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Preface ' Safety

Observe the following danger notes in the sections where
they occur.

This manual provides the lﬁOB-trained service representative DANGER (Page 1-36)

with information for maintaining and repairing the 1403

Printer Models N1 and 3. Sections included are: Be careful when working on the reservoir unit.

The access hole may have sharp edges.

Reference Data

Diagnostic Techniques

Service Hints

Preventive Maintenance

Checks, Adjustments, and Removals
Power Supply

Print Quality Concepts

DANGER (Page 4-4)

Never remove the spring coil bracket screws
unless you support the stacker in the fully
raised position.

Printer Models NI and 3, SY24-3518. Refer to the When the cover is fully open from the rear on

appropriate systems logics for programmed diagnostic machir.les h‘aving only one lift screw, and this
routines and tests screw is going to be removed, the SAFETY

LOCK must be installed.
DANGER (Page 5-1)
Be careful of this voltage.
DANGER (Page 6-1)

Reverse voltage applied to any of the six con-
densers located on the resistor panel can cause
them to explode. After servicing this area and
before power is applied, immediately re-install
the perforated steel resistor panel cover.

DANGER (Page 4-7)
The associated Theory of Operation manual is IBM 1403 I

Fourth Edition (December, 1971)

This is a major revision of, and obsoletes, SY24-3395-2. Additions included
are: buffer-controlled carriage; train lubricator; new and updated pro-
cedures and service aids; Service Hints Nos, 4, 13, 17, 19, 22, 26, 27, 28, 29,
31, 33, 34, 35, 36, 57, 63, and 64; and miscellaneous engineering changes
and corrections. Before performing any maintenance or repair operation,
read the particular section in its entirety and use the index to locate
appropriate service hints and procedures, Changes are continually made

to the information herein; any such changes will be reported in subsequent
revisions or Technical Newsletters.

Requests for copies of IBM publications should be made to your IBM
representative or to the IBM branch office serving your locality.

This publication has been prepared by the IBM Systems Development
Division, Product Publications, Dept. K10, P,O. Box 6, Endicott, N.Y. 13760.
A form for readers’ comments is provided at the back of this publication. If
the form has been removed, comments may be sent to the above address.
Comments become the property of IBM.

© Copyright International Business Machines Corporation 1965, 1971



Chapter 1. Reference Data

Section 1. ReferenceData . . . . . . .

1.1

Installation Procedure . . . . . .

Section 2A. Diagnostic Techniques . .

1.2 TroubleshootingAids . . . . . . .
Section 2B. ServiceHints , . . . . . . .
1.3 PrintQuality. . . . . . .« .+ . .+ .
1.4 Analyzing Print Quality . . . . . . .
15 HydraulicUnit . . . . . . . . . .
1.6  Train and Cartridge e e e e e e e
1.7 RibbonUnit . . . . . . . . . . .
1.8 Covers. . . . . . . L.
1.9 Drum Transducer . . . ., . )

1.10 Stacker (Improved) e e e e
1.11 - Cartridge Air Damper . . . . . .

Chapter 2. Console and Maintenance Features .
Chapter 3. Preventive Maintenance. . . . .

3.1
3.2
3.3
3.4

3.5

3.6

TrainCleaning . . . . . . « . . .
OCR Print-Quality Requirements . . . . .
Covers. . . « « ¢ « e o« .. .
Selective Tape Lister Feature Maintenance
(Magnet Driven) . . . . . . .
Selective Tape Lister Feature Maintenance
(Carriage Driven). . . . . . . . . .

UCS/PCS/MCS Features Preventive Maintenarice

Chapter 4. Checks, Adjustments, and Removals

4.1
4,2
a3
a.4

Cover and Stacker Removal and Replacement .
Cover and Stacker Adjustments . . . .

Cover Adjustment (Model 3) . . . . . .
Cover Removal and Replacement {Model 3) .

1-1
1-1
11
1-1
1-1
1-20
1-20
1-25
1-31

1-39 .

1-44
1-45
1-45
1-47
1-48
21
31
34
3-5
35

3-8

3-8
3-8

" 41

41
44

410
4-10

4,5 Forms-Handling Equipment . . . . . . . 411
4,6 Translator Frame. . . . . . . . . .+ . 418
4.7 Manual Controls-Adjustments .. . . . . . 419
4,8 HammerUnit. . . . . . . . .+ . . . 423
49  T-Castinglatch . . . . . . . . . . . 431
410 TCasting., . . . . . . . . . . . . 436
4.11 1416 Interchangeable Train Cartridge ., . . . 445
4.12 Ribbon Mechanism . . . . . . . . . . 450
4.13 Hydraulic Carriage Removal and Replacement

Procedures . . . . . . . . . . . . 457
4.14 Carriage Adjustments . « . . .« o+ . o .- 4-63
4.15 Hydraulic-Unit Adjustments . . . . . . . 466
4.16 Carriage-Control Adjustments . . . . . , . ‘471
4.17 Character Set Features . . . . . . . . . 4.80
4.18 Selective Tape Lister Adjustments . ., . ., . 484
4.19 Selective Tape Lister Feature (Carriage Driven) , . 485
420 STLLocations . . . . . . .. . . . . 490
Chapter5. Power Supply . . . . . . . . . 51
Chapter 6. Locations . . . . . . . . . . 61
Appendix A. Print Quality Concepts . . . . . A-l
A.1 Printing Characteristics Defined . . . . . ., A-1
A.2 Print Quality Measuring Devicess . . . . . . A-3
Appendix B. Specifications Summary . . . . . B-1
Index. . . . . . . . . . . . . L. Xl

Contents

iii



Abbreviations

Abbreviation

ac
CE
dc
FE
ICR
I/0
max
MCS
Memo
MFT
min
ms
mV
n/c
n/o
oz
PCS
PSS
RP
SA
SMS
STL
TB
ucCs
us

\%

Meaning

alternating current
Customer Engineer
direct current

Field Engineering
impulse check routine
input/output

maximum

multiple character set
memorandum

machine function test
minimum

millisecond (.001 second)
millivolts

normally closed
normally open

ounce

preferred character set
print sub scan

resistor panel

sense amplifier

standard modular system
selective tape lister
terminal block

universal character set
microsecond (.000001 second)
volt



Chapter 1. Reference Data

Section 1. Reference Data Section 2A. Diagnostic Techniques

1.1 INSTALLATION PROCEDURE 1.2 TROUBLESHOOTING AIDS

Installation procedures are included in the Printer Instal-

lation Instructions as part of the shipping group: 1.2.1 Print Quality — Flow Charts

Print quality flow charts, Figure 1-1 and associated Fig-

1403 Model 3 — part 847029 ures 1-2, 1-3, and 14, provide a diagnostic approach to
1403 Model N1 — part 847070 common print quality problems. References to Service
1416 — part 847071. Hints (S.H.), unless otherwise specified, refer to those

listed under “Print Quality Service Hints.” -

C Print quality )

Review Train Cleaning 3.1
and Print Quality

Service Hints 1 and 2.
Print all H's at 8 lines

per inch

Horizontal Registration . :
and Cutoff Wiggly Printing

H HHHH HHHH
HH HiH
HHHH

Density Variations

)

Fig 1-2 Fig 1-3
(Part 1 of 2) (Part 1 of 2) | c I
Fig 1-4
(Part 1 of 2)
CAUTION

Before opening top cover from rear, see 4.2.15.

Figure 1-1. Print Quality

1403-N1and 3 MM 1-1



Fig 1-1

HHHHHHHHAHHHHAHHHHAHHHAA AN AR
HHHHHHHHHHHHHFHHHHHHEHHERHHERER Y
HHHHHHHHHHHBEHHH AR HAHAAHHHHHE R H A

( Service Hint 20

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHE
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHBHHHHH

Uneven
density end to
end

E
No

Fig 1-2
(Part 2 of 2)

Yes

Density
too dark or too
light on entire single
position

Try flight.timing (S.H.9)

Density
dark on one side of
single position

Yes

Position OK

Hammer face not square.

No ‘ Replace individual hammer.
(S.H.32 and 4.8.10)

Printer OK

Check hammer guide Swap hammer block
comb for wear. (S.H.14) (4.8.10)

Recheck registration C,h“k h?mmer and
: pivot point for excessive

wear and replace if
necessary {Service Hint 13)

Trouble moved
No

Hammer plunger sticky.
(S.H.35)

Hammer return spring
broken.

Hammer pivot pin worn
(S:H.13)

Check residual strip for
wear

Check magnet coil

Resistance (8 ohms min) )

Hammer unit impression
Yes control bar should be
replaced.

(Service Hint 21)

LOOSE PRINT MAGNET COILS

Loose.coils have occurred as a result of the tip fracturing and
breaking off the self-locking tang. Seal time adjustment

may beincorrect; changing armature and yoke assembly is
recommended. See Service Hint 26.

Density
light or dark in block
of 22 positions

This condition may also appear as phantom printing (A.1.6). See
Figure A-1-10

Fig 1-2
(Part 2 of 2)

Figure 1-2. Density (Part 1 of 2)

1-2



HHHHHHHHHHHHHHEHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHEHHHHHHHH

Remove hammer block
and visually check to see
if pushrod assembly is
properly seated; also
excessive wear in pushrod
assembly. (4.8.11)

Residual mounting
plate. Residual is not
being held against the
core

H

¢

L€
-
(3

Figure 1-2. Density (Part 2 of 2)

Fig 1-2
{Part 1 of 2)

Heavy density
on side of character
in 12 positions

Light
printing areas
not confined to
1 location

Light
printing one or
more end

positions

Light tops
or bottoms

Check vertical T-casting
positioning (4.9.2)

Fig 1-2
(Part 1 of 2)

Check .041 (1,04 mm)
dimension (4.8.1).
(Hammer unit to paper
path)

1. Ribbon shield
adjustments (4.12.5)

2. Forms compression
adjustment

| 3. Check 60-voit power

supply
(Service Hints 23 and 24)
Set on density A and
adjust (4.8.5)

Check for binds in
movable base. (Service
Hints 3 and 4 Paper
thickness control)

Check .100 (2,5 mm)
dimension (4.10.1)
(Train to hammers)

Hammer unit residual
strips may be loose or
or worn. Replace if
necessary. (Service
Hint 2 and 4.8.7)

If .100 (2,5 mm) changes,
check Service Hint 3 and

4. Install ECA 42. (Movable
base loose or binding)

Qil on ribbon (A.3.5)

Check print density
control adjustment
Step 1: 4.7.6

Step 2: 4.8.3
(Impression control bar)

