


























































































Belt Nome and 
Reference Number 

(1) Moin Dri ve Belt 

(2) Dri ve Motor Belt 

(3) CR Idler Be lt 

(4) Timer Index Belt 

(5) PCCB Bolt 

Belts or Units 
To Be Removed 

CR Idle, llel. (3) 

* Timer Index 

* Timer Index 

Units to be Retimed After 
Belt Rep la cement 

Punch Clutch, Geneva 

Timer Index, PCCB Unit 

Ti mer Index, PCCB Unit 

Timer Index 

PC CB Unit 

(6) Idler Belt peeB Belt (5) Ti mer Index , peCB Unit 

(7) PACB Bel. 

(8) Second Stepped Feed 
Rol l Belt 

(9) PlCB B.1t 

(10) Punch Un it Dri ve Be lt 

Belt to Transport Assembly 

PACB Unit PACB Unit 

Second Stepped 
Feed Roll 

PlCB Unit 

Punch Unit 

(11 ) First Stepped Feed 
Roll Drive Belt 

Main Dri ve Belt (1) 
*Punch Input Idler Pulley 
*Pu nch Dri ve Gear 
Spring (Cam Fo ll owed 

Pu nch Clutch , Geneva 
First Stepped Feed Roll 

* If there is sufficient be lt replacemen t c learance, this uni t does not have 
to be removed . 

Figure 5-1. Punch Drive Belt Replacement Chart 

4. To retime the timer index refer to Drive Motor 
Belt Replacement, steps 4 and 5. 

5. To time PCCB's refer to PCCB Drive Belt 
Replacement, steps 2 and 3. 

(7) PACB Drive Belt 

1. Remove PACB unit from machine (three 
screws). 

2. With unit off machine, mark two white nylon 
gears and remove the gear on the belt pulley shaft. 

3. Slip the new belt on and reinstall white 
nylon gear. Be sure timing marks are rematched. 
NOTE : On the PACB shafts there are two collars; 
each has a scribed line. There are. also two scribed 
lines on the casting which will coincide with the 

o collar lines at 0 on the punch index (Figure 5-
Set the two CB shaft lines to line up with the scr d 

o 
lines on the casting, set the punch index on 0, en 
slip the PACB belt over the punch pulley. If c e is 
taken the PACB unit can be tightened and both ts 
will be in time. 

4. If the PACB unit CB's are not in time, I sen 
the PACB drive pulley screws . Align the two scl' 
marks on the PACB mounting unit with the colI 

o scribed lines, set the punch index to 0 ,depress the 
geneva pin, then tighten the pulley screws. 

(8) Second Stepped Feed Roll Drive Belt 

1. Loosen idler pulley. Install new belt and 
tighten with idler pulley . . 

2. Remove punch feed brushes and PFR brue.hes 
(if installed). . 

3. For timing the second stepped feed roll, refer 
to Feed Rolls and Aligner Stations, Ad:justments. 
Second Stepped Feed Roll, steps 2 thru 7: 

(9) PLCB Drive Belt 

1. Install belt. 

TlMI NG MARKS 

Figure 5-3. PACB Timing Marks 

2. Loosen PLCB shaft pulley clamping screws 
and retime PLCB to timer. Tighten screws. 

NOTE: Do not remove geneva unit. 
1. Loosen idler pulley. Install belt and tighten bel' 

pulley. 
. 2. To retime punch, loosen locking screws on 

unit drive pulley. Set punch and timer index 
.. 

3. Depress geneva pin and tighten pulley locW 
:>' 

screws. 

ve elt. 
is sufficient clearance between the 

punch clutch unit and the punch drive gear to install 
the new belt, steps 2, 3, 8, and 9 do not have to be 
performed. 

2. After marking w.nch input idler pulley rela­
tionship to punch drive gear (Figure 5-4) remove hex 
nut that holds input idler pulley shaft onto machine 
casting. Remove unit. 

. NOTE: IF this relationship is not maintained there is 
a P..9ssibility of getting the punch clutch back in step 
±2° out of time. 

3. Loosen three set screws on clutch ratchet 
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Figure 5-4. First stepped Feed Roll Timing Belt Installation 

collar, loosen punch drive gear holding screw and 
slide gear out on spline to obtain belt replacement 
clearance. 
NOTE: Expose no more than 1/4" of spline. 

4. Remove cam follower spring for ease of belt 
replacement. 

5. Unlatch clutch and manually turn punch shaft 
slightly. 

6. Pass belt over clutch magnet assembly and 
between cam follower and cam. 

7. Loosen idler pulley, install belt and adjust 
tension with idler pulley. 

8. Tighten punch drive gear and three set screws 
on clutch ratchet collar. Hook cam follower spring 
back on. 

g. Install punch input idler pulley. Be sure to get 
timing marks, made previously, into their respective 
positions. Tighten hex nut. 
NOTE: At 'this point, punch clutch, geneva unit, and 
first stepped feed rolls must be timed. 

