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180 1402 Card HBead-Punch

Introduction

The By 1402 Card Read-Punch provides the 1401 data
processing system with a punched card input and out-
put. The read feed is a 20 cycle-point feed equipped
with a file feed which has a capacity of 3000 cards. The
read feed can process cards at a speed of 800 cards per
minute. The punch feed is a 16 cycle-point feed wlich

can punch cards at 230 cards per minute. Five radial

Functional Principies
The 1402 Card Read-Punch can read cards at a maxi-
mum speed of 800 cards per minute. Actual card speed
is governed by the program routine. The read leed is
equipped with a 3000 card capacity file feed. The
cards are fed throngh the read feed, 9 edge first, Tace
down. The card path is illustrated in the feed schemalic
diagram {Figure 13, As the card passes the read check
brushes, 80 colummns of the card are read to condition
the hole count check planes in the 1101, Tt is then
moved past the read brushes where again 80 columms
of the card are read and cntered into the read area of
core storage. At the same time the check planes are
conditioned so that a hole count check may be com-
pleted. Next, it is transported past the stacker selection
station and is directed to the appropriate stacker under
control of programmung. Three stackers are available
to receive cards from the read feed. The nr (Normal
Read)- stacker is used unless the cards are program-
directed to stacker 1 or stacker 2 {3/2).

The 1402 Card Read-Punch will punch cards and
check card punching at a maxirmm speed of 230 cards
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stackers are used to accornplish stacking of the cards
from both feeds. The read [eed and the punch feed are
located ul opposite ends of the machine so that cards
are fod in opposite directions mto a transport asscrnhbly
above the stackers. The card transporl system is driven
by timing belts wherever possible 1o reduce machine
noize and maintenance. Power supplics for other ma-
chines of the systen are located in the 1402,

per minute. Cards arce placed in the 1200 card capacity
hopper, 12 edge first, lace down. Card feeding is fllus-
trated in the feed schematic diagram (Figure 1), As
the card passes the Punch Feed Read {Optional Tea-
ture’, 80 columns of the card are read into the read
arcas of core storage of the 1401 i per Iz called for
Before the card s punched, it 1s aligned at the aligner
station hoth vertically and harizontally 1o insure correct
punching registration.

Punching is done by a high-speed punch unit. As the
card passes the punch station, circuits are set up in the
1401 which allows the card to be punched with in-
formation contained in the punch arca of cove storage:
At the same time the check plane cores are conditioned
so that a hole count check may be performed. After the
card is punched, it 15 read at the 80 colurn punch-
check brushes to conditton the check plane cores so that
a hole count chieck may be completed. Tt 15 then moved
past the stacker selection station and 1x directed to the
appropriate  stacker under program control.  Three
stackers are available to receive cards [rom the punch
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Figure 2, Transport Mechanism

feed. The wmp (Normal Punch! stacker is used unless
the cards are program-directed to stacker 4 or stacker
8 (8/21. The 8,2 stacker cannot be used for collating
between the punch and read [ceds.

The card transport assembly located between the
punch feed and the read feed has a set of six feed rolls
along with two select magnets and chute blades for the
read feed as well as two select inagnets and chute blades
for the punch leed. A jam bar is located in the trans-
port assembly to provide an indication and stop the
machine when a card jam occurs (Figure 23,

Figure 3. Radial Stackers
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All stackers are the non-stop unloading radial type
stackers with a capacity of 1000 cards each. Cards can

be removed from the stackers without stopping the ma-
chine. Two stackers are assigned exclusively to the read
feed, and iwo are asdgned exclusively to the punch
feed. The centor (872} stacker can be used by either
unit, but I must be assigned by the program to one or
the other, in any one run {Figure 3.

Both feeds are equiped with jam detection deviees
and with a misfeeding detection.

Operating Controls and Lights {(Figure 4)

Read Switch: Controls the read section of the ma-
chine. When this switch is oFF, the read feed is inopera-
live.

Punch Switch: Controls the punch scetion of the ma-
chine, When this switch is 0wy, the punch feed is in-
operative by program control. Cards can be run into
the punch feed with the Punch Switeh owr by use of the
Non-Process Runout punch switch.

Start Switeh: Canses the read feed motor to start
whon the read switch is on. One card will be fed into
the punch feed il the Punch Switch is ox.

Stop Switch: Used to stop the system. If a program
mnstruction 1§ in process, it is completed before the stop
OCCrs.

Non-Process Runout-Read Switch: Used to run cards
out of the read feed. The last two cards run out will
not be processed. The read hopper must be cmply 1o
make this switch eflective.
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Figure 4. Operating Controls

Now-Process Runout-Puneh Switch: Used to run
cards out of the punch feed. The last two cards will
not be punched. When the Punch Swich is ox, the
hopper must he crmpty to make this switch effective

Load Switeh: Used to start loading instruction cards.
Pressing the Load Key causes the vead [eed to operate
until a card has passed the read brushes. After the card
i$ read at the read brushes, the program can start and
execute the instruction that is punched in the card.
Continued operation is under control of programming.
When the Punch Switch is ox, pressing the Load Key
cauges the punch to run in one card.

Check Reset Switeh: Must be pressed to reset an
error indication before the Start Key can become opera-
tive. This switch is operative only when the feed in
error 1s empty of all cards.

DPower-COn Light: When power 15 supplied Lo the read-
punch unit, this lizht is on.

Reader Stop Light: A feed failure or a card jam in
the read-leed canses the machine to stop and the Read-
er-5top light to come on.

Punch Stop Light: A [eed {ailure or a card jam in the
punch feed causes the machine to stop and the Punch-
Stop light to come on.

Validity Light: This licht comes on if an invalid
character is detected during a read operation.

Read Check Light: This light conieg on under control
of the data processing systern when an error is detected
during card reading,

Punch Check Light: This light comes on wmder con-
trol of the data processing systern when an error Js
detected during the punching of a card.

Stacker Light: If any of the five stackers becomne full,
the machine stops and this light comes on.

Fuyve Light: This light signals a blown signal fuse in
the card read-punch.

Chips Light: This light comes on when the chip box
becomes full, or is not in place. Either condition will
stop the machine, The lght may come on for a short
period before the machine stops.

Transpori Light: This Heht 15 turned on by the jam

contact. It indicates that a card has jammed in the
Lransport feed roll area.

Exnp-Op-Frer Oreratron: When the reader hopper
becomies crupty, the Start Key must be pressed 1o canse
the last two cards to be processed.

Functional Switches

Couer Imierlocks: When the respective cover s
opencd, the respective interlock switch will open the
cireuit to the punch and reader, motor and run cireuits.

Punch Magazine Interlock: When the magazine lock-
ing lever is opened, this switch opens the circuit to the
punch motor and motor starts relays.

Die Lift Interlock: This switch provides the same
[unction as the magazine interlock when the lowering
frame s lowered.

Crank Interlock: This is a manually operated switch
which must be turned off to insert the hand ecrank. It
provides the same function as the magazine interlock
while wsing the hand crank.

Die Inmterlock: 'I'his switch provides the same function
as the magazine interlock when the die 15 removed or
improperly located.

Starker Stertch: This switch operates when any of the
3 stackers are filled. When transferrcd, it opens the
circuil to the punch and reader, start and run circuits,
It also cloges the circuit to the stacker indicating light
when transferred.

fam Bar Switch: When a jam occurs, this switch pro-
vides the same function as the stacker switch except
that it completes & cirant to the transport light when
transferred.

Jfoggle Switeh: This switch is operated when the
hinged front joggler assembly is opened. It opens the
clrcuit to the reader motor control relay.

Chips I and 2 Switches: These switches operate when
the chip box is Mll or removed {rom the machine.
Operation of either switch will open the punch motor
and run circuits as weil as ight up the “chips™ indicat-
ing lamp.




"GENEVA
o RLCB UNIT

RCCB UNIT

o
TEAMINALS

A g

~20 VOLT
SUPPLY

Figure 3. 1402 Front View

PW (POWER CONNECTORS
RC {READER CONNECTORS]

PC (PUNCH CONNECTORS)?
Figure 6. 1402 Rear View

Preventive Maintenance

Approach fo Preventive Mginfenance

I. The prime objective of any maintenance activity
is to provide maximum machine availability o the
cusiomer. Unless a preventive malntenance operation
reduces machine downtime, 11 18 unnecessary.

2. Be wvisually alert for trouble mdications any time
you service the machine. Look for corrosion, wear,
cracks, burnt contacts and loose connections, Watch for
filters clogged with dirt.
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Preventive Maintenance Procedure

1. The three basic steps of preventive maintenance
are clean, lubricate, and inspect. Do not do mwore than
scheduled preventtve maintenance on equiprment which
is operating satsfactorily,

2. Apply [ubrication only in the quantity necessary
to supply that immediate arca involved. Wipe off
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Service Hints

Installoiion Procedure

1. Remove shipping braces, tape, and blocks under
feed shock mounts.

2. Install the upper magazine of the [ile feed.

a. Remove front and rear covers over the sides of
hopper casting.

b. Just above the file feed drive shaft is a split
shalt held by a set screw; slip both halves of the
shaft to the center so they are inside the casting.

¢ Put upper magazine in position and shp both
halves of the sphit shafl from the center so they wiil
hold the magazine in place. The ends of the split
shaft should be flush with the end of the magazine
holes.

d. Turn split shafts so the setscrew bites both
halves and tighten the setscrew.

e. Replace the two covers.

1. Check operation of file feed. Adjust hopper de-
lay poteniometer so approximately 174" ta 27 of cards
enler the hopper hefore feeding begins.

3. Examine all relays {without removing} for dis-
placed armatures.

4. I'rip the clutches and turn machine by hand,
checking for any binding conditions i the feeds or
card transport.

5. After installing main line cord through the bot-
tom of the machine, check that the cable clamp s
fastened securely to bottom plate of machine.

6. Check the power supply veltages at the ce service
panel.

7. Check covers {or proper [it and appearance.

8. Tighien the screws in all CB contacl slacks.

9. Run test decks to verily correct machine opora-
tion.

Reod Feed

Reader Stop Lights

1. Frequent misfecding of cards caused by insuffi-
cient weight of cards over the picker kmives indicating
the file feed requires re-adpustment. The time delay
should be at least three seconds before the clutch op-
erates and at least ¥ inch of cards should he in the
hopper while feeding.

2. False reader stops may be cauwsed by nurmber 1
or number 2 card levers bouncing. Sct cam displav
switch to position 5 and then position 6 while observing
the timer index. A bouncing card lever will show up as
a spol of light between 158% and 188%. Re-adjnst card
lever conta

10

Reader Check Lights

1. This may occur as a vesult of the card skewing be-
tweenn read stations.  Imspect the transport arvea par-
ticularly for uneven feed roll pressure. Pressure should
measure at least 1% pounds on a strip of 18w card when
drawn through any single set of feed rolls.

2. Failing to read a certain column of the card. This
is quite often an open somewhere between the brush and
the row bit core In storage. To check, raise the brush
assetitbly from the contact roll and measure the voltage
betweern the brush in question and ground. A normal
brush should read —20 v (an open line will be zoro).

3. Brushes raised off conlact roll.

4. Loose or broken comwnon brush.

3. Bad 1w 022 transistor.

Validity Lights

1. Tntermitient make of read two common brash.

2. Qards feeding late so that brush span time spans
the make of two impulse GI¥s.

3. Gards feeding skewed so that one brush reads two
columns. This is usually confined to one end of the
card depending on which way the skew occurs.

Picker Knife Timing Check
Feed a card until the trailing edge 13 aligned with the
throat knife. The timer should read 75% =17,

Brush Timing

Checking brush timing ov any 1402 timings may re-
quire removal of the 200 position connector to elimi-
nate hack eircudls.

Circuit Breaker Timings

Excessive timing variations in clutched CB's or brush
impulses can be caused by onc of the following:

1. Loose motor drive belt.

2. Loose clutched feed roll belt.

3. Loose serews in Lhe clutch pulley assembly.

4. Excessive flexibility of the clutch pulley shock
mount because of defective bhonding.

5. Excessive backlash in cluteh {engaged! because of
wear. Try a new sized detent {v/N 609737 to 6097437,
NOTE: Check the 1401 Service Hints for other possi-
bhilitics. :

Punch Feed
Punch Stop Lights

Clauses are normally the same as those listed under
reacder stop hghts.

Punch Check Lights

Causcs are normally the same ag those listed under
reader check lights.

Punch Cheek Brushes Oui of Time

1. TI all digits are out ol time, check the tension of
the sccond stepped feed roll.

2. If the lower digits (2-97 are out of time, cheeck
the tension of the sixth feed roll,

Punching Regisiration

I. Cards beiug punched off by one digit can be
caused by a lnose main drive belt. "This useally happens
when the clutch [atches, causing the belt to jump one
tooth on the first stepped feed roll drive pulley.

2. Variable registration [12 through 9} may be
caused by intermittent rolls becoming polished, "Ihis 1
caused by running the machine excessively withouf
cards. The Intermittent rolls are vapor blasted and
running together shortens the hfe of the vapor blast.

3. Variable registration (12 through 91 may be
caused by insufficient roll tension. Tension trouble can
be caused by cam follower bottoming or a weak spring.

4. If registration is off all the way across the card,
check the mesh of the geneva gears, or for a loose pin.

3. If wvertical registration wvaries slightly, check the
pressure shioe springs for tension, or that they have not
hecome polished at a pomt where they comtact the
card.

6. Varing verlical registration can be caused by inter-
mittent roll closing oo seon and moving card slightly
at the end of the previous geneva cvcle.

