
























































































































































Representative Standard Type Slug Arrangements 
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NOTE: Twa full sets of one of the above PeS type assemblies are used for each cartridge assembly. 

Figure 72. Type Location Chart 

11. Check to be sure the spacers are still centered on 
the screw holes. If any have moved so they cannot 
be centered, the upper and center plates will have 
to be removed and the spacers repositioned. Repeat 
steps 5, 6, 9 and 10, and again check to make sure 
the spacers are positioned properly on the screw 
holes. 

12. Insert all nine plate mounting screws. Be sure the 
shorter binder-head screws are mounted under the 
left and right ribbon guide positions. Tightening 
required for these screws is to start with· the screw 
at the center of the cartridge and to work out to­
wards the end. This is to eliminate possible distor­
tion of the assembly. If the end of the assembly 
cartridge is slipped over the edge of the bench, 
and the screws inserted from below, the possibility 
of the spacers slipping out of p~~~tion will be 
minimized. 

13. Check to be sure there is- a cle~f~nce of .002" hi 
. 003" between the setscrews in the upper plate and 
the gear thi:i,lst plates (both ends). Adjust the set­
screws as required (Fi&ure 74). 
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Figure 73. Type-Slug to Drive-Gear Timing 

14. Check the slug-to-slug clearance of the train as 
described under Train Slug Clearance Adjustment. 

15. Replace the left and right ribbon guides. 

16. Place the cartridge on its side and assemble the 
handles. 

17. Replace the handle catch pin. 

18. Replace the ribbon guide bar. 

Procedure for Replacement of Cartridge Gears 

The entire cartridge need not be disassembled to re­
place the two gears in the cartridge. It is only neces­
sary to remove the upper plate and ribbon guides. The 
following instructions outline the most efficient and 
easiest method of replacing the gears. 

Important 

Read ALL Information Provided In Each Step Be­

, fore Attempting to Perform the Action Indicated • 

1. Before disassembly clean the train by vacuuming~. 
and using the type cleaner paper. 

Gear 

Screw to project into 
hole to prevent rotation 
of washer 

Locknut 

.002"-.003" clearance 
between setscrew end 
and thrust plate with 
gear against type slugs 
(2 places) 

Figure 74. Upper Plate Screw Adjustments 
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Figure 75. Method of Separating Type Slugs 

2. Remove the cartridge from the machine and man­
ually rotate the train until the Rand - (hyphen) 
slugs line up with the arrow on the lower cartridge 
plate. The timing mark on the gear tooth should 
.... "UT 'h"" "; ... ;'hl",, 'h""hn"""" .... +hn ... "" .. l"N" Thn +",,!-h ;to 
.I..I.V VY Llv Y.I..,.I.L,I.I.\...I U""''"' yy '-"""'.1..1. '-I,.I.V.:J\..I ~.I.U5.;J. ..L .1..1.\....1 ,",VV\,..L.I. .1..:7 

marked by a small slot cut in the top of the tooth. 
This tooth is in line with the edge of the drive key 
slot which goes directly through the center of the 
gear. This can be easily observed on the replace­
ment gear. 

3. Note the type arrangement of the cartridge in case 
(because of an accident) it becomes necessary to 
put the slugs back in the correct order. (See Fig­
ure 72.) 

4. Remove the ribbon guide bar and the left and 
right ribbon guides. (Refer to Figure 71.) 

5. Remove the roll pins from cartridge handle latches, 
and remove the handles. 

6. Place the cartridge upside down with the drive 
gear to the left on a Hat surface and remove the 
5 long screws holding the upper cartridge plate. 
These are the screws farthest from you plus the 
center screw. 

7. The following is a procedure for removing the up­
per cartridge plate. Tum cartridge over (topside 
up). This plate is located by two close tolerance 
dowel pins and must be kept perfectly parallel to 
the lower cartridge plate while it is being removed. 
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As an aid, a jackscrew hole is just to the right of 
the dowel-pin hole on the drive gear end. Insert 
one of the screws removed in step 6, and screw it 
in until it just touches the center plate. 

The plates can now be separated by simulta­
neously lifting the plate at the idler end while 
turning the jackscrew at the drive gear end. To 
prevent binding on the dowel pins, the plates must 
be maintained parallel. 

Note: If the gears tend to come up with the upper plate, 
push them down to keep them in place. This is to prevent 
loss of the type slug order. 

8. Remove the shield and thrust plates from each 
gear. 

Note: The two shields are not identical and must be 
replaced-""m their original position. 

Slide the idler end of the cartridge over the edge 
of the table. Push up from below, andJift the idler 
gear out from above. Keep the type slugs in proper 
order. 

9. Insert the new idler gear. Be sure that no empty 
tooth appears between any slugs. Be careful not to 
allow any dirt or ribbon fibers to get between the 
slugs. There is no timing relation for the idler gear. 

10. Repeat the preceding steps with the new drive 
gear, but be very sure the marked tooth is placed 
between the Rand -. A pencil mark on the top of 
~C ~1.. _____ !_ 1! _____ !~1.. L1.._ L! __ ! __ L __ LL ___ :11 _:.1 
VJ. U.lC OCi:U .111 HHC W IU.l lIIC lIllllllO lUUlIl WIll alU 

in keeping the gear in time with the Rand - slugs 
during replacement. Later drive gears have a spot 
mark on the top side of the tooth as well as on the 
face. Reinstall the thrust plates and shields on their 
respective gears. 

Note: The flats on the gear shields are cut to provide 
clearance for the left and right ribbon guides. Replace 
accordingly. 

11. Remove the screw used to jack the upper plate, 
and reinstall the plate. Start the gear studs into the 
respective gear bearings and lower the upper plate 
onto the dowel pins. Do not force it down, work it 
back and forth if it tends to stick. If it is perfectly 
parallel to the cartridge assembly it will go on 
easily. 

Note: The th.mst plates must be positioned to allow the 
stud mounting screws to project into the clearance holes in 
the thrust plate. Rotate the thrust plates with a screwdriver 
until the screws line up with their respective clearance 
holes. The upper plate can now be fully seated. 

12. Tum the cartridge over, and replace the 5 Screws. 
Be sure the spacers are in place at each screw hole. 
They should be, because the center plate has not 
been removed. This will tend to hold them in 
place. 



13. Before tightening the 5 screws, loosen the other 4 
and retighten all 9 screws finger-tight. The upper 
cartridge plate may bow if there is no clearance be­
tween the thrust plates and their adjusting screws 
(See Figure 74). At this time, check to make sure 
that there is some clearance at these points before 
continuing with the tightening sequence. If neces­
sary, back off slightly on the adjusting set screws. 
(The 9 screws passing through the cartridge plates 
must be very tight, and tightened in sequence to 
prevent a warped assembly. Starting with the 
center screw and working alternately outwards, 
tighten all screws to about 3/4 their final torque. 
Then repeat the sequence tightening them to their 
final torque.) 

14. Check for the clearance of .002" to .003" between 
the setscrews and the thrust plates. The setscrews 
are locked with a jam nut. (See Figure 74.) 

15. Replace the handle latches. 

16. Before checking or making any adjustment to the 
slug-to-slug clearance, be sure that there is no dirt 
lodged between the type slugs. Perhaps the best 
way to do this is simply to operate the cartridge 
for a minute or two on the machine. 

" Figure 76. Chec~ing Projection of Feeler Gage 

Caution: Before operating under power, check to see 
that the train is not bound up tight. If it is, open the slug 
clearance as described until the train is free, and then run 
it under power without printing, and with no ribbon. 

17. After running under power, check the slug-to-slug 
clearance. This can best be done with the cartridge 
in place on the T -casting. 

Train-Slug-Clearance Adiu5tment 

The accumulated slug-to-slug clearance of the type 
train should be between .001" and .003". To check 
this clearance, remove the two ribbon guides (Figure 
71) and: 

1. Open the T -casting and separate any two adjacent 
slugs at a point to the right of the train idler gear 
(Figure 75). To do this, hold one of the slugs tight 
against the track with your left thumb. With your 
right hand, use a coin to move the adjacent slug to 
the right. 

2. Hold the feeler gage between your left thumb and 
forefinger so that the gage projects no more than 
~l' (Figure 76). This is to insure that the gage does 
not bottom against the track. Make sure the feeler 
gage is clean. Insert the gage in the separation made 
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Figure 77. Method of Checking Accumulated Interslug Gap 

between the slugs in step 1 (at the butt, or top, not 
at the character center line). 

3. With the feeler gage held between the slugs, move 
the train to the right across the straight section of 
the track. Figure 77 shows how to do this by en­
gaging the adjacent slug to the right with the coin. 

The clearance is correct if the .003" feeler gage 
produces slight binds, while the .001" feeler gage 
does not, as the train is moved. If the clearance is 
correct, rotate the train by hand several times to be 
certain it has no binds or tight spots. If it is free, 
proceed to step 5. If it is not, the slug-to-slug clear­
ance must be adjusted by performing step 4. 

