







































































































































































SPECIAL FEATURES

51-80 COLUMN DEVICE

This feature permits reading and stacking of 51-
column cards into pockets NR and 1. The operator
performs several operations to convert from 80 to
51-column operation. This feature applies only to the
read feed.

To convert a 51-column operation, perform the
following steps:

1. Place the auxiliary hopper side plates in the
hopper.

2. Interchange 80 and 51-column card weights.

3. Insert auxiliary file aligners in upper part of
file feed.

4. Program the read feed to stack in pockets NR
and 1 only.

5. Pull the center portions of the radial guides in
pockets NRand 1, into their forward detented position.

Pull the auxiliary ledges for pockets NR and 1
down and toward the rear of the machine to a detent
position. Restore cover.

When pocket N/R is setupfor a 51-column opera-
tion, a micro switch is operated. This switch
connects - 20 v to the RC 191 connector and to logic
36.16.11.2 then to 56.80.11.2. This - 20 v sets the
storage address register to 014 instead of 000 before
each read scan. The other operation it performs is
to bring up the last address line when the storage
address register reaches 065 instead of 080.

Relay 13 is used for a cycle delay in column 80
mode operation. When selecting to stacker 1, R13 is
picked from the 1401 and held through 1301 N/O and
RCCB 15 (M330 -B240° ). At 150° of the next cycle,
the select magnet is energized through 13- 2N/Oand
RCCB 16 (M150 - B230 ). Selectingthe stacker N/R
requires no special circuitry.

Mechanical Adjustments

Read Feed

1. The card joggler on the frontauxiliary hopper
side plate should just contact the card deck at its
maximum travel toward the card.

2. Column 1 of the 51-column card should center
on brush 15.

3. The hopper card lever contact should make
when the card lever is .060°’ £ .003”’ above the sur-
face of the feed knives. Pressure to operate the lever
should be 18 to 24 grams.

Pocket Selectors (Figure 8-1)
1. Adjust the air gap of the selector magnets

between the upper part of the armature and the arma-
ture stop for .038”° + ,002°°.

2. With the select magnet energized, the select
blade tip should be flush with the face of the lower
card guide. The tip of the blade should be a minimum
of .025”’ above the card line in its normal position.
To get this adjustment, move the magnet plate
assembly up or down.

PUNCH FEED READ (PFR)

The Punch Feed Read feature adds an additional set
of 80 read brushes to the blank station ahead of the
punches in the punch feed (Figure 8-3). With this
feature, data may read froma card and the results of
a calculation may be punched into the same card.
Normal operation of the 1401 is retained with PFR
operating. The only restriction is that no combina-
tion operation code involving the use of the read feed
may be programmed in conjunction with PFR Op
code, 4R. Forexample, the instruction 5R will result
in a read and punch (5) operation. The R will be
ignored.

Principle of Operation

The 80 PFR brushes are switched through relay
points, as shown in Figure 8-4, so that data read at
the punch read brushes enters the read area of main
storage in the same manner as data fromthe second
read brushes on a read operation. The punch clutch
is energized in the normal manner as an ordinary
punch operation. When the cam impulse picking the
punch clutch breaks, Not Process punch comes onand
causes a transfer read brush signal. This picks
relay 59. Relay 59 holds along with 13 other 6-
position relays. The points of these relays transfer
common brushes and the 80-punch read brushes to
the second read row bitcores. Also, the punch brush
impulse CB’s are transferred to feed the punchread
brush common,

ARMATURE i

v
READ STACKER

}
JAM STOP
SWITCH

Figure 8-1. 51-80 Column Transport Selectors



ADJUSTMENT OF STACKER RADIAL CARD GUIDES

MALFORMED RADIAL CARD GUIDES
CAN BE A CAUSE OF EXCESSIVE
CARD JAMMING. TO ELIMINATE
THIS AS A CAUSE, FORM THESE
GUIDES TO MATCH THE ILLUSTRA-
TED PROFILE. DO NOT DISTORT
THIS PROFILE TO ACCOMPLISH
REINSTALLATION. IF MOUNTING
SCREW HOLES DO NOT ALIGN,
ELONGATE THE UPPER MOUNTING
SCREW HOLE TO THE REQUIRED
EXTENT BY FILING. )

Figure 8-2, 51-80 Column Stacker Radial Card
Guide Adjustment
8-2 A
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PFR BRUSHES

Figure 8-3. Punch Feed Read Brush Location

Card Guide Adjustments Figure 8-5.

