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PREFACE

This manual contains a general description, operating instructions, and a detailed
explanation of the principles of operation pertinent to the Reader [ Punch. o
The manual has been prepared as a training guide and as a reference for fleld ser-
vice personnel. Two associated documents complete the manual set; i.e., the ‘
Field Service Manual 49760000 which contains installation, checkout, and mainten-
ance information and the Parts Data Manual 49761000 which contains all necessaryv

parts data.
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SECTION I

GENERAL DESCRIPTION




are processed at'a maximum rate of 500 cpm.

- When placed in thé 'punch' mode, the punch elements of the unit are acti-
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Section I - GENERAL DESCRIPTION

INTRODUCTION

This section contains basic specification information plus a general and

physical description of the Reader/Punch Unit.

GENERAL DESCRIPTION

The Reader/Punch (Figure 1-1) is a data system, input/output peripheral
device, When placed in thef'read' mode, the read elements of the unit
sense the presence or absence of data indicative holes, as previously
punched on tabulating cards, and inputs this data to a controller unit.

The controller may be externally located or can be provided as an inter-

nally contained (bptional) sub-unit. During read operations, data cards

vated and blank data cards are punched‘in accordance with controlier 7

issued instructions. The unit punches a full 80 columns of data at a rate
of 100 cpm. This rate increases in inverse proportionof columnstobe =~ o
punched to number;i. e., maximum rate of 460 cpm for single column punch.

Data cards are transported to both the read and punch stations via a com=
mon, entraiﬁ, transport mechanism. This mechanism consists of five

card stations as reflected by Figure 1-2; i.e., read ready, read, punch

ready, punch, and routing. Card decks are inputted via a hopper feeder
and processed cards are collected, in input order, by a stacker tréy.” . :
Regardless of the mode of operation; i.e., read or punch, the cards are
moved through the several stations in the order previously described.
Control logic circuits, responding to controller instructions, direct the
selection and timing of the read or punch operation. Data read from a

card is output inuf’ow parallel/column serial format to the interface .

connector in accordance with internal timing considerations.

Off-line operation of the Reader/Punch, for the purpose of performing
maintenance procedures, is possible through the use of an optionally
available Maintenance Board Assembly. A physical description of the

R . |
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CARD MOVEMENT

< [ SR -
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Figure 1-2,. Card Flow - Hopper to Stacker |
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unit and related identification of major cOmponents and assemblies is

provided by paragraph 1. 4.

1-3. LEADING PARTICULARS

Table 1-1 lists and defines the operating characteristics and perfor-

mance specificétions of the Reader/Punch.

Table 1-1. READER/PUNCH SPECIFICATIONS

CHARACTERISTICS

Punch Card

Columns
Rows
Holes

Limitations

- SPECIFICATIONS

-80 e

_ Re ctangular

- Corner Cut

Scored and Burst Cards

Hole Density

- Card Processmg Rate

-Read Mode

- Punch Mode

- Card Velocity
- Read Method

Punch Method

Physical Dimensions
Height
- Width
Depth .

Weight TomeiTae el

12

"USA Standard X3.11-1966

USA Standard X3.21-1967

0.25 inch, 0.022 - 0. ODB-radius

Will not read scored or burst cards that emit
light within the normal field of punching. ’

960 per card

500 cpm

100 cpm punching 80 columns 460 cpm
punching column 1 only.

125 in/sec nominal at Read Station.

Serial by column, using phototransistor light
sensing, performs light/dark check between
each card for proper phototran51stor operation.
Read recheck error detection logic is optional.

Single column, solenoid operated interposer
punching. Echo monitoring error check (op-
tional). '

48.5 inches (123.1 centimeters)
33. 0 inches (83. 8 centimeters)
27 5 inches (69. 6 centimeters)
%515 pounds- {233 kilograms)
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- "Table 1-1. READER/PUNCH SPECIFICATIONS (Cont'd)

CHARA CTERISTICS

Environmental

Temperature
- (Operating)

(Nen-Ope rating)
_ Humidity:
(Operating)
(Non-Operating)
‘Altitude:

(Operating)

' (Non-Operating)

e

iIeat ;Die‘s_ipation
%‘ Elec;crical

Primary Input Power

Connector

Power Cord Connection

Power Supply Voltages
~ (Output)

D. C. Ripple

SPECIFICATIONS

60°F to 90°F (with a maximum gradient of

-~ 0.2°F per minute).

" -30°F to 150°F (with a maxiinum gradient of

20° F per hour).

Q2“6% to 75% RH (no condensation)

5% to 95% RH (no condensation)

1000 feet below sea level to 8, 000 feet above

sea level

1000 feet below sea level to 15,000 feet above
sea 1eve1

60 T 9-8H2 190 vaC (104-127) 10 amps
- 1.0 Hz .
(maximum)
+0.5 ., ' .
50 * -2 Hz 120 VAC (104-127) 10 amps

(maximum)

‘To be supplied by customer.

Power cord is hard wired inside relay box by
the customer. Refer to Section I of

- Field Service Manual,

+5 + 0.25 VDC
5 VAC

+24 + 2.4 VDC
24 VAC

+0.5% peak to peak (maximum)

1-4. PHYSICAL DESCRIPTION

Components of the Reader/Punch (Figure 1-3) are housed within or upon

a steel frame cabinet that is prcv1ded with castered rollers. The card

transport mechanism is rnounted along the upper rear main frame mem-

1-5




CARD TRANSPORT ASSEMBLY

POWER (REAR VIEW)

INTERLOCK o

OPERATOR
PANEL

STACKER
B TRAY

& T

'HOPPER

_ q FEEDER
" INTERNAL :
" CONTROLLER Sl CAMLOCK
(OPTIONAL) ~__ ~FASTENERS
3
' - POWER
| | —SuPPLY
POWER
DISTRIBUTION :
PANEL 5
e aree |
; GROUNDING
(OPTIONAL) "’"" BLOCK

* FAN ASSEMBLY

’ ... CHAD BASKET
X LOGIC CHASSIS , 5

Figure 1-3. Reader/Punch - .Co'mponent Location




e e

bers and is protected by a magnetically latched life-off type decorative

cover. A power interlock switch interrupts unit operation when this

panel is removed during unit operation.

Side and rear decorative panels are removable via CAMLOC disconnects
located on the innerside of the main frame members (transport panel
removed and front access door open to gain access). The full width
front access door is hinged (left side) and closes against magnetic
latches. All operator controls are located upon a single panel assembly
that is situated between the hopper feeder (card input) and stacker tray
(card output) at the front of the unit. Control electronic circuits are
provided upon plug-in type printed circuit boards contained within an
internally mounted logic chassis. Figure 1-3 identifies and locates the

major components and assemblies of the Reader/Punch.

.1-5.- DIFFERENCE DATA

The Reader/Punch is available in two options; the 806 as a Punch only
' ~ unit and the 805 as a Reader/Punch unit. A controller is available in
\ . . -
the bottom of the 805 unit. The description in this manual describes the.

operation of the 805 Reader/Punch. The operation of the 806 is the
same except for the lack of the reader subsystem. The basic Rea'de’r/'
Punch is considered a 500 cpm reader and 100 cpm (80-column) punch,
operating at an input frequency of 60 Hz. A 50 Hz option is available
from the factory or may be modified in the field. Table 1-2 lists the
assemblies necessary to modify a unit to obtain 50 Hz compatibility.

Table 1-2. 50 Hz COMPATIBILITY DATA

ASSEMBLY '~ PART NUMBER (50 Hz)
Pulley Assembly 49242700 |
Pulley Assembly 49291800

Belt Timing 92755061

Motor Assembly 49545503

Also available, with respect to both 60 Hz and 50 Hz units, are the

‘\I ‘ following options:

a. Punch error checking provisions.

1-7




1-6..

1-6.1

b. Read recheck error detection provisions.

c. Chip box missing or full - an indication provision.

d. Running time meter.

e. Maintenance PC board - a troubleshooting assist provision.
f. Isolation transformer.

g- Card counters (feed and punch)

This manual incorporates appropriate operational and theory descrip-

tive information concerning the foregoing options.

INTERFACE CHARACTERISTICS

CONTROLLER REQUIREMENTS

The Reader/Punch is designed for interface adaptation to a variety of
commercial digital data systems. This may be accomplished through
the employment of a compatible, external controller unit or via an op- |
tionally available, internally contained controller. Specifications, des-
cribing compatible external controllers, are available upon request. -

For units incorporating the internal controller, the following interface

data is noted:
Logic Levels are: INPUT . OUTPUT

Logical "1" +2 VDC min. +2.0 VDC min.
Logical '"0" +0. 7 VDC min. +015 VDC min.

Logic Type (Controller): TTL, dual-in-line packs

Logic Load: 2.0 ma, max.

Propagation Delay: 40 na, max. »

User Terminations: +5V through 1K ohm resistor at receiver
Driver Capacity: 15 feet into terminated lines | :

Figure 1-4 illustrates the arrangement of data transfer, control, and

unit status lines that exist between the Reader/Punch and the associated

controller. The relationship of the controller to the data system is re-

flected by Figure 1-5.

1-8
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USER
CONTROLLER

" " READER/PUNCH

PUNCH DATA (12 LINES)

READ DATA (l2 LINES)

FEED

.STATUS
(EXTERNAL CONTROLLER ONLY)

READ SELECT

PUNCH SELECT

BUSY

OFFSET

Y

INFO READY

ERROR

END OF CARD (EOC)

READY

PUNCH INHIBIT

STAND BY

N

HOPPER EMPTY

Figure '1-4. User Interfac-e Signal Lines
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“PUNCH DATA | | “PUNCH DATA ;)
| CARD
bATA ke READ DATA CARD - ks READ DATA Eoémzwlzz\g
SYSTEM EQUIPMENT MECHANIS!
SELECT LINES }- o reor L ERl CLOCKS &
LY et LINEAR/
4 STATUS LINES | PERIPHERAL STATUS| DISCRETE
, : ' CIRCUITS
FEED CONTROL , |~~~ ""| FEED COMMAND
'd g ]

———Figure 1-5: System Block Diagram

1-6.2 REQUIREMENTS INTERNAL TO-READER/PUNCH

Controller inputs consist-of status and timing signals derived within the

Reader/Punch linear/discrete circuits, as well as the externally're_-'-

ceived command and control signals input by the data system. A des- o

cription of signals; comiprising the internal interface, is provided by
Table 1-3. | s e ot

Table 1-3. INTERNAL INTERFACE SIGNALS

FUNCTION/LEVEL/DURATION

ITEM SIGNAL

1 Start Feed Cycle Command Initiates.feed.—cycle.

(1 line) Logic ZERO

20 milliseconds (nominal)

2 Offset Command ) Causes a card to be 'offset! stacked.

(1 line) ... _. Logic ZERO

100 milliseconds

3 Punch Step Command Causes a card, positioned in the punch

(2 l,i,’???n_,, used alternately)

station, to be advanced-one column.
Logic ZERO
12 milliseconds




Table 1-3, INTERNAL INTERFACE SIGNALS .(Cont'd)

6%% . ITEM ~~—  SIGNAL ~-~-  FUNCTION/LEVEL/DURATION
| 4 Punch Data ' Causes punching to occur when individual
(12 lines) o o line is selected.
T , T Logic ZERO
- - 2. 2 milliseconds
5 Motor Enable o ‘Causes drive motor to run. AC line
(1 line}— — e voltage as required.
6 Read Ready Station Indic;a%es a card is present at the read
~ Acknowledge (1 line) ready . station.

