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Preface

This theory-maintenance manual provides information
on all the special features of all models of the 1mm 29
Card Punch, and on the 18m 29 Interpreting Card
Punch, Model C.

Information in this manual is limited to areas dis-
tinctive to the Model C andspecial features, and pre-
supposes a knowledge of the following 1mm 29 Card
Punch manuals:

Field Engineering Theory of Operation, Form 225-
3358.

Field Engineering Maintenance Manual, Form 225-
3357.

This manual includes information and wiring dia-
gramsfor the 18m 29 Interpreting Card Punch, Model C
wire-contact relay machine and for wire-contact relav
machines with the following features:

Third Edition (July 1969)

Variable-length feed feature.
Interspersed gangpunchfeature.
Auxiliary duplication feature.
High-speedskip feature.
Card insertion feature.
Self-checking numberfeature, Modulus10.
Self-checking numberfeature, Modulus 11.
Self-checking numbergeneratorfeature.
Refer to the individual wiring diagram to determine

the correct timing adjustments for a particular machine.
Only wiring diagrams for the 181 29 Model C and for
the special features are included in this manual. Wiring
diagrams for Models A and B are contained in Field
Engineering Theory of Operation, IBM 29 Card Punch,
Form 225-3358.

This edition, 223-2926-2, is a reprint of 223-2926-1 incorporating changes released in the

following FE Supplement:

Form Number Date

S23-4046 October 30, 1967

This edition does not obsolete previous editions. Specifications herein are continually

subject to change. Any changes will be reported in subsequent revisions or FE Supplements.

This manual has been prepared by the IBM Systems Development Division,
Product Publications, Dept. B96, PO Box 390, Poughkeepsie, N. Y. 12602.
A form is provided at the back of this publication for the reader's comments.
If the form has been removed, comments may besent to the above address.

© International Business Machines Corporation 1965
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Chapter 1. Variabie-Length Feed Feature

Theory of Operation changing settings of the feed hopper guide, card
pusher, stacker stop, and the timing of program-cam

e The Variable-Length Feed allows the processing of aontact ] (pcc1).
51-, 60-, 66-, and 80-column cards.

An 1BM with the Variable-Length Feed feature
e The operator controls the conversion of the machine has the following modifications:
from one card length to another.

1. Additions to the feed hopper and card-feed
e Only one length of card may be processed at one mechanism.

time. 2. New registration assembly.

Figure 1-1 shows the Variable-Length Feed feature 3. Additions to the card transport.
on an 18M 29 Card Punch. With this feature, the opera- 4. Additions to the program assembly.
tor can set the machine to process any one of four 5. Additions to the stacker assembly.
different card lengths. This conversion is made by 6. Additions to the electrical system.

 

  
    

    

  

Card Pusher
Card Lever Thumb LahPressure Rail   

  
Auxiliary Eject
Pressure Rail

Keyboard Well

NNStacker Stop A ws
uxiliary

Auxiliary Eject . Transport
Operating Arm . Roller  

Figure 1-1. Variable-Length Feed Feature (on the rm 29 Model C)
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Introduction

e Program-card preparation is the same for cards of

all lengths.

e Field definition must not be punched beyond the
last column of the particular short cards that are

being processed.

e Operator instructions on converting from one card

length to another are inside the program-drum

cover.

Program Control

Program cards must be punched, starting at column
1 only, with the number of columnsin the cards to be
processed. However, if the machine is equipped with
a high-speed skip feature, high-speed skip can be pro-
grammed beyond the number of columnsin the cards
being processed to obtain the maximum benefits of this
feature. Otherwise, program-card preparation is the

same as for 80-column cards.
Knobs in the column-indicator control program-cam

extensions for skipping from card to card (Figure 1-2).
Use care, in installing the program drum, to guide the
locating pin into the hole in the columnindicator with-
out damageto the knobs. It may be necessary to move
the clamping-strip handle slightly to aid the installa-

tion.

 
Figure 1-2. Program-Cam Extension Knobs (80-Column

Setting )

Machine Settings

The operator can easily make all settings to change

card lengths but only one length of card may be proc-

essed at one time. For each length of card there is a

1-2 (9/66)

card guide, whichis raised on the hopper bed to form
a right-hand guide. The operator performs these pre-
liminary steps to process each length of card:

1. Select the proper card guide in the hopper and
litt it forward into position. For any selected card
length, all card guides for cards of shorter length must
rest in the hopper bed. Note that the 80-column card
guideis fixed at the right side of the hopper. Theslid-
ing pressure plate in the hopper is notched to pass

over the raised card guides.

2. Lift the thumb latch and move the card pusher
to the proper card-column notch. A spring guides each
card under the card pusher for correct feeding posi-
tion.

3. Align 51- and 60-columncardsto the stacker drum
by pulling the stacker stop operating lever toward
the front of the machine. For 66- or 80-column cards,

push thelever back.

4. The following settings are necessary whether or
not a program drum is used. To set program-cam ex-
tension knobs, lift the program-drum cover forward
and turn the program-control lever to raise the pro-
gram-drum starwheels. Space to column 16 on the
column indicator and turn off the main switch. Remove
the program drum.

Caution: These program-cam extension knobs are interlocked
and will bind if moved in any sequence but the one given here.
To adjust the knobs, lift them out of their countersunk recesses
and move in this sequence:

a. To change to a longer card, move each knob in ascending
numeric sequence to the countersunk recess at the left end
of each slot. For example, to change from 51-column cards
to 80-column cards, first move the 51l-column knob, then
the 60-column knob, and then the 66-column knob.

b. To change to a shorter card, move each knob in descending
numeric sequence to the countersunk recess at the right
end of each slot. For example, to change from 80-column
cards to 5l-column cards, first move the 66-column knob
to the right, then the 60-column knob, and then the 51-
column knob.

These steps are summarized on a decal inside the program
drum cover (Figure 1-3).

Backspace

Backspacing may not be used in or through the 16th
column from the end of the card. Backspacing in this
area would interfere with a card in the pre-registered

position.

Manualinsertion of a Card

Manualcard insertion for detail-station registration is
possible for all four card lengths. For correct registra-
tion, move the card to the right against the registra-

tion pusher.



HOPPER
For 51-, 60-, 66-column cards, lift left, center, or right

card guide in hopper bed, respectively .
PUNCHING STATIONSBED

Lift card pusher and position securely in desired notch.
Left to right, the notches correspond to 51-, 60-, 66-, and 80-

column cards respectively.
STACKER BED

For 51- and 60-column cards, move card stop in stacker

bed to raised position.
PROGRAM DRUM

66-Column Knob

. Space to column 16.2
3
4, Remove program drum.
5

60-Column Knob  
51-Column Knob

To set program assembly for length of card:
1. Turn program control lever off.

. Turn main line power switch off.

. Position knobs on column indicator by lifting
and moving full length of slots:
80-column cards ~- All knobs to left.
66-column cards - Knob 66 only to right.
60-column cards - Knobs 60 and 66 only to right.
51-column cards ~- All knobs to right.

Always move knobs in sequence (66-column knob, 60-
column knob, 51-column knob) for shorter card setting.

For longer cards, move knobs in reverse sequence.

Figure 1-3. Instructions Inside Program Drum Cover

Functional Units

e Three movable guides are added to the hopper.

e The card pusher has four different positions to
accommodate the different card sizes.

e The detail card lever is located at the detail right

pressurerail.

° Two auxiliary transport rolls are added.

e The eject station has a movable stop to be used for
51- or 60-column cards only.

¢ Three program-cam extensions control automatic

skipping. from the last column of a short card to
column | of the program drum.

Feed Hopper

Regardless of length, all cards are aligned to theleft
side of the hopper. Alignment is maintained by one
of three hopper guides that is in an elevated position.
Normally, preselect a guide bylifting the rear edge.
The guides correspond to 51-, 60-, and 66-column card

feeding (Figure 1-4).

To handle both short and long cards, the feed knives
and feed rolls are located more to the left, and posi-
tioned closer together than on standard hoppers. Three
aligner fingers and two curved guides are addedto the
right end of the card guide.

Card Registration

The registration assembly and detail station are
changed considerably. A sliding registration device
replaces the, arc-motion pusher arm. The mechanism
consists of a notched bar mounted in guides and driven
by the pusher arm. The card pusheris carried on the
bar and latched in one of the notches. The position
of the pusher can be changed by the operator for the
correct card length. The notches are used for 51-, 60-,

66-, and 80-column cards (Figure 1-4).
Beneath the bar is the gripper plunger rod. When

the pusher registers a card, the plunger is moved a
short distance, causing the pusher to grip the card.
Registration and the amount of gripping action are
adjustable. They are not changed by the removal of
the detail-station bed plate (Figure 1-5).

A wire card guide, mounted to the card pusher,
replaces the pusher-hood plate and guides the card
under the pusher gripper.

29 FETMM (9/66) 1-3
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Figure 1-4. Hopper and Detail Station

Card Pusherin 80-Column Notch
Card Pusher Latch

    

 

Card Gripper

Gripper Plunger Pusher Bar 3/32",     

   
  

    

   

 

   

“yO O
Gripper Plunger Stop Bracket

Registration Adjusting

Screw

Pusher Arm

.005" to .008"

with Index at

80° to 85°

  

Card Pusher Cam

Pusher Arm Eccentric Stud

Figure 1-5. Card-Pusher Registration Assembly
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Auxiliary Card Transport

An auxiliary-card-transport assembly movesshort cards
from the punchstation to the master station (Figure
1-6). The mechanism, located below the bedplate of
the master station, consists of a feed roll geared to

 

 

 

         
ColumnIndicator

Program Shaft

Magnet

Armature

Feed Roll

Housing

Figure 1-6. Auxiliary Card Transport

the program-drum shaft. Normally, the feed roll clears
the bottom surface of a card. Under control of a
magnet, the feed roll can be brought up against a
card, pressing it against an idler roll for transport. The
magnet is energized only during card-to-card skip.

Card Stacking

To handle short cards, the stacker and eject mech-
anism is supplemented with an auxiliary eject roll, a
stacker stop, and an extension on the traveling card
guide (Figures 1-7 and 1-1).

The auxiliary roll is located in the bed plate of the
eject station and is continuously running. During eject
operations, a pressure roll pivots against the card to
bring it against the auxiliary roll. A cam on the left
end of the stacker-drum shaft drives the pressure arm
and roll mechanism.

The stacker stop in the left side of the bed plate
pivots up to stop 51- and 60-column cards only. The
operator can select and raise it to its operating posi-
tion by pressing down on the front edge of the L-
shaped stop. The stacker operation is delayed 25
degrees to provide the necessary time to carry a short
card against the stacker stop.

An arm extendsto the right from the traveling card
guide to guide a short card as it is ejected from the
master station.

Program-Cam Extensions

Three program-cam extensions (Figure 1-8) control
automatic skipping from the last column of a short
card to column 1 of the program drum. The exten-
sions are next to the 8l1-column cam and are detented
into place by knurled knobs. There is an overlap to
the extensions so that a low-value knob cannot be
detented away from center until the higher-value
knobs are detented. The extensions, their overlap, and
the 81st-column cam provide one continuous camming
surface for program-cam contact 1.

29 FETMM (9/66) 1-5



Auxiliary Eject Cam
Pressure Roll

  
  

Traveling Card Guide Extension

Stacker Cam

Auxiliary Eject Feed Roll

4.015" to .020"

P \7 at 99° to 354°,
y |t should contact

here at 4° to 8°.
Roll Shaft Bracket

Figure 1-7. Auxiliary Eject Mechanism

61st Column Cam 67th Column Cam

   52nd Column Cam

Figure 1-8. Program-Cam Extensions on Column Index
(51-ColumnSetting )

Principles of Operation

e An auxiliary-transport magnet is added for the vari-
able-length feed.

e PCCItiming can beset at different positions.

Description

The auxiliary transport magnet bringsa roller against
short cards so that they will reach the read station.
The magnet is de-energized when program-cam con-
tact 1 (ecc1) opens at column 88.

1-6 (2/67)

pcci makes at different columns, depending upon
the length of the card being used, as follows:

CARD LENGTH MAKE TIME

ol 51-1/3

60 60-1/3

66 66-1/3

80 80-1/3

pcci breaks in column 88-1/3 for all cards.

Circuit Objectives (Reed Relay)

Figure 1-9 is a schematic and is not intended as a
point-to-point wiring diagram.

To transfer pcc1 when the end of a short card is
reached and skip the card to the read station via the
auxiliary-transport mechanism:

1. Pick skip relays. pcc1.

2. Energize escape magnet. PCC1.

3. Pick variable-length feed (vicp) relay. crs.

4. Hold vicp relay. pcce.

d. Energize AUX TRAN MAG. VLCD 125-1. pcci.

6. Drop Aux TRAN MAG. Pcc1 breaks 88-1/3.

 



Skip Relays

and

  

Escape Magnet

Aux Tran

PCC] 125-1 Mag

48V j—.O
Ag____< > ~o—

VLCD

CDDetail
CF3

CD Lever LeverA8V

o_O € NCR
oe«<4

B 150° >

CD

112-1 Lever

4
PCC2 >

CD Lever VLCD a ». C

Figure 1-9. Variable-Length Feed Schematic (Reed Relay )

Circuit Objectives (Wire-Contact Relay)

Figure 1-10 is a schematic and is not intended as a
point-to-point wiring diagram.
To transfer pcct when the end of a short card is

reached and to skip the card to the read station via
the auxiliary-transport mechanism:

Pick skip relay. Pcct.
Inergize escape magnet. PCC1.

. Pick variable-length feed (vicp) relay. cr4
Hold vicprelay. pcce.
Energize AUX TRANS MAG. VLCD 48-4.Pcc1.
Drop AUX TRANS MAG. pcci breaks 88-1/3.O

e

Maintenance

The variable-length card device processes 51-, 60-, 66-,
and 80-column cards. The following modifications are
madeto the standard machine:

1. Three movable guides are added to the hopper.
2. The card pusher has four different positions to

accommodate the different-length cards.
3. The stacker has a movable stop to be used for

51- or 60-column cards only.
4. Program cam 1 has three movable extensions for

short cards.
5. Two auxiliary transport rolls are added.

Adjustments

This section describes procedures peculiar to the
variable-length feed; items common to all feeds are

_“ Sl|lL.

shown in Field Engineering Maintenance Manual,
IBM 29 Card Punch, Form 225-3357.

Pusher Card Guide

Form the spring next to its mounting screw for the
following conditions:

1. Spring guide should be at right angle to the

pusher.
2. Mounting end of guide should clear punch bed

plate by 145”; other end should clear by 146”.

Card-Registration Assembly

1. Adjust guides so that the pusher bar moves
freely without excessive play (Figure 1-5).

2. Mount the registration assembly on the machine
with the pusher arm engaged in its socket and the
bed plate to the left, against a machined stop.

3. Pusher bar must have free motion throughoutits
entire travel.

4, Form the card gripper so thatit is 342” above the

pusher block and, when moved against the block, it
makes contact squarely.

5. With pusher-arm eccentric stud backed away,
position the registration-adjusting- screw for correct
registration by using a card of any length.

6. Set card-feed index at 80° to 85° and adjust the
pusher-arm eccentric stud for 0.005” to 0.008” clear-
ance to the pusher arm.

Skip Relay and
Escape Magnet

43-4
-

Aux Trans Mag T

 @

 

 

 

  

LL

-]
“8 VLCD

PCC2 b > d ® H )

CFA VLCDF | fs

48 [48vten Spe el|
M5° ~ -i 1

Keyboard
Restore
Magnets

Figure 1-10. Variable-Length Feed Schematic (Wire-Contact
Relay )
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7. Adjust the gripper-plunger travel (by movingits
stop bracket) to grip a card at registration position
so that 100 grams ( +25 grams) are required to pullit
free. When making this adjustment, check to be sure
that the plunger is positioned to the extremeleft. The
entire assembly may then be removed and replaced
without affecting registration.

Program-Cam Contacts

These contacts are timed to standard adjustments. The
51-, 60-, and 66-column cam extensions are carried by

the 81st-column cam, and require no further timing
adjustments.

Pressure Rolls

Feed wheels at punch station are to be open 0.035” to
0.040” when the cam roller is on the high point of the
cam. Feed wheels at master station are to be open
0.030” to 0.035” at the same time. The method of ad-
justment is same as for standard machines.

Eject Unit

With the card-stop cam roller on the high point of the
cam, the register and eject rolls should exert 250 grams
to 325 grams pressure on the feed rolls. See “Pressure
Rolls.”

Detail-Station Card-Lever Contact

The right pressure rail operates the detail-station card-
lever contact.

1. With the card lever assembly removed from the
machine andthe stationary strap straight, the contact
should have 0.015” to 0.020” air gap (Figure 1-10).
Make the adjustment with the assembly held at 45°
angle (same angle at which it rests in the machine).

2. The stationary strap must be adjusted so that,
with force of 23 grams to 27 grams applied at the cen-
ter of the lip on the rail, the contacts are closed with
a minimum deflection of 0.025”.
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Minimum .020"  

  

Figure 1-11. Detail-Station Card-Lever Contact

Auxiliary Eject Pressure Roll

Form the auxiliary eject operating arm where it passes
over the stacker card guide to allow 0.015” to 0.020”
clearance between the pressure roll and its feed roll
(Figure 1-7). This adjustment must be made when the
cam followeris on high dwell.

Auxiliary Eject Feed Roll (Continuousiy Running)

Adjust the auxiliary eject roll flush with the stacker
bed surface by positioning the roll shaft bracket (Fig-
ure 1-7). Bracket is mounted to front of main base

casting by two screws. During adjustment, maintain
slight (but not excessive) backlash to the drive gears.

Auxiliary Eject Cam

Adjust the auxiliary eject cam to cause auxiliary eject
pressure roll to contact the continuously running roll
at 4° to 8° on the index. Screws that position the cam
are accessible through the slot in the stacker plate to
the left of the stacker drum.

Auxiliary Transport Mechanism

The auxiliary transport housing (Figure 1-6) should
pivot freely on the program shaft.

1. Shim the magnet to obtain armature-to-core clear-
ance of 0.004” to 0.008”, with the armature seated

against the yoke (Figure 1-12).
2. Position the idler roll 0.009” to 0.012” above the

read-station bed plate by moving the idler-roll mount-
ing plate (Figure 1-13).

3. Adjust the two armature stop screws to allow
armaturetravel of 0.008” to 0.010”, measured between

the yoke and each armature end (Figure 1-12).

1-8 (9/66)
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4. Move the magnet assembly up or down on the
mounting bracket to obtain 0.014” to 0.017” clearance
between the feed roll andits idler roll (Figure 1-13).

5. Recheck the armature adjustment. |
6. Position the idler-roll bracket over the feed roll so

that it does not skew a card when the auxiliary trans-
port magnet operates.

Armature Stop Screws

   <= 008" to .010"

Magnet Mounting Bracket

Figure 1-12. Auxiliary Transport Adjustment

 

 

 

Idler Roll
.009" to

“| | .014" to .017"
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t
Bed Plate   

 ce Feed Roll

Figure 1-13. Auxiliary Feed and Idler Roll Adjustment

 



Theory of Operation

e This feature recognizes master cards by sensing
either an upper-left or upper-right corner cut as they

feed from the hopper.

e Punching is suspended for a corner-cut master card
and the master card passes through the punch sta-
tion to the read station (automatically) at release

speed.

e Duplicating is from master card to detail card, or
detail card to detail card; never from detail to mas-

ter, or master to master.

When the interspersed gangpunch (1cP) switch on the

keyboard is off, the feature is inoperative. When the

switch is on, corner-cut sensing switches in the card

feed determine whethera card is a master or a detail

card, depending on the presence or absence of the

specified master corner cut. Detail cards must not have

the same corner cut as the master cards. The feature

requires that the automatic-feed and automatic-dupli-

cating switches be turned on. Because the purpose of

the feature is to suspend punching for a corner-cut

master card, programming is the same for detail cards

as for any normal card punching operation.

With no cardsin the card bed, cards in the hopper

(the first card a master card and the next a detail

card), pressing the feed key for two feed cycles will

automatically skip the master card to the readstation,

register the detail card in the punch station, and put

the machine under program control. Once duplicating

has started, normal operation under control of the pro-

gram card continues until the feature recognizes a

new master card. At this time, the detail card preced-

ing the master card is at the punchstation. The master

card stays at the detail (preregister ) station while the

preceding detail card is duplicated. After the next

card-feed cycle, the master card passes the punch

station at release speed, and all programming is sus-

pended. A master card requires about 1.25 seconds

to pass to the read station. If the next card is also a

master card, the process is repeated. When a detail

card feeds, it is under normal control of the program

drum, and punching is duplicated from the preceding

card.

Chapter2.

 

Interspersed Gangpunch Feature

Corner-Cut Option

The interspersed gangpunch feature can be installed
on the machine to select master cards in any one ..

the following options:

1. Left corner-cut master cards only.
2. Right corner-cut master cardsonly.
3. Switch selection of either upper-left or upper-

right corner-cut master cards in any interspersed
gangpunch operation, but not both in the same
operation.

Figure 2-1 is a view of the left side frame as seen
from the right side of the card-feed assembly, showing
the arrangementof parts necessary to sense a left-hand
corner cut in a card. Parts not pertaining to the inter-
spersed gangpunchfeature are omitted.

Card Surface Feed Bed Plate

Corner-Cut

Sensing Switch

 

Plate Note: Operating arm surface, which is in contact with

card, must operate the switch between positions
vA “ and WB" .

Figure 2-1. IGP Card Feed Assembly
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Functional Units

¢ Two card feed (cr) cams and circuit breakers are

added.

e Onefour-position relay (1ce) is added.

@ Onethree-position toggle switch is added to the key-
board.

e Two sensing switches are added in the card-feed
assembly to sense corner-cut cards.

® One diode is added.

Card Feed Cams(Reed Relay)

Camscri and cré are addedto the card feed shaft. cr1
provides a pick circuit for the 1cp (109) relay through
the icp switch and the corner-cut sensing switches. cré
holds the 1cp relay which allows cr3 to pick RELEASE,
Figure 2-2 showstherelative timing of cri and cF6 in
relation to the sample time of the sensing switches.

0 40 80 120 160 200 240 280 320 360

 
. a
 

  crs
           

Figure 2-2. IGP Timing (Reed Relay)

Card Feed Cams(Wire-Contact Relay)

Cams cri and cr6 are added to the card feed shaft.
CF1 provides a pick circuit for the icp (46) relay
through the icp switch and the corner-cut sensing
switches. cré holds the icp relay, which allows cri to
pick release. Figure 2-3 shows the relative timing of
CF1, and cr3, and cre in relation to the sample time of
the sensing switches.

IGP Switch

This switch turns the icp feature on and off, andselects

either upper-left or upper-right corner-cut master
cards.

Corner-Cut Sensing Switches

The sensing switch assemblies are mounted above the
feed bed plate to sense left or right corner-cut cards.
The icp switch selects the circuit to pick the icp relay
through either a left corner-cut or right corner-cut
master card. The sensing switch contacts are trans-

ferred when card is sensed while passing from the

2-2 (2/67)

hopper during a feed cycle. If the left sensing switch
n/c contact remakes while the right contact is still

transferred with the icp switch set to left corner-cut,

the 1cP relay is picked.

Principles of Operation

e This feature automatically releases a master card to

the read station after the preceding card has been
punched.

Description (Reed Relay)

The icp switch controls the selection of left or right
corner-cut cards as master or detail cards. The corner
cut is sensed by the contact -action of two switches
(Figure 2-4) as a card passes under them during a
card-feed cycle. When a left corner-cut is sensed, the
left sensing switch returns to the n/c position 8° to 10°
before the right sensing switch does. If this happens
during “sample time” (cr1 made), a left corner cutis
sensed and theicp relay is picked. A right corner cut
is sensed by a similar circuit, but the right sensing
switch returns to the N/c position first. The icp relay

is held through its own point and cre6.
On the next card-to-card skip, pcc2 picks the card-

feed clutch. During this feed cycle, cr3 picks the re-
lease relay instead‘of the card-lever relay at 70°, and
the master card is released through the punchstation.
At 165°, cré opens and dropstheicprelay.

Circuit Objectives (Reed Relay)

Figure 2-4 is a schematic and is not intended as a
point-to-point wiring diagram.

1. Pick 1cp (109) relay. Feed-unit sensing switch.
IGP switch.

2. Hold icp relay. 109-1. cre.

3. Pick release relay. 109-4. crs.

4, Dropicp relay. cF6.

Degrees 0 40 80 120 160 200 240 280 320 360

70°42°| 95°t5°

CFI aa
950%2° 180°55

' !

 

  

CF |
 

285°t5
 

CF3
           

Figure 2-3. IGP Timing ( Wire-ContactRelay)
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é- O
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A ® << ®
IGP
109-4

~< >p+»Rel T

IGP "0" Volt
109-2 Int Mag

#3 Comm

CF3ole— 2 CD Lever

Figure 2-4. IGP Schematic (Reed Relay )

Description (Wire-Contact Relay)

The icp switch controls the selection of left or right
corner-cut cards as master or detail cards. The corner

cut is sensed by the contact action of two switches
(Figure 2-5) as a card passes under them during a
card-feed cycle. When a left corner-cut is sensed, the
left sensing switch returns to the n/c position 8° to 10°

before the right sensing switch does. If this happens
during “sample time” (cri made), a left corner cutis
sensed and the icp relay is picked. A right corner cut
is sensed by a similar circuit, but the right sensing
switch returns to the N/c position first. The 1cp relay
is held through its own point and cre.
On the next card-to-card skip, pcc2 picks the card

feed clutch. During this feed cycle, cri picks the re-
lease relay instead of the card-lever relay at 70°, and
the master card is released through the punchstation.
At 95°, cré opens anddropstheicprelay.

Circuit Objectives (Wire-Contact Relay)

Figure 2-5 is a schematic and is not intended as a
point-to-point wiring diagram.
1. Pick icp (46) relay. Feed-unit sensing switch. cp
switch.

2. Hold icp relay. 46-1. crs.
3. Pick release relay. 46-2 N/0O. CF1. CF3.
4, Drop icpPrelay. cFé6.

Maintenance

Checks

1. cri and cré are added for this feature. Replace
badly pitted or worn points. Check for worn operating
arm rollers.

2. Check the adjustmentof the sensing switch oper-
ating arms, and the cr cams.

Adjustments
1. The sensing switch shall operate from “B” outer

surface of operating arm flush with underside of card
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Figure 2-5. IGP Schematic ( Wire-Contact Relay)

guide, to “A” inner surface of operating arm flush with
top surface of card guide. See Figure 2-6.

2. Operate the arm several times to makesure it
returns to the slot in the card guide and does not come
to rest on the plate. Reposition the bracket to attain

this location, if necessary.
3. Adjust cri and cré to the values given on the

wiring diagram.
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Figure 2-6. IGP Corner-Cut Sensing Switch Operating
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Theery of Operation

e This feature permits duplicating information from
a master card rather than from the card at the read-
ing station.

° A separate drum unit (auxiliary drum) holds the
master card and is controlled from the keyboard by
the auxiliary-duplicate (aux-pupP) key.

© The field to be duplicated from the master card to
the detail card is defined in the program card.

The master card information is punched into the
auxiliary-drum card and fastened around an auxiliary
drum. The auxiliary drum is inserted in the machine
on a spindle that is located in back of the program
drum and driven in step with the program drum. The
auxiliary-drum starwheels must be raised and lowered
whenthe auxiliary drum is inserted or removed.
The aux-pup key on the keyboard starts auxiliary

duplication, which continues under the control of the
field-definition punches in the program card. The
punchesin the auxiliary duplicating card are read one
column ahead of the detail card by starwheels similar
to the programstarwheels. The master information in
the auxiliary-drum card must be in the same columns
defined for duplication by the program card.

Auxiliary duplication is useful when:
1. Commoninformation is required for certain cards

but not for others.
2. Major-minor duplicating is performed.
3. Prepunched master cards are inserted.

In major-minor duplicating, the major data can be
dropped when:

1. The avuro-skip-pup switch is turned off for a
change of information in the minorfield.

2. Prepunched master cards are used. Any informa-
tion common to all cards (such as date) is
dropped when a new mastercardis inserted.

In either case, the master information can be

punched in the first detail card of each group, with
one key depression and without reference to a source
document.

Functional Units

¢ The auxiliary duplication drum shaft is driven by
the escapement gear train under control of the
escapement mechanism.

® A starwheelsensing unit reads the information from
the master card attached to the auxiliary drum to
energize the interposer magnets.

Chapter 3. Auxiliary Duplication Feature

The auxiliary duplication sensing assembly can be
factory- or field-installed on the underside of the base
unit. The gears are meshed so that column 1 of the
auxiliary duplication drum will coincide with column 1
of the standard program drum. The auxiliary starwheel
timing is adjusted the same as for starwheel timing on
the standard program drum.

On reed-relay machines, a four-position reed relay
is added to location 130 on the circuit for this feature.
The additional wiring and circuits are shown on the
replacement page (part 5373564) for sections 1 and

2 of the machine wiring diagram.

On wire-contact relay machines, relay 49 is added
to the circuit. The additional wiring and circuits are
shown on the replacement page (part 5405965) for
sections 1 and 2 of the machine wiring diagram.