1. Maintain .001*’ to.012’’ between the punch feed
read feed roll and the card guide assembly (2nd
lower).

2. Loosen card guide assembly mounting screws

GUIDE

2ND SUPPER .012" to . 025"

CARD GUIDE ASM
2ND LOWER

FORWARD
ALIGNER

.001" to . 012"
NOTE:
MAINTAIN TOLERANCE CONTACT
TO AVOID JAMMING ROLL

Figure 8-5. Punch Feed Read Card Guide Adjustments
and shift the card guide to obtain clearance.

EARLY CARD READ

The Early Card Read feature allows the 1402to feed
cards at the same speed that the 1403 is printing on
a list operation. The only requirement that is nec-
essary to obtain a 600 card per minute read-print
operation is that the print buffer feature must be
installed in the printer.

In order to get a 600 card per minute feed on the
1402, a 6-tooth ratchet clutchassemblyisused. With
the use of this clutch, the 1401 does not have to wait
for the mechanics of the normal clutch to position
itself for engagement. This necessitates use of multi-
lobe cams to filter clutch engage pulses and card
lever pick and hold times. This is achieved by the
installation of three lobe cams in position RC-6,
RC-7, RC-8, and RC-12, RL-10 is a new circuit
breaker used for holding relay 11.

A synchronizing switch is installed for timing the
brushes or checking the feed. This switch, when
thrown, will allow the read clutch to engage at 315
and only 315° every cycle thus disregarding the other
possible pulses from RCCB-6.

PUNCH BRUSH
IMPULSE CB'S

SOLAR
CELL

UNDER CONTROL OF
PFR OP CODE

-

Figure 8-4. Punch Feed Read Schematic







SERVICE HINTS -

INSTALLATION PROCEDURE

1. Remove shipping braces, tape plastic bag on
relay gate, and blocks under feed shock mounts.

2. Install the upper magazine of the file feed.

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

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

c. Put upper magazine in positionand slipboth

_halves of the split shaft from the center so they
will 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 set screw bites
both halves and tighten the set screw.

e. Replace the two covers.

3. Examine all relays (without removing) for dis-
placed armatures.

4, Trip the clutches and turn machine by hand,
checking for any binding conditions in the feeds or
card transport.

5. Tighten the screws inall CB contact stacks.

6. After installing main line cord through the
bottom of the machine, check that the cable clamp is
fastened securely to bottom plate of machine.

7. Check the power supply voltages at the CE
SERVICE panel.

8. Check covers for proper fitand appearance.

9. Check operation of file feed. Adjust hopper
delay potentiometer so approximately 1 1/2’ to 2
of cards enter the hopper before feeding begins.

10. Run test decks to verify correct machine

operation.

READ FEED
Reader Stop Lights

1. Frequent misfeeding of cards caused by in-
" sufficient weight of cards over the picker knives
indicating the file feed requires readjustment. The
time delay should be at least three seconds before
the clutch operates and at least 1 1/2” of cards
should be in the hopper while feeding.

2. False reader stops may be caused by number
1 or number 2 cardlevers bouncing. Set cam display
switch to position 5 and then position 6 while ob-
serving the timer index. A bouncing card lever will
show up as a spot of light between 158° and 188°,
Readjust card lever contacts.

Reader Check Lights

1. This may occur as a resultof the card skewing

between read stations. Inspect the transport area
particularly for uneven feed roll pressure. Pressure
should measure at least 6 pounds on a strip of IBM
card when drawn through any single set of feed rolls.

2. Failure to read a certain column of the card
is quite often the result of an open somewhere be-
tween the brush and the row bit core in storage. To
check, raise the brushassembly from the contact roll
and measure the voltage between the brush in question
and ground. A normal brush should read - 20 v (an
open line will be zero).

3. Brushes raised off contact roll.

4. Loose or broken common brush.

5. Bad IBM 022 transistor.

Validity Lights

1, Intermittent make of read two commonbrush, -

‘2. Cards feeding late so that brush span time
spans the make of two impulse CB’s.

3. Card 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 trailingedge is aligned with the
throat knife. The o’cimer should read 72" for a two
group brush and 68" for a three group brush,

Brush Timing

Checking brush timing or any 1402 timings may

require removal of the 200-position connector to
eliminate back circuits,

Circuit Breaker Timings

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

1. Loose motor drive belt.

2. Loose clutched feed roll belt,

3. Loose screws in the clutch pulley assembly.

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

5. Excessive backlash in clutch (engaged) be-
cause of wear. Try a new sized detent (P/N 609737
to 609743).

NOTE: Check the 1401 Service Hints for other possi-
bilities.

PUNCH FEED

Punch Stop Lights

Causes are normally the same as those listed under
reader stop lights.



Punch Check Lights

' Causes are normally the same as those listed under
reader check lights.

