










































































































Printer Emitter Pickup and Amplifier Removal and 
Replacement 

1. Separate the printer from power supply board A 1 
(115) and place the printer in the service position. 

2. For installation, adjust the left margin (143). 

3. Verify that P2A II and P28 II are connected as 
shown on the safetY cover label; if they are not, 
record the way they are connected. 

4. Disconnect P2A and P28. 

5. For installation, adjust the print emitter pickup and 
amplifier card (140). 

6. CAUTION 
The coil spring B is released when the pickup 
mounting screws are removed. 

Remove 2 screws II that hold the pickup to the 
carrier. 

7. Reinstall the pickup by reversing this procedure. 

140 

Remove. Replace. 
Adjust 

DO 

Underside View with Printer in Service Position 

Maintenance 5256 MIM 1-37 



141 PRINT EMITTER BOARD 

Removal and Replacement 

1. Power off. 

2. Remove the printer covers (110). 

. 3. Disconnect the connector II from the circuit card. 

4. 

5. 

Remove the hold down bracket 1m from the left 
side frame. 

Remove, from the right end of the shaft, the screw 
II that holds the print emitter support shaft. (The 
Horizontal Fine Adjustment shaft II will come off 
also.) 

6. Remove the emitter D by pulling the left end out. 

7. 

B. 

9. 

Reinstall the emitter by reversing this procedure. 

Lubricate the emitter as shown in the section titled 
Preventive Maintenance. 

Adjust the print emitter pickup (140)' left margin 
(143), and the print emitter hold down bracket 
(142). 

142 PRINT EMITTER HOLD DOWN BRACKET 

Adjustment 

Check the hold-down bracket 1m for 2 conditions: 

1. 

2. 

There must be no vertical movement of the print 
emitter board D. 

The board must slide freely when the Horizontal 
Fine Adjustment knob II is turned in both 
directions. 

3. Adjust if needed. 
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143 LEFT MARGIN 

Service Check 

1. Run PRT10 (191). 

2. Perform the adjustment if numbers other than 2, 
or a 2 with sometimes a 1 or a 3, appear on the 
left side of the form. 

Adjustment 

This adjustment is to ensure that the fall of the. 'left 
margin' signal is centered between 2 ' print emitter 3' 
signals. 

1. Power off. 

2. Remove the printer covers (110). 

3. 

4. 

5. 

6. 

7. 

B. 

Turn the Horizontal Fine Adjustment knob II to 
the center of its movement. 

Push the carrier against the left side frame. 

Using the CE probe, observe the' -left margin' 
signal by connecting the probe to 81 81 810. 

Power on. 

Slowly move the carrier to the right (by turning the 
motor pulley) until the up light turns on. (Use the 
Horizontal Fine Adjustment knob to get as near to 
the shift point as possible.) 

Mark a point on the knob II. 

9. Observe the' -print emitter 3' signal by connecting 
the probe to 8 J A 1 80B. 

10. Check that the down light is not on at first but 
turns on when the Horizontal Fine Adjustment 
knob is turned 1 /4 turn or more in each direction 
from the mark. 

11. If the down light does turn on, go to the next 
step. If the down light is on at first, or does not 
shift as indicated, move plug P28 II to another 
position D D or II (see the label on the safety 
cover) and return to step 3. 

12. Mark the last position of P28 on the labelm. 

13. An operating check of the left margin timing can 
be made by running PRT10 (191). 



141-143 

D c:::::Jc::JCJD 
J2 0 

Bottom View 

The white dot indicates 

Position 1. 

Remove, Replace, 
Adjust 

II 

Connect 
Position 3 

(See the location below'! 
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Carrier 

150 CARRIER MAIN AND SUPPORT SHAFTS 

Service Check 

1. The carrier support bearing should be 0.025 mm 
to 0.076 mm (0.001 inch to 0.003 inch) from the 
support shaft ... 

2. Check the main shaft a_djustment as follows: 
a. Insert a strip of carbon paper about 4.7 mm 

(3/16 inch) wide and 127.0 mm (5 inches) long 
- between the bearing and shaft B. 

b. Push the carrier so the bearlng rolls over the 
carbon paper. 

c. Check for a smooth, even mark; adjust if 
needed. 

Adjustment 

Two adjustments are needed for the carrier. The main 
shaft is adjusted for full contact of the carrier bearing on 
the shaft. The carrier bracket support bearing is 
adjusted for 0.025 mm to 0.076 mm (0.001 inch to 
0.003 inch) gap to the support shaft. 

1. Remove the printer covers (110). 

2. Adjust the carrier support shaft bearing as follows: 
a. Separate the printer from power supply board 

A1 (115). 
b. Slightly loosen the socket head screw. at the 

end of the bearing eccentric D Remove the 
ribbon drive clutches for access (171). 

c. Turn the eccentric to obtain 0.025 mm to 0.076 
mm (0.001 inch to 0.003 inch) gap between the 
bearing and shaft .. while pushing on the 
bottom of the carrier as shown in the figure. 

d. Tighten the socket screw. on the end of the 
bearing eccentric. 

e. Check the gap again and adjust if needed. 
f. Assemble the printer and power supply. 

3. 
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Adjust the carrier main shaft as follows: 
a. Loosen the screws at the shaft ends. 
b. Turn the shaft until the full width of the bearing 
.. rolls on the flat part of the shaft B. The 
mark. on the left end of the main shaft must 
be up. 

c. Hold the shaft in this position with an 
adjustable wrench (be careful not to damage 

the flat part of the shaft) and tighten the 
screws in the shaft ends. 

4. Check the adjustment as follows: 

5. 

a. Insert a strip of carbon paper about 4.7 mm 
(3/16 inch) wide and 127.0 mm (5 inches) long 
between the bearing and shaft II. 

b. Push'the carrier so the bearing rolls over the 
carbon paper. 

c. Check for a smooth, even mark; adjust again if 
needed. 

Reinstall the printer covers (110). 

fJ 



151 CARRIER SUPPORT SHAFT 

Removal and Replacement 

1. Power off. 

2. Separate the printer from the power supply (115). 

3. Remove the print emitter (141). 

4. Remove the carrier drive belt from the motor. 

5. Loosen the screws on the end of the carrier 
hexagonal (main) shaft II. 

6. Remove the screw on each end of the carrier 
support shaft lEI. 

7. Separate the side frames enough to free the 
support shaft. 

8. To reinstall the shaft, reverse this procedure. 

9. Perform adjustments for the print emitter pickup 
(140), the left margin (143), and the carrier main 
shaft (150). 

150-152 

Remove, Replace, 
Adjust . 

152 CARRIER AND MAIN SHAFT 

Removal and Replacement 

1. Power off. 

2. Remove the covers (110). 

3. Remove the print emitter (141). 

4. Remove the print head (160). 

5. Separate the printer from power supply board 
A1 (115). 

6. Loosen the belt clamp IE and remove the belt 
from the motor. For installation, ensure the belt 
alignment is correct (153). 

7. 

8. 

9. 

Remove the print emitter pickup (140). 

Remove the ribbon drive lines (173). 

Remove the screw from each end of the carrier 
main shaft II. 

10. Pivot the carrier and main shaft around the carrier 
support shaftEl to clear the A-frame II. 

11. Lift the carrier out II. For installation, ensure the 
mark. on the left end of the main shaft is up. 

12. Remove the ribbon drive assembly (170). 

13. To reinstall the carrier, reverse this procedure. 
Always check the following items and adjust them 
if needed: 
a. Carrier main shaft and carrier support shaft 

(150) 
b. Print head (160) 
c. Print emitter pickup (140) 
d. Left margin (143) 
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153 BELT TENSIONER ASSEMBLY 

Removal and Replacement 

1. Power off. 

2. Remove the printer covers (110). 

3. Loosen the carrier to belt clamp II and slip the 
belt out of the clamp. For installation, ensure belt 
alignment" is correct before tightening the 
clamp II and the screw D· 

4. Remove the belt from the motor pulley. 

5. 

6. 

Remove the screw D. Then, remove the tensioner 
assembly. When reinstalling, do not tighten the 
screw until alignment is completed. 

To reinstall, reverse this procedure. 

Carrier Bracket 

Belt Clamp 

80 cps and 120 cps 

Belt Tensioner Assembly 

D Move the belt tensioner assembly to get 
proper belt alignment as shown at e. 

Underside View of Printer in 
Service Position 

Belt Clamp 

Carrier Bracket 

40 cps 
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154 CARRIER MOTOR AND PULLEY 

Removal and Replacement 

1. 

2. 

3. 

4. 

5. 

Power off. 

Separate the printer from power supply board 

A 1 (115) and place the printer in the service 
position. 

Disconnect the motor leads from TPB 1 II. 

Take the belt off the motor pulley II. 

Remove the 2 screws holding the motor II to the 
motor mount. 

6. To reinstall the motor, reverse this procedure. 

Underside View of Printer in Service Position 

153-155 

Remove, Replace, 
Adjust 

155 CARRIER LEAF SPRING AND BEARING 

Removal and Replacement 

1. 

2. 

3. 

4. 

Power off. 

Separate the printer from power supply board A 1 
and place the printer in the service position (115). 

Remove the 2 screws from the leaf spring and 
bearing II. Then, remove the assembly. 

Reinstall the assembly by reversing this procedure. 
Ensure the bearing sides are parallel to the flat 
part of the shaft. (Look through the holes in the 
left side frame to verify that the parts are parallel.) 

A 
B 

___ .........Ie 

White 

Service Position (right end view) 
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Print Head 

160 PRINT HEAD 

Service Check 

1. Remove the printer covers (110). 

2. Center the print head on the platen. 

3. Remove the print head cover (2 screws) and place 
the' cover and ribbon to the right. 

4. Turn the platen so that the center point between 
the 2 setscrews that hold the right-hand Platen 
knob points straight up. 

5. Set the Copy Control dial II to O. 

6. Check that the ends of the print wires are 0.30 
mm to 0.35 mm (0.012 inch to 0.014 inch) II 
from the platen; adjust if needed. 

Adjustment 

1. Perform steps 1, 2, 3, and 4 of the service check; 
then return to step 2 of this procedure. 

2. Position the print head so that the ends of the 
wires are 0.30 mm to 0.35 mm (0.012 inch to 
0.014 inch) from the platen as follows: 
a. Loosen the hold-down IE and screw II on the 

right of the print head. 
b. Set the Copy Control dial II to O. 
c. Place a 0.35 mm (0.014 inch) thickness gauge 

between the platen and print head wires 
d. Position the print head in the center of the 

platen and push the head lightly toward the 
platen. 

e. Tig~ten the hold-down IE and screw II· 

3. Check the adjustment and adjust again if needed. 

4. Reinstall the print head cover and tighten the 
ribbon. 

5. Install the printer covers (110). 
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Removal 'and Replacement 

DANGER 
The print head may be very hot after continued use. 
Always let the head cool before removing it. 

1. Power off. 

2. Remove the printer cover (110). 

3. For new print head installation, put IBM No.6 oil 
on the 2 felt washers on the right bar, the bronze 
block, and rear slide points on the left bar. 

4. Push the print head to the ramp position (far left). 

5. 

For installation, push the print head in and out of 
the ramp position to ensure that the head moves 
back correctly. 

Remove the ribbon from the print head and its 
covers, and place the ribbon to the right. 

6. Open the ribbon feed rolls II and remove the 
print head cover (2 screws). 

7. For installation, adjust the print head. 

8. Disconnect the print head cable from EC3 II. 

9. To the right of the print head, remove the screw 
II and hold-down IE that hold the bronze tabs. 

10. To the left of the print head, remove the screw II 
that holds the bronze block. 

11. Remove the cover from the oil felt and pull the oil 
wick from the felt II. For installation, if there is 
no oil in the felt, add IBM No.6 oil and check that 
the wick touches all 8 print wires II or lB. 

12. For new print head installation, install the old wick 
in the new print head III or lB. 

13. Lift off· the print head. 

14. For installation, tilt the tip of the head down so 
that it will slide under the print head forms guide. 

15. To reinstall the print head, reverse this procedure. 



161 PRINT HEAD FORMS GUIDE 

Adjustment 

The print head forms guide should be as far as possible 
from the platen and centered inside the limits of the 
mounting holes. 

Removal and Replacement 

1. Power off. 

2. Remove the platen and paper deflector (120). 

3. 

4. 

Separate the pressure roll arms and move the end 
of the left roll shaft .. away from the platen area. 

Remove the 2 guide mounting screws II and 
remove the guide. 

5. Install the new guide with the screws loose. 

6. Center the guide in the mounting holes, press it 
toward the print head, and tighten the screws. 

7. Complete the operation by reversing the first 4 
steps. 

o-fl\ \ \ 
\ \ 

\ \ \ 
\ \ \ 

\ \ \ \ 

160, 161 

Remove, Replace, 
Adjust 

0.30 mm to 0.35 mm 
(0.012 inch to 0.014 inch) 

~~--II 
I=l-T+----lo=----II 

40 cps and 80 cps 

m Oil Wick Installation 

Print Head Print Wires 

The oil wick must be looped 
against the print wires. 

120 cps 

if) Oil Wick Installation 
Print Head 

Install the felt pad between the 
oil wick knot and the plastic tubing. 
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162 PRINT HEAD CABLE (EC1) 

Removal 

1. Power off. 

2. Remove the printer covers (110). 

3. Remove the print head (160). Adjust the print 
head on installation. 

4. Separate the printer from power supply board 

A 1 (115). Observe the cable path to aid in 
installing the cable. 

5. Note how P2B is connected and remove P2A and 

P2BD· 

6. CAUTION 
When loosening the mounting screws for the print . 
emitter pickup, the coil spring II is released. 

Loosen the print emitter pickup cable clamp II. 
Remove the clamp screw on the left side and 
remove the wires from under the clamp. 

fI D 

7. Loosen the belt clamp II. Remove the cable 
clamp. bracket II (2 screws). 
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8. Work the cable out of the holes in the casting II 
and push the connector through the hole. 

9. Remove the 2 screws from the cable clamp 
assembly II (the long flat spring with plastic on . 
the ends). 

10. Remove the old cable. 

Underside View of Printer 
in Service Position 



Replacement 

1. Fold the new cable on the mark Da. 

2. Attach the cable clamp assembly and cable to the 
bracket III. 

3. Make a 90° counterclockwise twist in the cable 
and fold the cable at right angles to the long part 
of the cable. 

4. 

5. 

Place the 2 small parts of the cable in the bracket 
notch II and fold them back. 

Push the large connector through the hole in the 
casting and fasten the cable clamp bracket in 
place (2 screws) II. 

6. Work the cable into the holes so that the locking 
arms IE are at the left. 

7. Place the 2 small cables under the clamp for the 
print emitter pickup and install the screws loosely. 

8. Form the cable to the flat spring. 

9. Form a loop in the cable II at the end of the flat 
spring. 

10. Form the print head cable around the head 
mounting pin II before connecting the cable to 
EC3. The loop must be large enough here so the 
cable causes no interference with print head 
movement. 

11. Install the print head (160). 

12. Install the printer on the power supply (115). 

13. Connect P2A and P28 D. 

14. Adjust the print emitter to the pickup (140). 

15. Adjust the left margin (143). 

162 

Remove, Replace, 
Adjust 

Maintenance 

-l 
I , 
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163 OIL FELT SERVICE 

1. Power off. 

2. Remove the top cover. 

3. Remove the ribbon from its guides and place it on 
top of the ribbon in the ribbon box. (If the ribbon 
is worn badly, replace it.) 

4. Remove the print head cover (2 screws) II. 

5. Remove the plastic cover from the oil felt II. 

6. Soak the felt with IBM No.6 oil. 

7. Complete the proc(;ldure by reversing the first 5 
steps. 

164 PRINT HEAD RIBBON LIFTER 

Removal and Replacement 

1. Power off and remove the top cover (110). 

2. Remove the print head (160). Adjust the print 
head during installation. 

3. Remove the screw B and the ribbon lifter II. 

4. When installing, adjust the tip of the lifter 0.00 
mm to 0.05 mm (0.000 inch to 0.002 inch) II 
behind the tip of the print head II when the Copy 
Control dial II is set to 8. 

5. Complete the procedure by reversing the first four 
steps. 

Use a small ruler to . 
help align the ribbon 
lifter II to the print 
head. 
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165 PRINT HEAD RIBBON SHIELD 

Service Check 

1. Power off. 

2. 

3. 

4. 

5. 

6. 

7. 

Open the top cover. 

Remove the paper deflector (120). 

Remove the print head forms guide (161). 

Open the ribbon feed rolls. 

Check that the ribbon tracks below the bottom of 
the opening in the ribbon shield II; remove the 
ribbon from in front of the print head. 

Check for a 0.18 mm (0.007 inch) minimum 
clearance" between the ribbon shield and the 
print head so the ribbon can be installed. 

8. Install the platen without the paper deflector. 

9. Check for a 0.20 mm (0.008 inch) clearance 
between the ribbon shield and the platen II; 
adjust if needed. 

Removal, Replacement, and Adjustment 

1. For removal, perform .steps 1 through 6 of the 
service check; then, return to step 2 of this 
procedure. 

2. Remove the 2 screws II and replace the ribbon' 
shield. For adjustment only, loosen but do not 
remove the screws. 

3. Install the platen without the paper deflector. 

4. Set the Copy Control dial II to O. 

5. Place 0.30 mm to 0.50 mm (0.012 inch to 0.020 
inch) of paper or cards (2 or 3 cards) between the 
ribbon shield and the platen. 

6. Push the print head tightly against the paper or 
cards and tighten the 2 screws II. This is to 
ensure correct parallel alignment between the 
ribbon shield and the platen. 

163-165 

Remove, Replace, 
Adjust 

7. 

• 

Remove the paper or cards. The result should be 
a minimum of a 0.20 mm (0.008 inch) gap 
between the ribbon shield and the platen II. 

8. Remove the platen. 

9. Assemble the machine by reversing the first 7 
steps of the service check. 

D 
0.18 mm -1 - (0.007 inch) Minimum 

Print Head I 

tr] 
Platen 

/ 
Ribbon Shield 

Ribbon Shield 

II 
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166 COpy CONTROL DIAL 

Removal and Replacement 

1. Remove the print head ribbon lifter (164). 

2. Tilt the assembly away from the print head and 
remove the screw II ,that holds the dial. 

3. Complete the operation by reversing the preceding 
steps. 

167 PRINT HEAD RETRACT RAMP 

Adjustment 

1. Power off. 

2. Remove the printer front cover (110). 

3. Loosen the 2 retract ramp mounting screws II 
slightly. 

4. Move the carrier against the left side frame. 

5. Set the Copy Control dial II to O. 

6. Position the' retrad ramp II so that the Copy 
Control dial is 2.41 mm ± 0.13 mm (0.095 inch ± 

0.005 inch) from the print head housing. Use a 
code plate alignment tool (part 460028) as shown 
II to measure this setting. Tighten the 2 screws. 

7. Complete the procedure by reversing steps 1 
and 2. 

o Print Head 
Retract Ramp 

Underside View of Printer in Service Position 

166,167 

Remove, Replace, 
Adjust 

2.41 mm ± 0.13 mm 
(0.095 inch ± 0.005 inch) 

• 

Print Head 

fI Copy Control Dial 

II Code Plate Alignment 
Tool (part 460028) 
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Ribbon Drive 

170 RIBBON DRIVE 

Removal and Replacement 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Power off and remove the printer covers (110). 

Remove the print head (160). Adjust the print 
head during installation. 

Separate the printer from power supply board A 1 
and place the printer in the service position (115). 

Remove the ribbon drive lines II (173). 

Remove the screw from the inside of the ribbon 
box II. 

Remove the screw from the left side of the ribbon 
box beside the feed rolls II. 

Lift out the ribbon drive. 

8. To reinstall the assembly, reverse this procedure. 

171 RIBBON DRIVE CLUTCHES 

Removal and Replacement 

1. Separate the printer from power supply board A 1 
and place the printer in the service position (115). 

2. Remove the ribbon drive lines II (173). 

3. 

4. 

5. 

6. 

Remove the clip from the bottom of the ribbon 
clutch shaft II. 

For installation, when the shaft is held, both 
clutches should turn clockwise (when seen from 
the clutch end of the shaft) II if you turn them. 

Remove the clutches and washers II. 

To reinstall the clutches, reverse this procedure. 
Put a little IBM No. 23 grease on the clutch end of 
the shaft before installing the clutches. 
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172 RIBBON DRIVE SHAFT 

Removal and Replacement 

1. Power off and remove the printer covers (110). 

2. Remove the ribbon (177). 

3. Remove the clip at the Ribbon Advance knob II. 

4. Separate the printer from power supply board A 1 
and place the printer in the service position (115). 

5. Remove the ribbon drive lines (173) and take the 
drive belt off the motor pulley. 

6. 

7. 

Remove the shaft II with the clutches II. 

Remove the remaining clip II and slide the 
clutches II off the shaft. 

8. For installation, when the shaft is held, both 
clutches should turn clockwise (when seen from 
the clutch end of the shaft) if you turn them. 

9. To reinstall the shaft, reverse this procedure. 

173 RIBBON DRIVE LINES 

Removal and Replacement 

1. Separate the printer from power supply board A 1 
and place the printer in the service position (115). 

2. Remove the lines II from the clutches D but 
leave the springs attached to the tabs on the right 
and left brackets. 

3. To reinstall, thread the lines so they are parallel to 
each other and to the carrier main shaft. The line 
crossovers must be as shown II. 

4. Assemble power supply board A 1 to the printer 
(115). 

Note: An aid, when installing the upper line is to use a 
small amount of adhesive tape to hold the loop around 
the clutch while attaching the ends ·to the side frame. 



170-173 

Remove, Replace, 
Adjust 

~ 
/ 

/ 

Underside View of Printer in the Service Position 

• 

Upper Clutch 

Lower Clutch 

~'..I---Clip 
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174 RIBBON FEED ROLLS 

Service Check 

The right and left feed rolls should be aligned with each 
other \';'ithin 0.254 mm (0.010 inch) II. 

Adjustment 

1. Power off. 

2. Open the top cover. 

3. Adjust the feed· rolls as follows: 
a. Loosen the screw II that holds the right fee,d 

rolls. 
b., Open the feed rolls by pushing the ,flat spring to 

the right II. 
c. Position the right feed rolls so that they align 

with the left rolls II. 
, d. Tighten the screw. 

Removal and Replacement 

1. Power off and remove' the ribbon (177). 

2. Remove the right feed rolls as follows: 
a. Remove the screw II. 
b. Hold the flat spring II to the right and turn the 

feed rolls. toward the platen area to free 
them from the· spring. 

3. Remove the left feed rolls as follows: 
a. For installation, install the platen and adjust the 

print head. 
b. Remove the print head (160). 
c. Remove the screw II from the left side of the 

ribbon box. 
d. If the right feed rolls are in place, hold the ~Iat 

spring II to the right and turn the left feed rolls 
toward the platen. 

4. To reinstall the feed. rolls, reverse this procedure. 
Align the right feed rolls vertically to the left rolls 

II· 
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175 RIBBON DRIVE GEARS 

Removal and Replacement 

1. Power off. 

2. Separate ,the printer from power supply board A 1 
,(115). 

3. Remove the· clips III and remove the gears from 
the feed roll shafts. . 

4. Remove the drive shaft II (172). 

'5. Remove the dip IE and remove the idler gear: 

6. Reinstall the gears by reversing this procedure. 
Put a little IBM No. 23 grease on the gear shafts 
and on the gear teeth. 

176 RIBBON BOX AND COVER 

Removal and Replacement 

The ribbon box cover can be separated from the box at 
the hinge. 

1. Power off. 

2. Separate the printer from power supply board A 1 
and place the printer in the service position (115). 

3. Remove the ribbon drive assembly (170). 

4. Remove the following parts: 
a. Ribbon feed rolls (174) 
b. Ribbon drive shaft (172) 
c. Ribbon Feed Roll Release knob II (it has a clip 

on the bottom) 

4. Assemble the ribbon box and cover by reversing 
this procedure. 



177 RIBBON CHANGING 

1. Power off. 

2. Open the top cover. 

3. Open the ribbon feed rolls II. 

4. Remove and do not save the old ribbon (see the 
label on the ribbon box cover). 

5. Eject a new ribbon into the box by pressing on the 
disk in the case. Do not save the case and the 
disk. 

6. Pull approximately 254 mm (10 inches) of ribbon 
from the coil and form a loop. 

7. Thread the side of the loop nearest the platen as 
shown on the ribbon box label. Thread this end 
just past the print head. Close the feed rolls. 

8. 

9. 

Thread the other end of the ribbon as shown. The 
half twist should now be beside the horizontal 
guides. 

Tighten the ribbon by turning the knob 11. Guide 
the ribbon between the horizontal guides so that 
1/4 turn counterclockwise is on each side of the 
guide. 

10. Close the cover and power on . 

• ~I-D 
t II 

174-177 

- D 

!--o 

Remove, Replace, 
Adjust 

m 
.... _1 , 

" ~, 
/ \ 

I 
r 
\ 
\ / , / 

'--_/ 
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Power al1d Electronics 

180 POWER SUPPLY 

Removal and Replacement 

1. Power off. 

2. Disconnect the line cord. 

3. Remove the printer back cover (110). 

4. Loosen the shipping screws II and II seven 
turns. You may leave t~em loose except for 
shipping. 

5. Loosen the front clamping screws II and III 
one-half turn. 

6. Loosen the rear clamping screws B and II 
enough to clear the stops II and II. 

7. Disconnect Jl fJ. 

8. Remove the TBl wiresEJ. 

9. Disconnect C1A1D. 

10. Remove the line cord from the terminal blockD. 

(if a line filter is present, remove phase A from A, 
neutral from B (189). 

11. Support the power supply and remove it from the 
printer by pulling as shown in the drawing. 

12. Reinstall the power supply by reversing this 
procedure. 

Ripple Level Check 

The peak-to-peak output ripple level· should be less 
than 3 % of the respective DC voltage when measured 
with an oscilloscope. 

180 

Remove, Replace, 
Adjust 

• 

Position 1 of TB 1 

Power Supply 
(top view) 

... 
Pull Here 

IJ 

TB2~ L---=r Fan 
rl 
L 
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181 POWER TRANSFORMER 

Removal and Replacement 

1. Power off. 

2. Disconnect the line cord at the wall outlet. 

3. Remove the printer back cover (110). 

4. Remove the wires from TB1 II. 

5. DANGER 
This AC capacitor might contain enough power 
to cause a lethal shock or a severe burn. 
Always discharge the capacitor by placing a 
screwdriver from each terminal to the case. 