7. If horizontal registration is varying, check the sids
aligner adjustment.

Dropping Punches

1. Check the interposer to punch clearance. It should
not exceed 0157,

2. Check the clearance between the lower side of the

punch magnet armature and its latch for at least 0077,

3. Check the punch magnet armature pivel rod
clearance.

4. Check for bent or loose punch magnet armature
leal gprings.

5. The miniature punch magnet connector terminals
can become dislocated and make a poor connection.

Multiple Punches

1. Check the clearance between the lower side of the
punch magnet armature and the latch for not more
than 0137,

2. Broken latch springs or latch spring hooks.

Damaged Cords or Janis

1. Intermittent errors and card jammung may he
cansed by loose or damaged timing belts.

2. If cards are being nicked on the leading edge by
the punches, check the tung of the first stepped feed
roll.

3. If the punch unit cuts long heles or is tearing
holes, check the punch unit timing.

1




Principles of Operation and Adjustments

Read Feed

Drive Mechanism (Figure 11}

A Vihop. motor drives the input pulley on the read feed.
The following are kept continuously running:

1. Timer index

2. Cluich ratchet

3. Two contact rolls

4. First feed roll alter each contact roll

3. Continuously running CB’s (RC)

6. File feed drive shaft

7. 'I'hree transport feed voils
8. Stacker jogglers for nr, 1 and 8/2 pockets

When the read cluich engages, power is transmitted
to the following:

1. Picker knife cam shaft

2. Feed knives

3. First feed roll before cach contact roll

4. Cluteh controlled CIs {RIL)

Speed

Adjust the motor pulley to feed cards 800 =3 cards
per minute,

Read Cluich

Principles of Operaiion (Figures 7 and 8)

The clutch ratchet is continuously running and makes
one-half revolulion each machine cvele. This ratchet
is engaged by a drive dog and detent, which arc con-
trolled by the action of the drive arm and intermediate

arm.
The dog and detent are spring-loaded to engage the
ratchet (Figure 7}, They pivot on studs that are part

of the drive armm and are controlled by studs that are
part of the intermediate arm. The intermediate arm
pivols on a sleeve that is the hub of the drive arm,

To see the engaging action of the clutch, assume the
clutch is latched as shown in Figure 8.

TImpulsing the magnet releases the latch and allows
the intermediate arm to move in relation to the drive
arm. The intermediale arm moves counterclockwise due
to the spring-loaded dog and detent exerting force on
the control studs. As the intermediate arm moves, the
dog and detent are aliowed to engage the ratchet and
rotate the mechanism that drives the feed knives and
controlled feed rolis.

Unless the clutch magnet is again impulsed, the
cluich will disengage when the opposite end of the arm
13

strikes the latch. The intermediate arm, having moved
clockwise in relation to the drive arm, will strike the
latch first. The drive arm continues to move, and In so

doing, causes the dog and detent to be cammied away

from the ratchel by the motion of the pivol studs with
reference 1o the control studs on the ntermediate anm.
Inertia carries the drive arm forward to strike the latch,
and the keeper [alls behind it to hold the clutch latched
at 3159,
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Figure 7, Clutch Operalion

Clutch Adjusiments

The read clutch may be adjusted either in the ma-
chine or with the clutch drive unit removed from the
base. The foliowing sequence iz used to adjust the
clutch:

1. Adjust the armature pivot bracket to maintain a

0017 to .003” clearance between armature and core
(Figure 87.
2. Adjust the clearance between armature and upper
yake for 0207 10 022 with latch against hackstop.
5. Positon complete clutch assemmbly 1o meet two
conditions simultaneously:
a. The drive arm should ciear the keeper at a
position adjacent to the kecper pivet stud by 14,7
b. With the armature fully attracted, there should
be unlaiching clearance of .008” to .012” (Figure 9).

4. Obtaining these adjustrrents should result in the
drive arm and intermediate arm meeting the latch
squarely.

5. Sct both positioning blocks against the assembly
to facilitate later adjustments.

6. Check for a maximum of .002” clearance botween
the step on the ratchet, and the detent {backlash) with
clutch engaged. Check both steps of the ratchet and
adjust 1o tightest side. If more than 0027, replace
with a longer detent.

NOTE,: Seven new detents (/N 609737 1o 609743 are
available. These detents are etched 1 through 7.
Detent 1 is 002" longer than the original and #£2
ig .002” longer than 1, ete.
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Figure 8. Magnel Assembly Adjustment

Clytch Timing

This adjustment insures that the read feed dynamic
timer s in time with the clutch at engaging time.

1. Block the clutch armature attracted.

2. While holding the keeper down, erank the ma-
chine and listen or feel for the keeper to fall behund the
drive arm. This should happen at 315° 1% (Figure
81.

3. If the index is not at 315° =1° when the keeper
falls behind the drive arni, loosen the clamped hub on
the index drive shaft and turn the index to 315°.

4. Tighten the clamped hub.

Cluteh Pulley Assembly Removal (Figure 10)

The clutch pulley includes the dogs and arms that
operate them. Remove the pulley ag follows:

1. Spot mark the clutch pulley and the picker knife
camn shaft pulley to the belt {This is to retain RLGE’s
and picker knife titring).

2, Remove the file feed drive belt.

3. Looscn the idler for the clutch pulley belt.

4, Remove the grease fitting on the end of the cluich
shaft.

5. Loosen retaining clamp and remove the clamp and
file feed drive pulley together.

6. Remove the clutch pulley drive belt. _

7. Remove the elutch pulley assernbly. It may be
necessary to loosen the V-belt input pulley and move
it towards the end of its shaft.

Install the clutch pulley assenbly as follows:

1. Be certain that two thrust bearings (washers) are
on the shaft against the clutch ratchet.

3

.008 TO ,012 CLEARANCE
WITH ARMATURE ATTRACTED

Figure 9. Clutch Unlatching Clearance

9. Install the clutch pulley, operating the arms so
that the detent and dog fit into the high dwell of the
ratchet.

4. Place the two thrust bearings against the cluich
pulley,

4. Imstall the clutch retaining clamp {and file feed
pulley}, allowing no end play of the pulley.

3. Install the cluich pulley bell with spot marks lined

up and adjust the idler.
6. Install the grease fitting and the file feed drive

belt.
7. Reposition V-belt input pulley, if it was moved.
8. Check picker §mife timing and RLCB's timing.

Clutch Drive Removal (Figure 10)

1. Locate the positioning blocks firmily against the
drive assernbly and tighten.

13




Figure 10, Clutch Drive Assembly

NOTE: This 8 set at the factory and should not be
changed unless belt tightness needs to be adjusted or
idler gear wink changed.

2. Seribe a line along one end of the unit to raintain
front to rear location.

3. Establish RCCB timing as {ollows:

a. Block clutch armature and turn machine until
keeper falls behind the drive arm {315°).

b. Spot mark RCCRD drive gear to CB side casting
or to gear guard.
4. Remove dynamic timer index as follows:

a. Remove screw from hand crank.

b. Remove two screws from index base.

¢. Loosen clamped hub on index shaft.

d. Unplug index cable.
5. Remove four drive belts.

a. Contact roll drive {front!

b. File feed drive {rear)

¢. Motor drive (rear)

d. Clutched feed roll drive (rear}. Loosen the
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belt take up pulley bracket.
6. Remove the clutch magnet feads at the terminal
block.

7. Remove the four hex-head clutch-drive assembly
mounting screws,
8. Remove the assembly to the rear.

Cluich Drive Installation

1. Sct the drive assembly in position from the rear.

2, Block the clutch armature atiracted.

3. With the keeper behind the drive arm (3159),
mesh the RCCB drive gear to the idler while keeping
the spot marks aligned.

4. Install four drive assembly mounting screws; do
not tighten.

5. Position clutch drive assembly against locating
blocks and on scribed line on end of unit. Tighten
mounting screws,

6. Install dynamic timer index (leave clamped hub
loose).

DRIYE UK1T

HEL §CAL
LPRING
cLUTCH

JOGGLER
OPERATING
LEVER

¥igure 11. File Feed

7. With the magnet armature attracted and the keep-
er hehind the drive arm, sct the index to 315° #:1° and
tighten clamped hub.

8. Feed a card in by turning the picker knife cam
shaft until card is agatnst first set of feed rolls.

9, T'yrn machine to 221% and install clutch drive
belt and adjust the idler puliey.

10. Install the other three belts and unblock the
clutch armature.

11. Check the {ollowing tirnings:

a. Clutch engagement titne (315° 4219}
b. Brush impulse CB timing (Use ox aid pancl)
¢. Timing of the RCCPE's.

File Feed

Principles of Operation {Figure 11}

The file feed consist of two basic units:

1. Upper magazine

2. Lower magazine

The upper magazine is the tray which holds up
to 3,000 cards io be fed into the hopper. This tray is

LLUTTH
SEMSING

JOGGLER
CONTROL
LEVER

EOWER MaGaZ|NE

SENSING PAD

FROMY JOGGLER

hinged and can be locked at an angle to make the brush
area of the machine more accessible.

The lower magazine contains clutch controlled feed
rolls that feed the cards into the hopper. Operation of
the helical spring-type feed roll clutch is controlled by
the level of the cards in the hopper. Under spring
tension, the front joggler applies pressure on the joggler
operating lever, causing the lever to follow the contour
of the front joggler cam. As the front joggler cam ro-
tates, the [ront jogeler oscillates, joggling the cards into
position, If there are sufficient cards in the hopper to
cover the scnsing pads, the inward travel of the joggler
is limited and the joggler control lever is not allowed
to follow the low dwell of the front joggler cam. There
will be no clutch action or cards fed down into the
hopper at this time,

When the card level drops below the sensing pads,
the additional travel of the jogaler forces the joggler
operating lever to follow the low dwell of the front
joggler cam. At this time, the tab on the joggler op-
erating lever will cause the clutch operating lever to
rotate counterclockwise, pivoting the clutch latch out
of the step in the cluich sleeve. The helical spring grips
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the shaft, and the feed rolls are driven. Cards feed
until card level in the hopper apain reaches the sensing
pads and then the cluch latches.

Cards are automatically front- and side-joggled in the
hopper. Correct operating jogglers produce a deck with
almost perfectly straight sides. The front joggler can
he opened [or insertion or removal of either cards or
card woeight.

The card weight is designed to pass through the
lower tnagazine into the hopper and must he used
to feed the last cards.

The front joggler interlock, inounted under the read
hopper, renders the machine inoperative unless the
front joggler is closed,

Cluteh Adjusiments

With the clutch latch against the latch step on the

sleove, loosen the split collar and rotate the collar back-

wards {opposite normal dircetion) until stopped by the

spring fully uncoiled inside the sleeve. While holding

the split collar in this position, rotate the detent gear
1 7

to 145" past detont pesivon. This should result in
1 &"” overthrow (Figure 12).

CLUTCH LATCH

1716/ e a1 FuLL

/ OVERTHROW
CLUTCH DETENT

Figure 12. File Feed Clutch Adjustment

Cluteh Removal

1. Remove the covers and the upper and lower maga-
zines.

2. Rermove the drive unit from the machine.

3. Remove the rcar pulley and the front and rear
joggler cams. NOTE: Mark the cams and shaft to
maintain relationship. _

4. Remove the rear bearing retainer plate.

5. Loosen the side joggler cam, clutch hub {with
grease fitling), and the clutch drive gear on the joggler
cam shaft. These set screws are seated in undercuts on
the shaft and roust be loosened a full turn. Shide the
shalt out of the rear.of the umit,

16

6. Remove the clutch assembly through the bottom
of the unit. The clutch can now be dis-assembled and
the gpring removed.

7. Re-assemble in the reverse order. Be careful to
have the clutch latch and the detent in their correct
positions, and the grease fitlings over the slot in the
shaft. The clutch drive sleeve and the side joggler cam
should hold the cluich together, with the clutch in full
mesh. The sleeve and the side joggler cam should not
squeere the clutch so tichtly as to cause binding when
the clutch is latched, Check all drive unit adjustments
alter the unit is replaced in the machine.

Leorvice Checks

1. The front jogeler interlocking arm should have
approxumately 34" travel belore contact rrakes.

2. The upper card deck support must be centered
hetween the side frames.

3. The front joggler operating levers must be free
of binds between the side plates and the lower magazine.

4. Hopper bed plate springs must be 3" =344 above
hopper bed plate.

5. Shims are available to shim the lower magazine if
the speed nuts interfere with the helical spring clutch.

CAM ON HIGH DWELL

LEAF SPRING

I/t6 % I /6k
INSIDE FACE OF
HOPPER SIDE PLATE
AND SILE JOGGLER

Figure 14, Side Joggler

Joggler Adjusimenis

1. Turn the file feed drive unit until the front joggler
cam followers are on the low dwells of the cams. Fiil

CLUTCH LATCH

003 T0 .00
JOGGLER TO CARD
CLEARANCE

SETSCREWS FOR ADJUSTING
JOGGLER CLEARANCE

Figure 13. TFile Feed Adjustiments

the hopper to just below the sensing pads on the front
joggler and close joggler. Set the adjusting screws on
the jovgler to just touch the operating arms {Figure
131. Under these conditions there should be .0037-
0107 clearance between the cards and the lower end
of the jogsling surfaces {the lower end of the joggling
surfaces 1s in line with the top of the card feed knife
posts]. This clearance is obtained by adjusting the hop-
per post mounting bar with the set screws (Figure 13].
The hopper posts witl now have to be adjusted (Refer
to Happer Adjustments},

2. Turn the file feed drive until the [ront joggler cam
followers are on the high dwell of the carns. Fill the
hopper with cards to a level even with the top of the
sensing pads and close the joggler. Hold the rear cam
follower against the cam, and continue lo operate the
unit. Stop when 00370087 clearance appears he-
tween the cam follower arm and the adjusting screws.