Punch Check Brushes Out of Time

1. If all digits are out of time, check the tension
of the second stepped feed roll.

2. If the lower digits (5~9) are outoftime, check

the tension of the sixth feed roll.

Punching Registration

1. Cards being punched off by one digit can be
caused by a loose main drive belt. This usually
happens when the clutch latches, 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 becomingpolished. This
is caused by running the machine excessively without
cards. The intermittent rolls are vapor blasted and
running together shortens the life of the vapor blast.

3. Variable registration (12 through 9) 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.

5. If vertical registration varies slightly, check
the pressure shoe springs for tension. Make certain
they have not become polished at a point where they
contact the card.

6. Varying vertical registration canbe caused by
intermittent roll closing too soon and moving card

slightly at the end of the previous genevacycle.

7. Skewed punching and card marking can be
caused by the trailing edge of the card not traveling
past the forward aligners at least 1/32%°,

8. If horizontal registration is varying, checkthe
side aligner adjustment.

Dropping Punches

1. Check the interposer to punch clearance. It
should be .005” to .010°°,

2. Check the clearance between the lower side of
the punch magnet armature and its latch. It should
be .005%* to .010”,

3. Check the punch magnet armature pivot rod

" clearance. It should be .001?’ to .008??.

4. Check for bent or loose punchmagnet armature
leaf springs.

5. The miniature punch magnet connector ter-
minals can become dislocated. A poor connection
can result.

Multiple Punches

1. Check the clearance between the lower side of
the punch magnet armature and the latch for at least
.005%?,

2. Broken latch springs or latch spring hooks.

Damaged Cards or Jams

1. Intermittent errors and card jamming may be
caused by loose or damaged timing belts.

2. If cards arebeingnicked onthe leadingedge by
the punches, check the timing of the first stepped feed
roll,

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



PREVENTIVE MAINTENANCE

APPROACH TO PREVENTIVE MAINTENANCE

1. The primeé objective of any maintenance ac-
tivity is to provide maximum machine availability to
the customer. Unless a preventive maintenance
adjustment reduces machine downtime, use caution
before doing it., One adjustment oftenaffects another
with adverse results.

2. Be visually alert for trouble indications any
time you service the machine. Look for corrosion,
wear, cracks, burnt contacts and loose connections,

Watch for filters clogged with dirt.
PREVENTIVE MAINTENANCE PROCEDURE

1. The three basic steps of preventive mainte-
nance are clean, lubricate, and inspect. Do not do
more than scheduled preventive maintenance on
equipment which is operating satisfactorily.

2. Apply lubrication only in the quantity neces-
sary to supply the immediate area involved. Wipe off
excess.

1402 PREVENTIVE MAINTENANCE ROUTINE

CODE UNIT FREQ, LUBRICATE - CLEAN OBSERVE
4 Punch 13 Clean and vacuum feed. Lubricate contact Brushes for wear and
Feed and feed roll hanger pivots, all clutch damage
pivots. .. ... .. . e #9 Brush timing
Lubricate gears, aligner cams, feed roll Punch registration
opening cams, picker knife cams, punch Belt wear
clutch latch cam, extension spring ends,
punch clutch armature latch pivot . ... .. #17
1 Read 13 Lubricate armature pivot and link with. . . # 6 Detent pawl, keeper,
Clutch Lubricate latch, keeper, load pawl, detent latch, and ratchet for
pawl, and intermediate arm pivots with . . . #17 wear
Lubricate arm, keeper, latch, and cluich Excessive clutch back-
ratchet working surfaces with......... #17 lash while engaged
Lubricate clutch needle bearing and re- Clutch pulley shock
verse lock grease fittings with . . ...... #17 mount for looseness
0 Filter 13 Replace if dirtis visible
from ingide
1 Read 13 Clean and vacuum feed. Lubricate feed Brushes for wear and
Feed roll hanger pivots and all other pivots damage
with, ....... ... .. . .. # 6 Brush timing
Lubricate gears, picker knife cam, exten- Belt wear
sion springends with .............. #17
1 File 13 Lubricate cam follower arm joggler pivots Clutch overthrow
with . . . ... e e #9 Belt wear
Lubricate all other pivots with . ....... #6 Feed rolls for glaze
Lubricate front joggler spring ends, gear
joggler, cams, adjusting screw surfaces,
clutch latch cam surface, side joggler side
returnspringwith . ............... #17
Clutch grease fittingwith, . . ......... #20
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3 CB’s 13 Lubricate CBarmpivotsand rollerswith . , # 9 Contact condition and
‘ ' movement
Check timing of CB’s
connected to CE Service
panel
5 Geneva 13 Fill geneva housing to line if oil window Check gear wink clear-
is right of drive pulley. . .. .......... #9 ance
Fill geneva housing to 1/16" above line Check for excessive in-
if oil windowis leftofdrivepulley..... .. #9 ternal backlash in the
Drivegearswith ................. #17 geneva mechanism onat
| least two intermittent
cycles., Check through-
by holding the input
pulley and rocking in-
termittentrolls back and
forth. Check for loose
pins.
4 Stacker 13 Clean and vacuum transport. Lubricate Belt wear
Trans- card pusher slidecamfollowerswith ....# 9
port Lubricate card pusher slide spring ends
andcamswith .. ................. #17
Lubricate stacker joggler clutch spring
grease fittingwith . ............... #20
4 Punch 13 Remove felt wick at top of punch unit and Check cam follower ad-
lubricate sixoil lineswith . . . ........ #9 justments
Lubricate latchwick, link pivots with . . .. # 9 Check punch bail and
Lubricate stripper cavity, latch spring, setup bail for excessive
-hooks, armature pivots, setupbail channel, wink. (Should notexceed
cam surfaceswith ................ #17 .010” in vertical plane
Lubricate needle bearing grease fittings, when cam followers are
die locating studs with. . ............ #20 held tight against cam).
Check top of 80-magnet
cores for dirt or rust.
Clean if necessary.
5 | Drive 26 Fill drive motor oil cups with, ........ #9
Motors
5 Geneva 52 Replace genevaoil . ............... #9
5 Base 52 Lubricate cover latches and operating
surfaces with. . . ................. #17
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1402 CIRCUITS