10. To retime punch clutch and also geneva, refer 
to Main Drive Belt procedures. 

11. The first stepped feed roll can be retimed by 
referring to Feed Roll and Aligner stations, Adjust­
ment, First stepped Feed Roll. 
NOTE: Once this procedure has been performed. the 
rest of the feed mechanism should be back in time. 

The remaining drive belts in the transport unit are 
easily replaced and require no timing after replace­
ment. 

READ FEED BELT INSTALLATION 

Clutched Feed Roll Drive B~lt 
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1. Remove solar cell unit. 
a. After remOving plastic cover, remove disk 

mounting screw and disk. 
b. Loosen thre~:ret screws in solar cell 

mounting plate. T~~ screws retain the mounting 

plate to the three spacer studs mounted in the 
machine side frame . Carefully remove solar cell 
unit and allow it to swing out of working area. 
2. Loosen idler pulley. Install belt and tighten 

belt with idler pulley. 
3. Loosen picker knife camshaft drive pulley. 
4. Trip clutch by hand and turn index to 212

0 
for 

o 
three group brushes or 216 for two group brushes. 
Place a card against the first feed rolls and manually 
turn the picker camshaft machine direction until the 
feed knives touch the card. Tighten pulley locking 
screws . This is a reference point. Check brush 
timing with timer index and shift picker camshaft to 
get proper timing. 
NOTE: Any change in picker knife timing will 
directly affect RCCB and solar CB (if on machine) . 

5. After brushes are in time. reinstall solar cell 
unit. 

a . Remount solar cell mounting plate flush 
against the shoulder of the three studs and tighten 
three set screws located in mounting plate. 

b . Reinstall disk and slightly tighten disk 
mounting screw. Check to see that disk is located 
in center of solar cell mounting block. If care has 
been taken to remove and reinstall the cell unit 
and disk. the disk will be located in the same 
place. in reference to cell mounting block, as it 
was originally installed (Figure 5-5). 
6. To retime solar cell, refer to Solar Cell CB, 

Timing Procedure. step 2 and 3. 
7. At this point. it may be advisable to time the 

RLCB's to make certain they are within their toler­
ance. 

Read Feed Belts 

'I'he rest of the belts in the read feed are easily re­
plao!=ld and require no timing if they have to be 
remt>ved or replaced. 

CELL MOUNTING 
BLOCK 

Figure 5-5. Disk Location 



ELECTRIC COMPONENTS 

SOLAR CELL CB 

Introduction 

The solar cell CB unit is physically mounted in the 
read feed, on the back end of the feed knife camshaft 
(Figure 6-1). This unit replaces RLCB's 4,5,6,7, 
8, and 9. There are three major components in this 
unit; the solar cell, light source, and timing disk. 
With the aid of three transistors and necessary 
circuitry, the three components provide the 1402 Read 
Feed with the main digit impulses. 

Principles of Operation (Figure 6-2) 

The solar cell circuit breaker has one mechanical 
moving part which is the disk. This disk has twelve 
timed slots in it (9 through 12 time) . As the disk 
revolves, the slots in the disk allow the light beam to 
strike the solar cell at digit impulse time. When the 
light strikes the cell, transistor T6 is conditioned by 
the cell output. The output of T6 is amplified by T7 
and then T8. The output of T8 is used to condition 
1401 and 1402 circuitry just as the digit impulse 
RLCB's did prior to the solar cell. 

Figure 6-1. Solar Cell Position 

Before proceeding into the timing procedure or 
any of the adjustment steps, there are several points 
that may assist the CE in working on this unit: 

1. The pulse duration of the solar cell CB varies 
with the light intensity while the pulse timing varies 
with the relationship of the slotted disk to the light 
beam. 

2. Before any extensive analyzing of the solar 
cell unit is started, it may be a good idea to check the 
control voltages which can be measured at the solar 
cell terminal board (SC-TB) terminals. These ter­
minals are numbered 1-10, left to right facing the 
rear of the machine. The voltages are measured from 
the ground hub on the CE Aid Panel to the terminals. 
Voltage found at SC-TB5 will be - 20 v, SC-TB6 from 
+ 1 v to + 2 v depending upon the potentiometer 
setting. SC-TB9 will be + 6 v, and at SC-TB10 the 
voltage will be - 12 volts. These are external supplies 
which must be present for the solar unit to work 
properly. 