Principles of Operation

e The aux-pup keystarts the operation.

® Programmed: The field-definition code continues
the operation to the end of the field.

¢ Unprogrammed: The aux-pup key must be pressed
and released for each cycle of operation.

Description

Pressing the auxiliary duplication key closes its latch
contact and provides +48 volts to energize the aux-
dup relay and the dup I and dup 2 relays. With pro-
gram control, a hold for the aux-dup relay is provided
by the samecircuit for dup 1 and dup 2 relays to the
field-definition starwheels. The common line to the
read station pin contacts is opened, and the common
line to the auxiliary duplicating contacts is closed.

The operation is similar to an automatic duplication
operation except that the interposer magnets are ener-
gized from the sensing of holes punched in the master
card on the auxiliary drum instead of the sensing of
holes punched in the master card at the read station.
The field-definition starwheel contacts on the program
drum continue the auxiliary duplication to the end of
the field.

Without program control (for example, program
starwheels raised), the aux-puP key must be pressed
for each cycle of operation. The operation is similar
to a manual duplication operation without program
control.
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Circuit Objectives (Reed Relay)

Figure 3-1 is a schematic and is not intended as a
point-to-point wiring diagram.

Pro

].

grammed

Pick aux-dup relay and dup 1 and dup 2 relays.
Aux-dup latch contact. Dup 2 is picked at P3 time
of first punch cycle.

On Energize keyboard restore magnets. 114-1 Nn/o.
One escapement and two punch cycles result from
each depression of the aux-pup key. Aux-duplatch
contact.

oO

Circuit Objectives (Wire-Contact Relay)

Figure 3-2 is a schematic and is not intended as a

 

  

 

  

      
    

 

 

 

     
   

 

 

 

    

  
 

 

2. Hold aux-dup relay and dup 1 and dup 2 relays. point-to-point wiring diagram.
Field definition. Prograramed

3. Sense the auxiliary-drum card. 130-4 N/o. 120-1 N/o. LP; ‘ q 1
4, Energize keyboard restore magnets. 114-1 N/o. AY i| ‘ch «, ay and dup | and dup 2 relays.
o. Escape and punch cycles continue until the end of ux-dup latch contact. Dup 2 is picked at P3 time

Geld definition. of first punch cycle. (Dup 3 cannot be picked.)
2. Hold aux-dup relay and dup I and dup relays.

Unprogrammed Field definition.

1. Pick aux-dup relay and dup 1 relay. Aux-dup latch 3. Sense the auxiliary-drum card. 49-2 N/o.P5.
contact. Dup 2 is picked at P3 time of first punch 4. Energize keyboard restore magnets. 7-6 N/o.
cycle. 5. Escape and punch cycles continue until the end of

2. Hold aux-duprelay and dup 1 relay. P4 (175°-355°) field definition.
or escape interlock N/c.

3. Pick and hold dup 2 relay. P3 (10°-60°). P4 (175°-  Unprogrammed
305° ) or escape interlock N/c. 1. Pick aux-dup relay and dup 1 relay. Aux-dup latch

4. Sense the aux-drum card. 120-1 N/o. 130-4 N/o. contact. Dup 2 is picked at P3 time of first punch

P5 (86°-166°). cycle.

8 land

Ci »— = 2

Is 8 [ 8 |
—o. <—_r- ° >: —t—>> oI

—* 102CR5 | GN

-e—-= PIN CONTACTS |
9 19

a ? 9 9
Cl». ie etree &
A oe NO KK—-—K} >> “7 A

"0" VOLTS

130-4
P | aux DUP
é p<

PS 120-1] 130-2
48V CD LEV O A AUX DUE

DUP 2
Vv 128R1 AUX DUP AUX DUP

LATCH CONT

128C4 < tTop. 128R4
130-1
AUX DUP

L_(3) PRINT SW "0" VOLTS 48 |
CD LV

Figure 3-1. Auxiliary Duplication Schematic (Reed Relay )
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. Hold aux-dup relay and dup 1 relay. P4 (175°-355°)
or escape interlock n/c.

. Pick and hold dup 2 relay. P3 (5°-65°). P4 (175°-
355° ) or escape interlock n/c.

. Sense the aux-drum card. 49-2 N/o.

P5 (86°-166°).

. Energize keyboard restore magnets. 7-6 N/o.

. One escapement and two punch cycles result from
each depression of the aux-pup key. Aux-dup latch
contact.

Maintenance

Checks and Adjustments

Refer to Field Engineering Maintenance Manual,
IBM 29 Card Punch, Form 225-3357, “Program Auxili-
ary Drum Unit.”

Removaland Replacement

The auxiliary duplication sensing assembly must be
timed to the program index.

1. Punch a card in column 1 and place it on the
auxiliary drum.

2. With the program unit at column 1,install the
auxiliary duplicate sensing unit so that the starwheels
are reading column 1.
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Theory of Operation
e High-speed skip rate is three times normal skip

speed.

e High-speed skip is under program control.

e The last five columns following a high-speed skip
field must be programmed for a normal skip opera-

tion.

The high-speed skip feature provides the greatest ad-
vantage for those applications that require skipping
many consecutive columns of the card. This feature
can be installed on a card punch that has a variable-
length feed.

High-speed skipping is program-controlled and oper-
ates in conjunction with standard skipping. High-speed
skipping is accomplished at the rate of about three
times the standard skip speed and results in a saving
of 8 milliseconds per column skipped at high speed.
The sensing mechanism is positioned in such a way

that five columns at the end of the field have to be
reserved for drop-out (slowing down the skipping
speed ) to maintain properregistration of the card.
When this feature is installed on a machine with

the variable-length feed feature, card output can be
increased. The missing portion of these cards (col-
umns 51-75, or 60-75) is skipped at high speed. The
last five columns must be skipped at a slower speed.

Program Control

For high-speed skipping, punch the program card as
follows:

Program I

il in the first column of the high-speed skip field.
l’s in all columns to be high-speed skipped, except

the last five columns of the skip field.
12’s in all columnsof the skip field except the first

column. |

Program 2

© in the first column of the high-speed skip field.
7s in all columns to be high-speed skipped, except

the last five columnsofthe skip field.
4’s in all columns of the skip field except the first

column.

The five columns at the end of a high-speed skip
must be a regular skip field, to allow the escapement
to slow down gradually and keep the card in proper
registration.

Chapter 4. High-Speed Skip Feature

Functional Units

e A high-speed clutch and drive mechanism are added

to the 1pm 29,

The drive motor drives the cog-belt pulley at high
speed. The gear attached to the pulley drives the
60-tooth spur gear that is pinned to the high-speed

clutch shaft (Figure 4-1).
During normal escape operation, the clutch gear

rotates freely on the high-speed-clutch shaft. On the
face of the clutch-gear assembly are three projecting
pins that slip into corresponding holes in the high-
speed-clutch armature. This allows the armature to
travel freely in the direction of the magnet. The rotor
is the core of the clutch magnet and is keyed and set-
screwed to the high-speed-clutch shaft.
When the clutch magnet is energized, the rotor

attracts the armature. This magnetically locks the
clutch gear to the high-speed shaft. The clutch gear
then drives the 56-tooth gear at high speed. The nor-
malfriction drive is overdriven, and cards are moved

at high speed.
Whenthe high-speed-clutch magnetis de-energized,

the normal escape mechanism is in operation.

Principles of Operation (Reed Relay)

® Auto-skip is initiated and the high-speed skip circuits
are picked and held bythe standard skip relays.

Description

An auto-skip operation is started by the program card.
The ussi (109) relay is then picked by the standard
skip relays. The 109 relay switches the escape magnet
armature contact from the escape interlock circuitry
to the high-speed skip circuitry. If a 1 in program 1
or a 7 in program 2 is punched in a programmedskip
field, the 1 or 7 starwheel will energize the uss clutch
through the escape magnet armature contact.
The high-speed clutch provides a driving force to

the escape gear train, which overpowers the friction
clutch and drives the escapementat high speed. When
the end of the field of 1’s in the program card is
reached, the high-speed skip clutch is de-energized.
The following five columns are a standard skip field
to enable the escapement drive to return to normal
skip speed before the escape armature engages.

29 FETMM (2/67) 4-1
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Cog Belt Driven Pulley

Clutch Gear

Figure 4-1. High-Speed Clutch

A high-speed skip is prevented when the skip is
initiated from the keyboard. Pressing either the skip
or release key picks the Hss2 (118) relay and prevents
the pick of Hss1 (109) relay and the high-speed skip
clutch.

Circuit Objectives

Figure 4-2 is a schematic and is not intended as a
point-to-point wiring diagram.
During a programmed skip operation, energize the

high-speed clutch and cause a high-speedskip:

1. Pick ussi relay. Same path asskip relays.

2. Switch escape magnet armaturecontact from escape
interlock circuitry to Hss circuitry. 109-2 n/c. 109-4
N/O.

3. Energize uss clutch. Escape armature contact. Star-

wheel 1 or 7.
Prevent high-speed-skip through skip or release key:

1. Pick Hss2 relay. Skip or release latch contact. (Hold
through field definition.)

2. Open circuit to Hss clutch. 118-3 n/c. 118-1 N/o

holds ussz.
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Armature

Principles of Operation (Wire-Contact Relay)

e Auto-skip is initiated and the high-speed skip cir-

cuits are picked and held by the standardskip relay,

Description

An auto-skip operation is started by the program card.
The uss (46) relay is then picked by the standard
skip relay. The uss relay switches the escape magnet
armature contact from the escape interlock circuitry
to the high-speed skip circuitry. If a 1 in program 1
or a 7 in program 2 is punched in a programmedskip
field, the 1 or 7 starwheel will energize the uss clutch
through the escape magnet armature contact.
The high-speed clutch provides a driving force to

the escape gear train, which overpowers the friction
clutch and drives the escapement at high speed. When
the end of the field of l’s in the program card is
reached, the high-speed skip clutch is de-energized.
The following five columnsare a standard skip field to
enable the escapement drive to return to normal skip
speed before the escape armature engages.
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Circuit Objectives

Figure 4-3 is a schematic and is not intended as a

point-to-point wiring diagram.
During a programmedskip operation, energize the

high-speed clutch and cause a high-speed skip:
1. Pick uss relay. Same pathasskip relay.
2. Switch escape magnet armature contact from

escape interlock circuitry to Hss circuitry. 46-3 N/o.

46-4 N/o.

3. Energize uss clutch. Escape armature contact.

Starwheel1 or7.

Maintenance

Overlubrication of the clutch gear may allow grease
to enter the clutch and cause torquefailures.

y DANGER

= When you check the friction drive on a machine
# with the high-speed skip feature, be certain that the
# starwheels are raised. Otherwise there is a possi-

& bility of injury if the high-speed clutch picks, by-
f passes the friction-clutch drive, and turns the gears

@ directly at high speed.

 

Adjustments

To adjust clutch armature clearance, the high-speed
skip unit must be removed.

1. Remove large cog-belt drive pulley (Figure 4-1)

and cog belt.
2. Remove the four mounting screws holding high-

speed skip casting. These screws are accessible from
the rear of the machine; lower right screw is behind
high-speed skip clutch.

3. Drive taper pin on split yoke gear assembly.
4, Remove the four mounting screws on magnetic

clutch housing.
5. Loosen setscrews in the two high-speed clutch

shaft collars or hubs.
6. Pull high-speed clutch and shaft assembly out of

casting. Split yoke gear assembly must be removedas
high-speed clutch and shaft assembly is pulled out of

4-4 (2/67)

casting. Nore: Lower right high-speed casting mount-
ing screw (step 2), which has been held in place by
the clutch assembly, may fall out at this time.

7. Loosen allen setscrews (inside magnetic clutch
housing ) that hold clutch armature to shaft.

8. Adjust clutch armature to provide 0.010” + 0.002”
clearance between armature and clutch. For this ad-
justment, use two feeler gages, one on each side of
shaft. Tighten setscrews. When two feeler gages are
not available, two nM cards maybe used.

9. Replace lower right casting screw. This screw
cannot be inserted after high-speed clutch assembly
is in place.

10. Push clutch and shaft assembly into casting.
Place split yoke gear assembly onits shaft before clutch
shaft is fully inserted. Assemble the two clutch shaft
collars on shaft.

11. Replace pin in split yoke gear assembly.
12. Push clutch shaft into casting as far as possible.

While holding shaft in this position, pull clutch shaft
collar against bearing nearest clutch assembly, and
tighten setscrewsin collar.

13. Mount magnetic clutch housing loosely. Locate
housing so that rotor does not touch housing at any
point, and tighten housing screws. Clutch shaft should
rotate freely after this adjustment.

14. Tighten clutch shaft collar farthest from clutch
assembly to eliminate shaft end-play. Clutch shaft
should turn freely without binding.

15. Replace high-speed skip casting assembly in
machine. Be careful not to disturb pin sense unit wir-
ing and punch drive unit wiring when installing high-
speed skip casting to base. These wires are not acces-
sible after high-speed skip casting is installed.

16. When reassembling high-speed-skip casting on
machines equipped with auxiliary duplication, time
the auxiliary duplication shaft to the program drum
shaft.

17. Install large cog-belt drive gear and cog belt.
Adjust belt tension for a slightly loose condition (a
tight cog belt becomes noisy ).

Note: The clutch face and rotor are factory run-in
matched assemblies; replacement of these parts may
require changing the complete unit.

 



Theory of Operation
e A toggle switch in the program drum area allows

the operator to select either 48- or 64-character
mode of operation.

° In 48-character mode, 16 special characters are in-
hibited.

The character inhibit feature on the 1pm 29 Card
Punch allows the operator to select, by means of a
switch, either 48- or 64-character mode of operation;

when the switch, located to the left of the program
drum, is set to the 48-character mode, keying and
punching of the following special charactersare in-
hibited:

12-8-2 12-8-5 12-8-6 12-8-7 11-8-2 11-8-5 11-8-6 11-8-7

¢ ( + | ) 7
0-8-2 0-8-5 0-8-6 0-8-7 8-2 8-5 8-6 8-7
blank __ > P ’ = ”

In numeric shift and 48-character mode, the key-
board locks if one of the described characters is

keyed. Pressing the error reset key restores the key-
board.

Principles of Operation

e Inhibit relay, R92, must be picked prior to punching
any character.

¢ To inhibit the 16 special characters, R92 is pre-
vented from picking.

Wiring diagrams for the character inhibit feature on
either a wire-contact or reed-relay machine are in

Chapter 5. CharacterInhibit Feature

Appendix B of this publication. Figure 5-1 is a simpli-
fied circuit diagram.
To allow punching of any character, relay 92 must

be picked. When the mode switch is in the 64-char-
acter position, R92 is picked and held throughits hold
coil for as long as the switch remains in that position.
To inhibit the 16 special characters when the mode

switch is in the 48-character position, R92 must not
be picked. All 16 characters that are inhibited contain
an 8-punch andatleast a 2-, 5-, 6-, or 7-punch. When
any character key is pressed, +48v is applied to the
A-side of R92. The B-side of the relay has two gated
paths to Ov. Each of the two gates is connected to a
keyboard output. If the 8-interposer keyboard output
is energized, +48v is applied to one leg of the B-side
of R92. If the 2-, 5-, 6-, or 7-interposer keyboard out-

put is energized, +-48v is also applied to the other
leg on the B-side of R92. The relay is not picked, and
punching is inhibited.

2-Inte

  

 

  

  

+48v to B-Side of R92  
8-Inte A

Figure 5-1. Character Inhibit Logic
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Theory of Operation
To help feed mutilated cards, a notched throat knife
replaces the standard throat knife, and the hopper
throat clearance is increased. The eject and pin-sensing
units are manufactured with increased throat clear-
ances to allow mutilated-card processing.

Maintenance

The following adjustments apply only to machines
having mutilated-card feed units installed. The eject-
unit throat clearanceis factory-set for 0.020” to 0.026”.

Chapter 6. Mutilated-Card Feed Feature

Adjustment

1. Adjust the throat knife opening for clearance
of 0.010” to 0.011” (Figure 5-1).

2. Adjust the master-station card guide for clear-
ance to card bed of 0.025” to 0.030”.

3. The plastic guide that projects from the eject
unit should clear above the stacker bed plate 1%.”

to 46”.
4, Spring tension of the card-feed pusher plate

should not exceed 61% turns of the spring shaft.
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Theory of Operation

e The card lifter is useful on machines that have un-

attended operation.

e The card lifter is added to the feed unit to lift the
card up against the detail-station upper cardrail.

For a card to remain in registration during column-
by-column movement through the punchstation, the
card must be up against the upper card rail. With
cards in the hopper, the card aligner fingers, on the
first portion of the card feed, move the card down from
under the upper card rail and into the detail-card sta-
tion. The function of the card lifter is to give an addi-
tional lift to the card after the aligner fingers have
pushed the card forward. This is most beneficial on
unattended machines wherean operatoris not continu-
ously present. Fingers of the card lifter lift the card
up from under the upper card rail. The card pusher
arm pushes the card along the upper card rail and
into the punchstation for registration.

Functional Units

° The card lifter is actuated by a link that is mounted
on the card alignershaft.

Figure 7-1 is a right-end cross-sectional view of the
feed unit with the card lifter installed. The card lifter
turns freely on the upper feed-roll shaft. The card
lifter is actuated by a pin that is connected to a link
mounted on, and under control of, the card aligner

shaft. During a card feed, the card lifter is first pulled
back and down out of the path of a card feeding from
the hopper. After the aligner fingers have pushed the
card forward, the link forces the pin forwardto raise
the card lifter fingers against the bottom of the card.
Note in Figure 7-1 that a spring is mounted on the pin

<

.006" - £020" «

YZ

Chapter 7. Card Lifter Feature

to cushion the forward motion of the pin against the
card lifter.

Maintenance

Make certain that the lifter is free of binds and rotates

freely on the shaft.

Adjustment

Form the card lifter so that at 15 degrees of a card
feed cycle there is 0.006” to 0.020” clearance between
the upper edgeof the lifter fingers and the front sur-
face of the detail upper card guide (Figure 7-1). On
machines with mutilated-card feed, this adjustment is
0.013” to 0.045”.

Upper Feed-
Roll Shaft

Detail Upper
Card Rail Card

  Washer

Spring

Lock
Nut

XA
Card Lifter SS

Card Aligner Shaft

Figure 7-1. Card Lifter
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Chapter 8. Reading Board Extension Feature

e This feature increases reading-board area.

The reading-board extension on the 1BM 29 is an
attachable board that can be field-installed (Figure
8-1). The extension is mounted to the left side of the
standard reading board and held in place by bolts
secured to permanently inserted fasteners under the
standard reading board.

 
Figure 8-1. Reading-Board Extension
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Theory of Operation

e This feature permits the manual insertion of a card
at the read station or in the hopper.

e The feature switch located on the keyboard switch
panel selects the insert or stack mode of operation.

e The operation is initiated when the master card
(mc) key is pressed after the last detail card is reg-
istered and before column 80 of that card.

This feature simplifies the manual insertion of a master
duplicating card in front of a group of cards to be
punched, or the insertion of a blank or prepunched
trailer card at the end of a group of punched cards.

Functional Units

A punch-station registration magnet is mounted on the

base, to the right of the escapement magnet, and a
latch is mounted on the pusher arm shaft (Figure
9-1). When the punch-station registration magnet is
energized, its armature engages the latch to prevent
the card pusher arm from moving the detail card into
the punchstation.

 
Figure 9-1. Master-Card Insertion

Chapter 9. Card insertion Feature

Principles of Operation

® The insert operation consists of a register cycle, fol-
lowed by release cycle.

© The stack operation consists of a register cycle, fol-
lowed by a release cycle, followed by a register

cycle.

Whenthe master card switch is set on INSERT:

1. The card that was punched at the punchstation
releases through the master station and read sta-
tion and stops in the eject (pre-stack ) station.

2. A new master card can be manually inserted in
the master station.

3. Press the feed key to: register the master card at
the read station, register the detail card at the
punch station, and feed a card from the hopper.

When the mc switch is set on STACK:

1. The card that was punched at the punch station
is released through the master station and the
read station and stacked. The card in the detail
station is registered in the punch station, and a
card is fed from the hopper.

2. A new master(trailer) card can be inserted man-
ually behind the cards in the stacker.

Description (Reed Relay)

Wiring diagram part 5373562 replaces section 5 and 6
of the machine wiring diagram with this feature. Wir-
ing diagram part 5373563 replaces section 7 and 8 of
the machine wiring diagram with this feature.

Figure 9-2 shows the conditions that pick or activate
the main operating components of the card-insertion
feature.

Insert Operation

1. Set the card insertion switch to Insert. The auto-
feed switch must be on.

2. After registering or while punching the last detail
card preceding the master card to be inserted, press
the mc (master card ) key. The mc key mustbe pressed
before column 80 is reached. The mc1 key latch contact
picks mcr relay 119. The 119-4 and 119-5 points trans-
fer pcc2 N/o to the cr latch magnet during a card-to-
card skip.
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CF 4 M16°B90° OR TS 

    

Figure 9-2. Master-Card Insertion Logic (Reed Relay )

3. When the last detail card is completed, the cr
latch magnet picks and causes a register cycle instead

of a normalfeed cycle. With the Mc switch on INSERT,
the ensuing register cycle causes cr4 to pick clear-2
relay 108.

cF3 makes at 70° to 150° and, with 119-3 n/c picked

at this time (relay 119 drops out at 180°), card lever
relays 110 and 112 are not picked.

Release relay 121 is picked by cr3 through 119-2
points. Clear-2 relay 108 is being held by the 112-4
N/C points and prevents a feed cycle when pcc2 trans-
fers between column 82% and 84.

CF4 energizes the punch-station-register magnet at

the same time clear-2 relay 108 is picked through
119-6. The punch-station-register magnet prevents the
last card in the detail station from registering in the
punch station.

4. The card from the punchstation was registered
in the read station and released to the eject station
(prestack position), leaving the read and mastersta-
tions void of cards.

5. A new master card can now be manually inserted
in the masterstation.

6. Press the feed key to: register both the new mas-
ter card at the read station and the next detail card
at the punchstation, and feed a card from the hopper.

9-2 (2/67)

7. Normal operation can be resumed. Any fields
programmed for duplication are duplicated from the
new mastercard.

Stack Operation

1. Set the insertion switch to srack. The auto-feed

switch must be on.

2. After registering or while punching the last de-
tail card preceding the master card, press the Mc key.
The mc key must be pressed before column 80 is
reached. mci key latch contact picks mcr relay 119.
The 119-4 and 119-5 points transfer pcc2 to the cr
latch during a card-to-card skip.

3. When the detail card is completed, the cr latch
magnetis energized and, during the card-to-card skip,
CF4 energizes the punch-station-register magnet. This
suppresses the registering of the last card in the
punch station from the detail station.

The Mc switch on sTAck prevents cr4 from picking
the clear-2 relay 108. mci relay 119 drops out at 180°
through 119-1 and cre. This is too late to pick card
lever relays 110 and 112.

pcc2 transfers between column 82% and 84 and
energizes the cr clutch magnet through 119-4 (normal)
to initiate a feed cycle. Card lever relays 110 and 112



are picked by cr3 through 119-3 (normal) as the last
detail card is released and stacked. The card in the
detail station is registered in the punch station, and a
new detail card is fed down. There is no card at the
read or master station.

4. A new master card can be inserted manually

behind the last detail card in the stacker.
5. Normal operation can be resumed.

Circuit Objectives (Reed Relay)

Insert Operation

MCswitch on INseRT, auto-feed switch on:

1. Pick mcr relay 119. mcr key latch contact.
2. Initiate a register cycle upon completion of detail

card. Energize cr latch magnet. 119-5. pcce.
3. Pick clear-2 relay 108. mcr switch on insert. 119-6.

CF4.
4, Pick release relay 121 M2. 119-2. crs.
o. Prevent picking card lever relays 112 and 110.

119-3 is up (transferred). (cF3 circuit is open.)
6. Hold clear-2 relay 108. 112-4.
7. Prevent a feed cycle when pcc2 transfers. 108-2 N/c,

now open, breaks cr clutch magnet circuit.
8. Suppress registering the last card in the punchsta-

tion. Energize punchstation register magnet. 119-6.

CF4.

9. Energize card-feed clutch magnet. Feed key latch
contact.

MC Latch Cont

Stack Operation

MCswitch on sTAck, auto-feed switch on:

1. Pick mc relay 119. mcr key latch contact.

2. Initiate a register cycle upon completion of detail
card. Energize cr latch magnet. 119-5. pcce.

3. Energize punch station register magnet. 119-6. cr4
(M16°-B90°).

4. Pick release relay 12] M2. 119-2. cr3 (M70°-B150°).

5. Prevent picking card lever relays 112 and 110.
119-3 is up (transferred ). (cF3 circuit is open.)

6. Initiate a feed cycle. Energize cr clutch magnet.
108-2 (normal). 119-4 (normal). mcr relay 119
dropped at 180°. pcce.

7. During the feed cycle:
a. The last detail card is released and stacked.
b. Card lever relays 110 and 112 are picked.
c. The card in the punchstation is registered.
d. A new card is fed from the hopper.

Description (Wire-Contact Relay)

Wiring diagram part 5405966 replaces parts of sections
o, 7, 8, 9, and 11 of the machine wiring diagram with

this feature.

Figure 9-3 showsthe conditions that pick or activate
the main operating components of the card-insertion
feature.
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Figure 9-3. Master-Card Insertion Logic (Wire-Contact Relay)
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Insert Operation

1. Set the card insertion switch to INSERT. The auto-
feed switch must be on.

2. After registering or while punching the last detail
card preceding the master card to be inserted, press
the Mc (master card) key. The mc key must be pressed

before column 80 is reached. The mc key latch contact
allows cr4 to pick Mcirelay 47 at 5°. The 47-3 points
transfer pcc2 N/o to the cr latch magnet during a card-

to-card skip.
3. When the last detail card is completed, the cr

latch magnet picks and causes a register cycle instead
of a normal feed cycle. With the Mc switch on INSERT,
the ensuing register cycle causes cr3 to pick release
relay.

cF3 makes at 75° to 285° and, with 47-4 n/c picked

at this time, card lever relay 24 is not picked.
Release relay 16 is picked by cr3 through 47-4

points. Mc2 relay 48 is picked through the 47-5 N/o

points and pcc2 n/c and prevents a feed cycle when
pcc2 transfers between column 8214 and 84.

cF4 energizes the punch-station-register magnet at

the same time mci relay 47 is picked through 47-2.
The punch-station-register magnet prevents the last
card in the detail station from registering in the punch
station.

4. The card from the punch station wasregistered
in the read station and released to the eject station
(prestack position), leaving the read and master sta-
tions void of cards.

©. A new master card can now be manually inserted
in the masterstation.

6. Press the feed key to: register both the new mas-
ter card at the read station and the next detail card
at the punch station, and feed a card from the hopper.

7. Normal operation can be resumed. Any fields
programmed for duplication are duplicated from the
new mastercard.

Stack Operation

1. Set the insertion switch to stack. The auto-feed
switch must be on.

2. After registering or while punching the last de-
tail card preceding the master card, press the mc key.
The mc key must be pressed before column 80 is
reached. mc key latch contact picks mci relay 47. The
47-3 points transfer pcc2 to the cr latch during a card-
to-card skip.

3. When the detail card is completed, the cr latch
magnet is energized and, during the card-to-card skip,
CF4 energizes the punch-station-register magnet. This
suppresses the registering of the last card in the punch
station from the detail station.

9-4 (2/67)

The mc switch on stack prevents pcc2 from picking
the mc2 relay 48. mci relay 47 drops out at 100°
through 47-2 and cre. This is too late to pick card lever
relay 24,

pcc2 transfers between column 82% and 84 and
energizes the cr clutch magnet through 47-4 N/c to
initiate a feed cycle. Card lever relay 24 is picked
by cF3 through 47-4 n/c as the last detail card is

released and stacked. The card in the detail station
is registered in the punch station, and a new detail
card is fed down. There is no card at the read or
masterstation.

4, A new master card can be inserted manually
behind the last detail card in the stacker.

5. Normal operation can be resumed.

Circuit Objectives (Wire-Contact Relay)

Insert Operation

MCswitch on INSERT, auto-feed switch on:

1. Pick mci relay 47. mc key latch contact.
2. Initiate a register cycle upon completion of detail

card. Energize cr latch magnet. 47-3. Pcc2.
3. Pick release relay 16. mci switch on INSERT. 47-4. CF3.

. Pick Mc? relay 48. 47-5. pcc2 N/c.

5. Prevent picking card lever relay 24. 48-3 is trans-
ferred. CF3 circuit is open.

6. Hold mc? relay 48. 48-2. pcc1.
7. Prevent a feed cycle when pcce transfers. 48-4 N/C,

now open, breaks cr clutch magnetcircuit.
8. Suppress registering the last card in the punch sta-

tion. Energize punch station register magnet. 47-2.

CF4.
9. Energize card-feed clutch magnet. Feed key latch

contact.

po
o

Stack Operation

MCswitch on sTAck, auto-feed switch on:

1. Pick mc1 relay 47. Mc key latch contact.
2. Initiate a register cycle upon completion of detail

card. Energize cr latch magnet. 47-3. pcce.
3. Energize punch station register magnet. 47-2. cr4

(M5°-B100°).
Pick release relay 16. 47-4. crs (M75°-285°).

