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This graphics integrated manual furnishes mainte-
nance personnel with a learning tool and maintenance
guide for all models of the IBM 129 Card Data
Recorder (serial numbers 20,000 and higher). The
publication is divided into sections that correspond to
major units of the machine. Within sections, mainte-
nance information such as service checks, adjust-
ments, and removals, is integrated with the theory of
operation for each unit of the machine. When
learning the theory of operation of machine units, the
student can, if he desires, ignore maintenance data;
when maintaining the machine, service personnel can
find all information related to a unit in one area of
the manual.

The introduction contains diagrams of major units
of the IBM 129. Callouts present a brief description
of the unit members and indicate the sections of the
manual that contain the detailed information. These
diagrams provide the user with a basic visual index of
the manual. An index at the back of the manual
provides a more detailed reference.

Diagrams of circuit operations show the logic in
simplified form. Important points are called out and
described on the diagrams. When troubleshooting an
operation, refer to the machine ALD pages called out
on these diagrams. Part numbers referred to in this
manual are IBM part numbers.

Preface

To use this manual effectively, the reader should be
familiar with the following manuals:
IBM Component Circuits and ALD’s, SY22-2798
IBM Power Supplies—SLT, SLD, ASLT, MST,
S$Y22-2799
IBM Solid Logic Technology—Packaging, Tools,
Wiring Change Procedure, SY22-2800
The following manuals describe the IBM 129 from
an operator’s viewpoint:
IBM 129 Card Data Recorder, Operator’s Reference
Manual, GA22-6968
IBM 129 Card Data Recorder/Machine Description,
GA22-6980



Safety Procedures

For your own safety, practice caution at all times and
be aware of potentially dangerous areas of the
machine. Be sure to read and follow the safety
suggestions in $229-1264, which is duplicated here.

Remember:
e Loose clothing can become entangled in the mov-
ing parts of the machine.

e Heat sinks are at an electrical potential. Do not
short heat sinks to each other or to the machine
side frame.

e Voltages developed in the resonant circuit of the
power supply may be much greater than the line
voltage.

e Follow the specific safety precautions that
accompany many of - the adjustments in this
manual.

EQUIPMENT SAFETY

Mechanical

e Do not operate the machine under power with
units disassembled, removed, or maladjusted. Keep
tools clear of the mechanism when the machine is
operating under power.

e Do not clean any plastic part of the IBM 129 with
IBM Cleaning Fluid.

e Use only the IBM 129 jam removal tool when
clearing difficult jams. Use of the IBM 29 card saw
can severely damage optics in the punch/read
station; remove the optics before using the jam
removal tool.

Electrical

e Always replace blown fuses with fuses of the
correct type and rating. Using fuses of a different
type or higher rating could damage components.

e Remove power from the machine before replacing
SLD cards or electrical components. Failure to do
so could result in damage to a card being replaced
or to other cards in the machine.

e Do not use meter clips on SLT pins; use only the
SLT probe when metering from an SLT pin. Be
careful not to ground or short the pins together.

e Do not test the light emitting diodes (LEDs) of
the column indicator with an ohmmeter or con-
tinuity checker; the power rating of the LEDs is
not sufficient for such a test.

DANGER
Cleaning the light source (glass) while it is hot
may cause burns.

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety pre-
caution possible and observe the following safety practices
while maintaining IBM equipment:

1. You should not work alone under hazardous conditions or
around equipment with dangerous voltage. Always advise
your manager if you MUST work alone.

2. Remove all power AC and DC when removing or assem-
bling major components, working in immediate area of
power supplies, performing mechanical inspection of power
supplies and installing changes in machine circuitry.

3. Wall box power switch when turned off should be locked
or tagged in off position. “Do not Operate’’ tags,
§229-1266, affixed when applicable.  Pull power supply
cord whenever possible.

4. When it is absolutely necessary to work on equipment hav-
ing exposed operating mechanical parts or exposed live
electrical circuitry anywhere in the machine, the following
precautions must be followed:

a. Another person familiar with power off controls must
be in immediate vicinity.

b. Rings, wrist watches, chains, bracelets, metal cuff links,
shall not be worn.

c. Only insulated pliers and screwdrivers shall be used.

d. Keep one hand in pocket.

e. When using test instruments be certain controls are set
correctly and proper capacity, insulated probes are used.

f. Avoid contacting ground potential (metal floor strips,
machine frames, etc. —use suitable rubber mats pur-
chased locally if necessary).

5. Safety Glasses must be worn when:

. Using a hommer to drive pins, rivefing, staking, etc.

. Power_hand drilling, reaming, grinding, etc.

. Using spring hooks, attaching springs.

. Soldering, wire-cutting, removing steel bands.

. Parts cleaning, using solvents, sprays, cleaners, chemicals,

ete.
£ All other conditions that may be hazardous to your

eyes. REMEMBER, THEY ARE YOUR EYES.

6. Special safety instructions such as handling Cathode Ray
Tubes and extreme high voltages, must be followed as
outlined in CEM’s and Safety Section of the Maintenance
Manvals,

7. Do not use solvents, chemicals, greases or oils that have
not been approved by IBM.

8. Avoid using tools or test equipment that have not been
approved by IBM.

9. Replace worn or broken tools and test equipment.

10. Lift by standing or pushing up with stronger leg muscles —
this takes strain off back muscles. Do not lift any equip-
ment or parts weighing over 60 pounds.

11. All safety devices such as guards, shields, signs, ground
wires, etc. shall be restored after maintenance.

KNOWING SAFETY RULES 1S NOT ENOUGH
AN UNSAFE ACT WILL INEVITABLY LEAD TO AN ACCIDENT
USE GOOD JUDGMENT — ELIMINATE UNSAFE ACTS
5$229-1264-1
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12. Each Customer Engineer is responsible to be certain that
no action on his part renders product unsafe or exposes
hazards to customer personnel.

13. Place removed machine covers in a safe out-of-the-way
place where no one can trip over them.

14. All machine covers must be in place before machine is re-
turned to customer.

15. Always place CE tool kit away from walk areas where no
one can trip over it (i.e., under desk or table).

16. Avoid touching mechanical moving parts (i.e., when lubri-
cating, checking for play, etc.).

17. When using stroboscope —do not touch ANYTHING — it
may be moving.

18. Avoid wearing loose clothing that may be caught in machin-
ery. Shirt sleeves must be left buttoned or rolled above the
elbow.

19. Ties must be tucked in shirt or have a tie clasp (preferably
nonconductive) approximately 3 inches from end. Tie chains

are not recommended.

20. Before starting equipment, make certain fellow CE's and
customer personnel are not in a hazardous position.
21. Maintain good housekeeping. in area of machines while per-

forming and after pleting maint

Artificial Respiration
GENERAL CONSIDERATIONS

1. Start Immediately, Seconds Count
Do not move victim unless abso-
lutely necessary to remove from
danger. Do not wait or look for
help or stop to loosen clothing,
warm the victim or apply stimu-
lants.

2. Check Mouth for Obstructions
Remove foreign objects — Pull
tongue forward.

3. Loosen Clothing — Keep Warm
Take care of these items after vic-
tim is breathing by himself or
when help is available.

4. Remain in Position
After victim revives, be ready to
resume respiration if necessary.

5. Call a Doctor

d: 1

Rescue Breathing for Adults
Victim on His Back Immediately

1. Clear throat of water, food, or
foreign matter.

2. Tilt head back to open air passage.

3. Lift jaw up to keep fongue out of
air passage.

4. Pinch nostrils to prevent air leak-
age when you blow.

5. Blow until you see chest rise.

6. Remove your lips and allow lungs
to empty.

7. listen for snoring and gurglings,

signs of throat obstruction.

8. Repeat mouth to mouth breathings
10-20 times a minute.

Conti rescue breathing until he

Have n
aid.

6. Don’t Give Up
Continue without interruption until
victim is breathing without help or
is certainly dead.

Reprint Courtesy Micne Safety Appliances
0.

breathes for himself.

-~ Final mouth
e mouth
ition
Thumb and

finger positions
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Ndme Flip Latch

Set T mis The “on” output is active when the “set™ input is active;

the on output remains active until the latch is reset.

Reset — Off
ALD The “off” output is active when the “reset” input is active;
Page the off output remains active until the latch is set.
Name

Set = On
Complement

Reset [ off Flip-flop (Trigger)

:.';2 Same as the flip latch, except that an active complement

input switches the device to the opposite condition.

Note: Some latches and triggers are shown with a *“P” or an
“N” on an input line to indicate that a shift in polarity is
required at that input. Where a “P” appears, a shift from
the inactive to the active state is required. When an “N”
appears, a shift from the active to the inactive condition

is required.

@

o

On-page Connectors

Indicate that a connection exists between two points on
the same diagram. The pointer leaving the circle is aligned
with another pointer and circle containing the same number.

o
1
2

Reference Symbol
The description next to a black symbol (callout) refers to the
circuitry near the same reference symbol in the diagram.

Indicates that the adjustments must be performed in sequence,
starting with 1 .

Note: Many of the logic lines shown on the operation diagrams
(Section 9) are not accessible by the CE for scoping.

Legend

Theory of operation information is given in the area
indicated by this symbol.

Step-by-step unit adjustments (with tolerances) are given
in the area indicated by this screwdriver symbol.

The service check given in the area indicated by this check
symbol should be performed to determine whether a unit
adjustment is necessary.

Step-by-step unit removal and replacement procedures are
given in the area indicated by this bolt-washer-nut symbol.

vii






IBM 129 Card Data Recorder Model 3

Section 1. IBM 129 Card Data Recorder Introduction

The IBM 129 Card Data Recorder is a key-entry, card
punching and verifying machine that uses both data

and program storage to prepare standard 80-column
cards for data processing.

The IBM 129 Card Data Recorder is available in
three models:

Model 1—Punch, verify
Model 2—Punch, print
Model 3—Punch, verify, print.

The IBM 129 is capable of:

o Processing keyed data and simultaneously per-
forming auto functions, such as skip or dup.

o Character, field, word, and record backspacing.
® Reading data and program cards into storage.
o Inserting automatic left zeros or left blanks.

The IBM 129 is equipped with:
® Two 80-position data storage units.

® A storage location for six program levels.

® A “no format” program level.

® An IBM 29-type interlocked 48-/64-character key-
board.

Introduction

11




'1.1.6 Card Hopper

The card hopper holds about 500 cards. Cards are
placed in the hopper, in front of the card feed pusher
plate, face forward, with the 9-edge down. The
hopper holds the cards to be processed during a
punch or verify operation.

1.1 BASIC COMPONENTS

1.1.1 Card Stacker

The card stacker holds about 500 cards and has a
convenient card count scale. A full stacker operates a
stacker stop switch that interlocks the card feed.
Power is not turned off and operation may continue
when the cards are removed from a full stacker.

1.1.7 Print Unit (Models 2 and 3)

The print unit contains the mechanics used to print
the 64 standard codes during a print operation.

1.1.2 Card Release Pushbutton

The card release pushbutton allows manual removal
of a card from the punch/read station.

1.1.3 Keyboard

The keyboard contains the keys for a 64-character set
and for control of the machine. The console is also
part of the keyboard and contains' the operating
switches and controls. The keyboard pivots for
convenience. See Section 3 for a complete description
of the keys and switches.

1.1.8 Punch/Read Station

Station where all cards are processed during a punch,
print, verify, or read operation.

1.1.5 Mainline Switch

The mainline switch, when turned on, applies line
voltage to the machine. When power is turned on, a
power-on reset occurs and the machine is ready for
use in program level 0.

1.1.4 Chip Box

The chip box collects the chips as they are punched
from a card during a punch operation.

1-2 129 (Serial Numbers 20,000 and Higher) TM




1.2 DATA STORAGE

The 129 Card Data Recorder contains input and
output sections of data storage. Each storage section
can store 80 characters or columns of card informa-
tion recorded in electronic form. Data keyed for
punching is stored (recorded) temporarily in buffer C
and then is transferred to input storage. The column
indicator shows the input storage position where the
next column or character is to be recorded. If a
character is keyed incorrectly, the machine can be
backspaced and the correct character can be keyed.
Rekeying erases the incorrect character in input
storage and .records the corrected character. After a
card data record is completed in input storage, it is
transferred to output storage and then punched in a
card. While the card is being punched from output
storage, the next card record can be keyed into input
storage.

In a verify operation, the punched card to be
verified is read into input storage, and the keyed data
is compared with the data read into input storage.
Errors can be corrected in input storage by a
correction routine, and a correction card can be
punched immediately after completion of verify
operation.

1.2.1 Keyboard

o Contains switches and controls that control
machine functions.

e Contains 34 character keys and 12 or 14 function
keys, depending on the model of the machine.

e Functions as data input device to storage.

KEYBOARD
STORAGE

1.2.2 Logic

Controls transport functions.

Stores data in field effect transistor (FET) storage
buffers.

Controls the transfer of data from the keyboard to
the punch unit.

Stores the programs.

Contains SLD 100 circuitry mounted on logic
cards plugged into standard SLT boards.

Buffer

Column 1

1

Column 1
Buffer 2
A
INPUT %
78
79
80

STORAGE r\

=y

Controls

1.2.3 Card Transport

e Contains the electromechanical devices used to
move cards for reading, punching, and printing.

Buffer
B
ouTPUT
STORAGE r\

)

Basic Components/Data Storage 13



-Card Feeding (See 5.6-5.10) and
Stacking Mechanism (See 5.14, 5.15)

e Feeds and positions the card in the punch/read

1.3 BASIC MECHANICAL COMPONENTS

Transport Rolls (See 5.1) station.
e Move the card from the punch/read station into o Advances the card into the stacker
the stacker. s s

Drive Mechanism (See 5.1, 5.2)
e Provides drive to the two main mechanical areas.

Feed Wheel (See 5.1)

e Contacts and advances the card through the
punch/read station.

‘Stepping Motor (See 5.3, 5.4)

o Turns the feed wheel which advances the card
through the punch/read station.

Punch Drive (See 6.1-6.4)
e Provides drive to the punch unit.

1-4 129 (Serial Numbers 20,000 and Higher) TM
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1.4 CARD TRANSPORT MECHANISM . A

Pressure Rails (See 5.12)

» Hold the card against the guide rails.
. Bevel Gears (See 5.12)

o Controlled by the card feed clutch.

e Supply drive to the punch/read registration
mechanism.

Eject Pressure Roll (See 5.12)

o Contacts the card with continuously turning trans-

port rolls and transports the card from the
punch/read station to the stacker.

Card Release (See 5.12)

o Releases the card registered in the punch/read
station.

Card Pusher Arm (See 5.12)
o Registers the card in the punch/read station.
Punch/Read Station Pressure Roll {See 5.12)

e Raises to allow card to enter the punch/read '
station.

e Holds the card against the feed wheel during
processing.

Mechanical Components/Card Transport  1-5




1.5 PUNCH UNIT

Punch 0peratin§ Arms (See 6.3, 6.4)
o Operate the punch extensions for punching and

printing.
Interposer Magnets (See 6.3, 6.4)
e Energize to allow the punch operating arms to
engage the punch bail.
Punch Drive Shaft (See 6.3, 6.4)

o Driven by a continuous V-belt drive.
e Controlled by the punch clutch.
e Operates the punch mechanism.

Punch Clutch (See 6.1, 6.2)
e Controlled by electronic logic.
o Engages for all punch and print operations.

s
Punch Drive Photocell Assembly (See 4.5, 4.6)

o Provides the timing pulsés during a punch cycle.

16 129 (Serial Numbers 20,000 and Higher) TM



1.6 PRINT UNIT

Print Unit (See 7.2, 7.4)

o Contains the code plate and print wires that print
the characters on the card.

Print Interposer Assembly (See 7.1, 7.4)

o Contains two sets of interposers that position the
code plate horizontally and vertically.

o Interposers are operated by the punch extensions. }

Ribbon Feed Unit (See 7.4)
o Feeds the ribbon during print operations.

® Driven through the print drive arms by the print
drive rod.

Punch Unit/Print Unit 1-7







e Six program levels (1-6) and a “no program

format” (program level 0) are standard.

Program card codes for field definition, skip, dup,
and alpha shift are the same as for the IBM 29
program level 1; selfcheck and left-blank codes
are different.

Program is read into storage (levels 1-3 to buffer
A, 4-6 to buffer B) at start of particular applica-
tion by inserting prepunched program card at the
read station (punch/read station on verify models)
and by pressing the READ pushbutton.

— Card must be pre-registered and card bed must
be clear for the READ pushbutton to be active.

— PROGRAM MODE dial must be in one of six
positions (1-6).

— Only one program may be loaded at a time.

— Program remains in storage either until power is
turned off on the machine or another program-
load. operation takes place for that setting of the
PROGRAM MODE dial.

— Entering a program does not destroy data in
either buffer, but does cause a record backspace in
the input buffer.

Program levels may be changed at any time during
the keying of the record by pressing the PROG
SEL key and a digit key (0-6).

Programmed auto dup transfers data from pre-
vious record processed to following record.

— Applications requiring manual insertion of a
master card can have data automatically dupli-
cated from that card without first keying such
fields through the data read-in function.

— Sensing an 11-punch during duplication of a
numeric field does not cause a skip operation.

— Manual duplication in program level 0 occurs at
about ten columns per second as long as the DUP
key is held down and a record has been previously
keyed or read in.

With REC ADV/CARD FEED set to AUTO, the
program reverts to the setting of the PROGRAM
MODE dial at the end of the record.

With REC ADV/CARD FEED set to MANUAL,
the program must be manually selected at the end
of the record by pressing the PROG SEL key and
a digit key (0-6).

e Power-on reset sets the programs to blanks;

program levels 1-6 become 80 single-position fields
in numeric shift; program level 0 becomes 80
single-position fields in alpha shift (standard).

Section 2. Programming

Program Card Codes and Uses

Card
Code Use
12 Field definition; in each column of field except first.
1 Defines first column of auto skip field.
0 Defines first column of auto dup or auto verify field.
1 Defines column programmed for alphabetic (alpha) shift.
2 Defines first and last columns of self-check field; used
in addition to normal field definition.
3 Defines first and last columns of left-zero verify field;
used in addition to normal field definition.
12 Define column to be skipped in self-check field; not
and used in high=~ or low-order positions.
1

Programming  2-1

PROG




0 0000 0090 00000000 O0C0O0CO0CO



I1BM 129 Card Data Recorder Model 3 Keyboard*
{With Self-check Feature)

*Model 1 and 2 keyboards are similar to Model 3 keyboards,
except for minor key and switch changes. (See Section 3.1.)

Section 3. Keyboard

Keyboard



3.1 KEYBOARD DESCRIPTION

3.1.1 Data Keys {Alpha, Numeric, Special
Character, Space)

Pressing one of the data keys enters a character into
the input buffer for punching, or compares it with
the input buffer for verifying. Alpha or numeric shift
is determined by program or manual control. The
numeric —LZ key has a special use for left-zero fields;
see “BLANK COLUMNS/LEFT ZERO CTRL (Con-
trol) Key,” 3.1.5.

3.1.2 PROG SEL (Program Select) Key

Pressing the PROG SEL key followed by a data key f£
(0-6) shifts the machine to the program level selected. 4
Program level selection can be made any number of [
times during the keying of a record. On advancing to
the next record, the program control returns to the
level indicated by the setting of the PROGRAM
MODE dial, if REC ADV/CARD FEED is set to
AUTO.

If REC ADV/CARD FEED is set to MANUAL
(column indicator at 00), pressing the PROG SEL key
followed by a data key (0-6) selects that level for the
next input record; punches and ejects present card
(does not feed a card); and advances column indi-
cator to column 01 of the next record, or to the first
manual column if an auto field is programmed at the
start of the record and AUTO SKIP/DUP is set to ON.

Alternate Keys for Model 2

3.1.3 FEED (Card Feed) Key

Punch Mode: Holding the FEED key down moves
two cards from the hopper into the register and
pre-register positions of the punch station. The key is
inoperative when a card is registered at the punch
station.

Keyboard for Models 1 and 3

Verify Mode: Feeds one card from the hopper. The

card is read at the punch/read station. Cards to be

verified must be fed from the hopper; they cannot be
~ inserted manually.

3.1.4 REG (Register) Key

If a card is pre-registered or manually inserted, the
REG key registers the card at the punch/read station.
Pressing this key does not feed a card from the
hopper. This key is not operative in verify mode.
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3.1.5 BLANK COLUMNS/LEFT ZERO CTRL
(Control) Key

| Punch Mode: Pressing the LEFT ZERO CTRL key,
3] after a character or characters for a field are keyed,

starts a left-zero (fill) operation if the keyboard is in
numeric shift or starts a left-blank (fill) operation if

] the keyboard is in alpha shift. This key is not

operative in the first position of any field.

Use —LZ key for minus (credit) over the units
position and start LZ fill operation combined. For
filled field (all digits, no 0’s), use the MULT PCH key
for minus over the units position. Maximum length of
a single LZ field is 79 positions.

Verify Mode: In any field, pressing the BLANK
COLUMNS key verifies blanks until a character or the
end of a field is reached.

In the units position of a programmed left-zero
field, this key only performs a left-zero control
function. This key must be pressed after the verifica-
tion of the units position of field; otherwise, the
keyboard will lock. Use the —LZ key after units
position verification for minus over the units position
and LZ control operation combined.

3.1.6 ALPHA (Alphabetic Shift) Key

Pressing the ALPHA key shifts the keyboard into
alpha mode, as long as the key is held down. When
this key is released, machine returns to the shift
indicated by the program.

BLANK
COLUMNS




3.1.7 AUTO SKIP/DUP Switch

When AUTO SKIP/DUP switch is ON, programmed
auto skip/dup fields operate automatically at elec-
tronic speeds. Auto duplication of blanks does not
stop the function. When this switch is OFF, fields
operate as manual fields.

3.1.8 PUNCH/VERIFY Switch (Models 1 and 3)

When PUNCH/VERIFY switch is set to PUNCH, the
machine operates as a punch. When PUNCH/VERIFY
is set to VERIFY, the machine operates as a verifier.
This switch should be set only when the card bed is
clear and the column indicator shows 01.

Models with the direct punch control feature will
have a center position on this switch to control the
feature.

3.1.9 Column Indicator

The column indicator shows the position of the input
buffer that will receive the next character. The
column indicator shows 00 when REC ADV/CARD
FEED is set to MANUAL and the input buffer is
complete; shows 88 when a field or record must be
reverified in verify mode; shows CC when a cormrec-
tion card should be punched in verify mode; and
advances to 01 of next record when REC ADV/
CARD FEED is set to AUTO.

3.1.10 VERIFY Light

The VERIFY light indicates a verify error on verify
models, a1_1d/or self-checking number error, if the
self-check feature is used.

3.1.11 REC ADV (Record Advance)/CARD FEED
Switch

When REC ADV/CARD FEED switch is set to:

1. AUTO, the machine advances from column 80 of
one input record to column 01 of the next input
record and sets the program level shown on the
PROGRAM MODE dial.

2. MANUAL, the machine stops at column 00 of the
current record and prevents a card feed cycle. This
allows manual program selection for the next
record or allows backspacing into the present
input record for correction of the record before a
card is punched.

ON

OFF

AUTO
SKIP/DUP

PUNCH

VERIFY

MANUAL

REC [ CARD
ADV/ FEED

PROGRAM MODE

3.1.12 PROGRAM MODE (Rotary) Dial

When PROGRAM MODE dial is set to:

1.

0-6, program level 0-6 is selected for the next
input record (when the column indicator advances
from 00 to O1) if REC ADV/CARD FEED is set
to AUTO.

. DATA READ, master card data enters the output

buffer for duplication into the following records.

. PROG PCH, program card data from program

storage is punched.

. STAT PCH, totals for the production statistics

feature are punched.

ON

OFF
PRINT

64

CHARACTER
MODE

3.1.13 PRINT Switch (Models 2 and 3)

When PRINT switch is set to ON during keying into
input storage, the characters to be printed are the
same as those punched in the card. All leading O’s are
print suppressed, except for the units position of a
field. Only the 64-character set will print.

3.1.14 CHARACTER MODE Switch

When CHARACTER MODE switch is set to:

1. 48, all data keys are active in alpha shift; in
numeric shift, those keys outlined in the keyboard
figure (Section 3.1) will lock the keyboard if
pressed. The keyboard may be restored by press-
ing the CHAR BKSP or ALPHA key.

2. 64, all data keys are active in either alpha or
numeric shift.

3.1.15 REC BKSP (Record Backspace) Pushbutton

When REC BKSP pushbutton is pressed, the column
indicator returns to column 01 of the input buffer
without changing the current program level, and any
auto operation (skip/dup) programmed for column
01 is suppressed.

3.1.16 CLEAR Switch (Momentary Spring-loaded)

When CLEAR switch is held ON, all cards move out
of the transport into the stacker and the column
indicator returns to 01. Manual or auto dup will not
operate in the first record following a clear operation.

3.1.17 READ Pushbutton

When READ pushbutton is pressed, program/data
cards are read into the input buffer, in connection
with the PROGRAM MODE dial.
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3.1.18 MULT PCH (Multiple Punch) Key

Pressing the MULT PCH key places the keyboard in
numeric shift and prevents the column indicator from
advancing while separate codes are keyed. If the
multiple punch special character is not one of the
standard 64 characters, printing is suppressed.

3.1.19 FIELD/WORD BKSP (Field/Word
Backspace) Key

Pressing the FIELD BKSP key returns the column
indicator to the first column of the field being keyed.
If in the first column of a field, pressing this key
returns the column indicator to the start of the
preceding manual field.

The FIELD BKSP key operates as a word backspace
key when used in connection with the ALPHA shift
key. Pressing the ALPHA shift key and the FIELD
BKSP key returns the column indicator to the
column following the last space that was spacebar
entered, or to the first column of a manual field,
whichever comes first. Any backspace key (character,
field/word, or record) may be used to unlock a
locked keyboard. A backspace does not change the
current program level.

3.1.20 NUMERIC (Numeric Shift) Key

Pressing the NUMERIC key shifts the keyboard into
numeric mode, as long as the key is held down. The
numeric shift key must be held down when operating
in program level 0 and numeric keying is required.
The key is used to override alpha programming when
under program control. If both the NUMERIC and
ALPHA shift keys are pressed, numeric shift takes
precedence.

3.1.21 VER CORR (Verify Correction) Key

Verify Mode Only: Pressing the VER CORR key in
any field allows a rewrite of the remainder of the
field; pressing this key after a record backspace
operation allows a rewrite of the complete record.
The keyboard locks (column indicator shows 88) and

the field or record must be reverified. o
At the completion of a record verify operation, if

any rewrite correction has been made by use of the
VER RES key procedure or the VER CORR key
procedure, the machine locks with the column in-
dicator showing CC. (CC indicates that a correction
card should be punched.) Manually insert a blank
card in the punch station and press the VER CORR
key to punch out the corrected card. When other than
80 column cards are used, the corrected card will ad-
vance to the stacker after the next feed cycle.
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3.1.22 VER/DUP (Verify or Duplicate) Key 3.1.24 VER RES (Verify Reset) Key

The VER/DUP key is used to duplicate or verify a ] . ) .
column or field of data from the previous record in T Verify Mode Only: Pressing the VER RES key resets

the output buffer. This key is inoperative unless a Ver a verify error condition and allows a second attempt
record has been keyed or read into output storage. RES . at verifying. If a verify error is signaled again, a reset
When this key is held down, it repeats the function at J is performed and the third keystroke rewrites storage

; with the new character. After the rewrite, perform a
a rate of ten fields/second in program levels 1-6, or . .
. character backspace and reverify; otherwise, the
ten columns/second in program level 0.

machine locks at the end of the field (column
indicator shows 88) and requires a field backspace
and reverification. (A character backspace may be
used to interrupt the error routine and allow addi-
tional verify attempts before a rewrite.)

On a Model 2 machine without the self-check
feature, this key is blank. With the self-check feature,
this key is named SC RES. On Model 1 and 3
machines without the self-check feature, this key is
named VER RES. With the self<check feature, this
key is named VER/SC.

e

Verify Mode: In a left-zero programmed field, VER/
DUP must be the first key pressed in the field; this
key is inactive in any other position of the field.

i s

3.1.25 REL (Release) Key

—, Funch Mode: The REL key moves the column
+| indicator through column 80, and regeneration of
}] manual fields is inhibited. The column indicator
advances to column 00 if REC ADV/CARD FEED is
set to MANUAL, or advances to column 01 of the next
record if REC ADV/CARD FEED is set to AUTO.
Fields programmed for auto dup past the point of
release are duplicated if AUTO SKIP/DUP is ON.

Verify Mode: With REC ADV/CARD FEED set to
AUTO, pressing the REL key causes a card to be
released without verification and without OK
punches in column 81; the card is stacked, and the
next card is fed. With REC ADV/CARD FEED set to
MANUAL, pressing the REL key moves the column
indicator to column 00 to await'operator action. (Use
the FEED key or the CLEAR switch to continue the
verify operation.) Fields programmed for auto verify
past the point of release are verified if the AUTO
SKIP/DUP switch is ON.

3.1.26 SKIP Key

A Punch Mode: The SKIP key initiates a skip to the end
of field definition. If thereisno field definition or if
:J the program is in level 0, this key provides a single
space.

3.1.23 CHAR BKSP (Character Backspace) Key

Each depression of the CHAR BKSP key causes one
manual column of backspacing, or unlocks the
keyboard. When used after an error in verify mode,
before rewrite, it resets the error condition and allows
additional verify attempts of the character in
question. When used after rewrite, it allows reverifica-
tion of the rewritten character.

Verify Mode: If the column in which the SKIP key is
pressed is blank, a skip without verification to the
end of that field is started. If the column is punched,
a verify error is signaled. In a programmed LZ
(left-zero) verify field, the SKIP key is operative only
as the first keystroke.
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3.2 KEYBOARD MAINTENANCE

3.2.1 Keystem Switch

Using two adjusting screws, reposition switch to
obtain 0.015- to 0.062-inch travel of switch lever
after switch transfers.

3.2.4 Latch Contact Assembly

With all latch assemblies restored and operating paa
touching the bottom of the permutation bar, a clear-
ance of 0.025 t 0.005” should exist between con-
tacts. When a pressure of between 18 gms and 30 gms
is applied to the center of the operating strap pad,the
contacts should close.

i
l

0.015" to
0.062"

D |
...... S

Bottoming
Position

U Adjusting Screw

Adjusting
Screw

3.2.5 Latch Contact Assembly

1. Remove latch contact assembly.

2. Form operating straps so the contacts close when
a pressure of between 18 gms and 30 gms (measured
at the center of the operating strap pad) is applied.
Replace latch contact assembly, pivot assembly
mounting bar to obtain a 0.025” * 0.005 air gap
between contacts on most latch contact assemblies.
Stationary contacts may be formed to obtain the
required air gap.

I

P tati
ermutation Bar Latch

1 Latch Stop Plate /C-\:snetr:f):y
0.045" +0.003" Operating Strap Pad

3.2.2 Permutation Bar Travel

1. Press Q key.

2. Lay 6-inch rule across top of permutation bars.

3. Tripped permutation bar should be 0.045%
10.003 inch lower than others.

4. Repeat for F, K, and BLANK COLUMNS keys.

Permutation Bar

Latch Stop Plate

Guide Bar Upper Front Bail Guide

Interlock Guide Bar Hook Su

Holding
Screw Adjusting Screw

Latch Pull-bar

3.2.3 Permutation Bar Travel

Loosen latch stop plate holding screws and adjust bail
stop plate adjusting screws to obtain 0.045%

Conversion Table

0
Co%°5 L_J

Permutation Bar
0.003-inch drop of permutation bar when key is Inches Millimeters
pressed. 0.003 0,08 — Restoring Bail
0.004 0,10
0.015 0,38
0.035 0,89
0.045 1,14 Bellcrank Shaft Latch Contact
0.062 1,57

Restoring Bail Armature

Restoring Bail Contact Assembly
Latch Stop Plate and
Adjusting Screw
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3.2.6 Restore Magnet

Magnet Yoke Assemblies

With all latch assemblies restored, place 0.004-inch
gage between restoring bail armatures and two restore
magnet cores. Hold restoring bail firmly in restored
position. This adjustment results in 0.003 to 0.006
inch clearance between the cores and armatures when
the armatures are in the energized position.

Adjust yoke assemblies so that restoring bail con-
tacts all latches evenly at point@.This should result
in maximum of 0.010-inch overtravel of latch over

latch bar.

Restoring Bail 0.002" to 0.005"
1 f
:ﬂ'— Pivot

—

Adjusting 3.2.7 Upper Permutation Support
Screws

@ Permutation Bar Comb

l Loosen two end screws in upper front guide rail and

four screws holding guide comb. Position comb for
. 0.010 +0.005-inch clearance between latch bars and
permutation bars (@ ). This clearance is to be
maintained for all positions at least 2 inches in from
first and last permutation bars.

5]

Upper Front
Guide Rail

Hook Support Bar \’H‘— 0.002" to 0.010"
Interlock Guide Bar \ m‘l]n

Relafci
Check
Léver

Restoring Bail Pivot

Adjust restoring bail pivot so that restoring bail
operates freely with clearance of 0.002 to 0.005 inch
with bail in deenergized position. Bail end play
should be 0.010 inch maximum.

B cuide Rair
Position upper front guide rail evenly for 0.002 to
0.010 inch clearance to permutation bars.

Bail Stop Screw

a. With keyboard restore magnets deenergized, adjust
bail stop screw for 0.002-inch minimum clearance
between restoring bail and latch arm of any
tripped latch assembly (point @ ).

b. Check that clearance between armatures and
center line of magnet cores is 0.030 inch maxi-
mum. If clearance is incorrect, adjustment 1 or 2 is

incorrect.
After performing these adjustments, check the

restoring bail contact adjustment (3 2.8).

0.003" to 0.006'~
Latch Pull=bar >

g >

Bail Stop Screw

Latch

Relatch Check

p

Latch B Latch Contact
atc ar

[=]

.010" Latch Stop Plate

~
YL _}~

NellgXals

3.2.8 Restoring Bail Contact

Movable Strap ) : .

Conversion Table 0.002" fo 0.015" @ With restore magnets deenergized, adjust restoring
Inches Millimeters bail contact assembly for 0.002- to 0.015-inch air
oo " space between movable strap and restoring bail

K , 3 - - . . -
0.002 0,05 insulating disk. Form operating strap to require
0.004 0,10 Restoring Bail 210 * 10 gram pressure to open contact.

0.005 0,13
0.008 0,20 Bail Guide
0.010 0,25 Mounting Bar
0.015 0,38 ;

0.030 0,76
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3.2.9 Column Indicator {with Backing Clamp)

CAUTION

Do not test light emitting diodes (LEDs) with an
ohmmeter or continuity checker. The power
rating of the LEDs is not high enough for such a
test.

. Remove keyboard cover.
Remove switch plate by removing four screws that
. hold it to cover.

3. Remove two screws holding column indicator
assembly to switch plate.

4. Remove backing clamp from LEDs.

5. Remove LEDs from window assembly and move
LEDs through hole in cover. Unplug column
indicator from logic gate and remove entire LED
and cable assembly.

6. When replacing column indicator, be sure to route
new cable in same way as removed cable. Be sure
that cable is not on top of data cable in noise
elimination cores, preventing cores from closing
correctly.

7. Center switch plate around REC BKSP push-

button and AUTO SKIP/DUP switch. Check that

switches and pushbuttons do not bind.

[\

o — . . e— —— — — — —

/ Backing Clcr;lp\\

LEDs |

l Switch Plate I

' ‘Top View Window Assemblyl
l LEDs Window Assembly

Backing Clamp |

\. -~ - == "]

Do)

Switch
Panel
Bracket

3.2.10 Switches

. Remove keyboard cover.

. Remove switch plate by removing four screws that
hold it to cover.

. Remove nut holding switch to cover; remove
switch.

4. When reassembling, center switch plate around

REC BKSP pushbutton and AUTO SKIP/DUP

switch. Check that switches or pushbuttons do not

bind.

om)

@)

—_——— =

Connector Pins
E : LED Board

3.2.11 Column Indicator (with 16 Pin Connector)

CAUTION

Do not test light emitting diodes (LEDs) with an
ohmmeter or continuity checker. The power rating
of the LEDs is not high enough for such a test.

g
@

. Remove keyboard cover.
. Remove switch plate by removing four screws that
hold it to cover.

3. Unplug 16-pin connector from column indicator
assembly. (Support the LED with your thumb and
ease connector off from one corner. This procedure
will prevent the LED assembly from flexing, which
could cause damage to the LED components.)

4. Remove two screws holding column indicator
assembly to switch plate.

5. When replacing 16-pin connector, align orange lead
with mark on LED and lead-in one end pin first.
This will align connector for easier mounting (do
not bend pins as this will damage the connector).

6. If replacing column indicator cable, be sure to route
new cable in same way as removed cable. Be sure
that cable is not on top of data cable in noise
elimination cores, preventing cores from closing
correctly.

7. Center switch plate around REC BKSP push-
button and AUTO SKIP/DUP switch. Check that
switches and pushbuttons do not bind.

[N

| N 11 LJ L

16 Pin Connector

e

Top View T

N
| L———2d 2377 \Switch Plate l
Window Assembly l

I LED Window Assembly

/
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3.2.15 Keytop

. Remove keyboard cover and bottom shield.

2. Insert straightened paper clip through slot in lower

portion of keystem below guide plate. (This
prevents cutting the nylon retaining wire.)
. Place keyboard in opening on reading table.

CAUTION
Do not hold the keytop by its sides; sideward
motion may break the keystem.

. Hold front and rear parts of keytop with key
button removal tool (part 9900373). Lightly move
keytop from front to rear and pull up on keytop.
. To replace keytop, insert follower rod (typewriter
service tool, part 1012444) through keystems
above upper plate and rubber bumper. Press new
keytop onto keystem until fully seated. Keytop
will then be aligned with keytops that are nearby.

3.2.16 Keystem

. Remove keyboard cover and bottom shield.

2. Remove nylon retaining wire to free required

keystem.

. Lift key from unit while holding end of latch
pull-bar clear of stem. Be careful that the keystem
spring does not drop into the unit.

. To reassemble, hold latch pull-bar free of latch
and allow keystem bellcrank to rotate into key-
stem. Be sure that spring is assembled on keystem.
Test position for binds.
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3.2.17 Separate the Key and Permutation Units

1. Remove keyboard cover and bottom shield.

2. Remove two screws from top and bottom

3. Slide key unit out of permutation unit. Be careful
that the Y-pull-bar does not hook on the center
support screw.

4. Check clearance of latch to pull-bar when

reassembling.

Latch Pull-bar

Interlock Guide Bar ok Support Guide Upper Front Boil Guide

Guide Plate

Bellcrank Shaft

.
Restoring Bail

Restoring Bail

3.2.18 Latch Pull-bar

. Separate key and permutation units.
. Slide out correct bellcrank shaft rod (follower rod

aids in reassembly) until pivot rod disengages from
bellcrank.

. Remove faulty latch pull-bar.
. Insert new pull-bar from top, engaging bellcrank

with keystem.

. Reassemble keyboard. Check clearance of latch to

pull-bar.

