PC) boards.

4.2 PRINCIPLES OF MECHANICAL OPERATION

As can be seen in Figure 4-1, the Card Reader consists of an input
module assembly and an output hopper assembly. The input module assembly
contains the input hopper, the picker roller, a gauged throat, a pair of
drive rollers, and their opposing pinch rollers. The cards are moved
from the input hopper by the picker roller, which is a friction roller
in intimate contact with the bottom card of the stack. This roller is
rotated (by motor power) on command by a magnetically operated clutch.
This action feeds a card through the throat, which is gauged to permit
only one card at a time to pass through. The picker roller continues to
drive until the leading edge of the card is sensed, at which time it
is already captured by the first drive roller, and the accompanying set
of pinch rollers of the transport system. An inertia damper is employed
on the picker roller shaft to prevent overtravel of the picker roller

after the captured card loses contact with it.
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Upon entering the transport system, the matched drive rollers maintain
positive control of the card during the entire reading operation. The read
station, consisting of an array of infrared light emitting diodes (LED's)
and an array of photosensors, mounted in opposition, is located between
these two drive rollers. Timing is taken from the first drive roller by
means of the strobe wheel, and is, therefore, in unison with the card
being driven. The second drive roller also functions as a positive drive
to deposit the card into the output hopper. The cards are ramped downward
into the input hopper over a variable angle which is a function of the
number of cards in the output hopper. A hinged follower in the output
hopper assembly guides the buildup of cards in the hopper and ensures
positive stacking action. The shape of this follower has been designed

to meet this requirement and should not be modified.

4.3 PRINCIPLES OF ELECTRICAL OPERATION

4.3.1 Data Circuits

The card reader data circuitry employs photo-transistors to sense data,
and SCR's to latch the data. Both photo-transistors and data latches are
physically contained on the read head p-c board. The photo-transistors
have a lens which focuses incident light on the semiconductor chip. When
light energy strikes them, as through the holes in the card, the transistors
turn on; in the absence of light, they turn off. The circuitry is arranged
so that when light strikes the photo-transistor, its associated SCR is
turned on. The SCR's, once triggered, will remain on, until they are
electrically turned off. The SCR's are turned off by reducing the anode
current below the holding current value required to maintain conduction in
the latched condition. In the off condition, the SCR's have an impedance of

several megohms; in the on condition, they have an impedance of less than
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10 ohms, and hence can work directly into the logic gates.

The data sensors are arranged as shown in Figure 4-2a, which
typifies one bit of ths read station. The collector of the photo-
transistor is connected to the +5-volt supply, and the emitter is
d-c coupled to the gate of the SCR data latch. The logic-node load
resistor (Rp) which is contained in the integrated circuit (1C)
package, is also the anode load resistor for the SCR. When the
SCR turns on, it pulls current from the logic gate input and turnms
off the logic gate, so that its output goes high. Read station reset
pulses (RSRP) are applied to the other input of the logic gate. When
light strikes the photo-transistor, it conducts, turning on the SCR
data latch which pulls current from one input of the logic gate causing
its output to go high. When the zero-going reset pulse occurs (RSRP) ,
the output of the logic gate remains high, but the current from Ry
is diverted from the SCR to the reset input, turning off the SCR.

The read station is reset during the time between data bits (during the
web time), and after termination of the reset pulse, if no light is
detected (no hole for the next data bit) the SCR remains off and the
logic gate output goes low. If, on the other hand, a hole is present
for the next bit, light striking the photo-transistor again resets the
SCR and the logic gate output will remain high.

The leading edge sensor is also a photo-transistor, and is arranged
as shown in Figure 4-2b. .Light energy striking the photo-transistor causes
it to turn on, sinking current from the logic gate input, causing the
logic gate to turn off and its output to go high. When this light energy
is cut off, as it would be when a card passes between the light source
and the sensor, the photo-transistor ceases to conduct and the output

of the logic gate goes low until the sensor is again uncovered.
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4.3.2 Control Circuits

A simplified block diagram of the control circuitry is shown in
Figure 4-3. Control timing is developed from a strcbe wheel which is
affixed to the first drive roller shaft. A magnetic pickup senses teeth
on this strobe wheel and indexes a mod 8 counter; the strobe wheel has
eight teeth per data column, and the mod 8 counter cycles once per data
column. Refer to the timing diagram shown in Figure 4-4b. The leading
edge detector, a photosensitive device, synchronizes the mod 8 counter at
the same time the leading edge of a card is detected via the leading edge
single shot. The mod 8 counter !s decoded to provide data strobe pulses
and read station reset pulses. The latter pulses are also used to index
the main counter at the column rate.