=== JUST TOUCHES HERE

CLUTCH QPERATIMG LEYER

ADJUSTHENT #1

/ ADJUSTRENT #2

JUST TOUCHES HERE
WITH CLUTCH LATCHED
AMD FULLY SEATED
AND 005 TO ,cOB
HERE

SEHSING PAD

S

ELONGATED HOLE

Loosen the clutch operating lever on its pivot shaft and
fully seat the clutch latch. With the cam lollower
against the cam, position the clutch operating lever so
that it just touches the turned over ear on the cam
follower arm (Figure 131, Tighten the sel serews in the
clutch operating lever, sceuring it to jts shaft.

3. Turn the fle feed drive until the hopper joggler
catn follower is on the high dwell of the cam. Set the
adjustment screw for 147 =14,” travel of the side
jogeler past the imside face of the hopper side plate
(Figure 14},

4. Adjust the lower magasine throat so that they are
0201 to 0407 above the imaginary plane determined
by the tops of the feed rolls {Figure 15]. NOTE: There
is no timing rclationship between the side and front
joggler cams, nor between the cams and the feed knives.
However, the front joggler cams should be cven with
each other.
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Figure 15, Magazine Throat Clearance

PICKER KMIFE BLOCK

HOPPER BED PLATE

- -

Figure 16. Picker Knives
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Hopper dand Picker Knives

Principles of Operation (Figure 16)

After cards arrive from the file feed to the hopper, the
picker knives provide the means of moving the cards
from the hopper into the [irst set of feed rolls. A picker
knife cam assembly is located on a shaft driven under
clutch control. Two cam follower arms are clamped to
an adjacent shaft and causes it to oscillate. Two picker
knife arms, alse clamped to this shaft, move the picker
knife blocks,

The picker knives travel in an arc and not in a flat
plane paraflel to the card line. For this reason, to obtain
the best possible feeding comditions, the knife blocks
must travel evenly through the same arc. The knife
blocks are factory adjusted and should never be
changed. Adjustments must be made by moving the
picker knife arms on the shaft.

Each picker knife block is fixed on its arm. Two
carballoy pieces are inserted in the block surface to re-
sist wear. The inserts are ground lo specifications for
knife projection and replacernent of the picker block
is required when the insert hecornes worn.

Adjustmenis

1. Position the picker knife cam followers for a maxi-
mum of 004" clearance over the entire periphery of the
cams, without binding.

2. Shim the hopper posts on the mounting bar for a
clearance of 0107 to 013" between the hopper posts
and a pack of cards resting against the throat kmfe.
(The file feed front joggler must be adjusted first).

3. With a clearance of .062” =.003" between the
rear hopper side plate and the rear side frame, adjust
the front side plate for 016" to .021” over the length
of the card. NOTE: This adjustment should result in
cards centered hetween the rails in the transport area
{54 d=14,"” from the front rail).

4. Adjust the hopper back plate .020" to 025" clear-
ance to the hopper bed plate (Figure 17}.

3. DPosition the feed knife arms evenly on the shaft so
that the feed edge of the picker kmife block travels
020" to .030” bevond the trailing edge of a card, when

~the card is held against the hopper posts.

6. The throat roller must be posttioned so that the
step indicating the center line of the roller is hined up
with the throat knife face.

7. The throat opening should be 0095 ¢o and
01057 No-go.

8. Time the picker knife cams to feed a eard so that
the trailing edge of a card aligns with the lace of the
throat knife at 75° #1°. To adjust proceed as [ollows:

a. Loosen the clamped hub on the picker knife

cam shaft pulley and rotate the cam shaft to obtain
correct timing.
b. Check timing of RLOB's and brushes.

Card Guides

Adjustments

1. Position the first lower card guide for 005" to
015" below the card line. Position the second lower
card guide for 015 to 025" below the card line. Ad-
just by loosening the mounting screws in the side frames.

2, Position the removable upper card guide for 0207
to .030” clearance to the first lower card guide assernbly.

Card Levers

Adjustments

1. Make sure all card levers are free of binds.

2. Position all card lever contacts to give a minimum
contact travel of 144" when the card lever Is being
operated by a eard.

3. Position the card levers and contacts to provide a

HGPPER BACKING
PLATE ADJUSTING
SCREWS

.020 7O ,035
CLEARANCE

Figure 17. Hopper Backplate Clearance

minimum of 1447 rise of the x/o contact strap off its
support.

4. Adjust the contacts for 14" minimum air gap.

5. Time according to timning charts (dynamically?.

Brush Unils

Service Checks

1. When re-inserting brushes, strand breakage will be
minimized if the machine is turned over by hand while
latching the brushes down.

9. Check for wax build-up between the brushes and
the brush scparators when reading failures oceur. This
is evidenced by strands or groups of strands failing to
project out of the separator properly.

Adjustmenis {Figure 18)

1. Ensert the brush unit in the machine and check the
brush separator for .0127 to .020” clearance to the
contact roll. To adjust proceed as [ollows:

a. Loosen the four separator holding screws.

b. Place a straight edge flat on the bottom of one
of the brush unit side frames.

c. Adjust the separator to the straight edge and
center the brushes m the separator slots.

d. Tighten the screw at that end.

e. Follow the same procedurc at the opposite end
of the brush unit, and tighten remaining screws.

{. Check the unit in the machine for correct clear-

ance.
g. If the clearance Is incorrect, remove the umit
and shift the separator in the proper direction.
2, Loosen the locking screws at either end of the
“brush unit and shift the block so that the heels of the
brushes line up with the scribed line on the separator.

Figure 18, Brush Assembly




3. Adjust the brush umit for corvect lateral tracking
of the brushes.

a. Center the brush biock assembly in its holder by
use of the two Allen head set screws in the holder
asseimbly. NOTE: Do not tighten the set screws to a
point where they hind the retractable frames.

b. With the brush holder in place, adjust the
screws in the machine side frames for correct brush
tracking,

¢ Allow 003" clearance 1o prevent binding, when

Tronsport and Stackers

Selegtion Mechanism

Principies of Operation

The transport mechanism consists of six continuously
running feed rolls that move cards fromn the feeds 1o
the stackers sclected by chute blades. Three of the
feed rolls are under control of the read feed, and three
are under control of the punch feed. Gards can go into
only three of the five stackers from either feced, The
stacker into which the card enters is determmined by the
selection mechanism at each end of the transport mech-
anism (Figure 19).

PUCH FEED ::Libl Baan s BEME Fabl tul FOT HATES
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Figure 19. Card Selection Schematic
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TFigure 20. Chute Blade and Selector Magnet Adjustment,
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removing or replacing the brush assembly.
4. Adjust brush assernbly card guide for a minimuam
of 025" clearance to the lower card guide.

Brush Timing

I. Dynamically tirne brushes to make by 3° before
line of index. No brush should make before 7° before
line of index or break before 109 after line of index,
NOTE: Timing is accomplished by moving the hrushes
off the scribed line, NoT by moving the leed knives.

The seleclion mechanism consists of two chute blades
and twe control magnets for each of the read and
punch feeds. With the select magnets de-energized, the
cards enter the stacker nearest the feed; stacker nr for
the read and stacker nr for the punch. I the magnet
that depresses the lower of the two chute blades is
energized, the cards go into 1 or 4. 1f the magnet that
depresses both chute blades is energized, the cards from
either feed can go into stacker 8/2.

A jamn bar s installed over the length of the transport
mechanism.  The bar consists of a spring stecl strip
located just above the normal card line. Any card that

1732 £ | /6L BETWEEN |"M..

END OF CHUTE BLADE

AND LOWER CARD o
GUIDE EDGE

CHUTE ELADE

LOWER CARD
GUIDE PLATE

Figure 21. Chuate Blade {Fop View)
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Figure 22. Jam Bar

is bent enough to flex the metal strip causcs a switch to
operate. The switch causes the machine to stop and
turns on the stop light. A card jam in the feed portion
of the machine is detected by other circuits.

Chute Blode and Selector Magnet
Adjusiments (Figure 20)

1. Lower the control key and indicator light panel
by loosening four holding screws and pivoting.

2. With the pocket sclector magnel armatures at-
tracted, adjust each armature for .0357 2-.003"” clear-
ance between the upper part of the stop and armature,

3. Adjust the selector magnet assembly {by use of the
mounting screws) Lo position the chute blades 14,
-} 344” — O above the card line when the magnets are
not energized, and 14" + 15,7 — 0 below the card line
whien the magnets are cnergized,

4. Adjust the chute blades {use the chute blade
mounting screw) for 34, == 14,” clearance between
the end of the lower chute blade and the lower card
guide plate (Figure 21).

3. Chute blade tension should be such that a force of
300-350 grams applied to the 2 or 8 selector magnet
arrature (at a point just under armature backstop}
should hold the armature fully attracted. A force of
[30-200 grams should be required to hold select magnet
1 or magnet 4 armatures fully attracted.

6. With a chute blade removed and held on a flat
surface, the tab containing the chute blade mounting
screw hole should project 14" = 34,” above the flat
surface.

Transport Roli Adjusiments

1. The lower pressure rolls should be centered directly
below the upper rolls. This can he accomplished by
inseriing a .010" fecler gage leafl between the upper and
lower rolls and adjusting the lower roll mounting
brackets until the feeler gage leal 1s parallel to the
card line.

2, Tension on the pressure rolls i3 adjusted by the
lower feed roll shaft mounting screws so that a pull
of 1.5 Ibs. 10 2.5 lbs. is required to pull a card strip {rom
between the rolis {upper roll not turning}. Tension on
the front and rear rolls should be within ¥4 b, of each
other. The card must be pulled in the same direction
as 1t s fed. After adjusting, be sure locknuts on the
mounting screws are tight. NOTE: Dush-pull scale,
F/N 9900012, may be used.

Jom Bar Adjustments

L. A jam bar must be postioned for 0207 to 0357
clearance between the formned points and the shear
plates over the entire length of the card transport and

at the junction of the jam bar and jam bar lever
(Figure 22).

2. The tape must be adjusted so that the switch will
be operated with a tape deflection of 144"

Stackers

Principles of Operation (Figure 23)

The stackers used on the 1402 are the radial type. The
stacker receives the card from the transport mechanism
with the card horizontal. The distance from the top
of the guide asscnbly to the lip of the pivot and lever
assembly is less than the length of the card. As a result,
the front of the card is held by the card restraining
lever, and the rear of the card falls, guided by the guide
asscrubly. The radius of the guide assembly is such that
as the rear of the card approaches the botvow, the front
falls frown the card restraiming lever that has been sup-
porting it,

The card stops with the back edge on the card align-
ment lever and the [ront edge on the card deck support
or card previously stacked. Spring tension supports the
card alignment lever until 4 to 6 cards accumnulate.
Their weight overcomes the spring tension supporting
the card alignment lever, and lowers the group of cards
into the card pusher slide. The pusher slide oscillating
front to back works the bottom of the cards to the front
so they are standing against the card deck support.
This can continue until the card deck support moves
out enough to operate the stacker stop microswitch oper-
ating’ arm, which stops the machine. The card joggler
mechanism is driven from either or both the punch and
read feeds.

The x/r and 1 stacker jogglers are operated hy the
read feed and the x/p and 4 stacker jogglers are oper-
ated by the punch feed. The 8/2 stacker joggler is
connected to both the read and punch feeds by means
of two helical springs and collars so that it can be op-
erated by either feed.

The card levers on the pivot and lever assembly keep
the cards from going back into the stacker where they
might jam the machine.

Siacker Adjustments

1. Make sure all shiding and pivoting parts niove
freely with no binds,

2. The space between the pocket separators should
b 3 545" = Yoy

3. The pocket separators should be square with
transport rails within 015",

4. The radial guides should be square with the pocket
separators within 0107,

3. Form the radial guides as shown in Figure 24,
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TFigure 23, Stacker Schematic

Stacker Joggler Adjusimenis

1. The three shafts must be free of binds (align the
four bearing bracket asscrnbhies].

2. Maintain 4.000" = 005" between the bases of the
two inside bearing brackets (Figure 237,

3. With the center shaft assembly shilted toward the
reader feed and the clutch hubs flush with the spring
gleeve, adjust the cluteh hub {identificd by a red dot)
for 0057 to .00 clearance while s spring sleeve is
flush against the mating bub.

RUE | DEsTIFIED WITH 45eD DOT

HELICAL ZPRINE ZLCIWT

MATIHG HUB HELICAL YPRIYGE SLEEVE

GEAD FFR EM:

FLUSH

Al
bl 03 TO 505 LY
HOLHTIHE 3330KETS

Figure 25. Center Stacker Joggler Assembly
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CARD PUSHER ECCENTRIC TO
SLIDE JOGGLE CARDS

TO FRONT GF MACHINE

Punch Feed

Prive Mechanism (Figures 1 and 26)

A 14 h.p. motor is used to drive the input idler pulley,
Through gears and tming belts, the following are kept §
continuously running:

1. Timer index
Clutch ratchet
Ceneva assombly
Intermittent feed rolls
Punch unit drive shaft
PACRE's i
PCCB's
First feed roll after the punch check brushes

9. Three transport [eed rolls

10. Stacker jogelers.
When the punch clutch cngages, power is transmitted

e e W

to the following:

Picker knife cam shaft

Feed Knives

First feed rolls

First stepped roll assembly
Card aligners

Second stepped roll assembly
Punch check brush contact roll

R

Figure 24, Radial Card Guide Outline
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Figure 26. Punch Feed Timing Belts

8. PLCRB's

9. Punch feed read brush contact roll {Optional
featurc].
When the punch clutch latches, the intennittent feed
rolls are cammed open so that they cannot feed the card
though they continue to turn.

Punch Feed Cluich

Principles of Operation

The punch clutch used on this machine i3 a 4-tooth
ratchet type. The clutch pawl can engage at 315°, 437,
135°, or 225”2, In order to kecp the PCCR’s (continu-
ously running} in time with the card and the PLCBs
{under control of punch clutch}, the PCCB’s make and
break four times for cach machine cyvcle. Therefore, no
matter which tooth the pawl engages in, the PCCR's
will give the same timings in relation to the card being
fed. The PACEs (high speed continuously rumning)
make and break for each cvele point. The impulses that
are required only need to be filtered out by PLCRBs.