O (o)
0% j\ C0%°0

Latch Stop Plate and
Adjusting Screw

Latch Pull=bar

\\

Do L)

Clearance between
these two points

3.2.19 Latch Assembly

1. Separate key and permutation units.

2. Remove wires from all keystem contacts and
restore magnets.

3. Loosen two mounting screws and remove
restoring bail contact assembly.

4. Remove restoring bail by taking out one screw
from one pivot and turning pivot block away
from armature.

5. Remove latch contact mounting bar.

6. Remove four screws from latch stop plate.

7. Remove two springs on latch assembly to be
removed. (The longer spring belongs between the
latch and relatch check lever.) ‘

8. Remove center support screw from upper latch
assembly guide.

9. Set unit on back. Hold hook support bar while
removing three screws that hold it; remove pivot
SCIew.

10. Set permutation unit upright while holding hook
support bar.

11. Slide hook support bar off to show interlock
disks.

CAUTION
When an interlock is removed and the latch is
tripped off, the latch bar can jump out.

12. Lift out interlock disks near latch assembly to be
removed. The latch is free to come out of the
bottom.

The figure shows the correct position of 44
interlock disks for an alphabetic keyboard.
After reassembling, check all adjustments.
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3.3 KEYBOARD OPERATION

Press Key )

Keystem Pushes
Bellcrank

:ev{::: "'M:',::;O"k n Keystem Switch Transfers
Pull-bar Forward (Not on All Keys)

Latch Assembly Drops
Off Latch Bar

Permutation Bor Dropsk
and Makes Latch Contact

Latch Contact Is Decoded

[to Write Proper Bit Pattern
into Buffer. Restore Signal
Returned to Keyboard

Restore Magnets Energize
lond Attroct Restoring Bail

Restoring Bail Lifts
Latch Assembly, Opening
Latch Contact

Latch Engages Latch Bar.
Latch Pull=bar Hook

Engages Latch

Keyboard Interlocked

1. Key for latch B is tripped.

2. B moves interlock disks.

3. Key for interlock D is pressed, but
interlock disk prevents tripping.

Latch Latch Being Pulled  Latch Bar
\ by Pull~bar

Interlock Disk
D /_

N

Keystem Bellerank \

Permutation
Bor
Latch Contact (Normal) E
Normat
Latch Pull=bar
Reed Spring
Latch
Pull=bar
Rubber
Bumper
Pushb
Key Pushbutton Relatch Check Lever
Interlock
Disks
Permutation Bar
Restoring Bail
Keystem

Keystem
Bellcrank

Lateh C

Latch Pull-bor
Reed Spring

Latch E
Assembly
Pivot

Restore
7 Magnet

Restoring Bail

P .
Latch Contact (Transferred) e ermutation Bar

Tripped
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3.4 ELECTROMAGNETIC COMPATIBILITY (EMC)

EMC is the design necessary to allow a system to
operate correctly under electrical and magnetic noise
conditions.

Because transistors require significantly small signal
and voltage levels, and operate in fast circuits,
high-frequency, electrical-interference noises increase
the machine sensitivity. Most large machine system
rooms are protected against noise, whereas the 129
must operate in the usual keypunch room.

3.4.1 Electrostatic Discharge (ESD)

Electrostatic discharge (high-frequency noise) affects

machines in three ways:

1. Direct discharge to machine frame, causing ground
shift.

2. Discharge current path to any grounded item by
arcing, causing emission of radio-frequency
energy.

3. Discharge to a grounded item, common to system
ground, causing ground shift.

Equipment discharge (metal to metal “arc) has
five times the negative effects on the machine
operation than personnel discharge (people to metal
“arc™). This is because of resistance differences.

3.4.2 EMC Design in the 129

Devices to reduce ESD have been added to the 129
design. It is necessary that all EMC devices be
correctly installed and maintained since, by design,
they work with one another.

The keyboard is the most sensitive area to electro-
static discharge (ESD) or high-frequency noise effects
within the 129.
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Rear Cover Tabs

Noise Elimination Cores

There is one noise elimination core made up of two

‘halves. This core goes around the keyboard data cable

and column indicator cable and is mounted inside the
machine over the power supply. The cable is within
the halves of the core and must allow the core halves
to seat together. To be certain the cores are seated
correctly and the cable is free, move the cable within
the cores.

/ Noise Elimination Cores 2
A N, Ground Straps
Aluminum Strip

Ground Straps

Two ground straps are connected between the reading
board supports and the machine side mounts. One
strap is at the left front of the machine and the
other is at the right rear of the machine.

Aluminum Strip )

The keyboard frame mounts rest on conductive strips
in nylon mounts, and a 2-inch wide aluminum strip is
connected to the frame.

CAUTION
Keep the conductive strips in the nylon mounts free
from oil, dirt, or card chips that might insulate
instead of conduct. Be sure that the aluminum strip
has no breaks in it and is connected tightly to the
underside of the reading board.

Do not change the routing. The strips must be
clamped by the frame screws and the side mounting
SCIews.

Bottom Panel

The metal panel under the keyboard provides
shielding from emission and draws off ground shift
effects into the frame ground. This panel has a
stripped and soldered area for good connection to the
aluminum strips.

Rear Cover Tabs

On the rear cover are electrostatic discharge (ESD)
connections made up of copper strips in the lower
holes in the housing and soldered tabs on the rear
cover.

CAUTION
These areas are not to be colored and must be kept

clean.
The 29/59 covers are not to be used on, or in
place of, the 129 covers.




Ground Wires

In the keyboard are four ground wires that must be
replaced if removed. Two wires, one on each side of
the keyboard, run from the bottom frame to the
switch panel bracket. One wire runs from the
keyboard to the switch panel bracket; one wire runs
from the guide plate to the bottom frame.

Filter Capacitors

Power-line filter capacitors are in the metal housing
of the rear power on/off switch. Other machines
switching on or off in the area may cause failure if
the capacitors go bad or are incorrectly installed.

Twisted Pair Wiring

Twisted pairs of wire to the following units are used
to prevent electrical noise:

1. Punch drive optic (circuit breaker) photocell.

2. Card feed optic (circuit breaker) photocell.

3. Full stacker detect switch.

4. Direct punch CE switch.

Machine

Power Cord

Line power cord should only be coiled outside the
machine.

CAUTION

Coiling excess cord in the base of the case will cause
machine failures. Excess cord should be coiled
outside the machine or cut to the correct length.

Rear Power On/Off Switch

Electromagnetic Compatibility 3-11
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4.1 LIGHT SOURCE

4.1.1 Light Source

Note: Machines with serial numbers above 57,000
.use a miniature lamp in place of the light pipe.
Paragraph 4.1.1.1 does not apply to these machines.

1. Check that there are no shadows within 5/32 inch
of light pipe.

2. Set CE meter to 15V dc scale. Connect negative
meter lead to ground (D08 or EC3-B) and probe
each photocell at edge connector or gate location
(see chart).

Note: Use only SLT jumpers (part 961431 or
961432) on the meter when probing the board.

The results should be:
2.5V dc minimum with a card registered at
punch/read station.
0.4V dc maximum with no card at punch/read

Light Pipe Mounting Bracket

Adjusting Screws (3)

Section 4. Optical System

4.1.3 Light Source and Read Optics
(Light Pipe Machines)

Adjust light pipe so that 3/4+1/8 inch of pipe extends

from mounting bracket.

1. With power on, adjust R3 (located in power
supply; see Section 8) for lowest obtainable
voltage with meter connected to TB2-3 and
ground.

2. Place a blank card against end of light pipe and
look for circle of light through card.

3. Loosen two screws on light pipe bracket and
center light spot around light pipe vertically;
tighten screws.

4. Loosen three holding screws on base of lamp and
center light spot around light pipe horizontally;
tighten screws. There should not be any visible
shadows within 5/32 inch (about) of light pipe.

5. Set CE meter to 15V dc scale; connect positive

station.
3. Perform light source and read optic adjustment

Adjusting
Screws

meter lead to EC3-H or T3B02 (photocell 12) and
negative lead to ground. With no card at read

(4.1.3, 4.1.4), as required. (2 Places)

4.1.2 Optical System Cieaning

The optical system should be cleaned at least once a
year. All fiber optic components should be cleaned
with IBM Cleaner (part 450608). Dampen a lint-free
cloth and wipe both ends of the fiber optic units. Use

a dry, clean cloth and wipe any film left by the
cleaner.

CAUTION
Apply a minimum amount of cleaner. The cleaner

No shadows within
5/32". Light spot

Light Pipe

centered around

station, adjust R3 for maximum of 04V dc

indication on meter. .
6. Measure remaining photocells at T03 (U03 for

VLCD machines) or edge connectors; adjust R3 so
that all 12 photocells indicate 0.4V dc or less.

7. Set CE meter to ac scale and connect leads to
TB2-3 and ground. Note indication on meter.
Adjust R3 for 1+0.2V above noted reading but so
that voltage does not exceed 5 volis.

8. Register blank card at read station. Check all 12
photocells. Meter must indicate more than 2.5V
dc on each photocell.

must be used only on the optic units or on the light pipe. 4.1.4 Light Source and Read Optics
upper and lower throat components of the read {Miniature Read Lamp Machines)
station. The cleaner may damage other materials. 1. Set CE meter to ac scale and connect leads to
lamp terminals. With power on adjust R3 (located
DAN(.;ER . o in power supply; see Section 8) to obtain a reading
Cleaning the light source (glass) while it is hot may of 4.2 £ 0.1V ac on CE meter.
cause burns. Photocell  |Edge Connector T3 * A = = == = 2. Set CE meter to 15V dc scale. Connect negative
PC12 EC3-H 802 8 meter lead to ground (D08 or EC3 - B) and probe
Clean bulb and remove dust from base. réo! e b s each photocell at edge connector or gate location
PCt EC3-E BO5 .
Remove read optic block or throat plate; clean L’§§ 522:2 £§ ﬁ (see chart).
block and aperture. Common o Do 5
(?lean lamp and photocard on card feed and punch bes EC4-D 809 Edge Connector Layout Conversion Table
units. . ) . gg EE::FG ::; (Located on Back of Card Feed Unit) Inches Millimeters
Clean light pipes and light source (bulb). PCo EC4-H 813 78 308
Note: U3 for VLCD machines gﬁz ) 1;32

Light Source  4-1



4.2 PUNCH/READ STATION

4.2.3 Read Station Light Block (Light Pipe Machines)

1. Remove punch station cover. Remove punch

4.2.1 Punch/Read Station

. . ressure rail cover.

For a service check on the punch/read station, refer ¢ Light Block g 2 pRemove WO SCrews e that hold light block to

to 4.1.1 and perform same check. with Miniature Lamp @ chip tube assembly. Lift out light block, taking
out channel 9 end first.

3. Remove light pipe from mounting bracket. Push
light pipe through clamp and feed frame, being
careful not to bend light pipe excessively.

To replace the assembly, reverse the procedure. Be
sure that the grommet near the optic housing is
positioned so that it will not be damaged by the print
unit.

Light Block
with Light Pipe

4.2.2 Photoboard and Aperture Plate

1. Perform steps 1 and 2 of read station light block
removal (4.2.3). @

2. Place blank card between die and stripper to keep A
card chips out of card path. @

3. Remove four screws e that mount chip tube
assembly to punch die stripper.

4. Remove light block screws @ at upper and lower
ends of chip tube.

5. Remove optic support bar mounting screw Q
and remove support bar.

6. Remove chip tube and optic support bar. Remove
three aperture plate and three photoboard mount-
ing screws @

7. Pull down slightly on photoboard cable from
beneath transport; using spring hook, pick up
aperture plate, being careful not to engage photo-
board as well. If photoboard is to be removed,
continue with steps 8 and 9.

8. Untape photoboard cable and unplug it at termi-
nal.

9. Push photoboard cable upward from beneath
transport and pull with spring hook.

To reassemble, reverse the procedure. Be sure that
all chips are removed from the die before reassem-
bling the chip tube, aperture plate, and photocell
board. Cable leads should be perpendicular to the
surface of the photoboard. Tighten the top aperture
screw first, then tighten the bottom screw.

4.2.4 Read Station Light Block
{Miniature Lamp Machines)

1. Remove lamp terminal connectors.

2. Loosen locknut and unscrew lamp. Do not use
lamp terminals for this purpose.

3. To replace, screw lamp into block, leave a 0.003 to
0.010inch gap between lens and optic face. A strip
of IBM card may be used to set this gap.

Chip Tube and Pressure Roll
Assembly \

4. Tighten locknut and remove card.

5. Replace lamp cable push on connectors. Ensure
that cable does not lie in chip chute.

4.25 Chip Tube
Perform steps 1 through 5 of the photoboard and
aperture plate removal/replacement (4.2.2 ).

To reassemble, reverse the procedure, being sure
not to lose the pressure roll spring and that the
pressure roll operating pin is properly engaged.

Die and Stripper Assembly Photoboard

Aperture Plate

4-2 129 (Serial Numbers 20,000 and Higher)TM
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4.3 CARD FEED PHOTOCELL ASSEMBLY

4.3.1 Card Feed Photocell

1.

With card feed (CF) clutch latched at 0°, turn
machine power off and set CE motor switch to off
position. Turn machine power on.

CAUTION
Always turn machine power off before changing
the position of the CE switch.

Do not use meter clips on the SLT pins; use only
the SLT probe when metering from an SLT pin.
Be careful not to ground or short the panel pins
together.

. Set CE meter to 15V dc scale. Connect positive

meter lead to N4JO7. Connect negative lead to
ground.

. Trip CF clutch and manually advance drive mecha-

nism. Meter indication should drop to a down
level (0.0V to 0.7V dc) at 5°+1°.

Perform CF photocell adjustment (4.3.3), as
required.

. Photocell lens should be clear of timing disk by

0.070+0.020 inch.

4.3.2 Card Feed Lamp

Photocell

e

Photoboard

)
&

2\

Locator
Screws

- Set CE meter to 15V dc scale. Connect positive

4.3.3 Card Feed Photocell

. Turn machine power off and set CE motor switch

to off position.

CAUTION
Always turn machine power off before changing
the position of the CE switch.

Do not use meter clips on the SLT pins; use only
the SLT probe when metering from an SLT pin.

Be careful not to ground or short the panel pins
together.

meter lead to N4JO7. Connect negative lead to
ground.

. Trip CF clutch and manually advance drive mecha-

nism until 5° is indicated on CF index.

. Loosen four screws that hold photocell assembly

to bracket. Loosen locator screws.

. Slide assembly up or down until meter indication

just drops to a down level (0.0V to 0.7V dc);
tighten four mounting screws. Tighten two locator
screws to within 0.001 inch of bracket.

. Perform CF photocell service check “4.3.1).
. Be sure photocell lens clears timing disk by

0.070+0.020 inch.

CF2 4.3.4 Card Feed Photoboard
1. Remove four screws that hold assembly to S Ft - Remove four screws that hold photoassembly to
bracket. Remove assembly from machine. @ POR bracket. Remove assembly from machine.
2. Remove two lamp wires from cable connector. @ KB020 - Remove two wires from edge connector to photo-
3. Remove lamp and grommets from bracket ; remove @ [ board.
grommets. On reassembly, be sure that shoulder [ CFa . Remove two screws that hold photoboard to
on lamp is flush against first grommet. L assembly ; remove board.
To reassemble, reverse the procedure. Perform the bor To reassemble,’reverse the procedure. Perform the
CF photocell service check (4.3.1). R " CF photocell service check (4.3.1).
CF2 KB020
4.4 CARD FEED PHOTOCELL OPERATION
Disk
Photoboard Loai 0° 20° 40° 60° 80° 100° 120° 140° 160° 180° 200° 220° 240° 260° 280° 300° 320° 340° 360°
o< L e e e A I e e R
5° 85° 33°  345°
2.2V 0 o < >> < H—H» Photocell _mm
CF . I -
Ac Common <

Ccr3 - —_—
Se———

— CF2  fum m—
m—

= Conversion Table CF4
Inches Millimeters
0.001 0,03
0.020 0,51
0.070 1,78

Punch/Read Station, CF Photocell, Punch Drive Photocell  4-3



4.5 PUNCH DRIVE PHOTOCELL ASSEMBLY

45.1 Punch Drive Photocell

1.-Turn machine power off and set CE motor switch
to off position. Turn machine power on.

CAUTION
Always turn machine power off before changing
the position of the CE motor switch.

Do not use meter clips on the SLT pins; use only
the SLT probe when metering from an SLT pin.
Be careful not to ground or short the panel pins
together.

2. Set CE meter to 15V dc scale and connect positive
meter lead to N4J10. Connect negative meter lead
to ground.

3. Meter should indicate an up level (2.0V to 6.0V
dc).

4. Trip punch clutch and manually advance drive
mechanism until meter indication drops to a down
level (0.0V to 0.7V dc). This should occur at
5°+1°

5. Perform punch drive photocell adjustment (4.5.3),
if necessary.

4.5.2 Punch Drive Photolamp

1. Remove two screws that hold punch drive photo-
cell assembly bracket to punch unit; remove
assembly. (On reassembly, be sure that these
screws are against the bottom of the hole before
tightening them.)

2. Remove four screws that hold photoassembly to
bracket.

3. Remove wires from cable connector to lamp.

4. Remove lamp and grommets from assembly.

5. Remove grommets from lamp.

To reassemble, reverse the procedure. Perform the

_puaich drive photocell service check (4.5.1).

4.6 PUNCH DRIVE PHOTOCELL OPERATION

Disk

2.2Vac

4-4 129 (Serial Numbers 20,000 and Higher) TM

Onom)

PC

Photoboard

FL

Photoboard \

Mounting Bracket /

‘Locator Screws

A A
_I FL
B
A
C POR
P& R Not A
S Not A A P3
3 B B Not C
Not A A LI FL B
NotC | Not A A P5
POR Not P
P2 | Nots
Not P oR Pé
Not P Not B A
Not A A —— C NotC |
B FL
P
POR A A P7
P7 R Not C Not B
KB021
345°360° 0° 20° 40° 60° 80° 100° 120° 140°
| 1 | | | | | | | |
| 50 65 °
PO ee—
A i
Logic B _i__—
C
H -
P eee—
Conversion Table P5 1 |
1
Inches Millimerers PO S—
P7 |
0.001 0,03 |*——Ciutch Unlatches

4.5.3 Punch Drive Photocell

. Turn machine power off and set CE motor switch
to off position. Turn machine power on.

CAUTION
Always turn machine power off before changing
the position of the CE motor switch.

Do not use meter clips on the SLT pins; use only
the SLT probe when metering from an SLT pin.
Be careful not to ground or short the panel pins
together.

. Set CE meter to 15V dc scale and connect meter
positive lead to N4J10. Connect negative lead to
ground.

. Manually trip punch clutch and advance drive
mechanism until 5° is indicated on punch index.

. Loosen four screws that hold assembly to bracket.
Loosen two locator screws.

. Position photocell assembly so that meter just
switches from an up level (2.0V to 6.0V dc) to a
down level (0.0V to 0.7V dc).

. Tighten four mounting screws. Tighten two
locator screws to within 0.001 inch of bracket.

. Perform punch drive photocell service check
(4.5.1).

4.5.4 Punch Drive Photoboard

1. Remove two screws that hold punch drive photo-
cell assembly bracket to punch unit. (On re-
assembly, make sure that these screws are.against
the bottom of the hole in the punch unit before
tightening them.)
2. Remove wires from cable connector to photo-
board.
3. Remove two screws that hold photoboard to
assembly ; remove board.
To reassemble, reverse the procedure. Perform the
punch drive photocell service check:(4.5.1).

160° 180° 200° 220° 240° 260° 280° 300° 320° 340°
! I ! [ I | [ I
160° 1900 250° 315° |

lﬁ

Clutch Latches — |




5.1 DRIVE MECHANISM
o Contains the motor, reduction drive, and stepping
motor.

e Motor and drive power the card feed, punch

mechanism, and continuously running transport
rolls.

e Stepping motor advances the card through the
punch/read station.

5.1.1 Transport Rolls End Play

Position rubber transport rolls on drive shafts to ,
prevent binds; allow 0.003-inch maximum end play. l

i

0.003" Maximum End Play

To Punch Clutch Pulley

Drive Mechanism

Conversion Table
Inches Millimeters
0.003 0,08
0.005 0,13
0.010 0,25
1/32 0,79
1/4 6,35

Section 5. Card Transport

Die

/
N ay
Yl

SONNNN

Stripper
Casting

'\

Feed Wheel

—s-{l=-0.005" 1 0, 070"

5.1.2 Feed Wheel

Clamp feed wheel on stepping motor shaft with
0.005 to 0.010 inch between side of feed wheel and
surface of die and stripper casting.

5.1.3 Punch Drive Belt Tension and Pulley
Alignment

Position motor, using elongated holes in motor
bracket, so that a force of 290+80 grams produces a
1/4-inch deflection of punch drive belt.

Hold one edge of a straight edge against face of
punch drive pulley. Position motor so that V-belt

pulley is aligned with other end of straight edge
within 1/32 inch.

Drive Mechanism  5-1




5.1.4 Main-Drive Cog Belt Tension Adjustment

Main Casting
) w Turn the fine tension adjusting screw so that a force
J of 400 * 200 grams produces a 0.187 inch deflection
of the belt midway between pulleys.

Pulley Hub

Compound Pulley

0.187 in.
4,7 mm

400 = 200 GR

Punch Drive

Belt
@- Punch Drive Pulley

Main-Drive Cog Belt

Motor V-belt Pulley

5.2 DRIVE MECHANISM OPERATION

Drive Mechanism

Conversion Table Feeding, Registering,
Inches Millimeters and Stacking Mechanism
0.020 0,51
3-7/32 81,74 CF Clutch
3-5/16 84,12
3-15/32 88,09
3-9/16 89,05

Reduction Drive

Punch Clucch

Feed Wheel

Stepping Motor

B-2 129 (Serial Numbers 20,000 and Higher) TM




5.3.1 STEPPING MOTOR (Light Pipe Machines)

5.3.1.1 Stepping Motor

A low-tolerance, 1-ohm,1.0% resistor is in series with
the stepping motor and variable resistor. The low-
tolerance resistor is on the back of the card feed unit
at edge connector 1H and edge connector 1D. Before
performing this service check, allow the machine to
warm up for a minimum of 15 minutes. ‘

1. Using CE voltmeter on a dc scale, connect + lead

to EC-1H and — lead to EC-1D.-: ‘

2. A reading of 1.8 to 1.9 volts across resistor
indicates stepping motor is within correct electri-
cal tolerances.

This is only a stepping motor check, not an
adjustment.

5.3.1.2. Stepping Motor

This is a critical adjustment and should not be
performed to overcome other problems. This adjust-
ment should only be performed if APM tests indicate
adjustment is necessary. Before performing  this
adjustment, allow the machme to warm up for a
minimum of 15 minutes.

Use low-tolerance dc voltmeter (part 460879),
available in branch office, to make all electrical
stepping motor adjustments.

CAUTION
Do not short out the wvariable resistor while
performing this adjustment.

1. Make sure variable resistor clamping screw is tlght
while taking meter reading.

2. With meter set on low dc scale, connect + lead to

EC-1H and — lead to EC-1D.

3. Adjust variable resistor (located in light source

assembly underneath card feed unit) for a reading
of 1.8 to 1.9 volts. This reading of 1.8 to 1.9 volts
indicates motor current flow of 1.8 to 1.9 amperes.

Variable Resistor
(Located in Light Source Assembly)

Stepping Motor

Feed Wheel

2))

5.3.1.3. Stepping Motor

. Turn machine power off.
. Remove center card guides and center bed plate.
. Remove chip tube and light block assembly.
. Position setscrew on feed wheel clamp so as to
have access to it.
Turn machine power on to lock shaft.
Loosen setscrew on feed wheel clamp.
Remove three screws in stepping motor bracket.
Slide feed wheel off stepping motor shaft and
remove stepping motor.
To reassemble, reverse the procedure. See feed
wheel adjustment (5.1.2).

@z

N w

Low=tolerance, 1-ohm, 1.0% Resistor
ocated on Back of Card Feed Unit)

Stepping Motor Assembly

Drive Mechanism Operation/Stepping Motor 5-3-1



5.3.2 STEPPING MOTOR (Miniature Lamp Machines)

5.3.2.1 Stepping Motor

A low-tolerance, 1-ohm, 1.0% resistor is in series
with the stepping motor and variable resistor. The low-
tolerance resistor is located in the power supply at
edge connector 2E and edge connector 1E. Before
performing this service check, allow the machine to
warm up for a minimum of 15 minutes.

1. Using CE voltmeter on a d¢ scale, connect + lead
to EC-2E and — lead to EC-1E.

2. A reading of 1.8 to 1.9 volts across resistor
indicates stepping motor is within correct electri-
cal tolerances.

This is only a stepping motor check, not an
adjustment.

5.3.2.2. Stepping Motor

This is a critical adjustment and should not be
performed to overcome other problems. This adjust-
ment should only be performed if APM tests indicate
adjustment is necessary. Before performing this
adjustment, allow the machine to warm up for a
minimum of 15 minutes.

Use low-tolerance dc voltmeter (part 460879),
available in branch office, to make all electrical
stepping motor adjustments.

CAUTION
Do not short out the variable resistor while

performing this adjustment.

1. Make sure variable resistor clamping screw is tight
while taking meter reading.

2. With meter set on low dc scale, connect + lead to
EC-2E and — lead to EC-1E.

3. Adjust variable resistor (located in the power
supply) for a reading of 1.8 to 1.9 volts. This read-
ing of 1.8 to 1.9 volts indicates motor current flow
of 1.8 to 1.9 amperes.

5-3-2  Drive Mechanism Operation/Stepping Motor

Stepping Motor

Low Tolerance Resistor

Insulation stripped
to permit probing

Stepping Motor Variable

) (ﬁ/

Miniature Lamp
Variable Resistor R-3

Power Supply Variable Resistor Cluster Stepping Motor Assembly

Feed Wheel

5.3.2.3 Stepping Motor

. Turn machine power off.

. Remove center card guides and center bed plate.
. Remove chip tube and light block assembly.

. Position setscrew on feed wheel clamp so as to

have access to it.

. Turn machine power on to lock shaft.
. Loosen setscrew on feed wheel clamp.
. Remove three screws in stepping motor bracket.
. Slide feed wheel off stepping motor shaft and

remove stepping motor.

To reassemble, reverse the procedure. See feed
wheel adjustment (5.1.2).
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5.4 STEPPING MOTOR OPERATION
o Isa sealed unit.

e Operates from an 18V dc source.

e Rotates 1.8 degrees for each step.

e Four steps are required for one card column.

The stepping motor used in the 129 is a brushless dc
motor. It has a soft iron rotor with 50 “teeth,” and a
stator with 48 teeth and 8 pole windings. Current is
supplied to the motor through two stator windings at
a time. When current flows through a set of windings,
an electromagnetic field builds up between two stator
poles. The magnetic flux passes through the iron
rotor, forcing it to rotate to a point where teeth on
the rotor are aligned with teeth on the stator.

As long as current continues to flow through the
same two windings, the rotor remains in the same
alignment with the stator; that is, the rotor is
electrically detented. If an attempt is made to rotate
the rotor manually, the motor will appear to be
frozen. For the rotor to rotate, the set of windings
must be deenergized and another set must be
energized.

Motor control circuits energize the stator windings
in a four-step sequence that steps the rotor 1/4 of a
tooth (1.8 degrees) for each different set of energized
windings. Four steps are required to advance a card

one column.
Whenever machine power is on, LP1 and LP3 are

energized, electrically detenting the rotor, to prevent
the feed wheel from turning. Card punching (or

reading) occurs only when the rotor is detented.
The stepping motor has no electrical brushes or

gears, and requires no maintenance. It should never
be opened or disassembled.

Windings Stator Rotor

129 (Serial Numbers 20,000 and Higher) TM

Step Windings Energized Active LPs
0 A and B LP1 and 3
1 B and C LP1 and 4
2 Cand D LP2 and 4
3 D and A LP2 and 3

4(0) A and B LPt and 3
1 Band C LP1 and 4

To reverse direction of
rotation, sequence order
is 0-3-2-1-0.

Switching Sequence

In this diagram, the rotor has 18 teeth and the
stator has 16 teeth. The 129 stepping motor operates
in the same manner, except the rotor has 50 teeth
and the stator has 48 teeth.

Column
Advance
Pulse

&

&

LP3

LP4
LP1
LP2

Stator Rotor

Winding Connections

1 Card Column

1 Card Column

|

11.58 ms) 2.66 ms

CR23

la -< ol
11.52 ms (2 Buffer Cycles) 11.52 ms (2 Buffer Cycles)
- ! ! ) —m | ! ] —
I 1 1 1 1 | 1 |
| ' | —I ! 1 ! #___I
} 7 ] T
i | | by i ! !
] | ]
[ ] | 1 ! | 1 |
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55 CARD FEED CLUTCH

e Controls feed knives, card aligner fingers, pusher
arm, CF timing disk, pressure roll opening device,
and stacker. 0.011

o Is a dog-and-multitoothed ratchet clutch.

Locknuts

e Is controlled by card feed clutch magnet.

0.003"

0.032" o0 0.036"

@ 5.5.3 Card Feed Shaft End Play

Adjust two locknuts on stacker end of CF shaft for
l 0.003- to 0.011-inch end play.

5.5.1 Card Feed Clutch

Add or remove shims (part 305271) to obtain
0.003-inch clearance between armature and core t
when armature is in attracted position.

(=)

Magnet Unit
ounting Screw:

.001" t0 0.010"

230 to 250 groms

5.56.2 Antibackup Device

Position antibackup device , with clutch latched
at 0°, to have overthrow clearance of 0.001 to
0.010 inch between .antibackup device and
clutch latch disk.

Armature

Ratchet

100 to 120 grams

Antibackup
Device

0.000" to 0.005"
(Top View) Card Feed Cluté¢h

Position antibackup device, with clutch latched

at 0°, to have sideward adjustment 0.005 to
0.000 inch (even) with clutch latch disk.

Conversion Table Conversion Table
Inches Millimeters Inches Millimeters
0.001 0,03 0.011 0,28
0.002 0,05 0.012 0,30
0.003 0,08 0.032 0,81
0.005 0,13 0.036 0,91
0.010 0,25

Note: Shaded gears and shafts are continuously

running; unshaded gears and shafts are clutch con-
trolled.

C}ard Feed Clutch
Ratchet Assembly
(Not Pinned to Shaft)

Horizontal Card
Feed Shaft

Card Feed Shaft

.5.4 Card Feed Clutch

Adjust magnet yoke adjusting screw to obtain
0.032- to 0.036-inch clearance between arma-
ture and yoke.

Form armature spring to provide 100- to
120-gram downward pressure and 230- to
250-gram outward pressure.

Position CF magnet unit to obtain
0.012 * 0.002-inch unlatching clearance
between armature and CF dog when armature is
attracted and dog is resting on top of a ratchet
tooth. With clutch latched at 0°, there should
be minimum of 0.005-inch clearance between
dog and ratchet teeth.

Stepping Motor/CF Clutch 5-5



5.6 CARD FEED CLUTCH OPERATION Magnet

Not Ver Rewrite Ctrl
RA On

Col 82 Lth A
Not Clear
Not Stacker Switch Card Feed Cycle
Not Clear
Not R/P Card Lever A
Feed Key On

Not Stacker Sw
Register Cycle

Clutch latched. Magnet energized; Dog engages tooth Latch disk rotates Dog engages Dog pivots out Clutch relatched.
dog drops to ratchet. in ratchet. with ratchet; armature. of tooth.
magnet deenergizes.

5.7 INHIBIT CARD FEED MAGNET 5.8 INHIBIT CARD FEED MAGNET OPERATION

e Prevents the feed knives from feeding a card
during a register cycle.

Res Key
Rd Lth

R
Ver Corr Cycle °

5.7.1 Inhibit Card Feed Magnet

1. Latch magnet contact type only:

Adjust armature backstop screw until latch @
magnet contacts rise 1/32 inch (0.031 inch) l
off their supports.

2. Loosen magnet mounting screws and position
yoke so that armature strikes lower arm of
yoke when 0.010-inch feeler gage is placed
between armature and core; tighten mounting
SCIEwsS.

3. Armature return spring type: .

Adjust the backstop screw to obtain 0.046-

inch clearance between the armature tip and

the lower magnet yoke; tighten locknut.

Latch magnet contact type:

Turn backstop screw two turns counterclock:

wise; tighten locknut.

Not R/P Cd Lv

, Register Cycle

Latch Magnet Contacts FL

(on some models) for :
tension only Read Lth POR

Not CF4

.046" with armature
n the deenergized

position

Feed Cycle Register Cycle

Backstop Screw

Armature Return
Spring

>

Magnet Mounting
Screws

Card Feed
Cam Follower

Arm

Loosen bracket mounting screws and move
assembly to provide 3/64-inch (0.047-inch) clear-
ance from latch magnet armature to tip of @
cam follower arm when magnet is deenergized,
and 0.005- to 0.012-inch latching clearance when
magnet is energized; tighten mounting screws.

Bracket Mounting
Screws

Cam Follower

Conversion Table

Inches Millimeters Card feed cam Magnet energizes and

- foliower aliowed prevents cam foliower
0.005 0,13 to operate. from operating.
0.010 0,25

L 0.012 0,30
0.005" to 0.012" 0.031 0,79
0.046 1,17

0.047 1,19

B5-6 129 (Serial Numbers 20,000 and Higher) TM
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5.9 CARD FEED MECHANISM

e The hopper stores the cards to be processed.

The feed knives feed the cards from the hopper.
The feed rolis move the card to the aligner fingers.

The aligner fingers push the card downward
against the pressure rails.

5.9.1 Card Feed Knives

With CF latch armature and cam follower arm
engaged, loosen feed knife locking screws and adjust
both knives evenly to give clearance of 0.015 inch
(0.040 inch maximum) from feed knife projections to
top edges of cards in hopper.

5.9.2 Magazine Springs
Form magazine springs to lightly touch feed bed.

5.9.3 Throat Knife

Adjust throat block to place high edge in direct line
with top edge of throat knife. Adjust throat knife for
0.008- to 0.010-inch opening. If throat block is
, correctly adjusted, 0.008-inch gage passes freely
" between knife and block edges in three directions,
but 0.010-inch gage does not.

5.9.4 Punch Station Card Guide

Position punch station card guide for 0.020- to
0.030-inch clearance between card guide and card bed
at nearest point. Guide must not interfere with cards
entering punch station or allow warped cards to strike
end of die.

0
l

0.015" to 0,040"

Guide Rail

Card Pusher Assembly

Card Feed Unit

0.020" to 0.030"

5.9.5 Card Pusher Plate

Remove stud that keeps pusher assembly from
coming off rear of hopper. Move pusher plate toward
rear of machine until drive gear disengages rack.
Insert screwdriver into shaft slot and turn screwdriver
4 to 4-1/2 turns clockwise. Allow gears to evenly
engage rack; replace stud. There should be 450-gram
pressure on pusher plate with one card in hopper.

5.9.6 Punch Station Guide Rail

1. Overlap two blank cards by about ten columns
and tape them together to serve as straight edge.
Make sure that top edges of cards are straight.

2. Remove clear plastic card guide from center bed
plate.

3. Press card release pushbutton and insert taped
cards in punch station until overlapped portion of
cards is between die and stripper. Make sure that
top edge of card is squarely against upper guide
(master) rail in center bed, then release card
release pushbutton.

4. Loosen guide rail holding screws and position
guide rail to evenly touch top of card in punch
card bed; tighten holding screws.

5.9.7 Card Aligner Fingers

With cam follower on high dwell of cam, adjust
eccentric so that aligner fingers are 0.035 to 0.055
inch past guide rail and eccentric is in position to give
earliest finger motion (movement begins at 10° to
12°). Be sure that card slips off fingers correctly
before it is held by feed wheel.

Conversion Table
Inches Millimeters
0.008 0,20
0.010 0,25
0.015 0,38
0.020 0,51
0.030 0,76
0.035 0,89
0.040 1,02
0.055 1,40

Inhibit CF Magnet/CF Mechanism 5-7




5.10 CARD FEED MECHANISM OPERATION

Feed Knives

[

Upper Rollers

Rail

\Y;g‘)ﬂ fotler Index %5

1 CF clutch engages.

Card between lower feed
rolis; aligner fully back.

5.11 CARD FEED TIMING 0° 3° 60° 950" 120° 150° 180° 210° 240° 270° 300° 330° 30

Card Feed Clutch Cord feed clutch|latches at Oo

19° Card engaged

58o Card enters upper feed roll 73
83° 106

Card Feed Knife

o
17 Card against guide rail
273° Engages next card

10° o
300
91° 240°
Card Aligners — ] R —
45° Cord registered 307 Engoges next card
65° °
20° 300
150°
Card Pusher I ——
(<] (<]
9" Card released 60" Card is held
22° 45°
| &7
Pressure Roll \I
277° Card starts to move
270° '
305° 355°
Stacker Pusher Fingers e
/
350 Gripper opens o
280 Gripper opens
0 N
54° Gripper closes 305" Gripper closes
4° 295°

Stacker Drum Grippers \1/ \}/

B-8 129 (Serial Numbers 20,000 and Higher) TM




5.12 'PUNCH/READ STATION REGISTRATION MAINTENANCE 5.12.3 Punch/Read Station Pressure Rail Conversion Table
Adjust pressure rails to measure 27 +4 gram pressure @ Inches Millimeters
on a registered card. Measure tension required to

5.12.1 Pressure Roll Skew move rail evenly away from card; blade of gage must ‘ g:ggg g:gg
@ Check that the pressure rail tension is correct before be held squarely against center of edge on rail. 0.004 a.10
making this adjustment. 0:023 o: 58
1. Loosen registration locking screw. g.ggg ?,g;
2. Adjust sideward position of punch/read station - -
pressure roll with registration adjusting screw so

that card rides against guide rail when card is being
punched out. Be sure that card is not driven into
guide rails so far that card bends.

5.12.5 Bevel Gears

1. Loosen setscrews on index shaft bevel gear.
@ 2. With CF clutch latched at 0°, rotate card stop cam
1 to a point where cam follower is at approach but
is not up on rise of cam.
3. With some clearance at meshpoint of bevel gears,
tighten setscrews.

Pressure Rail
Pressure Roll Eject Pressure Rol! (Center Cord Bed)

Registration

Adjusting Screw
Feed Wheel

Punch Station " .
Registration
Pressure Roll g

Adjusting Screw

5.12.2 Punch/Read Station Pressure Roll

@ 1. Turn power off and trip CF clutch. Manually turn
card feed mechanism until cam follower is on high
dwell of card stop cam.

2. Adjust eccentric on stop lever arm for 0.023- to
0.032-inch opening between pressure roll and feed
wheel.

The pressure roll assembly used in the 129 stepping
motor card punch differs from the assembly used in

Eccentric

Registration
Locking Screw

5.12.6 Punch/Read Station Registration

1. The stop card pusher arm is to be even with to
@ 0.004 inch below top of bed plate.
* 2. Pull back pusher arm stud to be sure it does not
interfere with registration.
3. Loosen locknut and set registration screw for best
punching registration; tighten locknut.

Release Lever

Card Release

Pushbutton Eccentric

Pusher Arm Stud
Stop Lever Com Arm

Card Stop Cam 4. Set card pusher cam on high point (card feed

other card punches. When replacing this assembly, index at 50°) and adjust pusher arm stud for

replace only with the correct part. 0.003-to 0.008-inch clearance to pusher arm
Punch/Read Station Assembly

follower.

5.12.4 Card Release Pushbutton

With card stop cam on low dwell, adjust eccentric on
card release pushbutton to provide a clearance of
0.002 to 0.050 inch between card release pushbutton
and release lever arms.