1403-N1 and 3 MM

1-3



VERTICAL REGISTRATION
T-Casting jackscrew

or chock block

HORIZONTAL REGISTRATION

Transducer timing or individual
magnet assembly

HHHH

Fig 1-1 v

Horizontal registration
and cutoff

7

Vertical
or horizontal

Horizontal

Failing on

Yes 132 print positions
Check transducer timing
(4.10.7)
Cutoff
Yes changes when

Check for binds in mov-
able base (Service Hints
3and 4 and 4.10.2
Paragraph 2E)

Adjustment

Yes made on movable
base
Check .041 (1,04) Take print samples of
dimension (4.8.1) H’s‘and recheck registra-
tion
Check horizontal
T-casting adjustment
(4.10.1)
Adjust timing screw for
minimum cutoff (4.10.7)
Character Yes

centered on

opening and closing
T-casting

Cutoff
in shifting

Vertical

Service Hint 10

hammer

/Cutoff in
No one block of 12

Service Hint 4 >

Fig 1-3 (Part 2 of 2)

Figure 1-3. Horizontal Registration (Part 1 of 2)

1-4

hammers

CARTRIDGE
Train binding. Worn rail.
Worn slugs. Slug-to-slug
clearance (S.H.7 and
Train S.H.2)

Train drive gear bearing
worn 4.11.5

TRAIN DRIVE

Train motor drive gear to
idler clearance (S.H. 18
and 4.10.5)

Drive key (Train S.H.4)
Timing disk circumference
{Train S.H.5)

Check for tilted PSS
drum stud (S.H.19)

Scope 60V hammer
driver voltage

Excessive 60-volt power
supply fluctuation (over

6 volts peak to peak) can
affect all positions; check
by printing all H's,
observe power supply level

Fig 1-3 (Part 2 of 2)




Cutoff in
one position

HAH

Individual positions
(S.H.9 and 4.8.2)

Fig 1-3 (Part 1 of 2)

1

Printer OK

Print position OK Yes
Swap hamwer block
Trouble moved Yes
Bind or burrs in hammer
guide comb
Yes

Residual strip OK

Hammer pivot pin worn
(S.H.13). Hammer return
spring or plunger (S.H.35)

No

Replace residual

Recheck registration

Figure 1-3. Horiiontal Registration (Part 2 of 2)

Replace magnet assembly.
Look for damage in push-
rod assembly

Fig 1-3
(Part 1 of 2)

C Service Hint 32 >

Hammer block not seated.
Loosen hammer block
screws and relocate block

Recheck flight time

1403-N1and 3 MM
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Fig 1-1

Entire

bk Yes
print line
HHHHHHHHHHHHHHHHH W@ii/////
HHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHH

Check translator frame
(4.6.1). Check transla-
tor lock handle asm.
for excessive end shake.
(S.H.12,4.7.1, and
4.7.2)

Inter

several pos

mm v
wiggly printing in es

No

TRAIN DRIVE GEAR
PLAY

Check motor and pinion-
gear-to-idler-gear adjust-
ment. (S$.H.36 and 4.10.5)
Timing disk circumference
(Train S.H.5)

Drive key (Train S.H.4)

CARTRIDGE

Train binds.

Slug wear. Rail wear.
Slug-to-slug pldy (Train
S.H.2)

Train drive gear bushing
(4.11.5)

HHHHHHH HHHHHHHHHHH
HHHHHHH HHHHHHHHHHH

TVN Y
adjacent pos, es

HHHHHH HHHHHHHHHHHH wiggling

No

Remove hammer unit.
Open one bank and
remove hammer bar
assembly. Close bank and
check for .006 (0,2 mm)
minimum clearance
between armature tips
with all slack removed
(S.H.29). If necessary,

form armature tips

only. Do not apply pres-
sure on armature pivots

H:
Fig 1-4
(Part 1 of 2)

Figure 1-4, Intermittent Wiggly Printing (Part 1 of 2)

1-6

Fig 1-4
(Part 2 of 2)




HHHHHHHHHHHHHHHHHA [
HHHHHHH HHHHHHHHHHH | © i
HHHHHH HHHHHHHHHHHH

Fig 1-4 (Part 1 of 2)

Fig 1-4
(Part 1 of 2)

This can be due to

excessive lubrication on

the back of the hammers.
(Pushrod and hammer con-
tact points.) Swap hammer
blocks and wipe the
Molykote* from the back of
the hammers (S.H.28).
Check Hammer pivot pin
{S.H.13). Check hammer
guide comb (behind hammers)

for wear

Position still
failing

Recheck flight time

Open hammer unit and
look for blemishes on side
of armature. Leave one
bank closed and, with ham-
mer bar unit still secured,
observe clearance between
armatures and pushrod
tips. Repeat procedure with
other bank closed

Any obstruction
found

Fix obstruction, close
unit and recheck flight
time

*Trademark of Alpha Molykote
Corporation

Replace armature and
yoke assembly. Recheck
registration

Figure 1-4. Intermittent Wiggly Printing (Part 2 of 2)

1403-N1and 3 MM
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1.2.2 Print Scan Analysis Tables

Figure 1-5 contains two tables that enable you to

determine:

° the character that prints in any particular print
position, and

° the scan on which it prints with the home pulse
wired to print start.

1.  To determine what character is optioned to print
in any print position on scan 1, locate the desired
print position in Table B. The character listed
beside that print position is optioned to print on
scan 1.

2.  To find the scan during which a particular char-

1-8

acter is optioned to print in any specific print
position, first determine from Table B the char-
acter that is optioned to print in that position
during scan 1.

Then locate that same character in Table A.
Starting with this character as 1, count down
the column to see what is optioned to print on
succeeding scans. If you reach the bottom of
the column, go to the top and continue count-
ing until you come to the character in question.
The value of the count reached when this char-
acter is included is the number of the scan on
which the desired character prints. This count
is never higher than 48.

Example: On what scan is print position 90
optioned to print a 4 with the home pulse
tied-down?

First, find print position 90 in Table B. This
tells you the character / is optioned to print on
scan 1.

Now, find the character / in Table A. Starting
with this character, count down the chart (one
for each character) until you come to the desired
character, 4. Include this character as the last
item in your count. The correct count of 40 in
this case indicates that the 4 is optioned to print
in position 90 on scan 40.

3.  Table B is the train break pattern and should
not be stored in the storage print area in its
entirety.

4.  Tables A and B can be used to indicate a good
sync point. If you are having trouble printing
in a certain position, find that position in Table
B. Enter the character that is optioned to print
on scan 1 for that position. Count back 3 posi-
tions and enter the character that is optioned to
print there on scan 1 (same subscan). Sync on the
hammer-fire line for that position. This is the
hammer-fire pulse just previous to the hammer-
fire timing you are interested in observing.

1.2.3 Diagnostic Flow Charts

Diagnostic flow charts (Figures 1-6 through 1-12) pro-
vide a diagnostic approach to common printer problems;
that is, carriage operation failures, ribbon operation
failures, cover operation failures, and print or sync check
problems.



Table A Table B

s/ & #“tf.:ef.:e&f’« /o) SE £/
£ /8/s) [&)E)3) 8/ S5 )8/ )88/ S8/ 3)E/E)/
1 1 1 1 1 1 23 U 2 45 P 3 67 1 1 8| @ 2 m L 3
2 2 2
3 3 3 2 2 2 24 \% 3 46 P 1 68 & 2 9% | / 3 N2 | L 1
4 4 4
5 5 5 3 3 3 25 \2 1 47 Q 2 69 . 3 91| / 1 13 M 2
6 [ 6
7 7 7 4 3 1 26 w 2 48 R 3 70 1 921 s 2 114 N 3
8' 8 8
9 9 9 5 4 2 27 X 3 49 R 1 71 [®] 2 93T 3 115 N 1
10 0 10
n ! 1 6 5 3 28 X 1 50 - 2 72 1 3 941 T 1 N6 | O 2
12 @ | 12
13 / A 7 5 1 29 Y 2 51 $ 3 73 1 1 951 U 2 nzi| e 3
14 S |A 2 ,
15 T |A 3 8 ] 2 30 z 3 52 $ 1 74 2 2 9% | V 3 ns P i
16 U |A 4
17 vV |A S 9 7 3 31 z 1 53 . 2 75 3 3 97| V 1 ne | Q 2
18 w A 6
19 [ x |a 7 w| 7 | v )s2| +| 2|4 Al 3] 3| v || w| 2| r[3
20 Y [A 8
21 zZ A9 1 8 2 33 . 3 55 A 1 77 4 2 991 X 3 121 R 1
22 + (A0
23 , (AT 12 9 3 34 ’ 1 56 B 2 78 5 3 100 X 1 122 | - 2
24 % A 12
25 J B 1 13 9 1 35 % | 2 57 C 3 79 5 1 01 Y 2 123 ( $ 3
2% | k|82 '
27 L B3 14 0 2 36 J 3 58 C 1 80 6 2 ozt z [ 3 124 | § 1
28 M| B4
29 N| 85 15 f 3 37 J 1 59 D 2 8l 7 3 03| Z 1 125 * 2
30 O} 86
31 P B7 16 4 1 38 K 2 60 € 3 82 7 1 104 + 2 126 A 3
32 Ql B8
33 R B9 17 @ 2 39 L 3 61 E 1 83 8 2 105 ., 3 127 [ A 1
34 - B10
35 $ Bl1 18 / 3 40 L 1 62 F 2 84 9 3 106 , 1 128 B 2
36 * | B2
37 A [AB 1 19 / 1 41 M 2 63 G 3 85 9 1 107| % 2 29| C 3
38 B |AB 2
39 C (AB3 20 S 2 42 N 3| 4| G i 86 0 2 08| J 3 {130 C 1
40 D |AB 4 .
41 E {ABS 21 T 3 43 N 1 65 H 2 87 ’ 3 109 J 1 31 b 2
42 | F |ABS&
43 G |AB7 22 T 1 44 (o] 2 66 i 3 88 ! 1 no| K 2 32| E 3
“4 | H|rss
45 i |AB? This table shows scan on which a particular character prints in position 1 with Print Start tied to
46 & |asi0 Home Pulse.
47 ABH1
48 | D |ABi2

Figure 1-5. Characters Printable During Subscans 1, 2, and 3 of Print Scan 1

’

1403-Nland 3 MM 1-9



SEQUENTIAL ADJUSTMENTS
1. Space Needle Valve

2, Skip Needle Valve

3. Bypass Needle Valve

4. Single-Space Singleshot

5. Carriage Settling Singleshot
6. Double-Space Singleshot

7. Triple-Space Singleshot

8. EI Emitter Timing

9. Carriage Brush Timing

Note:

The chart is based on a system having
singleshots to control single-, double-,

and triple=spacing. If double- and triple~
spacing are E1 emitter controlled, the
flowchart should be used for reference only.