Note: You are checking for freedom of train movement, 
not for the freedom of the feeler gage in the gap. 

4. Correct the accumulated slug-to-slug clearance by 
adjusting the idler-gear pivot stud as follows: 
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a. Loosen the locking setscrew for the idler gear ad­
justing setscrew (Figure 71). 

h. Loosen the two SCre\lllS that hold the idler-gear 
stud. 

c. Partially back out the adjusting setscrew. Move 
the idler gear pivot stud against the backed-out 
adjusting setscrew. Clamp the pivot stud snugly 
(but not tightly) with the holding screws. 

d. Slowly screw in on the adjusting setscrew until 
the correct accumulated slug-to-slug clearance is 
obtained. 

Note: Take sufficient pains to make this adjustment 

carefully, since it can be made only in one direction; 
that is. bv turninQ in on the adiusting setscrew. If you 
tum this 'screw in-too far, you have lost the adjustment 
and must repeat steps a through d. 

5. \Vhen the correct slug-to-slug clearance has been 
obtained, tighten the idler-gear pivot-stud holding 
screws. 

6. Recheck the slug-to-slug clearance as described in 
steps 1, 2, and 3. If it is incorrect, repeat all of step 4. 

7. Replace the ribbon guides. 

Individual Slug Removal and Replacement 

1. Remove the cartridge from the printer. 
2. Remove the ribbon guide bar (Figure 71). 
3. Remove the type slug removal block. 
4. Rotate the train until the slug to be removed is 

centered in the removal slot. 
5. Remove the type slug. 
6. Install the new type slug. Make sure that no paper 

dust or dirt from adjacent siugs gets in between 
them and the new slug. 

7. Check for train binds caused by dirt accumulation. 
8. Repeat this procedure until all desired slugs have 

been replaced. 
9. Reassemble in reverse order. 

10. Check the type slug clearance after running for 
one minute. (See Train-Slug-Clearance Adjust­
ment.) 



Cartridge Interlock Switch 

Position the cartridge interlock switch so it is made 
with .010" to .020" overtravel when the cartridge is 
seated and locked on the movable base. 

Train Lubricator 
The train oil reservoir (Figure 78) is on the lower rig~t 
side of the T -casting near the hinge. Fill the reservoir 
with special lubricant (part 8.56381) only. To prime: 

.. ~-,!'''' 

1. tpisconnect the supI!tr:," " at the bottom. 
,F ," ,,", 

2.,JMt the plunger's1i;wI" (d allow it to return by 
,,, __ eans of its internal spring. 

''f$.;' 

3;:' Repeat until all air b,ubbles are expelled from the 
pump, and oil is avai\able at the outlet. 

,'It' 

4. Connect the supply tube. 

5. Continue the priming operation until signs of oil 
appear at the far end of the supply wick. The oil 
tube need not be filled with oil, but the end of the 
wick should be moist. 

Note: The lubricator motor output shaft rotates at a 
speed of 1 revolution in 8 hours. 

I 

Motor 

Figure 78. Train Lubricator 

Plunger 

~ 

6--oUIIOI 

Hammer-Unit Assembly 
Hammer-Unit Assembly Removal 

1. Remove the forms. 

2. Remove the top forms guide. 

3. Push the tractors aside to avoid catching the com­
pressors on them. 

4. Open the rear door and slide the rear forms stacker 
down out of the way. 

5. Remove the inside rear baffle cover . 

6. Remove the rear door and cover assembly. 

7. Remove the air hose from the hammer unit and 
place it out of the way. 

8. Remove the service mounts from the frame inside 
the rear left cover and install them. 

9. Remove the hammer-unit holding screws. 

10. Slide the hammer unit out on the service mounts. 

11. Remove the upper and lower hammer unit covers. 

Note: This is as far as the hammer unit needs to be re­
moved for the majority of service calls. If complete removal 
is necessary, proceed with the following steps. 
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12. Disconnect the hammer unit from the printer. 

a. Remove the cable clamps. 
b. Separate the quick-disconnect electrical connec­

tions. 
c. Remove the cables. 

13. Remove the hammer unit from the service mounts. 

a. Tilt the hammer unit up (hammers up). 
b. Remove the clips on the service-mount hand 

screws. 
c. Remove the hand screws. 
d. Place your forearms with palms up under the 

hammer unit. 
e. Carefully lift the hammer unit with both arms 

until it is free of the service mounts. 

f. Tilt the unit toward you so it cannot fall. 
g. \Vithdraw the unit clear of the machine. 

h. Place the unit on a Hat surface. 

14. To replace, carefully install the hammer unit in re­
verse order. 

Warning: Do not let the unit drop. Be sure the magnet 
leads do not bind or interfere with the magnet armatures 
when the covers are installed. 

Individual Hammer Magnet Removal 

And Replacement 

To remove: 

1. Perform steps 1 through 11 of Hammer Unit As­
sembly Removal. 

2. Remove the appropriate magnet-mounting-plate 
screws, and pivot the plate. 

3. Loosen the end screws and pivot the SMS receptacle 
bracket 90°. 

4. Remove the magnet-coil slip connectors from their 
terminals. 

5. Remove two screws holding the assembly to the 
plate (Figure 79). 

6. Remove the magnet assembly. 

To replace: 

1. Install the magnet assembly with its holding screws 
snug, but not tight. 

2. Center the magnet assembly on the plate with the 
eccentric tool. 

3. Route the magnet leads around the assembly as 
shown in Figure 79. 
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4. Connect the leads to the proper terminals. 

5. Close up the hammer unit, and install in the ma­
chine. 

6. Run the printer and check the printing. Adjust as 
required. Refer to Individual Hammer Flight-Time 
Ad;ustment. 

Individual Hammer Flight-Time Adiustment 

Adjust individual hammers only after determining that 
the overall Liming is correct. Refer to Timing Disk 
Transducer Ad;ustments. 

1. Remove the top forms guide. 

2. Open the rear door, and slide the rear forms 
stacker down out of the way. 

3. Remove the inside rear bafHe cover. 

4. Remove the upper or lower hammer unit cover to 
expose the appropriate hammer magnet assembly 
mounting screws (Figure 79). 

5. Loosen both mounting screws until the magnet as­
sembly mO,les \vith a firm drag \'vhen the adjusting 
tool (part 856170) is rotated. 

6. Using either method 1 or method 2 as outli~ed un­
der Timing Disk Transducer Ad;ustments, step 7, 
onerMe the nrinter and adiust the maQ'net assem--.1.------- ---- .1.-------- ----- -- 1- -- - - --0 -- -- -

bly until the printed character is centered either 
on the hammer outline or on the hammer itself. Or, 
if the two adjacent positions have the correct Hight 
time, center the character between them. 

7. Stop the printer and loosen the front magnet­
assembly mounting screw until the washer and 
screw head are free to slide. Then tighten the 
screw securely. 

8. In like manner, loosen and tighten the rear screw. 

9. Recheck timing and readjust the magnet assembly, 
if necessary, starting with step 5. -

10. If difficulty is experienced in obtaining this adjust­
ment, check the armature-to-backstop air gap (re­
fer to Magnet Assembly Backstop Ad;ustment). 
Check for binds in the armature, hammer, or push­
rod. Replacement of one or more of these parts 
may be necessary. 

11. Reassemble the parts in reverse order. 

Individual Hammer-Magnet Coil Replacement 

1. Perform steps 1 through 11 of Hammer Unit As­
sembly Removal. 



Magnet Assembly 

Figure 79. Magnet Assembly Mounting Plate (Lower) 

2. Remove the appropriate magnet-mounting-plate 
screws, and pivot the mounting plate. 

3. Loosen the end screws, and pivot the SMS recep­
tacle bracket 90°. 

4. Remove the magnet-coil slip connectors from the 
terminals. 

5. Remove the backstop assembly (Figure 79) from 
the magnet assembly. (The magnet assembly does 
not need to be removed from the mounting plate.) 

6. With the armature pivoted out of the way, unsnap 
the coil from the core and remove the coil. (In 
some cases the residual may have to be moved to 
remove the coil.) 

7. Install the new coil and snap it into place. 

B. Route the coil leads around the assembly as shown 
in Figure 79. 

~. 

I---Mouoong Scn>W (2) 

9. Replace the backstop, and connect the magn~t 
leads to the proper terminals. 

10. Reassemble the printer and check the print den­
sity. Refer to Magnet Assembly Backstop Adjust­
ment, if required. 

11. Run the printer and check for print alignment. Ad­
just the flight time of the position if necessary. 
Refer to Individual Hammer Flight-Time Adjust­
ment. 