Whenever the cell unit is worked on, care should 
be taken not to damage the components or bend the 
disk. 
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ICB PULSEsl 

l~--- SOLAR CELL 

Figure 6-2. Solar Cell Schematio 

SPINDLE 
SETSCREWS 
(ADJUSTMENT) 

COVER 
MOUNTING __ -'~, 
SCREWS 

PLATE TO STUD 
MOUNTING SET 
SCREWS (3) 

POTENTIOMETER FOR LIGHT 
INTENSITY IS LOCATED ON 
LOWER RIGHT FRONT GATE 
ON TRANSISTOR PANEL. 

Figure 6-3. Solar Cell Lamp 
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MOUNTING PLATE 
SCREWS 

(ADJUSTMENT) 

DISK 

Timing Procedure 

1. While depressing the non-process runoutkeYd 
adjust the duration of CB pulse for 20 + 10 - 0 
(415-624 micro seconds with a scope at SC-TB1) on 
read dynamic timer dial with potentiometer which is 
located on the relay gate transistor panel. Final 
duration adjustment should be made after one hour of 
power on. 

2. With power removed and reader cranked to 
"9" time, a coarse timing can be obtained by 
loosening disk retaining screw and rotating till "9" 
time slot is visually opposite the light source 
(Figure 6-3). 

3. To accurately adjust the cell for CB duration, 
loosen the mounting plate screws (Figure 6-3) which 
enable the mounting plate to be rotated within the 
mounting slots. Check the "make" and "break" 
time of the CB pulses at several digit times on the 
timer. If the mounting plate slotted hubs do not 
allow proper adjustment, repeat step 2. 

9 TIME SLOT ____ .::;:j 

DISK 

CELL MOUNTING BLOCK 

LAMP 

,...-~~ TRANSISTORS 

COMPONENT CARD 
ASSEMBLY 



Adjustment Procedure 

1. Check for the disk being visually centered 
laterally in the slot in the solar cell mounting block. 
Adjust if necessary by loosening set screws and 
repositioning spindle on picker knife camshaft 
(Figure 6-3). 

2. Set the potentiometer to give l.S volts across 
lamp terminals (SC-TB4 and SC-TB6). This lamp 
voltage is a starting point only. The final setting 

000 
must produce a pulse duration of 2 + 1 - 0 . 

3. Remove machine power. 
4. Unplug solar cell leads from SC-TB2 and 

SC-TBS and connect to an mM meter (yellow lead 
plus). Set the scale to a reading capable of measuring 
values from 0 to 500 microamps (1/2 ma). 

5. With clutch manually tripped, bring power up 
and hand crank the read feed to a digit CB time (disk 
slot opposite solar cell). Turn the machine very 
slowly to a void passing index points where meter 
deflection occurs. A minimum of 100 microamps 
should be observed. Orient and/or replace lamp or 
solar cell assemblies to obtain the required output. 

Removal and Replacement (Figure 6-3) 

Lamp Assembly 

1. Remove machine power. 
2. Loosen two contact strap screws until lamp can 

be slid out of lamp holder. Unplug lamp lead from 
SC-TB6 and remove. 

3. To reinstall lamp, plug lamp lead into SC-TB6 
and insert lamp to its full depth through lamp holder 
and retighten contact strap screws. 

4. The lamp holder mounting screws must be 
loosened to permit the plastic lamp holder to be 
shifted. This will permit the lamp base to seat 
firmly in the plastic holder with the lens end fully 
seated against hole in solar cell mounting block 
(Figure 6-4). 

RIGHT WRONG 

CONTACT 

Figure 6-4. Solar Cell Adjustments 

5. Check solar cell output by setting lamp ter­
minal voltage at l.S and measuring a minimum of 100 
microamps across cell at any index point as described 
in step 5 of adjustment procedures. Cell output may 
be peaked by rotating lamp in holder. 
NOTE: Depress the end of the contact strap to re­
lieve pressure which will permit rotating and/or 
reseating lamp. It may be necessary in some cases 
to reposition lamp holder after rotation as in step 4. 

Solar Cell Assembly (Figure 6-3) 

1. Remove machine power. 
2. Loosen set screw and remove solar cell 

assembly. Unplug solar cell leads from SC-TB2 
and SC-TBS. 

3. To reinstall, insert cell into cell mounting 
block leaving approximately 1/4" of the metal sleeve 
exposed above the cell mounting block. Position the 
scribed locating mark so that it points toward the 
light source (Figure 6- 3). 

4. Connect solar cell leads to meter. Check 
output by setting lamp terminal voltage at 1.S. At an 
index point, measure for a minimum of 100 micro­
amps across the cell as described in step 5 in 
adjustment procedure. To avoid damaging cell, use 
care when tightening cell retaining set screw (Figure 
6-3). 