Clvich Adjustments

The clutch assembly is pinned at the factory and should
not have to be changed. Step 1 would only be per-
formed if a new clutch assembly is installed,

24

TIKER VTHDEX

FAL3 LHIT

DRIvE TU
TRANSPOAT
MECHAN | 5M

1. Set the clutch so that the latch arm is on ihe
vertical centerline of the picker cam shaft within 0057
{(Figure 27).

a. At the same time position the unit sideways so
that the keeper is {lush with the cdge of the dog
carrier within 010” {Figure 28).

b. Form the cam follower arm so that the cam
follower is on the middle of the cam surface.

2. Turn the machine to the low dwell on the clutch
cam. Trip the clutch and sct the adjusting screw {or
D187 to 0307 unlatching clearance (Figure 29).

Figure 27. Clutch Position

erge—-

e

DOG CARRIER

LATCH ARM

Figure 28, Clutch Avm and Dog Carrier Relationship

Figure 29. Clutch Unlatching Clearance
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Figure 31. Armature Nelatching Clearance and Overlap

3. Turn the machine to the high dwell on the chitch
cam. Check for a minimum of 1" overiap of clutch
latch arm on the dog and dog carrier (Figure 307,

a. Reposition latch arm if necessary. Check Item 2,

4. Check for .003” to .005% clearance between the
dog carrier and the kecper. eem or sione the keeper
to adjust {Figure 30},

5. With the cam follower on the high dwell, position
the armature backstop plate horizontally for 0207 to
025" overlap of the armature and latch; position ver-
tcally for .010” to 013 relatching clearance {Figure
31).

6. Adjust the magnet assembly for .010” clearance
between the armature and core nearest the pivot and
025" between the armature and core farthest from the
pivot when the armature is latched {Figure 32%. This
adjustment should give .003” o 003" clearance be-
tween the armature and core nearest the pivot when
the armature is attracted.

7. The clutch should unlatch with an .008” gage be-
tween the armature and core farthest from the pivot
point. It should not unlaich with a 0107 gage. Re-
adjust Step 3, overlap, if necessary.

Fignre 32, Clutch Magnet Core Clearance
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8. With the cam follower on the high dwell, set the
armatuve knockell for 0107 to 0127 clearance between
the armvature and the knockoff (Figure 337,

e

Liuieh Timing
This adjustment insures that the punch feed index is in
time with the punch clutch dog engaging Lime.

1. Trip the clutch betwsen 230° and 300° and iurn
the machine manually until the dog engages in the
clutels raichoet.

2. While holding the armature in the tripped posi-
tion, continue turning the machine until the latching
surfaces of the elutch laich arm and the dog carrier
coincide (Figure 34},

5. At this ome the punch feed Index should be at
315" = Lo

a. If the punch foed index s vot at 3159, loosen
the clamping hub of the Index drive pulley and turn

the index to 3159,

k. Tighten the clamping hub.

NOTE: If any change 1s made in the clutch timing,

check the timing of all other punch feed units.

Clvich Rofehet Remeval (Figure 26)

1. Remove the main drive belt.

2. Remove the large input idler pulley.

2. Remove the screw In the cenier of the idler
pulley slud.
b. Pull the pulley off the stud.

3. Remove the serew in the ond of the picker knife
cam shalt and pull the goar and disc assembly off the
shafi.

4. Loosen three sot screws and pull the ratchet off
the assembly. Do not lose the spacer between the two
insides hearings.

5. Install m reverse order.

§. Re-time clutch, geneva and POCE's.

LG TG
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Figure 33, Clutch Armature Enockof
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LATCH ARM {e—= EDGE OF DOG CARRIER
! AND LATCH ARM
N ___ i —; SHOULD LINE UP AT 315°

TFigure 34. Clutch Timing

Geneva

Principles of Qperafion {Figure 35)

The geneva operates on the same principle as the
genevas m other high speed punches. This geneva,
however, is comparatively simple. It consists of a drive
disc with two pins Lo drive two geneva discs. There
is one set of feed rolls geared to each geneva disc.
These are the only feed rolls thar have internmttent
action. A feed roll opening device cams these two sets
of feed rolls epen at clutch latching time so that they
will not feed the card when the eclutch latches even
though they are continuously running.

rIMI%G FIN

.

GFSEVA-BREVE DIST
GEREVA DISC
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Fipure 33. Geneva

When the geneva pins ride wnto the deep cuts in the
geneva dises, the fecd rolls are driven by the gears
attached to the geneva discs, the cam surface on the
geneva. drive disc contacts the shallow cuts on the
geneva drive discs. When the cam surface is in the
shallow cuts of the geneva discs, the intermittent feed
rolls are held stationary. The gencva action is repeated
every cycle point causing an intermittent movement of
the card through the punching station.

Adjusiments

NOTE: Do nol repair the geneva housing in the field.
1. Locate the geneva housing on the side frame to
produce 0017 to .002” backlash in the gears. This
setting is very irnportant. If there is too much backlash,
punching registration will be off. If there Is no back-
lash, the gea‘rs may be damaged.
2. To check for geneva gear backlash:
4. Remove the punch unit
b Crank the machinc to a point wher intermittent
rolls are held stationary for punching (approximately
49 before the line of index).
c. Grip an intermittent roll and turn in both di-
rections, checking for a slight wink. Check both sets
of rolls at all 12 digit times.

Timing
Check the cluteh thming before proceding with this
adjustiment.
1. The geneva timing pin should seat at 02 and at
alternate cycle points throughout a machine cycle.
2. 1f the geneva is out of time:
a. Turn the machine to 07 on the timer Index.
b. Loosen the split hub of the geneva input pulley.
¢. Crank the wachine until the pin seats and
tighten pulicy.
d. Check tiring of the punch unit and PACT unit.

Hopper and Picker Knives

Principies - of Qparation
Refer to hopper and picker knives of READ FEED

scetion.

Adjusiments

E. On machines with adjustable left side aligner, lo-
cate the left hopper side plate so that there is 057 to
D677 clearance o the hopper sub frame.

2. On machines with the stationary left side aligner
locate the left hopper side plate so that a card will
clear the left side aligner by 0107,

3. The right hopper side plate is adjusted for 008"
to .012" clearance over the lengith of the cards.

a. Check this clearance by placing approximately

a 17 pack of cards in the hopper and insert 1 or 2
cards vertically between pack and side plates. One
card should be loose; two cards, tight.

b. Make sure hopper side plates are at right angles
to the fist set of feed rolls.

c. On machines with the adjustable left side aligner
check that the card clears the left side aligner by
Lia” to 196" with the aligners in the restored position.
4. Position the hopper posts {or s clearance of (157

&+ 0027 between the hopper posts and a pack of cards
resting againsi the throat knife

a. Check for a two-card clearance betwesn the
hopper posts and the pack of cards.

b. Adjust by loosening screws in either end of the
hopper posts mounting bar and shifting the bar the
desired. amount.

3. DPosition the throat roller asseinbly laterally so that
the vertical center line of the roller 1s aligned with the
edge of the throal knile. Determing this by the step in
the block that indicates the center line of the roller.

6. Position the cam follower arms {or no binding con-
dition over the entire periphery of the cams with =
maximum clearance of 008" between either cam and
follower at any point.

7. Position the feed knive arms evenly on the shaft so
that the edge of the picker knife block travels 0207 to
0307 beyond the trailing edge of the card when the
card is held against the hopper posts. .

8. The picker knife cam is set to deliver a card to
the first feed rolls at 185 = 149 'Yo adjust proceed as
tollows:

a. Loosen the cam on the shaft.

b Engage the clutch and turn to 155°,

o. T'urn the cam on the shaft until the feed knives
hold the card snug against the first feed rolls.

d. Tighten the cam on the shaft.

Ceavd Guides

There are four card guides that must be kept in proper
relationship to the card line. They are located as
follows:

I. First card guide is located just past the first fead
rolls. The first upper card guide is removable and s
replaced by a brush assembly if the punch feed read
featurs is on the machine. 'T'he first lower card guide is
then altered to accorumodate a contact roll.

2. Second card guide is located at the first stepped
roll.

3. Third card guide is located at the second stepped
roll.

4. Punch stacker transport card guide is located be-
tween the punch check brushes and the stackers at the
sixth feed roll.
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Adjustments

1. The hopper back plate gumde should be 003"
above the card line.

2. Loosen the first lower card guide tie bar holding
screws and shift the tde bar to obtain .012” to .030”
clearance between the lower card guide and the hopper
hack plate guide.

3. The trailing odge of the first lower card guide
should be not meore than 0057 above or .010” below the
second lower card guide leading edge.

4. Pogition the first upper card guide for 0127 to
0307 clearance to the lower card guide. Adjust by
loosening the screws in the mounting bar and shifting
the guide to the desired position.

3. Position the second upper card guide for .0127
to 030" clearance to the lower giude.

a, Adjust by loosening the tie bar holding scrows
through side frames.

b. Check to make cerlain the tip of the forward
aligner is below the top surface of lower guide. Ad-
just by positioning the upper guide because aligners
travel in a slot in the upper gnde.

NOTE: Screws mounting this guide to the bar are
8-36, ./ 607694,

6. Position third upper card guide for .012” to 030"
clearance to the lower guide. Adjust by loosening
meunting bar holding screws and shift the guide to the

5

Tigure 36. Aligner Stalion, Stepped and Intermittent Rolls
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desired position.

7. Position the punch stacker transport lower card
guide for 0157 o 025" below the card line level, de-
termined by the contact roll and the sixth feed roll,

Aligner Stations and
Intermittent Feed Rolls

Principics of Operation (Figure 36)

As the card passes the first upper card guide, it s picked
up by the first stepped roll assembly. The lower roll
of the assembly is called a stepped roll, because it has
a portion of its chrewminference ent away. When the high
dwell of the stepped roll is oposite the uper roll, the
card is fed through the rolls into the first ntermittont
rolls which are camnmed open at this time. When the
low dwell of the stepped roll is opposite the upper roll,
collars on the end of the stepped roll assembly shafts
prevent the stepped roll from contacting the card.
During the time that the card is {ree from the stepped
feed roll and intermittent feed roll, it is aligned o in-
sure correct punching registration. The Jorward aligners
contact the trailing edge of the card and move the card
up to the centerling of the punches. At the same time,
the card is aligned toward the ¢colmmm 1 end by the
side ahigners. Card pressure fingers are used at the

aligner station to hold the card so it does not snap or
buckle.

Afrer aligning is compleled, the [ust intermittent fced
rolls close, and they start {eeding the card through the
punching station. The second inlermitlent [ced rolls
are caruned open as the card s led into them, They
then close, just before the card leaves the first inter-
mittent fecd rolls. After the second intermittent [eed
rolls close, the first intermmittent feed rolls are cammed
open, When the first intermittent feed rolls open, the
feeding of the cards through the punching station is
under control of the second intermittent feed rolls.
The opening and closing of the intermittent feed rolls
prevent buckling or snapping ol the card at the punch
station.

While punching is being completed, the card is fed
into the second stepped roll assernbly which does not
contact the card at this time. The second stepped roll
assembly is like the first stepped roll assembly ahead
of the aligner station. The second stepped roll contacts
the card afler the second intermittent {eed roll releases
the card. and fecds it past the punch check brushes into
the sixth feed roll. The sixth feed roll will take over
control of card feeding when the second stepped roll
comes to the low dwell on its circumference, After card
reading the card is under control of the transport and
selection mechanigm. Refer to Read Feed for the trans-
port and stacker operation.

Timing Check AF Punch Stofien

NOTHE: This procedure is merely a method of checking
the tirning of forward aligners, first stepped feed roll,
and first intermittent feed roll. 1t should not be used
as an adjustment procedure. The various timings are
not checked by this procedure in the sequence in which
the adjustments should be made. The procedure for
making the adjustments in proper sequence foliows this
timing check.

I. Remove the punch unit and its drive helt,

2. Latch the die into position.
NOTE: A card guide tool will be furnished with the
new redesigned die and stripper.

3. Insert gage (p/N 608183} in place of the punch

a a

: FIRST STEPPED FEED e
/ROLL TIMING MARKS \
FORWARD AL[GNE
- LGNER THMING MARKS o

SECOND STEPFED FEER e
ROLL TIMING MARKS =
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Figure 37. Gage 608183

unit to act as a guide {Figure 387,

4. Feed a card under power for two card cycles.

5. Disconnect the power from machine.

6. Trip the elutch and turn the machine manually
until the cluich engages.

7. Comtinue turning with the chutch engaged until
the machine mdex iy at 339° = 1°. At this time the
leading cdge of the card should not have moved past
the “first stepped feed roll timing marks™ on the gage
(Figure 377,

8. Continue turning the machine and check to see
that the card [inishes forward aligning to within 005"
of the “forward aligner liming marks™ on the gage at
331° (Figure 37). Thisy second check makes certain
that the card is properly aligned at the time the inter-
mittent roll closes.

9. Al 355.59, the first ntermittent roll should have
closed 1o a point where it applies a very light drag
evenly over the full Jength of the card.

NOTE: Tf any of these timings are found to be incor-
rect, the following sequence should be followed in
making the adjustments.

Forweard and Side Aligner Adjustments

1. Open the roll opening device.

2. Remove the gage and insert a eard betwoen the
feed rolls from the punching area, against the forward
aligners.

3. Raise the roll opening device.

4. Re-install the gage, p/x 608183, in the area where
the punch unit was removed (Figure 38).

5. Trip the clutch and turn the machine manually
until the forward aligners are at their forward limit of
travel, 351°.

Figure 38. Position of Gagoe at Punch Station




6. Adjust the forward aligners to position the card
evenly within .005” of the “forward aligner timing
marks”’ on the gage (Figure 37). Adjust each forward
aligner by loosening the screws in the locking block just
enough to allow turning the adjusting screw with an
Allen wrench (Figure 39). The locking block serves as
a support for the adjusting screw and adjustment can-
not be made accurately if the block 1s loosened too
much.