Transition - Logic ZERO to ONE

7 Leading Edge Detector Indicates the time for lead edge light
check. ,
Transition - Logic ONE to ZERO
8 Punch Ready Station Indicates a card is present at the punch
Acknowledge (1 line) - - ready station. :
Transition - Logic ZERO to O'\IE
Z9.- Routing Station Acknowledge Indicates a card is present at the routing
(1 line) ; station.

T e Tt Transition - Logic ZERO to ONE

10 End of Card/I‘eed Command 1. When signal goes from Logic ZERO
Acknowledge Slgnal -cvto . . to ONE, indicates the stari of trans-
g . ... port cycle.

oo e ot 2. If signal returns to Logic ZERO, in-
CEL e T dicates a Feed command may be exe-
‘ cuted for next card cycle.

10 milliseconds

11 Echo for Punch Strobe " Enables synchronization of punch cycle.
.-~ (lline) - - .-- Transition - Logic ONE to ZERO
B 250 uyseconds
12 Stacker Full ' ; Indicates a stacker full condition.
(1 line) _ Logic ZERO '
Duration of stacker full condition.
13 Stacker Jam - : Indicates a stacker jam condition.
(1 line) . : Logic ZERO ‘
Duration of stacker jam condition.
14 Punch Echo (Optlonal)  Indicates which of the 12 punch armatures
(12 lines) has been restored on the previous cycle.
Logic ZERO :

0.5 milliseconds

1-11
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Table 1-3. INTERNAL INTERFACE SIGNALS (Cont'd)

ITEM SIGNAL FUNCTION/LEVEL/DURATION
15 Punch Reset Strobe Indicates time to de-energize selected :
(1 line) punch coils.
Logic ZERO
250 pseconds -
16 Stepper Strobe - Enables the Stepper command.
(2 lines) , . Logic ZERO
' 250 useconds
17 Interlock Indicates that cabinet lid and/ or front
(1 line) ' ’ door is open.

(OPTIONAL INDICATIONS: Chip Box full
or missing) _

Logic ZERO

Duration of condition.

18 Data Signal . Data transmittal. .
: (12 lines) : Logic ZERO
' 450 useconds (nominal)

19 - Read Timing -~ = :=°  Strobes data as read into unit logic

S ’ (1 line) _ squarewave pulse train. Excursion from
; ' ' ’ - Logic ZERO to ONE. :
§ R -~ . .. . . .. 22.5microseconds
- © S -- wse - SR —————se- 45 microseconds (16 pulses are generated

e - for each hole, center to center).

NOTE e
Pin number connections for all
interface connectors are provided

_ within Section I of the associated
Field Service Manual. .- -

To1-12
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2-1.

2-2.1

Section II - OPERATING INSTRUCTIONS

GENERAL

Routine operation of the Reader/Punch involves only those brief proced-
ures required to bring the unit to a powered-up status and place it in on-
line operation; i. e., under control of the internal or external controller.
Thereafter, the unit responds to system demands and executes read or

punch operations with respect to operator loaded, tabulating cards.

A manual mode of off-line operation is possible which is Strictly limited
to checking the card feed and transport functions of the unit. In this

-mode, a single card is selected from the hbpper feeder for each activa- -

tion of the front panel feed switch,’ and is then moved through the proces-
sing stations (Figure 1-2 ) by successive switch closures. Procedures
for indicating this mode of operation are provided by paragraph 2-3. 3.

Units, equipped with the maintenance board option, are capable of execu-

~ ting complete maintenance routines (card processing) while operating in

an off-line status. Use and operation of the maintenance board is discus-

sed within Section II of the associated Field Service Manual.

CONTROLS AND INDICATORS

The primary controls/indicators, associated with the operation of the
Reader/Punch, are located on the Operator Control Panel, paragraph
2-2. 1, '

Circuit breakers, used to activate primary and operating power and to

provide overload protection, are covered under paragraph 2-2.2.

OPERATOR CONTROL PANEL (Figure 2-1)

Table 2-1 describes the function of the control switches and status indi-
cators located on the operator control panel. All of the contrel switches,
with the exception of the POWER switch, are of the 'no-motion! type.
These switches are touch sensitive; i.e., switch is closed while finger
contact is maintained - reverts to the open condition upon release. The
signal level, produced by a 'no-motion’ switch, is stored by internal

2-1




EENE S

"LATCH

SWITCH —~~—__|
~ N
READY ~ READY
STANDBY = | STANDBY
“NO MOTION
SWITCHES < ,
. s > STANDARD
FEED ’ COMP ALERT - INDICATORS
CLEAR : : JAM
PUNCH INHIB PUNCH INHIB
\~
INTLK
J .
OPTIONAL
TEST MODE | «—}— INDICATOR
| 4 Co
1 Figure 2-1. Operator Control Panel
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logic, thus maintaining the required functional control. The POWER _
switch is a latch type control; i.e., either ON (contacts closed) or OFF

(contacts open) and operates in alternate action sequence.

2-2.2 POWER CONTROL - CIRCUIT BREAKERS

Overload protection for primary power, the cooling fans, and the trans-
port motor is provided by circuit breakers_located on the Distribution "
Panel which is situated behind the rear cabinet access panel (right hand
side when facing rear of unit). Two additional circuit breakers (on DC
power supply - left rear of unit) protect the logic elements from DC

overloads. The nomenclature and function of these elements is provided

below:
MARKING "~ FUNCTION R
MAIN Opens primary'“pdwe'r“ACMline (120V 50 or 60 Hz).
: CTL BLWR Opens AC line to cabinet blowers. e
' MTR L Opens AC line o transport drive motor.
.5V Opens 5 volt bus line to logic circuits.
: 24v- _ jopens 24 volt bus lineé to logic circuits.
. : NOTE: p—
“=-----. -—The foregoing circuits protective
elements are generally left 'on'
) ————e—-—-during periods of sustained opera-
tion.
Table 2-1. OPERATOR CONTROL PANEL
SWITCH/INDICATOR FUNCTIONS
NOMENCLATURE = SWITCH FUNCTION = INDICATOR FUNCTION
POWER 'On' - Activates power gen- - Lamp 'on' (red lens ) indi-
s eration/distribution, clears cates power-up status in
logice— ——effect (Figure 2-1).
e i AOff! = Deactivates power ---.- Lamp 'off! indicates unit
circuits. powered-down.
2:23:




Table 2-1. . OPERATOR CONTROL PANEL S
' SWITCH/INDICATOR FUNCTIONS (Cont'd)

NOMENCLATURE SWITCH FUNCTION ‘INDICATOR FUNCTION
READY __Establishes unit in on-line Lamp 'on' (greén lense) in-
status; i.e., 'ready'to dicates completion of ready
accept controller issued logic cycle (Figure 3-20).
instructions. : - ~ T
NOTE
A jam condition deactivates ready
lock-up, extinguishes lamp, and
places READY I/O in false state.
STANDBY Removes unit from Ready Lamp 'on' (yellow lense) in-
__ status; establishes in 'off- dicates:
. line' operation (local con- o :
E - trol). Enables FEED and - 1. Power-up complete and
PUNCH INHIB switches and - READY not selected,
_ .~ TEST MODE operation. - ' or - ‘
TITT : ... .- ... - 2, STANDBY selected and
READY status termina-
e P -oa - - - teds '
FEED “:- Initiates single cycle card - No associated indicator.
feed when unit is in STAND- ,
BY status (Figure 3-19).
CLEAR Resets hopper empty, No associated indicator; See
stacker full, and/or mis- =~ JAM indicator, below.
feed and jam circuits
NOTE
A stacker jam condition requires
that the jam be cleared before
'reset! can be accomplished.
(Paragraph 2-4,1)
JAM _Indicator only. _Lamp 'on' indicates misfeed,

- NOTE

card jam, hopper empty, or

stacker full condition.

READY I/O line drops false (logic 1)

for associated conditions.

Requires

operator intervention (para. 2-4.1).
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Table 2-1,

NOMENCLATURE

PUNCH INHIB
(No motion-alter-
nate action)

INTLK
(Interlock)

COMP ALERT
(Compare Alert)

TEST MODE
(Optional)

OPERATOR CONTROL RPANEL

SWITCH/INDICATOR FUNCTIONS (Cont'd)

SWITCH FUNCTION

Activates punch inhibit logic
that precludes inadvertent
punch operation during read
cycles. Unit must be in
STANDBY mode to activate.
I/O line goes to logic ''0"

in active state.

- Indicator only.

Indicator only.

Indicator only.

S 2-5

 INDICATOR FUNCTION

Lamp 'on' (off-white lense)
indicates prohibit function is
selected. ‘

Lamp 'on' (yellow lense) in-

dicates transport coveri:is "¢

open or ajar and chip box

. missing or full.

*Motor operation inhibited
for cover discrepancies.

Lamp 'on' (red lense) for
any one or more of the fol-
lowing conditions:

1. Photosensor checking
has detected a ""Light -
or Dark Strobe Error'.
(Read-Punch or Read-
Only units)

2. Optional - Read recheck
Read Error occurred.
Extinguishes at Read
EOC.

3. Optional - Echo Check
Error occurred during

Punch mode. Extin-
guishes on next card
feed.

Lamp 'on' (yellow lense)

whenever optional mainten-

ance test features are acti=-
vated. . Unit must be in
STANDBY. '




2-3. OPERATING PROCEDURES

Operating procedures, as covered hereunder, should not be attempted
- until all‘ installation and checkout procedures (Section I of Field Service .

Manual) have been satisfactorily completed.

. 2-3,1 POWER-UP TO STANDBY
a. Place all circuit breakers (paragraph 2-2,2) in the 'on' position.

b. Activate the front panel POWER switch.

Termination of the power-up sequence places the unit in the STANDBY
mode. Observe that the POWER switch lamp illuminates upon switch »
activation. Approximately two to five seconds are required for com-
pletion of power circuit lock-up, at which time, the STANDBY lamp

should turn 'on!.

2-3.2 CARD LOADING

. , Prior to loading, fan the card deck from both ends to break any bond be-
' tween cards. Align cards by joggling prior to placing in the input hopper. -
é“; Cards are to be loaded into the input hopper face down with nine edge to-
ward rear. A maximum of 1200 cards can be initially loaded and can be " i
inserted in the hopper during machine operation; however, the card
weight should not be removed when card supply is less than 100 cards.

2-3.3 OFF-LINE/MANUAL FEED

This mode of operation (See Description, paragraph 2-1) is entered
from the STANDBY mode.

a. Load card deck, paragraph 2-3.2.
b. - Place unit in the STANDBY mode, paragraph 2-3.1.

¢. Touch and release FEED switch to select and feed one card into the
read ready station. Each successive control activation feeds an ad-
ditional card and advances previous card(s) in.order; i.e., (1) read
ready to (2) punch ready to (3) output stacker. '

i
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2-3.4

2-3.5

ON-LINE OPERATION

This mode of operation places the unit on-line; i.e., available to respond

to system demands.
a. Load card deck, paragraph 2-3.2,
b. Place unit in STANDBY mode, paragraph 2-3.1.

NOTE

If the punch inhibit function is to be
selected, this must be accomplished
in the STANDBY mode. Touch the
PUNCH INHIB control and observe
that the associated indicator lamp
comes 'on'. :

¢. Touch READY swvitc‘h.' If all enable conditions are met (See Figure
3-20), the unit should cycle to the Ready mode and the first card of
deck should be fed to the read ready station. The READY lamp
should turn 'on'. |

NOTE

Should a card already exist in the
read ready station (as when previous
operation was interrupted), the feed
function does not occur.