5. Prevent picking card lever relay 24. 47-4 is trans-
ferred. CF3 circuit is open.

6. Initiate a feed cycle. Energize cr clutch magnet.
47-3 N/c. MCi relay 47 dropped at 100°. pccz.

7. During the feed cycle:
a. The last detail card is released and stacked.
b. Card leverrelay 24 is picked.
c. The card in the punchstation is registered.
d. A new card is fed from the hopper.



Maintenance

Adjustment

Adjust the punch station registration magnet so that
the armature block just clears the latch on the pusher-
arm shaft whenthe latch is in the forward or operated
position, but will block the latch when the magnetis
energized.
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Chapter 10.

Theory of Operation

® The feature has two modesof operation: check and
punch.

® In check mode,the feature detects errors in the pro-
grammed self-checking field by the time the end of
the field is reached.

e In punch mode, the feature computes and punches
the check digit in the units position of the self-
checkingfield.

® A single check digit, determined by the numerical
value of the basic number, is added to the basic
number to form theself-checking number.

Self-Checking Number, Modulus 10, is available on

the 1m 29 Model A only. It is compatible with all
special features except self-checking number, modu-
lus 11.

This feature makes it unnecessary to verify certain
information punched on the 1M 29 Card Punch. Basic
numbers (example: part numbers, order numbers, or
account numbers) can be punched and, by the time
the end of the field is reached, be automatically
checked for accuracy of punching or validity.
The modulus 10 self-checking system is based upon

computing a single check digit and adding it to the
basic number. The check digit is determined by the
value of the basic numberto be checked, and is placed
to the right of the basic number; together they make
up the self-checking number. For example, for the
number 34628, the check digit is 8, so. the resulting

self-checking number is 346288.
The program card switches the machineto self-check

mode and defines the factors (X11 and X2) used in
the process of computing the check digit.
A toggle switch located on the keyboard has two

positions: punch and check. With the switch at puNcH,
the operator keys in the basic number, and the ma-
chine automatically calculates and punches the check
digit. With the switch at cHEckK, the operator keys in
the basic number plus the check digit, and the ma-
chine automatically verifies the self-checking field.

Calculation of the Check Digit

Using 34628 as a sample basic number, a manual
method of computing the check digit is as follows:

1. Start with the low-order position of the basic
number and multiply the first, the third, and every

Self-Checking Number Feature, Modulus 10

odd-numbered-order digit (every other digit) by two.
Multiply the other digits by one:

Basic Number 3 4 6 2 8
Factors x2 Kl x2 Xl X2

Product 6 4 #12 #2 16
2. Addall digits of the product (crossfoot):
6+4+14+24+2+1+6= 22

3. Subtract the crossfooted total from the next high-
est number ending in zero.

30
— 22

Check Digit8

4, Place the check digit (8) adjacent to, and to the
right of, the basic number:

346288
5. The self-checking number of 34628 is 346288.

Other examples:

BASIC SELF-CHECKING
NUMBER CHECK DIGIT NUMBER

45626 9 456269
30759 Oo 307595
73074 7 730747

Program Card

e Preparation of the program card depends on the
size of the self-checking field.

¢ Check and punch modes are programmed the same
way.

° The 2 and 3 program contacts (program 1) and the
8 and 9 program contacts (program 2) are used to

define the self-checking factors (1 and X 2).

@ Field definition (12 or 4) is punchedin all columns

of the field (except the high-order column) to in-
crease release speed, skip, or duplicate.

e Self-checking fields must be separated by at least

one column; the program card is punched normally
for all other punch operations.

Program I

If the self-checking field in the detail card has an odd
number of columns (3, 5, 7, ete.), punch a 2 in the
first column of the field in the program card. Punch
12-3 in the second column, 12-2 in the third column,

12-3 in the fourth column, and so on to the last column
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of the self-checking field. The last columnof thefield
(check-digit position) must be punched 12-2-3.

If the field has an even number of columns (2, 4,
6, etc.), punch a 3 in thefirst column of the field in
the program card, punch 12-2 in the second column,
12-3 in the third column, 12-2 in the fourth column,

and so on, up to the last column of the field. The
last column of the field (check-digit position) must
be punched 12-2-3.

Program 2

If the self-checking field of the detail card has an odd
number of columns (3, 5, 7, etc.), punch an 8 in the

first column of the field in the program card. Punch
4-9 in the second column, 4-8 in the third column,

4-9 in the fourth column, and so on up to the last
column of the self-checking field. The last column of
the field (check-digit position ) must be punched 4-8-9.

If the field has an even number of columns (2, 4,

6, etc.), punch a 9 in the first column of the field in
the program card, punch 4-8 in the second column,
4-9 in the third column, 4-8 in the fourth column,

and so on, up to the last column of the field. The last
column of the field (check-digit position) must be
punched4-8-9,

Operating Procedure, Check Mode

e Numbers to be checked can be keyed manually, or
automatically duplicated under program control.

e An II is automatically punched in column 81 on
cards with noself-checking field errors.

e A 12 is automatically punched over the check digit
columnin a self-checking field that is incorrect.

Self-checking numbers are recorded on source docu-
ments bycoding clerks or they are punched into data
cards.
With the field defined in the program card and the

switch on CHECK, the self-checking number (in our
example, 346288) is keypunched as it appears on the
source document. Internal calculations will verify the
accuracy of the keying or validity of the number to
be checked, and if no errors are detected, the punch-

ing operation is not interrupted. If no errors are de-
tected throughout the punching of self-checking fields
in the card, the 1l-position (ok punch) is automati-
cally punched in column 81. (On machines equipped
with a variable-length feed device and on those proc-
essing short cards, the ok punch will appear in column
02, 61, or 67, depending on card length.)

If the check digit is recorded on the source docu-
ment incorrectly (example: 346289 instead of 346288),
or if any digit of the base number is punched incor-
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rectly (example: 446288 instead of 346288), the error
condition is signaled by a red light on the keyboard
when the check digit is punched. A 12 is automatically
punched over the check-digit column and the key-
board is locked. To release the error card and restore
the keyboard, the error-reset key is pressed. If an
error occurs, the keyboard is held restored to prevent
further information from being keyed. Whenever such
an error occurs, the 11-punch in column 81 is sup-
pressed.
The correctly punched fields of the error card can

then be duplicated into a new card up to the self-
checking field in error. The self-checking field is then
repunched. If it is punched as recorded on the source
document and the keyboard locks again, it indicates
that an incorrect number appears on the source docu-
ment or the check digit is incorrect.

A. self-checking number can include letters and
spaces, but only the numbers (0-9) and the digit
portion of the letters (1-9) will be checked. Special
characters cannot be checked. Letters, spaces, and

zero-punched columns can intervene only if they were
considered part of the basic number when the check
digit was established. The check digit must be keyed
immediately following the units position of the basic
number.

More than one self-checking field can be pro-
grammed on the same card but twoself-checking fields

must be separated by at least one card column. All
self-checking fields must be correctly punched to ob-
tain the column 81 ok punch.

When more than one self-checking field is program-
med, the successful keying of any one field can produce
an 81X if the other fields are skipped or bypassed by
a change in program level.

The appearance of an 81X signifies that all self-
checking fields that are punched in the card are

correct, whether keyed or duplicated. Skipping or
bypassing an entire self-checking field is a valid
operation.

Operating Procedure, Punch Mode

® Operation in punch modegivesa self-checking num-

ber that can be used for later verification.

With the switch in the puNcH position, the operator
keys only the basic number. Machine circuitry com-
putes the check digit as it does in check mode, but
instead of the operator keying the check digit, the
machine automatically punches the check digit imme-
diately after the basic number is punched. The check
digit becomes the units position of a self-checking
number that can be used later in check mode for
punching verification.



Duplication

Duplication of a self-checking field should not be
attempted if the number contains one or more spaces.
The keyboard will lock. Under these conditions, the
release key is inoperative and the error-reset key will
not unlock the keyboard. Pressing the alpha shift key
will permit the operator to get past the blank columns;
however, the check-digit calculation will be incorrect.
Remake the card by manually keying the self-checking
number that contained spaces.

Duplication of a self-checking number that has one
or more columns programmed for alphabetic is pos-
sible if the columns so designated contain letters and
not spaces.

In the manual keying of a self-checking field, the
alpha shift key can be used when entering an alpha-
betic character. This type of self-checking field should
not be duplicated.

Duplication of a self-checking numberfield, or part
of the field, is possible, but must be initiated in the
high-order position of the field. Duplication may be
initiated by a zero punch in the program card (high-
order position) or by pressing the pup key. In either
case, the portion of the field to be duplicated must be
defined by 12-punches in the program card (except
over the first column of the field). If duplication is
initiated at some point after the high-order position
of the self-checking field, an error will result.

Operating Information

e The self-checking number and the self-checking
field must be equal in numberof digits.

® Left-aligned numbers cannot be checked.

* An 11 in column81 is not punched whena release
follows a checked correct field.

e Manual skipping or duplication can be initiated
only in the first columnof a self-checking field.

Although a field to be self-checked may be of any
length (up to 79 columns plus the check digit), once
the predetermined field length has been programmed
for self-checking, all numbersto be self-checked must
contain the same number of digits as the programmed
self-checking field. The check digit must always oc-
cupythe last right position of the self-checking num-
ber field. The modulus 10 techniqueof self-checking is
not valid with left-aligned (left case) numbers.

More than oneself-checking field may be checked
per card. Self-checking fields must be separated by at
least one card column. When the first self-checking
field with an error is detected, a 12 is punched over
the units position of the erroneous self-checking field.
The card is released by pressing the error-reset key.

If the remainder of the card is to be skipped from
any point after the end of a self-checking field, skip-
ping can be initiated by program control or the skip
key. Skipping can be initiated by pressing the skip
key only when in the high-order position of the self-
checking field. A field-2 relay point breaks the skip
circuit and prevents skipping from beinginitiated after
the high-order position of the field. The field-2 relay
is picked after the first key is pressed in a self-checking
numberfield. If the release key is used for this skip-
ping, the X in column 81 is not punched, even though
the self-checking field is correct.

In the first column of a self-checking field, one of
the following operations can be performed:

1. The field can be manually keyed and thevalid-
ity of the number is checked by the arithmetic
circuits.

2. When theself-checking field has no spaces, and
has field definition, the entire field can be dupli-
cated and checked by use of the manual dup key.

3. The entire field can be manually skipped without
calculation.

4, A shift in program level can bypass the entire
field.

Once keying of the self-checking field has started,
the manual dup, manual skip, program-l, and pro-
gram-2 keys are all inoperative.
The release key is not inhibited unless a checking

error has been indicated. The release can be used in
a self-checking field if the operator has miskeyed and
wishes to make over the card.

Functional Units

° The self-checking feature consists of an adder matrix
(wiring diagram sections 21 and 22 for reed-relay
machines or 15 and 16 for wire-contact relay ma-
chines) and a multiplier matrix (wiring diagram

sections 19 and 20 for reed-relay machines or 13 and
14 for wire-contact relay machines) of relay points.

e The multiplier matrix is controlled by starwheel
sensing of the program card.

® The adder matrix is controlled by the sum of digits
punched,less carries.

e Binary relay storage is used for the sum of the addi-
tion.

External changes to the basic 1M 29 are:
1. An error light on the left side of the keyboard

switch plate.
2. A toggle switch (cHK/pUNCH) on the keyboard

switch plate.
Basic card-punch circuitry is virtually unchanged.

This circuitry and the additional modulus 10 circuitry
operate entirely in 48v relay logic. The modulus 10
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circuitry on reed-relay machines uses wire-contact re-
lays. These relays are mounted on a feature gate in-

serted in the rear position of the relay gate slide

assembly (behind the reed relay circuit card). Three

paddle cards (3A, 3B, and 3C) connect the self-check-

ing feature to the machinecircuits. The paddle-card

connections are designated in the same manner as the

reed relay circuit card tabs. Figure 10-1 is a rear view

of the reed-relay machine with the self-check gate

assembly extended in the servicing position. Figure

10-2 shows thecircuitry in the wire-contact relay ma-

chine. Ease of servicing the feature is increased by

an orderly design of relay points in the matrices. The

relay points assigned to each signal path correspond

to the digit value.

The primary circuits of the feature consist of a

single-character, base-10 multiplier matrix and a

single-character, base-10 adder matrix. The multiplier

matrix is a series of relay points controlled according

to the assigned factor for the digit position in the pro-
gram card. The input to this matrix is the same impulse

that is sent to the punch magnet. The output is the

punched digit value multiplied by the assigned factor.

The matrix does not contain circuitry to retain carries,

and carries are purposely lost. This is done by adding

  

  
Figure 10-1. Reed-Relay Gate (Modulus 10)
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the carry to the units position of the product
(8 X2=7).

The adder matrix is a series of relay points con-
trolled according to the accumulated total of previous
digits punched. The input to this matrix is the output
of the multiplier matrix. The output is the sum of the
previously punched digits, plus the multiplier matrix
output. The adder matrix does not contain circuitry
to retain carries, and carries are purposely lost.

The binary-coded relays retain the single-digit re-
sult of the addition. These relays are assigned the
values 1, 2, 4, and 8. The digit value to be retained

is determined by the sum of valuesof the relays picked.

The program card defines the assigned self-checking
factors (X11 and X2) and the field length. Program
sensing contacts for positions 3 and 9 pick multiplier
relay X2. The 2, 3, 8, and 9 contact signals also pick

the field-1 relay to define a self-checking number field.
The 12 and 4 contacts are added only to increase
release speed, skip, or duplicate during the operation.

The check-digit position of the self-checking num-
ber is defined by a multipunched (2 and 3 or 8 and 9)
column in the program card. The check digit is added
to the accumulated sum and should result in a zero
balance.



   

Figure 10-2. Wire-Contact Relay Gate (Modulus 10)

Principles of Operation
e The self-checking factors are defined by the card

on the program drum.

¢ Multiplier output is the product of the digit multi-

plied by the checking factor.

e Multiplier output is added to the previous product
sum in the adder matrix.

° The adder relays hold the accumulated product
totals.

® The check digit, when added to the sum in the

adder relays, produces a sum of 10 in the transfer
relays (T8 and T2), which causes an ox relay to be

picked (in check mode).

® Values left in the transfer relays, other than zero,

cause the error relay and the 12-interposer punch
magnet to be picked (in check mode).

Check Mode

e The operator keys the self-checking numbers at the
keyboard.

¢ The machine verifies the accuracy of the self-check-
ing number whenthe checkdigit is keyed.

 
«

VERE ETEEEE

Follow the logic in Figure 10-3. Program sensing con-
tacts 3 or 9 (prepunched in the self-checking field of
the program card) pick multiplier relay X 2; the trans-
ferred X-relay-points in the multiplier cause the digit
value from the keyboard to be multiplied by two ( X2)
for that digit position. The resulting output of the
multiplier is the product of the digit value, times the
checking factor for that column. Program sensing con-
tacts 2 or 8 cause the digit value from the keyboard
to be multiplied by one ( X1) for that digit position.

The output of the multiplier is entered in the adder
relay matrix. The product sum from the previous
operation is added to the multiplier output. The trans-
fer relays store the new product sum. The transfer
relays send the new sum to the adder relays. At the
completion of each column of operation, the adder
relays contain the accumulated product total of digit
values multiplied by the weighted checking factors.

The right-hand portion of Figure 10-3 contains the
logic needed for the check-digit column. At this point,
punch the check digit to verify its preceding basic
number. The multipunched 2 and 3 (program 1) or
8 and 9 (program 2) in the program card identifies
the check-digit column. This program combination
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"11" Punch

Col 81

Figure 10-3. Logic of Modulus 10 Self-Checking Feature

activates the test circuit. When the operator keys the

check-digit value, the value is multiplied by one and

is addedto thetotal in the adderrelays. The result in

the transfer relays conditions the test circuit. If the

final sum in the transfer relays is 10 (T8 and T2) an

ox relay is picked. If the transfer relays contain any

result other than 10, the error relay, error light, and

12-interposer punch magnet are picked. The key-

board is held restored andtheerror-reset key must be

pressed to unlock the machine and release the error

card.

10-6 (5/67)

    
Y

Error Light
 

   
An example of the machine self-checking arithmetic

operation is shown in Figure 10-4.

Check Mode: Sequence of Events

Figure 10-5 shows the sequence of events when the

operator punches the two low-order positions of a

self-checking number (the units position of the basic

number and the check digit). The events outlined in

blocks 1-5 occur at each column of the self-checking

field. Blocks 6 and 7 occur only when the check-digit

position is sensed.



Check Digit

Basic Number (from keyboard) 3 4 6 2 8

Checking Factors (from starwheels) XZ XI] X2 Xi X2 X]
men ease ee

12 1
D) 2 Z 8

Add Last Result

(Drop Carries) _ f jf ff jf
Cumulative Products (Stored in 979

Add Relays) Correct Result_——

Figure 10-4. Self-Checking Arithmetic

|

Add Carry to Units Position

Column Products 6 4

 

Check Mode: Circuit Objectives (Reed Relay)

The acrion column does not necessarily mean active
operations by an operator. It contains circuit initiators

such as contacts closed by keys, cams, and relays. The
RESULT column gives the effect of the action on the
circuit.

To check a self-checking number: Prepare the pro-
gram card as shownin Figure 10-6. With the self-check
switch at CHECK, feed andregister a card at the punch
station and enter the self-checking number (346288).

CF4 picks xFER inT during the card feed cycle.

Column 1
ACTION

3-program contact

3-key pressed
P2 (n/c) (M-149°)
Interposer bail contact
Escape armature contact

RESULT

Pick XK2, FLD 1
Pick-3 interposer, T4, T2
Hold T4, T2

Escape magnet
Escapeinterlock and punch

clutch
P6 (B-3°) Drop XFER INT
P3 (M-10°), T4, T2 Pick A4, A2, FLD 2
FLD 2, +48v Hold Fup 2
P6 (M-53°), A4, A2 Hold A4, A2

P2 (B-79°) Drop T4, T2

P5 (M-86° ) Pick XFER INT

Final result: 6 stored in add relays (A4, A2).

Column 2
ACTION RESULT

2-program contact Pick FLD ]
4-key pressed Pick 4-interposer, T8, T2
P2 (N/c) (M-149°) Hold T8, T2
Interposer bail contact
Escape armature contact

Escape magnet

Escape interlock and punch
clutch

P6 (B-3°) Drop XFER INT
P3 (M-10°), T8, T2 Pick A8, A2

FLD 2, +48v Hold Fip 2
P6 (M-53°), A8, A2 Hold A8, A2

P2 (B-79° ) Drop T8, T2
P5 (M-86° ) Pick XFER INT

Final result: 0 stored in add relays (A8, A2).

Column 3

ACTION RESULT

Pick X2, FLD 1
Pick 6-interposer, T2, Tl
Hold T2, T1
Escape magnet
Escape interlock and punch

clutch
Drop XFER INT

3-program contact
6-key pressed
P2 (n/c) (M-149°)
Interposer bail contact
Escape armature contact

P6 (B-3°)

P3 (M-10°), T2, Tl Pick A2, Al
FLD 2, +48v Hold Fp 2
P6 (M-53°), A2, Al Hold A2, Al

P2 (B-79° ) Drop T2, Tl

P5 (M-86° ) Pick XFER INT

Final result: 3 stored in add relays (A2, Al).

Column 4
ACTION RESULT

2-programcontact Pick FLD 1
2-key pressed Pick 2-interposer, T4, T1
P2 (n/c) (M-149°) Hold T4, Tl

Escape magnet
Escape interlock and punch

Interposer bail contact
Escape armature contact

P6 (B-3° ) Drop XFER INT
P3 (M-10°), T4, Tl Pick A4, Al

FLD 2, +48v Hold Fip 2
P6 (M-53°), A4, Al Hold A4, Al

P2 (B-79°) Drop T4, Tl
P5 (M-86° ) Pick xFER INT

Final result: 5 stored in add relays (A4, Al).

Column 5
ACTION RESULT

Pick X2, FLD 1
Pick 8-interposer, T2
Hold T2
Escape magnet

Escape interlock and punch

3-programcontact
8-key pressed
P2 (n/c) (M-149°)
Interposer bail contact
Escape armature contact

P6 (B-3°) Drop XFER INT
P3 (M-10°), T2 Pick A2

FLD 2, +48v Hold Fip 2

P6 (M-53°), A2 Hold A2
P2 (B-79° ) Drop T2
P5 (M-86° ) Pick XFER INT

Final result: 2 stored in add relays (A2),

Column 6 (Last column of field; check digit)

ACTION RESULT

2&3 program contact Pick TEST
8-key pressed Pick 8-interposer, T8, T2
P2 (n/c) (M-149°) Hold T8, T2

Escape magnet
Escape interlock and punch
Drop XFER INT

Pick A8, A2
Drop FLD 1, FLD 2

Interposer bail contact
Escape armature contact

P6 (B-3° )
P3 (M-10°), T8, T2
3-program contact breaks
P7 (M-241°) Hold rest, T8, T2
P6 (M-53°), A8, A2 Hold A8, A2
P5 (M-86° ), rest, FLD 1 (N/c) Pick ox
P7 (B-166°) Drop T8, T2. Hold ox until

following test position or
column 81

Final result: 0 stored in add relays (A8, A2).

Column 81
ACTION RESULT

PCC1, OK Pick 11-interposer

Check Mode: Error Condition (Reed Relay)

Substitute a 6-key entry in the check-digit position of
the preceding example (punch 346286).

Columns I through 5
ACTION

Sameas preceding example
(correct condition)

RESULT

2 stored in add relays (A2)
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Figure 10-5. Sequence (Self-Checking the Tens and Units Positions of a Number)
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Figure 10-6. Self-Checking Field Defined by Program Card
(Program Level 1)

Column 6

ACTION RESULT

2&3 program contact Pick TEST
P7 (M-241°) Hold restr
6-key pressed Pick 6-interposer, T8
P2 (w/c) (M-149°) Hold T8

Escape magnet

Escape interlock and punch
Drop XFER INT

Pick A8
Drop FLD 1, FLD 2

Hold rest, T8

Interposer bail contact
Escape armature contact

P6 ( B-3°)
P3 (M-10°), T8
3-programcontact breaks
P7T (M-241°)
P6 (M-53°), A8 Hold A8
P2 (B-79°) Drop T8
P5 (M-86°), rest, FLD 1 (N/c) Pick ERROR and ]2-interposer

Pick MULTI-PUNCH and RELEASE
Block escapement and punch

12 over units position

Reset ERROR andrelease

MULTI-PUNCH

Error-reset key pressed

Check Mode: Circuit Objectives (Wire-Contact Relay)

The acrion column does not necessarily mean active
operations by an operator. It contains circuit initiators

such as contacts closed by keys, cams, and relays. The
RESULT column gives the effect of the action on the
circuit.

To check a self-checking number: Prepare the pro-
gram card as shown in Figure 10-6. With the self-check
switch at CHECK, feed and register a card at the punch
station and enter the self-checking number (346288).

Card Jever picks xrer int during the card feed cycle.

Column I
ACTION

3-program contact

3-key pressed
P2 (N/c) (M-135°)
Interposer bail contact
Escape armature contact

P6 (B-3°)

P3 (M-5°), T4, T2

FLD 2, +48v

P6 (M-53°), A4, A2

P2 (B-65° )

P5 (M-86°)

RESULT

Pick X2, FLD 1
Pick-3 interposer, T4, T2
Hoid T4, T2
Escape magnet

Escape interlock and punch
clutch

Drop XFER INT

Pick A4, A2, FLD 2
Hold rip 2
Hold A4, A2

Drop T4, T2
Pick xFER INT

Final result: 6 stored in add relays (A4, A2).

Column 2
ACTION RESULT

Pick FLp 1
Pick 4-interposer, T8, T2.

Hold T8, T2
Escape magnet

Escape interlock and punch
clutch

2-program contact

4-key pressed
P2 (N/c) (M-135°)
Interposer bail contact
Escape armature contact

P6 (B-3°) 7 Drop XFER INT
P3 (M-5°), T8, T2 Pick A8, A2
FLD 2, +48v Hold Fip 2

P6 (M-53°), A8, A2 Hold A8, A2
P2 (B-65° ) Drop T8, T2
P5 (M-86° ) Pick XFER INT

Final result: 0 stored in add relays (A8, A2).

Column 3
ACTION

3-program contact

6-key pressed
P2 (n/c) (M-135°)
Interposer bail contact
Escape armature contact

RESULT

Pick X2, FLD |
Pick 6-interposer, T2, Tl
Hold T2, T1
Escape magnet

Escape interlock and punch
clutch

P6 (B-3°) Drop XFER INT
P3 (M-5°), T2, Tl Pick A2, Al
FLD 2, +48v Hold Fip 2
P6 (M-53°), A2, Al Hold A2, Al
P2 (B-65° ) Drop T2, Tl
P5 (M-86°) Pick xXFER INT

Final result: 3 stored in add relays (A2, Al).

Column 4
ACTION

2-program contact

2-key pressed
P2 (N/c) (M-135°)
Interposer bail contact
Escape armature contact

RESULT

Pick FLp 1
Pick 2-interposer, T4, T1
Hold T4, Tl
Escape magnet

Escape interlock and punch
P6 (B-3°) Drop XFER INT
P3 (M-5°), T4, Tl Pick A4, Al

FLD 2, +48v Hold FLp 2
P6 (M-53° ), A4, Al Hold A4, Al

P2 (B-65°) Drop T4, Tl
Pick XFER INTP5 (M-86° )

Final result: 5 stored in add relays (A4, Al).

Column 5
ACTION RESULT

Pick XK 2, FLD 1

Pick 8-interposer, T2
Hold T2
Escape magnet

Escape interlock and punch
Drop XFER INT

3-program contact
8-key pressed
P2 (n/c) (M-135°)
Interposer bail contact
Escape armature contact

P6 (B-3°)
P3 (M-5°), T2 Pick A2
FLD 2, +48v Hold rip 2
P6 (M-53°), A2 Hold A2
P2 (B-65° ) Drop T2
P5 (M-86°) Pick XFER INT

Final result: 2 stored in add relays (A2).

Column 6 (Last columnof field; check digit)
ACTION RESULT

2 & 3 program contact Pick TEST
8-key pressed Pick 8-interposer, T8, T2
P2.(N/c) (M-135°) Hold T8, T2

Escape magnet

Escape interlock and punch
Interposer bail contact
Escape armature contact
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P6 (B-3° )
P3 (M-5°), T8, T2
3-program contact breaks
P7 (M-241°) Hold rest, T8, T2
P6 (M-53°), A8, A2 Hold A8, A2
P5 (M-86° ), TEsT, FLD 1 (N/c) Pick ox
P7 (B-166°) Drop T8, T2. Hold ox until

following test position or
column 81

Final result: 0 stored in add relays ( A8, A2).

Drop XFER INT
Pick A8, A2

Drop FLD 1, FLp 2

Column 81
ACTION RESULT

PCC1, OK Pick 11-interposer

Check ModeCircuits: Error Condition (Wire-Contact Relay)

Substitute a 6-key entry in the check-digit position of
the preceding exampte (punch 346286).

Columns I through 5
ACTION RESULT

Same as preceding example 2 stored in add relays (A2)
(correct condition)

Column 6
ACTION RESULT

2 & 3 program contact Pick TEST
P7 (M-241° ) Hold rest
6-key pressed Pick 6-interposer, T8
P2 (n/c) (M-135°) Hold T8
Interposer bail contact
Escape armature contact

Escape magnet

Escape interlock and punch
P6 (B-3°) Drop XFER INT
P3 (M-5°), T8 Pick A8

3-program contact breaks Drop FLD 1, FLD 2

P7 (M-241°) Hold rest, T8
P6 (M-53°), A8& Hold A8

Drop T8P2 (B-65° )
P5 (M-86° ), rest, FLD 1 (N/c) Pick ERROR and 12-interposer

Pick MULTI-PUNCH and RELEASE
Block escapement and punch

12 over units position

Reset ERROR andrelease

MULTI-PUNCH

Error-reset key pressed

Punch Mode

¢ The operator keys only the basic number.

e This is not a verification (checking ) operation.

e The machine computes and generates a pulse that
automatically punches the check digit in the units
position of the self-checking numberfield.

With the switch in the puncH position, the operation
is the same as in the check position, except that the
generate relay is held continuously (no 81 x punch).

Punch Mode: Sequenceof Events

Figure 10-7 shows the sequence of events when the
operator keys the low-order position of the basic
number.
The check-digit impulse is generated during the

punch cycle for the units position of the basic number.
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Points of the generate relay switch the pulse from P5
through a combination of transfer relay points as
determined by the value present in the transfer relays.
The resulting output from one of the transfer relay
points energizes the interposer magnet for the correct
check-digit value. Another escape and punch cycle is
taken to punch the check-digit value into the next
column. Note that the check digit is a tens comple-
ment of the value of the transfer relays. For example,
if T4 and T2 are up, a check digit of 4 is punched.
A generated check digit of 0 is indicated if T8 and

T2 transfer relays are up when the check-digit position
is reached. In this case, the check-digit impulse picks
the zero interposer punch magnet. A generated check
digit greater than nine (a machine malfunction) ener-

gizes the error relay. The error light comes on, a 12 is
punched, and the machine locks up. Press ERROR RESET
to restore the machine andrelease the error card.