POWER SUPPLY AND INTERLOCK CIRCUITS

The 1402 Card Read-Punchis connected toa 3-phase,
208 or 230 v AC source of voltage.

It contains a - 20 v supply whichisused for read-
punch relay and magnetoperation. This-20v is also
distributed to the 1401 processor. A ferro-resonant
bulk supply distributes 133 v AC to the 1401
processor. A -60 v supply isdistributed to the 1401
for use in printer circuits. Besides these supplies,
there is a 115 v transformer which furnishes 115 v
AC to the blower motors and convenience outlets for
the entire system. v

SMS cards control the - 20 v power supply. The
detailed operation of this power supply is covered
in the CE Manual of Instruction of SMS Power
Supplies, Form 225-6478. For general information
such as voltage rating, etc., refer to Power Supply
in the 1401 Manual.

The source voltage is applied to the 115 v trans-
former through a set of HD8 relay points (Section 1B
1402 Wiring Diagram). HD8 (Section1A)isenergized
any time the machine is connected tothe source volt-
age. HDS8 is de-energized only when the emergency
stop switch is open (located on the 1401 console).
This will drop all voltages, including the 115 v at the
convenience outlets by de-energizing the contactor
and HD8,

The source voltage is applied to all other units of
the 1402 through a contactor. This contactor (Section
1A) is energized by a power-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 AC to 1401, and 115 v AC to
the blower motors. HD4 (Section 2B) is picked from
the processor after proper power-on sequence has
been completed. (The power-on and off sequence are
explained later). HD4 furnishes a hold for the power
contactor (Section 1A) after the power-on key is
released.

The power-off switch, when operated, will de-
energize HD4. The contactor has now lost its hold
circuit and will now de-energize.

Power On Sequence

1. (1A) The power-on key energizes the con-
tactor.

2. (1A) The contactor points furnish power to the
~20- v and -60 v supplies in the 1402, They also
furnish power to the +30 v, +6 vand - 12 v supplies
in the 1401.

3. HD12 in the 1401 picks when the +6 v and
+30 vare available and supplies the rest of the relays
with - 20 v (HD15 also picks with HD12 if required).

4. (2B) HD3 picks when the -12 v is available.
HD10 and HDI11 in the 1401 also pick at this time
(HD14 also picks with HD3 if required).

5. The -6 v, -20 v, and +30 v circuits are now
available in the 1401,

6. With the -6 v circuits available, DU11 picks
in the 1401 (HD13 also picks with DU11 if required).

7. The - 36 v circuit is now available in the 1401
if required.

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

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

10. (1A) HD4 keeps the contactor energized after
the power-on key is released. HD9 completes the
- 60 v sequenced circuits. '

The complete power-onsequence takes from .5 to
.7 seconds. This time is hardly noticeable from the
operator console.

Power Off Sequence

1. (2B) Pressing the power-off key drops HD4
and HD9,

2. HDY9 removes the -60 v sequenced from the
1401 circuitry immediately. ‘

3. (1A) HD4 opens the hold circuit to the con-
tactor.