CARD UNLOADING

Cards enter the output stacker in the same order as initially ioaded into

the input hopper. A maximum of 1300 cards can be stacked in the output

stacker. Card feeding is stopped automatically when the output stacker
is full. Cards can be removed from the output stacker during opefation
with the exception of the last 100 cards to be fed.

OPERATOR MAINTENANCE

Operator maintenance requirements are limited to (1) clearing card jam
conditions and (2) executing general cleaning procedures after each 20~
hours of continued operation. See appropriate instructions; i. e., para-
graphs 2-4.1 and 2-4, 2, respectively. ' :

2-7 -
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2-4.1
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CARD JAM CLEARANCE

" Premature interpupfidn of read or ﬁunc}f operations may be caused by a "
card jam condition and should be indicated by the Operator Panel Indica-

tor JAM lamp; i.e., lamp 'on' condition. The following procedures
should be followed:-

a. Press POWER switch - associated lamp should extinguish as unit

assumes powered-down condition.

b. Remove lift-off dust cover that protects Transport Assembly (See

Figure 1-3).

c. View all card stations to locate point of jam. Cards, caught in ény.
of the three access doors (Figure 2-2), are generally easily re- '

moved by opening the appropriate door and lifting card free. -

-+ “"READ READY - - - 7T -

S | PUNCH READY
.- ACCESS DOOR. ... -..' -~ ACCESS DOOR

- ROUTING I ‘
oo T Sz LTI ACCESS. DOOR P .}?;";I‘:;' LTI

Figure 2-2. Transport Access Doors

[T
]
®




-d. * Inspect punch head entrance and exit throats for evidence of internal

1.

2.

4,

__Jam. If a Jam condltlon exists, proceed as follows:

Rotate punch head hand wheel (Flgure 2-3) two or three revolu-

tions to ensure that punch pins are restored

Remove the Bed Assembly by unthreading the knurled release

knob (captive screw) and drawing the bed rearward and free of

-.guide flanges.

Grasp card at input or exit throat while lifting the punch head
pinch rollers via the actuator handle (Figure 2-3). Attempt to
pull free of the assembly. Should card tear during the removal
process, work pieces free by passing a whole card in and out of
input throat while mamtammg the pmch rollers in the lifted '

' p031t10n. o

Replace Bed'Assembly., oz

CAUTION ;
Under no.circumstances should the

i S - . operator place a tool or other object

(with exception of another card) be-
tween punch guide and die. The
- Spee1a1 tool used for severe purich
_head jams is provided for authorized
mamtenance personnel only. S e i

~e. Inspect input hopper for evidence of card jam. If evidence exists,

1.

ngceed as follows: .. LT

T vl L

Retrieve a partlally fed or Jammed card by pulhng rearward
(gently) through the input hopper taroat. Should a card tear in
this process, rotate the punch head hand wheel and remove card

remnants through the read ready access door.

f. “Close all card access doorsilF_igure 2-2. Replace Transport As-

‘sembly cover and attempt a manual card feed (paragraph 2-3.3)

prior to returning to ON-LINE, 'Ready’.
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Figure 2-3. Punch Head - Access Points and Controls
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TO BE SUPPLIED

(HALF TONE)

'F‘igure 2-3. Punch Head - Access Points and Controls

2~10




— = e R e ey e

2-4.2 CLEANING

The.following procedure should be followed after each 20-hour period of

unit operation. Cleaning operations should be conducted with the unit
totally powered-down; i. e., all circuit breakers in the 'off' position.
Proceed as follows:

a. Remove lift-off cover from Transport Assembly and open all card

access doors, Figure 2-2.

b. Use soft, nylon or camel hair brush to remove all card dust or for-
eign material from entire length of transport path; i.e., hopper to
stacker. Ensure that photocells and the read head are completely
free of dust. |

c. Remove the Bed Assembly by unthreading the knurled release knob
(captive screw) and drawing free of guide flanges. Clean the bed
surface thoroughly using a clean, lint-free cloth.

d. TUse a soft brushto removg,cérd dust from underside of punch head.

. e. Raise the punch head pinch rollers by turning actuator shaft handle
XﬁL ’ (CW). With rollers raised, insert a clean card into punch head
v o throat and remove dust and/or foreign matter. '

f. Vacuum all card path areas and pan (lower bed) of the Transport o ‘5
Assembly. ‘ ' |

g. Wipe stacker rails and other external surfaces clean with a clean,

dry, lint-free cloth.
h. Empty chad basket, Figure 1-3.

i. Lower'access'covers, replace punch bed and Transport Assembly,
and execute a short, manual mode card run (paragraph 2-3. 3) to in-

sure operational integrity.
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3-1.

Section III - THEORY OF OPERA TION

GENERAL

Information, provided by this section, describes the principles of opera-
tion for both the mechanical and the electrical functions of the Reader/
Punch. ' '

Mechanical operations are described at two levels of detail. Paragraph
3-2 (FUNCTIONAL DESCRIPTION) presents a simplified description of
major assembly/component operation for thé benefit of operators and
non-technical personnel. Paragraph 3-3 (FUNCTIONAL ANALYSIS)
covers mechanical operati'ons through the subassembly level. Informa-
tion is provided in sufficient detail to support the requirements of main-
tenance personnel. ' '

Electrical functions and logic operations are covered under paragraphs |
3-4 and 3-5, respectively. This information is written to the level of

training or maintenance personnel familiar with this or similar equip-

ments.

FUNCTIONAL DESCRIPTION

The Reader/Punch provides in a single unit configuration for the recov- ,
ery of data (read operation) or the transcription of data (punch operation) .
from or upon standard 80-column cards. Unit operation is related to
seven distinct functional areas of the equipment. These are represented |
by the following assemblies and/or components:

a. Card Transport Assembly
b. Read Station '

c. Punch Station

d. Logic Chassis

e. Distribution Panel

f.  Power Supply :

g. Cabinet Cooling System

Items b and ¢ are assémbled to and function in-line with item a, the

Card Transport Assembly. Figure 1-3 reflects the physical location of
the foregoing components and/or assemblies. A brief functional descrip-
tion of each is carried by subordinate paragraphs.
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3-2.1

3-3.2

CARD TRANSPORT ASSEMBLY (Figure 3-1)

Cards are feci from the input hopper and conveyed to the operation per- |
forming elements of the unit (read and punch stations) by the mechanical
components of the Card Transporf Assembly. Upon completion of either .
the read or punch operation, cards are delivered and stacked in the out-
put stacker tray. ‘Card motion (station~-to-station, See Figure 1-2) is
accomplished by such mechanical components as drive and pinch rollers,
pushers, positioning arms, etc. These components are largely actuated,
and their functions are timed to occur by a main camshaft that is belt-
coupled to a 1/3 hp drive motor via a solenoid operated clutch. The
clutch solenoid responds to logic generated commands and engages and
turns the camshaft whenever cardfeed and transport is required. A sin- _
gle complete (360°) rotation of the camshaft produces the following
actions: ‘

a. The first (or next successive) card is picked from the input hopper
and moved into the read ready station. ' ‘

b. Any card, existing in the read ready station, is moved through’the
read station and into the punch ready station, regardless of selected

mode; i.e., read or punch.

c. A ‘card, existing in the punch ready station and awaiting a punch op-
eration, is stepped through the pﬁnch station (Punch Head Assembly)
or a card, existing in the punch ready station during read operations,‘
is driven directly through the punch station. It is then picked up and
passed on to the output stacker tray by the routing station rollers.

d. A card, exiting the punch station during punch mode operation, is

passed on to the routing station as for step c, above.

- From the foregoing, it is seen that three revolutions of the camshaft are

required to transport a single card from input hopper to output stacker,

~ regardless of operating mode. A more complete description of mechani-

cal operations is provided by paragraph 3-3 and subordinate text.

READ STATION (Figure 3-2)

Card data is read immediately upon exiting the read ready station (Figure
3-1) as the card passes over the light ports in the read station plate.
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Twelve light emitting diodes (LED) and associated phototransistors are
situated beneath the read plate and sense the reflection or non-reflection -

of light; i. e., the punched hole or no hole condition.

Two additional sensors detect the leading and trailing edge passage for
the benefit of the control logic and timing circuits. Column-to-column
timing, as required for data interface control, is established by a timing
disc, light source, and pl1otde1ectric pickup arrangement. The disc is |
Q._VL R physically attached to the constantly driven read drive shaft. A carbor-
. . undum wheel, attached to the read shaft,’ operates with a punch roller to
drive a card through the read station. |
- . 3-2.3 PUNCH HEAD

Punching is accomplished as.a serial operation; i.e., column by column.

The punch head is arranged as a single column die, Acarrying a row of

twelve punches. The punch c¢ard is stepped, one column at a time,

. through the puneh head by two solenoid actuated pawls, working in asso-

ci_ation with a drive rachet wheel.

—

@ e T Punchmg force is prov1dea~B§_E—c‘a;1;ihuouslkotat1ng punch ram cam. A
E . : TT——

S spring-loaded bail-rides-onthe surface of this cam. The rammmg actlon e
Tl __is transferred to the punches-when-a- solenoid controlled interposer is
e placed between the bail and the punch. Therefore, it is.the interposer

LN -

s
position which determines whether a hole.Als’punched in the card.

Punch error detectlon is accomphshed by monitoring the movement of

SRS

the punch interposer called Echo Checking (optional).

3-2.4 LOGIC CHASSIS

‘The logic chassis (See Figure 1-3) contains the TTL logic eleﬁientsm’fthat;:”

“Translate controller commands into internal, operational control

_signals. CREAEEEL el

b. Provide column-to-column sequencing for both read and punch ob-.
erations. '

C. Strobe the read data output to the mterface receptacle.

d. Prowde appropmate umt status s1gnals to the controller unit.
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3-2.5

3-2.6

3-2.7

3-3.

3-3.1

Logic flow diagrams and related descriptions, appropriate to the various

functions of the unit, are presented under paragraph 3-5.

DISTRIBUTION PANEL

The Distribution Panel (See Figure 1-3) provides for the following func-

tions:

a. Logic operations associated with power-up/power-down sequences;
i.e., via discrete relays and a logic circuit board.

b. Primary (AC) power distribution to the DC power supply, blower
fans and transport drive motor.

c. Operating (DC) power distribution to logic PC boards, the Operator
‘Panel and Card Transport Assembly '

d. A Power Drlver Board that acts as an electrical interface with the
Punch Head Assembly.

POWER SUPPLY

Prov1des +5 vdc and +24 vdc for loglc cha551s, »operator panel, and
mechamsm (See Flgure 1 3) )

CABINET COOLING

Cabmet coohng is prov1ded by ac motor- drlven fans, one is located on
the top of the Distribution Panel and one is directly beneath the loglc
chassis on the cabinet floor.

FUNCTIONAL ANALYSIS

The following paragraphs provide a detailed analysis of the operating
principles associated with Reader/Punch mechanical components and as-
semblies. Material is organized to agree with the order of treatment
presented under paragraph 3-2, FUNCTIONAL DESCRIPTION.