Refer to Chapter 4 for adjustment procedure .

Reference Singleshot
Adj (4.18)

CARRIAGE FAILURES

WAVY PRINT
Incorrect Spacing or
Skipping

Forms Should have
minimum Blouse

Forms Tractor Drive
Belt Tension

Check Forms Tractor
Drive = Train Gears for
Wear or Excessive Wink

I Drive

No

Hydraulic Unit

Check the Square Hub in
Tractor Belt Drive Gear
for Wear

Adjust or Replace Parts

o/
Yes

Hydraulic Unit at Op-
erating Temperature for
following Checks

Check for Wavy
Printing after Space:
o Print Dashes
® Print & Single Space
o Print & Double Space
o Print & Triple Space

Only one

Scope the Start Impulse
at CS6-A while printing
in Failing Mode

P g Mode
Failing

No

1. Verify Voltage and
Duration of Start
impulse

2. Check Carriage
Settling Singleshot
for Proper Adjustment

Singleshots are

the Sequence must be
completed

Sequential Adjustments; if
any change has been made

Figure 1-6. Carriage Failures—Wavy Print

1-10

Check for Wavy Printing
after Skip,

Print Dashes

Skip 20 spaces

and Print

No

to Correct

Note: Printing Dashes
here is @ normal Print Op=
eration not to be confused
with the 1401 Dash
method of carriage
Adjustment

Carrioge Failed

intermittent Failure
Indicated. Refer to
Hydraulic Unit Service
Hints 18,22,25,27,29

Assume Both Skipping
and Spacing Failures
Continue Checks Indica=
ted to Point M

A:




SEQUENTIAL ADJUSTMENTS
1.

Space Needle Valve

Not required on
buffer-controlled

2. Skip Needle Valve carriages

3. Bypass Needle Valve

4. Single-Space Singleshot

5. Corriage Settling Singleshot Check for: -

;). 'I?roiu’!;:fgspzzesisy:"lgel:;r:' r___’ 1. Proper Brush Tracking If Carriage is still Failing

8: £l Féml.":: Timingg 2. Bent or Broken Brush Strand Hydraulic Unit Operation Reference:

must be checked with a
Tach Generator

9. Carriage Brush Timing Carriage Adjustment with

Tach=-Generator (4,14 .2)

Reference:
Service Hint 14 and
E) Emitter Timing (4.16.4)

I Read Service Hint 19
i before continuing to

P,

.Hydraulic Unit Checks
Note: {f any change is made
r‘ in the E1 Signal or Brush - - -
Timing, Both must be checked If previous electrical and mechanical checks
I have been mede properly, the following are
Check Failing Carriage generally be true: Carriage failures caused by the
Tape for: l Hydraulic Unit itself usually show up as: I
1. Wear I 1. Poor Hydraulic Response
2. 2 Channels Punched on | I 2. Slow Hydraulic Speed or
same line 3. A combination of Speed and Response
3. Punches in same channel |
r::::'bg ot least 8 spaces | Note: Mark the position
l of Needle Valve screw slot
l l witha pencil for reference —'] Adjust Space Needle
" before adjusting Valve
Check E1 Signal I I 1. Space Speed Reference:
1. Correct Timing to the I | e — 2, Bypass Valve Open  fum = Space Needle
Detent i — 3. Check for Detent Valve Adjustment (4.15.3)
2. Correct Duration and against its Backsto
Amplitude 9 P
r Reference:
Check Carriage Brush r gerv!ce Hl;n' :'3].?"? 4.16.8
Timing | orriage Brush Timing 4. 16.
Brysh mokes 1.5 ms Adjust Ship Needle Valve
efore E1 ) 1. Disconnect Rate
: Limiter
| Reference Service Hint 34 2. High-Speed Skip Reference:.
1. Program 10 to 20 Line Print and Skip to 3. Bypass Valve Open I Val A:!(lp Ne:dl: 15.4)
Carriage Stopping Failing Channel. 4,  Check for Detent alve Adjustment (4.15.
from Low Speed 2. Sscope El Signal against its Backstop
3. The last 6 or 7 E1 Pulses should be at least
4.4 ms apart, less would indicate high speed,
Note: The following
Stopping f No B Sc:p—:[ Slow Brushes The E1 Interval should be: checks can be affected by
LZaPlSng ;om ) an 3 ow Circuits. 1. Less than 5.1 ms but the space, skip and bypass
pee: . Make l\feeded greater than 4.4 ms for Needle Valve Adjustments.|
Corrections Slow Speed. - DO NOT dismantle the
Yes 2. EI Interval should be _I hydraulic unit until these
less than 2.3 ms for I adjustments have been
High Speed checked
Reference: Service Hints |
Check Carriage Settling Reforencer 3, 28, and 30 I :
Singleshot Duration. Must Service H;n' 10 and | Refere
b? =|n0520.8 n;s., |fssh':'e Singleshot Adj. (4.16) L | 1. Check Carriage Speed | _ ___ c::»;n;:e'
Single-Space Single 2. Scope El Speed Check (4.14.4)

Reference: '
r Service Hint 23 .
Low (Space)
Reference:
Service Hint 25

and High (Skip)
Check for: Speed OK

|
|
-

1. Burned Coils r
2. Binding Pivots |
3. Open Coils |
| v —
| Running Yes
Check for: I Slow in Space Speed
1. Worn Armature Bock-____!
stops Carriage running Slow
2. Loose Armature Pads in Space Speed and No 1. Bad Check Valve
Skip Speed 2. Space Spool Valve '-""'—|
E1 interval less than 1. Clogged Filter Adjustment
4.4 ms Failing Skip 2. Tractor Binds Yes Running l
Spool Valve Service Service Hint 31 Fast in Space

Hint 28 Speed

’ Reference:
Service Hint 31

L

Figure 1-7. Spacing or Skipping Failure (Part 1 of 2)

)
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SEQUENTIAL ADJUSTMENTS
Space Needle Valve

Skip Needle Valve

Bypass Needle Valve
Single-Space Singleshot
Carriage Settling Singleshot
Double=Space Singleshot
Triple=Space Singleshot

E1 Emitter Timing

Carriage Brush Timing

VONOCOEWLWN—

Note: The following applies
specifically to 14035 on 2821.
(See Note on Figure 1-6.)

Speed
Correct Now Space

& Skip
No

Carriage Settling Singleshot

1. Single-Space after Print

2. Single-Space Singleshot plus
Carriage Settling Singleshot must =
20.8 ms

Reference-Service Hint 10 and

Carriage Settling S.S. Adjustment

(4.16.2)

If there is not a drastic reduction

in speed, mcke the Carriage adjustments.
If the Corriage can be satisfactorily
adjusted, no further action is required.
However, if it cannot be satisfactorily
adjusted and speed is still slow, determine
cause (4.14.5) Service Hint 30

Double-Space Singleshot

1. Double-Space after Print

2. Best Settledown
Reference-Service Hint 11 and
Double-Space Singleshot Adjustment
(4.16)

If the speed cannot be corrected with the

following adjustments and/or parts replace=

ments, the Hydraulic Unit should be replaced.

1. Replace Check Valves (part 444953)

2. Adjustment of Space and Skip Needle
Valves

3. Adjustment of Valve Body

4. Replacement of Valve Body Assembly
(part 474073)

5. Replace Filter - Do not overtighten.

Service Hints 15, 16, 18

Triple-Space Singleshot

1. Triple=Space after Print

2. " Best Settledown
Reference-Service Hint 17 and
Triple-Space Singleshot Adjustment
(4.16)

Check Start-Stop Response:

1. Triple Space after Print

2. Use expanded sweep for more
accurate check

Bypass Needle Valve
Triple Space after
Print

Hydraulic No

Reference:

Service Hint 6, and
Bypass Needle Valve
Valve Adj. (4.15.5)

Stop OK

Yes

Reference: Start=Stop
Responses (4.15.2) and Service
Hints 2and 5
Yes Start=
Stop Response
oK
- No

1. Check Voltage
(Service Hint 23)
2. Check Resistance
(Service Hint 23)
3. Service Hint 29
4. Service Hint 25
5. Service Hint 27

Carriage Emitter Timing (E1)

1. Double-Space, 8-Line Drive
2, Triple=Space, é-Line Drive
3. Best Condition
Reference=Service Hint 13 and
Carriage Emitter Timing (4.16)

Check Carriage Drift for:
No faster than 3"/Sec.
(76.2 mm/Sec.) or .4V output
from Tach Generator

Service Hint 22

Readjust Bypass
Needle Valve

Valve Body Should be
adjusted or Replaced.

(part 474073)

Recheck Speed ond
Response Carefully

Carriage Tape Brush Timing

1. Slow Speed Skip

2. Sync minus on Stop Brush

3. ScopeEl

Reference-Service Hint 14, and
Carriage Tape Brush Timing (4.16)

If checks to this point have been made care=
fully, the hydraulic unit must now be working
correctly; continue to singleshot adjustments
ond E1

Test for proper carriage
operation in both Spacing
and Skipping

Single-Space Singleshot Adjustment
1. Print and Single Space

2. Adjust for best settledown time
Service Hint 9

Single~Space Singleshot Adjustment
(4.16)

Space Singleshot
Longer than

Figure 1-7. Spacing or Skipping Failure (Part 2 of 2)
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Indicates Possible
Problem in Hydraulic
Unit

1.

. Continue with Singleshot Adjustments

Recheck any Function that was
questionable

and Check all Carriage Functions care-
fully at Completion.




Ribbon Relay A and B Conditions

Relay B Not Ener-
gized (Ribbon Wind-
ing on Upper Spool)

Relay B Energized
(Ribbon Winding on
Lower Spool)

Relay A Energized  [Top of Pivot Plate to
(Ribbon to Left, Sense|Front, Circuit through
Lever Up, Sense Switch S2 is

Lever Contact Closed) |Opened*

Top of Pivot Plate
to Rear, Circuit
through switch S1is
Opened*

Relay A Not Ener-
gized (Ribbon to
Right, Sense Lever
Down, Sense Lever
Contact Open)

Top of Pivot Plate to
Rear, Circuit through
Switch S1 is
Opened*

Top of Pivot Plate
to Front, Circuit
through Switch S2 is
Opened*

*Stable position of
mechanism when the

Check Ribbon
Operation

Close T-Casting

Ribbon Drive Motor
Should be Running

Motor
Running

motor stops

Fuses
FU-6, FU-7

CHECK: TB5-1, TB5-2

for 208 Volts

No

Supplied by
Control Unit
Turn Off Power

208v

Yes

Turn Motor Manually l

Print Quality CHECK: Ribbon Shield,
Service Hint 23 Ribbon Guide Bar

Ribbon
. Service Hint 1

Try Lubrication

I * Motor must be Open |

Figure 1-8. Check Ribbon Operation (Part 1 of 3)

Correct per Ribbon

Service Hint 1

Forces Continuous
Ribbon Feed

Open T=-Casting
Check Ribbon Reverse
Drag (4.12.12)

Ribbon
Reverse Drag

OK

Yes

Place Card Under
Carriage Brushes and Push
Carrioge Restore

Ribbon
Reversing or
Skew

Skew

Reversing

Operate Ribbon Reverse
Lever Toward the Upper

Push Upper Ribbon
Reverse Lever Toward
the Paper

Moving Up Top
Spool Driving

No

0 Volts
TB 6=2

Ribbon Spoot

Ribbon
Moving Down.
Lower Spool
Driving

Ribbon Reversing is OK.-
Check Ribbon Skew

%

No

Ribbon Reverse
Switch Failure
(Ribbon S.H. 5)

Lower Clutch
Failure

1. Check for Open

2. Disassemble and

3. Clutch Faces mu
free of oil

Coil
Clean
st be

Operate Upper Ribbon
Reverse Lever Toward
Upper Ribbon Spool

Ribbon
Moving Down.