7. Keeping the machine at 3519, loosen the left side
aligner lock nut and turn the adjusting screw to posi-
tlon the aligner 379,” from the inside of the left side
frame (Figure 401. Tighten the lock nut. NOTE: This
step is only necessary on machines with an adjustable
left side aligner.

8. At 3519, adjust the right side aligner to just touch
the card.

8. Check both side aligners for 14,” minimum clear-
ance to a card when the side aligners are fully restored.

First Stepped Feed Roll Timing

Adjust the aligners before proceeding with this adjust-
ment.

1. Loosen the split hub of the input pulley to the first
stepped feed roll.

2. Open the roll opening device.

3. Engage the clutch and turn the machine to 3399,

4. Turn the stepped roll to a point where the for-
ward aligners fust start to move toward the rear of the
machine.

5. Remove the gage; slide a card between the feed
rells from the punching area against the forward
aligners,

6. Raise the roll opening device.

7. Replace the gage, /N 608183, into position.

8. Turn the stepped roll in normal direction of rota-
tion until the leading edge of the card coincides with
the first set of marks on the gage.

9. Tighten the split hub of the input pulley to the
first stepped feed roll. Re-check that the leading edge of

Figure 39. Forward Aligner Adjustment

30

the card docs not pass the “first stepped feed roll timing
marks” on the gage at 339°,

First Intermittent Feed Roll Timing

The first stepped feed roll must be properly timed before
adjusting the closing time of the first intermittent leed
roll.

1. With the clutch engaged, turn the machine to
355.5°.

2. Adjust the eccentrics® at each end ol the inter-

nuttent feed roll shaft so that there is a light drag

evenly over the full length of the card (Figure 41].
Keep the high side of the right and left eccentrics in
the same relative position as indicated by spot marks on
cecentric bushings and feed roll opener arms.

3. Check the timing of the second stepped roll and
second stepped intermittent roll after adjusting the first
intermitent feed roll. If the procedure is followed cor-
rectly, the relationship between the two will not he
disturbed.

Side Aligner Removal

1. Remove punch unit from machine.
2. Remove the geneva {do not remove locator
blocks).
3. Remove the dic card lever.
4. Remove the upper card guides and card guide
mounting bar in the aligning station. X
a. Remove six screws holding card guides to the
mounting bar and slide the guides toward the front
of the machine,
b. Remove two serews from each. end of the card
guide mounting bar and lift har out.
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Figure 40. Side Aligner Adjustment

5. Remove the second upper feed roll.
6. Remove the lower card guides in the aligning
staliorn.

7. Remove the side aligher.

a. Disconnect the spring from the aligner to he
removed.

b. Puil the pivot pin and lift the aligner out.
8. Replace in reverse order.

forward Aligner Removal
1.-6. Follow first six steps of the Side Ahgner Re-
moval.
7. Remove the first intermittent feed roll shaft,
a. Remove the first intermittent feed rotl hangers.
b. Work the intermittent feed rolt shaft out left
side of the machine.
8. Remove the forward aligner adjusting screw lock
plates and adjusting screws for both aligners.
9. Remove third upright card guide support.
a. Remove four screws up through bottom of bed
plate.
b. Forward aligners are mounted to this upright
and will come out with it.

First Stepped Feed Roll Removual

I. Remove side aligners.

2. Remove two screws and one pin from each end
of the bed plate.

3. Drop the card guide supports and forward aligners
out bottem of roll opening assembly.

4. Remove the pulleys and the cam follower arms
from the right side of the machine.

3. Remove two screws from the card hed plate. These
are on the right end under the second intermittent roll.

6. Remove the right side frame from the roll opening
device.

7. Remove the pulley and the bearing retaining
screws from the left end of the stepped roll. If the
roll is being replaced, bearings arc furnished with a
new shaft.

Fourth or Fifth Upper Feed Roll Removal

1. Remove the punch unit from raachine.

2. Remove geneva (do not remove locator blocks).

3. Remove the belt and pulley from the right end of
the second stepped feed roll.

4. Remove the bearing and hanger from the lelt end
of the fifth lower roll and the hanger from the right
cnd.

5. Remaove the upper card guides and the card Jever
in second intermittent slation.

6. Remove the screws from the *L”* bracket and both
ends of the card guide mounting bar and remove the
“L” bracket and the mounting bar,

*The eccentrics on the first and sccond intermittent feed rolls should be ad-
Justed wmly if necessary,

7. To remove the fourth upper roll:

a. Reinove bearing retainer screw from left end of
shaft.

h. "Tap shaft to the right out the left-hand bcaring.
The right-hand bearing slips out of the side casting,
8. To remove the fifth upper shaft, tap shalt to right.

Timing Check At Punch Check Brush Station

NOTE: Check the aligner adjustment and timing be-
forc proceeding. The sccond stepped feed roll is adjusted
to deliver a card at the punch check brush station in
timae for proper rcading. The second intermittent feed
roll is then adjusted for even opening on both lobes and
to compensale for second stepped roll adjustments in
connection with punch check brush timing. NOTE:
This procedure is for checking the timing of second
stepped feed roll and second intermittent feed roll. Do
not use as an adjustment procedure.

1. Feed a card 3 cycles under power.

2. Disconnect the machine power.

3. Remove the pumch check brushes.

4. Install gage v/N 608183 in place of brushes (Fig-
ure 423,

5. The leading edge of the card should ceincide
within 005" of the “second stepped feed roll timing
marks” on the gage (Figure 37,

Second Stepped Feed Roll Timing

NOTE: I the second stepped feed roll is out of time,
follow Steps 8 and 9 to re-time. When the roll is re-
moved or a belt has broken, follow Steps 1 through 9
10 re-time.

i. Remove the punch check brushes.

2. Insert gage (Figurc 427,

Figure 42, Position of Gage at Brush Station
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Figure 41. BRoll Opening Device

3. With the sccond intermittent feed roll closed,
loosen the pulley on the end of the second stepped [ced
roil shaft.

4. Manually fecd a card through the machine to
2887 of the third feed cyele.

5. With the index at 288° rotate the sccond stepped
feed roll untl the leading edge of the card coincides
with the marks on the gage (Figue 377,

6. While holding the second stepped roll, turn the
machine o 315°.

7. Tighten the pulley on the left end of the second
stepped feed roll shaft. This is an approximate setting
and will probably need slight re-adjustment,

8. Check the adjustment by following the above tim-
ing check procedure cutlined above.

9. If the leading cdge of the card does not coincide
within 005" of the “second stepped feed roll” timing
marks on the gage (Figure 37), loosen the pulley on
the second stepped feed roll shalt and rotate the roll
in the proper dircction to line up the leading edge of
the card with the marks.

Sccond intermiitent Feed Roll Timing

1. Adjust the second stepped feed roll before adjust-
ing the closing time of the sccond intermittent feed roll.
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2. Engage the clutch and crank machine to 280°,

3. Open the roll opening device.

4. Insert the card between the second intermittent
rolls.

5. Adjust the cocentrics® at either end of the second
intermittent feed roll shaft so that the roils hold the
card tight until 284° and release the card by 2889,

6. Make surc the eccentrics arc adjusted evenly at
both ends.

Second Stepped Feed Rolf Removal

1. Remove fifth upper feed roll (Refer to Fifth Up-
per Feed Roll removal procedure).

2. Rumove the lower card guide between the sccond
intermittent and the second stepped feed roll,

3. Remove four screws in bed plate.

4. Remove two screws and two dowels from the bed
platc mounting block located under the first stepped
rall and roll opening device.

5 Remove ihe right side frame on the roll opening
device.

6. Remove the camt and pulley from the left end of
stepped roll shaft,

*The eccenines on the fire and second jolermittent feed rolls should be ad-
Justed orelv A meecessary.

i

Figure 43, Pugnch Unit
7. Pull the stepped roll through the leit side.
8. Re-assemble in reverse order.

a. When replacing the card guides between the
fourth and fifth upper rolls, the guides must be laid
in place; then the mounting bar is put in place and
screwed o the guides.

b. Check for .012" to 030" card clearance between
the upper and lower guides.

Roll Opening Device
Principles of Operation (Figure 41)

The two siepped rolls, the two lower intermittent rolls,
and the dic assemnbly are mounted on one assembly
called the roll opening device. This assembly may he
lowered to facilitate removal of card jams. The roll
operiing device should also be lowered when removing
or inserting the die agsembly. The locating blocks for
the die are in this frame which makes die removal and
insertion much easier.

The handle on the left side of the machine is pulled
out and turned clockwise to lower the device and coun-
ter-clockwise Lo raisc the device. An electrical contact
interiocks the roll opening device so that the device
must be in its Up position before the machine will run.

NAGNET. UNTT

'MOUNTENG - SCREWS

INTERPOSER ‘GUIDE ‘CoMB
CLAMPING SCREW -~ .

Brush Unrifs )
{Refer to Brush Uinits of READ FEED Scction).

" Punch Unit

Principles of Operotion
The entire punch unit {Figure 43) can be casily re-
moved from the machine for servicing. It can be
separated into two main assemblies as follows:

1. The drive unit (Figurc 44}

2. The magnet unit (Figure 46].
The drive unit can be further divided into the following
units:

1. Cam shaft unit

2. Punch bail and setup bail cam follower assermbly

3. Die and stripper assembly.

The cam shalt unit consists of a cain shalt and four
sets of complementary cams.

The punch bail and setup bail cam follower assembly
consist of:
1. A punch bail and two sets of cam follower arms.

2. An interposer selup bail and two sets of cam fol-
lower arms.
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Figure 44. Drive Unit

The punch magnet unit consists of 80 rnagnets,
latches, interposer links, and interposers. The magnets
are connected through miniature multi-terminal con-
nectors o the machine circuits.

The cam shaft in the punch drive unit operates con-
tinuously when the motor. is running. The three-lobed
camns operale the intcrposer sctup bail and punch bail
three times on each revolution of the punch cam shaft.
The punch cam shaft makes 1333 14 revolutions per
minute.

The interposer bail is a U-shaped channel. A projec-
tion en each of the 80 interposer hinks ride in the chan-
nel (Figure 47). As the interposer setup bail moves
down, all the interposer links move down, carrying with
them the 80 latches. This pulls each armature against
its yoke. If punching is to take place, the mmagnet is
encrgized at this time. Because the armature did not
have to be attracted electrically, very low current is
required to keep the armature scaled against its yoke.
For this reason the unit is sometimes referred to as a
“no-work” punch unit.
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When the interposer setup bail moves up, the magnet
just energized keeps its latch in the powN position. Be-
cause the Jatch is stationary, the upward movement of
the interposer setup hail causes the interposer link to
pivot, extending the interposer between the punch bail
and the punch.

The movement of the punch cam shafi then causes
the punch bail to move down. Only those columns are
punched that have the interposers between the punch
hail and the punch. When the punch bail pushes the
interposer down, the interposer is clamped between the
punch and the punch bail. With this arrangement, the
magnet can be de-energized while the punch is going
down rather than wailing until the completion of the
punching operation.

As the punch bail returns, the interposer is free to be
restored by spring tension. On the return stroke of the
punch bail, the punch is positively resiored by the pro-
jection on the punch bail.

On machines with the redesigned dic and stripper,
the only difference is that the die asserably locks into
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the stripper rather than the roll opening device (Figure
48). Turn and pull down on the handle to remove the
die; push up and turn the handle to insert the die.

Cam Follower Assembly Adjustiments (Figure 44)

I. Remove the punch unit from machine.

2. With the punch unit at room temperature, adjust
so that a .002" feeler gage, when placed bhetween the
cam followers listed below and their respeciive cam
surfaces, expericnces moderale drag at the tightest point
as the cam shaft s rotated through one revolution.

a. Punch bail complimentary {tlop-inside! cam fol-
lowers.
b. Setup bail complimentary (top-outside) cam fol-
lowers.
€. Punch bail active (bottom-inside} cam lollowoers.
This adjustment does not apply to the setup bail active
{bottom-outside) cam followers because the 80 latch
springs force these cam followers to ride tight against
their cam surfaces.

3. With the cam followers adjusted to the 002" feeler
gage, check to see that a .005" feeler gage will not pass
freely betwcen any cam follower and its respective cam
surflace at any point around the cam circumference. If
this .005” adjustment cannot be met, check to sec if the
punch marks on the cccentric studs are up (these studs
can be nterchanged by mistake, in which case the
punch marks would be down, making it impossible to
adjust the followers properly) (Figure 45).

Cum Follower Assembly Removeal

1. Remove the punch unit from the muchine.

2. Remove the punch and stripper asembly.

3. Remove the magnet unit.

4. Remove the two dowel pins in the cam follower
mounting plate (Figure 45).

5. Remove the four mounting screws (Figure 45).

6. Separate the cam follower assembly {rom the
punch unit.

7. Assemble in reverse order.

Figure 45. Cam Follower TInit

Seirviee Chacks

With the cam follower unit removed {rom the punch
unit check:

1. That the four collars on the pivot shaft are tight
against inner race of the pivot bearings.

2. That set screws holding cam follower pivot shalt,
interposer bhail pivol studs, and interposer bail pivot
shaft are tight.

3. That nuts on all cam follower shafts and interposer
bail pivot studs are tight,

4. For wear, fretting corrosion, or lack of lubrication
of all parts.

Cam Follower Assembly Timing

1. Use timing rod r/n 219300 to line up the timing
holes in the cams with the hole in the punch unit left
side frame,

2. Set the punch index at 0°

inferposer Setup Bail Adjusiments (Figure 44)

1. Remove punch unit from machine.

2. Remove punch magnet unit from punch unit.

3. Remove stripper assembly. NOTE: Mark or scribe
a line on both ends and one side of stripper assembly to
maintain punch registration when replacing on punch
unit.