The main counter is normally "hung up" (prevented from counting)
by the count gate which is controlled by the last state of that counter.
When a pick command is received, the main counter is set to its starting
count whereupon the count gate allows the counter to index at the column
rate until the leading edge is sensed. Upon sensing the leading edge,
the main counter is again set to its starting count. When tt 2 counter
reaches the last state, further counting is inhibited by the cc: ut gate
and the counter is hung up. The main counter, therefore, 's normally
partially cycled first, and then completely cycled once per carc, and all
timings are derived from decoded states of this counter. Approximate
timings for two different modes of picking are shown in Figure 4-4a.

A lockup flip-flop is employed to allow only one pick command at a
time to be given to the con. .. circuits. When the mair .unter 1is hung,
the lockup flip-flop is in the unlocked (cr reset) state. enabling the

lockup gate. The pick command sets "t ick flip-flop, which in turn,
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through the lockup gate, sets the picker clutch flip-flop, the lockup
flip-flop, and also the main counter to its starting count. The setting
of the lockup £lip-flop inhibits the lockup gate until the main counter
cycles out.

Setting of the picker clutch flip-flop causes the picker clutch coil
to be energized via the clutch driver, and allows the motor to drive the
picker roller through the clutch. The picker clutch flip-flop is normally
reset when the leading edge of the card is sensed, terminating the picker
clutch signal.

If a leading edge has not been sensed, the picker clutch flip-flop
is reset when the main counter reaches state 81. In other words, the picker
clutch is energized for as long as it takes to get a card into the read
station (a minimum time of about 27 milliseconds), up to a maximum time of
about 80 milliseconds.

When the leading edge of the card is sensed by the leading edge
detector, the leading edge flip-flop is set, causing the mod 8 counter to
be set to state 2 for synchronization, the main counter to be set to its
starting count (allowing it to index). and the enable data flip-flop to
be set to enable data strobe pulses (decoded from the now synchronized
mod 8 counter) to appear on the data available line. The enable data
flip-flop is reset 80 columns later by decoding the 8l1st srate of the
main counter. In this manner, exactly 80 data available pulses are
transmitted for each card that is read. Synchronization of the mod 8
counter from the leading edge of the card ensures that each of the data
available pulses occurs when the data in each of the columns is good.

As an adjunct to this, to allow greater freedom for the reading of
poorly registered cards or to correct for any card slippage during transport,
the mod 8 counter is resynchronized each time light is first detected in any

of the center four rows of the card (bits 2 through 5).
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The mispick circuitry allows for three tries (or optionally, five tries)
to pick a card for a given pick command. When a card is picked, it normally .
takes about 27 milliseconds to reach the leading edge sensor. Since the
pick flip-flop is set by the pick command and reset during the time the
card is in the read station, this flip-flop normally stores the pick command for
about 27 milliseconds; 1if a pick attempt is unsuccessful, the pick flip-flop

remains set for a re-try. The 8lst state of the main counter is used to

via the mispick gate. If the pick flip-flop has been reset (indicating a
valid pick), the mispick counter will not be advanced. If, however, this
flip-flop remains set (indicating a mispick), the mispick counter will be
advanced one count. Meanwhile, since a leading edge was not sensed, the
pick flip-flop will continue to store the pick command for another try after
the main counter has cycled out. If the second try is unsuccessful, the
mispick counter is advanced to its third state and the process is repeated. .
If the third try is also unsuccessful, the mispick counter is advanced to
its fourth state, which sets the hold flip-flop to create a HOLD condition
requiring operator intervention (to remove the defective card). 1If, on
the other hand, the second or third try is successful, the leading edge of
the card would be sensed. This, in turn, would clear the pick flip-flop
and the mispick counter, allowing normal procedure to be resumed. The
mispick counter may be optionally connected to provide for five pick attempts
if desired. This is accomplished through a strapping option on the logic
board. An interface line is brought out to the interface from the mispick
counter to indicate PICK FAILURE.

The input hopper "empty" and the output hopper "full" switches also

set the hold flip-flop for these two situations, creating a HOLD condition
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requiring operator intervention.. The hold flip-flop communicates this status
to the Data Controller via the CHECK CONDITIONS line and indicates by means
of the INTERLOCK line that no further pick orders should be generated. The
HOPPER SWITCHES line is brought out to the interface to indicate that the
input hopper is empty or that the output hopper is full.

4 RESET switch is provided so that the operator can reset all the
control functions after attending to the problem. Resetting of the hold
flip-flop will then cause the check conditions and interlock lines to return
to their ready condition and the motor to start.

When the card reader goes into the HOLD condition, power is removed
from the motor. The motor is again energized when the condition causing the
HOLD (either three successive mispicks, empty input hopper, full output
hopper, or HALT switch operated) is corrected, and the RESET switch is
again operated. This feature prevents unneccessary wear on the motor and
drive system when the Card Reader is not actually reading cards. Provision
is made to externally control motor shutdown (and reactivate the motor if
the card reader is not in a HOLD condition) by means of an extra input line
from the interface.