Lower Spool
Driving

Operate Upper Ribbon
Reverse Toward the
Paper Path

0 Volts
on TB 4=3

Something is Wrong. Go
Back to the Beginning

Replace CS - 6

]

Check for 0
Volts at CS-6B

0 Volts
CS =68

0 Volts
T86-2

Ribbon Reverse
Switch Failure
{Ribbon S .H. 5)

No

Yes

Ribbon Reverse
Switch Failure
(Ribbon S.H. 5)

Upper Clutch
Failure

1. Check for Open Coil
2. Disassemble and Clean

3. Clutch Faces must be
free of oil

Both Clutches
are Failing

Be sure Motor is. Running
and Clutches are being
Driven

1. Disassemble and Clean

2. Check for Open Coils

3. Clutch Faces must be
free of oil

r Replace Fuse J

=60 Volts From
Control Unit

Recheck Complete
Ribbon Drive

1403-N1 and 3 MM
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Ribbon Sensing L
Correct the following 0o ensing tevel

before continuing:

1. Ribbon Shield
2. Ribbon Guide Bar
3. Ribbon Reverse
o Drag Clutches
' Pivot Plate Moving
N to Rear
’ Ribbon Winding onto No
Upper or Lower Spool Correct Operation
Ribbon is Correcting
to the Left
No Ribbon Correction Switch
RY B Down is Shorted or Out of
B Lower Adjustment N
T
Yes |
A B Down - R-C Switch is Mounted
Ribbon Sensing Lever Next to the Ribbon
Reverse Switch
Ribbon S .H. 5)
Y Top of
= Pivot Plate moves to -
the front Check for Short:
No 1. Sensing Lever Contact
Correct Operation RY A Down 2. RY-A-1
Ribbon is Correcting to 3. Gear Contact
the left Yes
Correct Operation -
No Ribbon is correcting Cam D",ve Mator Should
. RY BUp to the right Run Until S=1 Breaks
o Mhe 19 then Stops
N Ribbon Correction L
J Switch Circuit ! " Cam Drive Motor
RY A Down .
No S-1 Contact Closed Yes (S:':‘WI::’ R‘::"‘J";gz, :
Note: eck Fuse 7-2"
Yes ' Mounted with the D
Ribbon Reverse Switch
Shorted (Ribbon S .H. 5) - -
1. Sensing Lever Contact Correct Operation ?:“’k ’:"' Circuit
Cam Drive Motor should 2. RY=A-2 N/O . f rough:
run until S=2 breaks 3. Gear Contact Top of Pwot Plate is to 1. RYA-1 N/C
causing stop the Rear, Ribbon is 2. RYB-1 N/C
Yes No Correcting Left 3. §=1*
RY=-A Up
Cam Drive Motor Should o
: No Run Until S=1 Breaks RYA P'Ck"':g
$-2 Contact Closed then Stops ond not Holding
Yes Yes CHECK:
Correct Operation Vi 1. Gear Contact Switch
Top of Pivot Plate is to 2. Ser}sing Lever Contact
the Front, Ribbon is S=1 Contact Closed Switch
Correcting to the Right
Yes CHECK:
3 1. RY=A2 Points
Correct Operation !
Top of Pivot Plate is fo 2, Ser.mr;‘g Lever Contact
the Rear, Ribbon is Swite
Cam Drive Motor Correcting Left
Should be Running.
Check Fuse 7-2
: Cam Drive Motor Should
. ’@:‘ be Running Check
= FU7-2
‘"‘Check for a Circuit Fuse FU7 *S=-1, S-2 should breack each time
‘,"Th h its plunger passes the low point of
rous / the cam. If not, clean cam, check
- 1. RYA=IN/C itch and adjust .
2. RYB-IN/O Check for a Circuit switch an °_ 1vs
3. §-2% Through
- 1. RYA-IN/O
2. RYB-2N/O
3.5-1*

Figure 1-8. Check Ribbon Operation (Part 2 of 3)
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Top
Yes of Pivot
Plate Moving
to Front

Correct Operation

Ribbon Corrects to
the Right

Ribbon Correction
Switch is Shorted
or Out of
Adjustment

R-C Switch is
Mounted Next to the
Ribbon Reverse Switch
(Ribbon S .H. 5)

No

RY\
Picking, Not No

g,
Holding

Cam Drive Motor
“Runs Until $-2
Breaks then Stops

Yes

Check: Check:
Yes 5-2 1. RYA-=2 Points 1. Gear Contact
- Contact 2. Sensing Lever Switch
Closed " Contact 2. Sensing Lever
Switch Contact Switch

Cam Drive Motor
Should be Running
Check Fuse FU 7-2

Check for Circuit Correct Operation
Through: Top of Pivot Plate
1. RYA-1 NO to Front, Ribbon
2. RYB-2 NC is Correcting

3. 52+ Right

*See Note on H Figure 1-8 Part 2

Figure 1-8, Check Ribbon Operation (Part 3 of 3)

1403-N1and 3 MM



Manual Lower

‘ Push Cover Lower )

Cover Went Down Yes
No
Cover
Stays Down When
Lowered
Ne RY 2 Picked
Check For Binds
and Obstruction
Override Switch
Adjustment
No
e RY 2 Held No
Yes
Check RY=2 Pick Check for Short Check
Circuit 1. CO\_/er Raise . 1. RY-2-1 N/O
1. Limit Down Switch Switch 1
2. Cover Raise 2. RY-1-1N/O
- Switch 2
3. Cover Lower
Switch 1 Motor Running Yes
4. RY-1-1N/C
No
Check Mechanical Drive
1. Belt
2. Clutch
Check Circuit Fuse 5
1. RY-1-3 N/C
2. RY-2-3 N/O
3. RY-2-2 N/O
4. RY-1-2 N/C

Figure 1-9. Cover (Manual Lower)



Manual Raise

‘ Push Cover Raise

No

)

RY 1 Picked

Yes

I Check Limit Up Switch

No /
RY 1 Held

Yes

Check RY-1-1 N/O |

Auto Raise

Fails Auto Only

»

Check for
Cover Lower Switch 2

Short in

Cs-7

Check RR-1, RR-2.
Both are on SMS Card

Cover Motor R

No

Check ac circuit FU=-5
1. RYI-3 N/O
2. RY2-3N/C
3. RY1-2 N/O
4. RY2-2 N/C

Figure 1-10. Cover (Manual Raise)

Check Mechanical Drive
1. Belt
2. Clutch

—— e — End of Forms
Forms Check

== === ——

CS=7 RR=1 Should Pick
Through RR2-1 N/C

1403-N1 and 3 MM
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Non=UCS: Sync is checked at the Trailing Edge
of the Gated PSS Pulse. Syne Check

UCS: Sync is checked at the Loading Edge of
the Gates PSS Pulse.

1. If the On Gate is not up during the Home Gate, the Sync Check may have been
caused by o false On Gate signal. The most common failures are due to a false or
out of time PSS Pulse. Some areas that may cause these erroneous PSS Pulses are:

a. Chain/Train speed low or erratic due to a binding Chain/Train or Chain/
1. Do not reset Sync Check when it occurs. Train Drive.
2. Sync scope and display = Y Home Gate b.  Drum Head dirty or out of adjustment.
Logic 33.33.21.1 c.  Improper operation of SA 1 or SA 2 in 1403. Replace cards if they are
3. Display the On Gate to the Sync Check suspected.
Trigger Logic 33.33.21.1 d.  Poor connections in the Emitter Pulse Lines between the 1403 and 2821. Scope
the inputs to the differential amplifier. Logic 33.33.00.1. Both signals should

be present and approximately equal in amplitude. The PSS circuitry may work
with unbalanced signals, but it will be very sensitive to noise.

e. Static Discharge - Ensure the forms cart is ground on a 1403 Model 3.

f.  Noise sensitive Sync Trigger. (Corrected on EC 125655.)

g. UCS = if not dualing, fals UCS Home Gate.

IMPROVED POWER COVER CONTROL RELAY CIRCUITRY

Blowing of Fuse 5 and burning ond welding of ¢over control relays is eliminated by @
change to the resistor and capacitor network across RY=2. This change allows the
cover motor windings.to discharge the collapsing EMF to a near zero level before
voltage is again applied.

Logic page references
are for 2821. For other
systems, see system logics.

On

Gate Down
During Home
Gate

1. Determine which line SYNC CHECKS CAUSED BY INCORRECT INSTALLATION OF FB/M 5870103, E C
or lines are condition= 127491 - "CORRECT COVER CONTROL RELAY CIRCUITRY"
ing the gate to the When performing Step 7.3 of the FB/M Instructions, be sure to remove the correct
Sync Check Trigger. wire from T5=B=7. The wire removed must be checked for continuity to RY-2-A side.
Logic 33.33.21.1 The wire remaining on TS-B=7 should be continuity checked to the Limit Down
Switch. Refer to Logic 02.05.1. If the incorrect wire is removed from TS-B-7 and

moved to TS=A=7, Sync Checks can occur when the top cover is lowered.

. Check for false or missing gated PSS Pulses.
- 2. Extra Home Gate = If the error has a recurrence rate that allows scoping, the
following procedure may be used to detect Extra Home Gates:
a. Sync scope on =Y Home Gate. Logic 33.33.21.1
b. Display =Y Home Gate. Using a variable time base, odjust the horizontal
sweep so the next Home Gate is just off the scope screen on the right.
c. |t may be necessary to observe two or more Sync Checks to detect an extra
Home Gate. |t may have occured during Scope Retrace Time. If an extra
Home Gate is observed, see step 1 in Block | above.
3. If error rate is such that a scoping procedure cannot be used:
a. An error in advancing the Print Buffer Address Ring may couse a Gate PSS
Pulse to be missed. .
b. Check adjustment and stability of PSS Singleshot if 1100 lpm Printer is
attached. (The Singleshot may be adjusted to improve stability.)