0.023" to 0.032"

0
|

CF Mechanism, Punch/Read Station Registration 5-9



5.12.7 Pressure Rail (Center Card Bed)

5.12.8 Eject Pressure Roll

@ 1. Adjust with machine in operating posit.ion. @ Adjust card eject pressure roll setscrew clockwise
l 2. Teara blank gard at column 60 (5-3/8-inch-length) ‘ until roller rotates continuously, then turn setscrew
and position it on card bed plate between pressure counterclockwise until roller stops turning.

rail and card guide rail in a “free” condition
between eject station and punch/read station.
3. Turn adjusting screw counterclockwise until upper
edge of card leaves card guide rail.
4. Tumn adjusting screw clockwise until complete
upper edge of card touches card guide rail.
Turn adjusting screw 2-3/4%1/4 additional turns
clockwise and lock screw in place using locknut.

w

Pressure Rail
(Center Card Bed)

Adjusting Screw

Pressure Rail Assembly

5-10 129 (Serial Numbers 20,000 and Higher) TM

Pressure Roll
Adjusting Setscrew

Eject Assembly

—_ : Adjust setscrew
1 only to the point
] where roller stops
turning

Continuously Running
Transport Roll

Eject Pressure Roll

5.12.9 Master Station Bed Plate

Adjust setscrew at right end of bed plate for
0.002-inch maximum space between master rail and
bed plate for length of rail.

5.12.10 Upper Card Guide Adapter Block

Adjust upper card guide adapter block located at left
of master rail so that guide is even with or not lower
than 0.002 inch under master rail card surface.

Upper Guide Block

i_[e9)
] X

0.000" to 0.002" Master Rail
(Top of Card)

Conversion Table
Inches Millimeters
0.002 0,05
5-3/8 136,52




5.13 PUNCH/READ STATION REGISTRATION OPERATION

Guide Rail
Card Aligners
N ,— Card
Pressure Roll Card Pusher
Feed Wheel
Pressure Rail Index

Card aligners against card and card under

guide rail. CF clutch engages.

Aligners move card below guide rail and
against pressure rails. Pressure roll begins
opening (card at punch station is released
at 9°) and card pusher begins moving

Card aligners continue downward and
card pusher continues to fully register
card. Card aligners retract, and card
contacts guide rail.

4 Pressure roll fully open.

forward.

Card pusher fully forward; card between
pressure roll and feed wheel. Pressure
roll begins closing.

Pressure roll holds card. Card aligners Card pusher begins moving back. Pressure

Card pusher fully back. Next card
begin to move back to receive next card. ‘roli closes fully at 67°.

moving from hopper. (See ‘“Card Feed
Mechanism,”’ Section 5.9 for timing.)

9 Card aligners engage next card. 10 Aligners stop; card pusher begins to move

1 1 Card pusher engages card.
forward.

1 CF clutch latches. One card registered
at the punch station; one card waiting in
the pre-register station.

Punch/Read Station Registration - 5-11



5.14 CARD STACKING MECHANISM MAINTENANCE

5.14.1 Card Pusher Fingers

5.14.1.1 Card Pusher Fingers

Turn off machine power and manually trip the card
feed clutch. Manually advance the drive and observe
operation.

1. Check that clearance exists between tips of gripper

fingers when they begin to open (about 280°) and
top edge of a card; fingers must clear card when
machine power is on.

Check that first gripper cams open a minimum of
0.093 inch (3/32 inch).

. Check that grippers close evenly and hold card by
5/32+1/32 inch as pusher movement ends.

Check that card stuffer is properly seated on
pusher fingers and does not interfere with cards
entering stacker from eject station.

. Check that pusher cam follower is contacting its
cam on low dwell (does not rotate freely) and that
fingers are against bumper. The roller can be seen
and is accessible through space between punch
drive and drive motor.

. Check that pusher finger movement ends at about
305°.

. Check that stacker bed plate rail is 0.005 to 0.010
inch above pusher fingers and that rail is 0.005 to
0.015 inch below bottom of card being held
against upper guide rail.

. Check that second gripper cams release card
evenly and do not cause card damage during
stacking operation.

IR
e e e s b
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0.005" to 0.015"

129 (Serial Numbers 20,000 and Higher) TM

5.14.1.2 Card Pusher Fingers

1. Remove stacker card guide.

2. Move card from center bed into stacker until a
little past first pusher finger. Hold card squarely
against top guide rail and down against bed plate
to prevent card from bending.

3. Position stacker bed plate for 0.005- to 0.015-inch
clearance between card rail and lower edge of
card.

4. With CF clutch latched at 0° and the pusher finger
cam follower on low dwell of cam, pull down
pusher finger arm against bumper. While main-
taining pressure on arm so that it remains in
contact with bumper, adjust bumper so that
pusher fingers are positioned about 0.020 inch
below bed plate rail. This is a temporary adjust-
ment.

5. Insert a fluted wrench into clamping screw on

adjustable pusher lever and loosen screw until

clamp is free. Again pull arm down against bumper
and firmly tighten screw. (Because of tension in
the mechanism, the pusher fingers may move away
from the bumper.) Check that pusher fingers are

0.005 to 0.010 inch below the rail when adjust-

ment is complete. If necessary, change temporary

adjustment of bumper slightly and repeat this
step.

Readjust bumper to have 0.000- to 0.005 clear-

ance from pusher finger arm. Check that the

follower roller is contacting the pusher cam (feel
the cam follower to be sure that it does not rotate
freely).

7. Be sure that gripper finger tips clear card when
they begin to open with machine power on.

™

b]/llil/ "

Gripper Fingers\

Card Stuffer —

Pusher Finger Cover

Card Pusher Fingers

Stacker Stop Switch

Stacker Assembly

5.14.2 Stacker Bed Plate (Gear Mesh)

Turn machine power off and trip CF clutch. Manually
advance drive mechanism until 280° is indicated on
CF index. Mesh stacker idler gear and drive gear for
closest measurement to 4-1/2+1/8 inches from tip of
gripper fingers to front edge of transport casting.

Conversion Table

inches

0.005
0.010
0.015
0.020
1/32
0.093
/8
5/32
4-1/2

(for detailed drawing,
see Section 5.14.3)

Stacker Bed Plate

PEhooooo
BRZLIZEYS
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Gripper Fingers

5.14.3 Stacker Cam Timing
Pusher Finger Cam Timing

1. Check that there are no binds in stacking mecha-
nism. Remove card stuffer and stacker bed plate
from machine. )

2. With machine power off, trip CF clutch and
manually advance drive mechanism until 305° is
indicated on CF index.

3. Loosen three screws on pusher finger cam and set
cam so that cam follower is at start of high dwell
on cam; tighten screws.

4. Adjust first gripper cams so that they close evenly
and hold card when pusher finger movement ends.
When card is stacked by manually advancing drive,
grippers hold 1/8 inch of card.

5. Replace stacker bed plate on machine and turn
power on. Observe stacking under power. Grippers
should hold about 5/32+1/32 inch of card.

6. It may be necessary to readjust cam timing if
tolerance is not met. If card is being pushed too
far into grippers, it is necessary to retard timing of
cam slightly. Remove stacker bed plate. Place
pencil mark on pusher finger cam directly across
from a tooth in drive gear. Loosen screws on
pusher finger cam and move cam until mark is
about 1/4 tooth in front of reference tooth;
tighten screws. (This changes the timing by about
3°.) Move cam in opposite direction if grippers do
not hold enough of card. Replace stacker bed plate
and recheck steps 4 and 5.

Card
Stuffer

Card Pusher

First Gripper Cam
Finger

Second Gripper Com
(Not Visible)

Idler Gear

Adjustable Pusher Lever

Pusher Finger Cam

Card Stuffer Pusher Cam
7. Adjust second gripper cams to open evenly. With Retaining Clips Follower Roller Conversion Table
machine power on, check that grippers do not
. . Inches Millimeters
damage cards and that they provide even stacking
against the bed plate. 1/32 0,79
8. Seat card stuffer (downward) on top of pusher 1/8 3,18
fingers until retaining clips are detented and 5/%2 3.9
stuffer is against top of fingers.
Card Stacking Assembly

Card Stacking Maintenance/Operation 5-13



5.15 CARD STACKING MECHANISM OPERATION

Gripper Fingers

Card Feed Index

Stacker Bed
V Stacker Drum
Card Pusher

Card is stacked and gripper fingers are

1 Card is in prestacked position. CF ciutch 2 Gripper fingers begin to open at 35°, . closed

engages; stacker drum begins to turn,

Clutch relatches; card is in prestacked

Card pusher at highest point of travel.
position.

4 Card pusher moves up and engages card.
Gripper fingers begin to open at 280°. A Grippers close and hold card.

5-14 129 (Serial Numbers 20,000 and Higher) TM
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Section 6. Punch Drive Mechanism

6.1 PUNCH CLUTCH
® A helical-spring clutch.

6.1.3 Punch Clutch

1. Loosen clamping screw. Trip clutch armature and
turn index wheel (not the drive pulley) forward
until inner- and outer-sleeve latching surfaces can
be seen.

2. Hold two sleeves in position and move collar so
that clamping screw is accessible.

3. Tarn outer sleeve clockwise against spring. This
sleeve moves very easily counterclockwise, so keep
the outer sleeve’s projection against the end of the
spring to prevent an incorrect indication of
latching surface spacing.

4. Position inner-sleeve latching surface 3/32 to 5/32
inch behind outer-sleeve latching surface and keep
clamping screw accessible.

5. While keeping outer sleeve projection against

i . Punch Clutch D
o Engages for all punch and print operations. unen Higen Detent

Adjustable Spring Collar

Clamping Screw

Free End of
Clutch Spring

Outer
6.1.1 Punch Clutch Grease Fitting Sleeve Inner Sleeve \

The clutch spring should be replaced if it is distorted.
Replace the clamp if the clamp faces meet when
tightened. Check the residual for wear.

1. Trip armature and check that outer sleeve leads
inner sleeve by 3/32 to 5/32 inch. Punch clutch
spring might not unwind (hangup) if lead distance
is exceeded.

2. With clutch unlatched, turn drive pulley (not index
wheel) until outer sleeve contacts armature and
index stops; this should occur at 325°+10°.

3. Latch clutch and check for 1° to 3° overthrow.

4. Lubricate with IBM #23 grease.

toward base of machine; tighten clamping screw.

6. Loosen clamping screw about 1/4 turn, allowing
shaft to be turned inside spring with some
resistance. Clamp must not be so loose that the
spring moves inside the inner sleeve.

7. Turn index wheel forward until inner- and outer-
sleeve latching surfaces are driven against
armature. (If the index cannot be turned against
this point, the clamp is too tight.)

8. Hold inner sleeve against armature and continue
turning index wheel to 347°. This is 2° past the
point where the detent drops into place. Tighten
clamping screw; be sure it is tight.

9. Perform punch clutch service check (6.1.1).

Punch Shaft

Drive Pulley Sleeve

Punch Clutch

0.003" to 0.005"%

10 0.012" Punch Clutch Assembly

6.1.2 Punch Clutch Magnet Assembly

Conversion Table
1. Add or remove shims (part 305271) under core to
obtain 0.006-to 0.012-inch clearance between Inches Millimeters
armature and core with armature attracted. 0.003 0,08
2. Position magnet assembly to obtain 0.003- to 0.005 0,13
0.005-inch unlatching clearance between armature 0.006 0,15
and steps on clutch sleeves. 0.012 0,30
3/32 2,39
5/32 3,9

Punch Clutch  6-1

spring, press clamping collar and inner sleeve

PCH
DRV




6.2 PUNCH CLUTCH OPERATION

The punch clutch is a friction-spring clutch with a
continuously driven pulley and a drive pulley sleeve.
One end of the spring clamps to the punch shaft. The
clutch sleeves control the other end, which is around
the drive pulley sleeve. Normally the drive pulley
sleeve rotates freely on the end of the punch shaft,
and the punch clutch magnet armature engages the
step on the clutch sleeves.

The normal diameter of the clutch spring is smaller
than that of the drive pulley sleeve. Note that when
the clutch is latched, the clutch sleeve unwinds the
spring a little and the spring clears the drive pulley
sleeve. When the clutch magnet energizes, the arma-
ture releases the clutch sleeves and allows the spring
to hold the continuously running drive pulley sleeve,
turning the punch shaft with the drive pulley.

To latch the clutch, force is needed because of the
tension of the clutch spring. Under normal operating
conditions, the shaft carries to a point where the
clutch spring unwinds a little within the clutch sleeves
after the sleeves engage the tip of the armature. A
small amount of overthrow allows the detent latch
to drop into place, preventing the clutch from turning
backward.

The clutch latches at 345° of the punch index.

129 (Serial Numbers 20,000 and Higher) TM

Punch Clutch Detent

Adjustable Spring Collar

Clutch Spring
Clutch Sleeve

Grease Fitting

Punch Shaft

Drive Pulley Sleeve

Punch Clutch Assembly

R/P Card Lever

Punch Gate

Not Skip

Punch Cycle

R/P Cord Lever

CE Control Lth

P6

Customer DP_Sw Off
P&
Pz

Punch Clutch Circuit

Punch Clutch Magnet
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6.3 PUNCH UNIT

6.3.3 Armature Pivot

o Controlled by the punch clutch. 6.3.2 Guide Comb and Bumper Guide Comb @ Form armature pivot by lifting tip of armature until
e Provides drive to the punch unit and the print With clutch latched, adjust guide comb and bumper there is at least 1/8-inch free movement of operating

unit. so that bumper part holds punch operating arms ‘ end. Armature must touch yoke at both ends with
e Provides timing pulses during a punch cycle. down against punch bail. When interposers are 0.010- to 0.015-inch space between armatures and

hooked under bail, there should be 0.003-inch (mini-
mum) clearance between bottom of bail and inter-
posers. Check adjustment by placing hand on punch
arms to take up any clearance between top of bail

and punch arms; then trip all interposer armatures.
@ All positions should latch under bail.

cores when armature is in energized position.

0.003" minimum

6.3.1 Punch Magnet Unit

The position of the magnet unit affects three adjust-

ments: unlatching, relatching, and knockoff,
Install magnet unit with reasonable unlatching
clearance as first step. Do not overtighten screws;
magnet unit will be readjusted in step 2. Trip
four interposers across unit and manually rotate
index clockwise. Position magnet unit so that
unlatched interposers, in downward motion, start
to enter their armature notches at 92° and are in
their notches at 100°.

Pivot Plate

1/8" free movement

6.3.4 Punch Drive Unit

1. Remove:
a. Belt guard and punch drive belt.
b. Wires to punch drive unit.

2. On printing machines:

a. Unhook print drive spring and trip punch
clutch to prevent clutch damage. Hold index
wheel and remove screw with left-hand threads
from end of punch shaft. Unscrew grease plug
from mounting plug.

b. Remove spring retaining clip on vertical drive
rod to relieve tension, and remove vertical drive
rod guide plate. Disengage print rod from print
arm by applying a little pressure on drive rod at
lower end.

c. Lift print drive mechanism from rear mounting
plug.

3. Remove two screws from each end of drive unit
anchor bar.

4. Loosen screws in front mounting plug enough to
permit disengaging the plug. Remove rear
mounting plug screws.

Shift magnet unit toward or away from inter- :
posers to obtain 0.040- to 0.050-inch clearance.
This adjustment should result in 0.008-inch
unlatching clearance for each interposer.

0
|

Interposer Magnet Armature

Armature Pivot Plate

Guide Comb and Bumper

0.008" unlatching cleoral

Adjust eccentric screw on knockoff bail to cause
bail to contact an attracted armature at both
ends of unit between 13° and 20°. If eccentricity
is not enough, inspect cam follower for wear. (It

Knockoff bail contacts
armatures between

may be necessary to pivot the complete magnet 130 an 200 S. MO\"e_ drive unit up a.nd down (bed in vertical
unit around the armature latching point to bring 3 Conversion Table position) to fre'e mounting plugs.
the bail closer to the armatures.) tnches Millimeters 6. Turn drive unit clockwise and remove from base.
For a short time, attract each armature elec- \, Knockoff Bail 0.003 0,08 Before reinstalling the drive unit, manually push the
trically. (The spring should cause the armature to " :':’z 2'2 Punch Emitter Disk extensions in as far as possible. Reverse the procedure
drop away from the core.) If armatures remain b O:OIS 0’38 \ to install the punch unit. Align the groove in the
attracted when circuit is deenergized, they 0.040 102 Punch Clutch eccentric bearing to the mark on the print cam; check
should be replaced; residual magnetism causes 0.050 1,27 the printing of a printing machine (step 6 of print
excessive wear on knockoff bail. /8 3,18 Punch Unit

suppress magnet adjustment, 7.3).

Punch Clutch Operation/Punch Unit  6-3



6.4 PUNCH UNIT OPERATION AND TIMING

e
—
| «&——— Punch

Stripper

Magnet Armature

Extension

d/— Knockoff Bail
[I‘\ Punch Drive Bail

1 Punch interposer is in restored condition.

Interposer

4 Interposer magnet deenergizes. Armature
knockoff bail strikes interposers (21°).

6-4 129 (Serial Numbers 20,000 and Higher) TM

Punch Clutch
1,080 rpm
1© =0.154 ms

\JH

2 Qutput latch energizes interposer
magnet and interposer armature
is attracted. The interposer latches
under punch bail.

Kb

4

Punch drive bail is driven down by punch
drive shaft. Punch extension starts upward

travel.

 —
5 Punches at highest point of travel (126°). 6 Interposers engage notches of armatures and
unlatch from punch drive bail.
o° 30° 60° %° 120° 150° 18°  210°  240°  2%0° 330° 360°
Latches ot 345°
126° 252°
lg——— Punches rise ———ﬂ
IE—

Punch Bail

Armature Knockoff

e
e . o — e ] — e e e b —_— — ] - = - =

21° Knockoff strikes armatures

36° 8’

|

==} --F==




6.5 PUNCH DIE AND STRIPPER
e Performs the punching function.

e Punch extensions are powered by the punch

operating arms. 6.5.2 Punch Penetration (Model 2 or 3)

m Correct punch penetration should result from the

punch drive and drive yoke adjustment (7.1.1).
1 Should additional penetration be needed, either
readjust the anchor bar and recheck printing or move
the punch retaining pin to the next higher-number
hole. This provides 0.010-inch additional penetration.

Note: Always insert the retaining pin in the same

6.5.1 Die and Stripper
numbered holes in both the extension and the punch.

Crayon or pencil remains sometimes form on the
underside of the die and can slow the card, resulting
in off-registration punching. These remains can be
removed with a feeler gage.

Die and stripper clearance is factory set for
0.012 to 0.017 inch on printing punches (0.015 to
0.019 inch on some machines with serial numbers
above 57,000).

Printing Punch

6.5.3 Punch Penetration (Model 1)

This adjustment prevents partially punched holes or

@ excessive penetration during the setup process. The

heel of the lowest punch must enter 0.013 to 0.017

inch into the die.

1. Loosen:

a. Anchor bar setscrew locknuts and setscrews.
b. Adjusting screw and lock screw.
¢. Anchor bar holding screw.

. Manually trip all punch interposer armatures.

Trip punch clutch armature and manually turn

punch drive pulley until 126° (punches up) is

indicated on punch index. Turn anchor bar ad-
justing screw until 0.010-inch gage passes between

lowest punch and die. Turn in adjusting screw 1/8

turn to lower punches about 0.003 inch. Tighten

holding screw after each attempt.

4. When the step 3 condition is met, remove feeler
gage and back off two turns on adjusting screw;
tighten locknut.

5. Turn two support screws in until they rest lightly
against drive unit side frames; tighten locknuts.

OO OOODOO O O

Stripper

Nonprinting Punch

W

Punch Extension

Punch Support Guide

Guide Comb —

S (4 Places)

Spring {Printing Punch) Anchor Bar - ,&_
> Setscrews and

Locknuts (2 Places)

\i— Lock Screw

\

Nut (Printing Punch)

Die and Stripper Assembly

These setscrews are used as locators to prevent
Conversion Table . . .
Adjusting Screw need for readjusting punch penetration if punch
Inches Millimeters drive unit is removed.
Locknut
0.003 0,08
0.010 0,25
0.012 0,30
0.013 0,33
0.017 0,43
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6.5.4 Die and Stripper (Model 2 or 3)

1. Remove:

a. Print head (7.2.4).

b. Chip tube and release pin. Be careful not to

lose the pressure roll spring.

¢. Pressure rail covers and center bed upper card

guide.

. Center bed plate.

Print interposer unit (7.1.2).

Horizontal shift spring.

. Die and stripper assembly mounting screws (3).

2. Remove bottom guide plate on punch extension.
Lift each punch extension over punch arm and
push extension into die.

3. Remove two die mounting screws.

4. With left hand holding punch extensions in place,
remove die and stripper assembly from base.

To reassemble, reverse the procedure. Do -not
separate the die and stripper unnecessarily. Clear all
card chips from the assembly before replacing the
assembly in the machine.

™o

oQ

6.5.5 Die and Stripper (Model 1)

1. Remove:

a. Chip tube and release pin. Be careful not to
lose the pressure roll spring.

b. Pressure rail covers and center bed upper card
guide.

¢. Center bed plate.

2. Remove lower guide plate on punch extension.
Insert two or three 2-inch strips of card between
die and stripper. Lift each punch extension over
punch arm and push extension into die.

3. Remove two die mounting screws and remove
assembly from casting.

To reassemble, reverse the procedure. Do not
separate the die and stripper unnecessarily. Clear all
card chips from the assembly before replacing the
assembly in the machine.
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Punch Die and Stripper Assembly —\

o
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Guide Comb ——
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Die and Stripper Assembly

Conversion Table
Inches Millimeters
50,8
152,4"
e

oo

Stripper

Punch Extension

/— Spring

\Nut

Do)

6.5.6 Punch and Extension (Model 2 or 3)

1. Remove print interposer unit (7.1.2).

2. Remove lower guide plate on punch extension.

3. Remove punches by lifting each extension over its
operating arm and pulling out.

To reassemble, reverse the procedure. Support the
punch and extension on a 6-inch scale to aid in
reassembly. (Note that the tip of the punch is toward
the front of the machine.) Be sure that the retaining
pin head is on the same side as the pin retaining plate.

6.5.7 Punch and Extension (Model 1)

1. Remove lower guide plate on punch extension.
2. Remove punches by lifting each extension over its
operating arm and pulling out.

To reassemble, reverse the procedure. Support the
punch and extension on a 6-nch scale to aid in
reassembly. (Note that the tip of the punch is toward
the front of the machine.) Be sure that the retaining
pin head is on the same side as the pin retaining plate.




7.1 PRINT INTERPOSER ASSEMBLY
e Contains two sets of interposers.

e Provides the horizontal and vertical shift for code
plate shifting.

o Operated by the punch extensions.

7.1.1 Punch Drive and Print Yoke

Clearance between the yokes and guides (0.015 to

0.020 inch) is provided by adjusting the punch drive

unit. The clearance causes the rollers to contact the

print interposers a minimum of 0.015 inch above the
start of cam action. Because this clearance cannot be
measured, perform the adjustment as follows:

1. Lubricate spring-loaded stops and slides with
silicone grease where they contact casting of
interposer unit. Lubricate interposers with IBM
#6.

2. Remove belt guard. Remove punch drive belt to
release tension on punch unit.

3. Loosen adjusting screw locknut, holding screw,
and two support screws and locknuts in drive
anchor bar. Unhook print drive spring.

4. Rotate drive unit counterclockwise, with punch
clutch latched, until yokes can be felt to bottom
on their inner guides. Turn adjusting screw in until
it touches casting; back off 5/6 to 1 turn on ad-
justing screw. Tighten locknut and holding screw.
Turn two support screws in until they rest against
side frame; tighten locknuts.

5. Perform code plate clearance and print pressure

adjustment (7.2.2).

. Perform code plate alignment adjustment (7.2.1).

7. Reassemble machine and test punch penetration
with standard codes.

=2}

D
J

Yoke

Vertical
Drive Lever
Vertical Slide /
Horizontal
\ Shift Spring
‘M
>DON

Code Plate
Stop

Vertical
Code Plate
Stop

(L&
7. €
( y

Interposer Unit

0.015" to 0,020"

Conversion Table

tnches Millimeters
0.010 0,25
0.015 0,38
0.020 0,51
0.080 2,03

na
‘ \ T Horizomta

Drive Lever

Section 7. Printing Mechanism

7.1.2 Interposer Unit

1. Remove punch extension cover, nuts, and springs.
Remove punch optics assembly.

2. Remove spring retaining clip on vertical drive rod
and release spring tension. Unhook horizontal
shift spring.

3. Remove four mounting screws and pull print
interposer assembly from punch extensions.

D10 m)

CAUTION

Keep tension on the horizontal slide to hold the
interposers in place. On reassembly, install the short
screw to the right of the 9-punch extension, facing
the unit from the rear of the machine. Placing one
of the longer screws in this position will bind the
drive unit.

To reassemble, reverse the procedure.

7.1.3 Print Interposers

The diagram shows the location of the print inter-

posers as a guide to reassembling the print interposer [SatINR}
assembly. Each unit of cam action causes 0.020-inch \QLM
slide movement. A minus 1 cam has a 0.010-inch cut

on both sides of the interposer, causing 0.020-inch

slide movement. A plus 4 interposer moves the slide

0.080 inch. The plus or minus value is written on the
interposer face. The ratio of slide movement to code

plate shift is 10:11.

_ ﬂ Vertical Slide
-

—
m 1

Adjustable

Spring=loaded Stops

Slide

SN

)

2 Ck
? ‘<\<§ é Lower
7 2 Q “Z Guide

w\\\k\
2%

NN

AN
\\' /7%

Horizontal Slide

Horizontal Print L

Interposers

Interposers

1 +2 1 -2 43 +4 -3 -1

Note: Slides are shown removed from the machine
with the slot in the spring~loaded stops facing up.

Print Interposer Assembly 7-1




7.2 PRINT UNIT

7.2.1 Code Plate Alignment

1.

9.

With machine power off and punch clutch latched,
loosen bottom screw on vertical drive rod guide
plate as observed from rear of machine.

Back out on horizontal and vertical stop adjusting
SCIEWS.

Unhook horizontal shift spring, remove vertical
spring retaining clip, and release spring tension.
Insert code plate aligning tools.

Position vertical drive rod guide plate to center
both vertical drive studs within code plate slots
and tighten top screw of vertical drive rod guide
plate.

Using one hand, simultaneously apply pressure on
vertical drive lever and horizontal slide to press
internal springs. Reposition vertical drive rod
guide plate to free code plate aligning tools;
tighten guide plate screws.

. Hook wup horizontal shift spring; and while

applying finger pressure on the vertical drive lever,
turn horizontal adjusting screw in until code plate
aligning tools are free.

Restore tension to vertical shift spring and replace
spring retaining clip. Turn in vertical adjusting
screw until code plate aligning tools are free.
Remove aligning tools.

The diagram shows the patterns of wires used for

printing each character. Use it to determine when
extra wires are being picked up in printing. If extra
wires are printed, improve the code plate alignment as
follows:

1.

Remove code plate stops bracket. Turn power on
and place machine in direct punch mode.
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Character Patterns

. Adjust vertical position of code plate while

printing an 8:

a. Turn vertical adjusting screw clockwise until
unwanted dots appear; mark this position.

b. Back out slowly on adjusting screw past a clean
8 until unwanted dots reappear; mark this
position.

c. Turn adjusting screw to center point between
these two positions.

. Adjust horizontal position of code plate while

printing a 6:

a. Turn horizontal adjusting screw clockwise until
unwanted dots appear; mark this position.

b. Back out slowly on adjusting screw past a clean
6 until unwanted dots reappear; mark this
position.

c. Turn adjusting screw to center point between
these two positions.

. Check to see that code plate is in alignment with

vertical rows of print wires.

a. While printing a 3, back out slowly on horizon-
tal adjusting screw. If alignment is correct, all
dots disappear simultaneously because code
plate is being moved to its neutral position. If
corner of number disappears first, readjust
vertical guide plate bracket using aligning tool.

b. If readjustment of guide plate is necessary,
repeat steps 2 through 4.

. Perform code plate stops adjustment (7.2.5).




7.2.2 Code Plate Clearance and Print Pressure 7.2.3 Print Unit
@ 1. Start with one 0.003-inch shim (part 305243) and J Keep oil or grease off .the back of the code plate to
two 0.007-inch shims (part 228296) between help prevent prm’gng failures. o
1 pressure plate and shim retaining plate. A broken or missing code plate projection can be

easily determined for a particular character. A test of
other characters many times determines whether
there is a shifting error or a bind.

Note: The code plate and shim retaining plate
must be free of oil and grease because shifting
failures may occur.

CAUTION
Running the machine with a missing or broken code
plate return plunger or spring will result in broken

2. Turn three large pressure plate adjusting nuts
counterclockwise until tight. Check for 0.028- to
0.030-inch clearance between code plate and print
wires. Add or remove shims, if necessary,

3. Turn in’evenly on three adjusting nuts, 1/4 turn at
a time, until printing starts. Tighten locknuts after
each step, and space before punching to prevent
damage to print wires.

A good test to show uneven printing can be
obtained by disengaging the ribbon feed pawl and
spring, and printing until the printing is light. Too
much printing pressure will make the machine
noisy and cause marks to appear when spacing.

4. Print arm roller must be free to lift 0.010 inch off
cam, during print suppression, to reduce noise and
wear on cam. Check clearance with print drive
spring removed. Lifting movement drives wire
collars 0.005 inch closer to wire guide plate than
their return point after printing. If necessary,
remove code plate shims and readjust printing
pressure to obtain enough clearance to prevent
wire return collars from striking wire guide plate.
Code plate-to-wire clearance should be 0.028 to
0.030 inch.

Ribbon Feed Pawl

Pressure Plate

Print Pressure
Adjusting Nuts

Code Plate Horizontal Shift Rod

Shim Retaining Plate

Print Drive Rod 7.2.4 Print Head

T~
—

[~ Spring Retaining Clip

tape them to bed plate. Leave ribbon under die.

2. Unscrew gear at top end of flexible shaft (left-
hand thread), if installed.

3. Pull print drive rod out of print arm. (On some
units, it may be easier to remove the right

Vertical Shift Rod

Conversion Table

E 1. Remove ribbon spools. Slip them together and

Return Plate

Inches Millimeters

Vertical Drive Rod Guide Plate

0.003 0,08

Cotton Wick 0.005 0,13 Print Unit horseshoe clip and slide the drive rod over, instead
0.007 0,18 of disconnecting the drive rod from the stud.)
g-g;g g,:f Remove four screws holding print head to
o 0:76 stripper; lift print head off guide pins and

completely off base.

Print Unit  7-3



7.2.5 Code Plate Stops

1. Adjust code plate stops bracket so that horizontal @
stop clears stud on horizontal shift lever, and
vertical stop is parallel to end of stud on vertical ‘
shift lever; tighten mounting screws.

2. Turn both adjustable stops to get 1/8-inch clear-
ance in plus direction. Stud is then nearly centered
between stops.

3. Unhook heavy spring to print cam follower and
set punch index to "133°. Remove cover from
punch extensions and manually push 6-punch to
maximum upward position. Turn adjustable stop
to touch horizontal shift lever stud; tighten
locknut.

4. Manually push 8-punch to maximum upward
position. Turn adjustable stop until it lightly
touches vertical shift lever stud; tighten locknut.

5. Check adjustment in direct punch mode by
punching patterns shown in diagram. Correct
setting of code plate stops prints characters
shown.

The stops must be checked and readjusted each
time the blank position of the code plate is changed.

Direction \
Punches - ~ C
Horizontal Vertical

12,0 -4 seve-

* The print suppress magnet
must be held open to print
this choracter.

Test Patterns
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Ribbon Feed Pawl

9

D)

[ Maintain Clearance

Stops Bracket

Horizontal
Code Plate
Stop

Print Unit

Eccentric

Ratchet
Ribbon Feed Unit
Ratchet Stop
Pawl

Ribbon Feed
Pawl Spring

Adjusting Screw
Plate Assembly

Aligner Holes

Plate Adjusting
Screws

= [ L]

Code Plate

Vertical Shift X .
Plate Guide Stud Print Unit

Print Drive Rod

Print Unit (Side View)

7.2.6 Print Wire Unit

1. Pull three clips @ and remove three shafts.

2. Note position of pressure plate for reassembly.
The end with the wide cutout portion is nearer to
the ribbon feed unit.

3. Remove two screws @ from each side. Note that
the adjusting screw plate assembly pivots slightly
around its two dowel screws.

4. Remove pressure plate operating linkage.

5. After reassembly, impression may be lighter at one
end of character. To correct condition, first try
shifting adjusting screw plate. If condition is not
corrected, perform print pressure adjustment
(7.2.2).

Conversion Table

inches Millimeters

/8 3,18

7.2.7 Code Plate

1. Remove ribbon spools and tape them to card bed.

2. Remove two screws e from each side of ribbon
feed unit. Remove ribbon feed pawl spring. Lift
off ribbon feed unit.

3. Remove code plate spring. Remove two clips and
remove rods.

4. Lift pressure plate out through top of print unit.

5. Carefully remove code plate through bottom of
print unit.




7.2.8 Print Wire

Single wires can be replaced. Be sure that the collar
part of the wire, which extends through the guide
plate, is the same size as the one being replaced.

CAUTION

Do not damage the cotton wick around the print
wires. Damaging the wick may close the hole for
the print wire, then it will not be possible to replace
the print wire.

Owlm)

1. Remove print unit from machine and remove print
wire unit.

2. Remove four holding screws and lift off rear-wire
guide plate.

3. Pull out desired wire. Be sure to replace it in same
position; all wires have different lengths. If print
wire has been pulled out of its head, new wire may
be inserted from front end and old wire may be
pushed up enough to pull it out.

Note: Apply IBM #6 to any print wire before
installing it in the print unit. Usually, a new wire can
be installed without trouble by inserting it in the hole
from which the old wire was removed. Stone the edge
of a new wire lightly to remove any burrs. If the new
wire cannot be easily inserted, insert another wire
from the front end of the print unit and use that wire
as a guide.

Wire used as

Reinstall the rear guide plate and pull the wires
back against it. Cut off the end of the wire as close as
possible to the wire guide and carefully stone it even
with the other wires. Be careful not to point or bend
the end of the wire. Oil the cotton wick with IBM #6.

Front End

Print Wire Restoring Head

Print Wire

TN
BRSO R
I

Print Wire Replacement

Print Unit 75



7.3 PRINT SUPPRESS MAGNET

When armature is placed on a straight surface,
no point on armature should be more than 0.005 = 7 Swaight o within 0.005"
inch from straight surface. Form armature to P '
obtain this tolerance.

Rear
Mounting
Plug

Print
Drive
Rod

‘Adjust and form tips of armature pivot so that
armature will be positioned squarely against
both yokes.

Grease Fitting
Idler Arm

Print Cam

Form tips of armature return spring to require
60- to 100-gram pressure to move each tip from
armature;sides must be within 10 grams of each
other. Incorrect adjustment causes print sup-
pression trouble.

Print Suppress Magnet -

0,006" to 0.008"

Add or remove shims (part 305271) between
core and yoke to obtain 0.006-to 0.008-inch
air space between armature and core when
armature is in attracted position.

Adjust armature stop to obtain 0.035- to 0.037-
inch air space between armature and residual
with magnet deenergized. Armature must not
touch side of stop.
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Left=hand Thread

’ Eccentric Bearing

Grooves Meet

With punch clutch latched, set eccentric bearing
so that high side of bearing is aligned with
V-groove on print cam.

Attract armature and position magnet bracket
so that armature interposer block clears side of
print arm by 0.004 to 0.010-inch.

0.004" to 0.010"

With armature deenergized', position magnet
assembly so that armature interposer block
clears both print arm and suppression arm by
0.001 to 0.010 inch with roller in low dwell of
cam. (132° with plastic cam, 147° with metal

cam).

0.001" to 0.010" at 147° metal cam
0.001" to 0.010" at 132° plastic cam

Adjust eccentric screw for up to 0.008 inch
clearance between roller and plastic cam with
punch index set to 175° (205° with metal cam).
With armature in energized position, roller
should not touch cam until 200° + 20° plastic
cam (205° to 230° with metal cam).

Conversion Table
up to 0.008" at 175° plastic cam Inches Millimeters
up to 0.008" at 205° metal cam

0.001 0,03
0.004 0,10
0.005 0,13
0,006 0,15
0.008 0,20
0.010 0,25
0.035 0,89
0.037 0,94
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7.4 PRINT MECHANISM OPERATION.

The punch extensions on the printing card punch =" Wire Guide

extend beyond the lower guide () to operate the - q =

print interposer mechanism. The punch extensions crroe === =555 R

contain the interposer yokes, which operate the = -\‘\\g\\

interposers. Each yoke is spring operated and posi- Ponch Extensions \_:\',\.\\_\-".

tively restored, and can operate two interposers: one ey =y Q\\ }

vertical and one horizontal. = \\\\\\\}‘
ln , if the 5 interposer magnet is energized after Inferposer \.'\\\f l"

the escapement, the punch bail causes the S-punch \\\

operating arm to raise its punch. As the punch
extension lifts, the yoke is forced to rise with it and
to slide its print interposer up.

As the print interposer rises, the rollers on which it
operates move the horizontal slide +3 (or 0.060 inch)
toward the rear of the machine.
shows that each roller in both sides of the
interposer unit is under spring tension toward its stop
(set by adjusting screws). All interposers with positive
amounts are positively driven (by punch power) away
from the fixed stop. Note that the 5-punch interposer
positions the code plate only horizontally; there is no
print interposer in the vertical slide assembly for the Interposers
5-punch. .

For example, the punch code for P is 11-7. The
11-punch moves the code plate two units down (or g:;;:"’r[g
0.040 inch,). The 7-punch also causes the code
plate to move, but it positions the code plate three
units (or 0.060 inch) to the left.

VAN
AN

72

N
\A

)

Vertical Drive

|~ Rod Guide Plate

Vertical
Drive Rod

\

Hori zontal Print
interposers

Hori zontal Slide.

Note: The print wires are a nonmoving assembly. To B Wire Printing
print from a code plate projection on the left of its
start position, the code plate must shift to the right.
The same applies to vertical placement of code plate

. Pressure Plate
projections. shows that the top print wires pro-
jecting from the code plate form the bottom of the Code Plate Frinting Projaction
printed letters. The bottom wires form the top of the ’
letters. Projection Surface

0.015" square Wire Guide Plate

is a cutaway view of the upper left comner of
the code plate, wire guide plate, and return plate. 0.007" between Return Plate
This section of the code plate prints a dot for each of 4 ) A Converson Toble
the characters shown in the chart in [[8 . The dot ) Down 27~ na s Restoring Heod Inches | Millimeter
printed for any of the characters shown in the chart is ool Thicknes i /'o :'::’57 g";
the lowest left corner of the printed character on the 0.022 0.56
card. The code plate is shown in its start position . ' Flint Wire 0.040 1,02
with the print wire restoring head aligned as in a . g:,: A ,L 0.053 1,3
spacing operation. v MR e — =

The 11-7 code results in a code plate shift of left 3 H
(-3 horizontal), down 2 (-2 vertical). The numbered Scole: About 5X Size S 7%
lines in the enlarged view locate the center of the
projections and the print wire start position. The 11-7 Crher Jaft Saction of
code shifts the code plate to strike the wire shown
and to form the lowest point (dot) of the letter P. Code Plate

Print Suppress/Print Operation  7-7



Through linkage with the print arm, the print cam
allows the print arm spring to pull down on the print
drive connecting link. This downward motion pivots
the drive arms about their nonmoving shafts, and
forces the pressure plate (E) and code plate against
the print wires. The print cam positively restores the
pressure plate.