Remove the transformer wires from C1211. 

6. Remove the transformer wires from terminals E4 
through E14 of board C1 D II· 

7. Disconnect J 1 on the right side of the printer II. 

8. Remove the transformer grounding lead if one is 
present. Do not remove the wire from E15 on 
board C1 to the power supply base. 

9. Remove the 4 transformer mounting screws. A 
grounding washer is under the left rear leg II. 

10. Lift the transformer from the power supply. 

11. Reinstall the transformer by reversing this 
procedure. 

1-58 

D 
Transformer Wires to Board C1 A 1 (189) 

Transformer T1 Wires 
C1 60 Hz (U.S.) 60 Hz (WT) 50 Hz (WT) 

E4 10 14 16 
E5 11 15 17 
E6 9 13 15 
E7 19 23 25 
E8 20 24 26 
E9 18 22 24 
E10 16 20 22 
E11 17 21 23 
E12 15 19 21 
E13 7 11 13 
E14 13 17 19 

• 



TB1 Connections 

60 Hertz (189) 

Input Phase A 
Vac (From F1) Neutral Fans 

100 6 
115 1 
200 4 
208 3 
220 2 

230 1 

181 

7 
4 
7 
7 
7 
7 

\ 
\ 
\ 

5 and 8 
2 and 3 
5 and 8 
5 and 8 
5 and 8 
5 and 8 

\0 

2 Leg 

Grounding 
Washer 

Remove, Replace, 
Adjust 

• 

50 Hertz (189) 

Input Phase A 
Vac (From F1) Neutral Fans 

100 7 9 5 and 8 
110 6 9 5 and 8 
123.5 4 9 5 and 8 
200 3 9 5 and 8 
220 2 9 5 and 8 
235 1 9 5 and 8 
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182 FANS 

Fan B1 Removal and Replacement. 

1. Power off. 

2. Remove the printer covers (110). 

3. Remove the platen and paper deflector (120). 

4. Disconnect the cables from A 1 A3 and A 1 A4 II. 

5. Remove card A 1 B3 II. 

6. Remove the fan wires fro~ TB3 II. 

7. Remove the 2 screws II. . 

8. Slide the fan toward the front of the printer, tilt 
the fan backward, and remove the fan through the 
back of the printer. 

9. Remove the fan from the bracket. When 
reinstalling the fan, ensure the air flow di~ection 
mark on the fan points toward the bracket. 

10. Reinstall the fan by reversing this procedure. 

Fan B2 Removal and Replacement 

1. 

2. 

3. 

4. 

Power off. 

Remove the printer back cover (2 screws). 

Remove the fan wires from TB 1 on the 
transformer II. 

Remove the fan II. When reinstalling the fan, 
ensure that the air flow direction mark points away 
from the bracket. 

5. Reinstall the fan by reversing this procedure. 

183 TB2 AND LINE FILTER 

The line filter is not used on all machines. 

TB2 Removal and Replacement 

1. 

2. 

3. 

4. 

Power off. 

Remove the printer back cover (110). 

Remove the shield from TB2 II. 

Remove the line cord wires from TB2 (phase A 
from 2, and neutral from 1 III (189). 

1-60 

5. Remove the 2 mounting screws and lift out TB2. 

6. 

7. 

Move the remaining leads to the new terminal 
block. 

Complete the operation by reversing this 
procedure. 

Line Filter Removal and Replacement 

1. Power off. 

2. Remove the printer back cover (110). 

3. Remove the shi~ld from the line filter II. 

4. Remove the line cord wires from the line filter 
(phase A from A, neutral from B II (189). 

5.· Remove the 2 mounting screws and lift out the 
filter. 

6. Move the remaining leads to the new filter. 

7. Complete the operation by reversing this 
procedure. 



Line Filter (used on 
World Trade some 

machines) 
ACB 

Brown Blue---l,a,.. ........ --.,. 

182,183 

Remove, Replace, 
Adjust 

Position 1 of TB1 

.. 
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184 POWER ADAPTER BOARD C1 AND 
CAPACITOR ASSEMBLY 

Capacitor Service Check 

CAUTION 
To avoid damage to the CE meter, always discharge the 
capacitor before connecting the meter wires. 

1. Power off. 

2. Remove the capacitor from the circuit. 

3. Set a CE meter to the R x 100 scale. 

4. Place a screwdriver across the capacitor terminals. 

5. Connect the meter wires to the capacitor and 
watch the meter. 

6. Reverse the meter wires at thecapacitor terminals 
and watch the meter. 

7. If the meter needle moves quickly toward 0 ohms 
and then slowly toward infinity ( 00 ) each 
time the meter is connected, or the wires are 
reversed, the capacitor is OK. If not, the capacitor 
should be replaced .. 
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Removal and Replacement 

1. Power off. 

2. Remove the printer back cover (110). 

3. Disconnect C1 A 1 II. 

4. Disconnect the wires from E3 through E1611. 

5. Loosen the clamp II that holds capacitors C4 and 

C511· 

6. Lift the board and capacitors out of the power . 
supply. 

7. Reinstall the assembly by reversing this procedure. 

'C1 Tranformer T1 Wires J1 
Pin 60 Hz U.S. 60 Hz WT 50 Hz WT 

E3 1 
E4 10 14 16 
E5 11 15 17 
E6 9 13 15 
E7 19 23 25 
E8 20 24 26 
E9 18 22 24 
E10 16 20 22 
E11 17 21 23 
E12 15. 19 21 
E13 7 11 13 
E14 13 17 19 
E15 5 
E16 6 

\ 

D 

• 



185 AC CAPACITOR (C12) AND CAPACITOR C3 

See 184 for a capacitor check. 

C12 Removal and Replacement 

1. Power off. 

2. Disconnect the line cord from the wall outlet. 

3. Remove the back cover (110). 

DANGER 
This AC capacitor might contain enough power 
to cause a lethal shock or a severe burn. 
Always discharge the capacitor by placing a 
screwdriver from each terminal to the case D. 

4. After discharging the capacitor, remove the leads. 

5. Loosen the capacitor clamp II and remove the 
capacitor. 

6. Reinstall the capacitor by reversing this procedure. 

184,185 

Remove, Replace, 
Adjust 

C3 Removal and Replacement 

See 184 for a capacitor check. 

1. Remove the power supply board A 1 (186). 

2. 

3. 

Note the polarity connections. Then, remove the 2 
capacitor connecting screws II on the bottom of 
power supply board A 1. 

To replace the capacitor, reverse this procedure. 
Position the capacitor as far to the rear as 
possible. 
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186 POWER SUPPLY BOARD A1 AND CABLE 

Removal and Replacement 

1. 

2. 

3. 

4. 

Power off. 

Separate the printer from power supply board A 1 
(115). 

If the cable is not being installed with the board, 
disconnect the transformer wires from the board: 
a. Black from points 4B, and 4C II. 
b. Blue from points 3 and 9 B. 
c. Red from points 2 and 8 II. 

If the cable is being installed with the board: 
a. Disconnect P1 at the right end of the printer 

(seen from the rear). 
b. Disconnect the positive lead from capacitor C2 

III· 
5. Disconnect and label the capacitor cable leads II 

as shown. 

6. Disconnect the cables from A 1 A3 and A 1 A411. 

Power Supply Board A 1 

D D 

Fan B1 

(_~m 
R1 C2 

(+) • 

TOP1m 
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7. Remove the screw and stud from capacitor C3 II. 

8. Remove the 2 screws III and move the fan to the 
side. 

9. Remove the 2 screws" and II and lift the board 
out. . 

1 O. For installation, locate C3 as far to the rear of the 
board as possible and locate the board as far to 
the rear of the printer as possible. 

11. To reinstall the board, reverse this procedure. 
Ensure that R3 or Z3 is installed 1&. 
CAUTION 
When installing leads from the capacitors B 
polarity must be correct. 

1
W1 

~V1 W2 e V2 
LM1 e V3 
LM2 e V4 

e FMA e V5 
e FEA e G6 
e LM e G7 
eE3 eG8 

8~ 
1W 

J4 



-

187 TRANSISTOR (Q1) 

Service Check 

1. 

2. 

3. 

4. 

5. 

6. 

Power off. 

Separate the printer from power supply board A 1 
(115). 

Remove the gray safety cover. 

Disconnect the 3 transistor leads from the pins on 
board A 1 (189). 

Set up a CE meter to the R x 1000 scale. 

Measure the resistance in both directions on each 
pair of leads (collector and base, collector and 
emitter, and emitter and base). 

7. A good transistor has at least 10 times the 
resistance in one direction as in the other direction 
for all 3 pairs of leads. (Change the resistance 
scale if needed to verify the readings.) 

8. Reconnect the transistor leads to the pins on 
board A 1 (189). 

9. Complete the procedure by replacing the transistor 
(see below) or by reversing this procedure. 

186,187 

Remove, Replace, 
Adjust 

• 

Removal and Replacement 

1. 

2. 

3. 

4. 

5. 

Separate the printer from power supply board A 1 
(115). 

Remove the gray safety cover. 

Remove the 2 screws" from the transistor. 

Pull the transistor from the socket. An insulating 
washer will fall out also. 

Replace the transistor by reversing this procedure. 
Always install a new insulating washer with the 
new transistor. 
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188 PLANAR BOARD B1 

Removal and Replacement 

CAUTION 
The logic on planar board B1 can be damaged by 
electrostatic discharge. Do not touch any conducting 
(metal) parts. Hold the planar by the plastic frame when 
moving it. 

Before you take the new planar from the bag, hold the 
bag and touch the machine frame with your hand. This 
removes any static from you and the planar. 

Ensure that the component side of the planar is up 
when you put the planar on any surface. 

188 

Remove. Replace, 
Adjust 

1. 

2. 

3. 

4. 

5. 

6. 

• -. 

Power off. 

Remove the rear cover (110). 

Disconnect the cables II. 

Remove the interposers. 

Slide the power supply to the service position 
(116). 

Remove the planar and Its -frame D from the power 
supply. 

7. Remove the plastic pins fJ that hold the planar board 
to its frame. 

8. Remove the planar boardll· 

9. Ensure that jumpers for language group, cable 
type, speed, and cable termination on the new 
planar are the same as those on the old planar. 
(Jumpers are shown on 106.) 

10. Reverse steps 1 through 8 to reinstall planar board 
B1. 

D fJ II 
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189 PRINTER WIRING DIAGRAM 

Ll 
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C --of--......... 

Brownj 
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9 

6 

10 
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18 

12 
18 
14 
20 

----"I 
+ 
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4 

7 
r-+---------f----.,H 8 

.-----------4--H9 

1-68 
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\
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See 181 for 
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Good 

AI· 
A3011 

L-'--'~"------..'A3012 

A4011 

A3008 

A3009 

A400S 

A4012 

A4009 
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see chart on page 
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Print Emitter Pickup 
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33 
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Al·15B TP-G8 

Print 
Emitter 
Board 
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J;!·5 

J2-6 
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J2-8 

P2A2 J2·1 

~~)~ ____ ~P2~A~3~(:.~J~2.~2 ____ ~ 

TPB2 Comm TPBl 

~~~ )~ __ I .. A __ l.: ________ ~r-TN/C 8: 8: 

11 

P ECI J -Print Emitter 1 J A1A3 P 

[0 D03 ( ) BIO ) 

( 
-Print Emitter 2 V B03 ) BOO > 
-Print Emitter 3 
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Reference 143 in this manual. 
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189 PRINTER WIRING DIAGRAM (CONTINUED) 

+Left (p;r;;;;-A-;-;' - - - - - V$g;Reg:;;;:S;;;;;;m-;;iiii;c..~ 
~ ______________________________________ ~Ma~rg~in ____ ~~~~I __________ ~N~ ______________________________ ~&9-----~Uft~~Ma~~~·n--~ 
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~-----i0 
Part of AlAI 1 

r70;;;;"sFee'd --, A1A4 
P J I Emitter Amp I J 

4-4 G07 G12 

4-8 
GIl G13 

P -Forms Emitter A 
D07~----------------~ 

-Forms Emitter 8 
812~----------------~ 

4-2 

4-5 
4-8 

J04I +Printer Ready 
(See note) 

Note: A Not Ready condition will result 
from any of tha following: 
• +24 Vdc is less than +21.S Vdc 
• +24 Vdc is greater than +2S.4 Vdc 

+10.8 Vdc is less than +S Vdc 
+S Vdc is missing 

4-1~ 

l ... ".B.. '. '·""w,"" 
LED 8 LEDA L ______________ J 

4-7 A 

81007 

81812 

-Power Good B1D13 

+POR B1B13 
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Planar 
Board BI 
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Wiring Diagram, 
Diagnostic Aids 

G08 

BOS 

B07 

810 

B09 

Motor Drive Card 
r----, 
I AIBI I 
I I 

JIO 

ECI 

010 

B13 

Bl0 

OIl 

DOS 

B07 

BOS 

DOS 

Collector 

Base 

Emitter 

+24 Vdc 

ECI Print Head 

P PEC3J- - --, 

I CAl Ll 
012><D04~ 

.>------------1------< DOS 
I 

BI2><BOS~ 
I CA~L2 .>-____ , ~+_----~CI804 

811><800UJ I CA3 L3 
L--t-------<807 

I 
DOO><OIO~ . 

I CA4 L4 
L-----,1-__ -<005 

D09~D07~ 
I CAS L5 

~--~~-----<DOS 

I 
800><811~ 

I CAS L6 
~-----t-------<810 

I 
809><8OS~ I CA7 L7 

L-----1----C809 
I 

D07><D09~ 
I CR8 L8 

1--______ < 012- __ --1 
EC2 

P 
B05 

DOS 

BOO 

006 

B07 

BII 

010 

810 

~ 

B09 

TPBI Carrier Stepper Motor 

3A 3BRed r---, 
4A 48 RedlWhitel I 

SA SB Blue I I 

SAl 
I 

7A 78 I 
Black ___ .J 

TP82 Forms Feed Stepper Motor 
2A 28 BluelWhite -- - -l 
3A 38 81ue I 
4A 48 RedlWhite 

SA 58 Red 

SA S8 

Maintenance 

I 
I 
I 
I 
I 
I ___ -.J 

5256 MIM 1-69 



Diagnostic Aids 

190 POWER ON DIAGNOSTIC 

The power on diagnostic checks the basic internal 
functions of the printer. The following flowchart shows 
the sequence of events that occur when the Power 
switch is pressed. 

POR is not part of the diagnostic but results from 
turning on power to the printer. 

Press the Power switch 

8 

Page 1-71 

Turns on all lights 

.. 

Degates the driver and 
receiver 

Initializes all logic hard­
ware and sets the IAR to 
0000 

__ 1 __ T_es_t_a_"_L_E_D_S ____ _ 

__ -1 ... _E_x_ce_
p
_t_p_o_we_r_o_n ___ _ 
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190 

A Page 1-68 

-- ------ -- ---- - Diagnostic Microcode - -- ------------ --

Performs the micro-

Halt No 

Halt No 

Halt __ N,.;..' o.;;......,~ 

Checks the micropro­
cessor, data paths, 
registers in the MPU, 
read/write storage and 
read only storage 

Checks read/write storage 
with patterns 

If the Cable Thru feature 
is installed and the 
address switches are set 
to 7, the cable adapter 
test fails because of an 
invalid address 

Wiring Diagram, 
Diagnostic Aids 

Maintenance 5256 MIM 1-71 



Halt No 

No 

No 

-- -- - Normal Microcode - -- -- - -- -- -- -- -- ----

Sets the 'power on tran­
sition' bit in the status 
register 

The carrier is moved in 
and out of the left 
margin 

If the Unit Check and 
Attention lights are on, 
the printer hardware 
failed. If the 2 lights are 
off, the planar failed. 

Sends poll response 
frame 1 (basic status) to 
the controller 

-- -- - Controller and System -- -- - ------ -- -- - -

Power on diagnostics 
will end here if the con­
troller is not polling or 
if the printer is not 
connected to the 
controller 

Indicates line activity 

Indicates that the printer 
is being polled 
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.. -

Page 1-72 

Controller acknowledges 
power on transition 
status response to a poll 
command 

Acknowledgement is in 
the next 'poll' command 

Successful host system 
communications is 
establ ished 

The 5256 Printer is now 
online and is available 
for printing 

Wiring Diagram, 
Diagnostic Aids 
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191 OFFLINE TESTS 

The offline tests are tests of the basic printer functions. 

The offline tests are selected and run from the printer 
control panel by using combinations of the Line Feed 
(LF), Form Feed (FF), Start (ST), and Stop (SP) switches. 
To put the printer in offline mode, set the Status switch 
to Test. This inhibits the normal function of the Form 
Feed and Line Feed switches. Before selectin'g any of 
the tests, press the Stop switch. This stops all machine 
operation and lets you select a specific offline diagnostic 
test. The Ready light will be on during a test and 
remains on if the test runs correctly. (The Ready light 
also pulses when you press the Start .switch while 
selecting a test.) Pressing the Stop switch while a test 
is running causes the printer to stop with various lights 
on. These should be ignored because the MAPs do not 
use these light conditions. The Stop switch must be 
pressed after the Status switch· is set to Normal in order 
to end a test. A test can be repeated by pressing the 
Stop switch and then the Start switch. The following 
chart shows the switch combinations for selecting the 
tests: 

Test 
Number 

PRT04 

PRT05 

PRT06 

PRT07 

PRTOS 

PRT09 

PRT10 

PRT11 

PRT12 

PRT13 

PRT14 

PRT15 

Name 

Print 

Carrier motor 

Forms motor 

Alignment 

Print character 
set 

Print receive 
buffers 

Left margin 
recognition 

Printer 
characteristics 
display 

Data storage 

Address 
switches 

Set transparent 
mode 

Print wire/tab 

Switch' 

SP FF ST ST 

SP FF ST FF ST 

SP FF ST LF ST 

SP FF ST FF LF ST 

SP LF ST ST 

SP LF ST FF ST 

SP LF ST LF ST 

S P LF ST FF LF ST 

SP FF LF ST ST 

SP FF LF ST FF ST 

SP FF LF ST LF ST 

SP FF LF ST FF LF 
ST 
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Print Test (PRT04) 

The print test prints the alignment character repeatedly 
across a 132-character line, line spaces once, and prints 
the same character in the opposite direction. This 
process continues until the Stop switch is pressed. 
Pressing the Stop switch causes' the carrier to move the 
print head to the left margin at the end of the line being 
printed. If the test is allowed to continue for 256 lines 
(5 minutes on the 120 cps model), the test. is ended and 
cannot be restarted until the test is selected again. 

The 'printer reset' line (A 1 A38 12 or B 1 A 1 B 12) is 
available as a probe point during the test. 

~~~~t~§§lj~JI313r 
§ fU;J § ~H;U.=I ~I ~I ~I .: 
@ f~1 rj ~~ ~nu~ I3lj fJ [~t~ 
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Carrier Motor (PRTOS) 

The carrier motor test checks the carrier motor phases 
at low speed and then moves the head to the ramp, out 
of the left margin, and back to the ramp at normal 
speed. 

The motor phases are tested by generating a series of 
long pulses with a 50% duty cycle. These move the 
motor slowly forward in equal steps. Failing motor 
phases move the motor in steps that are not equal. The 
motor might also move backward. It is normal for the 
motor to step backward for the first step to locate 
correct position. 

The motor continues in slow speed until the start switch 
is pressed or until the motor has advanced 256 steps. 
For either action, the motor returns the head, at normal 
operating speed, through the left margin to the ramp. 
From the ramp, the head is moved out of left margin 
and then back to the ramp. This movement (from ramp, 
out of left margin, and back to ramp) continues until you 
press the Stop switch. 

The complete test can be repeated from the start by 
pressing the Stop switch and then the Start switch. 

The 'printer reset' line (A1A3B12 or B1A1B12) is 
available as a probe point during this test. 

Forms Motor (PRTOS) 

This test checks the forms motor phases at slow speed 
and then operates the motor at normal operating speed 
to check forms feed and forms emitter operation. 

The motor phases are tested by generating a series of 
long pulses with a 50 % duty cycle. These pulses move 
the motor slowly (at part of a space per increment) 
forward in equal steps. Failing motor phases move the 
motor in steps that are not equal. The motor might also 
move backward. It is normal for the motor to step 
backward for the first step to locate correct position. 
Too much platen or motor gear backlash (play) might 
cause steps that are not equal (124, 125). 

The low speed test continues until you press the Start 
switch. Pressing the Start switch causes the forms 
motor and emitter operation to be tested by running at 
normal operating speed (high speed forms movement). 
The forms motor operates smoothly at this speed in a 
forward direction. The operation continues until you 
press the Stop switch. 

191 

Wiring Diagram, 
Diagnostic Aids 

Note: Light 8 might turn on while you are running 
PRT06. When the Stop switch is pressed while the test 
is running, various lights will turn on depending on the 
test status when the switch was pressed. The lights 
should be ignored for MAP purposes. 

The test can be repeated from the start at any time by 
pressing the Stop Switch and then the Start switch. 

The 'printer reset' line (A1A3B12 or B1A1 B12) is 
available as a probe point during this test. 

Alignment (PRT07) 

The alignment test prints the alignment character across 
a 132-character line and then prints the same character 
while returning without a line space. The test continues 
until you press the Stop switch. At the end of the print 
line in which the Stop switch was pressed, the head is 
returned to the left margin. 

If the test is allowed to continue for 256 lines (5 
minutes on 120 cps models) the test is ended and 
cannot be restarted until the test is selected again. 

The 'printer reset' line (A 1A3B12 or B1 A 1 B12) is 
available as a probe point during this test. 

• ••• • • •••• • • • • •••• • • •••• \ 
\ 
\ 
\ 

~§§§§§~§~§§~ ~~§§§§§B~§§§§§§§§§§~ 

Maintenance 5256 MIM 1-75 



191 OFFLINE TESTS (CONTINUED) 

Print Character Set (PRT08) 

The print character set test prints each character of the 
print character set sequentially. All sets are shown in 
the figure. Hyphens are printed for EBCDIC characters 

U. S. and Canada 

1-76 

that are not defined. (Some machines might substitute a 
blank for undefined EBCDIC characters.) The test can 
be run in transparent mode by first selecting transparent 
mode (PRT14) and then selecting PRT08. Character set 
jumpers are shown on reference 106. 

---------¢.c(+I&---------!S*>1~-I--------I,X_>?----~----':~@'="-abcdefghi-------jkLMnop~r-----I--stuvWxyZ---------------------­
(ABCDEFGHI------)JKLMNOPQR------\-STUVWXYZ------0123456789------

ASCII (I nternational) 
---------[.C(+!&---------lS*);A-/--------I,X_>?---------':~@'="-abcdefghi-------jkLMnop~r-----I--stuvWXyZ---------------------­

(ABCDEFGHI------)JKLMNOPQR------\-STUVWXYZ------0123456789------

Austria and Germany 
----~----~.C(+!&---------U$*>IA-l--------ti,x_>?---------':~§'="-abcdefghi-------jkLMnop~r-----I-BstuvwxyZ---------------------­

aABCDEFGHI------ijJKLMNOPQR------~-STUVWXYZ------0123456789------

Belgium 
---------[.C(+!&---------lS*>;A-I--------b,X_)?---------':~~'="-abcdefghi-------jkLMnop~r-----I-··stuvWXyZ---------------------­

~ABCDEFGHI------eJKLMNOPQR------~-STUVWXYZ~~----0123456789------

Brazil 
---------t.C(+!&---------$C*>:A-I--------~,X_)?---------~:6~'="-abcdefghi-------jkLMnop~r-----I--stuvWXyZ---------------------­
oABCDEFGHI------~JKLMNOPQR------\-STUVWXYZ------0123456789------

Denmark and Norway 
---------~.«+!&---------~A*>:A-/--------~,X_)?---------':~~'="-abcdefghi-------jkLMnop.r-----I-ijstuvwXyZ---------------------­

~ABCDEFGHI------~JKLMNOPQR------\-STUVWXYZ------0123456789------

Finland and Sweden 
---------§.C(+!&---------UA*>:A-I--------ti,X_)?---------~:~O'="-abcdefghi-------jkLMnop.r-----I-listuvwxyZ---------------------­

aABCDEFGHI------~JKLMNOPQR------t-STUVWXYZ------0123456789------

France 
---------o.«+!&---------§S*>;A-I--------b,X_>?---------' :t~'="-abcdefghi-------jkLMnop.r-----I--stuvWXyZ---------------------­

~ABCDEFGHI------eJKLMNOPQR------~-STUVWXYZ------0123456789------

Italy 
---------o.«+!L---------6S*)'A-I--------b,I_)?--------~b:£§I="-abcdefghi-------jkLffinop.r-----I-lstuvwxyZ---------------------­

~ABCDEFGHI------eJKLMNOPQR------~-STUVWXYZ------0123456789------

Japan (English) 
---------t.C(+I&---------!¥*';~-I--------I,X_)?---------':I@'="-abcdefghi-------jkLMnOpqr-----I--stuvWxyZ---------------------­

(ABCDEFGHI------)JKLMNOPQR------$-STUVWXYZ------0123456789------

Portugal 
---------[.C(+!&---------lS*>;A-I--------o,X_}?---------' :~6'="-abcdefghi-------jkLMnOpqr-----I-~stuvWxyZ---------------------­

~ABCDEFGHI------'JKLMNOPQR------C-STUVWXYZ------0123456789------

Spain 
---------[.«+I&---------l~*);~-I--------H,X_)?---------':~@I="-abcdefghi-------jklMnOpqr-----I-··stuvWXyZ---------------------­

(ABCDEFGHI------)JKLMNOPQR------\-STUVWXYZ------0123456789------

Spanish Speaking 
---------[.«+I&---------]S*>:~-I--------H,X_)?---------':~@'="-abcdefghi-------jklMnOpqr-----I--stuvwxyZ---------------------­

(ABCDEFGHI------)JKLMNOPQR------\-STUVWXYZ------0123456789------

United Kingdom 
---------S.C(+I&---------!£*>:~-I--------I,X_>?---------':~@'=n-abcdefghi-------jklMnOpqr-----I--stuvwxyZ---------------------­

(ABCDEFGHI------)JKLMNOPQR------\-STUVWXYZ------0123456789------

Canada (French) 
---------~.«+!&---------'$*>;A-I--------b,X_)?---------':~@I="-abcdefghi-------jkLMnOpqr-----I--stuvWXyZ---------------------­

~ABCDEFGHI------eJKLMNOPQR------J-STUVWXYZ------0123456789------

Japan (Katakana) 
.rJ. ·'?i'£.«+I&I~t13'---!¥*>;~-I---------,X_)?----------:~@'="-1~~I~n"!J-'~lt~9'~j.,=it)--~bJ--~~~~~j~'1-35~~----------~D?)"· 

-ABCDEFGHI-------JKLMNOPQR------$-STUVWXYZ------0123456789------
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191 OFFLINE TESTS (CONTINUED 

Print Receive Buffers (PRT09) 

The print receive buffers test, usually run in transparent 
mode, formats and prints the contents of the receive· 
buffers until the test is stopped by pressing the Stop 
switch. 