The strobe amplifier in addition to conditioning the strobe pickup
signals for operation of the logic, also detects the loss of strobe pulses
which occurs in case of a card jam. A jam-shutdown line from the amplifier
causes the motor to be de-energized during a card jam.

A blinker system is incorporated into the card reader circuitry to
blink the LED's in the read station light source. The circuit is arranged
so that the LED's are only on for the times when the reader is actually
looking for data holes, which is basically during counts 2, 3, 4, and 5 of the
mod 8 counter for columns 1 through 80 of the card. This is done to extend
tlie lifetimes of the LED's, since degradation of the LED's is directly related

to their "on'" times.
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The LED's are turned on and off by the LED driver circuit which is
enabled from column 1 through column 80 time by the enable data flip-flop, ’
and extended from column 81 through column 88 time by decoded states from the
main counter. The enable time is extended to accomodate the read check

circuitry by allowing a light check to be taken off the trailing edge of the

card, when the read station can see light on all of the twelve rows. The

light source is turned off during columns 81 and 82, by decoded states from

the main counter, to allow a dark check to be taken by the read check circuitry.
The light source is also turned off by states 0, 1, 6, and 7 of the mod 8

counter, to "blink" the LED's during the web times of the cards.

4.3.3 Read Check Feature

The read check feature is a systematic method for testing the read
station and LED light scurce for proper operation. The tests consist basically
of sampling the output of each of the twelve data bits at a time when all the ‘
cells are dark (column 81 time), and at a time when all the cells are
1lluminated (after the trailing edge of the card has cleared the read station).
If the circuits are reading "zeros" at the dark check time and "ones" at the
light check time, on a card-by-card basis, the test is consiucred successful
and operation of the card reader proceeds normally. If, however, one of the
tests 1s unsuccessful, the circuitry generates a read check failure condition
which halts card reader operation, lights the RESET lamp, lights the READ ERROR
lamp, and causes the read check output line to the interface to go to "zero".
If this condition occurs, the data read from the last card in the output hopper
1s questionable.

A functional block diagram of the read check feature is shown in Figure
4-5. The twelve data lines are "OR'd" together on the logic board, and the

"all ones" line from the logic board is a "one" when all data bits are "ones".



£1-%

12 DATA LINES (GND. TRUE )

ALL ONE'S
Loatc ALL ZER0S ALL . LAMP gﬁiggm
BOARD ZEROS DRIVER > LAMP
ASS'Y. F.F.
READ CHECK
READ CHECH
*
READ
ALt S CHECK
¥ ONE'S F.F.
CARD COVER F.F.
DS
OATA AVAWLA us‘m’
\ .
AWABLE R CHECK SAMPLE
F.F
DARK
HANG CTR. iy CHec SAMPLE
(A
3
$YS. 41-88
FIGURE 4-5 READ CHECK FEATURE, FUNCTIONAL BI.OCK DIAGCRAM




Similarly, a twelve-wide OR gate on the read check board generates a "one"

when all twelve bits are "zeros". These two lines are sampled into their ‘
respective flip-flops at the appropriate times as follows: The all zeros

flip-flop is clocked from the dark check flip-flop which is set at the

data strobe time for the 8lst column and reset at hang-counter-time. The

all zeros flip-flop samples the all zeros line at the transition time when

the dark check flip-flop is set. The all ones flip-flop is clocked from the

light check flip-flop which is set at the first data strobe time after the

trailing edge of the card clears the leading edge sensor, and is reset by

the first data available pulse of a succeeding card. The all ones flip-flop
samples the all ones line at the transition time when the light check flip-

flop is set. The sampling of the improper condition into either the all zeros
flip~-flop or the all-ones flip-flop, or both, sets the read check flip-flop

causing a hold condition in the card reader with the appropriate indications

of read check failure. - Following a read check failure, the circuitry must ‘

be reset by depressing the RESET button.

4.3.4 Power Supply

The power supply used in the Card Reader consists of a dual unregulated
power supply, one portion of which supplies power for the motor relay, picker
clutch, and front panel lamps; the other portion supplies power for the logic
voltage regulator. The voltage regulator portion is contained on a separate
PC board and is discussed separately in Paragraph 4.3.5.2.

The unregulated power supply consists of a power transformer, two
fullwave bridge rectifiers, two filter capacitors, two bleeder resistors and
appropriate fusing. A schematic of the unregulated power supply is shown in
Figure 4-6. The supply can furnish up to four amperes at 12 volts and up
to one ampere at 25 volts with 50-60 Hz AC input; at nominal input voltages .
of 100 volts, 115 volts, 200 volts, or 230 volts, depending upon which transfomer

taps are wired.
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