Punch Mode:Circuit Objectives (Reed Relay)

To develop a self-checking number, by calculating
and punching a check digit from a basic number: Pre-
pare the program card as shown in Figure 10-6. Feed
and register a card at the punch station. The basic
numberto be entered is 34628.
CF4 picks xFer nT during a card-feed cycle.

Column1

ACTION RESULT

Pick GEN
Pick X2, FLD 1]
Pick 3-interposer, T4, T2
Hold T4, T2
Escape magnet

Escape interlock and punch
clutch

Switch in punch
3-program contact

3-key pressed
P2 (N/c) (M-149° )

Interposer bail contact
Escape armature contact

P6 (B-3° ) Drop XFER INT
P3 (M-10°), T4, T2 Pick A4, A2, rip 2

FLD 2, +48v Hold rip 2
P6 (M-53°), A4, A2 Hold A4, A2

P2, (B-79°) Drop T4, T2
P5 (M-86° ) Pick XFER INT

Final result: 6 stored in add relays (A4, A2).

Column 2

ACTION RESULT

Pick FLD |
Pick 4-interposer, T8, T2
Hold T8, T2
Escape magnet
Escapeinterlock and punch

clutch

2-program contact

4-key pressed
P2 (N/c) (M-149°)
Interposer bail contact
Escape armature contact

P6 (B-3°) Drop XFER INT
P3 (M-10°), T8, T2 Pick A8, AZ
FLD 2, +48v Hold Fip 2

P6 (M-53°), A8, A2 Hold A8, A2
P2 (B-79°) Drop T8, T2
P5 (M-86°) Pick xFER INT

Final result: 0 stored in add relays (A8, A2).
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Column 3

ACTION

3-program contact

6-key pressed
P2 (n/c) (M-149°)
Interposer bail contact
Escape armature contact

P6 (B-3°)
P3 (M-10°), T2, Tl
FLD 2, + 48v

P6 (M-53°), A2, Al
P2 (B-79° )
P5 (M-86°)

RESULT

Pick «2, FLD 1
Pick 6-interposer, T2, Tl
Hold T2, T1
Escape magnet

Escape interlock and punch
Drop XFER INT

Pick A2, Al

Hold rip 2
Hold A2, Al
Drop T2, Tl

Pick xFER INT

Final result: 3 stored in add relays (A2, Al).

Column 4

ACTION

2-program contact

9-key pressed
P2 (N/c) (M-149° )

Interposer bail contact
Escape armature contact

P6 (B-3° )

P3 (M-10°), T2, Tl

FLD 2, +48v

P6 (M-53°), A4, Al

P2 (B-79° )

P5 (M-86°)

RESULT

Pick FLp 1
Pick 2-interposer. T4, T1
Hold T4, Tl
Escape magnet

Escape interlock and punch
clutch

Drop XFER INT

Pick A4, Al

Hold Fup 2
Hold A4, Al

Drop T4, Tl

Pick XFER INT

Final result: 5 stored in add relays (A4, Al).

Column 5

ACTION

3-program contact

8-key pressed
Interposer bail contact
Escape armature contact

RESULT

Pick 2, FLD 1

Pick 8-interposer, T2
Escape magnet (180°-230°)
Escape interlock and punch

clutch

Final result: T2 picked, punch an8 in column5, escape

to column6.

Column 6

ACTION

2 and 3 program contact
P2 (M-149°), rip 1, FLD 2
P7 (M-241°), TEST, GEN
TEST, GEN
P5 (M-86°), Test, FLD |

(w/o), GEN, T2
TEST, GEN

Interposer bail contact
Escape armature contact

RESULT

Pick TEST
Hold T2
Hold test
Prevent picking A2
Pick 8-interposer

Prevent picking transfer and
add relays

Escape magnet

Escape interlock; punch column
6, escape to column 7

Final result: Nothing stored in add relays.

Punch Mode:Circuit Objectives (Wire-Contact Relay)

To develop a self-checking number, by calculating
and punching a check digit from a basic number: Pre-
pare the program card as shown in Figure 10-6. Feed
and register a card at the punch station. The basic
numberto be entered is 34628.

Cardlever picks xFER int during a card-feedcycle.
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Column 1
ACTION

Switch in punch
3-program contact

3-key pressed
P2 (x/c) (M-135°)
Interposer bail contact
Escape armature contact

P6 (B-3°)

P3 (M-5°), T4, T2

FLD 2, +48v

P6 (M-53°), A4, A2

P2 (B-65°)

P5 (M-86° )

RESULT

Pick GEN
Pick 2, FLD 1
Pick 3-interposer, T4, T2

Hold T4, T2
Escape magnet

Escape interlock and punch
clutch

Drop XFER INT

Pick A4, A2, FLp 2

Hold FLp 2
Hold A4, A2
Drop T4, T2

Pick XFER INT

Final result: 6 stored in add relays (A4, A2).

Column2
ACTION

2-program contact

4-key pressed
P2 (n/c) (M-135°)
Interposer bail contact
Escape armature contact

P6 (B-3°)

P3 (M-5°), T8, T2

FLD 2, +48v

P6 (M-53°), A8&, A2

P2 (B-65°)

P5 (M-86° )

RESULT

Pick FLD 1
Pick 4-interposer, T8, T2
Hold T8, T2

Escape magnet

Escapeinterlock and punch
clutch

Drop XFER INT

Pick A8, A2

Hold Fup 2
Hold A8, A2
Drop T8, T2
Pick XFER INT

Final result: 0 stored in add relays (A8, A2).

Column 3
ACTION

3-program contact
6-key pressed
P2 (n/c) (M-135°)
Interposer bail contact
Escape armature contact

P6 (B-3°)

P3 (M-5°), T2, Tl

FLD 2, +48v

P6 (M-53°), A2, Al

P2 (B-65° )

P5 (M-86°)

RESULT

Pick X2, FLD 1

Pick 6-interposer, T2, T1
Hold T2, Tl

Escape magnet

Escape interlock and punch
Drop XFER INT

Pick A2, Al
Hold Fip 2
Hold A2, Al

Drop T2, Tl

Pick XFER INT

Final result: 3 stored in add relays (A2, Al).

Column 4
ACTION

2-program contact

9-key pressed
P2 (n/c) (M-135° )
Interposer bail contact
Escape armature contact

P6 (B-3°)

P3 (M-5°), T2, T1

FLD 2, +48v

P6 (M-53°), A4, Al

P2 (B-65° )

P5 (M-86°)

RESULT

Pick FLD 1
Pick 2-interposer, T4, Tl
Hold T4, T1
Escape magnet

Escape interlock and punch
clutch

Drop XFER INT

Pick A4, Al
Hold Fip 2
Hold A4, Al
Drop T4, Tl
Pick XFER INT

Final result: 5 stored in add relays (A4, Al).



Column 5
ACTION

3-program contact

8-key pressed
Interposer bail contact
Escape armature contact

RESULT

Pick X2, rLp 1
Pick 8-interposer, T2
Escape magnet (180°-230° )
Escape interlock and punch

clutch

Final result: T2 picked, punch an 8 in column5, escape
to column 6.

Column 6

ACTION

2 and 3 program contact
P2 (M-135°), rip 1, FLD 2
P7 (M-241°), rest, GEN
TEST, GEN
P5 (M-86°), TEST, FLD 1

(N/O), GEN, T2
TEST, GEN

Interposer bail contact
Escape armature contact

RESULT

Pick TEST
Hold T2
Hold Test
Prevent picking A2
Pick 8-interposer

Prevent picking transfer and
add relays

Escape magnet
Escape interlock; punch column

6, escape to column 7

Final result: Nothing stored in addrelays.
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Chapter 11. Self-Checking Number Feature, Modulus 11,
and Self-Checking Number Generator Feature

Theory of Operation

e The modulus 11 self-checking number feature de-
tects punching errors by the time the end of a field
is reached.

The Self-Checking Number Feature, Modulus 11, is
available only for the 1m 29 Model A. It is not com-
patible with two other features: auxiliary duplication
and self-checking number feature, modulus 10.
The modulus 11 technique of self-checking pre-

determined numbers (such as account numbers, part
numbers, or order numbers) detects any error by the
time the end of the field is punched. The method
detects single-digit mispunches, single transpositions,
and double transpositions.
The modulus 11 technique differs from that of other

systemsin that it applies five different weights ( check-
ing factors ) to the digit positions in the basic number,
to calculate a check digit. The check digit is added
at the right of the basic number to form the self-
checking number.
The check digit can be determined by 18m com-

puter calculation, by manual arithmetic, or by using
the self-checking number generator feature which
may beinstalled with the modulus 11 feature.

Calculation of the Check Digit

e The check digits are developed from the value and
position of each basic numberdigit.

e Numbers that generate a check digit of 10 must be
excluded.

The decimal value of the check digit is derived from
the value and position of each digit of the basic num-
ber. Each position of the basic number has a pre-
assigned checking factor. Starting with the low-order
position of the basic number, the checking factors are
2, 3, 4, 5, 6, 7. If a basic number is longer than six

digits, the sequence of checking factors is repeated.
Figure 11-1 shows an example with an account num-

ber as the basic number. The pre-assigned checking
factors are shown below each position of the basic
number. The check-digit value of the account number
is computed manually as follows:

1. Multiply the value of each digit position by its
checking factor. Add the resulting products to-
gether.

2. Divide the sum of the products by 11.

3. Subtract the remainder from 11. The result is the
check-digit value for the account number. Place
the check digit to the right of the basic account
number to makea self-checking account number.

The modulus 11 self-checking number system has
one restriction. Some basic numbers generate a check-
digit value of 10. Because only one digit position is
reserved for the check digit, all basic numbers that
generate a check digit of 10 must be excluded from
a sequence numbering system that uses a modulus 11
self-checking feature.

Program Card

e Checking factors are defined (controlled) by the
auxiliary program drum card.

Because the modulus 11 program card requires more
codes (punching positions) than are available on the
standard program card, an auxiliary program drum is
installed as part of the modulus 11 feature.

For program 1, the rightmost position of the self-
checking number field (the check digit column) is
punched 12-3. Proceeding to the left, the next column
is punched 3, and successive columns are punched
2, 1, 0, 11, 12. If additional positions require coding,
the sequence is repeated, starting with 3, and con-
tinuing until the high-order position of the field is
reached.

For program 2, the check digit field is punched 4-9;
the remaining positions are punched, from right to
left, with 9, 8, 7, 6, 5, 4, and the sequence is repeated

up to the high-order position.

Operating Procedure

¢ Numbers to be checked are keyed manually or
duplicated automatically.

In normaloperation, the account numberis keyed and
punched through the check-digit position. Internal
circuits verify the accuracy of the keying or validity

Account Number: 9 4 3 4 =5 7 8 4 2
Checking Factors: x4 | x3 | x2 | x7 | x6 | x5 | x4 | x3 | x2
1. Multiply and Add: 36+12+ 6+ 28+30+35+32+12+ 4 = 195
 

2. Divide: 195 + 11 = 17 and a Remainder of 8

3. Subtract: 11 - 8= 3 Check Digit Value 

Self-Checking Account No. 9434578423

Figure 11-1. Arithmetic Method of Finding Check-Digit Value
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of the account number and, if correct, automatically
punch an 11 in column 81. (On machines processing
short cards, the 1l-punch will appear in column 52,
61, or 67, depending on the card length.)
An erroris signaled by a red light on the keyboard

after the last digit of the self-check field is punched.
A 12 is automatically punched over the check-digit
column, and the keyboardis held restored. To release
the card and unlock the keyboard,the error-reset key
is pressed. Whenever such an error occurs, the 11
punch in column 81 is suppressed.
When more than one self-checking field is pro-

grammed, the successful keying of any one field can
produce an 81X if the other fields are skipped or by-
passed by a change in program level. The appearance
of an 81X signifies that all self-checking fields that. are
punched in the card are correct, whether keyed or
duplicated. Skipping or bypassing an entire self-
checking field is a valid operation.

Duplication

Duplication of a self-checking numberfield, or part of
a self-checking number field, is possible but must be
initiated in the high-order position of the field. Dupli-
cation may be initiated by a 0-punch (6-punch in
program 2) in the main program card (high-order
position) or by pressing the duplicate key. In either
case, the portion of the field to be duplicated must
be defined in the main program card (by 12 or 4
punches). If only part of the field is to be duplicated,
the field definition punch is omitted over the first
column of the part to be manually punched. If dupli-
cation is initiated at some point after the high-order
position of the self-checking field, an error will result.

In the manual keying of a self-checking field, the
alpha shift key can be used when entering an alpha
character. This type of self-checking field should not
be duplicated.

Operating Information

® Numbers requiring a check digit of 10 cannot be
used.

¢ The number checked and the self-checking field

must be equal in number of digits; no spaces are
allowed.

° Left-aligned numbers cannot be checked.

e Self-checking fields must be separated by at least

one column.

e An I] in column 81 is not punched whena release

follows a checked correct field.

Basic numbers requiring a check digit of 10 cannot be
used as self-checking numbers. The accounting system
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must be adjusted to remove such numbers from codes
that are to be self-checked. If an operator is generating
check digits and punches a basic number requiring
a check digit of 10, the machine indicates an error con-

dition. It punches a 12 in the check-digit column, the
error light goes on, and the keyboard locks. The opera-
tor must release the card and substitute another basic
number.

Although a field to be self-checked may be of any
length (up to 79 columns plus the check digit), once
the predetermined field length has been programmed
for self-checking, all numbers to be self-checked must
contain the same numberof digits as the programmed
self-checking field. The check digit must always oc-
cupy the units position of the self-checking number
field.

The modulus 11 technique of self-checking is not
valid with left-aligned (left-base ) numbers.
More than one self-checking field can be checked

per card, but self-checking fields must be separated
by at least one card column. When the first self-
checking field with an error is detected, a 12 is
punchedover the check-digit position of the field. The
card is released by pressing the error-reset key.

If the remainder of the card is to be skipped after
the end of a self-checking field, skipping can be ini-
tiated by program control or the skip key. Skipping
can be initiated by the skip key only when in the
high-order position of the self-checking field. The skip
circuit is broken whenthefield-2 relay is picked after
the first key is pressed in a self-checking numberfield.
If the release key is used for this skipping, the X in
column 81 is not punched, even though the self-
checking field is correct.

In the first column ofa self-checking field, the fol-
lowing operations can be performed:

1. The field can be manually keyed and the valid-
ity of the number. is checked by the arithmetic
circuits.

2. When the self-check field has no spaces, the
entire field (or part of the field) can be dupli-
cated and checked by use of the duplicate key.

3. The entire field can be manually skipped without
calculation.

4. A shift in program level can bypass the entire
field.

Once keying of the self-checking field has started,
the manual dup, manual skip, program-l, and pro-
gram-2 keys are all inoperative.
The release key is not inhibited unless a checking

error has been indicated. The release can be used in
a self-checking field if the operator has miskeyed and
wishes to make over the card.



Raising the starwheels on the main program drum
transfers an interlock switch and energizes the auxiliary
drum interlock relay. An N/c point of this relay breaks
the commonline to the auxiliary drum sensing contacts.

Functional Units

© Theself-checking feature consists of an adder matrix
and a multiplier matrix of relay points.

¢ The multiplier matrix is controlled by starwheel
sensing of the auxiliary drum unit.

© The adder matrix is controlled by the sum of digits
punched,less carries.

¢ Binary relay storage is used for the sum of the addi-

tion.

Additions to the basic 1mm 29 are:
1. An error light on the left of the keyboard cover.

2. An auxiliary program drum.
3. A toggle switch (cHK/puUNCH) on the keyboard

(if the Generator feature is installed).
Basic card-punch circuitry is virtually unchanged.

This circuitry and the additional modulus 11 oper-
ate entirely in 48v relay logic. On reed-relay machines,

 
Figure 11-2. Rear View of Reed-Relay Machine (Modulus 11)

the modulus 11 circuitry uses wire-contact relays. The
relays are mounted on a feature gate that can bein-
serted in the rear position of the relay gate slide assem-
bly (behind the reed relay card ). Figure 11-2 shows the
location of the self-checking gate assembly and the base
machinereedrelay circuit card in the horizontal posi-
tion. The self-checking gate assembly can be partially
pulled out of the slide assembly for servicing. Three
paddle cards (3A, 3B, and 3C) connect the self-
checking feature to the machine circuits. The paddle-
card connections are designated in the same manner
as the reed relay circuit card tabs. Figure 11-3 shows
the wire-contact relay machine. Diodes are used exten-
sively on both types of machines to prevent back
circuits, to minimize effects of back emf, and to develop

logic at the adder matrix output.
The self-checking number feature consists of a

single-character, base-11 multiplier matrix and a
single-character, base-11 adder matrix.
The multiplier matrix is a series of relay points con-

trolled according to the assigned factor for the digit
position in the self-checking number. The inputto this
matrix is the same impulse that is sent to the punch
magnet. The output is the punched digit value multi-
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Figure 11-3. Rear View of Wire-Contact Relay Machine (Modulus 11)

plied by the assigned factor. The matrix does not
contain circuitry to retain carries, and carries are pur-

posely lost.
The adder matrix is a series of relay points con-

trolled according to the accumulated total of previous
digits punched. The inputto this matrix is the output
of the multiplier matrix. The output is the sum of the
previously punched digits plus the multiplier matrix
output. The adder matrix does not contain circuitry to
retain carries, and carries are purposely lost.
The binary-codedrelays retain the single-digit result

of the addition. These relays are assigned the values
1, 2, 4, and 8. The digit value to be retained is deter-

mined by the sum of the values of the relays picked.
The program card defines (controls) the assigned

factors and the field length. Program sensing contacts
for positions 12 through 3 (program 1) or 4 through 9
(program 2) pick multiplier relays X7 through XQ.
The contact impulses also pick the field-1 relay to
define a self-checking number field.
The check-digit columnof the self-checking program

card is defined by a multipunched 12 and 3 or a 4 and
9. The check digit is added to the accumulated sum
and should result in a zero balance in the adderrelays.
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Servicing of the feature is simplified by an orderly
design arrangement of relay points in the matrices.
Relay points assigned each signal path correspond to
the digit value.

Principles of Operation

e Arithmetic with a base of 1] is used.

e Carries occur on multiples of 11 and are not re-
tained; only the units digit is used.

¢ Multiplication, then subtraction of the highest mul-
tiple of eleven from the product, gives a figure that
is the check digit.

¢ Columnsare checked left to right.

¢ A sum of 11 (T8, T2, and T1) in the transfer relays

results in a zero balance (ok condition) when
tested.

This self-checking feature is called modulus 11 because
arithmetic with a base of 11 is used in the checking
operation. A carry occurs on a multiple of 11, rather
than on a multiple of 10 as in the base-10 arithmetic
customarily used. Figure 11-4 shows the results of



base-11 additions. Because a single-digit check char-
acter is used, only that portion of the sum over
11] is retained. For example: 9 + 7 = 16; 16 — 11 = 5.
The addition table shows that 9 + 7 = 5. The values
to the right of the diagonal line in the addition table
are sums over LI.

Past Next Product (Digit Value X Check Factor)

Prod 1}2];3}4]5 16
Sum
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Figure 11-4. Modulus 11 Addition Table

FactorsDigit Checki

Value

0

1

9 
Figure 11-5. Modulus 11 Multiplication Table

The same base-11 theory is used to develop the mul-
tiplication table in Figure 11-5. For example: 8 X 5 =
40: 40 — 33 = 7. The table shows that 8 XK 5 = 7.

The multiples of 11 that are subtracted from the prod-
uct appear to the right of the table.

Machine Operation

¢ Numbers to be self-checked can be automatically
duplicated or keyed manually.

e A correct data card is 11-punched in column 81.

e An incorrect data card is 12-punched in the check-
digit column, and the error light is turned on.

e The error-reset key is used to restore the machine
and release the error card.

In most cases, the self-checking number is punched
manually from the keyboard. However,any part of the
number can be automatically duplicated and checked.
Duplication must begin with the high-order position
of the self-checking number. Partial field duplication
must be controlled by the program card.

Correct verification of all self-checking numbers in
a card results in an 11-punch in column 81 of the card.
If an error occurs, a 12 is punched in the check-digit
column of the self-checking numberin error, and the
machine locks with the error light on. Press ERROR
RESET to turn out the error light and unlock the
machine.
Punch the auxiliary drum program card for the

length of the self-checking field. The check-digit posi-
tion contains a 12-3 or a 4-9 punch (program 1 or pro-

gram 2) combination. Figure 11-6 shows the self-
checking field of a program card (for program 2).
The length of this self-checking field is ten digits,
starting in column 1. The high-order position of the
self-checking field on the main program drum is not
punched.

Circuit Operation

¢ The self-checking factors are defined by a card on

the auxiliary drum.

e Multiplier output is the product of the digit times
the checking factor.

¢ Multiplier output is added to the previous product
sum in the adder matrix.

¢ The adder relays hold the accumulated product
totals.

¢ The check digit, when added to the sum in the adder
relays, produces a zero balance (T8, T2, and T1)

in the transfer relays, which causes an ok relay to

be picked.

¢ Values left in the transfer relays other than 11 (zero

balance) cause the error relay and 12-interposer
punch magnetto bepicked.

Figure 11-7 shows the logic of the modulus 11 self-
checking feature as it appears in the 1M 29 Card
Punch. The weighted checking factors are defined in
the self-checking field of the program card. The oper-
ator keys the self-checking numbers at the keyboard.
A program sensing contact picks a corresponding

multiplier ( X ) relay. The transferred relay points in
the multiplier cause the digit value from the keyboard
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to be multiplied by the checking factor for that digit
position. The resulting output of the multiplier is the
product.
The output of the multiplier enters the adder relay

matrix. There, the product sum from the previous oper-
ation adds to the multiplier output. The transfer relays
store the new product sum. The transfer relays, in
turn, send the new sum to the adder relays. At the
completion of each column of operation, the adder
relavs contain the accumulated product total of digit
values multiplied by the weighted-checking factors.
The right-hand portion of Figure 11-7 contains the

logic needed for the check-digit column. At this point,
punch the check digit to verify its preceding basic
number. The 12-3 or 4-9 punching in the auxiliary
program card activates the test circuit. When the oper-
ator keys the check-digit value, the value is multiplied
by one and is added to the total in the adderrelays.
The result in the transfer relays conditions the test
circuit. If the final sum in the transfer relays is 11]
(zero balance), an ok relay is picked. If the transfer
relays contain anyresult other than 1], the error relay,
error light, and the 12-interposer punch magnet are
picked.

Sequenceof Events

Figure 11-8 shows the sequence of events when the
operator punches the two low-order positions of a
self-checking number. The events outlined in blocks
1-5 occur at each column of the self-checking field.
Blocks 6 and 7 occur only when the check-digit posi-
tion is sensed.

Operational Flow Chart

The flow chart in Figure 11-9 illustrates the circuit
action of the modulus 11 self-checking number feature
when a typical card is processed. The card is punched
1562 beginning in column 1. The auxiliary program
card is punched beginning in column 1 with 7, 8, 9,
and the check-digit column with a 9 and 4 (column4).
The machineis in program 2 mode.

Circuit Objectives: Correct Number(Reed Relay)

The action column does not necessarily mean actions
by an operator. It contains circuit initiators such as

contacts closed by keys, cams, and relays. The RESULT
column gives the effect of the action on the circuit.
With a five-column self-checking field programmed,
the number 51136 is to be entered from the keyboard
and checked for validity.
CF4 picks xFEr iNT during the card feed cycle.
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11-8 (5/67)

Mult. Matrix Output

+ Sum Adder Matrix

T8 Relay Picked

A8 Relay Picked

|
A8 Relay Held for Sum

Read 9 in Self-Check

Program Card

Pick X2 Relay

 

 

  
 

 

 

 

 

    
  

Escape

|
Punch Clutch |

Digit X2 Mult. Matrix
os

Mult. Matrix Output

+ Sum Adder Matrix

|

  
 

 

 

 

     
 T8 and Tl Picked
 

|
E & Al Relays Picked|

| 
A8 and Al Relays

Hold for Sum
 

| 
Read 4 and 9 in Self-  Check Program Card
 

|
| Pick X2 and X7 Relays

 

 

| 
Test Relay Picked

   

 

4+4=8

 

 
Escape
 

) Punch Clutch

2x1=2 | Digit X1 Mult. Matrix

2+9=11

(2 x 6)-11=1

 

 
Mult. Matrix Output

' + Sum Adder Matrix
 

 

T8,12 and Tl Picked
 

|  Test
 

|
Pick OK Relay
 

Hold OK

 
End of Card PCC-2

Makes
 

  Col. 81 11 Punched
 

 

 

 

L
d

 

 



Column 1
ACTION

Q program contact

5 key pressed
P2 (N/c) (M-149°)
Interposer bail contact
Escape arm contact

P6 (B-3°)
P3 (M-10°), T1, T2

RESULT

x5, FLD | pick
5-interposer, Tl, T2 pick
Tl, T2 hold

Escape magnet

Escapeinterlock, punch clutch
XFER INT drops
FLD 2, Al, A2 pick

FLD 2 hold
Al, A2 hold
FLD 2, T1, T2 hold
XFER INT pick

FLD 2, +48v

P6 (M-53°), Al, A2

P2, (M-149° ), rip 2
P5 (M-86°)

Finalresult: 3 stored in add relays (Al, A2).

Column 2
ACTION

1 program contact

1 key pressed
P2 (N/c) (M-149°)
Interposer bail contact

RESULT

X 4, FLD 1 pick
l-interposer, Tl, T2, T4 pick
T1, T2, T4 hold
Escape, punch

P6 (B-3° ) XFER INT drops
P3 (M-10°), Tl, T2, T4 Al, A2, A4 pick
FLD 2, +48v FLD 2 hold
P6 (M-53°), Al, A2, A4
P2 (M-149°), rip 2
P5 (M-86°)

Final result: 7 stored in add relays (Al, A2, A4).

Al, A2, A4 hold
FLD 2, T1, T2, T4 hold
XFERINT pick

Column3
ACTION

2 program contact

1 key pressed
P2 (N/c) (M-149°)
Interposer bail contact

RESULT

x3, FLD 1 pick
l-interposer, T8, T2 pick
T8, T2 hold
Escape, punch

P6 (B-3°) XFER INT drops
P3 (M-10°), T8, T2 A8, A2 pick
FLD 2, +48v FLD 2 hold
P6 (M-53°) A8, A2 A8, A2 hold

P2 (M-149°), rip 2 FLD 2, T8, T2 hold
P5 (M-86°) XFER INT pick

Final result: 0 stored in add relays (A8, A2).

Column 4
ACTION RESULT

X 2, FLD | pick
3-interposer, T4, T1 pick
T4, T1 hold
Escape, punch

3 program contact
3 key pressed
P2 (n/c) (M-149°)
Interposer bail contact
P6 (B-3° ) XFER INT drops
P3 (M-10°), T4, Tl A4, Al pick
FLD 2, +48v FLD 2, hold
P6 (M-53°), A4, Al T4, T1 hold
P5 (M-86° ) XFER INT pick

Final result: 5 stored in add relays (A4, Al).

Column 5 (Last column of field)
ACTION

12 & 3 program contact
6 key pressed
P6 (M-53°), A8, A2, Al
P2 (M-149°), rip 2

P7 (M-241°), resr
P5 (M-86°), rest, FLD 1

RESULT

Pick TEST
6-interposer, T8, T2, T1 pick
A8, A2, Al hold
Hold T8, T2, Tl
Hold Test
Pick ox. Hold ox until following

position or column 81

Final result: 11 (zero balance) stored in add relays
(A8, A2, Al).

Column §1

ACTION RESULT

PCC1, OK Pick 11 interposer

Circuit Objectives: Error Condition (Reed Relay)

Punch a 5 in the units position of the preceding exam-
ple instead of the 6 (punch 51135).

Columns I through 4:
ACTION

Same as preceding example
RESULT

5 stored in add relays

Column 5
ACTION RESULT

12 & 3 program contact Pick TEST
5 key pressed 5-interposer, T8, T2 pick
P2 (n/c) (M-149°) T8, T2 hold
Interposer bail contact Escape, punch
P3 (M-10°), T8, T2 A8, A2 pick

FLD 2, +48v FLD 2 hold
P6 (M-53°), A8, A2 A8, A2 hold
P2 (M-149°), rip 2 Hold T8, T2
P7 (M-241°), rest Hold restr
P5 (M-86°), TEST, FLD ] Pick err and 12-interposer
ERR Pick mr and release
MP Block escapement and punch

12 over units position

Resets error condition and

releases the card

Error-reset key pressed

Circuit Objectives: Correct Number (Wire-Contact Relay)

The action column does not necessarily mean actions
by an operator. It contains circuit initiators such as

contacts closed by keys, cams, and relays. The RESULT
column gives the effect of the action on the circuit.
Witha five-column self-checking field programmed,
the number 51136 is to be entered from the keyboard
and checked for validity.

Cardlever picks xFER INT during the card feed cycle.