CARD TRANSPORT AND PUNCH POSITIONING.
a. Main Camshaft and Clutch (Figures 3-1, 3-3, and 3-4)

. Card movement from station to station and card positioning in the
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punch card ready station is controlled by the main camshaft. The
main camshaft (Figure 3-1) is driven by a belt connected to a 1/3-hp
drive motor through the solenoid-controlled wrap spring clutch
(Figure 3-3). Each time the clutch solenoid is energized, the main
camshaflt is engated and rotates one full revolution. The camshaft

makes one revolution in 120 milliseconds.

- Cam followers and pull rods, actuated by the main camshaft, provide

the mechanical control necessary for transporting and positioning the
cards during each revolution (cycle) of the camshaft. The punch op-

eration is independent of the main camshaft.

The solenoid-controlled wrap spring clutch (Figure 3-3) connects the

constantly driven drive wheel to the main camshaft. As long as the

~ solenoid is de-energized, the inner wrap spring of the clutch is held

unwound by action of the stop arm and the drive pulley turns freely
without driving the camshaft. When the stop arm solenoid is ener-

- gized, the stop arm assembly is pulled down, releasing the stop col-

lar and allowing the inner spring to grip the camshaft. The camshaft

is then driven through one or more revolutions or until the stop arm

again contacts the stop collar.

One of the functions of the main camshaft is o drive the feeder cam
that actuates the picker knives in the input hopper (Figure 3-5).
Since the feeder cam follower is spring loaded, the energy which is
stored in these (2) heavy springs could be translated to the main
camshaft and result in a possible overspeed condition. This possi-
bility is prohibited by the action of the anti-overrun spring that is

internal to the input hub of the clutch assembly. This spring is man- |
ufactured to close tolerances. It allows the input hub to rotate while

the main camshaft is stationary; i.e., clutch in the latched condition.
However, in the unlatched condition, the main cam4syhaft and input hub
rotate at the same speed. If the main camshaft instantaneously ro-
tates faster than the input hub (due to feeder sbpring"a‘ctibn), the anti-
overrun spring is caused to expand. The expanding spring grips the
inner diameter of the input hub while maintaining tight contact with

3-7
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Figure 3-3. Clutch

the main camshaft. The result of this action is to lock the main
camshaft to the input hub; i e. , a breaking function.

Since all transport functions of the Reader/Punch are timed with re- |

spect to main camshaft rotation, it is vital that key angular positions
of the camshaft be appropriately signaled to the control logic circuits.
This is accomplished by a magnetic slugthatis imbedded in the indi-

cator disc located on the front end'of the main camshaft. Two reed' 5

switches, located around the outside of the disc, sense the slug as it
. passes the two critical points of 321 and 0 degrees. (The 0 degree

3-8
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switch remains closed while the clutch is latched.) The signal, gen- i

erated at 321 degrees, locks out Feed commands until the clutch

latches and indicates that the punch pinch rollers are down and that a |

card may be stepped through the punch station. The transition of the

0 degree switch from "0" to ''1", as the camshaft approaches 0 de-

grees, indicates the end of a feed cycle and is used by the control

logic as a Feed Command Acknowledge.

_ A natural delay period is associated with the initial activation of the

clutch/camshaft; i. e., there is a delay of approximately 10 millisec~
onds after a Feed command while the magnetic field builds, the

~-clutch arm pulls, the clutch engages, and then the camshaft starts

) t'urnlng.. This delay is eliminated on subsequent cycles, provided
‘that .the Feed command is received prior to 321 degrees of camshaft
rotation. Feed commands are not accepted after 321 degrees to pre-

~ vent damage to the clutch stop or clutch arm. The maximum feed

rate is achieved by energizing the magnet pI‘lOI‘ to 321 degrees of

ST LT L i

camshaft rotation. i

The following mechanical operetions are performed by direct or in-

direct hnkage with the main camshaft: ==TEE

1. The picker kmfe camshaft in the hopper feeder assembly is dri-

ven dlrectly by a tlmmg belt from the main camshaft.

2. The closing of the 1n3ect wheel pinch roller in the Read Ready
Station is sequence controlled

3. Movements, der1ved from ’che main camshaft, cause card posz- '
~ tioning and al1gnment in the Punch Ready Station.

4. The pressure rollers of the punch steppers are lowered and
raised. - ‘

5. The skip-through pinch roller in the Punch Ready Station and the
T sklp-through plnch roller and pushers in the Routmg Statlon are

~“cam controlléd. ek s P S d i i

- Figure 3-4 illustrates the timing operation of these cam-controlled
elements along the card path. - [ __ c.. . ceo-ew.. Too ZITe
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Hopper Feeder Assembly (Figures 3-1 and 3-5)

The Hopper Feeder Assembly accepts the input card deck and feeds
cards one at a time to the Read Ready Station on command from the
controller. Card picking is accomplished by two cam-driven picker
assemblies that push the bottom card from the hopper into contact
with constantly driv‘en feed rollers. The picker camshaft is driven
by a timing belt from the main camshaft. It is the only mechanism
driven off the main camshaft by a timing belt that requires a timing

adjustment.

A single card is picked during each revolution of the picker cam.

-~ When the picker cam starts turning, the picker knives are behind the

rear card edge guide clear of the card deck. When the cam moves
the picker arms forward, the picker knives push again'st-the edge of
the bottom card and move it through the metering throat (row 9 first)
into the feed rollers. The throat knife is set to pass only one card at

a time.

The leading edge of the card is gripped between an idler roller (top
feed roller) and the first of two sets of constantly driven rollers.
The feed rollers drive the card faster than the picker, pulling it
through the metering throat. The léading edge of the card is guided
in a curved path, down and then up, to the second drive roller. The
two sets of drive rollers are belt-coupled to turn at the same spéed.

The card is ‘held against the second drive roller by spring loaded
nudge pawls and passes over three anti-backup arms as it ehters the
Read Ready Station (Figure.3-6). If a card was previously in the
Read Ready Station, that card has moved about half way through the
Read Station and the entering card is guided beneath it.

When the entering card is about half way into the Read Ready Station,
the exiting card is completely out. As the trailing edge of the fed
card is released by the first roller, the second-drive roller continues
to drive the card until it is completely into the Read Ready Station.
Upon, clearing the second drive roller, the nudge pawls close and the

anti-backup arms hold the 12-edge of the card up against a step in
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. the card guide bar. The anti-backup arms prevent the card from re-

4 bounding back into the rollers after it contacts the edge guide in the - |
Read Ready Station. The card remains in the Read Ready Station un-
til the next Feed command. = ... . .- . .. .-

c. Read Ready Station (Figure 3-6) .= - . = . - - T -

The Read Ready Station holds a card in readiness for reading until a

] Feed command is rcuelved Upon recelpt of a Feed command a
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cam actuated pinch roller (ngure 3-6) is pulled down as a result. of

-cam action to force the card against the inject wheel.

The inject wheel drives the card to the read drive wheel in the Read
Station. The inject and read drive wheels are constantly driven and
belt coupled to drive at a common spced. The inject wheel assembly
drives the card for only approximaie‘ly 1/2 inch before it is gripped
and driven by the read wheel. ’ '

As the read wheel begins to drive the card, the inject roller is raised
(by cam action) and the read wheel sustains card movement through
the Read Station into the Punch Ready Station.

A read ready exciter lamp (Figure 3-6) is used to monitor card tran-
sition through the Read Ready Station. The following conditions are
sensed: ‘ 7

1. If the photocell output did not change during a feed cycle, the

currently contained card did not leave the Read Ready Station.

2. If the photocell output changed but did not return to the original
state, a new card did not enter the Read Ready Station.

In either case, a signal indication of the error condition is input to
the controller.

Punch Ready Station (Figure 3-7)

The Punch Ready Station aligns and positions a punch under under the
punch head for the start of the punching'operétion. A card enters the
Punch Station during the middle of a transport cycle and is precisely
positioned at the end of the transport cycle. With respect to any sin-
gle card, this would occur during the second rotation of the main

camshaft; i. e., following its initial 'feed' cycle.

Car'd movement into the Punch Station is initiated as its trailing edge
leaves the read wheel of the Read Ready Station (Figure 3-6). At
this time, the cam actuated drop-off roller is in the up position and

does not contact the incoming punch card. As the trailing edge of the

punch card leaves the read wheel, the drop-off wheel cam lelO\Ver
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reaches the low point of its associated cam lobe and the dpop-—off
wheel (Figure 3-6) is lowered, driving the card forward. Simultan-

eously, the card gate camshaft follower raises the card gate (Figure

' 3-8) in the card path just beyond the punch die. The drop-off wheel

drives the punch card into contact with the stop gate. The only pur-
pose of the gate is to stop the forward motion of the punch card. The
stop gate does not position the punch card for punching.

CARD GATE

— — ' CARD PATH

CARD GATE
ASSEMBLY

REMOVEABLE
O CARD BED

Figure 3-8. Punch Head Card Gate
Three mechanisms operate nearly simultanéously to position the
card. The mechanisms are the positioner, aligner, and card brake
(;Figx‘.'lre 3-7). All three are operated by the card positioner cam fol-
lower arm which follows cam four on the main camshaft.

Cam four activates the card positionér cam follower arm and moves
the punch card positioner pawl in an arc into the card path behind the
card. The card positioner cam follower arm roller m.oves away
from the card brake lever and a spring pivots the brake lever and ‘
raises the drag button toward the underside of the punch card. The

positioner arm movement also drives the 'connectinglink between the
follower arm and card aligner forward. A flat cam on the connecting
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link moves away from the mating cam surface on the card aligner

_and the card aligner pushes the card against the front edge guide.

As the positioner pawl enters the card path, it contacts the trailing
edge of the punch card, driving it forward, and the drag button
raises toward the bottom of the punch card. The drag button and
hold-down springs (located in the access cover) prevent momentum
from carrying the card too far forward. The card posrcloner pawl,
card brake lever, and card aligner return to their original positions
out of the card path. The punch card is now positioned with column
one precisely aligned for punching. | o

When the Reader/Punch is placed in the read mode, the previously
positioned punch card is not stepped through the punch head. The
following action moves the punch card through the punch head.

On a clutch cycle (Feed), the sklp-through pinch roller is lowered by
cam action towards the constantly driven drive wheel. The punch ~
card is driven through the Pﬁuhch Station to the skip-out wheel in the
Routing Station. Simultaneously, as the punch card is no longer un-
der the driving force of the sklp-through pinch roller, the ski p-out

| pinch roller is lowered by cam action and drives the punch ca rd into

the Routing Station. Meanwhile, a punch card is entering the Punch
Ready Station. '

NOTE

i Temees Lo The precedmg action is also true

“if ‘only the first few columns are
punched and a clutch cycle initiated.

Routing and Stacker Assemblies (Figures 3-9 and 3-10)

When punching is complete, thé card is at rest over the continuously
. turning skip-out drive wheel (Figure 3-9). As the main camshaft

. rotates durlng the next feed cycle, the skip-out pmch roller is pulled‘
down by a cam action and pinches the card agamst the drive wheel.
The card is driven length- wise to the statlonary or offset card stop.
A photocell in the Routing Station is covered by the leading edge of

3-17




PHOTOCELLS

CARD RETAINER
" ASSEMBLY

ANTI-BACKUP SURFACE FOR
STATIONARY STOP

= . — \ ANTI-BACKUP SURFACE FOR
_ ' ‘ OFFSET GATE

ANTI-BACKUP. PLATE

CARD STOP ASSEMBLY

STACKER ROLLER ASS'Y BELT _

STACKER JAM SWITCH
IDLER ROLLER
FLAP ASSEMBLY

STATICNARY STOP

/ CFFSET GATE
; =~ | AmPs

PUSHER ARM ~

. STACKED CARDS

. STACKER-FULL SWITGH

.
& b L T Z
- TRAY AND RAIL ASSEMBLY /

' CARD SUPPORT ASSEMBLY

STACKER INPUT DRIVE BELT

PINCH ROLLER”. .