The purpose of the test is to see what the printer has 
received, including data and formatting information, so 
that you can compare it with what was sent by the 
system. 

To run the test in transparent mode, first select 
transparent mode (PRT14) and then select PRT09. 

Left Margin Recognition (PRT10) 

The left margin recognition test senses the location of 
the left margin pulse relative to the print emitter pulses. 

Left margin recognition testing occurs while the carrier 
is moving to the right. The microcode checks for the 
left margin signal after each print emitter pulse. When 
the left margin signal is sensed, the printer starts 
counting print emitter pulses. The count, which is reset 
by the E3 pulse, is printed at the left side of the form. 

Left Margin 

Count Starts 

---rC"""""" LJ 
.~ 

} 

This timing 
would cause 
a count of 2. 

The location at which the left margin signal is sensed is 
indicated by the count as follows: 

Count Location 

3 Between E3 and E1 
2 Between E1 and E2 

Between E2 and E3 

The best position is indicated by a count of 2 or a 
combination of 2 with sometimes a 1 or a 3. This 
shows that the left margin pulse is active as far as 
possible from the print emitter 3 pulses (between 
emitter pulses 1 and 2 is best, during a 1 or 2 pulse is 
acceptable). 

191 

Wiring Diagram, 
Dia nostic Aids 

To obtain the best location, move plug P2B and repeat 
this test. Details of P2B plugging are on the label on 
the gray safety cover at the front of the printer 
mechanism. 

Printer Characteristics Display (PRT11) 

The printer characteristics are displayed in control panel 
lights 1 through 8. The lights compare to the planar 
jumpering that selects the language group and printer 
speed. 

Lights 1 through 5 identify the language group as 
plugged on planar jumper pins a through 4 (see 106). 

Language Group 
A 1 indicates no jumper; a a indicates a jumper. 

Lights 
12345 Country 

00000 U.S. and Canada 
00001 ASCII (International) 
00010 Austria and Germany 
00011 Belgium 
00100 Brazil 
a a 1 a 1 Denmark and Norway 
a a 1 1 a Finland and Sweden 
a a 1 1 1 France 
01000 Italy 
a 1 a a 1 Japan (English) 
a 1 a 1 a . Portugal 
a 1 011 Spain 
a 1 1 00 Spanish-Speaking 
a 1 1 a 1 United Kingdom 
01110 Canada (French) 
a 1 111 Reserved 
10000 Japan (Katakana) 

1 000 1 l 
to Reserved 

111 1 a 
1 1 1 ·1 1 Defaults to U.S. and Canada 

Note: All jumpers must be plugged. 
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191 OFFLINE TESTS (CONTINUED) 

Printer Speed 
A 1 indicates no jumper; a 0 indicates a jumper. 

Lights 
78 

Characters per Second 

o 0 Undefined 
o 1 120 
1 0 40 
1 1 80 

Light 6 is not used. 

Data Storage (PRT12) 

A thorough data storage test writes and reads all bit 
combinations in all storage positions. The test continues 
until the Stop switch is pressed. The Storage Check 
light (4) is on if an error occurs. 

Address Switches (PRT13) 

The address switches test is used with the Cable Thru 
feature to check operation of the address switches. Do 
not change switch settings while the test is running. 

The following example shows the control panel when 
the address switches are set to 6: 

Switch---4 

I 
5 6 

O Internal 
Check 

2 

I 
7 

Graphic • Data 
Check . Cleared 

Line 
Spacing 

~
~~~' •• 6 
/~<.~ . 

8 

I 
8 

O Transparent 
Mode 

Status 

~ 
Cancel 

·~ .. '1s:"",.~~.. Normal 
,~~~ Test 

Address 7 (all 3 switches on) is invalid. 'The power on 
diagnostics will fail with lights 5, 6, 7, and 8 on during 
the cable adapter part, if the address is 7. 

Note: Do not leave the external system cable 
disconnected when servicing a printer that has the Cable 
Thru feature. Other work stations are released from the 
series when the cable is disconnected. An adapter (part 
7362230) is available for connecting 2 cables together 
when it is necessary to bypass a printer. The adapter 
should be protected against accidental grounding of the 
connection. 

1-78 

Set Transparent Mode (PRT14) 

The set transparent mode test should be used when you 
or the customer wish to locate problems or debug 
application programs. 

When operating in this mode, all data (characters and 
formatting control codes) is printed in hexadecimal code 
with the character repre-senting the code printed below. 
To aid counting and identification, a hexadecimal count 
is printed above every 16th character and a vertical bar 
above every 8th character starting from the 2nd 
character on the left. The 2nd digit on the left column 
indicates the print buffer used. One line of data prints 
out as 4 lines in transparent mode. Formatting control 
codes are not executed but are treated as data. The 
default character is printed below the hexadecimal code 
for the formatting control codes and other unprintable 
characters. 

The Transpa~ent Mode light is turned on when PRT14 is 
selected. It turns off when the Stop switch is pressed. 
However, the printer remains in transparent mode and 
the light comes back on when the Status switch is 
returned to the Normal position. Transparent mode can 
be active whether the Status switch is set to Test or 
Normal. This allows PRT08 and PRT09 to be printed in 
transparent mode. (Select transparent mode first and 
then select PRT08 or PRT09.) The 5256 remains in 
transparent mode until the Status swit~h is moved from 
Normal to Test position. 

A sample transparent mode printout is as follows: 

Buffer 8th Character from Buffer Number 

Number 16th Character from Buffer Number 

06 I 
CC1C4CC2CCCCDDDDOD 
1253045567891234D5 
AB C DEIFGHIJKLMIN 

Line Feed Carrier Return 

Space Character 

New Line 

In Normal mode, with the SCS control characters 
executed, the above would print as: 

AB 
C DE 
N FGHIJKLM 

A part of the verification test is printed in transparent 
mode (192). 



191 OFFLINE TESTS (CONTINUED) 

Print Wires/Tab (PRT15) 

The print wire/tab test performs a high-speed tab1 to 
the right for 15 spaces, prints 15 alignment characters 
to the right, line spaces, high-speed tabs to the left for 
15 spaces, and then prints 15 alignment characters to 
the left. 

____ Left Margin I 

I • 15 Spaces ----.'- 15 Characters -t 
I I I 

I B§§§§§§~B§§~B§B 
I 

tl tH~ ~I§ ~~ tl § § ~113 § § rJ~] 

The print wire drivers are off during the line spacing and 
tabbing operations. This allows the probe to be used in 
checking for correct print wire operation. 

1The 120 cps printer does not tab at high speed. 

191 

Wiring Diagram, 
Diagnostic Aids 

-- :;...-, 
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192 ON II NE TESTS 

Online tests include work station exerciser routines 
that are in the system. A prime option menu is dis­
played that allows you to select display verification, 
matrix printer verification (online exerciser), configu­
ration data, and error recovery analysis procedures 
(ERAP). Online tests can be run on the work station 
while other jobs are being run on the system. How­
ever, the work station must be in a signed off state 

Check with the system 
operator before pressing 
the Load key 

. ~ __ . - ._r-

Yes 

before the online tests can be run on 'that work station~-80 
Various ways can be used to end or sign off a job. 
Not a" methods wi" be described here because they 
are system operating procedures. If you do not under­
stand the system, use the procedure in the flowchart 
below. 

If the test is to be printed, set up the printer for 
normal operation. 

Ensure that the Status 
switch is in the Normal 
position 

No 

Contact the system 
operator for assistance 
(MSIPL, msg waiting, etc) 

Prime option menu 
displayed 

If any message or error code is displayed, verify that you have 
followed the steps correctly. If you have, contact the system 
operator for assistance. 

Some of the reasons you may not get to the online tests are: 

• The system is not powered on. 

• The MSIPL has not been successfullY completed. 

• This station is not configured in the system. 

• A message is waiting on the system console for this 
station and the operator has taken no action . 



192 ONLINE TESTS (CONTINUED) 

Online Test Overview 

Prime 
Option 

1 

See the IBM 5251 
Model 11 Display 
Station Mainrenance 
Information Manual, 
SY31-0461 

192 

ERAP 
Option 

1 

Prime 
Option 

2 

ERAP 
Option 

7 

Prime 
Option 

3 

See the maintenance 
documentation for 
the controller 

Wiring Diagram, 
Diagnostic Aids 

ERAP 
Option 

8 

Prime 
Option 

4 

See the IBM 5251 
Model 11 Display 
Station Maintenance 
Information Manual, 
SY31-0461 

Prime 
Option 

5 

See the maintenance 
documentation for 
the controller 

ERAP 
Option 

9 
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192 'ONLINE TESTS (CONTINUED) 

Matrix Printer Verification Test (Online Exerciser) 

This test exercises the printer by using all characters 
including the standard character string (SCS) control 
characters. The controlling program is in the controller. 
Successful completion of the test verifies that the 
system, controller, cabling, and the printer operate 
correctly. All of the following functions are tested 1 or 
more times: 

• Ability to print all valid characters in a ripple pattern 

• Suppression of nulls 

• Automatic new line 

• Formatting 
Setting horizontal format 
Setting vertical format 
Absolute horizontal position 
Absolute vertical position 
Relative horizontal position 
Relative vertical position 
New line 
Interchange record separator (IRS) 
Carrier return 
Line feed 
ForlT!s feed 

• Graphic error option 

A sample printout of the test is at the end of the 
flowchart. 

1-82 

The following flowchart shows the procedures used in 
testing the printer along with the available options. 

Online Test Displays 

To obtain the matrix printer verification (online exerciser) 
I D select menu: 

1. Press the 2 key. 

2. Press the Enter key. 



192 ONLINE TESTS (CONTINUED) 

1. To obtain the matrix 'printer verification (online 
exerciser) menu: 
a. Enter the identification number of the printer (a 

letter and a number). 
b. Press the Enter key. 

2. To select the number of times to run the test: 
a. Enter, from the menu, the number that 

corresponds to the desired number of times to 
run the test. 

b. Press the Enter key. 

The display will show when the test is executing, 
when it is complete, and when a hard error occurs. 

3. To repeat the test, press the Enter key. 

192 

Wiring Diagram, 
Diagnostic Aids 

To select Configuration Data: 

1. Press the 3 key. 

2. Press the Enter key. 

The descriptions for configuration data are: 

1. Device Addr is the address of the controller. 

2. Unit Addr is the address of station(s) assigned to 
the controller. The first digit is the port number 
and the second digit is the station address. 

3. Logical I D is the name the system uses to address 
this station. 

4. To return to the prime option menu: 
a. Press the C key. 
b. Press the Enter key. 

1. To select the Error Recording Analysis Procedure 
(ERAP) men.u: 
a. Press the 4 key. 
b. Press the Enter key. 

2. To select the serial matrix printer: 
a. Press the 9 key. 
b. Press the Field Exit key. 
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192 Online Test Displays (continued) 

This display does not appear if only one matrix printer is 
attached to the system. . 

To select the desired device: 

1. Enter the ID of the device that yo~ want the 
printout for. 

2. Press the Enter key. 

... -

Line 2 does not appear if only one matrix printer is 
attached to the system. 

If you only want to look at the error tables on the 

display screen: 
a. Press the 1 key. 
b. Press the Enter key. 

If you want a printout of the error tables: 
a. Press the 2 key. 
b. Press the Enter key. 

Line 2 does not appear if only one matrix printer is 
attached to the system. 

1-84 

1. Key the ID (a letter and a number) of the printer 
that will print the ERAP. 

2. Press the Enter key . 

-.. 



I 

r 
I 

192 ONLINE TESTS (CONTINUED) 

If you selected the ALL option, the ERAP tables will be 
displayed for all devices on the line one at a time. 
When the error history table for the first device is 
displayed and the Enter key is pressed, the I/O counter 
table for the second device will be displayed. This 
sequence is repeated until the error history table for 
each device is displayed. 

If you select a specific device, the I/O counter, error 
counter, and error history tables can be redisplayed (in 
order) as many times as desired by pressing the Enter 
key after each one has been displayed or printed. 

If you are printing the tables, all 3 will print one after 
the other. You do not have to press the Enter key. The 
tables can be reprinted by pressing the Enter key when 
the display screen shows that the printing is completed. 

For printer problem identification, see the error history 
table printout at the end of this diagram. 

Press the Enter Key. 

192 

Wiring Diagram. 
Diagnostic AIds 

Press the Enter Key. 

1. To return to the ERAP menu: 
a. Press the C key. 
b. Press the Enter key. 

2. To return to the prime option menu: 
a. Press the 0 key. 
b. Press the Field Exit key. 

3. To return to the sign on menu: 
a. Press the C key. 
b. Press the Enter key. 
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192 ONLINE TESTS (CONTINUED) 

Matrix Printer Verification Test Printout 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
BCDEFGHIJKLMNOPQRSTUVWXYZ 
CDEFGHIJKlMNOPQRSTUVWXYZ 
DEFGHIJKLMNOPQRSTUVWXYZ 
EFGHIJKLMNOPQRSTUVWXYZ 
FGHIJKLMNOPQRSTUVWXYZ 
GHIJKlMNOPQRSTUVWXYZ 
HIJKLMNOPQRSTUVWXYZ 
[JKlMNOPQRSTUVWXYZ 

0123456789 
01234:56789 

0123456789 
0123456789 

01.23456789 
0123456789 

¢.«+I&!$*);~-/:,X_>?':~@'="I-()\ 

¢. «+1 & !$*) ;~-/:, X>?': ~@' ="I-()\ 
¢.«+I&!$*);~-/:,X_~?~:~@'="I-()\ 
¢.«+I&'$*);~-/:,X_>?':~@'="I-{)\ 

¢.«+I&!$*);~-/:,X_>?':~@'="I-{)\ 

¢.«+I&!$*);~-/:,X_>?':~@'="I-()\ 

¢.«+I&!$*);"-/: ,le>?' :~@'="I-()\ 
¢.«+I&!$*);~-/:,X_>?':~@'="I-()\ 

¢.«+I&!$*);"-/:,X_>?':~@'="I-()\ 
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JKLMNOPQRSTUVWXYZ 
KlMNOPQRSTUVWXYZ 
LMNOP(~RSTUVWXYZ 

MNOPQRSTUVWXYZ 
NDpr~RSTUVWXYZ 

nPQRSTUVWXYZ 
PQRSTUVWXYZ 
qr':STUVWXYZ 
RSTUVWXYZ 
STUVWXYZ 

¢.«+I&!$*)~~-/:,X_>?':~@'="I-()\ 

¢. «+ 1 &! $*); ~-/: ,X_>?': ~@' ="I-()\ 
¢.«+I&!$*);~-/: ,X_>?' :~@'="I-()\ 
¢.«+I&!$*);"-/:,X_>?':~@'="I-()\ 

abcdefghijklmnoP,rstuvwxyz 
~bcdefghijklMnOP,rstuvWxyZ 

abcdefghijklMnoP,rstuvwxyZ 
abcdefghijklMnoP,rstuvwxyz 

abcdefghijklMnoP,rstuvwxyZ 
abcdefghijklMnoP,rstuvwxyZ 

abcdefghijklMnoP,rstuvwxyZ 
abcdefghijklMnoP,rstuvwxyz 

abcdefghijklMnoP,rst~vwxyz 
abcdefghijklMnoP,rstuvwxyz 

abcdefghijklMnoP,rstuvwxyz 
abcdefghijklMnop,rstuvwxyz 

abcdefghijklfflnoP,rstuvwxyZ 
abcdefghijklfflnoP,rstuvwxyz 

abcdefghijklMnOpqrstuvwxyZ 
abcdefghijklfflnopqrstuvwxyz 

abcdefghijklfflnoP,rstuvwxyz 
abcdefghijklMnoP,rstuvwxyz 

abcdefghijklMnoP,rstuvwxyz 
abcdefghijklfflnop,rstuvwxyz 

0123456709 
0123456789 

0123456789 
012345678', 

O1.234567B" 
0123456789 

01.234567B9 
0123456789 

0123456789 
0123456789 

A 
AB 

ABC 
ABCD 

ABCDE 
ABCDEF 

ABCDEFG 
ABCDEFGH 

ABCDEFGHI 
ABCDEFGHIJ 

ABCDEFGHIJK 
ABCDEFGHIJKL 

ABCDEFGHIJKLM 
ABCDEFGHIJKLMN 

ABCDEFGHIJKLMNO 
ABCDEFGHIJKLMNOP 

ABCDEFGHIJKLMNOPQ 
ABCDEFGHIJKLMNOPQR 

ABCDEFGHIJKLMNOPQRS 
ABCDEFGHIJKLMNOPQRST 

ABCDEFGHIJKLMNOPQRSTU 
ABCDEFGHIJKLMNOPQRSTUV 

ABCDEFGHIJKLMNOPQRSTUVW 
ABCDEFGHIJKLMNOPQRSTUVWX 

ABCDEFGHIJKLMNOPQRSTUVWXY 

TLJVWXYZ 
UVWXYZ 
VWXYZ 
l4XYZ 
XYZ 
YZ 
Z 

Ol.234"67B9 
01234567139 

01 234~'67B9 
01234~)6 7B9 

(l1234567B9 
01234:56789 

01234567139 
01234~)67B<, 

01234567B'1 
01234567B9 

abcdefghijklMnoP'fstuvwxyz 
abcdefghijklfflnoP,rstuvwxyZ 

abcdefghijklfflnoP,rstuvwxyz 
abcdefghijklfflnoP,rstuvwxyz 

abcdefghijklmnoP,rstuvwxyz 
abcdefghijklmnop,rstuvwxyz 

¢. ( (+ 1 & I $*) ; ~-/: , X_I?' : ~@' =="1- ( ) \ 
¢.«+I&!$*);'-/:,X_}?':O@'="I-()\ 

¢.< (+I&!$*) ;'-/: ,X_I?' :O@'="I-()\ 
¢.«+I&!$*);'-/:,X_I?':I@'="I-()\ 

¢.( (+I&!$*) ;'-/: ,X_I?' :~@'="I-()\ 
¢. ( (+ 1 &! $*) ; .'-/: ,X_ I?' : ~@' = "1- ( ) \ 

¢. ( (+ 1 & I $*) ; .'-/: , Y._ >?' : ~@' == "1- ( ) \ 
¢. «+1 &! $'IOf); '-/: ,X_I?': ~@'="I-()\ 

¢. ( (+ 1 &! $*) ; '-/: ,:e I?' : ~@' == "1- ( ) \ 
¢. «+ 1 &! $*); ' .. /:, :~_)?': I@'=="I-(}\ 

¢.«+I&!$*l;'-/:,X_I?':I@'="I-()\ 
¢. ( (+ 1 &! $*) i '-/: , X_)?' : I@' = "1- ( ) \ 

¢. ( (+ 1 &! $*) ; '-j: ,X_ >?' : I@' == "1- ( ) \ 

1 
1 ~ 3 4 5 6 7 B 9 0 123 

123456789012345678901234567890123456709012345678901234567B901234567B901234567B9012345678901234567B9012345678901234567B901234567B9012 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

33 XXXXXXXX 33 
~34 XXXX XXXX 34 
35 XXXX XXXX 35 

38 
39 
40 
11 
42 
4:5 
44 
45 
4", 
4l 
4BNNNN 

XXX X 
XXXx 

XXXX 

1'7 XXX X 
~jO XXXX 
51 XXX X 

XXXX 
XXXx 

52C MHHM 
:',3 XXXX 

xxx>: 
xxxx 

xxxx 

54 XXXX 
55 XXX X 
56 XXXX 

XXXX 
XXXX 

IllIIIIIII 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

IIIIIIIIII 

57 XXXX 
58 XXXX 

6l. 

BBBBBBHBHBB 
BB DB 
[IB BB 
BB BB 
£1£1 BB 
BB BB 
liB [IB 
B[~BBBBBBBB 

B[I fill 
BB DB 
BB BB 
BB BB 
BB £1£1 
BB BB 
BBBBBBBBBB£I 

XXXX 3B 
XXXX 39 

XXXX 40 
MM tiM XXXX 41 
MMM MMM XXXX 42 
MMMM MMMM XXXX 43 
MM MM MM MM XXx X 44 
MM MM MM MM XXXX 45 
MM MM MM MM XXXX 46 
MM MM Mti MM XXXX 47 
MM MM MM MM NNNN48 
MM MM MM MM CRLF 
MM MM MM MM XXXX 50 
MM MM MM MM XXXX 51 
MM MM MM MM XXCR 
MM MM MM MM XXXX 53 
MM MMM MM AAAA 
MM M MM XXXX 55 

XXX X 56 
!III 

XXXX 58 

LJUUU 
62 1 1 2 

5 
3 
o 
1 

3 
5 
1 

4 
o 
1 

4 
5 
1 

5 
o 
1 

UUUU 
5 XXXX XXXX 8 

o 
1 

8 
5 
1 

9 
o 
1 

9 
5 
1 

1 
o 
o 
1 

1 
o 
5 
1 

1 
1 
o 
1 

1 
1 
5 
1 

2 
o 
1 

2 
5 
1 

1 
3 
o 
1 

63 5 0 
64 1 1 

Line 

1-53 
1-26 
27-29 
30-48 
36-37 
48 

49 
49-64 

5 
1 

o 
1 

Explanation 

New line (3 times). 

5 XXXXXXXX 
1 1 1 

Line 

52 
Horizontal format = 132; vertical format = 66 
Ripple pattern. 54 
New line (3 times). 
Absolute horizontal and vertical positioning. 55 
Skipped using absolute vertical positioning. 57 
Null characters (3) between 48 and NNNN 59-60 
on both ends. 61 

Carriage return and line feed after CRLF. 
Relative horizontal and vertical positioning. 

Explanation 

Carriage return after last XXCR; print C 
and overstrike Hs on first 4 Xs. 
Set horizontal format to 106; allow auto new 
line"to 55; AAAA indicates auto new line. 
Horizontal format reset to 132. 
Skip to line 58 after IIII by using IRS. 
Skipped using relative vertical positioning. 

. Unprintable character default is changed 
from blank to U. Eight B9s are sent as the 
unprintable character. 
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192 ONLINE TESTS (CONTINUED) 

Matrix Printer Verification Test (Online Exercised 
Printout in Transparent Mode (Partial) 

Last 4 characters 

of Line 26 

~E( New Line (27,28, and 29) Print Position, Absolute Horizontal, 
5678 - Hex CO (print position 12) vw~~ / 

00/ I 1 ~ 2 I 3 I 4 I 5 I 6 I 7 I 
1113C6F3C6F3C7F3C8F3C13COF3C1F3C1F3C2F3C3F3C3F3C4F3C5F3C5F3C6F3C6F3C7F3C8F3C13COFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF 
555404140E14081402144E40A1404240E34084402540C64067400840A9404040E14082402344F401123456789012345678901234567890123456789012345678 
----{Ai-{>I-{tl-{bl-D--{-I-{-2-{-3-{-4-{-5-{-6-{~7-{&8-{!9-{AO-{}I-{t2-{b3-D--{-123456789012345678901234567890123456789012345678 

o I 1 I 2 I 3 I 4 I 5 
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF 
901234567890123456789012345678901234567890123456789012345678901234567890123456789012 
901234567890123456789012345678901234567890123456789012345678901234567890123456789012 

01 I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 
44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 
OOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOOOFOOO 

I I I I I I I I I I I I I I I I I I I I I I I I I 

() I 1 I 2 I 3 I 4 I ~p. p .. Ab I V . I 443C23COFF3C3EEEEEEEE3C8FFFF3C3EEEE44444444EEEE3C8FFFF3C3EEEE3C4EEEE3C8FF3~COF~3C2EEE~ nnt oSition, so ute ertlca, 
()~~ri:~~:~~~;~~~~;;;;;~~~~~~:~~~;;;;()()OOOOOO;;;~~~~~:~~~;~;;;;~;~;~;;~~~~~~ri~~;:~~~;~;;~; Hex 26 (pri nt position line 38) 

192 

Wiring Diagram, 
Diagnostic Aids 
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192 ONLINE ,TESTS (CONTINUED) 

Field Definition of Error History Table (Sample 
Printout) 

Controller 
and system 
problems 

Controller 
detected 
printer 
error 

First poll 
byte 

ERROR HISTORY TABLE FOR 
ERROR CONT/HOST CABLE STATUS 
CODE STATUS CONT DEVICE 

A A A A A A A A A A A • A A A A A A A A A A A A B I NARY 
0238 0000 0000 0600 0000 0010 0001 
0244 0000 0000 0000 0000 0000 0001 
0234 0000 0000 0000 0000 0010 0000 
0238 0000 0000 0000 0000' 0010 0000 
0234 0000 0000 0000 0000 0010 0001 
0200 0000 0000 0100 0000 0000 0000 
0200 0000 0000 0100 0000 0000 0000 
0245 00000000 0000 0000 0000 0000 
0234 0000 0000 0000 0000 0010 0000 
0245 0000 0000 0000 0000 0000 0000 
0245 0000 0000 0000 0000 0000 0001 
0235 0000 0000 0000 0000 0010 0000 
0245 0000 0000 0000 0000 0000 0001 
0245 0000 0000 0000 0000 0000 0000 
0235 0000 0000 0000 0000 0010 0000 
0245 0000 0000 0000 0000 0000 0000 
0245 0000 0000 0000 0000 0000 0001 
0245 0000 0000 0000 0000 0000 0000 
******************************* END OF 

Dev~\ T 
02=5256 ) 

Error Type 

Controller Defined 
(If an error bit is 
present, see the 
Controller/Host MAP). 

(reserved) ------~ 
No Response (timeout) (00) 
Transmit Activity Check (01) 
(reserved) ----------' 

Receive Parity Check (03) 
Receive Length Check (06) 

Second 
poll byte 

Read 
status 
byte 

1-88 

SERIAL MATRIX PRINTER P2/ 
DEVICE STATUS 

C010 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0001 
0000 
0000 
0000 
0000 
0000 
0000 

TABLE 

o 1 DATE 
YY/MM/DD 
77/10/12 
77/10/12 
77/10/j.2 
77/10/12 
77/j.O/12 
77/10/12 
77/10/12 
77/10/11 
77/10/11 
77/10/11 
77/j,O/11 
77/10/10 
77/j,O/10 
77/10/10 
77/10/10 
77/10/10 
77/10/10 
77/10/10 

TIME 
HH:MM:SS 
09:35:11 
09:34:31 
09:34:18 
09:34:11 
09:34:04 
09:02:04 
08:56:47 
06:46:46 
04:26:25 
03:25:27 
01:j,7:25 
21:52:49 
20:45:44 
20:40:27 
16:54:04 
15:51:33 
15:48:34 
15:46:10 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

0000 
0101 
0101 
0000 
0101 
0000 
0000 
0000 
010j, 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

0001 
0000 
0000 
0001 
0100 
0000 
0000 
1000 . 
1000 
1000 
1000 
1000 
1000 
1000 
1100 
1000 
1000 
1000 

*********************************** 
III L. Forms Position Check (38) 

Forms Stopped (37) 
Left Margin Check (36) 
No Emitters (35, 45) 

Emitter Sequence Check (34, 44) 
Fast Speed Check (33, 43) 

""'----- Slow Speed Check (42) 
L--__ Wire Check (31) 

Graphic Check (26) 
End-of-Forms (50) 
Print Mechanism Not Ready (30, 40) 

I.....-_______ Invalid SCS Parameter (29) 

I-.....-------Invalid SCS Control Character (28) 
1-..... __________ Even/Odd Response Level (reserved) _______ ....J 

Even/Odd Ti mout (90) ----' 

Busy (91) -------~ 
Line Parity (04) _____ --J 

Unit Not Available Status (51) 
Outstanding Status _____ ---J 

• -

Exception Status o = Even 1 - Odd 
o 0 0 '= No exception status 
00 1 = Activate lost (parity) 
o 1 0 = Invalid activate (24) 
o 1 1 = (reserved) 
1 00= Invalid command or device ID (20) 
1 0 1 = Input queue or storage overrun (22) 
1 1 0 = (reserved) 
1 1 1 = Power on transition (08) 

- .. 



193 ERROR CODES, LIGHTS, SWITCHES, AND 
TEST POINTS 

Error Codes and Descriptions 

The error recovery procedures for the following error 
codes are found in the 5256 Printer Operator's Guide, 
GA21-9260. 

All errors displayed that pertain to the printer will have a 
device code of 02 (first 2 positions of the error code). 

Error codes are both logged and displayed except as 
noted. 

Error Code 
Device Error 

Priority Error Description 

0200- - - - - - - 2 - - - --No response timeout 
0201 , 1 Transmit activity check (controller only) 
0203 3 Receive parity check (controller detected) 
0204--- ---14 -----Line parity check (printer detected) 

• 

The following error codes should not occur, but if they 
do, they indicate one of the following: 

• 5256 planar failure 

• Transmission errors 

• S/34 microcode failure 

Error codes 21 and 25 indicate that the controller 
received status bits from the 5256 that are not used by 
the 5256. Errors 47 and 48 indicate 'forms stop' or 
'forms position check' from the printer with the ' unit not 
available' bit off (Ready). Error 49 results if the printer 
indicates outstanding status in poll response frame 1, 
but the response to the 'read status' command showed 
none. Error 32 indicates a hard, slow speed Ciheck 
without another print mechanism error. 

0206 5 Receive length check (wrong number of bytes on a poll or read status) 
0208 9 Power on transition (in session) 
0220------ 6-----Invalid command or device 10 
0221 10 Undefined exception status (110) (See note 3.) 
0222 7 Input queue or storage overrUn 
0223-------12 ----'Activate lost' controller problem (should have been reported as 0204) 

(See note 3.) 
0224 8 I nvalid activate 
0225 11 Undefined exception status (011) (See note 3.) 
0226 27 Graphic check (See note 1.) 
0228- - - --25 - - - -I nvalid SCS control character (See note 1.) 
0229 26 Invalid SCS parameter (See note 1.) 

0230 17 Printer not ready (hard) 
0231 16 Wire check (hard) 
0232------24-----Slowspeed check (hard) (See note 3.) 
0233 21 Fast speed check (hard) 
0234 20' Emitter sequence (hard) 
0235 22 No-emitter check (hard) 
0236------23----0verrun error (hard) 
0237 19 Forms stop (hard) 
0238 18 Forms position check (hard) 
0240 30 Printer not ready (soft) (See note 2.) 
0241---- -29 --- -Wire check (soft) (See'note 2.) 
0242 35 Slow speed check (soft) (See note 2.) 
0243 32 Fast speed check (soft) (See note 2.) 
0244 31 Emitter sequence check (soft) (See note 2.) 
0245----- 33----No-emitter check (soft) (See note 2.) 
0246 34 Overrun error (soft) (See note 2.) 
0247 37 Forms stop (soft) (See note 3.) 
0248 36 Forms position check (soft) (See note 3.) 

Notes: 

1. The error code is displayed as a console error 
message but is not logged. 

2. The error code is logged but not displayed as a 
console error message. 

3. Invalid status combination. 

0249- - --- 38 ----Read status byte empty after operating status (See note 3.) 
0250 15 End of forms (See note 1 .) 
0251 28 Not ready (unit not available status) 
0290 13 Even/odd status timeout 
0291----- 4 ----Hardware busy timeout 

192,193 

Wiring Diagram, 
Diagnostic Aids 
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193 ERROR CODES, LIGHTS, SWITCHES, AND 
TEST POINTS (CONTINUED) 

Lights 

Normal Mode 

Thirteen lights are located on the control panel of the 
printer for use by the operator and the customer 
engineer. They are as follows: 

Power On-Indicates that power is present at the 
printer and +5, -5, +8.5, +10.8 Vdc and 24 Vac are 
OK. 

Ready-Indicates that the printer can be used for 
customer jobs. The light is turned on by pressing the 
Start switch and is turned off by unrecoverable 
errors, by an attention message from the host 
system, or by pressing the Stop switch. 

Line Sync (I)-Indicates that the printer has 
recognized any character, command, or data sent by 
the controller over the system cable. The command 
or data characters can be for any printer or display 
station on the cable (if the Cable Thru feature is 
installed). The light goes off if there are more than 
.115 ms between recognizable characters. 

System Available (2)-lndicates that the printer has 
detected its address in a command. The light turns 
off if the printer does not receive a command for 480 
ms. 

Line Check (3)-lndicates that the printer has detected 
a parity error in a command or data sent from the 
controller. When the Cable Thru feature is installed, 
all stations turn this light on even if the command or 
data is not addressed to them. The addressed station 
returns an error response to the controller. The 
controller resends the information that contained the 
error until the information is received with no error. 
After the information is received without error, the 
light is turned off. 

Storage Check (4)-lndicates that a parity error has 
been detected in the basic storage located on the 
logic planar. 

Internal Check (5)-Used only during power on 
sequen'ce and when checking status in test mode. 

.. 

Graphic Check (6)-lndicates that an unprintable 
character has been detected by the printer and the 
printer is set up to stop on this condition by the host 
program. The Attention light will be on and the 
Ready light will be off. 

1-90 

Data Cleared (7)-lndicates that a clear command {to 
reset the input buffers) has been received from the 
host. (This is part of the error recovery procedure for 
hard errors.) 

Transparent Mode (B)-Indicates that printer is in a 
mode of operation in which the hexadecimal code for 
each byte of input data is displayed directly above 
the output 'of the character from the character 
generator. SNA formatting control characters, 
parameters, and characters not recognized by the 
character generator will be printed as a hyphen. 

Attention-Indicates to the operator that manual 
intervention is required. Attention is turned on with 
the Graphic Check, Unit Check, and Forms lights. If 
the Audible Alarm feature is installed, the alarm also 
sounds. The light is also turned on by a BEL SCS 
control character in the data stream. 

FO"!1s-lndicates that a forms error was detected by 
the hardware. If the Forms and Attention lights are 
on and the Unit Check light is off, the printer is out 
of paper. If the Forms, Unit Check, and Attention 
lights are on, the forms were moved manually while 
the Ready light was on, a failure occurred in the 
paper movement mechanism, or a forms jam 
occurred. 

Unit Check-Indicates that a hard error was detected 
while printing. This error is reported to the host in a 
'read status' command. The Attention light will be 
on. 

Note: The lights associated with the numbers 1 
through 8 have multiple meanings as follows: 

During power on sequence, they are turned off 
sequentially as each segment of the power on 
diagnostic is completed. 

-. 



193 ERROR CODES, LIGHTS, SWITCHES, AND 
TEST POINTS (CONTINUED) 

When the Status switch is set to Test, the 8 lights 
display the contents of the read status byte. See 
Test Mode. 

During normal operation, the following lights are on: 

Power On 
Read 
Line Sync 
System Available 

Light Status Switch 
Number Set to Normal 

1 Line Sync 

2 System Available 

3 Line Check 

4 Storage Check 

5 I nternal Check 

6 Graphic Check 

7 Data Cleared 

8 Transparent Mode 

193 

Read Status 
' Response Bit 

7 

8 

9 

10 

11 

12 

13 

14 

Wiring Diagram, 
Diagnostic Aids 

Test Mode 

Select test mode by setting the Status switch to Test. 
In test mode, the printer is completely offline and will 
not respond to any commands from the controller. Test 
mode also changes the meaning of the lights from that 
described under Lights, preceding to the following: 

Error 
Status Switch Set to Test Code 

Wire Check - A print wire was turned on too long. 31/41 

Slow Speed Check - The print head moved too 42 
slowly. 

Fast Speed Check - The print head moved too 33/43 
quickly. 

Emitter Sequence Check - Emitter pulses were 34/44 
missing or occurred in the wrong order. 

No Emitters - No emitter pulses were detected 35/45 
(the print head was'stalled). 

Overrun Error - Overrun occurred while printing, 36/46 
and the print position cannot be determined. It can 
also occur if the print head is bumped. 

Forms Stopped - The forms are jammed, stalled, or 37 
cannot be moved. Manual intervention is required. 

Forms Position Lost - The forms have been moved 38 
without pressing the Stop switch; forms position 
cannot be determined. 
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193 ERROR CODES, LIGHTS, SWITCHES, AND 
TEST POINTS (CONTINUED) 

Wire Check (Light 1 )-When the part of the printer logic 
on the voltage regulator card or planar recognizes that a 
wire has been on too long, the logic activates the 'wire 
check' line. This line causes the Wire Check light to 
come on and all printer functions to stop for 1/2 
second. The printer logic activates the 'printer reset' 
line. If the reset does not clear the wire check, the logic 
signals a hard error by turning on the Unit Check and 
Attention lights. 

Slows Speed Check (Light 2)-The slow speed check 
occurs when 50 consecutive emitter pulses occur that 
'exceed the maximum allowable spacing: 

40 cps 
80 cps 
120 cps 

3.45 ms 
2.08 ms 
1.50 ms 

This error by itself is always a soft error and no ' 
recovery is attempted. However, the error might appear 
hard if it occurs with a hard error. Generally, the only 
reason for the soft error light is that the last emitter 
pulse received exceeded the slow speed maximum 
spacing and was followed by a hard error. See also 
Emitter Sequence and No Emitters. 

Fast Speed Check (Light 3)-The emitter pulses must 
conform to the following minimum spacing: 

40 cps 
80 cps 
120 cps 

728 ms 
700 ms 
500 ms 

If a second emitter pulse occurs within the spacing, it is 
considered a fast emitter pulse (fast speed check). Light 
3 will not turn on unless the condition occurs on two 
consecutive emitter pulses. If this happens, light 3 is 
turned on and the logic performs an automatic retry. If 
the same condition occurs again on two consecutive 
emitter pulses during the retry, a hard error results. 

Emitter Sequence (Light 4)-This error occurs for any of 
the 3 following conditions: 

1. 

2. 

An emitter pulse occurs in the wrong sequence for 
the direction the carrier is moving. 

An emitter pulse was missed because the pickup 
failed or the pulse came on too soon after the 
previous pulse. 

-
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3. All 3 emitter pulses were on (or off) at the same 
time. This kind of emitter sequence error is the 
only one that can occur during the stop-time 
turnaround. 

If lights 3 and 4 are both on, the emitter pulse probably 
was early and so short that it was gone before the fast 
speed check (minimum spacing) occurred. If lights 2 
and 4 are both on, the emitter pulse probably was not 
detected (the pulse did not occur). 

No Emitters (Light 5)-:-Light 5 turns on for either of the 
following conditions: 

1. 

2. 

The processor does not recognize an emitter pulse 
after 125 ms. 

The processor senses the emitter pulse, but the 
hardware does not provide the timing checkpoints 
for minimum spacing. 

If lights 3 and 5 are both on, two pulses occurred too 
close together and no more pulses were recognized. If 
lights 2 and 5 are both on, the last 2 emitter pulses 
were too far apart and no pulses were recognized. 

Overrun (Light 6)-lf the minimum spacing checkpoint is 
not handled by the processor before the hardware 
reaches the next minimum spacing point, the processor 
has been overrun by the hardware. This indicates: 

1. 

2. 

Something kept the processor from servicing the 
emitters. 

The processor failed for a time. 

Forms Stopped (Light 7)-Light 7 turns on if the forms 
logic was started but no activity occurred for 250 ms. 

If the forms move from the detent position by 1 motor 
phase when the printer is ready, the processor attempts 
to move it back to the correct position. If this action is 
not completed in 250 ms, light 7 turns on. 

Forms Position Check (Light B)-Light 8 is turned on if 
the forms move from the detent position by more than 1 
motor phase when the Ready light is on. 

Forms overrun occurs if the processor fails to service 
the forms logic. If this happens, forms motion is 
stopped and light 7 or 8 (or neither) might be on 
(depending on the condition within the processor). 

• 



193 ERROR CODES, LIGHTS, SWITCHES, AND 
TEST POINTS (CONTINUED) 

Control Panel Switches 

The control panel contains the following switches: 
Power, Start, Stop, Line Feed, Form Feed, Line Spacing, 
and Status. 

Power switch-A 2-position switch that switches on AC 
power to the printer. 

Start switch-A momentary contact switch that causes 
the printer to become ready if an error condition does 
not prevent it from doing so. Pressing the Start switch 
is required after the power on diagnostics in order to 
make the printer ready. The Start switch also provides 
the enter and execute functions when offline tests are 
selected by using the Line Feed and Form Feed 
switches. 

Stop switch-A momentary contact switch that causes 
the printer to become not ready. The switch must be 
pressed before operator intervention occurs when 
changing or aligning forms. As part of the error 
recovery procedures, the Stop switch turns off the Unit 
Check, Data Cleared, Graphic Check, and Forms lights 
as well as the numbered lights and the Attention light 
(with the Audible Alarm if it is present). The Stop 
switch also stops execution 'of the offline tests. 

Line Feed switch-A momentary contact switch that can 
operate in 2 different machine modes: 

193 

Normal mode-This switch causes a single line feed if 
the Stop switch was pressed first; if the Stop switch 
was not pressed" no action results. 

Test mode-This switch is used with the Form Feed 
and Start switches in selecting offline tests. The line 
feed action is not done when the printer is in test 
mode. 

Wiring Diagram, 
Diagnostic Aids 

Form Feed switch-A momentary contact switch that 
operates in 2 different machine modes: 

Normal mode-This switch causes a series of line 
feeds to the start of the next logical page if the Stop 
switch was pressed first; if the Stop switch was not 
pressed first, no action results. If the forms length 
has not been set by a 'set vertical format' control 
character, the forms length defaults to 1 line feed. 

Test mode-This switch is used with the Line Feed 
and Start switches in selecting offline tests. The 
forms feed action is not done when the printer is in 
test mode. 

Line Spacing switch-A 2-position switch that allows 6 or 
8 lines per inch to be selected. 

Status switch-A 3-position switch: 

Cancel-A momentary position that causes' cancel 
request' status to be sent to the controller. The 
switch has no function when the printer is in test 
mode. 

Normal-Places the 5256 in online mode for operating 
with the host system. 

Test-Places the 5256 in offline (test) mode for 
problem determination or diagnosis. 

Test Points 

Test points are available on printer board A 1 in the left 
rear corner (viewed from the back) and on the 
interposers on planar board B 1. The points are 
referenced from the MAPs and service procedures. 
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195 PRINT QUALITY AND REGISTRATION 
PROBLEMS 

Print Quality Problem Examples 

•••• ••• • • • • • •••• • • • • • • • • •••• •••• • • • • •••• •••• 

o 

•••• • ••• • • • • •••• • ••• • • •• • • • • •••• • ••• • • • • •••• •• •• 

o Correct character 

D Missing row of dots (all characters have a missing row of dots) 

II Random missing dots (single characters have missing dots) 

Check the platen surface 
Check the print head for binds 
Check the ribbon for damage 

a Extra dots (all char~cters have extra dots) 

II Dots not al igned vertically 

- Check the carrier and ribbon for binds 

II Character cannot be recognized 

IJ Character width incorrect 

1-94 

• ••• • ••• • • • • • ••• • ••• • • ••• .- • • • •• • • ••• • • • • • ••• • ••• 

II 

•••• • • •••• • • • • •••• • • •••• 

IJ 



195 PRINT QUALITY AND REGISTRATION 
PROBLEMS (CONTI NUED) 

Registration Problem Examples 

D 

~§§§§§§§§§§§§§§§ §~§§§§§§§§§§§§§§ 
§§§§§§§§§§§§§§§§ §§§§§§§§§§§§§§§§ 
§§§§§§§§§§§§§§§§ §§§§§§§§§§~§~~§~ 
§§§§§§§§§~§§§§§§ §§§§§§§§§§§§§§§~ 
H§§§§§§§§§§§§§§§ §§§§§§§§§§§§§§§§ 
§§§§§§§§~§§~§§§§ §§§§§f:I§§§§f:lf:I~f:I§§ 

.. 
II 

II 

.. 

195 

Correct registration 

Print not aligned with the forms (crooked print) 
- Check the forms path for binds. 

Parts of characters missing 
- Check ribbon for defects or oil spots. 

- Check for a defective platen. 

Horizontal alignment (complete lines aligned 
wrong) 
- Check the emitter adjustment (140). 

Wiring Diagram, 
Diagnostic Aids 

• 

~~§§§§§~~§§§§§§§ §~§§§§§§§§~§§§§§ 
§§~§~~~~~§§§§§§§ §§~§§§§§§§§§§§§§ 
§§§§§§§§§§§§§§§§ §§§§§§§§§§§§§§§§ 
§§§§§§§~~~R~§§§§ §§§§§~§§§§§§§§§§ 
§§§§§§§§§§§§§§§§ ~§§§§§§§§§§§§~~§ 
~] § ~ §§ § § § I~ § § § § t~ § § § fJf;J § §§ §§ § I~ § §"§§ § § 

II 

§§!;I f..;Jf:;I§I;1I~ 1~§§§Bf:I§f:I §§§§§§§§§§~~§§§§ 
§§f:I§§t.=I§§§§§§ §F.J§~I §J~§ B§§f4~~ t4§§§f:;lfJl~J:1 
§13fJ§ §§§§§f:lf:I OO§I3§ ~;I§~J §F-I§!;;II~ §§§§f:lf:lt:l§ 

§f:lL~ §§§f-§ §~~§§F::I§I:.t~ ~§§§~§§§§§§~~~§ 

§§§ I3f::1§~\l3 §l:l§§§§§§ §§§§§§§f:I§§m §§§§ 
§§~§§§§§§§§§§§§§ §§§ §f:I§~§ §§~§§§§§ 

II 

II 

II 

IJ 

Vertical registration (variable line spacing) 

Vertical registration (characters above and/or 
below the normal line) 
- Check the carrier adjustment (150). 

Horizontal registration (variable column spacing) 
- Check the carrier for binds. 

HorizoQtal registration (characters left or right of 
the normal column) 
- Check the emitter adjustment (140). 
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196 PROBE, PROBING INFORMATION, AND 
INTERPOSER CHECK 

Probe Setup and Accessories 

1. Set up the probe as follows: 
a. Set the Technology switch to the Multi position. 
b. Set the Latch switch to the None position. 
c. Set the Gate Ref switch to the Gnd position. 

2. Use the following tips and jumpers as required: 
a. GLP extender cable (part 453605)1 
b. SL T type probe tip (part 453826)1 
c. SL T ground tip (use part 453826)1 

d. 6/32 pin tip 
e. Alligator tip 

Probe Power 

Connect probe power leads to power adapter board C1 
as follows: 

Black to C1 E1711 (-) 
Other to C1 E1811 (+) 

c 
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1 Can be ordered from Mechanicsburg. 