Magnet-Assembly Backstop Adiustment 
(Print Density) 

Do not make this adjustment unless absolutely neces­
sary. This adjustment aHects both print density and 
hammer flight time and if this adjustment is changed, 
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hammer Hight time must be checked. Before proceed­
ing with this adjustment, check the following: 

1. Binds in the armature pivot, pushrod, and hammer. 

2. Damaged pushrod. 

3. Resistance of the magnet coil. It should be 8.6 
(± 0.4) ohms. 

4. Thermistor and its connections. 

5. Strip residual for wear. 

If all other possible causes of poor print density have 
been eliminated, proceed with the backstop adjustment 
as follows: 

1. Perform steps 1 through 11 of Hammer Unit As­
sembly Removal. 

2. Remove the appropriate magnet-mounting plate 
screws (Figure 79), and pivot the plate to gain ac­
cess to the magnet assembly. 

3. Hold the armature against the core (be sure the 
strip residual is in position) and check the present 
clearance between the backstop and the armature. 
The clearance should be similar to the setting of 
the properly operating adjacent magnet assemblies. 

4. If the clearance compares favorably, go to step 9. 

5. If tIle l!learaIlce is obviously differel1t, continue 
with step 6 and proceed as far as required. 

6. Loosen the backstop clamp screw enough to pro­
vide a light drag on the backstop. 

7. Rotate the adjusting setscrew (Figure 80) to make 
the backstop-to-armature clearance similar to adja­
cent magnet assemblies. Completely loosen the 
clamp screw, and retighten. 

Yoke 

Figure SO. Hammer Magnet Assembly 
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Adjusting 
Setscrew 

8. Reassemble the machine and check thc print den­
sity. 

9. To increase the print density, increase the back­
stop-to-armature clearance slightly. Loosen the 
backstop clamp screw enough to provide a light 
drag on the backstop. 

10. Turn in the adjusting setscrew about .002". Now 
completely loosen the clamp screw and then re­
tighten. 

11. Reassemble the machine and check the print den­
sity. 

12. Repeat steps 9 through 11 as required. 

Forms Compressor Removal and Replacement 

To remove: 

1. Do steps 1 through 4 of Individual Hammer Re­
moval procedure. 

2. Loosen the spring screw and pivot the spring side­
ways. 

3. Push the compressor pivot pin (Figure 81) out of the 
hammer mounting block and remove compressor. 

To replace: 

1. Hold the compressor in position and insert the pivot 
pin. The end of the pin must be flush with the side 
of the block. 

Spring Retaining Plate 

Form 

Mounting BIOCk~ 
Q , 

1 
I 

Pivot Pin 

Figure 81. Hammer Mounting Block Assembly 



2. Reposition the end of the spring on the bottom of 
the compressor and tighten the screw. The end of 
the spring must bear on the straight portion of the 
compressor adjacent to the radius. 

3. Replace the rest as in steps 3 through 5 of Individual 
Hammer Removal and Replacement. 

Individual Hammer Removal and Replacement 

To remove a hammer: 

1. Perform steps 1 through 11 of Hammer Unit Assem­
bly Removal. 

2. Rotate the unit so the screws on the bottom of the 
hammer mounting blocks are accessible. 

3. Remove the two screws (Figure 82) from the mount­
ing block for the hammer to be removed. 

Wedge 

4. Slide the mounting block forward out of its position. 
If necessary, loosen the adjacent blocks so the block 
in question may be removed. 

At this point, you have a choice: Perform either 
step 7, or steps 5 and 6. 

5. Remove the hammer spring retaining plate (Figure 
81) on the rear of the block. Be careful to retain all 
springs and plungers. 

6. Push the hammer pivot pin out, and remove the 
hammers to the point where the desired hammer 
can be removed. 

7. Remove the form compressor and its pivot pin. 
'Using this pivot pin as a follower rod, push in the 
hammer pivot pin until the hammer to be replaced 
can be removed. 

Impression Control Bar 

Wedge Holding Screw 

Hammer Block 

Pushrod Assembly 

Figure 82. Hammer Mounting Bar Assembly 
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To replace the hammer: On hammers being re­
placed, apply a very light film of Molykote* G (part 
357830) to the following surfaces only: 

Contact point of spring plungers. 

Both sides of hammer in guide comb area. 

Contact point of pushrod. 

Both sides of hammer in pivot area. 

The pivot hole, print face and impression control 
surface must be kept free of Molykote G (see Figure 
81). Perform steps 1 and 2, or 3, and steps 4 through 7. 

1. Replace the hammer and adjoining hammers one at 
a time, while moving the pivot pin back to its origi­
nal position (Hush with the edges of the block). 

2. Replace the plungers and springs, then the spring 
retaining plate. ~1ake sure there is free operation of 
the hammer, plungers, and springs. 

3. Replace the hammer and work the hammer pivot 
pin into place. Replace the form compressor and its 
pivot pin. 

4. Be sure the sides of the removed hammer block and 
those loosened are clean. 

5. Replace the hammer block and any that were loos­
ened or removed originally. All clearance must be 
removed between the locating pin on the left end 
of the mounting bar and the first hammer block. 
There must be no clearance between any of the 11 
hammer blocks. The blocks must be mounted up 
against the front of the mounting bar. 

B. Both left and right hammer unit locating blocks 
must be located tightly against their adjacent ham­
mer mounting blocks. 

7. Replace the hammer unit in the machine. 

Pushrod Removal and Replacement 

Important: Keep pushrods in their original slots; do not inter­
change them. 

1. Move the hammer unit onto the service rails. 

2. Remove the upper and lower hammer unit covers. 

3. Pivot both top and bottom magnet-assembly mount­
ing plates to expose the hammer mounting bar 
assembly. 

4. Remove the complete hammer mounting bar assem­
bly from the hammer unit. 

* Trademark of Alpha-Molykote Corp. 
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Lower Plate 

Tenon121 

/ 
Long Pushrod \ 

Shank 

Figure 83. Pushrod Assembly (Inverted) 

5. Remove the mounting screws from the top of the 
appropriate pushrod assembly (Figure 83) and slide 
the assembly out the rear in a straight line. Use care 
to avoid losing pushrods out of their slots, and avoid 
rl .......... nn'~nn' +-ha lnro"+-~nn' +-annnc nn thA hnttnrn nf thA 
'\...LU..l.l..lU5..L..l.l.5 \..I.~"'" .&.v""'''''\..&..&. ... o \,."'-".1. ... "-'.&.."" "".1.,& ..... .&"" .....,'-'''' .. _ .......... '-'.&. ... .&. ... -

guides. 

B. Remove the three screws at the rear of the assembly 
with the steel backup plate down. Separate the 
plates carefully to get at the desired pushrod. Keep 
pushrods not being changed in their original slots. 
Any change may affect print registration. 

To replace the pushrods: 

1. A very light film of Molykote G (part 357830) should 
be applied to the pushrod, guide, and cover. Do not 
leave more than a very light film on these parts. 

2, Pla~p. thp. nnshrod in nosition and nut thp. O'l1idp.s - ----- ---- .1.- ----- - - - --- ,L- - - - - -- - .L --- ---- 0-----

and backup plate together, making sure all holes 
line up. Be sure to install the backup plate with its 
cut corner oriented as shown in Figure 83. This 
places the close tolerance Hat side against the push­
rod guide plate. 

3. Replace the screws that hold the backup plate to 
the guides. Be sure the pushrods are in place, then 
tighten the screws. 

4. Place the assembly on the mounting bar with the 
tenons in the locating slot. The tail of the rear tenon 
must be against the bar. 



5. Check that all pushrods are in position. 

Warning: When installed on the mounting bar, the 
shanks of the pushrod ends must be outside the guides at 
both ends of the guides.) Now insert the mounting screws 
and tighten securely. 

6. Replace the mounting bar in the hammer unit. Make 
sure all pushrods operate freely. 

7. Pivot the magnet mounting plates closed, and secure 
them. 

8. Attach the covers, and replace the hammer unit in 
the machine. 

9. Run the printer tests, check print registration, and 
adjust if necessary. Refer to Individual Hammer 
Flight-Time Adjustment. 

Ribbon Unit 

With the exception of the skew correction mechanism, 
all service procedures for the Model 3 ribbon unit are 

the same as for the Model 2. Refer to the first section 
of this manual: IBM 1403 Printer Models 1, 2, 3, 4, 5, 
and 6. 

Skew Correction Mechanism 

Sense Lever Switch Ad;ustments 

Adjust the switch to operate when the stud on the 
sense lever (Figure 84) rests on the switch plunger. 
The plunger must not bottom. 

Gear Switch Ad;ustment 

Position the switch to operate when the gear roller is 
on the switch plunger. The switch plunger must not 
bottom. 

Switch 1 and 2 Ad;ustment (Roll-Pin Type) 

1. Rotate the eccentric shaft (Figure 85) so the rollpin 
is actuating the switch. 

~ ;' 

, V Stud 

Sense Lever 

Gear Roller 

Figure 84. Sense Lever and Switches 
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Motor 

Roll Pin Type 

Figure 85. Skew Correction Drive 

2, Adjust the location of the switch so the plunger just 
bottoms when a .010" feeler gage is placed between 
the plunger and the rollpin. 