. TO MAIN CAMSHAFT-— S /
- TO MAIN CAMSHAFT
' PULL ROD ASSEMBLY
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the card, as it moves toward the card stop, and indicates that the
; é %:‘ N . ' card is fully into the Routing Station. Anti-backup fingers in the
- - card bed force the card up against an anti-backup plate in the access
door to prevent the card from bouncing back out of the station. Cam
three action, occurring during the same rotation of the main cam-
shaft, moves the pusher arms to drive the card sideways (row) into

. the constantly driven stacker rollers.

The card is driven through the lower rollers and spring rollers and
is gulded upward by the card stacker guide (Figure 3-10). A second
set of rollers moves the card past the nudge pawls and flat assembly.
A cam jam in this area pushes the flap beyond its normal travel,
thus activating the jam switch and stopping card motion. The card
continues along the card support assembly to the top set of wheels
which drive the card the remainder of the way into the output stacker

yt'ra;;r. A card stop in the stacker stops the upward travel of the card.

-===f--. 2. 7If a card is to be offset in the output tray, the offset gap is raised as
the result of an offset command and the length-wise travel is stopped

_approxnnately 3/8 inch from the normal. stop. Thus, the card is
mabked—}rH;hevoutput tray with its trailing edge protruding from the

' e : gL e normally stacked cards by approximately 3/8 inch.

~ “When the" oufput tray rea”c‘:\hg-é”s the limiting capacity of 'approximately
1300 cards, a switch under the card tray is closed and feeding is in-
hibited until punch cards are rernoved.

All drive wheels in the Routmg Station and stacking assembly are ’
belt-driven.
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3-3.2

3-3.3

READ STATION (Figure 3-11)

The Read Station (part‘of Read Ready Station Assembly) consists of a

hinge-mounted read head (access door) with fourteen light emitting diodes

(LED) located on the underside. The LED's provide a light source for a
gating sensor, twelve data sensors, and a Punch Ready Station sensor.
Other functional parts of the Read Station are the read plate, read drive

wheel assembly, and timing disc with associated sensor segment.

When the read head is in the closed position, the LED's are in a direct
line with the sensors located in the read plate. Also, in the read plate

is an amplifier circuit for each sensor.

The twelve data sensors are column oriented and are used to read data
in each of the twelve rows of a punch card. The gating sensor is located
just prior to the data sensors and’is used to sense when a punch card
enters the Read Station. The gating sensor is pos1t10ned between

the data rows in a card, therefore, will not sense holes in a card. See
paragraph’3-5.3 for *cheTb"g’iE’descrig;tion of a Read Operation.

The timing disc with an associated LED. light source and sensor transmit

pulses to the clock counter in the loglc. The tlmmg disc is belt- drlveq

speed is synchronized with the speed of the mechamsm. Sixteen pulses
from the segmented disc are equal to the mmement of one column on the

. - . Ey f/

—

punched card.

PUNCH HEAD ASSEMBLY (Flgures 3-12 thru 3- L@)

The Punch Head contains a s1ng1e column die and a row of twelve solen-
oid controlled punches. Punching force is provided by a continuously
rotating punch ram cam. A spring loaded bail (Figure 3-13A) rides on
the surface of this cam. The ramming action is not transferred to the
punches unless an interposer is placed between the bail and the punch.
Therefore, it is the interposer position which determines whether a hole
is punched in the card. ' |

All interposers are held in the non-punching position by a hold coil sur-
rounding all twelve. punch solenoids. ‘When a punch signal is received,

g ooy
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a particular punch solenoid is energized and the field, induced in the

punch coil, opposes that in the hold coil and the respective armature as-

sembly is released to follow the interposer cam. As thc_ low dwell on the
cam is reached, the interposer is entered between the bail and punch (by ’
the action of the interposer spring) and a hole is punched in the card.
After punching, the armature assembly is restored to the no-punch posi-
tion by a rise on the interposer cam. The punch coil by now is de-ener-

gized and the armature assembly is held by the hold coil. Thus, the in- -
terposer is positively restored by the 1nterposer cam before the next ram

action. The restore motion of the armature- interposer causes a change
in the magnetic field of the punch magnet. This induced signal (echo) is
used by the logic circuitry for punch vertification (an equipment option).

The interposer cam is synchronized with the punch cam to prevent the in-
terposer from moving into the bail path except when the punch ram is
raised. A third cam, the punch restore cam, is also synchronized with -
the ram cam and causes p051t1ve restoration of the punches after punch-

- ing. This assures that the punch is removed from the card before the
card 1s atepped to the next column. When the punches are not used, they

TR are held in the raised p051t10n by punch Sprmgs.

A drlve belt supphes rotatmg motion to the punch ram camshaft (Flgure
3-13B).” on the other end of the shaft, a ‘timing belt transfers motion to-

RN the interposer camshaft and the punch restore camshaft. ‘This- timing belt -

also holds the three cams in the correct relatlonshlp with each other.
Also,- mounted on the punch ram shaft is a pulse emitter (timing) disc.
Two reluctance pleupS prov1de synchronlzmg pulses for mterposer re-
lease and reset. =

The two pulses (Figure 3-14), generated as the emitter disc rotates be-
tween the pickups, are the Punch Reset Strobe and Echo/Punch Strobe.
Both pulses are shaped to 250 microseconds and appear on separate lines

:2.25 milliseconds apart. These two lines determine punch solenoid volt- ',
age timing and Echo Check Strobe timing. Punch solenoid voltage is en-

abled 100 usecs after the Echo/Punch Strobe. The 'Punch Reset Strobe
cuts off solenoid voltage. The Echo Check Strobe allows the comparlson
of punch data xequcsted to that of actual data punched. If they do not

3-24-

empm s e L e



I

' compare a compare error is generated. See paragraph 3.5.4 for
Echo Check logic description. : :

The punch stepper mechanism steps a card through the Punch Station,

one column at a time, in synchronization with the punching operation.

‘When the punch stepper is controlling card movement, the wrapspring -

clutch is latched and the card is moved by the punch stepper pinch rol-
lers and drive wheel. When no punching is to take place, the punch
pressure rollers are raised and card movement through the punch sta- .
tion is controlled by the skip-through and skip-out drive wheels, Before
stepping begins, card.column one is precisely positioned under the
punches by the Punch Ready Station. Alignment is maintained as the

pressure rollers are lowered to grip the card against the drive wheels.

The drive gears, cams and timing disc of the punch stepper mechanism

_are in constant motion when the drive motor is running. The stepper

mechanism is driven off the interposer camshaft in the punch head. A -
géaréon the interposer cam-drives.-the gear on the upper cam of the . | -
stepper mechanism which, in turn, drives the eccentric shaft and the
lower cam. The timing disc on the upper cam revolves between two-
reluéta_nce pickups to provide timing pulses (Punch Stepper Styr‘bbvé_s')‘.‘ '
The punch stepper wheels are driven one step (-card column) at a time by
the-pawl and-arm -assemblies-in-the punch stepper mechanism. The -

eccentric shaft drives the pawls in and out of the drive ratchet connected

to the punch stepper drive wheel shaft, The ratchet doesn't move as

~ long as the stepper solenoid is -de-energized:and the:stepper. magnet: _

arms hold the pawl and arm assemblies. Mechanical timing is such
that the associated drive pawl is engaged in the ratchet wheel when the
pawl and arm assembly starts to follow the cam. Thé ratchet wheel
and punch stepper wheels are driven through one step. When the cam
reaches high dwell, the arm is latched unless the solenoid is .
energized. The operation of the two arms overlaps to produce stepping
at?a' maximum rate of 167 columns per second.  The enable signals to
energize and de-energize the solenoid are produced form the timing

disc on the upper camshaft of the stepper mechanism.
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Fach reluctance pickup produces a 250 microsecond (shéped) pulse
(Punch Stepper Strobe) every 12 mllhseconds. Each pickup has a separ-
ate line and a pulse appears on oneé or the other of the lines every 6 mil-

spmapran praat ) o

3
4

liseconds. Each line is associated with one of the stepper solenoids and
the pulse acts as an enable signal to energize that solenoid. When punch-
ing is taking place, the first Punch Stepper Strobe after a punch signal
energizes its associated stepper solenoid. It does not matter which
Punch Stepper Strobe appears first, the result is the same for either;

the card is stepped one column. .

If another punch signal appears bexore the second Punch Stepper Strobe,
the second stepper magnet is energized and the card is advanced a second
step. The card cannot be stepped until a punch signal is present. How-
ever, both solenoids remain enercrlzed and stepping continues until no
more punch. s1gnals a_r:eﬁrecelved ‘The first Punch Stepper Strobe to ap-

pear without a-punch signal de= encrglzes its associated stepper solenoid;

the other stepper solenoid is de- energlzed 6 mllhseconds later unless a

wda e

e punch command is agam present.— -

PRETENNSU—

The result of this electronic timing cham is: a cardis punched stepped,

and then held or punched and stepped again.__A card can be held at any

position until a punch 51gnal is received. A Feed-command terminates

all punchmg and sklps the card out at transpm:t rates to. Routlng Statlon.

Figure 3-16 graphically:.surnmarlzes_ :che op_eratlonal sequences and tim-

ing of the punch operation. =~

t""
"
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0/360
375

PUNCH CYCLE *1i

95.8

103.6
1070
2.0

PUNCH CYCLE *2
(SAME AS CYCLE *| EXCEPT 120 DEG. LATER)

’ 0231029
Start/end of one punch head timing disc revolution,
Punch begins to restore after punching hole in card.

Punch is clear of card path.

*Stepper #2 pawl starts initial movement for moving card one

column.

Echo/Punch Strobe. Compares punch data 100usec later
enables punch solenoid voltage.

High point on Punch Interposer Cam. Interposers are now
in latched position - if punch solenoid voltage is presernt
interposer will not latch. Each interposer has its own
solenoid voltage.

Stepper #1 Strobe - Initiates pulling of stepper latch.
Punch Reset Strobe pulse - Terminates solenoid voltage.

If selected, punch pin starts downward by action of inter-
poser and Ram Cam.

Stepper #2 pawl has completed moving card one column.
Punch pin contacts card.
Low point on Interposer Cam.

Punch pin reaches maximum penetration - low point on
Punch Ram Cam.

*Stepper #1 pawl starts initial movement for moving card
one column.

* The position of the punch stepper solenoid wheel, in relationship to a stegper

command, determines which stepper pawl will move (step) card one column.

.

Figure 3-16. Punch Head Functions by Degrees
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3-4.

3-4.1

ELECTRICAL FUNCTIONS

LOGIC CHASSIS (Figure 1-3 )

The Logic Chassis is mounted behind the front cabinet door on the right
- of the Reader/Punch cabinet. The chassis contains 7000 Series,
dual-in-line Transistor-Transistor Logic (TTL) circuit boards necessary

for performing the following:

a. Sense the status of the Hopper Empty, Stacker Jam, Stacker Full, -
Chip Box, Interlock, and Operator Panel switches.

b. Gate the punch solenoid,‘ clutch solenoid, stepper solenoid, and off—‘

set gate solenoid voltages.

c. Sensc and shape the pulses from the punch and stepper timing re-
luctance pickups.
3-31
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3-4.2

£

g.