4. Opening the contactor de-energizes the DC
power supplies simultaneously.

The power-off sequence takes from .2 to .5
seconds, The power-on and off sequences are needed
in order to energize the 1403 space (off) and skip
(off) magnets before carriage and chainmotors start
running. Otherwise the 1403 could startoutin a skip
or continuous space operation,

READ FEED CIRCUITS

Load Key Operation

The load key causes the 1402 read feed to take three
run-in card-feed cycles under program control. The
load key sets upa read instructioninthe 1401 proces-
sor which will enable the read feed to run until a card
has passed the read brushes.

1. (4B) R8 (delay) hold coil will be energized
through R1-3N, R9-2N and the interlock switches.

2. (6B) The load key (No. 2) will pick DU2, the
start relay.

3. (4B) DU2-AU will pick R9 through the reader
switch ON and the interlock switches. R9 will hold
through its own 1 point.

4. (4B) R9-2N opens the circuit to R8. R8 will
now hold through its delay circuit (3K resistor and
7500 mfd capacitor). Adjustfor 3to5 seconds delay.

5. (4B) R9-2T will pick HD1 (read motor control).
HD1 will supply AC voltage to the read-feed drive
motor.

6. (4A) With file feed nowoperating, cards enter
the hopper and pick R1.

7. (4B) As soon as RS drops, R7 picks through
R9-3T, R8-1N, and RC3.
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First Card-Feed Cycle

1. (6A) The - T Process Feed line will be con-
ditioned by RC5, R7-2T, R6-3N, R11-3N, and R11-2N.
The - T Process Feed line in conjunction with the
read instruction set up in the 1401 processor by the
load key activates the - T Read Clutchline (6A). The
~T Read Clutch line will energize the read clutch
magnet and R10, the clutch checkrelay, through RC5.

2. (4A) R2, the No. 1 card-lever relay, will pick
and hold on this card-feed cycle.

3. (4A) R6 will pick and hold on this card-feed
cycle and all further read-feed cycles.

Second Card-Feed Cycle

1. (6A) The - T Process Feed line will be con-
ditioned through RC5, R7-2T, R6-3T, R13-2N, R2-3T,
R1-6T, R3-4N, and R11-2T.

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

3. (4A) RS3, the No. 2 card lever relay will pick
and hold on this card-feed cycle.

4. (4A) R11 will pick on this cycle andfollowing
feed cycles. Its purpose istodetecta failure of CL2
to make.

Third Card-Feed Cycle

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
information just read from the card at the read
brushes, All further card-feed cycles will be under
program control.

Start Key Operation

The start key (No. 1) in section 5A will allow the
read-feed motor to start, as described under Load
Key Operation. No card-feed clutch operations are
taken until a program instruction calls for one. Any
card-feed clutch cycles that are taken use the same
circuits described under Load Key Operation.

Card Reading (RLCB Machines)

The first and second read brushes (7A and 8A) pro-
vide card digit impulses to the 1401. Each 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 every

impulse by R3-5T, RL5 and 6 (odd) or RL7 and 8
{even), and R7-3T,

2. When T2 conducts, ground potential is applied
to the common brush. T2conductingalsoapplies 1/2
write current through all 80 row bit cores.

3. When a hole inthe cardisreada circuit exists
from T2 conducting (0 volts), common brush, contact
roll, read brush, and the respective row bit core to
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- 20 v. This furnishes the other 1/2write current to
the proper core (refer to 1401 manual).

Reader Non-Process Run-Qut

The NPRO key is usedtoclear the read feed of cards
that are not to be processed. The hopper must be
empty before this key is effective.

OBJECTIVE: Start a feed cycle by using the NPRO
key.

1. (4B) The read NPRO key (No. 1) will pick R9
through R1-1N, the reader switch ON and the inter-
lock contacts.

2. (4B) With R9 energized, the HD read motor
relay is energized and the read motor started. :

3. (5A) The read NPRO key (No. 2) picks R4and
turns on the reader stop light.

4. (4B) R9-3T and RC3 picks R7.

5. (5A) The - T Not Process Feed line is con-
ditioned through R4-2T, R6-3N, R7-2T, and RC5.

6. (5A) The -T Not Process Feed line can also

" be conditioned through R6-3T, R13-2N, R2-3, R1-6N,

R3-4N, R11-3N, and R4-2T.

7. When the NPRO key is used, the last 2 cards
in the NR stacker have not been processed. The Check
reset key must be used todropout R4 (Refer to Card
Jam Circuits, steps 8-11).

Stop Key Operation -

OBJECTIVE: Allow the read feed to stop whenthe
stop key is depressed. This will also stop the com-
plete system.