~~~ 
+. E18 ,.If-

~fJ 
~ 

~ 
~ 
~ 
~ 
~ ... 

~ 
"\J-

1-96 

Probe Test 

Ground the probe at B1 D1 D08 on the planar board. 
Probe B1 D1 B02 on the planar board. Both lights should 
be on. 

Probe Light Conditions 

Two lights are used to indicate status. The 2 lights 
indicate 4 conditions: 

Condition Lights 
Up Down 

Up light on continuously 
Down light on continuously 
Pulsing 
Invalid signal or no power 
to the probe. 

Probing EC1, EC2, and C1 A 1 

On Off 
Off On 
On1 On1 

Off Off 

The connector caps have holes drilled through to the 
probe points. Simply insert the probe into the 
appropriate hole. 

Cl A 1 ,P-EC1 ,P-EC2 Pin Locations 

Plug 

~-:::----:==!- D13 
~. 

I\-)e 

~. 

O· 

• • 
~ .. 
UI ... 

• 

Cover 

Top View 

813 

D02 

B02 

1 Both lights are on, 1 light is on continously while the other 
light turns on and off, or both lights turn on and off . 

• • 



196 PROBE, PROBING INFORMATION, AND 
INTERPOSER CHECK (CONTINUED) 

Continuity Check for Interposers 

Remove the interpose~ and make continuity check as 
chart below indicates: 

~
~: :-: : : : : : : : ~.] 
J ......... . 
•••••••••• 

Removing Wire From Plugs P2, P3, P4, and P5 

Lift the plastic tab slightly with a very small screwdriver 
or knife until the wire can be pulled out. 

196 

Wiring Diagram, 
Diagnostic Aids 

Maintenance 5256 MIM 1-97 
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Perform preventive maintenance (PM) for the printer on 
any 01 call if a check of the incident reports shows that 
more than 30 months passed since the last PM on 40 
and 80 cps models (15 months on 120 cps models). 

Unit Operation 

Ribbon drive Replace the lines. 

Lubricate the feed roll shafts. 

Clean the ink from the ribbon guides. 

CAUTION 

Excess oil will bleed to the ribbon and cause light 

and dark printing. 

Print head Clean the wire guide tip and the side grooves. 

Check the print for variations in density. 

Lubricate the oil felt. 

Lubricate the support bars. 

Forms tractor unit Lubricate the shafts. 

Back cover Change or clean the filter in the right rear 

corner (as viewed from the front). 

Print emitter Lubricate: 

Pickup pads. 

Contact points (7) between the emitter board 

and the side frame. 
Horizontal fine adjustment threads and shaft sides. 

Carrier drive Lubricate the belt tensioner shaft. 

Forms feed drive Lubricate the idler gear stud. 

Platen Lubricate the bushings. 

Power supply Check the fan operation (2 places). 

Support bars (2) D 

Preventive Maintenance 

Lubricant Notes 

See 173. 

IBM No. 23 Light film. 

Variations could 

indicate print wire wear. 

IBM No.6 See 163. 

IBM No.6 Drop. 

IBM No. 23 L:ight film. 

IBM No. 23 Light film. 

IBM No. 23 Light film. 

IBM No. 23 Light film. 

IBM No. 23 Light film. 

IBM No.6 Drop. 

IBM No. 23 Light film. 

IBM No.6 Light film. 

IBM No.6 Light film. 

Preventive Maintenance 5256 MIM 2-1 
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Use IBM No. 23 grease for: 

D Platen Bushings (2) 

II Feed Roller Shafts 

II Contact Points (3) between the Emitter Board 
and the Right Side of the Frame 

.. Horizontal Fine Adjustment Threads 

II. Pickup Pads (4) between the Emitter Board and 
the Pickup Card 

II Contact Points (4) between the Emitter Board 
and the Left Side of the Frame 

II Belt Tensioner Guide Shaft 

2·2 



'. 

Use IBM No. 23 grease for: 

.. Bottom Forms Tractor Shaft (light film) 

II Top Forms Tractor Shaft (light film) 

Preventive Maintenance 5256 MIM 2-3 
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The tools and test equipment needed to service the IBM 
5256 Printer are listed below: 

General logic probe kit 
Standard CE tool kit 
Metric tool kit 

General Logic Probe 

The general logic probe with needed leads and probe 
tips is available in a kit from Mechanicsburg by ordering 
part 453212. 

Information specific to the use of this probe on the 
printer is in 196. Refer to the instruction book shipped 
with the probe for a description of the probe and its 
operation. 

Standard CE Tool Kit 

Tools normally used by the CE are in this kit. 

Metric Tool Kit 

A kit of metric tools is available from Mechanicsburg by 
ordering bill of material 1749235. 

Note: In the 5256 all metric screws are blue. 

PM, Tools 

Tools and Test Equipment 

~~UP 
(@~DOWN 

TECHNOLOGY 

MULTI ~ 
MST 2/4 -
MST 1 

LATCH 

UP~ NONE -
DOWN 

GATE REF 

+1.4V ~ GND -
-1.3V 

GATING 

+@ 
-@ 
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INTRODUCTION 

The IBM 5256 Printer is a bidirectional (prints left and 
right) printer that prints at 40, 80, or 120 cps (characters 
per second). 

This printer produces characters by a series of dots 
within a matrix. Characters are formed by printing a 
pattern of dots that corresponds to a stored image in 
the printer adapter. 

Printer control and logic voltages are provided within the 
printer. Data and control signals are received on a cable 
from a controller at a system. 