A return spring at the top of the code plate and two
spring-driven pressure pins at the bottom drive the
code plate away from the print wires. These springs
make the code plate follow the pressure plate, but
still allow the code plate to shift.

The print cam is on the punch shaft outside the
punch index. The print arm and suppression arm are
on the punch drive anchor pin extension, and the
suppress magnet () is directly above.

The print arm is spring operated and cam restored.
To prevent printing, an interposer block on the print
suppress magnet armature blocks the movement of
the print arm. The print interposers continue to shift
the code plate, but because the pressure plate is not
operated, printing is suppressed. The idler arm equal-
izes the pressure on the punch shaft.

The print suppress arm is driven backward and
forward by the eccentric drive link and eccentric
bearing. The suppress arm moves the interposer block
against the print arm, which lifts the print arm roller
off the print cam. The suppress arm and linkage keep
the print arm follower against the print cam (reducing
noise and avoiding the need for a close clearance
between the interposer block and the print arm).

The high-speed, print suppress magnet is under
control of the print switch and decoding logic. The
magnet armature travels at right angles to the yoke
because of the suppress arm. A spring on the magnet
yoke returns the armature against the stop.
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7.5 PRINT TIMING

The diagram shows a print timing chart. The horizon-
tal axis is measured in degrees of the punch drive unit

. . . Print Time

index. The vertical axis represents thousandth-of-an- 100° Pressure plate starrs movement [+ = = = = — = S — — — -
inch movement of the components that are called 0.150"

out. .

The punch enters the card at 93° on the punch
drive index and at this time has traveled about 0.125
inch from its restored position. 0.125"
The pressure plate starts its movement at 100° and
stops its movement at 166° of the punch cydle. LSS
During the 66° of the punch cycle that the pressure 0.100"
plate travels, it moves down toward the tips of the
restoring heads about 0.100 inch.
The pressure plate forces the code plate down
0.050 inch before it contacts the print wires, the 0.075"
print wires are moved down 0.050 inch by the code
plate, and the print wire movement occurs between
about 115° and 150° of the punch cycle. 0.050" T oo with
The horizontal and vertical interposers are positive- no interposer
ly restored and spring operated. The code plate is latch clearance
forced down toward the print wires by the pressure
plate, and is restored along with the pressure plate.
The restoring heads rest on the return plate and the
return plate is operated with the pressure plate. The . . ) \ . .
print wires are restored by the return plate. 250 500 750 100° 1250 1500 175° 200° 2250 2500
The cam follower on the print arm starts in the low
dwell of the print cam at about 95° and is completely
out of the low dwell at 170° of the punch cycle.

166° Pressure plate stops movement
93° Punch

enters card

4
—

168° Punch leaves card

"
v

Code plate
contacts
print wires

Code plate leaves
print wires

o -025 n o
Cam equivalent of pressure
plote with 0.008" normal
lost movement in linkage

Punch travel with
0.012" latch clearance

Print Timing Chart

Conversion Table
Inches Millimeters
0.008 0,20
0.012 0,30
0.025 0,64
0.050 1,27
0.075 1,9
0.100 2,54
0.125 3,18
0.150 3,81

Print Operation/Print Timing 7-9
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Section 8. Power Supply

8.1 POWER SUPPLY OPERATION

e Provides four dc and two ac voltages.

Fi=3A F2-
o Regulates all voltages with respect to changes in Line Switch
input but does not regulate them for all output
conditions.

8.1.1 Power Supply

Power line filter capacitors are in the rear power
on/off switch housing. If these filters are not good or
incorrectly installed, machine failure may occur when
other machines are switched on or off.

CAUTION

Coiling excess line cord in the base of the case will
cause machine failures. Excess cord should be
coiled outside the machine or cut to the correct
length.

[ovg

fcrs) @ @
Twio)

(R11) F7=1A F8-3A

|
(cre) |
(CR3) © ©

L

Note: Machine frame is at O-volt level.

8.1.2 Power Supply and Line Switch

[1. Disconnect line plug from its ac source.

2. Remove wires from TB2, TB1-3, and TB1-8, and

. cable from EC-1F, EC-2C, and EC-2E.

3. Remove the four screws from bottom of machine
(and one screw inside chip box housing) that hold
power supply to machine. -

4. Loosen the two screws that mount CE line switch
to the supply and place switch in assembly.

5. Turn supply 90° counterclockwise.

6. Tilt power supply by picking it up on right-hand
side; remove the supply from the case.

To reassemble, reverse the procedure. Perform the
light source (4.1.1) and stepping motor (5.3.1) service
checks.

CE Line Switch

@D

8.1.3 —11.1-volt Supa!y

: # Fuse | Rating Description
The —11.1-volt buffer supply has a tolerance of 10.76 F1 ] 3A +48V dc
to 11.44 volts. The addition or removal of a pluggable 8A | 100 to 115V ac Line Fuse
feature card may cause the —11.1V dc supply to @ P oA | 200 10 230V ac Line fue
change by as much as 2 volts. The supply may be F3 | e 6V de
adjusted by: F4 | 35A Motor Fuse
1. Connecting a CE meter to H4D08 (positive lead) F5 | 15A 2.2V ac
and to H4D13 (negative lead). F6 | eA 5V ac and 6V ac
CAUTION 7 1A -1V de

) N F8 3A +18V dc Stepping Motor
Do not use meter clips on SLT pins; use only the ==

SLT probe tip when metering from an:SLT pin. Be
careful not to ground or short pins together.

2. Adjusting R8 to obtain an 11.1-volt indication on
the meter.

Power Supply Operation  8-1
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Keyboord Skip, LZ, or Release Section 9. Operation Diagrams

Keyboard Register/Feed

egister
Auto Feed | Feed

ﬂ Verify Mode ! Controls|

L Error Feeding, Registering, and
Compare CtoA Stacking Mechanism
Keyboard A A
Encoder Regenerate C Buffer C Buffer Data Col 80 -
— Controls c Progrom Write A Col 1 §- 4
\ A | —
Inhibit A P2
Clock ]  — -
- . A
Write Verify Data
DipBro A | gu:::roﬁ [—— &'f:e’ P
Manual Dup A Flags | Print Mechanism
Auto Dup Ok
3 Write Flags A Data brint S a |
y int Magnet g |
Monval Field Regenerate A * it — @
1 A Auto Dup %

P
rogram A |pha, Numeric, LZ .
ond Flag—t . @ Escape Mechanism

Decode |panual Field %

Alpha, Numeric, LZ |
G W A
% Punch/Verify Switch Punch/{  Verify Mode
Verify 4 -
Igonh'ogé

Col 80
,/I I <
Data ond Flag Transfer A Col 1 ¢ . Escape
Ose RC-olumn Program Write B Fs Motor
ing l A P4 i Conrrols|
CR/CC Compare ﬂ_— Outskip
Compare A | BufferB | guffer | PO [
9.1 INFORMATION FLOW Count Up Column [ DotoRead Controls B [ Flogs VOK
. Count: H i
e Keyed data enters buffer A (via buffer C). ™ Write Flags A Output Punch Mechanism
1. . utpu
— Buffer A = 2,880 bits (36 bits/column x 80 Regenerate B Data Latches (™o
columns/record). ‘
— One column (one character time) = 72 us (36 E OPER
bits/column x 2 us/bit). r D
R Data Line IAG
o When buffer A is full, data is transferred to [ - (Input)
buffer B. Control Line ————
— Transfer time = 5.76 ms (72 us/column x 80 N
columns), ( Verify Model Only M
e Buffer B controls punchout.
— Buffer B = 2,880 bits. e Hel-
erit lerith
e Buffer C =960 bits Qote Pulse Buffer A Buffer B ICode Gate |Pulse Buffer A Buffer 8 Code
i . GO | BO_| Field Definition Field Definition 12 G3 | B0 | Punch Punch
— Provides path to buffer A for keyboard data. Bl | Auto Skip Program - Aute Skip Program——11 B1 | Print Suppress Print Suppress =
— Buffer C cycles three times for each buffer A B2 | Auto Dup Level Auto Dup Level 0 B2 | High-order Print Suppress High-order Print Suppress 2s
i ) B3 | Alpha Shift 2| Alpho Shif : i B3 | Left Zero Read &=
cycle (960 bits = 1/3 buffer A bits). B4 | Self-check Self-check 5 2 B4 | Keyboard Space v
— Buffer C is used mainly for left-zero i £ | Leftzero Loft Zero 2 &
y operation. Gl ula Field Sliefinition Field Definition 12 G4 | B0_| Data Bit 12 Data Bit 12 12
81 | Acto Skip ’ Auto Skip - M 81 | Data Bit 11 Data Bit 11 1
e All buffer storage is provided by field effect 52 | Aot Dup Level.| Auto Dup Level 10 B2 { Data Bit 0 Data Bit 0 9
. 83 | Alpha Shift " | Alpha Shift o 1 83 | Dota Bit 1 Data Bit | 1
transistors (FETs). ' . B4 | Self-check ! T Self=check 4 2 B4 | Dota Bit 2 Dato Bit 2 2
— Two records may be stored at one time: one in B> | Left Zero Left Zerg 3 B5 ! Dato Bit 3 Data Bit 3 3
buffer A and one in buffer B. "G2 |_BO_| Field DeFinition Field Definition 12 G5 | B0 | Dota Bit 4 Data Bit 4 4
. ’ : . Bl | Auto Skip Program Auto Skip o 1" Bl | Dato 8it 5 Data Bit 5 5
— While record in buffer B is bemg punched out, 82 | Auto Dup Level—] Auto Dup r;:g':l'" 0 B2 | Dota Bit 6 Data Bit & 6
operator may key data into buffer A (if not 33 | Alpha Shift 3 Alpha Shift . 1 83 | Dota Bit 7 Data Bit 7 7
dy fill 34 | Self-check Self-check 2 B4 | Data Bit 8 Data Bit 8 8
presently filled). 35| Left Zero Left Zero 3 B5 | Data Bit 9 Data Bit 9 9

Information Flow 9-1
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9.3 MANUAL DATA ENTRY (PUNCH MODE) ) LZ Op
. Kybd Lth
Pressing a data key in a manual field causes that Myp OR A [Regen €
character to be encoded and written in buffer C. Compare Buff C Out — LZ Insert 0 OR Buffer C In
When the column ring and the column counter are 04_°f§§h* A _E |
equal at enter gate time, the data in buffer C is RdBplth | Not Char B
transferred to buffer A. The keyboard is restored and N:, D;r 2
the next character may be entered. Not Manual Dup
Not LZ Rd Lth Gated A
Circuit Objectives Compare
Press a data key and encode the character. Kybd Serial Kybd Data Ay Data K
Encod ny Data Key
Set the keyboard latch; start the delay clock at ;:0:; 1 or Not Entry Comp
the fall of compare and start a keyboard restore i Not Buffer Full Keyboard OR
cycle Not Inh Kybd Seq | A ) S _L
ycle. Pl ] Not D1,D2,D3,D4, or D5 A N D3,D4, or D5 A | Keyboard
Write the keyboard data in buffer C. ose -NH 83 A ‘l I A ' Restore
. . sC Not Entry Complete
Transfer data in buffer C to buffer A and write AGI0 DI -
a punch flag in buffer A. e | @ o2
ompare
Advance the column counter. Compare N_EC ::le E 3;3;;)(’ D3 Keyboard Space Kybd Space
E, Reset the keyboard latch. CA001 %{{é FL én;e_rcc& N
Every manual field is a possible leftzero or blank- Countup n—] cc I <>—E} o 4% YR—
column fill field. Entering a manual field (compare B A RAOAT POR 1 KA040 NotKybdlth |
and not field definition) causes an LZ flag to be ‘
written in the first column of the field (in buffer A). Compare
This flag sets the LZ field and the LZ operation Not Fld Def Write LZ Flag ] n
latches. The LZ field latch goes on and off to mark L Not Prog Sel A .
g
. Compare C to A Keyboard Write A
the length of the field. The LZ operation latch causes o5 A 3,83 = OR
all data to be regenerated in buffer C; the shift B5 ‘ Not Ver Inh Write
operation occurs in buffer C and the data must be Buffer C Out
retained. The LZ operation latch remains on until the G4 and G5 A G3 Punch Flag
g ; - . D1 and D2 A Enter Gate
next field is entered for manual keying or for an auto Not D3,D4. or D5 L UNS—
R . S 2% Not Kybd or Fld Bksp A
operation. The LZ shift or blank columns shift is LZ Key Lth
started by pressing the BLANK COLUMNS/LEFT A | N I
ZERO CTRL key; see Section 9.4. Not Remember LZ/LO Full Not MP Intlk 1-79
: Not Keyboard or Fld Bksp| A ] or Countup Ctrl
Not Prog Sel e__ G5
- N Countup
: Not Entry Comp 1 or
-l - —»l le—1 80
72us f“ . L dus | Countup Control : Compare CA010
Compare —-—?HZ"'QHF—QH?H‘QHP-?HI-‘—QZ"‘-‘— Col Ring 801 ] Egrry Complete
Serial Kybd Data —_”_ﬂﬁ-zl——ll——l}—&-—ﬂ-——??-—— Not Kybd Fld Bksp cr:;);le'e Not Punch Bus
Kybd Lth — N SR N ) S M S ), B3 A — Gs * A
D1 ) i . G4 Not Block Col 80 CU
L T i Lo B W SHE ) ) S Not Fid Biep Rt Ent Comp Rec Adv/Cd Fd Switch On Ror Tohibit ;up
D2 R )N Not Read Lth
b3 NN N — e ———_ ), | KBoTT Sel Init Prog oF Phase |
Enter Gate RR—RN R RN PR
: A
Countup — W NV—W— NN BO
Wte Buffer C — AR NE N RNV Field Def
Wie Buffer A _‘L—ZHZ—._‘?HZ"—QHZ‘E—QHHH}—R__“‘ Buffer A Flags Compare i LZ Op
Bffer AFlage - Rl 08 n pE M p U B R LZ Field A AL
LZ Fld Lth 2 N, N N ), S N — ) —_—— Not Ver Inh Wie FL
LZ Op Lth RN PN U PN — — Not Fid Def g“ Field Def | —
Field Def — R, CEE) CENED) CERED) CEEl . G2 A P A AAOOI
Kybd Restore _—n--i-_z}_z}___a_n___n_— 82 AADOT Entry Complete —4 OR
G3 A
Prog Sel |

Machine Timings/Manual Data Entry  9-3



9.4 BLANK COLUMNS/LEFT-ZERO SHIFT
(PUNCH MODE)

A character must be manually entered in a field
before pressing the BLANK COLUMNS/LEFT ZERO
CTRL key. Pressing this key causes the manually
entered data to be shifted to the right of the field,
and spaces (alpha shift) or 0’s (numeric shift) to be
inserted to the left of the manually entered data.

Example: In a five-column manual numeric field, 753
is manually entered as data. The BLANK
COLUMNS/LEFT ZERO CTRL key is pressed. The
data is shifted to the right and the O’s are inserted to
the left. The result is 00753 when punching out.

Pressing the —LLZ key in a numeric field causes a
normal LZ shift operation, except that an 11 and the
units digit are simultaneously punched in the units
position of the field.

Circuit Objectives

At least one manually entered character must
be in the field before pressing the BLANK
COLUMNS/LEFT ZERO CTRL key.

Note: When the field was entered, the LZ
operation latch came on.

B Press the BLANK COLUMNS/LEFT ZERO
CTRL key; set the LZ key latch.

Set the keyboard latch; start the delay clock
and a keyboard restore cycle.

| Detect the LZ flag in buffer A (in the high
order position of the field) and set the LZ field
latch.

At enter gate time, inhibit the buffer C clock
for one data column (72 microseconds).

E~ Set the LZ shift latch at the next column ring
80/1 and D3 clock pulse; hold the keyboard
restored.

Detect the LZ flag and set the LZ field latch;
reset the LZ key latch. LZ shift gate comes on
at this time and inserts a O or blank in the first
column of the field. LZ shift gate aiso transfers
the field from buffer C to buffer A. The
column counter is advanced at compare time
and a punch flag is written in buffer A.

I E At the trailing edge of G2B1 and LZ shift gate,
set the inhibit clock latch and inhibit the ad-
vance of buffer C of one data column (72
microseconds). Reset the inhibit clock latch.

[E} Reset the LZ field latch at the drop of field
definition. Repeat steps 6 through 9 until the
start of the next field (compare and not field
definition) is detected.

Reset the LZ operation and LZ shift latches.
Restore the keyboard.

94

Compare - ) WM,  EEm L
Field Def oot 1 ), EIMY PR} ) ——
Buffer A Flags ] 1 ! - f  I—
LZ Field Lth —-_(E tit_,(E———
LZOplth sy M =  ___r ! | .
LZ/LO Key Lth _  SSSSSSNR NSNS NSNS SN SN ., -
GatedLZKey_ M B 8 E) 8 8) § 8) RER )8R Q-

Kybd Lth o Dy S Sy MU S | -
DI MENTAES , SEENER |, 3 A
o2 ] T p— —— <

3 e ) — 3
Col Ring 80/1 < - .y 3L
LZ Shift Lth — 2 i T 1 -_—
LZ Shift Gate 22 ﬁva___”.___.“______u__.”__——___
Inhibit Clock - = T - ). Jr—
Enter Gate 21 1 I 0 - l" - I
Countup’ i ) . ]l

¢ 3 : =
Kybd Restore ————_—!F———_—'

129 (Serial Numbers 20,000 and Higher) TM
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o z‘”h'\f:)]’ I LZ Shift Gate Mi
lot nt n nus
Field Def
Q ! Not MP Dash Key = A FL | Compare
Numeric A 4 FL g BT A LZ Write A
G4 G4
. Compare Not Field Def Field Def OR Write A
R} &3 A AACO3 —
Contact o AAO03 Compare OR
Not LZ Op Lth EC::;T)/ Complete N Buffer C Out
Not Keyboard Lth A Not Verify Inhibit Wte CloALZ Not Kybd or Fid Bksp
Punch Mode G4 or G5 A BO
G3 A
Countup Control
. LZ Shift Gate
Blank hd
LZ Key Lth lnsert ;324
FL Z Insert {
n Alpha A Not Verity Inh Write A =2 y To Buffer C
. Buffer A Flags i Not Field Def 5
83 LZ Field Enter Gat
A ‘ 5 nier —ate ibit Buff k
Not Ver Inh Wte FL Field Def A AA001 Not Ver Mode A nhibit Buffer C CICL‘)TO Buffer C
—_— ]
LZ Key Lth
. Not Fid Def Comp;;eo P =
G2 Mot Fld De Not Fld Def
A G3 A 3
B2 AAQO] Compare A
. LZ Shift Gate Inh Clock
Entry C
. Ty ~ome LZ Field &2 Al R
Dash Key A P
A cs B A
. Q}C( Dash Key Lth —_—] P Inhibit Clock( 1o Buffer ¢
| ﬂ LZ Shift RAOIO
1 Kybd LZ Contact . ; ] LZ Shift Gate . |
Not MP A CR80/1 LZ Shift A Not Ver Inh Wre A
Not MP Intlk D3 A FL G4 and G5 LZ Flag or Inhibit Buffer A
G2
B5 B3
) Not LZ Op Lth L 1 G3 A
A AA001 Not LZ Op Lth
Not Kybd Lth LZ Countup
Compare A 1-79
LZ Shift Gate
3 OR G5
B5 A — Countup
Not Entry Comp a— ORrR
® - 3
G4
| Osc ——N CR I+ EOR Kybd
Not Buffer Full — A
. CBoO1 . Not Inh Kybd Seq OR FL A N__l
CR/CC Compare D1
Compare
—— ;ot D1,D2,D3,D4, or D5 KA040 Kybd Lth D2
. Al LZ Shift Lth oR |Kerboord Restore Deloy ' pg
Countup Clock
cc S
EC Intlk KAO40 : //A
— %%
. N FL ///.//
POR )
A
. BS KAG4T
° .
B5 A
Compare
. Blank Columns/LZ Shift  9-5



9.5 MANUAL AND AUTO DUP (PUNCH MODE)
Pressing the DUP key or decoding an auto dup field

Not Clr, Rec Bksp, or Prog Load

Circuit Objectives—Auto Dup

a Detect a dup field in the program and set the
~ dup control latch.

in the program causes data to be transferred from
) . Gated Program
buffer B to buffer A. The data in buffer B is Not Kybd Reset Auto Skip/Dup On e Dup the data from buffer B to buffer A, write a
regenerated because it may still be needed for l B2 h flag i ‘duoi ?
punching out the card Not Ver Inh Skip/Dup 1 Not Ver Lock Kybd A punch flag in every column duplicated, and
. . ) - Not Rec Bksp advance the column counter until the end of
Field length is controlled by field definition. Dup Key On "L_ Not Prog Select field definition
Dup information must be manually keyed or a data Not Ver Inh Dup )
card must be read into storage after a power-on reset g';' Kybd Lth A = R " e Reset the dup control latch.
or a clear operation (setting the dup not loaded d)\ Nor i Do Manual Entor Gate 4 or
latCh)' Not Man Intlk Dup Dup Cirl
o FLTT] | Compore or] Not Ver Inhibit Write |
Circuit Objectives—Manual Dup Not Fld Det Sampled ! Not G0,G1, or G2 — ok Inhibit Buffer A
o e mple
Press the DUP key and set the manual dup Reset Manual Dup o OR (o] —
latch. KA050 . 5 9 n
‘Set the keyboard latch and start the delay O Manual o
clock. D4 and D5 are allowed to become active A - A Intlk {3 Verify Mod A
) . . B4 FL erly Moce OR
in manual dup operation. This keeps the key- A N t or |rite A
board ‘latch active until the drop of D5. The i'ld{ Vt:*d""_‘:: *‘@Nor Ver Core| Peh Flags |
keyboard latch keeps the manual interlock o . z‘ °$ [I’)"; - Ch‘:m);er B A fg’ =
. c —] t D3,D4, at L
latch active. N ‘ ° = A |Enter Gote KAos1 Not Kybd or FId Bkep] A
Countup Ctrl
Set the dup control latch. Key::ard ‘ '
. CR/CC Compore A N
Dup the data from buffer B to buffer A, write a Compare Not Inhibit Kybd Sequence A 1
nch flag in eve olumn licated
punc g ry column duplicated, and CAooT Not D1 02,03, D4, o D5 D1
advance the column counter. Countup cc = L f— D2
] 0
Reset the dup control latch at the end, of field é gf“’z D3
. el ocl
definition. N EC lntlk E D4
— FL
B Reset the manual dup and keyboard latches at Not Compare D5
the end of the delay clock cycle. N GO POR }  kao40
85 A i
KA041 —I °
Compare — or
Manual Dup G5,85 A — or Countup Ctr!
Dup Key _— — 1-79
Manual Dup G5,85 A
Kybd Lth Not Entry Complete OR Countup
Compare
o1 __EEEN SEEN EEE NS SN  SEm  maE . c 8 cAolo
ompare
 seessss 22 massas 440 . -
g§ Rec Adv/Card Feed Switch On Not Block Col 80 CU
-
D4 R Not Read Lth Select Init Prog OR Not Punch Busy A
D5 ——— Countup Ctrl G5,85
Dup Cirl Col Ring 80/1 Entry Entry Complete
Enter Gate .q - O Kybd Fld Bksp = Complete [~ X
Manual Intlk I . G4,83 R
Write A TN ot Flé Bsp Neot Col 80
O O!
Eo:f:P I|‘) [T 11 Dup Not G4 A 4
4 estore N Clear Switch Loaded BO KBO10
Not FId Def Sampled 1 POR IOR =y
Auto Dup
Data Load
Compare — = . Read Gate A o
Gated Program | | Col througl — | Inhibit Dup R Not D3, D4, or D5 A Keyboard Restore
Dup Ctrl .y B ﬂ{: Pl::P S;vuoffw Ao CBOO1 G5 A FL Not Entry Complete
: nch f —renet
(\:Nr»re A 1 B m ﬁ_ Dup Ctrl KA040
ountup l]]? [ | CR80/1 }_
Not Fid Def Sampled 1 - S A M OR|
CB0O1

9.6 129 (Serial Numbers 20,000 and Higher) TM
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9.6 MANUAL AND AUTO SKIP (PUNCH MODE)

Gated Program

Keyboard Restore

Pressing the SKIP key or detecting a skip field in the :°’ Record Bksp o
program causes punch flags to be written in storage Acto Skip/Dup Sw On A Not Kybd or
for as long as the skip control latch is active. Not Ver Lock Kybd é Fld Bksp ‘
Detecting the end of field definition turns the skip Keppourd ot Prog Select %I__ s 1 ¢ or [ Yrite A
) 2 BO A
control latch off. Kybd Skip 7Sk|p Skip W‘
FL Not MP Control A B
* A O8]
Circuit Objectives—Manual Skip Not Inhibit Skip/Dup [ Sjer Gate
D1 and D2 I
Press the SKIP key. A050 _ m
. Not D3,D4, or D5 A Not Fld Def Sampled
Set the keyboard latch at compare time; start KA050
]
the delay clock and a keyboard restore cycle. : Any Data Key n >
) Osc N4 CR Or Not Entry Compl
3 i R ot Entry Complete
- Set the keyboard skip latch | Not Butfor Foll Keyboard
n Set the skip control latch at enter gate time. cr/cc Compare _ A jorf FL A N
pare Inhibit Kybd Seq
Write the punch flags and count up every Countup e Phase 1 1
compare time until the end of field definition. KACA0 _l o2
Reset the festore circuit at thehend of D2. Reset Not D1, 02,3, D4, or D5 Ié'eloz 03
, the keyboard and keyboard skip latches. B3 A a ¢ G5,
‘ryrs
Reset the skip control latch when the end of EC Intlk %65/
s . n Iyl
field definition is detected. N4 POR KA040
Circuit Objectives—Auto Skip #—E
. ‘ 80 A I - 1 or
0 Detect the skip field in the program; set the 85 KA041 — A
skip control latch. O D3, D4, or D5 o
e Write the punch flags and count up every Compare A Not Entry Complete A N
compare time until the end of field definition. G5, 85
e Reset the skip control latch when the end of @‘
field definition is detected. ] or Countup Chl
Not Kybd or Fid Bksp G5,B5
— R
ot Entry Comp A
2 Countup Ctrl —
Col Ring 80/1 E OR
i Not Kybd Fld Bk: ntry Compare
Manual Skip e P A Complete ‘@ e CAO10
Compare N .| . . 000020 . i = ntry Complete
Skip Key ry ] Not Fld Bksp Rst Ent Comp G5,B5
. , ‘ Not Block Col 80 CU
Keyboard Lth SRR o —————————————— Not Inhibit Dup A
Keyboard Skip . Not Punch Busy
Skip Control —— E— ,;:t Col 80 KBO10 Rec Adv/Card Feed Switch On __I
A
Ef Intlk n A & B0 Sel Init Prog OR
———— = I - a0 0 W
b2 E—— Phase 1
D3 AEEEE——
Enter Gate P
Countup TN
Keybd Restore ]
Write A TR T (Punch Flags)
Not Fid Def Sampled a
Auto Skip
Compare —  §
Gated Program a
Skip Control e —
Countup A L)
Write A 2 a,a g (PunchFlags)
{
Not Fld Def Sampled 1

Manual and Auto Dup/Skip

Countup

9-7



9.7 KEYBOARD RELEASE (PUNCH MODE)

Dup
Compare
When the REL key is pressed, the column counter Dup Control
advances and punch flags are written in storage for Bl n Buff B Data A
the remainder of the record. When the AUTO Keyboard Not MP Not Ver Corr and Ver Mode | or Buff A In
SKIP/DUP switch is set to ON, auto dup fields are Release Key Release A Release RAOO1
duplicated. When column 80 countup is generated, R FL ] or Skip/Dup/Rel Col Erase
the release latch is reset and the data and/or punch p Not GO, G, or G2 A
flags in buffer A are transferred to buffer B. Not Keyboard Lth o Not Ver Inh Wre | or Inhibit Buff A
KA050 Bl A KAO51 )
. . . L. D1 and D2 Punch Fl
Kybd or FId Bk unch Flag
Circuit Objectives Not D3, D4, or D5 R Enter Gate Z;t ybd or sp
Press the REL key and activate the any data — B0 A
key line. QCountup Cirl
Set the keyboard latch; start the delay clock at — or ‘:‘Y ;""" 'éeY
Not Entry Comp |
the drop of compare and start a keyboard — N Keyboard
restore cycle. Not Inh Kybd Seq A FL
Osc N4 CR
Set the keyboard release latch. | Phase 1
. . CBOOI DA Dh oD
Set the release latch at enter gate time. This g:,{f:re — Net D1, 02, b3, P4, ‘:305 KA040
latch erases data in buffer A. A
Countup
. N cC CA001 { OR
Advance the column counter. Write the punch EC Intlk 7 5’ L
flags in buffer A for as long as the release latch N R
is active. El ‘ D3,D4, or D5 A |Keyboord Restore
. . A —-I: I———
B At column ring 80/1 time and countup control, B 1A 1 Not Entry Comp KA040
set the entry complete latch; reset the release — KAO41 _l
latch.
Reset the keyboard and keyboard release C““';""’ R A Nﬂ
latches. : D1
B Skip/Dup/Release D2
4 Deloy [ D3
OR Clock W
| ]
{ 1A
POR KA040
Release Key I A Countup 1-79
Not Kybd or Fid Bksp | H or \ Ctrl =
Keyboard Releose S H G5, 8 |
Not Entry Comp A
Compare - - - m— e - - | - OR
- ] ]
Keyboard Lth Compare l_ &0 CA010
D1 __ DN R $ 00 I SN Rec Adv/Card Feed Switch On G5 |
i OR
D2 I Sel hit Prog Not Punch Busy
3 Countup Control £ Not Block Col 80 CU A
03 S— ﬂ Col Ring 80/1 ntry B5
Not Kybd Fld Bksp A Complete
Enter Gate - G4,83 FL Phase 1 |
Not Fid Bk
Release — — e
Not Col 80
Write A Emss o4 KB010
A
Countup asanm 80

Keyboard Restore ______ S

Entry Complet: |

9-8 129 (Serial Numbers 20,000 and Higher) TM
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9.8 BACKSPACE

9.8.1 Field

Pressing the FIELD BKSP key in a field causes the
column counter to be returned to the starting point
of that field. This is accomplished by advancing the
column counter 79 times for each position of the
field to be backspaced. If the FIELD BKSP key is
pressed at the starting point of a field, the column
counter is returned to the starting point of the
preceding manual field, bypassing auto dup or skip
fields if the AUTO SKIP/DUP switch is ON.

Circuit Objectives

Press the FIELD BKSP key; set the keyboard
field backspace latch.

Set the keyboard latch; start the delay clock
and a keyboard restore cycle.

Set the field backspace latch.

At enter gate time, reset the keyboard field
backspace latch.

At compare time, set the countdown latch.

Set the CC minus 1 latch. Reset the countdown
latch and gate 79 phase 1 pulses to the column
counter, suppressing compares. Reset the CC
minus 1 latch; repeat steps 5 and 6 until no
field definition is sampled.

When no field definition is sampled, set the
stop latch. Reset the field backspace and
keyboard latches.

E Reset the stop latch.

BB 0B N

Note: Regeneration of data in buffer A is inhibited at
each compare time during a backspace operation.

9.8.2 Word

The word backspace operation is similar to a field
backspace operation, except that a buffer A keyboard
space flag also resets the operation and the ALPHA
key must be held down setting the word backspace
latch. Should the end of the field definition be
detected before a keyboard space flag, the operation
is reset.

9.8.3 Character

Pressing the CHAR BKSP key advances the column
counter 79 times and, in effect, backspaces one char-
acter, bypassing the auto fields.

9.8.4 Record

Pressing the REC BKSP pushbutton sets the CC1
latch on and sets all the remaining column counter
latches off.

Alpha Key Word Compare
Buffer A Flags Backspace Punch Mode | A
A
B4 A No Field Definition o Mot Col Frase | ~ |OR
Character Bksp Key Character Character Bksp —
Not Ver Inh Char Bksp A Backspace Not Compare
Not Manual Intlk fl T— 1 4 KB0O1
Gl
Stop ‘Not GO
- ’ Gl s OF G2
Dot MPlodk 1 A Nof Ver 1nh Write | # |ORfnh Buffer A
b LI | KBOOT — |
—-—
Keyboard
Field/Word Bksp Key OR [ Nor MP Itk :;e':
Not Manual Intlk A clspace Fiold
Not LZ Shift Gate fL G4 B:::kspace
Not Field Bksp POR ’ B1 A L
Enter Gate G4
OR B0
KBOO1 GO Not Auto S/D Fid
D1 and D2 80
A KBOO1 —
Not D3, D4, or D5 A |[Enter Gare | Stop
Compare G5
A
BO
Osc N4 & »—L Compare
Gl
CB0O1 crR/cC Character Bksp ] CR80N
CC Minus 1 Compare A 2 A ‘E'L Count
AT 25_ Down
Phase 1 A PN cc Not Fld Definition FL o
L Not CRI
Not CC Minus 1 Entry Complete A —-B—l G3 e
( ) Inhibit Bksp [ ';‘of A ”
—_— top KB002
5 LZ/ALO Full OR A l I POR R
Character Bksp 4 Not CR2 KB002
Field Backspace 2 2 R o A
Compare _sz_.-u_-_u-_—l 2-——&—-——
Field Bksp Key _Qm-—zz R R
Kybd Fld Bksp Lth A n— 2 Keyboard
FL
Kybd Lth _!u-___ Not D1,D2,D3,D4, or D5 f;lgl A N
-— ™ ]
| A
o oty —r | o
D2 KA040
WR—l—r— R 3 27'°Z 53
. OC|
D3 i, W)t 2 2 S EC Interlock /047
L/ 7/
Enter Gate S 9. N FL 2572
R, . — ] ) R POR KA040
Field Bksp Lth VRN ———m— N N
| S—
Countdown Lth _22 zz n zz - zz - zz B5 KAOS —] or
CRI A | Keyboard Restore
WR—P—-_mm pmm omm H mm mm — —
R C
CR2 VWPR—N— - mmm “"P‘;; —{ KA040
CC Minus 1 Lth RN -,  mmy 00 E—
Countu D3,D4, or D5
ountup .in__zz._.zz.__.zz___—_a_— R N
Not Field Def N R e ) R 2 a Mﬂh’_yolm_plete__
Stop Lih -—n— @ -
Kybd Restore _(ﬁ-——-—-—-
Keyboard Entry Countdown Ending

Sequence (2 Positions)

Keyboard Release/Backspace




9.9 PROGRAM/DATA LOAD

Pressing the READ pushbutton with a data or
program card at the pre-register position registers the
card and writes the read flags in buffer B. Because the
card is registered with column 2 positioned under the
read photocells, the card must be moved back one
column. When the backup is complete, the first
column is read and stored in the output latches.

The card is then advanced to the next column and,
as the card is advancing, the information in the
output latches is gated into storage.

The operation (read column, advance, store) is
repeated until all 80 columns have been read.
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Circuit Objectives

Place the data or program card at the pre-
register position and press the READ push-
button. Set the read latch and the program load
or data load latch.

Set the register cycle latch and register the card.

When the edge of the card is detected (not
photocell 4), set the active latch and set the
reverse/forward latch to reverse.

n Write the read flags in buffer B.

Set the escape cycle latch and move the card
back one column.

E Reset the reverse/forward latch to forward.

CF2

S B BE B B 8

Set the read/punch card lever latch. Reset the
escape cycle latch.

Reset the output latches at G4 time.

Gate the photocell output to the output latches
at G5 time.

Set the escape cycle latch and start advancing
the card to the next column.

Set the read scan latch. (CR80, G4, and B3 for
data load; CR80, G3, and B2 for program load.)

Set the read gate latch when the first read flag
is detected in buffer B.

Inhibit the regeneration of the read flag.

Reset the read scan latch when a read flag is
detected.

[eof 1]

feo] 1] [eo] 1] [so]1]  Jeo] 1]

CF3

CF4

Read Pushbutton

Read Lth

Register Cycle Lth

Active Lth

Forward

|

l l

i

~

Escape Cycle Lth

Write Read Flags

Col

2101 Col 1 to 2 Col 2103

i

4

R/P Cd Lever

I

Reset Output Lths

-
L

Gate Ser Rd Data

Prog Load

~N

~

Rd Scan {Data Load

Prog Load
Rd Gate { Data Load

”~o

[ ]
|
-
[

-

Gate program information to the correct buffer
or gate the data to buffer B from the output
latches at read gate time.

Reset the read gate latch.
Reset the escape cycle latch.

Repeat steps 8 through 17 until all 80 columns have
been read into storage. When column 80 has been
entered into storage, the column 80 latches are
stepped. The read, program or data load, active, and
read/punch lever latches are reset and the card
advances to the stacker.




Not R/P Card Lever
Dial Decode A Read Register
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KAO72
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7 S
o Nt e
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B2 A cBoN LL Not Clear A
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N 17 Roud Not Prog Load |— OR \@ Write Read Flag
GO A
Read Gate —
Program Load A o4 POR
Not Intr Ver Read . A Y
G0 B3
Not Clear Flags Tgr —_—— OR[—
CR8O : Col 82 Lth —
Read Gate Col 80 Gate Col 81 POR
L_J—or FL 2 Col 81 Col 82 Col 83
Not Program Load A L -
CR80/1 B4 POR
ok | or
. Col 82 Lth ond M2 KA080 M
NorGolao | Rz Rz
Col 83 Lth A Not Col 80
Not Clear Ml A
BO
CF3 CF3
Col 82 Lth - Not Col 81 Lth A
. Ver Rewrite el | M A
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9.10 PROGRAM SELECTION

A program may be selected by using either of two

procedures:

1. By positioning the PROGRAM MODE dial at the
correct program level position (with the REC
ADV/CARD FEED switch set to AUTO). The
program is selected when the column counter goes
from 80 to 1.

2. By pressing the PROG SEL key and the correct
numeric key (1-6).

Either selection procedure sets a combination of
select latches that, when decoded, select the program

level in buffer A or buffer B.

Circuit Objectives

The program select latch is set when the
PROG SEL key is pressed. Pressing a numeric
key (1-6) sets a latch-contact-hold latch. At Bl
time, the correct combination of select latches
is set. At enter gate time, the program select
latch is reset.

With the REC ADV/CARD FEED switch set to
AUTO, the program level that equals the setting
of the PROGRAM MODE dial is selected when
the machine advances from column 80 of one
input record to column 01 of the next record.

The select latches are decoded to select the
program level.

