




















































































































Customer Engineering Service Panel 
The customer engineering service panel (Figures 4-1, 
4-2 and 4-3) on the 1402 Card Read-Punch allows the 
customer engineer to check certain areas of the ma­
chine without removing covers. 

Caution: When the momentary contact display 
switches are operated, the commdn hub of the 
timer is grounded. Blown fuses and/or machine 
damage can result if external leads are connected 
when these switches are used. 

Dial Display Switch: This toggle switch selects the 
timer index to be 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. The switch must be set to 
ON LINE for the system to operate the 1402. 

Read Clutch Trip: This momentary contact switch al­
lows the read clutch to be electrically tripped. The 
off line card feed switch must be set 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. 

For 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 with the cam select switch. It displays the 
read feed brush timing. 

Cam Selection: This rotary switch, when set to a posi­
tion on the dial, selects a certain unit for a timing 
check. 

Cams and Magnets, CB's and Emit: Only the Model 2 

Section 4. Service Aids 

is equ.ipped with this switch. This switch and 
the cam selection switch allow display of various 
cams and magnets, or 8, 4, 2, 1, A, B or C CB's or 
emitted 12's or 9's. 

Read Cam Display: This momentary contact switch 
is used with the 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 can be 
checked at these hubs. 

Read Sync: This switch is installed on all Model 3 
machines, and on Model 1 machines with the Early 
Read Feature. Because the reader clutch has a six­
tooth ratchet, this momentary contact switch is used 
to synchronize the read feed and the read index at 
31!f (for timing purposes). Functionally, the read 
sync switch is part of the customer engineering 
service panel; physically, the switch is mounted on a 
bracket beside the service panel. 

Punch Service Switch Panel 
Four switches (Figure 4-1) are used with the dynamic 
timer dial on the punch end of the machine. These 
switches are mounted near the punch timer dial. 
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 synchronize the punch feed and the punch index 
at 315°. 

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

Punch Cam Display: This monumentary contact switch 
is used with the cam selection switch to display the 
punch feed CB selected for a timing check. 
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51-80 Column Device 

Hopper 

Adjustments other than standard machine adjustments 
are described here. 

ADJUSTMENTS 

1. Position rear side plate so column 1 of a 51 column 
card centers on brush 15. 

2. Retract side joggler, install a one-inch deck of 
cards against rear side plate. Position front side 
plate for one card go, two card no-go condition in 
relation to deck. 

3. Adjust rubber-tipped arm on rear of side joggler 
so joggler, at its maximum outward travel, just 
touches card deck. 

4. Align 51 column portion of front joggler within 
. 003" of 80 column portion, both at sensing pads 
and at tips. 

5. Position hopper card lever on its shaft so that 
contact operates when lever is 1/ 32" to 3/ 32" 
above picker knife surface. Pressure to operate 
the lever should be 18 to 24 grams. 

6. Position throat roller so centerline aligns with 
throat knife face within .002". This adjustment is 
more critical on 51 column machines than on 
standard machines. 

Pocket Selectors 

SERVICE CHECKS 

1. Check for proper lubrication, loose screws, worn 
parts, and binds. 

2. With magnet energized, check that top surface 
of the chute blade is not above the top of the 
shear plate and not below the card line more 
than .025". 

ADJUSTMENTS 

1. Position selector magnet armature stop for .038" 
to .042" clearance between upper part of armature 
and stop. See Figure 5-1. 

2. Position magnet plate assembly so that, when 
magnet is energized, top of chute blade is flush 
with top surface of shear plate, and not more than 
.025" below card line. When magnet de-energizes, 
tip of blade must rise at least .025" above card 
line. 

Section 5. Special Features 

Stackers 

SERVICE CHECKS 

1. Check for excessive accumulation of dust. 

2. Check for binding of deck support slides. 

3. Check that any stacker will operate full pocket 
stop switch. 

4. Check for proper lubrication and loose parts. 

ADJUSTMENTS 

1. Loosen ledge assembly so that it slides easily. 

2. Adjust deck support damping leaf springs to just 
touch channels in which they move. 

3. Adjust deck support coil spring so a .50 to .55 
lb. force, with no cards in stacker, pulls slide to a 
point just short of operating full stacker switch . 

4. Form the stacker radial card guide to match the 
profile shown in Figure 5-2. 

Punch Feed Read 

Brushes 

Brush timings and adjustments are the same as the 
punch check brushes. Refer to Punch Feed, Brush 
Assemblies. 

Figure 5-l. 51-80 Column Stacker Select Mechanism 
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ADJUSTMENT OF RADIAL STACKER CARD GUIDES 

MALFORMED RADIAL CARD GUIDES CAN BE A 
CAUSE OF CARD JAMMING. THESE GUIDES 
SHOULD BE FORMED ACCORDING TO THE 
ILLUSTRATED PROFILE. DO NOT DISTORT THIS 
PROFILE TO ACCOMPLISH INSTALLATION. 