4. Set the punch unit on a flat surface and place gage
{r/N 600914} as close as possible to the right side
frame,

5. Turn the punch drive unit cam shaft until the
setup bail rests on lop of the gage (Figure 44%. Make
a note of the index setting.

6. Remove the gage without disturbing the setup bail,
and insert the gage at the left side of the setup bail
Place the gage as close as possible to the left side frame.

7. The setup bail should rest on top of the gage in
the sarme manner as in Step 2. Check the index setting
to insure it has not changed since Step 2. TUse the ec-
centric stud at the left end of the bail to satisfy this
condition.

8. Re-check the adjustments after several rotations of
the punch drive unit carn shaft.

NOTE: The sctup bail height must be gaged as close
as possible to the punch drive unit side frame. The side
frames must be in contact with the surface on which
the gage is resting. Careful adherence to these pre-
cautions and to the procedure just cutllined will result in
a bail parallelism of within 0037,

Interposer Sefup Bail Removal

1. Remove the punch unit from machine.
2. Remoave the cam follower assembly from the punch
drive unit.
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3. Loosen the set screws in the collars on the inter-
poser sctup bail pivot shaft, and on the interposer setup
bail.

4. Remove the interposer setup hail pivol shaft.

5. Remove the front pivet {column 1 end},

6. Remove the interposer setup bail.

7. Asseruble in reverse order.

NOTE: Check the interposer setup bail adjustments.

Punch Magnei Yoke Assembliy
Adjustments {Figure 49}
1. Remove punch unit from machine.
2. Remove punch magnet unit {rorn punch unit (not
always necessary).
3. With magnet voke assemblies removed from mag-
net unit check:
a. For .002” to 004" clearance between armatures
and cores.
b. For armature 1o pivot rod clearance. Set clear-
ance to sormnewhere between a wink of movement to
a maximum of (008" with the operating end of arma-
ture held against the yoke.

Service Checks
With the magnet voke assembly removed check for:

1. Armaturcs for wear or for striking core and for
loose springs or rivets,

2. Excuss grease or contamination between armatures
and yolkes,

3. Binding between latches and latch guides.

Punch Magnet Yoke Assembly Removal
1. Remove magnet yoke assemblies 2, 3, and 4
{counting frorm top Lo bottom}.

2. After inspection of units, replace assernbly 4 and
then 3.

Figure 46. Punch Magnet Unit
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3. Remove magnet yoke assembly 1.

4. Replace magnet voke assembly 2 and then 1.
NOTE: The four magnet yoke assemnblics should be
installed tight against the upper edge of the slot. Yoke
asseniblies go in casier with latches in lowest position.
Center the yoke assembly so that the nylon armature
guide comb does not interfere with the ears on the
latches.

Punch Magnet Unit Adjusiments

The following steps will msure armalure scaling:

1. Remove punch unit from machine.

?, Turn the punch cam shaft until the interposer
setup hail is at its lowest limit of travel.

3. Check for 0077 o 013" clearance between the
lower side of the armature and the latch at both the
column 1 and column 80 ends of the unit (Figure 49).

4. Adjust the two screws which position the magnet
unit on the punch unit frarae to obtain this clearance
(Figure 43},

a. Loosen the magnet unit mounting screws.

b. Loosen the magnet unit adjusting lock nuts and
adjust the screw for 0077 to 0137 clearance between
the armature and the latch (Figure 49}, The magnet
umit locating screws hold the magnet unit against the
adjusting screws.

c. With the interposers centered over their respec-
tive punches, tighten the mounting screws and re-

check the. clearance hetween the armature and its

latch.

Punch Magnef Unit Removal

1. Remowve the punch unit.
2. Remove the punch and stripper assemblies,
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Figure 47. Interposcr Guide Comb Adjustment

% Remove the interposer cover.

4. Loosen the magnel unit locating screws at either
end of the punch unil side frame.

5. Remove four mounting screws froanm the magnet
unit. Do not disturh the punch nagnet unit adjusting
serews { Figure 437,

6. Lilt the magnet unit off the punch unit {rame.

7. Use a rubber band to keep the interposers from
falling out.

Pumpch Magnet Unit fasialiofion

1. Place the mwgnet unit in position on the punch
unit frame. TUse the edge of the interposer cover to
hold the interposers in place.

2. Tighter the magnet unit locating screws which
forces the magnet unil against the punch unit side
frame.

3. Replace the magnet unil inounting screws.

4. Replace the punch and stripper assembly.

a. Check for 0077 to 0137 latch overthrow (Fig-

ure 497,

b. Check for 003" interposer to punch clearance

{Figure 47).

5. Replace the interposer cover.

inferposer and Guide Comb Adjustmenis

1. Remove the punch unit from machine.

2. Check for 003" minimum clearance between the
interposers and the Interposer guide comb, To check,
proceed as follows:

a. With the punch magnet de-encrgized, insert a

003" feeler gage between the punch and interposer

{Figure 479,

FUMCIL ARE STRIF2LR ASSERELY
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Figure 48. Redesigned Die and Stripper

b. Rotate the punch cam shalt through a complete
revolullon making sure no binding condition exists at
any point in the punch cam shaft cvele.

3. To adjust the interposer guide comb, procced as
follows:

#. Loosen the interposer guide comb  clamping
screws slightly (Figure 43},

b. Loosen the lock nuts on the interposer guide
comb adjusting screws.

c. Move the interposer guide comb by nicans of the
adjusting screws, until the proper clearance is ob-
tained. (Use a 005 feeler gage mnserted belween the
punch and interpeoser while adjusting?,

d. Tighten the lock nuts and the clamping screws.

¢. Re-check clearance as outlined in Step 2.

NOTE: Lack of clearance between the interposers and
the interposer guide comb at any point of the punch
cvele can cause breaking of punches.

inferposer and inferposer
Link Removal (Figure 46)

1. Remove the punch unit from machine.

2. Remove the punch magnet unit from the punch
drive umit. It is not necessary to remove the yoke
assemblies,

3. Remove the latch spring in the position to be
rermoved.

4. Push the latch to its lowest [t of travel. NOTE:
If this travel ts not sulficient, remove the yvoke assembly
containing the magnetl controlling the position to be
removed. This will increase the latch travel.

3. Unhook the interposer link from its latch.

6. Remove the interposer and interposer link.

7. Assemble in reverse order.

Stripper Assembly Removal {Figure 43)

1. Mark or scribe a lne on both ends and on one

.ooz 1o R0k

r-007 T0 013
A
303 To oo
PIVOT ROD CLEARANCE
Figure 49. Punch Magnet Adjustments
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side of the stripper assembly to maintain punch registra-
tion when replacing on the punch unit.
2. Remove four screws and remove from punch unit.

Stripper Assembly Instaliation

1. Re-install the stripper assembly in its original post-
tion on the punch unit.

2. Gheck to see that the toes of the punches retract
003”7 to .006” into suipper. Adjust by adding or re-
moving shims (r/N 437694 between the siripper as-
sembly and the punch drive frame. »/x 437694 15 0037
thick.

NOTE: If the toes of the punches are retracted more
than .006” within the stripper, the heels of the punches
may shear the stripper plate.

3. Be sure the punches are not driven against the
punch retaining plate (Figure 507.

4, Adjust the retainer plate for 004 to .007"” clear-
ance between the plate and the punches (Tigure 507,

Latch Removal (Figure 43)

1. Remove the punch unit from the machine.

2. Remeove the punch magnet unit from punch drive
umnt.

3. Remove the magnet yoke assemblies from punch
magnet unit.

4. Remove the latch spring from the latch to be re-
moved.

5. Push down the latch spring from the latch to be
removed.

6. Push down on the latch and unhook the interposer
link.

7. Remove the latch from the magnet side of the
unit. The latches next to the one being removed may
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Figure 50. Retainer Plate Adjustment
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have o be moved slightly to obtain sufficient room for
remnoval.

8. Assemble In reverse order using the following
hints:

a. Replace the punch magnet unit on the punch
drive unit helore replacing the magnet yoke assern-
blies.

b. The latches can be pulled down to the lowest
lirmit of travel to facilitate installation of the magnet
yoke assernblies by rotating the cam shaft.

c. Position the magnel mounting bar against the
top of the slot in the magnet vmit side frame. Be sure
that the nyvlon latch guides do not bind the latches.

Punch Removal (Figure 43}

1. Remove the punch unit from machine,
2. Remove the punch and stripper asscanbly.

a. Remove the fonr mounting serews which hold
the punch and stripper assembly to the punch drive
trame.

b. Watch for shims which may be between the

stripper assemnbly and the drive frame.

¢. Position the punch hail at its lowest limit of
travel while separating the punch and stripper as-
sernbly from the punch drive frawe.

3. Remove the hve holding screws and remove the
retainer plate {rorn the ponch and stripper assembly
{Figure 50).

4. Remaove the desired punch.

5. Assemble in reverse order.

a. Check for (004" to 007 punch to retainer plate
clearance before re-assembling stripper to the drive
frame.

b, Check for .003” inierposer to punch clearance.

Punch Unif Vertieal Position

NOTE: The following adjustments do not apply to the
punch unit using the new redesigned die and stripper.
These adjustrnents position the punch unit vertically for
proper die operating clearance with lowering frame up.

1. Remove the four top holding screws for the punch
unit {Figure 517.

2. Loosen the four locking nuts and turn the adjust-
ing sleeves as required. Use gage {p/x 610692% to
check squareness of punch unit to the top of the ma-
chine side frame. Punch unit must be square to the
gage within 00157

3. The adjusting sleeves must also be set so that the
die handles exhibit no wink to a very slight wink when
the units are cold. Check each handle separately. This
will assure that the die lugs are tight when operating
termperatizes are reached.

4. When raising the lowering frame, contact with the
die lugs should be felt on the last 5 to 10 degrees rota-

ton of the lowering frame handle with the machine at
C}]'_)(_:i‘ziting Lernperature.

NOTE: If the die latch bars do not have enough drag,
the die will vibratc and accelerated punch wear may
result.

Punching Registration

1. Run cards through machine and check the punch-
mg registration with a card gage.

2. To shift the punching laterally on the card {hori-
zontal registration) :

a. Loosen the four holding screws on top of the
punch unit (Figure 517,

b. Loosen the locknut on the horizontal adjusting
screw and turn the adjusbng screw in the proper
direction to permit shifting the punch unit in the
direction required to correct the horizontal registra-
tion (Figure 51}.

c. Move the punch unit so that it is tight against
all three adjusting screws and tighten the holding
screws. Loosen the die or drop the lowering frame
i[ the punch unit i hard to move in obtainng this
adjustnent,

d. Check the registration. If necessary, repecat
Steps a through c.

3. To shift the punching vertically on the card (verti-
cal registration) :
NOTE: See step 4 before procceding.

a. Loosen the four holding screws on top of the
punch unit (Figure 31},

b. Loosen the vertical adjusting scresy locknuts and
turn the adjusting screws in or out as required.

c. Tighten the locking nuts on the adjusting screws.

d. Move the punch unit snug against all three ad-
justing screws.

e. Tighten the four top holding screws.

Figure 51. TPunch Unit Adjusling Screws

f. Check registration. If necessary, repeat steps a

through e,

4. 1f the vertical registration is off more than a fow
thousandths of an inch, the punch unit adjustment is
not likely to be the cause. Investigate some other pos-
sible source of trouble:

a. Aligner station for corect operation and timing.
b. Proper card feeding—Loose feed roll belts, ete.
¢. Purich unit not perpendicular to card line.

d. Worn or loosc geneva studs.

Punch Unit Timing

At 07 on the dynamic timer index or with the geneva
timing pin scated, the punch index should read 0°,
120°, or 240%, Tf the punch index does not read 0°,
1209 or 240°, proceed as Tollows:

1. Loosen the split hub of the punch unit input pul-
ley.

2. Depress the geneva timing pin and turn the ma-
chine manually until the pin seats in the geneva drive
dise.

3. While holding the geneva in this position, grasp
the punch unit output pulley and turn the shaft o 09,
120°, or 240° on the punch umt index. This timing
can be observed from the front side of the machine.

4. Tighter the punch input pulley.

3. Crank the machine over and check the punch unit
index with the dvnamic timer index.

a. At 0° on the dynamic timer index, the punch
unitl index should read 0°, 120°, or 240°, '

‘b I the punch unit is set at 0° when the dynamic
tirner index 15 0°, 1t will take three revolutions of the
dynamic timer index for bath to be set at 0° agamn.

Punch Unif Removal

Remove the die.

Remove brush block assembly.

Remove both helts from punch unit shaft.
Remove four holding serews from top of unit.
Disconnect four multi-terminal connectors,

IR

Lift the punch unit from machine.

Punch Unir Installafion

i. Place the unit in machine tight against the vertical
and horizontal adjusting screws.
2. Replace the four top holding serews.
3. Connect the rmuld-terminal connectors.
4. Insert the de.
5. Check squareness and wvertical position.
6. Install the belts.
7. Time the punch unit w the machine,
8. Time the PACE's to the punch unil index.
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Timing Belfs

Removal of any bell, except the ruotor helt, or loosening
any clamped hub will affect the timing of soee unit.
When replacing any belt, all units must be re-timed.
Removal procedures will only be given for belts that
require some special attention.

Main Drive Belf Removal (Figure 26}

1. Loosen geneva input pulley clamped hub. Re-
move crank stud and interlock. NOTE: The crank
stud has a left-hand thread.

2, Turn machine by hand and work the pulley off
the shaft. Do not loosen the lower pulley brackel when
removing the helt. The lower pulley bracket should be
moved to tighten the belt only.

3. When replacing the main drive belt, the clutch,
geneva and PCCH units must be timed unless the
clutch and timer are held at proper relationship and
the belt is meshed between input pulley and tehiener
pulley.