When all select latches are off, program off line
sets the alpha latch.
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" Program
Select Select Initial Prog
Prog Sel Key P o A
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Numeric Key 6 FL
KA021
KA021
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Prog Sel Pos | Pr Level Select Line
Prog Sel Pos 3 — cameve MT214
Prog Sel Pos 4 OR A 1 0 All Off
Prog Sel Pos 6
Numeric Decode A i X
BO 2 X
G3 —1OR
Ver Read Regist Sel B0 3 X|{X
Col 80 through 1 -1 Set Set Dafo Read or Prog A 4 X X
Prog Sel Pos 2 A LSt Program OR FL POR — s X]X
Prog Sel Pos 3 —| Rec Adv Sw O —
Prog Sel Pos 5 OR A —@( ey 6 All On
Prog Sel Pos 6 . Not G3
KAQ021
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Prog Sel Pos 6 OR A —@( sel 1
Sel 2 A I_N-l Program Off
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9.11 PROGRAM PUNCHOUT

To punch a program from storage, the PROGRAM
MODE dial must be set to PROG PCH (with REC
ADV/CARD FEED set to MANUAL and AUTO

Not Data Xfer

Program

Outgate

Serial Output Data

Output

¢ OR (X) Data Bit

SKIP/DUP set to OFF). After a blank card is " — B-time (X) L Intwr-
registered at the punch station, press the REL key. Buff A Out LI Magnets
This causes a normal data entry sequence and writes Nof Sel 4 A Shf:fnout - [or]
80 punch flags in buffer A. When the punch flag is Buff B Out —{ or e - 5o
written in column 80, the entry complete latch is set, Sel 4 A
the column indicator goes to 00, and column 80 n
countup is inhibited. Go

Pressing the PROG SEL key conditions the program ;‘;'25‘*' ! A
select circuits (as in a program select operation). Gl —
When the program number is keyed, the select latches el A |or
are set and the select initial program line allows a G2 -
column 80 countup. ;‘:: ; A

The countup in column 80 line sets the entry
complete latch and causes a data transfer operation,
which transfers punch flags in buffer A to buffer B.

When all 80 columns have been transferred, a Compare

. Select Line G5

punchout operation occurs. However, the program Program Level Entry Complete
data may be read from either buffer A or buffer B 1[2]4 Not Punch Busy |
and at GO, G1, or G2, as determined by the program 0 All OFf Dot Inhibit Dup Column 80 Countup
level selected. Skipping is inhibited during a program ! X Select lines are activated Not Block Col 80 Countup
punchout operation. 2 by pressing the correct Phase 1

When column 80 of the program has been punched, 3 rumesic key (1-¢).
the operation is reset and the program level that was 4 x
punched out is automatically selected. 5 =

6 X[ x| x

Circuit Objfectives

Press the REL key. When 80 punch flags have
been written in buffer A, column 80 countup is
inhibited.

Press the PROG SEL key and set the program.
select.latch..

Key the program level to be punched and set

-(A) .r\)

. Pr
the numeric decode latch. A N S":" — Punchout Q:
- - Not Prog Sel Lth F Prog P '
Condition the program decode circuit. # p;:f P:::h Bua,w FL
Allow column 80 countup which starts a data A o
transfer operation. Set the program punchout Num Decode 3

latch.

Sl Reset the program select latch and the numeric
decode latch at the drop of enter gate.

-] >

Begin a normal punchout operation, except
that the output latches are set with program
data.

Num Key 6

i

Not Program Select

Numeric

Decode

Prog Sel Key

Select Initial Prog

RA/CF On OR —

RAO31

Program Selection/Punchout  9-13
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9.12 MULTIPUNCHING

A card column may be multipunched by pressing the

MULT PCH key prior to pressing a data key. The
MULT PCH key is held down until all data for the

column has been keyed.

Circuit Objectives
Multipunching a column is done by blocking

countup until all data for the column has been
keyed. The MP interlock latch comes on when
the MULT PCH Kkey is pressed. At enter gate
time, the MP latch is set. Countup is blocked
until the MULT PCH key is released and the MP
interlock latch is reset.

When the MULT PCH key is released, the
multipunch interlock latch is reset and the
column counter is.advanced. Data in buffer C is
transferred to buffer A (punch mode) or is
gated to the verify match circuitry (verify
mode). The multipunch latch is reset.
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MP Key On

Not KB Latch
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Compare
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|

Not LZALO Full

Compare
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9.13 CLEAR

A data read cycle followed by a register cycle occurs
when the CLEAR switch is operated.

The clear flags trigger is set and clear (read) flags
(G3, B3) are written in all 80 columns of buffer B.
The rest of the clear operation is similar to a data
load, except that the writing of data in buffer B is
inhibited.

The card is moved back one column. Buffer B is
then scanned for clear flags (as in the readiscan,
read-gate sequence of a data load operation) and the
card is advanced. This sequence is repeated until all
80 columns have been processed and the card has
advanced to the stacker.

Circuit Objectives

Set the clear latch which sets the active and the
read/punch card lever latches as in a data load
operation.

Set the read latch; start a normal data load
operation, except inhibit the writing of data in
buffer B.

At the end of the read cycle, reset the active
and read latches. Start a register cycle and reset
the clear latch if the R/P card lever latch line is
not active.

If two cards were in the transport, the opera-
tion is repeated. Then the clear latch is reset if
the R/P card lever latch line is not active.

Clear 1 latch is set during the first register
cycle. Clear 2 latch is set and the clear 1 latch is
reset during the second register cycle, forcing
the clear latch off if a card jam occurs which
prevents the card lever from dropping.

Not Col 82 Lth

Active
CF2
A L R/P Card
Lever
Not CF2 orf FL
OR
Not PC4 KAQ71
OR
Col 82 Lth and M2 Kao71
G3,G4, and G5
Read Gate
R/P CdLvLth Not Clear A | o |__Inhibit Buffer B
Punch Gate Al Data Load
Clear Switch Clear
ﬁFt Read Lih A FL oR 3 Register
ot fea ) Col 82 A Cycle
M2 : ORN FL
Not R/P Cd Lever m
Not Active KAO71 Not CF4 m
Not CF4 A Serial Read Data 2 7
Not Clear 1 —OR n Read Gate | KA
Clear 2 A Data Load A
Not CF4 Not Clear .
G3 L _{or Write B
B3 A
—
?_—\—_4
Not Read Lth
Active A Clear Fla,
Not Col 82 Lth L = o
CR80/1 CR80/1 Aok
OR| —
— Read Data
KAO071
A FL Load
Col 82 Lth Cear | * T Joil'mt
M3 A
OR
] Rl | T
L] RBO10
5 Fwd Escape
Not Clear 1 Not Intr Ver Read A Cycle
A .Elea_rl ) N Read Lth OR FL
Not CF2 FL N A Clear 2 R/P Card Lever
Not Clear 2 ‘ FL z._:"__
P CBO11
Clear 1 A KAz N oA KAO7Z “xeo
Clear 2 A Not M3 A
G4
Not Clear B2 OR
N e
CF2 A ¢ L
Multipunching/Clear




9.14 PUNCH/OUTPUT SKIP

A punch operation requires punching a data column
and escaping to the next column. The data for the
column to be punched is stored mechanically in the
interposers during the time that the previous column
is being punched. For this reason, a2 dummy punch
cycle in column O (one in which no punching occurs)
is required to store data for column 1 in the
interposers until it can be punched during the next
punch cycle.

Skipping is done by checking contents of buffer B.
If at least the next two columns contain no data, the
columns are skipped and punch cycles are inhibited

Circuit Objectives

When 80 columns have been entered into buffer
A, the entry complete latch comes on and the
data and punch flags in buffer A are transferred
to buffer B.

When the data transfer is complete, the punch
gate latch is set and a punch cycle is started.

At column ring 80/1 time, set the scan latch
and the escape control latch.

Set the outgate latch when the first punch flag
is detected in buffer B. Inhibit the regeneration
of the punch flag, reset the scan latch, and set

' Gate the data in buffer B to the output latches
and, if buffer B contains data, reset the outskip
latch.

Set the lookahead scan latch.

Reset the outgate latch.

If the next column contains data, reset the
outskip latch.

B BER

Reset the lookahead scan latch. If the outskip
latch is active, set the skip latch.

—_
(]

Punch the data for the previous column and
gate the data in the output latches to the

Set the escape cycle latch and advance the card
one column.

Reset the escape control latch.
Reset the output latches.
Reset the escape cycle latch.

If the skip latch is off, start another punch
cycle and repeat the scan and punch operations.

— i a1 . -
=2 AR B

If the outskip latch is on, a punch cycle is
inhibited and an escape cycle occurs.

When column 80 is punched, the column 80 latch is
set. Punch and escape cycles occur and the column 80
latches are stepped. Punch gate latch is reset and the
card advances to the stacker. If the REC ADV/CARD

after the first blank column. the outskip latch. interposers. FEED switch is set to AUTO, another card is fed.
Dummy Cycle Punch Col 1
Set Col 1 in Interposers Condition Skip for Col 2
S
P6 Tea] ps5 | P2 p7 6 |e3] ps | P2 | 7 | Pé P3__S
<
leo] i} [eol7] [eofi]2] leo] 1] teo] ] fof1J273j4] (ol [213]4]
Data Transfer r— N
<
Punch Gate __”
Punch Cycle — R - ———
Scon s Coll —— 0! 2 _ sommm— Co! 3  eeese— )
Outgate - - - . 2
Outskip - S )
B <
Lookahead Scon Lth _— — m— s _ emm 2
Skip O —
S
Escape Cirl Lth W L —— )
1
Escape Cycle Lth F S S —2
<
Set Output Latches - _mm 2
Load Interposers e o N latches set s
[4
Reset Output Lths — _— )
[mi]ma] m3 | [mi]ma] w3 | [miTme] ms |
ColO tol Col 1t02 Col2103
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CR8O/T | A L Not CE DP Sw On
Not Skip
z._,
= w
Buff B Out — FOR KBO10 pp .
Phase 1 A - _A_ 1 6
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Lkoh Scan Not Buffer 8 Qut | 82 CBO11
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GO OR| Skip GO
o KA031 G [ A FL B2 Gate
35 CRE0/1 P CRBO/1 A Col 80 Col 81
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9.15 CARD FEED AND REGISTER

The card feed clutch operates the feed knives, card
aligner fingers, pusher arm, CF timing disk, pressure
roll opening device, eject mechanism, and stacker.
Only the operation of the feed knives can be
inhibited during a card feed clutch cycle; this is done
by picking the inhibit card feed magnet and the card
feed magnet at the same time. The REG key is not
operative in verify mode.

Circuit Objectives

Pressing the REG key (or the VER CORR key
during a verify card repunch operation) sets the
register cycle latch which activates the inhibit
card feed magnet and starts a card feed cycle.

Pressing the FEED key starts a card feed cycle.

Note: In verify mode, two card feed cycles are
needed to register the card. Pressing the FEED
key starts the first cycle. The read latch is set in
the first cycle, setting the register cycle latch
which starts the second cycle.

When the punching or verification of a card is
complete, a card feed cycle is started at column
82 latch time if the REC ADV/CARD FEED
switch is set to AUTO. The second (register)
cycle in verify mode is started by the read
latch.

9-18 129 (Serial Numbers 20,000 and Higher) TM

Register Key

Read Lth

Verify Correct Cycle

Not R/P Card Lever

OR|.

Register Inhibit
Cycle Card
FL OR Feed
Magnet
POR
CF4 ORJ
KAO72
Not Ver Rew Ctrl |
Col 82 Lth
RA/CF Switch On
Not Clear Card
Not Stacker Sw OR DR Feed
Feed Key On b— Magnet

Not Stacker Switch

Not Clear

Not R/P Cd Lv Lth




9.16 PRINT SUPPRESSION —_————— e =

[ oren o
B2

Not Field Definition
Compare A Buffer

Any character that is punched in a column of a card |

is also printed at the top of that column, unless the

print suppress magnet is picked. This magnet is l

picked to suppress the printing of high-order 0’s in a l G3 OR A

field and invalid characters (those outside the stan- I Not Prog Punchout
|
I
I

(Data)

Data Xfer

Buffer ) Buffer B Out

B
A (Punch Flags)

RA020

dard 64-character set). Single columns may be print
suppressed by setting the PRINT switch to OFF.

Compare
Print Off
Not Program Punchout A
G3
B1

8|

High=-order

Buffer B Flags Print Suppress

G3 A B GO
A

Circuit Objectives

1
|
|
|
I

RA020 I
|
|

J

Suppression of High-order 0’s: |__ e e e e o —— Outgate
Input Machine 5 5 POR
A high-order print suppress flag (G3, B2) is P5 (65°-160°)

. . A B2 Phase 1 KA0&0
automatically written in the first column of — . . Se:: Read Data A oR
every field in buffer A. Because of that, G4 N
high-order 0’s, except in single-column fields, Outgate

s b Print Lookahead . n B
. . Not CR80/1
are suppressed in every field. o a— FL Buffer B Flags

The high-order print suppress flag (from the - B2
first column of every field) sets the high-order G4
print suppress latch. This latch stays on until: KAOSD  Oytgate

B} An output latch other than 0 is set. This CreO/l |
allows printing of the first nonzero digit e 000 ] CE DP
of a field, or

Phase 1
n The print lookahead latch, which is Se:s:, Read Data

examining the next column, finds a high- A
order print suppress flag. This circuit Not Output Data I—J

Print |

Print 2

12,11,0, or 8 . .
allows printing the low-order O of an all-0 or |Invalid Character , P2 Print
P5 A Out Print E— Suppress Print

field, or G4 — = A R
’ A bfferBFlog | — poreres ok or] = DR [——{Suppres
The end of the card is reached. Bl KAGS0 Outgate = | |[OR | ‘ KAOO! onet

B1 A
Not CE DP Col 81 Latch Ctrl

Suppression of Invalid Characters: Output Lth 12

[e]
@ strting at digit 1 time (G4, B3), the first LA

output latch that is on sets the serial read data Output Lth 0
line which turns on the print 1 trigger. If L
another output latch is on, other than 8, the Output Lih 1 —_—
serial read data line complements the print 1 Output Lih 8
trigger (turns it off) which then turns on the U
print 2 latch. Output Lth 9

The combinations of digits shown are invalid.

P7_(250° - 315%) JOR

KA061 A
) OR

Not Hi-order Print Suppress

KA061

OR

P2

>|>|>|>|>

Print Suppression:

B Printing in any column is suppressed when a
print suppress flag (G3, B1) appears in storage
for that column. The suppression of an entire
field requires print suppress flags in each
column of the field.

Verify Machines Only: Any punches in column 81 are
print suppressed.
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9.17 VERIFY READ

A verify read operation is similar to a data load,
except that the information in the card is read into
buffer A instead of buffer B. Also, when column 80 is
read, the card remains at the punch station instead of
advancing to the stacker.

When a card is fed from the hopper, the read
circuits become active, the card is registered, and the
read flags are written in buffer B.

When the card is registered, it is moved back one
column and column 1 is read into the output latches.
Then the card advances to column 2 and, when the
read flag is detected in column 1 of buffer B, the
information in output latches is read into buffer A.
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The operation (read column, advance, store) is
repeated until all 80 columns have been stored in
buffer A. When column 80 has been stored, card
advance is inhibited so that column 81 may be
punched, if the card verifies correctly.

Circuit Objectives

If no auto feed cycle occurs, press the FEED
key. Set the read latch.

Set the register cycle latch and register the card.

Set the active latch when the edge of the card is
detected (not photocell 4).

Write the read flags in buffer B.

(-~ o]

=y
w

~ EE ) e -
B E B8 B8 BB

Set the reverse/forward latch to reverse.

Set the escape cycle latch and move the card
back one column.

Reset the reverse/forward latch to forward.

Set the read/punch card lever latch. Reset the
escape cycle latch.

Reset the output latches at GO time.

Gateé the photocell output to the output latches
at G5 time.

Set the escape cycle latch and start advancing
the card to the next column.

Set the read scan latch.

When the first read flag is detected in buffer B,
set the read gate latch.

Inhibit the regeneration of the read flag.

Reset the read scan latch when a read flag is
detected.

Gate the data in the output latches to buffer A.
Reset the read gate latch.

g Yy e Iy
OINED (G20 Y

Reset the escape cycle latch.

Repeat steps 9 through 18 until all 80 columns have
been stored in buffer A. When column 80 is stored,
the column 80 latch is set. When escapement from
column 79 to column 80 is complete, the gate
column 81 latch comes on, resetting the read latch
and inhibiting further advancement of the card.

00 © 0 0 0 0000 000 ¢ 0000 %00 00



Verify Mode H or AR To CF Magnet
CF3 Ctrl A Read Regist
- ister
Not Active FL Cycle
Not R/P Card Lever A m FL ‘ AR To Inhibit CF Magnet
Not Prog Load
Verify Mode
Gote Col 81 Lth A REo10 Not CF4 oR
Not Data Load Read KA072
Not R/P Cd Lever
Not PC4 Active Alor Write B
A Active ;?—_
N —1¢
ot CF2 m FL ]
| —
R/P Card
Col 82 Lth and M2 OR Not CF4 A Lever
KAO071 ORf FL
OR
CF3
R
KA071
— Rev/Fwd
Forward A FL GO
@ Escape Cycle Lth BO A
—_— CR80/1
o ez BNt :
o o CBO10
A
c4 GO
BO
CR80/1
B2 A _®-. A G3
83 A
Read [——
A L
Not Inltr Ver Read OR Not Prog Load ‘
Not Clear Flags Fwd
— | R/P Cd Lever A Read Scan
Ga FL Read Gat
Not Escape Cycle Lth . B3 m Buff BFlags | A - =
A Serial Output Data 83 FL r_<
G5 OR 500 T CR80/1
L ime A GO
T Photocell Reod Gate RBO10 Mot Proc Lo A OR|
t
Or Output (X) G4 A -8 e REOT1
Data Bit 83 OR 17
Col 82 Lth —
. A H POR Not Prog Load
B (X) Time
Not Escape Cycle Lth OR Not Data Load A
A Serial Read D
g:t Reaod Gate v G4 or G5 A erial Re ata .
El - T
Read Gate
Not Program Load A Col 80 Gate Col 81
CR80/1 or] FL M3 N I
Col 82 Or [oR
M2 A KA080 KAO81
83

OR Inhibit Buff B
(Erase Read Flag)
Write Buff A

OR
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9.18 VERIFY AND VERIFY ERROR

Verifying a column by duplicating or by Kkeying
causes an entry sequence that is similar to the entry
sequence in punch mode. At enter gate time, the
keyboard data in buffer C or the information in
buffer B to be duplicated is matched with the card
data in buffer A. If both buffers contain the same
data, no error occurs and the column counter is
advanced, allowing the next column to be verified.

If the information in the buffers is not the same, a
verify error occurs, the error indicator comes on,
countup is inhibited, and the keyboard locks.

When a verify error occurs, the operator is allowed
a retry. If the retry produces an error, a second retry
is allowed, but the keyed character is written into
storage in place of the error character.

If a rewritten character is immediately character
backspaced and reverified, normal verification may be
continued. If, however, the next character is keyed,
the entire field (or record) must be reverified. This
condition is indicated by 88 on the column indicator
(all sections lighted).

Circuit Objectives (Error Condition)

i@ The verify error latch comes on when the data
read from the card (in buffer A) and the keyed
data (in buffer C) or the data to be duplicated
(in buffer B) are not the same. The verify error
latch lights the error indicator, blocks countup
and entry complete if in column 80, and holds
the keyboard restored.

Pressing the VER RES key resets the verify
error latch.

The first verify error latch is set at the drop of
the verify error latch.

Rekeying the digit causes a match of the
information in buffer A with the keyed infor-
mation in buffer C. If the information matches,
the first verify error latch is reset (at the drop
of enter gate) and the operation continues as
normal. If the information in the buffers does
not compare equally, the verify error latch is
set again.
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Pressing the VER RES key resets the verify
error latch, and, at the drop of this latch, the
second verify error latch is set.

(o

The second verify error latch sets the inhibit
verify OK latch, which prevents 2 and 3 from
being punched in column 81.

When the character is keyed again, reset the
first and second verify error latches.

Write the data in buffer C in buffer A.
Set the rewrite character latch.

If the character is backspaced and reverified,
the rewrite character latch is reset.

If the next character is keyed without character
backspacing, the rewrite character latch is reset
and the remember rewrite latch is set at the
drop of the rewrite character latch.

—
HE BEE B =®

If the end of the field is reached and the
remember rewrite latch is active, the force
reverify latch is set. This latch lights all sections
of the column indicator and locks the key-
board.

9.18.1 Verify Field or Record Correction

If the VER CORR key is pressed, a field may be
rewritten in storage. If a field is rewritten, it must be
reverified.

If the VER CORR key is pressed immediately after
a record backspace, the entire record may be written
in storage, and the record must be reverified.

Punching in column 81 of the error card is
inhibited.

Fall of enter gate for 3rd keystroke

Rewrite

| st Error I 2nd Error [ Rewrite \
Ver Error | — —— ) : SRS SES——— ) ui QL ;
| i
| | |
Reset Key I by ) J— : o m— ) ;
|
| I |
Ist Ver Error - b ———*—
|
I | X
2nd Ver Error : N )} —¢ ) e —
|
1
|

Note: If 2nd keystroke is OK, Ist
verify error latch is reset at the
fall of enter gate for that keystroke.

Fall of enter gate for next column
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— Read Pulse
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Not Entry Complete A FL
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OR T || N || o
KBO62 KB062



9.19 VERIFY LEFT ZERO/BLANK COLUMN
(HIGH-ORDER POSITIONS)

9.19.1 Left Zero

Pressing the first character (or space) key in a
programmed LZ field causes the column counter and
the column indicator to be advanced until the first
nonzero character (including blanks) is detected.

Detecting the end of the field (LZ program and
field definition) inhibits advance to the next field.
The LEFT ZERO CTRL key or the —LZ key must be
pressed to advance to the next field. Pressing any
other key locks the keyboard.

Dup or skip is inhibited after a character key has
been pressed in the field.

9.19.2 Blank Column

The blank column operation is similar to an LZ
operation, except that the operation is started by
pressing the BLANK COLUMNS/LEFT ZERO CTRL
key. Pressing this key at the start of a field sets the
verify detect blank latch at enter gate time, which
causes the column counter and the column indicator
to be advanced until data or the end of the field is
detected. If the BLANK COLUMNS/LEFT ZERO
CTRL key is pressed in a column that contains data,
the operation is ignored.

When column 80 is detected, and the column
contains data, entry complete is inhibited and the
card is not moved out of the punch station until
verification of the column is complete.

Dup or skip is inhibited in a field if the BLANK
COLUMNS/LEFT ZERO CTRL key has been pressed
in that field.

Note: If the machine is in program level 0, the entire
record is checked for blanks. Detecting a nonzero
digit in the record resets the operation.
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Circuit Objectives

When the LZ field (gated program) is detected,
set the verify LZ program latch.

Press a data key (or space key) to activate the
serial keyboard data line as in a normal manual
field. At compare time, set the keyboard latch.

Set the verify detect LZ latch. This latch
conditions the countup circuitry; and at G5, BS
time, the column counter is advanced.

Note: The column counter is advanced at every G5,
B5 time as long as the verify detect LZ latch is active.

n At GO, BO time, reset the verify LZ program
latch.

Detect a nonzero digit in buffer A. Set the
detect non-0 latch. Reset the verify detect LZ
latch. Countup is inhibited, compare drops,and a
normal manual entry verify compare sequence
starts.

On machines with serial numbers above 53,000,

include steps Ethroughﬂ .

B NH VER ERROR LT is set when LZ key is de-
pressed as a data key. This prevents verify re-
write operation with the LZ key, except when
used to change the units position overpunch.

BLANK FLD DETECT LT is set when the LZ
" key is depressed in any position of a field that is
not programmed to be a verify LZ field. This
allows automatic verification of blanks for the
remainder of the field. (INH BUFF C signal pre-
vents verify errors from occurring due to LZ

key depression.)

El ™NH KBD SEQ locks the keyboard if the LZ
key is depressed in the middle of a programmed
LZ field.

Gtime Msfofv]zfafefsfofifo]s]«[sTo] 1R |3|4ISIOIIIZI3I4I5l§\

Serial Kybd Data e ————————————

Compare ] SS—

Keybord Lih L —————————————————— ——————————— Ve st
) e e

LZ Program _'_ e

Field Definition ) ]

Verify Detect LZ ) ”

Countup Ctrl -

Buffer A Data

Detect Non=0

*Rise time depends on active program level.
* *Rise or fall time depends on data in buffer.
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Enter Gate Inhibit
EE—— Skip/Dup Dup Key
2 A ) B A Dup Key Depressed
Serial K Data |
erial Kybd Da Compors POR l—-
OR
Spoce Key Not Fid Def A a v A Sl(ip Key Depressed
KB081 Skip Key
Verify 1 Puband it ASSS— |
Gated Program LZ Program
B5 e
A
Verify Mode FL A Ver Det LZ
Not Fid Def i
N FL Blank Col/LZ Count
0, 80 of Not Program Sel A 1l OR ank *o ountup
Not EC Intlk ]
K80g1 ‘Not Dash Key Lth OR|
Ver Correct LZ Program KBO81
I Phase 1 A
Not Kybd Fld Bksp Field Def
A Ver Col
Not Fid Bksp Erose
Enter Gate = Buffer A Data
Phase 1 A
Entry Complete and GO Not G4, B2
OR | Not Buffer A Data ] b Nom-0
tect No
KBO81 G4 pd
82 A [OR N
Buffer A Data —
Phase 2 A Go
G5 —
KB082
LZ Key Lth
G3
Enter Gate A
Verify Mode
Not Col Erase
Ver Detect Not Col 80
Blank Blank
Compare and Not Fld Def ! FL 3 N L
Program On A CR80
Buffer A Data 1
LZ Key Lth Inh Ver Compare Gated A lor ORY Not CR80 |
Enter Gate A Error Count Holds E Phase 2 KBO81 o o] _I KB0B1
Not Rem LZ/LO Full Lth OR olds Error ] o
FL - . Entry Complete
PORC — Count Triggers Go A —
Reset A Inh Entry Comp
G5
Enter Gate |
LZ Key Lth —
G4 A __'I_— KBO081
Enter Gate
G4 Blank Fid 7
Verify Mode A Detect
Not Verify Correct FL
Pull of LZ Key Lth | Compare A
Char Bksp A OR "
§8 —L | Npt TR A lor Ver Enter Gate
KB081 e cul
/ B Compare And Not Fid Def S Enter Gate
Units LZ OR Not Prog Sel A
Verify Error -
Not LZ/LO Full Lth A Inh Kybd Seq
LZ Key Lth
LZ Key Lth
Not Rem LZ/LO Fuil Lth
G4 Inh Buff C
B1 A
Not Ver Correct
Verify Mode
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9.20 VERIFY LEFT ZERO (UNITS POSITION)

Keying the units position of an LZ field in verify
mode is similar to a non-LZ field, except that
incrementing the column counter is inhibited and
verification of the 11 zone is prevented until the
LEFT ZERO CTRL key or the —LZ key is pressed.

When the LEFT ZERO CTRL or —LZ key is
pressed, the 11 zone is verified and the column
counter is advanced (except when a verify error
occurs).

A verify error in the units position of an LZ field
may be processed as any other verify error (reset, try
again, reset and rewrite) or a backspace may be
performed.

Circuit Objectives (Data Key)
Requirements: Units position is ready to be verified
and the verify LZ program latch is active.

Press the data key, set the keyboard latch, and
start the delay clock and a keyboard restore
cycle.

Set the units LZ latch.

At enter gate time, gate the data in buffer A
(except the 11) to the verify compare circuit.
The 11 is inhibited by the compare numeric
AND block. Set the verify error latch if buffers
A and C do not contain the same numeric
information.

Inhibit countup.

Set the LZ/LO full latch and the remember
LZ/LO full latch. Set the inhibit keyboard
sequence line; this line allows only the LEFT
ZERO CTRL key to start the delay clock.

Set the minus units latch if there is an 11-punch
stored anywhere in storage.

Reset the keyboard latch.

Circuit Objectives (Control Key)

B} Press the LEFT ZERO CTRL key or the —LZ
key. If the LEFT ZERO CTRL key is pressed,
set the LZ key latch. If the —LZ key is pressed,
set the dash key latch (set overrides reset). At
compare and G4 time, set the LZ key latch.

Deactivate the inhibit keyboard sequence line
and set the keyboard latch. Start the delay
clock and a keyboard restore cycle.

' If the —LZ key was pressed, gate the serial
keyboard data (G4, B1) to buffer C at each
compare time.
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At enter gate time, one of the following

conditions exists:

a. Dash key latch active—minus units latch
inactive.

b. Dash key latch inactive—minus units latch
active.

c. Dash key latch active—minus units latch
active.

d. Dash key latch inactive—minus units latch
inactive.

Conditions a and b gate the data in buffer A
to the verify compare circuits and set the verify
error latch.

Condition ¢ gates the data in buffer A to the
verify match circuits. Because any 11-punch in
buffer A sets the minus units latch, a verify
match must be made between the 11-punch
entered in buffer C by the —LZ key and the
11-punch in buffer A at enter gate time. A
verify error occurs if the column being verified
does not contain an 11.

If the LEFT ZERO CTRL key is pressed and
there are no 1l-punches in the entire card
(condition d), the data in buffer A is not gated
to the verify match circuit at enter gate time.
Because nothing has been entered in buffer C,
by pressing the LEFT ZERO CTRL key, a valid
verify match occurs.

If no error has occurred, advance the column
counter.

Reset the LZ/LO full latch.

‘ Reset the remember LZ/LO full latch.

Reset the units LZ and LZ minus units latches.
Reset the keyboard latch.

Reset the LZ dash key latch and/or the LZ key
latch.

9.20.1 Units Position Error

If an error occurs in the units position of an LZ field,
it is not necessary to rewrite both the numeric and
dash information in the column. Circuits are
provided to regenerate the portion of the column that
is not being rewritten in buffer A.

9.20.2 Multipunch

Pressing the MULT PCH key in the units position of
an LZ field allows verification of all punches in the
units position. All information, including zone infor-
mation, must be accurately keyed or a verify error
occurs when the MULT PCH key is released. The

LEFT ZERO CTRL key or the —LZ key must be
pressed to advance to the next field.

9.20.3 Alpha

Pressing the ALPHA shift key or programming an
alpha shift in the units position of an LZ field gates

both the numeric and zone data to the verify match
circuit at enter gate time. An error occurs if the data
in buffer A is not equal to the keyed data. The LEFT
ZERO CTRL key or the —LZ key must be pressed to
advance to the next field.

Data Key Sequence
Compare

Keyboard Lth

Control Key Sequence
Compare

LZ Key Lth

Dash Key Lth

Inh Kybd Seq

Keyboard Lth

—mmm ) s » EEm » EEm » SN 5 ENR
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"Rem LZ/LO Full @ R —- -—_
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Buff A Data Gated - - R Bz N R
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Countup N ) . R * R
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Minus Units %2 PF 22

D1 ______-__zz—-_____——zl—-__—_——
D2 =) ) S N R
D3 —— N 2 I 00
—¢ 1{ou ~(¢

Enter Gate R_ I‘F 22__ eg
LZ/LO Full —_—_ R
Rem LZ/LO Full ——_l b))

[€4

11 Only

Buff A Data Gated 22 R 2 1 _ 2
Countup R "7 2 ] 2
LZ Units —_—_ —2
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9.21 VERIFY COLUMN 81

When column 80 has been verified and a character has
not been rewritten in the record, the data in buffer A
is transferred to buffer B. This transfer is similar to a
punch data transfer operation, except that the trans-
fer of the punch flags is inhibited.

The 2 and 3 interposer magnets are energized and a
punch cycle (dummy cycle to set the interposers) is
started.

Because the card is positioned with column 80 at
the punch station, an escape cycle is started to
advance the card to column 81.

When the escape cycle is complete, another punch
cycle is started and column 81 is punched. The card
then advances to the stacker. Another card is fed and
registered if the REC ADV/CARD FEED switch is set
to AUTO.

If a character in the record was rewritten, the card
is not punched in column 81. Instead, the card is
released from the punch station but it is not stacked.
The data in buffer A is transferred to buffer B and
the punch flags are also transferred to buffer B. A
correction card may then be punched. See the verify
correction card operation (9.21.1) for the sequence.

Circuit Objectives (Verify OK Punch)
Set the entry complete latch.

Set the data transfer latch. Reset the entry
complete latch.

Set the verify complete latch. This latch ener-
gizes the 2 and 3 interposer magnets and
inhibits transfer of the punch flags from buffer
A to buffer B. Reset the data transfer latch
when all 80 columns have been transferred.

Set the punch gate latch and start a punch
cycle.

Set the scan latch.
Set the escape control latch.

Set the escape cycle latch and advance the card
one column.

Reset the escape control latch.
Set the column 81 latch.

BE §EpAa A2
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Reset the escape cycle latch.

— =
py Neo)

Start another punch cycle (column 81 is
punched during this cycle).

Set the scan latch.

—_
N

Set the escape control latch.

-
w

Reset the punch gate and verify complete
latches.

Set the escape cycle latch and advance the card
one column.

-
B BE

LIs] Reset the escape control latch.

The card is advanced and stacked. If the REC
ADV/CARD FEED switch is set to AUTO, another
card is fed and registered.

Verify OK Punch Sequence

Circuit Objectives (Error in Card)

Set the entry complete latch when column 80 is
verified.

e Set the data transfer latch and transfer the data
in buffer A, including the punch flags, to buffer
B. Reset the data transfer latch when all 80
columns have been transferred.

e Set the escape cycle latch and advance the card.

The escape cycle is repeated twice more, advancing
the card to the stacker. However, the card is not
stacked. The verify rewrite control latch is reset.

9.21.1 Verify Correction Card

When a character has been rewritten in storage, and
the error card has been released from the punch unit,
CC is indicated on the column indicator. A blank card
may be inserted at the pre-register station.

Pressing the VER CORR key registers the blank
card and a normal punch operation (scan, escape,
punch) occurs. When all 80 columns have been
punched in the card, column 81 is punched with a 2
(OK). Punching the 2 in column 81 is similar to the
verify OK punch operation, except that the 3-punch
is inhibited by the verify OK latch.

Pressing the FEED key instead of the VER CORR
key allows the next card to be verified without
punching the correction card.
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b ]
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<
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9.22 VERIFY SKIP/DUP

9.22.1 Verify Duplication

Data from a previously verified card read into bufter
A is transferred to buffer B when the data transfer
latch comes on (after all 80 columns have been
verified). This data is then read out and matched with
the data entered into buffer A from a detail card.
Any difference between the contents of the two
buffers causes a verify error.

Buffer B data is regenerated until a new master card
is read in and verified.

Circuit Objectives

The dup control latch can be set manually or
under program control. The latch stays on until
the DUP key is released or the program reaches
the end of a dup field.

The verify lock keyboard latch makes sure that
no more data matches take place once a verify
operation has been ended or completed.

9.22.2 Verify Skip

An auto skip field in verify mode skips any data in
that field.

In a manual verify field, if the SKIP key is pressed,
a normal key verify entry sequence occurs and if the
first column of the field contains data, a verify error
occurs. If the column is blank, the field is skipped as
in a normal (punch mode) skip operation, except the
remainder of the field is not verified.
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10.1 PRODUCTION STATISTICS

The production statistics feature counts keystrokes,
cards, and verify correction keystrokes. The feature
uses an FET buffer (buffer D) to hold the totals as
they accumulate.

10.1.1 Keystroke Counter

This six-position counter (000,000 to 999,999)
counts every data keystroke in punch and verify
modes, and all functional keystrokes except: alpha,
numeric, multipunch, feed, register, program select,
dup, verify correction, and verify reset. The counter
does not decrement. Overflow rolls the counter from
999,999 to 000,000 with no indication to the
operator.

10.1.2 Card Counter

This four-position counter (0000 to 9999) counts
every output record in punch mode, and every verify
correct or correction punched card in verify mode. It
does not count error cards in verify mode, program or
data cards that are read in, or the production
statistics total card. It counts program cards or
accumulator total cards that are punched out. The

Section 10. Features

counter does not decrement. Overflow rolls the
counter from 9999 to 0000 with no indication to the
operator.

10.1.3 Verify Correction Keystroke Counter

This four-position counter (0000 to 9999) counts
each character rewrite keystroke in verify mode. The
counter does not decrement. Overflow rolls the
counter from 9999 to 0000 with no indication to the
operator.

10.1.4 Punchout

All three totals can be punched out into columns 67
through 80 of a card at any time, under operator
control (only 80 column cards will permit punch out
of totals). Selective counter punchout is not possible.
The operator can also control the resetting of the
counters when they are punched out.

Totals are punched out without resetting the
counters by:

1. Selecting the STAT PCH position on the PRO-
GRAM MODE dial. This does not change the
program level that was selected.

2. Registering a card at the punch/read station.

3. Punching information in columns 1 through 66 (if
desired).

4. Pressing the REL key at (or before) column 67.

The counters are reset if a numeric key is pressed
and held while the REL key is pressed.

Production Statistics  10-1
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Circuit Objectives

At power on, 0’s are written into buffer D and
the column ring in the base machine is started.

V1 and V2 latches, which are controlled by the
column ring, determine when an entry can be
made to buffer D:

CR Buffer D Portion
:;:3;’ Keystroke Count

33‘3'7’ Card Count

;‘;3% Verify Correction Count

Two 6-position counters, J and K, together
identify the individual positions (units, tens,
and so on) of the three counters in buffer D.
The K-counter is set to 6 before counting starts.
It decrements by 1 each time that all positions
of one of the three counters have been scanned.
The J-counter increments by 1 for each CR
time within each counter section of buffer D.
For example, the J-counter increments six
times between CR27 and CR33. When the J-
and K-counters are equal, a PS compare pulse is
generated.

Counting is performed by changing a digit in
buffer D to the next higher digit (a O becomes a
1, and so on). A digit is changed by reading it
out of the buffer and regenerating it one pulse
later.

Incrementing starts at the low-order position of
a counter. However, all positions of that
counter must be scanned to see if any position
other than the low-order must also be incre-
mented. For example, when the KS counter
contains 000299 (decimal) and a key is pressed,
the counter must be incremented to 000300.
At CR32, the units position is incremented to .
The next time the tens position can be ex-
amined is at CR71. At this time, the acc +1
latch increments the tens position

Positions of a counter that do not change when
the counter is incremented must be regen-
erated, unchanged. The initial entry latch is
off because there is no PS compare pulse.
Therefore, the invert data latch is not turned

on

Punch Card Lever

Rec Adv/Card Feed Sw On
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Not Punch Busy

Release Latch
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Not CC10

Start Scan
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Verify Mode
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Not Entry Complete
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L
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After three complete CR cycles, the six-
position KS counter (or the four-position card
counter or VC counter) has been completely
scanned and the counter has decremented to 0.
The stop latch prevents further scanning and
sets the K-counter back to 6.

When a counter contains all 9’s and it is
incremented, it goes to all 0’s (with no indica-
tion).

In counting cards or verify correction key-
strokes, two dummy CR cycles are required to
decrement the K-counter from 6 to 4 before
counting is started. During the two dummy CR
cycles, no PS compare pulse is generated.

Flags for Columns 67,73,77)

For punching out totals, information in buffer
D is transferred to buffer B, starting at column
67 of a data transfer operation. The PS scan
latch inhibits the skip flags that are normally
generated during a release operation. The latch
also gates the totals from buffer D to buffer B
during data transfer. Print suppress flags are
written into the high-order position of each
counter as it enters buffer B.

Note: The production statistics feature, with the
exception of buffer D, is packaged in two cards.

10-3

Production Statistics



10.2 ACCUMULATE

The accumulate feature allows card fields to be added
under program control. The feature program, which is
held in buffers that are separate from the base
machine, determines which field or fields are accumu-
lated. Only program levels 1 and 2 are active in the
basic feature. Program levels 3 through 6 are available
as an additional feature.

Accumulation occurs only after a complete record
has been keyed into the base machine and transferred
to the output buffer (B). As a result, on a verify
machine, only verified or verify-corrected data is
accumulated.

There are three separate 14-position accumulators.
The program routes data to each accumulator as
follows:

Program Punch Accumulator
5 1
6 2
7 3

Any combination of the three program punches is
correct; data enters the corresponding accumulators.
The program punch (or punches) must be in the first
column of a field. Field definition must start in the
second column and continue to the last column of
the field.