Tie Downs:

To Allow Printing to start at Home Time.
Non=-UCS:" Jumper 21A3T28C to
21A3A32H.

UCS: Jumper 21A2G18D to 21A3A32H.

To Prevent Sync Check from Resetting

the Print Ready Latch.

Non-UCS: Jumper 21A1G24Q to 21A1G24)
UCS: Jumper 21A1DOSL to 21A1D08).

To Allow the Next PSS Pulse to Reset the

Train Ready TR after a Sync Check, and
Reset the Print Checks.

UCS and Non-UCS:

Jumper 21A3A07D 1o A 21A3A07N 1. Ensure PSS Singleshot is correctly timed. (1403 N1,M3) 150 us.can be

adjusted to 190 us, to ensure stable operation.
2. Reset 2821 = Do a Single Cycle print operation from |/O Tester, observing PCG
Stepping.
a. A PCG should advance by +2.
b. Observe correction cycle. PCG should contain a 2 at beginning of $52.
3. Use freeze procedure to determine PCG contents at Sync Check Time.

{Non=-UCS)
Yes

PCG Lines Are
Conditioning Sync
Check Gate

b

The following freeze procedure locks up the printer circuitry on a Sync Check.
This provides an easy method to determine the UCB Bar or PCG at Sync Check Time.
It is necessary to use an unloaded.inverter to condition the Gated PSS Pulse Line
from the Sync Check. This is accomplished in the following manner.

Plug a DHC Card, P/N 370372, into an unused SMS socket. Jumper as follows:

=Y Sync Check R 1 A

33.33.21.1
DHC
01
- /= T 71
-Y PSS Trigger Al -ale H[ OE |
=Y Train Reod B |
| Sz c
| FYCik Chl TR 0 pen DR |L*Y Goted Pss |

33.33.00.1 _]

The advance to the printer clock is blocked preventing further clock cycles.

Adding a jumper according to the following circuit will block the clock advance.

=Y Clock Run TR
+Y IR D

Al -A |G

C
=Y Osc Pulse b))

B

E

Condition
Sync Check UCB
Active

=Y Osc Ctrl TR

+Y Sync Chk
33.33.21.1

33.33.42.1

. UCB Bar is out of step. An error in advancing the print buffer address ring may

And or Or cir=

. cuits providing Gate cause advancing errors in the UCB Bar.
to Sync Check 2. 1/O Tester can be used to Single Cycle UCB Bar off-line. Scan Load Single
Trigger defective. Cycle advances +1. Print OFff Line should advance +2. Correction Cycles
Logic 33.33.21.1 can be observed. (See |/O Tester - UCB Single Cycle Print)

3. Use freeze procedure to determine UCB Bar contents of Sync Check Time.

Figure 1-11. Sync Check
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Logic page references
are for 2821, For other
systems, see system logics.

Print Check

No
(UCS & Non-

ucs)

Print Buffer

Determine cause of
Sync Check - DT-2

1/O Tester off=line.

Check Stop on.

Scan Print Buffer, determine location in error.
Check the Following:

BAWN—

Parity Check
MDM 3181

ucs
Buffer Parity

MDM 3181

Hammer Check
MDM 3080

a) If Non-UCS = Translator working properly.
b) Dualing Circuits working properly .
c) See Step 4 ~ UCB Parity

1/O Tester off-line.

Check Stop on.

Scan UCB Buffer, determine locations in error.

Check the Following:

a) If trouble is restricted to one position or multiple related
positions. Suspect the BAR or the SCM Bias Drivers,

b) Inhibit Drivers, Sense Amps or Data Reg Triggers if bit

BWON—

Storage Scan to determine locations in error.

Note: If UCS machine, on uncomparable character generates

a Hammer Check on the Off-Line Scan. If running Off-Line, an
uncomparable character generates a Hammer Check and turns

on the Print Check Light. If On-Line, the Print Check Light
does not turn on and the Hammer Check is not set

oriented.
c) Parity Check Circuits.
d) Sense Level Generator
e) Voltage Regulator Cards
f) Optimize Buffer - 2821 FEMM
g) Run Buffer Scan Diagnostics
h) Buffer Troubleshooting ~2821 FEMM
i) Check Filters in A=Gate

One Position
In Error

Possible-Multiple Hammer Driver Failures = 1f HSP Attachment,
ZD-2 may be defective. To check ZD-2, Scope the Hommer
Response Line. If Overshoot is present, the Diode is Defective;
Logic 33.23.12.0

Note:

A short on the Hammer
Drive or Response Line
Blows Hammer Cards

Swap Hammer Driver | e e — =

Note:

Possible Buffer Problem:
Ensure Buffer is
Optimized

Error
Position
Move

Replace defective
Hammer Driver

Did Line Yes

1. Check resistance of Hammer Coil. Should be 8.6%. 4 chm
(1403N1-M3)

2. Dirty Paddle Connectors = C Row or Interface

3. Open to Hammer Driver Card (Response Line)

Print Ccy

No

Error
Positions

4. 1403N1 & M3 - Equal Check delayed circuit (Logic
33.23.08.1) .

5. Logic 33.33.47.1 = Print Compare occurred for a position that
has already printed (Non=-UCS)

Error Cause: (Logic 33.33.47.1)

Print Compare, No Hammer Fire

Non-UCS .
Print position does not contain an unprintable character. ALD has
had no Print Compare by Scan 49.

Check the following:

1. Remove Hammer Driver Card = Measure Hammer Fire to Hammer

Blank

return edge connector = Less than 13 ohm; if not:
a) Open Hammer Coil
b) Open Line to 1403
c) Dirty Paddle Card.
. Hammer Driver Decode if multiple positions.
. PLC Inhibit Circuits (Logic 33.23.11.1)
. 60V return EC Blocks = Open

rWN

Error Cause: (Logic 33.33.47.1)
Hammer fired without Print Compare.
Check the following:

1. Hammer Driver Decode

Figure 1-12. Print Check

2. Print Compare Failing (Logic 33.33.45.1)
3. Bar Failures (Should cause Sync Check)

1403-N1 and 3 MM



Section 2B. Service Hints

1.3 PRINT QUALITY

The best overall print quality from a 1403 Models N1
and 3 is obtainable when all the units associated with
printing are adjusted to tolerances given in this refer-
ence manual.

It is important that adjustments to all these units be
performed or checked in the correct sequence. This
ensures that proper relationships are established between
the hammer unit, paper path, and train cartridge. It also
avoids redoing an adjustment once it is properly set.

CAUTION

Do not simulate printing with the T-casting
open. Hammer breakage can result.

Use the print quality flow charts and service hints to
assist you in obtaining good print quality.

The following steps are the recommended sequence
in outline form. A 1403 alignment tool (part 452457)
must be used to ensure accuracy of adjustment,

1. Align the hammer unit to the paper path (4.8.1).
Horizontal T-casting position (align the train to
the hammers) (4.10.1).

Note: When checking this adjustment, make sure
that the .100 in. (2, 5 mm) rod is between the type
face and the locating block. Mark the tool at the
top surface of the ribbon guide bar to judge cor-

" tect position of the rod.

3. Impression control bar (see Service Hint 20).

4.  Forms compressor adjustment (see Service Hint
24).

5. Check horizontal and vertical print registration.

Service Hint 1 — Train Cleaning

The 1416 train cartridge should be cleaned frequently
with type cleaning paper (part 451529) and a vacuum
cleaner. However, if satisfactory train operation can-
not be obtained using this method, do a general cleaning
as outlined in Chapter 3.

Service Hint 2 — Magnet Assembly Check
1. Preventive Maintenance. The residual strip should

be replaced every six months. This is recommended
for single-shift operation.

1-20

Note: For high-usage printers, the residual strip
should be replaced with increased frequency. Re-
place the residual strip whenever the hammer unit
is opened; also remove accumulated oil from the

. pole faces and backstops. (Use paper between
these points and pick up armatures manually.)

2. Hammer magnet adjustment. Check the residual

strip before performing any hammer magnet adjust-
ment or flight-time adjustment. The reason for a
changed flight time may be a worn residual strip.

If the residual strip is in a good condition, refer to
4.8 and Service Hint 13.

3. Extreme usage of residual strip. A worn print

magnet armature surface may be the reason for
the premature wear of the residual strip. A worn
armature that shows an impression where it hits
against the core may damage the residual strip in
less than one day. The armature surface can be
damaged if the position prints for a long period
of time without the proper residual protection.
In case of a damaged armature surface, the arma-
_ture yoke assembly should be replaced.

4.  Slip-out or twisting of residual strip. The reason

for a slip-out or twisting of the residual strip is
possibly an oily or greasy residual strip or hammer
magnet. The residual strip as well as the hammer
magnet should be kept free of oil and grease.
Never spray oil into the hammer unit, hammer
magnets, or hammer blocks.

Service Hint 3 — Movable-Base Check

With the cartridge and ribbon removed, examine the
movable base for uniform motion of the base when the
forms thickness lever is varied. The forms thickness
lever is pinned and cannot be adjusted. Nonuniform
movement indicates a bind or wear. The hardened
washer beneath the holding screw should be free to
rotate. A drop of oil may be required to free the
washer. Check end rails and transducer cable for a
possible source of binds.

Other sources of lost motion of movable base:

1. Lower front portion of train drive motor striking
swing pan when forms thickness lever is on .003
in. (0, 1 mm) setting.

2. Ribbon reverse lever mounting plate striking T-
casting with forms thickness lever set on .019 in.
(0, 5 mm).

3. Dirt on train drive motor support block.

Train interlock and UCS (Universal Character Set)

interlock switches set too high, causing pressure on

bottom of movable base.

.



Recheck the motion of the base with the cartridge
installed. A nonuniform movement will destroy the
hammer-to-train parallelism.

Service Hint 4 — Movable-Base Horizontal Position-
Transducer Adjustment

The lockscrew on the horizontal positioning block (Fig-
ure 1-13) must be tight. If proper transducer adjust-
ments cannot be obtained, loosen lock screw and shift
the movable base toward the hinge end of the T-casting
for maximum adjustment of the transducer adjusting
screw. Retighten screw. (This screw does not affect
free motion of the movable base.)

Service Hint 5 — Hammer-Unit-to-Paper-Path Alignment

Inspect tractor paper guide (Figure 1-14) for warp. Posi-
tion tractors to line up with hammer unit locating blocks.

Check .041 in. (1, 0 mm) dimension on both ends of
unit.