Punch Unit Drive Belf Removel
1. Do not remiove geneva housing.
2. Loosen tightener and slide belt ofl upper pulley.

3. Twist the belt and pass it between the geneva
pulley and the side frame. Kinking this belt docs not
darnage it. IL contains a synthetic tensile inember,

Electrical Contacts

Permissive Make Relays

Principles of Operation (Figure 52)

All wire contact relays in the 1402 are of the permissive-
make type. The differcnce between them and the con-
ventional type s indicated by their names. In the
permissive relay, a contact Is never forced to make by
armature pressure. The armature is always moved out
of the way of an open contact and the spring tension
of the contact wire is permitted to make the contact.
‘This can be scen in Figure 33, The fact that the arrma-
ture is not slamrning the contact closed, gives a morve
closely controlled make with less bounce. The 1402
uses Tour- and six-position, high speed and standard
permissive-make refays. Al relays have 20 v coils.

Contact Replacement

When a machine malfunction is caused by py relay
contacts Tailing to make, it may not be necessary to re-

40

First Stepped Feed Roll Drive 8elf Removal

1. Remove the main drive belt.
2. Unfateh the clutch and rotate the shaft shghtly.
3. Loosen the tightener and slip the stepped roll belt
off the pulley,
4. Pass the belt between the cam follower and the
cam. Do not remove anything from the clutch.
5. Imstall in reverse order. .
6, Re-time the clutch, geneva, first stepped feed roll, i
and PCOB umit, o

Befi Tension 5

All beits are to be snug, having no detectable belt slack
when holding one pulley and atlemping to turn the
other in an aliernating forward and roverse direction.
The stacker and (ransport mechanism bells shonid be
adjusted {for a shght slack or looseness.

Punch Dynoamic Timer

Adjustmenis

The timer dial ronst be centered so that the light will
be in aligmment with the index Hnes at 0%, 90%, 1807,
and 270° within %4°.

1. Turn wmachine to approximalely 0° and seat the
geneva timing pin in the lock noteh {Figure 357.

2. Move the timer dial to 0°,

3. Repeat steps [ and 2 for 907, 1802, and 2707,

place the entirc relay. The following procedure should
be uscd to replace individual contact wirves and check
commen contacts for dust or corroded areas.

I. Remove the two relay voke mounting screws and

separate the contact moulding assemrbly from the yoke
asseouiply, This will expose the contact wires and com-
mon contacts. Use care to prevent breakage of coll #

wires from relay moulding,
2. Tlsing a screw driver, press the contacts frec of
the locating hole and remove them from the meuldng.
3. Inmspect the connnon contact point for dust or
corrosion film. Il necessary, fightly burnish the point.
Do not attermmpl to clean the cormen contact if it is
pitted or burned. This will result in increased air gap
and loss of contact tension.
4. Check new contacts for correct configuration be- _
{ore installing {Higure 547, ' i
3. Install new contact wires one at a fime to avoid
twisting.

" ARMATURE. ACTUATOR ~=—= .

" ARMATURE RETURN SPRINGN
. ARMATURE v

.. KRMATURE:
CPIVOT SPRINGA

MAGNET YOKE ASSEMBLY'.

Figure 52. PM Relay

6. Re-assemble voke to comtact moulding assembly.
The armature rmust he centered on the contact wires
with cqual dimensions between the end contacts and
the cars of the moulded armature actuator. Be certain
that the yoke is held tight against the mounting pads.

7. Check all wires to sce that none are crossed or
misplaced [rom the locating hole. Check for freedom of
armature and coil leads and proper seating of the arma-
ture pivot springs. Check the operation of the relay
contacts with the dynamic timer or oscilloscope.

Circuit Bredakers

The read feed has CR's that are continuously running

and some that arc under control of the read clutch.
Both scts of circuit breakers turn at 800 rpm. The
punch feed has three sets of CB’s, one set is under con-
trol of the punch clutch while the other two sets are
continuously running. One set of continuously running
CB's turn at 250 rpn while the other set turns at
1333 14 rpm. Idenlification of these circuit breakers
15 as follows:

RCCB—Read ired continuously running

RLCB—Read feed clutch controlled

- i7C CONTACT WiRE

©_COMMON CONTACT

ARMATURE NORMAL ARMATURE ATTRACTED

Figure 53. PM Relay Schematic
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PCCR. Punch feed continuously running
PACB ---Punch feed continuously running high speed
PLCB-—Tunch feed ciutch controlled.

Due o the speed of the 1402 read feed {300 cpmi,
the digit impulse CB's make and break for alternate
cycle points. RLY and 6 are the make and break for
odd digits while RLY and 9 make and break for the

cven digits.

In the punch feed, the PACHs are used for digit
impulses. They make and break three times for every
punch index cvele. Because they are running at 1335 14
rpoi, they will actually make and break sixteen tinws
every punch machine cycle.

The RCCB's, RLCE's, and PLLOWs are the plunger
type CB, p»/n 602083, The PAUB's are the plunger
type »/n 228110, If etther point becomes burned on
these assemblies, replace the entire assernbly.  The
PLCB's are the unitized rocker type, /% 253970, These
cams have removable stationary points. However, If the
moveahle point becomes barned, the entre contact as-
sembly must be replaced. Stoning or cleaning of any
of these cam contact surfaces iz not practical as the
results do not justify the time and expense involved.

Service Aids

Customer Enginecering Service Panef

The 1402 Card Read-Punch containg a customer engi-
neer service panel {Figure 557, This pancl allows the
Clustommer Engincer to check certain voutine areas with-
out going dircetly to the mternal parts of the machine,
This can save much valuable tme. Following is a list
of switches and ther usc.

Dial Display Switch: This togele switch selects which
one of the timer indexes 1s being vsed with the service
panel.

Off Ling Card Feed: This rotary switch when set to
OFF LINE allows the feeds to he operated independently
of the systemr. It must be set to o LixE for the system
Lo operatoe.

Bead Cluteh Trip: This momentary contact switch
aliows the read clutch to be electrically tripped. The
Of Line Card Feed Switch must be on ovr LINE to
make this switch elleciive.

Brush Selection: This rotary switch, when set to a
brush position, internally connects brush 3 {outer Hght)
and 78 {inner light) of the selected set of brushes to the
dynamic timer. When the corresponding feed brush dis-
play switch s held on, the brush timing is displayed
on the associated feed timer incdex. Example: To check
second read brush riming, set Brush Selection to spconD

A2

Timisg
The PACTE unit can be limed as Tollows:

1. At 0° on the punch unil index, the mark on the
PACGE unit side [rame and the mark on the GB shaft
collar should comecide.

2. 11 the marks do not coincide, loosen the oulput
pulley of the punch unit and turn the GB shalt unnl
the marks do comncide with the index at 0°. Refer to
the wiring diagram for adjustments and the ttming of
other CI3 units,

Open Strap Coniacs

Adjustmants
1. Position all card lever contacts lo give a mimmum
&
contact travel of 14;” when the card lever is heing
operated.
2. Adiust all contacts for 14" minimum air gap.

3. All contacts should have a minitnum of 14,” rise
of the N/0 contact strap off its support,

Timing
Refer to the winng diagram for timing of card lever
contacls. These timings must be made dvnamically.

Figure 55. CE Service Pancls

READ and run cards through the read feed with colummns
3 and 78 punched. When the Read Brush Display switch
is held own, the brush timing i displayed on the vead
feed index.

Read Brush Display: This momentary contact switch
is used 0 conjunction with the Brush Selection switch
to display read feed brush timing,

Cam Selection: This rotary switch when sel 10 a
position on the dial, selects a certain CB for a timing
check.

Read Cam Display: This momentary contact switch
is used in conjunction with Cam Sclect Switch, It dis-
plays the read feed OB sclected for a timing check on
the read [eed index.

Voltage Hubs: Fach power supply voltage may be

1402 Cireuits

Power Supply and Inferfock Circuifs

The 1402 Card Read-Punch is connected to a 3-phase
208 or 230 v ac source of voliage.

It contains a - -20 v supply which is nsed [or read-
punch relay and magnet operation. Thiy —20 v is also
distributed to the 1401 processor. A ferro-resonant bulk
supply distributes 133 v ac o the 1407 processor. A
—60 v supply is distributed to the 1401 for use in printer
circuits, Besides these supplies, there s a 115 v trans-
former which furnishes 115 v ac to the blower motors
and convenience outlets for the entive system. & 2 3 v
supply used for marginal checking s also located in the
1402 although it is used for marginal checking in the
1401 processor. The controls for the = 3 v supply are
located in the 1407 processor.

SMS cards control the —20 v and == 3 v supplies.
The detailed operation of these power supphics is cov-
ered in the cr Mauual of Instruction of SMS Power
Supplies, Form 225-6478. For general information such
as voltage raling, cte, refer to Power Supply in the
1401 Manual.

The source voltage is applied to the 115 v (rans-
former through a set of IID8 relay points (Section 1B
1102 Wiring Diagram). HDE (Section 1A% iy ener
gized any time the machine is connected to the source
voltage. HD8 is de-energized only when the emergency
stop switch is open {located on the 1101 console}. This
will drop all voltages, including the 115 v at the con-
vericnee outlets by de-energizing the contactor and
HDA.

The source voltage is applied to all other units of the
1402 through 2 contactor. This contactor {Section 1A)
is cnergized by a rowrer-on switch, located on the 1401
console. When the contactor is closed, power is supplied
to the —20 v supply, —60 v supply, 133 v ac supply,
208 v aq to 1401, and 115 v ac to the blower motors.

checked at these hubs.

Punch Cluich Trip: This momentary contact switch
allows the punch clutch 1o be electrically tripped. The
Ol Line Card Feed switeh rust be sel to OFF LINE to
rake this switch effective.

Syne: Because Lhe puneh feed has a four-tooth clutch
ratehet, this momentary contact swatch 1s used to syne
the punch feed and the punch index at 315°,

Punch Brush Display: This momentary contact switch
is used to display the timing of the punch check brushes
when the Brush Selection switch is set to the pUxcu
CHECK position.

Punch Cam Display: This momentary contact switch
15 used in conjunciion with the Cam Selection switch to
dizplay the punch [eed CB selected for a timing check.

HDA {Section 2B} is picked from the processor alter
proper powet-on sequence has been completed. (The
power on and off sequence are explained lateri, HIDM4
Turnishes a hold for the power contactor {Section 1A
alter the rower-on key 1s released.

The rowrr-0FF switch, when operated, will de-ener-
gize HIXM. The contactor has now lost its hold circuit
and will now de-cnevgize.

Power Qn Segquence

1. (1A} The rower oN key energizes the contactor.

2. (1A} The contactor points furnish power to the
—20 v and —60 v supplics in the 1102, They also
furmish power to the 430 v, -6 v and —12 v supplies
n the 14071,

3. HINZ2 in the 1401 picks when the +6 v and 130
v are avallable and supplies the rest of the relays with
—20 v (HI)13 also picks with HI312 af required}.

4. (213y HD3 picks when the —12 v s available.
HT10 and HDI11 in the 1401 also pick at this time
(B4 also picks with HD3 if required?.

5 The —6 v, —20 v, and —-30 v crcuits are now
availlahle in the 1401,

6. With the —6 v circuits available, DUl picks in
the 1401 (HDI1S also picks with DUILL if required’.

7. The —3%6 v circuit is now available in the 14010 if
recuired.

8. With the - 36 v circuir available, DU12 picks in
the 1401 if required.

9. (2B) HD4 and HD9 can now pick.

10. (LAY HDA keeps the contactor enersized after
the poweEr oX key 18 released. IIT) O completes the
—60 v sequenced clrcults.

The complete Power On sequence tukes from 5 to .7
seconds. This time 1s hardly noticeable lvom the opera-
tor console.
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Pewer OfFf Seqguence

1. (2B) Pressing the rower orFF key drops HIM and
HDY.

2. HDY removes the —60 v sequenced [rom the 1401
cireuitry immediately.

3. {1AY HD4 opens the hold dreuit to the contactor.

4. Opeming the contactor de-cnergizes the pe power
supplies simultaneously.

The Power OfF Sequence takes froni .2 to .5 scconds.
I'he power on and off sequences are needed in order to
energize the 1403 Space (OfF: and Skip (Off! magnets
before carriage and chain motors start running. Other-
wise the 1403 could start out in a skip or continuous
space operalion.

Read Feed Circuifs

Load Key QOperation

The Loan key causes the 1402 read feed io take threc
run-in card-feed cycles under program control. The
Loan key sets up a read instruction in the 1401 proces-
sor which will enable the read feed to run until a card
has passed the read brushes.

1. (4By R& ({delav) hold coil will be enerpized
through R1-3N, R9-2N and the interlock switches.

2. (3B] The roap key (No. 21 will pick DU2, the
start relay.

3. (4B DUZ-AU will pick R9 through the reader
switch on and the interlock switches. RY will hold
through 1ts own 1 point.

4. (4B) R9-2N opens the circuit to R8. RE will
now hold through its delay circuit (3K resistor and
7500 mtd capacitor}. Adjust for 7 to 10 seconds delay.

3. (4B R9-27T will pick HD1 {rcad moten control®.
1 will supply ac voltage to the read-feed drive
riotor,

6. {4A} With file feed now operating, cards enter the
hopper and pick RL.

7. (1B} As soon as R8 drops, R7 picks through R9-
3T, R8-1N, and RCS3.

FIRST CARVD-TLEED CYCLE

1. {6AY The —v rrocuss FEEp line will be condi-
tioned by RC5. R7-2T, R6-3N, and R4-2N. The
—T PROCESS FEED line in conjunciion with the read
instruction sct up in the 110t processor by the Loan key,
activales the -—T REaD cruTel line {6A). "The - T
READ GLUTGH line will cniergize the read clutch magnet
and R10, the clutch check relay, through RC3,

2. [4A) R2, the No. [ card-lever relay, will pick and
hold on this card-feed cycle.