Switch J and 2 Adjustment (Cam Type) 

1. Rotate the eccentric shaft (Figure 85) so the cam is 
actuating the switch. 

2. Adjust the position of the switch so when the 
plunger bottoms, there is .015" between the plunger 
and the high portion of the cam. This is to insure 
that the cam is not driving the plunger against its 
stop. 

Pivot Plate Eccentric-Shaft Adjustment 

This adjustment provides the initial setting for the 
eccentric and the pivot plate. 

1. Important: Position the ribbon reverse lever so the 
upper ribbon spool is driving. 

2. Loosen the eccentric shaft setscrews that hold this 
shaft to the motor shaft. 

3. Rotate the shaft so the eccentric positions the top 
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Motor 

Cam Type 

of the nivot nlate and unner left ribbon snool as far 
~.L .L.L ... 

to the front as possible. 

4. Tighten the shaft setscrews. 

Roll-Pin Collar Adjustment 

1. Make the eccentric shaft adjustment first, and leave 
it so the upper left ribbon spool is to the front as 
far as possible. 

2. Loosen the roll-pin collar setscrews (Figure 85) and 
rotate the collar until switch 2 is just transferred 
(N/C points, opened). Be sure the collar is aligned 
properly with both switches. 

3. Tighten the setscrews. 

Note: This adjustment provides for maximum skew cor­
rection. For less correction, adjust the collar to operate 
Switch 2 either earlier or later. 

Switch-Cam Adjustment 

1. Make the eccentric shaft adjustment first, and leave 
it so the upper left ribbon spool is to the front as 
far as possible. 

2. Loosen the setscrews in the cams (Figure 85) and 
rotate cam 2 until switch 2 is just transferred (N/O 



points, opened). Be sure the cam is properly aligned 
with the switch. Tighten the setscrew. 

3. Turn the eccentric shaft 1800 (upper left ribbon 
spool as far as possible to the rear). Rotate cam 
1 until switch 1 is just transferred (N/O points, 
opened). Tighten the setscrews. Make sure the cam 
is aligned with the switch. 

Note: These adjustments provide for maximum skew cor­
rection. For less correction, adjust the cam to operate switch 
2 either earlier or later. 

Print Quality Adjustments 

Refer to 1403 CE Memo Service Aid No. 8l. 

Aligning the Hammer Unit to the Paper Path 

1. Open the T -casting. 

2. Rotate the eccentric screw, one on each side of the 
hammer unit, to remove the vertical clearance be­
tween the hammer unit and translating frame. 

3. Back off on the eccentric screw slightly so the ham­
mer unit can slide horizontally front to rear with no 
binds and the least amount of vertical play. 

4. Move the left upper and lower tractors to a point 
opposite the left hammer unit locating block (see 
Figure 82). 

5. Move the right upper and lower tractors to a point 
opposite the right hammer unit locating block. 

6. Examine the tractor paper guides carefully. If they 
are bent or deformed and are not Hat against the 
tractor casting, remove and straighten them. It may 
be helpful to induce a slight bow in the guides (top 
and bottom arc toward the rear) so when they are 
remounted, they will be Hat. 

7. With the tractor doors open, place the special 
Model 3 alignment tool (part 452457) vertically 
against the tractor paper guide plates (Figure 86). 
The projection in the center part of the tool is .041". 

8. Check for correct clearance between the forms path 
and the hammer-unit locating blocks at both sets of 
tractors. Use light pressure to take up the clearance 
between the tractor and the tractor mounting bar 
without causing any deflection. The contact be­
tween the tool and the locating blocks must be light. 

9. Adjust the hammer unit bushing stops (see Figure 
87), to bring the locating blocks into visible contact 
with the center portion of the tool. 

a. Loosen the two allen-head hammer unit assembly 
mounting screws. 

h. Loosen the two bushing-stop locknuts. 

Note: Wrench (part 856481) is available for this nut. 

c. Turn the hushing stops as much as necessary in 
the desired direction. 

d. Tighten the bushing-stop locknuts and the 
mounting screws and recheck the adjustment at 
both sets of tractors. 

1403-3 

Figure 86. Hammer Unit to Paper Path Alignment 
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Figure 87. Hammer Unit Assembly 

Aligning the Train to the Hammers 

(Horizontal T -Casting Positioning) 

Before this adjustment is made, the hammer unit must 
be located correctly front to rear (refer to Aligning the 
Hammer Unit to the Paper Path). Also, the cartridge 
and movable base must be adjusted correctly on the 
T-casting (refer to Movable Base Adiustments). 

1. Check for any foreign material between the strike 
plate and the T -casting. 

2. Remove the ribbon, and. set the forms thickness 
lever on .019". 

3~, Insert the .100" rod end of the tool (part 452457) 
at the left end of the cartridge between the ham­
mer locating block (see Figure 82) and a type slug 
with wide characters (Figure 88). 

4. Decrease the forms thickness setting until a light 
drag on the tool is obtained. If the clearance is 
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Pivot 

Magnet Mounting Plate 
Holding Screw (2) 

I!J r 1.1 ~ c;ccenrnc ;)crew 

W '\. Magnet Mounting Plate Pivot 

correct, the thickness control should he at .011" 
setting. 

5. Using the same type slug, repeat steps 3 and 4 at 
the right end. 

1403-3 
11./ Alignment Tool (452457) 

r Train Type Slug 

11 

Locating Block 

.100" 

Figure 88. Train-to-Hammer Unit Positioning 



6. If the clearance is incorrect on the right end of the 
T -casting, perform step 7. If the clearance is in­
correct on the left end of the T -casting, perform 
step 8. 

7. To adjust the right end of the T-casting, loosen the 
setscrew on the inside lower end of the T -casting 
hinge pin. Close the T -casting and loosen the other 
locking setscrew which is accessible with the T­
casting closed. Rotate the T -casting hinge pin until 
a light drag on the tool is obtained at .011" thick­
ness. Lock the hinge pin with the setscrew. 

8. Adjust the left end of the T-casting by loosening 
the locknut and positioning the adjustable stop 
stud until a light drag on the tool is obtained at 
.011" thickness. 

Note: Following Steps 7 and 8, the .100" dimension be­
tween the hammer blocks and the train should be re­
checked at both ends of the cartridge. 

9. The T -casting latch may require adjusting for suffi­
cient tension of the casting on the stop stud to 
maintain the T -casting latched. Loosen the two 
holding screws at the side of the latch, and adjust 
the allen-head screw from the rear of the printer. 

10. Tighten the T -casting hinge pin locking screw on 
the inside of the T -casting. 

11. Make a final check with the tool at both ends for 
proper setting. Readjust if necessary. 

Impression Control Bar Adjustment 
Note: This adjustment may be done in or out of the machine. 

1. Set the density control to A, if adjusting in the ma­
chine. (The density control automatically returns to 
the A-setting when the hammer unit is removed.) 

2. Check, and adjust, if necessary, the .047" location 
of the impression control bar. Use tool (part 452457) 
and measure between the front edge of the impres­
sion control bar and the front edge of the hammer 
unit locating block (see Figure 82). Adjust the po­
sition of the impression control wedges to get the 
.047" dimension (Figure 89). Check both ends. 
Loosen the wedge holding screw and insert a screw­
driver into the wedge slot to move the wedge. 
Tighten the holding screw. 

Forms Compressor Adiustment 

Raise the translating frame as high as possible, if ad­
justing in the machine. Adjust the setscrew in the bot­
tom of the form compressor to bring its front edge 

Impression Control Bar 
.041 

1403-3 .047 
Alignment Tool (452457) 

Hommer Unit 
locating Block 

Figure 89. Impression Control Bar Positioning 

.032" from the front edge of the impression control bar 
in a horizontal direction. Use tool 452457. Lay the cut­
out end on the impression control bar, with the .032" 

. edge adjacent to the compressor (Figure 90). Make the 
adjustment while applying finger pressure in a vertical 
direction to the bottom of the compressor to remove 
clearances in the pivot pin area. 

Timing Disle Transducer Adjustments 

1. Remove the ribbon and cartridge. 

2. Remove the transducer and gear cover. 

1403-3 Alignment Tool (452457} 

Compressor 

Adjusting Screw 

Figure 90. Form Compressor Adjustment 

Impression 
Control Bar 
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3. Loosen the transducer-holding screw, and position 
the transducer (Figure 91) so the minimum clear­
ance between the transducer and the closest portion 
on the disk is .001" to .002". Check for the closest 
portion by rotating the disk. Do not adiust while the 
disk is turning under power. A greater air gap may 
cause home-pulse resolution problems even though 
the output is adequate. 

4. Operate the printer and check the output of the 
transducer with the disk rotating (1714 rpm). The 
voltage output should be between 50 and 150 milli­
volts measured at SA 1, pin B or D to dc ground 
(pin J). Measured across the transducer (across B 
and D), the output should be between 100 and 300 
millivolts. 