5. Plug the solar cell leads into SC-TB2 (yellow 
lead) and SC-TBS. 

Component Card Assembly (Figure 6-3) 

1. Remove machine power. 
2. Unplug (identify if necessary) the leads in the 

solar cell terminal block. 
3. Remove the lamp holder mounting screws and 

lower componentcardmountingscrew. Remove com­
ponent card assembly. 

4. To reinstall, replace the lamp holder and 
mounting screws. Adjust the lamp for proper position 
according to Lamp Assembly Removal and Replace­
ment step 4. 

5. Plug all leads into terminal block. 

PERMISSIVE MAKE RELAYS 

Principles of Operation (Figure 6-5) 

All wire contact relays in the 1402 are of the permis­
si ve-make type. The difference between them and the 
conventional type is 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 seen in Figure 6-6. The fact 
that the armature is not slamming the contact closed, 
gives a more closely controlled make with less 
bounce. The 1402 uses four- and Six-position, high 
speed and standard permissive-make relays. All 
relays have 20 v coils. 
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CONTACT MOLDIN G ASSEMBLY 

NjO CONTACT WIRE 

COMMON CONTACT 

PIVOT SPRING 
ARMATURE 

ARMATURE 

ARMATURE RETURN SPRING 

ARMATURE ACTUATOR 

Figure 6-5. PM Relays 

Contact Replacement 

When a machine malfunction is caused by PM relay 
contacts failing to make, it may not be necessary to 
replace the entire relay. The following procedure 
should be used to replace individual contact wires and 
check common contacts for dust or corroded areas. 

1. Remove the two relay yoke mounting screws 
and separate the contact moulding assembly from the 
yoke assembly. This will expose the contact wires 
and common contacts. Use care topreventbreakage 
of coil wires from relay moulding. 

2. Using a screwdriver, press the contacts free 
of the locating hole and remove them from the 
moulding. 

3. Inspect the common contact point for dust or 
corrosion film. If necessary, lightly burnish the 
point. Do not attempt to clean the common 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 
before installing (Figure 6-7). 

5. Install new contact wires one ata time to avoid 
twisting. 

N/ or-

8~ 
N/ O 

~~ Vi I 

e ~~ 0 

~~ N/e~ ~ ~< 19 I N/e 

Amootur. Normal Atmatur. AlIrOCled 

Figure 6-6. PM Schematic 

6-4 

6. Re-assemble yoke to contact moulding assem­
bly. The armature must be centered on the contact 
wires with equal dimensions between the end contacts 
and the ears of the moulded armature actuator. Be 
certain that the yoke is held tight against the mounting 
pads . 

7. Check all wires to see that none are crossed 
or misplaced from the locating hole. Checkfor free­
dom of armature and coil leads and proper seating of 
the armature pivot springs. Check the operation of 
the relay contacts with the dynamic timer or oscillo­
scope. 

CIRCUIT BREAKERS 

The read feed has CB's that are continuously running 
and some that are under control of the read clutch. 
Both sets of circuit breakers turn at 800 rpm. The 
punch feed has three sets of CB's, one set is under 
control of the punch clutch while the other two sets 
are continuously running. One set of continuously 
running CB's turn at 250 rpm while the other set 
turns at 1333 1/3 rpm. Identification of these circuit 
breakers is as follows: ~ 

C;;;STRAI GHT 1 

J 
f.o-!.---- STRA IGHT ------" 

Figure 6-7. PM Relay Contact Wires 



RCCB-Read feed continuously running 
RLCB-Read feed clutch controlled 
PCCB-Punch feed continuously running 
PACB-Punch feed continuously running high 

speed 
PLCB-Punch feed clutch controlled 
For machines without the solar CB cycle points, 

RL5 and 6 are the make and break for odd digits 
while RL7 and 9 make and break for the even digits. 

In the punch feed, the PACB's are used for digit 
impulses. They make and break three times for 
every punch index cycle. Because they are running 
at 1333 1/3 rpm, they will actually make and break 
16 times every punch machine cycle. 

The RCCB's, RLCB's andPLCB's are the plunger 
type CB, P/N 602083. The PACB's are the plunger 
type P/N 435701. If either point becomes burned on 
these assemblies, replace the entire assembly. The 
PCCB's are the unitized rocker type, P/N 255970. 
These cams have removable stationary points. How­
ever, if the movable point becomes burned, the entire 
contact assembly must be replaced. stoning or 
cleaning of any of these cam contact surfaces is not 
practical as the results do not justify the time and 
expense involved. 

Certain positions of the RLCB's and PACB's 

require circuit breakers with silver contact points. 
For the RLCB's the positions are I, 2, 3, 4, and 9. 
The P/N for this circuit breaker is 610070. For the 
PACB's the positions are I, 2, 3, 4, 11, and 12 and 
the circuit breaker P/N is 610073. The silver points 
minimize "failure-to-make" problems previously 
encountered with tungsten points. 