1. (3B) The stop key (No. 1) will open the circuit
to the motor control relay (R9) causingthe read-feed
drive motor to stop.

. 2. (6B) Stop key (No. 2) will activiate the - T Stop
Key line at RC179.

3. The - T StopKey line will condition circuitry in
the 1401 which will pick DU3 (64).

4. (3B) DU3-AU keeps the circuit to R9 open
after the stop key is released.

5. The start key is used to re-start the read-
feed. The start key will cause DU3 to drop out
through the use of the +U Interlock Stop line (6A).

Card Jam Circuits

A card jam is detected when the number one or
number two card lever contact remains closed too
long during a read-feed cycle.
OBJECTIVE: Stop the read-feed if a card feed is
detected and turn on the reader stop light.

1. (3A) If either card lever remains closed till

'158 R13 (4A) is picked through RD57 or RD58 (4A).

2. (4B) R13 will hold through R13-1 N/O, and
RC-1. '

3. (4A) R4 is picked through RD-3 (5A), R13-2
N/O, R6-3 N/O, and RC5. R4 holds through R4-1
N/O, and DU4-AU until check reset is depressed.
The reader stop light comes on with R4 hold (5A).



4. (4B) R4-5N opens the circuit to R9, causing
" the read drive motor to stop.

5. (6B) R4-6T activates the - T Read Jam line,
which is used in the 1401.

6. (6A) The R4-2T point allows the cards re-
maining in the feed to be runoutunder control of the
NPRO key by activatingthe -~ T Not Process Feed line,

7. (7A) R4-4N opens the - T Brush Impulse CB
line to the 1401.

8. The check reset key must be used to drop out
R4 and allow the read-feed to be re-started.

9. (6B) The check reset key picks DU4 through
R28-3T and R7-3N to - 20 v.

10. (6A) The DU4-AU point opens thehold circuit
to R4 and turns off the reader stop light.

11. (5A) The DU4-BU activates the + U Read
Check Reset line to the 1401.

Clutch Check Circuit

Each time the read clutch magnet is energized, R10
is also energized. If the read feed clutch magnet
receives an impulse and fails to pick, or a clutch
cycle is taken without the clutch receivingan impulse,
R10 signals a clutch failure.
OBJECTIVE: Stop the read-feed drive motor and
turn on the reader stop light under the following con-
ditions: _ '

1. When the clutch receives an impulse and fails
to unlatch,
a. (5A) R10 is picked by read clutchimpulse
from the 1401. R10 holds through R10-1T and
RC4 (4A).
b. (4A) R13 picks at 158° through RC7, R10-2
N/O, and R6-4 N/C, )
¢. (3A) R4 picks through R13-3 N/O and
R6-4 N/C.
With R4 energized, ‘the read-feed will stop as des-
cribed under Card Jam. .

2. When the clutch unlatches without receivingan
impulse.

a, (4A) Ré6 picks through RL3 because of a
card-feed cycle.

b. (4A) R13 picks through RC7, R10-2 N/C
and R6-4 N/O.

c. (4A) R4 picks through RD3 (5A), R13-2
N/O and RC-5. With R-4energized, the read-feed
will stop as described under Card Jam.

PUNCH FEED CIRCUITS

Punch Motor Start and Run

When either the load key or start key is depressed
the punch drive motor will start. If the start key is
used the processor unit is started and normal pro-
gramming will control feeding. If the load key is
used, the processor unit is started and an automatic
read-feed cycle is called for.

OBJECTIVE: Cause punch drive motor to start and

~ continue to run.

1. (10B) R28 is picked when punch motor stops.

2, (10A) Cards in hopper will pick R21.

3. (6A) DU2 is picked by the load or start key.

4. (10B) R29 and HD2 are picked through inter-
lock contacts, DU2-BU, R31-2 N/C, DU3-BU, chip
switches, and punch switch ON. Withthese two relays
picked the punch drive motor will start.

5. (10B) R29 and HD2 hold through interlock
contacts, R29-1 N/O, R21-4 N/O, R31-2 N/C,
DU3-BU, chip switches and punch switch ON. Motor
will run until this eircuit is broken.

6. (10B) R29-2 N/C drops R28.

7. (10B) R27 is picked by R29-3 N/O, R28-1,
2 N/C, PC-1, R21-4 N/O, R31-2 N/C, DU3-BU,
chip switches and punch switch ON,

8. (11A) PC-3, 4 send pulse through R27-4N/O,
R31-3 N/C, and out PC178 to signal process unit of
1402’s readiness to take a punch cycle.