Normally the transducer output wave shape as 
seen at pin B of SA-l is like Figure 92. However, 
the transducer leads at pins Band D of SA-l may 
be interchanged to obtain a rise time of .5 micro­
seconds or less, at the output of the differential 
amplifier in the control unit. 

5. If the condition in step 4 is met, proceed to step 7. 

6. If the condition in step 4 is not met, do one or more 
of the following: 

a. Recheck the disk-to-transducer clearance, step 3. 
Move the transducer closer to .001" clearance if 
the output is slightly low. 

b. Check for loose wire connections. 

c. Replace the transducer and repeat the adjust­
ments. 

7. After the transducer air gap and output are properly 
adjusted, check the overall print timing by one of 
the following methods: (Refer to Figure 93.) 

Waveform as seen at Pin B of 
SA-l, using a direct probe. 

Vertical - 50 millivolts/division 
Horizontal - 100 microseconds/division 

Figure 92. Transducer Output Waveform 

Horizontal 
Registration 

Figure 93. Print Registration 

Method 1 

I 

Vertical 
Registration 

"T" Casting 
Jackscrew or 
Chock Block 

Transducer Timing or 
Individual Magnet 
Assembly 

a. Place four-part paper in the printer. 
b. Load all H's, W's, or M's into storage for printing. 

c. Program for print and branch. 
d. Select 8lines-per-inch carriage mode, and set the 

print density control knob at C. 
e. Set the forms thijlmess lever at .012", assuming 

the four-part paper is .012" thick. If a micrometer 
is available, determine the exact thickness of the 
form, and set the forms thickness lever to that 
setting. 

f. Run the printer and print 10 to 20 lines. 
g. Examine the fourth copy. The outline of each 

hammer and the relative position of each printed 
character to the hammer can thus be examined 
and evaluated. 

h. Rotate the transducer timing adjusting screw 
(Figure 91), and recheck the printing until the 
maximum number of printed characters are cen­
tered on the hammer impression marks. 

Method 2 

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

b. Load all H's, W's or M's into storage for printing. 
c. Remove the ribbon. 
d. Latch the T -casting closed. 
e. Set the forms thickness control lever at .004". 
f. Set the print density control knob at C. 
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g. Print one line. 
h. Open the T -casting. 
i. Remove the forms, and observe the imprint of 

the characters on the face of the hammers. The 
relative position of each printed character to the 
hammer can thus be examined and evaluated. 

j. If a majority of the characters are centered on 
the face of the hammers, the transducer adjust­
ment is proper. If this is not the case, adjust the 
transducer with the timing adjusting screw (Fig­
ure 91) and repeat the printing check until it is. 

k. Use extreme care when wiping the carbon off the 
hammer faces. Keep lint and other foreign ma­
terial from getting between the hammers. 

8. \Vhether method 1 or method 2 is used, adjust indi­
vidual hammer positions for centering by use of the 
hammer-magnet assembly eccentric adjusting tool. 
Refer to Individual Hammer Flight-Time Adjust­
ment. 

Note: If necessary, additional timing adjustment can be 
obtained by shifting the movable base. Refer to paragraph 
2e under Movable Base Adjustments (Cartridge Removed). 

pes Transducer Adjustment 

On machines equipped with the preferred character 
set feature, first perf~rm the Ir;itial idler to Drum-Gear 
Mesh. 

Initial Idler to Drum-Gear Mesh 

1. Set the drum gear so the drive key is toward the 
paper (rear of machine) and at 90° to the plane of 
the paper when viewed from the top with the T­
casting closed. 

2. Set the pointer to the center of its adjustment slot in 
the idler gear. 
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3. Mesh the idler gear to the drum and motor gear, 
holding the drum gear in the position of step 1, so 
the pointer is about 8° from horizontal toward the 
front of the machine, as viewed from the top. 

pes Transducer Output 

1. The air gap between the pointer (see Figure 91) and 
the transducer should be .0015" to .0045". ~10ve the 
transducer to obtain this adjustment. 

2. With the pointer on the train-drive idler gear oper­
ating continuously, the peak-to-peak output of the 
transducer must be 2V minimum. Refer to Figure 
55 for a picture of a similar waveform. 

3. With the pointer operating continuously, the ampli­
fied output (at terminal 1 on the amplifier) should 
be a minimum of -8V with a 2- to 30-microsecond 
rise time and a 1- to 30-microsecond fall time. 

Note: Reversal of the transducer leads '.vill alter the pulse 
length. 

4. The home PSS (PSSl) pulse must occur completely 
within the select gate that is formed in the system 
to which the printer is attached (Figure 94). 

If PSS1 occurs outside the,home seleCt gate, ad­
just the pointer on the idler' gear. Recheck the air 
gap before starting the machine to prevent damage 
to the transducer. For a greater adjustmeI\t, change 
the idler gear mesh by one tooth.' . 

Home seled=1.2 ms To 2.0 ms-==l .... __ _ 

pss 111 

---J l- 5 lJS to 120.LIs 

Figure 94. PSSI Timing 



Print quality is an important consideration with any 
mM 1403 Printer. However, where the output of a 1403 
is used for input to an optical-character-recognition 
system, quality of printing becomes a prime consider­
ation. 

This is because an IBM 1403 Printer that is producing 
printing that is entirely satisfactory to customers who 
are visually reading the output may not be producing 
printing with the characteristics needed for low reject 
rates in reading machines. 

Printing Characteristics Defined 
Some of the terms in this manual are unique to the sub­
ject of print characteristics. Definitions of these terms 
follow. 

Average Edge 

The typical edge· of a printed character is not a straight 
line. The term average edge is defined as an imaginary 
line that bisects the edge irregularity (Figure 95). 
Average edges of characters need to be clearly indi­
cated because of the way in which the character recog­
nition-logic of the optical-character reader is designed. 

Stroke Width 

A stroke is a portion of a character (Figure 96). It can 
~ be a vertical, horizontal, curved, or slanted segment. 

:.·SJr.oke.width is the distance between the average edges 
'~~f the stroke. 

Density 

"'Density, or ink coverage, is the blackness of a charac­
. ter. This. is determined visually by comparing the 
character to a comparative density chart. 

Figure 95. Average Edge and Stroke-Width 

Print-Quality Concepts 

Contrast 

Contrast is the difference in density measurement be­
tween the character and the background area. This can 
also be defined as the difference between print reflec­
tion from the printed character and background reflec­
tion from the surface of the document. 

Extraneous Ink 

Extraneous ink (or other particles) is any spot appear­
ing within the reading area not between the average 
edges of the character. This condition (Figure 97) can 
be caused by streaks, smears, or splatter. No extrane­
ous ink (or particle) whose area is equal to or greater 
than a half-cell area is acceptable (Figure 98). 

Phantom Printing 

Phantom printing means printing an unwanted charac­
ter that is the next one in sequence on the chain .150" 
away from the desired character. 

Voids 

A stroke void in a character (Figure 99) is a light spot 
that is completely surrounded by ink and is vis able to 
the experienced eye without the aid of a magnifying 
device. A character void is a light spot that is not com­
pletely surrounded by ink and is visable to the~e~~: 
enced eye. . . -" 

Slur 

A slur is ink that is not a part of the average character 
outline. Smears, phantom printing, etc., are also in­
cluded in this category. 

Print.Qualify Measuring Devices 
At present, two types of gages are available for meas­
uring print quality. 

-:- --\- -

----- : L-(D 
I 

... ----(2 
I 

i~ ----_1 ____ -

Figure 96. Character Stroke 

The three strokes that make up 
the character "One " are drawn 
by the datted lines. 
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Figure 97. Extraneous Ink 
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407 - 1 Cell Areas 

Because the extraneous- ink blotch 
in cell area 1 is less than half the 
Of"ea of the cell. it will not be 

(Drecognized and; therefore, is 
acceptable. 

The ink blotch in cell area 2 
is greater than half the ceii area 
and is not acceptable. 

CD This also applies to the "stringing 
out" of characters. 

NOTE: 40lE-1 cell area = 
. 01875" x .01875". 

Figure 98. Extraneous Ink and Cell Areas 

Stroke Void 

Character Va;d ~ _ _ .-

'--' 

Figure 99. Voids 

Figure 100. Pocket Comparator 
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Pocket Comparator 

An integral part of this device (part 451595) (Figure 
100) is an engraved reticle containing the outlines of all 
the readable characters plus the outline of the permis­
sible size of extraneous particles. Figure 101 illustrates 
the 407-1 reticle (part 451597). A 407 E-1 reticle (part 
451596); and a 1428 reticle (part 451995) are also 
available. With this device you can observe whether 
the confines of the character are within the minimum 
and maximum character-stroke widths. Detailed in­
structions accompany this device. As optical-character 
readers are developed to read other fonts or characters, 
appropriate comparator reticles will be provided. 

Document-Registration Gage 

The document-registration gage (Figure 102) can be 
used to: 

1. Locate printing properly on the document. 
2. Check the character shape and stroke width. 
3. Determine whether any extraneous particles are in 

the character-sensing strip (reading band) . 
4. Check for nne skew (printed nne must be parallel 

to the base line ± 2°). 