Figure 5-2. 51-80 Radial Card Guide Profile 
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Card Guides 

SERVICE CHECKS 

l. Check that tips of second lower card guide do 
not mark contact roll. 

2. Check for bent hopper back plate fingers. 

ADJUSTMENTS 

l. Loosen second lower card guide mounting screws. 
2. Position second lower card guide fQr .001" to 

.0l2" clearance to contact roll. See Figure 5-3. 
3. Position punch hopper back plate for .012" to 

.030" clearance between back plate fingers and 
first lower card guide. 

Early Reael 

The Early Read Feature clutch for the Model 1 is the 
standard clutch on Models 3 and 4. The Early Read 
Feature is standard on the Model 3 and 4. 

GUIDE 
2·ND UPPER 

CARD GUIDE ASM 
2ND LOWER 

FORWARD 
ALIGNER 

NOTE: 
MAINTAIN TOLERANCE---­
TO AVOID JAMMING 

.012" to .025" 

Figure 5-3. Punch Feed Read Card Guide Adjustments 
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Read Feed 

Start and Run Data Flow 

Refer to Figure 6-1. 
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Figure 6-1. Reader-Start and Run Data Flow 
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Stop Data Flow 
Refer to Figure 6-2. 

CL I CLOSED 

158 0 - 1880 CL TEST 

CL 2 CLOSED 

RD CL CYCLE (R-6) 

NOT RD CL IMPULSE 
(NOT R-IO) 

RD CL IMPULSE 
(R-IO) 

NOT RD CL CYCLE 

(NOT R-6) 

Figure 6-2. Reader-Stop Data Flow 

Reader Stop Lights 

CAUSES 

HOPPER CL 

NOT CL 1 (R-2) 
READ FEED 

CL I DELAY (R-ll) 

NOT CL2 

R-13 

JAM DETECT 

1. Frequent misfeeding of cards: This is usually 
caused by insufficient weight over the picker 
knives, and indicates that the file feed needs ad­
justing. 

The time delay should be at least three seconds 
before the clutch operates. At least a 1~" stack of 
cards should be in the hopper. 

2. Bouncing of card levers 1 and 2: Set cam display 
switch first to POSriION 5 and then to POSITION 6. 
Observe timer index while switch is being set. A 
bouncing card lever will appear as a spot of light 
between 1580 and 1880

• Adjust card lever contacts. 
3. Dropout of relays 2 or 10: This dropout could 

cause false reader stops. 
4. Failure of clutch to latch or unlatch: If reader 

stops occur intermittently due to clutch failure, 
these stops may be difficult to diagnose. Refer to 
Clutch Failures. 

Clutch Failures 

The following methods should be followed to de­
termine whether or not the clutch has failed to latch 
or unlatch. 
METHOD A 

This method pertains to 1402's used with an mM 1401. 

6-2 

NON-PROCESS RUN-OUT 

1. Sync the scope + External on pin "E" of the 140i 
read feed trigger (1401 system logics page 36. 10. 
11.2). A Test hub is available on the CE Panel of 
some 1401's. 

2. Display the read feed pick RL CB which will 
make at 1200 and break at 1700

• Set time base to 
5 ms/Div and adjust uncalibrated knob as needed 
to get display shown. Set vertical deflection to 
10 v/div. 

3. Tum up scope intensity so the beam is visible on 
the scope face without a sync. (This cannot be 
done with the 561 scope.) 

4. Any job that will cause failures may be run. Cor­
rect operation will display the read feed pick 
RLCB with a scope sync. See condition A in 
Figure 6-3. 

5. If the scope traces without displaying the RLCB 
pulse, the clutch has failed to trip. This will be 
followed by a pulse at the left edge of the scope, 
without a sync if the clutch does engage at the 
next clutch latch time, following the initial fail­
ure, see cop.dition B in Figure 6-3. 

6. If the scope does not trace, but a RLCB pulse is 
seen at the left edge of the scope, this indicates 
a failure of the card feed clutch to latch, or in­
dicates an extraneous clutch cycle. See condition 
C in Figure 6-3. 
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Figure 6-3. Clutch Failure Patterns 

METHOD B 

This method pertains to the Model 3 and all models 
with Early Read special feature. 

1. On machines with Early Read Feature, the read 
clutch sync switch must be turned on. Set CE 
panel cam selector switch to CLC 1 or 2. 

2. With this set-up on the 1402, the dynamic timer 
should always show the same timing of the CLC 
impulse. If the 1402 clutch fails to engage when 
it is tripped, the CLC impulse will move to 
another early read latching time. 