Positive and negative fields are accumulated. A
negative field is defined by an 11-punch in the units
position of the field.

Totals are punched out under program control.
Verification of totals on a verify machine is per-
formed automatically, under program control.

10.2.1 Operation

During an accumulate cycle, the contents of a field in
buffer B are added to the amount already in the
designated accumulator (or accumulators). Buffer B
data is converted to its BCD form and set into
accumulator 0, which is a working accumulator for
accumulators 1, 2, and 3. When the complete field
has entered accumulator 0, addition begins.

Starting at the units position, accumulator 0 and
the designated accumulator are combined in adder A.
The sum from adder A enters adder B (via register A),
where carry corrections are inserted. Then the sum
enters the designated accumulator and the accumu-
late cycle is completed. Unused accumulators are
regenerated during an accumulate cycle; all accumula-
tors are continuously regenerated when no accumula-
tion is taking place.

During punchout of totals, the designated accumu-
lator is gated, starting at the high-order position,
through adder A to register A. During punchout,
adder A performs no function other than to provide a
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path to register A. Each column of the accumulator is
converted to its base machine form in counter C. The
data then enters buffer B in the base machine.
Punchout starts when (1) the first column of an
accumulate field has been transferred, or (2) a
complete punch field has been transferred, or (3)
column 80 has been processed.

Accumulate Feature (Part 1 of 8)
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10.2.2 Load Accumulator 0

When data in the base machine is transferred
from buffer A to buffer B, the accumulate scan
control latch comes on. When the transfer latch
goes off, the accumulate scan latch comes on.
When a BS flag from the buffer E/A is detected,
the accumulate gate latch comes on at G3, B3.
However, the latch is reset at G4, unless the
machine enters an accumulate field.

Data from buffer B in the base machine enters
four-position counter C, one column at a time.
Counter C converts the data to its binary form
as follows: The counter starts at the rise of G4,
B3 (the first T2 after G4, B2). It steps once at
the rise of each T2 pulse until a data pulse from
buffer B occurs. Counter C is then sitting at the
BCD equivalent of that buffer B pulse.

The complete binary digit is set into register A.
The A-gate line gates position Al to accumu-
lator O, via adder B. At this time, adder B
performs no function other than to provide a
path to accumulator 0. The A-gate line also
shifts each bit in register A one position to the
right (toward position A1) at the fall of each
T2 pulse. As a bit enters position A1, it is gated
to accumulator 0. At the end of GFO, the
complete binary digit is in the units position of
accumulator 0.
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Note: (Acc) in a line name denotes that the
line is generated in the base machine.
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10.2.4 Positive Accumulation

Circuit Objectives

At GFO, the units position of accumulator 0 is

gated to register B. If accumulator 2 is being
used, its units position is gated to adder A at
GF4. GF4 also brings up the add gate for
accumulator 2, which gates the data in register
B to adder A. Adder A forms a sum of the units
position by checking each bit of the binary
digit. Each T2 pulse shifts the contents of
register B one position to the right toward B1,
so that Bl is the only input to adder A from
register B. A carry is formed when an input
from both accumulators is present. After the
carry latch turns on, it stays on until the carry
can be inserted. Each bit of the sum from adder
A is gated to register A and shifted toward the
units position, until the complete sum of one
column has been gated in.

If register A is larger than 9, a correction figure
of 6 is added to register A when it is gated to
adder B. Also, the carry A latch is set for the
starting point of the next column. The fol-
lowing is an example of a correction:

1100Q12)

0110(6)

A correction of 6 gives 00 1 0 (the “2” of “12”)
and carry to the next column

If register A contains

The output of adder B is written into the
accumulator being used.
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Note: (Acc) in a line name denotes that the
line is generated in the base machine.

Accumulate Feature (Part 4 of 8)
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10.25 Negative Accumulation

A negative number is accumulated as follows:

1. The number is gated from buffer B to accumulator
0, the same as for a positive number.

2. The number is complemented in adder A and
register A. Then it is gated back to accumulator 0
in complement form.

3. Addition takes place between the complement
number in accumulator 0 and the number in the
accumulator being used.

Circuit Objectives

The accumulate field latch goes off as the units
position of buffer B enters accumulator 0. If an
11 (G4, B1) is present in the units position, the
NACCO latch comes on. This latch generates
a complement gate that forms the complement
of accumulator 0, as follows:

When the units position of accumulator 0 is
gated to adder A, a 5 is added to it (the non0
digit trigger is off). For following columns,
either a 5 or 6 is added, depending on the
condition of the non-0 digit latch. This latch
comes on after the first nonzero digit is
encountered from buffer J.

The inverted form of sum A is then set back
into accumulator 0. When the complete con-
tents of accumulator 0 have been comple-
mented, the add gate line is turned on and
addition takes place, the same as for a positive
number.
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Not CAC4
Lomp Lsate . ¢
Non-0 Digit
N ~ A
B3 (Acc)
—— - ———— —— ———— — — — — ———— -
OR |
|
(Add u4u) | I
B4 (Acc) — A |
| Carry A
' -—
|
| OR
B (Acc) A I
|
OR |
|
A r !
82 (Acc) i
|
I
|
: Reg B Bit 1
l (Add I|5Il or lléll)
b e e e e e e . — — —— — ——— —— — —
N Not Sum A
A-gate A
Shift — Register A
Not (BO or Bl) Reg AJ\
A 4
T2 (Acc) N
A-gate
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10.2.6 Total Punchout—Positive Total

Under program control, totals are gated from the
accumulator to buffer B, starting at the high-order
position of the accumulator. The accumulator may or
may not be reset, as determined by the program:

Program Punch Operation

4,5 Punch out accumulator 1

4,5,8 Punch out and reset accumulator 1
Circuit Objfectives

Jy
»H

H
3]

The accumulator punch latch comes on when
a punch flag is detected in the program buffer
(F/B).

The inhibit buffer J latch stops buffer J for one
digit time. The field size latch stops the AF
clock until the high-order flag (B5S) of the next
field is recognized in buffer F/B. These two
latches make sure that, at digit time, the
high-order position of the accumulator is the
first one gated out to register A.

The first of the four bits of the binary digit
being outgated is set into position 8 of register
A. As each bit is gated in, register A is shifted
one position to the right (toward A1).

When the entire four-bit digit is in register A,
the digit is inverted and set into counter C. The
counteris then stepped at each T2 pulse until
the counter contains all 1’s. The time that
counter C reaches all 1’s is the same as the base
machine digit time of the character that was
originally gated into the counter from register
A. The character pulse is gated to buffer B in
the base machine.

Acc
Acc Scan Punch Punch
20 {Acc) A FL Delay
Buffer F/B Out AF16 A
FL BO (Acc) Intlk 1
POR (Acc) Not AF16 A ____ﬂ
OR GF3 and Acc 1 Not Punch Recomp
ACO GF4 and Acc 2 OR Digit Gate ] GFO
53 GF5and Acc 3
— 1 AC052 Not Acc Punch
AC052
Acc Data Transfer
Reg A/Acc 0
Add/Sub OR [] | A
N
Acc Field | I A
Punch Recomp B5 (Acc) FL
@ e Stop Buffer J for
1 ) P
intlk 1 AC06 Fi ld‘ One Digit Time
80/1 (Acc) e
Not Punch Recomp F-scan Inhibit B5 (Acc) Size ) To Stop
Gl A FL B0 (Acc) A Buffer J A FL T AF Clock
B (Acc) Boffer F/B Out ] L 13
G3 (Acc)
POR (Acc) Bl (Acc) A
o ~Com2 Field Size OR ':;2 A"c‘t)"““e' J AC052
Punch Ctrl POR (Acc) ACO053 Boffer F/B Out A oR
POR (Acc)
[Field Size
N Punch Ctrl Digit Gate
Not Punch Crrl A FL Nor Lefr SR BF I | , F-punch A | XferAcc XReg A (2)
Not Intlk 2 Gate
AF16 A FL
Punch Ctrl N
F- h Gat:
Acc Field N4 OR ACO51 pons < Not Comp Gate
— AC4 A Not Erase Acc 0 A
POR (Acc) N+ JOR ACo51 Not Inh Acc X
POR (Acc)
S —
— X
Shift Reg A at
fall of T2
Xfer Acc X/Reg A
Digit | Digit 2 \ \ Digit13 |  Digit 14 :‘;’Afﬂo or Bl) A o 8 | 4| 2 1 |Register A
S CC! N
Cycle Accumulator 814 f2|1]8]4 ] l 41211
GFO Acc 0 / L
GF1 Not Used 7 /
N
GF2 Not Used / /[ Shift Ctr C at
GF3 Ace 1 [ rise of T2
GF4 Acc 2 [ 2] e] \
GF5 Acc 3 \ 12 (Acc) » 8 4 2 1 Counter C
(Using Acc 2)
G4, B3
All 1's To Buffer B
Detect [ (Base Machine)
Adder A G5, 8
Note: (Acc) in a line name denotes that the Adder A is strictly o
line is generated in the base machine. data path at this time Sum A

Accumulate Feature (Part 6 of 8)
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10.2.7 Total Punchout—Negative Total

A negative total, which is stored in an accumulator in
complement form, is recomplemented and set back
into the accumulator before it is punched out.

Circuit Objectives

A positive total has 0’s in its unused positions
(positions 15 through 20). A negative total has
9’s in these positions. When the accumulator
punch latch comes on, position 20 is the first
accumulator position encountered. If this posi-
tion contains an 8-bit (BS), the bit is recognized
as being part of a binary 9. The 8-bit identifies
the total as being negative, and the punch
complement latch is set. This latch provides a
complement gate, which inverts each bit from
the accumulator as the bit enters register A.
The punch complement latch brings up the
A-gate line to gate the contents of register A
back to the accumulator (via adder B). Once
the recomplemented total is back in the
accumulator, punchout begins. Refer to total
punchout—positive total (10.2.6).

When the units position of the accumulator is
gated to buffer B during punchout, an 11
(X-punch) is also gated. The X-punch in the
units position of the total card identifies the
total as being negative.
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Digit Gate
Test Neg F-punch Gate
Buffer J Out Accumulator Xfer Acc X/Reg A
Acc Punch A A
Not intlk 1 FL A
B5 (Acc) Not Punch Comp
’ Digit Gate
GFO Punch A
ACO52 A Comp OR |-Som Gate
AF16 FL
———-[ NH
N —
Punch Comp A
——] AC052
Punch Reset -
| Punch Reset
OR Punch — [igit Gate A
Acc Field
Not Acc Punch
AC043 POR (Acc)
Punch Recomp ——
Punch Comp | 4
P -
Sum A )[
Not Acc Field . l
Acc Gate A Write Buffer J
G4 (Acc) ]
Bl (Acc) g | 4|2 1 | Register A

Note: (Acc) in a line name denotes that the
line is generated in the base machine.

Punch Comp ‘

‘:OR

data path to the

accumulator at this time

|:A]
A-gate )I(

Adder B is strictly a

Adder B

1

To Buffer J
(Acc X)
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10.2.8 Verify Totals

Verification of totals is done automatically on verify
machines.

Circuit Objectives

IF:] A comparison occurs between the totals
punched into a total card and the contents of
the accumulator (or accumulators). An unequal
comparison sets the verify total error latch.
This latch first forces the column indicator to
88, and then to AC. The latch also forces a
verify error condition in the base machine.

If a total has been punched out but not
verified, the unchecked punch field latch is
reset and the 2 and 3 (OK) punches in column
81 are inhibited. Once the field has been
verified, punching is allowed.

Write Buffer B
Buffer B Out OE'

Accumulate Feature

Phase 1 (Acc)
Verify Mode
Not Inh. Verify OK

G4 or G5 A EL

Acc Gate
Acc Punch

Verify Total
Error

Base Machine

Force Col Ind to AC

Inh Verify Complete

Rd Lth

Force Inh Verify OK

POR C

Not Verify Mode

AC092

Not Inh Verify OK
Not Verify Rewrite Cirl

OR

o1 A
G4 (Acc) - - A Force Verify Rewrite Ctrl
R/P Card Lever A Col (80 and 82) Lth
CF3
] A Force on Punch Gate
Unchecked
Punch Field
80/1 (Acc) r _
G5 (Acc) Al FL [80/1 (Acc) Al P
— G4 (Acc)
Acc Punch Inhibit Punch Cycle (
L —
Verify Mode A AC091 AC091 )
/ o
Buagff(:rc:) B Gut A Verify Total Error A Write Buffer B
Dota Transfer | | G3 (Acc)
BO (Acc)

Note: (Acc) in a line name denotes that the

line is generated in the base machine.

Accumulate Feature (Part 8 of 8)
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10.3 SELF-CHECK

10.3.1 Introduction

The self-check feature makes sure that all digits of a
number, such as an account or a part number, have
been correctly keyed; only the variable data, such as
quantities and amounts, need be verified in a second
operation.

The self-check feature is available in two models:
modulus 10 and modulus 11. Modulus 10 detects
common types of errors: the incorrect keying of
single digits and single transpositions. Modulus 11
detects the incorrect keying of single digits, single
transpositions, and double transpositions. Pro-
gramming and operating procedures are the same for
both models. Note that either the modulus 10 or
modulus 11 feature may be installed, but not both on
the same machine.

The use of the self-check feature requires that a
check digit be generated for each number to be
self-checked. The check digit is always the units digit
of the self-checking number. This becomes the
self-check number, one digit longer than the original
basic number.

The self-check field is programmed with a 2-punch
in both the high- and low-order field positions, in
addition to the normal field definition. No other
program codes are needed. Checking can be per-
formed in verify mode by manual keying, or it can be
performed automatically if the cards were punched
on a machine without the self-check device.

No special information is required by personnel
who record these numbers on the original document,
or by operators who enter the number on the card.
When a self-check number is correctly keyed (in-
cluding the check digit), normal machine operation is
not affected or interrupted.

Self-checking numbers of modulus 10 are not
compatible with those of modulus 11. Self-check
digit generation, self-check punch elimination, and
left-base numbers are not available for modulus 10
and modulus 11.

10-12 129 (Serial Numbers 20,000 and Higher) TM

10.3.2 Modulus 10 Calculations

Modulus 10 detects incorrect keying of single digits

and single transpositions. The following process is

used to generate the check digit.

1. The units position and each alternate position of
the basic code number are multiplied by 2.

2. A sum is formed of the products and the digits
in the basic code number that are not multiplied
by 2.

Example of Generating the Check Digit (Modulus 10)

Basic code number 6 1 2 4 8
Units and every alternate position

of basic code number ] 2 8
Multiply by 2 x 2
Product 12 4 1 6
Digits not multiplied by 2 1 4

Sum 1+2+1+4+4+1+6=19
Next higher number ending in 0 20
Subtract crossfooted total -19
Check digit 1
Self-checking number 612481

3. The sum is subtracted from the next higher
number ending in 0.
4, The difference is the check digit.

During the self-check operation, the same calcula-
tion is performed automatically; the total is added to
the check digit and the sum is divided by 10. A
remainder other than O indicates a self-check error.

In modulus 10 self-checking, the space and the O
have the same numeric value, so that insignificant
(leading) 0’s may be replaced by spaces. The use of
spaces is valid only when they are keyed. When the
calculations on the basic number result in a check
digit of 10, the digit O becomes the units digit of the
self-checking number. Ten and O have the same value
in this part of the calculation.

10.3.3 Modulus 11 Calculations

Modulus 11 detects single-digit keying errors and
single or double transpositions. The main feature that
separates the modulus 11 feature from other self-
checking number systems is that modulus 11 is based
on a weighted checking factor for each digit in the
basic number being tested.

The following arithmetic process is used in modulus

11:

1. Each digit position of any basic number is assigned
a weight (checking factor). The factors are 2, 3,4,
5,6,7,2, 3,4, and so on, starting with the units
position of the number and continuing toward the
high-order position.

2. Multiply each digit by its checking factor and add
the products.

Example of Generating the Check Digit {(Modulus 11)

Basic number 943457842

Write digits of basic

number 9 4 3 4 5 7 8 4 2

From right to left, write

checking factors 4 3 2 7 &6 5 4 32

Add the products 3% +12+6+28+30+35+32+12+4=total 195
Divide 195 divided by 11 = 17 plus a remainder of 8
Subtroct 8 subtracted from 11 = 3 (the check digit)

Self-checking number 9434578423

3. Because this is a modulus 11 operation, divide the
sum of the products by 11, and subtract the
remainder from 11. The result is the check digit.

In modulus 11 operation, basic numbers that
require a check digit of 10 cannot be used as
self-checking numbers. When the calculations on the

basic number result in a check digit of 11, the digit 0

becomes the units digit of the self-checking number.

Eleven and 0 have the same value in this part of the

calculation.
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10.3.4 Programming

A self-check field is programmed with a 2-punch in
both the high- and low-order positions of the field, in
addition to the normal field definition. Self-check
fields may be partially or completely auto skipped or
duped. In verify mode, an auto skip field is checked;
in punch mode, the field is not checked.

Field Length

Prog High | | Units

Type of Field Code Order | Pos

Manual 12 X X X X
1
0

2 X X
Auto Dup 12
1
0
2
Partial Auto Dup 12
11
0
2
Auto Skip 12
11
0
2
Manual with One 12
Column Auto 11
Skipped 0
2
Partial Auto Dup 12
with One Column 11
Auto Skipped 0
2
Auto Dup with 12
One Column ]
Auto Skipped 0
-2
Auto Skip with 12
One Column n
Auto Skipped M o
2

Note: Shaded area is auto portion of the field.

These rules apply when programming a self-check

field:

SC fields may be next to each other.
Maximum length of an SC field is 79 columns.

Left zero and self-check cannot be programmed in
the same field.

Every column to be auto skipped must have an
11-punch in the program.

Single-column skips cannot be programmed in the
high-order or units position of an SC field.

Single-column skips cannot be programmed in the
first manual columns after a partial auto dup.

Self-check and accumulate cannot be programmed
in the same field.

10.3.5 Operating Procedures

With a self-check field defined in the program, the
self-checking number is keyed as it appears on the
source document. Automatic calculations verify the
correctness of the keystroke or of the self-checking
number. If no self-check errors are detected, the
keying operation is not interrupted and an 11
(selfcheck OK) is automatically punched in column
81.

If the check digit is recorded on the source

document incorrectly or if any digit of the base
number is punched incorrectly, the keyboard locks
and the error condition is signaled by the SC error
indicator on the keyboard control panel. The oper-
ator can then field backspace and try the field again.
If an error keeps occurring, it indicates that the
source document is in error.

When an SC error occurs, there are three normal

procedures that will clear the condition in punch
mode:

Field backspace and rewrite the field.

Field backspace and skip the field; this procedure
leaves the self-check field blank, and prevents
column 81 punching, unless there is another good
self-check field in the record.

Press the VER/SC key and key an & (12) or —
(11). This procedure allows a 12-punch or an
11-punch in the units position ‘of the field and
inhibits an 11-punch in column 81.

In verify mode, there are four normal procedures

that will clear the error condition:

Field backspace, press the VER CORR key, and
manually skip the field. Reverify the field. This
procedure allows the field to be skipped and the
operation to be resumed.

Press the VER/SC key and key an 11 or a 12. This
procedure requires that a correction card be
punched. The correction card contains an 11-
punch or a 12-punch in the units position of the
self-check error field and does not have the
self-check OK punch in column 81.

Field backspace and press the VER CORR key,
rekey the field. If the field is keyed correctly, the
operation continues as normal. However, the field
must be reverified. A correction card must be
punched and the correction card is punched with
an 11 in column 81, provided all SC fields are
correct.

Press the VER/SC key; press the MULT PCH key
and key a — or an & and the check digit. This
procedure allows a card with a known bad
self-check field to be verified without losing the
information in the field and without punching a
correction card.
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10.3.6 Backspacing

Backspacing on a self-check machine is the same as
on the base machine with the following exceptions:

Character or word backspacing into a self-check
field is not effective.

Field backspacing into a partial auto dup self-
check field is to the first column of the field. If
the AUTO SKIP/DUP switch is ON, the dup
proceeds to the first manual column of the field.

Character backspacing with a self<check error
condition is ignored.

Character backspacing into a column programmed
for auto skip proceeds to the next manual column.

10.3.7 Release

In punch mode, the release operation is different,
depending on the type and condition of the SC fields.

Release through or from First Column of a Self-check Field

SC Field
Blank
Mode Type Good| Bad | Check Digit Result
Manual X
Auto Dup X X SC units position error.
Partial Auto Dup X
Punch | Auto Dup X Release record, and X-punch
in column 81 if no flagged
field in record.
. . . Release record, and no
Auto Skip Ac's‘é'ke :'om‘:' skip; X=punch in column 81,
no >L performed. unless there is another good
SC field and no flagged
fields.
Manual X X
Auto Skip X X
SC units position error.
Auto Dup X X
Partial Auto Dup X X
Verify
Manual X
Auto Skip X Release record, but no
punches in column 81
(2, 3, or 11).
Auto Dup X
Partial Auto Dup X
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In verify mode, operation of the REL key is similar
to that in punch mode, except that column 81 is not
punched.

Pressing the REL key in any position of an SC field
other than high-order position is an incorrect opera-
tion and locks the keyboard. All SC fields are
checked during a release operation.

10.3.8 Self-check Skip

Auto: In punch mode, programmed SC auto skip
fields operate as normal skip fields, leaving the
column or columns skipped blank. Self-checking is
inhibited in skipped columns. An entire field or a
portion of a self-check field may be auto skipped.
Single-column skips (program code 12-11) are
skipped, regardless of the position of the AUTO
SKIP/DUP switch.

In verify mode, auto skip self<check fields are
skipped, but they are checked for self-check errors.
Should an SC error or a blank field be detected, a
self-check error occurs.

Manual: The SKIP key is active only in the first
column of a self-check field. Pressing the SKIP key in
any position other than the high-order position of an
SC field locks the keyboard.

The SKIP key is used to skip incorrect fields in
verify mode.

10.3.9 Self-check Dup

Auto: Self-check fields may be partially or com-
pletely auto duped. The fields are checked as in a
manual field and errors in the field cause a selfcheck
error.

Manual: Pressing the DUP key in any column other
than the first manual column of a self-check field is an
incorrect operation and locks the keyboard. When a
complete field is manually duped, a normal manual
dup sequence occurs. Errors in the field are detected
and a self-check error occurs.

10.3.10 Incorrect Procedures

There are several operations that cannot be per-
formed in a self-check field. These operations cause
the keyboard to lock. Field or record backspacing
restores the keyboard and allows the operation to
continue. Incorrect operations are:

e Pressing the REL key from a position other than
the high-order position of a field.

o Pressing the LEFT ZERO CTRL or —LZ key in
any column other than the first column.

o Pressing the SKIP key in any position of the field
other than the high-order position.

e Pressing the DUP key in any position of the field
other than the high-order position, or the first
manual position in a partially duped field.

e Selecting a program in any position of a field
other than the high-order position.

e Pressing a key other than the & or — key when
flagging a self-check error field.
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10.3.11 Keying the First Digit of a Self-check Field
Keying the first digit of an SC field causes a manual

entry sequence to occur. When the column counter is
incremented, the preliminary SC operation is started Program s Bir
and the multiply factor (MF) is set up. e I FL Not Fid Def A SCField
=+ Compare FL Not S 0p A
G5,B4 Calculate —
Circuit Objectives rog Select or Not Fid Pef I Hlooged Tl O |—Reset ME_
] —_—— SC001 Not Any SC Fld A — 14 Def A
Press a key and start a manual entry sequence: G5
Set the SC bit latch each time an SC program Not Fld Def ] R Any SCFiald_; E
code is detected in the buffer. (Time of set G5 fL z:: nl::.p'b(::r |s<: - . SC Op |nhibit Direct Punch Controf
depends on the active program level.) = Y
Set the SC field latch at compare time. This :; = 5C002 Fld Reset
latch becomes active before the high-order ';::9 Del | R 5C002
position is keyed; it remains active throughout
the ﬁeld — Increment
| | N . Not SC Ski A
Reset the MF register. :“" A Flog: A R "’:f Field G3 - 7
Write an LZ flag in buffer A. (This flag is not Not Any 5C Fld . n
read out of the buffer until the next clock 2 A Not Fld Def N
cycle.) 5002 Compars ] op | weira
A
SC Op B3
- Pi Not Prog Select
Note: The LZ field latch is disabled by the SC Inh Prog Sel | ox =g N SC Skip g oee
field. e | A [ m T
oo §
Set the any SC field latch. —
When the countup pulse increments the column
counter, set the SC op latch. This latch remains
active until the SC field is completed (unless an
incorrect operation is performed).
Increment the MF register with each position
(except those being skipped) of the field. The
result is retained until the units position of the
field is keyed and calculations begin.
Keying First Position of a Self-check Field Keying Middie Positions of a Self-check Field
[OIIIZ!J!AJ'SLOlI!2!3!4!5!0!|!2!3!4!5!0!1!2!3!4!5!0!1!2!3!4! !0!l!Z!B!dlS!OlllZ!S!A!S!Ol|!213!4!5!0!I!2!3!4!5I01112131
Compare’ T Compare ————————— !
F‘d Def SRR 228 0 3 el Fid Def DO GO OO KON 00K BANND
SC Bit Lth — betrri— bre— SC Bit Lth i — rcce—
Any SC Fld Lth N Any SCFld Lth I
Wrt LZ Fiog N SC OplLth -~~~ "~}
Countup N Flagged Fld ) d
SC OplLth — e Countup ]
SCFldLth T ={ Mod 10 2 —
Mod 11 4 —
Reset MF —Er—
Increment S | . 1
Mod 10 1 -2 ! 2 -
-
Mod 11 1 » 2 3 4 >
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10.3.12 Keying the Units Position of a
Self-check Field

When the units position (the SC digit) of an SC field

is keyed, the following sequence occurs:

1. The character is written into buffer A as in a
normal manual entry operation, except that
countup is inhibited.

2. The column ring advances another cycle.

3. The beginning of the self-check field is detected
and each digit of the field is added in the

accumulator.
4. The accumulator is tested for a 0 condition. If the

accumulator is not 0, a selfcheck error occurs.
See self-check error (10.3.16).

5. The column ring advances another cycle and, if
the accumulator is 0 (SC field is good), the
self-check operation is reset and the column
counter is incremented.

Circuit Objectives

Start a normal manual entry sequence when the
countup control line is active; set the EOF
latch.

Inhibit the column counter increment.
Set the calculate latch.

The column ring advances another cycle. When
the beginning of the SC field is detected (LZ
flag and no field definition), regeneration of the
LZ flag is inhibited.

Buffer A data is sampled and set up in the data
register.

B set the add latch and gate the data register bits
to the accumulator, adding the digit as many
times as directed by the contents of the MF
register.

Decrement the MF register. Repeat steps 5, 6,
and 7 until the units position of the SC field
has been calculated.

E Activate the sample line and test the accumula-
tor for O (all triggers off). If the accumulator is
not 0, set the SC error latch. See self-check
error (10.3.16). Set the good field latch if the
accumulator is 0.
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SC Reset Lth

Not Overpunch |
Enter Gate
Not 5C Error n
Compare Field Reset
G2 A
Not Flagged Fid
Compare
SC Bit | G3 n o
SC Op B3 A SC Inhibit Buff A
(F:!:l Def 1 A EOF -
untup Cir e
FL Inhibit Countup
3624 o Inhibit Skip/!
e_‘ 3 N nhibit Skip/Dup
Fld Rst | lor | i
5C001 Calculat
Not Flagged Fld acuiate
Not Char Bksp NotFId Def A FL Flagged Fid 7
Ver Rewrite Ctrl A 1 Any SC Fid Decrement
Enter Gate Not SC Skip A
G4
Not SC Op | SC001
SC Bit GO0, B0 A
Units Pos
Fld Def A FL
1 1 Not SC Error
Bl
A
. Sample | Good Fld
Not Fid Def $C003 Lo
Not Auto Skip/Dup A
5 Data Transfer Not Entry Comp
PORC or
$C021
Fl d Fid Sample
L Not Any SC Fld A a
! Flagged Fld Al Add Gl
Flagged Fid Buff A Sample JDota | 2 GO0, 80 fL
Buff A Data A Reg
Phase 1 4
8 Not MF
A S04 !
2 A 2 Not illegal Procedure SC Error
G4 A [ OR |Ace Not 0 — A FL
80 A Blank Digit JOR
8 | -
Fld Reset

The column ring completes another cycle.
When the units position of the field is detected
again (compare is active), activate the field reset
circuitry.

Reset the EOF latch; this allows the column
counter to be incremented.

Reset the calculate latch.

Modulus (5 or 6)

Subtract

scon
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SC Units Position Sequence

First Pass Second Pass ., Third Pass
TR e e e e T e R e DB TR e N R el L e e e e e o L L e e B )
LN T L v 1 T T 1) H L L) L T T T T T T T T T T T T T T T 1 1 T 1 r ] 1 T L) T T T T L} L} T T T T 1 ¥ ¥ ) T ¥ T ¥ T T 1) T T T l7t;_l T ) T Ll T T T T T T T T 1
Compare Compare
Field Def Field Def
SC Bit Lth SC Bit Lth
—rie—— ft — - {4
Any SC Fid Lth Any SC Fld Lth
. I II _“V —-“ )
«
SC Op Lth SC Op Lth ) ) 2 L
{ Mod 10 2 > Flagged Fld Lth } |
MF = T«
Med 11 ¢ b Units Pos Lth ' e ——— 7
i
Flagged Fld Lth Countup ” 2
e e ———— g {s
Units Pos Lth : 1 EOF Lth . T—— _“_
Countup: Inhibited Colevlate Lth T — |
EOF Lth Erase LZ Flag N . . 2 22
Calculate Lth Decrement i - - 22
Mod 10 2 - | - 2 1
e - { : R
— —— -
Mod 11 4 3 2 1 -
«
Reset MF
Reset DR | ] |
Buff A o DR
ool e Iz
Lth
Add oo | ooocoioc S
Sample

Enter Gate Cirl

Fid Reset

Good Fld Lth
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10.3.13 Multiply Factor Register

The multiply factor register controls the number of
times a digit is added in the accumulator. The MF is
set up when the first character of the field is keyed or
duped.

The MF register is set to 1 when the first position
of the field is keyed or duped. As the column ring
advances, the MF register is incremented with every
position of the field.

When the units position of the field is keyed or
duped, and calculation of the field begins, the MF
register gates the accumulator with the data register
information. As each position of the field is calcula-
ted, the MF is decremented. Decrementing is
accomplished by incrementing the MF register five
times.

Modulus 11 MF Register

Increment —

Modulus 10 MF Register

Increment

Dec

OR

MF1 and.2
N MF2

MF1 FL

N4
] h I | MEL

Reset MF

Not C
Dec e B
OR A N ‘ [
Not B0 N _ FL
Phose 1 A Nota | A NTFL a4 No i
N
g : .
A A sC052 ¢ | A 1
5C052 c — SC052
Reset MF
Reset MF m— N R 2 R R N— —
A R Su— IMP—QMF—R—
8 N— R 2 4}'_~_F—R—

c . ___ﬁ“p___u___ﬂ-—_u——&—d_h
Increment 2 X 2 X ux 2 X 2 X 2 X 2 X 2

MF 1 2 3
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10.3.14 Data Register

The data register converts numeric codes read from
buffer A into a binary code. A digit read from the
buffer,and ANDed with a clock pulse, sets the correct
data register latches.

DRI
T o

=

SC031

5

SCO31

él :=|§
L

DR8
FL 4

B3
G4
Buffer A Data Semple A
1
B 2 3
A g OR
9]
5 3
A
r4
2 mg|
A 6] or
17
Bl 3
A
82 4
A ] OR
{7
83 7
A
B4
A
on
b2
G4
w —
80
A

]

SCO31

00 0 0 0 0 0000 000 ¢ 000 0 &0 0 00



10.3.15 Calculations

The accumulator is capable of adding a digit from the
data register twice during a G-time. A number to be
added seven times (MF = 7) requires three and
one-half G-times; a number to be added six times (MF
= 6) requires three G-times.

The binary coded digit in the data register is added,
bit by bit, into the accumulator. Each bit is added at
either the rise or the fall of its gating B-time. The
triggers in the SC accumulator require a negative shift
on the complement line to tum the trigger on or off.

The diagram and timing chart show when an
accumulator trigger changes state during an add cycle
if the register lines are active.

o - —— ——— 3= —
—— v = 3 — ———
e =X ———— ———
- —— ———————x——
- M = — e —— o ——
- — - ———— - — ————

S

DR1

80 or B3

DR2

Acc 1

Blor B4

SCO51

Acc 2

DR4

=
i
®

FFT{

SCO51

Acc 4

SCO51

Acc 8

FF

SCo51

The accumulator is a binary adder. If a trigger is off
when a bit is added, the trigger turns on. If the trigger
is on when a bit is added, it turns off and turns the
next trigger on.

After each add cycle, the accumulator is sampled. If
the total is equal to or greater than the modulus, the
modulus is subtracted from the accumulator by
adding the base 16 complement of the modulus (for
modulus 10, 6 is added; for modulus 11, 5 is added).

The timing chart shows the calculation of the digit
7 with a weight factor of 4 (modulus 11).

The total in the accumulator is retained, the DR is
reset, and the next digit of the field is calculated.

The calculation sequence for both modulus 10 and
modulus 11 is similar, with the following exceptions:

1. Modulus 11 may require from one to seven add
cycles; modulus 10 requires only one or two add
cycles.

2. Modulus 11 adds 5 to the accumulator in a
subtract cycle; modulus 10 adds 6.

FLALFLFL R LA

DRI

[L UL B L L T

L Go | Gl |

- RARRARARARAR
wese | ]

1 1 ] | ] ) i
] | || : | ] { { (] | i 1 : ] | P
] 1 ] ] ] ] \ 1 I [] ] ] [] [] 1 [ t
DR2 1 | | 1 ] | 1 ] q ] ] ] [ 1 | 1 {
: ] ] 1 ] 1 1 ] ] i ] ] B 1 ] H [}
DR4 | | ] 1 | | | ] i 1 1 1 { i 1
T T R T
DR8 P i P I ; i P
) T ] ] ] ! ! [ ] H ] ! ! ]
Acc 1 : 1 | | | \ - [ 1) 1 J_ 1] ] 1]
1 1 ] v [ [ [ i ' 1 ¥ ]
Acc 2 : [ | ] 1 | 1 | | 1 ] | ! !
l | ] ] | 1 1 t | ' ]
Acc 4 H | ' .l b 1 ] [} ] 1 ] '
] [ \ ] ] ]
Acc 8 i ! ' - ) ! o
] | ]
Acc 16 —: '*_.
Subtract | |

Ace Toral Itls—-l7——{n|12—4um:f]7|s—.]m———'|u||s_—] uym;

Self-check  10-19




DRI1.
Calculate B0 or B3
Flagged Field A Add Add Not Acc 1 Acc 1
FL MF=2 aad )
B SC Calculate N A FL {
Flagged Field OR i
GI SC Reset Acc
5C042 o Y or]
MF =2 9 SC041
GO A N
85 Acc 1 A
MF =1 —OR -
GO SC A
B2 SC
L.
DR2 Not Acc 2 A Acc 2
Bl or B4 — OR, T ?
DR1 82 or B5 OR A FL {
DR4. A Reset Acc
L.T OR OR
DR2. SC041
DRS" —
L L N
A
Acc 1 N+ OR
Acc 2 A
2
Acc N4
Not Acc 4 A Acc 4 )
{
DR4
80 or B3 A
OR P
B2 or BS
P
A
Ace 2 Acc 2 N
Acc 8 A Acc 4 A
Acc 4 ] Subtract
Acc 8 A lor
FL Acc 4 N4
Acc 16 ——r A Acc 8
Not Acc 8 cc
B2 or B5 A ' OR FL 1
3
BO $C042 Reset Acc
OR OR
83 DR8 p A SC041
Blor B4 A A
Acc 16
@\ N L P ]
A
OR
Acc 4 N
Acc 8 A
Acc 8 N-
Not Acc 16 A @

Modulus 10 Arithmetic
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Caleulate

Fiagged Fld

Add

DR1

BO or B3

OR

Not A

G3

Acc 1

Acc 2

B2 or BS

Acc 4

Acc 8

Acc 16

> »] »

OR

FL

SC053

Subtract
—

B2 or 85

DR2

OR

Bl or B4

Acc |
—

Reset Acc

—1 OR

Ace 2

DR4

Acc 1 N—] OR
Acc 2 A

FL
Reset Acc

{Acc 2 N

Not Acc 4 A

BO or B3

82 or B5

DR8

Bl or B4

Modulus 11 Arithmetic

BO or B3

FL

5C053

L.

Acc 4

o N

OR

Reset Acc

Acc 2

Acc 4

1Acc4

Acc 8

NotAcc 8 A

Acc 4

Acc 8

Acc 8 N

Acc 16

NotAcc16 |

N—

—

Reset Acc




10.3.16 Self-check Error

If at sample time the accumulator is not 0, the
self-check error latch is set, lighting the VER/SC error
indicator, and the keyboard locks. Countup is inhib-
ited to prevent the column counter from advancing
out of the error field.

10.3.17 Flagging an Error Field

Pressing the VER/SC key and either a — or an & in an
error condition, punches (flags) the units position of
the self-check error field with an 11-punch or a
12-punch. This procedure inhibits punching column
81 with an 11 (the self-check OK punch).

Sample
E .
Not lllegal Procedure SC Error or Indicator
Acc Not 0 — A FL
Blank Digit OR Verify Error OR
Fld Reset =
SCOT { oR Inhibit Countup
ﬁ—-
Not SC Reset A
SC Restore
z:: OR f———
Release
Verify Mode
Inhibit 81
OR FL
Not Good Field POR C
Not Field Def
SC Bit S
Skip Control
$C032
Compare Sample Good
80/1 Not SC Error A Field
Data Transfer BI FL
Gl SC
B2
SC021
Ver/SC Reset Key SC Rst Overpunch
Calculate 1A FL & (12) Key AR fL Procedure-B
E— Enter Gate | FL
- OR
Not Calculate —M
5C021
Not SC Reset scoz1 POR C ORr
$C022
Gl
Compare
Pch Mode
BD(;:/N‘: Transfer A Reset Outskip
Col 80 Latch (Allow Punch Cycle)
Punch 81
A 1 L Set 11 Interposer
Gate Col 81 Lth
SC032

Self-check  10-21



10.4 DIRECT PUNCH CONTROL

In direct punch control mode, each keystroke is
punched directly into the card. The card moves
through the punch/read station in the same way as it
does on the IBM 29 Card Punch. Direct punch mode
is useful for operations where the card being punched
is the source document and the operator must be able
to read information on that card. By program
control, the machine can be returned to buffered
mode for any field desired.

10.4.1 Direct Punching

The customer direct punch latch comes on when the
PUNCH/DIR PCH/VERIFY switch is set to the DIR
PCH position.

Circuit Objectives

Countup control becomes active as the result of
a keystroke, whether the keystroke is for
direct or buffered data. Countup control sets
direct punch inhibit backspace to prevent a
record backspace or clear operation. Countup
control also writes a punch flag in buffer A in
the column that was keyed. At the drop of
countup control, the force entry complete
trigger is set.

The entry complete latch is set to force the
machine to function as if the buffer were
full.