The printer has the following capabilities: 

• Prints characters by a series of dots within an 8-high 
by 7 -wide matrix. 

• Model 1 prints at 40 characters per second 
(101.6 mm/second-4 inches/second). 

• Model 2 prints at 80 characters per second 
(203.2 mm/second-8 inches/second). 

• Model 3 prints at 120 characters per second 
'(304.8 mm/second-12 inches/second). 

• Models 1 and 2 tab at high speed. 

Theory 

• The print line is up to 132 characters long. 

• As many as 96 different characters can be printed 
(128 for Katakana). 

• Verticalspacing is 6 or 8 lines per 25.4 mm (1 inch)' 
selected by a switch. 

• High speed multiple line feeding. 

• Horizontal spacing is 10 characters per 25.4 mm 
(1 inch). 

• Cut forms are advanced by a 381 mm (15-inch) 
pressure feed platen. 

• A forms tractor unit for printing on continuous forms. 

• Printing can occur while the print head is moving 
either to the .right or to the left (bidirectional printing). 

• High speed tabbing and high speed multiple line feeding 
can occur at the same time. 

Theory, 
Features 
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PRINTER OPERATION OVERVIEW AND DATA 
FLOW 

" Printer Power Supply 

e Print-Emitter Pickup 

e Forn:'s Feed Stepper Motor 

e Print Emitter 

The figure below shows the printer data flow. 
Printer 

System 
Input 
Cable 

Cable 

Planar Board 
Printer Adapter 

1Jl­
I"r-

Printer 
Status 
~ogic 

Control 
Panel 
Logic 

Print Logic 
r--, Adapter ~, • Print V Buffers 

Printer • Receive 
Control Buffers 
.MPU 1 • Character 
• Control Generator 

Storage 
• Data 

fo- Storage 

¢=; 
Printer 
Motion 
and 
Timing 

AC Source 

U II. I I 
r1~~g;=;--'-c=J--~~g:;-go-,----CJ..r--~ Printer 

Power Supply 

It:::::: =r~:~yStatus: " 9 0 oI'\01171~~. ._ ~ 
!... • • Wire Check 1r I "'\ 

• End of v (n em l ~ I( ~(l. 
Forms ~;: n j = ~ 

~ Control Panel 
f'r;-V Lights and 

I ; 

I~ 

I ; 

I ~ 

I~ 

Switches 

Print Wire 
Drivers 

(See the note.) 

Print Emitter 
Amplifiers 
and Left 
Margin 
Amplifier 

Carrier 
Stepper 
Motor 
Drivers 

(See the note.) 

Forms 
Feed 
Stepper 
Motor 
Drivers 

(See the note.) 

Forms 
Feed 
Emitter 
Amplifier 

(See the note.) 

~ ,~~~~ 

IA 

l'f 

I~ 

IThe MPU interfaces with a" units of the planar board. 

Printer Logic Flow 

Note: The printer has driver cards that plug into the 
printed circuit board located at the rear of the printer 
assembly. 



The IBM 5256 Printer is powered by two stepper 
motors: the carrier motor and the forms motor. Each 
motor is controlled by 4 drive lines: 'A', 'not A', 'B', and 
'not B'. Combinations of these drive lines in a 
prescribed sequence determine the direction the motor 
turns. 

The carrier motor is coupled to a carrier that supports 
the ribbon box, the ribbon drive mechanism, the print 
head, and the print emitter pickup. 

The ribbon box holds a continuous loop of ribbon. The 
ribbon is driven by 2 lines through 2 clutches and a 
series of idler gears. 

The print head contains 8 vertically-mounted print wires. 
Signals from the printer adapter move the print head 
along the print line and selectively energize the print 
wires. 

The character dot matrix is 8-high and 7-wide. The 8th 
wire is used for underscoring, for some special 
characters, and for some lowercase letters. 

The print emitter pickup consists of 4 land patterns and 
4 associated amplifier detector trigger circuits. Three of 
the land patterns are vertical; the 4th is horizontal (all 
reference to land pattern direction in this overview are 
with the printer in the service position). The print 
emitter pickup slides along the length of the print 
emitter board. 

The print emitter board is a stationary board with 1 
continuous vertical land pattern and a 4.25 MHz 
oscillator. 

A print emitter pulse is produced when the land pattern 
of the print emitter board and one of the vertical land 
patterns of the print emitter pickup are at a maximum 
misalignment (null position). The maximum misalignment 
of a vertical print emitter pickup land pattern and the 
vertical part of the print emitter board land pattern 
occurs every 0.76 mm (0.030 inch). Because each 
vertical print emitter pickup land pattern is displaced by 
0.25 mm (0.010 inch), a print emitter pulse occurs every 
0.25 mm (0.010 inch). 

When the horizontal land pattern of the print emitter 
pickup is aligned with the horizonal part of the print 
emitter board land pattern, a left margin pulse occurs. 

The print emitter pulses and the left margin pulses 
energize 4 lines: 

Emitter 1 

Emitter 2 

Emitter 3 

Left margin 

When these lines are active, they signal the adapter: 

• When the print head is in the left margin area (during 
initialization only). 

• Where the print head is during printing. 

Which direction the print head is moving. 

• When to fire the print wires. 

The printer adapter is contained on a half planar located 
within the printer. This planar contains: 

a cable adapter 
control storage (R05-read only storage) 
data stor~ge (read/write storage) 
a microprocessing unit (MPU) 
printer input registers and a character generator 
emitter control 
forms control 
sense latches 
controls for the operator switches and lights 
counters, decodes, and register selection circuits. 

The cable adapter receives commands -and data from 
the host system over the cable. The adapter responds 
to the poll commands and read activate commands 
through hard-wired address decodes. For write activate 
commands, the MPU assigns buffer space and provides 
the beginning and ending addresses in an address 
buffer. The cable adapter uses these addresses to 
locate space in data storage for data that follows the 
activate command. 

Theory. 
Features 
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After the data is stored, the MPU accesses the data to 
find, from the formatting control codes within the data, 
what is to be done. Lines to be printed are formatted 
and placed in 1 of the 2 print buffers (up to 132 
characters each). Control then passes to the printer 
control routine which addresses the character locations 
in the character generator to fire the print wires. No 
formatting is allowed until the print buffer in use is 
empty (at least 1 line is printed). However, at least once 
each 25 milliseconds, control transfers to the 
cable-handler routine that services write data commands 
and provides addresses for buffer space. 

During printer operation the MPU services the printer 
interface registers, as needed, to keep the printer 
operating. 

A print routine contains microcode that handles the 
recognition of print buffer contents, determines in which 
direction and how far the print head is to move, and 
controls line feeding, print head motion, starting, and 
stopping. 

4-4 

The M PU uses the print routine to recognize the starting 
point of the print line. The MPU determines how far 
and in what direction the print head must move from its 
present location. The MPU also determines if the next 
line to be printed requires a stop, high-speed tab, 
normal-speed tab, and whether the line feeds can be 
completed without stopping the print head. 

While the wires are firing, the print routine handles 
loading of the address for the next group of wires to be 
fired from the character generator. 



SYSTEM CONFIGURATION 

The printer can attach directly to the controller in a 
system or, if the Cable Thru feature is used, to a display 
station or to another printer. The following figure shows 
the possible arrangements. 

System 

f::----
I 
I 
I 
I 
I 
'-

Data is sent to the 
5256 for printing. 

IBM 5256 Printer 

IBM 5251 

Display Stations or Printers 
with Cable Thru Feature 

Theory. 
Features 

series must 
not exceed 
1,524 meters 
(5000 feet). 
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CABLE ADAPTER 

The cable adapter is the hardware (drivers, receivers, 
and logic) on the planar board that handles the incoming 
and outgoing communications between the controller 
and the printer. 

Note: The 5256 is attached to the controller by a twinaxial 
cable. See Cabling Locations (108), and Cable Thru in the 
Features section of this manual. 

Frame Concept 

Communications between the controller and the cable 
adapter at the printer are carried by 16-bit frames that 
are transmitted to and from the controller on an 
as-required basis. The cable carries no signal between 
frames. To understand what is to follow, it is necessary 
to explain briefly the phase encoding used for sending 
data on the system cable. The data is phase encoded 
so that a transition occurs during each bit time (a 0 to 1 
transition for a 0 and a 1 to 0 transition for a 1). If no 
transition occurs during a bit time, a code violation has 
occurred. Because the transition divides the bit into 2 
parts, the term half bit will be used in the explanation 
that follows. (The data sent on the system cable is a 
4-level signal. Refer to the system documentation for a 
further explanation of the phase encoding process.) 

When information is to be sent on the cable a group of 
five 1 bits (1010101010 half bits) is sent to establish bit 
synchronization. Immediately after the 1 bits, a group of 
3 half bit l' sand 3 half bit C's is sent to establish 
frame synchronization. 

After the frame synchronization half bits, the frame is 
sent, starting with the sync bit. 

The transmission rate is 1.0 MHz (16 
microseconds per frame). The frame bit assignment 
during transmit and receive operations is shown in the 
following diagram: 
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Transmission Sequences 

Controller (Work Station Attachment) 

Fill Bits (always 000) 

Parity Bit for Even Parity 
End of Message (111) 

Receive Work Station 

Fill Bits (always 000) 

Parity Bit for Even Parity 
Work Station Address (000 through 110) 

I
command Modifier 1 Command Modifier 

_-L-_ [ Com~nIir,nc [ Comman[:~nc Bit 

o 2 3 4 5 6 7 8 9 10 11 12 13 14 15 0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

10 0 0 1 P 11 1 Ix x x x x x x x 11 I I 0 0 0 1 P I@ @ @I x x x x x x x x 11 10001111 1 1 1 I 
~ ______________ ~~ ______________ ~J ~ , J , I'~ __ ~ ____ ~I 

Last Frame Additional First Frame Frame 
Frames Synchro-

nization 
(6 half bits) 

Work Station Transmit Controller (Work Station Attachment) 

Fill bits 
(always 000) 

Fill bits 
(always 000) 

Parity Bit for Even Parity Parity Bit for Even Parity 

l
End of Message (111) lwork Station Address (000 through 110) 

[

Status I Stat4~ 
[

Sync [ Sync Bit 

_---L ___ '- _____ '--____ Bit _--'-__ ...JL. _ 

o 23456789101112131415 0 23456789101112131415 

Bit 
Synchro­
nization 

1000lpI1 11x x x x x x x xl11 100 olpl@@@lx x x x x x x xl1100011111 1 1 11 
~ ______________ ~~ ______________ ~/~ ~L\::::::~~::::~::;:::::::::::::::::;J~'::~::/*\_=-=-=-=-~~=-::-=~_I ~, w ¥ -

Last Frame Additional First Frame Frame Bit 
Synchro­
nization 

Frames Synchro-

Note: For scope procedures and pictures, refer to the 
controller documentation. 

The 16-bit frame carries 13 bits of information in each 
direction. The fill bits, always 000, serve as a timing 
delay. The parity bit makes the active bits in the frame 
even. The printer decodes the address bits and 
responds to a specific address. The printer sends a 
response frame that contains the station address. A 
printer address of 111 indicates an end-of-message and 
causes line turnaround. (At the work station, line 

nization 
(6 half bits) 

turnaround extends from the time the last bit of a frame 
(bit 0) is received until the same work station starts 
sending bit and frame synchronization patterns.) Bits 7 
through 14 are the data or commands used throughout 
the printer and storage. Bit 15 (always on) is the 
synchronization bit for both the controller and the 
printer. 

Theory, 
Features 
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Commands 

The numbers in parentheses are the bit configurations 
that are in positions 7 through 14 of each command. 

Activate Read (00000000) is inserted between a ' read 
status' command and the data frame that follows it. 
The 'activate read' command should be issued only after 
a not-busy, no-exception, no-line-parity error response 
is returned to a 'poll' command. 

Activate Write (00000001) is inserted between a 'write 
data' command and the data frame(s). This command 
initiates the start of the data transfer that follows a 
'write data' command. The 'activate write' command 
should not be issued until a not-busy, no-exception, 
no-line-parity error response is returned to a 'poll' 
command. 

Clear (0001 0010) is used to clear all printer buffers. No 
forms motion results from this command. If the printer 
is not ready, the Data Cleared light is turned on. 
Pressing the Start switch turns the Data Cleared light 
off. . 

EOO (01100010) designates the end of the command 
queue. Only polls will be accepted until a not-busy 
status is returned in response to a poll. 

Poll (xxx 1 0000) is sent from the controller to the printer 
to start the transfer of 2 status words per poll. At 
power on time a single frame response is made until the 
printer receives a 'set mode' command. The'bits in the 
command modifier are: 

7· A reserved bit that is normally o. 

8 Acknowledges and resets the line parity error 
response bit in the printer. This bit is effective 
after a not-busy status is received from the 
printer. 

9 Acknowledges the last status transmission to allow 
new status to be sent. If bit 9 is a 1, updated 
responses are made when they are available. If bit 
9 is a 0, the former response frames are resent 
(except for real time status, which is always at the 
latest level). 

Read Status (1000 1000)· initiates the transfer from the 
printer of one status word that contains information 
about the condition of the printer. If poll response 
frame 1 has bit 10 on (indicating outstanding status), the 
system responds with a 'read status' command. 

4-8 

Reset (00000010) allows printing to be completed for 
any line that was being printed when the ' reset' 
command was received. The M PU responds as it would 
for a power on reset that: 

• Degates the cable driver and receiver (printer goes 
offline). 

• Turns off the Ready light. 

• Runs power on diagnostics, as during power on 
sequence (190). 

• Sets default options (forms length 1 line, line length 
132 characters). 

• Clears the mode that was set. 

• Gates the cable driver and receiver (printer goes 
online). 

• Presents the power on transition status response. 

Set Mode (0001 0011) causes the printer to accept 1 
mode control byte that specifies the number of times an 
8- bit fill increment will be repeated between frames. 
The fill increments are used to adjust the response 
timing of stations attached to the controller. The' set 
mode' command must be issued before any multiframe 
response is made by the printer. 

Write Control Data (00000101) is followed by a frame 
that conditionally resets outstanding and exception 
status. 

Write Data (0001 1110), causes the printer to store all 
the data words that follow the next activate write 
command. 



Poll Response Frames 

Frame 1 is a 1-frame response sent to the controller 
after the printer has been polled following a power on 
reset. The controller receives frame 1 and returns a 'set 
mode' command. 

A 2-frame response is sent for every 'poll' command 
following a 'set mode' command defining the interframe 
fill length. Poll response frame' 1 contains the following 
information: 

ITII'I~1118191101~11411il 
Fill Parity Busy Sync 

Printer Address 

Bit 

Odd/Even 
Response 

Level 

Exception Status 

Outstanding Status 

Line Parity (04) Unit Not Available (51) 

Bit 7: 

0= Not busy 

1 = Busy 

Bit 8: 

o = No line parity error 

1 = Line parity error (04) 

Bit 9: 

o = Unit available (The Ready light is on.) 

1 = Unit not available (51) 

Bit 10: 

o = No outstanding status 

1 = Outstanding status (available by using the 'read 
status' command) 

Bits 11, 12, and 13: 

Bits 11, 12, and 13 indicate exception status as follows: 

Bit 
11 12 13 Meaning 

0 0 0 No exception status 
0 0 1 Activate lost (parity) 

0 1 0 Invalid activate command (24) 
0 1 1 Not used 
1 0 0 Invalid command or device ID (20) 
1 0 1 Input queue or storage overrun (22) 

0 Not used 
Power on transition (08) 

Bit 14: 

By analyzing bit 14, the controller determines whether 
the information in the response frame is the same as 
that in the previous response frame or if the 
information has changed. Bit 14 is turned off after 
power on. Any change in the response frame 
changes bit 14 from its previous state. 

Frame 2 contains the following information: 

I T III~ 17181911011111211311411~1 
Fill Parity I 

End of Message 

Invalid SCS Control 
Character (28) 

Invalid SCS 
Parameter (29) 

Receive Buffers Full 

Theorv, 
Features 

Sync 
Bit 

Graphic 
Check (26) 

End of 
Forms (50) 

Print Mechanism 
Not Ready (30 

Cancel Request 

Print Complete 
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Read Status Response Frame 

One response frame is sent for every' read status' 
command. The response frame, sent only after the 
, activate read' command is received, contains the 
following information: 

Panel Lightsl_ 1 2 3 

lo 1 21314 5 617 8 9 

'-r-II'~' 
Fill Parity I 

Pri nter Address 
or EOM 

Wire Check (31, 41 ) 

Slow Speed 
Check (42) 

Fast Speed 
J Check (33, 43) 

4 

10 

Emitter Pulse Sequence 
Check (34, 44) . 

5 

11 

6 

12 

7 8 

13 14 151 

11 
'Syn 
Bit 

Forms 
Position 
Che.ck 
(38,48) 

Forms 
Stopped 

(37,47) 

Overrun Error 

(36,46) 

No Emitter Pulses 

(35,45) 

1 Displayed when the Status switch is set to the 

Test position. 

Refer to 193 for more information about status bits. 
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Printer SCS Formatting Control Characters 

Formatting information is within the data stream as SCS 
control characters. The characters are shown in the 
following table. 

Bytes 

3 

3 

3 

3 

Hexadecimal 
Code 

00 

15 

1E 

25 

OC 

00 

2F 

34C4AV 

34COAH 

34C8RH 

344CRV 

SCS Control 
Characters 

CR-Carrier return 

NL-New line 

IRS-Interchange record separator 

LF-Line feed 

FF-Forms feed 

NUL-Null character 

BEL-Bell 

PPAV-Print position, absolute vertical 
34 = Print position 
C4 = Absolute vertical 
AV= Hexadecimal value of the vertical position 

PPAH-Print position, absolute horizontal 
34 = Print position 
CO = Absolute horizontal 
AH= Hexadecimal value of the horizontal position 

PPRH-Print position, relative horizontal 
34 = Print position 
C8 = Relative horizontal 
RH= Hexadecimal value of movement from the 

present position 

PPRV-Print position, relative vertical 
34 = Print position 
4C = Relative vertical 
RV= Hexadecimal value of movement from the 

present position 

Function (See the note.) 

Logically moves the print position to the first 
position on the same line. 

Logically moves the print position to the first 
position on the line and moves the form to the 
next line. 

Logically moves the print position to the first 
position on the line and moves the form to the 
next line (same as NL). 

Logically moves the form to the next line. Does 
not move the print head. 

Moves the forms to the first line of the next page 
and the print head to the first print position. 

A no-operation. No character is printed and no 
function is performed in the printer. 

Turns the Ready light off and the Attention 
light on, sounds the audible alarm, and stops 
printing. 

Identifies the next print line. The numeric values 
must not exceed the end of the logical page. If 
the numeric value is less than the current line, a 
new page is started. 

Identifies the next print position. The maximum 
numeric value must not exceed the end of the 
logical page. The maximum numeric value cannot 
exceed 132. If the numeric value is less than 
the current position, a new line is started. 

Identifies the next print position in relation to 
the present position. The numeric value must 
not move the print head past the end of the 
logical line. 

Identifies the next print line in relation to the 
present line. The numeric value must not move 
the forms past the end of the logical page. 

Note: The mechanical action observed might not agree with the stated function because of the look-ahead feature that selects optimum head 
movement for the best throughput. 

Theory, 
Features 
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Set Graphic Error Action Summary 

Set graphic error action defines actions by the printer 
when the hex code for an unprintable character occurs. 
If a substitute character is not specifed, a hyphen is 
printed. If a status option (UU) is not specified, no 
status is posted and printing continues. The status 
options are (in hex): 

01 No stop; no status. 

03 Stop; hard error status (graphic check and unit not 
available). 

Input Hex Data Stream 5256 Results 

Unprintable 
SCS Default Character Unprintable 

SGEA .Count Graphic Option Default Character 
Code NN GG UU Graphic Option 

2BCB 00 01 
2BC8 01 -1 
2BCB 02 GG GG I 01 
2BCB 03 GG 01 or 00 GG

I 
01 

2BC8 03 GG 03 GG
I 03 

2BC8 03 GG 05 - FF GG
I 01 

2BC8 04 GG 01 

Error Status 

• Invalid SCS parameter 

• 
• 
• 
• 
• Invalid SCS parameter 
• Invalid SCS parameter 

llf GG is unprintable, including characters in the EBCDIC control code quadrant, a hyphen H 
is printed. 

Set Horizontal Format Summary 

Set horizontal format defines the line length which must 
be between 1 and 132. If HH is not specified, the line 
length defaults to 132 positions. 

Input Hex Data Stream 

SCS 
SHF Count 
Code NN 

2BC1 00 
2BC1 01 
2BC1 02 
2BC1 02 
2BC1 02 
2BC1 03 - FF 

MPP 
HH 

00 
1 ·84 
84- FF 

5256 Results 

MPP Error 
(Decimal) Status 

132 • Invalid SCS parameter 
132 • 
132 • 
HH • 
132 • Invalid SCS parameter 
132 • Invalid SCS parameter 
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Set Vertical Format Summary 

Set vertical format defines the page length. The position 
must be between 1 and 255 depending on the form 
size. If W is not specified, the page length defaults to 
1 line. 

Input Hex Data Stream 5256 Resu Its 

SCS 
SVF Count MPL MPL Error 
Code NN W (Decimal) Status 

2BC2 00 • Invalid SCS parameter 
2BC2 01 • 
2BC2 02 00 • 
2BC2 02 1 - FF VV • 
2BC2 03- FF • Invalid SCS parameter 

Interface 

The following illustration shows action and 
synchronization between a printer and the controller. All 
exchanges are started from the controller by a 
command. The flow is in 1 direction at a time. The 
arrow indicates the exchange on one 16-bit frame in the 
indicated direction. 

Poll for Status 

Controller 

Poll Response Frame 11 .. 
Poll Response Frame 2 
• 

Printer 

A poll sequence is always started by the controller. 

• Two bytes of status information about the printer 
adapter, cable adapter, commands, and parameters 
are returned to the controller. (Before a 'set mode' 
command is received after a power on reset, only poll 
response frame 1 is returned.) 

Write Data 

Controller 

Poll Response Frames 1 and 21 
• I 

I 
I 

Poll2 

Printer 

Poll Response Frames 1 and 2 with 

'not busy' and 'no-exception' bits active 

Active Write 

Data 

• A write operation is initiated by the ·controller. 

• The printer receives a poll frame and responds with 
busy status. At this time, the printer is preparing for 
the write operation. 

• The controller continues to poll until the printer 
responds with a not-busy status with no-exception 
status. 

The controller issues an 'activate write' command to 
start the write operation .. 

• The controller shifts the data onto the cable to the 
printer. 

IThe frame contains synchronization bits and instructions 
to switch the printer or controller to receive mode (line 

turnaround). 

2The frame contains an end of message, a station address of 
all ones (111). 

Theory, 
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Data Transfer 

For a description of operation when the Power switch is 
turned on, see reference 190. . 

The cable adapter has 3 major functions: 

• Responding to polling. 

• Shifting data onto the cable for transmission to the 
controller. 

• Receiving data from the cable, decoding it for 
commands, and/or transferring the data to 
read/write storage. 

The cable adapter detects the printer address on the 
first frame of a transmitted message. The address for a 
single online printer is 000. When the Cable Thru 
feature is installed, addresses ranging from 000 through 

110 are set by the customer. When the address is 
received, recognized, and a response is returned, polling 
is complete. An address of 111 is invalid. 

Data to be transmitted to the controller is moved from 
read /write storage, through a serializer / deserializer 
(serdes) register, and onto the cable under control of the 
cable adapter. 

Data that is received is moved into the serdes register 
until the sync bit is in the high-order position. The 
serdes is stopped to allow time for the data to be 
moved into read/write storage. 

Cable Adapter Data Flow 

Cable Adapter 

----, 
..--+-..., I 

Address 
Switches 
(Cable Thru feature) 

I 
I 
I 
I 

[§l 
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MICROPROCESSING UNIT 

The microprocessing unit (MPU) is the control center of 
the printer. The MPU. controls the flow of information to 
and from the controller. It is a microprogram-controlled 
processor and performs internal machine functions such 
as testing and comparing data, checking for· machine 
errors, operating the printer, and storing and getting 
data from read / write storage. 

When a block of data is received, the M PU formats the 
data into print lines using SNA character string (SCS) 
control characters that are in the data. Formatting is 
done only at the end of the lines (when the forms are 
moving and the carrier is stopped). Two buffers are 
used, ensuring that formatting is 1 line ahead of 
printing. 

The major parts of the MPU are read/write and 
read-only storage, storage registers, work registers, and 
an arithmetic and logic unit (ALU). 

Microprocessing Unit 

Read/Write Storage 

Read / write storage is divided into 2 major parts: a data 
buffer area and an I/O device control area. The data 
buffer area is composed of two 256-byte receive 
buffers and two 132-byte print buffers. The receive 
buffers are used by the cable adapter for storing up to 1 
complete block of input data from the controller. One 
buffer holds data being formatted for printing while the 
other receive buffer is accepting data from the 
controller. One print line buffer is used for printing while 
the other is being loaded with formatted data from a 
receive buffer. The I/O device control area is divided 
into parts for cable adapter control and MPU work 
space. 

Internal Processing Queues 

Each printer has a work area large enough to hold up to 
16 frames of commands or associated data. The 
commands and data are processed from this queue on a 
first-in and first-out basis. 

1.-------------------, 
I Read-Only I 
I Storage I 
I Address I 
I Register ~ 

I Data I 
To Printer 
Adapter 

I Register 

I I 
I Work Address I 
I 

I/O Control I 
Register Register 

I 
2 Receive I 
Buffers I ---- I 

I 
2 Print I 
Buffers L ____________________ J 

To Cable Adapter __ ---' 

Theory, 
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CONTROL PANEL AND CE LIGHTS 

The control panel circuit is the interface for operator 
interaction with the printer. The microprocessor turns 
indicators off and on, interprets switch settings, and 
starts the correct reaction to switch changes. 