3. ''''hen reader clutch problems exist, they may be 
the result of mechanical problems in the reader 
clutch. Typical troubles are: 
a. Breakage of drive arms or dog/detent pivot 

studs on the reader clutch assembly causing 
reading failures or reader stops. 

b. Dirt causing slow response when the clutch 
is tripped. Cleaning and lubricating the reader 
clutch once every 12 weeks is recommended 
for single shift operations. Refer to scheduled 
maintenance chart in this manual. The addi­
tion of additional .010/1 shim, 602033, between 
the intermediate arm and the drive arm will 
make the clutch less prone to contamination. 

c. Eccentric screw adjustment causing failure of 
clutch to latch or unlatch. This is caused by 
eccentric screw adjustment if insufficient clear­
ance is not maintained between the keeper 

~ 
1\ ~ 

® 

I) \ 
./ 

OR EXTRANEOUS CLUTCH CYCLE 
NOTE: NO SYNC PULSE 

/ ~ 
f\ 

!r- Ov 

V 
~ ./ 

NOTE: A DISPLAY OF SYNC 

B DISPLA Y OF READ FEED PICK RLCB 
MAKE 120· BREAK 170· 
RLCB 3 USED WiD SUFFIX A THRU T 
RLCB 7 USED WiD AFTER U 

latch, drive arm, and latch when the clutch 
is latched up. 

d. Insufficient clearance between the detent and 
ratchet when the dog is engaged. The detent 
may not engage the ratchet wheel; whipping 
will result. Maintain a .002/1 clearance. 

e. Incorrect armature spring tension or keeper 
latch spring tension causing slow clutch trip 
response. 

f. Clutch magnet RCCB 5 making late causing 
clutch failure due to lack of time to engage. 
Set the RCCB on early limit of make tolerance. 

g. Armature wear (notch) opposite upper arm 
of yoke causing the .020-.022 yoke to armature 
clearance to change, and the .002/1 -.005/1 arma­
ture-to-coil clearance to change. These two 
clearances must be maintained. It is difficult 
to observe the notch wear; therefore, check the 
adjustments periodically. 

h. Loose reader clutch coil causing reader clutch 
unlatching failures. 

Reader Check Lights 

CAUSES 

1. Card skewing between read stations: Inspect the 
feed area 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. 
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More information about feed rolls is available 
in 1402 EC-CEM 54. 

2. Failure to read a certain column of the card: This 
failure is often the result of an open, somewhere 
between the brush and the row bit core in storage. 
Check by raising brush assembly from contact 
roll and measuring voltage between brush and 
ground. A normal brush should read -2Ov (an 
open line will be zero). 

3. Brushes raised off contact roll. 
4. Loose or broken common brush. 
5. Bad brush impulse transistors. 
6. Incorrect voltage on 20 v supply. Refer to 1402 

EC-CEM 56. 

Validity Lights 

CAUSES 

1. Intermittent make of read two, common brush. 
2. Cards feeding late. Brush time spans the make of 

two impulse CB's. 
3. Card feeding skewed. One brush reads two col­

umns. 

Brush Timing 

Checking of brush timing or any 1402 timing requires 
. removal of the 200-position connector in order 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 Hexibility of the clutch pulley shock 

mount because of defective bonding. 
5. Excessive backlash in clutch (engaged) because 

of wear. Replace with a different-sized detent 
(P IN 609737 to 609743). 

Refer to the IBM 1401, Customer Engineering 
Reference Manual, Service Aids for additional in­
formation. 

Punch Feed 

Start and Run Data Flow 

See Figure 6-4. 

6-4 

Stop Data Flow 

See Figure 6-5. 

Punch Stop Lights 

Refer to Reader Stop Lights. 

Punch Check Lights 

Refer to Reader Check. Lights. Check PACB's 9 and 
10. 

Punch Check Brushes Out of Time 

CAUSES 

1. All digits out of time. Check tension of second 
stepped feed roll. 

2. Lower digits (5-9) out of time. Check tension of 
sixth feed roll. 

Faulty Punch Registration 

CAUSES 

1. Punching, off one digit: This may be caused by 
a loose main drive belt. If the belt is loose, latch­
ing the clutch may cause the belt to jump one 
tooth on the first stepped feed roll drive pulley. 

2. Variable registration (12 through 9): This may 
be caused by: 
a. Intermittent feed rolls becoming polished as a 

result of running the machine, excessively, 
without cards. 

b. Insufficient intermittent feed roll tension re­
sulting from bottoming of cam followe~, or 
from a weak spring. 