Service Hint 6 — Train-to-Hammer-Unit Position

With the ribbon removed, close T-casting; observe the
latching force on the T-casting latch. A four-to-six

Transducer Adjusting Screw

Transducer Adjusting Screw Stop
Adijusted to prevent damage to
Transducer Adjusting Screw

Movable Base Lock Screw

Figure 1-13. Transducer Adjustment

pound force applied at the center of the ball is required
to operate the latch. Check for a .100 in. (2, S mm)
clearance between type slug face and locating block
(Figure 1-15). This dimension is critical and must be
accurately checked. Misadjustment can cause excessive
cutoff on one end or the other. The left side of the
hammer unit tends to tighten on the .100 in. (2, 5 mm)
dimension due to closing the T-casting too hard. This
misadjustment can also cause excessive type slug wear.
Do not measure .100 in. (2, 5 mm) between type slug
face and hammers.

Set forms thickness lever at .019 in. Insert .100 in.
(2, 5 mm) rod end of the tool between a type slug and
the hammer-locating block. Decrease forms thickness
setting until a light drag on the tool is obtained. The
thickness contrpl should be at .011 in. (0, 3 mm). Re-
peat measurement at the opposite end locating block.
Total end-to-end deviation must not exceed .001 in.
(0,03 mm). This adjustment is subject to customer
handling of T-casting and should be regularly checked.

Service Hint 7 — Train Slug Clearance (Slug to Slug)

The correct slug-to-slug clearance of .001 to .003 in.
(0, 03 to 0, 1 mm) must be constantly maintained to
ensure proper train operation. Consult Section 4.11.
Maintain proper lubrication. Do not overlubricate.

1403-N1 and 3 MM
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Tractor Paper Guide

1403 Train
Printer
Alignment

// Tool
452457"

__i )
45
AN AN

Hammer Unit
Locating Block
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Figure 1-14. Hammer-Unit-to-Paper-Path Alignment

6B.

Aligning Tool

Hammer Unit Locating
Block

Type Slug

_l 100 (2,5)

Figure 1-15. Train-to-Hammer-Unit Position

.
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Service Hint 8 — Horizontal Registration (Transducer
Adjustment)

Use 4-part form paper with the density knob on C and
forms thickness lever on .011 in. Print an H-pattern in
all 132 positions. If the overall timing indicates a left
or right displacement, adjust the transducer timing. If
individual positions show misalignment, adjust those
positions. See Service Hints 9 and 17.

Check that all hammer-unit adjustments are cor-
rect as specified in:

\ Service Hint 9 — Hammer Flight Timing
: Procedure for adjusting flight time:
1.  Check for worn parts, such as hammer pivot rods,
@ push rods, guide combs, return plungers, and
residuals.

a.  Section 4.8.1 — Aligning the Hammer Unit
to Paper Path (Hammer-Unit Positioning)

b.  Section 4.10.1 — Aligning the Train to the
Hammers (Horizontal T-Casting Positioning)

c.  Service Hint 3 — Movable-Base Check.

For best results use 4-part form if available. (Form
thickness .011 in. (0, 28 mm); density on C.)
Run several sheets of H-pattern in 132 positions.
Adjust transducer timing screw for minimum
character cutoff on the fourth copy (or last
carbon copy). Section 4.8.2.

With the aid of a scale graduated in 1/10 in., lay
scale down on the first carbon copy of the H
sample. The characters that are not centered in
1/10 graduations are out of registration. To put
these characters in registration, either make the
hammers fire earlier (move hammers closer to
train), or later (move hammers further away
from train). See Figure 1-16. (Do not attempt
to adjust for wigglers. See Service Hint 28.)

If print alignment tool (part 2360173) is used:

a.  Load buffer with T or I and print as in
step 4. :

b. = Place tool with scribed lines over characters
and align bottom line of tool with the bot-
tom of characters.

c.  Shift tool left or right to achieve best align-
ment of maximum number of positions.

d.  Record position number that is perfect
alignment. This is the reference point for
successive sample printirigs.

e.  Adjust asin 6A.



7.  Prepare a card for registration to be set (Figure
1-17).

8.  Loosen armature and hammer magnet assembly
screws one at a time and retighten the screws
slightly (Figure 1-18).

9.  Insert hammer adjusting tool and move accord-
ingly.

10.  Loosen each screw individually and secure tightly.
11.  Repeat this procedure until registration is correct.

HHHH - Sample of hammers firing too early

HHHH - Sample of hammers firing too late

Figure 1-16. Hammer Firing Samples
Write down print positions

with cutoff on right in
this column

HHHHHHHHHAHHH

Print I

Write down print positions
with cutoff on left in this
column

Pos. 5 10
Too Late Too Early
4 2
8 : 6-
10X 7
12 -

- Slight Change
X Significant Change

These hammers must fire These hammers must fire

earlier later

MAKE LATER ————»

<——— MAKE EARLIER

Figure 1-17. Print Position Reference

Service Hint 10 — Vertical Print Registration
(Vertical T-Casting Positioning)

At both ends of the unit, check that the printed char-
acter is located evenly between the upper and lower
edges of the hammer faces (Figure 1-19).

Procedure for checking vertical alignment:

1.  Use a two-part form and strip off the last copy
leaving the last carbon exposed to the hammers,

2. Set up processing to print 132 H’s. '

Remove the ribbon and latch the T-casting.

4.  Set the forms thickness lever to .003 in. and‘the
print density to C setting.

bt

Hammer Magnet

Assembly \

; .
/Form — _;
ts -
Ribbon l( jl
Impression [N o TI"“__:
I [
Control \ iyl :
| bl
Type Slug : h H :
| I
- ]'l }11;:_ !
-—=
Armature ‘/
L metere e
Hammer A lf\
Return Spn:_g‘,___jll \\ Je— \\
5 I S [T
r I le== | £=—=a,
T |
! i ¢ I I ¢
Form | I H I| :,l l: |
Compressor {/"_“-._LJJ___.H/"—‘LL_{L___JI
! 1
It I|'\ 1
;\\———'_———_TJ : \'b-—"-__——l"
| 1
| Lol [
L;_ ________ F U U _L]I
1 |
| |
i e T
e=d e=d k- S

Figure 1-18. Print Position Components

Outline of Hammer l

Vertical
Registration

T-Casting
Jackscrew or
Chock Block

Transducer Timing or
Individual Magnet
Assembly

Horizontal
Registration

Figure 1-19. Character Registration

5. Print one line of H’s and observe the imprint of
the characters on the hammers.

6.  If the imprint is located evenly between the
upper and lower edges of the hammer faces,
further adjustment is unnecessary.

7.  If an adjustment must be made, refer to Section
49.2.1, A through E, and 4.9.2.2, A through C.

1403-N1and 3 MM



Uneven positioning on the right end requires adjust-
" ment of the jackscrew. Uneven positioning on the left
requires adjustment of the chock block.

If several positions are out of vertical registration
(wavy printing) the hydraulic carriage or controls can
be at fault. Correct failure as necessary.

Service Hint 11 — Wavy Printing

Wavy printing can also be caused by improper tractor
and tractor shaft adjustment.

Check the following by using standard customer
forms:

A. Pins should hit feed holes at the top on the top
tractor and at the bottom on the bottom tractor
to minimize blousing.

B.  Proper belt tension to minimize backlash.

C.  Proper vernier adjustment.

Service Hint 12 — Vertical Alignment (Shifting
Print Lines)

Slight horizontal movement of the translator can occur
while printing because of excessive clearance between
the translator lock handle collars, or improper tension
on the translator lock lever (Figure 1-20). If this con-
dition is present, horizontal lines of print shift and
cause vertical misalignment.

Translating Frame Vertical Alignment

Collar

Screw
.005 - .002 .010 — .015 HHHHHHHHHHHHHHHHHHHHHHHHHH
—-(00-005 7 (0,25-04) Horizontal HHHHHHHHHHHHHHHHHHHHHHHHH
Endplay Lines EHHHHHHHHHHHHHHHHHHH,HHHHHHH

Shifted

HHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHH

7 %

|
% 78

4nier Knob

Collar
Screw

e

Lock Handle Asm.
VTaper Pin

Vernier Screw

Locking Roller Tie Bar

\ /

y = / / Setscrew
[/ ,/
'\ QI A{ B
= // Gib Lock Nut
Lock Lever Gib or
Plate

Translator Frame Lock Lever

Figure 1-20. Horizontal Movement of Translator Frame
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Pivot Pin (part 8566086) ) 1.4 ANALYZING PRINT QUALITY

( /

Service Hint 15 — Flight-Time Check

After each adjustment has been made, print 132 posi-
tions of H pattern on a 4-part form. Use density at C
and forms thickness lever set on .011 in. (0, 28 mm) to
evaluate hammer flight-time problems. The second copy
should be used for evaluations. Observe spacing of char-
acters to determine which hammers require flight timing.

Service Hint 16 — Density Check

Use density set at E and forms thickness at .011 in. (0,
28 mm) to evaluate overall print density. The fourth
copy should be used for this evaluation (see Service
Hints 20 and 21). :

Service Hint 17 — Character Cutoff

If excessive character cutoff exists (decreasing end to
end), Figure 1-23, check .041 in. (1, 0 mm) hammer-
unit-to-paper path alignment (see Service Hint 5) and
.100 in. (0, 25 mm) train-to-hammer-unit adjustment
(see Service Hint 6).

Figure 1-21. Hammer Pivot Pins

Service Hint 13 — Worn Hammer Pivat Pins

Wear of pivot pins (Figure 1-21) can affect hammer
flight time and registration. Normalily, the pin is
polished in the areas where the hammers have been HHHHHHHHHHHHHH HHHHHHHHHHHH
pivoting and an edge may be felt with the fingernail. ;

This amount of wear probably would not affect

registration. However, because it is not possible to Pos. 1- Pos, 132
describe the exact amount of wear at which registra- ‘
tion is affected, pin replacement is recommended Figure 1-23. Character Cutoff

when wear is visible and other causes of registration

problems cannot be determined. Service Hint 18 — Cutoff (Shifting Group)

Service Hint 14 — Warn Hammer Guide Combs Figure 1-24 shows characters shifting (cutoff of a group

of print with the cutoff group shifting to other locations).
Worn hammer guide combs (Figure 1-22) can cause Check gear train wink (Figure 1-25). Inspect for worn
wiggly printing, flight-time and horizontal registration drive key, worn slot in the 1416 Train Cartridge drive
problems. Remove the hammer block and check the gear, and worn drive inner circumference. Remove 1416
guide comb. Replace the comb (part 839598) as Train Cartridge, close interlock switch and run. Listen
necessary. for gear noise.