Sense Latches 

The sense latches store the status of the control panel 
momentary contact switches and of the 'printer 
mechanism ready' signal. The latches are set to zero 
before each line is printed. The MPU reads the latch 
status after each line is printed to determine if action is 
required. The Start, Stop, Form Feed, and Line Feed 
switches and the Cancel position of the Status switch 
are all momentary contact switches and are therefore 
stored in the latches. The Line Spacing switch and the 
Test and Normal positions of the Status switch are not 

Printer Adapter Data Flow 
Planar 

I MPU and Storage I 
I I ~~ntroller (f Cable to- I Read-only 

to- I Adapter Storage 

I I (ROS, for 

~--
__ ---.J controls) 

I 
Micropro- I 

cessing Unit I 

I I I 
Address I 
Decode 

I I/O Control and 
Register I 

2 Receive 
Select 

I 
Buffers I 
2 Print I Buffers 

1-----_-_. ___ J 

Timing 
Circuits 

• 

momentary contact switches. However, the Status 
switch positions are stored in latches. The Line Spacing 
switch position is not stored in a latch. Latching is 
required for the Status switch positions to determine if 

the switch position was changed while a line was being 
printed. 

If 2 switches are sensed that cannot be serviced at the 
same time, the switch that would cause the least activity 

is serviced. For example, if the Form Feed and the Line 
Feed switches were sensed at the same time, a line 
feed would occur. The Stop switch always overrides 
the Start switch if the 2 are sensed together. 

The control panel lights are described in reference 193. 

Printer Adapter 

Printer 
10 

,. 
Jumpers 

Control • 
Panel 
and CE 
Lights 
Control 

Wire Fire Time 

Print 
Emitter 
Control 

I Wire Fire Time 

Sense 
Latches 

Printer 
Input 
Registers 
and 
Character 
Generator 

Forms 
Control 

Carrier 
Motor 
Control 
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PRINT EMITTER CONTROL AND PRINT TIMINGS 

The MPU uses the print emitter control circuits to 
measure time between emitter pulses (for checking 
purposes), to measure the time for firing the print wires 
(approximately 384 ms), and to sense the direction of 
emitter pickup movement. 

Print emitter control circuits include a counter used in 
checking for emitter pulses too close together 
(fast-speed check). An elapsed-time counter is used in 
checking for pulses too far apart (slow-speed check or 
no-emitter-pulses check). 

At each emitter pulse, a counter is incremented 
(decremented for right-to-Ieft motion) causing, the 
address to the character generator to point to the group 
of print wires to be fired. The low order 8 bits of the 
counter address the character. The high-order 4 bits 
are used as a counter to step through the character. 
When a character boundary is detected, the M PU 
changes the counter to address and step through the 
next character. 

Timing relationships of the driver signals vary from 
those of the left margin, print emitter, and print wires. 
The timing relationship among left margin, print emitter, 
and print wire signals do not vary. 

The following example shows the' -print emitter 2' as 
the first active pulse; it could be any of the 3 pulses, 
depending on where the print emitter pickup is aligned 
with the print emitter. Print emitter pulses are sent to 
the adpater to indicate 0.25 mm (0.010 inch) of print 
head travel along the print line. 

4-18 

Objective: To start print head motion from the left 
margin, print an A in character position 1 and print a 8 
in character position 2. 

.. Carrier stepper motor drive lines' -not A carrier dr' 
and' -not 8 carrier dr' are active for 50 ms settling 
time; '-A carrier dr' and' -8 carrier dr' are 
inactive. 

II Print head left-to-right start sequence begins 
(' -not A carrier dr' becomes inactive, '-A carrier 
dr' becomes active). 

II Print emitter pulses are generated when the carrier 
motor moves the print emitter pickup. Moving left 
to right generates a count-up sequence (1, 2, 3). 

.. The' -left margin' line goes inactive between the 
'-print emitter 3' pulses. 

II Printing starts (in character position 1) on the next 
'-print emitter 3' pulse after the' -left margin' line 
goes inactive. The adapter uses the print emitter 
pulses to synchronize the firing of the print wire 
solenoids. 

II The adapter pulses the print wire lines for 
approximately 384 ms (between 375 and 400 ' 
microseconds) in synchronization with the print 
emitter pulses to form a character within an 
8-high by 7-wide matrix. 

II Three print emitter pulses separate a character 
position. 



Print Timings 

-Carrier 
Drivers l 

I 
Motor Stopping 
(detented) 50 ms I 

Motor Starting is: r---- Up-to-speed Motor Advances Are 3.27 ms .... 
4.6 mSl5.a ms15.2 ms\4.0 mSI" . 

B __ ~""""""""~ ______ ~"""L-__ ~" ______ "~ __ ~""~) 
\ 

-Left Margin 
( 

-Print Emitter Pulses 

I I • 
I I I 

• • • -Print Wires 
I I I 

• 
I I I 

1 These lines are shown for reference only. Timing relationship among their active and inactive states and all other signals 
in this chart will vary. What is important, however, is (1) this chart show that print head motion is co"ntinuous throughout 
printing, and (2) timing relationship among left margin, print emitter pulses, and print wire magnet pulses does not vary. 
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POWER AND SIGNAL DISTRIBUTION 

The printer contains: 
print wire driver card 
motor driver card 
voltage regulator and sense amplifier card 
(including forms emitter circuits) 
print emitter circuits 

- a power supply circuit board (A 1) (which produces 
+24, +30, and +10.8 Vdc) 
a power adapter board (C1) (which produces +8.5 
and -5, +5 Vdc) 

- an End-of-Forms switch 
a printer adapter on a planar board (81) 

The printer adapter supplies: 

• A signal to reset the 'wire check' latch in the printer 
mechanism. 

• Signals to fire the print wires. 

• Signals to move the carrier and print head left and 
right along the print line. 

• Signals to advance the forms to the next line or to 
the next form. 

The printer mechanism supplies the adapter with the 
following: 

• A signal r+printer ready') that the printer mechanism 
is ready. 

• A signal r -wire check') that a print wire driver is on 
too long. 

• The' -left margin' and' -print emitter 1, 2, and 3' 
signals so the adapter can determine the position of 
the print head and the direction it is moving. 

• A signal (' -forms emitter A. and 8') that determines 
how far the forms have moved. 

A signal ('+end-of-forms') that forms are not 
present. 
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POWER ON AND POWER OFF TIMINGS 

The figure below shows the power on and power off 
timings. The' +printer ready' line becomes active, if no 
error condition exists, 200 ms after power is supplied to 
the printer. The 'reset' signal from the printer adapter 
must be active for at least 1 microsecond after the 
printer '+printer ready' line becomes active for a positive 
reset of the 'wire check' latch. However, the 5256 
keeps the 'reset' signal active for approximately 16 
microseconds after the wire check (minimum). Reset 
might be active up to 500 ms. 

The +5, -5, and +8.5 DC voltages are checked for under 
voltage. The # -power good' line is activated if the 
voltages are OK. The '+power on reset' line is activated 
1 second after the '-power good' line is detected. 



PowerOn't powerOff't 

I 
I 

I 
I 

. I I 1 
Primary Power r-----1 I ( 

-5 Vdc
2 ~I--""":", l.-----1 

I '-------------------------------------~I-

~;/ ~ 
+5 Vdc

2 l- I I -----1/ 

~~I/, II" \ +8.5 Vdc2 ) ------I, 
( I / ~-----I\\ 

+24 Vdc1 

~ : I ( 

+10.8 VdCl~ l ___ t/ I Reset must be active for at ~ \ 
( I I I ----It 

least 1 microsecond after the I 
I I I I 'printer ready' line is active I 

-Reset If----+I-----=---------....., I 
I I 
I I 

I r 

+Printer Ready __ .~I~_---"I= 200 ms or Less Less Than ~ 
I 2 Seconds I 
I 

-Wire Check 

~~--------------------~l 
-End-of-Forms ~I----------------------------------Jl 

1 These voltages are developed within printer power supply board A 1. 
2 These voltages are developed on power adapter board C1. 
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L J II Printer Power Supply 
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t 

Note: The printer has driver cards that plug into a printed 
circuit board located at the rear of the printer. 
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FUNCTIONAL PARTS 

Motors 

The forms feed motor II and the carrier motor Dare 
sealed DC stepper motors consisting of a permanent 
magnet rotor and 2 pairs of bifilar stator windings. 

CAUTION 
Stepper motors require no maintenance; they should not 
be opened or disassembled because the magnetic flux 
of the rotor will be reduced, which reduces the torque. 

Each stepper motor is controlled by 4 DC control lines. 
The direction the motor turns is determined by the 
sequence of the control pulses; each time the phases 
are shifted, the motor shaft rotates 2 degrees. 

The timing chart shows the sequence of pulses to step 
the motor counterclockwise. The combination of the 
, -not A'. line and' -not B' line at the end of the 
sequence holds the motor detented during settle time in 
the example below. Note that the motor can be 
detented in anyone of its motor ·steps. 

(Underside View of the Printer 
in the Service Position) 

Pulse Sequence for 2° 
Counterclockwise Increments 

-----------------~'-----------------

B r I 

8. 
) 

I 
I 

( 
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Print Head 

Illustrated at the right is a side view of the print head 
and an end view of the wire guide. The print head has 
eight print wires arranged vertically 1 through 8, from 
top to bottom. The character image dots are made by 
the print wires as they strike the ribbon. 

The circled area is a cross-section of a print wire 
solenoid. The print wire" is attached to the armature 
II. When the coil II is energized by the print wire 
driver, the armature is driven forward against the print 
wire guide B driving the print wire against the ribbon. 
The microprocessor pulses the print wire drive to fire 
the print wire. When the pulse ends and the coil is 
de-energized, the return spring II restores the armature 
and print wire. 

The Copy Control dial II on the printer adjusts the 
distance from the print head to the platen to allow for 
the thickness of the forms. The dial is set to 0 for 
single-part forms and adjusted for legibility and reducing 
ribbon smudging when using multiple-part forms. 

As required by the character pattern, each wire can 
strike the ribbon up to 4 times per character (for 
example, print wire 5 when printing the character A). 
Note that the character pattern is determined by the bits 
that are on in the character generator. Print wires are 
not fired at successive emitter pulses because time is 
required to restore the solenoid armatures; at least 1 
emitter pulse must intervene between firings of the 
same wire. No more than 25 dots are used per 
character. 

Three emitter pulses are used for the space between the 
characters. 

Print Wires 

~ . 
1 ;.-,.y..-r-r-T""""'" 

2 

3 

4 

5 

6 

7 

I 

• . 

.... ..., 

t 
8 Fire 4, 5, 6, 7 Fire 3 

I 

I I 

I . 
I 

I I . 
I . 

I 

1 ..., 

.- I -- - I . 
I 

I 

I I . . 
A t 

Fire 2, 5 Fire 1 

.-- I 

I . 
.-- I 

-'-

i 

--1 

--1 )'L 

Fjre 2, 5 

1 
I 
I 
I 
I 
I 

0 0 0 0 

0 o 0 0 
0 

End View of • • • • • 0 

Wire Guide 0 0 0 0 0 0 

000 0 

Fire 3 

0 o 0 0 
0 0 0 
0 0 0 

Solid dots indicate portions 
of characters printed by 
print wire 3 as the 
pri nt head moves 
from left to right. 

, --- · I -· I - - -- - -
I 

· I 

. 
~ I 

• 

0 0 

0 0 
0 

Print wires 
are numbered 
1 through 8, 
top to bottom. 

--
. 

I 

Fire 4, 5, 6, 7 The character (A) 
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Carrier (Print Head) Movement 

The carrier motor, which provides the carrier (print head) 
movement, is driven by 4 lines from the printer adapter: 
'A carrier dr', , not A carrier dr', , 8 carrier dr', and ' not 8 
carrier dr'. 

When the print head is starting, printing, stopping, or 
settling, only 2 of the 4 drive lines are active at one 
time. When the carrier is stopped for a time greater 
than the settling time, none of the 4 lines are active. 

Each time the status (phase) of the 4 lines is changed, 
the motor rotates 2 degrees. The time that the lines 
stay in each phase is controlled by the microprocessor. 

After carrier (print head) movement, 2 drive lines stay on 
during settling time (50 milliseconds). This ensures that 
movement has stopped and the correct movement 
occurs when the next printer operation starts.· A settle 
time is also needed at the start of carrier movement. 

If there is no printer operation waiting, the carrier drive 
lines are de-activated after the settling time of the 
current printer operation. If there is no printer operation 
for more than 2 minutes and the Ready light is on, the 
print head is returned to the ramped position. The 
Ready light remains on. This timeout does not apply 
when the printer is in a stop or not ready condition. 

Start, Move Left to Right, and Stop 

When power is first applied, the carrier drivers 'not A' 
and ' not 8' ·are activated by the adapter for 50 
milliseconds. This locks the motor for a settling time to 
ensure that the print head is stopped and will move 
correctly when the carrier stepper motor is advanced. 

Other than a power on sequence, the start sequence 
can begin on any of the 4 active carrier driver conditions 
('A' and '8', 'not A' and '8', 'not A' and 'not 8', 'A' and 
'not 8'), but the active start condition must be the same 
as the previous settling time. 
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To advance the stepper motor clockwise and move the 
print head left to right, the carrier predrivers are turned 
on and off in sequence as shown .. Up-to-speed motor 
advance pulses are 3.27 ms apart at 40 and 80 cps. At 
this motor speed, print emitter pulses are spaced about 
2.50 ms apart when printing at 40 cps and about 1.25 
ms apart when printing at 80 cps. Up-to-speed motor 
advances for 120 cps operation are 2.15 ms apart and 
print emitter pulses are spaced 0.83 ms apart. 

To stop the print head movement, the carrier stepper 
motor must go through a stop sequence that includes 
slowing the motor and locking it for a settling time. 

Move Right to Left 

To turn the carrier stepper motor counterclockwise and 
move the print head right to left, the carrier predrivers 
are turned on and off in sequence (see the following 
illustration). The start and stop timings are the same as 
when moving the print head left to right. 

Start and Stop Sequences 

The motor is started slowly and slowed before stopping. 
At the beginning (start sequence) and ending (stop 
sequence) of print head motion, the carrier stepper 
motor must be locked for a settling time. This ensures 
that the print head is not moving and will move correctly 
when it is restarted. The settling time depends on the 
frequency of print activity. Settling time is normally 50 
ms but it might be as long as 150 ms. 

Right Margin Stop 

When moving the print head left to right, the adapter 
must start a stop sequence (see the following figure) 
immediately after character position 132 to ensure that 
the print head does not touch the mechanical stop in 
the right margin. 



Basic 40 cps or 80 cps Carrier Control 

• Moving Left to Right 

Power On -".~I""I--_--Motor Start-up Sequence ---~."'I .......... UP-to-speed advances - ......... I .......... -Motor Stop Sequence4 
are 3.27 ms for printing 

AJ 
( 

Carrier 
Drivers 

B I 
( 

B I 
( 

~Motor - •• -i-I •• --Motor AdvSlnce ~ 
I 
I ~Motor ~ 

I Detented I Detented I 
(settle I 

I 
I 

I (settle 
timel) I ~5.8ms~ I time!) 

) 
l 

l 
{ 

I I I 

~4.6 ms~ I ~4.0 msl.-

I I I 1 I 
I ....... 15.2ms~ I 

I 

I 
I --.;7.0ms~ 
I 1 I 

----..14.0ms~ I 
I I I I I 1 

~ __ ~""D" ____ ~ __ ~"L-__ ~" ____ ~"""~~)r) __ ~~l 
{ ( ( 

) 
t 

~"L-~~~"""~·----"~----".L--~----"l(~, .. ~~t , 

( 

, 
( I I 
~""""L-________ """~ ______ ""L-__ ~ ...... ~ ____ ~I __ ~;) ~l ______ ~l 

I (( ( 

Printing must be completed by this time. _ I 
This sequence can start on any of the four conditions. ~ 

I 

I ,......... 
I Settle time for 
I the next opera­

tion can start here l 

1 Start and stop sequence: 
Settle time after power on and before power off is 50 ms minimum. 
Settle time after a print operation, with drivers still active, can be 35 ms minimum if the next operation follows immediately. 
Settle time during forms movement is 50 ms to 100 ms normally (150 ms maximum). 

Note: Start and stop timings are the same when moving the carrier in either direction. 

Carrier 
Drivers 

• Moving Right to Left 

~ Motor ~t-+--Motor Advance~ 
I Detented I (same as above) I 
I (settle I I 
I time) I 1 

I I A L I ) J-> _________ ~ _____ ---I ____ __.) 

( ------, ( ( 
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Basic 120 cps Carrier Control 

Moving Left to Right • 

Power On~ • Motor Start-up Sequence _ :.. Up-to-speed advances . • 1. Motor Stop Sequence-+l 
I I are 2.15 ms for printing I I 

Carrier 
Drivers 

I I I I 
r-+- Motor ·1. Motor Advance - I I ....... Motor .., 
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1 Start and stop sequence: . Printing must be completed by this time _ I r+- Settle time for the next 
.Settle time after power on and before power off is 50 ms minimum. This sequence can start on any of the four conditions ~ 

I Settle time after a print operation is 50 ms minimum. 
Settle time during forms movement is 50 ms to 100 ms normally (150 ms maximum). 

Note: Start and stop timings are the same when moving the carrier in either direction . 

• Moving Right to Left 
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Move Into the Left Margin and Retract 

The carrier can be moved into the left margin area and 
stopped or moved into the left margin area until the 
print head is retracted. In the retracted position 
clearance is provided for loading forms and the ribbon 
ink is prevented from bleeding on the paper. 

Moving Print Head Into the Left Margin and Retracting It 

If the print head is not to be retracted, 
normal stop sequence begins here (1 motor 
advance to the left of left margin). ________ 

The left margin could become active I 
at any time. 

I 

Moving Right to Left 

If the print head is to be retracted, 

vhe normal stop sequence begins here. 

I To retract the print head, the 
IfooII.t-

I
-- normal stop sequence begins ~i+---Normal Stop Sequence ---.... ~I 

I I after 40 emitter pulses. I I 
I I 1 I 

I 
14.0 mS~1 
17.0 ms 1 

50 ms to 100 ms1 

(settle time)2 

1-------1 ___ \) ... ______ .1 _.1 _____ 
3 

"""' __ .~ 
Left Margin I l r { r ( 

Carrier 
Drivers 

A~! __ ~"L-__ ~"L-~)~) __ ~_L-__ ~ __ ~ __ ~ __ ~)~) ____ ~l 
( ( ( ( .( ( 

B ) 
t 

1"'11'" .. ------~~-------.. ) }la' ----J> ---"l ( l t 
.. f.-> ___ L-________ ~ ___ ) .' ___ -J

l 
\ l { l ( 

8 ()I-L----------..Jl t-
140 cps and 80 cps 

, ) ~l __ --Il 
{ ( ( 

2 120 cps 
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High Speed Movement from Stop (Tab or Skip Operation) 

4-30 

When stopping from a high-speed tab or skip operation, 
the stepper motor slows to normal speed as described 
in High-Speed Print Head Movement from Normal Speed 
(Tab or Skip Operation) and then stops normally. 

On 40 cps and 80 cps printers, the print head can be 
moved in either direction at high speed when printing is 
not in progress; this operation is called a high-speed 
tab or skip. On 120 cps printers, high speed is the 
same as printing speed (see Basic 40 cps and 80 cps 
Carrier Control and Basic 120 cps Carrier Control 
timing charts). A normal start sequence begins the 
operation. Then, the carrier stepper motor advance 
pulses are gradually increased to a 2.15 ms rate. 

High·Speed Movement from Stop (Tab or Skip Operation) for 40 cps and 80 cps Printers 

Start sequence 
begins here 

~MOVing Right to Left 

Start of high speed 
return sequence begins 
here. '" I-up. to-speed advances 

There are five : I J --., ~2.15 ms 
I 3.27 ms steps. I 
~~12.6~1 

1 ...J 3.0 ms 
I Ims~ 

~13.271"'-
,ms 

I ---..1 ••• ....-1 
-J3.271~ 1 I 

1 0 1 ms I I 1 

The stop sequence begins "I 
here (1 motor advance 
to the left of left margin). 

~Settle time-+i I ~I ~s 1"-1 I I 
I ~i 5.2 r I 1 I I The 'left margin' line ........... 
I I ~ 5.8 I~ I I I 1 1 could become active on 'I 
1 ~ 4.6 I':S 1 I 1 1 1 1 any of 4 conditions. I 

Left margin ____ : ---I( l 1 ms I I I: Uf--:-I --:------:---:----------il \1-) --I ---t 
--:--~)~!--~~--~~--.~l .... --~~ .. ~------~ .. )~) ---~ l ( I t ( -t 

a : l (.' --....;1 

A I 
1 . 
I 

A 
Carrier 
Drivers 

B ) 1 \~ ) ) , ----~( (~----~ ...... L------~ .. ~~~L-------~ .... ~------~ ...... ~l (~~".t 

B It -t (~) ---~? 



High Speed Movement from Normal Speed (Tab or Skip 
Operation) 

Between printing operations on 40 and 80 cps printers, 
the print head can be moved at high speed. The figure 
below shows the carrier driver advance pulses for left to 
right operation at high speed. The timings are the same 
in either direction. 

High-Speed Movement from Normal Speed (Tab or Skip Operation) 
for 40 cps and 80 cps Printers 

Moving Left to Right •••••• 

High-speed advance must stop at 
least 5 characters prior to printing., I 

Start of high-speed sequence ~ 

must begin at least 10 char-
acter spaces before printing.~. _ II II Up-to-speed Advances (2.15 ms) High Speed __ -.~I.~ Printing speed ~ 

. ~ I (3.27 ms) 
l...t ~2.6ms I 

I I I 
3.0 ms -..J t-+- I I 

3.27ms~ 1 I 1 1 
I ~I I I 

I I I I 
A l~·""L....~I--...... ----~ .... ~---J) ) ( ( 

Carrier 
A 1 

( 

Drivers 
l B \ 

B -( 
Print Wire Timing 

The figure shows dots being printed from right to left 
and left to right at 40 cps, 80 cps, and 120 cps. If the 
print head is moving to the right, the dots will be 
printed to the right of the position where the print 
emitter pulse occurred. To print to the left on the next 
line and align the dots vertically, or to overprint to the 
left on the same line on 40 and 80 cps printers, it is 
necessary to use the first print emitter pulse that occurs 
to the right of the position where the original pulse 
occurred. When printing at 120 cps, it is necessary to 
use the second print emitter pulse to the right. 

On the 40 cps and 80 cps printers, a time delay is 
needed between the leading edge of the print emitter 
pulse and the start of the print wire pulse. 

, -( \ 

"'f ) 
( 

Theory, 
Features 

, 
l 

Theory 5256 M I M 4-31 



Print Wire Timings 

Printing at 40 Characters per Second 

l
' Up-to:speed pulses 

are spaced about 
2.50 ms apart 

3 
r 

Print Emitter Pulses 
, 2 

I 
I I 

, , ' 700 J1s Delay -~ r -j :-700 J1s Delay , 

Printing Left to Ri9ht .... fsolenoid fires here'-D _ o-Solenoid fires here ) .. Printing Right to Left 

\ Print wire strikes here ~ Print wire strikes here 

Printing'at 80 Characters per Second 

are spaced approximately 

l r 
Up-to-speed pulses 

All print emitter r 
pulses indicate 
0.25 mm (0.010 inch) 1.25 ms apart when 

ptinting and are active for 
of print head travel 

approximately 0.76 mm 
regardless of time. 

(0.003 inch) of print head 
1 2 3 2 3 travel. 

Print Emitter Pulses r' --J--L----____ ...L, ___ -+, ___ -L. ___ .J.! ___ ....J..' ___ ..I'_-.J' 
( I I ( 

I I 

I Solenoid fires here : - r-i-- Solenoid fires here) 
Printing Left to Right". .:0 It 0:.:. .. Printing Right to Left 

Print wire strikes hV -Vt wire strikes here 

Printing at 120 Characters per Second 

F,o-speed pulses are 
I spaced abOf3 ms api 

23123 

Print Emitter Pulses 2f----.!...! ....:.. ___ ~I ____ .....L..I ----+!----...J1L....---Il 
I , I 

270 J1s Delay --.J ~ ---+f t.- 270 J1s Delay 
~~ooW I I 

~lfireshere -~~~ ml-....-Solenoidfireshere )~ Printing Left to Right ....., , . ~~ ,.. Printing Right to Left 
. Print wire strikes here Print wire strikes here 
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Carrier 

The carrier supports and transports the print head B 
print emitter pickup B and ribbon box II horizontally 
along the print line. The print head carrier is moved by 
the drive belt II coupled to the print head motor II. 
Print head movement slides the print emitter pickup 
along the print emitter II to produce print emitter 
pulses. 
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Print Emitter and Print Emitter Pickup 

The print emitter B is a stationary board with a land 
pattern and a 4.25 MHz oscillator a. The land pattern 
simulates the primary winding of an air core transformer. 

The print emitter pickup II is mounted on the bottom 
of the print carrier" and slides along the length of the 
print emitter. The pickup consists of 4 separate land 
patterns and associated amplifier detector trigger 
circuits. The land patterns of the print emitter pickup 
simulate the secondary windings of an air core 
transformer. 

Land patterns denoted by II and II are at right angles 
to the patterns denoted by • II and II. When the 
print emitter pickup enters the left margin area, land 
pattern II of the print emitter pickup moves directly 
underneath land pattern II of the print emitter. As a 
result of this alignment, energy is coupled from the 
primary winding of the print emitter into the secondary 
winding of the print emitter pickup and causes a level 
change at the output of the amplifier detector trigger 
circuit. This level change signals the microprogram that 
the print head is in the left margin area. 

The amplifier detector trigger circuit of patterns. II 
and II is set to trigger at the null position (where 
minimum energy is coupled from the print emitter 
winding). The null position occurs at the maximum 
misalignment of the land patterns of the print emitter 
and land patterns of the print· emitter pickup. When the 
print emitter pickup is moved left or right, land patterns 
• II and II each produce an output pulse every 
0.762 mm (0.030 inch) of print head travel. When the 
pulses from the 3 circuits are ORed, a pulse is produced 

4-34 

every 0.254 mm (0.010 inch) of print head travel. 

This illustrates the null position of the print emitter land 
pattern. The land pattern of the print emitter pickup is 
shown with dotted lines. 

r-----. 
rl I r-, I 
I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I L.J I LJ 
L --- I 

I 
II 
I L-t L_., 

Because character spacing is 10 characters per inch, 
there is 2.54 mm (0.100 inch) for each character. With 
the 7 dot positions for each character and 3 positions 
between characters, there is 0.254 mm (0.010 inch) 
between dot positions and an emitter pulse for each 
position. 