5. Check for proper character pitch and spacing 
(maximum character pitch is ten characters per 
inch). 

6. Check the printing for proper vertical and hori­
zontal registration. 

( 
\ 

\. 
\ 

) 
407·1 

Figure 101. Pocket Comparator 407-1 T-Reticle 



Figure 102. Document Registration Gage 

7. Check preprinted vertical field marks for proper 
size and placement (a character cannot be located 
closer than .1()(),' to a preprinted field mark). 

8. Check for proper layout and any mark-reading 
formats. 

9. Check the relationship of the timing mark to the 
marking zone. 

10. Define minimum clear areas between mark-read 
columns. 

11. Permit measurement of dimensions and placement 
of the timing mark. 

12. Check pen and pencil marks in the mark-read col­
umn for size and placement. 

Specific instructions accompany the gage. The docu­
ment-registration gage for the mM 1418 is part 451590; 
for the mM 1428, part 451990. By using the pocket 
comparator and the document-registration gage, spe­
cific print faults can be identified. Be especially ob­
servant of stroke width. 

Character-stroke width should measute .010" through 
.018", except that a maximum of 25% -of the stroke 
can range from .008" through .022". This recognizes 
that ribbon printing, when viewed through a magni-

7 8 IWIwtOTH 9 . , 

'j:;lf,dddd 

fier, appears ragged and lacks sharpness of edge defi­
nition. Figure 103 illustrates character-stroke-width 
conditions. 

t TI-----------------. 
o 9!! Average stroke width is at least 
o CS .010" but less than .019" 

.. L--------------------------
Acceptable 

r --A~e~~~ ~rd:e-w~d-;"-i: :010", with less than 
8 25% of the edge falling between .008

11 
and 

• .010". JL ________________ _ 

! 
(:) 

o r 
Figure 103. Stroke-Width Conditions 
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Printer Checks and Adjustments to Meet 
Optical-Reader Requirements 
The following procedure is suggested whenever the 
output of a particular IBM 1403 Printer is to be used for 
optical-reader input. Some of the steps are obvious, 
and for this reason may be easily overlooked. All the 
steps are mentioned because they are the factors that 
have the greatest bearing on print quality. 

For aid in diagnosing specific print problems refer 
to Specific Print Problems and Their Cure. 

Correct Font 

1. Remove the ribbon and cartridge from the machine. 

2. Check the font. It must meet the requirements of 
the optical-character reader being used. The IBM 

1418 Optical Character Reader currently is de­
signed for use with either the 407-1 or 407 E-1 style 
(selectively, not both). An easily identifiable char­
acter is the 4, which has a definite left m right 45° 
stroke on the left-hand segment. The IBM 1428 has 
its own style font. 

Type Cleanliness 

The type slug must be clean and free of loading in 
the lakes of characters such as 8 or O. Check for pits or 
breaks in type faces. Clean the types that are dirty or 
1 __ .1_.1 ___ !LL _!1 L __ __ !_L! __ _ 11 _L ____ L ___ ___ ! __ L .L.. __ _ 

luau~u WIUl UU UY !:'ll11Ullg au \':l1ala\':l~l~ agall1~l lyl'~ 

cleaner (see On-Cartridge Cleaning). If the type is 
extremely dirty, perform Off-Cartridge Cleaning. 

Chain Tension 

l. Hold the cartridge with the printing side up. 

2. Move the chain about two passes in the normal run­
ning direction to be sure that the chain assumes a 
natural sag from the center plate. 

3. The slugs in the center of the cartridge should hang 
out ){l' (+ .020", - .OO<Y') to assure proper chain 
tension (see Figure 26). 

4. Adjust the cartridge on current machines by ioosen­
ing the jam nut and turning the idler adjusting 
screw. 

Cartridge Mounting 

Use care when installing cartridges that are mounted 
with four cap screws (standard cartridge). Move the 
cartridge toward the front of the machine while tight­
ening the screws. This prevents possible change of the 
hammer-to-cartridge relationship if the cartridge loos­
ens for any reason. The interchangeable cartridge is 
self-aligning. 
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Excessive Oil and Ink 

Wipe off all excess oil, ink, etc. from the cartridge, 
T -casting, and ribbon shield. 

Observe the quantity of oil imparted to the ribbon 
from the chain-lubrication system. A nominal amount 
of oil does not greatly affect the print quality. Exces­
sive amounts, however, cause a definite problem be­
cause of the growth in stroke width and fuzzy edges 
of the printed characters. If excessive oil is present in 
the ribbon or around the print area in general, observe 
the following: 

l. Remove the obsolete lubricator for the chain motor 
when the bevel-gear drive is installed. 

2. Use care when filling the chain reservoir or when 
oiling the ribbon-drive motor. Oil can drip because 
of a pressure buildup in the motor. 

3. If the chain throws an excessive amount of oil, 
form the wiper (part 474083) so it just touches the 
back of the chain. Refer to Chain Lubricator Ad­
justment. 

Paralleling the Forms Path, Hammers, and Types 

To obtain even print density across the entire line, the 
forms path, hammers, and types must be parallel. 
Check and align as directed in Aligning Hammers to 
Paper Path, Horizontal T-Casting Positioning (Chain 
to Hammers), and Aligning the Train to the Hammers 
(Horizontal T-Casting Positioning). 

Ribbon Shield 

Check the adjustments of the ribbon shield in accord­
ance with the section Ribbon Shield and Print-Line 
Indicator Adjustment. 

Timing and Density Adiustment 

Adjust in accordance with the sections Print-Timing 
Dial and Adjusting Individual Hammer-Magnet As­
semblies for Timing and Density. 

Specific Print Problems and Their Cure 

Density Variation 

This can appear in many different ways: 

l. When irregular sections or spots appear more 
dense (Figure 104), look for excessive oil in the 
ribbon. Refer to Excessive Oil and Ink. 

2. Sometimes when changing from short-line printing 
to a longer line, the characters at the beginning 
and end portions of the line of print are more 
dense than those at the center of the document 
(Figure 105). This can be caused by the unused 
(more heavily inked) portions of the ribbon. 
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Figure 104. Density Variation (Irregular) 

3. The ribbon shield may be damaged or out of ad­
justment. Refer to Ribbon Shield and Print-Line 
Indicator Adjustment. 

4. If density variations exist in groups of 22, check 
the corresponding impression-control pads. 

5. Worn magnet-armature pivots can cause difficulty 
in timing and density. This requires replacement 
of the magnet-and-yoke assembly. 

6. The hammer-magnet coils can come unglued from 
the yoke. This can cause light density and late 
timing. 

7. A broken or damaged strip residual can cause den­
sity variation. A worn residual on a machine with­
out the strip residual requires installation of field 
B/M 485145 or B/M 485348. 

8. When replacing an armature on a machine that 
has strip residuals, beware of old-style armatures 
with the individual residual. The old-style arma­
ture can be used if the individual residual is first 
removed. 

9. Loose platen bond. This can cause light printing 
at either or both ends. To check: 

a. Remove the chain cartridge. 
b. Remove the cartridge bottom guide plate. 
c. Press on the platen. If oil oozes from between 

the platen and its bond, replace the cartridge. 
(When pinned cartridges are used, replace only 
the cartridge center-bar assembly.) 

10. Check for sticky oil and dirt on the hammer re­
bound damper bar and the armature tail where 
they meet. This can cause highly intermittent late 
timing or light density the first time a hammer is 
used after a period of no use. The damper bar is 
easily removed from the rear of the machine for 
cleaning. 

11. Improper chain tension. Refer to Lower Plate-to­
Cartridge Reassembly. 

12. Check for proper setting of the density lever and 
the timing dial. Check for proper forms insertion. 

13. A fading across the print line indicates that the 
hammer unit is not parallel to the chain cartridge. 
Refer to Horizontal T-Casting Positioning (Chain 
to Hammers). 

14. Hammer splay (change in clearance from hammer 
to hammer). Replace the individual hammer as­
semblies to correct a splayed condition. Do this 
before timing and density adjustments. (See Ad­
justing Individual Hammer-Magnet Assemblies for 
Timing and Density.) 

15. On difficult-to-analyze erractic-print-density prob­
lems, inspect for worn chain-drive gears (excessive 
backlash) or a worn chain-drive sprocket or drive 
key. If certain hammers or groups of hammers ex­
hibit timing problems only on certain characters; 
inspect for a damaged or defective timing disk. 

12223242526272829202-2on2-20?928272625242322217184 

12223242526272829202-2on2-202928272625242322217184 

12223242526272829202-2002-202928272625242322211184 

12223242526272829202-2002-202928272625242322217184 

12223242526272829202-2002-202928272625242322211184 

12223242526272829202-2002-202928272675242322211184 

12223242526272829202-2002-202928272625242322217184 

Figure 105. Density Variation 
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Light Tops or Bottoms 

If all characters that are printed have light tops or 
bottoms, look for tilting of the hammer unit while 
you tighten the locking bolts. 