Column 1
ACTION

Q programcontact
5 key pressed
P2 (n/c) (M-135° )
Interposer bail contact
Escape arm contact

RESULT
x5, FLD | pick
5-interposer, T4, T2 pick
T4, T2 hold
Escape magnet

Escape interlock, punch clutch
P6 (B-3°) XFER INT drops
P3 (M-5°), TI, T2 FLD 2, Al, A2 pick
FLD 2, +48v FLD 2 hold
P6 (M-53°), Al, A2 Al, A2 hold

P2 (M-135°), FLp 2 T1, T2 hold
P5 (M-86°) XFER INT pick

Final result: 3 stored in add relays (Al, A2).

Column 2
ACTION RESULT

X 4, FLD 1 pick
l-interposer, T1, T2, T4 pick
Tl, T2, T4 hold
Escape, punch

1 program contact

1 key pressed
P2 (n/c) (M-135° )
Interposer bail contact
P6 (B-3°) XFER INT drops
P3 (M-5°), T1, T2, T4 Al, A2, A4 pick

FLD 2, +48v FLD 2. hold
P6 (M-53°), Al, AQ, A4
P2 (M-135°), FLp 2 Ti, T2, T4 hold
P5 (M-86°) XFER INT pick

Final result: 7 stored in add relays (Al, A2, A4).

Al, A2, A4 hold
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Column 3
ACTION

2 program contact

1 key pressed
P2 (N/c) (M-135°)
Interposer bail contact
P6 (B-3° )
P3 (M-5°), T8, T2
FLD 2, +48v

P6 (M-53°), A8, A2
P2 (M-135°), FLD 2

P5 (M-86° )

RESULT

x3, FLD 1 pick
l-interposer, T8, T2 pick
T8, T2 hold

Escape, punch
XFER INT drops
AS, A2 pick
FLD 2 hold
A8, A2 hold
T8, T2 hold

XFER INT pick

Final result: 0 stored in add relays (A8, A2).

Column 4

ACTION

3 program contact

3 key pressed
P2. (N/c) (M-135°)

Interposer bail contact
P6 (B-3° )
P3 (M-5°), T4, T1
FLD 2, +48v
P6 (M-53°), A4, Al
P5 (M-86°)

RESULT

X 2, FLD 1 pick
3-interposer, T4, T1 pick
T4, Tl hold

Escape, punch
XFER INT drops
A4, Al pick
FLD 2 hold
T4, Tl hold
XFER INT pick

Final result: 5 stored in add relays (A4, Al).

Column 5 (Last column of field)
ACTION

12 & 3 program contact

6 key pressed
P6 (M-53°), A8, A2, Al
P2. (M-135°), FLD 2
P7 (M-241°), Test
P5 (M-86° ), TEST, FLD 1

RESULT

Pick TEST
6-interposer, T3, T2, Tl pick
A8, A2, Al hold

Hold T8, T2, Tl
Hold Test
Pick ox. Hold ok until following

position or column 81]

Final result: 11 (zero balance) stored in add relays
(A8, A2, Al).

Column 81
ACTION

PCC1, OK

RESULT

Pick 1]1-interposer

Circuit Objectives: Error Condition (Wire-Contact Relay)

Punch a 5 in the units position of the preceding exam-
ple instead of the 6 (punch 51135).

Columns I through4:
ACTION

Same as preceding example

Column 5
ACTION

12 & 3 program contact

5 key pressed
P2 (N/c) (M-135°)
Interposer bail contact
P3 (M-5°), T8, T2
FLD 2, +48v
P6 (M-53°), A8, A2
P2 (M-135°), rip 2
P7 (M-241°), Tesr

P5 (M-86°), TEST, FLD 1
ERR
MP

Error-reset key pressed

11-10 (5/67)

RESULT

5 stored in add relays

RESULT

Pick TEST
5-interposer, T8, T2 pick
T8, T2 hold
Escape, punch
A8, A2 pick
FLD 2 hold
A8, A2 hold
Hold T8, T2

Hold Test
Pick erR and 12-interposer
Pick mp andrelease
Block escapement and punch

12 over units position

Resets error condition and
releases the card

Self-Checking Number Generator
e The self-checking number generator (standard for
Modulus 10) is a feature for Modulus 11. A switch

is provided on the keyboard to select check mode

or punch mode.

¢ The machine can calculate the check digit during
keying and punchit out.

° Thefield size must provide for the checkdigit.

e Program codes areidentical to those used with the

basic modulus 11 feature.

The generator is a feature that can be added to
modulus 11. The generator sets up and punches the
‘correct check digit immediately after the basic num-
ber is punched. Because the operator does not key
the check digit, this is not a checking operation.
The procedure for generating self-checking numbers

is the sameasthe self-checking operation except that
the self-check switch is on puncH. The switch position
holds the generate relay up continuously. Figure 11-10
shows the sequence of events when the operator keys
the low-order position of the basic number.
The check-digit impulse is generated during the

punch cycle for the units position of the basic number.
The add relays are not picked. The impulse from P5
goes through Test andfield-1 relay points and a combi-
nation of transfer relay points as determined by the
value present in the transfer relays. The resulting out-
put from one of the Tl points energizes the interposer
magnet for the correct check-digit value. Another
escape-and-punch cycle is required to punch the check
digit value into the next column. Note that the check
digit is an 11’s complementof the value in the transfer
relays. For example, if T4 and T2 are up, a check digit
of 5 is punched.

Self-checking numbers with a check-digit value of
10 must be ruled out of the modulus 11 number sys-
tem. A generated check digit of 10 is indicated if Tl
is the only transfer relay in the up position when the
check-digit position is reached. In this case, the check-
digit impulse goes through T8, T4, and T2 relay points
to latch-pick the error relay. The error light comeson,
a 12 is punched, and the machine locks. Press ERROR
RESET to latch-trip the error relay and release the card.

Circuit Objectives (Reed Relay)

The basic number 5113 is keyed in the first four col-
umns of a five-column field.

Columns I through 3
ACTION RESULT

Same as in check operation, Pick GEN
except the switch is set
to PUNCH
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Column 4

ACTION RESULT

X 2, FLD | pick
3-interposer, T4, Tl pick
T4, T1 hold
Escape to column 4 and punch
FLD 2 pick and hold
Pick TEST

3 program contact

3 key pressed
P2 (n/c) (M-149°2)
Interposer bail contact
P3 (M-10°), T4, Tl, +48v

X2, FLD 2, 12 and 3 program
contacts

Column 5
(Note that the add relays are not picked.)

ACTION

P2 (M-149°), FLp 2
P7 (M-241°), TEST, GEN
P5 (M-86° ), TEST, FLD 1,

GEN, T4, Tl

Interposer bail contact

RESULT

T4, Tl hold

Hold restr
6-interposer

Escape and punch

Final Result: Nothing stored in add relays.
Check digit (6) punched after basic number.

Circuit Objectives (Wire-Contact Relay)

The basic number 5113 is keyed in the first four col-
umnsof a five-columnfield.
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Columns I through 3
ACTION RESULT

Sameas in check operation, Pick GEN
except the switchis set
to PUNCH

Column 4

ACTION RESULT

3 program contact

3 key pressed
P2 (N/c) (M-135°)
Interposer bail contact
P3 (M-5°), T4, Tl +48v

X 2, FLD | pick
3-interposer, T4, T1 pick
T4, T1 hold
Escape to column 4 and punch
FLD 2 pick and hold

X2, FLD 2,12 and3 program Pick TEsT
contacts

Column 5

(Note that the add relays are not picked.)
ACTION RESULT

P2 (M-135°), Fup 2 T4, Tl hold
P7 (M-241°), TEST, GEN Hold restr
P5 (M-86° ), rest, FLD 1,

GEN, T4, Tl

Interposer bail contact

6-interposer

Escape and punch

Final Result: Nothing stored in add relays.
Check digit (6) punched after basic number.

 



Chapter12.

Theory of Operation

e The 15m 29 Model C can be used as a standard
printing punch or asa serial interpreter.

e The machine interprets prepunched data, column
for column, along the top of the card.

The 18m 29 Model C can be used asa standard print-
ing punchorasa serial interpreter. Mode of operation
is controlled by the punch/interpret switch located on
the keyboard.

It is not possible to interpret prepunched cards and
punch additional information into them during the
same card pass. Interpreting takes place at automatic
duplication speed, 18 columns per second, and skip-
ping takes place at 80 columnspersecond.

Punch Mode

With the keyboard punch/interpret switch in the
punch position, the Model C operates as a standard
IBM 29.

interpret Mode

With the switch at INTERPRET, all cards fed to the

printing station will automatically be interpreted, col-
umn for column, above the 12-position of the card
column in which the information is punched. Ali
punching is suppressed while the machine is in the
interpret mode.
The interpreting operationis similar to an automatic

duplicating operation but the card is read at the detail
station instead of at the master station. The duplicating
sequence causes the machine to take punch-clutch
cycles. Information from a column is read on one
clutch cycle and printed on the next, and a second
column is sensed while the first is being printed.
On each punch-clutch cycle, a character is sensed

at the detail station one column before the punches,
andinterposers are tripped for punching that charac-
ter on the next cycle. However, because punchingis
suppressed in the interpret mode, the punchesarepre-
vented from rising and only the printing and the sens-
ing of the next column take place. Fhe purpose of
suppressing punching while interpreting is to prevent

the punches from entering the prepunchedholes.
With the mode switch set to INTERPRET, the main-line

switch set on, the auto-feed switch set on, and with

two cards in the punch bed (oneregistered ), the ma-
chine automatically:

IBM 29 Interpreting Card Punch,
Model C

1, Interprets prepunched data column-for-column
along the top of the card.
Suppresses all punching.
Spaces over blank columns.
Obeys program-card instructions.
Continues to feed, register, and stack all output
cards until the last card leaves the punchstation.

C
t
e
&

Program-Card Control

e Skipping while interpreting can be performed only
under control of the program card.

e Program control eliminates 12- and 11-zone punch-
ing for interpreting.

® In the interpret mode, only the 0 or 6 program
punches change their function.

When the machine is used as a standard 18M 29,all

program codes perform their normal function.
When the machine is used in the interpret mode,

the 0 and 6 program punches change their function.
Program functions available for punching or inter-
preting are given in Figure 12-1.

Skipping of all fields not requiring interpreting can
be performed only under control of the program card,
and with the auto-skip switch on. Skipping cannot be
initiated from 11 punches in the cards being inter-
preted.
Program card control can also eliminate 12- and

11-zone punching for interpreting. Because duplicating
is impossible in interpret mode, the 0 and 6 program
punches are used to eliminate control punches. Thus,
in those control columns so designated (punched 0 or
6 in the program card), only the numeric digits will
be sensed and interpreted.

 

Program Program
9 Punching Interpreting

 

12 4 Field definition and
suppression of zero
printing to the left
of the high order
digit

Same as for punching

 

Initiate skipping Same as for punching
 

 

0 6 Initiate duplicating X-R elimination in
column controlled

1 7 Alpha in column No function    controlled  
 

Figure 12-1. Program-Card Control
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Functional Units

e A sensing unit is added over the punchstation.

e A magnet and mechanical punch suppression assem-
bly is used when interpreting.

e A larger power supply is used.

The 18M 29 Model C is basically an 1mm 29 with a sens-
ing mechanism added to read cards at the punch sta-
tion and a magnet added to suppress punching while
interpreting. Circuitry is added to transfer from a nor-
mal punching operation to an interpreting operation.

Thesensing unit is shown in Figure 12-2. The punch-
suppress magnetis located in the back of the machine,

under the cF cB’s.
The normal power supply has been replaced by a

ferro-resonant supply capable of supplying 2.5 am-
peres with good regulation, to handle the requirements
of the sensing-unit and punch-suppress magnets.

Principles of Operation

e The card information is sensed on one punch clutch
cycle and printed on the second (when inter-
preting).

e The interpreting pin-sense unit reads one column
ahead of the printing and punching column.

e The punch support assembly is modified with a .
solenoid-operated mechanism to suppress punching
during interpreting.

The Model C consists of an 1BM 29 Printing Card
Punch with an interpreting device incorporatedin it.
This device permits the interpretation of prepunched
cards while preserving the functions of the normal
IBM 29.

The chip-tube assembly (Figure 12-3) has been re-
designed to include a pin-sensing station. The 12 pins,
controlled by a magnet assembly, read the card one
column before the print station. Information from a
columnis read in one cycle and interpreted in the next.
Because of the reading and punching system used in
the 18m 29, no storage is required. Under operating
conditions, the sensing unit and chip-tube assembly,
together with the print unit assembly, are enclosed by
a cover.
The standard print punch support assembly has

been modified in the Model C to prevent transfer of
motion to the punch during the interpret mode. This
“punch-suppression” allows normal use of the code
plate shift mechanism when the machineis interpret-
ing. Figure 12-3 shows that the sense-pin holes in the
punch die are located one column before the punch
position.

Interpret Pin-Sense Unit

The redesigned chip-tube unit on the Model C includes

12-2 (9/66)

 
Figure 12-2. Print Pin-Sensing Unit

a pin sensing station located one column aheadof the
punch (or print) position (Figure 12-3). The punch/
interpret switch must be at INTERPRET to accomplish
interpreting. The electrical operation is similar to
auto-duplication from the master station in the stand-
ard 1BM 29.
A dummy punch cycle is taken. During this cycle,

a punch cam energizes the sensing magnetin the in-
terpret pin-sense station (Figure 12-3). Energizing

this magnet attracts twelve armature straps. Each of
these armature straps contains contacts held in an N/o
position by 12 interpret sensing pins (spring loaded
upward ).

Interpreting—Blank Column

Whennoholes are punched in the column of the card
being sensed, the spring tension of the contacts acting
downon thesensingpinsis insufficient to cause depres-
sions or marks in a blank punching position of the
card. The sensing contacts remain in the normally open
position.

Interpreting—Hole Sensed

The following sequence takes place when a position
is punched in the column of the card being sensed
(Figure 12-3).

 



Adjusting Screw Sensing Pin

oe
Contact Adjusting Plate Leruejeepeest
oF

Fant La sithHates

 

 
Moving Contact

(26 Gramsto Lift

Off Adjusting Screw)

 

 

   

  

 
Armature

Fixed Contact

 

Sense Magnet Core

 

Fixed Contact Lead

Core Mounting
Sensing Pin Spring Screws (4 Off)

   Sense Magnet       

 

Pressure Roll Arm Spring

Chiptobe

Pressure Roll Arm

    
 

 

 

S
X
I
M
I
M
M

          

Pressure Roll

   
~<— Card Line

 Sensing Pin Tip

Recessed in Die

Figure 12-3. Pin-Sense Unit

1. The sensing pin in that position passes through these viewsillustrate action when the lower punch
the punchedhole, and its sensing contact closes. support shaft is raised.

2. An interposer magnet is energized. Punch Mode

3. On the next punch cycle, the print interposers [y the punch mode (Figure 12-5), the upper and
shift, because of action of the punch operating arm. lower punch supports, normally called “punch exten-

4. The code plate will be positioned to cause print- sions” on a standard 18m 29, form a solid extension

ing corresponding to the sensed hole. from the punches to the punch operating arm (arms
5. The cycle in which the first column is interpreted operated by interposer magnet energization and punch

acts as the sensing cycle for the next column. Inter- clutch action). Pin B (Figure 12-4) is the connecting
preting proceeds at auto-duplicating speed. link between the lower and upper punch supports.

To avoid damage to the code-plate drive, nonstand- Whenthesolenoid is not energized (punch mode), the
ard multiple punchings should not be interpreted. transfer plate, under spring tension, maintains the

operating plate in the punch position.

Punch Supports and Print Interposer As the lower punch support is driven upward by
The print-punch support is in two parts. The upper the action of the punch operating arm, connecting pin
part, carrying the punch, is linked to the lower part B transmits the upward motion to the operating plate

by an operating plate. This operating plate is free to and to its pivot pin C. This action forces the upper
pivot and is acted upon by the transfer plate. The Punch support upward to drive the punch through
transfer plate is linked to the punch suppress solenoid the card.
(Figure 12-4) by means of a bellcrank. Interpret Mode

Figure 12-5 shows the operation of the punch sup- In the interpret mode, the punch-suppress solenoid is
ports in both punch mode and interpret mode. Both energized (Figure 12-4). The force acting on the
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Figure 12-4. Punch-Suppression Mechanism
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PUNCH MODE

Upper Punch

Support

Shaft Raised

  
 

    

 

 

Lower Punch

Support Shaft| ~~ -—
Raised       
       

Figure 12-5. Lower Punch-Support Shaft ( Raised)

solenoid armature is sufficient to overcome the spring
tension at point A and force the transfer plate to shift.
Thetransfer plate forces against all 12 operating plates,
pivoting them about their pivot points C. The lower
projection of the operating plate fits into the slot D
(Figures 12-4 and 12-5). 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.

Printing

The print interposers, whether punching or interpret-
ing, move with the lower punch supports. Through
this action, the code plate is positioned by spring ten-
sion, and normal printing takes place.

Circuit Operation (Reed Relay)

Thecircuits described in this section apply only to the
interpreting operation on 1M 29 Model C reed-relay
machines. For other circuits, refer to Field Engineer-

ing Theory of Operation Manual, IBM 29 Card Punch,
Form 225-3358.
Whentwocards have been fed from the hopper and

the punch/ interpret switch is set to INTERPRET,all oper-

ations are automatic unless auto-feeding is interrupted
(see Reed-Relay Wiring Diagrams):

1. Pick interpret relay and hold (Section 11A).
2. Deactivate print suppress (Section 14B).
3. Energize print sense magnet (Section 12B).
4, Energize punch suppress magnet (Section 12B).

L Operating Plate Raised

INTERPRET MODE

Upper Punch
|__—— Support Shaft

“Not Raised   
   | Operating Plate

Latched

 

Lower Punch

~Support Shaft
Raised

 
      
        

5. Energize interposer magnet(Sections 2A and 2B).

6. Dummycycle.

7. Print cycle.

Whenthe punch/interpret switch is set to INTERPRET,
the interpret relay (were, Section 11A) is picked as
soon as the card lever relays are not energized. The
interpret relay is held through one of its own points
(wcer2-9) until the switch is returned to puNcH and
the card lever drops, or until the machine is turned
off. Dup 1 relays (114, 116, Section 10A) are picked
by card lever voltage through a point (wecre2-6) of the
interpret relay. A point of the interpret relay opens
the circuit to the print-suppress magnet (Section 14B )
from the print switch.

Dup 2 relay (122, Section 10A) is then picked and
held by card lever voltage. Another point (wecre-10)
of the interpret relay allows the print-sense magnet
(Section 12A) to be energized by P6 at 355° through
175° during each interpret pin-sense cycle (dummy
punch cycle). The same point also holds the punch-
suppress magnet (Section 12A), picked by crs, and
prevents punching from taking place. Another point
(wcr2-1, Section 2B) of the interpret relay applies
voltage to the interpret pin-sense contacts. Closing of
these contacts, because of holes sensed in the card,

causes interposer magnets to be energized by P5 at
86°. The unlatched interposers close the interposer
bail contacts so that at 210° of the dummycycle, the
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circuit to the escape magnet (Section 10B) is com-

pleted by P1. When the escape armature contact closes
(Section 11B), circuits are energized and cause the
punch clutch to operate for a print cycle. The escape
interlock (weri-1, Section 10B) prevents further
escapement at this time. The interposers are latched
on the punch bail, causing movement of the lower
punch extensions, which then position the print inter-
posers.

If no interposer magnets are actuated by sensing-pin
contacts, an alternate circuit (were-5 and 122-1, Sec-
tion 9B ) bypasses the interposer bail contacts and ener-
gizes the escape magnet.

Circuit Operation (Wire-Contact Relay)

The circuits described in this section apply only to the
interpreting operation on 1nM 29 Model C wire-contact
relay machines. For other circuits, refer to Field Engi-

neering Theory of Operation Manual, IBM 29 Card
Punch, Form 225-3358.

Whentwocards have been fed from the hopper and
the punch/interpret switch is set to INTERPRET,all oper-
ations are automatic unless auto-feeding is interrupted
(see w/c Wiring Diagrams):

1, Pick interpret relay and hold (Section 8A).

Deactivate print suppress (Section 6B ).

Energize print sense magnet(Section 6B).

Energize punch suppress magnet(Section 6B).

Energize interposer magnet(Sections 2A and 2B).

Dummycycle.

U
D
T
R
w
o

. Print cycle.

When the punch/interpret switch (7A, 8A) is set to
INTERPRET, the interpret relay (26, Section 8A) is

picked as soon as the card lever relay (24, Section 8A)
is de-energized (24-6, Section 7A). The interpret relay

. Stacker
Auto-Skip Auto-Feed Master Card-Lever Auto-Feed Print Switch
Switch Switch Contact Switch 

 

Punch/Interpret
Switch

Figure 12-6. Switches and Contacts
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is held through one of its own points (26-1) until the
switch is returned to puNcH and thecard lever drops,
or until the machine is turned off. Dup 1 relay (7,
Section 8A) is picked by card lever voltage through
a n/c point (26-4) of the interpret relay. A point of the
interpret relay (26-9) opens the circuit to the print-
suppress magnet(Section 6B ) from the print switch.
Dup 2 relay (8, Section 8B) is then picked and held

by card lever voltage. Another point (26-10) of the
interpret relay allows the print-sense magnet (Section
6B ) to be energized by P6 at 355° through 175° during
each interpret pin-sense cycle (dummy punchcycle).
The 26-12 point of the interpret relay holds the punch-
suppress magnet (Section 6B), picked by CF5, and
prevents punching from taking place. Point 7-1 (Section
2B) of the Dup 1 relay applies voltage to the interpret
pin-sense contacts. Closing of these contacts, because
of the holes sensed in the card, causes interposer mag-
nets to be energized by P5 at 86°. Interpret relay
points 26-3 (Section 8B) prevent picking the Dup 3
relay (4, Section 8B). The unlatched interposers close
the interposer bail contacts so that at 210° of the
dummycycle, the circuit to the escape magnet(Section

12B) is completed by Pl. When the escape armature
contact closes (Section 9A), circuits are energized and
cause the punch clutch to operate for a print cycle.
Escape interlock relays 1 and 2 (9, 10, Section 10A)
prevent further escapement at this time. The inter-
posers are latched on the punch bail, causing move-
ment of the lower punchextensions, which then position
the print interposers.

If no interposer magnets are actuated by sensing-pin
contacts, an alternate circuit (26-5, 19-5, 23-2, 23-3, and

10-4, Section 12A, 12B) bypasses the interposer bail
contacts and energizes the escape magnet.

_ Switches, Keys, and Contacts

This section describes only the switches, keys, and
contacts on the 1mm 29 Model C that apply to or affect
the interpreting feature of the Model C (Figure 12-6).

Power On/Power Off

The power on/off switch controls all power to the
machine. Machine operation can be started immedi-
ately after this switch is turned on.

Feed Key

The machine starts operating when the feed key is
pressed twice and the first two cards are fed from the
hopper to the card bed. All other cards can be fed
automatically by using the automatic-feed switch.
Single cards are inserted manually and movedbypress-
ing the feed key.

Auto Feed Switch

This switch must be on (with the stacker auto-feed
switch) to permit the automatic feeding of cards. Two
feed cycles are necessary before automatic feeding is
available.
To stop the machine manually, turn off the auto-

feed switch. To restart the machine, turn on the

auto-feed switch and press the feed keyorthe release
key. The release key can initiate an auto-feed cycle
only when the read card lever contact is made while
the machineis in the interpret mode.
Note: Card feeding is also under control of a card-

lever contact mounted on the left master pressurerail.
Auto-feeding is stopped if a jam occurs at the printing
station during interpreting.
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Punch/interpret Switch

The punch/interpret switch on the keyboard controls
the modein which the machineis to operate.

This switch, when turned to PUNCH, provides normal

1M 29 Printing Card Punch operations. With the
switch at INTERPRET, prepunchedcardsare interpreted,
punching is suppressed, and the keyboard is locked.
Mode changes can only be made whennocardis

registered at the printing station. The new operation
is started by transferring the switch and registering
a card.
Each mode of operation is interlocked so that trans-

fer between the modestakes place only between cards.
Therefore, if the switch is transferred while a card is

being processed, the change will not take place until
the end of that card.

Stacker Auto-Feed Switch

This switch must be on (with the keyboard auto-feed
switch) to permit the automatic feeding of cards. It
is automatically turned off when the stacker is full.
The machineis restarted by emptying the stacker and
pressing the feed key.

Auto-Skip Switch

This switch, under program control, is operative when
interpreting or punching. It is more efficient to auto-
skip over a number of consecutive columns than to
suppress interpreting. If the switch is off, interpreting
continues throughall fields programmed for skipping.

Print Switch

This switch controls normal 1BM 29 printing in the
punch mode. Note: In the interpret mode, this switch
has no effect on machine operation.

Master Card-Lever Contact

The master card-lever contact has been incorporated
to suspend auto card feeding should a jam occurat the
print station while interpreting. The contact must be
closed (with the stacker stop switch and the keyboard
auto-feed switch) to permit automatic card feeding.

Power Supply

The power supply used in the 1m 29 Model C has a
higher current rating than that of the standard 1mm 29.
A ferro-resonant supply is used for improved regula-
tion in the Model C. Component layout is similar to
that on the standard 18m 29.

| DANGER
i) An ac voltage of several hundred volts appears on
= the resonantcircuit.

 

Power: 115v, single phase, 60 cycle, 3.6 amperes
208v, single phase, 60 cycle, 1.9 amperes
230v, single phase, 60 cycle, 1.8 amperes.

Heat Dissipation: 720 sru/hour.
Power Receptacle Requirements: B, H (115v)

C, K (208/230v).

 

Service Aids

This manual describes maintenance for only those parts
of the 1m 29 Model C that are associated with the

interpret feature:
Interpreting failures
Punch-suppression failures
Punchingfailures

Possible faults and causes for these failures are de-
scribed in this section.

Detailed inspection of the punch unit cannot be made
with the unit installed in the machine, but the follow-

ing areas can be observed under operating conditions:
1. Solenoid plungerandbellcrank 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 determineits
action. The bed plate may be removed without remov-
ing the sense unit.
The punch-drive unit anchor bar cannot be used as

a means of adjusting punch penetration and/orprint-
ing to compensate for machine wear on the Model C.
Penetration is restricted by a 0.047” to 0.049” adjust-
ment. The areas of wear and the meansof 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:
Movethe punchbladeupto the nexthole.

interpreting Failures

Missing or incorrect characters because of sense-contact
failures are caused by:

1. Incorrect sense-unit adjustments.
2. Sticking or bent pins.
3. Sense-pin holes in the punch stripper that are

blocked by pieces of card. Grooves have been cut in
card bed to assist in the removal of card particles. Use
a thin, pointed or hooked, tool. Avoid forcing the par-
ticle down into the dust channelin the stripper.

29 FETMM (9/66) 12-7



CAUTION
Whenremoving card jamsat the print station, pull
the cards toward the master station. Be careful in
using probe-type tools to clear card jams; don't dam-
age the sensing pins.

4. Faulty connections to sense unit magnet or

contacts.

5. Dirty, bent, or broken sense contacts. No oil
should be present on the contact assembly. Clean it
if present.

6. Card skewing or other misregistration.

7. Faults in the punch drive or printing mechanism.

(These will be apparent in punch modealso.)

Punch-Suppression Failures

See “Operational Check” for method of detecting com-
plete or partial failure to transfer.

1. Incorrect punch-drive adjustments.

2. Low voltage or no voltage across the punch-
suppression solenoid.

3. Incorrect solenoid bumper adjustments.

4, Solenoid not positioned in the sameplaneas the
bellcrank, resulting in a sideways pull that causes

binding.

5. Binding bellcrank.

6. Binding transfer plate shaft.

7. Binding operating plate.

8. Excessive transfer-plate return-spring tension.

Punching Failures

Complete or partial failure to punchis caused by:

1. Weak transfer-plate return spring.

2. Incorrect solenoid bumper adjustments.

3. Binding bellcrank.

4, Binding transfer-plate shaft.

5. Binding operatingplate.

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.
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Preventive Maintenance

Installation Procedure

1. Remove the top cover and take out the shipping
bolts that lock the bed in place.

2. Check the friction-drive gear train to be sureit
is free from obstruction.

3. Lubricate the punch clutch.
4, Lubricate the punch-suppression unit.
3. Perform the operational check of the punch-sup-

pression unit outlined in “Operational Check.”
6. Inspect the unit for loose wires andrelays.
7. Check belts for %-inch deflection midway be-

tween the pulleys.
S. Compare the voltage rating on the machine with

the source voltage to be used.
9. Check the container to see if the special cE tools

necessary for maintenance of this feature are avail-
able:

Part 361730, 0.047”-0.055”slip gage
Part 361732, 0.049”-0.055” slip gage
Part 338499, Sense pin alignmenttool

Protect the edges of these precision tools from damage
and be careful not to bend them. Keep them wrapped
in a lightly oiled cloth.

Maintenance Routine

The standard 18M 29 scheduled maintenance applies
also to the 18m 29, Model C. Additional service re-

quirements for the Model C are included in Figure
12-7.

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.”

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 plastic 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 1mm 6. 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.

Pin Sensing Unit: Do notlubricate.

 



 

 

 

 

 

 

     
 

 

Unit or Freq.