3. (4A) R6 will pick and hold en this card-feed
cycle and all further read-feed cycles.
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SACOND CARD-FEED CYCLE

1. (6AY The —u process reep line will be condi-
tioned through RC5, R7-2T, RG-3T, R2-3F, and RI-
GT.

2. (6A) The read-feed clutch and R10 will be ener-
gized the same as on the previous card-leed cycle.

3. (1A} R3, the No. 2 card lever relay will pick and
hold on this card-feed cycle.

THIRD} CARD-FEED CYCOLE

A third card-feed cycle will be obtained the same as
the previous card-feed cycle. After the third card-feed
cycle, the 1401 processor will start processing informa-
tion just read from the card at the read brushes. All
further card-feed ¢yeles will be under program control.

Start Key Qperation

The start key (No. 1) in section DA will allow the
read-feed motor to start, as described vwnder Load Key
Operaiton. No card-feed clutch operations are taken
until a program instruciion calls for one. Any card-
feed clutch eveles that are taken use the same circuils
deseribed under Load Key O peration.

Card Re ading

The first and second read brushes (7A and 8A) provide
card digit tmpulses to the 1401, Fach brush station
consists of 80 brushes and Is capable of reading any
digit in the card.

1. The base of T2 will be conditioned for cvery nn-
pulse by R3-3T, RL3 and 6 (odd) or RL7 and 8
{even], and R7-3T.

2. When T2 conducts, ground petential is applied to
the common brush. T2 conducting ako applies 4 write
current through all 80 row bil cores.

3. When a hole in the card is vead a circuit exists
from T2 conducting {0 volts), common brush, contact
roll, read brush, and the vespective row bit core to
—20 v. This [urnishes the other Y5 write current to the
proper core (r'cf(:r' to 1401 manual).

Reuder Non-Process Run-Oui

The xpro kev is used to clear the read feed of cards
that are not to be processed. The hopper must be
empty hefore this key is eflective.
oprorrvi: Start a feed cyele by using the nero key.

1. (4B} The read xpro key (No. 17 will pick R9
through RI-1N, the reader switch on, and the interlock
contacts.

2. (4B With RY energized, the D read motor relay
is energlzed and the read molor started.

3. (3A% The read xvro key (No. 21 picks R4 and
turns on the READER sTov light,

+. (4B} R8-3T and RE3 picks R7.
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5. (3A) The —7 Nor rrocess FEED line is condi-
tioned through R4-2T, R6-3X, R7-2T, and ROS.

6. (A} The ~-1 NoT PROCESS FEED line can also be
conditioned through RE-3T, R2-3N, R1-6N, and R3-
4N.

7. When the Nrro key s used, the last lwo cards in
the ~Nr stacker have not been processed. The cHiEck
RESET key st be wsed to drop out R4 {Refer 1o Card

Jam Circuits, Steps 8-111,

Stop Key Operation

oBJEOTIVE: Allow the read feed to stop when the srop
key is depressed.  This will alo swop the complete
systoem.

1. (3B) The stor key {No. 1) will open the circuit
to the motor control relay (R9! causing the read-foed
drive metor Lo stop.

2. (6B) sror key {No. 2) will activate the —7 sTop
key line at RC179,

3. The —v svor xpy bne will condition circuttry in
the 1401 which will pick DU3J {6A).

4. (3B) DU3-AU keeps the circuit to RS open alter
the srop key is released.

5. The start key is used to re-start the read feed.
I'he sTarT key will cause DU3 to drop out through the
use of the 417 INTRRI.OCK sToP line (6A).

Card Jam Circuits

A card jam s deteeted when the numiber one or number
two card-lever contact remains closed too long during
a read-Teed cycle.

oBJEQTIVE: Stop the read feed il a card jam is detected
and turn on the reaner sTow fight,

1. (3A) If either card lever (7 or 2) remains closed
until 1387 of a read cycle, the read stop relay {R4) is
picked.

2. (1A] R4 picks through RC7, diodes {RD36 or
371, card lever contacts, and RL1.

3. {3A) R4 will hold through RI-1'1 and R2-4T or
R3-3T 1o ground, After all card levers have returned
to normal, R4 will hold through DU4-AU. The rEARER
sToP light also is on in parallel with R4 hold.

4. [4B] R4-5N opens the cirenit to R9, causing the
read drive motor to stop.

3. (3B) RA6T activates the —T REAp Jam line,
which is used in the 1401,

6. {6A] The RA-2'I" point allows the cards remaining
In the feed to be rm out under control of the wrro key
by activating the —T NOT PROGESS wuED line.

7. (7A} R4-4N opens the —1 BRUSH IMPTLSE GB
line to the 1401,

8. The curcx xESET key nwist be used to drop out
R4 and allow the read feed to be re-started.

9. (6B} The cureak ReSTT key picks DU through
R28-3T and R7-3N to - 20 v.

10. (8A° The DU4-AU point opens the hold circuit
to R4 and turns oftf the eraprr swop light.

1. (3A) The DU4-BU  activates the - v nrEap
GHECK RESRT [inc to the 1401.

Cluteh Cheek Cirewif

Bach time the read clutch magnpet Is energized, R10 is
also encrgived. If the read feed clutch magnet receives
an impulse and fails to pick, or a clutch cycle s taken
without the clnteh receiving an impulse, R10 signals a
cluteh fatlyre.
orJRCTIVE: Stop the read feed drive mwotor and turn
on the reaper srop light under the following condi-
tions:
1. When the clutch recelves an impulse and fails to
unlatch,
a. (3A} Ri0 is picked by read clutch impulse from
the 1101, R10 holds through RIO-1T and RC4A (4A7.
b. (1A} R4 picks through RC7, R10-2T, and R6-
AN, With R4 cnergized, the read feed will stop as
described under Card fam.
2. When the clutch unlatches withont recciving an
impulse.
a. (4AY RE picks through R1L3 because of a card
feed cycle.
b, (4A) R% picks through RC?, R10-2N, and
R6-4T. With Rt encergized, the read feed will stop
as described under Card Jam.

Punch Feod Circuiis

Punich Feod Run-in

“When the Loap or svarr key is depressed, the punch

feed will take one card-feed cycle. Alter that cycle, all
remaining card [ecd cycles are under program control.
opfperive: Cause a card-feed cyele when the Loan or
srarT key 13 depressed. Punch switch must be ox.

1. {10B} R28 {Run Delay) is picked whenever the
punch motor stops,

2. {10A] Cards in the hopper will pick R21.

3. (6A} DU2 1s picked by the roap or sTarT key.

4. (10B; R29 and ID?2 are picked through interlock
contacls, DUZ-BU, R31-2N, DU3-BU, chip switches
and punch switch ox. With these two relays picked, the
punch feed motor will start.

5. (10B) R29-2N point drops R28.

6. (1031 R27 (Run) is picked by R29-3T, PCI, 21-
4T and same circuit that picked R29 und HD2, R27
holds through R27-17 and PC2.

First Cord Feed Cycle

1. (12A% The —r rrocess poNaIT line s conditioned
by R31-3N, R27-4T, PC4, PCS, and PI6. This line
will activate cireuitry in the 14017 which will condition
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the ~ -T PUNGH CLUTGIt MAGNET line {12A) and causes
the punch to take a feed cycle.

2. {10A) R22 is picked as the throal card lever
makes on this cycle. R22 holds through I’L2.

3. All further card-feed cycles will be under program
control.

Punch Feed Read

This optional feature allows cards to be read in the
punch {eed one cycle before punching rather than from
the read feed brushes.

oBTECTIVE: Allow cards to be read at the punch leed
read station.

1. {13A-B) R39 is picked by an ingtruction from
1101, R5H9 holds through R59-3T. PL17 and R46
through R538 pick in parallel with R39 hold,

2, (14A-B) The punch read brushes will now set the
row hit coves by R39-5T and R59-6'F in parallel when-
ever Il conduets.

3. {13A-B} The base of T! is conditioned by R39-4T,
R25-2T, R31-3N, PAIO, PAS, and PL10.

Card Punching

Any punch magnet can be energized when PAS, 6, 7,
and 8 make and its respective U PUNUHE MAGNET line
1y activated from the 1401,

Punch Check Brushes

The punch check brushes are wsed to read the card
after it has been punched. Circuits for the 80 brushes
are similar to the circuits covered for the read [leed
brushes.

Punch Non-Process Run-Qut

The wrro key is used to clear the punch feed of cards.
Cards must be removed from the punch hopper before
this key is eflective.

OBTRECTIVE: Start a punch feed cycle by using the xrro
key.

1. (9B} The punch npro key (No. 1} will pick R29
and HD?2 through the interlock contacts, RZ1-1N, chip
switches, and the punch switch. The punch [ced motor
will start with the above relays energized,

2. (11AY The punch ~nrro {No. 2] picks R3] hold
cotl through R27-2N and turns on the puUNcH sTop
light.

3. (10B3) R27 is picked as normal.

4. (12A) —T NOT PROCESS PUNGH line i3 condi-
tioned by R31-3T, R27-4T, PC4, PC3, and PI6. The
1401 will then condition the —T PUNCII GLUTCH MAG-
NET line and energize the punch clutch.

3. The cueck reser key must be used to drop out
R31 (Refer to Card Jam, Steps 3-7).
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Stop Key Operafion

oeTREcTIvE: Allow the punch feed to stop when the
stor key is pressed.

1. (3B} The stor key {No. 1} will open the circuit
to R29 and HD2 (10B}, causing the punch feed motor
to stop.

2. {6B) DUS will be picked the same as described
under Read Stop Key Operation,

3. {9B) DU3-BU will keep the circuit to R2% and
HD2 open after the stor kev has been released.

4. {5A) The start key will drop out DUS through
the use of the 41 INTERLOCK sTOT line from the 1401

(BA).

Card Jam Circuits

A card jam or misfeed is detected by the card lever
relay points (11A). When a feeding [ailure is detected,
the punch feed will be stopped.

opjeeTive: Stop the punch feed if a jam or misfeed is
detected.

1. {12A) R31, the punch stop relay 1s picked through
the card lever relay points and PL7. The —r puncH
jaMm line is conditioned at the same time. If any delay
relay picks when they should not, or any card lever
relay fails to pick, then a circuit is available at PL7
tirne,

2. (11A)Y R31 will hold through R31-1T and the
card lever relay points to ground. It can also hold
through DU4-BL to ground. The puxcir sToe light is
turned on in parallel with R31 hold.

3. (9B} R31-2ZN opens the circuit to R29 and HD2.
The punch feed drive motor will stop.

4. The cards must be run out of the feed by use of
the nPro key and then the cwrox rESET key must be
used to restore the punch feed to an operating status.

2. (3B} The arEer rEsET key will pick DU4 through
R28-3T and R7-3N.

6. (11A) The T3UJ4-BL point opens the hold to R3]
and turns off the rUrNcH sTov light.

7. (11A) The DU4-AL point conditions the -t

READ CHECK RESET line to the 1401.

Clutch Check Circuit

Each tine the punch clutch magnet is energized, R30
is also enmergized. T the punch feed clutch magnet re-
celves an impulse and fails to pick, or a clutch cycle is
taken without the clutch receiving an impulse, R30
signals a clutch failure.
OBJRCTIVE: Stop the punch feed drive motor.
1. When the cluteh recelves an impulse and fails to
unlatch.
a. (12AY R30 is picked by the —r runcw cLUTCH
MAGNET line from the 1401 and the CB's,
b. (10B) R10 holds through PL4.
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c. (12A) R31 is picked by R30-4'T, PG5, and
PL6.

d. (6% R31-2N opens the motor relay circuit,
stopping the punch feed motor. The cards must be
remmoved from the feed and the cukck wrEsEr key
pressed 1o restore the punch feed to an operating
status.

2. When the clutch unlatches without receiving an
nnpulse.

a. (12A7 R30 will not pick.

b. {12A7 R31 is picked through R30-2N and PL7.
This circuit also conditions the —7v puNCF Jaum line
which will stop the punch feed through the 1401
circuitry,

c. (9B) R3I-2N opens the motor refay circult,
stopping the punch ieed motor. Remove cards from
the hopper and press cHECK RESET key lo restore
punch feed to operating status.

Stacker Select Cireuits

i. (11B} The stacker card lever picks R37 anytime
a card enters the trangport unit from the punch feed.

2. {12B) R35 will pick on every punch-feed cycle
between times that the stacker card lever is made
through R37-3N and PLI13.

3. (12B) R35 pick coil has a hold after R37 picks
through R33-2T, R37-3T, R35-1T, PCH, and stacker
card lever.

4. (118} R35 hold coil can cnergize i the 4u
STACGKER INIIBIT line bocomes active,

5 (11B% ‘The stacker conirol refays are picked by the
- aTackER 1 or § from the 1401, R33 or 34 will then
hold through PL14.

6. {12B] The stacker 4 magnet is picked through
R33-2T after KR35 has dropped and the stacker card
lever has closed by PC6 tirme at 35° to 75°.

7. (12BY R51 will pick through R37-2N and R32-4T
if a card was at the punch check brushes but did not
reach the stackers on the next punch-feed cycle.

8. {12A) R31 will pick through R33-4N and 32-47T
if & punch cycle is taken after a card has been atl the
punch check brushes and stacker inhibit {R35) fails to
pick.




Copre

YT

FREVENTIVE MAINTENANCE ROUTINE
Punch : Felt wicks for
Unit © Four punch hat

Y £ ers for v
proper adjustment.

Punch | L ¢ ] ,

Trans- |

port

or wear and
ligner carn

punch clutch

Lowe

er vots an

Armature, lat

d and d T pi

Clutch intermediate arm pivet
Conti

dri

Check clutch overthrow.

ondition of belts.

rolls for

ck gene
wear and

Change

"