Sense and shape the pulses from the main camshaft position reel

switches.

Sense the outputs of the read photodiodés, ‘timing photodiode,k and the
Read Ready photocell, Leading Edge detector, Punch Ready photo-
cell, and Routing Station photocell. '

Check punch reliability by using Echo Check (optional).

Control punch card motion throughout the transport.

See paragraph 3-5 for a detail description of the logic functions and Fig-

ure 3-33 ""Logic Control Block Diagram'" for general logic flow.

AC DISTRIBUTION ASSEMBLY (Figure 1-3)

The AC Distribution Assembly is located on the operator's left rear side

‘underneath the Card Transport Mechanism. Access to the Distribt.ition

Box is attained by removing the left side panel and the mesh screen pro-

tecting the panel. ...

The main (AC) power is hard wired to TB1 on the botto'm of the distribu-

tion box. Circuit breakers, located on the outside of the distribution bbox,

provide electric overload protection for the main (AC) power, blowers

(fans), and main drive motor.

The Power Sequencer Board is mounted on thé outside back of the distri-

bution box. It operates in conjunction with relays for bringing up and

dropping of power to the Reader/Punch. See Flowchart Figures 3-17 and
3-18 for a detailed description of POWER ON and POWER OFF. The Se-
quencer Board also contains circuits for performing the following functions:

a.
b.

C.

d.”

Energize the Feed Clutch solenoid.

Energize the Offset solenoid.

Zero and 321 degree switch debouncers.
Energize running time meter (optional).
Energize motor relay (relay mounted on board)..

Provides path for +5V and +24V and ground.
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The Power Drive Board is mounted on the outside back of the distribution

‘box. It contains circuitry for energizing punch solenoi‘ds,- stepper solen-

oids, latching of echo check data, hold coil current, and receivers for

_ Echo/Punch and Punch Reset strobes.
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3-4.3 POWER SUPPLY

NOTE

Power supply schematics
are provided in Section IV
of the Diagrams Manual.

The Reader/Punch Poweér Supply is mounted in a vertical position behind .
the logic chassis (Figure 1-3). The power supply assembly consists of
an external transformer, and a 5Vdc and a 24Vdc power regulator. The
transformer operates aon an input voltage of 115 + 13Vac single phase.
The outputs of the transformer are 10Vaé and 35Vac. - The 10Vac output
is connected to the input of RD-5 (5Vdc) power rectifier and the 35Vac
output is connected to the input of RD-24 (24Vdc) power regulator. The
input lines are protected by circuit breakers.

The following is applicable to both the RD-5 and RD-24
power rectifiers. The low input voltage is rectified by U2 and
capacitors C1 thru C5. The unregulaté_d, output voltage of the rectifier
: , circuit is the input for Ul (pin 3) I.C. Voltage Regulator. Also the
%— - unregulated voltage is placed on the collectors of Q1, Q2, and Q3 and

also on the emitter of Q4.

The booster output of Ul (pin 2) will turn on Q4 which will turn on Q3.
: L e The output of Q3 is applied to the base of Q1 and Q2. Q1 and @2, pass
' transistors, will turn on and output a positive voltage. Ul pin 8 will

monitor the output voltage for the purposes of regulation.

The silicon cohtrolled rectifier, Q5 will clamp the output to a specified
low voltage if the output voltage exceeds specification. Each output is
adjustable by potentiometer R11. R1l is connected to the Feedback
Circuit of Ul. )

|
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LOGIC FUNCTIONS

The logic funcfions of the Reader/Punch are described in flow charts.
The MOTOR POWER UP, READY, PUNCH and READ flowcharts are
accompanied by written descriptions. SYMBOL TERMINOLOGY - Table

3-1 describes the function of each symbol used in the flow charts. -

The normal event symbols that show the circuit identification number
(Figure 3-16A) will also show where circuit is located on the logic dia-
grams. The flow charts are keyed to the logic diagrams in Section IV

of Diagrams Manual.

LOGIC TERM DESCRIPTION

" CIRCUIT '
TERM ‘ OF OUTPUT SIGNAL
IDENTIFIER , ROO &

FEED.F

’B%S,'CCR!S%%ENMAT'C . ) " SHEET NUMBER
. 0231058
Board ‘ : ‘ ‘Description
‘MC o L ‘ - Motion Control Board
PE ‘ NG Punch and Echo Board
R | READ Board |
PSB . Power Sequencer Board
PD . | Power Driver Board
CC ‘ Card Counter
DP | ~ Distribution Panel

. Figure 3-16A. Flowchart Circuit Identification.
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M
13

Reginning of flowchart.

Happening of a normal event.

Happening of simultaneous events,
1t does not ‘indicate that one event caused
the other.

—

Happening of a special event.

The operation of both parallel branches,
not preceded by a decision bleck, must be

. completed in order to continue operation.

Indicator event-machine to operator (indi- -

cator lamp, mechanical motion etc).

Exit to another flowchart or a point on the
same flowchart.

Decision block-check for condition, usually
in the. form of a question, Y=Yes N=No

Entry from another flowchart or from the
same flowchart.

Manual input (switch keyboard etc.).

Termination 6f flowchart,

023L.00¢

Table 3-1. Symbol Terminology
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POWER-ON

@ : | Ej ' " Depress POWER switch

.

K1 relay coil energized

op-2 - .

PSB-3] K3 relay coil de-energized

E ) K1 contacts 4A and 4C (X/O) provide a

OP-2 AC path to Power Supply *

j Power supply distributes +5vdc and +24vdc
to unit
bz +24vdc is placed on one side of K2 coil by K1

. contacts 1A and 1C (N/O)
- ; MCLR.P K2 contacts 4 and 12 (N/C) provide Master
Clear to logic

173
™
o

000] PWRON* Held low momentary by C8 when K1 contacts
B-3 3B and 3C (N/C) open allowing latch to set

Tt
1]

psg-3] ENABL.L}

PSB-3| DELAY.L |}

DYENE.G/ {

Capacitor starts to charge

3 seconds has eiasped?

- . EQ DELAY.S{ 7 msec.

g.;] DELAY.L} .

1
1 DELAY.G/$
2 DYENB.G/ {

’ ’ 7
| - B | e

K2 relay coil energized

L PSB3 MCLR.P} Removes Master Clear from logic

! : 0231.02¢

Figure 3-17." Power On Flowchart
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T — Depress POWER switch

psB3 K3 relay coil energized
. . K1 relay coil held energized by K2 contacts ts
PSB3 5 and 9 (N/O) ' :

MCLR.P/}
PSB3
Tooo] PWROF.L¢
PsB3|.
o k T002] OFFDY.G/}

: : PSB-3 :
Eoﬂ DYENB.G/}
PSB3) .
. -—N<> 3 seconds has elasped?
Y .

oﬂ DELAY,S} 7 ms positive pulse
o :

no

Capacitor starts to charge

B-3
T004] PWROF.G/{ e :
PSB-3 S

: 1006] ENABLE.L } .
‘ PSB- -

| .
oo7] 1. DELAY.G/ }
B3 2. DYENB.G/ |

DELAYS}
N Q7
[35]
E;s] K2 relay de-energlze‘d
E’Q i K1 relay de-energized

023L.025

Figurc 3-18, Power Off Flowchart
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3-5.1 MOTOR POWER-UP

The motor can be turned on by eithér depressing the FEED switch or a
FEED signal from the I/O.

Three preconditions to be met are: interlocks are closed, motor circuit
breaker is "ON'", and the JAM F/F is reset.

" The MOTOR F/F can be set as follows: ’
a. Card not preSent in Read Ready Station and FEED switch depréssed.

b. Card present in Read Ready Station with STANDBY F/F set.

The motor will start up and the timing disc will generate read timing
pulses. This will cause the MOTOR RUNNING F/F to set. The'éihgle
shot MO007 will allow the motor to reach its normal operating speed the
the clutch solenoid will be energized andfeéd a card from-the Input Hop-
per to the Read Ready Station. i

If the unit is not in STANDBY mode, then it will now go Ready. If the
STANDBY F/F is set, then feeding can be controlled from th& Operator

@ . N ~ Control Panel.

‘ A FEED signal from the I/O, when the unit is Ready, will set the MOTOR |

- F/F and turn on the motor. If a punch card is in the Read Ready Station ’

~ and STANDBY F/F is reset, the motor will not turn on and the unit will
go Ready. : ‘ '
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IS INTERLOCK SWITCH CLOSED ?

IS MOTOR CIRCUIT BREAKER ON ?

JAM F/F RESET ?

CLEAR JAM CONDITION 8 DEPRESS CLEAR SWITCH

IS UNIT IN STANDBY ?

DEPRESS STANDBY SWITCH

DEPRESS FEED SWITCH

E] DEPRESS READY SWITCH °

ROOI RDY.F
Mc-3 PIN |2

IS A CARD IN 'READ READY STATION ?

IS FEED CAMSHAFT IN '0' DEGREES ?

IS THERE AN 1/0 FEED SIGNAL, ?
Y . -

ROC! MOTOR.F '
Mc-3 PIN 10

MOTOR STARTS

v

1004 MONDY.S/
MC-4 PINS

1coa | - CLKON.
MC-4 PIN 6 s t 100 s

| a0oms

ROO3 MTRUN.F t :
MC-4 PIN 12

ENERGIZE FEED CLUTCH (SEE SUPPLEMENTARY
FEED FLOW CHARTS - FOR DETAIL)

.

Figure 3-19. Motor Power Up Flowchart
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3-5.2 READY

: j]I When the POWER switch is activated the Reader/Punch will power up
in the Standby mode. The following unit status conditions must be met -

before a Ready mode condition occurs.

a. Interlock switch closed.

b. Punch cards ir.1 Input Hopper.

c. Stacker is not full.

d. Motor circuit breaker is in "ON'' position.

- 6. READY switch is depressed.

If a punch card is present in the Read Re‘ady station when the READY
switch is depressed the Ready F/F (RDY.F) will set and in turn place
Ready status on I/O and illuminate the READY indicator.

If a punch card is not present in.the Read Ready station, when the
" READY switch is depressed 1032 (RDRDY.BA) will be high and IO17
(RDYFD.G/) will go low. In turn the Feed.F will set and the Motor.F
will set turning on the motor. When the motor has reached. full speed
the 1051 {Clutch.G) goes high and the clutch is energized. A punch
- card is fed from the Iﬁput Hopper to the Read Ready station. 1032 will

go low and the Ready F/F (RDY.F) will set. A Ready status will be
‘placed on the I/O and the READY indicator will be illuminated.

. NOTE

I a punch card is only in the Punch
Ready Station the logic will perform .
an automatic feed, sequence, although
this is an illegal condition. If this
condition exists it should be cleared
by the operator.
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R

o

T032|RDRDY, BA §
MC-3

OT|MOTOR.F ¢
MC-3| PIN 10

ROO4|FEED,F {
MC-4 PIN 13

as

‘ ROO! RDF.F'
MC-3

e e R

Depress POWER switch

Is unit in STANDBY mode?

Is INTERLOCK switch closed?
Are there cards in the Input Hopper?

1s Stacker full?

Is Motor CB in "ON" position?

Depress READY switch

Is there a card in the Read Réady station?

Clutch is energized and a punch card is
fed into Read Ready station

READY indicator is illuminated.