Outputs of the amplifier detector trigger circuits are 
'-left margin', '-print emitter 1', '-print emitter 2', and 
'-print emitter 3'. The print emitter pickup moving from 
left to right produces a sequence of emitter pulses-D 
II and II; from right to left produces a sequence of 
emitter pulses-B II and II. The' -left margin' signal 
and the emitter pulses provide the microprogram with 
enough information to determine: 

• The firing time for the wires 

• Where the print head is on the print line 

• Which direction the print head is moving 



Print Emitter Pickup in Left Margin 

Left Margin 

I 

I (I IJ 
I 
I 
I 
I 
I 
I 
1 

I I 1 

The print emitter land pattern 
continues the length of the 
board to the osci lIator. 

Print Emitter Pickup 
Land Patterns 

I I I I I I ---
I I I 1 I 1 L-=--==-= 

: Four Print Emitter 3 

I I I 1 I LL - - - - - - - - - - - -

lL----------~1~====~t~~~~~~~~~~~ --:------- ---- - -- - -- - -- - - -- -----

Amplifier Print Emitter 2 = Detector Print Emitter 1 
_ Trigger 

Left Margin 
- Circuits 

• Moving Left to Right 

The number of print emitter 
~ 1, 2, and 3 pulses depends on how 

:....-------- far the print head is into left marg~ 
Printing starts (in character pOSition 1) 
on the next 'print emitter 3' pulse after 
the 'left margin' line goes inactive. 

I 
( 

~0.76mm 
I (0.030 inch) 

Print Emitter 1 
I 
( ( 

Print Emitter 2 

Print Emitter 3 

1 
~I 

I 1 .... ___ -"'"-- 0.25 m m 

t
) T--------'------------L--------~~---....L---l' __ !......J (0.010 inch) ( I ) 

I I ( 
~ ~0.25mm 

tl------------..J---------.L----.JL--~--'---.....I...---il-~1 -J (0.010 inch). I , 

I ( 

Note: The pulses become narrower as 
the speed of the print head incre.ases. 
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Ribbon Drive 

The printer uses a continuous ribbon that can be 
replaced by the operator.' Two ribbon feed rolls G pull 
the ribbon through a slot from one end of the ribbon 
box, around the print head, past the print wires, and 
feed it into the other end of the box. A half twist. is 
placed in the ribbon during manufacturing so that, as 
the ribbon passes the print wires, the top half of the 
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ribbon prints on one pass and the bottom half prints on 

the next pass. 

The print head, ribbon box, and ribbon drive mechanism 
are mounted on the carrier and move left to right under 
control of the carrier motor. The ribbon feed rolls are 
driven by 2 lines II through a series of idler gears. The 
lines are looped around a double clutch- D located 
underneath the carrier, that drives the ribbon feed rolls. 
The clutches drive in 1 direction and free-wheel in the 
other. The lines are looped so they both drive the 
ribbon in the same direction, providing a clockwise 
ribbon path whether the carrier is moving left or right. 

Ribbon roll before 
~"Om'·4----';'--drive action arranges 

it in the ribbon box. 

~~;)....-I ===:$~_~~~;=~::;l 
B/ 
,/ 

/' 
/' 

Underside View of Printer in the Service Position 



Forms Feed 

The platen is driven by the forms motor. For feeding 
continuous forms, a forms tractor unit is driven by the 
forms tractor drive gear II located on the right end of 
the platen. 

When the end of the form is 50.8 mm ± 25.4 mm (2 
inches ± 1 inch) from the line being printed, the 
End-of-Forms switch II closes and signals the adapter. 
The switch operates only when the Paper Release lever 
II is in the forward position. The switch is used when 
feeding continuous forms. 
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Forms Feed Emitter 

Below is a conceptual illustration of the forms feed 
emitter used in the serial printer. An emitter disk II is 
driven by the forms motor a. The emitter disk has 90 
slots, 45 on an outer track, and 45 on an inner track. 
The slots of the outer track are positioned 2 degrees in 
advance of the inner track. Each slot is 4 degrees of 1 
emitter disk revolution. 

Two LEOs" (light emitting diodes) are positioned 
opposite the 2 tracks .. Two photocells II face the 
diodes on the opposite side of the disk. The disk turns 
freely between the LEOs and the photocells so that light 
from the LEOs can be sensed by the photocells. When 
the disk is rotating and a slot appears in front of the 
LEO, light passes through the slot, the photocell senses 
the light, and current is produced. The photocells drive 
2 amplifiers that convert the low level current signal 
from the photocells to a TTL logic level. The signals 
from the printer to the adpater are' -forms emitter A' 
and ' -forms emitter B'. 

~ k-4" 
.----. I I 

I I 
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As the forms motor rotates, the forms feed emitter 
produces 1 pulse for each 2 degrees of rotation. For 
every 16 pulses the paper advances 1 line at 6 lines per 
25.4 mm (1 inch). For every 12 pulses the paper 
advances 1 line at 8 lines per 25.4 mm (1 inch). These 
pulses signal the adapter that a line feed is occurring. 
(The printer adapter uses these pulses to control forms 
movement.) 

This is a closed loop system: 

'Forms emitter A' is used by the adapter to control 
'forms driver A' and 'forms driver not A'. 

'Forms emitter B' is used by the adapter to control 
'forms driver B' and 'forms driver not 8'. 

A 

Adapter 
.-_n_ot_A--1 The pulses are sent to the adapter to determine 

the amount of motion and are used in a feed­
_---B -I back loop that generates forms driver pulses 

not B 
('A " 'not A', 'B' and 'not B' to keep the motor 
operating). 

I-JI~--L----.-I---------" Forms Emitter B 
I 
I 
~ 

I 
I 

Amplifierl-I~------_-'---L----I-r Forms Emitter A /-----' 
I 
I 
I 

D 
I 
I 
I 

Slot in Outer Track 

D Slot in Inner Track 



Forms Movement 

Forms movement is controlled by the microprocessor. 
Forms are moved by a forms motor that is geared to the 
platen. When the forms are moved, the forms emitter 
sends pulses to the printer adapter to advance the 
stepper motor. 

When the MPU recognizes a line feed request, it 
samples the forms emitters. If the printer is in ready 
state, the emitters are compared to the value of the last 
detent. If the value is unchanged or only one motor 
phase different, a pre-detent of up to 250 ms is started 
to realign the forms. When the emitters are correct, the 
line feed is started. 

If the printer is not in ready state, the emitters are 
stored as the value to be used for comparison and no 
pre-detent is needed. 

The line feed is started by setting the index bit in the 
forms register. The output of the register bit latch gates 
the forms emitter lines to the forms motor drivers. 

The proper stepping sequence is as follows: 

Step 1 - 'A' and 'not B' 
Step 2 - 'A' and 'B' 
Step 3 - 'not A' and 'B' 
Step 4 - 'not A' and 'not B' 

For each 1.05 mm (1/24 inch) of forms travel, the 
motor drive lines will match the value previously stored .. 
These matches are counted and the count is used for 
stopping the motor for 6 or 8 lines per inch spacing. 
Stopping after a count of 4 produces the 6-line spacing. 
Stopping after a count of 3 produces the 8-line spacing. 

The MPU sets up the forms control logic so that if the 
motor has been moved 2 or more motor phases (by 
paper tension or the operator) a forms check is signaled 
and the MPU displays a forms position check. If the 
motor has been moved 1 motor phase, the M PU will 
detent the motor before line feeding starts. If the motor 
has not moved, line feeding will start immediately. 

The normal way to obtain a line feed from the Line Feed 
switch is to first press the Stop switch and then press 
the Line Feed switch. If the Stop switch is pressed 
while a print operation is in progress, the line of printing 
is completed and the printer stops. The Line Feed 
switch must then be pressed again to obtain a line feed. 

To stop forms movement, the motor stepping sequence 
is reversed for 1 ms under microprocessor control. 
Following this, 50 ms of settling time is allowed before 
starting a print operation. The following timing chart 
shows the tiFT1ing for 1 forward space at 6 lines per 25.4 
mm (1 inch) and the ending settle time. 
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-Forms Emitter A 

-Forms Control 

-Forms Emitter 8 

Attachment 

Forms Control 
Logic 
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Printer 

-Forms Driver A 
Forms Feed 

-Forms Driver not A 

-Forms Driver 8 

-Forms Driver not 8 

Forms Motor 

The following chart shows the timing for 1 forward space at 6 lines per 25.4 mm (1 inch): 

1 ..... 1---- 16 phase shifts = 1 space at 6 lines per inch 

I 

Timing for 
space operation 

begins here. "': 

For multiple line spacing, ----........... I 
sequence continues from here. "'-I 

1 
1.0 ms 
Pre-stop Time ~ 

A 

B 

A 

A 
- Forms 

Drivers 
8 -

I 

• I 
I 
I 
: / A print operation can start here (see the note). 

I 
I 
1~50 ms Settle Time for Stop..!..-Power Off~ 
I 
~ 
I 

l l- I 
( 

) 1 ) 
l ( ( 

) 
l 

! ( 
) 
t 

l l i ) 
( 

i ) 
( 

B - ) ) ) 
l ( ( 

Note: Printing starts with motor settle time. 



Forms Tractor Unit 

The forms tractor unit is required for printing on 
continuous forms. The unit snaps into place on top of 
the printer frame and can be removed to use cut forms. 
The right tractor is adjustable to handle forms from 
76.20 mm to 381.00 mm (3 inches to 15 inches) wide; 
the left tractor is adjustable to position the forms. 

Adjusting the 
Right Tractor 

Installing the Forms 
Tractor Unit 
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CABLE THRU 

If more than one work station (display station or printer) 
is to be connected in series on the customer twinaxial 
cable, the Cable Thru feature must be installed on each 
station or printer to provide connectors for the customer 
system input cable to the next unit in the series. The 
feature also provides 4 switches. Three of them provide 
a unique address (encoded in binary) for the unit. The 
4th switch (the Terminator switch), when set to 2, 

Black 

Wire 

Wire 

Yellow Wire 

Address 
'-_---1.... __ ""--- Switches 

~ Cable Thru 
Connector 

• 2~ 
"-

Black dot marks the 
terminal for black 
stripped wires. 

I 

I+---=~- "System Cable 
Connector 

Viewed from the Wiring Side 

Black Striped Wire 

Terminator Switch 

Features 

connects the system cable to the next work station in 
the line. When the switch is set to 1, it connects the 
system cable to ground through a resistor (termination). 
The last work station in the series does not need the 
Cable Thru feature. The basic printer has planar board 
jumpers that connect terminating resistors into the 
circuit. The basic printer a/ways has an address of 000 

whether it is connected to a port or is the last device in 
a Cable Thru series. 

The Cable Thru feature is available only with twinaxial 
cable. Up to seven work stations can be connected in a 
series. Addresses range from 000 to 110. Address 111 
is invalid and will cause the power on diagnostic to fail 
with lights 5, 6, 7, and 8 on. 

Note: Do not leave the external system cable 
disconnected when servicing a printer that has the Cable 
Thru feature. Other work stations are off line when the 
cable is disconnected. An adapter (part 7362230 or 
Amphenol part 82-5588) can be used to bypass a 
disconnected work station. 

If only 1 system cable is present, connect it at the lower 
socket and set the Terminator switch to 1. If 2 cables 
are present, connect the cable from the controller or 
work station nearest to the controller to the lower 
socket and set the terminator switch to 2. The other 
cable (to the next work station) should be connected to 
the upper socket. 

, 
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Phasing is very important for the system cable. Always 
connect the black-striped wire to the terminal beside 
the black dot and to the right-hand side of the switch. 

Address Switch Setting 

~O 

~: 
~: 
~: 
Invalid 7 
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AUDIBLE ALARM 

This feature is connected in parallel with the Attention 
light. The alarm produces a tone that alerts the 
operator to conditions requiring operator intervention. 

The alarm is located on the right rear or the printer 
(viewed from the front) and is supplied with a volume 
regulator. 



When the following setup procedure refers you to the 
problem determinati~n procedures or to a service 
representative, go to the Start of Call instead. 

Your 5256 Printer is shipped to you fully tested and 
adjusted. This setup and checkout procedure should be 
used after your printer is unpacked and placed where 
you intend to use it, or whenever a printer is 
disconnected and relocated. 

Appendix A .. Setting up the IBM 5256 Printer 

CAUTION 
The 5256 Printer weighs approximately 35 kilograms (78 
pounds). NEVER LIFT IT BY YOURSELF. 

This setup procedure is written in two sections: 

• The steps in Section 1 can be completed without 
connecting your printer to the system. The steps 
explain how to set up the forms feeding equipment, 
how to use printer controls, and how to do a print 
test. 

• The steps in Section 2 explain how to connect the 
printer to the system and how to use a checkout 
procedure to make sure the printer and system are 
communic~ting properly .. 

You should inspect the printer for any transit damage. 
Any damage discovered should be promptly reported to 
the local IBM branch office. 

Appendix 5256 MIM A-1 
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Section 1. Standalone Checkout 

o 1. Remove the two red shipping bolts. 

o 2. Remove the tape that secures the covers. 

o 3. Slide the top cover open. Carefully remove the 
tape that secures the print head. Close the top' 
cover. 

A-2 

o 4. Remove and untape the power cord .. DO NOT 
plug the power cord into a power outlet. 

o 5. Open the small carton. Remove and save the 
documentation and any additional items 
included. Place the documentation that, is . 
enclosed in a plastic envelope in the slot at the 
rear of the machine. Remove the end pieces 
(packing material) and remove the forms tractor 
from the box. 

/ 
I 

I 
I 
I 
I , 
I 
I 
\ 
\ 
\ 
\ 
\ 
\ 

/ 

\ 
\ 
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/' 

.......... 
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o 6. To place the forms tractor in position on the 
top of the printer, use the following steps: 

a. Be sure that the cut forms guide is turned back 
as shown. 

b. Insert the back legs of the' forms tractor in the 
back cover slots. 

c. Press down firmly until the back legs snap into 
place. Pivot the forms tractor toward the front 
of the printer until the front legs move into 
locking position. 

07. 

d. Check the final placement by making sure the 
Paper Advance knobs turn freely and the tractor 
pins move. 

To insert forms into the printer, use the 
following steps: 

a. If your printer has a forms stand, place the 
stand on the floor behind the printer. A box of 
forms can be placed under the forms stand 
shelf. 

Forms 
Stand 

Shelf for 
completed 
forms 

Box of 
paper 
forms 
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b. If a forms stand is not available, a supply of 
forms can be placed on a table behind the 
printer. 

c. Insert forms into the printer. If you need 
detailed instructions, refer to Loading Continuous 
Forms, in the IBM" 5256 Printer Operators's 
Guide, GA21-9260. Follow steps 3 through 16 
to load continuous forms, then return to step 8 
of this procedure. 

o 8. Make sure the Power switch is in the Off 
position. 

O POWf"f 

On 

, 
OL,n .. 

Sync 

lin. 
POWl\r.,., StOll Sta't F .... d 

__ :~, 8 8 8 
Fo;m 
F.~cI 

8 

J 

O L,n. 
Chrck 

o 9. Make sure the Status switch is in the Normal 
position. 

4 5 7 8 0 510
•
0

9<' 
Ch~ck 

O,ntprnal 
Chpck 

OOa,a 
Cle •• pd 

o Transpa,pn. 
Mode 

o Attt!n'lon 
Line 

o Fot'lnS 
Soac,n,} SI"us 

8: 8 Cancel ounl' Normal 

Chrck hu 
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o 10. Remove the wax string seal from the plug and 
plug the power cord into a grounded outlet. 

-----~ 

o 11. Set the Power switch to the On position. 

If you have trouble with the lights, switches, or the 
print test in Section 1, do not go to Section 2. 
Instead, refer to Chapter 5. Problem Determination 
in the IBM 5256 Printer Operator's Guide, 
GA21-9260. 

The Power On light should come on and remain 
on. The other lights on the control panel will come 
on for about two seconds and go off in sequence, 
left to right, as the power-on diagnostic is 
automatically performed. 

The print head, if not already located there, will 
move to the left margin area as part of this 
diagnostic. 

Upon successful completion of the power-on 
diagnostic, the only lights remaining on are: Power 
On, Data Cleared, and Transparent Mode. 



'-

o 12. After step 11 is completed successfully, press 
each of the following switches to make sure 
they are operating properly: 

, "J J e po

-On 
o Re .. dy Ol.n~ 

Sync 
OSVS1t'm 

Aval1aLJle 
Ol.ne 

Ch~" 

Lin!' Form 
Pow,., 5101> Start Fred F ... <1 

~O" 
Otl 

• Line Feed-The paper should advance one line 
each time the switch is pressed. 

• Form Feed-The paper should advance one line 
each time the switch is pressed. 

Note: After the page length is specified in the 
system program, the Form Feed switch, when 
pressed, advances the paper to the beginning 
of the next page. 

• Start-The Ready light should come on and the 
print head should move the start position when 
the switch is pressed. 

• Stop-The Ready light should go off and the 
print head should move to the left margin area 
when the switch is pressed. The Power On 
light remains on. 

o 13. To perform a print test (make sure you have 
paper loaded in the printer): 

a. Set the Status switch to the Test position (the 
Data Cleared and Transparent Mode lights go 
off). 

4 

OSlorage 
Check 

5 

O lntern.1 
Check o Anention 

o Forms 

O Un., 
Check 

8 

O Trl"sPlr!'nt 
Mode 

Cancel 

Normal 
Ten 

b. Press the Line Feed switch. 

Note: When the Status switch is in the Test 
position, the Line Feed switch does not perform its 
normal function. Instead, it is used to select the 
print test. 

'2 e Power 
On 

OSYSlOm 
Ava.lable 

Lin. Form 
Power Stop Slart Feed Feed 

~:f E3 E3 E3 

c. Press the Start switch (the Ready light 
momentarily comes on). 
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d. When the Ready light goes off, press the Start 
switch again to start printing. The Ready light 
will come on and remain on while the 5256 is 
printing. 

1 2 
• Power 

On 
• Ready OLlne 

Sync 
OSVSlem 

AvaIlable 

Lone Form 
Pow~, SlOP Slarl Feed Feed 

~on 
Off B B B B 

The printout should look like this': 

A-6 

---------¢.«+I&---------!S*);~-I--------:,%_)7---------' :~@'="-abcdefghi-------jkLffinoP'r-----I--stuvwxyZ--· 

(ABCDEFGHI------)JKLHNOPQR------\-STUVWXYZ------0123456789------
---------¢. ( (+ I &---------! $*) ; ~-/~-------: ,%_ )7---------' : ~@ I = "-abcdefgh i ------- j k LlllnoP't.r-----I--st uvwxyz-­

(ABCDEFGHI------)JKLHNOPQR--·----\-STUVWXYZ------0123456789-----­
---------¢.«+I&---------!S*);~-I--------:,%_)7---------' :~@'="-abcdefghi-------jkLffinoP'r-----I--stuvwxyZ--· 

(ABCDEFGHI------)JKLHNOPQR------\-STUVWXYZ------0123456789------
---------¢.«+I&---------!S*);~-I--------: ,%_)?---------':~@I="-abcdef9hi-------jkLffinoP'r-----.--stuvwxyz--' 

(ABCDEFGHI------}JKLHNOPQR------\-STUVWXYZ------0123456789-----­
---------¢.«+I&---------!S~);~-/--------:,X_>7---------':~@I="-abcdefghi-------jkLffinoP'r-----I--stuvwXyZ-­

(ABCDEFGHI------}JKLMNOPQR------\-STUVWXYZ------0123456789-----­
---------¢.«+I&---------!$*);~-I--------:,X_}?---------' :~@I="-abcdefghi-------jkLffinoP'r-----I--stuvwxyZ--· 

(ABCDEFGHI------}JKLHNOPQR------\-STUVWXYZ------0123456789------
---------¢.«+I&---------!S~);~-I--------: ,X_>?---------' :~@I="-abcdefghi-------jkLffinoP'r-----I--stuvWXyZ--· 
(ABCDEFGHI------)JKLMNOPQR-----~\-STUVWXYZ------0123456789-----­
---------¢.«+I&---------!S~);~-I--------:,X_>?---------' :~@I="-abcdefghi-------jkLffinoP'r-----I--stuvwxyZ-­

(ABCDEFGHI------}JKLMNOPQR------\-STUVWXYZ------0123456789------

e. Press the Stop switch to stop printing and to 
turn off the Ready light. The print head will 
return to the left margin area. 

f. Set the Status switch to the Normal position 
(the Data Cleared and Transparent Mode lights 
come on.) 

g. Set the Power switch to the Off position. 

This is the end of Section 1. If all the steps in the 
procedure were completed successfully, you are ready 
for Section 2, which contains instructions for connecting 
the printer to the system. 



I 
!. 

Cable Thru Feature 

Some display stations and printers have the Cable Thru 
feature that allows stations to be connected to one 
another in a line, instead of all stations connecting 

directly to the system. 

Front Access Panel, Stations A and 8 --------...... 

Coming from the previous station 
or system 

Group of Three Address Switches 

Terminator Switch (posi"tion 2) 

In this example, the system cable for station C will be 
coming from station 8 rather than directly from the 
system. 

80th stations A and 8 must have a front access panel 
with three white Address switches and a blue 
Terminator switch to allow this type of setup. 

The Terminator switch controls the communications flow 
from station to station. The switch has two positions: 

Position 2 allows communications 
signals to flow through the station 
to the next station. 

Position 1 stops the communications 
signal and completes the electrical 
circuit. Position 1 is the required 
position when the station is the last 
one on the line (station C in the example). 

Rear Access Panel, Station C ------------, 

Audible Alarm 

~ ~ Volume Control 

1h..rf5: Group of Three 

~(t~\ Address Switches 

~socket2 
. ~ \ Terminator Switch 

Y\\-"': .. :.,_ ~(POsition 1) 

~Yl't:~..:::.----~--Socket 1: 
Coming from Station 8 

Note: Socket 2 would go to the next station on the line 
if more than 3 were present. The last station on the line 
might not have a socket 2, three address switches, and 
a Terminator switch. Stations without a Terminator 
switch can only be connected directly to the system, or 
used as the last station on the line when connecting to 
a preceding station. 
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Section 2. Connecting to the System 

o 14. Make sure the system cable (with proper 
connector) is correctly installed and ready to 
use. For cable information, refer to the IBM 
5250 Information Display System Installation 
Manual-Physical Planning, GA21-9277. 

o 15. Before connecting your end of the system cable 
to the printer, make sure the other end of the 
cable 'is properly connected to either of the 
following: 

• Directly to the part (system socket) 

• To socket 2 of another display station or printer 
(see Cable Thru Feature on the preceding page) 

If the system cable originates at socket 2 of 
another display station or printer, make sure the 
Terminator switch on the other station is set to 
position 2. 

o 16. Set the Power switch to the Off position. 

o 17. To connect the system cable to the printer: 

Note: When you connect cables, be sure to line 
up the slot inside the cable connector with the key 
in the socket. 

-~---~~ 
() 

A-a 

The system cable connects to a socket on the rear 
access panel on the back of the printer. The" rear access 
panel resembles either illustration A or illustration B. 

lIIustrati'on A 

Cable SOcket----T-;.......,i!~ 

Illustration B -

Cable Sockets 

~ I 

a. If the rear access- panel resembles illustration A, 
plug the system cable into the socket and 
tighten the retaining ring by turning it clockwise. 
Proceed to step 19. 

b. If the rear access panel resembles illustration B, 
plug the system cable into the lower socket and 
tighten the retaining ring by turning it clockwise. 
Proceed with step 18. 



o 18. To set the Address switches and the Terminator 
switch: 

a. To set the three white Address switches to the 
address assigned to your printer, you m~st 
know the address number. Contact your system 
operator or supervisor and ask for the unit 
address assigned to your printer, which will be 
a number from 0 through 6. 

Write the address number here: 

Set the Address switches to the address you 
have written down. 

Example: If the address is 3, the Address 
switch settings = 

4 

~ 
o 

Use the table below to determine the setting of 
the three white Address switches. 

Invalid 7 

Note: You might find the eraser end of a pencil 
convenient to use when setting these switch~s. 

b. Set the Terminator switch to position 1. 

I~.o-----Terminator Switch 

o 19. The following checkout procedure ensures that 
the 5256 Printer is properly set up and 
communicating with the system: 

a. Make sure the Status switch is set to the 
Normal position. 

4. 5 

O
stor. Olntemel 
?,eck Check o Attention 

o Forms 

O 
Unit 
Check 

Un. 
Spacing 

8: 

8 o :=.sparent 

Status 

BCaneal 
Normal 
Test 

b. Set the Power switch to the On position. The 
Power On light comes on and stays on; the 
other control panel lights will come o~ and go 
off in sequence (left to right). When the 
power-on diagnostic is finished, the. Power On, 
Line Sync, and System Available lights will be 
the only lights remaining on. 
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c. Press the Start switch. The Ready light turns 
on and the print head moves into position to 
start printing. All four of the lights on the left 
side of the control panel should now be on. 

Power .on 
UOff 

•
power 
On 

• Ready 

1 

e Line 
sYnc 

Line 
Stop Start Feed 

B B B 

2 

• 
System 
Available 

Form 
Feed 

B 
When step 19 is completed successfully, your printer is 
properly set up and communicating with the system. 

Refer to Chapter 1. Introduction in the IBM 5256 Printer 
Operator's Guide, GA21-9260, for further information. 

If step 19 is not successful, refer to Problem Check List 
on the next page. 
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Problem Check List 

If the condi.tions in step 19 do not appear: 

1. Ask the system operator if the system is operating 
and if it is configured to recognize the setting of 
the Address switches. Wait until the system is 
operational before proceeding. 

2. Set the Power switch to the Off position and 
recheck all cable connections to make sure they 
are properly positioned and tightened. When you 
have made sure they are, set the Power switch to 
the On position. 

3. If your printer is connected to a preceding station 
(not connected directly to the system), make sure 
the blue Terminator switch on the preceding 
station is set to position 2. 

4. If your printer is not connected to a following 
station (no cable in socket 2), be sure the 
Terminator switch (if there is one) is set to 
position 1. 

Stations without a Terminator switch can only be 
used as the last station on the line or connected 

directly to the system. In either case the 
address must always be 000. 