Punch Feed Cycles

All normal punch feed cycles are under control of the
processing system. I the 1402 is runninga pulse is
sent out PC178 (-T PROC-PCH) through R31-3
N/C, R27-4 N/O, PC-3, 4 and PL-6. When a punch
operation code is read in the operation register
PC178 (- T PCH CLUTCH MAGNET) goes to ground
potential and a punch cycle will occur (124A), On
punch feed run-in the first punch operationcode read
at the operations register will cause three feed cycles
unless machine is equipped with PFR (Punch Feed
Read). If PFRisinstalled only twocycles are normal
on run-in,

Punch Feed Read

This optional feature allows cards to be read in the
punch feed one cycle before punching rather than
from the read-feed brushes.
OBJECTIVE: Allow cards to be read at the punch
feed read station.
(13A-B) R59 is picked by an instructionfrom

1401. R59 holds through R59-3T.. PL17 and R46
through R58 pick in parallel with R59 hold. '

2. (14A-B) The punch read brushes will now set
the row bit cores by R59-5T and R59-6T in parallel
whenever T1 conducts.

3. (13A-B) The base of T1 is conditioned by R59-
4T, R25-2T, R31-5N, PA10, PA9, and PL10,

Card Punching

Any punch magnet can be energized when PAS, 6, 7,
and 8 make and its respective + UPunch Magnet line
is activated from the 1401.

Punch Check Brushes

The punch check brushes are used to read the card

. after it has been punched. Circuits for the 80 brushes

are similar to the circuits covered for the read-feed
brushes.

11-3



Punch Non-Process Run-Out

The NPRO key is used to clear the punch feed of
cards. Cards mustbe removed from the punch hopper
before this key is effective.

OBJECTIVE: Start a punch feed cycle by using the
NPRO key.

1. (9B) The punch NPRO key (No. 10 will pick
R29 and HD2 through the interlock contacts, R21-1N,
chip switches, and the punch switch. The punch feed
motor will start with the above relays energized.

2. (11A) The punch NPRO (No. 2) picks R31hold
coil through R27-2N and turns onthe punch stop light.

3. (10B) R27 is picked as normal,

4, (12A) - T Not Process Punch line is condi-
tioned by R31-3T, R27-4T, PC4, PC3, and PL6. The
1401 will then condition the - T PUNCH CLUTCH
MAGNET line and energize the punch clutch.

5. The check reset key must be usedtodrop out
R31 (Refer to Card Jam, steps 5-T).

Stop Key Operation
OBJECTIVE: Allow the punch feed to stop when the
stop key is pressed.

1. (3B) The stop key (No. 1) will openthe circuit
to R29 and HD2 (10B), causing the punch feed motor
to stop. ,

2. (6B) DU3 will be picked the same as described
under Read Stop Key Operation.

3. (9B) DU3-BU will keep the circuit to R29 and
HD2 open after the stop key has been released.

4. (5A) The start key will drop out DU3 through
the use of the +U Interlock Stop line from the 1401
(6A).

Card Jam Circuits

A card jam or misfeed is detected by the card lever
relay points (11A), Whena feedingfailure is detected,
the punch feed will be stopped.

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

1. (12A) R31, the punch stop relay is picked
through the card lever relay points and PL7. The - T
Punch Jam line is conditioned at the same time. If
any delay relay picks when they should not, or any
card lever relay fails to pick, thena circuit is avail-
_able at PL7 time.

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

3. (9B) R31-2N opens the circuitto 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 check reset key must
be used to restore the punch feed to an operating
status.

5. (6B) The check reset key will pick DU4
through R28-3T and R7-3N,

6. (11A) The DU4-BL point opens the hold to R31
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and turns off the punch stop light.
7. (11A) The DU4-AL point conditions the +U
Read Check Reset line to the 1401,

Clutch Check Circuit

Each time the punch clutch magnet is energized, R30
is also energized. If the punchfeed clutch magnet re-
ceives an impulse and fails to pick, ora clutch cycle
is taken without the clutch receiving animpulse, R30
signals a clutch failure.
OBJECTIVE: Stop the punchfeeddrive motor.
1. When the clutch receives an impulse and fails
to unlatch.
a. (12A) R30 ispicked by the - T Punch Clutch
Magnet line from the 1401 and the CB’s.
b. (10B) R10 holds through P1.4.
c. (12A) R31 is picked by R30-4T, PC5, and
PL6.
; d. (9B) R31-2N opens the motor relay cir-
cuit, stopping the punch feed motor. The cards
must be removed from the feed and the check
reset key pressed to restore the punchfeedto an
operating status.
2. When the cluich unlatches without receivingan
impulse.
a. (12A) R30 will not pick,
b. (12A) R31 is picked through R30-2N and
PL7. This circuit also conditions the - T Punch
Jam line which will stop the punchfeed through the
1401 circuitry.
c. (9B) R31-2N opens the motor relaycir-
cuit, stoppingthe punchfeed motor. Remove cards
from the hopper and press check reset key to

restore punch feed to operating status.
Stacker Select Circuits

1. (11B) The stacker card lever picks R37 any-
time a card enters the transport unit from the punch
feed.