CAUTION; The silver point circuit breakers can be 
used only in low current circuits. Attempts to use 
them in other than specified positions will lead to 
early failure. 

1402 machines equipped with a solar circuit 
breaker on the RL shaft will have onlythr~e RLCB's 
which are numbers I, 2, and 3. 

Open Strap Contacts 

Adjustments 

1. Position all card lever contacts to give a mini­
mum contact travel of 1/16" when the card lever is 
being operated. 

2. Adjust all contacts for 1/32" minimum air gap. 
3. All contacts should have a minimum of 1/64" 

rise of the N/O contact strap off its support. 
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SERVICE AIDS 

CUSTOMER ENGINEERING SERVICE PANEL 

The 1402 Card Read- Punch contains a customer engi­
neer service panel (Figure 7-1). This panel allows 
the Customer Engineer to check certain routine areas 
without going directly to the internal parts of the 
machine. This can save much valuable time. Follow­
ing is a list of switches and their use. 

Dial Display Switch: This toggle switch selects 
which one of the timer indexes is being used with the 
service panel. 

Off Line Card Feed: This rotary switch when set 
to OFF LINE allows the feeds to be operated inde­
pendently of the system. It must be set to ON LINE 
for the system to operate. 

Read Clutch Trip: This momentary contact 
switch allows the read clutch to be electrically 
tripped. The off line card feed switch must be on 
OFF LINE to make this switch effective. 

Brush Selection: This rotary switch, when set to 
a brush pOSition, internally connects brush 3 (outer 
light) and 78 (inner light) of the selected set of 
brushes to the dynamic timer. When the corres­
ponding feed brush display switch is held on, the brush 
timing is displayed on the associated feed timer index. 
Example: To check second read brush timing, set 
brush selection to SECOND READ and run card 
through the read feed with columns 3 and 78 punched. 
When the read brush display switch is held ON, the 
brush timing is displayed on the read feed index. 

Read Brush Display: This momentary contact 
switch is used in conjunction with the brush selection 
switch to display read feed brush timing. 

Cam Selection: This rotary switch when set to 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 select switch. 
It displays the read feed CB selected for a timing 
check on the read feed index. 

Voltage Hubs: Each power supply voltage maybe 
checked at these hubs. 

Punch Clutch Trip: This momentary contact 
switch allows the punch clutch to be electrically 
tripped. The off line card feed switch must be set 
to OFF LINE to make this switch effective. 

Sync: Because the punch feed has a four-tooth 
clutch ratchet, this momentary contact switch is used 
to sync the punch feed and the punch index at 3150 . 

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 PUNCH CHECK pOSition. 

Punch Cam Display: This momentary contact 
switch is used in conjunction with the cam selection 
switch to display the punch feed CB selected for a 
timing check. 

& 
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CB SELECTION CHART 

RD BRUSH CB 
PCH STACK CL 
RDR CLUTCH MAGNET 

4. RDR STACK MAGNET 
5. NO.1 CL AND CAM 
6. NO.2 CL AND CAM 
7. PCH CLUTCH MAGNET 
8. PCH STACK MAGNET 
9. PCH STACK SELECT 
10. PCH STACK RESET 
11. AFTER 9 CAM 

@ 
PUNCH PUNCH SYNC CLUTCH 

W 
BRUSH CAM TRIP 

@ @ @ <©> 
3 & 78 
S!l.USHES DISPLAY 

6 00 0 0 

Figure 7-1. CE Service Aids 
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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 NR and I, 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 set up for 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 I, R13 is 
picked from the 1401 and held through 1301 N/O and 
RCCB 15 (M330

0
-B240

0
) . At 1500 of the next cycle, 

the select magnet is energized through 13-2 N/O and o 0 
RCCB 16 (M150 - B230 ). Selecting the stacker N/ R 
requires no special circuitry. 

Mechanical Adjustments 

Read Feed 

1. The card joggler on the front auxiliary 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 from a 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. For example, 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 from the 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 on and 
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 bit cores. Also, the punch brush 
impulse CB's are transferred to feed the punch read 
brush common. 

Figure 8-1. 51-80 Column Transport Selectors 
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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 
EXTE NT BY Fill NG. 