3. Registration across card, completely off: This 
may be caused by a mesh of geneva gears, or by 
a loose pin. 

4. Slight variance of vertical registration: This may 
be caused by: 
a. Insufficient pressure shoe spring tension. Be 

sure springs have not become polished at the 
point where they come in contact with a card. 

b. Intermittent roll closing too soon and slightly 
moving the card at the end of previous geneva 
cycle. 

5. Skewed punching and card marking: This can be 
caused by trailing edge of card not traveling past 
forward aligners at least 1/32". 

6. Varying horizontal registration: This can be 
caused by aligner adjustment. 

Dropping Punches 

CAUSES 

1. Incorrect interposer to. punch clearance. Clear­
ance should be .005" to .010". 
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Figure 6-5. Punch-Stop Data Flow 

2. Incorrect clearance between lower side of punch 
magnet armature and its latch. Clearance should 
be .005" to .010". 

3. Incorrect punch magnet armature pivot rod clear­
ance. Clearance should be .001" to .008". 

4. Bent or loose punch magnet armature leaf springs. 
5. Dislocated miniature punch magnet connector 

terminals. 
6. PACB's 1 and 2, 3 and 4, and 5 through 8. 

6-6 

Multiple Punches 

CAUSES 

1. Clearance between lower side of punch magnet 
armature and latch. Check for at least .005". 

2. Broken latch springs or latch spring hooks. 
s. PACB 3 and 4, and 11 and 12. 

Damaged Cards or Jams in Feed 

1. Loose or damaged timing belts. 
2. Incorrect timing of first stepped feed roll. This 

causes card to be nicked on leading edge of 
punched hole. 

s. Incorrect punch unit timing. This causes torn or 
long holes. 

Stacker 

Faulty Stacking 

CAUSES 

1. Radial guides and pocket separator plates with 
rough finish that restrict cards from dropping cor­
rectly. The finish, if rough, should be smoothed 
in the direction of card movement. Use crocus 
cloth 450319. 

2. Deformed radial guides. Remove and shape 
guide to correct profile. See Figure 3-41. 

Card Jamming, Transport Area 

CAUSES 

1. Worn or hardened black neoprene rolls. 
2. Uneven pressure roll tension. Tensions must be 

equal on both ends of transport roll, or cards will 
skew. 
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Section 7. Locations 
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READER DRIVE PULLEY 
(MODEll, 2, and 3, 
LARGER PULLEY ON MODEL 4, 5, and 6) 
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Figure 7-2 . IBM 1402, Models 1, 4, 5, & 6, Rear View 
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Figure 7-3. 1402 Model 2, Front View 
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Figure 7-4. 1402 Model 2, Rear View 
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Figure 7-5. 1402 Model 3, Front View 

READ SYNC 
SWITCH 
(MODEL 3 
AND ERF ) 

PT AND 
RT RELA YS 

sceB 
ADJUSTMENT 
POTENTIOMETER 
(MODEL 1 & 3) 

7-5 



PT & RT 
RELAY 
POTENTI­
OMETERS 

THERMAL RESET 

Figure 7-6. 14U2 Model:i, Hear View 
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Figure 7-7. 1402 Card Transport 
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NOTE: Special tools are shown in Figure 8-1. 

Punch Timing Rod, 

This rod is used to establish the timing relationship 
between the P A emitter disc, punch unit, and punch 
transport. 

Timing Mark Gage, 

This gage is used to time the forward card aligners 
in the punch-feed mechanism at 351 0 • 

Die Card-Guide Gage, 

This gage is placed in the punch-die station to form 
a lower card guide when the punch die and stripper 
is removed. This gage is used with the intermittent roll 
assembly gage. 

Interposer Setup Bail Gage, 

This gage is used to adjust the setup bail parallelism 
on the punch unit. 

PIN 613851 

Section S. Special Tools 

Stepped Feed Roll Assembly Gage, 

This gage is used for timing the first and second 
stepped feed rolls. 

Read Clutch Locating Plate Gage, 

This gage establishes the correct relationship between 
the center plate assembly and the clutch pulley 
assembly. 

Punch Unit Adjusting Plates, 610688 

These two flat rectangular plates establish the card 
line when installing the punch unit in machines hav­
ing stepped side frames. 

Punch Unit Squareness Gage, 610692 

Stepped Feed Roll Assembly Gage PIN 613877 
Timing Mark Gage 

o 
PIN 610147 ~2 
Read Clutch Locating Plate Gage ~ 

PIN 610094------1 
Die Card-Guide Gage 

Figure 8-1. Special Tools 

o 

( I ~ l I I 

PiN 600914 
Intetposer Setup Bail Gage 

PIN 610077 
Punch Timing Rad 

I 
Forward Aligner 
Timing Marks 

( ~ r 

Note: Punch Unit Adjusting Plates and 
Punch Unit Squareness Gage are 
not shown in this illustration. 
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