WWWW%

Hammer Block é’ Hammer Worn Comb

Figure 1-22. Worn Hammer Guide Combs
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HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHAHHHHHHHAHHHHHHH
HHHAHHHHHAHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHAHHAHAAAAHAHHHHHHHHHHHHHHHH

Figure 1-24. Cutoff Printing

Service Hint 19 — Horizontal Registration

A tilted PSS drum stud (part 856156) causes train speed
variations resulting in horizontal print misregistration.
Known causes are: a defective stud, dirt under the stud,
or a damaged transducer bracket (part 856167). When
printing H’s with any 48-character set (AN, HN, etc.),
registration variation is in bands repeated every 37 char-
acters. Figure 1-26 shows an exaggerated example of
one band. When printing with other than a 48-character
train (YN, SN, TN, PN, etc.), erratic registration within
a column results as in Figure 1-27. The pattern varies
with the character set.

Further indications of a tilted stud are fretting corro-
sion, (red rust) and excessive wear in the drum gear bore,
key, 1416 drive gear outside diameter, and key slot. See
Figure 1-28. If this failure exists, replace the following:

motor pinion gear — part 856134 (60-Hz)
856277 (50-Hz)

idler gear — part 856292 (UCS)
856140 (Non-UCS)

T = Casting

Idler Gear

Pointer Adjusting
Screw

Cartridge Drive
Gear

Drive Key

Movable Base

Figure 1-25. Cartridge Drive Gear Train
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I_‘ 37 Characters ..l
44HW/HHFH%/H4*

Figure 1-26. Registration Variation (48-Character Sets)

HHHHHHHH
HHHHHHHH
HHHHHHHH
HHHHHHHH
HHHHHHHH

Figure 1-27. Registration Variation (Other than 48-Character Sets)

PSS drum gear — part 856138
stud — part 856156
transducer mounting bracket — part 856167

drive gears for all 1416s used
on the failing machine — part 856194

When installing the drum gear stud, check for burrs
in the mounting area and exercise extreme cleanliness.

ucs/PCs
Transducer

PSS Timing
Adjusting Screw

Retaining
Clamp

Motor Pinion

UCS/PCS Pointer

PSS Transducer

PSS Drum



1416 Drive Gear

I}\
Excessive wear
in these areas,

Key\/ﬁ | /

L%

AN

T

III’IIIIHIIIHIHHHIIIIHII}HI\!I

PS_S Drum Gear

Figure 1-28. Excessive Wear Due to Tilted PSS Drum Stud

Service Hint 20 — End-to-End Density Variation

Figure 1-29 represents a sample of uneven end-to-end
density. If end-to-end density variation is present, check
for .047 in. (1, 2 mm) projection of the impression con-
trol bar from the locating blocks on both ends (Figure
1-30) with the density control at A. See 4.8.4 for ad-
justment procedure. A check to see if this adjustment
is‘correct is to set the density knob to the E setting and
while printing 132 positions, to gradually move the den-
sity from the E to the A setting. (Make certain there are
no binds in the density actuating bar.)

HHHHHHHHHHAHHHAHHHERHAHEEHE SR P R A
HHHHHHHHHHHHHHHSHHAHHH Y HEHBH R R
HHHHHHHHHHHHHEAHHAHHAHHHAHHHEHB A AR A
HHHHHHHHHHHHHHHHHYHHHHYH AR B
HHHHHHHHHHHHHHHHHHHHH A HHAHH HHHH AR

Figure 1-29. Density Variation

Note: Uneven density should not be confused with
cutoff. When checking for density, check the impres-
sion control bar and not the .100 in. (2, 5 mm) train-
to-hammer-unit clearance.

Impression Control Bar

Aligning Tool

Hammer Unit Locating Block

Figure 1-30. Projection of Impression Control Bar

Service Hint 21 — Density Variation in Groups of
22 Positions

If density variations occur in groups of 22 (Figure 1-31),
check the corresponding impression control pads. If this
condition is present when running the machine at proper
settings (proper forms thickness and density for paper
being used), the hammer unit impression control bar
should be changed.

Note: If density is incorrectly set to E, this condition
will be aggravated.

HHHHHHHHHH A HHHHEHHH AR A A HHHHHAH
HHHHHHHHHAE A HHE A HHHH A A A HEHHHHHEH
HHHHHHHHE E A HHH HEHEE  HHHHHHEA
HHHHHHHHHHHHE A H R HEH A A A HAH A A HHHHHAH
HHHHHHHAHHH AR HHA RN AR A HE HHHHHEH

Figure 1-31. Density Variation in Groups of 22 Positions

Service Hint 22 — Light Printing (Light Areas Not
Confined to One Location)

- If light printing occurs as in Figure 1-32, check the

forms compressors and ribbon shield. If ribbon shield
is suspected, remove shield assembly and rerun test. If
trouble disappears, investigate ribbon shield for wear
and adjustments. (Check 60V supply.)

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHAHHHHHHHH
HHHHHHHHHHHH{{HHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHH{“HHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHHHH

Figure 1-32. Light Printing
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Service Hint 23 — Ribbon Shield and Guide Bar
Adjustments

Ribbon Shield Assembly

The collars on the T-frame hinge pin are to be located
to establish parallelism within .010 in. (0, 25 mm) be-
tween the lower edge of the ribbon guide bar lip and
the top edge of the projection on the upper cartridge
ribbon guide. The tongue on the left-end ribbon shield
assembly casting must enter the slot in the movable base
freely.

With the ribbon removed, the inner surface of the rib-

bon shield is located .005 to .009 in. (0, 13 to 0, 23 mm)

from the lower cartridge plate. This is accomplished by
adjusting the stop setscrew located in the right-end rib-
bon shield casting and the socket head screw in the left
end of the ribbon shield assembly.

Adjust the ribbon shield so the top surface of the rib-
bon shield ends are parallel to the top edge of the pro-
jection on the upper cartridge ribbon guide within .010
in. (0, 25 mm). '

While maintaining the ribbon shield assembly up
against its stop screws, position the ribbon guide bar
(Figure 1-33) so that the pads on the ends of the guide
bar lip are up against the upper cartridge lip within
.001 in. (0, 025 mm).

With the forms thickness lever set at .019 in. the
double headed screw on the ribbon shield hinge is to
be positioned to provide a clearance of .001 to .003 in.
(0, 025 to 0, 076 mm) between the inner head and the
mating surface of the ribbon shield assembly right-end
casting..

‘Ribbon Guide Bar

.000 - .001
(0,00 - 0,03)l

.005 - .009
(0,13-0,23)

\‘4——— Ribbon Path

Ribbon Shield

Figure 1-33. Ribbon Guide Bar and Shield

Service Hint 24 — Forms Compressors

Compressors must be equal in alignment and tension.

Sight down upper edge of compressors. They should
be in line with each other. The spring should be to one

1-28

side of the compressor. It must not contact the center
(adjusting screw tab) of the compressor. If the adjust-
ment is correct, very little movement occurs when an
upward pressure is applied on the bottom (spring side)
of the compressor plate.

Forms Compressor Adjustmént

Check all compressors for .032 in. (0, 8 mm) projection
from the impression control bar with density at A (Fig-
ure 1-34).

Impression Control Bar

* Forms Compressor

Adjusting Screw
Figure 1-34. Forms-Compressor Adjustment

Service Hint 25 — Light Printing (One or More
End Positions)

Residual is not being held against the core. (See
Figure 1-35.)

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

Figure 1-35. Light Printing

Service Hint 26 — Density (Single Position)

If one position has heavy density on complete character
every time (Figure 1-36), seal time (armature to core air-
gap) is too great. If one position has light density on
complete character, seal time is insufficient. Replace
magnet assembly in either case. Check for worn hammer.

Note: A broken tip on the back of a hammer also shows
an extremely dark position. This can be checked quickly
by setting the density to E and running single-part paper.
With density on C and form thickness on .011 in. (0, 28
mm), check fourth copy of the 4-part form.



Seal Time too Great Seal Time Insufficient

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHMHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHRHHHHHHHAHHHHHHHHHHHHHHHHHHHHEH
HHHHHHHHHHHHHHHHHHHHHHH{{HHHHHHHHHH

Slur —p

(1f seal time is too great it may also cause a slur)

Figure 1-36. Density (Single Position)

Service Hint 27 — Wiggler

A wiggler (Figure 1-37) is a print position that drifts
from side to side within a printed page. Registration
cannot be maintained.

HHHHHHHHHHHHHHHHHH
HHHHHHH HHHHHHHHHHH
HHHHHH HHHHHHHHHHHH
HHHHHHH HHHHHHHHHHH
HHHHHH HHHHHHHHHHHH

Figure 1-37. Wiggler
Service Hint 28 — Wiggler (One Position)

Excessive Molykote* on hammer back (strike point of
pushrod). Remove hammer block and wipe excessive
Molykote from hammers. Swap hammer blocks to
identify a hammer or print magnet problem. If the
position still wiggles, this may also be caused by oil
on the armature assembly, or a bad armature and
yoke assembly. See also Service Hints 13 and 14.

Service Hint 29 — Pairs of Wigglers in One or More
Locations

For condition shown in Figure 1-38, check armature-to-
armature clearance (evidenced by burnish on tip sides).

*Trademark of Alpha Molykote Corporation

Minimum clearance is .006 in. (0, 15 mm) with all slack
removed (Figure 1-39). Remove hammer bar assembly
to check. If necessary, form armature tips only. Do
not apply pressure on armature pivots.

HHHHHHH HHHHHHHHHHH
HHHHHHH HHHHHHHHHHH
HHHHHH HHHHHHHHHHHH
HHHHHHHA HHHHHHHHHH
HHHHHH HHHHHHHHHHHH

Figure 1-38. Pairs of Wigglers

.006 (0,15) Clearance
with all slack
removed

Figure 1-39. Armature Clearance

The hammer blocks can be removed from the front
of the machine by rotating the paper-advance knob far
enough so that a screwdriver and screw-starter can be
used. Oil on armature pole face and/or backstop may
also cause wigglers. Remove oil by inserting paper be-
tween the pole faces.and backstops and manually
picking up the armatures.

Service Hint 30 — Overpr/'n tiné

If overprinting is evident (Figure 1-40), try individual
flight-time adjustment before proceeding to Service
Hints 22 and 26. .

If there is an overprint shadow in any position when
using a single-part form with the forms thickness lever
setting on .003 in. (0, 076 mm) and density on B, the
seal time on that particular magnet assembly can be
out of adjustment. Inspect the hammer to see if it
protrudes farther than adjacent ones. Refer to Service
Hint 26.