5. If the conditions still do not appear, refer to 
Chapter 5. Problem Determination in the IBM 5256 
Printer Operator's Guide, GA21-9260. 
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A-frame alignment 1-29 
A-frame service check 1-29 
abbreviations XIII 

AC capacitor (C12) and capacitor C3 1-63 
activate command 4-8 
adapter 

cable 4-6 
data flow 4-14 

printer 
data flow 4-17 

address setting A-10, 5-1 
address switches test (PRT13) 1-78 
alignment (PRT07) 1-75 
ALU 4-15 
appendix A. setting up the 5252 
printer A-1 

back locations 1-4 
backlash, forms motor gear backlash (play) 
adjustment 1-21 

backlash, platen gear (play) 
adjustment 1-20 

base response frame 4-9 
bearing and carrier leaf spring removal and 
replacement 1-43 

belt tensioner assembly removal and 
replacement 1-42 

bit synchronization 4-6 
board A 1 and cable removal and 
replacement 1-64 

board A1 locations and jumpers 1-7 
board B1 locations and jumpers 1-8 
board B1 removal and replacement 1-67 
board C1 and capacitor assembly 1-62 
bushing removal, replacement, and 
adjustment 1-18 

cable (EC1) removal 1-46 
cable adapter 4-6 

data flow 4-14 
frame concept 4-6 

cable thru feature 
address setup A-10 
setup A-7 

cabling 
AC cable assembly 
address switch cable 
back location 1-4 

1-10 
1-10 

board C1 connections 1-9 
connector C1A1 1-9 
control panel cable 1-10 
external system cable 1-10 
front and right side 1-2 
internal system cable 1-10 
planar board B1 locations and 
jumpers 1-8 

planar interface cable 1-10 
power adapter board C1 locations 1-9 
power supply board A 1 locations and 
jumpers 1-7 

printer mechanism base locations 1-6 
printer mechanism bottom locations 1-5 
secondary AC cable 1-10 

cabling locations and station 
protector 1-1 0 

capacitor C3 1-63 
capacitor service check 1-62 
carrier (see also print head) 4-33 

movement (print head) 4-26 
carrier and main shaft removal and' 
replacement 1-41 

carrier drive belt removal and replacement 
(see belt tensioner) 

carrier leaf spring and bearing removal and 
replacement 1-43 

carrier main and support shafts 
adjustment 1-40 

carrier main and support shafts service 
check 1-40 

carrier motor (PRT05) 1-75 

Index 

carrier motor and pulley removal and replacement 1-43 
carrier support shaft removal and replacement 1-41 
CE lights 4-17 
CE safety practices vii 
chain cover of forms tractor unit adjustment 1-33 
chain cover of forms tractor unit service check 1-33 
check 

read status response frame 
emitter pulse sequence 4-10 
fast speed 4-10 
forms position 4-10 
forms stopped 4-10 
no emitter pulses 4-10 
overrun error 4-10 
slow speed 4-10 
wire 4-10 

Index X-1 



checkout at setup A-2 
circuit, control panel 4-17 
clear command . 4-8 
clutch removal and replacement 1-52 
command 4-7 

activate 4-8 
clear 4-8 
modifier 4-7 
poll 4-13 
queue (see internal processing queue) 
read status 4-8 
read status command 4-8 
reset 4-8 
set mode 4-8 
write data 4-13 

configuration data test 1-83 
configuration of system 4-5 
connecting to the system A-9 
continuity check for interposers 1-97 
control character formatting 4-11 
control panel and AC cable assembly 1-13 
control panel and CE lights . 

CE lights 4-17 
sense latches 4-17 

control panel switches 1-93 
controller 4-7 
copy control dial 4-25 
copy control dial removal and 
replacement 1-51 

covers 1-12 
control panel and AC cable 
assembly 1-13 

printer covers 1-12 

data flow 
cable adapter 4-14 
printer 

adapter 4-17 
operation overview 4-2 

data storage test (PRT12) 1-78· 
data transfer 4-14 
diagnostic aids 

offline tests 1-74 
power on diagnostic 1-70 

dial, copy control dial removal and 
replacement 1-51 

disassembly and assembly 
drive lines removal and 
replacement 1-52 

forms motor and emitter 1-24 
forms tractor unit 1-32 

distribution of power and signal 4-20 
drive 

carrier 4-22 
forms 4-22 
lines 4-36 
ribbon 4-36 
strings 4-36 

drive gears removal and replacement 1-54 
driver cards 

carrier motor 4-22 
forms motor 4-22 

X-2 

electronics and power 1-57 
emitter 

forms feed 4-38 
in left margin 4-35 
pickup 4-22,4-34 
print 4-22,4-34 

emitter and forms motor removal and 
replacement 1-23 

emitter, forms feed emitter disk 
adjustment 1-25 

emitter, print emitter board removal and 
replacement 1-38 

emitter, printer emitter pickup amplifier 
removal and replacement 1-37 

end-of-forms switch 4-37 
end-of-forms switch adjustment 1-30 
end-of-forms switch removal and 
replacement 1-30 

end-of-forms switch service check 1-30 
end of message 4-7 
end of queue delimiter 4-8 
EOa (delimiter) 4-8 
error 

set graphic action 4-12 
error codes and descriptions 1-89 
error codes, lights, switches, and test 
points 1-89 

status switch, normal 1-93 
status switch, test 1-93 

control panel switches 1-93 
form feed switch, normal mode 1-93 
form feed svyitch, test mode 1-93 
line feed switch 1-93 
line feed switch, normal mode 1-93 
line spacing switch 1-93 
power switch 1-93 
start switch 1-93 
status switch, cancel 1-93 
stop switch 1-93 

error codes and descriptions . 1-89 
normal mode 1-90 
test mode 1-90 

lights 1-90 
test points 1-93 

error history table field definition 
(sample printout) . 1-88 

error recording analysis procedure 
(ERAP) 1-83 

external system cable 1-10 

fan removal and replacement 1-60 
feed rolls adjustment 1-54 
feed rolls removal and replacement 1-54 
feed rolls service check 1-54 
feed, form 4-37 
felt service oiling 1-48 
field definition of error history table 
(sample printout) 1-88 

format 
set horizontal 4-13,4-13 
set vertical 4-13 



formatting control characters, 
printer 4-11 

forms feed 4-37 
forms feed emitter disk adjustment 1-25 
forms feed stepper motor (see forms motor) 
forms guide adjustment 1-45 
forms guide rack static eliminator 
replacement 1-35 

forms guide removal and replacement 1-45 
forms motor 

drivers 4-22 
logic 4-22 

forms motor (PRT06) 1-75 
forms motor and emitter removal and 
replacement 1-23 

forms motor gear backlash (play) 
adjustment 1-21 

forms motor to emitter timing 
adjustment 1-27 

forms motor to emitter timing service 
check 1-26 

forms movement 4-39 
forms moving parts 1-17 

A-frame alignment 1-29 
A-frame service check 1-29 
end-of-forms switch 1-30 
forms feed emitter disk adjustment 1-25 
forms guide rack static eliminator 
replacement 1-35 

forms motor and emitter removal and 
replacement 1-23 

forms motor gear backlash (play) 
adjustment 1-21 

forms motor to emitter timing 
adjustment 1-27 

forms motor to emitter timing service 
check 1-26 

forms tractor unit chain removal and 
replacement 1-35 

froms tractor unit 1-32 
platen and paper deflector 1-17 
platen and paper deflector romoval and 
.replacement 1-17 
platen gear backlash (play) 
adjustment 1-20 

platen gears and bushings removal, 
. replacement, adjustment 1-18 
platen latches (release eccentrics and 
springs) adjustment 1-18 

platen pressure rolls adjustment 1-19 
removal and replacement 1-17 

forms thickness control (see copy control 
dial) 

forms tractor unit chain cover service 
check 1-33 

forms tractor unit chain removal and 
replacement 1-35 

forms tractor unit disassembly and 
assembly 1-32 

forms tractor unit removal and 
replacement 1-32 

forms tractor unit theory 4-41 

frame 
concept 4-6 
poll command 4-8 
read status response 4-10 
synchronization 4-6 

front location 1-2 
functional parts 4-23 

gear backlash (play) adjustment 1-20 
gear, forms motor gear backlash (play) 
adjustment 1-21 

gears removal and replacement 1-54 
gears removal, replacememt, and 
adjustment 1-18 

general logic probe 3-1 
glossary XIII 

graphic error action setting 4-12 

hold down bracket adjustment (print 
emitter) 1-38 

horizontal format 4-13 
how to use the maintenance information 
manual xvii 

interface 4-13 
printer to adapter 4-22 

internal processing queue 4-15 
internal system cable 1-8,1-10 

phasing 1-10 
probe points 1-8 

introduction 4-1 

jumpers 1-7 
cable type 1-8 
language group 1-8 
speed 1-8 
termination 1-8 
Zl wire check jumper 1-7 
Z2 left margin jumper 1-7 
80 and 120 cps jumper 1-7 

LEDs, forms emitter 4-38 
left margin 4-29,4-35 
left margin adjustment 1-38 
left margin recognition test (PRT10) 1-77 
left margin service check 1-38 
legend xvi 
lights, CE 4-17 
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line filter and TB2 1-60 
line filter removal and replacement 1-60 
line turnaround 4-7 
logic 

carrier motor 4-22 
forms motor 4-22 
print 4-22 
printer status 4-22 

main shaft removal and replacement 1-41 
maintenance information manual use xvii 
margin, left 4-29 
matrix printer verification test (online 
exerciser) 1-82 

matrix printer verification test (online 
exerciser) printout 1-87 

matrix printer verification test printout 
(online exerciser) 1-86 

metric tool kit 3-1 
microprocessing unit 4-15 
motor cables (EC2 to TPB1 and TPB2) 1-10 
motor, forms motor and emitter removal and 
replacement 1-23 

motors 
carrier driver 4-22 
forms driver 4-22 

move print head into left margin and retract 4-29 
movement of forms 4-39 
moving the power supply for printer 
servicing 1-16 

MPU (see microprocessing unit) 

offline tests 1-74 
address switches test (PRT13) 1-78 
alignment (PRT07) 1-75 
carrier motor (PRT05) 1-75 
data storage test (PRT12) 1-78 
forms motor (PRT06) 1-75 
print character set (PRT08) 1-76 
print receive buffers test (PR109) 1-77 
print test (PRT04) 1-74 
print wires/tab test (PRT15) 1-79 
printer characteristics display (PRT11) 1-77 
set transparent mode test (PRT14) 

oil felt service 1-48 
online exerciser (matrix printer 
verification test printout) 1-86 

online exerciser (matrix printer 
verification test) 1-82 

online tests 1-80 
configuration data test 1-83 
error recording analysis procedure (ERAP) 1-83 
field definition of error history table 

(sample printout) 1-88 
matrix printer verification test (online 
exerciser) 1-82 

X-4 

online tests (continued) 
matrix printer verification test printout 

(online exerciser) 1-86 
online exerciser {matrix printer 
verification test printer} 1-86 

overview 1-81 
operation 

command 4-8 
reset 4-21 

overview of printer operation data 
flow 4-2 

panel lights in read status response 
frame 4-10 

paper deflector 1-17 
paper-release lever 4-36 
parity 4-7 
part numbers 

boards 1-16 
cards 1-16 
interposers 1-16 
jumpers 1-16 

pickup, print emitter 4-34 
planar board 8.1 locations and jumpers i-8 
planar board B1 removal and 
replacement 1-67 

planar theory 4-17 
platen adjustments 1-18 
platen gear backlash (play) 
adjustment 1-20 

platen latches (release eccentrics and 
springs) 1-17 

platen pressure rolls adjustment 1-18 
platen removal, replacement, and 
adjustment 1-18 

poll 
command 4-8 
for status 4-13 
response frames 4-9 

power 
primary 4-21 

power adapter board C1 and capacitor 
assembly 1-62 

power adapter board C1 locations 1-9 
power and electronics 1-57 

power supply removal and replacement 1-57 
ripple level check 1-57 

power and signal distribution 4-20 
power on and power off timings 4-20 
power supply board A 1 and cable removal and 
replacement 1-64 

power supply board A 1 locations and 
jumpers 1-7 

power supply removal and replacement 1-57 
power transformer removal and 
replacement 1-58 

pressure rolls adjustment· 1-19 
preventive maintenance .. 2-1 
primary power 4-21 
print character set (PRT08) 1-76 



print emitter 
belt tensioner assembly removal and 
replacement 1-42 

carrier and main shaft removal and 
replacement 1-41 

carrier leaf spring and bearing removal 
and replacement 1-43 

carrier main and support shafts 
adjustment 1-40 

carrier main and support shafts service 
check 1-40 

carrier motor and pulley removal and 
replacement 1-43 

carrier support shaft removal and 
replacement 1-41 

control and print timings 4-18 
pickup 4-34 
pickup in left margin 4-35 
theory 4-22 

print emitter adjustment 1-36 
left margin adjustment 1-38 
left margin service check 1-38 
print emitter board removal and 
replacement 1-38 

print emitter board to pickup and 
amplifier card adjustment 1-36 

print emitter board to pickup and 
amplifier card service 1-36 

print emitter hold down bracket 
adjustment 1-38 

printer emitter pickup and amplifier 
removal and replacement 1-37 

print emitter board removal and 
replacement 1-38 

print emitter hold down bracket 
adjustment 1-38 

print head 
carrier 4-25 
copy control dial removal and 
replacement 1-51 

movement 4-26 
oil felt service 1-48 
print head cable (EC1) removal 1-46 
print head forms guide adjustment 1-45 
print head forms guide removal and 
replacement 1-45 

print head retract ramp adjustment 1-51 
print head ribbon lifter removal and 
replacement 1-48 

print head ribbon shield removal, 
replacement, and' adjustment 1-49 

print head ribbon shield service 
check 1-49 

retract (see also carrier) 4-29 
side view 4-25 

print head (see also carrier) 
print head adjustment 1-44 

A-frame alignment 1-29 
carrier main and support shafts 
adjustment 1-40 

carrier main and support shafts service 
check 1-40 

forms feed emitter disk adjustment 1-25 
forms motor gear backlash (play) 
adjustment 1-21 

print head adjustment (continued) 
forms motor to emitter timing 
adjustment 1-27 

left margin service check 1-38 
left tractor 1-33 
platen gear backlash (play) 
adjustment 1-20 

platen gears and bushing removal, 
replacement, adjustment 1-18 

platen latches (release eccentrics and 
springs) adjustment 1-18 

platen pressure rolls adjustment 1-19 
print emitter board to pickup and 
amplifier card adjustment 1-36 

print emitter board to pickup and 
amplifier card service 1-36 

print emitter hold down bracket 
adjustment 1-38 

print head forms guide adjustment 1-45 
print head forms guide removal and 
replacement 1-45 

print head removal and replacement 1-44 
print head retract ramp adjustment 1-51 
print head ribbon shield removal, 
replacement, and adjustment 1-49 

print head ribbon shield service 
check 1-49 

print head service check 1-44 
printer covers 1-12 
ribbon feed rolls adjustment 1-S4 
ribbon feed rolls removal and 
replacement 1-S4 

ribbon feed rolls service check 1-54 
print head cable (EC1) removal 1-46 
print head forms guide adjustments 1-45 
print head forms guide removal and 
replacement 1-45 

print head retract ramp adjustment 1-51 
print head ribbon lifter removal and 
replacement 1-48 

print head ribbon shield removal, 
replacement, and adjustment 1-49 

print head ribbon shield service 
check 1-49 

print head service check 1-44 
print quality problem examples 1-94 
print receive buffers test (PR109) 1-77 
print test (PRT04) 1-74 
print timings 4-18 

start and stop sequence 4-26 
start, move left to right, and 
stop 4-26 

stop and start sequences 4-26 
print wire timings 4-32 
print wires/tab test (PRT15) 1-79 
printer 

adapter data flow 4-17 
formatting control characters 4-11 
operation overview and data flow 4-2 
ready (timing) 4-21 
SCS formatting control characters 4-11 
setup procedures A-1 
status 4-22 
to adapter interface 4-22 
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printer characteristics display 
(PRT11) 1-77 

printer covers 1-12 
printer emitter pickup and amplifier 
removal and replacement 1-37 

printer mechanism base locations 1-6 
printer wiring diagram 1-68 
printing 4-25 

left to right 4-26 
right to left 4-26 

probe, probing information, and interposer 
check 1-96 
continuity check for interposers 1-97 
power probe 1-96 
probe light conditions 1-96 
probe power· 1-96 
probe setup and accessories 1-96 
probe test 1-96 
probing EC1, EC2, and Cl A 1 1-96 
removing wire from plugs P2, P3, P4, and P5 1-97 

procedures 
sequence-affected 1-1 
sequence-sensitive 1-1 

PRT04 (print test) 1-74 
PRT05 (carrier motor) 1-75 
PRT06 (forms motor) 1-75 
PRT07 (alignment) 1-75 
PRT08 (print character set) 1-76 
PRT10 (print margin recognition 
test) 1-77 
PRTll (printer characteristics 
display) 1-77 

PRT12 data storage test 1-78 
PRT13 (address switches test) 1-78 
PRT14 (set transparent mode test) 1-78 
PRT15 (print wires/tab test 1-79 
PR 109 (print receive buffers test) 1-77 
pulley removal and replacement 1-43 

quality of print and registration 
problems' 1-94 

queues, internal processing 4-15 
Ql removal and replacement 1-65 

read activate command 4-8 
read-only storage 4-15 
read status command 4-28 
read status response frame 4-10 
read / write storage 4-15 
registration problem examples 1-95 
registration problems 1-94 
release adjustments 1-18 
removal and replacement 1-12, 1-17 
removing wire from plugs P2, P3, P4, and P5 1-97 
reset operation 4-21 
response frame 

read status response frame 4-10 
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response frames 
poll 4-9,4-9 
read status 4-1 0 

responses 4-13 
poll .4-13 

retract print head 4-29 
retract ramp adjustment 1-51 
ribbon box and cover removal and 
replacement 1-54 

ribbon changing .1-55 
ribbon drive 4-36 
ribbon drive clutches removal and 
replacement 1-52 

ribbon drive gears removal and 
replacement 1-54 

ribbon drive lines removal and 
replacement 1-52 

ribbon drive removal and replacement 1-52 
ribbon box and cover removal and 
replacement 1-54 

ribbon changing 1-55 
ribbon drive clutches removal and 
replacement 1-52 

ribbon drive gears removal and 
replacement 1-54 

ribbon drive shaft removal and 
replacement 1-52 

ribbdn feed rolls adjustment 1-54 
ribbon feed rolls removal and 
replacement 1-54 

ribbon feed rolls service. check 1-54 
ribbon drive shaft removal and 
replacement 1-52 

ribbon feed rolls adjustment. 1-54 
ribbon feed rolls removal and 
replacement 1-54 

ribbon lifter removal and 
replacement 1-48 

ribbon shield removal, replacement, and 
adjustment 1-49 

ribbon shield service check 1-49 
ROS 4-15 

safety vi 
SCS formatting control characters 4-11 
sense latches, control panel 4-17 
sequence-affected procedures 1-1 
sequence-sensitive procedures 1-1 
service positions 

power supply moving for printer 
servicing 1-16 

printer, separating from the power supply 
board Al 1-14 

separating the printer from the power 
supply board A 1 1-14 

set graphic error action 4-12 
set horizontal format 4-13 
set mode command 4-29 

·set transparent mode test (PRT14) 1-78 
set vertical format 4-13 



setting up the printer A-1 
setup, cable thru feature A-7 
shaft removal and replacement 1-52 
side location 1-2 
signal distribution 4-20 
slow speed check in read status 
response 4-10 

standalone checkput A-1 
standard CE tool kit 3-1 
start and stop sequence 4-26 
start, move left to right, and stop 4-26 
static eliminator, forms guide rack, 
replacement 1-35 

station protector 1-11 
status 4-7 

poll for status 4-13 
printer 4-22 

stop 
right margin 4-26 
sequences 4-26 

stop and start sequences 4-26 
stop sequences 4-26 
storage, read / write 4-15 
support shaft removal and 
replacement 1-41 

support shafts and carrier main shaft 
adjustment 1-40 

support shafts and carrier main shaft 
service check 1-40 

switch (see also error codes, lights, 
switches, and test) 
end-of-forms 4-37 

switches, control panel 1-93 
sync bit 4-7 
synchronization 

bit 4-6 
frame 4-6 

system 
configuration 4-5 

. connecting to the system A-9 

TB 1 connections 
TB2 and line filter 

1-59 
1-60 

AC cable assembly 1-13 
AC capacitor (C12) and capacitor 
C3 1-63 

back cover 1-12 
belt tensioner assembly removal and 
replacement 1-42 

board B1 removal and replacement 1-67 
bushing removal, replacement, and 
adjustment 1-18 

carrier and main shaft removal and 
replacement 1-41 

carrier leaf spring and bearing removal 
and replacement _1-43 

carrier motor and pulley removal and 
replacement 1-43 

carrier support shaft removal and 
replacement 1-41 

TB2 and line filter (continued) 
control panel 1-13 
copy control dial removal and 
replacement 1-51 

end-of-forms switch 1-30 
fan B1 removal and 
replacement 1-60 

fan B2 removal and 
replacement 1-60 

fan removal and replacement 1-60 
forms guide rack static eliminator 
replacement 1-35 

forms motor and emitter removal and 
replacement 1-23 

forms tractor unit 1-32 
forms tractor unit chain removal and 
replacement 1-35 

front cover 1-12 
motor cables (EC2 to TPB1 and 
TPB2) 1-10 

planar board B 1 removal and 
replacement 1-67 

platen and paper deflector 1-17 
platen and paper deflector removal and 
replacement 1-17 

power adapter board C1 and capacitor 
assembly 1-62 

power supply board A 1 and cable removal 
and replacement 1-64 

power supply removal and 
replacement 1-57 

power transformer removal and 
replacement 1-58 

print emitter board removal and 
replacement 1-38 

print head adjustment 1-44 
print head cable (EC1) removal 1-46 
print head forms guide adjustment 1-45 
print head forms guide removal and 
replacement 1-45 

print head removal and replacement 1-44 
print head ribbon lifter removal and 
replacement 1-48 

print head ribbon shield removal, 
replacement, and adjustment 1-49 

print head ribbon shield service 
check 1-49 

printer emitter pickup and amplifier 
removal and replacement 1-37 

removal and replacement 1-17 
ribbon box and cover removal and 
replacement 1-54 

ribbon drive clutches removal and 
replacement 1-52 

ribbon drive gears removal and 
replacement 1-54 

ribbon drive lines removal and 
replacement 1-52 

ribbon drive removal and 
replacement 1-52 

ribbon drive shaft removal and 
replacement 1-52 

Index X-7 



TB2 and line filter (continued) 
ribbon feed rolls adjustment 

ribbon feed rolls removal and 
replacement 1-54 

ribbon feed rolls service check 
ripple level check 1-57 
top cover 1-12 
transistor (Q1) removal and 
replacement 1-65 

transistor (Q 1) service check 
TB2 removal and replacement 
tensioner assembly removal and 
replacement 1-42 

terms xiii 
test points 1-93 
tests, offline 1-74 
theory 4-1 

introduction 4-1 
timing 

end-of-forms 4-21 

1-54 

1-54 

1-65 
1-60 

forms motor to emitter timing service 
check 1-26 

power off 4-21 
power on 4-21 
primary power 4-21 
printer ready 4-21 
reset 4-21 
secondary power 4-21 
see also timings 
wire check 4-21 

timings 
power on and power off 4-20 
print wire 4-32 

tools and test equipment 3-1 
tractor unit, forms 4-41 
tractor, forms tractor unit disassembly and 
assembly 1-32 

tractor, forms tractor unit removal and 
replacement 1-32 

transfer of data 4-14 
transformer removal and replacement 1-58 
transistor (Q1) removal and 
replacement 1-65 

tra nsistor (Q 1) service check 1-65 
AC cable assembly 1-13 
AC capacitor (C12) and capacitor C3 1-63 
back cover 1-12 
belt tensioner assembly removal and 
replacement 1-42 

board B1 removal and replacement 1-67 
carrier and main shaft removal and 
replacement 1-41 

carrier leaf spring and bearing removal 
and replacement 1-43 

carrier motor and pulley removal and 
replacement 1-43 

carrier support shaft removal and 
replacement 1-41 

control panel 1-13 
copy control dial removal and 
replacement 1-51 

end-of-forms switch 1-30 
fan Bl removal and replacement 1-60 
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transistor (Q1) service check (continued) 
fan B2 removal and replacement 1-60 
forms motor and emitter removal and 
replacement 1-23 

forms tractor unit 1-32 
forms tractor unit chain removal and 
replacement 1-35 

front cover 1-12 
paper deflector and platen removal and 
replacement 1-17 

planar board Bl removal and 
replacement 1-67 

platen and paper deflector 1-17 
power adapter board C1 and capacitor 
assembly 1-62 

power supply board Aland cable removal 
and replacem~nt 1-64 

power supply removal and 
replacement 1-57 

power transformer removal and 
replacement 1-58 

print emitter board removal and 
replacement 1-38 

print head adjustment 1-44 
print head cable (EC1) removal 1-46 
print head forms guide adjustment 1-45 
print head forms guide removal and 
replacement 1-45 

print head removal and replacement 1-44 
print head ribbon lifter removal and 
replacement 1-48 

print head ribbon shield removal, 
replacement, and adjustment 1-49 

print head ribbon shield service 
check 1-49 

print head service check 1-44 
printer emitter pickup and amplifier 
removal and replacement 1-37 

removal and replacement 1-17 
ribbon box and cover removal and 
replacement 1-54 

ribbon drive clutches removal and 
replacement 1-52 

ribbon drive gears removal and 
replacement 1-54 

ribbon drive lines removal and 
replacement 1-52 

ribbon drive removal and 
replacement 1-52 

ribbon drive shaft removal and 
replacement 1-52 

ribbon feed rolls adjustment 1-54 
ribbon feed rolls removal and 
replacement 1-54 

ribbon feed rolls service check 1-54 
top cover 1-12 
transistor (Ql) removal and 
replacement 1-65 

transmission sequences 4-7 



using the IBM 5256 Maintenance Information 
Manual xvii 

verification test (online exerciser) 1-82 
verification test (online exerciser) 
printout in transaction 1-87 

verification test printout, matrix printer 
(online exercise) 1-86 

vertical format 4-13 

wire check in read status response 4-10 
wiring diagram for printer 1-68 
work register 4-15 
work station attachment 4-7 
write activate command 4-8 
write control data command 4-8 
write data 4-13 
write data command 4-8 
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Inaccurate or misleading information in this publication. Please tell us 
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