Check the hammer mounting bar. Inspect the sur­
face that seats against the hammer unit for burrs or 
foreign matter that would prevent proper seating. 

Heavy Stroke Width 

Figure 106 sho\vs an example of heavy stroke width 
and extraneous particles. This condition is most preva­
lent in early ribbon life. You can compensate by using 
a lighter impression during early stages of ribbon life. 
This causes lighter printing on carbon copies of mul­
tiple documents. (The original is used for optical­
character sensing.) 

Light Stroke Width (All Characters) 

Figure 107 shows an example of light or narrow stroke 
width. This occurs at the end of ribbon life. 

Light Stroke Width (Individual Hammen) 

Figure ,108 is an example of light or narrow stroke 
width at the left edge of individual characters, column 
2 of each line. Correcting this condition requires indi­
vidual hammer timing adjustment. Refer to Adfusting 
Individual Hammer-Magnet Assemblies for Timing 
and Density. 

Phantom Printing 

Refer to the area marked A in the enlargement (Fig­
ure 109). This occurs because of the stiffness of the 
document. It is encountered when printing on card 
stock or other heavy forms. Adjust the paper guides 
and use a lighter-inked ribbon to minimize phantom 
printing. 
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16263646566676869606-6-60a6-6-606 

16263646566676869606-6-6a06-6-606 

16263646566676869606-6-6a06-6-606 

Figure 106. Heavy Stroke-Width 

111111111111111111111111111111111 

11111111111111111l1111l1111111111 

11213141516171819101-1001-1019181 

112131415161 (1819101-1001-1019181 

Figure 107. Light Stroke-Width 

-05555555555555555555555555555555 

-05555555555555555555555555555555 

-015253545556515859505-50a5-50595 

-015253545556575859505-5aa5-50595 

-015253545556575859505-5005-50595 

Figure 108. Light Stroke-Width (Individual) 

Slur 

Refer to the area marked B in the enlargement (Figure 
109). This is caused by hammer-chain speed relation­
ship and the weight of the document used. This con­
dition is accentuated when card stock or other heavy 
stock is used. Adjust the paper guides for minimum 
slur. 

Wavy Printing (Horizontal Misalignment) 

To correct faulty spacing, skipping, or horizontal align­
ment, refer to Carriage Adfustments. 



11213141516171819101-1001-101918111915141312110036 

11213141516171819101-1DOI-101918111915141312110036 

11213141516171819101-1Dol-101918111915141312110036 ~ 

11213141516171819101-1Dol-101918171915141312110036 

11213141516171819101-1001-101918111915141312110036 

11213141516171819101-1Dol-101918111915141312110036 

11213141516171819101-1DOI-101918111915141312110036 

12233242526272829202-2002-20292827262524232221 

Figure 109. Phantom Printing and Slur 
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Locations and Voltage Specifications 

Voltage 

The carriage motor, the type-chain drive motor, and 
the hammer blower motor are 208-230 volts ac 3-phase 
motors. Warning: Be careful of this voltage. 

Voltage Variation 

When connected to the system, the printer must con­
tinue to perform all specified functions within the fol­
lowing voltage ranges: 

Line Voltage ± 10%. 

-60V dc +4% at component using voltage 

- 6V dc 

+ 6V dc 

-12V dc 

+12V dc 

-20V de 

Serial Plate 

±4 % at component using voltage 

±4 % at component using voltage 

±4% at component using voltage 

+4% at component using voltage 

This is mounted on the top surface of the right cover 
frame. 

Ground 

The ground connections are made at the left front 
corner of the cover frame. 

Connecton 

The two signal connectors and one power connector 
enter the printer at the left. 

Resiston 

These are at the rear of the printer at the upper right 
above the hydraulic unit. The carriage resistors are on 
a heat sink behind the hydraulic unit. 
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Mainline Switch (AC Power) 

This is at the left rear corner of the cover frame. Cau­
tion: Use this switch to condition the printer. Operate 
it only when the system power is off. It does not re­
move all dc voltages. 

Convenience Outlet 

This is available from underneath at the rear of the 
printer. 

Terminal Blocks 

TB-I, IO-position terminal; rear cover frame. 

TB-2, B-position terminal; in hydraulic reservoir. 

TB-3, 3-position terminal; on printer casting at upper 
left. 

TB-4, for hammer magnet; (when installed, blower). 
T"R_:l 9._no"lltion tprTTlln!:ll. on ... lhhon_rh·ivpo 11t'lit - - -, - .1:"'- ....... ~- ...... -..-.................... _ ... , _ ............ _-_ ..... -... ... .., "'"' '-Ao ............ . 

TB-6, 4-position terminal; on ribbon-drive unit. 

TB-i, 6-position terminal; on T-casting at left rear. 

TB-B, 2-position terminal; on T-casting at left rear. 

TB-9, on manifold assembly, right side of machine (50 
cycles only). 

TB-IO, 5 positions, on translator frame, behind upper 
tractors. 

TB-II, 5 positions, on translator frame, behind lower 
tractors. 

Thermiston 

All 1403 printers have thermistors. Electrically they are 
in series with the print hammer magnets and are in the 
response (return) side of the line. Physical locations of 
the thermistors vary with the models. 

In numeric machines, they are at the front left of the 
printer. 

In the Model 3, they are mounted on the hammer 
unit paddle card connectors. 

On Models 1, 2, 4, 5, and 6, they are near the left 
side frame at the rear of the machine. 



Oscilloscope Waveform Charts Appendix 

Use these charts to record read-head output, tach-generator scope traces, or other oscilloscope readings. 
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Figure 110. Oscilloscope Waveform Charts 
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Prin' Troubleshooting Reference Chart 

1 1 1 
2 2 2 
3 3 3 
4 4 4 
5 5 5 
6 6 6 
7 7 7 
8 8 8 
9 9 9 

10 0 10 
11' 11 
12 @ 12 
13 / A 1 
14 S A 2 
15 T A 3 

2 2 

3 3 

4 3 

5 4 
I 

6 5 

7 5 

8 6 

2 

3 

2 
I 

3 

2 

23 U 2 

24 V 3 

25 V 

26 W 2 

27 X 3 

I 
28 X 

29 y 2 

30 Z 3 

45 P 3 

46 P 

47 Q 2 

48 R 

49 R 

II 
50 -

51 $ 

52 $ 

3 

2 

3 

67 

68 & 2 

69 3 

70 

71 a 2 
I 

72 3 

73 

74 2 2 

89 @ 2 

90 I 3 

91 / 

92 S 2 

93 T 3 

94 T 

95 U 2 

96 V 3 

111 L 3 

112 L 

113 M 2 

114 N 3 

115 N 

I 
116 0 2 

117 P 3 

118 P 
16 U A 4 
17 V A 5 9 7 3 31 Z 1 53 * 2 75 3 3 I 97 V 1 119 Q 2 

Il~ I ~ I ; ~111O 171 11321 + 1211541 A 131176131 119s1 w 12111201 R 13 1 

m I ! 1 ~ I~ 1111 Is 12 11
33

1. 1
3 

11551 A I 1177141 211
99

1 x 1
3 

111211 R I I 
23, A 11 12 9 3 34 1 56 B 2 78 5 I 3 100 X 1 122 - 2 
24 % A 12 
25 J B 1 13 9 35 % 2 57 C 3 79 5 101 Y 
26 K B 2 
27 L B 3 14 0 2 36 J 3 58 C 80 6 2 102 Z 
28 M B 4 
29 N B 5 15 II 3 37 J 59 0 2 81 7 3 103 Z 
30 0 B 6 
31 P B 7 16 , 38 K 2 t:IJ E 3 82 7 104 + 
32 Q B 8 
33 R B 9 17 @ 2 39 L 3 61 E 83 8 2 105 , 
34 - B 10 
35 $ B 11 

1

36 * I B 12 
37 A AB 1 

18 1 / 1 3 1 40 1 L 1 1 1 62 1 F 1 2 184 1 9 I 3 1106 1 I 1 

191 / II 1141 1 M 1
2

11
63

1 G 1
3

11
85

1
9

1
1 

11
107

1 % I 38 B AB 2 
39 C AB 3 
40 0 AB 4 
41 E AB 5 

20 S 2 I 42 N 3 64 Gil 86 0 I 2 108 J 

2 123 $ 3 

3 124 $ 

125 * 2 

2 126 A 3 

3 127 A 

131 0 2 
42 F AB 6 
43 G AB 7 
44 H AB 8 
45 I AB 9 
46 & AB10 
47 • ABll 

481 a I AB12 

21 T 3 I 43 N 1 65 H I 2 87 , I 3 109 J 

1 niT I 11«1 01 2 11 66 11 13 \lsa\, \ \\110\ K \211 1321 E 13 1 

t 

This table shows scan on which a particular character will print in position 1 with 
Print Start tied to Horne Pulse. 