023L003

Figurc 3-20. Recady Flowchart
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>

Is unit in STANDBY mode?

Is Stacker full?

Cj . .. Depress FEED switch -
R0641FEED.F{ C
MC-4 . .

Is "0" degree switch closed?
Y

R FDINH.F|

Clutch is energized and a feed cycle is
initiated,

023L.002

Figure 3-21. Manual Feed Flowchart
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ON LINE FEED ANL MOTION CONTROL
Ilozol F
1%29l10FD.GY

1s unit in READY mode? : 1

R004|FEED.F}
wc-4§ PIN 13

18 clutch latched at 0" degrees?
Has clutch cycle reached 321 degrees? B

R005] FDINH.F §
mc-4§ PIN12

b Ej Clutch is energized. Feed cycle is initiated, _

o@ FEED.F} .

Reset by 0" degree trafling edge

53]

. L
< > 1s next feed command received before feed cycle

A . reaches 321 degrees? - .

ROC4 ‘ ‘
J|FEED.Ft ‘ ; .

FDINH.F} : .

Received feed comand from 1/0O

E] FEED.F} .

. : :gg,o ODEG.G/} Clutch latched at “0" degrees.
. Cj Clutch is energized. Another feed cycle is initiated,
0231004 -

A -

I T o 3 A

Figure 3-22, On-Line Feed and Motion
Control IFlowchart
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FEED CYCLE WHEN CARD PATH IS EMPTY

B A
;\.
1
.
Iz there a punch card in the Read Ready Station?
L} .
Ej L Depress READY switch.
Ej MOTOR.F {
@ . Clutch is encrgized.
= Jo3z | RDRDY.BAY ' Read Ready is empty
MC-3 .
. -
1018
‘ MC-3
Toss] ROUTOK.F10}
MC-3 Clutch cycle has reached 321 degrees. i
7 . ) ‘16371 CDPRS.G{ ~ Prevents the setting of the Jam F when’
- . . MC-3 there are no punch cards in card path at
T " > the beginning of a Feed cycle,
Y’ Eﬂ RDRDY.BA} Punch card is in Read Ready station.
) : : uc . -
R002| ROUTOK.F { Simulates a punch card present in
MC-3§ PIN 13 Routing Station .
. ROD! -
. MC-3 RDY.F?{
. PIN 12
' ROO5 PP.DOK.F' . Simulates a punch card present at Puach
%: @] PIN 10 Head (Punch Ready Station}
0231.030-B - -
B . N - N c U
. , 1030 PRDCI’(.G1 - . : O i ' i
k MC-3 B . . .
N > ’ i . Has punch card covered Read Ready sensor? .
1] \ 4 -
RDRDY.. .
1032
™
RO02 RDRDY.F}{ -
mc-3| PIN 15 : i
27]RDYCK. G| -
3
.
"
—!<> *  Has an actal jam condition occurred?
N ) - . .
003
Ro03| JaMLF ¢t
- . -
0231.030-A : :

Figure 3-23. Feed Cycle When Card Path is Empty




Feed Cycle with Punch Card in Read Ready Station only.

___N< > 1s unit ON-LINE?
- .

Depress FEED switch

0? 10FD.G §
C-3 .

R004] FEED.F{
MC-4 :

(7]

@ Clutch is energized. Feed cycle °

is initiated.

1032 | RDRDY.BA }

T026|RDRDY.
BAA/Y

i i
Gl iy

R002 ROUTOK F

MC-3] PIN 13f

o?l RDRDY.F} : .
€-3] PIN 15 . -

Simulates punch card present in Routing
Station

N 5 Has punch card entered Punch Ready Station?
\ 4
To33] PROY.Ba/ St
MC-4
v
Roo07] PRDY.F?}
Mc-3] PIN12
7030] PRDCK.G ¢
MC-3
< Has an actual jam condition occurred?
N ' . .
ROO3
EC:] JAM.F{
1037 CDPRS.G' Preverts the setting of the JAM,F when
MC-3 there is only a punch card in the Read
Ready at the beginning of a feed cycle.
Unit will now continue normal fced

operations

f E 0231031

Figur

¢ 3-24, Tced Cycle with Punch Card
In Read Ready Station Only  3-47



3-5.3

I{EAD

During a normal feed cycle a punch card is moved from the Read Ready
Stations through the Read Station to the Punch Ready Station. As the
punch card enters the Read Station it will cover the Lead Edge sensor
and the resulting signal indicates to the logic that a- punch card is
entering the Read Station. A light check is performed 'All sensors
should see light, if not, the Compare Error F will set.

When the punch card covers any data sensor (12 through 9), pulses

from the timing disc are enabled and the counters C000 and D000 (sh-4) -
begin countlng After the fll"at two blank columns pass through, the Read
Station K001 (sh- 3) resets and a dark check is performed at next ACO0O0.

At this time, all sensors should see dark, if not, the Compare F will set. '

At the third‘ count of AC10.GA the data buffer is enabled for column
one. At count AC15,GA the data from the read sensors is disabled
to the data registers. At the next count of AC00.G/ a compare pulse
is generated and if any sensor see light that it did not previously

see during load time then the Compére ) on'the punch board is set.
(AC10 to AC15) The preceding procedure is repeated for each of the
next 79 columns.

After the 80th column B counter advance pulse is generated, the
Column 80 F/F_ is set and Data Load F/F (R000-sh~3) is reset, thus in-
hibiting further loading of data. On successive column pulses, END1. F
and END2.F are set, On the 83rd column pulse, END1.F resets and

a second light check operation is performed. If all sensors do not
sense light then the Compare F is set. The 84th column pulse will
reset END2.F and the punch card is now out of the Read Station. The
Read Column 84th pulse then enables the transfer of column 80 data to
the I/O and resets the read logic.
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READ LEAD EDGE AND DATA SENSE

1s unit in Test or Read mode?

Has a Feed cycle been initiated?

E% DET1.BA} Punch card covers leading edge de-
R- tector. :

SC——
_ c B -frodo] RDENB.F{°
- o ) R-3 PIN 13

Eﬂ ant:mc'.c

=
o

Y Do all read sensors see light?

RO
PE-4

Does controller want unit to continue -
operation?

"4‘“ . B . . N Does punch card ledging edge cover a . - . . LT
. read sensor? ) . R

Y

Eé{@ LEDGE.S} 50 to 250 second positive pulse

E)ﬂ CLKCK.S} 0. lu second positive pulse.
R-3 ‘

.___Y<> I8 the timing disc pulse true? (TCLK.G)

N -

X004] CKINV,F{

@I@ RCLK.G{ Timing disc pulses :
E)ojl "A" counter decoder begins counting.
R-4

E?p;ﬂ ACO2.Gl}
023L010-A
A

Figure 3-25. Read lLead Edge and Data
Sensing (Sheet 1)

3-49




E)ﬂ DKCK2.F{ Locks out the reading of the first two blank columns.
R3 )

Too7) DKSEL.GA/{
R3

1008| DKSEL.GB/{
R-3

1009] DKSEL.GC/§
R-3

ooo:>] Ac00.G/

Egn DKCK.G/}

00} RDENB.F}
3] PIN 13

3]

DKCK2.F}

x

Do all read sensors see dark?

}

ROOS|CMPER.F] T
PE-4 ’ -

Does controller want unit to continue cperation?

“\V

) : )
) DOGO .
i Ez AC0SG

E(ﬂ BCADV.G} A pulse is generated for each column to advance
R3 "B'' column counter in punch logic.

Read column pulse counter.

RooO] DATLD.L t
R3 PIN 12

5000] AC10.GAY
R-4

023L010-A

Figure 3-25. Read Lead Edge and Data Sensing
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\/
EJEJE’ BFLD.L}
R3] PIN 10

noo‘o] Aci15.Gal
“"LRr-4 :

[=]

Eﬁ'@ BFLD.;,{
Egp_:ﬂ ACOOG/ }
\
—<g
@_9;5] ém;ﬁn.'c

o

N

Load data buffer for column one

1/0 data stable.

Read Check strobe

Do any sensors see light that did not

. see light during BFLD time ?

Does controller want unit to continue
operation?

Rlead data strobe to I/O with Busy
I/0

Busy 1/O returns high _

Cycle will repeat for each of 80
columns

0231011

Figure 3-25. Read Lead Edge and Data S_en'sing

(Sheet 3)
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Has unit sensed eighty columns of data?

fo?ﬂ BCADV.G{  80th column
R: .

Y

ROO5]COLS80.F. §
PE-4

A o s

@@chv.c t | s1st column

KOOZ]|ENDI.F }
R3 |

Ig@BCADV.Gf 82nd column -

EﬂENDﬁ.F t .

R-3 :

1001] BCADV.G } : .
R-3 : ,

Kgg_szNm.F; 83rd column - - e

‘O_EJ ENDCK.G }

VoV e

Figure 3-26. Read-Tail Edge Flowchart (Part I)
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N .
- : ——__—<> Do sensors see light?

.ECE] BCADV.G { | 84th column -
A LR3

1065
EQ RCL84.G/ }

xrggi BUSY 1/O } | 80th column clock to 1O -
ROOS5| COL 80.F |
PE-4

1022
Q22| END.G/ {

$5] CMPER. G}
R-4

[25|

' Does controller want unit to continue operation?

Y

E)OB END2.F } Punch card i clear of Read Station.
R-3 .

R-

f E 023L.011A

Kog_s] CLKEB.F} End of card clocking. .

% Figure 3-26. Read-Tail Edge Flowchart (Part II)
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£€6-¢

SELECT PUNCH

SELECT READ

. .15 SEC. ELAPSED

SINCE LAST COMMAND
STATUS

END OF CARD

READ DATA

BUSY
COMPARE ERROR

OFFSET COMAND

HOPPER EMPTY
(OPTIONAL)

NOTE: I. COL. 80 DATA IS RETA

32I°LE

|

(b r——————
R4 1
.
I
i !
L
27
i
L. !
‘ﬂ 17
i

/f.
Rz

o ef e - -

E kL&“__ACKNOWLEGE FEED ACCEPTED (0°TE)

INITIAL LIGHT/DARK CHECK

!
'
tOCCURS IF READ ] 1
;IS SELECTED AT {5+

TIME EOC IS
DETECTED

NOTE |

!
1

79THcoL, _ 80THeoL
IST coL

DATA " | DATA DATA
B ok

F’lb I

(d

\
LIGHT CHECK AT EOC/

\
r

- o - ——fa -
P oo o] e e . ey -

POSIBLE AREA OF 5,,;’ : L
COMPARE ERRORS '

rg—
L

B e T el e e e v ——— Lt

(A

N : |N
L‘ ANYTIME BEFORE NEXT FEED

—

D P

K

ABOVE SIGNALS ARE THE POLARITIES AS THEY APPEAR ON THE 1/0.
")

- (170 "TRUE" I3 LOGIC "ZERO

BECOMES AVAILABLE,

1]

Figure 3-27. Read Timing

INED UNTIL JUST PRIOR TO NEXT CARD COL. | DATA
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3-5.4

PUNCH

With a punch card properly positioned at Punch Ready Station, the fol-

lowing is a logic description of a punch operation. The PUNCH INHIBIT

 F/F is reset by depressing the PUNCH INHIB switch on the Operators

Control Panel (Switch indicator is not 111um1nated) At this time the
FEED F/F and PUNCH LOCKOUT F/F must be reset and READY FIF
set before the PUNCH SEL F/F can be set. When INFO READY (1026)
goes high indicating data is on line for column’one, it enters a count of

one into the Column Counter (C000).