Code Routine (wks) Lubricate-Clean Observe

6 Punch 52 Lubricate the transfer plate and shaft, Check connections to sense unit. Check
Suppress operating plate pivot pins, lower punch for free movement of sensing pins and
Unit support pins, solenoid bell crank and punch suppression mechanism. Check

bell crank arm pivots. Clear card dust condition of moving contacts.
and chips from the punch station
pressure roller, and from the slots in
the punchstripper.

1 Feed Clean moving parts and base. Lubricate Check for worn belts, linkages, cams, and

2 Print gears, cams, pivots, bearings, oil wicks, bearings.

3 CB 22 motor and friction drive.
4 Punch
3 Drive

Cleaning and lubrication of special features or other additional electro-mechanical devices should be scheduled
with basic scheduled maintenance.

Lubricate punch clutch and clear card dust from the slots in the punch stripper in conjunction with 01 calls.

Test the operation of the punch suppression unit and general machine operation after completing each scheduled
maintenancecall.  
 

Figure 12-7. Preventive Maintenance Routine

Operational Check

The operational check of the punch-suppression mech-
anism must be made before the machineis released
for customer operation. Do this to make sure holes
are not repunched, creating dust or off-registration.

Check correct operation of the punch-suppression
mechanism, by the following method, after each main-
tenance call involving the punch-suppression mecha-
nism or circuits, and according to the preventive

maintenance schedule.

1. Turn the auto-feed switch off, and turn the in-

terpret/ punch switch to PUNCH.

2. Punch the first card with all keyboard characters.

3. Turn machine poweroff.

4, a. Reed-relay machines:
Movethe wire in wcr2-1 N/C to WCR2-1 N/O.

b. Wire-contact relay machines:
Remove Dup 3 relay (R4).

5. Turn the machine on, and turn the interpret/
punch switch to INTERPRET.

6. Register the punched card at the read station and
register a blank card at the punch station. Observe
that the pin-sensed information is printed on the blank
card and that no holes are punched.

7. Turn off machine power and replace the wire
movedin step 4.

It is possible for the coil of the punch-suppression
solenoid to be open-circuited without being detected
during machine operation. Carry out this operational
check regularly, to be sure punching is suppressed.

Checks, Adjustments, and Removals

interpret Sensing Unit

Adjustments

The following adjustments can be checked and made
with the pin-sense unit (Figure 12-1) installed in the
machine. Check all sensing-unit adjustments with
power applied.

1. Turn the main-line switch off.

2. Using a strip of card, insulate cam P7 which is
closed at latch time.

3. Place a blank card between the die and the
stripper.

4. Turn on the interpret switch and the main-line
switch.

5. Turn off the motor switch.

6. Release the punch clutch and turn the index to
10°. This puts a 50 ohm resistor across P7 in series
with P6. As a result, about 18 volts are applied to the
pin-sense magnet.

Do not turn the punch index to P5 time (86° to 166°)
during this procedure as this would energize all in-
terposer magnets.

7. Check for a clearance of 0.12” between the arm-
ature and the core (Figure 12-8). Use three strips of
card cut to approximately 1 inch as a gage. Two

strips should go with no drag; three strips should have
a slight drag. Loosen the four mounting screws, and
shift the magnet to obtain this adjustment. If the
magnet location is changed, recheck both the 12- and
the 9-ends. It is possible to check the 12-end through
the print-unit area.

29FETMM (5/67) 12-9



 

  

  

pests , .012" .020"

C= ee).

in,

7

LSSS a,
as — —=-—7)

=

  

 

  
- Card 

Figure 12-8. Pin-Sense Unit — Blank Card

8. Check for 0.012” to 0.020” air gap on all con-
tacts (Figure 12-8). Two cards cause no drag; three
cards cause slight drag. Loosen the two mounting
screws and shift the contact molding assembly to ac-
complish this adjustment.

9. Remove the blank card and turn the main-line
switch on and off intermittently (about 18 volts
applied to the sensing magnet). The contacts must
fully operate at this voltage. If any failures occur, re-
move the contact assembly and form the failing con-
tact downward. As a final check, with the power off,

measure the contact tension with a gram gage. The
contact strap should move away from the adjusting
screw with a minimum of 22 grams tension (Figure

12-9).
10. With the powerstill off, remove the card insulat-

ing P7 and turn on the motorswitch.
11. Remove the card. Turn the power on momen-

tarily. The contact-spring assembly should havea vis-
ual air gap from the armature when the armatureis
held on the core. This ensures correct wiping action
(Figure 12-10). Relieve the tension in the contact
spring if the air gap is not present.

12. The sensing pins must be inside the lower face
of the die when the armaturesare not attracted (Figure
12-3). Use the thickest feeler gage possible between
the die and the stripper without creating excessive
drag. Run down the top adjusting screw until the
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To Cause Contact
Strap to Break Away
from Adj. Screw

Minimum of 22 Grams at Tip of Contact

    
  

   

   

Gram Gage

   

Observe

Contact

Lift Here

  

 

       Contacts

Closed

Armature

On Core

  

Figure 12-10. Pin-Sense Unit — Hole Sensed

sensing pin just contacts the feeler gage. Back off the
screw ¥% turn.

13. Run a card through the machine in the interpret
and punch modesto check for correct operation.

Removal

The sensing unit and the punch unit cannot be inde-
pendently interchanged or replaced. Each punch die
and stripper is matched to a sensing casting during
manufacture.

For example, replacing the sensing unit makes it
necessary to replace a matched punch unit; conversely,

 



replacing the punch unit makes it necessary to replace
a matched sensing unit. However, any component part

of these units can be replaced except:

Sensing Casting, part 594118, in the sensing unit.

Die, part 594116, in the punch unit.

Die Guide Casting, part 594122, in the punchunit.
Note that the punch drive arms must be replaced in
matchedsets (B/M 5404032).

1. Loosen the screws holding the sensing unit top
plate. Slide the sensing-pin aligning tool over the heads
of the sensing pins between the pins and the armatures.
The tool aligns the sensing pins to make replacement
of the sense unit possible.

2. Loosen the wire ribbon guides.

3. Remove the three screws holding the sensing

unit.

4, Ease the sensing unit away from the die. Make
every attemptto lift the unit straight up to avoid dam-
age to the tips of the sensing pins.

Replace in the reverse order, with the sensing-pin
aligning tool in place. Do not damage the sensing pins.

Master Card Lever Contact

Adjustments

The following adjustments are similar to those for
the standard 18m 29:

1. Adjust the card lever arm (pressure rail) to exert
a force of 23 to 27 grams on a card in the master bed
(Figure 12-11).

2. With this adjustment made, the pressure rail
should rest against the bed plate when no card is in
the masterstation.

3. Obtain a contact air gap of 0.015” to 0.020” by
forming the stationary strap.

4, Check for a 0.025” minimum contact rise with a

card in the master bed.

 

   

Card Lever

Pressure Rail
2015" = .020"

Figure 12-11. Master Card Lever Contact

Pressure Roll Opening (Punch Station)

Adjustment

The feed-wheel clearance of 0.025” to 0.035” on the
standard Model C machine, and 0.035” to 0.040” on

the Model C with high-speed skip, cannot be checked
from the left side of the punch die and stripper. In-
sert the feeler gage from the right side of the punch

die and stripper.

Punch Unit and Punch Support Assembly

Home-Position Definition

The home position of the punch support armsis 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 differ-
ences 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 removedorif its fixed lo-
cation changes, the punch supports must be returned
to within approximate homeposition.

Proper adjustments to the homeposition of the punch
unit and the punch drive unitare critical for correct
machine performance. Because of the related mechan-
ical linkage between these units, any adjustment to the
home position of the punch drive arms will affect the
homeposition of the punch supports.

The punch-suppression mechanism adjustments en-
sure that the operating plates will transfer completely
when the machine is in the interpret mode. The oper-
ating plates must latch fully into the mounting plate
(Figures 12-5 and 12-12) to ensure that the pin in the
lower punch support has free movement in the oper-
ating 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 ( Figure 12-13).

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 1mm 29 Model C is manufactured
to hold the alignment of the punch drive arms with-
in 0.006”. These are much closer tolerance limits than
are necessary for other models of the mM 29. This
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leaves 0.002” in which to set the anchor bar adjust-
ment.

Do not attempt to energize the punch-suppress
solenoid when the machine is operating (manually or
auto-duplicating) in punch mode.

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 0.047” side of gage 361730 between the sup-
ports 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 attracted and movementis stopped by the
transfer plate. (Figures 12-5, 12-12, and 12-13). Re-
peat this procedure using the 0.055” side of gage
361730. If this condition cannot be met, adjust the
mounting plate assembly (Figure 12-4).

2. Check carefully that the operating plates can be
freely moved by meansof the transfer plate. Any indi-

 



cation of the slighest bind must be investigated and
corrected.

3. With the operating plates in the interpreting po-
sition, check that the lower parts of the punch-support
assemblies can operate freely in the vertical slots of
the operating plates.

4, With the punch-suppress solenoid manually oper-
ated, adjust for 0.001” to 0.005” clearance between 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 paperclip or a similar device
and ten times blade on the CE gramgage.

6. Operate the solenoid plunger manually and check
to see that the transfer plate fully returns the oper-
ating plates to homeposition.

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, loosen the two screws
in the pin-bail drive link, and loosen the punch drive-
unit and anchor-bar adjustment. Push all punch-sup-
port assemblies upward against the punch operating
arms to take up theslack. Insert gage 361730 between
the punch supports and the punch drive-arm guide
comb with the 0.047” side of the gage under the step
of the punch supports (Figures 12-12 and 12-4). Ad-
just 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 attempt to insert
the 0.049” side of gage 361732. It must not pass under
any punchsupports, except with extreme drag. Repeat
this procedure until this condition is met.

Nore: 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 29.

Make an operational check of the punch-suppression
mechanism before returning the machine to the
operator.

Punch Unit Removal

Before removing the punch unit carefully check all
other possible trouble causes and be thoroughly fami-
liar with information in this manual. Lubricate the
punch unit carefully whenever it is removed from the
machine for any reason.

1. Remove the sensing unit.
2. Remove the vertical-drive-rod guide plate. Re-

move the cover interlock switch and the mounting
bracket.

3. Remove the print unit and the print ribbon. Refer
to “Print Unit Removal” in Field Engineering Mainte-
nance Manual, IBM 29 Card Punch, 225-3357.

4. 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.

5. 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 orthe
two screws holding the solenoid yoke to the mounting
plate. The solenoid adjustments 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
adjustments 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.

6. Remove the four mounting screws and pull the
print interposer assembly and punch-support guide
plate from the punch extensions. Keep the horizontal
shift slide compressed to prevent displacement of the
interposer androllers. A rubber band can be used for
this purpose.

7. Remove the eject unit, master-station upper plas-
tic guide, master and detail 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.

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 surethat the sole-
noid assembly locates correctly on the pin of the trans-
fer plate shaft.
Makesure 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.
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Punch Support Assembly Removal

1, Removethe punch unit.

Removethe lower guideplate.

Removetheretaining pin plate.

Removetheretaining pin.

Removethe punch support assembly.

Removethe punch.O
w

ek
Ww
W

bd

Replace in reverse order. Make sure that the exten-
sions run freely in their guides. Also, make sure the
transfer plates operate freely.

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 ( part 5404032) should be installed when
a punch drive arm has to be replaced.

Removal and replacement procedure is the same as
for the standard 1Bm 29.

12-14 (9/66)

Armature Assembly

Removal

1. Remove the sense-magnet terminal block.
2. Loosen the three mounting screws.
3. Insert the sensing-pin aligning tool over the heads

of the sensing pins.
4. Remove the three mounting screws, the contact-

adjusting screw mount, and the contact assembly.

Replacement

1. Make sure all the pins are aligned by using the

aligning tool.
2. Install the contact assembly, the contact-adjusting

screw mount, and install (loosely) the three mounting
SCTeWS.

3. Press the contact-adjusting screw mountto ensure

that the sensing pins are in their guides. Do not force

the pins into the guides with the mounting screws.
4, With the pins in the guides, remove the aligning

tool, and tighten the three mounting screws.
5. Check each contact strap individually to make

sure that no pins are binding in their guides.

 



Special Feature Compatibility

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix A.

The special features described in this manual provide
additional flexibility for applications requiring special
handling on the 18m 29 Card Punch. Thesespecial fea-
tures are compatible in groups as shownin the follow-
ing chart:

Feature Model A B C

Variable Length Card Device X x X X X

Interspersed Gang Punch X X x X X

Auxiliary Duplication X X X Xx X X Xx X

High Speed Skip x X x X X

Character Inhibit X X X X X Xx Xx X X X

Mutilated Card Feed X X X X Xx Xx X X X X

Reading Board Extension X Xx Xx Xx X X X xX X xX

Card Lifter X X X X Xx X Xx X X Xx

Master Card Insertion x Xx x X x

SC Modulus 10 x Xx

SC Modulus 11 X X

SC Number Generator X X X X            
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Appendix B. Wiring Diagrams

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NAME SECTION PART NO. LOGIC NO. PAGE

Power Supply 50 Cycle (Mod C) .............. _—— 5373567 00.29.01.1 B-3

_ Power Supply 60 Cycle (Mod C) .............. ——— 5373568 00.29.01.1 B-4

Character Inhibit Feature......................J 5462479 | ——— B-4A

Numeric Keyboard and Interposers/Aux Dup
(Mod A) 1.0.0...cceee 1, 2 5373564 00.29.02.1 B-5

Numeric Keyboard and Interposers/Aux Dup
(Mod B) .......0.ee 1,2 5404279 01.29.02.1 B-6

Numeric Keyboard and Interposers (Mod C)...... 1,2 5404101 02.29.02.1 B-7

Numeric Keyboard and Interposers/Aux Dup
(Mod C) 1...eee 1,2 5404102 02.29.02.1 B-8

Numeric Keyboard and Interposers (Self-Check
Mod 10 & 11)........0 0.0.0.0... 0.00... 1,2 5400965 03.29.02.1 B-9

64-Character Keyboard ....................00.. 3,4 5373554 00.29.03.1 B-10

Card Feed, MP, Clear, Release/MCI (Mod A).... 5,6 5373562 00.29.04.1 B-1]

Card Feed, MP, Clear, Release/MCI (Mod B).... 5,6 5404271 01.29.04.1 B-12

Card Feed, MP, Clear, Release (Mod C)......... 5,6 5404103 02.29.04.1 B-13

Card Feed, MP, Clear, Release/MCI (Mod C).... 5,6 5404110 02.29.04.1 B-14

Card Feed, MP, Clear, Release ( Self-Check
Mod 10&11).........00000 0000000000000 e. 5,6 5400967 03.29.04.1 B-15

Card Feed, MP, Clear, Release/MCI (Self-Check
Mod 10 & 11)...20ee 5,6 5400968 03.29.04.1 B-16

Keyboard Restore/MCI (Mod A)................ 7,8 5373563 00.29.05.1 B-17

Keyboard Restore, Prog Sel, Cd Lev/ MCI (Mod B) 7,8 5404272 01.29.05.1 B-18

Keyboard Restore (Mod C).................... 7,8 5404108 02.29.05.1 B-19

Keyboard Restore/MCI (Mod C)............... 7,8 5404113 02.29.05.1 B-20

Keyboard Restore (Self-Check Mod 10 & 11)..... 7,8 5400969 03.29.05.1 B-21

Keyboard Restore/MCI (Self-Check Mod 10 & 11). 7,8 5400970 03.29.05.1 B-22

Eiscape Magnet, Dup, Skip/VLC (Mod C)........ 9,10 5404104 02.29.06.1 B-23

Escape Magnet, Dup, Skip/VLC (Self-Check
Mod 10 & 11l).... 2ee. 9,10 5400971 03.29.06.1 B-24

Punch Clutch/HSS (Mod A)................... 11, 12 5373570 00.29.07.1 B-25

Punch Clutch, Esc Intlk, Alpha/HSS (Mod B).... 11,12 5404277 01.29.07.1 B-26

Punch Clutch (Mod C)..............0.0...0... 11, 12 5404105 02.29.07.1 B-27

Punch Clutch/HSS (Mod C)................... 11, 12 5404276 02.29.07.1 B-28

Punch Clutch (Self-Check Mod 10 & I1)........ 11, 12 5400972 03.29.07.1 B-29

Punch Clutch/HSS (Self-Check Mod 10 & 11).... 11,12 5404278 03.29.07.1 B-30

Print Feature (Mod C)...................0.... 13, 14 5404106 02.29.08.1 B-31

Interspersed Gang Punch ...................... 15, 16 5373569 00.29.08.2 B-32

Aux Drum Prog Sensing Cont (Self-Check Mod 11) 17,18 5400973 03.29.09.1 B-33

Self-Check Mod 11 ............000000... 00004, 19, 20 5400974 03.29.10.1 B-34

Self-Check Mod 10 .........0000000.0.....0.0.. 19, 20 5400975 03.29.10.1 B-35

Self-Check Mod 11 .......0.0..0.0.. 000.000 eee eee 21, 22 5400976 03.29.11.1 B-36

Self-Check Mod 10 .............0.00000.000.0.. 21, 22 5400977 03.29.11.1 B-37

Self-Check Non-Gen Mod 11l................... 23, 24 5400978 03.29.12.1 B-38

Self-Check Gen Mod 11...................0.... 23, 24 5400979 03.29.12.1 B-39

Self-Check Gen Mod 10............. 0.000000. 23, 24 5400980 03.29.12.1 B-40

Location Chart (Mod C)...................... —_—— 5404107 02.29.09.0 B-41

Keyboard VLCD & Cam Reference (Mod C)..... a 5404109 02.29.10.0 B-42

Location Chart (Self-Check Mod 11)............ oe 5400981 03.29.13.0 B-43

Location Chart (Self-Check Mod 10)............ —_—— 5400982 03.29.13.0 B-44

Self-Check Mod 10..........0..0000..0..0.000... —_—— 5400983 03.29.14.0 B-45

Self-Check Mod 11 ..........0..0......0.000005. ——— 5400984 03.29.14.0 B-46
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W/C Auxiliary Duplication (Aux Dup) .......... — 5405965 a B-47

W/C Master Card Insertion (MCI) ............. ——— 5405966 ——— B-48

W/C Interspersed Gang Punch (IGP) ........... —-—— 5405967 ——— B-49

W/C High Speed Skip (HSS) ...........0...... ——— 5405968 oe B-50

W/C Variable Length Card Device (VLCD) ..... — 5405969 —_—— B-51

W/C Self-Check Mod 10 and 11 Numeric
Keyboard, Interposer Magnets, Pin Sense ...... 1,2 5405919 ——— B-52

W/C Character Inhibit Feature .....-...---5----. - I 5462478 —_—— B-52A

W/C Mod C Numeric Keyboard, Interposer Mag, : - ;
Pin Sense and Print Sense ................... 1,2 5405972 ——— B-53

W/C ModA,B, C, 10 and 11
64 Character Keyboard ..................... 3,4 5405944 ——— B-54

W/C Self-Check Mod 10 and 11 Card Feed,
Prg Select, Print .............00...0.....00.. 5,6 5405920 ——— B-55

W/C Mod C Card Feed, Program Select, Print,
Interpret 2.0.0.0...ee 5,6 5405973 —_—— B-56

W/C Self-Check Mod 10 and 11 Dup, Clear,
Release, Card Lever ....................... 7,8 5405921 _—— B-57

W/C Mod C Dup, Clear, Release, Card Lever .... 7,8 5405974 —_—— B-58

W/C Self-Check Mod 10 and 11 Punch Clutch,
Multi Pch, Alpha, Keyboard Restore .......... 9,10 5405922 ——— B-59

W/C Mod A and C Punch Clutch, Multi Pch,
Alpha, Keyboard Restore ................... 9, 10 5405914 ——— B-60

W/C Self-Check Mod 10 and 11 Skip, Escape
Magnet ......eetee eed 11, 12 5405923 —_—— B-61

W/C Mod C Skip, Escape Mag ................ 11, 12 5405975 —— B-62

W/C Self-Check Mod 10 Multiplier ............ 13, 14 5405930 ——— B-63

W/C Self-Check Mod 11 Multiplier ............ 13, 14 5405924 —_—— B-64

W/C Mod C +48 Volt Net ................... 13, 14 5405976 ——— B-65

W/C Self-Check Mod 10 Adder ................ 15, 16 5405931 —_—— B-66

W/C Self-Check Mod 11 Adder ................ 15, 16 5405925 ——— B-67

W/C Self-Check Mod 10 Error, OK ............ 17, 18 5405932 — B-68

W/C Self-Check Mod 11 Error, OK ............ 17,18 5405926 ——— B-69

W/C Self-Check Mod 10 Self-Check Gen,
Transfer and Add Relays ................... 19, 20 5405933 a B-70

W/C Self-Check Mod 11 Transfer & Add Relays .. 19, 20 5405927 ——— B-71

W/C Self-Check Mod 11 Aux Drum Sensing
Contacts 2.0.0.0. 0.00.0 Feces 21, 22 5405928 —_—— B-72

W/C Self-Check Mod 10 Component Location
(Sheet 1 of 2) 0.00.00.0ee, 21, 22 5405928 —_—— B-73

W/C Self-Check Mod 10 Component Location
(Sheet 2 of 2) 0...ee, 23, 24 5405928 —_—— B-74

W/C Self-Check Mod 11 Component Location .... 23, 24 5405929 —_—— B-75
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LOCATION CHART
MODEL C

~ “0 VOLT NET o2 .29 09.0
oO KEYBOARD RESTORE
— PCH STA REG PS TB2-4
2 LATCH MAG O O PI COM BAIL CONTACT OP — Coty

iA CARD | 112-6 OP
O ; SECT 9A

© CF CLUTCH MAG bt
+48V POWER SUPPLY

cl
TB2-5 ARC WCR WCR INT MAG COM §

SUPP 1} PICK «2H
COM COM

O O-——— K) INT MAG COM 6 PROG 2 ESCAPE ARM CONT
KEYSTEM1INT MAG COM 3 STEM OP PROS pte

INT MAG COM 4 KYBD RESTORE
BAIL CONTACT WCR 2-5 OF

P
| CF LATCH MAG 7 N/C © WCR 2-4 OP

peut PROG | KEYSTEM

REMOVE FOR SUPPRESS MAG WCR 2-6 N/O

HSS oN CLEAR SW

BACK 2391158 JB «RECTIFIERS

space RECT NO. SECT RECT NO. | SECT

WCR 2- E14 ORI 2A HOCR IO BA
224 ICICR2 13A THR 148

WCR3-20° KEYBOARD RESfORE OICR3 QA TI3CRI0 SA

BAIL CONT NC | TOICR4 13A TVSCR2B BA
RELEASE COMMON TORS 7K TIACRI a

829 223 ERROR LATCH 42 TOTCRS 13a tn aCRD 8
RE JOICR? 2A 1V7CRI 68—> >-—< Omron)KEYBOARD RESTORE PUNCH UNIT TERMINAL : 5

MAGNET BLOCK FACING WRINKLED LUGS CRS TSA VV7CRz iE
TCR, 28 1I7CR: 3

FEATURE REED RELAY LOCATION srace (m mn ToreRIGA aa TVR: —

RELAY NO.|con] tt] 2] 3 @ 5 6 |PARTNO, [SPACE 12, 1 OCR| TGA 120C8 $6
| lg blomac OPCRI 2A 120CR10 13A
MCT 19 6A 6A 78 7B 5A 5B 7A 766076 c ON O% CR2 ISA 122CR1 108
Ux. DUP 30 28 2 16 2B {| 7660735 Wi a @ {COMM 2CR3 28 124K 108 TIA

H5S-} AND 2 NOYE Xtil 0} 0 @l)-9mMAaG QCR4 3

CD LEVER 25 68| 9B 766086 ‘fa oo O2CR5 28 124CR08 IDA

PROGRAM SELECT [105_| 8A 9A 9A 118 118 766073 ala a COMMON G2CRS Altech Zp
CLEAR | o7 63 68 6A SA] 68 5A 68 766076 O s = ieEs u
CLEAR 2 oa 4a 53 5A 68 6B 766073 3Ija © 2 > . ae A
CARD LEVER 10 eB 9 BA 5A 766073 4}/a 6 O2CR x eis OB
® PRINT 1) 14a [14a 148 148 765073 sla o Bie 3 - 24ER10 68
CARD LEVER 12 8B 98 5A 1A 9A 766076 ne = os . ‘
MULTI PUNCH 13 6A 5A J0B % 9A 1OB VIA 766075 64a mh =a 128CRB 3
DUP 14 104 7B 98 108 10A 766073 7/0 © oe = ,
PROGSELECT m5 6A 6A 98 98 9A 9A 7660762" INTERPOSER }1OSCRS Aja 10
DUP 116. 10A 10A 1tA 128 10A 766071 MAGNETS =} mm ml INTERPOSER Ne 5 a 30CR1C3 104
SKIP 7 108 78 765086 ** 9|m wlpanconr se > 2c a
DUP 2 20 10A 18 10A 10A __|766073_| 38 oe
RELEASE 68 10 68 5A 78 98 766076 °* 32cr3 108
DUP 2 22_[_10A 93.1 1A 6A |10A 766073 °° RESISTOR AND CAPACITOR WICRI10 14A 34CR10 108
SKIP. 23 08 98 138 9 {10A [12A 98 766075| LOCATION LISCR10 148 130CR1 98
ESCAPE INTERLOCK 131 2A 12A IIA 1OA_ {TOA 108 76607: PART NO./RES CAP NO, SECT
KeR ELIMINATE 126 10A 2A 2A 766080 597682 TTSRIO BA

RACE RELAYS ARE MANDATORY IN THESE POSITIONS 317428 26R1 } 9
301149 20R2 j '

CONNECTOR CHART [217077 20C4 18 PRINT

mPa Ts fe fot us frase — vers ;
L 148 1A %8°* 2A 350788 RI 1150 20W| 12A
9 6A 2A 1B 9A TA 3347750
3. 78 NIA GAs 12A iA |

Z 2A 26 THs BA i08** TA
4 1B SA oR 10A TA PART NO, COtL 2 3 4 § 6 RACE sus |

. TK KT 9K TA R OHMS RELAY 9 RELAY # o 4

] os “ 6 an oe He 76607) 3460 N/O|N/O|N/O!N/O 766071 765700 j

$ oA 0A

|

2B°* BA TTIA TA 73 3460 N/O|N/C

|

N/C IN/O 766073 765722 KEYBOARD 80-OO
2 rv eeeet ea 5 B5075 1940 N/O|N/CIN/CIN/C [N/CIN/O 766075 785725 RESTORE
0 1 ae 5 8 9A 18 766076 1940 N/O IN/OIN/C [N/C [N/O[N/O 766076 765726
Mt te a wi 766086 7385 N/O F606 765825 70-@| CO- }
12 : 766030 5735 LN/C INZE 766080 765816
13_j6A°* _28_| _5A_|_98_| 10A 18 CARD FEED (CF) CAM14_( 28 28 38 118 6A (CF) CAMS {
15 98 98 SA 9A 2A 6A NO. LOC PART NO. M B WCR 2 '
16. 2A 28 38. 118 58 A T POS LOG 4 0065
7 8B 9A 9A 9A 2A 7A 2 58 309630 3550 F 180° + 1 28.