Figure 8-2. 51-80 Column stacker Radial Card 
Guide Adjustment 
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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 

PUNCH BRUSH~ 
I M PU LS E C B ·S 1-O ....... a----e"""T7.,..---.."', 

SOLAR~~~ ____ ~ 
CELL I 0 

GUIDE 
2ND SUPPER 

CARD GUIDE ASM 
2ND LOWER 

FORWARD 
ALIGNER 

NOTE: 
MAl NTAI N TOLERANCE -----' 
TO AV OID JAMMING 

.012" to .025" 

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 1402 to 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 clutch assembly is used. 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 

o 
thrown, will allow the read clutch to engage at 315 
and only 3150 every cycle thus disregarding the other · 
possible pulses from RCCB-6. 

UNDER CONTROL OF 
PFR 0 P CODE 

V 
Figure 8-4. Punch Feed Read Schematic 
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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 position and slip both 
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 in all 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 fit and 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 card levers 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 1580 and 1880 • 

Readjust card lever contacts. 

Reader Check Lights 

1. This may occur as a result of 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 setoffeed 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 brush assembly 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 common brush. 
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 trailing edge is aligned with the 
throat knife. The timer should read 720 for a two o 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 inclutchedCB'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 theclutchpuUeyshock 

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. 
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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 out of time, 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 becoming polished. 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 s.prings for tension. Make certain 
they have not become polished at a point where they 
contact the card. 

6. Varying vertical registration can be caused by 
intermittent roll closing too soon and moving card 
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slightly at the end of the previous geneva cycle. 
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 horiz.ontal registration is varying, check the 
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 punch magnet 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 are being nicked on the leading edge 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 Watch for filters clogged with dirt. 

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

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

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

CODE UNIT 

4 Punch 

1 

o 

1 

1 

Feed 

Read 
Clutch 

Filter 

Read 
Feed 

File 

FREQ. 

13 

13 

13 

13 

13 

1402 PREVENTIVE MAINTENANCE ROUTINE 

LUBRICATE - CLEAN 

Clean and vacuum feed. Lubricate contact 
and feed roll hanger pivots, all clutch 
pivots ......................... # 9 

Lubricate gears, aligner cams, feed roll 
opening cams, picker knife cams, punch 
clutch latch cam, extension spring ends, 
punch clutch armature latch pivot ...... #17 

Lubricate armature pivot and link with ... # 6 
Lubricate latch, keeper, load pawl, detent 
pawl, and intermediate arm pivots with ... #17 
Lubricate arm, keeper, latch. and clutch 
ratchet working surfaces with. . . . . . . . . #17 
Lubricate clutch needle bearing and re-
verse lock grease fittings with ........ #17 

Clean and vacuum feed. Lubricate feed 
roll hanger pivots and all other pivots 
with .......................... # 6 
Lubricate gears. picker knife cam. exten-
sion spring ends with .... . . . . . . . . . . #17 

Lubricate cam follower arm joggler pivots 
with .......................... # 9 
Lubricate all other pivots with ........ # 6 
Lubricate front joggler spring ends. gear 
joggler. cams, adjusting screw surfaces. 
clutch latch cam surface, side joggler side 
return spring with . . . . . . . . . . . . . . . . #17 
Clutch grease fitting with. . . . . . . . . . . . #20 

OBSERVE 

Brushes for wear and 
damage 
Brush timing 

Punch registration 
Belt wear 

Detent pawl. keeper. 
latch. and ratchet for 
wear 
Excessive clutch back~ 
lash while engaged 
Clutch pulley shock 
mount for looseness 

Replace if dirt is visible 
from inside 

Brushes for wear and 
damage 
Brush timing 
Belt wear 

Clutch overthrow 
Belt wear 
Feed rolls for glaze 
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3 

5 

4 

4 

5 

5 

5 
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CB's 

Geneva 

stacker 
Trans­
port 

Punch 

Drive 
Motors 

Geneva 

Base 

13 

13 

13 

13 

26 

52 

52 

Lubricate CB arm pivots and rollers with .. # 9 

Fill geneva housing to line if oil window 
is right of drive pulley .............. # 9 
Fill geneva housing to 1/16" above line 
if oil window is left of drive pulley. . . . . . . # 9 
Drive gears with ................. #17 

Clean and vacuum transport. Lubricate 
card pusher slide cam followers with . . . . # 9 
Lubricate card pusher slide spring ends 
and cams with . . . . . . . . . . . . . . . . . . . #17 
Lubricate stacker joggler clutch spring 
grease fitting with .... . . . . . . . . . . . . #20 

Remove felt wick at top of punch unit and 
lubricate six oil lines with . . . . . . . . . . . # 9 
Lubricate latchwick, link pivots with .... # 9 
Lubricate stripper cavity, latch spring, 
hooks, armature pivots, setup bail channel, 
cam surfaces with ................ #17 
Lubricate needle bearing grease fittings, 
die locating studs with .............. #20 

Fill drive motor oil cups with ......... # 9 

Replace geneva oil . . . . . . . . . . . . . . . . # 9 

Lubricate cover latches and operating 
surfaces with. . . . . . . . . . . . . . . . . . . . #17 

Contact condition and 
movement 
Check timing of CB's 
connected to CE Service 
panel 

Check gear wink clear­
ance 
Check for excessive in­
ternal backlash in the 
geneva mechanism on at 
least two intermittent 
cycles. Check through­
by holding the input 
pulley and rocking in­
termittent rolls back and 
forth. Check for loose 
pins. 