The data transfer latch is set to transfer the
data and the punch flag for the column keyed
to buffer B. Data transfer also sets the punch
gate latch, which starts a punch cycle.
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When the punch flag from buffer A is trans-
ferred to buffer B, it sets the direct punch gate
scan latch. This latch sets the scan latch; the
scan latch sets the escape control latch to give a
one-column escapement.

The escape cycle latch activates the punch gate
pull-off circuit to stop the punch clutch after it
completes one cycle.

10.4.2 Buffered Punching

Circuit Objectives

E A 3 (G3, B5) in the program takes the machine
out of direct punch mode. Keyed data in the
column containing the 3 and in the following
columns that contain a 12 (field definition) is
entered into the buffer. This data is punched
out during the next punch cycle.

Note: Record backspacing and clear operations are
not allowed in direct punch mode once a countup has
been generated (either for buffered or direct data).
Character or field backspacing over buffered columns
is allowed before these columns are punched out.

Left-zero functions are only operative in buffered
fields; they are inhibited in direct punch fields.

During a field or character backspace, the
punch flag hold latch looks back one column
for the absence of a punch flag. For example, if
the machine is in column 50, the latch is
looking at column 49. By setting the stop latch,
the punch flag hold latch prevents backspacing
into a column that has already been punched
out.

Customer DP Latch

Program

Compare

B85
Not Field Def Sampled

Compare

Inhibit
Direct Punch (Buffered Mode)

FL

OR

Not Inh Dup

Not Buffer A Out

G3

B0

DPO0Z |

Punch Flag .

Hold

Not Compare

Stop Dot (Set Stop Latch)

PR
FL Compare
G3

DPOO1




Customer
Customer DP Sw On ) Direct Punch Direct Punch Puli-off Record Bksp Lth R/P Cord Le
) FL Inh Bksp ai ver
A = I Pull-off Clear Lth Cust DP Sw Off Not Skip or Punch Cycle
— POR P6 (315°-65") A
A CR80/1 3 P7 (250°-315°) OR
DPOO1 ] ORr Not Col 80 Data
GO Compare A DPo02 Gl Transfer
- A
Not Punch Gate Dot e 0000 | FL Not CE DP Sw On Punch
Not Entry Comp Gatr
CR80/1 ate
CR80/1 A
Countup Control GO A G5 FL
Not Kybd or Fld Bksp
ite A KBO10
G3 A [ Write A (Write a Punch Flag in Buffer A)
BO X—
KBO11 /
- Pull-off Punch Gate
Not Col 80 Lth
Buffer A Flag Lth —OR N — &'0/1—*
Not Data Transfer Force G4 Entry Complete Dot
CF3 A R/P Card Lever Entry B3 A Pull-on Entry Complete Lth
Not 11 or O Lth A Complete
Not Col 80 Lth FF
Inh Force EC Not Inh DP Lth
CR80/1 :]
Punch Gate A _j
DP002
CR80/1 —
—_— Reset EC —for
GO A N
= ] FL | Not Col 80 Lih A
G4
B5 A S |
- 1 DP002
—
Not CE DP Sw On =
Punch Gate
Not Escape Cycle Lth Not DP Gate Scan
CR80/1 Not Col 80 Lth
Not Prog Punch Sw CR80/1
Not Escape Ctrl Lth Alok SFcon Escape CR80/1 Ga A Punch Gate Dot
R/P Cord Lever L | Notskip | Control Go Escape 2
Not Clear —1 CR80/1 A B0 A Cycle
Outgate Y FL PR A OR =
P6 (315°-65°) 1 1| or |_Escape Cycle
G5 — A Or M1 P z_:_J
= 83 KBo11 POR | ]
Direct ' KB010
Data Transfer : n Punch ceoll
Buffer A Not (G0,G1, or G2) | G3 Gate
Buffer A Out Flog Buffer A Out A BO ‘ Scan
G3 A FL R Buffer A Flag Cirl Buffer B In R A
B - R CR80 —
GO — Not M3
— B Y EEE— OR
| N G4 A
DPOO1 ¢ | ] B2
Data Transfer
Verify Complete
G3 A
80
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10.5 VERIFY READ CONTROL

With the verify read control feature, an operator can
verify a source document card. Under program
control, the card can be stopped at any column
during read in. Then, after the operator has verified
the information read in, the read-in operation contin-
ues up to the next “stop” or to the end of the card.

Circuit Objectives

When a card to be verified starts through the
punch/read station, the lookahead read scan
latch comes on. If an 11 and a O are presentin a
column, the card stops in that column. The 11
sets the interrupt verify read latch. This latch
stays on if a 0 is also present; if a O is not
present, the latch is reset (a true skip has been
detected).

The interrupt verify read latch unlocks the
keyboard and stops escapement, so that the
operator can verify the columns that have been
read in.

In a normal operation (not verify read control),
an 11 or a 0 sets the auto field latch, so that
during a backspace operation, the machine
backspaces over the complete field. A verify
read control field is not an auto field, so
character backspacing within the field is
allowed. The detect skip or dup control latch is
only on for a true skip or dup; the latch is off
in a verify read control field. As a result, the
auto field latch is reset to allow stopping within
the field during a character backspace opera-
tion.
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1

Program Interrupt
Not Prog or Data Load Lookahead Bl A Verify Read  (ynlocks Keyboard)
Verify Mode Read Scan FL
Read Gate FL ) —
—
G3 ! Forward Escape Cycle
—T3 DFO0 Read Lotch A |OR ey
D R/P Cord Lever
Not Clear Flags Lth
G-time Not Program A
B2 !
Buffer B In —
Compare OR
Not Force Reverify A
G3
83
Not Kybd or Not Field Bksp
Program Mor0
Bl A FL < i
Not Det Skip or Dup Ctrl B;'"P"'e A Inh Skip Dup Dot
“ DPO1O
G3 _.‘
G-time Not Program — or
A Reset Auto Field Lth
A
82
Skip Detect Skip
Dup OR A or Dup Ctrl  Ayto Skip/Dup
GO FL Sw On Dot
B8O
DPO10
-




10.6 AUXILIARY STORAGE FEATURE

Auxiliary storage is available on all models without
verify read control installed.
Auxiliary storage feature can be used:

® In any program level.
e In punch or verify mode.

The keyboard has been modified by splitting the

BLANK COLUMNS/LEFT ZERO CTRL key into:
two smaller keys, BLANK COLUMNS/LEFT ZERO ¥

and AUX STOR.

10.6.1 Description

The auxiliary storage feature provides storage for 80
columns of constant data (buffer K), that may be
punched into a card (aux dup), or compared with
data in a card (aux verify).

10.6.2 Auxiliary Read (Load Buffer K)

This operation reads master card information into
auxiliary storage.

Operate the CLEAR switch.

e Turn the program mode dial to DATA READ.
o Insert the master card at the read station.

e Press the AUX STOR key.

10.6.3 Auxiliary Duplication (Aux Dup)
® Press the AUX STOR key.

In punch mode, data in auxiliary storage punches
into the card being processed by transferring data
from buffer K to buffer A instead of Bto A (asina
normal dup).

The AUX STOR key must be pressed for every
field of duplication required.

Note: The program mode dial must not be in the
DATA READ position.

Not Rst Man Dup Rst Man Intlk Aux Dup Rst
Not Aux Load A A | Man Intik
Not POR Aux Stor Key
N/C

H A Aux Key
Aux Stor Key

Enter Gate' -Skp Ctl Dot
FL [® Dup Ct .
Not Man Intlk Aux Stor Key ON Aux Dup Ctl |Buff K Out-
Aux Dup Ctri FL
Aux Load {OR Gated Prog
POR KB 300 Skip Ctl ~
Not Fid Def e ﬂ
B2 KB 300 A ‘Match Buff A
Not clear{— | Buff B Data Ver Mode
R Not Clear or Aux Load X
Aux Load -—EJ__ ORI (inhibit Wr Buff B) Dup Not Aux Dup

Aux Data

Tl FL G5

G4 G5
A
Rd Gate

Lth

Aux g:g,g: 4 A }— Force Inh Dup
PORH a
KB 300
I'n}
o1 L‘J¢2 A
i
Buffer K |
960 Bits
—'l OR Buff K Out
Ser Rd Data A

]

10.6.4 Auxiliary Verify (Aux Ver)
® Press the AUX STOR key.

In verify mode, data in auxiliary storage is compared
with data in the card being processed by matching
buffer K to buffer A data.

The AUX STOR key must be pressed for every
field of AUX VER required.

Note: The program mode dial must not be in the
DATA READ position.

10.6.5 Auto Auxiliary Duplication
{Auto Aux Dup)

During this operation, data in auxiliary storage is
read into buffer A. An 11-0 in the first column of a
field initiates auto aux dup if the AUTO DUP/SKIP
switch is on.
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10.7 INTERPRET

10.7.1 Introduction

The interpret feature is available on Models 2 and 3
without customer direct punch or verify read control
installed.

The printing appears above the column interpreted
and takes place column by column.

‘This feature can operate under program control to
select skipping of columns (to eliminate interpreting),
to eliminate 11 and 12 zones for numeric interpret-
ing, and to allow left zero interpreting.

10.7.2 Description

With an interpret program loaded into storage and the
PUNCH/INT VERIFY switch (Model 3) or PUNCH/
INT switch (Model 2) set to INT, interpret mode be-
comes active as soon as a card is registered at the
read punch station.

Place the prepunched cards in the hopper and take
two feed cycles.

During the first card feed cycle:

® Interpret mode is set

e The punch suppress solenoid is energized
o The keyboard character keys are locked
During the second card feed cycle:

e The program level is set to the level specified by
the Program Mode Switch.

® Program information is set into buffer A as control
flags and transferred to buffer B before interpreting
takes place.
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o The first prepunched card is registered.

o The card moves backward to allow column 1 to be
read.

o The card moves forward to allow column 2 to be
read.

At this time the program is controlling the next
function to take place, and it could be:
e Printing.
® Skipping. :
® 12 and/or 11 elimination (printing the numeric

portion).

By now the card feed cycle has finished and inter-

preting continues automatically.

On any interpreting cycle the machine reads first,
then prints. The IBM 129 is in both read and punch
mode; read flags are used for reading and punch flags
for printing.

10.7.3 Program Codes

Code l Where Used Function

12 Alt columns except Field definition
the first column of
AUTO the field

DUP/SKIP |11 First column of the Auto Skip
switch must field

be ON 0 Each column requir- 12 and 11
ing 12 and/or 11 elimination
elimination

1 First column of the Print left zeros
field

junction with an interpret operation.

Note:  Program codes 2 through 8 must not be used in con-

L L BN BN BN BN BN I N I N N ENENNENWNNENNN .



10.7.4 Switches and Data Flow 1

Feed Key Pressed And Held

Second Card Feed Cycle

First Card Feed Cycle Card Card Moves Card Moves Card Moves
Registered Back To Forward To Read|Forward To Read
Read Col. 1 Col. 2 {dummy | Col. 3 And Print
T Interpret Mode Set \ ' ! H i punch cycle) i Col.1
Punch Suppress Magnet Picked 01234 ,01234 01234 0 1' 234

] [ . ! ] . H ] !
| Read ! Read ! Reéad | Read
¢ Stn | Stn i Stn ! Stn

Punch Punch Punch Punch

Stn Stn Stn Stn

Load program.

Note: In this example, column
1 is to be interpreted. If column 1
were to be skipped, the dummy

Count-up

_ Set trigger ON. punch cycle would occur one

interpret column before the first column

switch. to be interpreted.

Control flags Interpret Sw- A A —unterpret
are written Not Clear | UL
Card into buffer A.
PUNCH PUNCH Feed Not Col 82 Lt bon
Not CF 2 A
INT Set Entry Not Read Lt CT 300

Complete

Interpret A

Print Latch Clear
Set OR
VERIFY Transfer Read Sw
buffer A Card Hold  pyneh Suppress
t;llafgs t% backs-up Solenoid
eps er B. 1 column.
Model 3 has a 3 position sw Pick punch Col 82 Lt my
Interpret Lt Card Jam
Model 2 has a 2 position switch.

—_— e —— — e — o —_ Read col 1
into
buffer B.

Sup_press
For all Models: ke

e Interpreting speed is 18 cols/sec.

2nd. CF ' Cycle

POR

e Skip speed is 80 cols/sec. Card in
. .. . Read/Punch Settrifgemru{gev T 310
. Thlere is normal skipping of consecutive blank Station iy Not CF 4 Note: The hold is unable to pick
columns. Cd Fd Cycle the punch suppress solenoid alone.
Not Card Jam A v The picl_( drops out after the
Set Active. Card moves Ccd Fd Sw ON solenoid is energized.

The standard punch die and interposer assembly is
replaced by a punch suppress solenoid and interpret
die and interposer assembly.

forward 1
column.

Not R/P cd Iv
Dial Decode

Set Read Latch

Not CF 2 —
Active —

buffer B. RA 010

Set data
load latch.

Set forwd/rev.
trigger to rev.

—
|
Normal |
Punch = Pum':h Read Switch— A
Cé;(i Iz(:;d Operation | Cycle Dial Decode —{
85° rl—_ — == - Interpret
| Scan control OR Set Data Load
ensures reading | Read col 3. Data Rd Sw —
first, printing | Print col 1.
L second.

Set Prog. Load
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10.7.5 Data Flow 2

Esc Cyc Lt — Sklp/DLl:p/Rel
Reverse | A Count Up
Interpret — FF
Entry Ctl A e
A OR A |- Block Count-Up
G3 POR €7 300 (Dot)
Interpret Sy
Skip
Flag
Skip Ctl —{
B5 —
G3 A
Interpret L 4
Elim
Flag
B4— A
Dup Ctl
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Feed Key Pressed And Hetd

Second Card Feed Cycle

First Card Feed Cycle Card Card Moves Card Moves Card Moves
Registered Back To Forward To Read |Forward To Read
Read Col. 1 Col. 2 (dummy |Col. 3 And Print
Interpret Mode Set H H L i punch cycle)  Col. 1
Punch Suppress Magnet Picked 01234 ,01234 01234 01234
' ' " ! !
! Read | Read | Read ! Read
! Stn | Stn ! Stn i Stn
Punch Punch Punch Punch
Stn Stn Stn Stn

Load program.

Note: In this example, column
1 is to be interpreted. If column 1
were to be skipped, the dummy
punch cycle would occur one
column before the first column
to be interpreted.

Count-up
trigger ON.

Control flags
are written
into buffer A.

Interpret
Skip

B5
Interpret
Set Entry Buffer A Flags
Complete Read Gate

Transfer

buffer A Card
flags to backs-up
buffer B. 1 column.

Pick punch

Read col 1

—_— e —— — — into

2nd. CF ' Cycle buffer B.

Read/Punch
Station

Set forwd/rev
trigger to
forwd.

Interpret

Data Xfer

Set Active. Card moves
forward 1

column.

Set read
latch.

G3

B2

FL

CT 301

inh Serial
Read Data

X-R Elim.

FL

3 ]

POR

CT 301

Note: Detecting a skip flag while
reading inhibits data in that
column. Detecting an eliminate
flag inhibits reading the 12 and/or
11 punches in a column.

Esc Cycle

KA 072

Set data
load latch.

Set forwd/rev.

trigger to rev. Esc Cyc Lt

|

Cgrd IFeed Operation
e at
Va5 e —
e 77

| Scan control
| ensures reading

Not Esc Cyc Lt —

Scan Ctl

FL

KB 010

Skip
Not Data { A
Xfer

| first, printing
second. j

Esc
Cyc Lt

A
OR A
] A
OR A I Set Scan
L] |
A —
e

Set Read Scan

00 © 0 0 0 0000 %o 0000660 0 0 00
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10.7.6 Punch Suppression Mechanism

The standard print punch support assembly has been
modified to prevent transfer of motion to the punch
during the interpret mode. This is called suppress Punch Die —3>
punching and allows normal use of the code plate
shift mechanism when the machine is interpreting.

Read Photocells

Punch Support Pin
Card Direction

Card
Line

" Upper Punch
Pur:c Support Shaft
Stripper

Upper Punch

/ Support Shaft Guide

Operating Plate

/ Pivot Pin C

Transfer

Plate Shaft
/unsfer Plate
/ Pin B
% Plate

Lower Punch

_—"Support Shaft Guide

Lower Punch

/ Support Shaft

Punch Drive

—_ " Arm Guide Comb

Y
/ .059" - .061"
.

Punch Support Pin
Retaining Plate

Transfer Plate Leaf Spring
Tension: 400-500 Grams
with Solenoid De-energized

Mounting
Plate

Bell Crank

Solenoid
Plunger

=~ Slip Gauge
(Shown in .059"

Plunger Collar —-"""—"' ] Position)
] | IjrOD| G S AW
\ Punch Support

MYNr il ] Shaft Guide Plate

001" - 005" [‘ ]
Energized T \

; Print Yoke
M | Yoke Holding :
Punch Bumper 1| Screw \
Suppression ——39"1 N
Solenoid

Print Interposer

_J 1

—‘/
Solenoid )
Yoke T y

Outer Mounting Solenoid
Plate Holding Screw Mounting Plate

1
§
Ak
|
h
|
]
|
Ul

ALAl UL bbb Lt

A VI

IARRRARRRRRRRARADDARNR NN /777777777 747777 74

\ Print Inter-

poser Assembly

Punch-Suppression Mechanism
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10.7.7 Lower Punch Support Shaft

10.7.7.1 Punch Mode

In punch mode, the punch supports (upper and lower)
form a solid extension from the punches to the punch
operating arm (arms operated by interposer magnet
energization and punch clutch action). Pin B is the
connecting link between the lower and upper punch
supports.

As the lower punch support is driven upward by the
action of the punch operating arm, connecting pin B
transmits the upward motion to the operating plate
and to its pivot pin C. This action forces the upper
punch support upward to drive the punch through the
card.

Upper Punch

PUNCH MODE

Support
Shaft Raised

Lower Punch
Support Shaft
Raised

/— PinC

"\

" Pin B

When the solenoid is not energized (punch mode), the transfer

plate ‘A under leaf spring tension, maintains the operating
plate in the punch position. )
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| Operating Plate Raised
/ pe g

INTERPRET MODE

Upper Punch
|— Support Shaft
Not Raised

Operating Plate
Latched

Slot
~1
Lower Punch

[~~~ Support Shaft
Raised

Lower Punch-Support Shaft (Raised)

10.7.7.2 Printing

The print interposers, whether punching or inter-
preting, move with the lower punch supports. Through
this action, the code plate is positioned by spring
tension, and normal printing takes place.

10.7.7.3 Interpret Mode

In the interpret mode, the punch-suppress solenoid is
energized. The force acting on the solenoid armature
is sufficient to overcome the spring tension and force
the transfer plate to shift. The transfer plate forces
against all twelve operating plates pivotingthem about
their pivot points C. The lower projection of the oper-
ating plate fits into the slot D. Pin B is now free to
move in the operating slot E and, as the lower punch
support is driven upward, no motion is transmitted
to the punch.
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10.7.8 Punch Unit

10.7.8.1 Punch Unit and Punch Support Assembly
Home-Position Definition

The home position of the punch support arms is de-
fined as that position at which the punch drive unit
is latched and the punch supports are at their lowest
limit of travel. The punch-suppression mechanism is
designed to operate correctly around tolerable dif-
ferences of the home position of the punch supports.
(The approximate home position can be set by using
slip gages. Refer to “Punch Unit Removal™.)

If the punch-drive unit is removed or if its fixed lo-
cation changes, the punch supports must be returned
to within approximate home position.

Proper adjustments to the home position of the
punch unit and the punch drive unit are critical for
correct machine performance. Because of the related
mechanical linkage between these units, any adjust-
ment to the home position of the punch drive arms
will affect the home position of the punch supports.

The punch-suppression mechanism adjustments en-
sure that the operating plates will transfer com-
pletely when the machine is in the interpret mode.
The operating plates must latch fully into the mount-
ing plate to ensure that the pin in the lower punch
support has free movement in the operating plate
vertical slot.

The vertical positions of the operating plates are
determined directly by:

1. The horizontal alignment of the punch drive
arms, and

2. The drive arm positions set by the anchor bar
adjustment.

To permit all the operating plates to latch fully into
the mounting plate at the same time, the mounting
plate slot has been designed wide enough to permit
a maximum vertical displacement of 0.008” between
the highest and lowest operating plates.

Because the operating plate is positioned vertically
by the punch drive arms, the horizontal alignment of
the drive arms must be held within 0.008. In practice,
the drive unit for the IBM 129 is manufactured to
hold the alignment of the punch drive arms within
0.004>°. These are much closer tolerance limits than
are necessary for other models of the IBM 129. This
leaves 0.004” in which to set the anchor bar ad-
justment.

Do not attempt to energize the punch-suppress sole-
noid when the machine is operating (manually or
autoduplicating) in punch mode.

Operating
Plate \

Mounting
Plate

Mounting
Plate ™

Punch
Drive

/ -
Punch Drive Arm\ll :;E \
Lower Punch 3 = |
Support Shaﬂ\ =

.059" - 061"

Punch Drive Arm

__J Pivot Shaft and Bumper
Operating
/ Plate

osotetene!
........

10.7.8.2 Punch Unit Adjustments

No adjustments can be made with the punch unit in-

stalled in the machine. Assemble the major punch unit

with the punch support guide plate and code-position
frame casting, before checking the following adjust-
ments. Adjust in the following sequence:

1. Push the punch support assemblies upward. In-
sert the 0.059” side of gage 982911 between the
supports and the guide plate. Return the supports
to rest firmly on the gage. At this point, check
to be sure that the toes of the operating plates
latch into the slot on the mounting plate when
the punch-suppression solenoid is manually at-
tracted and movement is stopped by the transfer
plate. Repeat this procedure using the 0.061” side
of gage 982911. If the condition cannot be met
adjust the mounting plate assembly.

Guide Comb

Interposer
Magnet

Interposer

~__Punch
Drive Bail

Anchor Bar

Lock Nut

Adjusting
Screw

2. Check carefully that the operating plates can be
freely moved by means of the transfer plate. Any
indication of the slightest bind must be investigated
and corrected.

3. With the operating plates in the interpreting posi-
tion, check that the lower parts of the punch-
support assemblies can operate freely in the verti-
cal slots of the operating plates.

4. With the punch-suppress solenoid manually oper-
ated, adjust for 0.001” to 0.005” clearance be-
tween the solenoid plunger collar and the lower
solenoid bumper by repositioning the solenoid.

5. Check that the return spring has an operating force
of 400 to 500 grams. Remove the return spring
and re-form to obtain correct tension. The solenoid
must be de-energized when the operating force is
measured. Use a formed paper clip or a similar
device and ten times blade on the CE gram gage.

6. Operate the solenoid plunger manually and check
to see that the transfer plate fully returns the oper-
ating plates to home position.

7. Reinstall the punch unit in the machine and con-
nect the punch drive-unit operating arms to the
punch supports. Install the loading springs and nuts
on the punch supports.

8. Latch the punch clutch, and loosen the punch
drive-unit and anchor-bar adjustment. Push all
punch-support assemblies upward against the
punch operating arms to take up the slack. Insert
gage 982911 between the punch supports and the
punch drive-arm guide comb with the 0.059” side
of the gage under the step of the punch supports.
Adjust the drive-unit anchor bar until the gage is
gripped lightly by the lowest punch support. Lock
down the anchor bar. Remove the gage and att-
empt to insert the 0.061” side of gage. It must
not pass under any punch supports. Re-insert
the 0.059 side of gage 982911 and check for free
movement. Repeat this procedure until this con-
dition is met.

Note: This procedure replaces punch penetration

and the 0.015” to 0.020” interposer-yokes to print-

interposer-guide-plate clearance used on the standard

IBM 129.

Make an operational check of the punch-suppression
mechanism before returning the machine to the oper-
ator.(See APM.)
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10.7.9 Removal/Replacement
10.7.9.1 Punch Unit Removal

Before removing the punch unit, carefully check all

other possible trouble causes and be thoroughly fam-

iliar with information in this manual. Lubricate the
punch unit carefully whenever it is removed from the
machine for any reason.

1. Remove the punch extension cover, nuts, and
springs. On reassembly, do not force the nuts
tightly against the shoulder, for this can cause the
extension to break off.

2. Remove vertical-drive-rod guide plate. Unhook
horizontal shift spring.

3. Loosen the punch-suppress solenoid unit top
mounting screw located under the card feed. Do
not loosen the two outer screws holding the
solenoid mounting plate to the print interposer
assembly or the two screws holding the solenoid
yoke to the mounting plate. The solenoid adjust-
ments will be retained if the solenoid assembly
and print interposer assembly are removed and
replaced as a unit. If the screws holding these two
assemblies are loosened, the solenoid bumper ad-
justments must be remade.

Should it be absolutely necessary to remove the
solenoid plate assembly, scribe the location marks
of the plate on the code positioning casting and the
punch support casting. Accurate scribe marks will
enable you to relocate the solenoid plate assembly
without losing the critical clearance of the solenoid
to the bumper.

4. Remove the four mounting screws and pull the
print interposer assembly and punch-support guide
plate from the punch extensions. Keep the hori-
zontal shift slide compressed to prevent displace-
ment of the interposer and rollers. A rubber band
can be used for this purpose.

5. Remove punch/read station cover, fibre optic and
chip tube assembly.

6. Remove the print unit and print ribbon.

7. Remove the master-station upper guide, master
station pressure-rail covers, and master-station bed
plate.

8. Remove the two screws holding the punch unit in
place. Disengage all punch drive arms from the
punch support arms. Take the unit out from the
top of the machine.
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10.7.9.2 Punch Unit Replacement

Replace by reversing the steps used for removal.

When reversing step 7: to retain the solenoid bumper
adjustments, the two screws holding the solenoid
mounting plate to the print interposer assembly are
not loosened. Replace the punch support guide plate,
and then replace the print-interposer assembly and
the solenoid assembly as a unit. Note that if the two
assemblies have been separated, the solenoid bumper
adjustments must be remade. Make sure that the sole-
noid assembly locates correctly on the pin of the trans-
fer plate shaft.

Make sure that the punch drive-arm guide comb does
not cause the drive arms to bind against the lower
punch supports.

Set up the code-plate alignment as for standard card
punches.

10.7.9.3 Punch Support Assembly Removal

Remove the punch unit.
Remove the lower guide plate.
Remove the retaining pin plate.
Remove the retaining pin.
Remove the punch support assembly.
Remove the punch.
Replace in reverse order. Make sure that the exten-
sions run freely in their guides. Also, make sure the
transfer plates operate freely.

Sk L=

10.7.9.4 Punch Drive Arm Replacement

Do not replace drive arms individually.

Correct functioning of the punch-suppression unit
can be obtained only by maintaining close (manufac-
turing) tolerances in the drive unit. For this purpose,
a matched set of 12 drive arms complete with pivot
shaft and bail should be installed when a punch drive
arms has to be replaced. (P/N 5404032)

Removal and replacement procedure is the same as
for the standard IBM 129.
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10.7.10 Installation Procedure

1.

w

Remove the top cover and take out the shipping
bolts that lock the bed in place.

. Lubricate the punch clutch.
. Lubricate the punch-suppression unit.
. Special CE tools necessary for maintenance of

this feature are available in the branch office or
from Mechanicsburg.

Part 982911, 0.059” - 0.061 " slip gage.

Protect the edges of these precision tools from
damage and be careful not to bend them. Keep
them wrapped in a lightly oiled cloth.

10.7.11 Service Aids

Detailed inspection of the punch unit cannot be
made with the unit installed in the machine, but the
following areas can be observed under operating
conditions:

1. Solenoid plunger and belicrank position.

2. Loosening of the screw retaining the leaf spring.

3. With the master station bed plate removed, the
end of the transfer plate can be seen to determine
its action.

The punch-drive unit anchor bar cannot be used
as a means of adjusting punch penetration and/or
printing to compensate for machine wear. Penetration
is restricted by a 0.059” to 0.061” adjustment. The
areas of wear and the means of correction are:

1. Punch-Drive Unit: Replace the punch-drive unit
parts showing wear, or replace the entire unit.

2. Printing Mechanism: Adjust the fixed stops on the
vertical and horizontal print interposer slides, or
replace the print mechanism parts.

3. Punch Blades and Punch Support Assemblies:
Move the punch blade up to the next hole.

Incorrect Punch-Drive Adjustment

If punching failures or punch-suppression failures
cannot be localized to other causes, the drive arms
are not positioning the operating plates within the
tolerance of 0.008”. Only four courses of action are
now possible:

1. Remake the anchor bar adjustment.

2. If not successful, alter the position of the punch
drive-arm pivot shaft bushings.

3. Replace the set of 12-punch drive arms (see
“Punch Drive-Arm Replacements™).

4. Replace the drive unit.

Punching Invalid Characters

If loss of punch penetration results from multi-
punching operations (causing severe overshift of the
print interposers), replace the punch extension springs
with stiffer springs. (P/N 982904)

10.7.12 Lubrication

All components of the punch-suppression mechanism
must be well lubricated and free moving. Lubricate
the mechanism linkage carefully at each scheduled
maintenance call and whenever the punch-suppression
mechanism is removed from the machine for any
reason. Lubricate the upper punch supports whenever
they are accessible. Be sure that oil does not run into
the solenoid.

By removing the bed plate and tilting the base, it
is possible to run oil down a screwdriver blade and
lubricate the bellcrank arm pivots and the left side of
the punch-suppression mechanism.

Punch Support Mechanism: Lubricate the working
parts lightly with IBM # 6 oil. Operate the punch-
suppression mechanism to spread the oil along the
shaft and into the bushing. Do not allow oil to run
into the solenoid.

10.7.13 Maintenance Routine

The standard IBM 129 scheduled maintenance ap-
plies also to the IBM 129, Interpret.

If the punch-suppression mechanism is removed from
the machine for any reason, clean and lubricate it,
and then check it as in “Home Position Definition.”
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10.8 VARIABLE LENGTH CARD DEVICE

This feature allows the IBM 129 Data Recorder to Hopper
process 51, 60, 66, and 80 column cards. The con-
version from one card length to another is made by
changing the settings of the feed hopper guides, the
card pusher, and stacker stops. The basic machine has
been modified in the following areas:

Three guide rails accommodate variable length
cards. When selected, each guide rail provides
circuit input (through a microswitch attached
to the rear of the hopper) that defines the
length of the card being used. The smallest card

length will be recognized, should the guide rails
Hopper and card feed mechanism be left in the operated position. With all three
Registration assembly guide rails normal (down), 80-column cards Card Feed
Card transport may be used.

Control over the feeding of 51-, 60- and 66-
column cards (and of cards that are in less than
perfect condition) has been enhanced by using
a card lifter device and repositioning an aligner
finger.

The throat knife adjustment has been changed
to accommodate cards in a less than perfect
condition.

Stacker assembly
Control logic

Note: lllustrated components are indicated by

numbers on black backgrounds, such as Non-

illustrated components are indicated by numbers on
white backgrounds.

Stacker

An additional cam, attached to the left end of
the stacker drum shaft, provides control over
the auxiliary eject roll that, in turn, provides
stacking for 51-, 60- and 66-column cards.

ﬂ Card Pusher

A positionable card pusher must be set in the
appropriate notch for 51-, 60-, 66- or 80-
column cards. A guide spring serves the same
function as the card pusher hood on the base
IBM 129. Card overthrow at the punch/read
station is restricted by allowing the card pusher
to lightly grip the card during the register

cycle. The die and stripper feed roll clearance
has been modified to minimize card feed
problems due to less than perfect card
condition.

Auxiliary Eject Roll

Shorter-than-80-column cards require ‘stacker
timing” provided by the auxiliary eject roll.

A positionable stacker stop lever must be
operated when using 51- or 60-column cards.

n Auxiliary Transport Roll n Pressure Rails

This roll ensures that 51-, 60- and 66-column
cards are presented firmly to the eject unit.
The lower portion of this assembly (driven by
an additional belt, continuously running) is
cammed upward against a card that has been
positioned between it and a stationary idler.
The card is ejected to the left.

In verify correct mode, the corrected 51-,
60- or 66-column card does not eject to the
stacker until the next feed cycle.

Pressure rails have been redesigned to contain
shorter-than-80-column cards in good alignment
at the punch/read station. A new card lever
assembly provides drag on the card and
stabilizes the card position during register and
preregister cycles.
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10:8.1 Adjustments

Note: Variable Length Card Device components are
numbered.

Punch Station Guide (Clear Plastic)

This guide should be .060 to .080 inch above,
and parallel to, the card bed.

Throat Knife

Adjust for .0095 to .011 inch opening.

g reis E
Rails must operate freely and should snap into
position when operated.

@ Aligner Fingers

Aligner finger adjustment remains the same as
the base machine.

Card Lifter
Criteria:
e Should restore to a position that does not
interfere with a hand inserted card.

o Cam forward sufficiently to lift a card onto
the card rail. Friction Rod

Location: On the same shaft as the aligner

Pressure Rails
fingers, using a split hub.

Adjust to obtain 27 * 4 grams pressure on a
preregistered card.

Adjustment: With the aligner finger cam fol-
lower on the high dwell of the aligner cam Criteria:
(approximately 15 of a card feed cycle), adjust

Microswitches
When a rail is up (selected position), the cor-

TN N EENEEEXE N NENNXIMNIMNNIMNMNN.

responding microswitch is open. Check for this
condition with a probe or meter.

The microswitches (3) are mounted on a
bracket. The bracket should be positioned to
allow the switches to operate freely in the
slots.

the lifter hub so that the tip of the lifter is % +
1/32 inch from the upper card rail.

The card lifter hub should be positioned on
the aligner shaft between the center and the
left-hand aligner fingers, and .125 to .156 inch
from the center finger.

® For this adjustment, have the left rail

pressure equal to or higher than the right

rail, and the left rail tipped slightly clock-

wise. (The right end of this rail must leave

the card edge first.)

Relocate the friction rod when making this
adjustment.
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Auxiliary Transport Roll

The following adjustments must be completed
first.

Punch/Read Pressure Roll

Adjust the eccentric on stop lever arm for
.030 £ .005 inch opening between the pressure
roll and the feed wheel.

Auxiliary Transport Belt Tension

With the CF latched (0), loosen the eccentric
pivot shaft lock screw (rear of shaft) and the
auxiliary transport roll adjusting lock screw
(accessible through the front casting to the
right of the idler bracket) and adjust the pivot
shaft to obtain belt slack at CF 07 The pilot
holes in the pivot shaft bushings should be in
the lower quadrant. Mark the bushing and the
casting for future removals.

The auxiliary transport roll shaft must have
minimal end play (.002 to .004 inch). Adjust
the collar and/or the roll on the shaft.

The auxiliary transport roll must rotate freely
within the slot in the bedplate. Adjustment is
accomplished by positioning the roll casting
with the holding collars on the pivot shaft
(accessible only by removing the bedplate).

Position the roller .002 to .006 inch below the
level of the bedplate by loosening the lockscrew
and turning the adjusting setscrew. Pushing the
roller and the release button down at the same
time allows the adjusting setscrew to contact
the cam plate.

Pivot Shaft

Roll Casting
Holding Collars

Under Casting
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Auxiliary tdler Roll Shoulder
Mounting Screws

Idler Bracket
Auxiliary Idler Roll

Auxiliary Transport Roll Adjusting Setscrew

Spring Guide
Pusher Bar

Stides (4)

Head Tilt Screw

Auxiliary Idler Roll

Loosen the mounting screws and adjust the
idler roll for .011 to .014 inch clearance to
the bedplate.

With all adjustments secure and components
installed, check that a 51-column card escapes
from this unit to the stacker.

Registration

With the CF index at 55, make sure the card
pusher eccentric stud is not touching and adjust
the registration screw for correct registration
(51-, 60-, 66- or 80-column card).

Adjust the card pusher eccentric stud to
obtain .005 to .008 inch clearance to the pusher
arm follower.

The spring guide must be at right angle to
the pusher and parallel to the bedplate. The
mounting end of the guide should clear the
bedplate by .030 to .040 inch. Form the guide
airectly below its mounting screw.

Gripper Head Spring Tension Setscrew

Rear Glide Slot

Registration Screw

Gripper Head Spring

Pusher Head

Card Register Clamp

Note:

: sion Adiusting Screw

Card Friction Rod and Lever

The purpose of the friction rod is to provide
drag on the lower portion of the card and
prevent clockwise rotation of short cards while
registering.

Adjust the card friction rod so that the low
point is .020 to .030 inch above the card
bedplate and centered over the friction lever.

Position the card friction lever to operate
freely in the hole in the register casting.
Adjust the tension so that a pressure of 10 £ 2
grams is required to pull a strip of blank card
between the rod and the lever while free of all
rails and guides.

Pusher Assembly

With the detail station bedplate removed, adjust
the slides so that the pusher bar moves freely
but with minimum play.

With the detail station bedplate installed, set
the gripper head in the column 80 notch (CF
time 55) and adjust the head tilt screw to
obtain .001 to .003 inch between the card
register clamp and the gripper head.

Criteria

® The gripper head spring tension must be
sufficient to hold the card until the pressure
roll takes over at CF 62°.

Adjust the gripper head spring tension so that
with a strip of blank card manually inserted
under the head and the machine turned forward
to CF 55°, 125 + 15 grms. are required to free
the card.

The peaptate may be removed without upsetting

pusher assembly or registration adjustments.
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Auxiliary Eject Roll Drive Cam Timing

At 265 * 5 on the CF index, the eject roll cam

follower should be in the center of the low

dwell of the drive cam (pilot hole).
Adjust by loosening the cam holding screws
(accessible through the rear of the stacker),
hand crank the machine to 265 + 5 on the CF
index, and rotate the drive cam, observing
when the pilot hole lines up with the cam
follower and cam centers.

Auxiliary Eject Roll Drive Cam

Auxiliary Eject Roll

The auxiliary eject roller should be positioned
centrally in the slot in the bedplate.

Adjust the collar and/or the roller. Maintain
minimal shaft endplay when obtaining this
adjustment.

Drive Cam Follower

Auxiliary Eject Roll
Adjusting Plate

Operating Arm

Locking Screws

With the CF index at 265 * 5, loosen the
adjusting plate locking screws and position

the operating arm to provide .085+.015—0
inches between the eject roll and the bedplate.

Detent Lever

Short Card Stop

Two levers terminate in the stop block. The
relationship between them is maintained by
two setscrews. When the card stop lever is in the
short card position (vertical), the stop block
should be vertical. Loosen the card stop lever
setscrew to obtain this.

When the card stop lever is in the long-card
position, the detent lever must not interfere

Adijust the stop block for a maximum of with card travel, yet provide good detenting for
.010 inch end play without binding. the stop lever.

Stop Block

Card Stop Lever
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Card Feed Timing

Card Feed Knife

Card Aligners
and Card Lifter

Card Pusher

Pressure Roll

Auxiliary Transport Roll

Auxiliary Eject Roll

Stacker Pusher Finger

Stacker Drum Grippers

30° 60° 90 120° 150° 180° 210° 240° 270° 300° 330° 360°
o
19 Card Engaged 68° Card Enters Upper Feed Roll 273°
N ——
83° 106°
10°
; 273° Engages Next Card
' \ ! L
[ B IEH———y T
17° Card Against Guide Rail - 300°
91° 240°
45° Card Registered
: /—————':\\ ‘?07° Engages Next Card
1 v t L_——/i
20° 65° e
150° 300°
22 45° 60° Card Gripped .
1 T—
9° Card Released 67°
(e} O
2 ——“QT Card Released
! \
]
8° Card Gripped
265°
277° Card Starts to Move
1
/
L 355°
305°
35° Gripper Opens 280° Gripper Opens
! ]
54° Gripper Closes 305° Gripper Closes
45° 295°
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Removals

Auxiliary Transport Roll Assembly

1.