2. (12B) R35 will pick onevery punch-feed cycle
between times that the stacker card lever is made
through R37-3N and PL15.

(12B) R35 pick coil has a hold after R37 picks
through R35-2T, R37-3T, R35-1T, PC6, and stacker
card lever.

4, (11B) R35 hold coil can energize if the +U
Stacker Inhibit line becomes active.

5. (11B) The stacker control relays are picked
by the + U Stacker 4 or 8 from the 1401. R33 or 34
will then hold through PL14, -

6. (12B) The stacker 4 magnet is picked through
R33-2T after R35 has dropped andothe stacker card
lever has closed by PC6 time at 35~ to 75°.

7. (12B) R31 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 R35-4N and 32-4T
if a punch cycle is taken after a card has been at the
punch check brushes and stacker inhibit (R35) fails to
pick.



1402 MODEL 2

DESCRIPTION

The 1402 Model 2 is a slightly revised 1402 Model 1.
The Model 2 is primarily used as an input-output
unit with the 1410 system. Mechanically the only
differences are the addition of the punch emitter and
a clutch controlling the fourth read feed roll. Elec-
trically, the primary differences are the addition of
several power supplies and the addition of several
operational controls.

VARIATIONS BETWEEN THE
MODEL 1 AND MODEL 2

Read Feed Roll Number 4 (Figure 1-1)

This feed roll is put under the control of the read
clutch. In the Model 1 it is continually running. In
the Model 2 this feed roll is belt driven whereas in
the Model 1 it is gear driven. In the event of belt or
feed roll replacement, there is no special timing
condition.

Punch Emitter

This is a decoder unit which is located in the punch
*~-1 on the front end of the PL.CB shaft, This punch

i is actually a gating device that provides a
gawd pulse at each digit time during a punch opera-
tion. The information coming from the 1414 must be
‘‘anded’’ with the gated pulse from thedecoder. The
output from this ‘‘and’’ switch will condition the
punch magnets to become energized and therefore
punch the card.

Electrical Changes

There are two new power supplies in the 1402 Model
2. A-12v, 20 amp, and a +12 v, 4 amp supply are
added to the 1401 Model 1 to form the 1402 Model 2.

The -20 v power supply has been revised to 6 amp
(the 1401 Model 1 had 15 amp).

The primary 208 or 230 volt ‘‘power up’’ sequence
relays are not located in the 1402 Model 2. The
voltage comes into the machine from another unit.

Instead of the master CB pulses (RLCB) going
directly to the power transistor as inthe 1402 Model
1, the Model 2 pulses go to the 1414 unit then return
through ¢‘single shots’’ which condition the power
transistor. ‘

Operating Controlé: and Lights (Figure 11-1)

The 1402 Model 2 has the same basic control and light
panel as the 1402 Model 1, with the addition of the
following controls: ‘

1. Punch Start: Depressing this key causes two
cards to be fed into the punch feed, the computer
interlock to be established, and the punchready light
to be turned on. If the punch has been stopped, de~
pressing the punch start key will re-establish the
interlock, turn on the punch ready light and card
punching will resume under program control. After
the cards have been removed from the punch feed,
depressing the punch start key will cause the re-
maining three cards to be moved to the non-select
pocket. The first card that enters the non-select
pocket will be unchecked.

2. Punch Ready: This light indicates that the
computer interlock has been established. The punch
is then under the control of the stored program.

-3. Punch Stop: Depressing this key causes the
punch to stop, the computer interlock tobe removed,
and the punch ready light to be turned off.

4. Reader Ready: This light indicates that the
computer interlock has beenestablished. The reader
is then under control of the stored program. '
NOTE: Mechanical hardware differences are noted
in current parts catalogs.

5. End-of-File: The end-of-file key controls
circuits which create at last-card condition in the
CPU.

PUNCH
READY

PUNCH PUNCH PUNCH
START STOP CHECK
PUNCH
sToe FusE

CHIPS STACKER POWER

READER
READY

READER EON,D READER| READER|
CHECK FILE STOP START

VALIDITY

TRANSPORT READER

sToP

Figure 11-1. Operating Controls and Light Schematic
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