7654329) . +1HG
76543213, +IHG
7654321 1HG

Figure 1-40. Overprinting

1403-N1 and 3 MM
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Service Hint 31 — Dark Strokes (Blocks of 12)

For condition shown in Figure 1-41, check pushrod
assembly. A pushrod assembly (Figure 1-42) that is
not seated properly usually shows up as a section of
12 hammer positions with dark legs on the left side
when printing a pattern of H’s. The hammer unit
must be removed and the pushrod assembly reset.

If this condition is suspected, remove the corre-
sponding hammer block and see if the pushrod as-
sembly is pressed together.

HHHHHHHHHHHHHHHHEEHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHBHHHHEHHEFHHHHHHHHHH
HHHHHHHHHHHHHHHHEEHHERHHHHHHHHHHHH
HHHHHHHHHHHHHHHEHEREBHEHHHHHHHHHHH
HHHHHHHHHHHHHHHHHEHEHHEHHHHHHHHHRH

Figure 1-41. Dark Strokes (Blocks of 12)

Lower Plate

Short Pushrod

Long Pushrod
Shank Back-up Plate

Figure 1-42. Pushrod Assembly

Service Hint 32 — Dark Strokes (One Position)

Change the hammer.

Service Hint 33 — Light or Missing Tops (Blocks of 12)
A hammer block not pushed back completely shows
cutoff on the left leg of the characters. Registration

can be set with this condition existing. However,
upon careful observation of the printing on single-

part form, slight cutoff can be noticed on the top of
the characters (Figure 143). The block should be
pushed back and registration should be rechecked in
these 12 positions.

If cutoff can be seen on the tops of all 132 positions,
check .100 in. (2, 5 mm) hammer-unit-to-train-slug
clearance, and the proper forms thickness setting for
the paper being used.

HHHHHHHHHHHHHHHHHHAHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHAHAAHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHAHHHHHHHHHHHHHHHHHHHHHHHHHHHH

Figure 1-43. Light or Missing Tops
Service Hint 34 — Intermittent Missing Characters

For condition shown in Figure 144, remove 12-position
hammer block. Take one print cycle. Push the pushrods
in one at a time and check for a bind. A bind indicates

a sticking armature or bad residual. If there are no
binds, inspect hammer block for binding plunger, spring,
pivot, bent pushrod, or too much Molykote. If the
problem appears after the right-end hammer block or
blocks are removed and replaced, the blocks are not
replaced all the way to the left. Total tolerance buildup
between all blocks is .003 in. (0; 1 mm). A chip or burr

- between any two blocks could be the cause. If a tight

comb bar slot is suspected, check a/djacent slots with a
feeler gauge (approximately .028 in., 0, 71 mm).

HHHHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHH
HHHHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHHHHHHH HHHHHHHHHH
HHHHHHHHHHHHHH HHHHHHHHHHHHHHHHHHHH
HHHHHHHHHHHHHHHHHHE HHHHHHHHHHHHHHHH

Figure 1-44. Missing Characters

Service Hint 35 — Sticky Plungers

For the condition shown in Figure 1-45, swap corre-
sponding hammer blocks to identify the hammer block
or armature problem and investigate that position.

2222222222 222222222222
8888888888 888888888888
SSS5S555SSS ¢SSSSSSSSSSSS
RRRRRRRRRR FRRRRRRRRRRRR
2222222222 222222222222

Figure 1-45. Sticky Plungers



Service Hint 36 — Horizontal Registration (Train
Speed)

1.

Worn or maladjusted train drive gears are evident
by a 5- or 6-line ripple in the H-pattern when the
vertical column of H’s is viewed obliquely (Fig-
ure 146). See also Service Hint 8.

t

View at Angle

Figure 1-46. Horizontal Registration

2.
3.

.Drive key is worn.

Train binds are caused by slug wear, cam wear,
dirt, clearance adjustment, too much or too

little oil.

Low (or fluctuating) line voltage also affects
60-volt power supply. Variation should be

within 10% of 208 or 230 volts nominal on -

all legs.

PSS pulse variation is evident by waviness (runout)
of PSS pulse envelope (see Service Hint 1).

a.  Eccentricity of timing drum.
b.  Worn timing drum and drive gear bearings.

Either condition causes waviness in the vertical
column of the ripple print pattern; if severe
enough, it repeatedly cuts off several adjacent
positions when printing H’s.

Light printing on one side of the character can
sometimes be confused with cutoff; if the char-
acter appears to be properly centered between
adjacent print positions, then the hammer face
is not square to type face. Check pivot pin for
wear, replace hammer.

1.5 HYDRAULIC UNIT

Service Hint 1 — Outline of 1403 Hydraulic-Unit

Adjustments and Checks
Adjustments Checks
Space & Skip Needle Valves Detent Arm & Speed

Space & Skip Control Valves

Bypass Needle Valve

Start-Stop Response

Hydraulic Stop

Preparation:

1.  The hydraulic unit must be warm (approximately
125°F) (1403-N1) and hot to the touch for 1403
Model 3.

2. The start pulse (CS-6-A) (1403-N1) is used as a
positive sync for many of the adjustments in this
outline.

3.  The scope pictures use the stop pulse going nega-
tive as a sync.

Note: The stop pulse is an inversion of the start
pulse.

Service Hint 2 — Hydraulic-Unit Failures

Carriage failures caused by the hydraulic unit itself
usually show up as:

Poor hydraulic response

Slow hydraulic speed, or

A combination of both speed and response.
Exceptions:

PN =

a.  Hydraulic unit does not have correct
voltage to the control magnets.

b.  Mechanical bind in the tractor assem-
blies interfering with its operation.

Service Hint 3 — Space Needle Valve

1. Adjust in low speed to just seat detent against
the backstop. (4.15.3)

Check Low Speed

1. Low-speed skip (Figure 1-47). (4.14.4)
2. Sync internal minus on E1 pulse.

Time Per Div=1ms

E-1

IS ASS RGNS

s bt aate sy

}1— 5.1 ms & not
|

ess than 4.4 ms
indicates correct speed

¥

Figure 1-47. Low Speed

1403-N1 and 3 MM
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Service Hint 4 — Skip Needle Valve

1. Adjust in high-speed skip to just seat detent
against the backstop. (4.15.4)

Check High Speed

1.  High-speed skip (Figure 148). (4.14.4)
2. Sync internal minus on E1 pulse.

Time Per Div=.5ms

Tt

_
i
-

E-1

343l e aaal ey
T+11]

AR A

2.3ms or "|

less indicates
correct speed

Figure 1-48. High Speed

Service Hint 5 — Start-Stop Response

(See 4.15.2.)

1. Check in triple-space after print.
2. A preliminary check of the following adjust-
ments is necessary to make this check.

a.  Bypassvalve
b.  Triple-space singleshot (14 to 17 ms)

3. Sync pulse on Start pulse.
4.  Observe (Figure 1-49)

a.  Tractor shafts start moving within 3 ms
and not later than 4 ms.

b.  Tractor shafts begin stopping within 3 ms
and not later than 4 ms.

S.  Remarks

a. 3 to4 ms are limits and any hydraulic unit
that does not respond within this time needs
repair.

b.  Throughout the procedure use the recom-
mended scope setups, especially for dis-
playing the tach generator. Over-amplifying
the display detracts from the general pattern
that is to be observed.

1-32

¢.  Start magnet should be 14-17 ms. This is
the approximate time for a triple-space (if
the hydraulic unit is responding normally),
and eliminates the confusion of a changing
tach envelope if the carriage is erratically
taking more or less spaces.

d. If the start-stop conditions are satisfied,
proceed to check the bypass needle valve.

Time Per Div=5ms

Tractor

Shaft
Motion

bl s | /
Start
Magnet

& Sync

JIETENINNEN) (ARSI SURTHINEN

LARARSIRAAR! AARARREAREEAREAS

»~

> |®3-4 ms

- | 3-4ms
Start Stop
Response Response

Figure 1-49. Start and Stop Response

Service Hint 6 — Bypass Needle Valve

(See 4.15.5))

1. Triple-space after print.

2. Sync plus on start pulse. (2V/CM) (5SMS/CM)

3. Point-A (Figure 1-50) may be above ground level
because of carriage drift speed.

4.  Point-B should be at ground level when bypass
is adjusted correctly.

5.

'_J>

At point C adjust for the best stop in this area.

(2V/cm; 5ms/cm)
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Figure 1-50. Bypass Needle Valve



The tach generator displays (Figures 1-51 and 1-52) of
hydraulic stop and no hydraulic stop are very similar in
appearance and are not easily discernible. Therefore, to
complete the check for hydraulic stop, it is necessary to
do the following.

a.  Mark the position of the needle valve.

b.  Loosen the locking screw and turn the needle
valve in slowly.

c.  With the detent arm-disengaged, overshoot
should occur within 1/8 to 1/4 turn.

d.  Return needle valve to original position and
lock. Recheck the waveform because locking

can change the adjustment.

(2V/cm; 5ms/cm)
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Figure 1-51. Bypass Adjusted too Loosely
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Figure 1-52. Bypass Adjusted too Tightly

Service Hint 7 — Singleshot Adjustments
(See 4.16.)

Tach.
-4— Gen.

Start
- |mpulse

1. Singleshots affect the time the detent engages
the detent wheel. The detenting action must
be checked in both 6- and 8-line drive for all

singleshot settings.

Adjustable Signal Check Location

Single Space Detent Entry Control Unit

Singleshot 6 and 8 Line

Carriage Settling Total Interlock | Control Unit

Singleshot Time 20.8 ms

Double Space 4 -Detent Entry Control Unit

Singleshot on 6 &8 Line

Triple Space Detent Entry Control Unit

Singleshot on 6 & 8 Line

Carriage Emitter Compare to 1403

Skip 2 & 3 Space SS

Channel Brush 1.5 ms before 1403
Emitter

Figure 1-53. Signal Sources

2. The signal sources given in Figure 1-53 are for
systems having single-, double-, and triple-space
singleshots. Other systems use only the single-
space singleshot, the carriage emitter controls
stopping for all operations except single-space.

Service Hint 8 — Print and Space Timing Chart

Figure 1-54 shows the print and single-space timing
with scope signals for the carriage operation.

Service Hint 9 — Single-Space Singleshot

(See 4.16.1.)

1. Adjust in single space after print operation
(Figure 1-55).

2. Check in 6- and 8-line drive.

Service Hint 10 — Carriage Settling Singleshot
(See 4.16.2)

1. Single-space after print.

2. Sync on the start impulse.

3. Adjust the carriage settling singleshot to time
out at 20.8 ms (Figure 1-56). Any variation
from 20.8 ms affects print speed.

Service Hint 11 — Double-Space Singleshot
(See 4.16.5.)

1. Double-space after print.
2. Sync on start impulse (Figure 1-57).
3. Check in 6- and 8-line drive.

1403-N1 and 3 MM
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