2.
3.

Tilt transport to horizontal position and remove
bedplate.

Remove auxiliary transport roll.

Remove timing belt and slide transport roll shaft
out from front of machine.

. Loosen inside collar on auxiliary transport

assembly pivot shaft.

. Disconnect auxiliary transport roll assembly

spring.

. Temporarily mark the high point of the eccentric

pivot shaft front bushing on the bushing face and
the transport casting. Remove the shaft locking
screw, rear taper pin and eccentric bushing.

. Remove pivot shaft from front of machine, being

sure not to lose the collar. The auxiliary transport
assembly can now be removed.

. To reassemble, reverse procedure and align marks

on eccentric bushing and casting.

. Check standard eject roll adjustment as well as

auxiliary transport roll adjustment.

Master Station Bedplate

1.

2.
~pusher finger cover assembly, auxiliary transport

Tilt transport to horizontal position and remove
belt shield. ‘
Remove the card guide over the center rail, stacker

idler roll, assembly, center bed pressure rail cover,
pressure rail, standard eject assembly and manual
card release slide assembly.

. Remove the two bedplate mounting screws and

slide the bedplate out from under the master rail
with a slight upward pressure at the left end
so that it comes clear of the stacker bed and
swings out first toward the front of the machine.

. To replace the bedplate slide the right upper corner

into place first, making sure that the rubber pads
are beneath all areas of the bedplate, and then
swing the left end in place.

. Replace the eject unit and adjust the pressure

roll.

. Replace all other parts removed in reverse order.

Punch/Read Station Bedplate

1.
2.
3.

4.

Remove pressure rail cover.

Remove friction rod (or rotate it clear of bed).
Loosen 4 screws and remove bedplate by lifting up
the back end and then sliding it out sideways.
Replace bedplate by sliding it in sideways against
the machined stop making sure that the pusher
arm ball is engaged in the slot in the rear glide.

Note: Check that the pusher bar has free motion
through its entire travel.

5.
6.

Replace and readjust friction rod.
Replace pressure rail cover.

Variable Length Card Device
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Lubrication

<eep die and stripper area
clear of carbon dust build-up.

Cam Surface
IBM # 23 Grease

Card Register Clamp. This
must operate freely and be
kept clean.

Shaft Bearings
IBM #10 Oil

006 06000

Pivot
IBM #6 Oil

Roller and Slides Rear Glide
Riding Surface 1BM #6 Oil IBM #23 Grease
IBM #6 Oil

Cam Surface
IBM # 23 Grease

Bushing
IBM #10 Oil
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Data Flow

VARIABLE LENGTH CARD DEVICE OPERATING PROCEDURES

[

Select hopper guide
rail for 51-, 60-, or
66-column cards.

Operate the stacker stop
lever if using 51- or 60-
column cards.

Position the pusher
arm in the appro-
priate notch.

Program for the particular
operation.

Set console switches as
in normal 129 operation.

Place variable length cards
in the hopper.

Commence card processing.

Note: For punchout of Production Statistics,

use 80-column cards.
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—_— VL0001
CR4 A o inh Buff B
CR 2 d 1 aF
@3 : (Dot)
235 ¥ g S
CR 1 _Tie Down
Read Gate — ‘Read Gate
Outgate [ ] OR
Not CE DP A
SwOn )
c POR -
ol — OR
82 Lt A
G4
CR 51
CR604OR E
orce
CR 66 — CR 40 Auto Fid
B1— A
G5 FL
A |- Auto Fid (Dot)
CR 80/1 V001

Enables backspace circuitry that may be used
to recover from mistakes incurred in the last
column of a variable length card.

Variable Length Card Device  10-41
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11.1 DIRECT PUNCH SWITCH

With the CE direct punch switch in the DP position,
the mechanical functioning of the machine and about
25% of the logic can be checked. In DP mode, the
129 operates similar to an IBM 29; that is, keyed
data bypasses the buffers and is set directly in the
output LATCHES. The following keys do not function
correctly in DP mode: MULT PCH, BLANK COL-
UMNS/LEFT ZERO CTRL, BKSP (all), DUP, SKIP,
spacebar, REL, dash (—), minus left zero (—LZ),
and PROG SEL. Pressing any of these keys causes
false indications of machine operation.

11.2 MOTOR SWITCH

The motor switch allows the CE to remove power
from the drive motor without affecting the rest of the
circuitry.

CAUTION

Machine power must be shut off before the motor
switch is turned on or off. Machine functional logic
failures will result if the motor switch is turned on
or off with machine power on.

Line Switch

Space LC

OR

Section 11. CE Aids

11.3 CARD LOCATIONS

When looking at the pin. side of the boards, card

Feature Gate : locations are numbered as follows:

(B-gate)

1. Standard Gate (A-gate): Letters A through V
from right to left. Numbers 2 through 5 from
top to bottom.

2. Feature Gate (B-gate): Board locations are
numbered Bl through D1 from right to left.
Card locations within each board are lettered
A through F from right to left.

Rear View

Serial Kybd Data Dot

CE Direct Punch

Not CE Col 80 Lth

CE Ctrl

P7

POR

KAQ72

R/P Card Lever A
P6
11 {Punch Cyel
Punch Gate ORp—— =2
Not Skip A
Not Clear
Customer DP Sw Off
L OR

P7

Direct Punch and Motor Switches/Card Locations  11-1
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12.1 PREVENTIVE MAINTENANCE ROUTINE CHART

Code Frequency Lubrication Adjustment
u Location | (in months) Required Maintenance Observe Figure Section
1 Feed 12 Clean dirt from moving Check card feeding and A, 8, F 5

parts. Lubricate gears, cams,| stacking.
pivots, and card pusher
finger cam follower roller.
2 Print 12 Lubricate gears, interpos= Check printing. D 7
ers, grease plugs, and
cotton wicks.
3 Optics 12 Remove and clean read Light spot alignment. - 4
aperture plate assembly,
lamp, and fiber optic block.
4 Punch 12 Lubricate wicks, cams, Check for worn cams, Cc, D 6
and pivots. bearings, and linkage.
9 Line 12 Check condition of wires, - -
Cord plugs, terminals, and
grounding.
- Punch Each Lubricate grease fitting Check overthrow and C é
Clutch Service during each service call. outer-sleeve lead.
Call Wipe off excess grease.
0 General 12 Clean dirt from moving Check for loose wires, - -—
parts and base. Be sure terminals, SLD cards,
that all ESD components and connectors.
are correctly installed.
- Keyboard 12 Check for binding or G 3
sticking keys and that
the latch contacts are
clean.

12.2 LUBRICATION HINTS

1.

The die and punches should be lubricated yearly.
Remove the light block and place a blank card in
the center bed. Apply IBM #6 to the column 80
end of the card and move the card into the punch
die and stripper, checking that the oiled portion of
the card does not come in contact with the lower
optics. Multipunch all punches in a couple of
columns. Remove the card and wipe excess oil
from the area.

All bronze and iron bearings should be lubricated
with IBM #6.

3.

4.

All gears (except the print unit iron feed gears),
cam surfaces, and armature pivots should be
lubricated with IBM #23.

After greasing the punch clutch, remove excess
grease from the sleeves and collar. This prevents
grease from getting on the armature and magnet.
Do not use too much oil on the felt wicks in the
punch unit. The oil may run down into the punch
photo-optics.

To prevent sticking of print suppress armature,
apply IBM #23 grease lightly to pivot and block.

Stacker Gears and Cams
18BM #23

Pusher Finger Linkage
t8m 23

Pusher Finger Cam
Follower Roller Pivot
1M f6

Bearings and Bushings
18M #6

4

Print Suppression
Pivot and Blocks
1BM #23 Lightly;
Print Drive Cam
18M #23

Section 12. Preventive Maintenance

Roller
18M #23

Bearings and Bushings
18M #6

PM Routine Chart/Lubrication Hints 12-1
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Cams
18M #23

Detent Pivot
1BM *6

Detent Collar
18M #6

Armature Pivot
18m #23

Interposer Ends
18M A17

Chip Agitator Drive Shaft
18M #23

Pressure Roll, Pivots,
and Roll Bracket Pivots
1BM #6

18M #23

Die and Stripper
1BM %6

129 (Serial Numbers 20,000 and Higher) TM

18M #23

Keep code plate and shims free
of lubricant. All other moving
parts to be lubricated with

Bellcrank Pivot
18M f6

Ribbon Feed Gears, Pinion, and Shaft
1BM 76

Print Wires
18M 6
(Avoid Dripping)

1L
Ire

Die and Stripper

18M #6

Code Plate Stops
18Mm #23

Spring=-loaded Stops
O Silicone Grease

Slides
Silicone Grease

Interposers _/ -

18M #6

Pull-l;ar Comb Slots
18BM #23
Keystem

Bellcrank

Hook Channel

P/N 982791~

Latch q

Pull-
BM 23 o &

P/N 982791

18m #23
on Comb and Bar
P/N 982791

O 00000660 0 00

Sy

20 © 6 06 6 000 0
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Normal instaliation time for the IBM 129 Card Data
Recorder is about one hour. All additional time for
correcting adjustments must be entered on the IR (on
a separate line entry) with the applicable time, service
code 20 incomplete, major and minor units, and
cause or symptom code.

13.1 PRELIMINARY CHECKS

Unpack the IBM 129 according to the unpacking/
packing instructions shipped with the machine.

Note: Inspect machine for any damage. If damage
exists, stop installation and ask your supervisor fora
decision as to whether or not to continue with the
installation.

Check for loose cable connectors, SLD cards, and
components.

In cases where the machine has been subjected to
cold or heat during shipment, check all areas that
require IBM #6, particularly the print interposer
assembly. Lubricate as required.

13.2 SHIPPING HARDWARE

Remove the two screws from the base pivot brackets.
Remove the four screws, washers, and spacers from
the rubber base mounts. Use caution when removing
the right rear spacer to prevent damage to the base of
the optic lamp assembly. Install the lamp shield. Save
all removed hardware and packing instructions for
later use. Remove the tape and rubber packing from
the SLD gate. Remove the keyboard shipping screws.

CAUTION

Remove excessive line power cord from within the
cabinet. Coil excessive line power cord outside the
cabinet. A coiled cord can produce noise that may
result in machine failure. (See 3.4.)

13.3 OPERATIONAL CHECKS

Punch Mode (All Machines): Use the program cards
that are shipped with the machine to perform the
installation test procedure.

Before starting the installation procedure, check the
punch registration on the machine to be installed. If
machine is out of adjustment, readjust before con-
tinuing.

Check the punch registration on the program cards
shipped with the machine. If the cards are not
punched in registration, punch new program cards
before starting the operation.

Installation Test Procedure

Check that the CE power switch is on and that all other
CE switches are off. [f irouble occurs during the test
procedure, refer to the APM

Operate the CLEAR switch fo clear all cards from the
card bed

Set the keyboard switches to the following positions:

PUNCH/VERIFY=--PUNCH

AUTO SKIP/DUP--OFF

REC ADV/CARD FEED-—MANUAL
PROGRAM MODE--1
PRINT--ON

CHARACTER MODE--64

Remove the punched cards from the stacker and compare
each punched=out program card with the original
program card

Set the PROGRAM MODE dial to 1 J

Turn machine power on |

Press the PROG SEL key; then press the numeric 1 key.
This places the 129 under control of program level 1

Insert the first program card at the read station and oper-
ate the READ pushbutton. Advance the PROGRAM MODE
dial to the next position and load the next program,
Repeat until all six programs have been stored in their
correct levels

Press the numeric 1 key; then press the numeric 2 key.
Column indicator should advance to 03

Press the BLANK COLUMNS/LEFT ZERO CTRL key.
Column indicator should advance to 11

| Place some blank cards in the hopper

Section 13. Installation Procedures

Press the SKIP key. Column indicator should indicate
00. Feed two cards from the hopper

Set the PROGRAM MODE dial to 2 and the REC ADV/

CARD FEED switch to AUTO. The 129 should punch out

the card just keyed. After the card is stacked, compare
it with Sample Card 1

Press the SKIP key three times. The column indicator
should advance to 61

Press the REC BKSP pushbutton. The column indicator
should return to 01

Key in three alpha characters, a space, and then
five more alpha characters. Press the FIELD BKSP
key. The column indicator should be at 01

I Set the PROGRAM MODE dial to PROG PCH

Key in digits 3, 4, and 5. Press the -LZ key.
Column indicator should advance to 21

Key in alpha characters A, B, and C, a space, and then
five more alpha characters. Press and hold the ALPHA
shift key and press the FIELD BKSP key. The column
indicator should return to 05. Release the ALPHA

shift key

Press the REG key; no cards should feed from the
hopper

Press and hold the NUMERIC shift key down. Key in digits
6 and 7. Release the NUMERIC shift key; then press the
BLANK COLUMNS/LEFT ZERO CTRL key. Column
indicator should advance to 31

Press the SKIP key. The column indicator should
advance to 21

Press the FEED key and feed two cards from the hopper
by holding the FEED key down

Press and hotd the NUMERIC shift key. Key in digits
0 through 9. Release the NUMERIC shift key.

Press the REL key; then press the PROG SEL key

Key in digits 8 and 9. Press and hold the ALPHA shift key
down. Press the BLANK COLUMNS/LEFT ZERO CTRL
key. Column indicator should advance to 41. Release
the ALPHA shift key

Press and hold the MULT PCH key. Key in an & (ampersand),
a -- (dash), and digits 0 and 1. Release the MULT PCH
key. The column indicator should advance to 32

Press the numeric 1 key. Program level
1 should punch out. Feed another card
and repeat the operation for program
levels 2 through 6

Key in alpha characters A through Z. Column indicator

should advance with each character and stop at column 67

L
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Press and hold the MULT PCH key. Key indigits2, 3, 4,
and 5, Release the MULT PCH key. The column indicator

should advance to 33

Press and hold the MULT PCH key, Key indigitsé, 7, 8,
and 9. Release the MULT PCH key, The column indicator

should advance to 34

Press the MULT PCH key. Key indigits O through 9; then
release the MULT PCH key. The column indicator should

advance to 35

Press the CHAR BKSP key, The column indicator should

return to 34

Press the REL key. The card should punch out and the
column indicator should indicate 01, Compare the punched-

out card with Sample Card 2

Key in alpha characters A through Z, and the top row of the
keyboard special character keys (except the dash)

[

Press and hold the NUMERIC shift key. Key in all special
characters (except the dash) and the digits O through 9.
Press the 0 -8 -2 special character key five times, the
numeric 1 key five times, and then the 0-8 -2 key five
more times, Release the NUMERIC shift key

Press the REL key, The card should punch out and the
column indicator should indicate 01. Note: The special
character, 0-8-2, does not print if the 129 is functioning
correctly, Operate the CLEAR switch

[

Set the REC ADV/CARD FEED switch to MANUAL

Set the PROGRAM MODE dial to DATA READ, Insert the
last card prepared (Sample Card 3) into the read station.

Press the READ pushbutton

l Set the PROGRAM MODE dial to 3

Press and hold the DUP key. The column indicator stops at

00, Release the DUP key

Set the AUTO SKIP/DUP switch to ON and the REC ADV/
CARD FEED switch to AUTO

13-2 129 (Serial Numbers 20,000 and Higher) TM

Feed two cards, The first card should punch out and
should be identical to the card just read into storage.
The second card follows program level 3 in a skip and
dup operation

Key in digits 1 and 2, Press the BLANK COLUMNS/
LEFT ZERO CTRL key. The column indicator should

advance to 11

Key in digits 3, 4, and 5. Press the — {dash) key. The
column indicator should advance to 21

Set the REC ADV/CARD FEED switch to MANUAL.,
Set the PROGRAM MODE dial to 4. Set the REC
ADV/CARD FEED switch to AUTO. Press the

FEED key and feed a card. The first card punched
out will follow program level 3, all following cards
program level 4.

Machines with SLD card PN 5863321 installed in location A1-G4

Press the BLANK COLUMNS/LEFT ZERO CTRL key.
Press and hold the NUMERIC shift key; key ina 6 and o
7. The column indicator should advance to 31, Release

the NUMERIC shift key
i

Set the REC ADV/CARD FEED switch to MANUAL and
repeat the operation for programs 5 and 6. When a
card has been punched out under control of program 6,
set the REC ADV/CARD FEED switch to MANUAL and
set the CLEAR switch to ON to clear the card bed,
Remove the blank cards from the hopper

Press the BLANK COLUMNS/LEFT ZERQ CTRL key.
Key in digits 8 and 9. Column indicator should advance

to 41
|

Key in alpha characters A through Z; then press the
SKIP key. The column indicator should indicate 00

End of the punch test. If you have a verify or a
special feature model, perform the APM test for that
feature. After testing is complete, return the machine
to the customer for use, and complete the IR, code

20 complete.

Verify Mode: Complete the punch installation test
before beginning the verify part of the procedure.

Set the REC ADV/CARD FEED switch to AUTO. The
card should skip out and be stacked. There should be o

2 and a 3 punched in column 81

Place the card in the hopper and press the FEED key ]

l

Key the following information:
Key in digits 1 and 2; press BLANK COLUMNS/LEFT
ZERO CTRL key
Key in digits 3, 4, and 5; press the -LZ key
Press BLANK COLUMNS/LEFT ZERO CTRL key; press
and hold the NUMERIC shift key; key in digits 6
and 7; release the NUMERIC shift key
Press BLANK COLUMNS/LEFT ZERO CTRL key; press
and hold the NUMERIC shift key; key in digits 8
and 9; release the NUMERIC shift key
Key in alpha characters A through W
The column indicator should indicate 64

Set the keyboard switches to the following positions:

PUNCH/VERIFY -- VERIFY

AUTO SKIP/DUP -~ OFF

REC ADV/CARD FEED -- MANUAL
PROGRAM MODE -- 1

Press the space bar eight times.
Press and hold the NUMERIC shift key; key in a 6 and a
7. The column indicator should advance to 31. Release

the NUMERIC shift key
|

Press the space bar eight times,
Key in digits 8 and 9. Column indicator should advance

to 41
l

Key in alpha characters A through Z; then press the
SKIP key. The column indicator should indicate 00

Set the REC ADV/CARD FEED switch to AUTO. The
card should skip out and be stacked. There should be a
2 and a 3 punched in column 81

Place the card in the hopper and press the FEED key

Key the following information:
Key in digits 1 and 2; press BLANK COLUMNS/LEFT
ZERO CTRL key
Key in digits 3, 4, and 5; press the -LZ key
Press the space bar eight times; press and hold the
NUMERIC shift key; key in digits 6 and 7;
release the NUMERIC shift key
Press the space bar eight times; press and hold the
NUMERIC shift key; key in digits 8 and 9;
release the NUMERIC shift key
Key in alpha characters A through W
The column indicator should indicate 64

|

Press the W key again. The VERIFY light should

come on

Place the card prepared in the first punch test (Sample

Press the VER RES key and the W key. The VERIFY
light should go off and then on again

|

Card 1) in the hopper

Press the FEED key. The card feeds, registers, and skips

to column 81

r Press the PROG SEL key; then press the numeric 1 key

Press the VER RES key and key in alpha characters X, Y,
and Z. The VERIFY light should go off; the column
indicator should indicate 88

I

Press the FIELD BKSP key. The column indicator should

return to 41

L Key in alpha characters A through Z J

W/

'
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Press the SKIP key. The card moves out of the
punch station but not into the stacker

Manually insert a blank card into the punch pre-
register station. Press the VER CORR key. The
card is registered, punched, and stacked. A 2-
punch should be punched in column 81

End of the verify portion of the installation test. If
the machine has any features, perform the APM test
for that feature; then return the machine to the
customer for use. Complete your IR, code 20
complete.
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Sample Card 3

Note: Your card does not have to be keyed in this order.
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13.4 INSTALLATION PROGRAM CARDS

The program cards used for the installation test are
shown here.
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accumulate feature 10-4
add controls 10-6
operation 104
punchout 10-9
adjustment
antibackup device 5-5
armature pivot 6-3
bail stop screw 3-6
bevel gears  5-9
card
aligner fingers S-7
pusher finger 5-12
pusher plate  5-7
release pushbutton 5-9
card feed
clutch $5-5
knives 5-7
photocell 4-3
shaft end play 5-§
center card bed pressure rail 5-10
code plate
alignment 7-1
clearance 7-3
stops 74
eject pressure roll  5-10
feed roll drive belt 5-2
feed wheel 5-1
guide comb and bumper 6-3
guide rail  3-6
inhibit card feed magnet 5-6
keystem switch 3-5
latch contact assembly 3-5
light source and read optics 4-1
magazine spring  5-7
magnet yoke 3-6
permutation bar
comb 3-6
travel 3-5
pressure rail, center card bed 5-10
pressure roll skew 5-9
print
pressure 7-3
suppress magnet 7-6
pulley alignment 5-1
punch
clutch 6-1
magnet assembly  6-1
magnet unit 6-3
punch drive
belt tension  §-1
photocell 44
print yoke 7-1
unit  6-1
punch penetration 6-5
punch/read station
pressure rail 5-9
pressure roll 59
registration §-9
punch station
card guide 5-7
guide rail  5-7

adjustment (continued)
read 4-1
restore magnet 3-6
restoring bail
contact 3-6
pivot 3-6
stacker
bed plate 5-12
cam timing 5-13
stepping motor 5-3
throat knife 5-7
transport rolls  5-1
upper permutation support  3-6
ALPHA key 3-2
aluminum strip 3-10
antibackup device adjustment 5-5
armature pivot adjustment 6-3
assembly
card feed photocell 4-3
print interposer 7-1
punch drive photocell 44

auto dup
operation, punch mode  9-6
timing 96

AUTO SKIP/DUP switch 3-3
auto skip operation, punch mode 9-7
B

backspace operation  9-9
bail stop screw adjustment 3-6
base machine timings 9-2
basic machine
components 14
installation 13-1
basic motor timings 9-2
bed plate adjustment 5-10
bevel gears  1-5
adjustment 5-9
BLANK COLUMNS
key 3-2
operation 94
bottom panel  3-10
bottom shield removal/replacement 3-7
buffer A 9-1
buffer B 9-1

buffer C 9-1
buffer information flow  9-1
button, card release 1-2

capacitor, filter 3-11

card
aligner fingers adjustment 5-7
control feature 10-24
feeding 14
guide adapter block adjustment 5-10
guide adjustment  5-7
hopper 1-2
locations 11-1
pusher arm 1-5
pusher finger adjustment 5-12
release  1-5
release pushbutton 1-2
release pushbutton adjustment  5-9
stacker 1-2

card (continued)
stacking mechanism 5-12
stacking operation 5-14
transport 1-3, 5-1
card feed
clutch 5-5
adjustment 5-5
operation 5-6
key 3-2
knives adjustment 5-7
lamp removal/replacement 4-3
mechanism  5-7
operation 5-8

photocell
adjustment 4-3
assembly 4-3

operation 4-3
service check 4-3
timing 5-8
CE aids 11-1
CE direct punch switch 11-1

center card bed pressure rail adjustment 5-10

character backspace
(CHAR BKSP) key 34
operation 9-9
CHARACTER MODE switch 3-3
character patterns 7-1
checks, preliminary 13-1
chip box 1-2
chip tube removal/replacement 4-2
cleaning, optical system 4-1
clear
flag  9-15
operation 9-15
CLEAR switch 3-3
clutch, punch 16, 6-1
code plate 74
alignment adjustment 7-1
clearance adjustment 7-3
removal/replacement 7-4
stops adjustment 74
codes, program 2-1
column indicator 3-3
removal/replacement 3-7
cord
line 3-11
power 3-11
cores, noise elimination 3-10
D
datakeys 3-2
data load operation 9-10
data storage 1-3
diagram, operation 9-1
die and stripper removal/replacement 6-6
direct punch
(DIR PCH) switch  3-3
feature 10-22
switch, CE 11-1
drive mechanism 14, 5-1
operation 5-1
punch 14

Index

DUP key 34
dup operation, punch mode 9-6

eject pressure roll  1-5

adjustment 5-10
electrical interference 3-10
electromagnetic compatibility (EMC) 3-10
electrostatic discharge (ESD) 3-10
EMC (see electromagnetic compatibility)
ESD (see electrostatic discharge)
extension removal/replacement 6-6
F
features

accumulate 104

direct punch control 10-22

production statistics 10-1

self-check 10-12

verify read control 10-24
feed roll drive belt adjustment 5-2
feed wheel 14

adjustment  §-1
FET (see field effect transistor)
field backspace

(FIELD BKSP) key 34

operation 9-9

timing 9-9
field effect transistor (FET) 1-3
filter capacitor 3-11
flag

clear 9-15

left-zero 94

print suppress 9-19

punch 9-3

read 9-10
fuse

chart 8-1

panel 8-1

gears, bevel 1-5

ground straps  3-10

ground wires 3-11

guide comb and bumper adjustment  6-3
guide rail adjustment 3-6

H
hopper, card 1-2

indicator, column 3-3
information flow 9-1
inhibit card feed magnet adjustment and operation .5-6
input storage 1-3
installation

basic machine 13-1

punch mode 13-1

verify mode 13-2
interference, electrical 3-10
interlock disks 3-8
interposer magnets, punch 1-6
interposer unit

print 1-7

removal/replacement 7-1
introduction 1-1

INDEX

Index X-1



key
ALPHA 3-2
BLANK COLUMNS 3-2
card feed 3-2
character backspace (CHAR BKSP) 34
data 3-2
DUP 34
field/word backspace (FIELD/WORD BKSP) 34
left-zero control (LEFT ZERO CTRL) 3-2
multipunch MULT PCH) 34
NUMERIC 34
program select PROG SEL) 3-2
register (REG) 3-2
release (REL) 34
self-check reset (VER SC) 34
SKIP 34
verify correction (VER CORR) 34
verify/dup (VER/DUP) 34
verify reset (VER RES) 34
keyboard 1-2,1-3
cover removal/replacement  3-7
description  3-2
maintenance 3-§
operation 3-9
storage 1-3
unit removal/replacement  3-7
keystem switch
adjustment 3-5
removal/replacement 3-8
service check 3-5
keytop removal/replacement 3-8

L
latch
assembly removal/replacement 3-8
contact assembly adjustment 3-5
pull-bar removal/replacement 3-8
left-zero
control (LEFT ZERO CTRL) key 3-2
flag 94

shift operation, punch mode 94
shift timing 94
light source  4-1
and optic read adjustment 4-1
service check 4-1
light, VERIFY 3-3
line
cord 3-11
switch removal/replacement 8-1
locations, card 11-1

logic 1-3
lubrication 12-1
M

machine timings 9-2
magazine spring adjustment 5-7
magnet yoke adjustment 3-6
magnets, interposer 1-6
mainline switch 1-2
maintenance

card stacking mechanism 5-12

keyboard 3-5

preventive 12-1

punch/read station 5-9
manual

dup operation 9-6'

dup timing 9-6

skip operation 9-7

X-2 129 (Serial Numbers 20,000 and Higher) TM

manual data entry
operation 9-3

timing 9-3
mechanism

card feed 5-7

drive 14, 5-1

punch drive 6-1

stacking 14
model 1-1
motor

stepping 14, 5-3

switch 11-1
multipunch

MULT. PCH) key 34
operation 9-14

N

noise elimination cores 3-10
NUMERIC key 34

0

operating arms, punch  1-6
operation
accumulate 10-7
accumulator 0  10-5
add controls 10-6
negative accumulation 10-8
positive accumulation 10-7
punchout, negative total 10-10
punchout, positive total 10-9
auto dup, punch mode 9-6
auto skip, punch mode 9-7
backspace 9-9
blank column, punch mode 9-4
card feed 9-18
card feed clutch 5-6
card feed mechanism 5-8
card feed photocell 4-3
card stacking 5-14
character backspace . 9-9
clear 9-15
data load 9-10
drive mechanism 5-1
dup, punch mode 9-6
field backspace 9-9
information flow 9-1
inhibit card feed magnet 5-6
keyboard 3-9
keyboard release, punch mode 9-8
left-zero shift, punch mode 9-4
manual data entry 9-3
manual dup, punch mode 9-6
manual skip, punch mode 9-7
multipunch 9-14
output skip 9-16
print mechanism 7-7
print suppress 9-19
print suppress magnet 7-8
production statistics 10-1
program load 9-10
program punchout 9-13
program select 9-12
punch 9-16
punch clutch  6-2
punch drive photocell 4-4
punch unit 64
register 9-18

operation (continued)
self-check
accumulator 10-19
calculations 10-19
column 81 punching 10-21
data register 10-18
error 10-21
flagging 10-21
keying first digit 10-15
keying units position 10-16
multiply reigster 10-18
stepping motor 54
suppress high-order 0°s  9-19
suppress invalid characters 9-19
verify blank column 9-24
verify column 81  9-28
verify correct 9-32
verify correction card 9-28
verify dup 9-28
verify error  9-22
verify field correct 9-22
high-order position, LZ 9-24
left-zero 9-24
left-zero alpha 9-26
left-zero multipunch 9-26
left-zero units position 9-26
left-zero units position error  9-26
OK punch 9-28

read 9-20
record correct  9-22
skip 9-28

word backspace 9-9
optical system cleaning 4-1
output

skip operation 9-16

skip timing 9-16

storage 1-3

P
panel, bottom 3-10

permutation bar

comb adjustment 3-5

travel adjustment  3-5

travel service check 3-5
photoboard and aperture plate removal/replacement 4-2
photocell, punch drive 1-6
power cord 3-11
power supply 8-1

removal/replacement 8-1

service check 8-1
preliminary checks 13-1
pressure rail  1-§

adjustment, center card bed 5-10
pressure roll

adjustment, eject 5-10

eject 1-5

punch/read 1-5

skew adjustment 5-9
preventive maintenance 12-1
print

head removal/replacement 7-3

interposer assembly 7-1

service check 7-1
unit 1-7

print (continued)
mechanism operation 7-7
pressure adjustment 7-3
suppress flag  9-19
suppress magnet adjustment 7-6
suppress magnet operation 7-8
suppress operation  9-19
timing 7-9
unit 1-2,1-7
service check  7-3
wire removal/replacement  7-5
PRINT switch 3-3
production statistics operation 10-3
program
codes 2-1
load operation 9-i0.
punchout operation 9-13
select (PROG SEL) key 3-2
select operation 9-12
programming 2-1
pulley alignment adjustment 5-1
punch
flag 9-3
interposer magnets 1-6
magnet assembly adjustment 6-1
magnret unit adjustment 6-3
operating arms  1-6
operation 6-3
penetration adjustment 6-§
removal/replacement 6-6
timing 9-16
punch clutch 1-6, 6-1
adjustment 6-1
operation 6-2
service check  6-1
punch die and stripper service check 6-5
punch drive 1-4
belt tension adjustment 5-1
mechanism 6-1
photoboard removal/replacement 4-4
photocell 1-6
adjustment 4-4
assembly 4-4
operation 4-4
service check 4-4
photolamp removal/replacement 4-4
print yoke adjustment 7-1
shaft 1-6
unit adjustment 6-3
punch/read pressure roll  1-5
punch/read station 1-2,4-2
maintenance 5-9
pressure rail adjustment 5-9
pressure roll adjustment  5-9
registration adjustment 5-9
registration operation S5-11
service check 4-2
punch station card guide adjustment 5-7
punch station guide rail adjustment 5-7
punch unit 1-6, 6-2
operation 64

timing 6-4
PUNCH/VERIFY switch 3-3
pushbutton

card release 1-2

READ 3-3

record backspace (REC BKSP) 3-3
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P removal/replacement (continued) stepping motor (miniature lamp machines) 1-4, 5-3-2 \"
punch/read station 1-2,4-2 punch drive photolamp  4-4 i adjust{nent 5-3-2 variable length card device  10-34
maintenance  5-9 read station light block  4-2 operation 54 auxiliary eject roll 10-34
pressure rail adjustment  5-9 separate key and permutation units 3-8 removal replacement  5-3-2 auxiliary eject roll adjustment  10-37
pressure roll adjustment  5-9 stepping motor  5-3 service check  5-3-2 auxiliary eject roll cam timing  10-37
registration adjustment 5-9 switches 3-7 storage lubrication -~ 10-40
registration operation  5-11 VERIFY light 3-7 flata 1-3 auxiliary transportroll  10-34
service check 4-2 restore magnet adjustment 3-6 input  1-3 adjustment  10-36
punch station card guide adjustment  5-7 restoring bail contact adjustment 3-6 keyboard ~ 1-3 auxiliary idler oll  10-36
punch station guide rail adjustment 5-7 restoring bail pivot adjustment 3-6 output 1-3 lubrication  10-40
punch unit  1-6, 6-2 ribbon feed unit  1-7 straps, ground  3-10 master station bedplate removal  10-39
operation 64 rolls strip, aluminum  3-10 removal  10-39
timing 6-4 eject pressure  1-5 suppress i ) card feed 10-34
PUNCH/VERIFY switch 3-3 transport 14 high-order 0’s operation  9-19 aligner fingers  10-35
pushbutton invalid characters operation 9-19 card lifter  10-35
card release 1-2 S print 7-8 card pusher assembly  10-34
READ 33 self-check 2-1, 10-12 switch adjustments  10-36
record backspace (REC BKSP) 3-3 backspacing 10-14 CHARACTER MODE  3-3 lubrication  10-40
pusher arm, card  1-5 calculation 10-19 CLEAR 33 . pusher head  10-36
pusher finger cam timing adjustment 5-13 digit 10-12 direct punch (DIR PCH) 3-3 registration  10-36
dup 10-12 mainline  1-2 removal  10-39
errors  3-3, 10-21 motor 11-1 hopper 10-34
field 10-3 PRINT 3-3 adjustments  10-35
R . incorrect procedures 10-14 PUNCH/VERIFY 3-3 ] microswitches  10-35
rail, pressure  1-5 modulus 10 10-12 record advance/card feed (REC ADV/CARD FEED) 3-3 throat knife  10-25
read ) modulus 11 10-12 removal/replacement  3-7 pressure rails  10-35
?ldjust;nelm 4-1 number error  3-3, 10-12 SKIP/DUP 3-3 adjustments  10-35
ag 4- i icti
sfat'ion light block removal/replacement 4-2 :g:;:zﬁf ro;:gfi lusr es 1012 T gictizz :::r 1(1)?3-26
timing 9-10 programming  10-12 tabs, rear cover 3-10 short card stop  10-37
READ pushbutton 3-3 release  10-14 test patterns 74 starker 10-34
rear cover tabs  3-10 reset (VER SC) key 34 throat knife adjustment 5-7 .
record advance/card feed (REC ADV/CARD FEED) switch  3-3 skip 10-12 timing verify )
record backspace separate key and permutation unit removal/replacement 3-8 auto dup ~ 96 blank column operation 924
operation 9-9 service check basic machine 9-2 columq 81 operation . 9-28
(REC BKSP) pushbutton 3-3 card feed photocell 4-3 basic motor 9-2 correction card operation 9-28
register card pusher fingers  5-12 card feed 5-8 correction operation  9-22
(REG) key 3-2 ke y dup 96 correction (VER CORR) key 34
g ystem 3-5 d i 9-28
operation 9-18 light source 4-1 field backspace  9-9 up operation
release permutation bar travel 3-5 left-zero shift 9-4 /dup (VER/ DUP) key 3-4
operation 9-8 power supply 8-1 machine 9-2 error operation  9-22
(REL) key 34 print interposer 71 manual data entry  9-3 field correction opera.tlon 9-22
timing 9-8 print unit  7-3 manual dup 96 left-zero al_pha operation 9-26 )
removal/replacement punch clutch 6-1 output skip 9-16 left-zero hlgh-f)rder posmon. operation 9-24
card feed lamp 4-3 1 die and stripper 6.5 print 7-9 left-zero multlp}mch operation 9-26
chip tube 4-2 P“nch o Ppn aa punch 9-16 left-zero operation  9-24
code plate 74 punch/ "‘:' ;::llqtoce 42 punch unit 64 left-zero units position error operation  9-26
column indicator 3-7 ft‘;"c /rea i tlog 3 - read 9-10 left-zero units position operation  9-26
die and stripper  6-6 Pping motor 3+ release  9-8 OK punch operation  9-28
extension 6-6 Sh?ft’. punch drive 16 skip 9-7 operation  9-22
interposer unit 7-1 ::;gpmg hardware  13-1 transport read control feature  10-24
keyboard cover 3-7 . card 1-5 read operation  9-20
keyboard unit 3-7 /dup (SKIP/DUP) switch  3-3 rolls 14 record correction operation 9-22
keystem 3-8 output 99 -716 rolls adjustment  5-1 reset (VER RES) key 34
keytop 3-8 tming 2 twisted pair wiring  3-11 skip operation 9-28
latch assembly 3-8 SKIPkey 34 VERIFY light 3-3
latch pull-bar 3-8 stacker 12 removal/replacement 3-7

bed plate adjustment 5-12
cam timing adjustment 5-13

line switch  8-1
photoboard and aperture plate 4-2

mechanism 14 u
:;’l‘z’fiigp 1){7_38 1 station, punch/read 1-2 unit
print wire  7-5 stepping motor (light pipe machines) 14, 5-3-1 print 1-2,1-7 w
rint wire unit 74 adjustment 5-3-1 " print interposer 1-7 w?neel, feed 14
p operation 5-4 punch 1-6,6-3 wires, ground 3-.11
punch ?’6 removal/replacement 5-3-1 ribbon feed 1-7 wiring, twisted pair 3:11
punch drive photoboard 44 service check 5-3-1 upper permutation support adjustment 3-6 word backspace operation 9-9

Index
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READER’S COMMENT FORM

IBM 129 Card Data Recorder Models 1-3

(Serial Numbers 20,000 and Higher), TM SY22-6882-3
If you desire a reply by the group that prepared this manual, include your name and address.
From ,
NAME OFFICE/DEPT NO.
CITY/STATE . ZIP CODE DATE

o How did you use this manual?

[[] As a reference source [ ] As a classroom text [ ] As a self-study text
We would appreciate your comments; please give section or figure titles where appropriate.

o What sections or figures were particularly useful to you?

e What sections or figures could be improved?

e What sections or figures require additional information?

e Any other comments?

e How do you rate this manual?

Thank you for your cooperation.
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READER’S COMMENT FORM
IBM 129 Card Data Recorder Models 1-3

(Serial Numbers 20,000 and Higher), TM SY22-6882-3
If you desire a reply by the group that prepared this manual, include your name and address.
From
NAME OFFICE/DEPT NO.
CITY/STATE ZIP CODE DATE

o How did you use this manual?

[] As a reference source [_] As a classroom text [ ] Asa self-study text

We would appreciate your commehts; please give section or figure titles where appropriate.

o What sections or figures were particularly useful to you?

o What sections or figures could be improved?

e What sections or figures require additional information?

e Any other comments?

e How do you rate this manual?

Thank you for your cooperation.
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YOUR COMMENTS, PLEASE ...........

Your answers to the questions on the back of this form, together with your comments, will
help us produce better publications for your use. Each reply will be carefully reviewed by
the persons responsible for writing and publishing this material. All comments and sugges-
tions become the property of IBM.

Note: Please direct any requests for copies of publications, or for assistance in using your
IBM system, to your IBM representative or to the IBM branch office serving youy locality.
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International Business Machines Corporation

Data Processing Division

1133 Westchester Avenue, White Plains, New York 10604
(U.S.A. only)

IBM World Trade Corporation
821 United Nations Plaza, New York, New York 10017
(International)
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