3 {2A 2A U8 88 3. 7B 30963) 7°22 1s0°t § 2 58 !
9 98 IA 10A 18 4 7B {309631 16°52 96° § 3 é ESC MAG 50-00 d

20 2A 58 OA ||C8 1A 5 T2A 311384 30°2 450% 5 4 8B
2 a 68 108 98 108 138 ’ 8
22 2A] 24 8A 10A 98 PUNCH (P) CAMS i 10a 4@-0\0 ® d
23. 5A 98 ea * #(<58 . NO. LOC PART NO. M B : On

26 98 2A SA 108 8B > 1 12A_ 30963¢ 210° 30° B 148 |
25 {7Ass] 18 8A 6A 2A 38 2 1A 309634 14 t 3 7Pt 3 9 NA \
126 28 LE 58 3_ 9A 227694 10° ¢ 6t 3 10 [_12A 5 | | oo°
27__|7A°* i) vA 7A‘ a 38 4 10a 309630 175° + a55C2 7 } 5B
28 28 A_| 9A 28°* 5 8 307629 86° ¢ < 166o4 12 12A i
29 BA 5A 198 124 6 12A 309630 3550 + - 1759+ ? NA PUNCH CLUTCH 20 o 6
30 28 7A 128 7 2A 313414 262° ¢ ° 600+ . H i1A ARC SUPPRESSION

*LOCATION IS SHOWN ON RFFERENCE PAGE 9** NOTEXD 7 1@-@\o O- éARC SUPP ASSEMBLIES ( NOTE ZI) a b \c lef
WIRE CONTACT RELAYS NOTESARC SUPP Joc

MAG PART NO, RELAY NO. COlt 1 2 3 4 paRTNG:, AI ARC SUPPRESSION ASSEMBLIES WITHOUT LOC ARE
DIODE ASM 5400887 LOCATED ON ARC SUPPRESSION T8.
KYBD REST BAIL CONT 5372368 1A ESC INTLK ' 2A 108 12A 328273 XXIE THESE POINTS DO NOT APPEAR ON STANDARD PAGES.
INDUCTOR ASM S4G0916 ; ALPHA 3 128 [128 (98 TAT 196208 THEY APPEAR ONLY ON FEATURE PAGES.
CAPACITOR 5400889 ALPHA RELAY LOCATED INSIDE KEYBOARD ATI _HSS RELAY POINTS ARE ALL LOCATEO ON HSS LOGIC PAGE.
PCD FO CLUTCH MAG 2160917 6A INTERNATIONAL BUSINESS RACHINES CORP, || oare cHance no. || SATE cnanat mo. || nore BtveLopment ao. |,
RESISTOR ASM 5400888 RANE! SYSTEMS DIAGRAM | 7-13-65 205333 i 1 K PRIRT Te ERG. SPTC. BB. &

ESC_INT RLY 347820 12A 29.09, —Hhaoctes 1203425¢ f 4 995291 2
CAPACITOR ASM (SHORT LEAD ) 5400890 ! { =
CAPACITOR ASM | 315962 205542 i | ©
RESISTOR ASM 129186 205632

i | 02.29.09.0

29 FETMM (9/66) B-41



 

 

 

 

 

 

 

      

 

 

   
 

 

 

 

 

 

 

 

 

  
 

 

 

   

 

  

 

 

 

 

 

    
 

 

 

   
  
 

 

 

 

    

 

 

 

 

 
  

 

 

 

      
 

 

 

   
 

 

 

 

 

 

  
 

 

 

 

    
 

  
 

 

 

               
 

  

  
 

  

 
 

  

        
 

O~& 027710.0
+ REED RELAY

2 KEYBOARD VLCD & CAM REFERENCE
LS) MODEL C

MECHANICAL TIME CHART

CARD FEED MECHANISM

0° 30° 60° 90° 120° 150° 180° 210° 240°) 270 300° 3207) 360?
1 t t iu ' t ‘ 1 ' '

CARD CARD FEED CLUTCH LATCHES AT O°
FEEO CLUTCH 1 I } 1 L I i l oy {

STEM GRAPHIC CARD CODE BAILS LATCHES 60 RPM : T T || :

POS - 2.78 MS | | |
ALPHA NUMERIC ALPHA] NUMERIC ALPHA NUMERIC ALPHA INUMERIC 19°12 - CAPD INGAGED

oO

2 MULTI PUNCH CARD i ae, Loge | 2730 |
rt | en =

3 NUMERIC FEED KNIFE ) | _ |

4 Q + 11-8 12-8-6 13-9 12-8-6 17° CARD AGAINST GUIDE . ENGAGE"
5 A 1D. 1503 | 1° RAIL NEXT CARD

: °o
| 73

6 @ ‘ 8-4 8-3 9-7 B-2 CARD ALIGNER =. mee lee ee | — | mee |e 7
- (VERTICAL ALIGNMENT) +

7 z 0-9 1-1 ,
360°

8 Ww - 0-4 0-8-5 V4 14-8-4 x 25° 65° ~ CARD REGISTERED ENGAGES
. . 1 ’ 80° 120° we

10 % , 0-8-4 0-8-3 14-9-7] 14-8-2 PUSHER FEED CaroPLEAS —tt '

> . - (FOR DETAIL CARD) a aa
VW x 0-7 0-8-7 14 14-8 Xx x 9° 22° 45° 60° - CARD GRIPPED
12 E ) 12-5 1-8-5 15 10-8 x x jo

+ enrsrea _ { |

13 D 19-4 B-2 15-7 8 x | 7 | | :
. PRESSURE ROLLS 1 I i i4 ‘ 1-8-4] 11-8- -9 - x —_—, |

: e- 83! bx? x (ON FEED WHEELS) | |
15 C ’ 12-3 8-7 15-5 8 x

18 ¢ 11-9 17-8-2 {113-11

|

12-8 x 5°48' = CARD ENGAGED & STARTED

7 F 19-4 11-8-6 15 10-8 x x 33°29! ~ CARD REGISTERED

18 < . 12-8-41 12-8-3 9-7 8-2 x x INSERTING ROLL ) |
(FOR MASTER CARD) | |

19 Vv 0-5 6-8 1 8-6 x |
° i

20 T 0-8-2 0-3 0-8-2 14-5 14-8 x B13" - CARD STOP DOWN |
21 G —  |[tz-7 1-8-7 His 10-8 x x CARD _ S9PAT" ~ CARD STOP UP ; |
22 MASTER CARD x x REGISTER STOP — ‘

(FOR MASTER STOP) | | |
23 B 12-2 11-8-2 15 10-8 x x °

- CARD STAR
24 Y | 0-8 12-8-7 1-9 12-8 x 5 CARD STARTS

o -
25 H ' 12-8 . 15-9 a4 | 45° - CARD IN STACK POSITION

= - EJECT ROLL [619 = CARD RELEASED |
26 pup

.(FOR CARD TO BE STACKED) a 4 :
27 N ( W-5 12-8+5 13 12-8 x x i Or91 ~ CARD STARTS

28 U 1 0-4 1 1-7 x 3 :

29 J 4 Wl 4 13-3 x 6tg |
- - | 7 : { ! :

CARD PUSHER - u oe ay | |
30 - - iW nN 13 10 STACKER !<<+h + | | | : .

31 M 7 es 7 12-7 x a !
; ! | 73° - GRIPPER OPENS |
32 2 12-9 2 15-11 x | | a3° 92 - GRIPPER CLOSES ae !
33 K 5 11-2 5 13 4 x STACKER DRUM (ate | _ 1 i .

GRIPPERS y Ne
34 / 0 0-1 0 14-3 14 5 216° - CLOSES

202° - OPENS
35 ; 8 0-8-3 8 1-9-5 & LATCHES

36 0 3 11-6 3 13 2 x PUNCH MECHANISM AT 345

37 l 6 lu-3 6 13-5 6 PUNCH CLUTCH — , ——
SPACE x x 1200 RPM 1, | | | 34 0 |38 Cc 1°. 139 MS; NON - PRINT 126° 959° | 5

39 . | 9 12-8-71 9 15-9=5 x 1080 PM opin beaPUNCHES RISE4 | |

AC p | 8 We7 42 13 12 x 1,154 MS) , | | |
41 SKIP x x PUNCH BAIL , +
42 RELEASE x x

43 AUX DUP x x

44 FELD | 345°
REGISTER x x APMATUPE

45 LL? : -or '

é PROG 2 KNOCK OFF 76°+ 5° = PIN CONTACT MAKE

47 ALPHA | 1740+ 5° PIN, CONTACTS BPE AK

48 LEFT ZEFO x x W° | 124° 24y° | | |

“9 LEFT ZERO PIN OPER CAM | —_— oer sss + ‘ t
50 PROG 1 | > || 90: 100° = PRES»URE PLATE STAPTS

OOD NUMBER BAILS ON RIGHT SIDE OF KEYBOARD " AIG | 15°

EVEN NUMBER BAILS ON LEFT SIDE OF REYSOARO PRINT CAM bee me , . pm - ‘
‘ 1 1 i

0° 3° 460° 90° 1go® 210° 240°) 270° 300° 330° 380°

\166% — PRESSURE PLATE STOP”

iBUSINESS MACHINES CORP, DATE CHANGE AC. I DATE CHANGE KO. NOTE DEVELOPMENT WO. ['JD
naa|2YSam BAS DIA "AM |? 13-65 205333 r K PRINT TO EMG. SPEC. RO. So

29,10,0. 25MAY‘66; 205639Sst~<‘<«s<‘CSS”*é‘i=CO”SSSY 895291 -.
pital WT ws"‘monty _
OF TAN ~~) ©

CHECK paaw 4-19-65 - WD

caresLEbep2eds{ene[OTTET4ORTlek a 02.22 I9.0    

B-42 (9/66)



REED RELAY
LOCATION CHART
SELF~CHECK MOD 11

RECTIFIERS (2391158)NOTE XY DIODE LOCATION [GATE 03 WIRE

 

 

 NO. NO.| NO, NO. DIOGE SECT] DIODE {SECT x.

OB 1208 20B{ 2
[. ANSPORK

2B

2B
6512 2B

BTA OR

File3

7 3

ARC SUPP P/N 328502
A {Bic 1D]

347-3 188/188) (8B

CONNECTOR CHART REED RELAY LOCATION 347-2 [1 BA |18A] 1&8)

2 SISTOR & CAPACITOR

 

 

  
       

PUNCH [P) CAMS caro FEED (cr) cams NOTE XT

2A

*+ @

FEATURE REED RELAY LOCATION
RELAY No jcon{i 2 13 [4 15 [6 | PaRTNO,
MCI 119 | 6A | 6A [78 178 [SA [SA|7B | 766076
HSS1 - 2 NOTE XVI

ARC SUPP ASSEMBLIES WITHOUT LOC ARE LOCATED ON ARC SUPPRESSION 18
ARC SUPP PART NUMBER 766073 MUST BE USED

LOC PART NUMBER 766076 MUST BE USEL
PART NUMDER 766086 MUST BE USED
PART NUMBER 2111232 MAY BE SUBSTITUTED
SUBSTITUTE RELAYS LISTED IN CHART ARE NOT TO BE USED AS PER NOTES
RM, KI AND XI
HSS RELAY POINT ARE ALL LOCATED ON HSS LOGIC PAGE
THESE POINTS DQ NOT APPEAR ON STANDARD PAGES
THEY APPEAR ONLY ON FIATURE PAGTS

 

 

 

    

MAGNET

CHANGE RO, CHARGE NO. MOTE DEVELOPMENT BO.
CAPACITOR ASM 315962 A PRINT TO ENG. SPEC. RO.

RESISTOR ASM V427486 895291

3.29.13.0,

29 FETMM (9/66)  B-43



REED RELAY
LOCATION CHART
SELF-CHECK MOD 10

RECTIFIERS (2391158) NOTE xV DIODE LOCATION(GATE 03) WIRE CONTRACT RELAY LOCATION (GATE 03}

CL é
DIODE jsECT OMe On DIODEISECT| DIoDE|secT ~

 

5
4
0
0
9
8
2

%

fO1CR2 138A} 11SCR28! 88 . 98
O1CR3 2A| | | A
fOlCR4 123A 2
IOICRS 2A FI7CRI 8B BA 7A
1OICR (3A 6A 36
QICR7 2A 1I7CR5 6B 18 49 (24B 124A, 21 A214 122A] 22: 2 Z

52 124B 12K AL 22A22A (211A) 21Al 22A) 21 A2ZTA 122A) 214A) 2) 23A(2557
C

LOCATION KEYBOARD )
OB LOCATION AN

lOICRO 2B L20CRI 6B 6B

|
22B 124A} 23A23B [248 24B24B 1248) 24B) 24Bi24B 255735

5

2

9 1228 3B [248 24B) 24Bl 24

QP 9

75

FIELD- | A
RROR 7 B {248 7A Al24A

| - 78 6A] 218103 9
03 SC-PRO- SELB79

OSCR I 32CR1_ 7B 2uA
05CR5 L _SC-REL 10A

2 24A)) GEN By 24A| 24A\23B 1238 228 238
CRIO jl | 158 24A

107CR10 134CR101 108 23A ARC SUPP P/N 328602 FEATURE REED RELAY LOCATION

2 23A/ { A 6 CO |
ET. ig01831188 9| 6A[6A] 78/72 [SA (5A[7B 766076

rricel lisa 247-1 | jie eyiealisa] [| AUX DUP|130| 2Bl1e 28 766073

 

 

CONNECTOR CHART READ RELAY LOCATION &

OIAQIA HL LOCATION

PART RES C

9
3474

1149

79

482145

OB 6607 5404 302

9A| 8B, 766076
7

 

RACE SUB
ELAY

0

76607

766
b TE XU

PUNCH {(P) CAMS CARD FEED(CF

NO ECT|PAR

ARC SUPP ASSE!}
CE PART NUMBER

ARC SUPP ASSEMBLIES PART NUMBER
ARC SUPP PART NUMBER

MAGNET ee kn LOC PART NUMBER
PART NO SUBSTITUTE R

DIODE A Sh 7 NOTES XXT, XIU
bPEST BAIL C'TI5 372348 TT HSS RELAY POINT ARE ALL LOCATED ON HSS LOGIC PAGE

NDUCTORASM [sy009 THESE POINTS DO NOT APPEAR ON STANDARD PAGES THEY APPEAR ONLY ON FEATURE
APACITOR PAGES

FD CLUTCH MAG|2

P TOR A | X PRINT TO ENG. SPEC. RO.

3.0 “aoc 895291

AP TL BUSINESS CHANGE RO. CHANGE NO. NOTE DEVELOPMENT RO.

D —- =.

03.29.13.0

B-44 (9/66)



 

 

5
4
0
0
9
8
3

+48V POWER SUPPLY

  

  

   

    

TB2-5

 

   

PCH STA R
LATCH MAG

(03.29. 14.0
REED RELAY

SELF-CHECK

MOD 10

“O" VOLT NET KEYBGARD RESTORE
EG T32-4 BAIL CONT OP

Pi COM   
   

  

   

 

    

 

   
    

 

 

 

 

  
 

 

 
 

 

 

 

 

    

    
 

           

 

 

  

 
 

 

 

 

 

  
   

   
        
 

ct

CFA SOM CF CLUTCH MAG

RO CO LEV INT MAG COM 5 CARD LEVER
23 (112-6 OP

WERE CONTAC INT MAG COM 6 Vy SECT 9A
cry Ob LAY Cl

C25 KYBD REST y £9
BAIL CONT REMOVED ’INT MAG COM & FOR HSS

PCC2 oP Py P3 P2
a wont CLEAR SW

BACK PCCT REMOVED FOR HSS My PRINT N/0 QPROG 2 KEYSTEMOF

SPACE 118 SUPPRESS MAG ARM
CONT PROG HANDLE

SoKYBO 923 3823 SW
329 REST MAG S. OPROG | KEYSTEM

22k KYBD RESTORE ) OP
weR BAIL CONT N/C
3-2 OP 6

— RELEASE COM
ERR LATCH 42 332PB
RESET

KEYBOARD RESTORE a9.
MAGNET 347-1CM

) 34 9PB
5 35 2HB {-
© 352PB |
355HB 12 ooo 19
355PB |
358HB PRINT
3capg SUPPRESS I] o@-0 ;

PUNCH UNIT TERMINAL 361HB |
BLOCK FACING WRINKLED LUGS 361PB 10 o-olo o9 >> 363HB |
SPACE | PI space 12,110 366H8 WL !

12 }@ OiMaG COM 368HB n |

;) ,% O 369HB [ La |

- 0|@ ] 1-9 MAG 371HB 9 oto d
ra } }& 0) COM 375PB
& i#715 376H8 KEYBOARD |
we 377HB RESTORE 8 O90 eo Y
& 4 |o WW r 377PB |
o 5 ja 0 > 378HB |a ,|aq P 379HB 7 oo 27 9Sloe pi
=.

= gia ©] INTERPOSER 383H8 |
9 |@ ©) Rall CONT TT |

36 3PB \. ooo\

366PB 6
375HB 368PB !
374PB 369PB 5 oo
371PB ESC MAG ’
383-1 N/C |

5400888 * 2010 ey f
\ Op 5400887 00 !

5400890 ron 000 4 |\ 6 00 | il NI

REED RELAY DATA = | "O, TO HSS , ooo
| PART NO. L} 2; 3]4 ]{5 6 HO Ze PUNCH CLUTCH !

76607| 3460 N/O|N/OIN/O|N/O or ARC SUPP 2 ore ?
766073 3460 N/OIN/CIN/CIN/O ° op 20532912} |
766075 1940 |N/O[N/C]N/CIN/C IN/C IN/O 2 ° 3
766016 [940 _[N/O[N/O[N/CINIC IN/O[N/O] Heboy Peele det g
765086 7385 N/O Sy

- L CLUTCH "0" VOLTS
COM

HSS ARC SUPPRESSION
IHTERNATIONAL BUSINESS MACHINES CORP. DATE CHANGE AC. DATE CHANGE NO. NOTE DEVELOPMENT HO. |

[kame “SYSTEMSOLAGRAM _ 28SEP65 205391 X PRINT TO EWG. SPEC. AO. -

Suis VETorange'wabii| BETES|zo5H25e 89523) S
ae 2AUCED Moret | 200665 205425E ra
Gren “65 joraw| VEThAUGéS
eavera eee 03.29 14.0
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Z REED RELAY 03.29. 14.0
S SELF-CHECK
=

MOD 1]

+48V POWER SUPPLY "O" VOLT NET
TB2-4 KEYBOARD RESTORETB2-5 PCH STA REG BAIL CONT OP

LATCH MAG
TBSd CARD

CFs COM CF CLUTCH MAG ||
CF 3 RD CD LEV INT MAG COM 5 CARD LEVER

—) 23 112-6 OP
boos WIRE CONTACT ; INT MAG COM 6 VC SECT 9A

KYBD REST t THIS POINT
Pec? INT MAG COM 4 BAILCONT [ REMOVED E9

H77S—— REMOVED FOR HSS ; CLEARSW P3 P2
BACK PCC | LATCH ———o PROGBACK tal PRINT 06 2 eVSTEM

SUPPRESS MAG
oho yy at PROG HANDLE

N23 3823N/O WER- 3-2 REST MAG PROG | KEYSTEM
B29 KYBD REST 5 OP

BAIL CONT N/C 6
332PBRELEASE COM

ERR RESET LATCH 42 C18 335PB
| 338PB

KEYBOARD RESTORE 341PB
MAGNET 344 PB

347-1CM
347-2CM
349PB
352HB 1
352PB

> 355HB COO]?
355PB
358HB PRINT

358PB SUPPRESS logo ?PUNCH UNIT TERMINAL 361HBBLOCK FACING WRINKLED LUGS 362HB 361PB j
oOspace [@ @ 362PB 36 3HB lore “FsPi SPACE 12,110 366HB UL, |12 |@ ©! MAG COM 368HB

wn i; a9 > 369HB — i
- 0 |@ / 1-9 MAG 371HB oO oHz | |@ 9) CoM > 375PB ? °Oo

= ¢ a a aes KEYBOARD |3 377HB . Boo 5

os |O 378HB
xe, |o ao g 379HB
— 7 |ao JOo1o 7 }
=

20g |@ ©} INTERPOSER
9 |® ®) Bait cont GEN ONLY {| |

384HB 63PB ob soo
383-10P 4o- 366PB t

375HB 378-10P ¢ 368PB ia Dr |374PB 369PB OT371 PB ESC MAG 5O © ?
383-INC NON GEN

ONLY
5400888 boo °4 ?

SAL |0 po 5400887 |
5400890 500 F |

000 I Tb N\

lL. 000REED RELAY DATA - oy, TO HSS 3 oo 3
t

PART NO. _ | 2 3 4 5) 6 HO Br. PUNCH CLUTCH son wy 5

766071 3460 |N/OlN/olN/O!N/O Py ARC SUPP 2 |166073 3460 N/OIN/CIN/CIN/O I 205329(2)
766075 r9u0 [NJOIN/cIN/cIN/CIN/CIN/O] yee UZ > oo766076 (940_[N/OINJOTN/CIN/CIN/O|N/O] Crary LTS la Ble d ef qTy 0 VOL766086 7385 __|N/O CLUTCH UL

COM
HSS ARC SUPPRESSION

INTERNATIGHAL BUSINESS MACHINES CORP | oare CHANGERO. |} DATE CHANGE RO. | Nore DEVELOPMERT NO.
Prawi ystemsurack,as ZBSEP65|205391 ~ | A PRINT 10 ERG. SPEC. WO, -
, vd .29.140 — . i 28.165 | 205425 _ ape 895291 S
ne wey | £AGCGS | MULE : 200EC 45. |705.425€ _ aa 2

MEER mu 2AUL65 lo xaw bye | fauuds : .- =
arreo[ Rss foaucesfemtee er? Hau eS | | 03.29.14 .0

B-46 (9/66)



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

    

 

               
 

 

    
   

 

 

   

 

 

 

  

 

 

  

 

 

  

 

   

S W/C
Om AUXIL TARY DUPLICATION =

oO AUX DUP
{+
tn

SECT 2A

MAGNESe AUX DUP
buUF A06B E _— SENS ING, r “CONTACTS

Ks B02B | B | 12
mkOne)

DUP 3 l 4—p

y | |
5 Bo2c C 1

fom|

Ne DUT A06D fo} | |

t r BO2D | o | 0

DUP 3 a 3 4h

dts ee< |j ”A y BO2E E
e Sf

lee ; aoor (2p |
< y OF

t AS BO2F Fr | 2
o Son

4h
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st

“ SECT 1A FEED Cr? CARD LEVER
KEYSTEM AO3F Al0C 47,——s A10G SECT 78

O > < K} >> t +48V

x A01B

SECT 78 ‘\ B 65° | CARD FEED
BOVE A05D Y LATCH CONTACTS

CARD FEED
wet CLUTCH MAGNET

SECT 58

AUTO ee
FEED -

5 ON
+48V ‘ ar P/N 2160917
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M COL 97 1/2-88 1/2 SWITCH
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A

A y 2 | ,CARD LEVER AOIC P/N 347820 A08BRELEASE HOLD PRG 1 PRG PRG]
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1 A02G
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SECT 1A PRG 1
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13-1 P/N 347820
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B10B 47
agp aun =

CC} —_ “=
BICC 48 ei
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B10D 46 o
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B BIOH
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FROM PRINT
INTERPOSER MULTIPUNCH (20) 20-1
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SECT 2A & 28 SECT 9B gs

of” .047 UF
21A-3

6800 PRINT
SUPPRESSPRINT §
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—| T
oN 7 mOD 10 ANU 11 8 W/C
Ww DUP-CLEAR-RELEASE-CARD LEVER-SELF CHECK
CO é
+ A09C.
Lf’ | &—o- >> PRG 2 TEST tip

STAR WHEEL 14-13 ; ao

A09) é {y= Cty
Ao >> o>? ““ AUTO DUP oe 40-6 y FG

AUTO SKIP “es
TRANSFER INLK SWITCH RIGHT
SECT 178

STAR WHEEL 6
COMMON :SECT 128 CARD LEVER

4 INTERPOSER BAIL P/N 347820

vv o—g————{ CONTACTS = G) rere
24-6 AO3 K SECT 118 : SECT 9B éSc INLK

A 9-2 A

OUP KEYSTEM P/N 347820 11A-3 330 9. 1UF ¢

O OD © ws 7 ~

16-6 37-7 “

SKIP DUP 3

TO MULTIPUNCH (OP) DuP 20 OF be
FOR STAR WHEEL FIELD DEF 8-1 “—? G.
COMMON SECT 118 SECT 11B 27

ERROR DUP }
+48V 26-6 7-1
BKSP DUP 2

8 iy

AO8F 9-6
=r}

P4 > Yemen ESC INLK i
°

M 175, PRINT HOLDB 355 DuP 3SECT 9A
(73) FIELD 1 HOLD (La |e

| SECT 218 MOD 11 LTTo

AAP A0SG BKSP SWITCH | SECT 138 MOD 10 L

$AGY)Gece)errr’ KEYBOARD
5 RESTORE

SECT 9B

ADD RELAY PICK
|. SECT 198

DUP 1
P3 7-2
C) A086 | 6809 oazur |

+48VF-— 11B-4

A=o >M5
B 65°
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KEYBOARD SWITCH -
RESTORE AOIK AON .

BAIL contact(12)-——<€—-” fe, >> p bee
NC
SECT 1A =o)

A CLEAR RELEASE
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RELEASE 17-6
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CONTACT AO2R CLEAR
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B-65° .047 UF 8

8 A0sc AN0G 24 A10K CLEAR
CF2 19 ‘SS SL Py »

SECT 6A 7? XN LT >? 7-1 0

READ CARD LEVER CARD LEVER
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on 6802 047 UF,047 U
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AOE FE BCA 24-1997-—-O
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N/C ERROR
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+ | W/C
— 7 MOD "'C'! DUP -CLEAR - RELEASE -CARD LEVER 8
o~
LO 6
© A09C AUTO DUP K-R
aA O_o. >> AUTO SKIP ELIMINATE

PRG 2 SWITCH RIGHT INTRP
9 STARWHEEL 14-3 AONE Z AOIF 26-4 6 5 Jp Ud

A09J 2 o
=~ao > < on

STAR WHEEL
COMMON FE at,

BOSF A BOBE TB32-6 1832-6

————> *4ev PUNCH INTRP SWITCH
CARD LEVER PUNCH INTRP

24-6 SWITCH SECT 58
INTERPOSER P/N 347820 (53)

+48V BAIL CONTACTS KEYBOARD RESTORE
BKSP SECT 11B SECT 98

\ AO3K ESC INTLK 2
9-2

DUP KEYSTEM
D A03J

4__9—____-->

A A

ALPHA KEYSTEM (OP)
SECT 9B

FOE B
P2 FIELD DEF A
BKSP SECT 118
SECT 9A

1B32-7 1832-7

1 UF
+48V

TO KEYBOARD BKSP 1B32-8 1832-8
RESTORE MAGNETS FOE 8
SECT 108 AO8F oo

PRINT HOLD
SECT 9A

ERROR A04Q A0SG+agy RESET BKSP
SWITCH KEYBOARD

; RESTORE
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'
Ine

F3
ayf—_——o—) A08G |

SN“.
4—o- Pf?M 5°

B 65°

CLEAR
SWITCH
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CONTACT N/C ee 17-3 ——-O
SECT 1A 6

RELEASE
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NWN 9
10“I MOD 10 AND 11

WN PUNCH CLUTCH-MULTIPCH-ALPHA-KEYBOARD RESTORE-SELF CHECK

LIN

PUNCH
CLUTCH

PY
ALPHA 22-2 op
SECT TIA SECT 128

76) SECT 128
AIOE

©19-4 N/C (FS . 32 bur

2. A
NX

Sat? | 1802 .22 UF

+48V ¢ Ceccrnee
BKsP 7

INTERPOSER BAIL
CONTACTS THRU XFER RELAY H
MULTIPUNCH 23-3 wot) SECT Op Oto
SECT 128

ESC INLK } A,

10-1 ESC INLK }TO INTERPOSER ——_
BAIL CONTACTS AUBH BLA et] HOLO COILSS *, 2N/O SECT 118 cD NOT USED

ESC ARMATURE 1832-4
SKIP AOR CONTACT ~ :
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SECT 9B Diem >> 9
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1A-4

MULTIPUNCH ur
23-1 DUP - 2
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SECT 28 t
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SECT 58
STAR WHEEL
COMMONSECT 128

ALPHA
7 PRG 2 we ee ee ee ee em

AoyD aed |
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ALPHA DuP KEVSTEM ; | ao3p1 oy KEYSTEM | om .
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A—9-——> NUMERIC MULTIPUNCH
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SWITCH 2 (4) > ()
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Zs 9 10 (W/C
O- MOD A!’ "ce in

uN PUNCH CLUTCH ~ MULTI PCH -ALPHA - KEYBOARD RESTORE

uN PUNCH
CLUTCH

AO6R

ALPHA 22-2 ovr
SECT 1A SECT 128
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O (76) SECT 128
AIOE

W-4N/C (@)
SECT 9B AI0M 12 15

ESC INTLK 2ot 18090 ur

48V ¢ Oo
eksp

INTERPOSER BAIL -
CONTACTS THRU - MULTI -

SECT128 we 32) }O MULTIPUNCH(OP) ESC INTLK 1- FOR STARWHEEL COMMON 10-1
M 135° SECT 118 - ESC INTLK 13

noe a son
>>— 6 HOLD COIL

SECT 7A ESC ARMATURE ac NOT USED
SKIP AOOR CONTACT

19-4 “NS oo ~
SECT 98 A—o- >?

1A-40 LY
MULTIPUNC H TUF

MULTIPUNCH G4 MULTIPUNCH6-3 N/C | ASL, KEYSTEM. 38 o-—2 A03M
SECT 1A ©; ESC IN‘LK 2 ~* +—_4 A PICK COIL

9-5 NOT USED

n | D2
sect 28

a PRINT _

SECT 58
STAR WHEEL
COMMONSECT 128 JN A0SN

ALPHA
7 PRG 2
I A09D |

o > v ALPHA |
ALPHA DUP KEYSTEM
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49> NUMERIC  MULTIPUNCH

8 KEYSTEM KEYSTEM :

PROGRAM
HANDLE A0BK CFA
SWITCH 2 (a4) >
RAISED +48V AO8L
SECT 128 —_o-——->0-

M 5° AO7P
+48V BKSP B 400° KEYBOARD
SWITCH N/O (26) > RESTORE
SECT 7A INTERPOSER 18 AOL

BAIL CONTACTS (35) YS =>
7.