Figure 111. Characters Printable during Subscans 1, 2, and 3 of Print Scan 1 
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Acoustical Dampener Device ................................................ 29 
Adjusting Individual Hammer-Magnet 

Assemblies for Timing and Density................................ 41 
Aligning the Hammer to the Paper Path ........................ 38, 89 
Aligning the Train to the Hammer ........ .............................. 90 
Appendix ................................................................................ 103 
Auxiliary Ribbon - Correction Device ................................ 47 
Average Edge ................ .......................................................... 95 

Base Adjustments and Removals ........ ................ .................. 72 
Bevel Gear Unit Lubrication ................................................ 36 
Bypass Needle-Valve Adjustment (Pencil Trace) ................ 60 
Bypass Needle-Valve Adjustment (Tach-Generator) ............ 64 

Carriage Adjustment with the Tachometer-Generator ...... 63 
Carriage Adjustments ............................................................ 57 
Cartridge Disassembly . ........ ....... .... ........ ................ ................ 75 
Cartridge Gear Replacement ................................................ 77 
Cartridge Interlock Switch .................................................... 81 
Cartridge Mounting .................................... ............................ 98 
Center and Upper Plate Reassembly .. ............ ....... ............... 33 
Chain Cartridge Disassembly (Out of Machine) .............. 31 
Chain Cartridge Removal ...................................................... 30 
Chain Cleaning ...................................................................... 31 
Chain-Lubricator Adjustment ................................................ 37 
Chain Tension ........................................ ................................ 98 
Chain-to-Cartridge Reassembly........ .......... ............ ...... ........ 33 
Connectors .............................................................................. 102 
Contrast ..... ........... ........... ....................................................... 95 
Control-Valve-Body Assembly Removal 

(Reservoir not Removed) ..... ...... ........ ........ ......... ..... ..... ...... 53 
Control-Valve-Body Assembly Removal 

(Reservoir Removed) .......................................................... 52 
Convenience Outlet .............................................................. 102 
Correct Font ............................................................................ 98 
Cover Removal ........................................................................ 10 

Density .................................................................................... 95 
Density Variation ... ....... .......... .......... ...................... ................ 98 
Disassembly of the Ribbon-Drive 

and Drag Assembly............................................................ 45 
Document-Registration Gage ................................................ 96 
Double-Space Single-Shot Adjustments ....... .............. ...... ..... 67 
Dynamic Adjustment of the Carriage-Tape 

Brushes ................................................................................ 71 

Emitter-Brush Timing (Pencil Trace) .................................... 63 
Emitter Brush Timing (Tach-Generator) .............................. 69 
Excessive Oil and Ink ........ ......... ..... ............. .............. ........... 98 
Extraneous Ink ........................................................................ 95 

Forms Carts Grounding ................................ ........................ 21 
Forms Compressor Adjustment .............................................. 91 
Forms Compressor Removal and Replacement .................... 84 
Forms-Stacker Assembly Adjustment .................................... 20 
Forms Thickness Lever .......................................................... 72 
Forms-Tractor Adjustment .................................................... 16 
Forms-Width Vernier .............................................................. 12 

Ground .................................................................................. 102 

Index 

Hammer-Magnet-Assembly Removal.................................... 39 
Hammer Unit Assembly........................................................ 81 
Hammer-Unit Removal.................................................... 37, 81 
Heavy Stroke Width ............................................................ 100 
Horizontal T -Casting Positioning ...... ........................ .... 26, 90 
Hydraulic Detent Stop Adjustment ............................ .......... 59 
Hydraulic-Pump Drive-Belt Tension .................................... 55 
Hydraulic-Unit Oil-Seal Replacement .................................. 56 
Hydraulic-Unit Reassembly .................................................. · 54 
Hydraulic-Unit Removal ........................................................ 51 
Hydraulic-Unit Replacement ................................................ 52 
Hydraulic-Unit Reservoir Removal........................................ 52 

mM 1416 Train Cartridge .................................................... 75 
Impression Control Bar Adjustment ...................................... 91 
Individual Hammer Flight-Time Adjustment ...................... 82 
Individual Hammer-Magnet-Assembly Adjustment .............. 40 
Individual Hammer-Magnet-Coil Replacement ............ 39, 82 
Individual Hammer Magnet Removal and Replacement 82 
Individual Hammer Removal................ ........ ........................ 40 
Individual Hammer Removal and Replacement ................ 85 
Individual Pin-Feed Removal .............................................. 16 
Individual Slug Removal and Replacement ................ 35, 80 
Installation Procedure ........ ..... ... ......... ....... ......... ........ .... ... .... 5 

Left Shock-Mount Leveling .................................................. 21 
Light Stroke Width (All Characters) ................................ 100 
Light Stroke Width (Individual Hammers) ...................... 100 
Light Tops or Bottoms ........................................................ 100 
Locations ............ ...... ........ ... ..................... ...... ...... ............ ... ... 102 
Lower Plate-to-Cartridge Reassembly:........ ...................... ..... 33 

Magnet-Assembly Backstop Adjustment ................................ 83 
Magnetic Emitter Adjustment .............................................. 61 
Magnetic Emitter Timing (Models 3, 4, 5 and 6) .......... 68 
Magnetic Emitter Timing (Pencil Trace) ............................ 62 
Magnetic Emitter Timing (Tach-Generator) ...................... 68 
Magnetic Read-Head Adjustment ........................................ 36 
Main Line Switch ................................................................ 102 
Manual-Clutch and Line-Selection Knob ............................ 14 
Manual Controls - Adjustment .................................... 11, 72 
Model 3 - Information Peculiar To .................................... 72 
Model 6 Carriage .................................................................. 51 
Motor Rotation Check ............................................................ 8 
Movable-Base Adjustment .............................................. 23, 72 
Movable-Base Eccentric-Shaft Removal ........................ 23, 72 
Movable-Base Removal .................................................... 22, 72 

New Style Ribbon-Shield Replacement Procedure .............. 44 

Oscilloscope Waveform Charts ............................................ 103 

Paralleling the Forms Path, Hammers, and Types .............. 98 
PCS Transducer Adjustment ................................................ 94 
PCS Transducer Output ........................................................ 94 
Phantom Printing .......................................................... 95, 100 
Pocket Comparator .................................................................. 96 
Preventive Maintenance .......................................................... 5 
Print Density . ............. ............ ..... ............ ........ ..... ........ .......... 83 
Print Density Control........ .......... ............. ................. ............ 72 
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Print Problems and Their Cure .................... ..... ................. 98 Swing-Pan Adjustment .......................................................... 30 
Print Quality Adjustments ............ ......... ............ ................... 89 System Check-Out .. ...................... .......... ........ .............. .......... 9 
Print-Quality Concepts .......................................................... 95 
Print Quality Measuring Devices ........................................ 95 
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Print Troubleshooting Reference Chart ............................ 104 
Printer Checks and Adjustments for 
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Printing Characteristics Defined ............................................ 95 
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Pushrod Removal and Replacement ................................ ...... 86 
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T -Casting Removal .................. ......... ............. ........................ 24 
T -Casting Replacement .......................................................... 24 
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Timing Disk Transducer Adjustments ................................ 91 

Resistors ................................................................................ 102 Timing and Density Adjustment .. ................................ ...... 98 
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Train-Slug-Clearance Adjustment .......................................... 79 
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Safety ........................................................................................ 5 
Serial Plate ............................................................................ 102 
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Single-Space Single-Shot Adjustment (Tach-Generator).... 66 
Skew Correction Mechanism .......... ...... ...... .......................... 87 Upper and Lower Tractor Drive-Shaft Positions ................ 18 
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Skip Control-Valve Adjustment ............................................ 59 
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Space Needle-Valve Adjustment .......................................... 59 
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Voltage Variation .................................................................. 102 
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lEADErS SUIVEY FORM 

Field Engineering Maintenance Manual: IBM 1403 Printers; Form 225-6493-4 

• Is the material: 
Easy to read? 
Well organized? 
Fully covered? 
Clearly explained? 
Well illustrated? 

Yes 

o 
o 
o 
o 
o 

Satisfactory 

o 
o 
o 
o 
o 

• How did you use this publication? 
As an introduction to the subject 0 
For additional knowledge of the subject 0 

• Which of the following terms best describes your job? 
Customet' Personnel IBAI Pet'sonnel 

Manager 
Systems Analyst 
Operator 
Programmer 
Trainee 

o 
o 
o 
o 
o 

Other _____ _ 

Customer Engineer 
Instructor 

o 
o 

Sales Representative 0 
Systems Engineer 0 
Trainee 0 
Other ____________ _ 

• Check specific comment (if any) and explain in the space below: 
(Give page number) 

No 

o 
o 
o 
o 
o 

o Suggested Change (Page 0 Suggested Addition (Page ) 
o Error (Page ) 0 Suggested Deletion ( Page ) 

Explanation: 

Space is available on the other side of this page for additional comments. 
Thank you for your cooperation. . 
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