Belt wear 

Check cam follower ad­
justments 
Check punch bail and 
setup bail for excessive 
wink. (Should not exceed 
.010" in vertical plane 
when cam followers are 
held tight against cam). 
Check top of SO-magnet 
cores for dirt or rust. 
Clean if necessary. 



1402 CIRCUITS 

POWER SUPPLY AND INTERLOCK CIRCUITS 

The 1402 Card Read- Punch is connected to a 3-phase, 
208 or 230 v AC source of voltage. 

It contains a - 20 v supply which is used for read­
punch relay and magnet operation. This - 20 v is also 
distributed to the 1401 processor. A ferro-resonant 
bulk supply distributes 133 v AC to the 1401 
processor. A - 60 v supply is distributed 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. 

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 (Section 1A) is energized 
any time the machine is connected to the source volt­
age. HD8 is de-energized only when the emergency 
stop switch is open (located on the 1401 console). 
This will drop all voltages, including the 115 vat 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. (lA) The power-on key energizes the con­
tactor. 

2. (lA) 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. HDl2 in the 1401 picks when the + 6 v and 
+ 30 v are 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 HD11 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, DUll picks 
in the 1401 (HD13 also picks with DUll 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. (lA) HD4 keeps the contactor energized after 

the power-on key is released. HD9 completes the 
- 60 v sequenced circuits. 

The complete power-on sequence 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. HD9 removes the - 60 v sequenced from the 
1401 circuitry immediately. 

3. (lA) 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 chain motors start 
running. Otherwise the 1403 could start out in 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 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. (4B) R8 (delay) hold coil will be energized 
through Rl-3N, R9-2N and the interlock switches. 

2. (5B) 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). Adjustfor3to5 seconds delay. 

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

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

7. (4B) As soon as R8 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, Rl1-3N, andRl1-2N. 
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 Clutch line (6A). The 
- T Read Clutch line will energize the read clutch 
magnet and R10, the clutch check relay, through RC5. 

2. (4A) R2, the No.1 card-lever relay,willpick 
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, 
Rl-6T, R3-4N, and Rll-2T. 

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

3. (4A) R3, the No.2 card lever relay will pick 
and hold on this card-feed cycle. 

4. (4A)· R11 will pick on this cycle and following 
feed cycles. Its purpose is to detect a failure of C L2 
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 th~ same 
circuits described under Load Key Operation. 

Card Reading (RLCB Machines) 

The first and second read brushes (7 A 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 in the card is read a 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 1/2 write current to 
the proper core (refer to 1401 manual). 

Reader Non-Process Run-Out 

The NPRO key is used to clear 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 Rl-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, Rl-6N, 
R3-4N, Rl1-3N, 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 to drop out R4 (Refer to Card 
Jam Circuits, steps 8-11). 

Stop Key Operation 

OBJECTIVE: Allow the read feed to stop when the 
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) causing the read-feed 
drive motor to stop. 

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

3. The - T Stop Key line will condition circuitry in 
the 1401 which will pick DU3 (6A). 

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 
1580 , R13 (4A) is picked through RD57or 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. (5B) 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 run out under control of the 
NPRO key by activating the - T Not Process Feed line. 

7. (7 A) 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 the hold 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, RIO 
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 receiving an impulse, 
RIO 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) RIO is picked by read clutch impulse 
from the .1401. RIO holds through RIO-IT and 
RC4 (4A)~ 0 

b. (4A) R13 picks at158 through RC7, R10-2 
N/O, and R6-4 N/C. 

c. (3A) R4 picks through Rl3-3 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 receiving an 
impulse. 

a. (4A) R6 picks through RL3 because of a 
card-feed cycle. 

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

c. (4A) .R4 picks through RD3 (5A) , R13-2 
N/O and RC-5. WithR-4energized,theread-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. (lOB) R28 is picked when punch motor stops. 
2. (lOA) Cards in hopper will pick R21. 
3. (6A) DU2 is picked by the load or start key. 
4. (lOB) R29 and HD2 are picked through inter­

lock contacts, DU2-BU, R31-2 N/C, DU3-BU, chip 
switches, and punch switch ON. With these two relays 
picked the punch drive motor will start. 