SECT 128 / “

ESC ARMATURE TO ERROR RESET
CONTACT KEY N/O SECT 7A

SECT 9A
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I" | 12 L_W/C
MOD 10 AND 113 SKIP-ESCAPE MAGNET-SELF CHECK

STAR WHEEL COMMON
SECT 128 AUTO DUP SWITCH

AUTO SKIP SKIP
LEFT ACTH FOr Al0P 23 19

1832-2 1832-2
SKIP PRG I

A0v8 13-3 >>res >> Oy A0IG

5 Ao >> OK FletD 2
AG9H 36-2 + ESC INLK 2
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AG2A ?- ———___—
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N/C POINTS SECT 1A OR 4A ESC INLK 1SECT 118

+ 48V BKSP | nN 102) KEYBOARD 10-2
SECT VB . wl RESTORE
_ } \. MULTIPUNCH 23-1 OP P/N 5404119 SECT 108

SECT 9A ALPHA

al A13KROR PROGRAM ULTIPUNCH “
A RAM 23-2 A

26-3 OK HANDLE ite
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79)

PRINT SUPPRESS PUNCH 11
SECT 58 SECT 1A
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ae -- t ) PUNCH CLUTCH
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\ TO P2 (OP) |—>0>—(7)

INTERPOSER
BAIL CONTACTS

oa La ) PUNCH CLUTCH
3 SECT 9A B

AQ Al0F L
- AOSE >> LE oO (35) KEYBOARD RESTORE
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K ' | w/e
= MOD "'C'" SKIP - ESCAPE MAG I2

iS STAR WHEEL
= COMMON
LO) SECT 12B

AUTO DUP
PRG | AUTO SKIP SWITCH

A098 13-3 LEFT >SNS. - 1B32- B32-2 AlopPWoo >> 03 AIG /. AQIH 1832 23

5 »o— 4>. o—i ~ a F E B A
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RELEASE
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— CLUTCH

FIELD DEF BOA SECT 10A
ANG 1832-3

4 cS
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9 13 1 "i | W/C
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SECT 1A P/N 5404119
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9 1g i 14 IW/C
i MOD '"'C'! +48 VOLT NET 'O" VOLT NET

rN POWER SUPPLY

Zi
TB2-4

+ POWER SUPPLY pan RELEASE LATCH
me 3

6 P-1
TB2-5 ? A0sL Vv AAP ERROR RESET (OP) 7-7 OP N/C

SMS SINGLE CARDS cr-2 Or & ~~ y KEYBOARD PUNCH CARD FEED CLUTCH MAG
POSITIONS AO) THRU Al0 & BOS THRU 810 a7 RESTORE BAIL

Se CF-3 OP < ose contacts Op SUPPRESS |
R — | MAGNET 1-9 INT MAG
Q A04Q “Fit

Q ~ -
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B 5A 1A LIA 1B 2A 1B 6A} VA 158 20A[ 47a 13A 5B s 37 PB

C 5A 1A TIA 1B 2A 1B 72} 7A 5A 168 20A] 178 58 40 PB
D SA MCV} IA JIA 6A 2A 18 5A} 98 128 158 20A] 19A 58 (> 43 48 R

B AUX 43 PB
E 7A |oup SA IA 22A 2A 1B 7B 138 10A 163 20A] 19A 58

444 ARC SUPP COM
F 7A 48 5A TIA 11B} 2A 1B 7A} 13B 128 15B 208} 198 I3A 58 56 PB

G HA] SA 5A 1A 7A 2A 18 78 VAL SA 168 208 198 IBAT IBA 68

H HA 5A fA [19K 2A TB OAT MA 128 158 208 198 IBA 68 TB32 LOCATION
J 78 7A LIA HAL 2A 1B 9A 7A 12A 203 174 18A 5B ° Oo} 241° ere

NS NS ¢ —N iN
K 7B 7A [1A 19B 2A 1B 68 98 8B 15B 12A I7A 88 58 co of! ol wf o] of] ao

mn m m ™ on mn t
L 68 1OA] 1A 23A} 2A 1B 8B 138 108 158 208 178 8B 58 = ls t+flost oat o- a =

a —~ wn on oy a oO ray on
M 68 |Xsxipl 1OA| 1A TVLCD] 28 1B TIA] 138 10A 15B 20B 19A IBA] - 58 oO i i t \ '

kad hil iad tad uy lad od
N 6B 8B 98 IA |HSS 28 128} VIAL IOAT 128 16B 208 19A a |e a; e;eo]} a]; ele

P MCI] VIA 98 234 HSS 7B 10B TIA} 12Aq 12A 16B 208 198 S {= —{ =} =] ow ~ =
Q 5A 1081 18A [MCI 6B 88 128| 68 7B 168 12A} 198 veto Qp,~oafpoe;, rf, a), e

R 8B 108 48 JHSS 10A 7B HAE OA} 108 158 208 198 PIN] 1 2 3 4 5 é 7

At 78 12Af 11A 10A} 88 138

LEGEND B 7B 12A TIA ICA 88 138 |»

PRINT FEATURE WIRING 478 138
D HA 104

COMBINATION KEYBOARD WIRING -

NUMERIC KEYBOARD WIRING EB A TA OA 138 138
F 7B 12A VIA 10A 158 138

COMMON 8USS 2 G 228 8B

2) ;

IRTERMATICHAL BUSINESS MACHINES CORP. i DATE CHANGE WO. i DATE CHANGE NO. NOTE Devetopwent wo, {NST

AME| SYSTEMS DIAGRAM.‘ 3. JAN 671 205773-G I X PRINT TO ENG, SPEC. RO. 5

a COMPONENT LOCATION I 89529) wn
pesion] AG [iS NOV b¢| MODEL] it I

CETAIL SO

GHECKIRAS [OFT LRAW | 1D rae W
APPRO [EF GHLANOV//4 CHECK | { | f~



 

 

 

 

      
 

   

 

 

 

 

 

       
 

 

 

 

 

 

 

 

       
 

 

 

 

       
 

   

   

 

 

 

 

 

 

 

 

 

      
 

 

 

 

  
   
 

 

 

 

  
  

 

 

 

 

 

 

 

 

 

 

 

 

W" 23 1 2h W/C
ON COMPONENT LOCATION

©
=>
Ww] + 48V NET ERROR RESET - BACK SPACE - + 48 VOLTS "0" VOLT NET

PUNCH UNIT TERM BLOCK POWER ERROR
FACING WRINKLED LUGS SUPPLY RELEASE RESET KEYBOARD RESTORE

- OP SQ BAIL CONTACT(OP)
sloo SPACE 12,11 TB2-5 (PRIOR TO EC 708079) LATCH A

0 MAG TB1-9 (PS AT EC 708099) 26-1 OP
2loa COMMON

n,ogo CF-2 OP A05L sz AO4P Q “a BOBH PUNCH BO8J
>»———-O 27 PA

of OO E A05G
foo CF-3 OP 26-2 OP

2,00 BACK
INTERPOSER 4/9 4 1-9 MAG CF-4 OP 29-3 OP B SPACE
MAGNETS COMMON AOIM

4400 PCC~-2 OP 14-1 OP

5}O0 40P
P-3 OP 9-3 OP PRINT SWITCH

6, O0 OFF A05J

7} 0 ©

|

Not useo P-5 OP 7-6 OP

s| OO] \inrerPoser READ CARD 16-2 OP 26-3 OP
9 BAIL LEVER (OP)

L7L 00 CONTACTS 26-4 OP

9-4 OP

9-6 N/C

17-4N/O

19-4 OP

24-6 OP

ARC SUPPRESSION BLOCKS PUNCH CAMS DISCRETE COMPONENTS

NO.} LOC PARTNO. MAKE BREAK PART NO. FROM | TO SECT

-_ o|/s| sais 1_| 12a] 309630 180° +2° 0° + 3° 2160917 ACROSS CD —
- Olof} of] 0 20 0 3 50 FD MAG 6Aa olol al ax 2 9A 309634 135°: 3° 65° +2

PIN HAL 1B 31Aq 44A 5 1a 309629 baerr 3? 16601 2 5404119 A158 Al5G 13A

1 1A 68) 88 148 6 19a] 310255 453°. 2° $32. 3° 347820 3 NS 20-2_OP 5R
2 18 | 68 8B 148 7 198 309631 241°. 3° 166° + 2° 347820 7-6 N’O 8-SN CE 7A
3 BA BB 4B 148 347820 9-2 NO 1tA-3 BA

a OAT BB 05 347820 29 HA 29-IN O 148

CARD FEED CAMS
MAKE BREAK

NO. LOC.| PART NO. contact CONTACT

2 6A 344184 265° + 5° 65° t 2°

3 7B 315042 75° + 2° 285° + 5°
4 93 313807 5°: 2° 100° + 5°

B B

SMS SINGLE CARDS
POSITIONS AO) THRU Al5 AND

B02, 808, B10 TERMINAL BLOCK NO. 32

R
Gon 123 45678 9101112
PO A

wg NB (48
to Cc

KO
3O

HO D

FO
DD EO alF

cQ GBO AG 123456786 9 Wii3

VIEW - TOP OF OPEN GATE COMPONENTSIDE
( WIRING SIDE )

23 24

IRTERRATICAAL BUSINESS ACHINES CORP, pare cuawer mo, ff DATE CHANGE KO, NOTE DEVELOPEERT NO,
SYSTEMS DIAGRAM 3 JAN 67| 205773-G i X PRINT YO EMG. SPEC, NO. +=

COMPONENT LOCATI I 895291 Oo

I SS| [ ‘Oo
RAS TeeVIaloMAW IDI TONOVEE | W
EGH £8 NOV Oty CHECE| | i om

B-74 (5/67)

 

 

        
 



 

 

 

 

   

 

 

 

  
   

 

 

 

 

 

    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

    
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

  
 

 

 

            

 

         

  

 

 

 

 

 
 

 

 

 

     

 

 

 

 
  
 

 

 

 

  

 

 

 
 
          
 

 

 

 

   

 

 

 

 

 

                      
 

 

 

 

 

 

 

 

 

 

 

       

 

 

 

        
 

 

 

 

 

         
 

 

 

 

 

 

   
 

 
        

 

 

    
 

23 COMPONENT LOCATION | MOD 11 2h W/C
Si PONEIOWHINKMeDLUGS ERROR RESET- BACK SPACE - + 48 VOLTS "0" VOLT NET
<e. POWER KEYBOARD RESTORE POWER SUPPLY

D> oo sp 1 SUPPLY ERROR RESET. BAIL CONTACTS (OP)
_F- spAcCE MO ACE 12, 132-5 (PRIOR TO EC708009) RELEASE (OP) TB2-4 (PRIOR TO EC708099)
in 0 MAG oes PS AT ECIOR099 LATCH =O 26-1 OP TBI-10(P.5. AT EC 708099)

2 loo COMMON BI~9(P.S. ) A049 pac P-IN,/C

AOSL AO4P A05G SPACEO CARD FEED
i oo CF-2 OP > re CLUTCH MAG

0,00 a PA 26-3 OP 1-9
} no CF-3 OP 26-2 OP a (OP) ~9 INTERPOSER MAG

PRINT COMMONBUSS
2 100} 1-9 mac Cr-4 OP 29-3 OP g 26-4 OP SUPPRESS

INTERPOSER 31mo COMMON ~ KR MAG
MAGNETS pn AOIM 9-3 N/O4400 PCC-2 OP 14-1 OP

5 n 9-4 OF CARD FEED LATCH MAG

é6|mO PRINT SWITCH o-6 N/C COMMON Se AOE ( KY BD
7 oo NOT USED P-5 OP 9-3 OP OFF BUSS SO RESTORE

17-4 N/O MAG7-6 OP
8 }oOoO INTERPOSER READ CARD
9 mo BAIL CONTACTS LEVER (OP) 16-2 OP 19-4 OP 4 HB

\.
24-6 OPWIRE CONTACT RELAY LOCATION ARC SUPPRESSION BLOCKS ¢ ASH

" ° EBA . 7 PBRELAY No. b-—SOt rf2pafafsfop7z} af oto fut wi iene Stat _| _lal oe 8
bf sO \O OF 0 \o 8 PB

PROGRAM 2_ 2 6A 6B 2IAT21A 2IA 121A |2ib fate - : : =| =} 196198 <~x1ai si sie 9 bee BIOA
DUP : 4 ea {sa 2a [2A [2A }2A {2A {2A [2A 2A [28 f2aA 2A 2A 255735 ais may mf wn on 9 PB
D UP 7 8A SAN 7A 7B 10A 12A 1B OB - - - - ~ 196198 10 PB

DUP 7 8 ep BA BA L9A [lop TIOA 7A [IAT - . - - - 194198Coens ; PIN PIIA 118SC TINTIRG [90K Te iA Tea TlTon Toa [7A : Tt ~ ~ 196196 JIA 44A 448 VA ARC SUPP COM
ESC INTLK 1 10 10A TOA} 12A $228 $128 - - - - - - - - 104753 1 1A 6B 8B 422A 228 11B ARC SUPP COM A

A PROGRAM T [13 [6a [6A Toa Toa [VA [ile [6a Toa J - - - - - 196198 5 ip oa tee 122A 20b 13 HB
PROGRAM 2 14 6A 6B 6B 6A 7A [9B - ~ - ~ ~ ~ - ~ 196208
RELEASE 16 88 88 88 193. (1IA 12A |cOA TIA - " ~ fy 196198 3 {8A 8B 6B 22A 228 13 PB
“CLEAR 17 8B &B 8B {5A 8B 7B 8B 7B - - - - - - 196198 4 10A 8B 10B 22A 14 HB
SKIP 19 12a? 12At 12Ab8A [5B 9B fI2A t2AT - ~ - - - - 196198 14 PB
PRINT 270 68 6B 6B 6B = . = . - " - 196208 B32 LOCATION 16 43
ALPHA 39 Top

|

lo8

|

IA

|

12A

|

4B KSKIPI 4A ~ ~ - - = - 196198 Oolo ilo oO ~“
MULTIPUNCH 23 1oAt 188) PA F12A 128 [1lB ISA - - - - - - 19619 > alata NN Oo 16-5 OP
CARD CLEVER” 24 88 8B 8B TIA Téa file [uA 7a - - ~ - - - 19619 = ey Rete mo “” 16 PB
ERROR 26 jeep len len} ee 1IA tle 188 7A = - - - - 19619 a tf{=2i]-s t Oo 17 H8
FIELD J 29 228 228 228 7A tea 208 20B IsA - - - - ~ = 9619 a op oe pp | a
MEER UNTLK 30 1868 188 18B IBA IBA - - ~ - - - - - 2620 S lua we we) tu ’

OK 36 TSB POAT 20ALY2A [TIA ~ ~ ~ = = ~ ~ = 9620 O S Ss o 2 2
FIELD 2 37 TSA 208 18A] 208 22A 119B [6A 6A 7A 12A 255735 =)}jor= = ow ee USE ON PRINT
TEST 40 22A} 20A{ 198 $198 [228 F22A [188 8A TGEN] 178 21B GEN] 9A 255735 24a te Q 1 MACHINE ONLY
X-61 43 T2A] 20A 20A - - ~ - > ~ 96208 PIN {J 2 3 4 5
X-2 56 2B - 13AT13A 13A [13A 113A 14A 14A T14A 4A 196186 A [7 1 ir 1
X-3 59 2281 - 14A413A 114A 13A [144 113A 14A 113A F144 $134 196186 6 2A A TOA 88 !
X-4 62 22AP - 1cA/]13A 14A 4A [14A [TAN P1GA PISA F14A [14a 196186 B {7B 2A TIA LOA 8B ieee |
Xa5 65 OSA} 148 138 1145 P138 14s Plas 148 Pics to tlie 1961686 C |B Le USE ON
X-7 68 222A] - 148 1148 [148 [148 [148 [138 [13a 713e $138 713K 196184 5 Tia toa NONPRINT

pace TAB 7) 208 20AP VSAT IGA TVA LIGA P15A PISA LISA LISA LISA T15A [6A L204 255735 MACHINE one
A4 74 208 20AT 16AY15A 6A TIGA PISA 715A FSA E16A 15A PISA 16A] 20A 255735 E 7B 12A 11A 10A ONLY
AD 77 208 20A{ 1681158 168 |16B 168 [158 16B [1668 15B 1158 158 20A 255735 F lve |I2A;l1IAl10A
Al 80 205 20A? Ish ¢15B 168 158 $168 {160 168 1i5B [lee 1168 4158 20A 255735 G 748 3B
T8 83 ied} 20A 20a} 208 178 GEN 183 - - - - ~ - 96198
74 84 18a} 203 203 [208 178 GENIGEN| 183 - - ~ - - - 96198
2 & TSA {203 208 208 8B GEN|GEN|GEN - - = - ~ ~ 96198 TERMINAL BLOCK NO,32 26 PB

TI 88 T8A{ 208 208 208 [Ic 188 GEN] GENT GEN| GEN] GEN 255735
29 HB

OMS jo a =
CARD CONNECTOR CHART w om 5 2 eS 55 G8 Suis ; z A 29-6 N/O

B NAME IR a4 |S ATS NALS fa 8 29 PB B
SM5
CARD FFS FKG acy |FKJ FKH FFH C 30 HB
CODE D 30 PB

PIN 4AOl 1A02 A03 AOS AOS AOS AO7 [ADB ACP AIO TAIL AIZ2};AI3 Al4 AIS B02 BOB BIO E STA ARC SUPP COM
A SA 112A 1A 1A 119A 2A 118 6A 1A L108 15B }20A 1178 24A F 18 32-2G
8 5A 1A 1A 18 2A 1B 6A VA 168 }20A 1178 228 21A 58 G 36 PB
C 5A TA 1A tp 2A Te 7B 7A |5A 15B 20A [178 2A 58 37 HR
D 5A |MCI] IA |.1A 6A 24 715 5A 98 1128 163 [20A [19A |21A 21A 5B 7 PB
E 7A ate 5A 1A 24A1 2A [iB 7B 10A 158 |20A 119A f21A 21A 58 COMPONENT SIDE 40 PS

FoI 7A | anf 5A AL VIBE 2A [18 7A 128 16h }208_ figs [ria] 2ip 43 HB
G IAT 5A_| 5A A 7A 2A [1 78 VIA LSA 168 [20 98 1228 218 178 46 43
H TIA 5A A 9A 2A 11 9A 11A 1128 16B 20 9 T6B 21A 178 16 PUNCH CAMS 8
J 7B 7A A 1A} 2A $1 9A 7A 112A 20 7 21A 5 44A ARC SUPP COM
K 78 7A A re ee 8B 9B 58 168 112A [l7 21A 6B. 15 NQ] LOC }PART NO. M 3 44B ARC SUPP COM:
L 6B GAL IA 123A) 2A VT: 88 108 158 120B {17 21A 88 {5 <= a 56 PB

x 1] 12a} 309630 | 0°: 3
M [98 Jovi roa} 1A fvecdy 28 [iB TTA 10A 168 1208 |19A 228 218 58 6 e042 59 PB
N [68 6B [98 TA LHS 28 2B TIA TOA 1128 168 [208 TI9A [218 [218 2 9A 309634 413594 39 65°! 2° 2 PB
P Mcl_[ 1A] 98 23A HSS 78 [108 114] I2A [12A 168 $208 [198 158 " ST 6
Q 5A 108 124A |Mcl} 68 85 178 68 178 158 [12A 1198 158 3 78 350359 5 + I 65" #3 65 PB

EN]DISCRETE COMPON Ss 5 1B 309629 86° ' 3° 16604 2°

. eee:
Part NO. FROM 10 SECTION SMS SINGLE CARDS 6 IVA} 310255 53° 2° 31 3°

° CR POSITIONS AQ] THRU = —ACROSS og 3 B10 7 198} 309631 [24+ 3° ]166°% 22160917 CD FD MAG 6A OP A15 AND 802, B08, |

347820 19-3 N/C 20-2 OP 5B mate) CARD FEED CAMS LEGEND

347820 7-6 N/O 8-5 N/C 7A 0 MAKE BREAK
NO, [LOCATION PART NO,

347820 9-2 N/O VA-3 8A ofa 9. [to ° CONTACT CONTACT AGWGOVE PRINT FEATURE WIRING
OF

EO 2 6A 344184 265° 4 5° 65° + 2° COMBINATION
5404119 AO8N AOA TIA O°na KEYBOARD WIRING

m8 3 78 315042 75°1 29 2A5°s 5° ee NUMERIC KEYBOARD
: AQ —— — WIRING

347820 AISH AL2K 168 93 VIEWD TOP OF OPEN 4 98 313807 qe= COMMONBuss.
347820 29HA 29-1 N/O 228 GATE_(WIRING SIDE )” 24

INTERNATIONAL BUSINESS BACHINES CORP. DATE CHANGE NO. DATE CHANGE NO. NOTE DEVELOPMENT NO. {SJ}
NOTES RAME | SYSTEMS DIAGRAM 3 JAN 671 20577306 X PRINT TO ENG. SPEC. NO. —-

XY RELAY coll TYPES: P/N 196198-HRH, P/N 196196, 196186-PU, COMPONENT LOCATION MOD 11 895291 O
P/N 255735, 196208-PU-HRH, P/N 104753-HSPU-HOLD Desion] AG [SNNOLTMODEL] wi

DETAIL O
FOHECK [IAS fot Ar fporaw [1Ol Vealed NO
jappro |FOH buhveel cHeen| | SO

299 FETMM (5/67) B-75





Armature assembly ..................0 0.000000 0000. 12-14
Auto-feed switch .....000.0000 00.00.0000 eee. 12-6A
Auto-skip/dup switch .....000.0000.000 00000000000. 3-1
Auto-skip switch 200.0000ee 12-7
Aux-dup key 2.00.00. 000000 00 0cee, 3-1
Auxiliary

Card transport .......00000 00000000. eee ee. 1-3
Card transport magnet .......................0.. 1-6
Duplication (aux dup) ....0.......00........0..... 3-1
Eject cam oo.ee, 1-8
Eject feed roll 00.0.0eee. 1-8
Eject pressure roll .........0.0..0 0000000000000, 1-8
Transport mechanism .................... 2.000... 1-8

Backspace key ....0..0.0.0.00000 000 ccc eee 1-2

Calculation of check digit ...................0... 10-1, 11-1
Card

Lifter 2000eee 7-1
Registration 0.0.00 0.0000.ee 1-3

Registration assembly .................... 000004. 1-7
Stacking 0000ee 1-3

CF cams 20...eee 2-2

Character inhibit)... 0000000000ee 5-]

Check mode .. 00.00.eee 10-5
Circuit objectives (reed relay) ...............--.. 10-7
Circuit objectives (wire-contact relay) ............. 10-9
Circuits: error condition (reed relay) .............. 10-7
Circuits: error condition (wire-contact relay) ....... 10-10

Sequence of events ......00.0 0002.00.02 ee eee 10-6
Checks, adjustments, and removals ..........0....... 12-9
Chk/punch switch 9.00.ee 10-1
Circuit operation

Reed relay .00 00.0es 12-5
Wire-contact relay 9.000000ee 12-6

Corner-cut
Option 00...eee 2-1
Sensing switches ....00000.0 00000000000 cee. 2-2

Correct number
Reed relay .. 00.00.0000ee 11-6
Wire-contact relay ..0000000.0 00000000 eee. 11-9

Detail-station card-lever contact .................... 1-7A
Duplication 00000.ee10-3, 11-2

Eject unit 200000ee 1-7A

Error condition
Reed relay .. 000020000ee 11-9
Wire-contact relay 0.00000...ces 11-10

Feed
Hopper 0.00.00ee 1-3

ROYoe,12-6A

Heat dissipation ........... 0.0.0.0. 2 eee eee 12-7
High-speed skip (HSS) ............0.........0.0... 4-]

Clutch 000es 4-]
Home position definition (punch support) ........... 12-11

IGP switch90ee, 2-2
Incorrect punch-drive adjustment ................... 12-8
Insert operation

Reed relay 2.0.0.0.0ees 9-]
Wire-contact relay .........0.... 0.000.000. eee 9-3

Installation procedure ................. 0002000000. 12-8

index

Interpret
Mode ........0 0.0002ee 12-1
Pin-sense unit .....0.0 000.0000 ceeee 12-2

Sensing unit adjustments ..........eee ee eens 12-9
Interpreting

Blank column .....0....0 000.0000 cece ee 12-2
Failures 00000eee 12-7
Hole sensed .. 0.0.0.0... 00000 eee 12-2

Interspersed gangpunch (IGP) ..................... 2-1

Lubrication 20002eee 12-8

Machine
Operation 2.00...eee 11-4
SettingS 2.600eeeee 1-2

Main-line switch 9.2... 0000 0000.0ee 12-1
Maintenance routine .........0.0 0.000000. ee eee 12-8
Manual insertion .. 0.000000.ee 1-2
Master-card

Insertion (MCI) ..........0 0.000000 eee 9-1
Insert switch ....0.000 000000.ee 9-1
Lever contact 2.00.00... 000ee 12-7

MC key 2.0.0.0eee 9-1
Mutilated-card feed ......0000.0 000.000.000.000 008. 6-1

Operating
Information 0.0.0... 00000ee 11-2
Procedure .. 0.0.0.0... 0000cee 11-1
Procedure, check mode ...............0.0 000000005. 10-2
Procedure, punch mode ................... 220-5. 10-2

Operational check |... ...0.0.0000.000 000 ee eee 12-9
Operational flow chart ...........00. 020000000 eee 11-8

Pin-senSing 6...ee 12-2
Unit 20eee 12-2

POWEY00eee 12-7
On/off 000ee12-6A
Receptacle requirements ............0-. 000000000 us 12-7
Supply...000eee 12-7

Pressure roll opening (punch station) ............... 12-11
Pressure rolls... 000.0eee 1-7A
Print

Interposer 20.ee 12-3
Switch 20000ceeee 12-7
Printing mechanism. ............ 0.000002 e eee eee 12-7

Punches 2.000000... 0000eee nee an 5-1
Program

Cam contacts 2.0...eee 1-7A
Cam extensions ..........0 00.00.0000 0c cee eee 1-3

Cardooo10-1, 11-1
Card control .......0000000 000000 eee 12-1
Control 2.0.00... 00000000000 ceee1-2, 4-1
One (1) 2000ee 10-1

Two (2) oo...teeny 10-2
Punch

Blades .. 0.0000eens 12-7
Drive arm 6d.eee 12-14
Interpret switch ................ee 12-7
Support assembly ................ 0.00.0... 00004 12-11
Supports 2.000.eee 12-3
Suppress solenoid ............00.0 00.000. c eee 12-8
Suppression failures ........0000000000.0.. 000.0004 12-8
Unit 20...2ee, 12-11

Unit adjustments ......0.0..0000000. 00000. eee 12-12
Unit removal ..... 0...ee 12-13
Unit replacement .........0..000.0 00.0000. 12-13
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Punch mode .............. 0.0.00ce10-8, 12-1
Circuit objectives (reed relay) ................... 10-10
Circuit objectives (wire-contact relay) ............ 10-12

Sequence of events .......0... 00.0000 cee 10-10
Punching failures 0.0.0.0...ee 12-8
Pusher-card guide ..............0.0 00.00. eee. 1-7

Reading-board extension ..........0..........00.... 8-1
Release key 2.0.0.0... 000 4-2

Self-checking number generator ................. .., 11-10
Sensing unit... 00.0es 12-2
Service aids ....0 000.0ee 12-7
Skip key 20.0.ee 4.2

X-2 (5/67)

Special feature compatibility ...........000000.00... A-l
Stack operation

Reed relay 2.0000.a, 9-2
Wire-contact relay .........0000000 000 ee eee. 9-3

Stacker auto-feed switch ..............0...... 0004, 12-7

Suppress punching ...................... 0.00. eee 12-8

Switches, keys, and contacts ...................0... 12-6A

Variable-length feed ..............00. 00.00.0000... 1-1

Wiring diagrams
Reed relay .... 0.00ee B-1

Wire-contact relay ..........0 0000000 B-47



@
O
8
C
O
S
H
H
F
A
F
T
E
O
9
9
O
B
E
8
B
O
B
S

.
e

9
F
5
F
3
H
H
6
F
T
H
9
H
F
8
5
F
H
I
H
H
D
F
O
O
E
E
H
D
G

S
O
O
S
O
H
O
H
O
T
A
S
A
T
H
E
B
E
S
O
P
I
E
S
S
O
O
T
I
O
C
H
P

SI
PO

HO
S
O
L
O
S
O
E
H
O
T
S
E
T
H
F
I
A
I
C
T
S
H
O
S
E
S
H
T
G
E
S
H
O
O
T
S
A
O
R
S
S
C
O
D
T
O
F
S
S
O
R
T
T
H

T
S
A
A
A
G
T
I
A
G
C
O
T
H
T
O
H
H
A
A
E
E
T
S
O
G

A
G
O
T
O
S
S
C
A
A
H
H
S
O
O
A
F
O
S
H
S
F
E
O
F
I
F
P
H
O
S
O
H
L
I
G
T
F
A
R
O
L
S
H
A
G
G
H
S
H
P
S
O
H
A
I
F
I
H
O
H
D
I
D
I
I
A
T
I
A
S READER'S COMMENT FORM

IBM 29 Card Punch Features; §223-2926-2
29 Interpreting Card Punch, Model C,
FETMM

® How did you use this publication ?

As a reference source

As a classroom text (_]

As a self-study text C)

@ Based on your own experience, rate this publication...

Asareference Source: nee teen nee teen bee ees

Very Good Fair Poor Very

Good Poor

As a text: cane teen nee ee beeen ee

Very Good Fair Poor Very
Good Poor

® What iS your OCCUPAtION ? 2.0... ccc cece cece reece eee ee eee eee e ence ene e teste eeteteeneneneeeenees

® We would appreciate your other comments; please give specific page and line references

where appropriate. If you wish a reply, be sure to include your name and address.

® Thank you for your cooperation. No postage necessary if mailed in the U.S.A.
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YOUR COMMENTS,PLEASE ...........

Your answers to the questions on the back of this form, together with your comments,will
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