INFO READY and Echo/Punch Strobe will set the BUSY F (R004). Echo/
Punch Strobe will trigger Echo Check single shot (M000), that will in :
turn trigger Punch Data Clear single shot (MO001), that in turn triggers

~ Punch Load single shot (M002). Punch Data Clear will reset all twelve

PUNCH DATA F/F and BUSY F/F. A data load pulse strobes the Data
I/0O gates. If a hole is to be punched in a row, then the corresponding
gate is enabled, that in turn sets the PUNCH DATA F/F for that row.

‘'The PUNCH DATA F/F, is set, will prime one input to the Punch Solen-‘
- oid gate. When the SOLEN.F (R000) is set, it will prime the other input

of each Punch Solenoid gate. If the corresponding PUNCH DATA F/F
(PDATO00. F thru PDATI12. F) is set, then the gate is enabled and the

punch coil is energized.

The reluctance pickups (2), monitoring the mechanical position of the
stepper mechanism, are timed to the Punch Head so the Echo/Punch
strobe occurs prior to the stepper strobe. There are two stepper reluc-
tance pickups controlling each stepper latch. The latch to be energized -
first is determined by the reluctance pickup that senses the cutout in the
stepper wheel first after SOLEN.F (R0O00) is set.

At the end of a punch operation, the Echo Check Operation (optional fea-
ture) is performed. After a hole is punched, the interposer is returned
to the latched position. As the interposer approaches its solenoid coil,
a magnetic flux is induced in the coil. The Echo Check circuit on the
Power Driver Board will shape the magnetic flux signal, and then store
it in the Echo Latch circuit. An "O" output of the Echo Latch circuit
indicates a hole has been punched.
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Each of the twelve Echo Latch outputs corresponds to an input of an
"EXCLUSIVE OR'" circuit. The other input is from a corresponding
Punch Data F/F, As long as the twelve "EXCLUSIVE OR" circuits
output a ''1" the compare F/F will not set. If any of the "EXCLUSIVE
OR" a circuits outputs a "0'" the compare F/F will set and send a

compare error to I/O and illuminate indicator.

A second INFO READY signal from the I/O will start a punch logic se-
quence for column two. This will continue until the counter (C001)
reaches a count of 79 INFO pulses. At this time the EOC F/F will -
set. At the 80th INFO pulse (C001) COL 80F/F is set and Busy F/F

is held reset. The EOC F/F indicates to the I/O that column 80 data
is being fequested, and the controller should terminate the punch mode
and request a feed cycle after transmitting the column 80 data. No in-
terlocking exists in the punch control logic to prevent further punching

~after column' 80.
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T ) S PUNCi

Is unit {n Ready mode?

Is unit is the Punch Mode?

Y L]

RO0O PIN'H'.F{
PE-3] PIN 10

Has punch card entered Punch Ready by X
. 321 degrees of the previous feed cycle?
Has a Fusy signal been
sent to 1/0?
SOLEN,F}
RO00] PCHSEL.Ff
. PE-3 PIN 12
. ‘ - .
1028{ PD00.G1 PSOL00.G/
Is informatfon Ready on 1/0? FE3
. . 1C30|_PDO3.G! PSOLO01.G/
Y . PE-3 [ e : ’
. T033| PDOL.G/ ‘PSOL02.Gf : R
PE-3 [
. e -
" — ) 29333 PD02.G/ PSOLO3.G/ Ov will energize solenoid
Ifs‘\ PD04.G/ PSOL04.G/ | and cause punching action
335 . S .
FE-3
Te3g] PD05.G/ PSOL0S.G/
FE-3
) DOS. 06. r-
Eolﬂ PBCLK. G/ _ ' 1o PDO6.G/ PSOL06.G/
== : ’ ey PDOT.G/ PSOLO7.G/
. ) PE3 1 ppos.ci PSOL0S.G/
. . . R 1242
€000 Counter starts to count Info Ready pulses :;3. PD09.G/ PSOLOS.G/
PE-4 from 1/O FE-3
. Toze] PPO11.G/ PSOL1L.G/ -
pe-3 .
Toas| PDl12.G.1 PSOL12.Gf J
PE-3
. N ‘ " ‘ . ) - e
3
Energize respective punch ¢
. @ . - solenoid {f requested by
EPSTB.B/{ Info Ready 1/0
PD-3 :
— ' 023L.005-B
MOOJ ECHOCK.S#t} N P\
PE-3 *
: gg@pocwsn
MOQ2IPLOAD.S
PE-3 f .
Tois fonn
1016 | PLOAD. G/}
/ 023L005-A ‘ .
\ . (

Figure 3-28. Punch Flowchart (Sheet 1)
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RO
[

N < > Is ateppef strobe one next to be energized?

Y
rooi] STEPL.F}
PE-3] PIN 15

g Energize stepper one solenoid and move
punch card one column :

01} STEP2.F}{
3] PIN 10

Energize stepper two solenoid and move
punch card one column

@01 . Counts Info Ready pulses

> Has counter (C000) counted 79 Info Ready
pulses

Y
Rocﬂ eoc.Ft
MC4] PIN 13
cool Counts 80 Info Ready pulses
PE-4
Roos] COL80.F ¢
PE-4
=004 BUSY.F/{
MC-4 PIN 10

3
Roﬂ COL,80.F}
PE-4] PIN 13
023L005-C

N\

Figure 3-28, Punch Flowchart (Sheet 2)
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9| PRSTB.S

ves " N

1.5 ms pulse - Locks out false echo to
echo latch circuit, False echo occurs
when punch solenoid voltage is termi-
nated.

EO0.D/ As respective interposer returns to
thru latch position, a magnetic flux is in<
E12,D/ duced in solenoid coil and transistor
‘ (Q4) goes to "0", '
"ECHO00.F/ Output will be "0" if punching occurred.
thru -~ Output will be ""1" if punching did not
ECHI12.F/ - occur, SR
‘ o Do sll exclusive OR gates output '"1""? .
L 005 | * COMPER.F} ° mai /
PE-4 . : cates a compare error to I/0.
—JROOS Indicates punch data requested and :
pE-a] COMPER. F{ actual punch data agree. .
023 i

Figure 3-29.

Echo Check Flowchart
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SELECT PUNCH ANYTIME AFTER PREVIOUS FUNCTION

SELECT READ . |

SELECT PUNCH

' , USE AS DATA VALID AND 39
START MOTOR
PUNCH DATA :

iy |
17
|
]

) T ' t It 1 ] I
] ' | ]
: . ST 2 | __(“ oND ! TH I
NF _1 | e 2D et 79 80TH
INFO READY coL. | /1 F coL T] ooL. | 1] coL,
;.15 SECONDS ELAPSED RENANER ! ro '
SINCE LAST COMMAND ' E ! (\ ! | i ! }: :-
: ) t ‘ST J . i
STATUS U e 4 L] ! el il
N le-/1< 1sEC b Lo | 'ECHO CHECK COMPLETE
R ; ! P . ON PREVIOUS COLUMN.
| . |
—— \ | “'Sl | .
8USY S ..J g :—-——J f ————f . ]
: ~6>;}4-t=10/48EC.| : v
F ) 4
END OF CARD | ! ] { ( NOTE 1)
| .
' i .
{ ! I
| l .
| b |
' ' ! | | .
COMPARE ERROR . P :
. { ] | - (NOTE 1)
) ) .
]

lg—POSSIBLE AREA OF COMPARE - ERRORS
~ PREVIOUS COLUMN CHECK

OFFSET COMMAND

..... §r

o ANYTIME BEFOR NEXT FEED
ABOVE SIGNALS ARE THE POLARITIES AS THEY APPEAR ON THE 1/0. (170 "TRUE" IS LOGIC "ZERO")

NOTE: ILEND OF CARD AND COMPARE ERROR (IF TRUE) RETURN TO LOGIC "ONE" AFTER NEXT
FEED CYCLE HAS BEEN INITIATED. -

Figure 3-30. Punch Timing - ~ 023-1008

Bt e b name - srvmas g e RPN e mmn vy [ O
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PUNCH COUNTER

. . FEED COUNTER R
< B . .
: 321 degree switch on motion control disc
closes. (Opens and closes on each card * .
. feed cycle) ) .
. : EB-3 321sw.c/ . I
. RO0OO! - *
; pepa]  321DG.G/|
. : ODEGSW,C/ Zero degree switch on motion
2372 control cisc closes (opens and
Lc:_c-_;l STEP.L 3 . : . closes on each card feed cycle).
ROOOl  ODEG.G/}

PSB-3)

000} FD10.G} Generates & low output for -
‘ cc-3 : every ten low inputs. . ‘

E] STEP.L1{ | o ‘, S E%g I‘.D""”.rR-SIH o :
CC-3 .

. ‘ L009] FDCNTR.K { Line drive outputs 2 0",
. - MOO! A R v ’° ) -
B e ~ :
Feed counter is energized
’ and steps up one count. . R ¥

LOOI .
£90!] PCNTR.K

0231032
Punch counter {8 energized
and steps up one count.
o 0231033
Figure 3-31. Punch Counter _ Figure 3-32. TFeed Counter

‘Flowchart ‘ Flowchart
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ROO4DFSTRQ.F
MC4] PIN 104

1072]OFSET.G/}
MC-4

ROO3 |OFFSET. F}
MC-4} PIN 10

MO03] ODGTE.S/}
MC-4

RO04) OFSTRQ.F}
MC-4]  PIN 10
lﬁ_?:ia] ODGLE, S/}
MC-4

ROO3! OFFSET.F|
MC-4] - PIN 10

Is there an Offset signal on the 1/0?

Is unit in the Read mode and reading
punched cards?

I8 unit fn Punch mode and punching
cards?

Has feed cycle been completed and
0 degree switch closed?

Energize offset solenoid

Has gnother feed cyclé been initiated?

0231068

Figure 3-33. Offset Flowchart
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Figure 3-34,

v,

Logic Control quck Diagram

- .023L066

, READ READ PHOTO
. . : DATA AMPS :
Q
. READ paTA {12 LiNES) / REGISTER :
\‘“'—L‘ READ  f—
TIMER . READ CLOCK
. PUNCH {1 LINE) T ' PHOTO AMP
. INHIBIT ' ! : '
. EQuIP (2 LINES) EQUIP, ,
SELECT SELECT ??Secq”
LOGIC g PUNCH CLOCK MAG
INFO (1 LINE) , ; PICKUP AMPS
READY , '
T
{1 LINE) DATA ERROR
BUSY = e— -
80 PULSES T‘}_‘gg[ ER CHECK
/ CARD M Logic
" YA g PUNC'H sbL S
{12 LINES) s DATA > - . }
PUNCH TRANSFER DRIVER
DATA / ER /
o I LINE) .
STANGRY { J : . :
{1 LINE) FEEY
FEED COMMAND * TIMER
HOPPER {1 LINE) 3 -
EMPTY  Lmes PUNCH ECHO AMPS
: ' OFFSET _
OFFSET LOGIC ™ OFFSET SOL. DRIVER ‘
ERROR we——tl LINE) ‘
— e CONTACT & PHOTO
STATUS , = {1 LINE) UNIT . AMPS . :
eI LINE) STATUS . :
READY T LoGis CARD
3 POSITION [*  PHOTO AMPS ;
END OF _ (I LINE) e e STATUS e . .
carp ¢

"

ey
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