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

6. (lOB) R29-2 N/C drops R28. 
7. (lOB) R27 is picked by R29-3 N/O, R28-1, 

2 N/C, PC-I, R2l-4 N/O, R3l-2 N/C, DU3-BU, 
chip switches and punch switch ON. 

8. (l1A) PC-3, 4 send pulse through R27-4 N/O, 
R3l-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. If the 1402 is runninga pulse is 
sent out PC178 (- T PROC-PCH) through R3l-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 (12A). On 
punch feed run-in the first punch operation code read 
at the operations register will cause three feed cycles 
unless machine is equipped with PFR (Punch Feed 
Read). If PFR is installed only two cycles 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. 

1. (13A-B) R59 is picked by an instruction from 
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 ofTlisconditionedbyR59-
4T, R25-2T, R3l-5N, PAlO, PA9, and PLIO. 

Card Punching 

Any punch magnet can be energized when PA5, 6, 7, 
and 8 make and its respective + U Punch Magnet line 
is activated from the 1401. 

Punoh Check Brushes 

The punch check brushes are used to read the card 
after it has been punohed. Circuits for the 80 brushes 
are similar to the circuits covered for the read-feed 
brushes. 
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Punch Non-Process Run-Out 

The NPRO key is used to clear the punch feed of 
cards. Cards must be 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. (llA) The punch NPRO (No.2) picks R31 hold 
coil through R27 - 2N and turns on the punch stop light. 

3. (lOB) R27 is picked as normal. 
4. (12A) - T Not Process Punch line is condi­

tioned by R31-3T, R27-4T, PC4, PC3, andPL6. 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 5-7). 

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

1. (3B) The stop key (No.1) will open the circuit 
to R29 and HD2 (lOB), 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 R29and 
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 (llA). When a feeding failure 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 PL 7. 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. then a circuit is avail­
able at PL7 time. 

2. (llA) R31 will hold through R31-1 T 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 circuit to R29andHD2. 
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. (5B) The check reset key will pick DU4 
through R28-3T and R7-3N. 

6. (llA) The DU4-BL point opens the hold to R31 
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and turns off the punch stop light. 
7. (llA) 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 punch feed clutch magnet re­
ceives an impulse and fails to pick. or a clutch cycle 
is taken without the clutch receiving an impulse, R30 
signals a clutch failure. 
OBJECTIVE: Stop the punch feed drive motor. 

1. When the clutch receives an impulse and fails 
to unlatch. 

a. (12A) R30 is picked by the - T Punch Clutch 
Magnet line from the 1401 and the CB's. 

b. (lOB) RIO holds through PL4. 
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 punch feed to an 
operating status. 
2. When the clutch unlatches without receiving an 

impulse. 
a. (12A) R30 will not pick. 
b. (12A) R31 is picked through R30-2N and 

PL 7. This circuit also conditions the - T Punch 
Jam line which will stop the punch feed through the 
1401 circuitry. 

c. (9B) R31-2N opens the motor relaycir­
cuit, stopping the punch feed motor. Removecards 
from the hopper and press check reset key to 
restore punch feed to operating status. 

Stacker Select Circuits 

1. (llB) The stacker card lever picks R37 any­
time a card enters the transport 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 PL15. 

3. (12B) R35 pick coil has a holdafterR37 picks 
through R35-2T, R37-3T, R35-1T, PC6, and stacker 
card lever. 

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

5. (llB) 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 and the stacker card o 0 
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 pickthroughR35-4Nand32-4T 
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. 

VARIA TIONS 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 Modell it is continually running. In 
the Model 2 this feed roll is belt driven whereas in 
the Modell 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 
'feed on the front end of the PLCB shaft. This punch 
emitter is actually a gating device that provides a 
gated pulse at each digit time during a punch opera­
tion. The information coming from the 1414 must be 
"anded" with the gated pulse from the decoder. 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 -12 v, 20 amp, and a +12 v, 4 amp supply are 
added to the 1401 Modell to form the 1402 Model 2. 

PUNCH 
CHIPS STACI<ER READY I PUNCH I PUNCH 

STOP CHECK 

PUNCH FUSE SID P 

Figure 11-1. Operating Controls and Light Schematic 

POWER 

The - 20 v power supply has been revised to 6 amp 
(the 1401 Modell 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 in the 1402 Model 
1, the Model 2 pulses go to the 1414 unit then return 
through "single shots" which condition the power 
transistor. 

Operating Controls and Lights (Figure 11-1) 

The 1402 Model 2 has the same basic control and light 
panel as the 1402 Modell, 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 punch ready 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 to be removed, 
and the punch ready light to be turned off. 

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

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

.... ALIDITy 
READER 

READY 

READER READER 
CHECK 0' 

STOP FILE 

TRANSPORT READER 
STOP 
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